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2U Managed Platform - FRM220

In-band Managed
Multi-service Platform

FRM220

The FRM220 is a 2U high 19" Rack, 20 slot modular

) . . o Connectors
media converter rack. It provides an economic solution in Console R$232(DB9)
high density fiber converter installations in enterprises or LAN 10/100 Base TX RJ45
central offices. All critical components, Power, fans, Physical Specifications

Dimensions: 303mm x 438mm x 88mm (W x D x H)

] ) ) Weight: 5.2kg w/o P/S
swappable, allowing online field replacement. The Power Characteristics

management module and interface cards are hot

hot-swappable power modules can be chosen from AC : 100 ~ 240VAC

AC100-240V, DC18-36. or DC 36-75V. The chassis also DC24: 18 ~ 36VDC, DCA8: 36 ~ 75VDC
Environmental Specifications
Operating 0°C ~ 50°C

chassis as one management IP address. A number of cards Storage -10°C ~ 70°C

are available that support different protocols including Relative humidity 5% ~ 90% non-condensing

Ethernet, Voice, Data, transponders, FOM and IMUX. PR ISR =2 CH 0D LS
Certification

FCC class A, VCClI class A, CE, RoHS

has a pair of alarm relays and is able to stack up to 10

20 slot Multi-service Platform

Technologies Supported:
e 10G, 2.7G 3R Transponder
e Gigabit Ethernet Converter

SNMP Card

e Fast Ethernet Converter

e Fiber Multiplexer

e POTS Fiber Converter

e Fiber Repeater

e E1/T1 Fiber Modem

e V35/X21/RS530 Fiber Modem

e Serial RS485/422 Fiber Converter

Thermal fan Holes

Chassis backplane consists of passive components

— ] Chassis cascade

up to 10 with one IP management

Hot swappable
Thermal fans

Alarm relay

Single or optional redundant power supplies

1-1 www.ctcu.com




2U Managed Platform - FRM220

Power Redundancy

All the FRM220 chassis power supplies are hot swappable and modular, installing two into a chassis provides
redundancy should a single power supply fail. A fully loaded chassis can run continuously with only one
power module fitted into the chassis.
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Cooling Fan

To further increase system reliability, the FRM220 chassis is fitted with two hot swappable fan modules. Both fan
modules can be easily removed from the rear of the chassis, without interruption to the operation of the line
cards. A fully loaded chassis can run continuously with only one fan module fitted into the chassis.

Chassis cascade

The FRM220 features cascadeable management which
allows managing a stack (up to 10 chassis) from a single IP
address. Chassis are interconnected with standard UTP
cables that carry control signals. Each chassis has its own
ID, starting with the master chassis IDO and cascading up
to ID9.

Master

Slave 1

UTP cable

Network Management

The FRM220 chassis provides an NMC (Network
Management Controller) card which must be installed into
the first slot of chassis. The NMC card allows a network
administrator with the ability to configure and monitor the
status of the blades.

Slave 9

10 chassis cascade with one IP management

Management can be achieved locally over RS232, or over the network by Telnet, Web or SNMP If the blades
support Ethernet in the First Mile (IEEE 802.3ah), then the management module can also configure and monitor
the status of a remote blade.

Protocol Supported

The FRM220 chassis has been designed as a Multi-serivce platform. This allows network administrators to deploy
the chassis in a wide range of network. Technologies supported by the chassis included Fast/Gigabit Ethernet,
E1/T1, V35/X21/RS530, Serial RS485/422, VVoice FXO/FXS, Repeater, Fiber Multiplexer, E1 Inverse Multiplexer and
10G, 2.7G Transponder.

Ordering Information

FRM220- DDDDD Model type FRM220- DDDDD Optional card
CH20 : 2U 19” 20 slot chassis NMC
AC :100 ~ 240 AC power card 1000E-2F : 1000X to 1000X
DC24 : 18 ~ 36 DC power card 1000E-1  :10/100/1000T to 1000X
DC48 : 36 ~ 72 DC power card 1000T :1000T to 1000X
Example: FRM220-CH20 10/100A  :10/100TX to 100FX with OAM/IP

In-band management
10/100i :10/100TX to 100FX with In-band
management
FXO/FXS : POTS over fiber converter
E1/T1R : E1/T1 RJ40 fiber modem

E1B : E1 BNC fiber modem
V35 : V35 fiber modem
X.21 : X.21 fiber modem
RS530 : RS530 fiber modem

RS449 : RS449 fiber modem
RS232 : RS232 fiber modem

Serial : RS485/422/232 fiber converter
10G : 10G 3R Transponder
2.7G : 2.7G 3R Transponder

Example: FRM220-1000E-2F

www.ctcu.com 1-2




2U Managed Platform - FRM220A

In-band Managed
Multi-service Platform
with Ethernet Switch Trunk card

FRM220A

The FRM220A is a 2U high 19" Rack, 20 slot modular
media converter rack, designed with one Gigabit
Ethernet switch uplink, for efficient scalability and easy
deployment in access networks. It provides an economic
solution in high density fiber converter installations in
enterprises or central offices. All critical components,
Power, fans, management module and interface cards
are hot swappable, allowing online field replacement.
The hot-swappable power modules can be chosen from
AC100-240V, DC18-36. or DC 36-72V. The chassis also
has a pair of alarm relays and is able to stack up to 10
chassis as one management unit.

Features
e 2U 19” 20-slot Chassis with AC/DC power redundancy

e Chassis cascade up to 10 with one IP management

e Chassis backplane consists of passive components

e Chassis supports uplink Gigabit Ethernet switch 4-port
10/100/1000T plus 4-port 1000SX/LX SFP trunk card

e All modules and cards support hot-swap function

e Two alarm relays

e E1 Inverse Multiplexers are supported by Gigabit

e Ethernet switch trunk card

Chassis supports uplink [}
Gigabit Ethernet switch
4-port 10/100/1000T plus
4-port 1000SX/LX SFP Trunk card

Thermal fan Holes

Chassis supports uplink
Gigabit Ethernet switch
4-port 10/100/1000T plus
4-port 1000SX/LX SFP
Trunk card

Hot swappable
Thermal fans

Connectors

Console RS232(DB9)

LAN 10/100 Base TX RJ45

Physical Specifications

Dimensions: 303mm x 438mm x 88mm (W x D x H)
Weight: 5.2kg w/o P/S

Power Characteristics

AC : 100 ~ 240VAC

DC24: 18 ~ 36VDC, DCA48: 36 ~ 75VDC
Environmental Specifications
Operating 0°C ~ 50°C

Storage -10°C ~ 70°C

Relative humidity 5% ~ 90% non-condensing
Predicted MTBF : 65,000 hrs

Certification

FCC class A, VCCiI class A, CE, RoHS

20 slot Multi-service Platform

Technologies Supported:

* E1 Inverse Multiplexer )

e 10G, 2.7G 3R Transponder e Fiber Repeater

e Gigabit Ethernet Converter e E1/T1 Fiber Modem

e Fast Ethernet Converter e V35/X21/RS530 Fiber Modem

e Fiber Multiplexer e Serial RS485/422 Fiber Converter
e POTS Fiber Converter

Chassis backplane consists of passive components

— Chassis cascade

up to 10 with one IP management

Two Alarm relays

Single or optional redundant power supplies
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2U Managed Platform - FRM220A

Power Redundancy

All the FRM220A chassis power supplies are hot swappable and modular, instaling two into a
chassis provides redundancy should a single power supply fail. A fully loaded chassis can run
continuously with only one power module fitted into the chassis.

Cooling Fan
To further increase system reliability, the FRM220A chassis is fitted with two hot swappable fan

modules. Both fan modules can be easily removed from the rear of the chassis, without interruption
to the operation of the line cards. A fully loaded chassis can run continuously with only one fan
module fitted into the chassis.
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Chassis cascade

The FRM220A features cascadeable management which
allows managing a stack (up to 10 chassis) from a single IP
address. Chassis are interconnected with standard UTP
cables that carry control signals. Each chassis has its own ID,
starting with the master chassis IDO and cascading up to ID9.

Gigabit Ethernet switch
with Network Management

The FRM220A incorporates a 24+4 Gigabit Ethernet Switch.
Twenty ports supply each slot of the 2U 20-slot chassis with an
electrical gigabit Ethernet uplink with the remaining four
electrical gigabit ports accessible via the rear of the chassis.
The additional four ports are provided by SFP sockets. 10 chassis cascade with one IP management

Slave 9

All eight gigabit ports (4+4) are usable without restrictions for uplink aggregate to the Ethernet
Metropolitan Area Network (E-MAN). The FRM220A-GSW/SNMP card transmits Ethernet between the
subscriber equipment (bridge/modem or network interface card) and the E-MAN. The card provides
a user-networking interface with Ethernet packets. This card is capable of providing high bandwidth
for assembling Ethernet traffic. The FRM220A-GSW/SNMP card is not only the system aggragate/trunk
module, but also the system's control module, providing OAM / IP Management functions.

Protocol Supported

The FRM220A chassis has been designed as a Multi-serivce platform. This allows network
administrators to deploy the chassis in a wide range of network. Technologies supported by the
chassis included Fast/Gigabit Ethernet, E1/T1, V35/X21/RS530, Serial RS485/422, Voice FXO/FXS,
Repeater, Fiber Multiplexer and E1 Inverse Multiplexer (Supported by Gigabit Ethernet trunk card).

Ordering Information

FRM220A- I:":”:":”:‘ Model type FRM220- DDDDD Optional card

CH20 : 2U 19” 20 slot chassis e T e o 10X
AC. 100 ~ 240 AC power card 1000E-1  : 10/100/1000T to 1000X

1000T : 1000T to 1000X
DC24 : 18 ~ 36 DC power card ) .
DC48 : 36 ~ 72 DC power card 10/100A  :10/100TX to 100FX with OAM/IP

In-band management
Example: FRM220A-CH20 10/100i  : 10/100TX to 100FX with In-band
management
FXO/FXS :POTS over fiber converter
E1/T1R 1 E1/T1 RJ40 fiber modem

E1B : E1 BNC fiber modem
FRM220A- I:”:":“:":‘ Optional card V35 - /35 fiber modem
GSW/SNMP X.21 : X.21 fiber modem
E1/ET100 :E1/ET100 Inverse Mux RS530 : RS530 fiber modem
5E1/ET100 :5E1/ET100 Inverse Mux RS449 : RS449 fiber modem
8E1/ET100 :8E1/ET100 Inverse Mux RS232 : RS232 fiber modem
16E1/ET100 :16E1/ET100 Inverse Mux Serial 1 RS485/422/232 fiber converter
Example: FRM220A-E1/ET100 10G : 10G 3R Transponder
E1/V35 :E1to V35 2.7G : 2.7G 3R Transponder
E1/X.21 ‘E1to X.21 Example: FRM220-1000E-2F

E1/RS530 :E1to RS530
Example: FRM220A-E1/V35

www.ctcu.com




Slide-in card Chassis - FRM220

FRM220 Slide-in Card Chassis

The FRM220 Chassis Product line includes various
metal chassis sizes, which can hold from one to twenty
FRM220 slide-in modules. The FRM220-CHO01 is one
slot chassis, which can be installed with one single width
blade card for stand-alone applications. The available
power options are external AC adapter, built-in AC, DC
power or built-in AC+DC, AC+AC, DC+DC dual power.
The FRM220-CHO1M is one slot chassis with DB9
console port for local management, which can be
installed with one single width blade card for stand-alone
applications. The available power options are built-in AC,
DC or built-in AC+DC dual power.The FRM220-CHO02 is
a two slot chassis, which can be installed with either one
or two single width blades or one double width blade
card for stand-alone applications. The only available
power supply option is an external AC adapter.

FRM220 One Slot Chassis
FRM220- CHO1

Power Input

External adapter

Input voltage 100 ~ 240VAC 50/60Hz
Output voltage 12VDC 1A

100 ~ 240VAC

24VDC, 48VDC, 72VDC

AC power
DC power

Overview

The FRM220-CHO2M is a two slot chassis with DB9
console port for local management, which can be installed
with either one or two single width blade cards or one
double width blade card. The available power supplies are
built-in AC, DC or AC+DC dual power.The
FRM220-CHO2/NMC is a two slot chassis and the
FRM220-CHO04/NMC is a four slot chassis. Both chassis
can be SNMP managed when installing one
FRM220-NMC card for Web, Telnet, Console and SNMP
management. The FRM220-CHO02/NMC and
FRM220-CHO4/NMC can be installed with either one or
two single width blade cards or one double width blade
card. The FRM220-CHO2/NMC available power options
are built-in AC, DC or AC+DC dual power. The
FRM220-CHO4/NMC is only available with external AC
adapter.

Features

e One slot chassis for FRM220 line cards.

e Available in six types: external power adapter or power built-in
AC, DC, AC+DC, AC+AC or DC+DC.

e Fanless

e Dimensions
external adapter: 160 x 88 x 24mm (D x W x H)
internal power: 180 x 135 x 35mm (D x W x H)

Ordering Information

Line card Power type

FRM220-[ | I [ J-cHox-[ ]

DC12 : AC adapter
AC :AC power
DC :DC power

AD :AC+DC power
AA  : AC+AC power
DD :DC+DC power

Example: FRM220-10/100i-CHO1-AC

FRM220 One Slot Chassis with Console port

FRM220-CHO1M

Power Input
100 ~ 240VAC
24VDC, 48VDC, 72vDC

AC power
DC power

Features

One slot chassis for FRM220 line cards

Supports DB9 console port for Local management
Available in three types: power built-in AC, DC, AC+DC.
Fanless

Dimensions : 201 x 135 x 35mm (D x W x H)

Ordering Information

Line card Power type
FRM220-[ | ||| |-CHO1M- HEEEE
AC : AC power
DC :DC power

AD : AC+DC power
Example: FRM220-10/100i -CHO1M-AC

Line card supported by CHO1M :10/100i, 10/100iS, E1/T1, Data

Www.ctcu.com



FRM220 Two Slot Chassis
FRM220-CHO0O2

Features

Two slot chassis for FRM220 line cards

Supports either one or two single width blades or one double width blade.

Power type: external power adapter
Fanless
Dimensions : 139 x 88 x 44mm (D x W x H)

Power Input
Power adapter

Input voltage 100 ~ 240VAC 50/60Hz
Output voltage 12VDC 1A

Slide-in card Chassis - FRM220

Ordering Information

FRM220-CHO2-[ | I |11 power type

DC12-1 : chassis for one AC adapter
Example: FRM220-CH02-DC12-1

FRM220 Two Slot Chassis with Console port
FRM220-CHO2M

Features

Two slot chassis for FRM220 line cards
Supports backplane connection between two slots
Supports DB9 console port for local management

Supports either one or two single width blades or one double width blade.

Available in three types: built-in AC, DC, AC+DC.
Cooling Fan
Dimensions : 220 x 168 x 45mm (D x W x H)

FRM220 SNMP manageable
Two Slot Chassis

FRM220-CHO2/NMC

Features

Two slot chassis for FRM220 line cards
Supports backplane connection between two slots
Telnet, Web, Console, SNMP manageable via NMC card

Supports either one or two single width blades or one double width blade.

Available in three types: built-in AC, DC, AC+DC.
Cooling Fan
Dimension : 220 x 168 x 45mm (D x W x H)

Power Input
100 ~ 240VAC
24VDC, 48VDC, 72vDC

AC power
DC power

Ordering Information

FRM220-CHO2M-[ || | | ][]

FRM220-CHO2/NMC-[_ |11 ] power type
AC : AC power
DC :DC power
AD : AC+DC power
Example; FRM220-CHO02M-AC
FRM220-CHO02/NMC-AC

FRM220 SNMP manageable Four Slot Chassis
FRM220-CHO4/NMC

Power Input

Power adapter
Input voltage 100 ~ 240VAC 50/60Hz
Output voltage 12VDC 2A

www.ctcu.com

Features

Four slot chassis for FRM220 line cards

Supports backplane connection between four slots

Telnet, Web, Console, SNMP manageable via NMC card

Supports one to four single width blades or two double width blades.
Available with external power only

Fanless

Dimension : 162 x 87 x 88mm (D x W x H)

Ordering Information
FRM220-CH04/NMC-DC12: 4 Slot Chassis with external adapter
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Management - FRM220

Network Management Controller

FRM220-NMC

The FRM220-NMC is a Network Management Controller card
that can be placed in a compatible FRM220 series chassis to
provide network management functions. The management
interface supports a local RS-232 serial console or remote
TCP/IP management by Telnet, HTTP or SNMP protocols. The
card is designed to be hot swapped so that it may be field
replaced without affecting any online service of any other rack
cards. The card also supports online firmware upgrade from
TFTP server, using any user interface.Support for any standard
NMS is provided by the included proprietary MIB file.

Features
e Supports local / remote monitor and configuration.

Supports local / remote online TFTP f/w upgrade
e Fiber fransceiver status & info display
e Supports multiple accesses for SNMP management
e Supports Web GUI management, Telnet, Serial console
Supports console RS-232 port and 10/100Base-T Ethernet port
e Supports SNMP standard MIB Il and proprietary MIB
Supports NTP time synchronization

e Supports 100 entries system log

Serial Console Management

~N 1 IR0 SILS - Maeila Firefas
*** CTC UNION TECHNOLOGIES CO., LTD. ***
*** FRM220 NMC VER. 1.95 ***
This Chassis ID:[00] Cascaded:[Yes] Monitored Chassis 1D:[00] CTC
Chassis List:[Master] urnion
HOT[X] #1:[ ] #2:[ 1 #3:[ 1 #4:[ ] #5:[ 1 #6:[ 1 #7:[ 1 #8:[ 1 #9:[ 1 FRMZZ0
<1>:SLOT #01 > NMC & Chassis <B>:SLOT #11 > FRM220-SERIAL !!.'I;ﬂ..:ﬁ.;l‘!!
<2>:SLOT #02 > FRM220-10/1001 <C>:SLOT #12 > FRM220-1000EDS & G iy
<3>:SLOT #03 > FRM220-10/1001 <D>:SLOT #13 > FRM220-1000EAS D._
<4>:SLOT #04 > FRM220-10/1001 <E>:SLOT #14 > FRM220-155MS B
<5>:SLOT #05 > FRM220-10/1001 <F>:SLOT #15 > FRM220-155MS Language
<6>:SLOT #06 > FRM220-10/1001 <G>:SLOT #16 > FRM220-1000EAS ah o
<7>:SLOT #07 > FRM220-10/1001 <H>:SLOT #17 > FRM220-E1/T1
<8>:SLOT #08 > FRM220-10/1001 <I>:SLOT #18 > FRM220-1000EAS-1
<9>:SLOT #09 > FRM220-10/100A <J>:SLOT #19 > FRM220-FXO/FXS
<A>:SLOT #10 > FRM220-DATAPORT <K>:SLOT #20 > FRM220-FXO/FXS
<->:Monitor Previous Chassis <+>:Monitor Next Chassis
<L>:SNMP System Configuration Setup
<M>:SNMP Manager Configuration Setup
<P>:Password Setup
<R>:Reboot <Z>:Logout
Please select an item "‘" | Hm wosm.. B Be
J

CTC Union also provides and maintains their own EMS (Element
Management System) which is a Java based client/server manager
for monitoring and maintaining a large number of network elements
over a long period of time.

Electrical

Interface

Management

Interface

OAM/IP

Indications
Dimensions
Weight
Temperature
Humidity
Certification
MTBF

e Console RS232 port
e LAN 10/100Base-TX

e In-band management: provide all system
OAM/IP functions: software updates, and
management system interaction through
Ethernet port.

e Out-band management: supports Web,
Telnet and SNMP , EMS management

e Configuration Management

e Performance Management

e Fault Management

e Status Monitoring.

e PWR, Fan, Alarm Act, STK, LAN LNK/SPD

® 155 x 88 x 23mm (DxWxH)

e 120g

e 0~ 500C (Operating) , -10 ~ 600C (Storage)

e 10 ~90% non-condensing

e CE, FCC, LVD, RoHS

® 65,000 hrs (250C)

Web GUI Manager

WWwWWw.ctcu.com



The FRM220A incorporates a 24+4 Gigabit Ethernet Switch. Twenty
ports supply each slot of the 2U 20-slot chassis with an electrical
gigabit Ethernet uplink with the remaining four electrical gigabit
ports accessible via the rear of the chassis. The additional four ports
are provided by SFP sockets. All eight gigabit ports (4+4) are usable
without restrictions for uplink aggregate to the Ethernet Metropolitan
Area Network (E-MAN). The FRM220A-GSW/SNMP card transmits

Features
e Provides chassis aggregation via 4 electrical (RJ-45) 10/100/1000T

ports plus 4 optical (SFP) 1000X/2500Base-X Gigabit Ethernet ports

e Optical Ethernet ports Support stacking up to 10 chassis in Ring or
Chain topology

e Each chassis slot has one gigabit Ethernet uplink

e Provides Web, Telnet, SNMP for out-band management

e Supports [EEE802.1d Ethernet bridge function between trunk
Ethernet ports

e Supports Rapid Spanning Tree Protocol (RSTP) for the trunk
interfaces per IEEE 802.1w

e Support automatic source MAC learning and block duplicate ones

e Supports IEEE 802.1q Port-base VLAN and Tag-base VLAN

e Supports static VLAN management

e Supports Link Aggregation in IEEE 802.3ad that allows GbE links to
be aggregated together as logical link.

e Support Simple Network Time Protocol (SNTP)

e Supports VLAN level QoS function and 4 priority queues for QoS

e Supports TFTP on-line f/w upgrade

Web GUI Manager

) FRMIP0 SERIES - Marita Firefax

Management - FRM220A

Gigabit Ethernet Aggregate Switch

FRM220A-GSW/SNMP

Ethernet between the subscriber equipment (bridge/modem or network
interface card) and the E-MAN. The card provides a user-networking
interface with Ethernet packets. This card is capable of providing high
bandwidth for assembling Ethernet traffic. The FRM220A-GSW/SNMP
card is not only the system aggregate/trunk module, but also the
system's control module, providing OAM Management functions.

.
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Trunk Interface

Capacity
Management

Interface

Indications
Dimensions
Weight
Temperature
Humidity
Certification
MTBF

e 4x 10/100/1000Base-T plus 4x 1000Base-X/
2500Base-X GbE Switch frunk card.

o Auto-adaptive between full-duplex and half-duplex

e Operation modes for 10, 100, 1000 Mbps
operation speed on RJ45 trunk port basis.

e The system only supports full-duplex mode
for 1000 Mbps.

e Supports both RJ45 and optical SFP (Mini-GBIC)
connectors
Supports up to 20 service cards

e In-band management: provide all system
OAM functions: software updates, and
management system interaction through
Ethernet frunk port.

e Out-band management: supports Web,

Telnet and SNMP management

PWR, FAN, Alarm, STK

142x200x26mm (DxWxH)

500g

0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
5 ~90% non-condensing

CE, FCC, LVD, RoHS

65,000 hrs (25°C)

Element Manager System

Coagle ¥ Mo -+ G e e - T boobmartse U8 Tty - Atk + Ej ot < B - S

Ccrc

FRM220
LR R
O cHAsSIS LIST
L)

Language

LOCAL
[(Paven xim

aaalH DE Powert - AC Powerd m-m
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10G Transpoder - FRM220

10G 3R Transponder
FRM220-10G

The FRM220-10G is a series of managed 10G fiber to fiber
3R repeater and transponders. Based on a number of 10
Gigabit Fiber standards, these transponders support XFP to
XFP (XX), SFP+ to XFP (SX), or SFP+ to SFP+ (SS) fiber
connections. The transponders are protocol transparent,
providing 3R (Re-amplification, Re-shaping and Re-clocking)
regeneration between these different optical module types. One
of the major applications for this converter is in connecting
proprietary transceiver equipment to CWDM or DWDM when
these 'colored' optical modules are not available for the
proprietary equipment. With full duplex wire speed forwarding
capability between the 2 fiber media, the FRM220-10G brings
you the best and simplest solution for your 10G conversion
between fiber and fiber.

Features

e Multiple protocol supported 10G Ethernet, 10G FC,

STM-64, OC-192

Network management via Web, Telnet, SNMP in central
FRM220-CH20 chassis

Protocol transparent 3R fiber media transponder / repeater

(Re-amplification, Re-shaping and Re-clocking)
e Promotes flexibility and eases management with

Optical Interface

Indications

Power Input
Power Consumption

pluggable SFP+ or XFP transceiver Dimensions
e Features two 10G ports offering multiservice 10G Weight
fransponder and regenerator function Temperature
e Provides superior optics capabilities resulting in Humidity
extended transport distances for regional application. Certification
MTBF

Extend 10G Ethernet transmission over fiber

e Useful as a Transponder' in CWDM or DWDM
systems for 10G Ethernet/Fiber Channel/STM-64

e Supports Client / Line loop back tests

e Serial console for stand-alone management When
inserted in CHO2M Single Slot Chassis

Managed 10G 3R Transponder

FRM220-10G-SS

LC, 1x Line SFP to 1x Client SFP+
FRM220-10G-XX

LC, 1x Line XFP to 1x Client XFP

FRM220-10GSX

LC, 1x Line SFP+ to 1x Client XFP
Traffic Format OC-192/STM-64

10 Gigabit Ethernet LAN

10G FC (10.51875G)

OTN G.709;

OTU2 (10.709225G)

Regeneration Re-amplification

Connector

Re-shaping

Re-timing
Loopback  Line / Client
Fiber SM 9/125um
Wavelength  CWDM 1470 ~ 1610nm

DWDM 1529.55 ~ 1565.50nm
LED (Power, Line Link, Client Link, Test, Loop back,
Port Active, Alarm)
Card : 12VDC, Standalone : AC,DC option
<10W
155 x 88 x 23mm ( D x W x H)
150g
0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
10 ~90% non-condensing
CE, FCC, LVD, RoHS
65,000 hrs (25°C)

NMS F. NMS
FRM220 e STM-64
— 0C-192
,,,,,,,,,,,,,,,,,,, — 0 00] _'_!!l‘l.l y 818\—/!].83
FRM220-10G || [ Mux/ Demux  Mux/ Demux —
7 FRM220-10G
STM-64 0OC192 %NMS
10G 3R Repeater
1550nm MW 120km M| 120km A 120km A 1550mm
FRM220-10G

L e e

FRM220-10G can be inserted in CHO2M, CHO2N and CH20 chassis.

NMS

Ordering Information

FRM220- l:":”:":”:l Optional card

10G-SS
10G-SX

Example: FRM220-10G-SS
www.ctcu.com



2.7G Transponder - FRM220

2.7G 3R Transponder
FRM220-2.7G-2S
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The FRM220-2.7G-2S is a 2.7G 3R optical regeneration
device, which consists of Re-amplification, Re-shaping and
Re-timing. The transponder card converts a data signal to the

Optical Interface Connector  SFP LC
Data rate 28M to 2.7Gbps
Duplex mode Full duplex

correct wavelength for transmission on a specific channel by Foar MM 50/125um, 62.5/125um.
supporting SFP optics on both line side and client side SM 9/125um
interfaces. When the FRM220-2.7G-2S card is placed in the Bsienea MM 2km. SM 15/30/50/80/120km
FRM220 rack with SNMP management, the management can WDM 20/40/60/80km
view the converter card's status, type, version, fiber link status Wavelength MM 1310nm, SM 1310,1550nm
and alarms. The card can be configured to enable or disable the WDM 1310Tx/1550Rx (type A)
port, reset the port and set the desired data rate. 1550Tx/1310Rx (type B)
CWDM 1470 ~ 1610nm
Features
e Multiple protocol supported at bit rates 28Mbps to 2.7Gbps L . . . i
X . Indications LED (PWR, Line Link, Client Link, Test, Loop back,
(Fast Ethernet, Gigabit Ethernet, OC-3, OC-6, OC-12, OC-24, .
Port Active, Alarm)
OC-48, STM-1, STM-4 STM-16, FC-1, FC-2)
Power Input Card 1 12vDC

o Network management via Web, Telnet, SNMP in central .
. Standalone : AC, DC options
FRM220-CH20 chassis

e Local configuration via DB9 craft port In Stand-alone .
- . . o Power Consumption < 5W
e Digital Diagnostic monitoring of SFP module

X X Dimension 155 x 88 x 23mm (D x W x H)
e Perform optical repeater function .
L . i Weight 120g
(Re-amplification, Re-shaping, and Re-clocking) .
. X X . Temperature 0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
e Facility loopback on both Client / Line sides o .
X Humidity 10 ~ 90% non-condensing
e Link Fault Pass through (LFP) o
Certification CE, FCC, LVD, RoHS
e Autfo Laser Shutdown (ALS)
MTBF 65,000 hrs (25°C)

e Dip Switch setting data rate
e Detect fiber fransmitter error Alarm

Managed 2.7G 3R Transponder
NMS NMS

— w7z 0C-48
SEEEPEEEDooDDoRDDOED 0001 U T I STM-16

0C-48

| | Mux/ DeMux Mux/ DeMux
7 FRM220-2.7G-2S

STM-16  OC-48 %NMS

2.7G 3R Repeater

FRM220-2.7G-25 |

Vo d | 120km AT 1o0km AW 1o0km

1550nm | 120km _, - 1550nm
@ Q{ M220-2.7G-28
Y “ams “nms “hms

FRM220-2.7G-2S can be inserted in CH02M, CHO2N and CH20 chassis.

Ordering Information

FRM220- DDDDD Optional card

2.7G-2S
Example: FRM220-2.7G-2S

www.ctcu.com




2.7G Transponder - FRM220

2.7G 3R Transponder
with Fiber Protection

FRM220-2.7G-3S

The FRM220-2.7G-3S is a 3R 2.7G optical regeneration Optical Interface Connector  SFP LC
device, which consists of Re-amplification, Re-shaping and Data rate 28M 1o 2.7Gbps
Re-timing. The transponder card converts a data signal to the
correct wavelength for transmission on a specific channel by

Regeneration Re-amplification

Re-shaping
supporting SFP optics on both line side and client side Re-clocking
interfaces. 1+1 Automatic optical line Protection Switching are Loop back  Line/Client
supported for the aggregate fiber ports. When the Fiber MM 62.2/125urm, 50/125um.
FRM220-2.7G-3S card is placed in the FRM220 rack with SM 9/125um
SNMP management, the management can view the converter Wavelength MM 850, 1310nm
card's status, type, version, fiber link status and alarms. The SM 1310, 1550nm
card can be configured to enable or disable the port, reset the WDM 1310T/1550R, 1550T/1310R
port and set the desired data rate. CWDM 1470 ~ 1610nm
Indications LED (PWR, Line Link, Client Link, Test, Loop back,
Features Port Active, Alarm)
K . Power Input Card : 12VDC, Standalone : AC,DC option
e Multiple protocol supported at bit rates 28Mbps to 2.7Gbps .
. . Power Consumption < 10W
(Fast Ethernet, Gigabit Ethernet, OC-3, OC-6, OC-12, OC-24, i i
Dimensions 155 x 88 x 23mm (D x W x H)
OC-48, STM-1, STM-4 STM-16, FC-1, FC-2) X
. . Weight 120g
e Network management via Web, Telnet, SNMP in central .
. Temperature 0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
FRM220-CH20 chassis o .
. . . Humidity 10~90% non-condensing
e |ocal configuration via DB? craft port In Stand-alone L
. ) . o Certification CE, FCC, LVD, RoHS
e Digital Diagnostic monitoring of SFP module
MTBF 65,000 hrs (25°C)

e Perform optical repeater function
(Re-amplification, Re-shaping, and Re-clocking)
Facility loopback on both Client / Line sides

e 1+1 Optic fiber protection

e Link Fault Pass through (LFP)

e Auto Laser Shutdown (ALS)

e Dip Switch setting data rate

e Detect fiber fransmitter error Alarm

Managed 2.7G 3R Transponder with Fiber Protection
NMS

@ FRM220
\ Client Side Fiber Protection

120km 0 I .
________________________________________________ Client
R

nnnnnnnnnnnnn EREEERERE
FRM220-2.7G-3S FRM220-2.7G-3S

NMS

Line Side Fiber Protection

A A—
Client — ———  Client
= 120km = 8
FRM220-2.7G-3S FRM220-2.7G-3S

NMS NMS Ordering Information
FRM220-[ | | ||| optionat card

FRM220-2.7G-3S can be inserted CH02M, CHO2N and CH20 chassis. 2.7G-38
Example: FRM220-2.7G-3S

www.ctcu.com




155Mbps Transponder - FRM220

155Mbps Transponder
FRM220-155MS
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The FRM220-155MS is a fiber to fiber optical media converter
and repeater that allows data rates up to 155Mbps.

Optical Interface Connector  1x9 (SC, ST, FC) or SFP LC
Data rate Up to 155.52Mbps

FRM220-155MS supports 2R regeneration, which consists of ( Fast Ethernet, OC3, STM-1)

re-amplification and reshaping. This converter is compatible Duplex mode Full duplex

with fiber interfaces such as 100Mbps Fast Ethernet, 155Mbps Fiber MM 50/1250um, 62.5/125m.

STM1 and OC3. The FRM220-155MS works well with SM 9/125um

FRM220-CH20 chassis as slide-in card or with FRM220-CHO01, Bisemnes MM 62.2/125urm, 50/125um.

one slot chassis as a stand-alone fiber converter. When the SM 9/125um

FRM220-155MS card is placed in the FRM220 rack with SNMP Wavelength MM 1310nm, SM 1310,1550nm

management, the management can view the converter card's WDM 13107x/1550Rx (type A)

status, type, version, fiber link status and alarms. The card can 15507Tx/1310Rx (type B)

be configured to enable or disable the port, reset the port or

enable/disable Auto Laser Shutdown. Indications LED (Power, FEF, FX-Link, TX-SPD, TX-Duplex, TX-Link )
Power Input Card :12vDC

Standalone : AC, DC options
Features

e Transparent fiber media converter / repeater up to 155Mbps

Power C fion <5W
( Fast Ethernet, OC3, STM-1) SErEeEeen

Di i 155 x 88 x 23 DxW xH
o Network management via terminal, web or SNMP in imension . X 88x23mm (DxWxH)
Weight 1
FRM?220-CH20 chassis =i . go co e s
T il = 0F ting), -10 ~ 70° il
e Extends fransmission from 2km to 120km over fiber SIS . (Operating) (Storage)
Humidit 10 ~ 90% -condensi
e Performs optical repeater function (Re-amplification & HrlElny PSS
. Certification CE, FCC, LVD, RoHS
Reshaping)
MTBF 65,000 hrs (25°C
e Supports Client / Line loop back test s )
e Link Fault Pass through (LFP)
e Auto Laser Shutdown (ALS)
Ps
PDH

Managed 155Mbps Repeater

Ethernet Repeater

FRM220
SM
SM FRM220-155MS
FRM220-155MS /e A
— = s FRM220-155MS
SM
E?EEE
7/ LAN P
PDH
Ordering Information
FRM220-155MS can be inserted in any FRM220 chassis.
y FRM220-[ | |1 ] optional card
155MS
155MS-S

Example: FRM220-155MS

www.ctcu.com




Gigabit Ethernet Converter - FRM220

Gigabit Ethernet OAM/IP
In-band Converter

FRM220-1000EAS-1
FRM220-1000EAS-2F

The FRM220-1000EAS is an IEEE802.3ah OAM compliant
copper to fiber Gigabit Ethernet solution designed to make
conversion between 10/100/1000Base-TX and 1000Base-SX/LX
with SFP connector. With SNMP and Web-based management in
the FRM220, the network administrator can monitor, configure
and control the activity of each 802.3ah series card and remotely
connected OAM compliant converter. By offering 802.3ah OAM
Compliant in-band management, this converter can be completely
controlled and monitored from a centrally located managed rack
controlling all converter settings including band-width control,
duplex, and speed configuration. This media converter is
completely transparent to Layer 2 and Layer 3 protocols including
IEEE 802.1q, VLAN tag, Q in Q, STP, IPX, IP, etc. The
FRM220-1000EAS-1 is a single copper to single optical converter
while the 1000EAS-2F is a two optical port converter.

Features

e Supports local / remote 802.3ah OAM / IP In-band management
e Stand-alone IP Based, Web GUI, Telnet, SNMP management

e 10/100/1000Base-T to 1000Base-SX/LX SFP

e Auto-Negotiation or forced mode

Auto MDI/MDIX

e Forward 1632 bytes (max.) packets

e Supports Qin Q double tagged frame transparent
e Supports IEEE 802.1g Tag and Port based VLAN

e Supports Flow control (Pause)

e Supports OAM remote loopback to assist in diagnosing network
e problems

e Supports bandwidth control

e Supports remote CPE power fail detect (dying gasp)
e Supports Far End Fault

e Supports Link Fault Pass through (LFP)

e Supports Loop Back Test

e Supports RMON counter

e D/D function for supported SFP fiber transceiver

e Autfo Laser Shutdown (ALS)

e Fiber Hardware Reset (FHR)

Metro
Ethernet

Connector 1x9 (SC) or SFP LC

Optical Interface

Datarate  1000Mbps
Duplex mode Full duplex
Fiber MM 50/125um, 62.5/125um.
SM 9/125pum
Distance MM 550m, 2km, SM 15/30/50/80/120km

WDM 20/40/60km

Wavelength MM 1310nm, SM 1310,1550nm
WDM 1310Tx/1550Rx (type A)

1550Tx/1310Rx (type B)

Connector RJ45

10Mbps, 100Mbps, 1000Mbps

Duplex mode Half / Full duplex

Cable 10Base-T Cat.3, 4, 5, UTP
100Base-TX Cat.5, 5e or higher
1000Base-T Cat.5, 5e or higher

Electrical Interface
Datarate

Standard |IEEE 802.3, |EEE 802.3u, iEEE 802.1q

Indications LED Power, FX-Link, Test, TX-Link, TX-SPD(1000EAS-1)
Power, FX-Link1/2, Test(1000EAS-2F)

Power Input Card 1 12VvDC

Standalone : AC, DC options

Power Consumption < 4W

Dimension 155 x 88 x 23mm (D x W x H)

Weight 120g

Temperature 0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
Humidity 10 ~ 90% non-condensing

Certification CE, FCC, LVD, RoHS

MTBF 65,000 hrs (25°C)

802.3ah OAM/ IP GbE Media Converter

-
Metro ;
Ethernet

SR

| ’ / ( FRM220-1000EAS-1

NS e g@

NMS

NMS / FRM220-1000EAS-1

V4 LAN

*FRM220-1000EAS can be inserted in any FRM220 chassis

FRM220-1000EAS-1 =
/ NMS

o LAN

= —4@

Ordering Information

FRM220- DDDDD Optional card

1000EAS-1
1000EAS-2F
Example: FRM220-1000EAS-1

www.ctcu.com



Gigabit Ethernet Converter - FRM220

Gigabit Ethernet OAM/IP
In-band Converter/Switch

FRM220-1000EAS

[

The FRM220-1000EAS is an IEEE802.3ah OAM compliant dual copper to dual fiber Gigabit Ethernet solution designed to make conversion
between 10/100/1000Base-TX and 1000Base-SX/LX with SFP connector. With SNMP and Web-based management in the FRM220, the
network administrator can monitor, configure and control the activity of each 802.3ah series card and remotely connected OAM compliant
converter. By offering 802.3ah OAM Compliant in-band management, this converter can be completely controlled and monitored from a
centrally located managed rack controlling all converter settings including band-width control, duplex, and speed configuration. This media
converter is completely transparent to Layer 2 and Layer 3 protocols including IEEE 802.1q, VLAN tag, Q in Q, STP, IPX, IP, etc.

Features Optical Interface Connector SFP LC
e Supports local / remote 802.3ah OAM / IP In-band management Datarate  1000Mbps

Duplex mode Full duplex
e Stand-alone IP Based, Web GUI, Telnet, SNMP management .

Fiber MM 50/125um, 62.5/125pum.
e 2-port 10/100/1000Base-T to 2-port 1000Base-SX/LX SFP SM 9/125um

Distance MM 550m, 2km, SM 15/30/50/80/120km
WDM 20/40/60km
e Auto MDI/MDIX Wavelength MM 1310nm, SM 1310,1550nm

e Aufo-Negotiation or forced mode

e Forward 1632 bytes (max.) packets WDM 1310Tx/1550Rx (type A)
1550Tx/1310Rx (type B)

Supports Q in Q double tagged frame transparent
° =i QinQ e i Electrical Interface Connector RJ45

e Supports IEEE 802.1g Tag and Port based VLAN Datarate  10Mbps, 100Mbps, 1000Mbps
e Supports Flow control (Pause) RUBISHMOEE (el Rullelsio:
Cable 10Base-T Cat.3, 4, 5, UTP
e Supports OAM remote loopback to assist in diagnosing network 100Base-TX Cat.5, 5e or higher
problems 1000Base-T Cat.5, 5e or higher
Standard IEEE 802.3, |[EEE 802.3v, IEEE802.1q
O SRRl el Gl (PSS olo Indications LED (Power, FX-Link, Test, TX-Link, TX-SPD)
e Supports remote CPE power fail detect (dying gasp) Power Input Card :12VvDC

Standalone : AC, DC options
e Supports Far End Fault

e Supports Link Fault Pass through (LFP) Power Consumption < 4W
e Supports Loop Back Test Dimension 155 x 88 x 23mm (D x W x H)
Weight 120g
e Supports RMON counter Temperature 0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
e D/D function for supported SFP fiber fransceiver Humidity 10 ~ 90% non-condensing
Certification CE, FCC, LVD, RoHS
e Auto Laser Shutdown (ALS)
MTBF 65,000 hrs (25°C)

e Fiber Hardware Reset (FHR)

e Online local / remote f/w upgrade
e Fiber Redundant

e VLAN

e Spanning Tree

e Port Trunking

Ordering Information

FR MZZO-I:":”:":”:I Optional card

1000EAS
Example: FRM220-1000EAS

www.ctcu.com
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Gigabit Ethernet Converter - FRM220

Gigabit Ethernet OAM/IP In-band Converter/Switch
FRM220-1000EAS

Applications

CO to CPE application CPE to CPE application
-~
Metro ‘ -
Ethernet Metro ‘
,=:>g<‘-:. p Ethernet »
FRM220 ) '

NMS FRM220-1000EAS
S ; %)I = / ]
S NMS — NMS
FRM220-1000EAS FRM220-1000EAS FRM220-1000EAS FRM220-1000EAS
Remote A Remote B Remote A Remote B
< ~ LAN - ~— LAN - -

77— < ~— LAN < ~ LAN

Fiber Redundant/ Trunking application

NMS - i o
FRM220-1000EAS FRM220-1000EAS
LAN

Fiber Ring application

NMS @

1+1 Fiber / Trunking

LAN

FRM220-1000EAS FRM220-1000EAS

FRM220-1000EAS

? LAN

*FRM220-1000EAS can be inserted in any FRM220 chassis

(REN FRV220-1000EAS www.ctcu.com




Gigabit Ethernet Converter - FRM220

Managed Gigabit Ethernet Converter

FRM220-1000E(S)-1
FRM220-1000E(S)-2F
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The FRM220-1000E(s)-1 is a copper to fiber Gigabit Ethernet
solution designed to make conversion between
10/100/1000Base-TX and 1000Base-SX/LX with SC or SFP LC

Optical Interface Connector  1x9 (SC) or SFP LC
Data rate 1000Mbps
Duplex mode Full duplex

connector. With SNMP and Web-based management in the Fiber MM 50/125um, 62.5/1250m.
FRM220, the Network administrator can monitor, configure and $SM 9/125um
control the activity of each card in the chassis. This converter Distance MM 550m, 2km, SM 15/30/50/80/120km
also supports features such as ingress/egress bandwidth WDM 20/40/60km
control, auto or forced mode setting for copper Ethernet as well Wavelength MM 1310nm, SM 1310,1550nm
as auto laser shutdown. WDM 1310Tx/1550Rx (fype A)

1550Tx/1310Rx (type B)
Features Electrical Interface ~ Connector  RJ45
e 10/100/1000Base-T to 1000Base-SX/LX SFP Managed card Datarate  10Mbps, 100Mbps, 1000Mbps
e Auto-negotiation or forced mode Duplex mode Half / Full duplex
e Auto MDI/MDIX Cable 10Base-T Cat.3, 4, 5, UTP
e Forward 1632 bytes (max.) packets 100Base-TX Cat.5, 5e or higher
e Support Bandwidth Control (70k ~ 250Mbps) 1000Base-T Cat.5, 5e or higher
e Supports Flow control (Pause) Standard |IEEE 802.3, |EEE 802.3u
e Support Link fault pass through (LFP) function Indications LED Power, FX-Link 1/2, LFP(1000E/ES-2F)
e Supports remote CPE power fail detect (dying gasp) Power, FX-Link , LFP, TX-Link, TX-SPD (1000E/ES-1)
e Auto Laser Shutdown (ALS) Power Input Card 1 12VDC
e Online f/w upgrade Standalone : AC, DC options

Power Consumption < 4W
- Dimension 155 x 88 x 23mm (D x W x H)
Metro Weight 120g
.:;>ﬁ?<:'::t.hemet Temperature 0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
M Hurmidity 10 ~ 90% non-condensing
FRM220 / Certification CE, FCC, LVD, RoHS
MTBF 65,000 hrs (25°C)

NMS '
Managed GbE Media Converter
A ’
= o FRM220-1000E(S)-1
FMC-1000E(S) ' '
OFC-1000E(S) e { (|
— LAN Ethernet A 4 A==
= - = °.  FRM220-1000E(S)
/ FRM220-1000E(S)-1 FMC-1000E(S)
OFC-1000E(S)
AN o LAN

Gigabit Ethernet Switch . .
/ FRM220-1000E(S)-2F / Gigabit Ethernet Switch

LAN
“ Zania Ordering Information

FRMZZO-DDDDD Optional card

1000ES-1
1000ES-2F

Example: FRM220-1000ES-1

www.ctcu.com RV




Gigabit Ethernet Converter - FRM220

Dual Channel Managed
Gigabit Ethernet Converter

FRM220-1000EDS

The FRM220-1000EDS is a dual channel (two in one) copper
to fiber Gigabit Ethernet solution designed to make conversion
between 10/100/1000Base-TX and 1000Base-SX/LX with SFP
connector. With SNMP and Web-based management in the
FRM220, the Network administrator can monitor, configure and
control the activity of each card in the chassis. This converter
also supports features such as ingress/egress bandwidth
control, auto or forced mode setting for copper Ethernet as well
as auto laser shutdown.

Features

e 2-port 10/100/1000Base-T to 2-port 1000Base-SX/LX SFP
Managed card

e Supports dual converter mode or switch mode

e Auto-negotiation or forced mode

e Auto MDI/MDIX

e Forward 1632 bytes (max.) packets

e Support Bandwidth Control (70k ~ 250Mbps)

e Supports Flow control (Pause)

e Support Link fault pass through (LFP) function

e Supports remote CPE power fail detect (dying gasp)

e Aufo Laser Shutdown (ALS)

e Online f/w upgrade from FRM220-NMC

Metro
Ethernet
=T
FRM220 /

DEEEEFEPEREFFREEEREE

NMS FRM220-1000EDS
Vo d y_ 4
FRM220-1000E(S) OFC-1000E(S)
Remote A Remote B
Y LAN . AN

Optical Interface Connector SFPLC

Datarate  1000Mbps
Duplex mode Full duplex
Fiber MM 50/125um, 62.5/125um.
SM 9/125um
Distance MM 550m, 2km, SM 15/30/50/80/120km

WDM 20/40/60km
Wavelength MM 1310nm, SM 1310,1550nm
WDM 1310Tx/1550Rx (type A)
1550Tx/1310Rx (type B)
Connector RJ45
10Mbps, 100Mbyps, 1000Mbps
Duplex mode Half / Full duplex
Cable 10Base-T Cat.3, 4, 5, UTP
100Base-TX Cat.5, 5e or higher
1000Base-T Cat.5, 5e or higher

Electrical Interface
Data rate

Standard |IEEE 802.3, |IEEE 802.3u, I[EEE802.3ab
Indications LED (Power, FX-Link 1/2, 2Ch, TX-Link, TX-SPD)
Power Input Card 1 12vDC

Standalone : AC, DC options
Power Consumption < 4W

Dimension 155 x 88 x 23mm (D x W x H)

Weight 120g

Temperature 0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
Humidity 10 ~ 90% non-condensing

Certification CE, FCC, LVD, RoHS

MTBF 65,000 hrs (25°C)

Dual Channel Managed GbE Media Converter

OFC-1000E(S) s
Remote A / LAN
Metro ReFRM220-1000EDS A
Ethernet =
SR A -
= e FMC-1000E(S)
/ = 2 Remote B
Vo LAN

Ordering Information

FRM220-| |11 ] optional card

1000EDS
Example: FRM220-1000EDS

wWww.ctcu.com
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Gigabit Ethernet Converter - FRM220

Managed Gigabit Ethernet Converter -
(on
- =
FRM220-1000T o
N
FRM220-1000TS D
=
()
wn
The FRM220-1000TS is a transparent Gigabit Ethernet Optical Interface Connector  1x9 (SC) or SFP LC
1000Base-T to 1000Base-SX/LX SFP converter. They are Datarate  1000Mbps
managed (when installed in FRM220 with NMC) or Duplex mode Full duplex
non-managed stand-alone media converters, which give you o MM 50/125um, 62.5/125um.
the options to choose from a wide range of industry standard SM 9/125um

SFP modules with LC connectors. SFPs in multi-mode and Bisienes MM 550m, 2k, SM 15/30/50/80/120km

single mode types are available as well as BiDi which allows WDM 20/40/60km
bi-directional transmissions using only a single fiber cable. Wavelength MM 1310nm, SM 1310,1550nm
Because they are completely transparent to Ethernet packets, WDM 1310Tx/1550Rx (type A)
they are able to support any size frames, including undersized 1550Tx/1310Rx (fype B)

or jumbo packets (9K bytes). LED indicators signal the power Electrical Interface  Connector  RJ45

Datarate  1000Mbps
Duplex mode Full duplex

status of the converter, UTP port speed, Link, and duplex
status, FX port Link and duplex status.

Cable 10Base-T Cat.3, 4, 5, UTP
Features
e 1000Base-T fo 1000Base-SX/LX STt IFEE 802.3ab
o Network management via terminal or SNMP in FRM220 chassis Iehesiels LED flFone, Rl [24BLpiz IESAD),
e Auto-negotiation or force mode DByt el
Power Input Card 1 12VDC

e Auto MDI/MDIX
e Forward > 9K bytes packets Standalone : AC, DC options
e Support Link Fault Pass Through (LFP) function

e Autfo Laser Shutdown (ALS) e ]

Dimension 155 x 88 x 23mm (D x W x H)

Weight 120g

Temperature 0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
Humidity 10 ~ 90% non-condensing

Certification CE, FCC, LVD, RoHS

MTBF 65,000 hrs (25°C)

Managed Gigabit Ethernet

Giga Ethernet

FRM220 -1000TS /FRMZZO -1000TS

V4 LAN

A— y--= 4
Giga Ethernet Giga Ethernet
/ FRM220 -1000TS / FRM220 -1000TS
LAN
Vo4 LAN Vo4

Ordering Information

FRM220- [:":”:":”:l Optional card

1000T
1000TS

Example: FRM220-1000T
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Fast Ethernet Converter - FRM220

Fast Ethernet OAM/IP In-band
Media Converter

FRM220-10/100A

The FRM220-10/100A is an IEEE802.3ah OAM compliant
copper to fiber Fast Ethernet solution designed to make
conversion between 10/100Base-TX and 100Base-FX with SC,
FC or ST connector. With SNMP and Web-based management
in the FRM220, the network administrator can monitor,
configure and control the activity of each 802.3ah series card
and remotely connected OAM compliant converter. By offering
802.3ah OAM Compliant in-band management, this converter
can be completely controlled and monitored from a centrally
located managed rack controlling all converter settings
including band-width control, duplex, and speed configuration.
This media converter is completely transparent to Layer 2 and
Layer 3 protocols including IEEE 802.1qg, VLAN tag, Q in Q,
STP, IPX, IP, etc.

Features

e Supports local / remote 802.3ah OAM / IP In-band management standard

e Stand-alone IP Based, Web GUI, Telnet, SNMP management Inighieinelis
Power Input

10/100BASE-TX fo 100BASE-FX
Auto-Negotiation or forced mode
Auto MDI/MDIX

Forward 1536 bytes (max.) packets

e Supports Q in Q double tagged frame fransparent Dimension

e Supports IEEE 802.1g Tag VLAN pass thru Weight

o Bandwidth control Ingress (128K ~ 64M), Engress (128K ~ 8M) IEimEeE e

e Support flow confrol (Pause) Humidity

e Supports remote CPE power fail detect (dying gasp) C:,;i:ﬁcoﬁon
M

Supports QoS Port Priority

Supports Link Fault Pass through (LFP)

Supports Loop Back Test

Supports RMON counter

D/D function for supported SFP fiber transceiver
Auto Laser Shutdown (ALS)

Fiber Hardware Reset (FHR)

Online remote f/w upgrade

Optical Interface

Electrical Interface

Power Consumption

Connector  1x9 (SC, ST, FC)

Data rate 100Mbps

Duplex mode Full duplex

Fiber MM 50/125um, 62.5/125um.
SM 9/125pm

Distance MM 2km, SM 15/30/50/80/120km,
WDM 20/40/60/80km

Wavelength MM 1310nm, SM 1310,1550nm
WDM 1310Tx/1550Rx (type A)

1550Tx/1310Rx (type B)
Connector  RJ45
Data rate 10Mbps, 100Mbps

Duplex mode
Cable

Half / Full duplex

10Base-T Cat.3, 4, 5, UTP,
100Base-TX Cat.5, 5e or higher
|EEE 802.3, IEEE 802.3u

LED (Power, Test, FX-Link, TX-Speed, TX-Link )
Card :12vDC

Standalone : AC, DC options

< 4W

155 x 88 x 23mm (D x W x H)

120g

0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
10 ~ 90% non-condensing

CE, FCC, LVD, RoHS

65,000 hrs (25°C)

802.3ah OAM/ IP Fast Ethernet Point to Point

= /Backbo;\e_ 7

=

FRM220 /

=
< ./Backbone. ¢

==Y

%' ....................
NMS ‘ / FRM220-10/100A

NMS

7 4

L

NMS

/ FRM220-10/100A

S

LAN

*FRM220-10/100A can be inserted in any FRM220 chassis

FRM220-10/100A
<

FRM

7 LAN

Ordering Information

FRM220- I:":":”:":‘ Optional card

10/100A
Example: FRM220-10/100A
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Fast Ethernet Converter - FRM220

Dual Channel Fast Ethernet
OAM/IP In-band Media Converter

FRM220-10/100AS-2

[ i

.
(o3
D
=
%)
D
=%
(0]
wn

The FRM220-10/100AS-2 is an IEEE802.3ah OAM compliant . Connector  SFP LC
two copper to two fiber Fast Ethernet solution designed to make Peie Ee 100Mbps
conversion between 10/100Base-TX and 100Base-FX with SFP.
With SNMP and Web-based management in the FRM220, the

Duplex mode Full duplex

Fiber MM 50/125um, 62.5/125pum.
network administrator can monitor, configure and control the SM 9/125um
activity of each 802.3ah series card and remotely connected Disenes MM 2km, SM 15/30/50/80/120km
OAM compliant converter. By offering 802.3ah OAM Compliant WDM 20/40/60/80km

in-band management, this converter can be completely
controlled and monitored from a centrally located managed
rack controlling all converter settings including band-width
control, duplex, and speed configuration. This media converter
is completely transparent to Layer 2 and Layer 3 protocols
including IEEE 802.1q, VLAN tag, Qin Q, STP, IPX; IP, etc.

Wavelength MM 1310nm, SM 1310,1550nm
WDM 1310Tx/1550Rx (type A)
1550Tx/1310Rx (type B)
Electrical Interface Connector  RJ45
Data rate 10Mbps, 100Mbps
Duplex mode Half / Full duplex

Cable 10Base-T Cat.3, 4, 5, UTP,
Features 100Base-TX Cat.5, 5e or higher
e Supports local / remote 802.3ah OAM / IP In-band management Standard IEEE 802.3, IEEE 802.3u
Indications LED (Power, Test, FX-Link, TX-Speed, TX-Link)

e Stand-alone IP Based, Web GUI, Telnet, SNMP management

e 2-port 10/100Base-TX plus 2-port 100Base-FX SFP Power Input Card :12vDC

e Auto-Negotiation or forced mode Standalone : AC, DC options
e Auto MDI/MDIX

e Forward 1536 bytes (max.) packets Power Consumption < 4W

e Supports Q in Q double tagged frame transparent Dimension 155 x 88 x 23mm (D x W x H)
e Supports IEEE 802.1q Tag and Port based VLAN Weight 120g
e Supports port frunking Temperature 0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
e Bandwidth control Ingress (128K ~ 64M), Engress (128K ~ 8M) Humidity 10 ~ 90% non-condensing
Certification CE, FCC, LVD, RoHS

e Support flow control (Pause)
e Supports remote CPE power fail detect (dying gasp) MTBF 65,000 hrs (25°C)

e Supports QoS Port Priority

e Supports Link Fault Pass through (LFP)

e Supports Loop Back Test

e Supports RMON counter

e D/D function for supported SFP fiber transceiver

e Auto Laser Shutdown (ALS) Dual Channel 802.3ah OAM/ IP Fast Ethernet Point to Multi-Point
e Fiber Hardware Reset (FHR)

e Online local / remote f/w upgrade

e Fiber Redundant LAN

[ ]
e Port Trunkin NMS 2 ’
. 9 > AT FRM220-10/100AS-2
e Spanning Tree %

= O

&../Backbone; ¢ LAN — = o Fiber Ring = . |-
=y FRM220-10/100AS-2 NMS"\ /' FRM220-10/100AS-2

5=

FRM220-10/100AS-2
LAN

NMS FRM220-10/100AS-2 [

NMS

FRM220-10/100A {— %[! ) ‘-_@ Ordering Information
Remote A . —
/ %S / FRM220—10/1§)>A FRM220-[ || ||| Joptionat cara

Remote B 10/100AS-2
— LAN V% LAN Example: FRM220-10/100AS-2

*FRM220-10/100AS-2 can be inserted in any FRM220 chassis
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Fast Ethernet Converter - FRM220

Fast Ethernet In-band Media Converter

FRM220-10/100i
FRM220-10/100iS

The FRM220-10/100i is a 10/100Base Ethernet to
100Base-FX fiber slide-in card converter designed for central
and remote applications. With advanced features like bandwidth
control, this media converter is targeted for customer premises
equipment in metro LAN, campus, enterprise and FTTx
applications. By offering in-band management, this converter
can be completely controlled and monitored from a centrally
located managed rack controlling all converter settings
including band-width control, duplex, and speed configuration.
This media converter is completely transparent to Layer 2 and
Layer 3 protocols including IEEE 802.1qg, VLAN tag, Q in Q,
STP, IPX, IP, etc.

Features

e 10/100Base-TX to 100Base-FX Converter

e Auto-Negotiation or forced mode

e Auto MDI/MDIX

e Forward 2046 bytes (max.) packets in switch mode

e Forward 9K jumbo packets in converter mode

e Supports Q in Q double tagged frame transparent

e Supports IEEE 802.1g Tag VLAN pass thru

e Supports local / remote In-band management (Monitor and
Configure) by the SNMP manager.

e Bandwidth control (Nx32K or Nx512Kbps)

e Support flow control (Pause)

e Supports remote CPE power fail detect (dying gasp)

e Supports Far End Fault

e Supports Link Fault Pass through (LFP)

e Supports Loop Back Test

e Supports RMON counter

e D/D function for supported SFP fiber transceiver

e Auto Laser Shutdown (ALS)

e Fiber Hardware Reset (FHR)

e Online local / remote f/w upgrade

In-band Managed Fast Ethernet Media Converter
=1
i f/Backbone. ¢/

FRM220-10/100i(S)

Path Redundant

FRM222-10/100 i(S// FMC-10/100i
VA LAN

FRM220-10/100i(S) can be inserted in any FRM220 chassis.
For local management, must use either CHO1M or CHO2M chassis.

Vi

Optical Interface

Electrical Interface

Standard
Indications
Power Input

Power Consumption
Dimension

Weight
Temperature
Humidity
Certification

MTBF

NMS
%—/ FRM220-10/100i(S)
OFC-10/100 i(S)

Connector

1x9 (SC, ST, FC) or SFP LC
100Mbps
Duplex mode Full duplex

Data rate

Fiber MM 50/125um, 62.5/125um.
SM 9/125um
Distance MM 2km, SM 15/30/50/80/120km,
WDM 20/40/60/80km
Wavelength MM 1310nm, SM 1310,1550nm
WDM 1310Tx/1550Rx (type A)
1550Tx/1310Rx (type B)
Connector  RJ45
Data rate 10Mbps, 100Mbps

Duplex mode Half / Full duplex
Cable 10Base-T Cat.3, 4, 5, UTP,
100Base-TX Cat.5, 5e or higher
|IEEE 802.3, IEEE 802.3u,TS-1000
LED (Power, FEF, FX-Link, TX-SPD, TX-Duplex, TX-Link)
Card :12vDC
Standalone : AC, DC options

< 4W

155 x 88 x 23mm (D x W x H)

120g

0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
10 ~ 90% non-condensing

CE, FCC, LVD, RoHS

65,000 hrs (25°C)

=7
<. /Backbone. ¢

FRM220

LAN -
S/
/ FMC-10/100i 7 /
S
Local
= Management
—— —— N D
«../Backbone;. — /— — | \
&=/ FRM220-10/100 i(S) FRM220-10/100 i(S)
FMC-10/100i OFC-10/100i (S)
OFC-10/100i(S) 77

Ordering Information

FRM220- I:”:":":”:‘ Optional card

10/100i

Example: FRM220-10/100iS
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Fast Ethernet Converter - FRM220

Dual Channel Fast Ethernet 1
In-band Media Converter -
_ . o
- FRM220-10/100iS-2 2
LT Je5% n
.‘ T ﬁﬂ'm Q
é.
The FRM220-10/100iS-2 is a dual channel (two in one) Optical Interface Connector  SFP LC
10/100Base Ethernet to 100Base-FX fiber slide-in card Datarate  100Mbps
converter designed for central and remote applications. With Duplex mode Full duplex
advanced features like bandwidth control, this media converter Fiber MM 50/125um, 62.5/125um.
is targeted for customer premises equipment in metro LAN, SM 9/125um
campus, enterprise and FTTx applications. By offering in-band Bisienes MM 2km, SM 15/30/50/80/120km,
management, this converter can be completely controlled and WDM 20/40/60/80km
monitored from a centrally located managed rack controlling all Wavelength MM 1310nm, SM 1310,1550nm
converter settings including band-width control, duplex, and WDM 1310Tx/1550Rx (type A)
speed configuration. This media converter is completely 1550Tx/1310Rx (type B)

transparent to Layer 2 and Layer 3 protocols including IEEE
802.1q, VLAN tag, Qin Q, STP, IPX, IP, etc.

Electrical Interface Connector  RJ45
Data rate 10Mbps, 100Mbps
Duplex mode Half / Full duplex

Cable 10Base-T Cat.3, 4, 5, UTP,
Features )
100Base-TX Cat.5, 5e or higher
e Dual Converter 10/100Base-TX to 100Base-FX
o Standard |IEEE 802.3, |IEEE 802.3u,TS-1000
e Auto-Negotiation or forced mode o . .
Indications LED (Power, FEF, FX-Link, TX-SPD, TX-Duplex, TX-Link)
e Auto MDI/MDIX
Power Input Card :12vDC

e Forward 2046 bytes (max.) packets in switch mode .
. i Standalone : AC, DC options
e Forward 9K jumbo packets in converter mode

e Supports Q in Q double tagged frame transparent

Power Consumption < 4W
e Supports IEEE 802.1g Tag VLAN pass thru

. Dimension 155 x 88 x 23mm (D x W x H)
e Supports local / remote In-band management (Monitor and .
. Weight 120g
Configure) by the SNMP manager. .
. Temperature 0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
e Bandwidth control (Nx32K or Nx512Kbps) o .
Humidity 10 ~ 90% non-condensing
e Support flow control (Pause) o
s ; te CPE fail detect (dyi ) Certification CE, FCC, LVD, RoHS
e Supports remote power fail detect (dying gasp
2 MTBF 65,000 hrs (25°C)
e Supports Far End Fault
e Supports Link Fault Pass through (LFP)
e Supports Loop Back Test
e Supports RMON counter
e D/D function for supported SFP fiber transceiver
e Auto Laser Shutdown (ALS)
e Fiber Hardware Reset (FHR)
e Online local / remote f/w upgrade
= Dual Channel In-band Managed Fast Ethernet Media Converter
.../Backbone. ¢
v
== LAN /
FRM220 ya &=y FRM220-10/100i(S)-2 sy FRM220-10/100i(S)
< Remote A
@ AAAAAAAAAAAAAAAAAAA <. /Backbone. J/—— — A = =
K SR A"
Local
NMS FRM220-10/100iS-2 =/ Managemen = =
' OFC-10/100i(S), OFC-10/100i(S),
FRM220-10/100i(S) FMC-lO/l(;E)l ) m / FMO-10/100i
Remote A — — LAN
A Remote B S/ Remote B
—~~ LAN / LAN FRM220-10/100i can be inserted in any FRM220 chassis.

Ve

For local management, must use either CHO1M or CHO2M chassis.

Ordering Information

FR MZZO-DDDDD Optional card

10/100iS-2
Example: FRM220-10/100iS-2
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Fiber Optic Multiplexer - FRM220

4-port E1/T1+100M Ethernet
Fiber Multiplexer

FRM220-FOMO04

FRM220-FOMO04 is a modular design for 4xT1 + Fast
Ethernet multi-service to dual strand fiber PDH multiplexer.
FRM220-FOMO04 provides T1 transmission transparently, pure
100Mbps Fast Ethernet simultaneously. The fiber optic line is
based on the SFP technology that allows a flexible use of
Multimode or Single mode lines and enable the support of
different wavelengths and distances. The use of bi-directional
SFPs maximizes the utilization of the fiber optic line and results
in saving line costs. The multiplexer is equipped by default with
redundant AC and DC power supplies for redundant operation.
With SNMP and Web-based management in the FRM220, the
Network administrator can monitor, configure and control the
activity of each card in the chassis.

Features

e 4 channels unframed E1/T1

e 10/100Base-TX Ethernet

e Auto MDI/MDIX

e Auto-Negotiation or Force mode

e Supports flow control

e Supports 9K jumbo packets

e Supports Link fault pass through (LFP)

e One clear channel RS232 up to 250Kbps(Async)
e 1+1 fiber protection, less than 50ms

e Supports Digital Diagnostics Monitoring Interface (DDMI)
e AIS on signal loss on E1/T1 and fiber port

e Loopback ftest on E1/T1, LAN, RS232, fiber ports
e Supports Dying Gasp

e Supports local or remote In-band management

(Monitor or Configure status) by SNMP manager and console port.

e Supports Order wire Ear / Microphone port.
e Supports On-Line F/W upgrade.

In-band Managed 4E1+100Mbps Ethernet Fiber Multiplexer

E1/T1 ports
Framing
Bit Rate

Line Code

Line Impedance

Receiver sensitivity
“Pulse" Amplitude

"Zero" Amplitude
Transmit Frequency Tracking
Internal Timing

Jitter Performance
Performance monitoring
Standard

Interface Connectors

Test Loops

Ethernet
Interface Type
Connector
Standard
Duplex modes
Test

Indications

Power Input
Dimensions
Temperature
Humidity
Certifications

Unframed (transparent)

E1:2.048 Mb/s , T1: 1.544Mb/s
ET:AMI/HDB3, T1: AMI/B8ZS

El: Unbalanced 75 ohms (BNC cable)
E1: Balanced 120 ohms (RJ-45)

T1: Balanced 100 ohms (RJ-45)
Short haul

Nominal 2.37V+/-10% for 75 ohms
Nominal 3.00V+/-10% for 120 ohms
Nom

+/-0.3V

w/external clock card option

+/-30 ppm

According to ITU-T G.823
According to ITU-T G.821

ITU-T G.703, G.704, G.706 and G.732
RJ-45, BNC

LLB (Local Loop Back)

NELB (Near End Loop Back)

RLB (Remote Loop Back)

RRLB (Request Remote Loop Back)

10/100Base-TX
RJ-45

IEEE 802.3, 802.3u
full/half

Loop back test

FX1 Link, FX2 link, E1/T1 Mode/Link/Loopback test,
Order wire phone indicator, LAN Link/Speed.

AC adapter, 12VDC
88x42x139mm(DxWxH)

0 ~ 50°C (Operating), -10 ~ 70°C (Storage)

10 ~ 90% RH (non-condensing)
CE, FCC, RoHS

ADM ADM
p .
Order Wire ’ SDH Order Wire ’ STM-1
{E il 4E/1/ - Local M
/7 LAN Management

. /-~ FRM220-FOM04

" 1+1 Fiber

FRM220-FOMO04

NMS
Local
Management

Local
Management

FRM220-FOM04 . ——  FRM220-FOM04

v /
Aﬂ %E1
BTS VZaa BTS s, AN

Order Wire Order Wire

1+1 Fiber

Ordering Information

FRM220- I:”:":”:":‘ Optional card

FOMO04
Example: FRM220-FOMO04

FRM220-FOMO04 can only be inserted in CH02M and CH20 Chassis.
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POTS Fiber Converter - FRM220

FXO/FXS 2-wire Fiber Converter

FRM220-FXO/FXS
FRM220-FXO/FXS-S

.
(o3
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=%
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wn

FRM220-FXO/FXS POTS phone line converter extender is
used to connect PSTN voice signals to distant Plain Old
Telephone (POTS) devices. FRM220-FXO/FXS provides a fiber
media transport for POTS transmission and features an RJ-11C
for copper connection. A pair of FRM220-FXO/FXS is required to
implement an end to end system. FXO mode connects to a
telephone line or PBX and has ability to detect ringing voltages
and to act as a telephone. FXS mode is the reciprocal unit and
has ability to act as PSTN and connects to a telephone device.
When the FRM220-FXO/FXS card is placed in the FRM220 rack
with SNMP management, in-band management allows viewing

Features

e Extend telephone voice transmission from 2km to 120km over fiber

e Network management via terminal, web or SNMP in
FRM220-CH20 chassis

e Supports telephone voice transmission

e Supports caller ID pass through

e Selectable FXO or FXS mode

e Supports FXS to FXS hot line

the card and remote converter's status, type, version, fiber link Optical Interface Connector  1x9 (SC) or SFP LC

status, on hook status and alarms. Both card and remote can be Fiber MM 62.2/125um, 50/125um.
configured to enable or disable the port, reset the port and set the SM 9/125um

FXO or FXS mode. Distance MM 2km, SM 15/30/50/80/120km,

WDM 20/40/60/80km
Wavelength MM 1310nm, SM 1310, 1550nm,
WDM 1310Tx/1550Rx(type A),
1550Tx/1310Rx(type B)

In-band Managed FXO/FXS Fiber Loop Extender

Electrical Interface Connector RJ-11

FXO mode Impedance : 600 ohms
Automatic Ring down hotline Coding : 16 bits liner

Central Office PBX I Loop Current : 10~100mA
; / Ph Ring Frequency : Acceptable 20 ~50Hz

one

NMS i ) AAAAAAAAAAAA Insertion Loss: 0.0 = 1.0dB at 1000Hz
<\> FXS mode Impedance : 600 ohms

FRMZZO-W FRM220-FXS Coding : 16 bits liner
IR o Dial: DTMF and Dial Pulse

Battery Source: 48VDC * 4V

FRM220-FXS - F|‘QM220_FXS Ringing Waveform : Sine wave
Ringing Frequency :
é@ 20/25/30/50 Hz selectable
Phone Phone Ring Cadence:
FXS to FXS : On / 1 sec, Off / 2 sec
FXO to FXS; Reproduces the
cadence detected by FXO

Automatic Ring down hotline Insertion Loss 0.0 + 1.0dB at 1000Hz

) REN: 4.0B(Ring Equival Numb
Central Office PBX é@ L ) gl eloneehimes]
Phone Indications LED (Power, FX Link, Phone Act, Test)
Power Input Card : 12VDC
Ay Ay

Standalone : AC, DC options

FRM220-FXO ) P X
FRM220-FXS Power Consumption < 5W
—— A .
Dimensions 155 x 88 x 23mm (D x W x H)
= b 12206 ta Weight 120g
0-FXS FRM220-FXS Temperature 0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
6@ 6@ Humidity 10~90% non-condensing
- Certification CE, FCC, LVD, RoHS
one
Phone MTBF 65,000 hrs (25°C)

FRM220-FXO/FXS can be inserted in any FRM220 chassis.

Ordering Information

FRM220- DDDDD Optional card

FXO/FXS
FXO/FXS-S

Example: FRM220-FXO/FXS
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Fiber Modem -

FRM220

V35/X21/RS530/449/232
Fiber modem

FRM220-Data
FRM220-Data-S

The FRM220-DATA is a media converter for high-speed (up to
8.192Mbps) synchronous or low speed synchronous and
asynchronous data transmissions (V.35, RS-232, RS-530, X.21
or RS-449) over fiber optical media. When the FRM220-DATA
card is placed in the FRM220 rack with SNMP management,
in-band management allows viewing the card and remote
converter's status, type, version, fiber link status, data link
status and alarms. Both card and remote can be configured to
enable or disable the port, reset the port, set the data rate,
modify the clock mode, and initiate local or far end loop back
tests. The FRM220-Data converter may also be paired with the
FRM220-E1/T1 for Nx64K transmissions.

Features

e Synchronous or Asynchronous data over fiber

e In-band network management via terminal, web or SNMP in
FRM220-CH20 chassis

o Software selectable interface, V.35, X.21, RS530, RS449, RS232

o Software selectable DCE or DTE mode

e User selectable data rate n x 64kbps, up to 9Mbps

e Independent clock mode setting, (internal, external, or
recovery) for fransmit and receive

e Electrical and optical loop back tests

e Compatible with FRM220-E1 on same fiber link for N x 64k

Optical Interface

Electrical Interface

Standard
Indications
Power Input

Power Consumption
Dimensions

Weight
Temperature
Humidity
Certification

MTBF

Connector  1x9 (SC, ST, FC) or SFP LC
Data rate 36.864Mbps
Line coding Scrambled NRZ

Bit Error Rate Less than 10-10

MM 2km, SM 15/30/50/80/120km,

WDM 20/40/60/80km

Wavelength 1310nm, 1550nm

HDB26F w/ adapter cable for V35,

X21, RS530, RS449,RS232

Line Code  NRZ

Baud Rate  RS-232 up to 384K async
V.35/RS-530 up to 9152k sync
where n=1 to 143 (64K ~ 9152KKbps)

Clock source Internal, Recovery, External

[TU-T

LED (Power, FX Link, RTS, Test , TD, RD, CTS, DCD)

Card 1 12vDC

Standalone : AC, DC options

Distance

Connector

(please refer to page xx for details)
< 5W
155 x 88 x 23mm (D x W x H)
120g
0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
10~90% non-condensing
CE, FCC, LVD, RoHS
65,000 hrs (25°C)

In-band Managed PDH Fiber Modem

Backbone ‘
ol

NMS Router Backbone
Local =%=
Management Router
Local
Management V35 V35 V35
.................. — A
FRM220-Data -, A FRM220-Data = = il s
/ i FRM220-Data FRM220-Data
A A—
. - — . [ FRM220-Data FRM220 = . |
FRM220-DATA AT cRM220-E1 FRM220 -
/ Am— E1
< = 4o V35 FRM220-E1
=S - = LAN
1 S/
« Router
Router PDH

FRM220-Data can be inserted in any FRM220 chassis.

For local management, must use either CHO1M or CHO2M chassis.

IPEM FRM220-Data

Ordering Information

FRM220- I:":":":":‘ Optional card

DATA
DATA-S

Example: FRM220-DATA
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Fiber Modem - FRM220

RS485/422/232 Fiber modem 1
. o
FRM220-Serial z
FRM220-Serial-S o
=
é.
The FRM220-Serial/485 provides a fiber converter solution to Optical Interface Connector  1x9 (SC, ST, FC) or SFP LC
extend asynchronous RS-485 or RS-232 transmission distance Datarate  36.864Mbps
up to 2km over multimode fiber or up to 120km over single mode Line coding Scrambled NRZ
fiber. The converter is equipped with multiple interface circuits for Bit Error Rate Less than 10-10
connection to RS-232 or RS-485/422 (2 or 4 wire, full or half Fiber MM 62.2/1250m, 50/1250m. SM 9/1250m
duplex). The FRM220-Serial secures data transmission over EMI Distance MM 2k, SM 15/30/50/80/120km,
resistant fiber at speeds up to 460kbps for RS-232 or up to WDM 20/40/60/80km
1024kbps for RS-485/422. When the FRM220-Serial/485 card is Wavelength MM 1310nm, SM 1310, 1550nm,
placed in the FRM220 rack with SNMP management, in-band WDM 13107x/1550Rx(type AJ
management allows viewing the card and remote converter's 1550Tx/1310Rx(fype B)
status, type, version, fiber link status, data link status and Electrical Interface Connector & pins Terminal block
alarms. Both card and remote can be configured to enable or Data Signal RS485 2-wire
disable the port, reset the port and set the interface type. SeelE RS422 dowire
RS232 RTS/CTS 5-wire
RS232 3-wire
Baud Rate  RS422, RS485 up fo 1024kbps
RS232 up to 256kbps
Bit Error Rate Less than 1010
Standard EIA/TIA RS485, RS422, RS232
LEDs Power, FX Link, DI, DO, Test
Features Power Input Card 1 12VDC
e Extend asynchronous serial transmission from 2km to 120km over fiber Standalone : AC, DC options
e In-band network management via terminal, web or SNMP in
FRM220-CH20 chassis Power Consumption < 5W
e Software selectable data interface for R$232/ 422/ 485 Dimensions 155 x 88 x 23mm (D x W x H)
o Software selectable two wires (half duplex) or Weight 1209
four wires (full duplex) RS485 Temperature 0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
e Software selectable three or five wires R$232 Humidity 10~90% non-condensing
e Speeds up to 256kbps for R$232 (Async. mode) Certification CE, FCC, LVD, RoHS
e Speeds up to 1Mbps for RS485/ 422 MTBF 65,000 hrs (25°C)

In-band Managed RS485/422/232 Media Converter

RS485/422/232 RS485/422/232 HOST
o d = 4
HOST e e dd i e dd LT 7 ——— ’ Twisted pair
44444444444444444444 = s RS485
@/ FRM220-Serial FRM220-Serial ~ SCADA A |
% FRM220-RS485
NMS
RS485/422/232 RS485/422/232 ) FRM220-RS485
——— e i i RS-485 network on one twisted pair / 2-wire half duolex
HOST

-— Slot =3
d machine .
. . SCADA
FRM220-Serial FRM220-Serial M&&é&&éd \'d
‘I EEEEEEEEEND ‘I
1 2

3

Ordering Information
FRM220-Serial can be inserted in any FRM220 chassis. FRM220- DI:":":”:‘ Optional card

Serial
Example: FRM220-Serial-S
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FRM220

Fiber modem -

E1/T1 Fiber modem

FRM220-E1/T1R
FRM220-E1/T1R-S

The FRM220-E1/T1 is a fiber media transport for G.703
E1/T1 transmissions. The BNC model provides unbalanced 75
Ohm coaxial E1 connections while the RJ-45 model provides
switchable balanced 120 Ohm E1 or 100 Ohm T1 connections
over twisted pair wiring. When the FRM220-E1/T1 card is
placed in the FRM220 rack with in-band management, the card
status, type, version, fiber link status, E1 or T1 link status and
alarms for both local card and remote unit can all be displayed.
Configuration is also available to enable or disable the port,
reset the port, do far end fault setting, and initiate local or far
end loop-back tests. When set for E1 mode, the FRM220-E1/T1
also supports fractional (structured) E1 when connected to a
remote FRM220-Data, synchronous data communications
converter. In an E1 transmission network where end connection
requires synchronous data communication such as V.35 or
RS-530 (X.21, RS-449), these units eliminate the need for an
extra CSU/DSU.

Features

e In-band network Managed via Terminal, web or SNMP in
FRM220-CH20 chassis

e TI1/E1 RJ-45 (USOC RJ-48C) or E1 Coax (BNC) to Fiber converter

e Supports AMI or B8ZS/HDB3 line codes

e T1 supports unframed to FRM220-Data

e E1 supports unframed or fractional (N x 64k) to FRM220-Data

e User selectable E1 or T1 setting

e FElectrical and optical Loop back tests

In-band Managed PDH Fiber Modem

PDH
Local
Management

E1/T1 E1/T1
AT aw—y ew—

E1/T1

FRM220-DATA

/\/35

SR

FRM220- El/T/

a LAN

/:EJ ‘

PDH

Router

FRM220-E1/T1 can be inserted in any FRM220 chassis.
For local management, must use either CHO1M or CHO2M chassis.

/T1R

Vi

Optical Interface

Optical Interface

Standard

Indications

Power Input

Power Consumption
Dimensions

Weight
Temperature
Humidity
Certification

MTBF

Local

Management

Connector  1x9 (SC, ST, FC) or SFP LC
Distance MM 2km, SM 15/30/50/80/120km,
WDM 20/40/60/80km
Wavelength MM 1310nm, SM 1310, 1550nm,
WDM 1310Tx/1550Rx(type A),
1550Tx/1310Rx(type B)
Connector  RJ45 E1-120Q, T1-100 Q,
BNC E1-75 Q
Data rate E1: 2.048Mpbs, T1:1.544Mbps
Line Code E1 HDB3/AMI, T1: B8ZS/AMI
Cable type Cat.3 or higher Twisted-Pair cable

E1 ITU-T G.703, G.704, G.706, G.732, G.823

T1 ITU-T G.703, G.704, AT&T, TR-62411, ANSI T1.403
Power, FX-Link, E1/T1 SIG, Test, SYN, RD, TD, AlS
(E1/TIR) Power, FX-Link, E1 SIG, Test(E1B)

Card 1 12vDC

Standalone : AC, DC options

< 5W

155 x 88 x 23mm (D x W x H)

120g

0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
10~90% non-condensing

CE, FCC, LVD, RoHS

65,000 hrs (25°C)

PDH

@NMS FRM220 €471 /E1/T1 ﬁww

FRM220-
Data
SR

Router

FRM220-E1/T1 FRM220 E1/T1
FRM220-Eoel

e

e ELTL i 290 E1T1
FRM220-
FRM220-
= & /
E1/

Eoel
Vo4 LAN

Ordering Information

FR MZZO-DDDDD Optional card

E1/TIR
E1B
E1/T1R-S
E1B-S

Example: FRM220-E1/T1R
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The FRM220-Eoe1 is a Channel Service Unit for Unframed

ITU-T G.703 E1 that features a built-in Ethernet bridge. The CSU
has built-in Network Terminating Unit (NTU) and connects to
unframed E1 via twisted pairs and a shielded RJ-45 connector.
The FRM220-Eoe1 Ethernet Bridge uses HDLC encapsulation to
transport Ethernet packets across the WAN. The FRM220-Eoe1
is very easy to configure by DIP switch setting. When the
FRM220-Eoe1 card is placed in the FRM220 rack with SNMP
management, the management can configure and view the
converter card’s status, type, version , fiber link status and
alarms.

Features

Supports 10/100Base-TX Ethernet over Unframed E1
Automatic address learning, aging and deletion after 5 minutes
Auto padding of undersized packets to meet the minimum
Ethernet packet size requirement

Buffering modes can be selected according to the setting of
WAN and LAN line speeds

Forwarding and filtering rate at WAN speed with throughput
latency of 1 frame

Fully compatible with FRM220-CH20 chassis

SNMP management with FRM220-CH20 chassis

LED Alarm indication

V35 E1
(N*64 kbps)
ST «
D ’— PDH
Router
(HDLC)

www.ctcu.com

Fiber modem - FRM220

Ethernet over E1 fiber modem

FRM220-Eoel

Optical Interface Framing Unframed

Standards  ITU-T G.703/G.704/G.706 & G.732, G.823
Bit rate 2.048Mbpst 50ppm

Line code AMI/HDB3

Clock setting Internal OSC or recovery clock
Receive level - 43dB

Line impedance BNC 75 ohm, RJ45 120 ohm
Jitter Performance Complies with ITU-T G.823
Pulse Mask Complies with ITU-T G.703
Pulse amplitude Nominal 2.37V £ 10%
Connector BNC or RJ45 (model dependent)

Diagnostics Digital remote loopback

Electrical Interface Standard |IEEE 802.3u

Indications

Power Input

Datarate  100Base-FX, Full duplex
Connector SFP

Power, Signal loss ,Alarm,

LAN link /ACT, SD(100Base-FX)

Card : 12 VDC

Standalone : AC, DC option

Power Consumption < 5W

Dimensions

Weight
Temperature
Humidity
Certifications
MTBF

E1

DCi12 1160 x 88 x 24 (D x W x Hmm
AC/DC/AD : 201 x 135 x 35 (D x W x Hjmm
DC 12:280g ,AC/DC/AD : 580g

0~50°C (Operating) ,-20~70°C (Storage)
10 ~ 90% RH (non-condensing)

CE, FCC, RoHS

6,500 hrs (25°C)

FRM220-Eoe-1
’ Fiber A

FRM220-E1 Modem

o LAN

Ordering Information

FRM220-[ | 1T 1 I model Type

Eoe-1
Example: FRM220-Eoe-1

.
(o3
")
=
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D
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Fiber Converter- FRM220

Slide-in card & stand-alone

RS-485/232 Daisy Chain fiber converter

FRM220-Serial/FDC

The FRM220-Serial/FDC provides a dual fiber connection
converter solution to extend asynchronous RS-485 or RS-232
transmission distance up to 2km over multimode fiber or up to
120km over single mode fiber. The dual fiber inputs allow
connecting multiple devices in a cascade or "daisy chain" fashion as
well as creating ring architecture for fiber redundancy. The converter
is equipped with multiple interface circuits for connection to RS-232
or RS-485/422 (2 or 4 wire, full or half duplex). The
FRM220-Serial/FDC secures data transmission over EMI resistant
fiber at speeds up to 256kbps for RS-232 or up to 1024kbps for
RS-485/422. When the FRM220-Serial/FDC card is placed in the
FRM220 rack with SNMP management, in-band management
allows viewing the card and remote converter's status, type,
version, fiber link status, data link status and alarms. Both card and
remote can be configured to enable or disable the port and set the
interface type.

Features

e Extend asynchronous serial transmission from 2km to 120km
over fiber

e In-band management via terminal, GUI or SNMP in
FRM220-CH chassis

e Two fiber ports support daisy chain and ring architecture

e Multi-drop operation over fiber ring

o Software selectable data interface for RS232/ 422/ 485

o Software selectable two wires (half duplex) or four wires
(full duplex) RS485

o Software selectable three or five wires RS232

e Speeds up to 256kbps for RS232 (Async. mode)

e Speeds up to 1Mbps for RS485/422

Control Center

‘ RS485/232

Management PC

FRM220 Serial/FDC
(Slave Mode)

EL FRM220-Serial/[FDC

RS485/232 (Master Mode)

RS485/232

FRM220-Serial/FDC

(Slave Mode) [l = ,vh

RS485/232

PLC

Optical Interface

Electrical Interface

Standard

LEDs

Power

Power Consumption
Dimensions

Weight

Temperature
Humidity
Certification

RS485/232

Connector:  1x9 (SC, ST, FC)

Data rate : 31.104Mbps

Line coding : Scrambled NRZ

Bit Error Rate :Less than 10™*

Cable type: MM 62.2/1250m, 5/125xm.
SM 9/125xm

Distance : MM 2km, SM 15/30/50/80/120km,
WDM 20/40/60/80km

Wavelength :  1310nm, 1550nm

Connector : 6 pins Terminal block

Data : Signal Formats
RS485/422 2-wire , 4-wire
RS232 RTS/CTS 5-wire, 3-wire
RS423 RTS/CTS 5-wire, 3-wire
TTL 3-were

Baud Rate : RS422, RS485 up to 1024kbps
RS232 up to 256kbps
TTL up to 1024kbps

EIA/TIA RS485, RS422, RS232

Power, FX-Link1, FX-Link2, Test, Master, Ring TD, RD

<5W

FRM301/FIB1: 123 x 86 x 20mm

FIB1: 138 x 86 x 40mm (D x W x H)

0~50°C (Operating) ,0~70°C (Storage)

10~90% non-condensing

CE, FCC, LVD, RoHS

65,000 h (25°C)

Slave Mode)

, FRM220-Serial/[FDC

[ =0 FRM220-Serial/[FDC

FRM220-Serial/[FDC
(Slave Mode)

RS485/232

(Slave Mode)
RS485/232

Ordering Information

FRM220- I:":“:”:":‘ Model type

Serial/FDC

Example: FRM220-Serial/FDC
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E1 Inverse Multiplexer - FRM220A

El Inverse Multiplexer -
(o3
FRM220A-E1/ET100T ,.,
=
wn
1)
=k
M
v
The FRM220-E1/ET100 is a slide-in card E1 inverse - Framing CCS+CRC
multiplexer capable of bundling 1x E1 lines for cost-effective Standard  ITU-T G.703/G.704/G.706 & G.732, G.823
connection of 10/100BaseTX or 100Base-FX LANs over multiple Bit rate 2.048Mbpst 50ppm
E1 transports. The FRM220-E1/ET100 inverse multiplexer line code  HDB3
transmits up to a 1.984Mbps Ethernet bridge channel (GFP-F Clock setting Internal OSC or recovery clock
encapsulated) over E1 links. The FRM220-E1/ET 100 bridges the Reesive laval _43dB

gap between E1 and E3, allowing bridges to operate at faster Line impedance 75 ohm (BNC) / 120 ohm (RJ45)
rates. It also provides high speed access to SDH/SONET
backbones where the only access services available are E1
lines. The FRM220-E1/ET100 supports an E1 attenuation of up
to 43 dB on twisted pair or coax cable. This provides an approxi-
mate operating range up to 2km (using 22AWG). The FRM220-
E1/ET100 fully meets E1 specifications including ITU-T G.703
and G.823. The FRM220-E1/ET100 features diagnostic capabili-
ties for performing remote loopback. The operator at either end
of the line may test both the FRM220-E1/ET100 and the line in
the digital loopback mode. The Ethernet copper interface
supports auto-negotiation and auto MDI/MDIX, allowing
plug-and-play Ethernet connection without any additional
configuration.

Jitter Performance Complies with ITU-T G.823
Pulse Mask Complies with ITU-T G.703
Pulse amplitude  Nominal 2.37V £ 10%
Delay Variance  220ms

Connector RJ45, BNC

Diagnostics Digital remote loopback
Standard IEEE 802.3, 802.3u

Datarate  10/100Base-TX, Half/Full duplex

Connector RJ45 10/100Base-TX
Indications Power, ALM,E1 signal loss ,

E1 Alarm (AIS » LOF » RAI, LOMF),

LAN link /ACT, 10/100M , SD(100Base-FX)
Power Input AC adapter : 100~240VAC to 12VDC

AC 100 ~ 240V, DC -18 ~ 75V
Power Consumption < 12W

Features
e Connects one Fast Ethernet over E1 links (1.984Mbps)
e Built-in GFP bridge operates at WAN rate

o Dimensions DCI12 1160 x 88 x 24mm (D x W x H)
* Auto-Negofiation , , AC/DC48/AD : 201 x 135 x 35mm (D x W x H)
o Maximum 220ms delay variance between E1 link Weight DC 12 : 280g, AC/DCA8/AD : 580g
* Unbalanced 'E]/BN.C or balanced E1/RJ45 i Temperature 0~ 50°C (Operating), -10 ~ 70°C (Storage)
e Fully compatible with F.RMZQOA-CHQO chassis ' O 10 ~ 90% RH (non-condensing)
o SNMP mon'cgfamejn’r with FRM220A-CH20 chassis Cerfifications CE, FCC, RoHS
e LED Alarm indication MTBF 6,500 hrs (25°C)
Managed E1 Inverse Multiplexer
Delivering point-to-point Fast Ethernet
service across E1 circuits
y 4
IP Network
FRM220A / ’
E1
C S NEEEEEoCEDECoRCoo #/Backbone /4
% FRM220A-E1/ET100 o ’
NMS
E1 E1
A c E1/ET100
E1/ET100 [ y 4
- ‘ v
= [}
10/100TX g N
B 10/100TX
E1/ET100
LAN
s i LAN _ _
= LAN Ordering Information
FRM220A- Optional card
FRM220-E1/ET100 can be inserted in any FRM220 chassis. 0 Dl:":”:"j prional car
For local management, must use either CHO1M or CHO2M chassis. E1/ET100T

Example: FRM220-E1/ET100T
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E1 Inverse Multiplexer - FRM220A

5E1 Inverse Multiplexer

FRM220A-5E1/ET100

The FRM220-5E1/ET100 is a slide-in card E1 inverse
multiplexer capable of bundling up to 5 E1 lines for cost-effective
connection of 10/100BaseTX or 100Base-FX LANs over multiple
E1 transports. The FRM220-5E1/ET100 inverse multiplexer
transmits up to a 9.92Mbps Ethernet bridge channel (GFP-F
encapsulated) over 5 E1 links. The FRM220-5E/ET100 bridges
the gap between E1 and E3, allowing bridges to operate at faster
rates. It also provides high speed access to SDH/SONET
backbones where the only access services available are E1
lines. The FRM220-5E1/ET100 supports an E1 attenuation of up
to 43 dB on twisted pair or coax cable. This provides an approxi-
mate operating range up to 2km (using 22AWG). The FRM220-
5E1/ET100 fully meets E1 specifications including ITU-T G.703
and G.823. The FRM220-5E1/ET100 features diagnostic
capabilities for performing remote loopback. The operator at
either end of the line may test both the FRM220-5E1/ET100 and
the line in the digital loopback mode. The Ethernet copper
interface supports auto-negotiation and auto MDI/MDIX, allowing
plug-and-play Ethernet connection without any additional
configuration.

Features

e Connects one Fast Ethernet over 5E1 links (1.984Mbps to 9.92Mbps)
e Built-in GFP bridge operates at WAN rate

e Auto-Negotiation

e Maximum 220ms delay variance between E1 link

e Unbalanced E1/BNC or balanced E1/RJ45

e Fully compatible with FRM220A-CH20 chassis

o SNMP management with FRM220A-CH20 chassis

e LED Alarm indication

Managed 5E1 Inverse Multiplexer

«
IP Network

Interface

Indications

Power Input

Power Consumption

Dimensions

Weight
Temperature
Humidity
Certifications
MTBF

Framing CCS+CRC

Standard ITU-T G.703/G.704/G.706 & G.732, G.823
Bit rate 2.048Mbps+ 50ppm (up to 5E1)

Line code HDB3

Clock setting Internal OSC or recovery clock

-43dB

75 ohm (BNC) / 120 ohm (RJ45)
Jitter Performance Complies with ITU-T G.823
Complies with ITU-T G.703
Nominal 2.37V + 10%
Delay Variance = 220ms

RJ45, BNC

Digital remote loopback

IEEE 802.3, 802.3u
10/100Base-TX, Half/Full duplex
100Base-FX

RJ45 10/100Base-TX

SFP-LC 100Base-FX

Receive level
Line impedance

Pulse Mask

Pulse amplitude

Connector
Diagnostics
Standard
Data rate

Connector

Power, ALM,E1 signal loss ,

E1 Alarm (AIS - LOF > RAIl, LOMF),

LAN link /ACT, 10/100M , SD(100Base-FX)
AC adapter : 100~240VAC to 12VDC

AC 100 ~ 240V, DC -18 ~ 75V

< 12w

DC12 1160 x 88 x 24 (D x W x Hymm
AC/DC48/AD : 201 x 135 x 35 (D x W x H)mm
DC 12:280g , AC/DC48/AD :580g

0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
10 ~ 90% RH (non-condensing)

CE, FCC, RoHS

7,500 hrs (25°C)

FRM220A % /
5E1
E T #/Backbone__/
% FRM220A-5E1/ET100 =14
NMS
5E1 5E1
ARy 5E1/ET100
5E1/ET100 SE1
= wamy —=
10/100TX e ———
_ 10/100TX
™ 5E1/ET100
—— = LAN | |
= LAN Ordering Information

FRM 220A-|:”:“:||:“:| Optional card

5E1/ET100T
5E1/ET100S

Example: FRM220-5E1/ET100T



The FRM220-8E1/ET100 is a slide-in card E1 inverse
multiplexer capable of bundling up to 8 E1 lines for cost-effective
connection of 10/100BaseTX or 100Base-FX LANs over multiple
E1 transports. The FRM220-8E1/ET100 inverse multiplexer
transmits up to a 15.87Mbps Ethernet bridge channel (GFP-F
encapsulated) over 8 E1 links. The FRM220-8E1/ET100 bridges
the gap between E1 and E3, allowing bridges to operate at faster
rates. It also provides high speed access to SDH/SONET
backbones where the only access services available are E1
lines. The FRM220-8E1/ET100 supports an E1 attenuation of up
to 43 dB on twisted pair or coax cable. This provides an approxi-
mate operating range up to 2km (using 22AWG). The FRM220-
8E1/ET100 fully meets E1 specifications including ITU-T G.703
and G.823. The FRM220-8E1/ET100 features diagnostic
capabilities for performing remote loopback. The operator at
either end of the line may test both the FRM220-8E1/ET100 and
the line in the digital loopback mode. The Ethernet copper
interface supports auto-negotiation and auto MDI/MDIX, allowing
plug-and-play Ethernet connection without any additional
configuration.

Features

e Connects one Fast Ethernet over 8E1 links
(1.984Mbps to 15.87Mbps)

e Built-in HDLC bridge operates at WAN rate

e Auto-Negotiation

e Maximum 220ms delay variance between E1 link

e Unbalanced E1/BNC or balanced E1/RJ45

e Fully compatible with FRM220A-CH20 chassis

o SNMP management with FRM220A-CH20 chassis

e LED Alarm indication

8E1 Inverse Multiplexer

Interface

E1 Inverse Multiplexer - FRM220A

h]
(on
- -~
FRM220A-8E1/ET100 =
n
D
=4
M
(72}
Framing CCS+CRC
Standard ITU-T G.703/G.704/G.706 & G.732, G.823
Bit rate 2.048Mbpst 50ppm (up to 8E1)
Line code HDB3

Indications

Power Input

Power Consumption

Dimensions

Weight
Temperature
Humidity
Certifications
MTBF

Managed 8E1 Inverse Multiplexer

a«
IP Network

Clock setting Internal OSC or recovery clock
Receive level-43dB

Line impedance 75 ohm (BNC) / 120 ohm (RJ45)
Jitter Performance Complies with ITU-T G.823
Complies with ITU-T G.703
Nominal 2.37V + 10%
Delay Variance  220ms

BNC / RJ45

Digital remote loopback

IEEE 802.3, 802.3u
10/100Base-TX, Half/Full duplex
RJ45 10/100Base-TX

SFP-LC 100Base-FX

Power, ALM,E1 signal loss ,

E1 Alarm(AIS - LOF » RAIl, LOMF),

LAN link /ACT, 10/100M , SD(100Base-FX)

AC adapter : 100~240VAC to 12VDC

AC 100 ~ 240V, DC -18 ~ 75V

<12W

DC12 : 160 x 88 x 24mm (D x W x H)
AC/DC48/AD : 201 x 135 x 35mm (D x W x H)
DC 12 : 280g, AC/DC48/AD : 580g

0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
10 ~ 90% RH (non-condensing)

CE, FCC, RoHS

65,000 hrs (25°C)

Pulse Mask

Pulse amplitude

Connector
Diagnostics
Standard
Data rate
Connector

FRM220A o 7
8E1
.  BGOOOOOE O D EEGE #/Backbone._ /
% FRM220A-8E1/ET100 dcy
NMS
8E1 8E1
A - 8E1/ET100
8E1/ET100
— y- - 4
10/100TX — =
AN 8E1/ET100 10ARRIES
LAN Ordering Information
7 LAN ad FRM220A- DDDDDOptional card
a4 8E1/ET100T
8E1/ET100S

Example: FRM220A-8E1/ET100T
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E1 Inverse Multiplexer - FRM220A

16E1 Inverse Multiplexer

FRM220A-16E1/ET100

The FRM220-16E1/ET100 is a slide-in card E1 inverse Interface Framing CCS+CRC

multiplexer capable of bundling up to 16 E1 lines for Standard  [TU-T G.703/G.704/G.706 & G.732, G.823
cost-effective connection of 10/100BaseTX or 100Base-FX
LANs over multiple E1 transports. The FRM220-16E1/ET100
inverse multiplexer transmits up to a 31.74Mbps Ethernet bridge
channel (GFP-F encapsulated) over 16 E1 links. The FRM220-
16E1/ET100 bridges the gap between E1 and E3, allowing
bridges to operate at faster rates. It also provides high speed
access to SDH/SONET backbones where the only access
services available are E1 lines. The FRM220-16E1/ET100
supports an E1 attenuation of up to 43 dB on twisted pair or coax
cable. This provides an approximate operating range up to 2km
(using 22AWG). The FRM220-16E1/ET100 fully meets E1
specifications including ITU-T G.703 and G.823. The FRM220-
16E1/ET100 features diagnostic capabilities for performing
remote loopback. The operator at either end of the line may test
both the FRM220-16E1/ET100 and the line in the digital
loopback mode. The Ethernet copper interface supports
auto-negotiation and auto MDI/MDIX, allowing plug-and-play
Ethernet connection without any additional
configuration.configuration.

Bit rate 2.048Mbps+ 50ppm (up to 16E1)
Line code HDB3
Clock setting Internal OSC or recovery clock
Receive level -43dB
Line impedance 75 ohm (BNC) / 120 ohm (RJ45)
Jitter Performance Complies with ITU-T G.823
Pulse Mask Complies with ITU-T G.703
Pulse amplitude Nominal 2.37V + 10%
Delay Variance = 220ms
Connector RJ45, BNC
Diagnostics Digital remote loopback
Standard |IEEE 802.3, 802.3u
Data rate 10/100Base-TX, Half/Full duplex
100Base-FX
Connector RJ45 10/100Base-TX
SFP-LC 100Base-FX
Indications Power, ALM,EL1 signal loss ,
E1 Alarm (AIS > LOF » RAI, LOMF),
LAN link /ACT, 10/100M , SD(100Base-FX)

Power Input AC adapter : 100~240VAC to 12VDC
AC 100 ~ 240V, DC -18 ~ 75V
Features Power Consumption < 12W
e Connects one Fast Ethernet over 16E1 links Dimensions DC12 1160 x 88 x 24 (D x W x Hymm
(1.984Mbps to 31.74Mbps) AC/DC48/AD : 201 x 135 x 35 (D x W x Hymm

e Built-in HDLC bridge operates at WAN rate Weight DC 12:280g , AC/DC48/AD :580g
e Auto-Negotiation Temperature 0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
e Maximum 220ms delay variance between E1 link Humidity 10 ~ 90% RH (non-condensing)
e Unbalanced E1/BNC or balanced E1/RJ45 Certifications CE, FCC, RoHS
e Fully compatible with FRM220A-CH20 chassis MTBF 65,000 hrs (25°C)

o SNMP management with FRM220A-CH20 chassis
e LED Alarm indication

Managed 16E1 Inverse Multiplexer

«
IP Network

FRM220A % 7
16E1
E e ll——. /Backbone____/
<$ FRM220A-16E1/ET100 “—
NMS
16E1 16E1
a—— ] 16E1/ET100
16E1/ET100 (— a——
— - ro- 4 [ =
10/100TX > T
U 16E1/ET100, 10/100TX ) _
LAN Ordering Information
= Wi ad FRMZZOA-I:”:":“:":‘OptionaIcard
S 16E1/ET100T
16E1/ET100S

Example: FRM220A-16E1/ET100T
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E1 CSU/DSU Access - FRM220A

Data to fractional E1 -
(on
- -
FRM220A-E1/Data =
n
)
=
D
wn
The FRM220-E1/DATA slide in card DSU/CSU is a digital E1 Interface Framing TemeslUnfiemed
access unit for Unframed or Fractional E1 services. The SenekE ITU-T G.703/G.704/G.706 &
FRM220-E1/DATA data channel supports user-selectable G.732. G.823
transmission rates via randomly selected E1 timeslots, which B st 2.048Mbps+ 50ppm
provides integral multiples of 64kbps or 56kbps, up to a line code  HDB3

maximum 2.048Mbps (unframed), for a line attenuation of up to
43 dB on twisted pair or coax cable. This provides an approxi-

Clock setting Internal OSC or recovery clock
Receive level -43dB

mate operating range up to 2km (using 22AWG). The FRM220- Line impedance 75 ohm (BNC) / 120 ohm (RJ45)
E1/DATA front panel provides status LEDs for monitoring the Jitter Performance Complies with ITU-T G.823
CSU and DSU conditions for initiating local and remote loopback Pulse Mask  Complies with ITU-T G.703

with integral BERT. The FRM220-E1/DATA features a Data cable
adapter for connection to industry standard routers. When the
FRM220-E1/DATA card is Paced in the FRM220 rack with SNMP
management, in-band management allows viewing the card and
remote converter’'s status, type, version, link status, data link
status and alarms. Both card and remote can be configured to
enable or disable the port, reset the port, set the data rate,
modify the clock mode and initiate local or far end loop back test.

Pulse amplitude Nominal 2.37V + 10%
Delay Variance 8ms
Connector BNC / RJ45
Diagnostics  Digital remote loopback
Ethernet Interface Standard ITU-T
Data rate Nx56 / Nxé4
Connector HDB26F w/ adapter cable for Data

LEDs Power, TD, RD, RTS, DCD, TX Clock loss, Signal loss,
Sync loss, Alarm, test error
Power AC adapter : 100~240VAC to 12VDC
Features AC 100 ~ 240V, DC -18 ~ 75V
e Supports Fractional E1 and Unframed E1 services with Power Consumption < 12W
V.35/X21/RS530 adapter cable Dimensions DC12 : 160 x 88 x 24mm (D x W x H)
e |/O connectors all located on front panel AC/DC48/AD : 201 x 135 x 35mm (D x W x H)
e Multiple clock source selection and remote loopback Weight DC 12:280g, AC/DC48/AD : 580g
( Internal or External: E1 recovery, DTE or DCE ) Temperature 0 ~ 50°C (Operating), -10 ~ 70 °C (Storage)
e Built-in BERT with V.54 diagnostic capabilities for performing local Humidity 10 ~ 90% RH (non-condensing)
e Unbalanced E1/BNC or balanced E1/RJ45 Certifications CE, FCC, RoHS
e Fully compatible with FRM220A-CH20 chassis MTBF 65,000 hrs (25°C)

o SNMP management with FRM220A-CH20 chassis
e LED Alarm indication

Managed E1 Access Unit

Vas V35

(N*64 kbps) FRM220A (N*64 kbps)
— ) A S

= BEEENIGCO00000000000000000 E1 Network —
Router .................... : h ROUter
//' LAN
iMux20-E1
V35 —— a—— V35
(N*6akbps) 7 , ¢ o cohewenc Fmma (N4 kbps)
SN /AN

FRM220A-E1/V35 can be inserted in any FRM220A chassis.
For local management, must use either CHO1M or CHO2M chassis.

Ordering Information

FRM220A- l:":“:":”:‘ Optional card

El/Data-R
El/Data-B
Example: FRM220-E1/Data-R
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Gigabit Ethernet Converter - OFC

Managed Gigabit Ethernet Converter

OFC-1000E(S)

The OFC-1000E(s) is a copper to fiber Gigabit Ethernet

Optical Interface Connector  1x9 (SC) or SFP LC

solution designed to make conversion between 10/100/1000 Datarate  1000Mbps

Duplex mode Full duplex
Base-TX and 1000Base-SX/LX with SC or SFP LC connector. Fiber MM 50/125um, 62.5/125um.
This converter also supports features such as ingress/ egress SM9/125um

Distance MM 550m, 2km, SM 15/30/50/80/120km
bandwidth control, auto or forced mode setting for copper WDM 20/40/60km
Ethernet as well as auto laser shutdown. Wavelength MM 1310nm, SM 1310,1550nm

WDM 1310Tx/1550Rx (type A)
1550Tx/1310Rx (type B)
Electrical Interface Connector  RJ45

Data rate 10Mbps, 100Mbps, 1000Mbps

Duplex mode Half / Full duplex

Cable 10Base-T  Cat.3, 4, 5, UTP
100Base-TX Cat.5, 5e or higher
1000Base-T Cat.5, 5e or higher

Standard |IEEE 802.3, |IEEE 802.3u, [EEE802.3ab, IEEE802.3z
Indications LED (Power, FX-Link, FX Duplex, TX-SPD,
Features TX-Duplex, TX-Link)
e 10/100/1000Base-T to 1000Base-SX/LX SFP Power Input Card 1 12vDC
e Auto-negotiation or forced mode Standalone : AC, DC options
e Auto MDI/MDIX
e Forward 1632 bytes (max.) packets Power Consumption < 5W
e Support Bandwidth Control (70k ~ 250Mbps) Dimension 201 x 135 x 35mm (D x W x H)
e Supports Flow control (Pause) Weight 5809
e Support Link fault pass through (LFP) function Temperature 0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
e Supports remote CPE power fail detect (dying gasp) Humidity 10 ~ 90% non-condensing
e Auto Laser Shutdown (ALS) Certification CE, FCC, LVD, RoHS
e Online local f/w upgrade MTBF 75,000 hrs (25°C)
e Managed GbE Media Converter
Ethernet
=i

FRM220

/ - \
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ Ethernet
.................... ' ' Lo
FRM220-1000E(S)-1 Local ( ‘ Management

Management
NMS
Local @7 A

’ ’ Management OFC-1000E(S) OFC-1000E(S)
) ;i LAN
( OFC-1000E(S) 7

o LAN

Ordering Information

OFC-[_ [ 111" Tmodel Type

1000E

1000ES
Example: OFC-1000E
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Fast Ethernet Converter - OFC

Fast Ethernet In-band Media Converter [y
. (on
OFC-10/100i =
(%]
D
-~
é.
The OFC-10/100i is a 10/100Base Ethernet to 100Base-FX Optical Interface Connector  1x9 (SC, ST, FC)
stand-alone AC/DC power built-in fiber converter designed for Data rate 100Mbps
remote applications. With advanced features like bandwidth Duplex mode Full duplex
control, this media converter is targeted for customer premises Hsy MM 62.2/1250m, 50/125um.
equipment in metro LAN, campus, enterprise and FTTx applica- SM 9/125um
tions. By offering in-band management, this converter can be Blisienes MM 2km,
completely controlled and monitored from a centrally located SM 15/30/50/80/120km
managed FRM220 rack, controlling all converter settings includ- WDM 20/40/60/80km
ing band-width control, duplex, and speed configuration. This Wavelength  310nm, 1550nm
media converter is completely transparent to Layer 2 and Layer At eres | Conmesier  RIG
3 protocols including IEEE 802.1q, VLAN tag, Q in Q, STP, IPX, Dele e 10Mbps, 100Mpbs
IP, etc. Duplex mode Half / Full duplex
Eeatures Cable 10Base-T Cat.3, 4, 5, UTP,
e 10/100Base-TX to 100Base-FX 100Base-TX Cat.5, 5e or higher
e Auto-Negotiation or forced mode Distance 100 meters
o Auto MDI/MDIX Standard IEEE 802.3, IEEE 802.3u
e Local configuration via DB9 RS-232 port Indications LED (Power, FEF, FX-Link, TX-SPD, TX-Duplex, TX-Link)
e Forward 2046 bytes (Max.) packets in switch mode Power Input AC 100 =240V, DCI8 =72V
e Forward 9K jumbo packets in converter mode Power Consumption < 4W
e Supports Q in Q double tagged frame transparent Dimensions 201 x 135 x 35mm (D x W x H)
e Supports IEEE 802.1g Tag VLAN pass thru Weight 5809
e Supports local / remote In-band management Temperature 0~ 50°C (Operating), -10 ~ 70°C (Storage)
(Monitor and Configure) by the SNMP manager. Humidity 10 ~ 95% non-condensing
e Bandwidth control (Nx32K or Nx512Kbps) Semiiieeien €5 IR, el
MTBF 65,000 hrs (25°C)

e Support flow control (Pause)

e Supports remote CPE power fail detect (dying gasp)
e Supports Far End Fault

e Supports Link Fault Pass through (LFP)

e Supports Loop Back Test

Non-managed Fast Ethernet Media Converter

==
< /Backbone.. ¢
-y Local
/ Management
FRM220

44444444444444444444 N
@4 uuuuuuuuuuuuuuuuuuuu - N |

FRM220-10/100i ’
NMS ‘ . /Backbone, #——— ’7 ’

’ ’ , OFC-10/100i / OFC-10/100i

4 LAN
OFC-10/100i
Local
Management
4 LAN g

Ordering Information

OFC- DDDDD Model type

10/100i
Example: OFC-10/100i
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Fast Ethernet Converter - OFC

Fast Ethernet Non-managed Converter

OFC-10/100

The OFC-10/100 is Fast Ethernet 10/100Base-TX to
100Base-FX non-managed stand-alone fiber media converters,
which give you the options to choose from the most popular fiber
cabling connectors, ST, SC or FC. Both multi-mode and single
mode converter models are available as well as BiDi which
allows bi-directional transmissions using only a single fiber
cable. When auto-negotiation is selected, these units will
automatically tailor themselves to convert both half-duplex and
full-duplex signals, according to IEEE802.3u standards. LED
indicators signal the power status of the converter, UTP port
speed, Link, and duplex status, FX port Link and duplex status.

Features

e 10/100Base-TX to 100Base-FX

e Auto-Negotiation or forced mode

e Auto MDI/MDIX

e Forward 2046 bytes (Max.) packets in switch mode
e Forward 9K jumbo packets in converter mode

e Supports Q in Q double tagged frame transparent
e Supports IEEE 802.1g Tag VLAN pass thru

e Support flow control (Pause)

e Supports Far End Fault

e Supports Link Fault Pass through (LFP)

=
< f/Backbone. /¢
=7
FRM220
&/qum deladddddddadddd )
FRM220-10/100
/ OFC-10/100

S

NMS

LAN

-

Optical Interface Connector  1x9 (SC, ST, FC) or SFP LC

Data rate 100Mbps

Duplex mode Full duplex

Fiber MM 50/125um, 62.5/125um.
SM 9/125pm

Distance MM 2km, SM 15/30/50/80/120km,
WDM 20/40/60/80km

Wavelength MM 1310nm, SM 1310,1550nm
WDM 1310Tx/1550Rx (type A)
1550Tx/1310Rx (type B)
Connector  RJ45
10Mbps, 100Mbps
Duplex mode Half / Full duplex
Cable 10Base-T Cat.3, 4, 5, UTP,
100Base-TX Cat.5, 5e or higher
Standard IEEE 802.3, IEEE 802.3u
Indications LED (Power, FEF, FX-Link, TX-SPD, TX-Duplex, TX-Link)
Power Input Card :12VvDC
Standalone : AC, DC options

Electrical Interface
Datarate

Power Consumption < 4W

Dimension 201 x 135 x 35mm (D x W x H)

Weight 580g

Temperature 0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
Humidity 10 ~ 90% non-condensing

Certification 201 x 135 x 35

MTBF 65,000 hrs (25°C)

Non-managed Fast Ethernet Media Converter

&= %

<. f/Backbone. ¢/

OFC-10/100 / OFC-10/100

V4 LAN

Ordering Information

OFC- E":":":”:l Model Type

10/100
Example: OFC-10/100
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Summary Table - Standalone

FRM220 Standalone Media Converter Summary Table
Power Management
) Tl
FRM220 AC | DC | AD |Adapter | None | Chassis | Standalone | Console o
D
-~
10/100 v v v v \ wn
' D
10/100i v v v v v v =,
10/100iS \ \ \ \% \2 \
Fast Ethernet - g
10/100i5-2 v v v v v
10/100A \' \' \' \% \' \%
10/100AS-2 \' \' Vv \% \' \%
1000EAS v v v v v v
1000EAS-1 v v v v \ v
1000EA-1 v v v v \ v
1000EAS-2F v v v v \ v
Gigabit 1000EDS \ \ \Y \ \Y
Ethemet 1000E5-1 v v v v v
1000ES-2F v v v v v
1000E-1 v v v v v
1000E-2F v v v v v
V oice FXO/FXS v v v v \
155MS v v v v v
R epeater
155MS-S v v v v v
E1/TIR Vv \" \' \% Vv \%
E1/T1R-S Vv Vv \ \% \ \%
E1/T1
E1B \ \ \ \ \ \4
E1B-S \"2 \"2 Vv \% \ \4
Data \Y \Y \ \% \ A
Data
Data-S \ \ \ \ \ \
) Serial \% \% \% \4 \4
Serial
Serial-S A\ \Y \Y v \4
2.7G-2S \ \% \% \% v
2.7G-3S \ \% \% \4 v
3R Transponder 10G-SS v v v \Y \4
10G-XX \ \ \ \ A4
10G-SX Y \ \ \ \4
FOM FOMO4 v v v v
E1/ET100T Vv Vv Vv \Y \4
5E1/ET100T \"2 \"2 Vv \% v
5E1/ET100S Vv Vv v \Y \%
ElInverse 8E1/ET100T v v v v v
Multiplexer
8E1/ET100S \"2 \"2 Vv \% v
16E1/ET100T \"2 Vv Vv v
16E1/ET1008 v \ \ \
. E1/V35-R \"2 \"2 v \% v
E1 Unit
E1/V35-B Vv Vv \' \% \4

FMC/ OFC Standalone Media Converter Summary Table

Power Management

FMC / OFC AC | DC AD Adapter| None Chassis Standaone Console

FMC | FMC FMC
10/100 orc | oFc OFC FMC OFC

10/100i OFC | OFC | OFC FMC FMC OFC OFC
10/100iS
10/100iS-2
10/100A OFC | OFC | OFC OFC OFC
10/100AS-2
1000EAS
1000EAS-1
1000EA-1
1000EAS-2F
Gigabit Ethernet |1000EDS
1000ES OFC | OFC | OFC FMC OFC
1000ES-2F
1000E OFC | OFC | OFC FMC OFC
1000E-2F

Fast Ethernet
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3U Managed Platform - FRM301

3U Managed 16-Slot Chassis

FRM301

The FRM301 is a 3U high 19" Rack, 16-slot modular media

Connectors
converter rack. It provides an economic solution in high density The front panel features an RS232 (DB9) connector, which will be used
fiber converter installations in enterprises or central offices. All to provide connectivity to a rear mounted expansion card in the
critical components, Power, fans, management module and future.
interface cards are hot swappable, allowing online field Physical Specifications
replacement. The hot-swappable power modules can be chosen Dimensions: 303mm x 438mm x 88mm (W x D x H)
from AC100-240V, DC18-36. or DC 36-72V. The chassis also has Weight: 5.2kg w/o P/S
a pair of alarm relays. A number of cards are available that Power Characteristics

AC : 100 ~ 240VAC

DC: 24VDC, 48VDC, 72VDC
Environmental Specifications

e 16-slot media converter chassis Operating 0°C ~ 50°C

Storage -10°C ~ 60°C

Relative humidity 5% ~ 90% non-condensing
Predicted MTBF : 65,000 hrs

Certification

FCC class A, VCClI class A, CE, RoHS

support different protocols including Ethernet and Data.

® Single or optional redundant power supplies
® Hot swappable power and cards modules
® 19” Requires only 3RU of rack space

® 19” rack-mountable

FRM301 front view
FRM301 Series Media Converter Cards
SNMP Module

Slot Location
Descriptive Drawing

Craft Port (DB9F RS-232 Async) 38,400, 8, N, 1
10/100Base-TX (SNMP over Ethernet)

FRM301 back view

Cooling Fans
Alarm Relay Contacts

Power Module 2

SNMP Control Card AC Type

Power Module 1

DC Type

IEC AC Mains Input
Terminal Strip for DC Models

Cooling Fans on Power Modules

wWww.ctcu.com
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3U Management Platform - FRM301

Power Redundancy

All the FRM301 chassis power supplies are hot swappable and modular, installing two into a
chassis provides redundancy should a single power supply fail. A fully loaded chassis can run
continuously with only one power module fitted into the chassis.

Cooling Fan

To further increase system reliability, the FRM301 chassis modules. Both fan modules can be
easily removed from the rear of the chassis, without interruption to the operation of the line
cards. A fully loaded chassis can run continuously with only one fan module fitted into the
chassis

Network Management

The FRM301 chassis provides an SNNP card which must be installed into the front of chassis.
The SNMP card allows a network administrator with the ability to configure and monitor the
status of the blades. Management can be achieved locally over RS232, or over the network
by Telnet, Web or SNMP, The management module can also monitor the status of a remote
blade.

Protocol Supported

The FRM301 chassis has been designed as a Multiserivce platform. This allows network adminis-
trators to deploy the chassis in a wide range of network. Technologies supported by the chas-
sis included Fast/Gigabit Ethernet, E1/T1, V35/X21/RS530, Serial RS485/422, Repeater.

Ordering Information

FRM301- I:":":":":‘ Chassis type

CH : 3U 19” 16 slot chassis

AC : 100 ~ 240V AC power card
DC24 :18 ~ 36V DC power card
DC48 :36 ~ 72V DC power card
SNMP : Network Management Card

Example: FRM301-CH

1
(o3
D
=
%)
()
=%
(0]
wn
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Gigabit Ethernet Converter - FRM301

10/100/1000Base-T to
1000Base-X SFP media coverter

FIB1-1000ES
FRM301-1000ES

The FRM301-1000ES and FIB1-1000ES are Gigabit Ethernet Optical Interface Connector 1x9 (SC) or SFP LC
10/100/1000Base-T to 1000Base-SX/LX SFP. They are Datarate  1000Mbps
managed (when installed in FRM301 with management) or Duplex mode Full duplex
non-managed stand-alone media converters, which give you Fiber MM 50/125um, 62.5/125um.
the options to choose from a wide range of industry standard SM 9/125um
SFP modules with LC connectors. SFPs in multi-mode and Distance MM 550m, 2km, SM 15/30/50/80/120km
single mode models are available as well as BiDi which allows WDM 20/40/60km
bi-directional transmissions using only a single fiber cable. wavelength MM 1310nm, SM 1310,1550nm
When auto-negotiation is selected, these units will automatically WDM 1310Tx/1550Rx (type A)
tailor themselves to convert both half-duplex and full-duplex 1550Tx/1310Rx (type B)

signals, depending on your specific network needs. LED Electrical Interface  Connector RJ45
indicators signal the power status of the converter, UTP port Datarate  10Mbps, 100Mbps, 1000Mbps
speed, Link, and duplex status, FX port Link and duplex status. Duplex mode Half / Full duplex

Cable 10Base-T Cat.3, 4, 5, UTP
100Base-TX Cat.5, 5e or higher
1000Base-T Cat.5, 5e or higher

Standard |IEEE 802.3, IEEE 802.3u, IEEE802.3ab, IEEE802.3z
Indications LED (Power, FX-Link, TX-Link, TX-SPD, TX-Duplex, LLF)
Power Input Card 1 12VvDC

Standalone : AC, DC options

Power Consumption < 5W

Features ) )
Dimension 123 x 86 x 20mm (D x W x H)
e 10/100/1000Base-T to 1000Base-SX/LX SFP .
. . . . Weight FRM301: 290g, FIB1:340g
o Network management via terminal, or SNMP in FRM301 chassis .
_ Temperature 0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
e Auto-negotiation or forced mode L .
Humidity 10 ~ 90% non-condensing
e Auto MDI/MDIX o
Certification CE, FCC, LVD, RoHS
e Forward 1632 bytes (Max.) packets
MTBF 65,000 hrs (25°C)

e Supports Flow control (Pause)
e Support Link Fault Pass through (LFP) function
e Auto Laser Shutdown (ALS)

=
<. /Backbone. /¢

NMS == Gigabit Ethernet Media Converter

I® FRM301 /
: ““““““““““““““““ =y FIB1-1000ES FIB1-1000ES

uuuuuuuuuuuuuuuu . /Backbone. , ’
FRM301-1000ES Giga a (=EE

7 Ethernet .
e Giga Ethernet

& ’ o LAN

Giga
Ethernet FIB1-1000ES
Vo LAN

Ordering Information

FRM301- [ 1]
FIBL- [ 11T 1T Tvodet type

1000ES
Example: FRM301-1000ES
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The FRM301-1000TS and 1000TG are transparent Gigabit
Ethernet 1000Base-T to 1000Base-SX/LX SFP or GBIC. They
are managed (when installed in FRM301 with management) or
non-managed stand-alone media converters, which give you

Fiber MM 50/125um, 62.5/125pum.
the options to choose from a wide range of industry standard SM 9/125um
SFP modules with LC connectors. SFPs in multi-mode and Bisenes MM 550m, 2km, SM 15/30/50/80/120km

single mode models are available as well as BiDi which allows
bi-directional transmissions using only a single fiber cable.
Because they are completely transparent to Ethernet packets,
they are able to support any size frames, including undersized
or jumbo packets (9K bytes). LED indicators signal the power
status of the converter, UTP port speed, Link, and duplex
status, FX port Link and duplex status.

Features
e 1000Base-T to 1000Base-SX/LX

o G
\;\'.r?![!-?

Gigabit Ethernet Converter - FRM301

FIB2-1000TG
FRM301-1000TS, 1000TG

Optical Interface

Electrical Interface

- 1000Base-T to 1000Base-X SFP 1
N . media converter -
W ~ FIB1-1000TS, 1000TG &
= 5

SFP-LC, GBIC-SC
1000Mbps
Duplex mode Full duplex

Connector
Data rate

WDM 20/40/60km
Wavelength MM 1310nm, SM 1310,1550nm
WDM 1310Tx/1550Rx (type A)
1550Tx/1310Rx (type B)
RJ45
10Mbps, 100Mbps, 1000Mbps
Duplex mode Half / Full duplex
Cable 10Base-T Cat.3, 4, 5, UTP
100Base-TX Cat.5, 5e or higher
1000Base-T Cat.5, 5e or higher

Connector
Data rate

e Network management via terminal or SNMP in FRM301 chassis Standard |IEEE 802.3ab, IEEE 802.3z

e Auto-negotiation or forced mode Indications LED (Power, FX Link, FX Duplex, TX SPD,
o Auto MDI/MDIX TX Link, TX Duplex)

e Forward 9k bytes (Max.) packets Power Input Card 1 12vDC

e Support Link Fault Pass through (LFP) function
e Auto Laser Shutdown (ALS)

Power Consumption

Standalone : AC, DC options

< 5W

Dimension FRM301/FIB1: 123 x 86 x 20mm (D x W x H)
= FIB2: 192 x 86 x 30mm (D x W x H)
B ﬁ\'«, Weight FRM301: 2909, FIB1:340g, FIB2: 550g
\\\\ Tem?éroture 0 ~ 50°C (Operating), —'1 0~ 70°C (Storage)
\}\\ s Humidity 10 ~ 90% non-condensing
‘-Q\‘ . Certification CE, FCC, RoHS
FIB2-1000TG O\ MTBF 65,000 hrs (25°C)

=

& /Backbone. —/
NMS

“ly

/

Gigabit Ethernet Media Converter

N/

FRM301

/ FIBI(2)-1000TS/G FIBI(2)-1000TS/G

FRM301-1000TS/G IB kb ’7 ,—
ackbone :
—_— i Giga [0 - [="5 ’
Ethernet
/ = Giga Ethernet
Giga [l LAN
Ethernet FIBI(2)-1000TS/G ”
4 LAN

Ordering Information

FRM301- [ ||
FIB1- DDDDD Model type

1000TS
1000TG
Example: FRM301-1000TS

FIB2- Dl:":”:“:l Model type

1000TG
Example: FRM301-1000TG
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Gigabit Fiber Repeater - FRM301

1000Base-SX to 1000Base-X
GBIC media converter

FIB1-1000MG
FRM301-1000MG

The FRM301-1000MG and FIB1-1000MG are transparent

Optical Interface Connector  1x9 (SC) or SFP LC
multi-mode fiber to GBIC fiber converters at speeds up to Dl feie 1000Mbps
1.25Gbps. They are managed (when installed in FRM301 with Duplex mode Full duplex
management) or non-managed stand-alone media converters, Fiber MM 50/125um, 62.5/125um.
which give you the options to choose from a wide range of SM 9/125um
industry standard GBIC modules with SC connectors. With one D - MM 550m, 2km, SM 15/30/50/80/120km
fixed multi-mode transceiver on board, these converters are WDM 20/40/60km
best deployed in multi-mode to single mode fiber applications. Wavelength MM 1310nm, SM 1310,1550nm
LED indicators signal the power status of the converter, UTP WDM 1310Tx/1550Rx (fype A)
port speed, Link, and duplex status, FX port Link and duplex 1550Tx/1310Rx (type B)
status.

Indications LED (Power, MM-Link, SM-Link)

Power Input Card :12vDC

Standalone : AC, DC options

Power Consumption < 5W

Dimension 123 x 86 x 20mm (D x W x H)
Features Weight FRM301: 290g, FIB1:340g
e Transparent fiber media converter / repeater Temperature 0~ 50°C (Operating), -10 ~ 70°C (Storage)
e Datarate to 1.25G Humidity 10 ~ 90% non-condensing
e Network management via terminal or SNMP in FRM301 chassis Certification CE, FCC, LVD, RoHS
e Extend transmission from 2km to 120km over fiber MTBF 65,000 hrs (25°C)
e Perform optical repeater function (Re-amplification & Reshaping)

MM to SM Fiber Repeater PDH
LAN
. AD

nnnnnnnnnnnnnnnn

NMS % ’ﬁ
FRM301 / )
L

nnnnnnnnnnnnnnnn

FRM301-1000MG

SM SM
= = FIB1-1000MG
FIB1-1000MG =
(=0} (="0"

Vil MM
ADM

’STM-4 _

/7" LAN )

Ordering Information

PDH FRM301- [ ][]
FIB1- DDDDD Model type

1000MG
Example: FRM301-1000MG

Www.ctcu.com




Gigabit Fiber Repeater - FRM301

e 5 1000Base-X to 1000Base-X 1
SR G :
SO ) 9‘!' SFP media converter -
: & - —
;; FIB1-1000DS z
: ; 1 %
i FRM301-1000DS 0
<& o
(72}
The FRM301-1000DS is a fiber to fiber optical media Optical Interface Connector SFP LC x 2
converter and repeater that allows data rates up to 2.5Gbps. Datarate  Upto2.5G
FRM301-1000DS supports 2R regeneration, which consists of Duplex modeFull duplex
re-amplification and reshaping. This converter is compatible Fser MM 50/125um, 62.5/125um.
with fiber interfaces such as 100Mbps Fast Ethernet, 155Mbps SM 9/125um

STM1, 4, 16, Fiber Channel 1, 2, and OC3, 12, 24, 48. The
FRM301-1000DS works as an FRM301 slide-in card, while the
FIB1-1000DS is a stand-alone fiber converter. When the Wavelength MM 1310nm, SM 1310,1550nm
FRM301-1000DS card is placed in the FRM301 rack with WDM 1310Tx/1550RX (type AJ
SNMP management, the management can view the converter 15507x/1310R (type B)
card's status, type and fiber link status.

Distance MM 550m, 2km, SM 15/30/50/80/120km
WDM 20/40/60km

Indications LED (Power, FX-Link1, FX-Link2)
Power Input Card 1 12vDC
Standalone : AC, DC options
(please refer to page xx for details)
Power Consumption < 5W

Features Dimension 123 x 86 x 20mm (D x W x H)
e Transparent fiber media converter / repeater Weight FRM301: 290g, FIB1:340g
e Datarate up to 2.5G Temperature 0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
e Network management via terminal or SNMP in FRM301 chassis Humidity 10 ~ 90% non-condensing
e Extend fransmission from 2km to 120km over fiber Certification CE, FCC, LVD, RoHS
e Perform optical repeater function (Re-amplification & Reshaping) MTBF 65,000 hrs (25°C)
Optical Line Repeater with SFP slot PDH
LAN
- ADM/’
NMS ’ STM-16

@ FRM301 EEE?/
<
/ nnnnnnnnnnnnnnnn

FRM301-1000DS
SM SM

FIB1-1000DS L FIB1-1000DS
a &
SM

SM
ADM
e o -
f ’ STM-16
7/ LAN / > 4
Ordering Information

FRM301- [ |1
FIB1- DDDDD Model type

1000DS
Example: FRM301-1000DS

PDH
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Fast Ethernet Converter - FRM301

10/100Base-TX to 100Base-FX
media converter

FIB1-10/100F, FIB2-10/100F
FRM301-10/100F

The FRM301-10/100F, FIB1-10/100F, FIB2-10/100F are Fast
Ethernet 10/100Base-TX to 100Base-FX manageable (when
installed in FRM301 with management) or stand-alone media

Optical Interface Connector  1x9 (SC, ST, FC) or SFP LC
Data rate 100Mbps
Duplex mode Full duplex

converters, which give you the options to choose from the most Fiber MM 50/125pm, 62.5/125um.
popular fiber cabling connectors, ST, SC, or FC. Both SM 9/125um

multi-mode and single mode converter models are available as Distance MM 2km, SM 15/30/50/80/120km,
well as BiDi which allows bi-directional transmissions using only WDM 20/40/60/80km

a single fiber cable. When auto-negotiation is selected, these Wavelength MM 1310nm, SM 1310,1550nm
units will automatically tailor themselves to convert both WDM 1310Tx/1550Rx (type A)
half-duplex and full-duplex signals, depending on your specific 1550Tx/1310Rx (type B)

network needs. LED indicators signal the power status of the
converter, UTP port speed, Link, and duplex status, FX port
Link and duplex status.

Electrical Interface Connector  RJ45
Data rate 10Mbps, 100Mbps
Duplex mode Half / Full duplex

Cable 10Base-T Cat.3, 4, 5, UTP,
Features 100Base-TX Cat.5, 5¢ or higher
e 10/100Base-TX to 100Base-FX Converter Sierekd IEEE 802.3, IEEE 802.3u
e Autfo-Negotiation or forced mode Islesiters LED (Power, FX Link, FX Duplex,
e Auto MDI/MDIX TX SPD, TX Link, TX Duplex)
e Forward 1600 bytes (Max.) packets Power Input Card - 12vDC

e Supports Q in Q double tagged frame fransparent
e Supports IEEE 802.1g Tag VLAN pass thru
e Supports local monitor and configure by the SNMP manager.

Standalone : AC, DC options

Power Consumption < 4W
e Support flow confrol (Pause)

] Dimension FRM301/FIB1: 123 x 86 x 20mm (D x W x H)
e Supports Link Fault Pass through (LFP) FIB2: 192 X 86 x 30mm (D x W x H)
* Supports Loop Back Test Weight FRM301: 290g, FIB1: 340g, FIB2: 5509
* Aufo Laser Shutdown (ALS) Temperature 0 ~ 50°C (Operating), -10 ~ 70°C (Storage)

Humidity 10 ~ 90% non-condensing
- Certification CE, FCC, RoHS
A = MTBF 65,000 hrs (25°C)
=
Y -
NN =
\QQ\ i - f
B /‘
" FIB2-10/100F
=
<. /Backbone. ¢
NMS 7
@ FRM301 / Fast Ethernet Media Converter
uuuuuuuuuuuuuuuu EIBI(2)10/100F )
ERM301-10/100F =7 ) FIBI(2)-10/100F
i /Backbone. 4 — ,7
Ethernet [llieh =05

/ —f Ethernet
| =%

Ether”y FIBI(2)-10/100F s, AN

= LAN Ordering Information

FRM301- [ ]
FiB1- L]
FIB2- I:”:":“:":‘ Model type

10/100F
Example: FRM301-10/100F
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Fiber modem - FRM301

E1/T1 Fiber modem —
(on
FIB1-E1/T1, FIB2-E1/T1 &
) -
n
FRM301-E1/T1 @
=
M
wn
The FRM301-E1/T1 is a fiber media transport for G.703 T T —— Connector  1x9 (SC, ST, FC)
E1/T1 transmissions. The BNC model provides unbalanced 75 Bl fEie 100Mbps
Ohm coaxial E1 connections while two RJ-45 models provide Duplex mode Full duplex
either balanced 120 Ohm E1 or 100 Ohm T1 connections over Fiber MM 50/1250m, 62.5/1250m.
twisted pair wiring. When the FRM301-E1/T1 card is placed in SM 9/125um
the FRM301 rack with management, the card status, type, Bsenes MM 2k, SM 15/30/50/80/120km,
version, fiber link status, E1 or T1 link status and alarms for WDM 20/40/60/80km
both local card and remote unit can all be displayed. Wavelength MM 1310nm, SM 1310,1550nm
Configuration is also available to enable or disable the port, WDM 1310Tx/1550Rx (fype A)
reset the port, do far end fault setting, and initiate local or far 1550Tx/1310Rx (type B
end loop-back tests. When set for E1 mode, the Electrical Inferface ~ Connector ~ RJ45 E1-120Q, T1-100 Q, BNC E1-75 Q

FRM3010-E1/T1 also supports unframed (unstructured) E1
when connected to a remote FRM301-Data, synchronous data

Data rate 10Mbps, 100Mbps
Duplex mode Half / Full duplex

communications converter at 2048Kbps. Cable Cat.3 or higher Twisted-Pair cable
100 meters
Standard E1 ITU-T G.703, G.704, G.706, G.732, G.823
T1ITU-T G.703, G.704, AT&T, TR-62411, ANSI T1.403
Indications LED (Power, FX Link, FX Duplex, TX SPD,
Features TX Link, TX Duplex)
e In-band managed via terminal, GUI or SNMP in Power Input card - 12VDC

FRM301-CH chassis
e T1/E1 RJ-45 (USOC RJ-48C) or E1 Coax (BNC) to Fiber converter
e Supports AMI or B8ZS/HDB3 line codes
e E1l supports unframed to FRM301-Data

Standalone : AC, DC options

Power Consumption < 5W

Dimension FRM301/FIB1: 123 x 86 x 20mm (D x W x H)
e User selectable line code setting FIB2: 192 x 86 x 30mm (D x W x H)
e FElectrical and optical loop back tests Weight FRM301: 290g, FIB1:340g, FIB2: 550g
Temperature 0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
e Humidity 10 ~ 90% non-condensing
: Cerfification CE, FCC, LVD, RoHS
MTBF 65,000 hrs (25°C)

FIB2-E1/T1

PDH Fiber Modem FIB1(2)-E1/T1

-
E1 / E1 PDH
PDH f (=0
gggggggg S e
g1 L leddelleleloldalollelalelele ’ V35 Router
NMS =

FRM301-E1/T1
FIB1(2)-Data

Ordering Information

FRv301- [ | 111 ]
FiB1- [0 )]
FIB2- [ L [ 11| model type

E1/T1
Example: FRM301-E1/T1
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Fiber Modem - FRM301

V35/X21/RS530/449/232 Fiber modem

FRM301-Data
FIB1-Data
FIB2-Data

The FRM301-DATA and DATA/H are media converters for

a&"

Optical Interface Connector  1x9 (SC, ST, FC)
Nx64K up to 2.048Mbps or high-speed (up to 8.192Mbps for "H" Datarate  36.864Mbps
model) synchronous or low speed synchronous and Line coding  Scrambled NRZ
asynchronous data transmissions (V.35, RS-232, RS-530, X.21 or Bit Error Rate Less than 10-10
RS-449) over fiber optical media. When the FRM301-DATA card Aoer SM 9/125um
is placed in the FRM301 rack with SNMP management, in-band MM 2km, SM 15/30/50/80/120km,
management allows viewing the card and remote converter's Dsenes WDM 20/40/60/80km
status, type, version, fiber link status, data link status and alarms. MM 1310nm, SM 1310,1550nm
Both card and remote can be configured to enable or disable the Wavelength WDM 1310Tx/1550Rx (type A)
port, reset the port, set the data rate, modify the clock mode, and 1550Tx/1310Rx (type B)
initiate local or far end loop back tests. The FRM301-Data Electrical Interface Connector  HDB26F w/ adapter cable for V35,
converter may also be paired with the FRM301-E1 for 2048K X21, RS530, RS449,RS232
transmissions. Line Code  NRZ

Baud Rate  N*64Kbps , where n=1 to 32
(64K ~ 2048kbps) Low speed, Sync
Features

or Async, 75 to 115.2kbps

e Synchronous or Asynchronous data over fiber
Clock mode Transparent, Recovery, External,

e In-band management via terminal,
GUI or SNMP in FRM301-CH chassis

Internal RC, TC, ETC normal or

inverted
e Supports interface: V.35, X.21, RS530, RS$449, RS232 DCE mode
Standard ITU-T
e User selectable data rate Nxé4kbps, up to 2Mbps L .
Indications LED (Power, FX Link, TD, RD, RTS,CTS, DCD, Test)
(9Mbps for Data/H)
Power Input Card :12VvDC

e Clock mode setting, internal, external, or recovery .
X . Standalone : AC, DC options
e Flecftrical and optical loop back tests

o Compatible with FRM301-E1 on same fiber link for 2Mbps unframed .
Power Consumption < 5W

Dimension FRM301/FIB1: 123 x 86 x 20mm (D x W x H)
-a-;‘_ FIB2: 192 x 86 x 30mm (D x W x H)
;{\ “\.\ Weight FRM301: 2909, FIB1: 3409, FIB2: 5509
‘QQ\ Temperature 0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
\QQ\ Humidity 10 ~ 90% non-condensing
\QQ Certification CE, FCC, RoHS

MTBF 65,000 hrs (25°C)

FIB2-Data

P m\
Backbone
Local R
Management Router

V35 PDH Fiber Modem

V35
FIB1(2)-EL/T1
- \
I — , ’ B V35 ’ 1 e
FIB1(2)-Data a %@{ 75
/ /FIBl-lO/lOO Router g HED - -

V35 L 5 1) a ’ V35 Router
NMS FRM301-Data
FIB1(2)-Data [aliel (‘ FIB1(2)-Data
/v35 (= o ,F'Bl-EUTl <
i E1/

Router PDH

Ordering Information

FRm301- [ [ 1]
FiB1- LI )]
FIB2- I:”:":”:":‘ Model type

DATA
Example: FRM301-DATA
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Fiber Modem- FRM301

E1/T1 Fiber modem

FRM301-Serial
FIB1-Serial
FIB2-Serial

Optical Interface Connector  1x9 (SC, ST, FC)
extend asynchronous RS-485 or RS-232 transmission distance Data rate 36.864Mbps

1
(o3
()
=
%)
()
=%
(0]
wn

The FRM301-Serial provides a fiber converter solution to

up to 2km over multimode fiber or up to 120km over single Line coding  Scrambled NRZ

mode fiber. The converter is equipped with multiple interface Bit Error Rate Less than 10-10

circuits for connection to RS-232 or RS-485/422 (2 or 4 wire, full Fiber SM 9/125um

or half duplex). The FRM301-Serial secures data transmission MM 2km, SM 15/30/50/80/120km,
over EMI resistant fiber at speeds up to 256kbps for RS-232 or Pisenes MM 2km, SM 15/30/50/80/120km,
up to 1024kbps for RS-485/422. When the FRM301-Serial card WDM 20/40/60/80km

is placed in the FRM301 rack with SNMP management, in-band Wavelength  WDM 1310Tx/1550Rx (type A)
management allows viewing the card and remote converter's 1550Tx/1310Rx (type B)
status, type, version, fiber link status, data link status and Electrical Interface ~ Connector 6 pins Terminal block

alarms. Both card and remote can be configured to enable or Data Signal Formats

disable the port and set the interface type. RS485/422 2-wire, 4-wire

RS232 RTS/CTS 5-wire, 3-wire
Baud Rate  RS422, RS485 up to 1024kbps

Features RS232 up to 256kbps

e Extends asynchronous serial fransmission from 2km to 120km over fiber

. . inverted
e [n-band management via terminal,
. X Standard EIA/TIA RS485, RS422, RS232
GUI or SNMP in FRM301-CH chassis o .
. Indications LED (Power, DI, FX Link, Test)
e Software selectable data interface for RS232/ 422/ 485
Power Input Card 1 12VvDC

e Software selectable two wires (half duplex) or four wires
(full duplex) RS485

e Software selectable three or five wires RS232

e Speeds up to 256kbps for RS232 (Async. mode)

Standalone : AC, DC options

Power Consumption < 5W

Dimension FRM301/FIB1: 123 x 86 x 20mm (D x W x H)
e Speeds up to 1Mbps for RS485/422 FIB2: 192 x 86 x 30mm (D x W x H]
Weight FRM301: 290g, FIB1: 3409, FIB2: 550g
= Temperature 0 ~ 50°C (Operating), -10 ~ 70°C (Storage)

L ‘\.\ Humidity 10 ~ 90% non-condensing

\\Q\ Certification CE, FCC, RoHS

‘\\ . N MTBF 65,000 hrs (25°C)
\Q\ —__’ e .
e Y
Sy ﬂ
FIB2-Serial g
HOST
FRM301 RS485/422/232
Local
Manlement uuuuuuuuuuuuuuuu In-band Managed RS485/422/232 Media Converter
FRM301-Serial
RS485/422/232 RS485/422/232 )
’ HOST /
:—- o FIB1(2)-Serial :_ 5
_— O
FIB1(2)-Serial -Seri
’ RS485/422/232 (2 FIB1(2)-Serial SCADA
V4 LAN

SCADA Ordering Information

FRM301- [ ]
FiB1- [ L]
FIB2- E":”:":”:l Model type

Serial
Example: FRM301-Serial
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4U Managed Platform - FRM401

4U Managed 12 Slot Chassis
FRM401

The FRM401 is a 4U, 19(23)" fiber media platform rack that
features 12 cards capacity and supports a four channel (four in
one) Ethernet copper to fiber converter card for 10/100Base-TX

Ports SNMP Card : Console RS232,
LAN 10/100Base-TX RJ45

to 100Base-FX multimode fiber (up to 2 km), single mode fiber ~ LEDs SNMP Card : Power, Link, SNMP
(up to 120 km) or utilizing WDM (up to 60 km). WDM (Wave Power AC110: 85 ~138V, AC220: 187 ~276V
Division Multiplexing) converts each input-output data stream DC48: 42 ~ 60V, DC72: 36 ~72V

into separate wavelengths of light and transmits/receives these

Power Consumption  150W
channels through the same optical fiber. The FRM401-SNMP

- . . Dimensions 285 x 440 x 180mm (D x W x H)
management option provides a serial console, Telnet or SNMP . .
management to configure each channel on the line cards and weight 7 X9
monitor chassis power, fan and card status. Temperature 0~50°C (Operating) ,0~70°C (Storage)
Humidity 10~90% non-condensing
® 4U 19 (23)"chassis, 12 slots for cards Certification CE, FCC, RoHS
® Rack with dual power modules designed for AC or DC MTBF 65,000 h (25°C)
power sharing, plus cooling fans
® All modules and cards support hot-swapping
® All electrical signals connect from rear, optical from
® front
FRM401 Front view FRM401 Back view
Ethernet RS-232
Power Sharing  Management Management 1-12 slot RJ-45 LAN Cooling Fan Alarm Relay Dual Power Modules
Modules Connection Connection Line Cards Connection
Cooling Fan

To further increase system reliability, the FRM401 chassis modules. Both fan modules can be easily removed from the rear
of the chassis, without interruption to the operation of the line cards. A fully loaded chassis can run continuously with only
one fan module fitted into the chassis

Network Management

The FRM401 chassis provides an SNNP card which must be installed into the front of chassis. The SNMP card allows a
network administrator with the ability to configure and monitor the status of the blades. Management can be achieved
locally over RS232, or over the network by Telnet, Web or SNMP, The management module can also monitor the status of
aremote blade.

Protocol Supported
The FRM401 chassis has been designed as a Multiserivee platform. This allows network administrators to deploy the chassis
in a wide range of network. Technologies supported Fast Ethernet.

Ordering Information

FRM401- DDDDD Chassis type FRM401- DDDDD Optional card

CH/AC : 4U 19” 12-slot chassis for AC power SNMP : SNMP Card
CH/DC : 4U 19” 12-slot chassis for DC power 10/100 : 4-port 10/100TX to 100FX card
AC-110 : 85 ~ 138 AC power card Example: FRM401-10/100

AC-220 : 187~ 276 AC power card
DC 142 ~ 60 DC power card
Example: FRM401-CH-AC
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4U Managed Platform - FRM401

Fast Ethernet Bridge Tributary Card
FRM401-10/100

4
(o3
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=
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The FRM401-10/100 is a four channel Fast Ethernet 10/100Base-TX to 100Base-FX manageable media converter card, which gives
you the options to choose from the most popular fiber cabling connectors, ST, SC, or FC. Both multi-mode and single mode converter
cards are available as well as BiDi which allows bi-directional transmissions using only a single fiber cable. When auto-negotiation is
selected, the Ethernet ports will automatically tailor themselves to convert both half-duplex and full-duplex signals, depending on your
specific network needs. LED indicators signal the power status of the card, UTP port speed, Link, and duplex status, FX port Link and
duplex status.

Features

e 4Ch 10/100Base-TX to 100Base-FX Converter Ports Comeer:  CommeEers 4x B, il 7]
Optical Interface : Data rate : 100Mbps

e Auto-Negotiation or forced mode Duplex mode : Full duplex

o Auto MDI/MDIX Cable type: MM 62.2/1250:m, 50/12501m.
e Forward 1600 bytes (Max.) packets S| B
Distance : MM 2km, SM 15/30/50/80/120km,
e Supports Q in Q double tagged frame transparent WDM 20/40/60/80km
e Supports IEEE 802.1g Tag VLAN pass thru Wavelength:  1310nm, 1550nm,
e Supports local monitor and configure by the SNMP manager. R
Data rate : 10Mbps, 100Mbps
® Support flow confrol {Pause) Electrical Interface : Duplex mode Half / Full duplex
e Supports Link Fault Pass through (LFP) Cable type :  10Base-T Cat.3, 4, 5, UTP,
e Supports Loop Back Test 100Base-TX Cat.5, 5e
Distance : 100 meters

e Auto Laser Shutdown (ALS)

4-CH Ethernet Fiber Converter

FIB1-10/100

V|
a“/ FRM401 = >

’Backbone —— T | — 4
N —— Eﬁ‘/

v NMS FRM401-10/100 FIB1-10/100

Ordering Information

FRM401- DDDDD Optional card
SNMP : SNMP Card
10/100 : 4-port 10/100TX to 100FX card
Example: FRM401-10/100
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Non-Managed Converter Rack

2U Non-managed 8 Slot Chassis
FMC

The FMC is a 2U high 10" (or half 19”) chassis that supports up to 8 non-managed FMC or V2MC media converters. The FMC
provides an economic solution in low density fiber converter installations where no management features are required. Each FMC or
VDTU2A-301 converter is an independent Ethernet to fiber or Ethernet to copper media converter that may be used as a stand-alone
converter or placed in the FMC chassis. When two chassis are connected in tandem, they fit exactly into a 2U 19" rack space. With one of
three built-in power options of universal AC (100-240VAC), DC 18-36VDC or DC 36-72VDC, the FMC provides the working DC voltages
for up to 8 FMC or VDTU2A-301 converters. The built in cooling fan ensures that temperatures in the rack remain within the tolerated
working range.

Features Power Input AC : 100 ~240V
e 2U, 10" (or half 19") rack supports up to 8 FMC converter DC24 : 18 ~ 36V, DC48 : 36 ~ 72V
e Chassis with single built-in power available in AC or DC models. Power Consumption < 45W
e Cross flow cooling fan built-in. Dimensions 196 x 252 x 89mm (D x W x H)
e Designed for rack mounting in tandem Weight 1.47 kg
Temperature 0~50°C (Operating) ,0~70°C (Storage)
FlunElsy 10~90% non-condensing
Certification CE, FCC, RoHS
MTBF

65,000 h (25°C)

FMC Front view

< FMC line card included
Fast Ethernet
Power over Ethernet
Gigabit Ethernet
Plastic Optic Fiber

© Rackmount adapter bracket

) Card Locking mechanism

FMC Back view

© Fuse

) Power Switch
< AC Power Jack

Ordering Information

FMC-CHO08- DDDDD Chassis type

AC :100 ~ 240V AC power
DC24 : 18 ~ 36V DC power
DC48 : 36 ~ 72V DC power
Example: FMC-CH08-AC

FMC- l:":”:“:”:‘ Optional card

< DC Power Jack 10/100 : Fast Ethernet converter
10/100P  : Fast Ethernet converter
with POE

10/100POF : Plastic over Fiber converter
1100ES :Gigabit Ethernet converter

Example: FMC-10/100
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Twin-rate Ethernet Converter

Non-Mananged Twin-rate 1
Ethernet Fiber converter -
o
FMC-1100ES L
n
()
=
é.
The FMC-1100E is a copper to fiber Gigabit Ethernet solution Optical Interface Connector  SC
designed to make conversion between 10/100/1000Base-T to Data rate 100Mbps, 1000Mbps
100Base-FX and 10/100/1000Base-T to 1000Base-SX/LX.. The Duplex mode Full duplex
FMC-1000E provides the fiber multi-rate 100Mbps/1000Mbps o MM 50/125um, 62.5/125um.
Ethernet with SC connector. This non-managed converter has a SM 9/125um
simple DIP switch for setting auto or forced mode for both UTP Disienee MM 550m, SM 15/30/50/80/120km
and fiber port and for enabling or disabling its LFP (Link Fault WDM 20/40/60/80km
Pass-thru) feature by setting fiber port to 1000Base-FX forced Wavelength MM 850nm, SM 1310,1550nm
mode. WDM 1310Tx/1550Rx (type AJ
1550Tx/1310Rx (type B)
Electrical Interface Connector  RJ45
Data rate 10Mbps, 100Mbps, 1000Mbps
Duplex mode Half / Full duplex
Cable 10Base-T Cat.3, 4, 5, UTP
Features 100Base-TX Cat.5, 5e or higher
e 10/100/1000Base-T to 1000Base-X 1000Base-T Cat.5, Se or higher
e 10/100/1000Base-T to 100Base-FX Standard |IEEE 802.3, |IEEE 802.3u, IEEE802.3ab, IEEE802.3z
e Auto-negotiation or forced mode in both copper and fiber Indications LED (Power, FX-Link, TX-Link, TX-SPD, TX-Duplex, LFP)
e Auto MDI/MDIX Power Input 12VvDC
e Forward 1632 bytes (Max.) packets Power Consumption < 5W
e Supports Flow control (Pause) Dimension 108 x 74 x 23mm (D x W x H)
e Supports Link Fault Pass through (LFP) function Weight 120g
Temperature 0 ~ 50°C (Operating), 0 ~ 70°C (Storage)
Humidity 10 ~ 90% non-condensing
Certification CE, FCC, LVD, RoHS
MTBF 65,000 hrs (25°C)
Managed GbE Media Converter
Metro
:i%lzmernet ' Ethernet
FMC-CHO
FRYy220 / Chassis | /

L]
@—/ FRM220-1000ES-1 ' / FMC-1100ES

NMS 100/1000-X 4 100/1000-X
f e
(=0 / FMC-1100ES
FMC-1100ES /
/ v
/AN
100/1000-X . .
Ethernet = , (=0 liahemet Ordering Information
/ FMC-1100ES / FMC-1100ES FMC- DDDDD Optional card
1100ES
o LAN 7t Example: FMC-1100ES
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Fast Ethernet Converter

Non-Mananged Fast Ethernet
Fiber Converter

FMC-10/100
FMC-10/100P

The FMC-10/100 family are Fast Ethernet 10/100Base-TX to

Optical Interface Connector  1x9 (SC, ST, FC)
100Base-FX non-managed stand-alone media converters, Data rate 100Mbps
which give you the options to choose from the most popular Duplex mode Full duplex
fiber cabling connectors, ST, SC, FC, or SFP-LC. Both Fiber MM 50/1250m, 62.5/1250m.
multi-mode and single mode converter models are available as SM 9/125um
well as BiDi which allows bi-directional transmissions using only Distance MM 2km. SM 15/30/50/80/120km,
a single fiber cable. When auto-negotiation is selected, these WDM 20/40/60/80km

units will automatically tailor themselves to convert both
half-duplex and full-duplex signals, according to IEEE802.3u
standards. LED indicators signal the power status of the
converter, UTP port speed, Link, and duplex status, FX port
Link and duplex status. These stand-alone converters may also
be concentrated into either the FMC-CHO08 or FMC-CH17

Wavelength  WDM 1310Tx/1550Rx (type A)
1550Tx/1310Rx (type B)
Connector  RJ45
Electrical Interface Data rate 10Mbps, 100Mpbs
Duplex mode Half / Full duplex

Cable 10Base-T Cat.3, 4, 5, UTP,
non-managed chassis. 100Base-TX Cat.5, 5e or higher
Standard |IEEE 802.3, IEEE 802.3u
Indications LED (Power, FX Link, TX SPD, TX Link, TX Duplex, FEF)
Power Input FMC: DC 12V In,

Features
e 10/100Base-TX to 100Base-FX Converter
e Auto-Negotiation or forced mode

FMC-AC/DC: AC 100 ~ 240V/ DC 24 ~ 72V
Power Consumption < 4W

Dimension FMC: 108 x 74 x 23mm (D x W x H)

e Auto MDI/MDIX
FMC-AC/DC: 192 x 86 x 30mm (D x W x H)
e Forward 1600 bytes (Max.) packets .
) Weight FMC: 120g, FMC-AC/DC: 550g

e Supports Qin Q double tagged frame transparent .

Temperature 0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
e Supports IEEE 802.1g Tag VLAN pass thru L .

Humidity 10 ~ 90% non-condensing
e Support flow confrol (Pause) L

Certification CE, FCC, RoHS
e Supports Link Fault Pass through (LFP)

) . MTBF 65,000 hrs (25°C)
e Forward 9K jumbo packets in converter mode
e Supports 802.3af Power over Ethernet (only FMC-10/100P)
=
v
«...fBackbone
/ / <. /Backbone. /¢
v
==

FMC-CHO8 / | , /
- ./

| |
/ FMC-10/100 FMC-107100
. i,
’ ’ Managed Fast Ethernet Media Converter with POE
FMC-10/100 / FMC-10/100
Vo4 LAN b LAN

Ethernet—— ’; . ’7 . /7 ’ Ethernet Ol’derlng |I’]f0|’mat|0n
POE Switch FMC-10/100P FMC-10/100P POE Switch FMC-[_ | 1] optional card

10/100
10/100P
Example: FMC-10/100
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POF Fast Ethernet Converter

Non-Mananged Fast Ethernet Fiber
Converter for Plastic Optical Fiber

FMC-10/100POF

.
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The FMC-10/100POF family is a Fast Ethernet 10/100Base-TX to 100Base-FX non-managed stand-alone media converter which uses
plastic optical fiber (POF). POF, as it is widely known, offers affordable, high-end connectivity for small office and home networks. With
speeds of 100 Mbps optical Ethernet, it is a superior alternative to copper used in traditional networks. This is especially true for applications
such as triple play and IPTV. The advantages to professional installers and amateur do-it-yourselfers are numerous. The discrete 2mm x
4.5mm duplex cable is easily concealed under carpets or easily pulled inside walls without breaking, while it can be easily cut with a pair of
scissors. POF is robust enough to survive even the most novice installer. Troubleshooting is a snap as it uses 650nm visible red light to
transfer data from one device to another. A quick glance inside the cable will indicate connectivity to the network by a red glow; no red light

means no connection. It's that simple.

POF is completely safe. Because it is a light-based solution,

there is no EMI (electro-magnetic interference) so it won't

Optical Interface Connector  1x9 (SC, ST, FC) or SFP LC
interfere with or be interfered by other electrical equipment. POF Data rate 100Mbps
is already used in millions of cars worldwide to drive Duplex mode Full duplex
entertainment and information networks and has been proven Fiber Simplex POF cable
Distance MM S0meters

reliable even in the most rugged environments. These
Wavelength MM 650nm

Electrical Interface Connector  RJ45
Data rate 10Mbps, 100Mbps
Duplex mode Half / Full duplex

stand-alone converters may also be concentrated into either the
FMC-CHO08 or FMC-CH17 non-managed chassis.

Cable 10Base-T Cat.3, 4, 5, UTP,
100Base-TX Cat.5, 5e or higher
Standard |IEEE 802.3, IEEE 802.3u, IEEE802.3ab
Features Indications LED (Power, FX Link, TX SPD, TX Link, TX Duplex, FEF)
o 10/100Base-TX to 100Base-FX Converter Power Input 1ZAE
e Auto-Negotiation or forced mode Power Consumption < 4W
e Auto MDI/MDIX Dimension 108 x 74 x 23mm (D x W x H)
e Forward 1600 bytes (Max.) packets Weight 1209
e Supports Q in Q double tagged frame transparent Temperature 0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
e Supports IEEE 802.1q Tag VLAN pass thru Humidity 10 ~ 90% non-condensing
e Support flow control (Pause) Certification CE, FCC, RoHS
e Supports Link Fault Pass through (LFP) MTBF 65,000 hrs (25°C)

e Compact size and simple installation

) Switch Plastic Fiber up to 50 Meter Switch
Ethernet L —— S—"
) =’ :: 0O =: o / ’

FMC-10/100POF FMC-10/100POF

e

Ordering Information

FMC- DDDDD Optional card
10/100POF
Example: FMC-10/100POF
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Ethernet Demarcation

Ethernet Demarcation Device(EDD)

ESW-102
ESW-202
ESW-104

CTC Union’s carrier Ethernet demarcation transports Gigabit Ethernet (GbE) traffic over fiber, enabling EPL (Ethernet Private
Line) & EVPL (Ethernet Virtual Private Line) services with advanced carrier Ethernet features per MEF (Metro Ethernet
Forum)-9 and MEF-14 specifications. Supporting link and service Ethernet OAM schemes, the CTC Carrier Ethernet
Demarcation also provides extensive fault detection and diagnostic capabilities to ensure that actual network use complies with

pre-agreed service level agreements (SLAs).

Features

e MEF 9, MEF 14: EPL and EVPL

e Support 8K MAC

e Spanning Tree 802.1D, 802.1s, 802.1w

e Support 802.1q / 256 active VLANs

e Double VLAN Tagging (C-tag/S-tag) (IEEE 802.1ad)
support for ISP application

e Various QoS capability (MAC/port/802.1p/Diffserv)

e Port-based rate limiting

e DHCP Snooping

e IGMP Snooping

e |PV6 support

e 802.3x and 802.1x support

e Jumbo frame for up to 10K

e Extensive OAM-P support
- 802.3ah OAM
- 802.1ag & Y.1731
- TR-069

e Support DMZ, NAT

e AVB 802.1AS, 802.1Qat, 802.1Qav, 1588v2, Synchronous
Ethernet

e SNMPv1/v2c/v3, Telnet, Web GUI

Optical Interface

Dual-speed (100M and 1000M) fiber interfaces (auto-detect)
Model:

ESW102: 1 WAN port SFP based

ESW202: 2 WAN ports SFP based

ESW104: 1 WAN port SFP based

Fiber optic: SFP based

Fast Ethernet (100BaseFX, 100BaselLX10, 100BaseBX10),

Gigabit Ethernet (1000BaseSX, 1000BaselLX10, 1000BaseBX10)

Copper: 10/100/1000BaseT (copper SFP based)

LAN

Model: Copper Based

ESW102: 2 LAN ports

ESW202: 2 LAN ports

ESW104: 4 LAN ports

Supports manual 10, 100,1000Base-T, Full, Half duplex, or n-way
(Auto-Negotiation) each channel.

Standard

|IEEE 802.3 10Base-T,

|IEEE 802.3u 100Base-TX , 100Base-FX,

|IEEE 802.3ab, 802.3z 1000Base-TX, 1000Base-X

LEDs

ESW102 & 202: Power, FX-1 Link, FX-2 Link,Test, UTP-1 Link, UTP-1 100/1000,
UTP-2 Link, UTP-2 100/1000

ESW104: Power, Alarm, Test, Active, FX Link, UTP-1~4 Link, UTP-1~4 100/1000

Temperature
0 - 50°C (Operating); 0 - 70°C (Storage).

Humidity
20-80% non-condensing (Operating); 10-90% (Storage).

Power Consumption
Consumption: < 12W



Ethernet Demarcation

Applications > Ethernet in the First Mile (EFM)
> Fiber to the Premise (FTTP), E-Line and E-LAN
> Enterprise markets
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First Mile Fiber Access

The EDD Series at the customer premises allows the operator to reach customers over fiber, while still seling a standard Ethernet
copper connection. Being part of the operator’s network allows the converter to act as a demarcation point between the operator
and the customer.

Managed Carrier Ethernet Demarcation Device
The EDD Series is fully manageable over the fiber connection via 802.3ah, 802.1ag / Y.1731, TR-069 from system status monitoring to
provision configuration.

Cost - Effective

CTC Union’s EDD Series offer a rich management tool set to reduce operational expenses (OPEX) and scale management to large
access networks. The EDD Series augments existing IP/SNMP-based management frameworks with the IEEE 802.3ah Operations,
Administration and Maintenance (OAM) protocol, the IEEE 802.1ag Configuration Fault Management (CFM) protocol, Y.1731
performance management and TR-069 CPE WAN management protocol.

Ordering Information

ESW-|_ | | 11 IModel type

102
202
104
Example: ESW-102
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L2 Managed Ethernet Switch

8x 10/100/1000-T + 2x1000-SX/LX SFP

L2 Managed Switch
GSW-3208M

GSW-3208M is a cost-effect high performance L2 Ethernet
management switch — 8 x 10/100/1000Mbps TX ports and 2*
SFP ports are supported. This switch supports remote

management by SNMP, Http and Telnet interfaces, and local

management by console interface. GSW-3208M supports lots
of L2 switch management functions, e.g. 802.1Q VLAN, 802.1x
Port Security, Rate Control, Port Configuration, Port Mirroring,

Port Statistics, QoS functions, ...

supported for every TX port of the switch for easy cable
connection.

Features
e 8x RJ45 ports, with 10/100/1000Mbps,
Full/Half duplex auto-negotiation and Auto-MDIX functions
e 2x SFP sockets, Port9 and Port10
e Jumbo Fram
e Out-band console and in-band SNMP/Http/Https/Telnet
management interface

e CISCO-like Command Line Interface

e 802.1Q VLAN, 1024 active VLAN maximum with VID 1~4094
e Port-based VLAN

e Private VLAN

e DHCP Relay Option 82

e |P-Port Binding

e Storm control

e QinQ

e 802.3ad LACP for link aggregation
e 802.1x for user authentication, Dynamic VLAN and Guest VLAN
are supported

e IGMP snooping and query and MVR

etc. Auto-MDIX function is

e 4 priority queues for Port-based, 802.1P QoS operation, with Strict
Priority/WRR scheduling
e 802.1d Spanning Tree Compatible & 802.1w Rapid Spanning Tree

e Port rate limit for ingress/egress traffic

e Static MAC address binding / Dynamic Mac address number limit

e Eventlog and Syslog are supported

o Administrator IP/Subnet limit for security

Server

L—’ GSW-3208M

Vi

FRM220

Media Converters

GSW-

3208M
Example: GSW-3208M

Ordering Information

Model type

Ports

Console Port
Dimensions

Filter & Forwarding Rate
Transmission method
Packet Buffer

Mac Table Size

Max Packet Size
Flow Control
Management

DHCP Client

SNMP agent

VLAN

QinQ
Trunking

QoS

Spanning Tree

Port Mirror

Static Mac ID Access Limit

8x RJ45 ports, with 10/100/1000Mbps,

Full/Half duplex auto-negotiation and Auto-MDIX and
Force MDI/MDIX function

2* SFP ports with Port9 and Port10

DB9 console port

250 x 117 x 37mm (W x D x H)

Full line speed

Store-and-forward

500K Bytes

8K

1518 bytes (without tag), 9600 bytes for Jumbo Frame
Back pressure for half duplex, IEEE802.3x for full duplex
Out-band : Console (CISCO-like Command Line Interface)
In-band : SNMP/Telnet/Http/Https

Administrator IP/Subnet limit is supported.

Support DHCP Client / Relay / Option 82 functions
Version. 1, 2c

Support MIB II(RFC1213), Bridge MIB (RFC 1493),

VLAN MIB (802.1Q, RFC2674), Private MIB

802.1Q VLAN with 1024 co-current groups maximum
from 4094 VLANs Port-based VLAN Private VLAN

Yes

Support up to 8 trunks using either static or

dynamic trunking(LACP)

Four priority queues per port for Port-based & 802.1p
tagged-based QoS Strict Priority/WRR scheduling
802.1d Spanning Tree Compatible & 802.1w Rapid
Spanning Tree

Yes

Yes, Limit on port

Dynamic Mac ID Number Limit Yes

IP-Port Binding
|IEEE 802.1x

Rate Control

Storm Control
IP Multicast

Software Upgrade
Text Configuration
Configuration
Down/Upload
Event Log

LED Display

Input Power

Power Consumption
Environmental
Temperature
Humidity

Standards

Yes

Yes, Support Transparent and Authentication modes
Dynamic VLAN & Guest VLAN are supported

Yes, 1~31 levels, with level is configured between
128Kbps ~ 30Mbps

Yes, for broadcast/flooding traffic control

Yes, IGMP Snooping(256 Groups Max.) /

query and MVR function

Out-band: Xmodem, In-band: TFTP/Http
Yes, for easy edit

Yes

Yes, and Syslog is supported

Per Port : Link/Act (Green:Gigabit, Yellow:10/100M),
Full Duplex

Per Device : Power, System

100~240VAC, 50/60 Hz, 36 ~ 72VDC

Max. 8 Watt

0 ~50°C

10% ~ 90% (non-condensing)
IEEE802.3(10BaseT Ethernet ),
IEEE802.3u(100Base Fast Ethernet),
IEEE802.3ab(1000BaseT), IEEE802.3z(1000Base)
IEEE802.1D, IEEE802.1w, I[EEEB02.1P,
IEEE802.1Q, IEEE802.1x



Switch GSW-3424M is a cost-effect high performance 24G
L2 Ethernet management switch — 24x 10/100/1000Mbps TX
ports and 4x SFP ports are supported. This switch supports
remote management by SNMP, Http and Telnet interfaces, and
local management by console interface. Switch GSW-3424M
supports lots of L2 switch management functions, e.g. 802.1Q
VLAN, 802.1x Port Security, Rate Control, Port Configuration,
Port Mirroring, Port Statistics, QoS functions, ... etc.
Auto-MDIX function is supported for every TX port of the switch
for easy cable connection.

Features

e 24x10/100/1000T + 4x 1000SX/LX SFP slot shared with
Port 21~24 TX ports, auto-detect the connection

e Jumbo Frame

e Console, SNMP, Http, Https, Telnet management

e Command Line Interface

e 802.1Q VLAN, Port-based VLAN, Private VLAN

e VLAN Stacking(Q in Q)

e DHCP Relay Option 82

e |P-Port Binding

e Storm control

e 802.3ad LACP for link aggregation

e 802.1x for user authentication, Dynamic VLAN and Guest
VLAN are supported

e IGMP snooping and query and MVR(Multicast VLAN Registration)

e 4 priority queues for Port-based, 802.1P QoS operation,
with Strict Priority/WRR scheduling

e 802.1d Spanning Tree Compatible & 802.1w Rapid
Spanning Tree

e Port rate limit for ingress/egress traffic

e Static MAC address binding / Dynamic Mac address number limit

e Eventlog and Syslog

e Administrator IP/Subnet limit for security

Server
_ GSW-3424M
NMS @ ;/ /
N
;> FRM220

= V|
rEE / Media Converters
(= O

Ordering Information

GSW- I:":“:":":‘Model type

3424M
Example: GSW-3424M

L2 Managed Ethernet Switch

24x 10/100/1000-T + 4x1000-SX/LX
SFP L2 Managed Switch

GSW-3424M

Ports

Console Port

Filter & Forward Rate
Transmission method
Packet Buffer

Mac Table Size

Max Packet Size
Switching Capacity
Packet Forward Rate
Flow Control

Management

DHCP
SNMP agent

VLAN

QinQ
Trunking
QoS

Spanning Tree

Port Mirror

Static Mac ID Limit
Dynamic Mac ID Limit
IP-Port Binding

IEEE 802.1x

Rate Control
Storm Control

IP Multicast

Software Upgrade
Text Configuration
Event Log

LED Display

Input Power

Power Consumption
Operating Temperature
Humidity

Dimensions

Standards

.
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24 ports 10/100/1000Mbps, RJ45 4x SFP ports
DB9 console port

Full line speed

Store-and-forward

500K Bytes

8K

9600 bytes

48 Gbps

35.7Mpps

Back pressure for half duplex, IEEE802.3x for full duplex
Out-band : Console (CLI)

In-band : SNMP/Telnet/Http/Https
Administrator IP/Subnet limit

DHCP Client / Relay / Option 82

MIB II(RFC1213), Bridge MIB (RFC 1493), V1,
2c VLAN MIB (802.1Q, RFC2674), Private MIB
802.1Q VLAN with 1024 co-current groups
maximum from 4094 VLANs

Port-based VLAN, Private VLAN

Yes

Static or dynamic trunking (LACP)

4 priority queues per port for Port-based & 802.1p
tagged-based QoS Strict Priority/WRR scheduling
802.1d STP, RSTP

Yes

Limit on port

Yes

Yes

Yes, Support Transparent and Authentication modes
Dynamic VLAN & Guest VLAN are supported
128Kbps ~ 30Mbps
Broadcast/flooding/multicast control

IGMP Snooping (256 Groups Max.) /

query and MVR function

Xmodem, TFTP/Http/Https

Yes, for easy edit

Yes, and Syslog is supported

Link/Act, Full Duplex, Power, System
100~240VAC, 50/60 Hz

Max. 24W

0-50°C

10% ~ 90% (non-condensing)

440W x 172D x 44H mm

|IEEE802.3, [EEE802.3u, IEEE802.3ab,

|IEEE802.3z I[EEE802.1D, IEEE802.1w,

IEEE802.1P, IEEE802.1Q, IEEE802.1x
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Non-managed Fast Ethernet Switch

FSW-2104

The FSW-2104 provides a low cost solution for non-managed
Ethernet fiber switches. The FSW-2104 is a 4-port 10/100Base-
TX plus 1-port 100Base-FX Fast Ethernet switch. It is designed
for small workgroup applications that require a long distance
connection to the backbone, such as between buildings, offices,
or within a campus location. FSW2104 provide full-duplex
capability on each auto-negotiating port, for enhanced perfor-
mance. A wide range of transceiver selection provides fiber
connection with SC, FC or ST type connectors in multimode or
single mode and at distance from 2 to 120km as well as BiDi
(single fiber) at distances of 20, 40, 60, or 80km.

Features

e 10/100Base-TX to 100Base-FX

e Auto-Negotiation

e Auto MDI/ MDIX

e Forward 1552 bytes (Max.) packets
e Support 1K MAC address

e 512k bits packet buffer memory

e Supports Broadcast Storm protection

= f

.. {'Backbone_ ./

ity

| =N

Media Converter

Optical Interface

Electrical Interface

Standard
Indications

Power Input

Power Consumption
Dimension

Weight
Temperature
Humidity
Certification

MTBF

Connector  1x9 (SC, ST)
Data rate 100Mbps
Duplex mode Full duplex
Fiber MM 50/125um, 62.5/125pum.
SM 9/125pum
Distance MM 2km, SM 15/30/50/80/120km,

WDM 20/40/60/80km

Wavelength MM 1310nm, SM 1310,1550nm
WDM 1310Tx/1550Rx (type A)

1550Tx/1310Rx (type B)

Connector  RJ45

10Mbps, 100Mbps

Duplex mode Half / Full duplex

Cable 10Base-T Cat.3, 4, 5, UTP,
100Base-TX Cat.5, 5e or higher

IEEE 802.3, |EEE 802.3u

LED (FX Link, TX SPD, TX Link/Act)

Card 1 12VvDC

Standalone : AC, DC options

Data rate

< 5W

138 x 77 x 28mm (D x W x H)

450g

0 ~ 50°C (Operating), 0 ~ 70°C (Storage)
10 ~ 90% non-condensing

CE, FCC, RoHS

57,000 hrs (25°C)

FSW-2104

Ordering Information

FSW- I:“:":“:":‘ Model type

2104

Example: FSW-2104

Www.ctcu.com



The FSW-2200 family provides a low cost solution for
non-managed Ethernet fiber switches. The FSW-2202 is a 2-port
10/100Base-TX plus 2-port 100Base-FX Fast Ethernet switch.
The FSW-2204 is a 4-port 10/100Base-TX plus 2-port 100Base-
FX Fast Ethernet Switch. They are all designed for small
workgroup applications that require a long distance connection
to the backbone, such as between buildings, offices, or within a
campus location. They provide full-duplex capability on each
auto-negotiating port, for enhanced performance. A wide range
of transceiver selection provides fiber connection with SC, FC or
ST type connectors in multimode or single mode and at distance
from 2 to 120km as well as BiDi (single fiber) at distances of 20,
40, 60, or 80km.

Ethernet Switch

Non-managed Fast Ethernet Switch

FSW-2202
FSW-2204

Optical Interface Connector  1x9 (SC, ST)

Data rate 100Mbps
Duplex mode Full duplex
Fiber MM 50/125um, 62.5/125pm.
SM 9/125pum
Distance MM 2km, SM 15/30/50/80/120km,

WDM 20/40/60/80km
Wavelength MM 1310nm, SM 1310,1550nm
WDM 1310Tx/1550Rx (type A)
1550Tx/1310Rx (type B)
Connector  RJ45
10Mbps, 100Mbps
Duplex mode Half / Full duplex
Cable 10Base-T Cat.3, 4, 5, UTP,
100Base-TX Cat.5, 5e or higher

Electrical Interface
Data rate

Standard IEEE 802.3, IEEE 802.3u
Indications LED (FX Link, TX SPD, TX Link/Act)
Power Input 5VDC

Power Consumption < 5W

Dimension 138 x 77 x 28mm (D x W x H)
Features Weight 4509
e 10/100Base-TX to 100Base-FX Temperature 0 ~ 50°C (Operating), 0 ~ 70°C (Storage)
e Auto-Negotiation Humidity 10 ~ 90% non-condensing
e Auto MDI / MDIX Certification CE, FCC, RoHS
e Forward 1552 bytes (Max.) packets MTBF 57,000 hrs (25°C)
e Support 1K MAC address
e 512k bits packet buffer memory
e Supports Broadcast Storm protection
... /Backbone. ¢/
/ Ordering Information
FSW-[ LI 1T 1T | moder type
Y — Media 2202
Converter Converter 2204
Example: FSW-2104
FSW-2204 FSW-2202 femnn®
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VolP Gateway

Copper IAD Gateway with WiFi
GW-521EW

The GW-521EW is a FXS gateway works as a bridging
between local PSTN and IP network for voice and FAX services.
The GW-521EW gateway provides two FXS ports connecting to
local PSTN. IT is an interface to access PSTN with IP-PBX
solution. A 10/100Base-TX interface connects local Ethernet
network with IP phone and H.323 Gatekeeper or call manager.
The data and voice service are working in a local Ethernet
network and VolP-based IAD (Internet Access Device), which is
designed to interoperate with end-to-end fiber from major
vendors to meet the worldwide market requirements of triple-play
services. It is Class 1 laser product complying with EN 60825-1.
The integrated Ethernet switch features automatic crossover-
correction and auto-negotiation for easy connection to user's
PCs or LAN environment. The GW521EW model also features a
built-in 802.11g WLAN which brings relief to those troublesome
wirings. Two lines of telephony service are provided using VolP

technology with SIP and MGCP signaling protocol.

Features

Electrical Interface

Standard
Indications

Power Input

Power Consumption
Dimension

Weight
Temperature
Humidity
Certification

MTBF

Voice Features

e G.711 a/u-law, G.723.1, G.726, G.729A/B
e DTMF Detection and Generation

e Silence Suppression & Detection

e Comfort Noise Generation (CNG)

SIP Call Features

e Peer to Peer Call

e Call Hold / Retrieve
e Call Waiting

e Call Pick Up

Connector  RJ45
10Mbps, 100Mbps
Duplex mode Half / Full duplex

Data rate
Cable 10Base-T Cat.3, 4, 5, UTP,
100Base-TX Cat.5, 5e or higher
IEEE 802.3, IEEE 802.3u

LED (FX Link, TX SPD, TX Link/Act)

12vDC

< 5W

190 x 376 x 124mm (D x W x H)

360g

0 ~ 50°C (Operating), -25 ~ 70°C (Storage)
10 ~ 90% non-condensing

CE, FCC, RoHS

75,000 hrs (25°C)

e Three-way Calling
o MWI (RFC-3842)
e Hot Line and Warm Line

e Voice Activity Detection (VAD) e Call Park / Retrieve (SIP Server Required)
e Echo Cancellation (G.165/G.168)

e Adaptive (Dynamic) Jitter Buffer

e Call Forward - unconditional, busy, no answer
e Call Transfer - attended, unattended

e Do Not Disturb

e Speed Dialing

e Call Progress Tone Generation

e Programmable Gain Control
e Repeat Dialing

PSTN ‘ ;

GW
P
SIP S
Server Internet

Fiber Switch

e Inbuilt Local Mixer

V0|ce

Fiber Based IAD

] .
GW521EW Fiber Based IAD

GWS521EW

FXS

LAN Ordering Information

GW-I:”:":”:":‘ Optional card

521EW
Example: GW-521EW

wWww.ctcu.com




VolP Router

SIP Method Support
Telephony

Wireless

IP Network

Network Security

Management

SIP Calll
Management

SIP Account
Management

MGCP CALL
MANAGEMENT
(OPTION)

Vo IP Gateway

Protocol: SIP (RFC3261) / MGCP (RFC2705)
Voice: 2FXS, Ethernet: TWAN 4LAN, Wi-Fi IEEE802.11b/g, TR09 / 104, SIP over TLS
ACK, BYE, CANCEL, INFO, INVITE, MESSAGE, NOTIFY, OPTION, PING, PRACK, PUBLICSH, REFER, REGISTER, SUBSCRIBE, UPDATE
e In-Band DTMF, Out-of-Band DTMF Relay (RFC2833 or SIP INFO)
e DTMF / PULSE Dial Support
e Caller ID Generation / Detection: DTMF,FSK-Bellcore Type 1 & 2, FSK-ETSI Type 1 & 2,
FSK: Calling Name, Number, Date and Time, vMWI

m
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e Polarity Reversal Detection (FXO) and Generation (FXS)

e 7.30 FAX Bypass fo G.711, T.38 Real Time FAX Relay

e Failsafe mechanism: Network, Service, Power Failure, (FXS relay to FXO)

e Life Line Support (OB-201L, OB-110)

e Recordable Greeting Message (FXO)

e Emergency Number Table (FXO)

e Modem over IP Up to V.34

e PSTN Call Tone Detection (FXO) and Generation (FXS)

e ROH Tone (Receiver Off-Hook Tone @ 480 Hz)

e Loop Current Suppression

e 802.11 b/g Access Point and Client mode (WISP), Wi-Fi compliant

e 802.1x, WEP, WPA TKIP and WPA2 AES/Mixed mode for PSK and TLS (Radius)

e Wireless Auto-channel selection

e WDS supported with WEP, TKIP and AES encryption

e Wireless access control by MAC address (deny or accept)

e Support Ad-hoc and infrastructure mode

e Support MAC Clone (single Ether device) and NAT2.5 (Multiple Ether clients)

e Support site survey scan and manual connect

e Support WPA/WPA2 TLS client

e Support universal repeater mode

e WAN: Static IP, PPPoE, DHCP, PPTP

e Network Protocol Support: IP, TCP, UDP, TFTP, FTP, RTP, RTCP, ARP, RARP, ICMP, NTP, SNTP, NMP v1/v2, HTTP, HTTPS, DNS, DNS
SRV, Telnet, DHCP Server, DHCP Client, STUN Client, UPnP, IGMP

e NAT Functions : Support up to 255 Clients, Port Forwarding (Virtual Servers), DMZ, Port Triggering

e QoS Support: WAN: DiffServ, IP Precedence, Priority Queue, Rate Control, 802.1Q (VLAN Tagging), 802.1p (Priority Tag),

LAN: Rate Limit

e DDNS Support: Dyndns.org (Dynamic and Custom), TZO, Peanut Hull, 3322.org

e PPTP VPN Client, Port Filtering, IP Filtering, MAC Filtering, Virtual Server, URL Filter

e DIGEST Authentication, MD5 Encryption, DoS Protection

e Web Based Configuration e Auto-provisioning (HTTP / HTTPS / TFTP)

e Telnet e FTP / TFTP / HTTP Remote Software Upgrade
e [VR e Configuration Backup and Restore

e Reset to Default Button e TR-069/104 (Option)

e Support Outbound Proxy

e Register up to three SIP servers

e S|P Registration Failover Mechanism

e Group Hunting

m Privacy Mechanism / Private Extensions to SIP

e Session Timers (Update / Re-invite)

e DNS SRV Support

e Call Types: Voice / Modem / FAX

e Call Routing by Prefix Number

e User Programmable Dial Plan Support

e Toll-Free Support (FXO)

e Automatic Calling Number Manipulation (VolIP & FXO)
n CDR Client

e Phone Book Manager Client

e Manual Peer Table (for P2P calls)

e E.164 Numbering, ENUM support

e Symmetric RTP

e By port registration

e By device registration (share account)

e Mixed mode (Hunt number for inbound, by port number for outbound)
e |Invite with Challenge

e Register by SIP Server IP Address or Domain Name
e Support RFC3986 SIP URI format

IETF MGCP V.1.0, RFC 2705
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Integrated Access Device

Fiber IAD Gateway with WiFi

GW421FW P

The GW421F is a single mode Fiber and VolP-based IAD (Internet Access Device), which is designed to interoperate with end-to-end fiber from
major vendors to meet the worldwide market requirements of triple-play services. It is Class 1 laser product complying with EN 60825-1. The
integrated Ethernet switch features automatic crossover-correction and auto-negotiation for easy connection to user's PCs or LAN environment.
The GW421FW model also features a built-in 802.11g WLAN which brings relief to those troublesome wirings. Two lines of telephony service are
provided using VolP technology with SIP and MGCP signaling protocol.

Features Optical Interface : Connector : sC
e Fiber interface supports up to 100 Mbps downstream and Data rate - 100Mbps
100 Mbps upstream rates Duplex mode :  Full duplex
e Infegrated four-port Ethernet switch with automatic Fiber : SM 9/125um
speed-sensing and crossover correction Distance : WDM 20km
e 802.11b/g WLAN supports up to 54 Mbps transmission rate Wavelength :  T1310/R1550nm
e Secures fransmitting encryption by either 802.1x; WEP; Electrical Interface : ~ Connector : RJ45
WEP2; WPA; WPA2; TKIP; AES; 802.11i Data rate : 10Mbps, 100Mbps
e One FXO port for failsafe lifeline, two FXS ports for VolP Duplex mode :  Half / Full duplex
Cable : 10Base-T Cat.3, 4, 5, UTP,

using POTS phone set
100Base-TX Cat.5, 5e
e Supports voice CODECs like G.711, G.726, G.729AB, BV16,

Indications Power, WAN, Internet, TEL1, TEL2, Ethernet, WLAN
ILBC, T.38 etc.; programmable G.168 echo cancellation, Power DC 15V In
adaptive jitter buffer and packet loss concealment Power Consumption < 15W
e Voice activity detection (VAD), comfort noise generation Dimensions 220x 165x 29mm(D x W x H)
(CNG) and caller ID
e DTMF tone detection and generation; Fax / Modem detection Weight 450g
and pass-through Temperature 0~50°C (Operating) ,0~70°C (Storage)
e Supports SIP signaling protocol and bonus services like call Humidity 10~90% non-condensing
forwarding, call waiting, call transfer, call busy, call return, Certification CIE FEE, Felt
MTBF 57,000 hours

enquiry service, CLIP/CLIR and three way conference
e Supports Networking protocols such as PPP, NAT, Routing,
DHCP server / relay / client

e Configuration and management by Web-browser through the
2
e Ethernet interface and remotely through WAN interface Z .“\
Voice
e Firmware upgradeable through HTTP / TFTP PSTN

GW
e Supports TR-0692 and TR-104

%
ISP ‘

SIP .
Server Internet

‘ Fiber Based IAD

GWA421FW
k 6@

WL AN WLAN / FXS
(¢ '

'

Fiber Switch

Fiber Based IAD

F GWA421FW l
* /

LAN

.

s
L

o

A

)

‘\V
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Software

Routing

Firewall

Wireless

Voice

VolP and Telephony

Bonus Services

Configuration and
Network

Management

www.ctcu.com

Integrated Access Device

Support point to point protocol (PPPoE) and user authentication via PAP, CHAP or MS-CHAP

Routing information protocol (RIP) v1 and v2, static route

DHCP client, server and relay agent

NAT/PAT - RFC 1631 with support for extensive ALGs

DNS relay

NAT: 16 sessions, DMZ and ALGs

Stateful packet inspection (SPI) with DOS protection - Ping of death, SYN flood land

Protection against IP and MAC address spoofing

UPnP NAT fraversal and VPN/IPSec pass-through

Supports 802.1x ; WEP ; WEP2 ; WPA ; WPA2 ; TKIP ; AES ; 802.1i

Hidden SSID

WMM for advanced Quality of Service

AES in hardware

125 High speed mode: Standards-plus performance enhancement delivers best real-world performance

as the client card use the same 125 high speed mode

FXO for failsafe lifeline

Supports vocie CODEC s like G.711, G.726, G.729AB, BV16, ILBC, T.38 etc.

G.168 line echo cancellation with programmable tail

Adaptive jitter buffer, packet loss concealment (PLC), voice activity detection (VAD), comfort noise generation (CNG) and Caller ID

DTMF tone detection and generation ; Fax/Modem detection and pass-through

Supports SIP (RFC 3261), SDP (RFC 2327, RFC 3264) as well as both TCP and UDP transport

Supports User agent Client (UAC) - User agent server (UAS) calll, or proxy call routing

Supports SIP and telephone URL addressing

Supports in-band DTMF tone sending/receiving and out-band DTMF signaling with RTP, as per RFC 2833

Bonus services include - Call forwarding: Unconditional, No response, On busy
- Call waiting: Force busy, Pickup and release old, Pickup and put old on hold, Switch between two calls
- Call Transfer, Call back busy subscriber, Call back last number called (call return)
- Enquiry service

Provisioning through TFTP client with configuration profile

SNMP GETs, SETs and TRAPs for four group in MIB-II

Embedded syslog ; SNTP with DHCP options

UPnP Internet gateway device (IGD) compliance

Management and configuration via Web/HTTP

Firmware upgrade using HTTP and TFTP

Supports TR-069 and with parameters: Device info, management server, time, IPPing diagonostic, etc.

Supports TR-014

Ordering Information

GW- DDDDD Model type

421FW
Example: GW-421FW
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CWDM Managed Platform

5U CWDM Managed Platform
SML-5000

The SigmaLinks5000 is a flexible, cost-effective optical transport system, designed to multiplex, de-multiplex and switch high-speed data for
storage, video and voice applications. The SML-5000 is housed in a 5U, 19" or 23" rack mountable transport platform for ITU G.694.2 compliant
CWDM applications, which features 17 universal hot-swappable module slots. Currently supported module line cards include SNMP,
Transponders, Mux/ Demux, OADM and Optical protection. The SML-5000 supports optional redundant power and SNMP management. Another
unique feature of the SML-5000 is a line card design which may be transformed into stand-alone units. The use of a common PCB card which
may either be placed in the rack or used as a stand-alone unit reduces manufacturing costs as well as the inventory of spares required by
distributors, installers, and end users. The NMS (Network Management System) option includes an SNMP card (agent) and standard MIB file for
importation and compilation into network management platforms such as HP OpenView or CA Unicenter. This allows remote configuration and
system monitoring via industry standard network management software.

Connectors
Features

= 5U 19 (23)” chassis accommodate up to 17 card modules

Console port features an RS232 (DB9) connector,
Alarm : Terminal Block

= All modules are hot-swappable Physical Specifications
Dimensions: 440 x 250 x 220mm (W x D x H)

Weight: 9.5kg w/o P/S
= Chassis cascade up to 6 with one IP management Power Characteristics

= Redundant AC, DC power and cooling fans

AC input: 100 ~ 240V AC

DC input: 24VDC, 48VDC, 72VDC
Environmental Specifications

= TFTP firmware upgrade Operating 0°C to 50°C

Storage -10°C to 70°C

Relative humidity 5% to 90% non-condensing
= Alarm Relay contacts Predicted MTBF : 65,000 hrs (25°C)
Certification

FCC class A, VCCI class A, CE, RoHS

= Temperature sensors constantly monitor internal environment

« LCD status indication with keypad control

= Supports Console, Telnet, SNMP and Web management

= Up to 8 CWDM wavelengths in compliance with ITU G.694.2

SigmaLinks 5000 Major Components

Control Card with LCD menu operation
For power, temperature monitoring and local control

AC Power Module Hot swappable 90~264VAC
DC Power Module Hot swappable18~74VDC

Hot swappable Line Cards:

Transponder

Mux/Demux

Optical line Protection

Optical Add/Drop Mux (OADM)
SNMP

Field replaceable Intelligent Fan
5RU 19' or 23" rack mountable Main Chassis
Chassis cascade up to ID5

Alarm relay

wWww.ctcu.com




CWDM Managed Platform

This hot-swappable controller serves two basic and very important functions; It provides a local human
interface for monitoring/provisioning the SML5000 and it provides a communication link to the SNMP card
that supports remote management via Telnet, Web or SNMP. The local maintenance interface can employ
a serial "dumb”

Power Redundancy

SML5000 chassis power supplies are hot swappable and modular, installing two into a chassis provides
redundancy should a single power supply fail.

Intelligent Cooling Fan

To further increase system reliability, the SML5000 chassis is fitted with one fan module, incorporating five
cooling fans, fixed on the rear of the chassis. The cooling fans may be manually controlled or programmed to
start whenever the internal environmental temperature exceeds 40C.

Chassis cascade

The SML5000 features cascadeable management which allows managing a stack (up to 6 chassis) from a
single IP address. Chassis are interconnected with standard UTP cables that carry control signals. Each chassis
has its own ID, starting with the master chassis IDO and cascading up to ID5.

Network Management

The SML5000 chassis provides an SNMP card which can be installed into any slot of chassis. The SNMP card
allows a network administrator with the ability to configure and monitor the status of the blades. Management
can be achieved locally over RS232, or over the network by Telnet, Web or SNMP

Protocol Supported

The SML5000 chassis allows network administrators to deploy the chassis in a wide range of network.
Technologies supported by the chassis included Transponder, Mux/Demux, Optical line Protection and Optical
Add/Drop Mux (OADM)

CWDM 8-Service over adual strand fiber

Mux/ Demux
CWDM specific wavelengths (
— '3 Mux/ Demux
A d
’ SML5000
g
® EEEEEEEER R L
ifi lengths ! — Sesseces
CWDM specific wave| ]
( | QLT

‘om

CWDM specific wavelengths

SML2000 .

Mux/ Demux

Ordering Information

SML -50-|:||:||:“:":| Chassis type

Chassis: 5U 17-Slot chassis
AC :100~240V
DC24 : 18~36V
DC48 : 36~72V
Example: SML-50-Chassis

www.ctcu.com
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CWDM Managed Platform

2U CWDM Managed Platform
SML-2000

The SigmalLinks 2000 is a flexible, cost-effective optical transport system, designed to multiplex, de-multiplex and switch high-speed data for
storage, video and voice applications. The SML-2000 is housed in a standard 2U, 19" or 23" rack mountable transport platform for ITU G.694.2
compliant CWDM applications, which features 6 universal hot-swappable module slots. Currently supported module line cards include SNMP,
Transponders, Mux/Demux, OADM, Optical protection and optical channel monitors. The SML2000 supports optional redundant power and
SNMP management. Another unique feature of the SML2000 is a line card design which may be transformed into stand-alone units. The use of
a common PCB card which may either be placed in the rack or used as a stand-alone unit reduces manufacturing costs as well as the inventory
of spares required by distributors, installers, and end users. The NMS (Network Management System) option includes an SNMP card (agent)
and standard MIB file for importation and compilation into network management platforms such as HP OpenView or CA Unicenter. This allows
remote configuration and system monitoring via industry standard network management software.

Features Connectors

Console port features an RS232 (DB9) connector,

* 2U 19 (23)” chassis accommodate up to 6 card modules Alarm : Terminal Block

= All modules are hot-swappable Physical Specifications
Dimensions: 440 x 250 x 89mm (W x D x H)

= Redundant AC, DC power and cooling fans Weight: 4.8kg w/0 P/S

= TFTP firmware upgrade Power Characteristics
AC input: 100 ~ 240V AC
= Supports Console, Telnet, SNMP and Web management DC input: 24VDC, 48VDC, 72VDC

Environmental Specifications
Operating 0°C to 50°C
= Up to 8 CWDM wavelengths in compliance with [TU G.694.2 Storage -10°C to 70°C

= Alarm Relay contacts

Relative humidity 5% to 90% non-condensing
Predicted MTBF : 65,000 hrs (25°C)
Certification

FCC class A, VCCI class A, CE, RoHS

Sigmalinks 2000 Major Components

2RU 19 or 23" rack mountable Main Chassis

6 Slots for Line Cards,
Hot Swappable:

- Transponder

+ Mux/DeMux

- Optional line Protection
- Optional Add/Drop Mux LED Indicators
- SNMP

-‘-!-L L 1S . ; Serial Console

Alarm Contacts

AC Power Module Cooling Fans
Hot swappable

90~264VAC

DC Power Module Hot swappable
18~56VDC or 36~72VDC
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CWDM Managed Platform

Power Redundancy

SML2000 chassis power supplies are hot swappable and modular, installing two into a chassis provides
redundancy should a single power supply fail.
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Cooling Fan

To further increase system reliability, the SML2000 chassis is fixed with two cooling fans on the rear of the
chassis.

Network Management

The SML2000 chassis provides an SNMP card which can be installed into any slot of chassis. The SNMP card
allows a network administrator with the ability to configure and monitor the status of the blades.
Management can be achieved locally over RS232, or over the network by Telnet, Web or SNMP

Protocol Supported

The SML2000 chassis allows network administrators to deploy the chassis in a wide range of network.
Technologies supported by the chassis included Transponder, Mux/Demux, Optical line Protection and
Optical Add/Drop Mux (OADM)

CWDM 8-Service over dual fiber with Protection

I -

SML2000

=1

Primary line

Secondary
line

1471~1611nm

CWDM specific wavelengths

AN /

Ordering Information

SML-20- I:":":":":‘ Chassis type

Chassis: 2U 6-Slot chassis
AC . 100 ~ 240V
DC24 : 18 ~ 36V
DC48 : 36 ~ 72V

Example. SML-20-Chassis

__________________SM-2000 W
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Management - SML Series

Network Management Controller

SML-SNMP

The SML-SNMP is the Network Management Controller card that
can be placed in a compatible SML2000 or SML5000 chassis to
provide network management functions. The management interface
supports a local RS-232 serial console or remote TCPIP
management by Telnet, HTTP or SNMP protocols.

Features
e Communicated with CWDM Control Card by RS-485

¢ Management control to Mux/Demux card, Protection card
and Transponder Card

* SNMP v1 Trap, MIB file

e 3 ports 10/100TX UTP ports plus 2 x100Mbps SFP slot

® Telnet access control

* Real-Time Clock feature

e TFTP SNMP F/W upgrade

® |n chassis cascade mode, only chassis #0 SNMP card works,
the other Chassis #1 to #5 SNMP cards are idle.

[ R

O - O [ B Pt slrromne G @3- 5 wi - LI

s | MR TR LA b s B e

P:172. 241132

(@ System

1@ Control & Fans
SHMP

B Murager Stap

b Trap Selup

& Trensponder

b Sl 016012

I LKD) & ML

b Sl CBB1EI

1 Protection

¥ St (3EZW0

1@ caDm

P Gt 00E0CA

The card is designed to be hot swapped so that it may be field replaced
without affecting any online service of any other rack cards. The card
also supports online firmware upgrade from TFTP server, using any
user interface. Support for any standard NMS is provided by the
included proprietary MIB file.

Console RS232 port

Electrical
Interface 3x LAN 10/100Base-TX
2 x 100Base-FX SFP slot
Management - SNMP management: provide all system for
Interface Network management functions: software updates,
and management system interaction through
Ethernet port
- Out-band management: supports Web, Telnet
and SNMP management
Indications PWR, LAN LNK/SPD
Dimensions 220 x 162 x 25mm (DXWxH)
Weight 900g
Temperature 0 ~ 50°C (Operating)
-10 ~ 60°C (Storage)
Humidity 10 ~90% non-condensing
Certification CE, FCC, LVD, RoHS
MTBF 65,000 hrs (25°C)

Console / Telnet Management

-

\

FEkEEEERERAEREERERES

#%*  CTC UNION TECHNOLOGIES CO., LTD ##*%
*%#* GSigma Links 5000 Console Ver 1.02Z ###%
FEFEERERE R TR R R RS

CHASSIS ID : 00
SLOT #11 » 8210 Protection [ Ver:0.02-0.0-0.1 1
DRI Ex Power SEC Rx Power Working Path
[ -62dBm ] [ -62dBm ] [ PRI 1

1 : Protect Mode [ AUTO 1

2 : Detect Level [ -33dB ]

2 : Detect Level

1. -&dB &. -15dB B. -2&dB . -3E5dB
2. -TdB 7. -17dB C. -27dB

3. -94B 8. -19dB D. -294B

4. -11dB 9. -21dB E. -31dB

5. -13dB A. -23dB F. -33dB

U. Firmware Upgrade.

Please select the items. < ESC » to previocus menu.

N

Ordering Information

SML- DDDDD Optional card

50-SNMP : SML5000 SNMP card
20-SNMP : SML2000 SNMP card
Example: SML-50-SNMP
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CWDM Transponder

10G 3R Transponder
SML-10G
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The SML-10G is a series of managed 10G fiber to fiber 3R
repeater and transponders. Based on a number of 10 Gigabit
Fiber standards, these transponders support XFP to XFP (XX),

Optical Interface Connector  SML-10G-SS
LC, 1x Line SFP to 1x Client SFP+

SML-10G-XX
SFP+ to XFP (SX), or SFP+ to SFP+ (SS) fiber connections. ) :

LC, 1x Line XFP to 1x Client XFP
The transponders are protocol transparent, providing 3R

SML-10GSX

(Re-amplification, Re-shaping and Re-clocking) regeneration
between these different optical module types. One of the major
applications for this converter is in connecting proprietary
transceiver equipment to CWDM or DWDM when these
‘colored' optical modules are not available for the proprietary

LC, 1x Line SFP+ to 1x Client XFP
Traffic Format OC-192/STM-64

10 Gigabit Ethernet LAN

10G FC (10.51875G)

equipment. With full duplex wire speed forwarding capability OTN G.709;
between the 2 fiber media, the SML-10G brings you the best OTU2 (10.709225G)
and simplest solution for your 10G conversion between fiber Regeneration Re-amplification
and fiber. Re-shaping

Re-timing
Features

Loopback Line / Client

Cable type SM 9/125um

Wavelength  CWDM 1470 ~ 1610nm
DWDM 1529.55 ~ 1565.50nm

e Multiple protocol supported 10G Ethernet, 10G FC,
STM-64, OC-192

e Network management via Web, Telnet, SNMP in central
SML-5000/ 2000 chassis

o Protocol transparent 3R fiber media transponder / repeater Indications LED (Power, Line Link, Client Link, Test, Loop back,
(Re-amplification, Re-shaping and Re-clocking) Port Active, Alarm)
e Promotes flexibility and eases management with Power Consumption <18W
pluggable SFP+ or XFP transceiver Dimensions 220 x 162 x 25mm (D x W x H)
e Features two 10G ports offering multiservice 10G Weight 900g
transponder and regenerator function Temperature 0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
e Provides superior optics capabilities resulting in Humidity 10 ~90% non-condensing
extended transport distances for regional application. Certification CE, FCC, LVD, RoHS
e Extend 10G Ethernet transmission over fiber MTBF 75,000 hrs (25°C)

e Useful as a 'Transponder' in CWDM or DWDM
systems for 10G Ethernet/Fiber Channel/STM-64
e Supports Client / Line loop back tests

Managed 10G 3R Transponder

NMS {.' NMS
.f SML-2100 S STM-64
—“40(}192
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ —— 0000 — STM-64
0000 UL L] ! -- I 3C 192
SML-10G6 || i Mux/ Demux Mux/ Demux —
£y £ SML-10G
STM-64 0OC192 %NMS
10G 3R Repeater
——
1550nm AN 120km W] 120km M 120km 1550nm
N Np s
“ams “ams U ams s

Ordering Information

SML-[ [ 1" Tvoder type

10G
Example: SML-10G
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CWDM Transponder

Na
2.7G 3R Transponder ry

SML-2.7G

The SML-2.7G is an 2.7G 3R optical regeneration device,
which consists of Re-amplification, Re-shaping and Re-timing.
The transponder card converts a data signal to the correct
wavelength for transmission on a specific channel by supporting
SFP optics on both line side and client side interfaces. When the
SML-2.7G card is placed in the SML rack with SNMP
management, the management can view the converter card's
status, type, version, fiber link status and alarms. The card can
be configured to enable or disable the port, reset the port and set
the desired data rate.

Optical Interface Connector  SFP LC

Data rate 28M to 2.7Gbps

Duplex mode Full duplex

Fiber MM 50/125pm, 62.5/125pm.
SM 9/125um

Distance MM 2km, SM 15/30/50/80/120km,
WDM 20/40/60/80km

Wavelength MM 1310nm, SM 1310,1550nm
WDM 1310Tx/1550Rx (type A)

1550Tx/1310Rx (type B)

Features CWDM 1470 ~ 1610nm

e Multiple protocol supported at bit rates 28Mbps to 2.7Gbps Standard IEEE 802.3, IEEE 802.3u
(Fast Ethernet, Gigabit Ethernet, OC-3, OC-6, OC-12, OC-24, Indications LED (PWR, Line Link, Client Link, Test, Loop back,
OC-48, STM-1, STM-4 STM-16, FC-1, FC-2) Port Active, Alarm)

e Network management via Web, Telnet, SNMP in central
SML-5000/ 2000 chassis
e Local configuration via DB9 craft port In Stand-alone

Power Input Card 1 12VvDC
Standalone : AC, DC options
e Digital Diagnostic monitoring of SFP module

. . Power Consumption < 10W
e Perform optical repeater function

- . . Dimension 220 x 162 x 25mm (D x W x H)
(Re-amplification, Re-shaping, and Re-clocking)
" ' L Weight 900g
e Facility loopback on both Client / Line sides i
e Link Fault Pass through (LFP) Temperature 0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
e Auto Laser Shutdown (ALS) Humidity 10 ~ 90% non-condensing
e Dip Switch setting data rate Certification CE, FCC, LVD, RoHS
e Detect fiber transmitter error Alarm MTBF 65,000 hrs (25°C)

Managed 2.7G 3R Transponder

g NMS

SML-2100 . STM-16
awz  0C-48
¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢ — 00| STM-16
uuuuuuuuuuuuuuuuuuuuu i |—
Mux/ DeMux Mux/ DeMux
SML-2.7G || || 4 SML-2.7G
: (]

STM-16  OC-48 NMS

2.7G 3R Repeater

SML-2.7G

q 120km q 120km AW 120km AN 1550nm

1550nm

‘

NMS

NMS NMS

Ordering Information

SM L'DDDDD Model type

2.7G
Example: SML-2.7G
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CWDM Transponder

Dual Channel 1.25G/2.5G Transponder =
SML-TR12 %
D
=
SML-TR22 L
D
=%
M
)
The transponder card converts a data signal to the correct
wavelength for transmission on a specific CWDM channel. By Optical Interface : Connector: SFPLC
supporting SFP optics on both line side and client side Datarate : 100Mbps, 1.25Gbps, 2.5Gbps
interfaces, the transponder provides a truly flexible and easy to Fiber : MM 62.2/125um, 50/125um.
deploy solution for all applications. The transponder supports Distance :  SM 9/125um
2R regeneration, which consists of re-amplification and Wavelength :850, 1311, 1471 ~ 1611nm
reshaping. Indication Power, Link(Line), Link(Client), TX/Act, Loopback
Power Input 12 VDC
Power Consumption Ichannel <5W, 2 channel <10W
Features Dimensions 220 x 162 x 25mm(D x W x H)
e 2R regeneration (Re-amplification and reshaping)
e Line rate support from 100Mbps up to 2.5Gbps Weight 900g
e Client Side Wavelengths: 851/ 1311/ 1551nm Temperature 0~50°C (Operating) ,0~70°C (Storage)
e Line Side CWDM Wavelengths: 1471/ 1491/ 1511/ 1531 Humidity 10~90% non-condensing
/ 1551/ 1571/ 1591/ 1611nm Certification CE, FCC, RoHS
MTBF 57,000 hours

e Optical Connector: SFP-LC ( On both Line & Client
Side)

CWDM 2-Service over dual fiber with Protection

| ADSL
ADSL —— i DLC E G.Shdsl
G.Shdsl __| DLC FXS/ FXO
FXS/ FXO Primary
/ line / ’ SAN |
s — Storage

SAN é / IP-SAN 9

Storage IP-SAN e e | /I —— = B

Transponder Secondary Transponder Storage
Storage — o] line

Mux/ DeMux Mux/ DeMux

-

[omomo:

Ordering Information

SML- DDDDD Model type

TR12 : 2 ch 1.25G Transponder
TR22 : 2 ch 2.5G Transponder

Example: SML-TR12
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CWDM Protection

Optical Line Protection

SML-Protection

An optical protection unit is able to provide fiber path redundancy Connecter LC
on a channel by channel basis. These units are particularly well LEDs Power System, Working Path, Protection Path, Work mode
suited for protection in fiber data transmission. The solution includes Power DC 12V In
monitoring capabilities for both working and protection paths. The Restoration Time 50ms
monitoring is available through the SNMP Management unit. In case Range INput PWR :+3 ~ -15dBM(TX), -2~-29dBM(RX).
of a fiber cut in the protecting path, traffic will be switched over to Detection: -5 ~ -29dBm

the protecting path in less than 50 ms. Loss Insertion Loss < 6.5dB, Return Loss > 45dB

Power Consumption <10W

Dimensions 220 x 162 x 25mm
(D xW x Himm
Features Weight 900g
T t 0~50°C (O ting) ,20~70°C (St
B 1+1 full optical protection emperature (ClmEiig) e
Humidity 10~90% non-condensing
m Low channel cross talk < -55dB ; Low insertion loss < 6.5dB o
Certification CE, FCC, RoHS
m Latch feature, if power is lost the switch remains in its current state
MTBF 57,000 hours
B Protection transition < 50 ms
B Works with any combination of 1 ~16 wavelengths
B Traffic is switched in one of three modes :
Auto, Semi-Auto, Manual
B Optical Interface Type : LC connectors
Working and protected lines are physically separated fiber
CWDM 2-Service over dual fiber with Protection
0 4
i = ADSL
ADSL — = & o.C E G.Shdsl
r . s
G.Shdsl __| DLC " SML-Protection y FXS/ FXO
FXS/ FXO %
- N ‘ : : — IP-SAN orage
_g . -, = #._
Storage ~IP-SAN F i i i Storage
o Transponder f H i i Transponder g
Storage —— 0] le} 0] lel
J 1+1 fiber ~

Mux/ DeMux Mux/ DeMux

Ordering Information

SML-[_ 1T wmoder type

Protection : Fiber Protection card
Example: SML-Protection
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CWDM MUX/DeMUX

9 and 5 Channel MUX/ DeMUX
SML-MD

Optical Mux/Demux (Multiplexer/Demultiplexer) cards are

available in 5-channel or 9-channel models and are used to Connecter Lc
combine signals from 1-channel or 2-channel transponder cards Standard T @682
on to a single pair of fiber. A 131lnm CWDM channel is Wavelength SY LAY IDRID) L, il LA, TS, S, L, 57l

accessible separately. The MUX/DEMUX cards provide the
primary wave division and combination functions. Line side wave
lengths require translation to client side equipment via the
transponder card.

Insertion Loss

Return Loss

1591, 1611nm
SML-MD50 1311, 1551, 1571, 1591, 1611nm
SML-MD90 < 3.5dB for CWDM wavelength
SML-MD50 < 5.0dB for CWDM wavelength
> 45dB

Features Dimensions 220 x 162 X 25mm(DxWxH)
m Two different CWDM Mux/ Demux are available:
5 Ch (1531/1551/1571/1591/ + 1611nm) Weight 900g
9 Ch (1471/1491/1511/1531/1551/1571/1591/1611 + 1311nm) Temperature 0~50°C (Operating) ,-10~70°C (Storage)
B Full native mode performance Humidity 10~90% non-condensing
Optical connectors: LC connectors, SMF 9/ 125mm CERIINEEIEN CE, FCC, RoHs
MTBF 57,000 hours

Optical input/ output monitoring port
Passive model requires no power

Protocol transparent, no limitation

Utilizes industry standard ITU CWDM wavelengths

CWDM Mux/DeMux Service

Mux/ DeMux

y 4

CWDM specific wavelengths

Mux/ DeMux

"\

H SML5000

SML2000 . i T
o I
l (= °

CWDM specific Wavelengths/ (O ! AERERRERENRANNN
T @
l=l CWDM specific wavelengths
SML2000 o
Mux/ DeMux

www.ctcu.com

Ordering Information

SM L-I:":":":":‘ Model type

MD91
MD51
Example: SML-MD91
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CWDM OADM

Optical Add-Drop Multiplexer
SML-OADM

An Optical Add/Drop Multiplexer takes a single wavelength from a
trunk, pulls the signal out, and allows a new signal at the same
wavelength to be inserted into the trunk at roughly the same spot.
All the other wavelengths pass through the Add/Drop Multiplexer
with only a small loss of power (usually < 0.5dB including
connectors and adapters). An Optical Add/Drop Multiplexer (OADM)
is available allowing a single wavelength to be dropped or added at
specific sites in linear Add/Drop topology.

Features

m Single Add/Drop Channel

Operating channel : 1311,1471,1491,1511,1531,1551,1571,
1591,1611nm

Passive optical module, no power required

Protocol transparent, no limitation
Utilizes Industry standard ITU CWDM wavelengths

Optical connectors: LC

Connecter LC

Indication Power System, Working Path, Protection Path, Work mode

Power Input 12vDC

Restoration Time 50ms

Range Input PWR :+3 ~ -15dBm(TX), -2~-29dBm(RX).
Detection: -5 ~ -29dBm

Loss Insertion Loss < 6.5dB, Return Loss > 45dB

Power Consumption

<10W

Dimensions 220 x 162 x 25mm(DxWxH)

Weight 900g

Temperature 0~50°C (Operating) ,-10~70°C (Storage)
Humidity 10~90% non-condensing

Certification CE, FCC, RoHS

MTBF 57,000 hours

CWDM Add Drop Multiplexer

Mux/ DeMux

AARRRRACARNRANNE
SML5000

Drop

Gigabit
Ethernet ‘ ‘

oEemenNen
Mux/ DeMux
OADM asEsEss a0
NIRERERRERANANNN
ADD SML5000

—/

‘ ‘ STM-4

Ordering Information

SML- I:":":":":‘ Model type

OADM
Example: SML-OADM
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CWDM Managed Platform

CWDM Managed
Transponder Platform

SML-2100
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The SML2100 is a 2U high 19" Rack, 20-slot modular CWDM transponder rack. It provides an economic solution in high
density 3R Transponder installations in enterprises or central offices. All critical components, Power, fans, management
module and interface cards are hot swappable, allowing online field replacement. The hot-swappable power modules can be
chosen from AC100-240V, DC18-36. or DC 36-72V. The chassis also has a pair of alarm relays and is able to stack up to 10
chassis as one management unit. A number of cards are available that support different protocols including 10G and 2.7G 3R

Transponders.
Features Connectors
Console RS-232
= 20-slot transponder chassis LAN 10/100 Base TX RJ45
= Single or optional redundant power supplies Physical Specifications

Dimensions: 303mm x 438mm x 88mm (W x D x H)

Weight: 5.2kg w/o P/S
= Chassis cascade up to 10 with one IP management Power Characteristics

= Hot swappable fan, power, cards and SNMP modules

= Chassis backplane consists of passive components AC input : 100 ~ 240VAC
DC Input : 24VDC, 48 VDC, 72VDC

Environmental Specifications

= 19” rack-mountable Operating -10°C ~ 60°C

Storage -20°C ~ 70°C

Relative humidity 5% ~ 90% non-condensing
Predicted MTBF : 65,000 hrs

Certification

FCC class A, VCCI class A, CE, RoHS

= 19” Requires only 2RU of rack space

20-slot Transponder Platform

Technologies Supported:

e 10G 3R Transponder

e 2.7G 3R Transponder

e 2.7G 3R Transponder with Protection

Chassis backplane
consists of passive components

ckwig
NOCKWig

ID=0 9% N¢ ID=1~9 .
Mastar 0‘_35 I Chassis cascade

P EEETERy R e EEETEN up to 10 with one IP management

Hot swappable
Thermal fans

Two Alarm relays

Single or optional redundant power supplies
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CWDM Managed Platform

Power Redundancy

All the SML2100 chassis power supplies are hot swappable and modular, instaling two into a
chassis provides redundancy should a single power supply fail. A fully loaded chassis can run
continuously with only one power module fitted into the chassis.

Intelligent Cooling Fan

To further increase system reliability, the SML2100 chassis is fitted with two hot swappable fan
modules. Both fan modules can be easily removed from the rear of the chassis, without interruption
to the operation of the line cards. A fully loaded chassis can run continuously with only one fan
module fitted into the chassis.

B Master

Chassis cascade

The SML2100 features cascadeable management which
allows managing a stack (up to 10 chassis) from a single IP
address. Chassis are interconnected with standard UTP
cables that carry control signals. Each chassis has its own
ID, starting with the master chassis IDO and cascading up
to ID9.

M Slave 1

UTP cable

Slave 9

10 chassis cascade with one IP management

Network Management

The SML2100 chassis provides an NMC (Network Management Controller) card which must be
installed into the first slot of chassis. The NMC card allows a network administrator with the ability to
configure and monitor the status of the blades. Management can be achieved locally over RS232,
or over the network by Telnet, Web or SNMP.

Protocol Supported

The SML2100 chassis has been designed as a CWDM Managed platform. This allows network
administrators to deploy the chassis in a wide range of DWDM, CWDM network. Technologies
supported by the chassis included 10G 3R Transponder and 2.7G 3R Transponder.

Ordering Information

SM L-2100-|:|[:||:|[:||:| Chassis type

CH : 2U 20-Slot Chassis
AC : 100 ~ 240V
DC24: 18 ~ 36V
DC48: 36 ~ 72V

Example: SML-2100-CH

IR/ sviL-2100 Www.ctcu.com



Management-SML-2100 Series

Network Management Controller

SML-21-SNMP
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The SML-21-SNMP is a Network Management Controller card
that can be placed in a compatible SML-2100 series chassis to

CTC Union also provides and maintains their own EMS (Element
Management System) which is a Java based client/server manager
for monitoring and maintaining a large number of network elements
over a long period of time.

provide network management functions. The management
interface supports a local RS-232 serial console or remote

TCP/IP management by Telnet, HTTP or SNMP protocols. The Electrical e Console R$232 port
card is designed to be hot swapped so that it may be field Interface e LAN 10/100Base-TX
replaced without affecting any online service of any other rack
cards. The card also supports online firmware upgrade from Management e Provide all system Network management
TFTP server, using any user interface.Support for any standard Interface functions: software updates, and
NMS is provided by the included proprietary MIB file. management system interaction through
Ethernet port.
e Out-band management: supports Web,
Telnet and SNMP , EMS management
Features e Configuration Management
e Supports local / remote monitor and configuration. o Performance Management
Supports local / remote online TFTP f/w upgrade o Fault Management
e Fiber fransceiver status & info display o Status Monitoring.
e Supports multiple accesses for SNMP management Indications e PWR, Fan, Alarm Act, STK, LAN LNK/SPD
e Supports Web GUI management, Telnet, Serial console Dimensions ® 155 x 88 x 23mm (DxWxH)
Supports console RS-232 port and 10/100Base-T Ethernet port Weight e 120g
e Supports SNMP standard MIB Il and proprietary MIB Temperafure * 0~500C (Operating) , -10 ~ 600C (Storage)
Supports NTP time synchronization Humidity * 10~90% non-condensing
Certification e CE, FCC, LVD, RoHS
e Supports 100 entries system log
MTBF ® 465,000 hrs (250C)

Serial Console Management
4 N

*** CTC UNION TECHNOLOGIES CO., LTD. ***
*** SML-21 SNMC VER. 1.95 ***

Web GUI Manager

b iy B - B2

This Chassis 1D:[00] Cascaded:[Yes] Monitored Chassis 1D:[00] TC g
Chassis List:[Master] - Jfy

#0:[X] #1:[ ] #2:[ ] #3:[ ] #4:[ ] #5:[ ] #6:[ 1 #7:[ ] #8:[ ] #9:[ ] FrMz0

<1>:SLOT #01 > SML-21-10S-SS
<2>:SLOT #02 > SML-21-10S-XX
<3>:SLOT #03 > SML-21-2.7G-2S
<4>:SLOT #04 > SML-21-2.7G-2S
<5>:SLOT #05 > SML-21-2.7G-2S
<6>:SLOT #06 > SML-21-2.7G-2S
<7>:SLOT #07 > SML-21-2.7G-2S
<8>:SLOT #08 > SML-21-2.7G-3S
<9>:SLOT #09 > SML-21-2.7G-3S
<A>:SLOT #10 > SML-21-2.7G-3S
<->:Monitor Previous Chassis

<L>:SNMP System Configuration Setup
<M>:SNMP Manager Configuration Setup

<P>:Password Setup

<R>:Reboot <Z>:lLogout

Please select an item

<B>:SLOT #11 > SML-21-10S-SS
<C>:SLOT #12 > SML-21-10S-SS
<D>:SLOT #13 > SML-21-10S-SS
<E>:SLOT #14 > SML-21-10S-SS
<F>:SLOT #15 > SML-21-10S-SS
<G>:SLOT #16 > SML-21-10S-SS
<H>:SLOT #17 > SML-21-10S-SS
<I>:SLOT #18 > SML-21-10S-SS
<J>:SLOT #19 > SML-21-10S-SS
<K>:SLOT #20 > SML-21-10S-SS
<+>:Monitor Next Chassis

J

118 02 352

O cnasas LSt

" BE Powert

= ;
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I
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CWDM Transponder

10G 3R Transponder
SML-21-10G

The SML-21-10G is a series of managed 10G fiber to fiber
3R repeater and transponders. Based on a number of 10
Gigabit Fiber standards, these transponders support XFP to
XFP (XX), SFP+ to XFP (SX), or SFP+ to SFP+ (SS) fiber
connections. The transponders are protocol transparent,
providing 3R (Re-amplification, Re-shaping and Re-clocking)
regeneration between these different optical module types. One
of the major applications for this converter is in connecting
proprietary transceiver equipment to CWDM or DWDM when
these 'colored' optical modules are not available for the
proprietary equipment. With full duplex wire speed forwarding
capability between the 2 fiber media, the SML-21-10G brings
you the best and simplest solution for your 10G conversion
between fiber and fiber.

Optical Interface

Features
e Multiple protocol supported 10G Ethernet, 10G FC,
STM-64, OC-192
e Network management via Web, Telnet, SNMP in central SML-2100
chassis
e Protocol transparent 3R fiber media transponder / repeater Indications
(Re-amplification, Re-shaping and Re-clocking)

e Promotes flexibility and eases management with Power Consumption

pluggable SFP+ or XFP transceiver Dimensions
e Features two 10G ports offering multiservice 10G Weight

transponder and regenerator function Temperature
e Provides superior optics capabilities resulting in Humidity

extended transport distances for regional application. Certification
e Extend 10G Ethernet transmission over fiber MTBE

e Useful as a 'Transponder' in CWDM or DWDM
systems for 10G Ethernet/Fiber Channel/STM-64

e Supports Client / Line loop back tests

e Serial console for stand-alone management When
inserted in CHO2M Single Slot Chassis

Managed 10G 3R Transponder

SML-21-10G-SS

LC, 1x Line SFP to 1x Client SFP+
SML-21-10G-XX

LC, 1x Line XFP to 1x Client XFP
SML-21-10GSX

LC, 1x Line SFP+ to 1x Client XFP
Traffic Format OC-192/STM-64

10 Gigabit Ethernet LAN

10G FC (10.51875G)

OTN G.709;

OTU2 (10.709225G)

Connector

Regeneration Re-amplification
Re-shaping
Re-timing
Loopback Line / Client
Cable type SM 9/125um
Wavelength CWDM 1470 ~ 1610nm

DWDM 1529.55 ~ 1565.50nm
LED (Power, Line Link, Client Link, Test, Loop back,
Port Active, Alarm)
<18W
155 x 88 x 23mm (D x W x H)
1509
0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
10 ~90% non-condensing
CE, FCC, LVD, RoHS
75,000 hrs (25°C)

NM
S @ NMS
@ SML-2100 C — il STM-64
e 0C-192
,,,,,,,,,,,,,,,,,,,, 00 "—. opop) A— STM-64
il _Ll_l -_ 3C 192
SML-21-10G || [ Mux/ Demux Mux/ Demux —
&= [. SML-21-10G
STM-64 0OC192 %NMS
10G 3R Repeater
1550nm_____ AR 120km 4] 120km MR 120km L 4550nm

%S_

Oy

-

SML-21-10G

Ordering Information

SM L-Zl-DDDDD Model type

10G

Example: SML-21-10G
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CWDM Transponder

2.7G 3R Transponder -
ET.
SML-21-2.7G-2S ®
. =
n
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=
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wn
The SML-21-2.7G-2S is an 2.7G 3R optical regeneration Optical Interface Connector  SFP LC
device, which consists of Re-amplification, Re-shaping and Data rate 28M to 2.7Gbps
Re-timing. The transponder card converts a data signal to the Duplex mode Full duplex
correct wavelength for transmission on a specific channel by Fiber MM 50/125um, 62.5/125um.
supporting SFP optics on both line side and client side SM 9/125um
interfaces. When the SML-21-2.7G-2S card is placed in the Dsenes MM 2km, SM 15/30/50/80/120km
SML rack with SNMP management, the management can view WDM 20/40/60/80km
the converter card's status, type, version, fiber link status and Wavelength MM 1310nm, SM 1310,1550nm
alarms. The card can be configured to enable or disable the WDM 1310Tx/1550Rx (type A)
port, reset the port and set the desired data rate. 1550Tx/1310Rx (fype B)
T CWDM 1470 ~ 1610nm
Rk . Standard IEEE 802.3, IEEE 802.3u
e Multiple protocol supported at bit rates 28Mbps to 2.7Gbps L . . . .
. R Indications LED (PWR, Line Link, Client Link, Test, Loop back,
(Fast Ethernet, Gigabit Ethernet, OC-3, OC-6, OC-12, OC-24, .
Port Active, Alarm)
OC-48, STM-1, STM-4 STM-16, FC-1, FC-2)
Power Input Card :12VvDC

e Network management via Web, Telnet, SNMP in central SML .
hassi Standalone : AC, DC options
chassis

e Local configuration via DB? craft port In Stand-alone .
- . . o Power Consumption < 10W
e Digital Diagnostic monitoring of SFP module

. X Dimension 155 x 88 x 23mm (D x W x H)
e Perform optical repeater function .
o . . Weight 1209
(Re-amplification, Re-shaping, and Re-clocking) .
. X . . Temperature 0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
e Facility loopback on both Client / Line sides L .
. Humidity 10 ~ 90% non-condensing
e Link Fault Pass through (LFP) o
Certification CE, FCC, LVD, RoHS
e Auto Laser Shutdown (ALS)
MTBF 65,000 hrs (25°C)

e Dip Switch setting data rate
e Detect fiber fransmitter error Alarm

Managed 2.7G 3R Transponder

NMS @ NMS
@ SML-2100 o T

— ‘ 0OC-48
vvvvvvvvvvvvvvvvvvvvvvvv .IQI.I.I .‘!l.l.l I STM-16

0C-48

Mux/ DeMux Mux/ DeM
SML-21-2.7G-29| I e SML-21 -2.7G-2S

STM-16  OC-48 % NMS

2.7G 3R Repeater

Vo AT A
1550nm 120km 120km 120km 1550nm

S 8§ N

NMS NMS NMS

SML-21-2.7G-2S can be inserted CH02M, CHO2N and CH20 chassis.

Ordering Information

SML-21- I:”:":":":‘ Optional card

2.7G-28
Example: SML-21-2.7G-2S

________SM[_27-2.7G-2S IRV
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CWDM Transponder

3R 2.7G Transponder
SML-21-2.7G-3S

The SML-21-2.7G-3S is an 3R 2.7G optical regeneration
device, which consists of Re-amplification, Re-shaping and
Re-timing. The transponder card converts a data signal to the
correct wavelength for transmission on a specific channel by
supporting SFP optics on both line side and client side
interfaces. 1+1 Automatic optical line Protection Switching are
supported for the aggregate fiber ports. When the
SML-21-2.7G-3S card is placed in the SML rack with SNMP
management, the management can view the converter card's
status, type, version, fiber link status and alarms. The card can
be configured to enable or disable the port, reset the port and
set the desired data rate.

Features

e Multiple protocol supported at bit rates 28Mbps to 2.7Gbps
(Fast Ethernet, Gigabit Ethermet, OC-3, OC-6, OC-12, OC-24,
OC-48, STM-1, STM-4 STM-16, FC-1, FC-2)

o Network management via Web, Telnet, SNMP in central SML
chassis

e Local configuration via DB? craft port In Stand-alone

e Digital Diagnostic monitoring of SFP module

e Perform opfical repeater function
(Re-amplification, Re-shaping, and Re-clocking)

e Facility loopback on both Client / Line sides

e 1+1 Optfic fiber protection

e Link Fault Pass through (LFP)

e Auto Laser Shutdown (ALS)

e Dip Switch setting data rate

e Detect fiber tfransmitter error Alarm

Optical Interface

Indications

Power Consumption
Dimensions

Weight
Temperature
Humidity
Certification

MTBF

SFP LC
28M to 2.7Gbps
Regeneration Re-amplification

Connector

Data rate

Re-shaping
Re-clocking

Loop back Line/Client

Fiber MM 62.2/125um, 50/125pm.
SM 9/125um

Wavelength MM 850, 1310nm

SM 1310, 1550nm
WDM 1310T/1550R, 1550T/1310R
CWDM 1470 ~ 1610nm

LED (PWR, Line Link, Client Link, Test, Loop back,
Port Active, Alarm)
< 10W
155 x 88 x 23mm (D x W x H)
120g
0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
10~90% non-condensing
CE, FCC, LVD, RoHS
65,000 hrs (25°C)

Managed 2.7G 3R Transponder with Fiber Redundant

NMS

@ SML-2100
S

Mux/DeMux

@ NMS

1+1 Fiber
I STM-16

"—.lel'l'! ‘Lﬁ

Mux/DeMux

I
SML-21-2.7G-3S

SO\Ms

2.7G 3R Repeater

““““““““““““““““““““ j!_!l.l.l
SML-21-2.7G-3S | | E 1+1 Fiber
LSy L2
STM-16 OC-48
20T r—
1550nm ——— I—
- 1+1 Fiber [ =

NMS

NMS

1+1 Fiber

— 1550nm

= el
-

SML-21-2.7G-3S

NMS

Ordering Information

SML-21- DDDDD Optional card

2.7G-3S

Example: SML-21-2.7G-3S
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CWDM Transponder Platform

4 Channel Transponder Platform

SML-1000
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The SML-1000 is a multi-rate transponder platform (up to 2.5G transponder) that provides the capability to transport a wide variety of service
types from 155 Mbps to 2.48 Gbps, including services such as ESCON, SONET OC-3 through OC-48, SDH STM-1 through STM-16, Gigabit
Ethernet, 1-or 2-Gbps Fiber Channel over a 100-GHz, ITU-compliant wavelength. The 2.5G transponder card architecture contains a single
client interface that is mapped to a single-line CWDM interface, without accessing any cross-connect fabric.

The interface to the client is via a variety of Small Form-Factor Pluggable (SFP) optics modules, enabling a wide service mix and different
fiber types (single- and multimode), wavelengths (850 and 1310 nm), and fiber reach (short reach/intra-office, intermediate reach/long haul, etc.).
The SFP optical modules are equipped with LC connectors to enable high-density placement.

Features Connectors
® 1U 19” 4Ch Transponder Rack SFP-LC (Line Side)
® R2R regeneration (Re-amplification and reshaping) SFP-LC (Client Side)

Physical Specifications

Dimensions: 265 x 440 x 43mm (W x D x H)
m Client Side Wavelength: 850/ 1310/ 1550nm Weight: 3.2kg w/o P/S
m Line Side CWDM Wavelength 1471/ 1491/ 1511/ Power Characteristics
m 1531/ 1551/ 1571/ 1591/ 1611nm AC input: 100 ~ 240V AC

DC input: 48VDC, 72VDC
m optical Connector: SFP-LC ( On both Line & Client Environmental Specifications

Side) Operating: 0°C to 50°C
Storage: -10°C to 70°C
Relative humidity: 5% to 90% non-condensing
Predicted MTBF : 65,000 hrs (25°C)
Certification
FCC, CE, RoHS

m Line rate support from 100Mbps up to 2.5Gbps

— Data
Data — EOM FOM —— Serial
Serial —| liiEthernet
Ethernet ——— ’
—— ADSL
4
ADSL —— | ‘ I G.Shdsl
G.shdsl | e SML1000 SML1000 bLC & I eXsiFxo
FXS/FXO —L—— Primary
| line / g SAN
SAN ’H | IP-SAN Storage
Storage ——— |p.gaN e f B === == ===
S H Secondary p Storage
Storage — ! n = line SDH ‘
SDH Mux/ DeMux Mux/ DeMux

Ordering Information

SML-1000-CH-[_ [ [ 111 powertype

AC : 100 ~ 240V

DC24: 18 ~ 36V

DC48: 36 ~ 72V
Example: SML-1000-CH-AC
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CWDM MUX/DeMux Platform

oo

4U 24-Slot MUX/DeMux Passive Rack
SML-4000

SML-4000 is a 4U 19-inch CWDM passive rack that features 24 cards capacity and supports SML-40-8181-L , 8+1 channels MUX/DEMUX
cards. The 8+1 channels MUX/DEMUX card is a modular design for CWDM wavelengths including 1471nm, 1491nm, 1511nm, 1531nm,
1551nm, 1571nm, 1591nm, and 1611nm. The 1311nm CWDM channel is accessible separately. The MUX/DEMUX cards provide the primary
wave division and combination functions for CWDM. Line side wave lengths require translation to client side equipment via a transponder card.
The unique design makes the SML-4000 one of the highest density CWDM solutions in the industry.

Features Connectors

B 24-Slots for MUX/DEMUX card LC

® 4U, 19-inch Rack Mount Physical Specifications
Dimensions:

m Passive model requires on power ) i
4U passive chassis : 277 x 481 x 177 mm

m Plug & Play Operation Mux/ Demux card : 260 x 240 x 18.2 mm(D x W x H)
m Optical connectors: LC connectors, SMF 9/ 125um Environmental Specifications

Operating 0°C to 50°C

Storage 0°C to 70°C

Relative humidity 5% to 90% non-condensing

B Protocol transparent, no limitation

m Utilizes industry standard ITU-T CWDM wavelengths

Certification
RoHS
CWDM Mux/Demux
SML-5000
- Mux/ DeMux SML-2000
SML-4000 | o —5%’
Lomemezen

SML-1000

SML-2000

SML-5000 Mux/ DeMux
chassis
T HHHHHTHTTH
24 SML-2000
v A e
SML-2000 Mux/ DeMux .

Ordering Information

SML-40-[_ || 1| loptionaicara  SML-40-[_|[ || I[ Jcnassis type

MD80 CH : 4U 24-Slot Chassis
MD81 Example: SML-40-CH

MD51

2MD40-1

Example: SML-40-MD80

Www.ctcu.com
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CWDM MUX/ DeMUX

CWDM Mux/Demux card
for SML4000

SML-40-MD

The SML-40-MD80 is 8 channels MUX/DEMUX, modular Connector e
design card for CWDM wavelengths including 1471nm, 1491nm, Standard ITU-T G.694.2
1511nm, 1531nm, 1551nm, 1571nm, 1591nm, 1611nm. The Wavelength 1311,1471,1491,1511,1531,1551, 1571,1591,1611nm
SML-40-MD81 is 8 channels MUX/DEMUX, modular design card Insertion Loss < 3.5dB for CWDM wavelength
with  monitor port. The SML-40-MD51 is 5 channels Return Loss >45dB
MUX/DEMUX, modular design card for CWDM wavelengths Dimensions 260 x 240 x 18.2mm (D X W x H)
including 1491nm, 1511nm, 1571nm, 1591nm, 1611nm. The Weight 600g
SML-40-MD40 is a dual 4 channels Mux/Demux card, Temperature 0 ~ 50 °C (Operating)
wavelength included 1471, 1491, 1551, 1531nm. The -10 ~ 70 °C (Storage)
MUX/DEMUX cards provide the primary wave division and Humidity 10 ~90% non-condensing
combination functions for CWDM. Line side wave lengths require Certification CE, FCC, RoHS
translation to client side equipment via a transponder card. MTBF 75,000 hours
Features

e Full native mode performance

e Optical connectors : LC connectors, SMF 9/125um
e Optical Input/Output monitor port

e Passive model requires no power

e Protocol transparent, no limitation

e Utilizes industry standard ITU CWDM wavelength

CWDM Mux/Demux

SML5000
Mux/ DeMux SML2000
ll::llllllllllll E
SML4000 | =T=T7
iz A SML1000
B T M’

=T1=T1T W o1 01

SML5000 Mux/ DeMux
chassis

24

24 SML2000

SML2000 Mux/ DeMux

Ordering Information

SML-40- DDDDD Optional card

MD80
MD81
MD51
Example: SML-40-MD80
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CWDM MUX/ DeMUX

CWDM Dual 4 Channel
Mux/Demux card for SML4000

SML-40-2MD40-1

The SML-40-2MD40-1 is dual 4 channels MUX/DEMUX, Connector LC
modular design card for CWDM wavelengths including 1471nm, Standard ITU-T G.694.2
1491nm, 1511nm, 1531nm. The SML-40-2MD40-1 MUX/ Wavelength 1311,1471,1491,1511,1531nm
DEMUX cards provide the primary wave division and Insertion Loss < 3.5dB for CWDM wavelength
combination functions for CWDM. Line side wave lengths Return Loss >45dB
require translation to client side equipment via a transponder Dimensions 260 x 240 x 18.2mm (D x W x H)
card. The unique design makes the SML-4000 one of the Weight 600g
highest density CWDM solutions in the industry. the industry. Temperature 0 ~ 50 °C (Operating)

-10 ~ 70 °C (Storage)

Humidity 10 ~90% non-condensing

Features Certification CE, FCC, RoHS
e Full native mode performance MTBF 75,000 hours

e Optical connectors : LC connectors, SMF 9/125um
e Optical Input/Output monitor port

e Passive model requires no power

e Protocol transparent, no limitation

e Utilizes industry standard ITU CWDM wavelength

2Ch Single Core MUX/DEMUX

/ MUX /
—_— s —
1470~1530nm ——— % E —71470~1530nm
(] e
. n 2ch single core | - 5
1470~1530nm —»i i ——>1470~1530nm
e N
/ DEMUX /
1470~1530nm «~—— & | «
Sam— i < 1470~1530nm
] o D
! 2ch single core !
1470~1530nm +——— —
— 8 1 ~——1470~1530nm

Ordering Information

SML-40- DDDDD Optional card

2MD40-1
Example: SML-40-2MD40-1
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The FMUXO04 is a 1U half 19" stand-alone or rack mountable
point-to-point multiplexer for 4*E1 or 4*T1 (selectable) transmissions
over a single fiber optic link. Its half-rack format makes it ideal for low
cost multiplexing applications that require up to 4-channel. All
channels provide completely transparent transmission of E1 or T1
regardless of frame mode, clock source or timeslot assignment.
Available in either AC or DC models, the AC supplies operate from
100~240VAC while DC supplies operate from 18~72VDC. A wide
range of transceiver selection provides fiber connection with SC, FC
or ST type connectors in multimode or single mode and at distance
from 2 to 120km as well as BiDi (single fiber) at distances of 20, 40,
60, or 80km. Additional options include "Order Wire" phone
connection (FXS port) and a SNMP management.

Features

e 1U stand-alone unit

e Channel service setting and remote loop-back setting via
front panel DIP switch or serial console

e Far End Fault (FEF) on fiber link, selectable

® On-line Bit Error Rate monitor feature with four error-rate
classes

e Dual color LEDs indicators

e Optional dedicated Order Wire phone port (FXS, RJ-11 port)

e Console port and one alarm relay

e Optional SNMP management, Telnet, and Web Based local

and remote configuration

Fiber Optic Multiplexer

4 Channel E1/ T1 Multiplexer
FMUX04

Optical Interface

Electrical Interface :

Standard
Indication

Power input

Power Consumption
Dimensions

Weight
Temperature
Humidity
Certification
MTBF

Managed 4E1 Fiber Optical Multiplexer

Order
Wire

/
&

NMS

Connector: 1x9 (SC, ST, FC)
Datarate:  38Mbps
Bit Error Rate : Less than 107

Fiber : MM 62.2/125(1m, 50/12501m.
SM 9/1250m
Distance: MM 2km, SM 15/30/50/80/120km,

WDM 20/40/60/80km
Wavelength : 1310, 1550nm

Console : RS232 (DBYF) Async
SNMP : RJ45

Order wire : ~ RJ11

El: BNC 75 Q, RJ45 120 Q

T1 RJ45 100 Q, 100 metersQ
E1:ITU-T, T1:ATU-T, AT&T, ANSI
PWR, Alarm, Far End /Near End Error,
System failure, E1/T1 status

AC : 100 ~240V
DC24 :18 ~ 36V, DC48 : 36 ~ 72V
< 20W

235 x 195 x 45mm (DxWxH)

850g

0~50°C (Operating) ,0~70°C (Storage)
10~90% non-condensing

CE, FCC, RoHS

57350 hours

ADM
=
’ SDH
4E1/T1
% FMUX04

»

NMS % FMUX04 @

Order
Wire

4E1/T1

www.ctcu.com

NMS

PBX

Ordering Information

FMUX QDDDD Model type

Example: FMUX04
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Gigabit Fiber Optic Multiplexer

Gigabit Fiber Optic Multiplexer
FMUX1000S

FMUX1000S is an innovated gigabit multi-service fiber optic
transport system which can transmit both E1/T1 and Ethernet data
streams over redundant gigabit fiber optic links. The gigabit
wire-speed Ethernet traffic and a separated 16 E1/T1 transparent
data are multiplexed into 1.25Gbps by using a patented physical
coding method to achieve a high performance and economic
broadband access solution.

The FMUX1000S can be adopted as a broadband backhaul of
3G mobile networks or private network access for campus and
office building. FMUX1000S is a modular design which supports
E1/T1 and combo Ethernet interface cards. There are 4 hot
swappable tributary slots equipped for each FMUX1000S system.
The Ethernet tributary card is equipped with two 10/100/1000 RJ45
and two Gigabit SFP fiber ports, These 4 ports are part of 4 gigabit
ports in an Ethernet switch core. For E1/T1 card, the 4 E1/T1 ports
can be programmed as either E1 or T1 individually. Any combination
of Ethernet and E1/T1 cards can be placed in the four plug-in slots.

Features

= Wire-speed GbE traffic and separated 16E1 data are
transmitted simultaneously

= 1Gbps throughput for aggregate Ethernet traffic

= Supports advanced Ethernet interface features like jumbo
frame size(9K bytes), Provider Ethernet bridge by VLAN
stacking (QinQ, IEEE802.1ad), QoS and traffic rate control

= Supports various loopback and BERT for system diagnosis

= 1+1 protection switch and Automatic Laser Shutdown[ALS]
for aggregate fiber interfaces

« Built-in EOC channel for OAM&P

= Supports VT100, Telnet, SNMP and client server based NMS
interfaces

= Loss of Power indication for power failure of the remote unit

= Remote software upgradable

= Supports order-wire for craft person’s voice communication

= Supports one RS-232 Async. channel for auxiliary data
communication

= AC and DC power redundancy

= Form C relay contacts for audible and visible alarm outputs

= Comply with the specifications of class A of CISPR 22 and
class A of FCC Part 15 Subpart B Rules of U.S.A

= Comply with the electrostatic discharge immunity (ESD) IEC
61000-4-2 level 2

= RoHS Compliant

Ordering Information

FMUX1000S-[_ || 11 T rack type

CH : 1U 4-slot fiber multiplexer

AC : AC power module

DC : DC power module
Example: FMUX1000S-CH

System
System capacity

Any combination of E1/T1 and Combo Ethernet cards for 4 x hot swappable tributary
plug-in slots. E1/T1 4ch, 8 ch,12 ch Max.16ch or GbE combo ports 2ch, 4ch, 6¢ch
Max.8ch

Aggregate Ethernet throughput

1 Gbps wire-speed

Aggregate — Gigabit Optical Interface

Number of port 2, 1+1 protection

Line rate 1.25G bps

Optical central wavelength 1310 nm nominal
Connector type LC (SFP housing)

Management

Console Port  Electrical: RS232, DCE
Telnet Access via SNMP Ethernet port
SNMP SNMP v1, v2c; Up to 3 Trap IPs

Protocol: VT-100  Connector: DB9, female

Management Embedded operations channel over fiber

Loss of Power Loss of power indication for remote unit

Auxiliary Data Channel 300 - 115200 bps , RS232C

Order-wire 300 - 3.4K Hz voice channel, RJ11 4 wire telephone handset interface

Alarm

Alarm History Alarm Type (i.e. RAI, AlS, LOS,RDI, LOF, AlS, CV, ES, SES, UAS, LPR,
AQC)

Alarm Queue Maximum 100 alarm records which record the latest alarm type,
location, and date & time

Alarm Threshold CV, ES, SES, UAS

Power

AC Module 90 to 240 VAC, 60 +/- 3Hz

48 VDC Module -42 to -56 VDC
Redundancy AC+DC, DC+DC or AC+AC
Power Consumption Max. 20W per system

Physical and Environmental
Dimensions

Standalone: 441x 445x 320 mm  Rack: 430x 355x 370mm (W x H x D)
Temperature 0 -45°C (shelf) or 0-+65°C @ 10 - 90 % RH,

Non condensing (Outdoor)

Mounting 19 inch standalone desktop stackable and rack mount

Certification
EMC EN55022 Class A, EN55024, FCC Part 15 Class A
Safety ENG60950-1, [EC60950-1

Standards Compliance

ITU-T G.703, G.704, G.823, G.826

IEC 61000-4-5 class 3

IEEE 802.3, 802.3u, 802.3z, 802.3%, 802.1q, 802.1ad (Q-in-Q)
IETF RFC 1643, RFC 1157, RFC 1213, RFC 1406, RFC 2863

FMUX-1000- [ | I 11" | optionai card

ETH1G : Gigabit Ethernet combo card

4E1/T1R 1 4x E1/T1 RJ45 card

4E1B 1 4x E1 BNC card

ETH1GF-4E1/T1 : 4E1/T1 plus 2x 1000Base-X
Ethernet card

ETH1GT-4E1/T1 : 4E1/T1 plus 2x 10/100/1000Base-T
Ethernet card

Example: FMUX-1000-ETH1G



E1l Interface Specification
El frame PCM31,PCM31C,PCM30,PCM30C and unframed, Framed ( ITU-T G.703
and G.704 standard) Line Code HDB3

Rates 2.048Mbps+/-50ppm
Output Signal
Input Signal

ITU-T G.703
ITU-T G.703
Impedance 75 ohm unbalanced or 120 ohm balanced, software programmable
Jitter requirements Meet ITU-T G.823
Connector DB25 (optional DB25 to RJ45 or BNC connector available)
Channel

Surge Protection

4 channels E1 per cacrd

IEC 61000-4-5 class 3

T1 Interface Specification

T1 frame SF, ESF and unframed, field selectable, Meet [TU-T G.703 and G.704 standard
Line Code AMI/ B8zS(selectable)

Rates 1.544M bps + 50 ppm
Output Signal Ds1 with 0, -7.5, -15 dB LBO
Input Signal Ds1 with 0 dB to -26 dB ALBO
Impedance 100 ohm , balanced
Pulse Template Per AT&T TR 62411
Connector DB25 (optional DB25 to wire-wrap connector available)
Channel 4 channels 71 per card
Surge Protection IEC 61000-4-5 class 3

Gigabit Ethernet specification

Standard Comply with 802.3, 802.3u, 802.3ab and 802.3z

Data rate 10/100/1000Base-T for twisted pair GbE, 1000Base-X for optical GbE
Connector RJ45 for twisted pair GbE and LC (SFP) for optical GbE

No. of ports 2 xRJ45 and 2 x SFP combo / 2 x RJ45 / 2 x SFP

E1/T1 plus Gigabit Ethernet Card

Gigabit Fiber Optic Multiplexer

4Ch E1/T1 card

The 4 xE1/T14-Channel Port Cards forthe Gigabit Fiber
Multiplexer is modular PCAs which slide into the Gigabit fiber
Multiplexer chassis and provide four completely independent
ITU-TG.703ElorT1(DS1)interfaces. The PCAmodule
terminates with a DB25F connector that is designed to connect
to a physical adapter. The adapter is available in two options,
one, with 4 pairs of BNC connectors for E1 75 Ohm unbalanced
connections and the other with four RJ-45 jacks for E1 120 Ohm
balanced or for T1 100 Ohm balanced connections. The 4 x
E1/T1 card can be programmed as either E1 or T1 individually.

2Ch Combo
Gigabit Ethernet card

The Gigabit Ethernet tributary card is equipped with 2 ports
10/100/1000 Base-T and 2 ports 1000Base-X SFP slots. The
complete functions included Ethernet Bridge, VLAN stacking
(QinQ, IEEE802.1ad), Jumbo Frame packet, IEEE 802.1q
VLAN, BPDU packet and Pause Frame transparency,Packet
classification based on the 802.1P, 4 priority queues for packet
classification, Strictly Priority or WRR Scheduling of the 4 priority
queues and bandwidth control: 256Kbps, 512Kbps, 5Mbps and
50Mbps for different ranges of port speed.

The E1/T1 plus Gigabit Ethernet tributary card is equipped with 2-port 10/100/1000 Base-T or 2-port Gigabit SFP slot plus E1/T1 4-Channel
Port .The G.703 E1 or T1(DS1) interfaces module terminates is available in two options, one, with 4 pairs of BNC connectors for E1 75 Ohm
unbalanced connections and the other with four RJ-45 jacks for E1 120 Ohm balanced or for T1 100 Ohm balanced connections. The 4 x E1/T1

can be programmed as either E1 or T1 individually.

Managed 16E1 +GbE Fiber Optical Multiplexer

ADM
Order RS232 [
: clear LAN
Wire
channel SDH
/ GbE -
& 16E1
%; FMUX1000S
NMS
“1+1 Fiber

y—@

FMUX1000S

Order 16E1

Wire

3G BTS

RS232 / FRM220-1000ES-2F

clear GbE V

channel LAN GbE/

Fiber LAN

!
o
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=
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Fiber Optic Multiplexer

E1/T1/Voice/Datacom Fiber Multiplexer
with Built-in 200Mbps Ethernet Trunk

FMUXO1A/Plus

The FMUXO01A/Plus is a 1U, 19" rack mountable, PDH fiber optic multiplexer that transmits up to 16 channels plus a wire speed 100Base-TX
Fast Ethernet channel over a single fiber optic link. The FMUX01A/Plus chassis is available in five different power configurations: single AC, single
DC, dual AC, dual DC or AC+DC. The AC supplies operate from 90~260VAC while DC supplies operate from 36~72VDC or 20~60VDC. From the
rear of the chassis, one to four hot swappable quad E1 or T1 line cards, serial data communications (V.35, X.21, RS-530) or FXO/FXS voice cards
are supported. The standard FMUXO01A/Plus configuration may be viewed or set via the front panel LCD/menu keys, serial VT-100 terminal

connection, Telnet or SNMP.

Features
B U, 19 (23)" 4 slot chassis

B 14 E1 (2.048Mb/s) Multiplexer, 100Mbps Ethernet and

RS-232 data (async )

RS-232 port for system console

One alarm output port, one Order Wire port
SNMP management

LCD plus menu keys for local configuration

2 plug-in I/O slofts for optical interface cards

Specifications - Modules

Fiber Optical Module

Ports 1+ 1 ports (redundant)

Optical Interface :

Electrical Interface :

Connector: 1x9 (SC, ST, FC)

Datarate :  155.52Mbps

Bit Error Rate :Less than 10"

Fiber : MM 62.2/1250m, 50/12501m.
SM 9/12500m

Distance: MM 2km. SM 15/30/50/80/120km,
WDM 20/40/60/80km

Wavelength : 1310, 1550nm

Console, SNMP : RJ45

Ethernet : 2 x RJ45

Alarm : RS232 (DBYF)

Standard ET:ATU-T, T1:ITU-T, AT&T, ANSI, Ethernet: [EEE802.3x
Indication PWR, Alarm, LBK, RD, LCK, RNG, ACO, Port, Channels
Power input AC : 100 ~240V

DC24:20 ~ 60V, DC48 : 36 ~ 72V
Power Consumption < 40W

Dimensions 250 x 438 x 43mm (DxWxH)

Weight 3.58 kg

Temperature 0~50°C (Operating) ,0~70°C (Storage)
Humidity 10~90% non-condensing
Certification CE, FCC, RoHS

MTBF 57350 hours

FXO/FXS Module

Standards

G.711 A-law

Fiber Cable 9/ 125 um for single mode ; 50/ 125 Voice channel T.38 and Group Il Fax relay
or 62.5/ 125 for multi-mode transparent at 2.4 ~14.4kbps Fax application
System Power Gain > 25dB@1*10™° Distance 300m
Wavelength Range 1280 — 1550nm Bandwidth 64K voice channel
Connector SC, FC, ST Connector RJ11*4 (4 voice channel /per unit)

The switching time between is less than 50m sec

Receive Level

Short haul - 15dB

Internet application

Support modem pass-through

www.ctcu.com




E1BNC I/F

E1/T1 Wire-Wrap I/F

Fiber Optic Multiplexer

Datacom I/F

Fiber Optical Module Datacom Interface Module
Standards ITU-T G.703, G.704, G.706, G.732 Standards N/A
Ports 4 ports Card Type V.35/ RS-530 (Include X.21 and RS-449)
Framing Unframed ( clear channel ) / RS-232 IIF
Data rate 2.048 Mbps * 50 ppm Bit rate nx64K,n=1to 32
Line code HDB3/AMI V.35 & RS-530 up to 2Mbps
Receive Level Short haul - 15dB RS-232 up to 128Kbps (SYNC)
Line impedance 75 ohms + 5% / 120 ohms + 5% V.35H & RS-530H up to 8Mbps
Connector RJ-45 for 120 ohms BNC for Line code NRZ
75 ohms Wirewrap for 120 ohms Clock Mode Transparent, Recovery

E1/T1RJ-451/F

External (From data port)
Internal (From oscillator)

T1 Interface Module

Control Signal

CTS always On or follows RTS

DSR constantly ON, except during test
loops (RS-530 DSR always connect to DTR)
DCD constantly ON,except during fiber signal loss

Standards ITU-T G.703, G.704, AT&T TR-62411,ANSI T1.403 Test Loops Local loop back, Remote loop back, V.54
Ports 4 ports Connector Type Uses HD-68 pin D type Female with
Framing Unframed ( clear channel ) adapter cables

Data rate 1.544 Mbps +50 ppm

Line code B8ZS / AMI

Receive Level

Short haul - 15dB

Line impedance

100 ohms +5%

Connector

RJ-45 for 100 ohms Wirewrap for 100 ohms

Managed 16E1 + Fast Ethernet Fiber Optical Multiplexer

Router

Catm 16E

ADM

RS232
clear

FE

channel

FMUXO1A/ PLUS

1+1 Fiber

4

Order FMUXO01A/ PLUS  NMS
Wire RS232
Router clear

channel

GSM
BST

Ordering Information

Ordering Information

FMUX01A/Plus-[ [ 1| power type
AC

FMUX01A/Plus-[_ || optionai card

4x ELT1
DC DATA
AD FXO/FXS
Example: FMUXO01A/Plus-AC EXT/CLK

Example; FMUXO01A/Plus-4xE1/T1

www.ctcu.com
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Fiber Optic Multiplexer

PDH Fiber Optic Multiplexer
Platform

FMUX20

The FMUX20 is a 2U high 19" Rack, 20-slot modular Fiber Optic Multiplexer rack, It provides an economic solution in high
density fiber multiplexer installations in central offices. All critical components, Power, fans, management module and
interface cards are hot swappable, allowing online field replacement. The hot-swappable power modules can be chosen from
AC100-240V, DC18-36. or DC 36-72V. The chassis also has a pair of alarm relays and is able to stack up to 10 chassis as
one management unit.

Port Network Management Controller Card :
Electrical Interface : Console RS232,
LAN 10/100Base-TX

Indication Network Management Controller Card:
Featu res Power, FAN Alarm, Act, STK, LAN LNK/SPD
« 2U 19” 20-slot Chassis with AC/DC power redundancy Gigabit Ethernet Switch Card
- Chassis cascade up to 10 with one IP management FAN, PWR, ALM, STK, LNK/ACT/SPD

Power Input AC : 100 ~ 240V

« Chassis backplane consists of passive components
DC24 :18 ~ 36V, DC48: 36 ~ 72V

= All modules and cards support hot-swap function Power Consumption  150W

< Two alarm relays Dimensions 303 x 438 x 88 mm (D x W x H)
Weight 5.2g9
Temperature 0 ~ 50 °C (Operating),
-10 ~ 60 °C (Storage)
Humidity 5 ~90% non-condensing
Certification CE, FCC, RoHS
MTBF 65,000 hrs (25 °C)

20 slot Transponder Platform

Technologies Supported:
Fiber Optic Multiplexer

Chassis backplane

o consists of passive components
AT -W:.s-E_

ID=0 9~ % ID=1~9 .
Master ‘_* s Slave Chassis cascade
&1

Chassis SUEESER up to 10 with one IP management

Hot swappable
Thermal fans

Two Alarm relays

Single or optional redundant power supplies
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Fiber Optic Multiplexer

Power Redundancy

All the FMUX20 chassis power supplies are hot swappable and modular, installing two into a
chassis provides redundancy should a single power supply fail. A fully loaded chassis can run
continuously with only one power module fitted into the chassis.

n
o
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Intelligent Cooling Fan

To further increase system reliability, the FMUX20 chassis is fitted with two hot swappable fan
modules. Both fan modules can be easily removed from the rear of the chassis, without interruption
to the operation of the line cards. A fully loaded chassis can run continuously with only one fan
module fitted into the chassis

B Master

Chassis cascade

The FMUX20 features cascadeable management which
allows managing a stack (up to 10 chassis) from a single IP
address. Chassis are interconnected with standard UTP
cables that carry control sighals. Each chassis has its own
ID, starting with the master chassis IDO and cascading up
to ID9

UTP cable

Slave 9

10 chassis cascade with one IP management
Network Management
The FMUX20 chassis provides an NMC (Network Management Controller) card which must be
installed into the first slot of chassis. The NMC card allows a network administrator with the ability to
configure and monitor the status of the blades. Management can be achieved locally over RS232,
or over the network by Telnet, Web or SNMP.

Protocol Supported

The FMUX20 chassis has been designed as a Fiber Mux Managed platform. This allows network
administrators to deploy the chassis in a wide range of Fiber Mux network. Technologies supported
by the chassis included Ethernet Fiber Optic Multiplexer.

Ordering Information

FMUX20- [ [ 11 ] chassis type FMUX20-[ | 1] ][] optional card

CH-20: 2U 19" 20-Slot Chassis NMC : Network Management Card
AC : 100 ~ 240V 4E1L : 4E1 +100Mbps Ethernet card
DC24: 18 ~ 36V Example: FMUX-4E1L

DC48: 36 ~ 72V
Example: FMUX20-CH20
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Fiber Optic Multiplexer

4 Channel E1/T1, Order wire Plus

100M Ethernet Multiplexer
FMUX20-4E1L

FMUX20-4E1L is a card/blade designed 4xE1/T1 + Fast Ethernet Fiber Multiplexer with 1+1 fiber redundancy. FMUX20-4E1L provides
E1/T1 transmissions transparently along with wire-speed 100Mbps Fast Ethernet simultaneously. The fiber optics utilize industry standard
SFP technology that allows a flexible use of Multimode or Single mode lines and enables the support of different wavelengths and distances.
The use of bi-directional SFPs maximizes the utilization of the fiber optic line and results in saving line costs. With SNMP and Web-based
management in the FMUX20, the Network administrator can monitor, configure and control the activity of each card in the chassis.

Features

e Occupies two card slots

e 4 channels unframed E1/T1

e 10/100Base-TX Ethernet

e Auto MDI/MDIX

e Auto-Negotiation or Force mode

e Supports flow control

e Supports 9K jumbo packets

e Supports Link fault pass through (LFP)
e One clear channel RS232 up to 250Kbps(Async)
e 1+1 fiber protection, less than 50ms

e Supports Digital Diagnostics Monitoring Interface (DDMI)

e AIS on signal loss on E1/T1 and fiber port

e Loopback test on E1/T1, RS232, fiber ports

e Supports Dying Gasp to detect remote power off
e Supports local or In-band remote management
e Supports Order wire Ear / Microphone port.

e Supports On-Line F/W upgrade

Managed 4E1 + Fast Ethernet Fiber
Optical Multiplexer

ADM
-
’ SDH
ord LAN
rder
@ Wire Z L
/ 4E1 RS232
/ clear
channel

FMUX20
NMS
"~ 1+1 Fiber Local
Management
Order // FMUX20-4E1L 1
Wire L RS232
LAN S clear
AE1 channel
I PBX

FMUX20-4E1L can be inserted in CHO2M and CH20 chassis.

For local management, must use CHO2M chassis.

E1/T1 ports

Ethernet

Indication

Power Input

Framing Unframed (transparent)
Bit Rate E1:2.048 Mb/s , T1: 1.544Mb/s
Line Code E1:AMI/HDB3, T1: AMI/B8ZS

Line Impedance

E1l: Unbalanced 75 ohms (BNC)
E1: Balanced 120 ohms (RJ-45)

T1: Balanced 120 ohms (RJ-45)
Receiver sensitivity Short haul
“Pulse” Amplitude

Nominal 2.37V+/-10% for 75 ohms
Nominal 3.00V+/-10% for 120 ohms
+/-0.3V

+/-30 ppm

“Zero" Amplitude
Internal Timing
Jitter Perfformance According to ITU-T G.823/824
Performance monitoring According to ITU-T G.821
Standard ITU-T G.703, G.704, G.706 and G.732
Interface Connectors RJ-45, Wire wrap, BNC
Test Loops LLB
NELB (Near End Loop Back)
RLB (Remote Loop Back)

(Local Loop Back)

RRLB (Request Remote Loop Back)

Interface Type 10/100Base-TX

Connector RJ-45

Standard |IEEE 802.3, 802.3u
Duplex modes full/half

Test Loop back test

IEEE 802.3, IEEE 802.3u,TS-1000

LED (Power, FEF, FX-Link, TX-SPD, TX-Duplex, TX-Link)
Card :12vDC

Standalone : AC, DC options

Power Consumption

Dimensions
Weight

< 4W
155 x 88 x 23mm (D x W x H)

Operating Temperature 120g
Storage Temperature 0 ~ 50°C (Operating), -10 ~ 70°C (Storage)

Humidity
Certifications
MTBF

10 ~ 90% non-condensing
CE, FCC, LVD, RoHS
65,000 hrs (25°C)

Ordering Information

FMUX20- [ | 1[I I moger type

4E1L : 4E1 +100Mbps Ethernet card

Example: FMUX-4E1L
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Fiber Optic Multiplexer

4 Channel E1/T1, Order wire Plus
100M Ethernet Multiplexer

FMUXO4E
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FMUXO4E is a modular design for 4xE1 + Fast Ethernet multi-service to dual strand fiber PDH multiplexer. FMUXO04E provides E1
transmission transparently, pure 100Mbps Fast Ethernet simultaneously. The fiber optic line is based on the SFP technology that allows a
flexible use of Multimode or Single mode lines and enable the support of different wavelengths and distances. The use of bi-directional SFPs
maximizes the utilization of the fiber optic line and results in saving line costs. The multiplexer is equipped by default with redundant AC and DC
power supplies for redundant operation. With SNMP and Web-based management in the FMUXO04E, the Network administrator can monitor,
configure and control the activity remotely

Features E1/T1 ports
B 4 channels unframed E1/T1 Framing Unframed (transparent)
B 3 CH 10/100Base-TX Ethernet Bit Rate E1:2.048 Mb/s , T1: 1.544Mb/s
B Auto MDI/MDIX Line Code E1:AMI/HDB3, T1: AMI/B8ZS
B Auto-Negotiation or Force mode Line Impedance E1l: Unbalanced 75 ohms (BNC)
m Supports flow control E1: Balanced 120 ohms (RJ-45)
B supports 1552 packets (max) T1: Balanced 120 ohms (RJ-45)
B One clear channel RS232 up to 250Kbps(Async) Receiver sensitivity Short haul
B 141 fiber protection, less than 50ms “Pulse” Amplitude Nominal 2.37V+/-10% for 75 ohms
B Supports Digital Diagnostics Monitoring Interface (DDMI) Nominal 3.00V+/-10% for 120 ohms
B AIS on signal loss on E1/T1 and fiber port N
B VLAN function “Zero" Amplitude +/-0.3V
B | oopback test on E1/T1, LAN, RS232, fiber ports Transmit Frequency Tracking w/external clock card option
B Supports Dying Gasp Internal Timing +/-30 ppm
B supports local or remote In-band management Jitter Performance According to ITU-T G.823
® (Monitor or Configure status) SNMP manager and console port. FRIEITENSE e AEEEEiig i MUAT 21
Supports Order wire Ear / Microphone port. Ethernet
B supports On-Line F/W upgrade Standard ITU-T G.703, G.704, G.706 and G.732
(local orremote) by the SNMP manager. Interface Connectors RJ-45, Wire wrap, BNC
Test Loops LLB (Local Loop Back)

Two power internal 1AC+1DC
NELB (Near End Loop Back)

RLB (Remote Loop Back)

Managed 4E1 + Fast Ethernet Fiber RRLB (Request Remote Loop Back)
Optical Multiplexer Interface Type 10/100Base-TX
ADM Connector 4xRJ-45
. Standard IEEE 802.3, 802.3u
SDH
o Duplex modes full/half

ord LAN
rder o Test Loop back test
Wire 4E1 RS232 Indication
/ clear FX1 Link, FX2 link , E1/T1 Mode/Link/Loopback test , Order
s channel wire phone indicator , LAN Link/Speed.
®— = Power Input
% FMUXO04E

AC : 100~240VAC
1+1 Fiber DC :18-75 VDC

Dimensions

[— 2 >; 195.2x44x236.4mm(DxWxH)
NMS
Order FMUX04E
Wire J/ i Operating Temperature
RS232

0~50°C (Operating) ,-10~20°C (Storage)

an 7. clear Humidity
4E1 channel 10~90% non-condensing
Certifications
PBX
CE, FCC, RoHS

Ordering Information

FMUX DDDDD Model type
04E

Example: FMUXO04E
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[EEM SpHOo1A

Fiber Optic Multiplexer

1U 4-Slot STM-1
Add-Drop Multiplexer

SDHO1A

The SDHO1A, STM-1 Based Multi-Service Provisioning
Platform, is an advanced compact Add Drop Multiplexer which
can transmit up to 63 E1 and/or data service such as V.35 and
Ethernet via an SMT-1 ring. The optical interface complies with
international telecommunication standards, such as ITU-T
G.655, G.652, and G.653. By utilizing a modular design for
aggregate and low speed tributaries, the SDHO1A can meet
your network demands with a flexible combination of services at
a lower cost. All of the pluggable modules are designed to be
hot swapped without any interruption to traffic when plugging in
or out. In addition to the E1 tributaries, other data interfaces are
also provided for data communications such as V.35 and
10/100M Ethernet. Users can select any combination of
modules according to their requirements. With its full function
and multi-access capability, the SDHO1A is your best choice for
optical SDH networks.

Features

e Stand-alone and rack-mountin 19 or 23 inch EIA rack.

e Upto32El (48,12, 16 &32)

e Flexible ADM (add/drop multiplexer) with 63 available VC12
resources

e Up to 4 tributary cards per unit.

e Every module hot swappable

e Backup configurations in flash for system restart or power failure.

e Various services, such as E1, V.35 and 10/100M Ethernet

e Ethernet traffic is encapsulated and transported over SDH using
Generic Framing Procedure (GFP) & Virtual Concatenation (VCAT)

e E1 transparent transmission with HDB3 or AMI line coding

e EO0S (Ethernet over SDH) for E-LAN. Supports Ethernet traffic in all
nodes of rings

e Single-ended network management

e 1+1 APS for optical line and module (optical redundancy)

e Three timing synchronization modes

e Alarm relays

e Alarm and performance monitoring

e Administration security with login by username and password
assigned by supervisor

e Menu-driven and SNMP management interfaces

e Local and remote loop back functions for optical and E1 I/Fs

e Dual power AC + DC

Ordering Information

SDHOLA-[ [ 11 I power type

CH-AD : Chassis with AC+DC power
Example: SDHO01A-CH-AD

SDHO1A- l:":”:":”:‘ Optional card

4E1B :4ch E1 BNC card
8E1R :8ch E1 RJ45 card
4E1R :4ch E1 RJ45 card
4V35 : 4ch V35 card
4SW : 4-port Ethernet switch card
ET3 : E3 card
Example: SDHO1A-4V35

Connector 1x9 (SC, FC)

155.52Mpbs (STM-1)

Fiber SM 9/125um

SM 30/60/120km, WDM 60km
Wavelength 1310nm, 1550nm

Console

Optical Interface
Data rate

Distance
D-type 9-pin female

SNMP, LAN  RJ45
Alarm D-type 9-pin male

Electrical Interface

Frame Ground Screw

STM1: ITU-T G.707, G.841, G.783, G.803, G.652

E1: ITU-T G.703 G.704, G.706, G.732, G.823

T1: ITU-T G.703 G.704, G.706, G.733

Ethernet: ITU-T G.7041 GFP-F, G.707 VCAT,
IEEE802.3x, 802.1p, 802.1q, 802.3ad,
802.1w, 802.1d

V35: ITU-T V.35, ITU-T G703

PWR, WK, FLT-fault, Alarm, ACO, RDI, LBK,

Channels, Ethernet

Power AC : 90 ~ 264V, DC24 : -36 ~ -72V

Power Consumption < 15W

Standard

Indication

Dimensions 312 x 440 x 44mm (D x W x H)

Weight 3.6 kg

Temperature 0 ~ 50°C (Operating) ,-10 ~ 70°C (Storage)
Humidity 10 ~ 90% non-condensing

Certification CE, FCC, RoHS

MTBF 50,000 hours

Managed STM-1 Add Drop Multiplexer

LAN
| | =
NMS @ ‘ ‘ SDHO1A
- ¢
SDHO1A y SDHO1A
Fiber Ring |
‘/ QSDHMA
Ethernet ‘ ‘ E1m1
[
PBX

Www.ctcu.com



The SDHO1A/T, STM-1 Based Multi-Service Provisioning
Platform, is an advanced compact Add Drop Multiplexer which can
transmit up to 63 E1 and/or data service such as V.35 and
Ethernet via an SMT-1 ring. The optical interface complies with
international telecommunication standards, such as ITU-T G.655,
G.652, and G.653. By utilizing a modular design for aggregate and
low speed tributaries, the SDHO1A/T can meet your network
demands with a flexible combination of services at a lower cost. All
of the pluggable modules are designed to be hot swapped without
any interruption to traffic when plugging in or out. In addition to the
E1 tributaries, other data interfaces are also provided for data
communications such as V.35 and 10/100M Ethernet. Users can
select any combination of modules according to their
requirements. With its full function and multi-access capability, the
SDHO1A/T is your best choice for optical SDH networks.

Features

e Stand-alone and rack-mountin 19 or 23 inch EIA rack.

e Upto32TlorEl (48,12, 16 & 32)

e Flexible ADM (add/drop multiplexer) with 63 available VC12
resources

e Up to 4 tributary cards per unit.

e Every module hot swappable

e Backup configurations in flash for system restart or power failure.

e Various services, such as E1/T1, V.35 and 10/100M Ethernet

e Ethernet traffic is encapsulated and transported over SDH using
Generic Framing Procedure (GFP) & Virtual Concatenation (VCAT)

e EIl transparent transmission with HDB3 or AMI line coding

e EoS (Ethernet over SDH) for E-LAN. Supports Ethernet traffic in all
nodes of rings

e Single-ended network management

e 1+1 APS for optical line and module (optical redundancy)

e Three timing synchronization modes

e Alarm relays

e Alarm and performance monitoring

e Administration security with login by username and password
assigned by supervisor

e Menu-driven and SNMP management interfaces

e Local and remote loop back functions for optical and E1/T1 I/Fs

e Dual power AC + DC

Ordering Information

SDHOLA/T-[ | 1] Powertype

CH-AD : Chassis with AC+DC power
Example: SDHO1A-CH-AD

SDHOLA/T-[ || I | Joptional card

E1B :4ch E1 BNC card
8E1R : 8ch E1 RJ45 card
E1R :4ch E1 RJ45 card
T1R :4ch T1 RJ45 card
V35 :4ch V35 card
SW  :4-port Ethernet switch card
T3 :E3card
Example: SDHO1A/T-V35

www.ctcu.com

Fiber Optic Multiplexer

16 Cahnnel E1, Data, 4-port Ethernet

STM-1 Add-Drop Multiplexer
SDHO1A /T

Connector  1x9 (SC, FC)

155.52Mpbs (STM-1)

Fiber SM 9/125um

SM 30/60/120km, WDM 60km
Wavelength 1310nm, 1550nm

Optical Interface
Data rate

Distance

Electrical Interface Console D-type 9-pin female
SNMP, LAN  RJ45
Alarm D-type 9-pin male

Frame Ground Screw

STM1: ITU-T G.707, G.841, G.783, G.803, G.652

E1: ITU-T G.703 G.704, G.706, G.732, G.823

T1: ITU-T G.703 G.704, G.706, G.733

Ethernet: ITU-T G.7041 GFP-F, G.707 VCAT,
IEEE802.3x, 802.1p, 802.1q, 802.3ad,
802.1w, 802.1d

V35: ITU-T V.35, ITU-T G703

PWR, WK, FLT-fault, Alarm, ACO, RDI, LBK,

Channels, Ethernet

Power AC : 90 ~ 264V, DC24 : -36 ~ -72V

Power Consumption < 15W

312 x 440 x 44mm (D x W x H)

Weight 3.6 kg

Standard

Indication

Dimensions

Temperature 0 ~ 50°C (Operating) ,-10 ~ 70°C (Storage)
Humidity 10 ~ 90% non-condensing

Certification CE, FCC, RoHS

MTBF 50,000 hours

Managed STM-1 Add Drop Multiplexer

SDHO1A
E1/T1
V35
PBX
—]¢ E3
| ]
Ethernet RS232
clear
channel
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(Y8 OlT-200

2U Managed 4-slot OLT Chassis
OLT-200

The OLT-200E is 2U 19” EPON OLT chassis. It complies with
IEEE 802.3ah standard and provides 4-slot for PON interfaces
module. The PON card is modularized design and have two PON
port on each card. Each PON port supports 32 ONU for
subscribers. So, One OLT-200E chassis can support up to 256
subscribers. OLT-200E provide combo Uplink interface SFP slot
and 10/100/1000Base-T. It is the lowest cost deployment for
FTTB/FTTH.

Features
Compliant to IEEE 802.3ah standard

Flexible QoS management for triple play service

Flexible VLAN management to meet operator’s service model
Support IGMP proxy and IGMP snooping for efficient Multicast
Support full suite of security and administrative functions
Support completed OAM&P functions

Support 256 subscribers

Support upstream and downstream

AES-128 encryption

Support 8,192 MAC address per ODN

Limit the number of ONU user MAC address
from 1 to 64

ONU authentication by MAC address or 802.1x
IEEE 802.3ah OAM channel

Security and
Authentication

Remote ONU
Management Loop back test

ONU configuration/provisioning

Configuration parameters save/reload
Performance management

Firmware upgrade

Status/Alarm report

Dimensions(mm): 437(W) x 365(D) x 88(H)
Weight: 6 Kg

Power input: DC -48V or AC 110/220V 60/50 Hz

Hardware Physical
Specification

Power consumption: 70W typical
Operating Environment Ambient operating temperature: 0°C ~ 45°C
Relative Humidity: 5%~90% (non-condensing)

Certification FCCICE

Ordering Information

OLT200- DDDDD Chassis type

CH : 2U 19” 4 slots chassis
AC : 100 ~ 240 AC power card
DC : 18 ~ 72 DC power card

Example: OLT200-CH

Hardware Architecture

PON Module

SCU Module

Supported MIBs

VLAN

Multicast

Quality of Service

19’rack chassis

4 pluggable PON module

1 pluggable SCU module

Interface

2 PON/module, 8 PON/chassis

SC type connector

32 ONUs per PON

1000BASE-PX20E-D for 20 km

Wavelength: 1310nm(upstream)
1490nm(downstream)

Service Network Interface

2 SNI/module, 8 SNl/chassis

Connector type: RJ-45 or SFP

1000Base-T Interface (RJ-45) or 1000Base-SX/LX(SFP)

1 RS232 Console Port

1 10/100 Ethernet Port

Support CLI, SNMPv1 & SNMPv2c

Support SNTP client

Support RFC845 Telnet

Support RFC1350 FTP

RFC 1157 SNMP v1, SNMPv2

RFC1213 (MIBII)

RFC1493 (Bridge MIB)

RFC1757 (RMON)

RFC2674 (pBridge and gBridge)

RFC 4878 OAM Functions

EPON proprietary MIBs

Support VLAN tag add/delete/transparent mode
Support 256 configurable VLANs per ODN
Service-based dedicated VLAN capability
Support IGMP v2

Support IGMP proxy and Fast Leave

Support 256 multicast groups

8 IEEE 802.1p priority level

Static and dynamic bandwidth allocation (DBA)
for upstream traffic

Service Level Agreement: Min. bandwidth,
Max. Bandwidth, delay and Priority

Rate Limiting for each service

Configurable DBA from SNMP or RS232 Console

OLT200- I:”:":”:":‘ Optional card

SCU : System control SNMP card
22 :2ch 1000T to 1000PX 2km PON card

Example: OLT200-22
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CTC all types of Optical Network Unit (ONU) are IEEE 802.3ah standard compliant. Each model provides one PON port to connect to the

GEPON

1-Port 10/100/2000TX ONU
ONU-311
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central office OLT, but with different User Network Interfaces. ONU300 has one 10/100/1000Base-T user network interface.. All of ONU300 meet

the future triple-play service requirements.

Features

® Compliant to IEEE 802.3ah standard

B Support 1 optical interface and 1 10/100/1000Base-T User
Network Interface

Flexible QoS management for triple play service

Flexible VLAN management to meet operator’s service model
Support IGMP snooping for efficient Multicast

Support filtering function to permit/deny upstream traffic

PON Interface SC type connector
1000BASE-PX10E-U for 10Km or
1000BASE-PX20E-U for 20Km
Wavelength: 1310nm(upstream),
1490nm (downstream)

1 10/100/1000BASE-T

1 RS232 Console Port

User Network Interface(UNI)
Managment Interface

VLAN Support transparent bridging protocol specified in
IEEE 802.1D
Support VLAN tag add/ delete/ transparent mode
Multicast Support IGMP v2

Support IGMP snooping
Support 8 multicast groups

Ordering Information

ONU- l:":”:":”:‘ Model type

311 :10/100/1000T to 1000PX 10km ONU
312 :10/100/1000T to 1000PX 20km ONU
Example: ONU-311

IP DSLAN

ONU

www.ctcu.com

Quality of Service Support 4 priority queues, one per traffic class
Support advanced classification capability to map
upstream traffic to priority queues according to:

m |Pv4 DSCP

m Source/Destination IPv4 Address

m 802.1p priority field

m Ether type field

Security and Filtering ~ Support upstream and downstream AES-128 encryption
Support the filtering function to permit and deny the
upstream user traffic according to:

m Ether type field

= VLAN ID

m Source/Destination MAC Address

m Source/Destination IPv4 Address

Management and Support OAM loopback test
Diagnostic Notify OLT System via dying gasp message when
the ONU is in power failure

Support remote firmware upgrade

Support downstream and upstream FEC
Dimensions(mm): 187(W) x 145(D) x 38(H)
Weight: 1.5 Kg

Hardware Physical

Specification
Power input: DC 12V (External AC power adapter)
Power consumption: 6W typical

Operating Environment Ambient operating temperature: -10°C ~ 45°C

Relative Humidity: 5%~90% (non-condensing)

Certification FCC
Internet
Video ;
Service / V°"?e
i Service
NMS&/ IP Network
oLT < / oLT

& ==

’ WDM
EDFA

—— 4
/ Transmitter

—
oA

CATV

Headend

= CATV CATV

_____________ONU-377 JREEE




4-port 10/200TX ONU
ONU-241

CTC all types of Optical Network Unit (ONU) are IEEE 802.3ah
standard compliant. Each model provides one PON port to connect
to the central office OLT, but with different User Network
Interfaces.. ONU240 provides four 10/100 Base-T user network
interfaces. TONU240 provides four 10/100 Base-T user network
interfaces, and also supports one RF interface for FTTH/FTTB
CATV solution. All of them meet the future triple-play service
requirements.

Quality of Service

CATV service
Features
® Compliant to IEEE 802.3ah standard

B Support 1 optical interface and 1 10/100/1000Base-T User
Network Interface

Security and Filtering

B Flexible QoS management for triple play service
B Flexible VLAN management to meet operator’s service model
m Support IGMP snooping for efficient Multicast

m Support filtering function to permit/deny upstream traffic
Management and
Diagnostic
PON Interface SC type connector
1000BASE-PX10E-U for 10Km or
1000BASE-PX20E-U for 20Km
Wavelength: 1310nm(upstream), Hardware Physical
1490nm (downstream)
User Network Interface(UNI) 4 10/100BASE-TX

1 RS232 Console Port

Specification

Managment Interface

Support 4 priority queues, one per traffic class
Support advanced classification capability to map
upstream traffic to priority queues according to:

m |[Pv4 DSCP

m Source/Destination IPv4 Address

m 802.1p priority field

u Ether type field

Support 1 RF interface for FTTH CATV service

(for TONU200 model)

Support upstream and downstream AES-128 encryption
Support the filtering function to permit and deny the
upstream user traffic according to:

m Ether type field

= VLAN ID

m Source/Destination MAC Address

® Source/Destination IPv4 Address

Support OAM loopback test

Notify OLT System via dying gasp message when the
ONU is in power failure

Support remote firmware upgrade

Support downstream and upstream FEC
Dimensions(mm): 230(W) x 145(D) x 38(H)
Weight: 1.5 Kg

Power input: DC 12V (External AC power adapter)

Power consumption: 12W typical

VLAN Support transparent bridging protocol specified ~ Operating Environment Ambient operating temperature: -10°C ~ 45°C
in IEEE 802.1D Relative Humidity: 5%~90% (non-condensing)
Support VLAN tag add/ exchange/ transparent  Certification FCC
mode
Support 4 port-based VLAN

Multicast Support IGMP v2
Support IGMP snooping per UNI port Internet
Support 8 multicast groups Video v

Sghice / Service
. . NMS -—/
Ordering Information @_/ IP Network
ONU- DDDDD Model type OLT % / oLt

241 :4-port 10/100TX to 1000PX 10km ONU

242 :4-port 10/100TX to 1000PX 20km ONU
Example: ONU-241

IP DSLAN
=

ONU

oy

’ WDM
EDFA

LT ’
/ Transmitter

CATV

y

!l.

CATV

CATV
Headend
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GEPON

GEPON Network
Management System

OLT-EMS

E-PON NMS is a Java-based, client/server GUI Network Management System (NMS). It can manage at least 100 CTC EPON system and
50,000 ONUs plus all of fiber network equipments of CTC. The products include EPON OLT, EPON ONU, CATV Optical Transmitters, and
EDFA amplifiers. E-PON NMS provides OAM&P functions such as the daily record of the network activity Log, Alarm, Equipment Firmware
Upgrading, Configuration Management, Performance Management, Security Management, Fault Management, and Group Management etc.

The system architecture of E-PON NMS is three-tier. It includes client, NMS server, and the managed EPON network equipments. E-PON
NMS allows many administrators to manage the network equipment at the same time through the web browser. The NMS server can accept
the SNMP traps that issued by the network equipments. With E-PON NMS, administrator can easily control the current network status. .

Iltems PON NMS

System Requirements CPU: Intel Pentium P4-1.6G or higher
DRAM: 256MB or higher

Display: 1024x768 or higher

OS: Windows 2000 or Windows XP
Java J2SE 1.4.2 or above

MySQL 4.0.18 or above

User Interface Java-based GUI

Configure multi-COA simultaneously
Configuration Management Interface configuration

SLA provision

Firmware update
Downloadable DBA function
Remote control of ONU

Fault Management Local/Remote loopback testing
Ping testing

Link status detection

System fault detection

Dying Gasp
Performance Management Local/Remote PON/Ethernet interface statistic collection and history
Security Management Data encryption/decryption
ONU authentication (802.1x and RADIUS)
Account Management Client information update
Freeze/unfreeze client connection
Database (MySQL) Data collection and history

Account management

v

<
L.

EMS

e,

[y
%
Ordering Information
OLT OLT OLT

/ OLT- DDDDD Model type
NMS : GE-PON Network Management

/ £ J System Software
Example: OLT-NMS

www.ctcu.com
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Fiber Transceiver

Hot-pluggable fiber transceiver modules

SFP/GBIC

GBIC/ SFP Transceivers are high performance, cost effective modules for serial optical data communications applications specified for a single
mode at 1.25/2.5Gbps. They operate with +3.3V/5V power supplies and are intended for single mode or multi-mode fiber, operating at a nominal
wavelength of 1310(850) nm. Each GBIC/ SFP Transceiver consists of a transmitter optical subassembly, a receiver optical subassembly and an
electrical subassembly. GBIC/ SFP Transceivers are duplex SC/ LC transceiver designed for use in Gigabit Ethernet and to provide an IEEE-802.3z
compliant link for 1.25/2.5Gbps short or long reach applications.

Features

B Features

B Up to 10Gb/s bi-directional data links
B SFP & SFP+ Multi-Source Agreement compliant B Class 1 laser safety standard IEC825 compliant
m Single 3.3V power supply B Hot Pluggable

® Duplex or Simplex LC receptacle connector | | ower power dissipation

Ordering Information

XX- X- X XXX- XXX
Connector Type Fiber Type Speed Type Connectivity Distance Wave length
GB: GBIC S: SM 9:2.5G 000: 2km/ 550m S85: SX850
SF: SFP M: MM 7:1.25G 010: 10km L31: LX1310
5: 155M 040: 40km Z55: ZX1550
080: 80km WA: T13/ R15
120: 120km WB: T15/ R13
CXX: CWDM
100Base-X Dual fiber SFP
Model Name Wavelength(nm) Media Optical Power(dBm) | Sensitivity(dBm) Margin Distance
SFM-5000-L31 1310 MMF -20 —-14 -32 12 2km
SFM-5005-L31 1310 MMF 9 — 0 -30 21 5km
SFS-5030-L31 1310 SMF -15 — -8 -34 19 30km
SFS-5060-L31 1310 SMF 5 — 0 -35 30 60km
SFS-5080-L31 1310 SMF 0 — +5 -36 36 80km
SFS-5100-Z55 1550 SMF 5 — 0 -35 30 100km
SFS-5120-7Z55 1550 SMF 0 —+5 -35 35 120km
SFS-5080-Cxx CWDM SMF 5 ~— 0 -35 30
SFS-5100-Cxx CWDM SMF 0 —+5 -35 35
SFT-5000-R45 - Copper --- 100m
100Base-BX, Single fiber Bi-Directional SFP
Model Name Wavelength(nm) Media Optical Power(dBm) | Sensitivity(dBm) Margin Distance
SFM-5010-WA T1310/R1550 MMF -14 — -8 -28 14 10km
SFM-5010-WB T1550/R1310 MMF -14 — -8 -28 14 10km
SFS-5020-WA T1310/R1550 SMF 14 — -8 -32 18 20km
SFS-5020-WB T1550/R1310 SMF -14 — -8 -32 18 20km
SFS-5040-WA T1310/R1550 SMF -8 — -0 -34 26 40km
SFS-5040-WB T1550/R1310 SMF -8 — -0 -34 26 40km
SFS-5060-WA T1310/R1550 SMF 5 — -0 -34 29 60km
SFS-5060-WB T1550/R1310 SMF 5 — -0 -34 29 60km

1-101 I <
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Fiber Transceiver

1.25Gbps (1000Base-X, Fiber Channel) GBIC 1
Model Name Wavelength(nm) Media Optical Power(dBm) | Sensitivity(dBm) Margin Distance
GBM-7000-S85 850 MMF 95 — -4 -17 26 550m én_
GBM-7002-L31 1310 MMF 9~ -1 -19 29 2km 2
GBS-7010-L31 1310 SMF 95 — -3 -20 10.5 10km wn
GBS-7040-L31 1310 SMF 2 — 43 -23 21 40km g
GBS-7050-Z55 1550 SMF 3~ +2 24 21 50km 8
GBS-7080-Z55 1550 SMF 0 —+5 -24 24 80km
GBS-7120-7Z55 1550 SMF 0 — +5 -30 30 120km

1.25Gbps (1000Base-X, Fiber Channel) SFP

Model Name Wavelength(nm) Media Optical Power(dBm) | Sensitivity(dBm) Margin Distance
SFM-7000-S85 850 MMF 95 — -4 -17 26 550m
SFM-7002-L31 1310 MMF 9 — -1 -19 29 2km
SFS-7010-L31 1310 SMF 95 — -3 -20 10.5 10km
SFS-7020-L31 1310 SMF 8 ~ 2 -23 15 20km
SFS-7040-L31 1310 SMF 2 — 43 -23 21 40km
SFS-7060-Z55 1550 SMF -3 — +2 -24 21 60km
SFS-7080-Z55 1550 SMF 0 — +5 -24 24 80km
SFS-7120-755 1550 SMF 0 — +5 -30 30 120km
SFS-7040-Cxx CWDM SMF 5~ 0 -23 18
SFS-7080-Cxx CWDM SMF 0 — +5 24 24
SFS-7100-Cxx CWDM SMF 0 — +5 -30 30
SFT-7000-R45 Copper 100m

1.25Gbps (1000Base-X, Single Fiber Bi-Directional) SFP

Model Name Wavelength(nm) Media Optical Power(dBm) | Sensitivity(dBm) Margin Distance
SFS-7010-WA T1310/R1550 SMF 9 ~ -3 -20 1 10km
SFS-7010-WB T1550/R1310 SMF 9 — -3 -20 1 10km
SFS-7020-WA T1310/R1550 SMF 7~ 2 -22 15 20km
SFS-7020-WB T1550/R1310 SMF 7~ -2 -22 15 20km
SFS-7040-WA T1310/R1550 SMF 3~ -2 -23 20 40km
SFS-7040-WB T1550/R1310 SMF 3~ 2 -23 20 40km
SFS-7060-WA T1310/R1550 SMF 0 — +5 -24 24 60km
SFS-7060-WB T1550/R1310 SMF 0 — +5 -24 24 60km

2.5Gbps Multi-Rate (155M ~ 2.67G) SFP

Model Name Wavelength(nm) Media Optical Power(dBm) | Sensitivity(dBm) Margin Distance
SFS-9002-L31 1310 SMF 10 — -3 -18 8 2km
SFS-9015-L31 1310 SMF 5~ 0 -18 13 15km
SFS-9025-755 1550 SMF 5 ~ 0 -18 13 25km
SFS-9040-L31 1310 SMF 3 — 42 -27 24 40km
SFS-9080-255 1550 SMF 3 — 42 -28 25 80km
SFS-9100-255 1550 SMF 0 — +5 -30 30 100km
SFS-9040-Cxx CWDM SMF -1 — +4 -21 20 40km
SFS-9080-Cxx CWDM SMF 2 — 43 -28 26 80km
SFS-9100-Cxx CWDM SMF 0 —+5 -30 30 100km

10Gbps SFP+

Model Name Wavelength(nm) Media Optical Power(dBm) | Sensitivity(dBm) Margin Distance
SFM-1000-SR85 850 MMF 73 — -1 9.1 1.8 300m
SFS-1010-LR31 1310 SMF -8.2 — +0.5 -14.4 6.2 10km

www.ctcu.com _________Ssrp/Gp/p BRI



Transceiver | Distance Wavelength Optical | Sensitivity] Power Diode |Connector] BER
Power Budget
GBIC / 1x9 (km) (nm) (dBm) (dBm) (dB)
MM 0.55 850 -4~95 -18 8.5 FP
2 1310 -1~-9 -19 10 FP
SM 10 1310 -3~-9.5 -20 10.5 FP
20 1310 5~0 -20 15 FP
40 1310 +3~-4 -23 19 DFB SC
50 1550 +1~-4 -23 19 DFB
80 1550 +5~0[ -23 23 | DFB < 10"
WDM 10A 1310(Tx) / -3~-9 -20 11 FP
1550 (Rx)
10B 1550(Tx) / -3~-9 -20 11 FP
1310(Rx)
20 A 1310(Tx) / -3~-8 -23 15 FP
1550(Rx)
20B 1550(Tx) / -3~-8 -23 15 FP
1310(Rx)
40A | 131000/ | +2~-3] -23 20 DFB
1550(Rx)
40 B 1550(Tx) / +2 ~ -3 -23 20 DFB
1310(Rx)
60 A 1310(Tx) / +5~0 -24 24 DFB
1550(Rx)
60 B 1550(Tx) / +4 ~-2 -25 23 DFB
1310(RX)
Transceiver Distance Wavelength Optical [|Sensitivity] Power Diode |[Connector] BER
Power Budget
GBIC / 1x9 (km) (nm) (dBm) (dBm) (dB)
MM 2 1310 -14 ~-20] -31 11 FP
SM 15 1310 -5~-17 -35 18 FP SC
30 1310 -5~-15 -35 20 FP ST
50 1310 +2 ~ -8 -36 28 FP FC
80 1550 0~-5 -34 29 DFB
120 1550 +5~0 -35 35 DFB
WDM 20 A 1310(Tx) / -7 ~-15 -32 17 FP < 10-12
1550(Rx)
20 B 1550(Tx) / -7~-18 -32 14 FP
1310(Rx)
40 A 1310(Tx) / 0~-7 -32 25 FP
1550(Rx)
40B | 1550(7x)/ | 0~-8 | -32 24 FP sc
1310(Rx)
60 A 1310(Tx) / 0~-5 -34 29 DFB
1550(Rx)
60 B 1550(Tx) / 0~-5 -34 29 DFB
1310(Rx)
80 A 1310(Tx) / +5~0 ] -34 34 DFB
1550(RX)
80B 1550(Tx)/ | +4~-2| -34 33 DFB

1310(Rx)




Fiber Attenuator

Fiber Attenuator
Attenuator

FC Type ST Type SC Type

CTC Union offers 1 ~ 20dB and standard attenuation values at 3, 5, 10, 15 and 20 dB, advantaging economy scale for mass productive
supply and custom-made attenuation value meeting your specific requirement, supported by our technical team to obtain the best synergy.

Features

Mode Type SM, MM
B Low back reflection Operating wavelength (nm) 1310, 1550
B High power endurance MAX PDI (dB) <01
B Precise control of attenuation range Attenuation Value +0.5dB ( < 10dB)
B Easy installation +1.0dB (> 10dB)
B Environmentally stable Return Loss (dB) UPC > 55db, APC> 60dB, PC>45dB
B Customer design specification Qe Vel e UL CU SIS
m Readiypansmalnable Storage Temperature -40 ~ 85°C
Connector Type SC, FC, ST, LC

Build-out Attenuator (Fixed Type) Hybrid Attenuator / Adapter In-Line Built-out Attenuator
(LC/SC,LC/FC,FC/LCSCILC,
SC/FC,SC/ST)

Ordering Information

FA-IC-PCO O

3
1 2 3
Fiber mode Connector Type | Attenuation Value
S: Single-mode S: SC 01 ~25dB
M: Multi-mode F:FC
L:LC

wWww.ctcu.com
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Fiber patch cable and pigtail are ultra reliable devices featuring low insertion loss and back reflection. The fiber patch cable and pigtail come

Fiber Patch Cords

Fiber Patch Cords& Pigtail

Cables

.
o
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=
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D
=%
(0]
wn

with your choice of simplex or duplex cable configurations and various types of pigtail and connector terminations to meet your requirement.

Features
B Meets JIS C5973 FO4 type and EIA/TIA 604-3A standards Fiber Types Single-mode (9/125um),
® Economical in both design and termination process L4 e (ST, (25
. . . - Simpl d Dupl
B Reduce assembly time and simplify training Al S S
) ) ) Connector ST, SC, FC, LC, MTRJ, MU
B Reduce maintenance and creates consistent optical

Insertion Loss (dB)

< 0.2dB (typical 0.3dB)

performance Return Loss (dB) -60dB
B Stable performance Operating Temperature -40 ~ 75°C
Storage Temperature -55 ~ 85°C
Tension Repellence 888N (200Ibs)
Maximum diffusion 500N
Application Pres Repellence 1700N
Strike Repellence 0.5N/M
B CATV Network )
Ferrule Type Ceramic
- o . . )
Telecommunication Network Dielectric Withstand Test 100kpsi/689N/mm(IEC793-181)
B Data communication Network Swing Test 300 Cycles
B Active device termination Minimum Curve Radius  25.4mm
B [nstrumentation
Ordering Information
1 2 3 4 5 6 7 8
1 | 2 3 | 4 5 6 7 8
Connector Type Connector Type Fiber Mode Cable Type Cable Length
FC FC P PC FC FC P PC S |Single-mode| D | Duplex 5 | 50/125um Meter =M |
SC SC A APC SC SC A APC M |Multi-mode | S | Simplex 6 | 62.5/125um (example 1Meter=1M)
ST ST ) UPC ST ST U UPC 9 | 9/125um
LC LC LC LC
PT Pigtail PT Pigtail
MJ MT-RJ MJ MT-RJ

www.ctcu.com
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4U Managed 16-Slot
G.SHDSL .bis TDM Chassis

SHRMO03b-TDM

The SHRMO3b-CH chassis is a 4U 19(23)" rack that supports dual power and 16-slot for 2 wires dual channels, 4 wires single channel hot
swappable cards for G.703 E1, T1, V.35 (RS-530/449/X.21) and bridged Ethernet. Utilizing industry standard SNMP protocol, the management
feature can configure and monitor each local channel and the connected remote modems. In addition, RS-232 console and Telnet provide menu
based management while embedded Web offers a user friendly graphical environment for OAM&P. This Rack is 100% compatible with our
SHDTUO3b standalone TDM based CPE modems for E1, serial data and Ethernet.

Features Connectors
W 4U 19(23)” 16-slot chassis Console port (RJ45, RS232C)
WAN port RJ45 Jack (2-wire, 4-wire).

B Interface Cards for E1/T1, V.35, Ethernet (Bridge) : . )
Physical Specifications

B Up to 30 ports per chassis (2 ports per card for 2 wires) ) )
Dimensions: 178mm x 440mm x 315mm (W x D x H)

B Hot swappable Weight: 7.9kg w/o P/S
B Data rate 2 wire up to 5.7Mbps and 4 wire up to 11.4Mbps Power Characteristics
B Adaptive rate feature maximizes data rate based on loop AC 190 ~ 230V.AC 47/63Hz

N DC : 24VDC, 48VDC, 72VDC

conditions Environmental Specifications

B Supports console terminal, Telnet, web and SNMP management Operating 0°C to 50°C
m Supports TFTP upgrade Storage -10°C to 70°C

Relative humidity 5% to 90% non-condensing
Predicted MTBF : 65,000 hrs (25°C)
Certification

FCC class A, VCCl class A, CE, RoHS

B Allinterface connectors on the rear panel

SHRMO3b-TDM front view
o SNMP Management

@ 16-slot for Line Card Removal / Replacement

L ] Power Redundancy

SHRMO03b-TDM back view ®  SNMP Management

Cooling Fan Power Terminal

@®  Alarm Relay

L Circuit breakers provide over current

protection for AC or DC inputs.

@ Main Switch control the input flow of AC or DC
@ IEC connector supply AC voltage (110-220VAC)
Terminal strip for DC power (48VDC)

Technologies supported E1, T1
Technologies supported 10/100Base-TX Ethernet.
Technologies supported Data (V35/X21/RS530)




G.SHDSL.bis TDM Platform

Power Redundancy

All the SHRMO03b TDM chassis power supplies are hot swappable and modular, installing two into a
chassis, provides redundancy should a single power supply fail. A fully loaded chassis can run
continuously with only one power module fitted into the chassis.

Cooling Fan

The cooling fan unit is an optional component. In a stacked chassis scheme, where ambient
temperature may be higher than 25C (77F), or the chassis is fully loaded with line cards, the fan
option is recommended to keep cooler air moving through the chassis. The fan box is designed to be
placed on top of the SHRMO3b chassis and pulls warm air up and out

of the chassis, expelling it out the rear of the fan box. The cooling fan unit will add 1U rack space to
the chassis for an overall total of 5U.

P
O
W
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wn

Network Management

The SHRMO3b TDM chassis provides an SNMP Management card which must be installed into the
SNMP slot of chassis. The SNMP card allows a network administrator with the ability to configure and
monitor the status of the blades. Management can be achieved locally over RS232, or over the network
by Telnet, Web or SNMP. The management module can also configure and monitor the status of a
remote blade.

Protocol Supported

The SHRMO03b TDM chassis has been designed as a Managed platform. This allows network
administrators to deploy the chassis in a wide range of network. Technologies supported by the chassis
included E1, T1, Data (V35/X21/RS530), and 10/100Base-TX Ethernet.

LAN
v

SHDTUO3bA-ET100 %hernet

Router ’PBX

v35/
TDM Based ’ /
2Wires, 5.7Mbps 4 Wires, 11.4Mbps = . / E’

SHDTUO3bA-V35
SHDTUO3bA-E1

SHRMO03b TDM

erork Z%CZJ//L ’ PDH/ SDH ;
e LN |

Ordering Information

SHRMO3b 'DDDDD Chassis type

AD-CH: 4U 19" 15-slot chassis for AC+DC power
FAN : Chassis cooling fan tray
AD :AC 110V~220V + DC 36 ~72 V power card

Example: SHRMO3b-AD-CH

SHRMO3bA- DDDDD Optional card

E1l : E1 card

T1 :T1 card

Data :V35,X21,RS530 card

ET100 : 10/100Base-TX card
Example:SHRMO3bA-E1

www.ctcu.com RMO3b-TDM 2-2



G.SHDSL.bis TDM Interface card

SHRMO3b-TDM Slide-in Card Overview

Data (V35/X21/RS530 ) card

m Supports V.35/RS-530 or V.36/X.21 over SHDSL
B Standard ITU G.991.2 (2004) supports improved reach, speed and interoperability
B Payload rates: Up to 5.696Mbps(for 2-wire model) or Up to 8.192Mbps(for 4-wire model)

Local management interface with console

B Remote line loopback

G.SHDSL.bis Line performance monitoring (data rate and SNR)
Raw and per time interval statistics

Connector : DB-25 female for V.35 cable

Supports 2 wires / 2Ch or 4 wires / 1Ch per card

Ethernet card

I m 10/100Mpbs Half/Full Duplex, Auto-sensing, Auto-Crossover

Standard ITU G.991.2 (2004) supports improved reach, speed and interoperability
B | ocal management interface with console

Remote line loopback

G.SHDSL.bis Line performance monitoring (data rate and SNR)
Raw and per time interval statistics
Supports 2 wires / 2Ch or 4 wires / 1Ch per card

Connector : RJ-45 Ethernet Interface

Up to 1024 MAC address learning, filtering bridge

TDM Based 2Wires 2 Channels 5.7Mbps Application

SHDTUO3bA-ET100(Data)
SHRMO3bA

5.7Mbps E’
:

NMS 5.7Mbps E’

SHRMO3bA-ET100(Data) SHDTUO3bA-ET100(Data)

TDM Based 4Wires 1 Channels 11.4Mbps Application

SHRMO3bA
@ 17.4Mbps E’
NMS
SHRMO3bA-ET100(Data) SHDTUO3bA-ET100(Data)

Ordering Information

SHRMO3bA-[_ 1[I T optional card

E1 :E1 card

T : T1 card

Data :V35,X21,RS530 card

ET100 : 10/100Base-TX card
Example:SHRMO3bA-E1

23 IR www.ctcu.com



G.SHDSL.bis TDM Interface card

Overview

E1l card

m Supports E1 and fractional E1 over SHDSL

Connection: RJ-48C for balanced 120Q E1 cable and BNC for unbalanced 75Q E1 cable
Line Rate : 2048KHz +/- 50ppm

Line code: HDB3/AMI

Framing : PCM30/PCM30C/PCM31/PCM31C and Unframed

Data Rate : 64Kbps to 2.048Mbps ( Nx64Kbps , N=1 to 32)

Operation : Full E1 and Fractional E1

Local management interface with console

Remote line loopback

E1 performance monitoring and alarm buffer
G.SHDSL.bis Line performance monitoring (data rate and SNR)

Raw and per time interval statistics

Supports 2 wires / 2Ch or 4 wires / 1Ch per card

Tl card G.703 Interface (as T1)

Connection: RJ-48C for balanced 100Q T1 cable

Line Rate : 1544KHz +/- 50ppm

Line code: B8ZS

Framing: SF/ESF/Unframed

Data Rate : 64kbps to 1.536Mbps ( N=1 to 24)

Operation : Clear Channel and Factional T1

Supports 2 wires / 2Ch or 4 wires / 1Ch per card

Local management interface with console Remote line loopback
T1 performance monitoring and alarm buffer

G.SHDSL.bis Line performance monitoring (data rate and SNR)

Raw and per time interval statistics

Supports 2 wires / 2Ch or 4 wires / 1Ch per card

TDM Based 2Wires 2 Channels 5.7Mbps Application

SHDTUO3bA-E1(T1)
SHRMO3bA

5.7Mbps —

& 2
NMS 5.7Mbps E

SHRMO3bA-E1(T1) SHDTUO3bA-E1(T1)

TDM Based 4Wires 1 Channels 11.4Mbps Application
SHRMO03bA

11.4Mbps —

NMS

SHRMO3bA-E1(T1) SHDTUO3bA-ET1(T1)

sa1as 15ax PN
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G.SHDSL.bis TDM NTU

TDM G.SHDSL.bis 2/4 Wire
5.7M/11.4M E1 NTU

SHDTUO3b-E1

The CTC SHDTUO3 family of G.SHDSL TDM based modems
is a telecom product for carriers or SME users. The SHDTUO3-E1
offers an ITU-T G.703 DTE interface which works over an SHDSL
interface. The modem supports two different connectors for
G.703 E1 application (balanced 120 Ohm RJ45 or unbalanced 75
Ohm dual BNCs) at bit rates from 64kbps to 2.048Mbps. The
SHDTUO3b-E1 can be configured and managed via EOC, or
menu-driven VT100 compatible Async. terminal Interface, either

Features

e Supports E1 and fractional E1 over SHDSL

e Standard ITU G.991.2

e Fast and cost-effective services of voice or TDM on a single or
two wire pair of existing copper loop infrastructure
Wetting current to protect copper line (optional)

e Local management interface with console

e Remote line loopback

e E1 performance monitoring and alarm buffer

e G.SHDSL Line performance monitoring (data rate and SNR)

e Raw and per time interval statistics

-
PDH/ SDH

E1 ‘ E1 E1
SHDTUO3b(A)-E1 SHDTUO3b(A)-E1 SHDTUO3b(A)-E1
SHDTUO03b(A)-V35 SHDTUO3b(A)-ET100 SHDTUO3b(A)-E1

V.35 E thernet E1

== Router
] LAN
| PBX
LAN

[

Ordering Information

SHDTUO03b(A)- E1-[ | | || Ipowertype

AD : AC+DC power

Example: SHDTUO3b-E1-AD
SHDTUO3bA-E1-AD

SHDSL Interface

El Interface

Performance

Diagnostic

Management

Indications

Power Input

Power Consumption
Dimensions

Weight
Temperature
Humidity
Certification

MTBF

* Line code : 16 level Trellis coded PAM
e Line datarate :
User selectable from é4kbps to 2.304Mbps
* Support : ANSI (Annex A) and ETSI (Annex B)
* Support wetting current :
4mA-20mA and alarm on failure
¢ Compliance: ITU-T G.991.2
¢ Line code: HDB3/AMI
* Data rate: 64kbps to 2048kbps
¢ Operation: full or fractional
* Impedance:
120 ohms balanced / 75 ohms unbalanced
¢ Framing: structured with or without CRC-4
or unstructured
¢ Timing: internal, and G.703
* Compliance: ITU-T G.703, G.704, G.706, G.821,
G.823, G.826, CTR12
* Transmit level
* Pulse amplitude:
Nominal 2.37V+10% for 75 ohm /
Nominal 3.00V+10% for 120 ohm
¢ Zero amplitude: +0.1V
* Transmit frequency tracking
¢ Internal timing :+/- 30ppm
* Loopback timing :+/- 50ppm
 External timing :+/- 100ppm
« Jitter performance : ITU-T G.823
* Interface connections : BNC for unbalanced,
5 pin wire connector for balanced
* SHDSL PM : ES-crc, SES-crc, UAS, LOSW seconds
* E1 PM: ES, SES, UAS seconds
e Current 15-minute period and 96 previous 15-minute
periods of SHDSL and E1 performance parameters
E1 line loopback / Local SHDSL loopback / Remote
SHDSL loopback / Remote payload loopback
» Configuration with keypads and LCD display
* Console port (RJ45, RS232)
* Support firmware upgradeable
LEDs (PWR, SHDSL, FE1, LOF, LOS, TEST, LOOP,
ALARM, and FAR ALARM)
AC Input: 100~240VAC
DC Input: -36 ~ 72VDC
oW
168 x 195 x 48mm (D x W x H)
850g
0~50°C (Operating) ,-10~70°C (Storage)
10~90% non-condensing
CE, FCC, RoHS
57,000 hrs (25°C)

WWwWWw.ctcu.com



G.SHDSL.bis TDM NTU

TDM G.SHDSL.bis 2/4 Wire
5.7M/11.4M E1/T1 NTU

SHDTUO3b-E1/T1

The CTC SHDTUO3b family of G.SHDSL.bis TDM based WAN Interface Line Rate  ITU G.991.2 (2004) DY
modems is a telecom product for carriers or SME users. In one Coding trellis coded pulse amplitude 8
device, the SHDTUO3b-E1/T1 offers two selectable DTE I/Fs (E1 modulation(TC-PAM16 and TC-PAM32) —
or T1) for convenient use in North America or the rest of the world. Support  AnnexA B, Fand G N
The user-configurable interfaces provide flexible application for Payload rates (—_2
various connections. The modem supports different connectors for 64Kps to 5.696Mbps (N=1 to 89) for 2-wire model. 8
G.703 E1 / T1application (balanced 120 Ohm E1 or 100 Ohm T1 128Kbps to11.392Mbps (N=1 to 172) for 4-wire model
RJ45, unbalanced 75 Ohm dual BNCs) at bit rates from 64kbps to ConnectionRJ-45 jack (2-wire or 4-wire)
2.048Mbps for E1 or 1.544Mbps for T1. The data rate of Impedance 135 ohms
G.SHDSL.bis may be up to 5.7Mbps with one pair copper wire or E1/T1 Interface ConnectionRJ-45 for balanced 120Q E1, 100Q T1 for
11.4Mbps with two pairs. At the reduced rate for E1/T1, these THIEE | [FEN EEI9ID @RS e GeeHiE]

unbalanced 75Q E1
Line Rate  E1: 2048KHz +/- 50ppm , T1: 1.544Mbps
Framing PCM30/PCM30C/PCM31/PCM31C

and Unframed T1 framing?
Data Rate  64Kbps to 2.048Mbps ( Nxé4Kbps , N=1 to 32)
Operation Full E1/T1 and Fractional E1/T1

copper lines can be extended further. The SHDTUO3b-E1/T1 can
be configured and managed via EOC, or menu-driven VT100
compatible Async. Terminal Interface, either locally or remotely.

Indications LEDs (Power, Alarm, Test, SYNC, Error, LBK, E1,T1)

Features DSL Timing Internal:From E1/T1 Recovery (as E1/T1)

0 Bl U1 e CSFPRL MRS Performance Monitoring ES, SES, UAS, LOWS, Alarms and Errors

e Supports fractional E1/T1 Nxé4 over SHDSL Loopback Tests E1/T1 interface only

e Standard ITU G.991.2 (2004) supports improved reach, « Local Digital Loopbacka

speed and interoperability compared to conventional G.shdsl « Local Loopback
e Fast and cost-effective services of voice, TDM and data on » Remote Line Loopback
a single or two wire pair of existing copper loop infrastructure ¢ Remote Payload Loopback

e Local management interface with console ¢ Far-end Line Loopback

e Remote line loopback ¢ Far-end Payload Loopback

e E1/T1 performance monitoring and alarm buffer * Build-in 2047(211-1) bit BER tester

e G.SHDSL.bis Line performance monitoring (data rate and SNR) Management * Configuration with keypads and LCD display

e Raw and per time interval statistics * Console port (RJ45, R$232C)

 Support frmware upgradeable
Power Input AC Input: 100~240VAC, DC Input: -36 ~ 72VDC
Power Consumption < 10W
i/ iRl Dimensions 168 x 195 x 48 mm(D x W x H)
Weight 850g
Temperature 0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
Humidity 10 ~90% non-condensing
E1,T1 E1,T1 ‘ E1,T1 Certifcation CE, FCC, RoHS
’ ’ ’ MTBF 70,000 hrs (25°C)
_ = —
SHDTUO3b(A)-E1 SHDTUO3b(A)-E1 SHDTUO3b(A)-E1

= 14 /

SHDTUO03b(A)-V35 [SHDTUO3b(A)-ET100 | SHDTUO3b(A)-E1

V.35 Ethernet E1
=35 Router

[ LAN
| LAN PBX
[ ]

Ordering Information
SHDTU03b(A)- EL/T1-[ | | T 1[I rower type

AD : AC+DC power
Example: SHDTUO3b-E1/T1-AD
SHDTUO3bA-E1/T1-AD

www.ctcu.com /T1 A



G.SHDSL.bis TDM NTU

TDM G.SHDSL.bis 2/4 Wire
5.7M/11.4M (V35/X21/RS530) NTU

SHDTUO3b-Data

The CTC SHDTUO3b family of G.SHDSL.bis TDM based

WAN Interface Line Rate  ITU G.991.2 (2004)
modem is a telecom product for carriers or SME users. The Coding trellis coded pulse amplitude modulation
SHDTUO3b-V35 offers a V.35 DTE interface which works over (TC-PAM16 and TC-PAM32)
an SHDSL interface. The V.35 interface provides high-speed Support  AnnexA B,Fand G
TDM services by way of a DB25 I/F and adapter cable. The Payload  64Kps to 5.696Mbps (N=1 to 89)
factory selected RS-530 interface will electrically support for 2-wire model.
RS-530, X.21and RS-449 with appropriate adapter cable. The rate 128Kbps t011.392Mbps (N=1 to 172)
data rate of DB25 I/F may be up to 5.696Mbps within one pair for 4-wire model
copper wires or 11.392Mbps within two pairs copper wires. The ConnectionRJ-45 jack (2-wire or 4-wire)
SHDTU03b-V35 can be configured and managed via EOC, or [zl LS el
menu-driven VT100 compatible Async. terminal Interface, either Dl e Pepfocl - Utz Esailypster 2ule iads) el
locally or remotely. rates to 8.192Mbps(for 4-wire model)

Support  V.35/RS-530 or V.36/X.21
Indications LEDs (Power, Alarm, Test, SYNC, Error, LBK, TD, RD)
DSL Timing = Internal

Features
e Supports Nx64 V.35, X21, RS530, and RS449 over SHDSL
e Standard ITU G.991.2 (2004) supports improved reach, speed and

= From DTE ( as V.35 and Ethernet)
Performance Monitoring ES, SES, UAS, LOWS, Alarms and Errors

Loopback Tests = Local Digital Loopback

interoperability compared to conventional G.shdsl| - Local Loopback
e Fast and cost-effective services of TDM on a single or two wire - Remote Line Loopback

pair of existing copper loop infrastructure - Remote Payload Loopback
e Wetting current to protect copper line (optional) * Far-end Line Loopback
e Local management interface with console = Far-end Payload Loopback
e Remote line loopback = V.54 Loopback (for V.35 interface)
e G.SHDSL.bis Line performance monitoring (data rate and SNR) = Build-in 2047(211-1) bit BER tester
e Raw and per time interval statistics Management = Configuration with keypads and LCD display

= Console port (RJ45 , RS232)
= Support frmware upgradeable

Power Input AC Input: 100~240V
DC Input: -36 ~ 72V
PDH/ SDH Dual power Input:100~ 240VAC, -36 ~ -72VDC
Power Consumption < 10W
Dimensions 168 x 195 x 48mm (D x W x H)
Weight 850g
Temperature 0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
E1 E1 E1 Humidity 10~90% non-condensing
’ ’ Certification CE, FCC, RoHS
= E’ —— | MTBF 70,000 hrs (25°C)
SHDTUO3b(A)-E1 SHDTUO3b(A)-E1 SHDTUO3b(A)-E1
SHDTUO03b(A)-V35 SHDTUO3b(A)-ET100 | SHDTUO3b(A)-E1
V.35
E thernet . .
=H= R outer o Ordering Information
‘ LAN
AN N PBX SHDTU03b(A)-Data-[_ | |11 rowertype

[ AD  :AC+DC power
Example: SHDTUO3b-Data-AD
SHDTUO3bA-Data-AD
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G.SHDSL.bis TDM NTU

2/4 Wire G.SHDSL.bis TDM (Bridge) NTU
SHDTUO3b-ET100

The CTC SHDTUO3 family of G.SHDSL TDM based modems
is a telecom product for carriers or SME users. The SHDTUO03- o e CEiE EiE |
ET100 offers a 10/100Base-TX interface which works over an User selectable from 64kbps to 2.304Mbps
SHDSL interface. The Ethernet interface provides Ethernet over - Support : ANSI (Annex A) and ETSI (Annex B)
TDM services by way of a HDLC encapsulation and RJ-45
connector. The data rate of Ethernet I/F may be up to 2.304Mbps
with one pair copper wires. The SHDTUO3-ET100 can be
configured and managed via EOC, or menu-driven VT100
compatible Async. terminal Interface, either locally or remotely.

SHDSL Interface = Line code : 16 level Trellis coded PAM

= Support wetting current :

P
O
w
—
wn
D)
—
)
(%]

4mA-20mA and alarm on failure
= Compliance: ITU-T G.991.2
Ethernet Interface = Supports 10/100Base-T auto sensing half/full duplex
= Complied with IEEE 802.3/IEEE 802.3u
= Operates as a self-learning bridge in transparent mode

= Supports up to 128 MAC learning addresses
= Supports bridge filter function

Performance = SHDSL PM : ES-crc, SES-crc, UAS, LOSW seconds
Management = Configuration with keypads and LCD display
= Console port (RJ45 , RS232)
Features - Support firmware upgradeable
e Supports 10Base-T and 100Base-TX over SHDSL Indications LEDs (PWR, SHDSL, 10M/ACT, 100M/ACT, COL,
e Standard ITU G.991.2 TEST, LOOP, ALARM, and FAR ALARM)
e Fast and cost-effective services of data on a single or two wire Power Input AC Input : 100~240VAC
pair of existing copper loop infrastructure DC Input : -36 ~ 72VDC
e \Wetting current to protect copper line (optional) Power Consumption < 10W
e Local management interface with console Dimensions 168 x 195 x 48mm (D x W x H)
e Remote line loopback Weight 8509
e G.SHDSL Line performance monitoring (data rate and SNR) Temperature 0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
e Raw and per time interval statistics Humidity 10~90% non-condensing
Certification CE, FCC, RoHS
MTBF 57,000 hrs (25°C)

PDH/ SDH

E1 ‘ E1 E1 ‘

=/ =/ =/

SHDTUO3b(A)-E1 SHDTUO3b(A)-E1 SHDTUO3b(A)-E1

= = =

SHDTUO3b(A)-V35 SHDTUO3b(A)-ET100 | SHDTUO3b(A)-E1

e E thernet - Ordering Information
“%5 Router
‘ LAN SHDTU03b(A)-ET100-[ || [ 1 1| powertype
LAN [ ’ PBX AD : AC+DC power

[ Example: SHDTUO3b-ET100-AD
SHDTUO3bA-ET100-AD

www.ctcu.com 100 BPE:



G.SHDSL.bis TDM NTU

2/4 G.SHDSL.bis TDM(E1,V35,LAN)
SNMP NTU

SHDTUO3b-31

The CTC SHDTUO3b family of G.SHDSL.bis TDM based

WAN Interface Line Rate  ITU G.991.2 (2004)
modem is a telecom product for carriers or SME users. In one Coding Trellis coded pulse amplitude
device, the SHDTUO3b-31 offers three DTE I/Fs (E1, V.35, and modulation (TC-PAM16 and TC-PAM32)
Ethernet), which can work simultaneously to share DSL Support Annex A B, Fand G
bandwidth. The user-configurable interfaces provide flexible Payload  64Kps to 5.696Mbps (N=1 to 89) for
application for various connections. The modem supports two rafes 2-wire model.
different connectors for G.703 E1 application (balanced 120 128Kbps to11.392Mbps (N=1 fo 172) for
Ohm RJ45 or unbalanced 75 Ohm dual BNCs) at bit rates from 4-wire model

64kbps to 2.048Mbps. The V.35 interface provides high-speed ConnectionRJ-45 jack (2-wire or 4-wire)

| d 135 oh
TDM services by way of a DB25 I/F and adapter cable. The mpedance 155 ofms

. . . G.703 Interface ConnectionRJ-45 for balanced 120Q E1 cable and
factory selected RS-530 interface will electrically support (as E1) BNC for unbalanced 750 E1 cable
RS-530, X.21and RS-449 with appropriate adapter cable. The Line Rafe  2048KHz +/- 50ppm
data rate of DB25 I/F may be up to 5.696Mbps within one pair Framing  PCM30/PCM30C/PCM31/PCM31C
copper wires or 8.192Mbps within two pairs copper wires. The and Unframed
modem provides 10/100Mbps auto-negotiated Fast Ethernet via Data Rate  64Kbps to 2.048Mbps
an RJ45 LAN connector, which offers customer premise ( Nxé4Kbps , N=1 to 32)
high-speed LAN over TDM services. The SHDTUO03b-31 can be Operation  Full E1 and Fractional E1
configured and managed via EOC, or menu-driven VT100 Data Interface * Payload rates: Up to 5.696Mbps(for 2-wire model)

(as RS-530/V.35/X.21)  or Up to 8.192Mbps(for 4-wire model)
 Support V.35/RS-530 or V.36/X.21
LAN Interface « Single Ethernet Interface
Features (as Ethernet) * 10/100Mpbs Half/Full Duplex, Auto-sensing,
Auto-Crossover
* Up to 1024 MAC address learning, filtering bridge

compatible Async. terminal Interface, either locally or remotely.

e 3-in-1 dot bis modem
e Supports E1, fractional E1, Nxé4 V.35, X21, RS530, RS449 and

Indications LEDs (Power, Alarm, Test, SYNC, Error, LBK, E1, Data, Eth)
Ethernet over SHDSL .
. DSL Timing e Internal

e Standard ITU G.991.2 (2004) supports improved reach, speed and « From E1 Recavery (as 1)
interoperability compared to conventional G.shdsl « From DTE ( as V.35 and Ethernet)

e Fast and cost-effective services of voice, TDM and data on a Performance Monitoring ES, SES, UAS, LOWS, Alarms and Errors
single or two wire pair of existing copper loop infrastructure Loopback Tests E1 and V.35 interface only

e Wetting current to protect copper line (optional) * Local Digital Loopback

e Local management interface with console * Local Loopback

o Remote line loopback ¢ Remote Line Loopback

e El performance monitoring and alarm buffer * Remote Payload Loopback

¢ Far-end Line Loopback
* Far-end Payload Loopback
* V.54 Loopback (for V.35 interface)

e G.SHDSL.bis Line performance monitoring (data rate and SNR)
e Raw and per fime interval statistics

@E@ e Build-in 2047(211-1) bit BER tester
Vs Management » Configuration with keypads and LCD display
Router * Console port (RJ45, RS232C)
 Support frmware upgradeable
« Power Input AC Input: 100~240VAC, DC Input: -36 ~ 72VDC
_ — LAN Dual power Input:100~ 240VAC, -36 ~ -72VDC
SHPTUO3bAST E’Ethemﬂ Power Consumption < 10W
Dimensions 168 x 195 x 48mm (D x W x H)
Copper Weight 8509
(SHDSC) .
=>§<3=' _ ’ Temperature 0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
V.35 El Humidity 10~90% non-condensing
Router PBX Certification CE, FCC, RoHS
MTBF 70,000 hrs (25°C)
’ 4
LAN
Ethermer RSP SHDTU03bA-31 Ordering Information

0 AD : AC+DC power

’ SHDTU03b(A)'31- Dl:”jl:”j Power type

Example: SHDTUO3b-31-AD
PBX SHDTUO03bA-31-AD
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G.SHDSL.bis TDM NTU

2/4 G.SHDSL.bis TDM(E1/T1,V35,LAN)
SNMP NTU

SHDTUO3b-31T

The CTC SHDTUO3b family of G.SHDSL.bis TDM based WAN Interface line Rate 11U G.991.2 (2004) x
modem is a telecom product for carriers or SME users. In one Coding trellis coded pulse amplitude 8
device, the SHDTUO3b-31T offers three DTE I/Fs (E1/T1, V.35, modulation(TC-PAM16é and TC-PAM32) —
and Ethernet), which can work simultaneously to share DSL Support Annex A B, Fand G (Y]
bandwidth. The user-configurable interfaces provide flexible Payload rates192Kps to 5.696Mbps (N=3 to 89) (—_2
application for various service connections. The modem supports for 2-wire model. g
two different connectors for G.703 E1 / T1applications (balanced 384Kbps to11.392Mbps (N=6 to 172)

120 Ohm E1 or 100 Ohm T1 RJ45, unbalanced 75 Ohm dual for 4-wire model

Connection RJ-45 jack (2-wire or 4-wire)
Impedance 135 ohms
E1/T1 Interface Connection RJ-45 for balanced 120Q E1, 100Q T1
cable and BNC for unbalanced

BNCs) at bit rates from 64kbps to 2.048Mbps. The V.35 interface
provides high-speed TDM services by way of a DB25 I/F and
adapter cable. The factory selected RS-530 interface will

electrically support RS-530, X.21and RS-449 with appropriate 750 E1 cable

adapter cable. The data rate of DB25 I/F may be up to 5.7Mbps Line Rate  E1: 2048KHz +/- 50ppm , T1: 1.544Mbps

within one pair copper wires or 11.4Mbps within two pairs copper Framing PCM30/PCM30C/PCM31/PCM31C

wires. The modem provides 10/100Mbps auto-negotiated Fast and Unframed

Ethernet via an RJ45 LAN connector, which offers customer Data Rate  64Kbps to 2.048Mbps

premise high-speed LAN over TDM services. The SHDTUO3b- ( Nx64Kbps , N=1 to 32)

31T can be configured and managed via EOC, or menu-driven Operation  Full ET/T1 and Fractional E1/T1

VT100 compatible asynchronous terminal Interface, either locally Data Interface Payload rates Up fo 5.696Mbps(for 2-wire model)

or remotely. or Up to11.4Mbps(for 4-wire model)
Support V.35 orRS-530/V.36/X.21

Features LAN Interface 10/100Mbps RJ45 Interface

e Multiinterface (E1/T1, V35, Ethemet) G.SHDSL.bis modem Half/Full Duplex. Auto-sensing, Auto-Crossover

Up to 1024 MAC address learning, filtering bridge

e Supports fractional E1/T1 Nxé4 V.35, X21, RS530, RS449 and
Standard HDLC WAN encapsulation

Ethernet over SHDSL, all at the same time

. Indications Power, Alarm, Test, SYNC, Error, LBK, E1, Data, Eth
e Standard ITU G.991.2 (2004) supports improved reach, -
DSL Timing Internal

speed and interoperability compared fo conventional G.shdsl « From E1/T1 Recovery (as E1/T1)
e Fast and cost-effective services of voice, TDM and data on « From DTE ( as V.35 and Ethernet)

a single or two wire pair of existing copper loop infrastructure Performance Monitoring ES, SES, UAS, LOWS, Alarms and Errors
e Local management interface with console Loopback Tests E1/T1 and V.35 interface only
e Remote line loopback ¢ Local Digital Loopback
e E1/T1 performance monitoring and alarm buffer ¢ Local Loopback
e G.SHDSL.bis Line performance monitoring (data rate and SNR) * Remote Line Loopback

* Remote Payload Loopback
¢ Far-end Line Loopback
¢ Far-end Payload Loopback

e Raw and per time interval statistics

== « V.54 Loopback (for V.35 interface)
V.35 * Build-in 2047 pattern BER tester
Router Management  Configuration with keypads and LCD display
* Console port (RJ45, RS232C)
o  Supports firmware upgrade
SHDTUO03bA-31 E’EMT i Power Input AC Input: 100~240VAC, DC Input: -36 ~ 72VDC
Power Consumption < 10W
Dimensions 168 x 195 x 48 mm(D x W x H)
Copper Weight 8509
=€>§<3=' T Temperature 0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
V.35 Humidity 10 ~90% non-condensing
Router PBX Certifcation CE, FCC, RoHS
MTBF 70,000 hrs (25°C)

L Ethernet E’ SHDTUO3bA-31

Ordering Information

SHDTUO03b(A)-31T-[ | | || I rowertype

AD : AC+DC power

Example: SHDTUO3b-31T-AD
PBX SHDTUO03bA-31T-AD

E1/T1
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4U Managed 15-Slot
G.SHDSL .bis ATM Chassis

SHRMO3b-ATM

The SHRMO3b-CH chassis is a 4U 19(23)" rack that supports dual power and 15 slots for dual channel, hot swappable ET100R
Bridge/Router Ethernet cards. The SHDTUO3b-ET100R ATM card series are G.SHDSL 2-wire/ 4-wire routers which comply with G.991.2 &
G.994.1 standards. The SHDTUO3b family provides business-class, multi-range 192Kbps to 5.696/11.392Mbps payload rates over existing
single pair or two pairs copper wire. The SHDTUO3b is designed not only to optimize the service bit rate from central office to customer
premises but also integrates high-end Bridging/ Routing capabilities with advanced functions such as Multi-DMZ, virtual server mapping and
VPN. pass-through. The SHDSL.bis router allows customers to leverage the latest in broadband technologies to meet their growing data

communication needs.

Connectors

Features
. Console port (RJ45, RS232C)
B 4U 19(23)” 15-slot chassis ) )
WAN port RJ45 Jack (2-wire, 4-wire).

B Interface Cards for Ethernet (Bridge & Routing) Physical Specifications
m Up to 30 ports per chassis (2 ports per card for 2 wire model) Dimensions: 178mm x 440mm x 315mm (W x D x H)
B Hot swappable Weight: 7.9kg w/o P/S o

. . Power Characteristics
B Data rate 2 wire up to 5.7Mbps and 4 wire up to 11.4Mbps AC - 90 ~ 230V AC 47/63Hz
B Adaptive rate feature maximizes data rate based on loop DC : 24VDC, 48VDC, 72VDC

conditions Environmental Specifications

B Allinterface connectors on the rear panel

Operating 0°C to 50°C

Storage -10°C to 70°C

Relative humidity 5% to 90% non-condensing
Predicted MTBF : 65,000 hrs (25°C)
Certification

FCC class A, VCCI class A, CE, RoHS

SHRMO3b-ATM front view

@
@
SHRMO03b-ATM back view
W, UL o, . Wy U Wi .'-. [ 3 .
A5 RS RS RS RS RS RS AETHS RS RS RS . PY

15 slots for Line Card Removal / Replacement

Power Redundancy

Cooling Fan Power Terminal

Alarm Relay
Circuit breakers provide over current
protection for AC or DC inputs.

@ Main Switch control the input flow of AC or DC
IEC connector supply AC voltage (110-220VAC)
Terminal strip for DC power (48VDC)

Technologies supported 10/100Base-TX Ethernet.



G.SHDSL.bis ATM Platform

Power Redundancy

All the SHRMO03b ATM chassis power supplies are hot swappable and modular, installing two into
a chassis, provides redundancy should a single power supply fail. A fully loaded chassis can run
continuously with only one power module fitted into the chassis.

Cooling Fan

The cooling fan unit is an optional component. In a stacked chassis scheme, where ambient
temperature may be higher than 25C (77F), or the chassis is fully loaded with line cards, the fan
option is recommended to keep cooler air moving through the chassis. The fan box is designed to
be placed on top of the SHRMO03b chassis and pulls warm air up and out

of the chassis, expelling it out the rear of the fan box. The cooling fan unit will add 1U rack space
to the chassis for an overall total of 5U.

P
O
W
—
W
)
=
)
wn

Protocol Supported

The SHRMO03b ATM chassis has been designed as a Managed platform. This allows network
administrators to deploy the chassis in a wide range of network. Technologies supported
10/100Base-TX Ethernet Router.

ATM Based SHDTUO3b(A)-ET10R

2Wires, 5.7Mbps, 4 Wires, 11.4Mbps ’
E thernet E

=/

E thernet

SHRMO03b ATM

=/

SHDTUO3b(A)-ET10RS

E thernet

Ordering Information

SHRMO03b- DDDDD Chassis type

AD-CH : 4U 19" 15-slot chassis for AC+DC power
FAN : Chassis cooling fan tray
AD :AC 110V~220V + DC 36 ~72 V power card

Example: SHRMO3b-AD-CH

SHRMO3b(A)- DDI:":":‘ Optional card

ET100R : 10/100TX router card

Example: SHRMO3b-ET100R
SHRMO3bA-ET100R

www.ctcu.com IRMO03b-ATM ERAY:



G.SHDSL.bis ATM Ethernet
Dual Channel Slide-in Card

SHRMO03b-ET100R, SHRMO3bA-ET100R

The SHDTUO3b-ET100R is a dual channel ATM G.SHDSL 2-wire/ 4-wire router card which comply
with G.991.2 & G.994.1 standards. The SHDTUO3 family provides business-class, multi-range 192Kbps
to 5.696/11.392Mbps payload rates over existing single pair or two pairs copper wire. The SHDTUO3b is
designed not only to optimize the service bit rate from central office to customer premises but also
integrates high-end Bridging/ Routing capabilities with advanced functions such as Multi-DMZ, virtual
server mapping and VPN pass-through. The SHDSL.bis router allows customers to leverage the latest in
broadband technologies to meet their growing data communication needs. This card is 100% compatible
with our SHDTUO3b standalone ATM based CPE Bridge/Router modems.

Features

e Supports Ethernet over ATM over SHDSL

e Full ATM protocol stack implementation over G.SHDSL

e Adaptive rate installation maximizes data rate based on loop conditions

e Standard ITU G.991.2 (2004) supports improved reach, speed and interoperability
compared to conventional G.shdsl

e Supports point-to-point configurations

e Data rate 2 wire up to 5.7Mbps and 4 wire up to 11.4Mbps

e Local management interface via console port

e [ntuitive Web based management

e SNMP management with SNMPv1/v2 and MIB Il

e Efficient IP routing and transparent learning bridge to support broadband Internet services

e VPN pass-through for safeguarded connections

e Build-in advanced SPI firewall (Firewall routers)

e DMZ host/Multi-DMZ/Multi-NAT; multiple PCs on a LAN with only one IP address

e PPPOA and PPPOE support user authentication with PAP/CHAP/MSCHAP

e SHDSL Line performance monitoring

e Raw and time stamped statistics

e Supports frmware upgrade via web interface

SHRMO03b ATM

1-CH 4wire

SHRMO3bA-ET100R

SHRMO03b ATM

2-CH 2wire —

SHRMO03b-ET100R SHDTUO3b-ET10RS

SHDTUO3b-ET10R

Data rate 2 wire up to 5.7Mbps

Data rate 4 wire up to 11.4Mbps

SHDTUO3bA-ET10RS

Ordering Information

SH RMO3b(A)- DDDDD Optional card

ET100R : 10/100TX router card

Example: SHRMO3b-ET100R

SHRMO3bA-ET100R



The SHDTUO3b-ET10R is a G.SHDSL bis Bridge/Router in
2-wire or 4-wire which complies with G.991.2 (2004) standards
and has an optional built-in four port 10Base-T /100Base-TX
auto-negotiation and auto-MDIX switch. The SHDTUO3b family
provides business-class, multi-range 192Kbps to 5.7Mbps
(2-wire) or 384Kbps to 11.4Mbps (4-wire) payload rates over
existing single or two pair copper wire. SHDTUO3b-ET10R is
designed not only to optimize the service bit rate from central
office to customer premises but also integrates high-end
Bridging/ Routing capabilities with advanced functions such as
Multi-DMZ, virtual server mapping and VPN pass-through. The
G.SHDSL.bis router allows customers to leverage the latest in
broadband technologies to meet their growing data
communication needs. In bridge mode, the four switching ports
may be configured for IEEE802.1Q VLAN or port based VLAN
applications. The modem can be configured in either central or
client mode providing a point-to-point solution.

Ports LAN Interface :
= 10Base-T /100 Base-TX auto-negotiation
= Auto-MDIX
Hardware Interface :
= WAN: RJ-45
= LAN: RJ-45
= Console port: RS232
= RST: Reset button for factory default
WAN Interface :
« SHDSL: ITU-T G.991.2 2004(Annex A/B/F/G)
= Encoding scheme: TC-PAM16, TC-PAM32
= Data Rate: N x 64Kbps (N=3~89)
= Impedance: 135 ohm

ATM = Up to 8 PVCs
= OAM F4/F5 loopback test
= AALS

ATM QoS = UBR (Unspecified Bit Rate)

= CBR (Constant Bit Rate)
= VBR-rt (Variable Bit Rate Real Time)
= VBR-nrt (Variable Bit Rate Non-real Time)
AALS5 Encapsulation = VC multiplexing and SNAP/LLC
= Ethernet over ATM (RFC 2684/1483)
= PPP over ATM (RFC 2364)
= Classical IP over ATM (RFC 1577)
PPP’ = PPP over Ethernet for fixed and
dynamic IP (RFC 2516)
= PPP over ATM for fixed and dynamic
IP (RFC 2364)
= User authentication with PAP/CHAP/MS-CHAP
Routing « Support IP/TCP/UDP/ARP/ICMP/IGMP protocols
= |P routing with static routing and RIPv1/RIPv2
(RFC1058/2453)
< |IP multicast and IGMP proxy (RFC1112/2236)
= Network address translation (NAT/PAT)
(RFC1631)
= NAT ALGs for ICQ/Netmeeting/MSN/
Yahoo Messenger
< DNS relay and caching (RFC1034/1035)
= DHCP server, client and relay (RFC2131/2132)

www.ctcu.com

G.SHDSL.bis ATM Router

Single Port, 2-wire (5.7Mbps)
G.SHDSL.bis ATM/EFM TR069
Bridge/Router

SHDTUO3b-ET10R(S)

Features

e Supports Ethernet over ATM over SHDSL
e Full ATM protocol stack implementation over G.SHDSL

o Adaptive rate installation maximizes data rate based on loop

conditions

e Standard ITU G.991.2 (2004) supports improved reach, speed and

interoperability compared to conventional G.shdsl

e Supports point-to-point configurations

e Data rate 2 wire up to 5.7Mbps and 4 wire up to 11.4Mbps

e Local management interface via console port

e Intuitive Web based management

e SNMP management with SNMPv1/v2 and MIB Il

e Efficient IP routing and transparent learning bridge to support
broadband Internet services

e VPN pass-through for safeguarded connections

e Build-in advanced SPI firewall (Firewall routers)
o DMZ host/Multi-DMZ/Multi-NAT; multiple PCs on a LAN with only

one IP address

e PPPOA and PPPOE support user authentication with
PAP/CHAP/MSCHAP
e SHDSL Line performance monitoring

e Raw and time stamped statistics

e Supports frmware upgrade via web interface

Bridging

Security

Management

Indications

Power Input

Power Consumption
Dimensions

Weight
Temperature
Humidity
Certification

MTBF

= |[EEE 802.1D Transparent Bridging

= |EEE 802.1q VLAN

= Port-based VLAN

= DMZ host/Multi-DMZ/Multi-NAT function

< Virtual server mapping (RFC1631)

= VPN pass-through for PPTP/L2TP/IPSec tunneling

= Natural NAT firewall

= Advanced stateful packet inspection (SPI) firewall

= Denial of service protection

= User access control; deny certain PCs access
to internet services

= Easy-to-use web-based GUI for quick setup,
configuration and management

= Menu-driven interface/Command-line interface
(CLI) for local console and Telnet access

= Password protected management and access
control list for administration

= SNMP management with SNMPv1/SNMPv2c
(RFC1157/1901/1905) agent and
MIB Il (RFC1213/1493)

= Software upgrade via web-browser/TFTP server

= General: PWR

= WAN: LNK, ACT

< LAN: 1, 2, 3, 4 (ET10RS)
LAN: Link, ACT (ET10R)

= SHDSL: ALM

DC9Vin

< 9W

145 x 187 x 33mm (D X W x H)

5809

0~50°C (Operating) ,-10~70°C (Storage)

10~90% non-condensing

CE, FCC, RoHS

57,000 hrs (25°C)
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G.SHDSL.bis ATM Router

SHDTUO3b(A)-ET10R(S)
«

P m
LAN

E thernet E’ Copper E’ E thermet

SHDTUO3b(A)-ET10R(S)

LAN

ATM Based SHDTUO3b(A)-ET10R

2Wires, 5.7Mbps, 4 Wires, 11.4Mbps ’
E thernet E

.=

SHRMO03b ATM ’ @:

Ethernet
SHDTUO3b(A)-ET10RS

SHDTUO3b-ET10R  SHDTUO3bF-ET10R  SHDTUO3b-ET10RS SHDTUO3bF-ET10RS SHDTUO3bA-ET10RS SHDTUO3bAF-ET10RS

WAN 2-wire 2-wire 2-wire 2-wire 4-wire 4-wire
LAN 1 1 4 4 4 4
Auto-MDIX Yes Yes Yes Yes Yes Yes
Port-based VLAN None None Yes Yes Yes Yes
802.1q VLAN 1LAN / IWAN 1LAN / IWAN 4LAN / BWAN 4LAN / BWAN 4LAN / BWAN 4LAN / BWAN
IP precedence No Yes No Yes No Yes
Maximum data rate 5.7Mbps 5.7Mbps 5.7Mbps 5.7Mbps 11.4Mbps 11.4Mbps
Minimum datarate  192Kbps 192Kbps 192Kbps 192Kbps 384Kbps 384Kbps

Ordering Information

SHDTUO3b(F)- DI:":":":]Model type SHDTUO3bA(F)- I:":":“:":l Model type

ET10R : 1port ET10RS: 4ports
ET10RS: 4ports
Example: SHDTUO3b-ET10R Example: SHDTUO3bA-ET10RS
SHDTUO3bF-ET10R SHDTUO3bAF-ET10RS

PREN SHDTU3L-ETIOR(S)

Www.ctcu.com




G.SHDSL.bis Router/ NTU Performance ——

G.SHDSL.bis Router / NTU Performance

AWGH#26  AWG#26 AWG#24  AWG#H24  AWG#H22  AWG#22

RaA:c(;A(IIi:S:)s) Ra?u:ZIi:s;s)s) N (0.4mm) (0.4mm) (0.5mm) (0.5mm) (0.9mm)  (0.9mm)
kft km kft km kft km 2
384 192 3 24 7.3 30 9.1 54 16.5 6
512 256 4 23 7 28.5 8.6 BiLS 15.7 p
1024 512 8 19.5 5.9 24 7.3 43.5 13.3 §
1920 960 15 17 5.2 21 6.4 38 11.6 8
2176 1088 17 16.5 5 20.5 6.2 37 11.3
2560 1280 20 16 4.9 20 6.1 36 11
3584 1792 28 14 4.3 17.5 583 31.5 9.6
3840 1920 30 14 4.3 17.5 5:8 L5 9.6
4352 2176 34 13.5 4.1 16.5 5 30 9.1
4608 2304 36 13 4 16 4.8 29 8.8
5120 2560 40 12.5 3.8 ISE5 4.7 7 28.0 8.5
5632 2816 44 12.5 3.8 155 4.7 7 28.0 8.5
6400 3200 50 12 3.7 5! 4.5 27 8.2
6912 3456 54 11 34 1385 4.1 24.5 7.5
7424 3712 58 11 34 185 4.1 24.5 7.5
7680 3840 60 10.5 3.2 13 319 23.5 7.2
7936 3968 62 10.5 3.2 13 3.9 285 7.2
8448 4224 66 10 3 12.5 3.8 225 6.9
8960 4480 70 10 3 12.5 3.8 225 6.9
9472 4736 74 9.5 29 11.5 3.5 21 6.4
10240 5120 80 9.5 2.9 115 85 21 6.4
11136 5568 87 8.5 2.6 10.5 3.2 19 5.8
11392 5696 89 8.5 2.6 10.5 3.2 19 5.8
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VPN Router

G.SHDSL bis VPN Router
VPN10/20/40

The VPN10/20/40 G.SHDSL.bis VPN Router is a high perfor-
mance 4 ports Security Gateway providing Internet access and
LAN-to-LAN  application over existing copper line for
small/medium office. Complying with ITU-T G.991.2 (2004)
standard, VPN10/20/40 make full use of the advanced
G.SHDSL.bis technology to offer data transmission rates of up to
5.696Mbps in 2-wire mode , 11.392Mbps in 4-wire mode and
22.784Mbps in 8-wire mode.

The VPN10/20/40 VPN Router is integrated high-end
Bridging/Routing capabilities with advanced functions of
Multi-DMZ, Virtual Server mapping, and VPN pass-through.
Because of rapid growth of network, virtual LAN has become one
of the major new areas in internetworking industry. The
VPN10/20/40 support port-based VLAN and IEEE 802.1q VLAN
over ATM network.

With always on connection that DSL features, The VPN10/20/40
VPN routers provide advanced firewall with Stateful Packet
Inspection (SPI) and DoS protection, serving as a powerful
firewall to protect from outside intruders of secure connection. It
also supports IP precedence to classify and prioritize types of IP
traffic. In additional, its VPN feature supports data transmission
over the Internet by data encryption/decryption between two sites.

| —r———

Features

Easy configuration and management with password control for
various application environments

Efficient IP routing and transparent learning bridge to support
Internet broadband services

Virtual LANs (VLANs) offer significant benefit in terms of efficient
use of bandwidth, flexibility, performance and security

VPN for safeguarded connections

Built-in advanced SPI firewall (Firewall Router)

IP precedence to partition the traffic info multiple classes of
service (Firewall Router)

Four 10/100M Base-T Auto-sensing, Auto-negotiation and
Auto-MDI/MDIX switching port for flexible local area network
connectivity

DMZ host/Multi-DMZ/Multi-NAT enables multiple workstations on
the LAN to access the Internet for saving the cost of IP address
Fully ATM protocol stack implementation over SHDSL.bis

PPPoA and PPPOE support user authentication with
PAP/CHAP/MS-CHAP

SNMP management with SNMPv1/v2c/v3 agent and MIB I
Getting enhancements and new features via Internet software

. . . L. upgrade
VPNs feature allows replacing a private leased line to minimize
the expense among global inter-connection.
‘ G.SHDSL 192Kbps-5.7Mbps p

Internet

4

10/100 Ethernet

7 LAN

/S

PRV VPN10/20/

G.SHDSL 192Kbps-5.7Mbps

4

10/100 Ethernet
LAN

WWwWWw.ctcu.com



Hardware Interface

Bridging and VLAN

Routing

Network Protocol

ATM

WAN Port
o SHDSL.bis: ITU-T G.991.2 (2004)
Annex A/B/F/G supported
e Encoding scheme: TC-PAM 16/ TC-PAM 32
e Data Rate: N x 64kbps
(N=3 ~ 89, 89 as default) (For 6210)
e Data Rate: N x 128kbps
(N=3 ~ 89, 89 as default) (For 6220)
e Data Rate: N x 256kbps
(N=3 ~ 89, 89 as default) (For 6240)
e Impedance: 135 ohms
LAN Port: 4-Ports 10/100M Switch supports
o Auto-negotiation for 10/100Base-TX and
Half/Full Duplex
o Auto-MDIX
DMZ Port : 1- Port 10/100M Ethernet
o Auto-negotiation for 10/100Base-TX and
Half/Full Duplex
e Auto-MDIX
Serial Console Port: RJ45 connector
Factory Default Reset : Push Button
LED:
Power (Green)
WAN LINK/ACT(Green), one LED per pair
LAN (Port 1~port 4) LINK/ACT (Green)
ALARM (Red)
o |EEE 802.1D Transparent Learning Bridge
o IEEE 802.1Q and Port Based VLAN
e Q-iN-Q Support on WAN Port
e Spanning Tree Protocol (STP)
e Up to 2K Mac Address
o Static routing and RIP v1/v2c(RFC 1058/2453)
o NAT/PAT, MUlti-NAT (RFC1631, 2993))
o NAT Application Level Gateways
o Skype/MSN/Yahoo Messenger (RFC2933)
o VoIP(SIP) pass through
e VPN PPTP/L2TP pass through
o Virtual Server
o IPv4 (ARP/RARP, TCP/UDP,ICMP)
o DHCP Client/Server, Relay
o DNS Relay/Proxy, Dynamic DNS(DDNS)
¢ IGMP v1/v2, IGMP Proxy, IGMP Snooping
o SNTP and UPnP
e 83 PVC
o OAM F4/F5 Loopback
o AALS
o VC Multiplexing and SNAP/LLC
o Ethernet over ATM (RFC 2684/RFC1483)
e PPP over ATM (RFC 2364)
o Classic IP over ATM (RFC 1577)
o QOS(UBR/CBR/VBR/VBR-RT)

www.ctcu.com

PPP

QoS

VPN

Firewall

Management

Physical / Electrical

VPN Router

o PPPOE
o PAP/CHAP/MS-CHAP

e Configurable fimer to auto-reconnect,
o Configurable Idle fimes for fimeout

¢ 802.1P Tag

o |Pv4 TOS/DiffServ

o Class-based Prioritization

o Class-based Traffic Shaping
o Up to 8 priority queues

¢ IP Precedence Alternation

P
O
)
—
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e IPSec (RFC2411) up to 4 channels

o DES/3DES/AES

o MD5/SHA-1

o [KE/Manual Key

o ISAKMP (RFC 2407/2408/4306)
o IKE v1 (RFC 2409/4109)

o PSK

o L2TP/PPTP

o SPI (Stateful Packet Inspection)

o Infrusion Detection/DoS (Denial of Service)

o DMZ
e Content Filtering
o URL Blocking

o Packet Filtering/Access Control List (ACL)
e Web and Telnet via Management port

o CLI via serial console
e Support SSH

(RFC4250/4251/4252/4253/4254/4255/4256)
o SNMP v1/v2c/v3 (RFC 1157/1901//1905)

o MIB Il (RFC 1213/1493)

o Syslog with Remote Logging support

o Firmware Upgrade via TFTP

e Configuration Data Import/Export

o Multiple Levels of Administration Privilege
e Dimensions: 18.7 x 3.3 x 14.5cm (WxHxD)
e Power: 100~240VAC (via power adapter)
e Power Consumption: 9 watts Max

o Temperature: 0~45°C

o Humidity: 0%~95%RH (non-condensing)

Ordering Information

VPN- |:||:||:||:||:| Model type

10
20
40
Example: VPN-10

1 2 Wires
: 4 Wires
: 8 Wires
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LAN Extender

EFM LAN Extender

EFM-10/ 20/ 40

EFM-XO0 is an Ethernet Network Extender designed to provide bonded
high-speed Ethernet First Mile services over SHDSL on existing copper
infrastructure. It is a bridge mode modem that delivers Ethernet services
with symmetrical bandwidth at rates up to 22.8 Mbps (4 Pairs, Standard
mode with TC-PAM 32) and 45.3 Mbps (4Pairs, Enhanced mode with
TC-PAM 64). Implemented based on IEEE 802.3ah EFM standards for
advanced performance and management features, EFM-X0 ensures
high reliability, low expense and maximum throughput. The introduction
of EFM copper bonding technology allows delivery of higher bandwidth
to longer distances over multiple copper pairs, enabling a good
alternative in place where fiber is not economical to deploy. This
Ethernet-pure solution provides a seamless integration into today and
tomorrows networks. EFM-X0 extends the reach of Ethernet services to
the sites by using bonded copper pairs. Up to 4 pairs can be bonded
together for aggregated bandwidth over 45Mbps (Enhanced mode with
TC-PAM 64 line coding technology). Designed with standard-based EFM
technology (2BASE-TL), deployment of Ethernet services with EFM-X0 is
quick and simple on the existing copper plant. It operates mainly in
Point-to-Point connection between remote office and enterprise
headquarters, providing symmetrical high-speed connectivity that is ideal
for large and small-to-medium enterprises to deliver business-class
Ethernet service.

Features

e Extending Ethernet Services to sites with existing copper infrastructure

e Support TC-PAM 32 for 5.7 Mbps over single pair copper
(Standard mode)

e Support industry-leading TC-PAM 64 for 11.3 Mbps over single pair
copper(Enhance Mode Higher speed with shorter reach option)

e EFM Bonding (PAF, PME Aggregation Function) up to 4 pairs

e Flexible and Rapid Service Deployment

e Flexible configuration as CPE or CO

e Support EFM OAM complying IEEE 802.3ah

e Low Delay, Jitter and Packet Loss for delay sensitive applications

e Comprehensive and easy OAM & P functions in provisioning and
management

e QoS feature for guaranteed Ethernet service

e Future-proof Ethernet traffic management and QoS features

Bandwidth Aggreation up to 22.8Mbps
Over 4 pair of Copper wires

EFM-10 EFM-10
EFM-20 EFM-20
EFM-40 EFM-40

/TN

==
/ Aggreation / LAN

/7 LAN V4

PRCN FFV-10/20/.

= 4 port switching hub
= 10/100BASE-T auto-negotiation & sensing
= Auto MDI/MDI-X
WAN = [TU-T G.991.2.(2004)
= 2BASE-TL
= EFM bonding (IEEE 802.3ah PAF)
= Data Rate:
N x128 Kbps(N=3~89) as 2 wire model
N x256 Kbps(N=3~89) as 4 wire model
N x512 Kbps(N=3~89) as 8 wire model
= Support of Annex A , Annex B,
Annex AF & Annex BG
= Impedance: 135 ohms
= 802.1d Transparent Bridging
= Up to 2K MAC Address learning bridge
«DSL:RJ-45x 1
« LAN : RJ45 x 4
* MGMT: RJ45 x 1
= Console Port x 1

Network Interface LAN

LAN Protocols

Hardware Interface

= Reset Button : Load Factory Default
= DC Power Jack x 1

Indicator = LAN : Link/Act, 10/100 per port

= WAN: Link per loop

= System: Power, Alarm, MGMT
Management = Easy to use web-based GUI for quick setup,
Interface configuration and management

= Menu-driven interface/Command line interface
(CLI) for local console and telnet access

= Password protected management and access
control list for administration

= SNMP v1/v2 (RFC1157/1901/1905) agent
and MIB Il (RFC1213/1493)

= EFM OAM (IEEE 802.3ah)

= Software upgrade via web-browser / TFTP

= |EEE 802.1g VLAN Tagging

= Port Based VLAN

= Up to 4K 802.1q VLAN

= VLAN Stacking (Q-in-Q)

= Rate limiting by rule-based/port-based

= Traffic classification based on port/802.1p/ DSCP

= WRR (Weighted Round Robin) / SPQ
(Strict Priority Queuing) scheduling algorithm

VLAN Support

QoS Support

Environment = Operating Temperature: 0°C ~ +50°C
= Extended Operating Temperature: -20°C ~ +45°C
= Storage Temperature: -40°C ~ +85°C
= Relative Humidity: 98%, non-condensing
Regulatory = |SO 9001 Quality Management

= CE Approval

= Dimension : 195 x 48 x 168mm (D x W x H)

= AC Power Adapter (90~240VAC with 50~60Hz)
= Weight: 5610E: 1300g, 5620E: 1320g , 5640E :1340g
« 2MB Flash Memory , 4MB SDRAM

Physical / Electrical

Memory

Ordering Information

EFM-DDDDD Model type

10 : 2 wires

20 : 4 wires

40 : 8 wires
Example: EFM-10
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LAN Extender

G.SHDSL.bis LAN Extender
SHDTUO3b-ET100BS

The SHDTUO3b-ET100BS is a low cost LAN extension solution
using the latest G.991.2 (2004), G.SHDSL.bis technology and
providing 192Kbps ~ 5.7Mbps throughput with only a single
copper wire pair. A LAN extender is a device that forwards traffic
between LANs transparently to higher network-layer protocols
over distances that far exceed the distance limitations of standard
Ethernet. A LAN is a high-speed data network (usually employing
Ethernet technology) that connects computer workstations,
printers, servers, and other devices. Designed specifically for LAN

WAN Interface

LAN Interface

Line coding: 16 TC-PAM or 32 TC-PAM

Line rate: 192Kbps ~ 5696Kbps

Annex A, Annex B and Annex F selectable

10/100Base-TX, RJ45

Data rate: 192Kbps ~ 5696Kbps

Packet sizes: 1518/1522(default),
1536/1784 selectable

MAC address filtering bridge up to 2K

P
O
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Indications LEDs (Power, LAN, Link/Act, Speed, Alarm)
to LAN extension, this is a perfect solution to extend a LAN to an Sk ITU-T G.991.2 (2004), IEEE802.3,
adjacent building, garage or any location outside of the 100 meter 802.3u, 802.1Q, 802.1D
reach of Ethernet UTP. Power Input DC 5V via AC switching adapter
Power Consumption  3.5W
Dimensions 130 x 161 x 28.8 mm(D x W x H)
Features Weight 0.3kg
e Extends LAN connectivity using copper pair Temperature 0~50°C (Operating), -10~70°C (Storage)
e Symmetrical up / downstream data rates from Humidity 10~90% non-condensing
192Kbps ~ 5.696Mbps Certification CEREE®
e Adaptive or Fixed rate MTBF 35,000 hrs (25°C)
e STU-C / STU-R mode selectable
Supports 802.1Q port and tag based VLAN
e 4 port 10/100 Base-TX Ethernet with 64Kbps bandwidth
control granularity
e Auto MDI/ MDIX
e Auto-Negotiation
e Console port setting
e Status LEDs for simple monitoring
5.7Mbps - SHDTUO03b-ET100BS

=/

SHDTUO3b-ET100BS

Yoo

www.ctcu.com
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Ordering Information

SHDTUO03b-[_ | 111 modet type

ET100BS

Example: SHDTUO3b-ET100BS
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LAN Extender

VDSL 2 Bridge with 1-port Ethernet
VDTUZ2A-301

The VDTUO02A-301 is our lowest cost LAN extension solution
using the G993.1/993.2 VDSL2 technology and providing up to
100Mbps throughput with only a single copper wire pair. A LAN
extender is a device that forwards traffic between LANs
transparently to higher network-layer protocols over distances
that far exceed the distance limitations of standard Ethernet. A
LAN is a high-speed data network (usually employing Ethernet
technology) that connects computer workstations, printers,
servers, and other devices. Designed specifically for LAN to
LAN extension and supporting both symmetrical and
asymmetrical transmission at up to 100/75Mbps within 300
meters or 10/10Mbps rate at 1000 meters, this is a perfect
solution to extend a LAN to an adjacent building, garage or any

LAN Interface

VDSL2 Interface

Complies with IEEE 802.3 10Base-T and
802.3u 100Base-TX

Connector: RJ45

Complies with ITU-T G993.1/993.2
Connector: RJ45

DMT encoding

On-board surge protection

Indicator LAN: Act/Link, 10/100Mbps, Half/Full duplex
VDSL: CO/CPE, Idle/Trained/Link

Standard ITU-T G.993.1, 993.2, [EEE802.3, 802.3u

Power DC 12V via AC switching adapter

Power Consumption

4.2W

Dimensions 97 x 73 x 23mm (D x W x H)
location outside of the 100 meter reach of Ethernet UTP. Weight 80g

Temperature 0 ~ 50°C (Operating), -10 ~ 70°C (Storage)

Humidity 10~90% non-condensing
Features Certification CE, FCC, RoHS
e Cost effective bridge function to connect two Ethernet LAN MTBE 50,000 hrs (25°C)
e 100/75Mbps @ 300m (980 Ft)
e 10/10Mbps @ 1km (3300 Ft)
e Support flow control via Pause frame or back pressure
e 802.1Q VLAN tag transparent
e Selectable CPE and CO mode via DIP switch
e Selectable fast and interleaved mode
e Selectable data rate
e Selectable target SNR margin 9dB or 6dB

VDTU2A-301
FMC
E thernet — E thernet
E thernet e E thernet
— (]
VDTU2A-301
E thernet E thernet
— (J — ()
VDTU2A-301 VDTU2A-301

Ordering Information

VDTU2A- |11 1] modet type

301
Example: VDTU2A-301

WWwWWw.ctcu.com



VDSL2 CO/ CPE modem

VDTU2-104, VDTU2-204

The VDTU2-104 / VDTU2-204 are VDSL2 (Very-High-Bit-Rate Digital Subscriber Line 2) ITU-T G.993.2 standard modems used as an
access technology that exploits the existing infrastructure of copper wires that were originally deployed for POTS services. They can be
deployed from central offices, from fiber-fed cabinets located near the customer premises or within buildings. ITU-T G.993.2 VDSL2 is the
newest and most advanced standard of DSL broadband wire line communications. Designed to support the wide deployment of "triple play"
services such as voice, video, data, high definition television (HDTV) and interactive gaming, VDSL2 enables operators and carriers to
gradually, flexibly, and cost efficiently upgrade existing xDSL infrastructure. ITU-T G.993.2 (VDSL2) is an enhancement to G.993.1 VDSL that
permits the transmission of asymmetric and symmetric (Full-Duplex) aggregate data rates up to 200 Mbit/s on twisted pairs using a bandwidth

VDSL2 Modem

S
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up to 30 MHz. VDSL2 deteriorates quickly from a theoretical maximum of 250 Mbit/s at 'source’ to 100 Mbit/s at 500m and 50 Mbit/s at 1km.
From 1km and beyond, VDSL2 degrades at a much lower rate, performing the same as ADSL2 but still outperforming standard VDSL. This
means that VDSL2-based systems, unlike VDSL1 systems, are not limited to short loops or MTU/MDUs only, but can also be used for medium

range applications

Features

Standard
Ports

e Very High-speed Digital Subscriber Line version 2 (VDSL2) modem

e 4 ports 10/100BaseTX LAN

e Supports Router with firewall or Bidge mode
e Bandwidth control

e POTS/ISDN splitter on board

e Auto speed on VDSL2 port

e Supported protocols: HTTP, TFTP, PPPOE, uPnP, NAT/DHCP/DMZ

e Supports loopback test
e Supports SNR indication
e Surge protection on DSL port

VDSL2-DSLAM

EthernetI ;
POTS T ] ]
Ethernet
POTS

VDTU2-104
Master Modem

www.ctcu.com

Performance
Management

Indications

Power Input

Power Consumption
Dimensions

Weight
Temperature
Humidity
Certification

MTBF

VDTU2-204
Ethernet

Phone

w:

Ethernet
Phone

ﬂ:

VDTU2-204

Ethernet

Phone

’ﬂ:

Slave Modem

VDTU2-204

|IEEE 802.3, IEEE802.3u, ETSI, ITU, ANSI VDSL2
VDSL2 Interface:

Connector: RJ11

VDTU02-104 for Master modem
VDTU02-204 for Slave modem
POTS/ISDN Splitter port RJ11

Ethernet Interface:

Connector: RJ45

4 port 10/100Base-TX Ethernet Bridge & Router
100Mbps / 300meter

Console port:RS232

Support frmware upgradeable

Power, Ethernet Link/Act, DSL link
12vDC

<5W

184 x 146 x 40mm (D X W x H)

6509

0~50°C (Operating) ,-10~70°C (Storage)
10~90% non-condensing

CE, FCC, RoHS

35,000 hrs (25°C)

Ordering Information

VDTU2-[ | |11 Imodel type

104 : CO modem
204  : CPE modem
Example: VDTU2-104
VDTU2-204
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ADSL2+ IP DSLAM

1.5U 48 Port Managed IP DSLAM
MD15

The MD-15 is a 1.5U 19" rack mountable "pizza box" type
ADSL2+ IP DSLAM with temperature hardening. The system
provides 48 ADSL/2/2+ ports with built-in POTS splitters and is
able to provide broadband data communication services and
multimedia services on the same copper line. The unit is
capable of delivering high speed data services, full-rate of
ADSL2+ (up to 24mbps download) for 48 subscribers with 2
Gigabit uplinks or 10 Mbps per port for 96 subscribers in a two
48-port stacked boxes configuration. With advanced QoS
features, the MD-15 is ideal for next generation broadband
networks capable of delivering rich video content, DSL, POTS,
and VolIP service over ADSL2+ link. The MD-15 provides two
uplink ports with both electrical and optical (SFP) Gigabit
Ethernet (GbE) interfaces for cascading, ring architecture or
802.3ad link aggregation. The MD-15 is suitable for small size
applications or deployment in remote location such as business
parks or street cabinets to extend the service reach distance

Ports

Service
characteristics

System
Configuration

Alarm and Status

Network Interface

2 x 10/100/1000 Based-Tx or 2 x SFP (IP)
Line Interface

ADSL2/2+/ POTS( G.992.1 .2 .3 .5)

Ethernet |IEEE 802.1d Spanning Tree Protocol (STP)
IEEE 802.3ad Link aggregation
Password Security on console access
OSl Layer 2 MAC filtering and count limit
Functionality Access control list (ACL)
Multicasting support
Port based and 802.1p/q Tag-based VLAN
IGMP V1/V2 snooping and proxy
SNMP V1/vV2C
Multiple session Telnet, web based and SNMP
Supports point to point VCC link
Software remote upgrade
Automatic alarm/LED indication for alarm

Surveillance and system status Four housekeeping inputs
from central office. and one alarm contact closure output
Management Provides all system OAM&P functionalities,
Features software remote upéates. ‘ -
ol d5IporslADSI2/2 solitoRin 60l chasss RS-232 local console |nt§rface for basic provisioning
. . . plus out-band Ethernet interface for Telnet or Web
e 1+1 Gigabit Ethernet trunk with combo SFP and RJ45 L .
Indications GDbE 1/2 link, RST, ACO, ALM, SYS, DSL Status 1 ~48
e Multi-ADSL speed offerings supporting ADSL, ADSL2, ADSL2+ over v (T Dual A+B feeds, -42V ~ -56VDC
POTS or ISDN AC: 100V ~ 240VAC
® Built-in POTS splitters Power Consumption  130W
e Temperature monitor and system over temperature protection Biersens 265 x 482 x 66Mm (D x W x H)
with trap alarm Weight 3.5kg
e Backup firmware partition aids in upgrade failure recovery Temperature 0~50°C (Operating), -10~70°C (Storage)
e Configuration backup and restore via TFTP Humidity 10~90% non-condensing
e RS-232 serial CLI and separate LAN port for web based management Certification CE, FCC, RoHS, ITU-T, ETSI
e NMS/EMS for Multiple nodes management based on SNMP (option) MTBF 25,000 hrs (25°C)
Local
Management
E thernet /y ATU-R
POTS |
Network
PBX MD15
o/ LAN
Ordering Information
Model type  Power type
moas- | L]
48A6 AC :48 port 600Q Anx A
48AE DC :48 port 600Q Anx A

Example: MD15-48A6-AC
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The MD-15Ais a 1.5U 19" rack mountable "pizza box" type
ADSL2+ IP DSLAM with temperature hardening. The system
provides 12/24 ADSL/2/2+ ports with built-in POTS splitters and
is able to provide broadband data communication services and
multimedia services on the same copper line. The unit is
capable of delivering high speed data services, full-rate of
ADSL2+ (up to 24mbps download) for 12/24 subscribers with
one Gigabit copper uplinks. With advanced QoS features, the
MD-15A is ideal for next generation broadband networks
capable of delivering rich video content, DSL, POTS, and VolP
service over ADSL2+ link. The MD-15A is suitable for small
size applications or deployment in remote location such as
business parks or street cabinets to extend the service reach
distance from central office.

Features

e 12/24 ports ADSL2/2+ solution in 1.5U chassis

e One copper Gigabit Ethernet uplink design

e Multi-ADSL speed offerings supporting ADSL, ADSL2, ADSL2+ over
POTS or ISDN

e Built-in POTS splitters

e Monitors of line attenuation, noise margin, current rate, second
performance data.

e Backup firmware partition aids in upgrade failure recovery

e Configuration backup and restore via TFTP

e RS-232 serial CLI and separate LAN port for web based

e management

o NMS/EMS for Multiple nodes management based on SNMP
(option)

ADSL2+ IP DSLAM

1.5U 12/24 Port Managed IP DSLAM
with Single Gigabit Ethernet Trunk

MD15A

1 x 10/100/1000 Based-TX

ADSL2/2+/ POTS( G.992.1 .2 .3 .5)
Ethernet
OSlI Layer 2 MAC filtering and count limit

Network Interface
Line Interface
Service Characteristics

Functionality Access control list (ACL)
Multicasting support

Port based and 802.1p/q Tag-based VLAN

IGMP V1/V2 snooping and pro:
SNMP V1/V2C
System Configuration
Supports point to point VCC link
Software remote upgrade
Alarm and Status Automatic alarm/LED indication for alarm
and system status

Password Security on console access

X
O
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Xy

Multiple session Telnet, web based and SNMP

Management Maintenance signal for OAM functionalities.
Software remote updates.
RS-232 local console interface for basic provisioning
plus out-band Ethernet interface for Telnet or Web

Indications GbE link, RST, ACO, ALM, SYS, DSL Status

Power Input -42V ~ -56VDC, 100V ~ 240VAC

Power Consumption 130w

Dimensions 265 x 482 x 66mm (D x W x H)

Weight 3.5kg

Temperature -10~65°C (Operating), -10~70°C (Storage)

Humidity 5~95% non-condensing

Certification CE, FCC, RoHS, ITU-T, ETSI

MTBF 25,000 hrs (25°C)

Local
Management

N

E thernet

POTS

]

/y ATU-R

4

Network

PBX

www.ctcu.com

MD15A

o/ LAN

Ordering Information
Model type Power type
mMD15A-[ | L L]
24A6 AC
12A6 DC
Example: MD15A-24A6-AC

:12 port 600Q Anx

:24 por 600Q Anx A

A
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ADSL2+ IP DSLAM

2U 24/48/72 Port Managed IP DSLAM
MD20

The MD-20 is a 2U 19" rack mountable "pizza box" type
ADSL2+ |P DSLAM with temperature hardening. The modular
design allows hot swapping of major components such as uplink
trunk card, 24 port tributary cards and cooling fan module. The
system provides 24/48/72 ADSL/2/2+ ports with built-in POTS
splitters and is able to provide broadband data communication
services and multimedia services on the same copper line. The
unit is capable of delivering high speed data services, full-rate of
ADSL2+ (up to 24mbps download) for 72 subscribers with 2
Gigabit uplinks. With advanced QoS features, the MD-20 is ideal
for next generation broadband networks capable of delivering rich
video content, DSL, POTS, and VolIP service over ADSL2+ link.
The MD-20 provides two uplink ports with both electrical and
optical (SFP) Gigabit Ethernet (GbE) interfaces for cascading, ring
architecture or 802.3ad link aggregation. The MD-20 is suitable for
small size applications or deployment in remote location such as
business parks or street cabinets to extend the service reach
distance from central office.

Features

e 2U 19(23)” 3 slot ADSL2/2+ chassis

e Modular design with hot swappable field replaceable units

e 1+1 Gigabit Ethernet trunk with combo SFP and RJ45

e Temperature monitor and system over temperature protection
with trap alarm

e Backup firmware partition aids in upgrade failure recovery

e Configuration backup and restore via TFTP

e RS-232 serial CLI and separate LAN port for web based management

o NMS/EMS for Multiple nodes management based on SNMP (option)

Ordering Information

MD20- DDDDD Chassis type

MA1A :2U DC power Rack
Example: MD20-MA1A

MD20- I:”:":":":‘ Opitonal card

GE1A: Gigabit Trunk Card

IM8A : 8E1 1MA Unit
ALS5A : 24 port ANSI 600Q Anx A
AL5B : 24 port ISDN Anx B
ALS5E : 24 port ETSI 270Q Anx A
SL6A : ATM SHDSL Anx A/B
Example: MD20-GE1A

MD20-IM8A

E thernet

POTS

Network ’

MD20

Network Interface

Line Interface : ADSL

Line Interface : SHDSL

Management
Interface
Service
characteristics

Management

System
Configuration

Alarm and Status
Surveillance
Management

Indications
Power Input

Power Consumption
Dimensions

Weight
Temperature
Humidity
Certification

MTBF

Local
Management

2 x 10/100/1000 Based-Tx or 2 x SFP (IP)
Subscriber Interface

ADSL2/2+/ POTS/ISDN( G.992.1 .2 .3 .5)
or G.SHDSL

24 ports per card

Fast/Interleave latency modes for G.dmt

Supports Interleave mode for G.Lite

ADSL to ATM signal conversion

Build-in POTS splitter circuit

Power Consumption:25 W(max)

24 ports per card

Signal modulation and demodulation

G.SHDSL to ATM signal conversion

Power Consumption:21 W(max)

Physical Layer: IEEE 802.3 (10Mbps)

Upper Layer: Ethernet, IP, SNMP,TL1

ATM QOS(UBR, rt-VBR, nrt-VBR, CBR)
PVC default priority and PVC-to VLAN maping
Traffic scheduling/shaping/policing

Ethernet IEEE 802.1d Spanning Tree Protocol (STP)
|IEEE 802.3ad Link aggregation
Password Security on console access

OSl Layer 2 Functionality

MAC filtering and count limit

Access control list (ACL)

Multicasting support

Port based and 802.1p/q Tag-based VLAN

IGMP V1/V2 snooping and proxy

SNMP V1/Vv2C

Multiple session Telnet, Web based and SNMP

Supports point to point VCC link

Software remote upgrade

Automatic alarm/LED indication for alarm and

system status

Four housekeeping inputs and one alarm contact

closure output Provides all system OAM&P

functionalities, software remote updates.RS-232

local console interface for basic provisioning plus

out-band Ethernet interface for Telnet or Web

GDbE 1/2 link, RST, ACO, ALM, SYS, DSL Status 1 ~48

Input: -48 V DC (-42 V to -56 V)

Dual A+B -48 V DC power input terminal

130w

304 x 482 x 88mm (D x W x H)

4.5kg

0~50°C (Operating), -10~70°C (Storage)

10~90% non-condensing

CE, FCC, RoHS, ITU-T, ETSI

25,000 hrs (25°C)
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The ATU-R160 ADSL2+ router is a full-featured ADSL router
that provides high-speed Internet access and Ethernet direct
connections to individual PCs or local area network with 10/100
Base-T Ethernet. The ATU-R160 uses an advanced ADSL chipset
solution with a complete set of industry standard features that
provide high-speed ADSL, ADSL2 and ADSL2+ Internet access
for SOHO and residential users. The modem is available in two
models, one with integral 4 port Ethernet switch and the other with
single Ethernet port plus one USB port.

Features

e Full rate operation with up to 24Mbps downstream data rate and
up to 1Mbps upstream data rate enables high-speed Internet
access

e Web GUI configuration and management

e Supports TFTP upgrade

e Provides ALGs to support most major applications, such as MSN
Messenger, CUSeeMe, ICQ, IRC, LDAP, PPTP, FTP, Quake, SIP,
H.323, NetBios Over TCP/IP

e Enables end-to-end ATM support, which allows traffic
management and QoS

e Built-in DHCP server automatically assigns IP addresses to all
workstations on your LAN

e All management and monitoring can be done
through Telnet session

e UPNP support

ATU-R160

Ethernet

Phone

ADSL Splitter

Ordering Information

ATU- DDDDD Model type

R160-1A: 1port Anx A

R160-1B : 1port Anx B

R160-4A : 4port Anx A

R160-4B : 4port Anx B
Example: ATU-R160-1A
ATU-R160-1B

ADSL2+ Modem

4 port ADSL2+ Modem
ATU-R160

Ports
Interface

Standard

Data Rates
ATM and PPP
Protocols

Bridging / Routing

IP Management

Security

Web Management

Indications

Power Input

Power Consumption
Dimensions

Weight
Temperature
Humidity
Certification

MTBF

1 port USB port with USB V1.1 (12Mbps)

1/4 ports RJ45 Ethernet

1 port RJ11 port for ADSL

one reset button for factory default setting
|IEEE802.3 10Base-T802,3u, 100Base-TX, RFC2516
(PPPOE), ANSI T1.413 issue 2

ITU-T G.992.1 (G.dmt)

ITU-T G.992.2 (G.lite)

G.994.1 (G.hs, Multimode)

ITU-T G.992.3 (ADSL2 G.dmt.bis)

ITU-T G.992.4 (ADSL2 G.lite.bis)

ITU-T G.992.5 (ADSL2+, Annex A, B, L, M)
Reach Extended ADSL (RE ADSL)

WAN to LAN up to 90Mbps, LAN to LAN up to 100Mbps

Support up to 8PVCs

ATM Forum UNI 3.1/4.0 PVC

Multi Protocol over AAL5 (RFC1483 / 2684)
VC and LLC Multiplexing

PPP over Ethernet (RFC 2516)

PPP over ATM (RFC 2364)

Traffic Shaping (ATM QoS) UBR, CBR, VBR, VBR-it, VBR-nrt
OAM F4 and F5 segment end-to-end loop-back,

AlS, and RDI OAM cells
VPl is 0-255 and VCl is 32-65535

Ethernet to ADSL self-learning Transparent Bridging

(IEEE 802.1d))

IP routing-RIPv2 (backward compatible with RIPv1)

Static IP routing

Routing (TCP/IP/UDP/ARP/ICMP)

IP Multicast IGMP v1/v2

NAT (Network Address Translation)

NAPT (Network Address and Port Translation)
DHCP Server / Relay / Client (WAN Port)

VPN (IPSec, PPTP, L2TP) Pass-Through

DNS Proxy

Dynamic DNS

UPNP support

Virtual Server (Port forwarding) and DMZ host
PPP over PAP

PPP over CHAP, DoS protection

Stateful packet inspection

Built-in NAT Firewall

IP-based Packet filtering

Password Protected System management
Web-based GUI Configuration / Management

CLI (Command Line Interface) via serial interface

or Telnet over Ethernet

Telnet Remote Management

Firmware upgrade via FTP / TFTP

SNMP Support

Built-in Diagnostic tool

TR-069, CPE WAN Management Protocol
LEDs (ADSL, DATA, LAN, USB, PWR)
12vDC

130W

125 x 88 x 27mm (D x W x H)

3.5kg

0~50°C (Operating) ,-10~70°C (Storage)
10~90% non-condensing

CE, FCC, RoHS

25,000 hrs (25°C)
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ADSL Splitter Rack

6U 16-Slot ADSL Splitter Rack
ALS-R50

The ALS-R50 is a 6U, 16 slot, 19(23)" rack mountable chassis
for concentrated central office POTS splitters used in conjunction
with ADSL DSLAMs. The chassis motherboard is available in 4
different configurations, one with wire-wrap POTS, one with
wire-wrap POTS plus DC blocking, one with IDC connector POTS
and one with IDC connector POTS with DC blocking. Each
physical card provides 24 loops. In the wire-wrap POTS configu-
ration, the 24 loops of each card go directly to one group of
connectors (POTS / Line / DSLAM). In the IDC connector based
configuration, the 24 loop cards are grouped into sets of 4 cards
or 96 loops. Therefore, IDC based configuration must be
populated with 4,8,12 or 16 card sets. Each card set provides high
density connections to the central office DSLAM using 2-50 pin
(2.54mm pitch) locking header IDC connectors and cables. Each
connector supports 24 loops. In the wire-wrap configuration,
DSLAM connections are provided by 2-50 pin locking header IDC
connectors while POTS and line connections are provided via two
sets each of 12x4 wire wrap terminals.

Features

e 6U 19(23)" rack

e Consists exclusively of all passive elements

e Designed for implementation of ADSL CO application

e Handles all POTS loop current from 0 ~ 100mA

e If the power on ATU-C/ATU-R fails, telephone service on the ADSL
line will operate normally

e Provides excellent isolation between DSL and POTS

e Up to 16 cards (384 loops Max)

300 ~ 3.4KHz (900 ohms)

1004Hz short loop: 1dB

1004Hz long loop: 0.75dB

200 ~ 3.4KHz short loop: -1.5 ~ 1.5dB
3.4K ~ 4.0KHz short loop: -2 ~ 2dB
200 ~ 3.4KHz long loop: -1.5 ~ 0.5dB
3.4K ~ 4.0KHz long loop: -1.5 ~ 1dB

Impedance
Insertion Loss

Attenuation
Distortion

Cut off Frequency
ADSL Band
Attenuation
Delay Distortion

Return Loss

Common Mode
Rejection Ration
Longitudinal
Balance

DC Resistance
Isolation resistance
to Earth

DC current
carrying capacity
ESD discharge limits
Dimensions
Weight
Temperature

MTBF

-3dlB (8KHz)

30K ~ 300KHz: -650IB
300Kk ~ 1104Hz: -55dB
600 ~ 3.2KHz: 200us
200 ~ 4.0KHz: 250us
ERL: 8diB

SRL-L: 50B

SRL-H: 50B

600 ~ 3.2KHz: -100dBb

200 ~ 1.0KHz : -60dB
1~ 3KHz : -60dB

20 ohms

5.0M ohms

100mA
15k VDC

285 x 434 x 266mm (D x W x H)
18kg

-10~70°C (Operating) ,-15~80°C (Storage)

10~90% non-condensing

From DSLAM » To CPE
(Line with ADSL + Voice)
Ordering Information
From DS LAM ALS-L 1T T vodel type

R50-P 16U, 16 slot rack
R50 24P-11 : 24 loops per card
Example: ALS-R50P
ALS-R50-24P-11

WWwWWw.ctcu.com




8U 20-Slot ADSL Splitter Rack
ALS-R60

ADSL Splitter Rack

The ALS-R60 is a 8U, 20 slot, 19(23)" rack mountable chassis for concentrated central office POTS splitters used in conjunction with ADSL
DSLAMSs. The chassis motherboard is available only with wire-wrap POTS and Line connections and HDB78 pin connectors for 32 loop per card

DSLAMSs. Each physical card provides 32 loops each of ADSL line splitters which provide low-pass filters designed to provide POTS (Plain Old

Telephone System) service to a line that is utilizing ADSL technology. This device is designed to eliminate interference to POTS equipment by

blocking the high frequency ADSL signal (20 KHz~12 MHz).

Features
m 8U 19(23)" rack

B Consists exclusively of all passive elements

B Designed for implementation of ADSL CO application

B Handles all POTS loop current from 0 ~ 100mA

B |f the power on ATU-C / ATU-R fails, telephone service on the
ADSL line will operate normally

Provides excellent isolation between DSL and POTS

Up to 20 cards (640 loops Max)

ALS-R50/ 60/ 100

From DSLAM To CPE
(Line with ADSL + Voice)
liter
From POTS
(Voice only)

www.ctcu.com

Impedance
Insertion Loss

Attenuation
Distortion

Cut off Frequency
Insertion Loss in
ADSL Band
Delay Distortion

Return Loss

Common Mode
Rejection Ration
Longitudinal
Balance

DC Resistance
Isolation resistance
to Earth

DC current
carrying capacity

0.3 ~ 3.4KHz (900 ohms)

1004Hz short loop: 1dB

1004Hz long loop: 0.75dB

200 ~ 3.4KHz short loop: -1.5 ~ 1.5dB
3.4K ~ 4.0KHz short loop: -2 ~ 2dB
200 ~ 3.4KHz long loop: -1.5 ~ 0.5dB
3.4K ~ 4.0KHz long loop: -1.5 ~ 1dB
-3dB (8KHz)

32 ~ 300KHz: -65dB

600 ~ 3.2KHz: 200us
200 ~ 4.0KHz: 250us
ERL: 8dB

SRL-L: 5dB

SRL-H: 5dB

600 ~ 3.2KHz: -100dBb

200 ~ 1.0KHz : -60dB
1~ 3KHz : -60dB

20 ohms

5.0M ohms

100mA

ESD discharge limits 15k vDC

Tip to Ring Capacitance

20 ~ 115 nF

(without modem connected)

Dimensions

(D xW x H)mm
Weight
Temperature
MTBF

300 x 434 x 320mm

18kg
-10~70°C (Operating) ,-15~80°C (Storage)

10~90% non-condensing

Ordering Information

ALS-DI:":”:":] Model type
R60-8 :8U, 16 slot rack
R60-32P : 32 loops per card
Example: ALS-R60-8
ALS-R60-32P

50 |
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ADSL Filter

CPE ADSL Splitter / Micro-Filter
ALS-12 / ALS-M12

The ALS-12 / ALS-M12 are low-cost, compact, passive
low-pass filters designed to provide POTS (Plain Old Telephone
System) service to a line that is utilizing ADSL/VDSL
technology. This device is designed to eliminate interference to
POTS equipment by blocking high frequency energy (20
KHz~12MHz). The ALS-12 provides point of entry filter to split
the incoming line to the ADSL/VDSL modem and the POTS
telephone. The ALS-M12 is a micro-filter designed to simply
drop a POTS telephone off a line carrying ADSL/VDSL signal.

Features

e Compact size

e Consists exclusively of all passive elements

e Designed for implementation of ADSL/VDSL CPE application

e Handles all POTS loop current from 0 ~ 100mA

e If the power of ATU-R fails, telephone service on the ADSL line will
operate normally

e Provides excellent isolation between DSL and POTS

e The POTS splitter and Low-pass filter provides RJ-11 connectors for
ATU-R/VTU-R and POTS interfaces

e The POTS Low-pass micro filter provides RJ-11 connectors for
ATU-R/VTU-R and Phone

ADSL Splitter

Line with voice and ADSL

ALS-10-IT/UK/|FIFFA
ALS-P10/ALS-M12

Line with voice only

Standard
Impedance
Insertion Loss

Attenuation
Distortion

Cut off Frequency
ADSL Band
Attenuation
Delay Distortion

Return Loss

Common Mode
Rejection Ration
Longitudinal
Balance

DC Resistance
Isolation resistance
to Earth

DC current
carrying capacity
ESD discharge limits
Tip to Ring
Capacitance
Dimensions
Weight
Temperature

MTBF

To ADSL Modem

Annex E.2 of ITU-T G.992.3

600 ohms

1004Hz short loop: 1dB

1004Hz long loop: 0.75dB

200 ~ 3.4KHz short loop: -1.5 ~ 1.5dB
3.4K ~ 300KHz short loop: -2 ~ 2dB
200 ~ 3.4KHz long loop: -1.5 ~ 0.5dB
3.4K ~ 300KHz long loop: -1.5 ~ 1dB
-3dB (10KHz)

30 ~ 300KHz: 65dB

300 ~ 1104KHz: 55dB

600 ~ 3.2KHz: 200us

200 ~ 4.0KHz: 250us

ERL: 6dB

SRL-L: 5dB

SRL-H: 3dB

600 ~ 3.2KHz: -100dBb

200 ~ 1.0KHz : 58dB
1~ 3KHz:53dB

20 ohms

5.0M ohms

100mA

15k VDC
20nf

34 x 45 x 24mm (D x W x H)

709

-10~70°C (Operating) ,-15~80°C (Storage)
10~90% non-condensing

Ordering Information

ALS-[ 11 T model type

12 : ADSL/VDSL Line Splitter
12C : ADSL/VDSL Line Splitter, with

capacitor built-in RJ-11

M12 : ADSL/VDSL Micro Splitter

Example: ALS-12

WWwWWw.ctcu.com



ALS-M10-IT (ITALY) ALS-M10-UK (UK)

ALS-M10-FI (Finland) ALS-M10-FA (FRANCE)

The ALS-10 regional ADSL splitters are low-cost, compact,
passive low-pass filters designed to provide POTS (Plain Old
Telephone System) service to a line that is utilizing ADSL/VDSL
technology and customized with regional country telephone plugs.
This device is designed to eliminate interference to POTS
equipment by blocking high frequency energy (20 KHz~12MHz).
The ALS-10 provides point of entry filter to split the incoming line
to the ADSL/VDSL modem and the POTS telephone.

Features
e Compact size

e Consists exclusively of all passive elements

e Designed for implementation of ADSL/VDSL CPE application

e Handles all POTS loop current from 0 ~ 100mA

e If the power of ATU-R fails, telephone service on the ADSL line will

operate normally

e Provides excellent isolation between DSL and POTS

e The POTS splitter and Low-pass filter provide RJ-11 connectors for

ADSL Field Splitter

CPE ADSL Splitter, Field for ITA,

UK, FI, FR

ALS-10-IT

Low pass filter order
Impedance
Insertion Loss

Attenuation
Distortion

Cut off Frequency
ADSL Band
Attenuation
Delay Distortion

Return Loss

Longitudinal
Balance

DC Resistance
Isolation resistance
to Earth

DC current
carrying capacity
ESD discharge limits

e ATU-R/VTU-R and POTS interfaces Tip to Ring
Capacitance
Dimensions
Weight
Temperature
ALS-M10-IT MTBE
2
psL 3
4
2
LINE 3
LPF
1

www.ctcu.com

3 Pole
60300 ~ 3.4KHz: 600 ohms
1004Hz short loop: 1dB
1004Hz long loop: 0.75dB
200 ~ 3.4KHz short loop: -1.5 ~ 1.5dB
3.4K ~ 4.0KHz short loop: -2 ~ 2dB
200 ~ 3.4KHz long loop: -1.5 ~ 0.5dB
3.4K ~ 4.0KHz long loop: -1.5 ~ 1dB
-3dB (12KHz)
30KHz: -25dB
50KHz: -40dB
600 ~ 3.2KHz: 200us
200 ~ 4.0KHz: 250us
ERL: 6dB
SRL-L: 5dB
SRL-H: 3dB
200 ~ 1.0KHz : 58dB
1~ 3KHz:53dB
20 ohms
5.0M ohms

P
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100mA

15k VDC
20nf

81 x 31 x 28mm (D x W x H)

459

-10~70°C (Operating) ,-15~80°C (Storage)
10~90% non-condensing

Ordering Informatiombdel type

ALs-[ ]

IT : field for Italy

UK : field for United Kingdom
Fl : field for Finland

FA : field for France

Example: ALS-10-IT

Tl 2-30



ADSL ISDN Splitter

CPE ADSL Splitter for ADSL over ISDN

ALS-10-EU/ISDN

The ALS-10-EU/I is a low-cost, compact, low pass filter
designed for ISDN-BA with 2B1Q or 4B3T baseband line codes
coinciding with ADSL signals. It integrates a low pass filters that
block the high frequency energy from reaching the ISDN-BA
device and provides isolation from impedance effects of the
ISDN-BA device on the ADSL modem. Because the ISDN
splitter connects directly to the subscriber loop media, it must
also provide some protection for externally induced line hits or
faults which could damage to any attached equipment or
endanger humans interacting with the installed equipment. The
circuit protection will be provided mostly by standard central
office line protection means and additional protection measures
built into splitter to protect against line overstress which could
damage the splitter itself. The electrical and transmission
specifications are based on ETSI TS 101 952-1-3 V1.1.1 for
ISDN-BA requirements.

Features

e Compact size

e Consists exclusively of all passive elements

e Designed for implementation of ADSL/VDSL CPE application

e Handles all ISDN loop current from 0 ~ 60mA

e [f the power of ATU-R fails, telephone service on the ADSL line will
operate normally

e Provides excellent isolation between DSL and ISDN

e The ISDN splitter and Low-pass filter provide RJ-11 connectors for

e ATU-R/VTU-R and ISDN interfaces

Standard

Impedance
Isolation
Insertion Loss

Insertion loss

in ADSL band
Insertion loss between
ADSL port to line port
Return loss at ISDN

Unbalance to earth

Delay Distortion
DC Resistance
Dimensions
Weight
Temperature
Humidity

ALS-10-EU/I

ETSI TS 101-952-1-3 V.1.1.1
Annex E.2 of ITU-T G.992.1
135/ 150 ohms

Wire A to B: 5.0M ohms
1~ 40KHz : 0.8dB

40 ~ 80KHz : 2dB

1~ 60KHz: 1.2dB

60 ~ 80KHz: 2dB

150 ~ 1104KHz: 65dB

120 ~ 170KHz : 2dB

170 ~ 1104KHz: 1dB

1~ 40KHz : 16dB

40 ~ 80KHz: 14dB

1~ 60KHz : 16dB

60 ~ 80KHz: 14dB

300 ~ 30KHz: 40dB

30 ~ 1104KHz: 46dB
1104KHz ~ 3MHz:40dB

300 ~ 80KHz: 20us

12.5 ohms

86 x 56 x 26mm (D x W x H)
709

-10~70°C (Operating) ,-15~80°C (Storage)
10~90% non-condensing

Line with Voice and ADSL

Ordering Information

ALS-10- I:":“:":”:‘ Model type

EU/ISDN : ADSL ISDN splitter
Example: ALS-10-EU/ISDN

» ADSL Modem

WWwWWw.ctcu.com
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MDF ADSL Splitter

CPE ADSL Splitter, MDF Low Pass Type

2 ALS-P10
N s

The ALS-P10 filters with Siemens / Krone type terminals, can be Filter Type Low Pass: Corner Frequency 7kHz (+1kHz). b%s
directly plugged into the existing terminals at central office one by Optimal matching 600ohms DC path Max. 100mA 8
one, as needed, thus eliminating need for extra terminal blocks and High Pass Corner Frequency 22kHz (+2kHz). —
cabling. This leads to lower costs compared with ordinary splitters Optimal matching 1350hms no DC path %
deployment, which requires operators to install large splitter racks Over Voltage Filter Adapted to POTS voltages (Max. £200V) =.
and equipment awaiting presumable future use. With the ALD-P10, D — 104 x 18 x 20mm (D x W x H) 3
no extra cabling or terminal blocks are needed and with Krone LSA Weight 459
Plus terminals, only minor new cabling is needed. The plug type
filters are easy to install onto the terminal blocks with no extra tools
required. Filters act like disconnection plugs in that the contacts
inside the terminal are disconnected and the filter connects in
series to the loop pair. The plug type splitter requires the space of
two pairs of LSA Plus terminal block. Individual filters can be
plugged adjacent to each other and will not block neighboring pairs
from insertion of new wires. Thus ADSL can be connected to n

ADSL POTS

subscribers independently.

Features { ’
e [ndividual splitter
e Integrates directly in MDF (Main Distribution Frame)
e POTS service available when splitter inserted or removed
(make before break) Line
e Various splitter designs available (POTS or ISDN) (POTS+ADSL) | * A ¢

e Includes a “Krone LSA-Plus” test plug connector

ADS L Splitter

Line with voice and ADSL

> To ADSL Modem

ALS-10-ITUK/|FI/FA
ALS-P10/ALS-M12

ue e e

L@ g Line with voice

Ordering Information

ALS-P10-[ | 1111 Model type

LP : Low Pass MDF ADSL splitter
HP: High Pass MDF ADSL splitter
Example: ALS-P10-LP

www.ctcu.com I 2-32



Terminal Block

Connection / Disconnection
Module

MDF-LP-10C, MDF-HP-10C

Cgsn

10 pair Terminal Blocks offer numerous options for station and
high pair count cabling and feature built in wire guides and jumper

rings. Module MDF-LP-10C: 10 pair disconnection
MDF-HP-10C: 10 pair connection

Features Nominal working

e Custom configured to meet your application voltage 50V DC (+5/-0) or 70V (+5/-0)

e Unique center port design allows for patching or testing without . .
Insulation Resistance > 1000M ohms (500V DC + 50V DC)

removing the cross-connect wires or disrupting the circuit

e Mounting hardware versatility provides for mounting DIRIRETIE e in

virtually anywhere — walls, racks etc Contact Resistance > 10m ohms
e |t protects your cable wiring from accidental access during Dimensions 124 x 20.7 x 39.3mm (W x D x H)
jumper work

MDF-SEAT-11 : 11-module mounting pack MDF-SEAT-06 : 6-module mounting pack "1/ 8105 36am

@4.80X19=91.20

7'0E

BE

o

Ordering Information

Telecom Block
MDF-LP-10C: 10 pair Disconnection module
MDF-HP-10C: 10 pair Connection module

Module mounting Pack
MDF-SEAT-xx: No. of module mounting pack
(xx:01,02,03,05,06,10,11,15,21,22,25,31,33)

CONNECTION DISCONNECTION
Name Tag

MDF-TAG-10C: Name Tag

p2X NVIDF-LP-10C wWww.ctcu.com
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E1 CSU/DSU Concentrator

Managed G.703 E1 CSU/DSU Concentrator
ERMO1

The ERMO1 is a 4U 19(23)" concentrator rack type E1 DSU/CSU
for Fractional and Unframed G.703 E1 Access for central office
installations. There are 13 slots available for hot swappable G.703
E1 cards. An optional SNMP card can be installed into the last slot
for configuration and management, leaving 12 slots available for
G.703 cards. The SNMP card provides both local control via an
RS-232 serial console port and remote IP management using Telnet
or industry standard SNMP protocol. Each E1 card may be linked to
a remote E1/FE1 stand-alone Access Unit for various LAN, Data, or
hosts over E1 network services. The ERM01 accommodates an

o
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optional second hot swappable shared power supply module which
may derive power from AC (90-250) or DC (-48V) power sources. On
the rear panel, combinations of BNC, RJ-45 and wire-wrap terminals
are utilized for E1 Line interface connections. Adapter cables are
used to convert the HDB26F DCE data ports to V.35, RS-530,
RS-449, X.21 or 10/100 Base Ethernet depending on the installed

card.
Secondary power

Main power
Alarm Relay Contacts

E1 unbalanced BNCs

Main Switch

SNMP Card

HDB26F Data Port IEC AC Mains Input

BNC+Data port mode chassis back view

RS-449—— El
N*64Kbps = = Transr_?i§sion
X.21 e Facilities
4
V35

NMS NMS

3-1

Fractional E1 with
BNC Terminal Block,
or RJ-45 interface connector

13 line cards can be installed into the rack
12 when the SNMP optional card is installed

ERMO1 Front and back view

V35
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Features

Managed chassis (Optional) with DSU/CSU blades
Supports Fractional and Unframed E1 with EOC control
Hot swappable blades and power modules

Interface Cards for V.35, X.21, RS-530, RS-449, RS-232,
Ethernet Bridge and Router

I/O connectors all on rear panel

Multiple clock source selection (Internal or External: E1
recovery, DTE or DCE)

Built-in BERT with V.54 diagnostic capabilities for
performing local and remote loopback

Supports local serial Console, remote Telnet and SNMP

Supported by SmartView EMS

Ordering Information

ERMOL-[ || |1 power type

AC-CH : AC power type chassis, w/ E1 BNC, RJ45
DC-CH : DC power type chassis, w/ E1 BNC, RJ45
R-AC-CH : AC power type chassis, w/ E1 RJ45
R-DC-CH : DC power type chassis, w/ E1 RJ45
B-AC-CH : AC power type chassis, w/ E1 BNC
B-DC-CH : DC power type chassis, w/ E1 BNC

AC : 100~240VAC power card

DC : 48VDC, 72VDC power card

Example: ERM01-R-AC-CH

ERMO1- I:”:":”:":‘ Optional card

SNMP

Fractional Interface cards
FE1/ET100

FE1/ET100R

FE1/V35

FE1/RS530

FE1/RS449

FE1/X21

FE1/RS422

Unframed Interface cards
E1U/ET100

E1U/ET100R

E1U/NV35

E1U/RS530

E1U/RS449

E1U/X21

E1U/RS422

Example: ERMO1-FE1/ET100

www.ctcu.com

E1 CSU/DSU Concentrator

G.703 E1
Frame format

Bit rate

Line Code
Receiving level
Line Impedance
Jitter Performance
Pulse amplitude

Connector

Transmit freq
tracking

Return loss

User Data Channel
Connector
Line code

Data Rate

Time slot allocation
Control signals

Loopback

Clock modes

Standard

Power Input

Power Consumption
Dimensions

Weight
Temperature
Humidity
Certification
MTBF

Unframed/ Framed, CCS(PCM31)/
CAS(PCM30)/ CRC4 on/off
2.048Mbps+50 ppm

AMI/ HDB3

0 ~-43dB

75 ohm(BNC) / 120 ohm (RJ-45)
According to ITU-T G.823
Nominal 2.37V +10% for 750hm,
Nominal 3.00V +10% for 12200hm
Zero amplitude + 0.1V

BNC for unbalanced,

and RJ-45 for balanced

Internal timing +30 ppm
Loopback timing +50 ppm
External timing £100 ppm

12dB for 51 ~ 102KHz

18dB for 102 ~ 2048KHz

14dB for 2048~ 3072KHz
RS-530/RS-449/RS-232,X.21/V.35,
10/100Base-T Ethernet Bridge & Router
High density DB26 Female

NRZ (except bridge)

N x 56Kbps or N x 64Kbps, Where
N equal 1 to 32

sa1ds Had ()

User defined

CTS constantly On, DSR constantly ON, except
during test loops, DCD constantly ON or follows RTS,
except during signal loss

Line loopback, Payload loopback,
Local loopback, DTE loopback

Clockmode 0  Rx & Tx clocks (recovered) to the

(DCEL) sync. DTE

Clockmode 1l  Rx & Tx clocks (internal oscillator) to
(DCE2) the sync. DTE

Clock mode 2 Rx clock to the sync. Device,
(DTEL) Tx clock from the sync. Device

Clock mode 3 Rx & Tx clocks from the

(DTE2) sync. DCE (from ETC and ERC pin)

Clockmode 4  Rx & Tx clocks from the sync. DCE
(DTE3) (all from ETC pin)

ITU-T G.703, G.704, G.706 and

G.732 and ETSI ETS 300 420

AC: 100~240VAC

DC: -42~-55
80W
Chassis : 285 x 438 x 180mm (D x W x H)

Line card: 260 x 22 x 180mm (D x W x H)
6.6kg

0~50°C (Operating) ,-10~70°C (Storage)
10~90% non-condensing

CE, FCC, RoHS

57,000 hrs (25°C)
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E1 CSU/DSU Management

Network Management Card

ERMOT-SNMP

This single slot card is installed in the last slot of the chassis, just

before the power modules. The card has an RS-232 serial port on a Electical Console R$232 port

DB9 female connector for connection of any standard dumb terminal Interface AN Zl0losse-nt

for an easy menu driven configuration. The RJ-45 jack is a 10/100

Ethernet connector for IP based management. The SNMP card Network Management - Network management: provide all system

supports remote Telnet management with the same user friendly
menu interface as local console. SNMP can be used by compiling the
enterprise MIB into your favorite network management software.

software updates, and management system
interaction through Ethernet port.

- Out-band management: supports Telnet and
SNMP , EMS

+ Configuration Management

Features - Performance Management
® RS-232 port for dumb terminal at 38.4k 8bit no parity

® Ethernet port for 10/100Base-TX compliant with IEEE802.3u
® SNMP V1 and V2C support

- Fault Management

- Status Monitoring

e MIB file compliant to MIB-ll ASN.1 Izl P, Ll ol
e Firmware upgrade by TFTP Dimensions 260 x 22 x 180mm (DxWxH)
® Hot swappable Weight 2509

Temperature 0 ~ 50°C (Operating)

-10 ~ 60°C (Storage)

Humidity 10 ~90% non-condensing
Certification CE, FCC, LVD, RoHS
MTBF 65,000 hrs (25°C)
GUI Management Serial Console Management
[T el 4 N
IP: GEEXED — CommunitySting: 0 comeat | o | ss+s+4+ CTC UNION TECHNOLOGIES CO., LTD ***=++*

#reer ERM-01 NMS Terminal Mode V4,01 *+++++

L= T Lo R L Lt R o S o T o B L T RO e o I T T Lo S - T LT =]
no (m@ |mEp |mO WO |w@ (MO |mO (MO (M@ WO (nO Main Menu and Rack Status:

mO (mQ |wQ |mQ (MO |(mE (00 |w0 (R0 (w0 |20 | e . X

s i | e o i | s = = = WG A e | i 1:Slot #1 >> FE1 << || 7:Slot #7 >> FE1 <<

080 oo |eo@ |ore@  [beo@ |oeem |oom |m@ |oco@ |scso |veom |sesg 2:Slot #2 >> FE1 << || 8:Slot #8 >> FE1 <<
« el 0 Lot frcuf ¢ £ s ot O o v Q) e 3:Slot #3 >> FE1 << || 9:Slot #9 >> FE1 <<
% Q| by G 80.Cllew ] W O "9:: 4:Slot #4 >> FE1 << || A:Slot #10 >> FE1 <<
ezl Moobse oo et Bt =gt i Mt Bt o i --a“ 99 5:Slot #5 >> FE1 << || B:Slot #11 >> FE1 <<
Q  |[EnQ (2@ |en@Q  [EnD  (En@Q |EO  |E0© [ED  |EnQ | EvQ | EeQ 6:Slot #6 >> FE1 << || C:Slot #12 >> FE1 <<

Wl (O (wQ (w0 (O (w0 (w0 O (w0 w0 (RO W=D Command Function Key:

"1"to'9', 'A"to 'C": /0 Cards Setting

'R': Refresh Status

'ESC' Logout

'S": System Configuration and TFTP Setup
‘M": Manager Configuration Setup

Ordering Information
ERMO1-SNMP
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E1 CSU/DSU Slide-in Card

i Fractional

g Fractional E1 to 10/100Base-TX

Ethernet Router Card
|

ERMO1-FET/ETT00R

The ERMO1-FE1/ET100R Router Card is a single slot card that can be installed in any available slot to provide IP over E1 transmission. The
router engine uses an embedded system which can be configured and controlled from a serial port, Telnet or Web based user interface. It supports
industry standard encapsulations of PPP and HDLC as well as proprietary header for Cisco router's HDLC.

Features Hardware Samsung ARM9 integrated communications

e Ethernet port IP Address/subnet mask 166MHz processor, 8MB Flash, and 32MB o
* WAN port [P Address/subnet mask pipeline RAM for code, data and buffers )
® Router Name / Password T
e RS-232 Console Port Management Connection 1 x Ethernet LAN port (10/100) wn
e Web/Telnet Management WAN Speed Synchronous Port N56/N64 up to 2048Kbps Q
® WAN port IP address/subnet mask LAN Speed Ethernet LAN port 10/100 Mbps é
® DHCP server/client Function Proxy Routing, IP Routing, Static Routing,

¢ NAT Function Dynamic Routing, DHCP Client/ DHCP

® Virtual Server Mapping
® SNMP MIB-2 supported

Server, IP Mapping, Packet Filtering

e Supports VPN pass through Protocols PPP, NAT, RIP 1/2, TCP/IP

e Forwarding IP multicast support Security PAP/CHAP, NAT, Filter

® DNS proxy server LED Link/ACT : On=link ; Flash=Activity
® SNTP supported 100 : On=100Base ; Off=10Base

® Simple Statistical

® Ping and Trace route

® Static Routing Setup

® Routing Table (manually set up to 32 entries minimum)

® Dynamic Routing RIP | & I, Send or Receive on Ethernet or WAN
® PPP, HDLC and Cisco HDLC WAN protocol encapsulatoin

® Flash Upgrade (via TFTP)

Fractional E1 to 10/100Base-TX
Ethernet Bridge Card

ERMO1-FE1/ET100

The ERMO01-FE1/ET100 Bridge Card is a single slot card that can be installed in any available slot to provide Ethernet over E1 transmission. The
bridge engine uses an ASIC design for wire speed performance and supports industry standard HDLC encapsulation. The ERM01-E1U-ET100
bridge is an economical solution for LAN to LAN applications over an Unframed E1 transport.

Features Bridge LAN Table: 256 MAC address with 5 minute
e High performance bridge for 10Base-T or 100Base-TX Ethernet automatic aging
extension. Filtering and Forwarding : wire speed

Packet size; 64~1522 Bytes
Buffer : 340 frames

e Auto-MDI/MDIX detects and corrects crossed cable.
e Ethernet LAN Interface on RJ-45 connector.

e Transparent half / Full duplex support on WAN / LAN interface. Delay : 1 frame
e Automatic LAN table learning and aging.

e |EEE 802.3x flow control.

e Filter mode (pure bridge) or repeater mode selectable

LAN Standard : compliant to IEEE802.3 /803.2u
Data rate : 10Base-T / 100Base-TX, Full or Half
Duplex

e Provides Ethernet over E1 economically CORIEEET : RS

e No IP address settings required
e Simple DIP switch setting to control filtering, packet buffer and EanaE] IP bridging over G.703 E1
Ethernet auto/forced mode ISO standard HDLC encapsulation

WAN Speed: Nx64 (where N=1 to 31) for Fractional

E12048Kbps for Unframed E1
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E1 CSU/DSU Slide-in Card

Fractional E1 to Data Card
ERMO1-FE1/Data

The high-speed data cards are available in two E1 types; one for fractional E1 and one for Unframed E1 (transparent) and with
data communication interfaces for V.35, RS-530, X.21 and RS-449(V.36). All line cards come with adapter cables that terminate in the
appropriate user interface for DCE. Simple DIP Switch settings provide all the control for E1 and Dataport settings. When the ERMO01 is
equipped with optional SNMP, centralized management can configure and monitor the card and performance without manual DIP setting.

Features Specifications

e HS (up to 2Mb/s) Serial interface card for serial transport over G.703 E1. e Compliant with ITU-T standards for V.35, RS-530, X.21 and V.36

e DIP switch or SNMP managed (Optional) e Synchronous transmission at Nx64 data rate (2.048M for Unframed)
e Hot swappable without effecting any other line card e Line code: NRZ

e Front panel pushbuttons to activate loop testing with integral 511 e Control Signals: CTS always ON

pattern BERT.

e LED status indicators for E1 Signal, Sync and Dataport TD, RD, and CD. . i
Ordering Information

ERMOL-[ | | 1" optional card

FE1/ET100

FEUET100R
HDB26M to MB34F for V.35 FE1/V35
HDB26M to DB25F for RS-530 FE1/RS530
HDB26M to DB37F for RS-449(V.36) ,EE%FEZS? 49
HDB26M to DB15F for X.21 FE1/RS422

Example: ERMO1-FE1/ET100

Unframed

Unframed E1 to 10/100Base-TX
Ethernet Router Card

ERMO1-ETU/ET100R

The ERM01-E1U/ET100R Router Card is a single slot card that can be installed in any available slot to provide IP over E1 transmission. The
router engine uses an embedded system which can be configured and controlled from a serial port, Telnet or Web based user interface. It supports
industry standard encapsulations of PPP and HDLC as well as proprietary header for Cisco router's HDLC.

Features Hardware Samsung ARM9 integrated communications
® Ethernet port IP Address/subnet mask 166MHz processor, 8MB Flash, and 32MB

® WAN port IP Address/subnet mask
® Router Name / Password

pipeline RAM for code, data and buffers

® RS-232 Console Port Management Connection 1 x Ethernet LAN port (10/100)

® Web/Telnet Management WAN Speed Synchronous Port 2048Kbps

® WAN port IP address/subnet mask LAN Speed Ethernet LAN port 10/100 Mbps

® DHCP server/client Function Proxy Routing, IP Routing, Static Routing,
¢ NAT Function Dynamic Routing, DHCP Client/ DHCP

® Virtual Server Mapping
® SNMP MIB-2 supported

Server, IP Mapping, Packet Filtering

* Supports VPN pass through Protocols PPP, NAT, RIP 1/2, TCP/IP

® Forwarding IP multicast support Security PAP/CHAP, NAT, Filter

® DNS proxy server LED Link/ACT : On=link ; Flash=Activity
¢ SNTP supported 100 : On=100Base ; Off=10Base

® Simple Statistical
® Ping and Trace route
® Static Routing Setup
® Routing Table (manually set up to 32 entries minimum)
® Dynamic Routing RIP | & Il, Send or Receive on Ethernet or WAN
® PPP, HDLC and Cisco HDLC WAN protocol encapsulatoin
3-5 ® Flash Upgrade (via TFTP)



E1 CSU/DSU Slide-in Card

Unframed E1 to 10/100Base-TX
Ethernet Bridge Card

ERMO1-ETU/ET100

The ERMO01-E1U/ET100 Bridge Card is a single slot card that can be installed in any available slot to provide Ethernet over E1
transmission. The bridge engine “uses an ASIC design for wire speed performance and supports industry standard HDLC encapsula-
tion. The ERMO1-E1U-ET100 bridge is an economical solution for LAN to LAN applications over an Unframed E1 transport.

Features Bridge LAN Table: 256 MAC address with 5 minute
e High performance bridge for 10Base-T or 100Base-TX Ethernet automatic aging
extension. Filtering and Forwarding : wire speed
e Auto-MDI/MDIX detects and corrects crossed cable. PRXCLEGE e, Gh=1er2 e 8
e Ethernet LAN Interface on RJ-45 connector. Buffer : 340 frames T
) Delay : 1 frame

e Transparent half / Full duplex support on WAN / LAN interface. wn

e Automatic LAN table learning and aging. . Q
LAN Standard : compliant to IEEE802.3 /803.2u —

e |EEE 802.3x flow control. ()

Data rate : 10Base-T / 100Base-TX, Full or Half Duplex w

e Filter mode (pure bridge) or repeater mode selectable Connector : RJ45

e Provides Ethernet over E1 economically
e No IP address settings required

General IP bridging over G.703 E1
e Simple DIP switch setting to control filtering, packet buffer and ISO standard HDLC encapsulation
Ethernet auto/forced mode WAN Speed: Nx64 (where N=1 to 31) for Fractional

E12048Kbps for Unframed E1

Unframed E1 to Data Card
ERMO1-E1U/Data

The high-speed data cards are available in two E1 types; one for fractional E1 and one for Unframed E1 (transparent) and with data communica-
tion interfaces for V.35, RS-530, X.21 and RS-449(V.36). All line cards come with adapter cables that terminate in the appropriate user interface
for DCE. Simple DIP Switch settings provide all the control for E1 and Dataport settings. When the ERMO01 is equipped with optional SNMP,
centralized management can configure and monitor the card and performance without manual DIP setting.

Features Specifications

e HS (2Mb/s) Serial interface card for serial transport over G.703 E1. e Compliant with ITU-T standards for V.35, RS-530, X.21 and V.36
e DIP switch or SNMP managed (Optional) e Synchronous transmission at 2.048Mbps

e Hot swappable without effecting any other line card e Line code: NRZ

e Front panel pushbuttons to activate loop testing with integral 511 e Control Signals: CTS always ON

pattern BERT.
e LED status indicators for E1 Signal, Sync and Dataport TD, RD, and CD.

e e Ordering Information
HDB26M to MB34F for V.35
ERMO1- Optional card

HDB26M to DB25F for RS-530 EEEOFD P
HDB26M to DB37F for RS-449(V.36) E1U/ET100R
HDB26M to DB15F for X.21 E1U/V35

E1U/RS530

E1U/RS449

E1U/X21

E1U/RS422

Example: ERMO1-E1U/ET100
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T1 Access Concentrator

4U 13 Slot Managed T1(DS1) Concentrator
TRMO1

The TRMO1 is a 4U 19(23)" rack type T1 DSU/CSU for unframed T1
and Fractional T1 Digital Access which is nested in a hub to provide
solutions for central office installations. There are 13 slots available for
hot swappable T1 (DS1) cards for installation into the TRMO1 rack. An
optional SNMP card can be installed into the last slot for configuration
and management, leaving 12 slots available for T1 (DS1) cards. The
SNMP card provides both local control via an RS-232 serial console
port and remote management using industry standard SNMP protocol
via an Ethernet 10BASE-T connection. Each T1 (DS1) card may be
linked to a remote T1/FT1 stand-alone Access Unit for various LAN,
Video Conference, or hosts over T1 (DS1) network services. The
TRMO1 accommodates an optional second hot swappable shared
power supply module which may derive power from AC (90-250) or DC
(-48V) power sources. On the rear panel, combinations of RJ-45 and
wire-wrap terminals are utilized for T1 (DS1) Line interface
connections. Adapter cables are used to convert the HDB26F DCE
data ports to V.35, RS-530, RS-449, X.21 or 10/100 Base Ethernet
depending on the installed card.

Features

® Supports Fractional T1 and Unframed T1 service

e Hot swappable cards

e Removable interfaces, support V35, X21, RS530, RS449, RS232, Ethernet Bridge and Router
® |/O connectors on rear panel

e Multiple clock source selection (Internal or External: T1 recovery, DTE or DCE)

® Supports Console and SNMP management

e Performing local and remote loopback

- ———— V35
100 Base-TX TRMO1 TRMOT
N*64K bps
RS-449—— T1 ———— X.21
N*64Kbps == i1 Transmission ==

X.21 : s Facilities 4 : L RS-449

vis— £ 100 Base-TX
NMS NMS
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TRMO1 Front and back view

Fractional T1 with
BNC Terminal Block,
or RJ-45 interface connector

Secondary power

Main power

SNMP Card
13 line cards can be installed into the rack
12 when the SNMP optional card is installed

Alarm Relay Contacts

T1 unbalanced BNCs

Main Switch

HDB26F Data Port IEC AC Mains Input

BNC+Data port mode chassis back view

www.ctcu.com

T1 Access Concentrator

Ports

Indications

Standard

Power Input
Power Consumption
Dimensions

Weight
Temperature
Humidity
Certification
MTBF

T1 Interface

Frame format: Unframed, SF (D4), ESF
Bit rate: 1.544Mbps

Line Code: B8ZS / AMI

Receiving level: 0 to -36dB

Pulse amplitude: Nominal 3.0V +10%
Zero amplitude: +0.1V

Transmit frequency tracking :

Internal timing+30 ppm

Loopback timing+50 ppm,

External timing+100 ppm
Jitter Performance: According to ITU-T G.824
Connector: RJ-45 (balanced)

Data Interface

Interface types: RS-530/RS-449/RS-232, X.21/V.35,
10/100Base-T Ethernet Bridge & Router

Connector: HDB26 Female

sa1ds Had ()

Line code: NRZ (except bridge)

Data Rate: 1.544Mbps (Unframed/framed)
Nx56kbps or Nx64Kbps

Time slot allocation: user defined

Power, TD, RD, Error, Test, Signal loss, Sync loss,

Alarm LED: Sync Loss, Signal Loss, Alarm

(AIS, MRAI, RAI), TD, RD, Error, Test.

ITU-T G.703, G.704, G.706,G.733, G.824,

ANS| T1.403, AT&T TR-62411

AC: 100~240VAC DC: -36~-76

80w

Chassis: 285 x 438 x 180mm (D x W x H)

Line card: 260 x 22 x 180mm (D x W x H)

6.6kg

0~50°C (Operating) ,0~70°C (Storage)

10~90% non-condensing

CE, FCC, RoHS

57,000 hrs (25°C)

Ordering Information

TRMO1- DDDDD Power type

AC-CH : AC power type chassis, w/ T1 RJ45
DC-CH : DC power type chassis, w/ T1 RJ45
AC : 100~240VAC power card

DC: 48VDC, 72VDC power card

Example: TRMO01-AC-CH

TRMOl-I:”:":”:":‘ Optional card

Fractional Interface cards
ET100

ET100R

V35

RS530

RS449

X21

RS422

Example: TRMO1-ET100

________________TRMO] IR



T1 CSU/DSU Slide-in Card

SNMP Management Card
TRMO1-SNMP

This single slot card is installed in the last slot of the chassis, just

before the power modules. The card has an RS-232 serial port on a Electical Console R$232 port

DB9 female connector for connection of any standard dumb terminal Interface AN Zl0losse-nt

for an easy menu driven configuration. The RJ-45 jack is a 10/100

Ethernet connector for IP based management. The SNMP card Network Management - Network management: provide all system
supports a remote Telnet management with the same user friendly software updates, and management system

menu interface as local console. SNMP can be used by compiling the
enterprise MIB into your favorite network management software.

interaction through Ethernet port.

- Out-band management: supports Telnet and
SNMP , EMS

+ Configuration Management

Features - Performance Management

® RS-232 port for dumb terminal at 38.4k 8bit no parity - Fault Management

® Ethernet port for 10/100Base-TX compliant with IEEE802.3u

® SNMP V1 and V2C support

- Status Monitoring

e MIB file compliant to MIB-ll ASN.1 Izl P, Ll ol
® Firmware upgrade by TFTP Dimensions 260 x 22 x 180mm (DxWxH)
® Hot swappable Weight 2509

Temperature 0 ~ 50°C (Operating)

-10 ~ 60°C (Storage)

Humidity 10 ~90% non-condensing
Certification CE, FCC, LVD, RoHS
MTBF 65,000 hrs (25°C)

Serial Console Management
4 N

Fxxkik CTC UNION TECHNOLOGIES CO., LTD **x**
wrekx ERM-01 NMS Terminal Mode V4.01 *******

Main Menu and Rack Status:

1:Slot #1 >> FE1 << || 7:Slot #7 >> FE1 <<
2:Slot #2 >> FE1 << || 8:Slot #8 >> FE1 <<
3:Slot #3 >> FE1 << || 9:Slot #9 >> FE1 <<
4:Slot #4 >> FE1 << || A:Slot #10 >> FE1 <<
5:Slot #5 >> FE1 << || B:Slot #11 >> FE1 <<
6:Slot #6 >> FE1 << || C:Slot #12 >> FE1 <<
Command Function Key:

"1"to '9', 'A' to 'C": 1/O Cards Setting

'R': Refresh Status

'ESC' Logout

'S": System Configuration and TFTP Setup
'M': Manager Configuration Setup

- /

Ordering Information
TRMO1-SNMP
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T1 CSU/DSU Slide-in Card

Fractional T1 to Data Card
TRMO01-Data

The high-speed data cards are available in two T1 types; one for fractional T1 and one for Unframed T1 (transparent) and with data
communication interfaces for V.35, RS-530, X.21 and RS-449(V.36). All line cards come with adapter cables that terminate in the appropriate
user interface for DCE. Simple DIP Switch settings provide all the control for T1 and Dataport settings. When the TRMO01 is equipped with
optional SNMP, centralized management can configure and monitor the card and performance without manual DIP setting.

Features Specifications -
e HS (up to 1.544Mb/s) Serial interface card for serial transport over G.703 T1. e Compliant with ITU-T standards for V.35, RS-530, X.21 and V.36 w)
e DIP switch or SNMP managed (Optional) e Synchronous transmission at Nx64 data rate (1.544M for Unframed) T
e Hot swappable without effecting any other line card e Line code: NRZ wn
e Front panel pushbuttons to activate loop testing with integral 511 e Control Signals: CTS always ON g

pattern BERT. a

e LED status indicators for T1 Signal, Sync and Dataport TD, RD, and CD.

HDB26M to MB34F for V.35
HDB26M to DB25F for RS-530
HDB26M to DB37F for RS-449(V.36)
HDB26M to DB15F for X.21

i

e

Fractional T1 to 10/100Base-TX
Ethernet Bridge Card

TRMO1-ET100

The TRMO1-ET100 Bridge Card is a single slot card that can be installed in any available slot to provide Ethernet over T1 transmission. The bridge
engine uses an ASIC design for wire speed performance and supports industry standard HDLC encapsulation. The TRMO1-ET100 bridge is an
economical solution for LAN to LAN applications over an Fractional T1 transport.

Features Bridge LAN Table: 256 MAC address with 5 minute
e High performance bridge for 10Base-T or 100Base-TX Ethernet automatic aging
extension. Filtering and Forwarding : wire speed

Packet size; 64~1522 Bytes
Buffer : 340 frames

Auto-MDI/MDIX detects and corrects crossed cable.

Ethernet LAN Interface on RJ-45 connector.

Delay : 1 frame

Transparent half / Full duplex support on WAN / LAN interface.
e Automatic LAN table learning and aging.

i | LAN Standard : compliant to IEEE802.3 /803.2u
o [FEE 802 3xflow control Data rate : 10Base-T / 100Base-TX, Full or Half
e Filter mode (pure bridge) or repeater mode selectable Bl

Provides Ethernet over T1 economically Connector : RJ45

e No IP address settings required

Simple DIP switch setting to control filtering, packet buffer and ceneal IP bridging over G.703 T1

Ethernet auto/forced mode ISO standard HDLC encapsulation
WAN Speed: Nx64 (where N=1 to 24) for Fractional
T1, 1544Kbps for Unframed T1
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T1 CSU/DSU Slide-in Card

Fractional T1 to 10/100Base-TX
Ethernet Router Card

TRMOT-ET100R

The TRMO01-ET100R Router Card is a single slot card that can be installed in any available slot to provide IP over T1 transmission. The router
engine uses an embedded system which can be configured and controlled from a serial port, Telnet or Web based user interface. It supports
industry standard encapsulations of PPP and HDLC as well as proprietary header for Cisco router's HDLC.

Features

Hardware
Ethernet port IP Address/subnet mask

WAN port IP Address/subnet mask

Router Name / Password

Connection
RS-232 Console Port Management

Web/Telnet Management WAN Speed
WAN port IP address/subnet mask
DHCP server/client

NAT Function

Virtual Server Mapping

SNMP MIB-2 supported

Supports VPN pass through

LAN Speed

Function

Protocols

Forwarding IP multicast support Security

DNS proxy server LED
SNTP supported

Simple Statistical

Ping and Trace route

Static Routing Setup

Routing Table (manually set up to 32 entries minimum)

Dynamic Routing RIP | & II, Send or Receive on Ethernet or WAN

PPP, HDLC and Cisco HDLC WAN protocol encapsulatoin

Flash Upgrade (via TFTP)

i T1 Network
Ethernet —— 11

TRMO1-ET100R

Ordering Information

TRMO1- I:":":":“:] Optional card

ET100 : Fractional T1 to 10/100Base-Tx Ethernet Bridge
ET100R : Fractional T1 to 10/100Base-Tx Ethernet Router
V35 : Fractional T1(N56) to V.35

RS530 : Fractional T1(N56) to RS530

RS449 :Fractional T1(N56) to RS449

X21 :Fractional T1(N56) to X.21

RS422 :Fractional T1(N56) to RS422

Example: TRMO1-ET100

Samsung ARM9 integrated communications
166MHz processor, 8MB Flash, and 32MB
pipeline RAM for code, data and buffers
1 x Ethernet LAN port (10/100)
Synchronous Port N56/N64 up to 1544Kbps
Ethernet LAN port 10/100 Mbps

Proxy Routing, IP Routing, Static Routing,
Dynamic Routing, DHCP Client/ DHCP
Server, IP Mapping, Packet Filtering

PPP, NAT, RIP 1/2, TCP/IP

PAP/CHAP, NAT, Filter

Link/ACT : On=link ; Flash=Activity

100 : On=100Base ; Off=10Base

/— Ethernet

TTUO1-ET100R

wWww.ctcu.com



Single Modular Port E1
CSU/DSU w/ LCD and SNMP

ETUO1A

The ETUO1A single port stand-alone DSU/CSU provides our
best digital access solution for E1 and Fractional E1 network
services termination. A DTE device may be linked to an
ETUO1A at data rates of 56Kbps to 2048Kbps. The ETUO1A
features user replaceable dataport modules for a number of
interface standards; including Ethernet bridge, router, V.35,
X.21, RS-530, RS-449, G.703 64Kbps Co-directional and
RS-232. The ETUO1A supports local control and diagnostics via
LCD display, keypad and LED status indicators located on the
front panel as well as via a menu driven RS-232 console port in
conjunction with a standard terminal.

These features enable users to easily configure the unit,
execute the in-service diagnostics and monitor the network
status. The ETUO1A provides optional SNMP (Simple Network
Management Protocol), which allows the user to remotely
control, diagnose and monitor the system using industry
standard SNMP protocol, our proprietary MIB-Il, and any
network management software.

Features

e Supports Fractional E1 and Unframed E1 service with EOC control

e Removable interfaces, support V35, X21, RS530, RS449, RS$232,
G.703 Co-directional, NRZ, Ethernet Bridge and Router

e |/O connectors on rear panel

e Multiple clock source selection
(Internal or External: E1 recovery, DTE or DCE)

e Supports Console, Telnet and SNMP management

e Menu keys and LCD display

e Supported by EMS

e Built-in BERT with V.54 diagnostic capabilities for performing local
and remote loopback

E1

NMS
V35 ETUO1TA
. (N*64 Kbps) Eq
E1 Network
RS-530 y
(2.048 Mbps) E1 E1
ETUOTA

$

NMS

www.ctcu.com

E1 Access Unit

G.703 E1
Specifications

Framing

Framed CCS (PCM31) CAS (PCM30) /
Unframed CRC4 on/off

Line Code AMI/ HDB3

LCD display 16*2 character LCD with backlight
N*56K or N*64Kbps, where N=1~31 in
CCS or 1~30 in CAS

0 to -43dB

Bit rate

Relative receive level

Transmit level:

Pulse Nominal 2.37V £10% for 750hm

Amplitude Nominal 3.00V +10% for 1200hm
Zero amplitude +0.1V

S Hdd

Jitter performance According to ITU-T G.823
Connectors BNC(unbalanced), RJ-48(balanced)
Clock modes:

CIIE

Clock mode 0 Receive & transmit clock
(DCE1)
Clock mode 1 Receive & transmit clock
(DCE2)
Clock mode 2 Receive clock to the sync. and transmit
(DTEL)
Clock mode 3 Receive and transmit clock from the
(DTE2) sync. DCE (from ETC and ERC pin)

Clock mode 4 Receive and transmit clock from the
(DTE3) sync. DCE (all from ETC pin)I

Diagnostics loopback,Digital remote loopback,

(recovered) to the sync. DTE

(internal oscillator) to the sync. DTE

clock from the sync. device

Test pattern

Indications LEDs (Power, TD, RD, RTS, DCD, Singal loss,
Sync loss, Alarm)
Standard ITU-T G.703/G.704/G.706 & G.732
Power Input AC: 90-250VAC, DC: 18-72 VCD
Power Consumption  10W
Dimensions 250 x 195 x 45mm (D x W x H)
Weight 1.5kg
Temperature 0~50°C (Operating) ,-1~70°C (Storage)
Humidity 10~90% non-condensing
Certification CE, FCC, LVD, RoHS
MTBF 65,000 hrs (25°C)
NMS
Ny
ETUOTA V35
(N*64 Kbps)
==
RS-530
(2.048 Mbps)
ETUO1TA

Ordering Information

ETUOLA -| | [ 1 I Irowertype

AC : AC power
DC : DC power
AD :AC+DC power

Example: ETUO1A-AC

Please refer to page 3-18 for optional interface modules.
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Single Modular Port E1 CSU/DSU
ETUO11

The ETUO11 stand-alone DSU/CSU is a digital access unit for

Unframed E1, Fractional E1, or Fractional cascaded E1 service. ;Zisiﬁilaﬂons
The ETUO1 data channel supports user-selectable transmission
rates via randomly selected E1 timeslots, which provides integral
multiples of 64kbps, up to a maximum 2.048Mbps (unframed), for a
line attenuation of up to 43 dB on twisted pair or coax cable. This
provides an approximate operating range up to 2km (using
22AWG). The ETUO1 packs the data channels into the E1 link in
user-selected time slots. The unused time slots can insert IDLE
code (in frame mode). The ETUO011 front panel sports status LEDs
for monitoring both the CSU and DSU conditions and push button
switches for initiating local and remote loopback with integral BERT.
Features
e Supports Fractional E1 and Unframed E1 service with EOC control
e Removable interfaces, support V35, X21, RS530, RS449, RS232,
G.703 Co-directional, NRZ, Ethernet Bridge and Router
e |/O connectors on rear panel
e Multiple clock source selection
e (Internal or External: E1 recovery, DTE or DCE)
e Built-in BERT with V.54 diagnostic capabilities for performing local
and remote loopback Indications
Standard
Power Input
Power Consumption
Dimensions
Weight
Temperature
Humidity
Certification
MTBF
ERMO1
V35
*,
.:>g<(:.N 64Kbps)== o E1
. E1 Network
RS-530 ___ /7
(2.048 Mbps) / E1 E1

ETUO11

Framing

Framed CCS (PCM31) CAS (PCM30)

/ UnframedCRC4 on/off

Line Code AMI/ HDB3

Relative receive level 0 to -43dB

Transmit level :

Pulse Nominal 2.37V £10% for 750hm

Amplitude Nominal 3.00V +10% for 1200hm
Zero amplitude +0.1V

Jitter performance According to ITU-T G.823

BNC(unbalanced), RJ-48(balanced)

Clock modes :

Connectors

Clock mode 0 Receive & transmit clock
(DCE1)
Clock mode 1 Receive & transmit clock
(DCE2)
Clock mode 2 Receive clock to the sync. and transmit
(DTE1)
Clock mode 3 Receive and transmit clock from the
(DTE2) sync. DCE (from ETC and ERC pin)

Clock mode 4 Receive and transmit clock from the
(DTE3) sync. DCE (all from ETC pin)

Test Switches Digital local loopback, Analog local

(recovered) to the sync. DTE

(internal oscillator) to the sync. DTE

clock from the sync. device

Diagnostics Digital local and remote loopback,
Analog local loopback, Test pattern

LEDs (Power, TD, RD, RTS, DCD, Singal loss,

Sync loss, Alarm)

ITU-T G.703/G.704/G.706 & G.732

AC: 90-250VAC, DC: -18 ~-75 VCD

10w

250 x 195 x 45mm (D x W x H)

5109

0~50°C (Operating) ,-10~70°C (Storage)

10~90% non-condensing

CE, FCC, RoHS

57,000 hrs (25°C)

ETUO11 V35
(N*64 Kbps)
% =T
/ RS-530
/ (2.048 Mbps)
ETUOT1

Ordering Information

ETUO11 - DDDDD Power type

AC : AC power
DC : DC power

Example: ETUO11-AC

Please refer to page 3-18 for optional interface modules.
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Single Modular Port
Unframed E1 CSU/DSU

ETUO1-U

The ETUO1U stand-alone DSU/CSU is a digital access unit
for Unframed E1 service termination. The ETUO1U data
channel supports 2.048Mbps, for a line attenuation of up to 43
dB on twisted pair or coax cable. This provides an approximate
operating range up to 2km (using 22AWG).The ETUO1U front
panel sports status LEDs for monitoring both the CSU and DSU
condition and push button switches for initiating local and

remote loopback with integral BERT.

The ETUO1U features user replaceable data port modules for
a number of interface standards; including Ethernet bridge,
router, V.35, X.21, RS-530, and RS-449. The ETUO1U fully
meets El specifications including ITU-T G.703, G.706, G.732,
and G.823.

Features
e Supports Unframed E1 (2.048Mbps)

e Removable interfaces, support V35, X21, RS530, RS449, NRZ,
Ethernet Bridge and Router

e |/O connectors on rear panel

e Multiple clock source selection (Internal or External: E1 recovery,
DTE or DCE)

e Built-in BERT with V.54 diagnostic capabilities for performing local

and remote loopback

Unframed E 1

E1 Access Unit

G.703 E1
Specifications

Indications

Standard

Power Input

Power Consumption
Dimensions

Weight
Temperature
Humidity
Certification

MTBF

Unframed E 1

E1 Network

ERMO1
10/100-Base TX
(2.048 Mbps)
V.35/X.21/RS
530/449 —
(2.048 Mbps) E1
ETUO1U

www.ctcu.com

E1

Unframed

Framing
Line Code AMI/ HDB3

2.048Mbps (clear channel)
0 to -43dB

Bit rate
Relative receive level
Transmit level :
Pulse Nominal 2.37V +10% for 750hm
Amplitude Nominal 3.00V £10% for 1200hm

Zero amplitude 0.1V
Jitter performance According to ITU-T G.823
Connectors BNC(unbalanced), RJ-48(balanced)
Clock modes :
Clock mode 0 Receive & transmit clock
(DCE1)
Clock mode 1 Receive & transmit clock
(DCE2)
Clock mode 2 Receive clock to the sync. and transmit
(DTEL)
Clock mode 3 Receive and transmit clock from the
(DTE2) sync. DCE (from ETC and ERC pin)
Clock mode 4 Receive and transmit clock from the
(DTE3) sync. DCE (all from ETC pin)
Test Switches Digital local loopback, Analog local

(recovered) to the sync. DTE

(internal oscillator) to the sync. DTE

clock from the sync. device

Diagnostics Digital local and remote loopback,
Analog local loopback, Test pattern

LEDs (Power, TD, RD, RTS, DCD, Signal loss,

Sync loss, Alarm)

ITU-T G.703/G.706 & G.732

AC: 90-250VAC ; DC: 18-72 VCD
10W

250 x 195 x 45mm (D x W x H)

1.5kg

0~50°C (Operating) ,-10~70°C (Storage)
10~90% non-condensing

CE, FCC, RoHS

57,000 hrs (25°C)

ETUO1TU
10/100-Base TX
(2.048 Mbps)
V.35/X.21RS
530/449
(2.048 Mbps)
ETUO1U

Ordering Information

ETUO1U- DDDDD Power type

AC  : AC power
DC24 :24VDC
DC48 :48VDC

Example: ETUOT1U-AC

Please refer to page 3-18 for optional interface modules.
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Single V35 Port E1 CSU/DSU
ETUO1-Plus

The ETUO1-Plus stand-alone DSU/CSU is a digital access unit
for Unframed E1 or Fractional E1 service. The ETUO1-Plus data
channel supports user-selectable transmission rates via randomly
selected E1 timeslots, which provides integral multiples of
64kbps, up to a maximum 2.048Mbps (unframed), for a line
attenuation of up to 43 dB on twisted pair or coax cable. This
provides an approximate operating range up to 2km (using
22AWG). The ETUO1-PLUS packs the data channels into the E1
link in user-selected time slots. The ETUO01-Plus front panel sports
status LEDs for monitoring the CSU and DSU conditions and
pushbutton switches for initiating local and remote loopback with
integral BERT. The ETUO1-Plus features a fixed on-board V.35

interface.

Features
e Supports Fractional E1 and Unframed E1 service with EOC control

e Model with fixed V.35 interface for price critical applications
e |/O connectors all located on rear panel
e Multiple clock source selection
(Internal or External: E1 recovery, DTE or DCE )
e Built-in BERT with V.54 diagnostic capabilities for performing local

and remote loopback

V.35/X.21RS

ERMO1
530/449 E1
2.048 M
= (2.048 Mbps)
V.35/X.21/RS
——— 530/449 %
(2.048 Mbps) E1

ETUO1

G.703 E1
Specifications

Indications

Standard

Power Input

Power Consumption
Dimensions

Weight
Temperature
Humidity
Certification

MTBF

E1

E1 Network

E1

FrFraming

Framed CCS (PCM31) CAS (PCM30)
/ UnframedCRC4 on/off

AMI/ HDB3

N*56K or N*64Kbps, where N=1~31
in CCS or N equal 1~30 in CAS

to -43dB

Line Code
Data rate

Relative receive level

Transmit level

Pulse Nominal 2.37V +10% for 75 ohm

Amplitude Nominal 3.00V £10% for 120 ohm
Zero amplitude 0.1V

Jitter performance According to ITU-T G.823

Connectors BNC(unbalanced), RJ-48(balanced)

Clock modes :

Clock mode 0 Receive & transmit clock

(DCE1)

Clock mode 1 Receive & transmit clock

(DCE2)

Clock mode 2 Receive clock to the sync. and transmit

(DTE1)

Clock mode 3 Receive and transmit clock from the

(DTE2) sync. DCE (from ETC and ERC pin)

Clock mode 4 Receive and transmit clock from the

(DTE3) sync. DCE (all from ETC pin)

LEDs (Power, TD, RD, RTS, DCD, Singal loss,

Sync loss, Alarm)

ITU-T G.703/G.704/G.706 & G.732

AC: 90-250VAC, DC: -18 ~-75 VCD

1ow

195 x 160 x 45mm (D X W x H)

5109

0~50°C (Operating) ,-10~70°C (Storage)

10~90% non-condensing

CE, FCC, RoHS

55,000 hrs (25°C)

(recovered) to the sync. DTE
(internal oscillator) to the sync. DTE

clock from the sync. device

V.35/X.21RS
530/449
(2.048 Mbps)
RS

V.35/X.21/RS

/— 530/449 ————
/ (2.048 Mbps)

Ordering Information

ETUO1-Plus- I:”:“:":":‘ Power type

AC : AC power
DC : DC power

Example: ETUO1-Plus-AC

Www.ctcu.com



T1 Access Unit

Single Port Unframed E1 CSU/DSU
G703E1-U

The G703E1U stand-alone DSU/CSU is a compact, digital

G.703 E1 Framing Unframed
access unit for Unframed E1 service termination. The G703E1U e e Line Code HDB3
data channel supports 2.048Mbps, for a line attenuation of up to Bit rate 2.048Mbps
43 dB on twisted pair or coax cable. This provides an approximate el e vl (e L 56
operating range up to 2km (using 22AWG). The G703E1U top Transmit level
panel sports status LEDs for monitoring both the CSU and DSU Pulse Nominal 2.37V +10% for 750hm
condition and slide switches for initiating digital or analog Amplitude Nominal 3.00V +10% for 1200hm
loopback. Zero amplitude +0.1V
Jitter performance According to ITU-T G.823
Connectors BNC(unbalanced), RJ-48(balanced)
Data port CRC check CRC-4 enable/disable
Specifications Type RS530, V35, RS449, X21
Line code NRZ
Datarate 64kbps ~ 2.048Mbps
Connector DB25F
Indications LEDs (E1 signal, timing loss)
Features Standard ITU-T G.703, G.706 and G.823
e Supports Unframed E1 Power Input 9vDC
e Support fixed V35, X21, RS530, R$449 with cable adapter Power Consumption  4W
e Easily configure with simple DIP switches Dimensions 135x 79 x 28mm (D x W x H)
(DTE, DCE, Framing, time slot, clock mode, etc.) Weight 180g
e Multiple clock source selection Temperature 0~50°C (Operating) ,0~70°C (Storage)
(Internal or External: E1 recovery, DTE or DCE) Humidity 10~90% non-condensing
e Performing local and remote loopback Certification CE, FCC, RoHS
MTBF 57,000 hrs (25°C)

Unframed E 1

Unframed E 1

V.35/X.21RS = = V.35/X.21/RS
—————530/449 —— E1 Network ) — 530/449
(2.048Mbps) T . (2.048Mbps)
G703E1U G703E1U

www.ctcu.com

Ordering Information
G703E1-U
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E1/T1 Interface Module

Single Modular Port T1 (DS1) CSU/DSU
TTUOl

The TTUO1 stand-alone DSU/CSU is a digital access unit for
Unframed T1 or Fractional T1 service termination. The TTUO1
data channel supports user-selectable transmission rates via
randomly selected T1 (DS1) timeslots, which provides integral
multiples of 56/64kbps, up to a maximum 1.544Mbps (unframed).
The TTUO1 packs the data channels into the T1 (DS1) link in
user-selected time slots. The TTUO1 front panel sports status
LEDs for monitoring both the CSU and DSU conditions and push
button switches for initiating local and remote loopback with
integral BERT. The TTUO1 features user replaceable data port
modules for a number of interface standards; including Ethernet
bridge, Ethernet router, V.35, X.21, RS-530, RS-449, G.703
64Kbps Co-directional and RS-232.

Features

e 1U half-19" supports Fractional T1 and Unframed T1

e Removable interfaces, support V35, X21, RS530, RS449, RS232,

e NRZ, Ethernet Bridge and Router

e |/O connectors on rear panel

e Multiple clock source selection
(Internal or External: T1 recovery, DTE or DCE)

e Built-in BERT with V.54 diagnostic capabilities for performing local
and remote loopback

TRMO1

V.35/X.21/RS530/449
(N*64Kbps) £

El interface

Indications

Standard

Power Input

Power Consumption
Dimensions

Weight
Temperature
Humidity
Certification

MTBF

T1 Network

V.35/X.21/RS$530/449

(N*64Kbps)

TTUO1

T1 Interface

Frame format: Unframed, SF (D4), ESF
Bit rate: 1.544Mbps

Line Code: B8ZS / AMI

Line impedance: 100 ohms

Receiving level: 0 to -36dB

Pulse amplitude: Nominal 3.0V +20%

Zero amplitude: £0.1V

Transmit frequency tracking :

Internal timing+30 ppm

Loopback timing+50 ppm,

External timing+100 ppm

Jitter Performance: According to ITU-T G.824
Connector: 15 Pin D type female , Bantam

Data Interface

Interface types: V.35, RS530, RS449, RS232, X.21,
NRZ 10/100Base-T Ethernet Bridge & Router

Line code: NRZ (except bridge)

Data Rate: 1.544Mbps (Unframed/framed)

Nx56kbps or Nx64Kbps

Time slot allocation: user defined

Power, TD, RD, Error, Test, Signal loss, Sync loss,

Alarm LED: Sync Loss, Signal Loss, Alarm

(AIS, MRAI, RAI), TD, RD, Error, Test.

ITU-T G.703, G.704, G.706,G.733, ANSI T1.403,

AT&T TR-62411

AC: 100~240VAC

DC24: -18~-36VDC, DC48: -36~-76VDC

10w

255 x 195 x 45mm (D x W x H)

1.5kg

0~50°C (Operating) ,-10~70°C (Storage)

10~90% non-condensing

CE, FCC, RoHS

57,000 hrs (25°C)

TTUO1

/
/

TTUO1

V.35/X.21/RS530/449
(N*64Kbps)

V.35/X.21/RS530/449
(N*64Kbps)

Ordering Information
TTUO1

Please refer to page 3-18 for optional interface modules.
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Interface Modules for ETU and
TTU Family Access Units

ETU/TTU

When purchasing one of our single or multi-port access units
or multiplexers that support user replaceable interface modules,
our ETU/TTU interface modules provide easily selectable
electrical interfaces for a wide selection of user applications. In
addition to standard datacom interfaces such as V.35, RS-530,
X.21, RS-449, etc. Ethernet modules are also available for
bridging or routing of Ethernet over E1 or T1 network services.

V.35 Interface

ETU/TTU-V35

Features
Compliant with ITU-T V.35 standards

Winchester type 34-pin MB34 M-Block female connector

Synchronous data rate at Nx64 (where N=1 to 32)
Data Communications Equipment interface Electrically
compatible to ITU-T V.11 (RS-422)

X.21 Interface

ETU/TTU-X21

Features
Compliant with ITU-T X.21 standard (Balanced)

15-pin D Sub female connector

Synchronous data rate at Nx64 (where N=1 to 32)
Data Communications Equipment interface Electrically
compatible to V.11

RS-232 Interface l'!l!!"“
ETU/TTU-232

Features
Compliant with EIA RS-232-C (Unbalanced)

Compatible to ITU-T V.24 25-pin D Sub female connector

Synchronous data rate at 64 or 128Kb/s Asynchronous (transparent)
at up to 19.2K or 38.4K Data Communications Equipment interface

Non-Return to
Zero Interface

ETU/TTU-NRL

Features
4 BNC connectors: TxD,TxC,RxD and RxC (Data&Clock)

NRZ line coding Logic "1" OV +/- 0.3V Logic "0" -1.5V +/- 0.3V
Synchronous data rate Nx64 (where N=1 to 32)

E1/T1 Interface Module

RS-530 Interface
ETU/TTU-530

Features

Compliant with Category 1 EIA-530 (Balanced) 25-pin D Sub

female connector

Synchronous data rate at Nx64

(where N=1 to 32)

Data Communications Equipment interface Electrically

compatible to RS-422

RS-449(V.36) Interface

ETU/TTU-449

Features

Compliant with EIA/TIA-530-A (Balanced)

37-pin D Sub female connector
Synchronous data rate at Nx64

(where N=1 to 32)

Data Communications Equipment interface Electrically

compatible to RS-422

G.703 64K

Co-directional Interface

ETU/TTU-G64

Features

@ crisik @

Pulse shape compliant with ITU-T G.703

Clock frequency: 64KHz
Pulse Amplitude: 1.0V
Zero Amplitude: 0V
Impedance: 120 Ohms
15-Pin D Sub connector

Range: up to 800m with 24AWG

Ordering Informat

ion

ETUTTU-[ 111 modute type

ET100
ET100R :
V35
X21
RS530
RS449
RS232
Go64
NRZ

Example: ETU/TTU-ET100

: 10/100TX Ethernet card

10/100TX Router card

: V35 interface card
: X21 interface card
: RS530 interface card
: RS449 interface card
: RS232 interface card
: G703 64K co-directional card
: NRZ interface card

o
O
e
<
[0
.
)
(%}




E1/T1 Interface Module

10/100 Base-TX Ethernet Router
ETU/TTU-ET100R

When the E1/T1 standalone access units are installed with an ET100R Interface, the unit is not only an access unit for E1 or T1 but also becomes
a high performance WAN Router for 10/100BASE-T Ethernet extension. The ET100R Ethernet Router interface module for CTC Union's ETU/TTU
Series DSU/CSU Access Units may be accessed via the RS-232 asynchronous communication port, a serial crossover cable (provided) and text
based terminal emulation software (Hyper Terminal TM). Once an IP address has been established for the subnet, the ET100R may also be
accessed via Telnet. The serial port and Telnet configuration menus are identical and may include password protection.

Features Hardware Samsung ARM9 integrated communications
¢ Ethernet port IP Address/subnet mask 166MHz processor, 8MB Flash, and 32MB

® WAN port IP Address/subnet mask
® Router Name / Password

pipeline RAM for code, data and buffers

® RS-232 Console Port Management

* Web/Telnet Management WAN Speed Synchronous Port N56/N64 up to 2048Kbps

® WAN port IP address/subnet mask LAN Speed Ethernet LAN port 10/100 Mbps

® DHCP server/client Function Static Routing, Dynamic Routing, DHCP Client/
¢ NAT Function DHCP Server, IP Mapping, Packet Filtering

® Virtual Server Mapping

® SNMP MIB-2 supported

Y- Protocols PPP, NAT, RIP 1/2, TCP/IP

® Forwarding IP multicast support Security PRRYEIRLAP, VAT, FliEE

® DNS proxy server LED Link/ACT : On=link ; Flash=Activity

® SNTP supported 100 : On=100Base ; Off=10Base

® Simple Statistical

® Ping and Trace route

® Static Routing Setup

® Routing Table (manually set up to 32 entries minimum) Web GUI Man agem ent

® Dynamic Routing RIP | & Il, Send or Receive on Ethernet or WAN

® PPP, HDLC and Cisco HDLC WAN protocol encapsulatoin |08 = T e i 500 et strten | £ 80 " Drescs o comees - A 9 =

® Flash Upgrade (via TFTP)

Systam Infasmaten

ET1008

e
CLI Commnads Chi

Thes Aug 2 1551492 PDT 2007
ET100RZshow Tnterface summary :u

ity
name hw type hw addr ip addr ip mask status 10mn

The Jon 01 1337 20 AM 1¥TD
ethl Ethernet  00:02:AB:06:00:01 192.168.0.1  255.255.255.0 up il e
hdlel Cisce HDLC ——---- 192.168.1.1  255.255.255.192 up
1o Loopback  -———--- 127.0.0.1 255.0.0.0 up

ET100R#Zshow Tp route

Kernel IP routing table

Destination Gateway Genmask Flags Metric Ref Use Iface
192.168.1.0 0.0.0.0 255.255.255.192 U 0 0 0 hdlcl
192.168.0.0 0.0.0.0 255.255.255.0 u 0 0 0 ethl
ET100R#
e E1 Network V|
Ethernet T SE— /7 Ethernet
Router ETUOTA-ET100R

Ordering Information
ETU/TTU-ET100R : fractional router card
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® Receive

Transmit _

]

@ ET10/100Bridge @,

E1/T1 Interface Module

10/100 Base-TX Ethernet Bridge
ETU/TTU-ET100

The ET100 Network Bridge is a high performance remote, self-learning, Ethernet bridge. Its compact size and low cost makes it ideal for

cost-sensitive bridging applications, or as a LAN extender or segmenter over bit stream type infrastructures. ET100 Provides an Ethernet

(IEEE802.3u) Bridge function over the WAN when matched to another ET100 module, ET100 standalone, or a compatible bridge utilizing

standard HDLC (ISO 13239) protocol. The interface connection is a shielded RJ-45 connector for 10/100Base Ethernet and auto-MDIX. Operates

at any n56/n64 fractional or unframed E1 speed.

Features

® High performance bridge for 10Base-T or 100Base-TX Ethernet
extension.

® Auto-MDI/MDIX detects and corrects crossed cable.

® Ethernet LAN Interface on RJ-45 connector.

® Transparent half / Full duplex support on WAN / LAN interface.

® Automatic LAN table learning and aging.

® |EEE 802.3x flow control.

® Filter mode (pure bridge) or repeater mode selectable

® Provides Ethernet over E1 economically

® No IP address settings required

® Simple DIP switch setting to control filtering, packet buffer and
Ethernet auto/forced mode

Ethernet ——— %7

ETUOTA-ET100

www.ctcu.com

Bridge

LAN

General

E1 Network

S Hdd

LAN Table: 256 MAC address with 5 minute

automatic aging

Sollo

Filtering and Forwarding : wire speed
Packet size; 64~1522 Bytes
Buffer : 340 frames

Delay : 1 frame

Standard : compliant to IEEE802.3 /803.2u
Data rate : 10Base-T / 100Base-TX, Full or Half
Duplex

Connector : RJ45

IP bridging over G.703 E1
ISO standard HDLC encapsulation

WAN Speed: Nx64 (where N=1 to 31) for Fractional
E1 2048Kbps for Unframed E1

%7 E thernet

ETUOTA-ET100

Ordering Information
ETU/TTU-ET100: fractional router card

[U/TTU-ET100 BERL



E1/T1 Cross-Rate Converter Rack

4U 12 slot E1/T1 Cross Rate Converter Rack

ETRMO1

The ETRMO1 is a 4U 19(23)" concentrator rack for E1 and T1
Cross Rate Converters in central office installations. There are 13
slots available for hot swappable FTEC cards. An optional SNMP
card can be installed into the last slot for configuration and
management, leaving 12 slots available for FTEC cards. The
SNMP card provides both local control via an RS-232 serial
console port and remote IP management using Telnet or industry
standard SNMP protocol. Each E1 card may be linked to a
remote E1/T1 PABX or a stand-alone FTEC Unit. The ETRMO1

PO ® .o
Teees .

Features

Support G.802 Annex B

Enables equipment to operate at T1 and E1 rates.
Converts between T1 and E1 data and signaling.
Configurable A-law/u-law and signaling conversion.
Transparent conversion at 64kbps timeslot level.
Controlled slip for buffer over/underflow.

The 24 timeslots of TL(Nx64) can be inserted into E1(Nx64),
30/CAS or 31/CCS timeslots.

Local/remote loopback test capabilities on both T1 and

El interface.
e Complies with ITU-T G.703, G.704, G.823,

G.824 recommendations.

accommodates an optional second hot swappable shared power
supply module which may derive power from AC (90-250) or DC

(-48V) power sources. On the rear panel, combinations of BNC e Function setting via internal DIP switch setting or Console Port.

and RJ-45 connectors are utilized for E1 and T1 Line interface (When SNMP card installed) Timing selection:

. Transparent timing,
connections.

T1/E1 recovery timing

Internal timing (1.544Mbps/2.048Mbps)
External timing (1.544Mbps/2.048Mbps)
Loopback timing

ETRMO1 Front and back view

Fractional E1 with
BNC Terminal Block,
or RJ-45 interface connector

Secondary power

Main power

. Alarm Relay Contacts
'/

| Main Switch

Molex to Terminal
post adapter

s
E1 balanced RJ-45 — -

E1 balanced Molex /’Jﬁ
|
E1 unbalanced BNCs 4

HDB26F T1 Port

G703FTEC line cards

ALl IEC AC Main Input

g

HDB26F to RJ-45
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El Interface

Standard : ITU-T G.703 Recommendations

Bit rate : 2.048Mb/s

Line code : HDB3

Frame format : CAS/PCM30 or CCS/PCM3L1 selectable

Voice channel sample rule : A-Law

CRC check : CRC-4 enable/disable

Impedance : 75 or 120 Ohm selectable

Transmit pulse level : 75 Ohm 2.37V (+10%)
120 Ohm 3.0V (+10%)

Connectors : BNC, RJ-45

T1 Interface

Standard : ITU-T G.703 Recommendations
Bit rate : 1.544Mb/s

Line code : B8ZS

Frame format : D4 or ESF selectable

Voice channel sample rule : u-Law

CRC check : CRC-6 enable/disable
Impedance : 100 Ohm

Transmit pulse level : 3.0V (£10%)

Connectors : RJ-45

PBX
T1
ETRMO1
El
e El Transmission
Facilities
G703FTEC E1l

G703FTEC ;/

Tl _l,

www.ctcu.com

E1/T1 Cross-Rate Converter Rack———

Timeslot Mapping Selectable
E1/CAS mode : TS1-TS15, TS17-TS31, any 24 timeslots.
E1/CCS mode : TS1-TS31, any 24 timeslots.

Timing Source

Internal timing : 1544KHz / 2048KHz + 50 ppm
Transparent : Loopback timing

E1 recovery timing : T1 recovery timing

Elastic buffer

Buffer length : + 2 T1 Frames

Underflow : A frame of data was repeated
Overflow : A frame of data was deleted

Unconnected Codes
FF Hex code on unused timeslots

Alarm Responses

Received impairment on E1 : Loss Of Signal

Transmitted response on E1 : Remote Alarm Indication (RAI)
Transmitted response on T1 : Yellow Alarm

Received impairment on T1 : Loss Of Signal

Transmitted response on T1 : Yellow alarm

Transmitted response on E1 : Remote Alarm Indication (RAI)

$3149S HAd

Diagnostic Tests

T1 Local loopback pushbutton
T1 Remote loopback pushbutton
El Local loopback pushbutton
E1 Remote loopback pushbutton

Indicators

Power : Failure

LED indicators for both T1 and E1
Signal Loss : Frame Loss

BPV : AIS

Slip : Yellow Alarm

Loop Test

Power Source
AC 90~240V
DC -48V

Physical

Dimension: 28.5 x43.7 x17.7cm (DX W x H)
11.2 x17.2 x7in (LxWxH)

Weight : 10.5 Kg (23.1 Ib) chassis net weight

Environment
Temperature : 0-50°C (32-125°F)
Humidity : Up to 90% Non-condensing

Ordering Information

ETRMOL-[ [ |1 | Ipower type
AC : AC power

DC : DC power
Example: ETRMO1-AC

ETRMO1- l:":“:":“:lomional card

SNMP

FTEC
Example: G703FTEC

____ETRMO]1 RER?:




E1/T1 Cross-Rate Slide-in card

3-23

Network Management Card

ETRMO1-SNMP

This single slot card is installed in the last slot of the
chassis, just before the power modules. The card has an
RS-232 serial port on a DB9 female connector for connection
of any standard dumb terminal for an easy menu driven
configuration. The RJ-45 jack is a 10/100 Ethernet connector
for IP based management. The SNMP card supports a
remote Telnet management with the same user friendly menu
interface as local console. SNMP can be used by compiling
the enterprise MIB into your favorite network management
software.

The ETRMO1-FTEC is E1,T1 cross rate card. The timeslot
cross connect enables the conversion between one T1 signal
and one E1 signal. T1 and E1 signals with frames employ
u-Law and A-Law compander encoding principles respectively
and encode those analog signals into 64kbits digital data. The
E1 interface supports CCS (PCM31)or CAS (PCM30) frames
with or without CRC-4 and with HDB3 line coding. The T1
interface supports D4 or ESF frame formats with B8ZS or AMI
line code. Multiple clock source selection provides maximum
flexibility in connecting both T1 and E1.

Ordering Information

ETRMO1- DDDDDOptional card

SNMP

FTEC
Example: GT03FTEC

Features

e RS-232 port for dumb terminal at 38.4k, 8bit, no parity

e Ethernet port for 10/100Base-TX compliant with I[EEE802.3u
e SNMP V1 and V2C support

e MIB file compliant to MIB-Il ASN.1

e Firmware upgrade by TFTP

e Hot swappable

E1,T1 cross rate Slide-in card

ETRMO7-FTEC

Features

Converts between T1 and E1 data and signaling
Enable equipment to operate at T1 and E1 rates
Support G.802 Annex B

e Configures A-law/m-law and signaling conversion

e Transparent conversion at 64kbps timeslot level

Controlled slip for buffer over or under flow
24 timeslots of T1 Nxé4 can be inserted into E1 Nxé4,
30/CAS or 31/CCS timeslots



E1/T1 Cross-Rate Converter

Single T1 to E1 Converter

G/703FTEC

The G703-FTEC is 1U half 19" stand-alone or rack mountable

Interface El interface
T1 (US Standard), E1 (European Standard) converter and Framing: CAS/PCM30 or CCS/PCM31 selectable
timeslot cross connect which enables conversion between one T1 Bit rate: 2.048Mbps
signal and one E1 signal. T1 and E1 signals with frames employ line Code: HDB3
u-Law and A-Law compander encoding principles respectively Line Impedance: 75 ohm (BNC) / 120 ohm (RJ-45)
and encode those analog signals into 64kbits digital data. The E1 Voice channel sample rule A-Law
interface supports CCS (PCM31) or CAS (PCM30) frames with or CRC check: CRC-4 enable/disable o
without CRC-4 and with HDB3 line coding. The T1 interface Pulse amplitude: Nominal 2.37V +10% for 750hm, O
supports D4 or ESF frame formats with B8ZS or AMI line code. Nominal 3.00V +10% for 120ohm T
Multiple clock source selection provides maximum flexibility in Zero amplitude: +0.1V %
connecting both T1 and E1. The clock source may be from the T1 Connector: RJ-45 and BNC pair =,
recovery clock, from the E1 recovery clock, from the internal 3
oscillator, from an external clock or via transparent timing. All Tlinterface
setup controls can be performed via internal DIP switch settings or Framing: D4, ESF selectable
via the RS-232 console port and ASCIl terminal. Tests and Bit rate: 1.544Mbps
diagnostics can easily be performed from the front panel pushbut- Line Code: BS8ZS / AMI

ton switches. Diagnostics include T1 local/remote and E1
local/remote loop back.

Equalization: 0 ~655 feet settable
Voice channel sample rule u-Law
CRC check: CRC-6 when ESF

Line Impedance: 100 ohms

Transmit Pulse level: 3.0V £10%,
Receive signal level: 0 ~-10dB
Connector: RJ-45 and Bantam Jacks

Indications Power Alarm
Standard ITU-T G.703, G.704, G.706, G.823, G.824, ANSI T1.403
Features Power Input AC: 100~240VAC
e Converts between Tl and E1 data and signaling DC24: -18 ~36VDC, DC48: -36 ~72VDC
e Enable equipment to operate at Tl and E1 rates Power Consumption  15W
e Support G.802 Annex B Dimensions 235 x 195 x 45mm (D x W x H)
e Configures A-law/u-law and signaling conversion Weight 1.6kg
e Transparent conversion at 64kbps timeslot level Temperature 0~50°C (Operating) ,0~70°C (Storage)
e Confrolled slip for buffer over or under flow Humidity 10~90% non-condensing
e 24 ftimeslotfs of T1 Nx64 can be inserted into E1 Nxé4, 30/CAS or Certification CE, FCC, RoHS
31/CCS timeslots MTBF 57,000 hrs (25°C)
% Zi—
4 T E1 El E1 T
%7 Transmission %7
Facilities
G703-FTEC G703-FTEC

Ordering Information

G703FTEC-[_|[ | I | I Model type

AC : AC power
DC : DC power

Example: GTO03FTEC-AC
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E1 Access Multiplexer

4U, 10 I/O Slot Data, Ethernet,
Voice E1 Managed Multiplexer

ERM-Mux/Plus J

The ERM-Mux/plus is a 4U 19(23)" 14 slot rack type E1 Time Division Multiplexer for Fractional E1 network access which is designed for
non-stop operation.There are 10 slots available for hot-swappable ERM-Mux/plus-1/O cards. Two slots are provided for Mux-E1 cards, which
may be configured as four separate Ellinks or for redundant 1+1 operation of the E1 lines, safe guarding against expensive network down time.
Two slots are also available for CPU cards, with the second CPU card acting as a hot standby in case of primary card failure. Each Mux-E1 card
may be linked to another ERM-Mux/plus Rack to provide a point-to-point variety of datacom, Ethernet & voice over E1 network services. The
ERM-Mux/plus optionally accommodates up to two separate powerpplies, which may derive power from AC (110/220) or DC (-48V) power
sources. When two power supplies are installed, the modules provide complete power redundancy and are hot swappable even during the E1
cards' transmission. The ERM-Mux/plus provides all interface connections on the front panel. BNC and RJ-45 are used for E1 Line interface
connections, RJ-45 connections are used for all voice (FXO, FXS, E&M), for 10/100 Ethernet Bridge and G.703-64K co-directional /
contra-directional / center. Optional cable adapters are used to convert the DB-62F DCE ports of the 1/0 cards to 6xRS-232, HP68F DCE port of
I/O card to 4x V.35, RS-232, RS-530, RS-449, RS-422 and X.21 or 5x X.50 channels.

ERM-Mux/plus Front view

® CPU Cards
® E1 Trunk Cards

Interface Cards

AC, DC Power Redundancy

G703 Ext. clock BNC Port
G703 Ext. clock RJ45 Port

Cooling Fan

Main Alarm/ Sub Alarm/ Relay/ Connector

Auto-resume

AC Power socket

SNMP Port

RS485 Port
Multi-case

Case Expanding

www.ctcu.com




Features
B CPUredundancy (1+1)

B Elredundancy (1+1) and E1 card redundancy
B Power redundancy (1+1) [2AC, 2DC, AC+DC]
B DCE hot swappable card types
4ch V.35 (nx64K)
4ch G.703 64K co-directional /contra-directional / center mode
2ch Ethernet bridge
6ch RS232
6ch FXS voice
6ch FXO voice
6ch E&M voice

E1 Access Multiplexer

Connectors

Console port (RJ45, RS232C)

WAN port RJ45 Jack (2-wire, 4-wire).
Physical Specifications
Dimensions: 350 x 438 x 176mm (W x D x H)
Weight: 8kg (chassis+dual power+8 1/O cards) 4509 per card
Power Characteristics

AC : AC 90 ~250VAC

DC : DC -48VDC

Environmental Specifications
Operating 0°C to 60°C

Storage 0°C to 70°C

Relative humidity 0% to 90% non-condensing
Predicted MTBF : 65,000 hrs (25°C)

Certification
B Drop & Insert function CE

B Console, NMP,SNMP, management

1+1 Redundant

The ERM-MUX/PLUS supports complete redundant functions for the electrical input service, the power module cards,
CPU card and E1 card. The E1 backup provides 1+1 modes. All of these cards are capable of automatic switchover in
case of failure. The system has complete warning and diagnostic functions for stable and reliable operation.

so1ds Had (D)

Network Management

The ERM-MUX/PLUS supports SNMP (Under development) and/or NMP GUI network management with local PC or via
a dedicated timeslot from the E1 line. The NMP GUI can manage more ERM-MUX/PLUS equipment via the E1 network
in-line or in nested structures. A console terminal mode is supported as well. When SNMP management mode is available
and selected, remote Telnet and HTTP embedded web server are also available for management.

Cascade

RS-485 interface is used for cascading expansion rack, and
are provided by RJ-45 x 2 connectors. DB62 connector for

connecting backplane data to expansion rack. Ordering Information

ERM-Mux-Plus-[ | |11 |power type

AA-CH : chassis for AC+AC power
DD-CH : chassis for DC+DC power
AD-CH : chassis for AC+DC power
AC : 90~250VAC power card
ACV :90~250VAC power card with

Power Redundancy

Power supply options for 110V AC, 220V AC or -48V DC, ensure
maximum flexibility for central office installations. This equipment
complies fully with all ITU-T standards for E1 transmissions. The voice support
modules are hot-swappable, capable of automatic switch over in DC  :-36~-72VDC

case of module failure, stable, and reliable. DCV :-36 ~ -72VDC with voice support
Example: ERM-Mux-Plus-AA-CH

ERM-Mux-Plus-[ | | ][ || optional card

2E1R :2ch E1RJ45 card

Performance and BERT test WEIR - 4ch E1RI45 card

System supports performance monitoring and BERT test through 8E1R :8ch E1RJ45 card
NMP or Terminal console according RFC 1406 recommendation. igig 3202 Eigug carg
CRC-4 and BPV monitoring: CURR ES / UAS , LONG ES / UAS. . ;8gh C1ENG gg:d
Loopback test and BERT test: display Rx error amounts, Error CPU :CPU card
counts and Bit-error-rate. Test patterns: 2e9-1, 2ell-1 and SNMP : SNMP card
2el15-1. Error Insertions and rates: Single, 10e-1, 10e-2, 10e-3, FXO :6ch FXO card
10e-4, 10e-5, 10e-6, 10e-7. FXS @ 6ch FXS card

E&M : 6c¢ch 2/4 wire E&M card

RS232 : 6ch RS232 card

G64K : 4ch G703 64k card

Data :4ch V35/X21/RS449/RS530 card
RS485 : 6¢ch RS485/422 card

ET100 : 2ch 10/100Base-TX card

Example. ERM-Mux-Plus-2E1R

~___ERM-Mux/Plus EEZS
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E1 Voice/Data Access Multiplexer

4U, 10 1/O Slot Data, Ethernet,
Voice E1 Managed Multiplexer

ERM-Mux/Plus AIC"°"""‘“°_

Connection with PBX (Program Controlled Exchanger)

Build A Build B
SW Ethernet SW

Ethernet :>g;=.l

SW

Ethernet ! ’—.
DDN/PDH/SDH Ethernet i
JUEXC M PCM/MICROWAVE — :l l l ’
) H FX ‘C@
Phone pBX . m L] S PBX

Phone
-z

m
-

ERM-MUX-PLUS g ERM-MUX-PLUS —_
g5 RTU
RTU
Data connection among multiple points
B C D
El El '
+ - | | L4
Zavy = P [ | ’_, e ]= F7
LAN PBX RTU LAN PBX RTU LAN PBX RTU LAN PBX  RTU

B
The extension and expansion of DDN Ethernet S

o ERM-MUX-PLUS
(Data Distribution Network)

Ethernet i\é‘i’

—&

PBX X__ 4 Phone
RTU

C
SW
—~y Eth
thernet =:>j§<:=l W
£ E1 /—‘;7 Ethernet i
= i e —<&
y PBX ’Phone
, | S —
i
€3 ’—f ERM-MUX-PLUS

LAN pPBX RTU

Ethernet @ﬁfw

Ethern{}etl =>§=\‘N
‘ HM FXS ’
[EE——— "/

PBX Sy Phone
ERM-MUX-PLUS ~ ggum

RTU
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i E1 Voice/Data Access Multiplexer

G.703 E1 Aggregate Card
ERM-Mux/Plus-E |

| The ERM-Mux/plus has two dedicated slots for installing E1 aggregate cards. Currently E1 cards are available with 2, 4 or 8E1 ports. In the
| backplane design of the ERM-Mux/plus, a maximum of 4 E1s can carry data to and from tributary (1/0) cards. One typical application could be to

install two 4E1 cards in the chassis and have the cards act as one master and one hot-standby card for E1 redundancy. For other applications, an
| 8E1 card could be used to cross connect E1 timelots prior to assignment to the four available backplane channels. Another application can use
| the 'extra’ E1 aggregate channels for drop & insert (Sub-E1) rather than performing cross connection. It can quickly be seen that a large number
| of applications are possible with the ERM-Mux/plus's flexible design.

| Features Specifications 8
| e Available in 2, 4 or 8 E1 channels Frame format : CAS(PCM30)/CCS(PCM31) T
| e Supports PCM31 or PCM30 framing CRC on/off %
e Can provide path/card redundancy Bit rate : 2.048Mbps =,
| e E1 timeslots can support cross-connect function Line codes : HDB3/AMI a
| e E1 channel can act as Sub-E1 for Drop&lnsert Rx sensitivity 10 ~-43dB
| e Hot Swappable Tx driver : 1.5km over 0.5mm E1 cable
Line impedance 1 75 ohms (unbalanced)
| 120 ohms (balanced)
| Pulse amplitude : nominal 2.37V (750hm)
nominal 3.00V (1200hm)
| Pulse shape : According to ITU-T G.703
| Temperature :0°C ~ 50°C
| Humidity : 5~95%
MTFB : 65,000 hrs

: PC
City 1 o
! Ethernet !*
ETU02-MUX-PLUS Phone

- ERM-Mux/Plus Application ‘Phone

st E1
| E&M =/

. . RTU
| Data, Ethernet, Voice, E1 MUX Solution
| City 2 BC
| Central Office__ ginemet J Etheme@ﬂ .

I &
Phone &3 W‘
| . Ethernet E1 / E1 son  BETSG L, =S e

’ ETUO2-MUXPLUS L 4
PBX ETU-DXC N-IL ‘ E&M RTU

ERM-MUX-PLUS

Phone
| —/" Eam
RTU

1
|
|
1
| |
|
PC

: Ethernet }! ‘l Phone
| v T @,
T e FXS

| ETUO2-MUX-PLUS L— 4 Phone
E&M RTU
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E1 Voice/Data Access Multiplexer

Fast Ethernet Bridge Tributary Card
ERM-Mux/Plus-ET100

The ERM-Mux/plus Ethernet Bridge Tributary Card provides Ethernet over E1 capability. Incorporating two separate channels, this transparent
bridge supports industry standard HDLC encapsulation. The WAN data rate depends on the number of E1 timeslots assigned (Nx64). The front
panel has two RJ-45 shielded connectors for connection of 10Base-T or 100Base-TX Ethernet and status LEDs for each channel to display link
state, speed, duplex and activity. Rounding out each bridge channel are support for 256 MAC filter address learning table and 340 packets buffer
to aid in handling LAN side burst traffic.

Features
o Two independent Ethernet over E1 channels

Specifications
Standards : |EEE 802.3, IEEE802.3u

e Utilizes HDLC WAN encapsulation Automatic address learning, aging and deletion after 5 min.

. ) . . Throughput latency : 1frame
e MAC Address learning table with 5 minute aging
MDI / MDIX . Auto
¢ Auto-MDIX and Auto-Negotiation Filtering : 256 MAC address table
e Hot Swappable Buffer 1 340 packets
Encapsulation : HDLC

10Base-T/100Base-TX, Full or half duplex

Packet sizes . 64 bytes to 1522 bytes

Temperature : 0°C ~50°C
Humidity : 5-95% (non-condensing)
MTFB : 65,000 hrs

Nx64 Synchronous Serial Tributary Card
ERM-Mux/Plus-Data

The ERM-Mux/plus Nx64 Serial Tributary Card provides V.35/ X.21/ RS-530/ RS-449 Synchronous data capability. Incorporating four separate
channels, each channel can independently assign any Nx64 timeslots from the aggregate E1. The single HD68 connector mates to a 1 to 4
cable that terminates to the required connector type. Four different cables provide connection to V.35's MB34, X.21's DB15, RS-530's DB25 or
RS-449's DB37 female connectors. Please be sure to select the right cable for your application when ordering this card.

3-29

Features

e Four independent Synchronous channels

e Nx64 setting from any E1 channel

e Each channel operates in native DCE mode

e Diagnostic loop backs

e LED indicators for Power, Alarm, RD/TD activity
e Hot Swappable

Specifications

ITU-T and ANSI compliant Datacom interfaces

Multiplexing Nx64K data onto E1 time-slot.

: Nx64K(N=1 to 30, or 31).

1 RS-530, RS-449, V.35, X.21, supplied with
corresponding interface cable.

Data speed
Data access

Access mode :DCE

Diagnostics . Local /Remote /Bi-directional Loop
Temperature : 0°C ~50°C

Humidity 1 5~95%

MTFB : 65,000 hrs



E1 Voice/Data Access Multiplexer

Asynchronous RS-485/442
Serial Tributary Card

ERM-Mux/Plus-R$485

L =1
The ERM-Mux/plus Asynchronous RS485/422 Serial Tributary Card provides six independent RS-485/ RS-422 data channel capability.
Incorporating six separate channels, each channel can independently assign any Nx64 timeslots from the aggregate E1. Each channel uses a
pluggable 4-pin terminal block for connection one or two twisted pair wires. No cables are provided with this card. When connecting to RS-485,
the channel supports 4-wire Full Duplex or 2-wire Half Duplex RS-485 transmissions for serial control or data acquisition.

Features Specifications
e Six independent channels Interface 1 RS422 4 wire, RS485 4/2 wire 8
o Nx64 setting from any E1 channel LEDs : RS485/422 TD/RD, Power, Alarm T
e Transparent asynchronous rates up to 128kbps Baud rate : Async mode <= 128K n
e Diagnostic loop backs Bit Error Rate  : Less than 1010 g
o Hot Swappable Connector : 4pin Terminal Block x 6 a

Duplex . Full / Half

Temperature : 0°C ~50°C

Humidity : 5~95%

MTFB : 65,000 hrs

RS232 Sync/Asyn Tributary Card
ERM-Mux/Plus-R§232

The ERM-Mux/plus Sync/Async RS232 Serial Tributary Card provides six independent RS-232 data channel capability. Incorporating six
separate channels, each channel can independently assign any Nx64 timeslots from the aggregate E1. The single DB62 connector mates to a
1 to 6 cable that terminates to DB25 female connectors. These serial data channels may be linked to leased line modems for further extension
or connected to other data terminal or data acquisition devices. When configured for synchronous use, the data connectors carry both clock and
data. For asynchronous use, the clock signals can be ignored.

Features Specifications
e Six independent channels ITU-T V.24 compliant Datacom interfaces
e Nx64 setting from any E1 channel Multiplexing Nx64K data onto E1 time-slot.
e Transparent asynchronous rates up to 115.2kbps Data speed 1 Nx64K(N=1 to 2).
e Synchronous 64 or 128Kbps, DCE mode Data access 1 RS-232, supplied with corresponding interface
e Diagnostic loop backs cable.
e LED indicators for Power, Alarm, RD/TD activity Access mode :DCE
e Hot Swappable Diagnostics : Local /Remote /Bi-directional Loop
Temperature :0°C ~50°C
Humidity 1 5~95%
MTFB : 65,000 hrs
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E1 Voice/Data Access Multiplexer

G.703 64K Co-directional Tributary Card
ERM-Mux/Plus-G64K

The ERM-Mux/plus G64K Tributary Card provides six independent G.703 64Kbps Co-directional data channel capability. Each channel can
independently assign any 64Kbps timeslot from the aggregate E1. Individual Shielded RJ-45 connectors that conform to USOC RJ-48C standard
wiring provide the G.703 connections. Standard UTP or alternately shielded UTP are both acceptable cabling media. These data channels may
be linked to multiplexers, terminal equipment or satellite/micro-wave transmission equipment. In Co-directional signaling, the clock signals are
recovered from the received G.703 data stream. Only Tx and Rx pairs or a total of 4 wires are required in 64Kbps co-directional transmission.

Features Specifications

e Six independent channels ITU-T G.703, G.823 64kbps compliant interfaces

e 1x64 setting from any E1 channel Multiplexing 1x64K data onto E1 time-slot.

e Transparent synchronous rate of 64kbps Data speed : 64Kbps +/-100ppm.

e Co-directional clock recovered from Rx G.703 Data access 1 RJ-45 per USOC RJ-48C standard

e Diagnostic loop backs Line code . Co-directional

e LED indicators for Power, Alarm, Tx/Rx activity Pulse shape . according to G.703

e Hot Swappable Transmit distance : 600M or less (0.5~0.7mm TP)
Diagnostics . Local /Remote /Bi-directional Loop
Temperature : 0°C ~50°C
Humidity : 5~95%
MTFB : 65,000 hrs

E&M Voice Tributary Card
ERM-Mux/Plus-E&M

The ERM-Mux/plus E&M Voice Tributary Card provides six independent Ear & Mouth Voice channel capability. Each channel can independently
assign any 64Kbps timeslot from the aggregate E1. Individual Shielded RJ-45 connectors provide the voice connections. Standard UTP or
alternately shielded UTP are both acceptable cabling media. These voice channels may be linked to PBX (Private Branch Exchange) to facilitate
voice to voice connections. The channels support selection of Type 1~5, support 2 or 4 wire operation and have 0.5dB steps for signal attenuation.
When using this card, an appropriate voice compatible power module must be used in the ERM-MUX/Plus.

Features Specifications
e Six independent channels Loop current : 5~30 mA, maximum 70 mA.
e 2/4 wire independent setting Return loss : 300-600Hz >12dB (2W)
e 1x64 setting from any E1 channel 600-3400Hz >15dB (2W)
e E&M Signaling PBX trunks 300-3400Hz >20dB (4W)
e ProvidesE line, M line, SB (battery) and SG (ground) lines Group delay : @-10dBmO <750uSec(2W) <600uSec(4W)
e G.711 Codec Total Distortion . according to ITU-T G.223
e LED indicators for Power, Alarm, activity Channel crosstalk . <-65dB, 1020Hz@0dBmMO
e Hot Swappable Noise 1 <-65dBmOp weighted
Temperature : P =EFC
Humidity : 5~95%
MTFB : 65,000 hrs
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E1 Voice/Data Access Multiplexer

Voice Tributary Card

ERM-Mux/Plus-FX0

The ERM-Mux/plus FXO Voice Trii)utary Card provides six independent Foreign Exchange Office Voice channel capability. Each channel can
independently assign any 64Kbps timeslot from the aggregate E1. Individual Shielded RJ-45 connectors provide the voice connections.
Standard UTP or alternately shielded UTP are both acceptable cabling media. These voice channels may be linked to PBX (Private Branch
Exchange) or PSTN (Public Switched Telephone Network) to facilitate voice to voice connections. When using this card, an appropriate voice
compatible power module must be used in the ERM-Mux/plus.

Features

e Six independent channels

* 2 wire

e G.711 Codec

e 1x64 setting from any E1 channel

e PCMB30 R2 Signaling PSTN trunks

e Links PBX to PBX or extends POTS

e LED indicators for Power, Alarm, activity
e Hot Swappable

FXS Voice Tributary Card

ERM-Mux/Plus-FXS

o
e )

Specifications T

On-hook DC resistance : >100K Ohms wn

Ring AC resistance 1 >7.5K Ohms Q

Ring power sensitivity  : <50mW é

Off-hook DC resistance : <300 Ohms

Max. Input Voltage 1 70vDC

Max. Input Current :150mA

Return loss : 300-600Hz >12dB (2W)

600-3400Hz >15dB (2W)
300-3400Hz >20dB (4W)

Channel crosstalk : <-65dB, 1020Hz@0dBMO
Noise : <-65dBmOp weighted
Temperature . 0°C ~50°C

Humidity : 5~95%

MTFB : 65,000 hrs

The ERM-Mux/plus FXS Voice Tributary Card provides six independent Foreign Exchange Station Voice channel capability. These 6 channel

tributary cards are designed for voice applications over E1. Typically, an FXS connects to a standard telephone set. The FXS needs to sense

on-hook, off-hook or disconnected status. It also must be able to provide ring function to a telephone set and it must pass caller-ID information.

In the ERM-Mux/plus point-to-point application, the FXS can connect to a remote FXO (Foreign Exchange Office) when deployed as an
extension from PBX (Private Branch Exchange) or PSTN (Public Switched Telephone Network). It may also connect to a remote FXS, also for
extension from PBX or as a direct 'hotline' voice connection. Individual Shielded RJ-45 connectors provide the voice connections. When using
this card, an appropriate voice compatible power module must be used in the ERM-Mux/plus.

Features

e Six independent channels

* 2 wire

e G.711 Codec

e 1x64 setting from any E1 channel
e Provides ring function

e Supports caller-ID forwarding

e PSTN extension or direct "Hot-line"
e Links PBX to PBX or extends POTS
e LED indicators for Power, Alarm, activity
e Hot Swappable

Specifications
Effective ring voltage :

Loop resistance

On-hook current
Off-hook loop current :
Surge protection

Channel crosstalk
Noise
Temperature
Humidity

MTFB

AC 75VRMS +/-15V@25Hz +/-3Hz, <10% THD
Ring voltage at 300mA load : >50VACRMS

: <1.8K Ohms, including 300 Ohms for telephone
:10mA +/-3mA.

18-50mA.

: 1000V, 10uSec transient response, decay to 50% in 700uSec

300VRMS for less than 200mSec; no component damage
220VRMS for 15 minutes; damage only local loop

: < -65dB, 1020Hz@0dBmO
: <-65dBmOp weighted
:0°C ~50°C

1 5~95%

: 65,000 hrs
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E1 Access Multiplexer

1U, 3 1/O Slot Data, Ethernet,
Voice E1 Managed Multiplexer

ETUO2-MUX-Plus

The ETU02-MUX/PLUS is a 1U 19(23)" 3 slot rack type E1 Time
Division Multiplexer for Fractional E1 network access which provides
an economic solution for central site or remote installations. There are
3 slots available for hot-swappable ETU02-MUX/PLUS-I/O cards. One
slot is provided for MUX-E1 card, which provides either single E1 main
link or main E1 link plus a drop and insert sub-E1 port. The MUX-E1
card may be linked to another ETU02-MUX/PLUS or ERM-MUX/PLUS
Rack to provide a point-to-point variety of datacom, Ethernet & voice
over E1 network services. The ETUO02-MUX/PLUS optionally
accommodates up to two separate power supplies, which may derive
power from AC (110/220) or DC (-48V) power sources. When two
power supplies are installed, the modules provide complete power
redundancy and are hot swappable even during the E1 cards'
transmission. The ETU02-MUX/PLUS provides BNC and RJ-45 for E1
Line interface connections, RJ-45 connections are used for all voice

Features
e 1U 19" 3-slot chassis
e Provides 3 slots, removable interfaces: V35, X21, RS530, RS449,
RS232, G.703 Co-directional, Ethernet Bridge, FXO, FXS and E&M
e Optional drop and insert E1 port (Sub ET)
e Setup and Control via RS-232 terminal
Multiple clock source selection
(Internal or External: E1 recovery, DTE or DCE)
Optional SNMP management

Ethernet bridge

e 2independent channels , Ethernet bridge interface
10/100Base-TX bridge

Auto-Negotiation (FXO, FXS, E&M), for 10/100 Ethernet Bridge and G.703/64K
Auto MDI/MDIX Co-directional. Optional cable adapters are used to convert the
Forward 1522 bytes (Max.) packets DB-62F DCE ports of the 1/O cards to 4xRS-232 or HP68F DCE ports
Supports IEEE 802.19 Tag VLAN pass fhru of I/0 card to 2x V.35, RS-530, RS-449, RS-422 and X.21 channels.
Support flow control (Pause)

e Standard |EEE 802.3/802.3u

e Connector RJ-45x 2 Indications Power, Signal loss, Sync loss,

10/100Base-TX, Auto-negotiation Alarm (AIS, MRAI, RAI), TD, RD, Error, Test

e Frames Supports 64-1522 bytes packet length Standard ITU-T G.703/G.704/G.706 & G.732, G823

e WAN protocol Synchronous HDLC Power AC: 90 ~250V

e WAN rate N*64Kbps, up to 2048Kbps Power Consumption 20W

Dimensions 235 x 438 x 45mm (D x W x H)

Specifications

e Weight 2.9kg
LAN Specifications ) . Temperature 0~50°C (Operating) ,-10~70°C (Storage)
e Standard Fully compliant with IEEE 802.3/802.3u o )
Humidity 10~90% non-condensing
* Connector Rreoe MTBF 57,000 hrs (25°C)
e Speed 10Base-T/100Base-TX, Full or half duplex
e Frames Supports 64 to 1522 byte packet lengths
standard and extended length frames for VLAN
tagging. etc.
WAN Specifications Specifications
e Protocol Synchronous HDLC e Interface types RS232
e Rates N*64 or N*56Kbps, up to 2048Kbps e Connector DB62F with cable adapter
e line code NRZ
e Datarate 2.4K ~ 19.2kpbs x 5Ch
e Loopback type Local/Remote loopback

Ordering Information

ETU02-MUX-Plus- [ || "] powertype

AC :90~250VAC chassis

DC :-36 ~-72VDC chassis DDN
Example: ETU02-MUX-PLus-AC N /—@
remRe o ; ETU02-MUX/PLUS
ETUO02-MUX-Plus- DDDDD Optional card etk Ay Elnework / Egl
E1:E1BNC card NS L 4 — @

Sub E1: E1+ sub E1 BNC card ETU02-MUX/PLUS

N64 : 2ch V35/X21/RS530 card

RS232 : 4port RS232 card

RS232C : 4port RS232 card w/ Clock

ET100 : 2port 10/100TX card y =
- . EIN KRS | I
FXS : 4port FXS card PBX ’ — v ' ’ ’ PBX
FXO : 4port FXO card ETU02-MUX/PLUS
E&M : 4port E&M card ERMMUXPLUS

G64 : 2port G.703 64K card
Example: ETU02-MUX-Plus-E1

EXEM FTU02-MUX-Plus
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e 2-channels , Co-directional 64K interface
o Inferface type: ITU-T G.703/64K

e Connector: RJ-45 x 2

e Line code: Co-directional

e Dafa rate: 64Kbps + 100ppm x 2-channels
e Line impedance: 120 ohm (balanced)

e Frame mode: Unframed only

Specifications

o Interface types G.703/64K, Co-directional

e Connector RJ45x 2

ITU-T G.703/64K, Co-directional
64kpbst100ppm x 2 channels
120 ohms

Unframed only

e Line code

o Datarate

e Line impedance
o Frame mode

RS-232 card

e 4-channels

e Interface type: RS-232 (V.24)

e Connector: HD62 female with appropriate cable adapter
e line code: NRZ

e Datfa rate: Asynchronous mode <= 38.4Kbps (4-channels),
e Synchronous mode = 19.2/38.4/64/128Kbps

Specifications

e Interface RS232
e Connector HDé2F with cable adapter
e Line code NRZ

e Datarate 3.84kbps x 4ch or 64/128kbps x 4ch

e BD/GD wires are for battery and ground detection §
e E&M card provides 4 independent channels

e E&M interface provides 1 pair of E and 1 pair of M

e Each E&M can support Type I, II, I, IV or V

e Loop current range is normally 5-30mA, 70mA max

e Timeslot 16 complies with [TU-T G.711

e TX /RX attenuation, and 2 / 4 wire operation

Specifications
e Inputlevel
e Output level
e Impedance
e Return loss

0 to -16dBr, in 0.5dB steps

0 fo -16dBr, in 0.5dB steps

600 ohms, option

2-wire 300-600Hz: >12dB

2-wire 600-3400Hz: >15dB

4-wire 300-3400Hz: >20dB

2-wire @ -10dBm: < 750u second
4-wire @ -10dBm: < 600u second
e Total distortion According fo ITU-T G223

e Channel cross-talk  Nof exceed -65dB, 1020Hz@0dBm
e Out-of-band Signal attenuation  -25dBm@4.6~72KHz
e Level notto exceed -50dBm

e Noise <-65dBm

e Interface connector RJ-45"4

e Group delay

www.ctcu.com

E1 Access Multiplexer

E1 and Sub E1 module

e Single E1 or 1+1 E1 card (E1 and Sub-E1), provides unbalanced
BNC or balanced RJ45 connector

A AD =

e Each E1 loop provides clock to be used as system clock source

Specifications
e Connectors
e Framing Framed

BNC for unbalanced ; RJ-45 for balanced
Unframed / Framed CCS(PCM31) / CAS(PCM30)

e CRC check CRC4 on/off

e Bitrate 2.048Mbpst0 ppm

e Line code AMI / HDB3

e line impedance 75 ohm(BNC) / 120 ohm(DB-15, RJ-45)
e Relative receive level 0 to -43dB

e Transmitter driver reach  1.5Km
Nominal 2.37V £10% for 750hm

e Pulse amplitude

Nominal 3.00V £10% for 1200hm 0
e Zero amplitude +0.1V g
e Transmit frequency  Infernal timing +30 ppm wn
e Tracking Recovery timing £50 ppm D
e External timing+100 ppm —
e Jitter performance According to ITU-T G.823 8

e Compliance [TU G.703, G.704, G.706, G.732

Nx64 card

e 2-channels , High speed data interface
e Inferface type: V35/RS-530/X.21/RS-449
e Connector: HD68 female with appropriate cable adapter
e line code: NRZ
e Data rate: N*64kbps, where N=1 to 31 in CCS

N=1to 30in CAS

Specifications

e Interface types
e Connector

RS530, X.21, V.35, RS449, RS232
HD68F with cable adapter
e Line code NRZ

o Data rate Nxé4kbps

FXS

e Provides 4 independent channels
e Connects fo standard telephones

Specifications

e Connector RJ45 x 4

e Impedance 600 ohms

e Level Gain On Tx side 0 dB
e Ring current Output  75+15V

On Rx side -3.5dB

e Frequency 25+3Hz

e Feeding voltage -48

e Loop resistance 1800 ohms
e Connecting distance Up fo 4km
e Wire Gauge 0.4mm

e Feeding working current  20mA

e Provides 4 independent channels
e Connects directly fo PSTN

Specifications

e Connector RJ-45%4

e Impedance 600 ohms

e Level Gain On Tx side 0 dB

e Ring currentimpedance > 7.5k ohms
e Direct current resistance < 300 ohms
e Maximum direct current borne > 70V

__ETU02-MUX-Plus BEEZ

On Rx side -3.5dB



E1 Access Multiplexer

E1l Mux 4 Data Port sub E1 w/ SNMP
ETUO2-MUX

The ETU02-MUX is a 1U 19(23)" 4 slot rack mountable

E1 and Sub-E1 Framing Unframed / Framed CCS(PCM31)/
multiplexing solution for Fractional E1 network services. Up to Framed CAS(PCM30)
four DTE devices may be linked to this model at data rates of Bit rate 2.048Mbps+0 ppm
64Kbps to 2048Kbps. There is also provision for one optional Line code AMI/ HDB3

Line impedance 75 ohm (BNC) / 120 ohm (DB-15, RJ-45)
Relative receive level 0 to -43dB

Nominal 2.37V £10% for 750hm
amplitude Nominal 3.00V +10% for 1200hm
Zero amplitude +0.1V

E1 sub-link which will perform drop & insert with user-defined
timeslot connections from a PABX or other E1 equipment to E1
network services. The Fractional E1 2 or 4 port multiplexer
supports local control and diagnostics via an LCD display and
LED status indicators located on the front panel or via a serial
console port. These features enable users to easily configure

Transmitter level
Pulse

Transmit frequency Internal timing+100 ppm

the unit, execute the in-service diagnostics and monitor the
network status. The ETU02-MUX provides for optional SNMP
Network Management System, which allow the user to remotely
control and manage the system via SNMP protocol. This model
fully meets all of the E1 specifications including ITU-T G.703,
G.704, G.706, G.732, and G.823.

Tracking Recovery timing+100 ppm
External timing+100 ppm
Jitter performance According to ITU-T G.823
Return loss 12dB for 51 ~ 102KHz

18dB for 102 ~ 2048KHz

14dB for 2048 ~ 3072KHz
Interface connector 15-pin D-type F, BNC

User Data Channel Datarate Nx56Kbps or Nx64Kbps

Control signals CTS constantly on
Features ? !

e Provides 4 slots, removable interfaces: V35, X21, RS530, RS449,
RS232, G.703 Co-directional, NRZ, Ethernet Bridge and Router.
e Optional drop and insert E1 port (Sub E1)

DSR constantly on, except during test loops
DCD constantly on or follows RTS,
except during signal loss
Loopback Line, Payload, local, DTE loopback
BERT Test Patterns 511, 2047, 2e15-1, 2e20-1, QRSS,
2e23-1, All1, All O, Alt, 0011, 3in 24
,1in 16, 1in 8,1 in 4 test pattern.
Clock mode 0 (DCE1) Receive and transmit clock
(recovered) to the sync DTE
Clock mode 0 (DCE2) Receive and transmit clock

Built-in BERT with V.54 diagnostic capabilities for performing local
and remote loopback

e Setup and Control via front Panel with LCD display or RS-232
terminal Clock modes

Multiple clock source selection (Internal or External: E1 recovery,

DTE or DCE)

. internal oscillator0 to the sync DTE
e Optional SNMP management ( Y

Clock mode 0 (DCE3) Receive and transmit clock from the
sync DCE (from ETC and ERC pin)

Clock mode 0 (DCE4) Receive and transmit clock from the
sync DCE (all from ETC pin)

Key Pad 4 operation keys
LCD 16 x 2 character backlit LCD
Indications Signal loss, Sync loss, Alarm (AIS, MRAI, RAI), TD, RD,
H H Error, Test

Orderlng Informatlon Standard ITU-T G.703/G.704/G.706, G.732 & G823

Power Input AC: 90 ~250V,
ETU02-MUX-[ LTI power ype DC24: -18 ~-36VDC, DC48: -36 ~-72VDC
AC : 100 ~ 240VAC chassis Power Consumption  10W
DC : -18 ~ -72VDC chassis ’ :

Dimensions 235 x 438 x 45mm (D x W x H

Example: ETU02-MUX-AC S, o ( )
Temperature 0~50°C (Operating) ,-10~70°C (Storage)
Humidity 10~90% non-condensing
Certification CE, FCC, RoHS
MTBF 57,000 hrs (25°C)

Ethernet ———— ETU02-MUX ETU02-MUX ﬁEthemet
—he / =
(N*ngsb ) — ’ AN (N*64Kpps) Router
Ps —
X.21/RS-530/449 —— E1 E1 X 21/RS-530/449
(N*64Kbps) / i (N*64Kbps)
SubE1

PBX

’SubE1

NMS

PBX

=
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E1 Access Multiplexer

4 port Fractional E1 Access Multiplexer

ETUO2A-MUX

The ETUO2A-MUX is a 1U 19(23)" 2 or 4 fixed data port rack
mountable multiplexing solution for Fractional E1 network services.
Up to four DTE devices may be linked to this model at data rates of
64Kbps to 2048Kbps. There is also provision for one optional E1
sub-link which will perform drop & insert with user-defined timeslot
connections from a PABX or other E1 equipment to E1 network
services. The Fractional E1 2 or 4 port multiplexer supports local
control and diagnostics via a serial console port. These features
enable users to easily configure the unit, execute the in-service
diagnostics and monitor the network status. The ETU0O2A-MUX
provides software configurable fixed data ports in conjunction with
adapter cables for V.35, RS-530, X.21, RS-449 or RS-232 This
model fully meets all of the E1 specifications including ITU-T G.703,
G.704, G.706, G.732, and G.823.

E1 and Sub-E1

Transmitter level

User Data Channel

Features
e Provides 4 fixed interfaces: V35, X21, RS530, RS449 and RS232.
e Optional drop and insert E1 port (Sub E1)
e Performing local and remote loopback
e Setup and Control via RS-232 terminal
e Multiple clock source selection

(Internal or External: E1 recovery, DTE or DCE)

Clock modes

Key Pad
LCD
Indications

Ordering Information

ETUO2A-MUX-[_ | 1] powertype

AC : 100 ~ 240VAC chassis
DC : -18 ~ -72VDC chassis
Example: ETU02A-MUX-AC

Standard
Power Input

Power Consumption
Dimensions

Weight
Temperature
Humidity
Certification

MTBF

Framing
Framed

Unframed / Framed CCS(PCM31)/
CAS(PCM30)
Bit rate 2.048Mbps+0 ppm
Line code AMI/ HDB3
Line impedance 75 ohm (BNC) / 120 ohm (DB-15, RJ-45)
Relative receive level 0 to -43dB
Nominal 2.37V £10% for 750hm
amplitude Nominal 3.00V +10% for 1200hm
Zero amplitude +0.1V
Transmit frequency Internal timing+100 ppm
Tracking Recovery timing+100 ppm
External timing+100 ppm
Jitter performance According to ITU-T G.823
Return loss 12dB for 51 ~ 102KHz

18dB for 102 ~ 2048KHz

14dB for 2048 ~ 3072KHz
Interface connector 15-pin D-type F, BNC
Datarate Nx56Kbps or Nx64Kbps
Control signals CTS constantly on

Pulse

sa1ds Had ()

DSR constantly on, except during test loops
DCD constantly on or follows RTS,
except during signal loss
Loopback Line, Payload, local, DTE loopback
BERT Test Patterns 511, 2047, 2e15-1, 2e20-1, QRSS,
2e23-1, All 1, All 0, Alt, 0011, 3in 24
,1in 16, 1in 8,1 in 4 test pattern.
Clock mode 0 (DCE1) Receive and transmit clock
(recovered) to the sync DTE
Clock mode 0 (DCE2) Receive and transmit clock
(internal oscillator0 to the sync DTE
Clock mode 0 (DCE3) Receive and transmit clock from the
sync DCE (from ETC and ERC pin)
Clock mode 0 (DCE4) Receive and transmit clock from the
sync DCE (all from ETC pin)
4 operation keys
16 x 2 character backlit LCD
Signal loss, Sync loss, Alarm (AIS, MRAI, RAI), TD, RD,
Error, Test
ITU-T G.703/G.704/G.706, G.732 & G823
AC: 90 ~250V,
DC24: -18 ~-36VDC, DC48: -36 ~-72VDC
10w
235 x 438 x 45mm (D x W x H)
2.9kg
0~50°C (Operating) ,-10~70°C (Storage)
10~90% non-condensing
CE, FCC, RoHS
57,000 hrs (25°C)

ETUO02A-MUX ETUO02A-MUX
— T — e
* (————
: E1 Network N*64K b outer
(N*64Kbps). ’ 7k ( ps)
X.21/RS-530/449 E1 E1 X.21/I§S—530/449
(N*64Kbps) / L (N*64Kbps)
SubE1 PBX

’5ubE1

PBX

www.ctcu.com
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E1 Access Multiplexer

E1 Mux 2x Data Port w/Ethernet bridge
on board, option sub E1, console port

ETUO2-Mux-E

The ETU02-Mux-E is a 1U half 19" single slot stand-alone or
rack mountable multiplexing solution for Fractional E1 network
services. Two DTE device plus Bridged Ethernet may be linked
to this model at data rates of 64Kbps to 2048Kbps. There is
also provision for one E1 sub-link which will perform drop &
insert with user-defined timeslot connections from a PABX or
other E1 equipment to E1 network services. This fractional E1
multiplexer supports local control and LED status indicators
located on the front panel or via a serial console port. These
features enable users to easily configure the unit, execute the
in-service diagnostics and monitor the network status. The
ETUO02-Mux-E provides SNMP Network Management System,
which allow the user to remotely control and manage the
system via SNMP protocol. This model fully meets all of the E1
specifications including ITU-T G.703, G.704, G.706, G.732, and
G.823.

Features
e Provides 2 slot, removable interfaces: V35, X21, RS530, RS449,

RS232, G.703 Co-directional and NRZ

e Ethernet bridge on board

e Drop and insert E1 port (option Sub E1)

e Built-in BERT with V.54 diagnostic capabilities for performing local
and remote loopback

e Setup and Control via RS-232 terminal

e Multiple clock source selection
(Internal or External: E1 recovery, DTE or DCE)

e SNMP management

Ordering Information
ETU02A-Mux-E

E thernet
;ETUOZ—MUX—E
V.35/X.21/RS-530/449 y
(N*64Kbps) ’7
—
E1

E1 Network

E1 and Sub-E1

Transmitter level

User Data Channel

Clock modes

Ethernet
Specifications
Indications

Standard
Power Input

Power Consumption
Dimensions

Weight
Temperature
Humidity
Certification

MTBF

Framing Unframed / Framed CCS(PCM31)/
Framed CAS(PCM30)
Bit rate 2.048Mbps+0 ppm

Line code AMI/ HDB3
Line impedance 75 ohm (BNC) / 120 ohm (DB-15, RJ-45)
Relative receive level 0 to -43dB
Pulse Nominal 2.37V +10% for 750hm
amplitude Nominal 3.00V +10% for 1200hm
Zero amplitude +0.1V
Transmit frequency Internal timing+100 ppm
Tracking Recovery timing+100 ppm
External timing+100 ppm
Jitter performance According to ITU-T G.823
Return loss 12dB for 51 ~ 102KHz
18dB for 102 ~ 2048KHz
14dB for 2048 ~ 3072KHz
Interface connector 15-pin D-type F, BNC
Datarate Nx56Kbps or Nx64Kbps
Control signals CTS constantly on
DSR constantly on, except during test loops
DCD constantly on or follows RTS,
except during signal loss
Loopback Line, Payload, local, DTE loopback
BERT Test Patterns 511, 2047, 2e15-1, 2e20-1, QRSS,
2e23-1, All 1, All 0, Alt, 0011, 3in 24
,1in 16, 1in 8,1 in 4 test pattern.
Clock mode 0 (DCE1) Receive and transmit clock
(recovered) to the sync DTE
Clock mode 0 (DCE2) Receive and transmit clock
(internal oscillator0 to the sync DTE
Clock mode 0 (DCE3) Receive and transmit clock from the
sync DCE (from ETC and ERC pin)
Clock mode 0 (DCE4) Receive and transmit clock from the
sync DCE (all from ETC pin)
Connector RJ-45 x port
10/100Mbps; Ethernet bridge
Signal loss, Sync loss, Alarm (AIS, MRAI, RAI), TD, RD,
Error, Test
ITU-T G.703/G.704/G.706, G.732 & G823
AC: 100 ~240VAC,
DC: 24VDC, 48VDC, 72VDC
20w
250 x 195 x 45mm (D x W x H)
1.6kg
0~50°C (Operating) ,-10~70°C (Storage)
10~90% non-condensing
CE, FCC, RoHS
57,000 hrs (25°C)

Data Rate

Ethernet
ETU02-MUX-E /

:Lr

g SubE1 ’
% PBX

NMS

V.35/X.21/RS-530/449
(N*64Kbps)

WWwWWw.ctcu.com



The TTUO2-Mux is a 1U 19(23)" 4 slot rack mountable
multiplexing solution for Fractional T1 (DS1) network services.
Up to four DTE devices may be linked to this model at data rates
of 64Kbps to 1544Kbps. There is also provision for one optional
T1 sub-link which will perform drop & insert with user-defined
timeslot connections from a PABX or other T1 (DS1) equipment
to T1 network services. The Fractional T1 2 or 4 port multiplexer
supports local control and diagnostics via an LCD display and
LED status indicators located on the front panel or via a serial
console port. These features enable users to easily configure the
unit, execute the in-service diagnostics and monitor the network
status. This model fully meets all of the T1 specifications includ-

ing ITU-T G.703, G.704, G.706, G.733, and G.824.

Features
e Provides 4 slots, removable interfaces: V35, X21, RS530, RS449,

RS232, NRZ, Ethernet Bridge and Router.

e Optional drop and insert T1 port (Sub T1)

e Performing local and remote loopback

e Setup and Control via front Panel with LCD display or RS-232
terminal

e Multiple clock source selection

(Internal or External: T1 recovery, DTE or DCE)

ET100 Bridge
TTUO02-Mux

“HS vss

Router ( ps) _

X.21/RS-530/449
(N*64Kbps)

SubT1

www.ctcu.com

E1 Access Multiplexer

1U, 4 Modular Data Port T1
Multiplexer w/ LCD

TTUO2-Mux

Interface

Key Pad
LCD
Indications

Standard

Power Input

Power Consumption
Dimensions

Weight
Temperature
Humidity
Certification

MTBF

T1 Network

T1

T1, Sub-T1 Interface
Frame format: SF (D4), ESF
Bit rate: 1.544Mbps

Line Code: B8ZS / AMI

Jitter Performance: According to [TU-T G.824
Connector: 15 Pin D type female , RJ-45

Line impedance: 100 ohms
Receiving level: 0 to -36dB 3
Pulse amplitude: Nominal 3.0V +10%
Zero amplitude: 0.1V Y
Transmit frequency tracking :Interal timing+30 ppm g
Loopback timing+50 ppm, w
External timing+100 ppm D
—
f'_D.
wn

Data Interface

Interface types: RS530, RS449, RS232, X.21,V.35,
NRZ, G64K, 10/100Base-T Ethernet
Bridge & Router

Line code: NRZ (except bridge)

Data Rate: 1.544Mbps (Unframed/framed)

Nx56kbps or Nx64Kbps

Time slot allocation: user defined

4 operation keys

16 x 2 character backiit LCD

Power, TD, RD, Error, Test, Signal loss, Sync loss,

Alarm LED: Sync Loss, Signal Loss, Alarm

(AIS, MRA\, RAI), TD, RD, Error, Test.

[TU-T G.703, G.704, G.706,G.733, ANSI T1.403,

AT&T TR-62411

AC: 100~240VAC

DC24: -18~-36VDC, DC48: -36~-76VDC

ow

235 x430x45mm (D x W x H)

2.8kg

0~50°C (Operating) ,-10~70°C (Storage)

10~90% non-condensing

CE, FCC, RoHS

57,000 hrs (25°C)

——ET100 Bridge

TTUO02-Mux /
V.35

-
=57

R outer

X.21/RS-530/449
(N*64Kbps)

SubT1

Ordering Information

TTUO2-Mux- I:":“:”:“:‘ Power type

AC : 100 ~ 240VAC chassis
DC :-18 ~ -72VDC chassis

Example: TTUO02-MUX-AC

_______ TTUO02-Mux BEE



E1 Inverse MUX Concentrator

Hot swappable
Thermal fans

2U, 20-Slot, E1 Inverse MUX
Concentrator

ERMO4A

The ERMO4A is a 2U high 19" Rack, 20 slot modular
media converter rack. It provides an economic solution in
high density fiber converter installations in enterprises or
central offices. All critical components, Power, fans,
management module and interface cards are hot
swappable, allowing online field replacement. The
hot-swappable power modules can be chosen from
AC100-240V, DC18-36. or DC 36-75V. The chassis also
has a pair of alarm relays and is able to stack up to 10
chassis as one management IP address. A number of cards
are available that support different protocols including
Ethernet, Voice, Data, transponders, FOM and IMUX.

Connectors

Console RS232(DB9)

LAN 10/100 Base TX RJ45

Physical Specifications
Dimensions: 303mm x 438mm x 88mm (W x D x H)
Weight: 5.2kg w/o P/S

Power Characteristics

AC : 100 ~ 240VAC

DC24: 18 ~ 36VDC, DC48: 36 ~ 75VDC
Environmental Specifications
Operating 0°C ~ 50°C

Storage -10°C ~ 70°C

Relative humidity 5% ~ 90% non-condensing
Predicted MTBF : 65,000 hrs
Certification

FCC class A, VCCl class A, CE, RoHS

20-slot Multi-service Platform

| NMC Card

Thermal fan Holes

Chassis backplane consists of passive components

Technologies Supported:

E1 Inverse Multiplexer J

e 10G, 2.7G 3R Transponder
e Gigabit Ethernet Converter

e Fiber Repeater

e E1/T1 Fiber Modem

e V35/X21/RS530 Fiber Modem

e Serial RS485/422 Fiber Converter

e Fast Ethernet Converter
e Fiber Multiplexer
POTS Fiber Converter

— ] Chassis cascade

up to 10 with one IP management

Alarm relay

Single or optional redundant power supplies

WWwWWw.ctcu.com



E1 Inverse MUX Concentrator

Power Redundancy

All the ERMO4A chassis power supplies are hot swappable and modular, installing two into a
chassis provides redundancy should a single power supply fail. A fully loaded chassis can run
continuously with only one power module fitted into the chassis.

Cooling Fan

To further increase system reliability, the ERMO04A chassis is fitted with two hot swappable fan
modules. Both fan modules can be easily removed from the rear of the chassis, without
interruption to the operation of the line cards. A fully loaded chassis can run continuously with
only one fan module fitted into the chassis.

Chassis cascade

The ERMO4A features cascadeable management
which allows managing a stack (up to 10 chassis)
from a single IP address. Chassis are
interconnected with standard UTP cables that
carry control signals. Each chassis has its own ID,
starting with the master chassis ID0O and cascading
up to ID9.

Master

Network Management

The ERMO4A chassis provides an NMC (Network
Management Controller) card which must be
installed into the first slot of chassis. The NMC card
allows a network administrator with the ability to
configure and monitor the status of the blades.

Slave 9

10 chassis cascade with one IP management

Management can be achieved locally over RS232, or over the network by Telnet, Web or SNMP If
the blades support Ethernet in the First Mile (IEEE 802.3ah), then the management module can
also configure and monitor the status of a remote blade.

Protocol Supported

The ERMO4A chassis has been designed as a Multi-serivce platform. This allows network
administrators to deploy the chassis in a wide range of network. Technologies supported by the
chassis included Fast/Gigabit Ethernet, E1/T1, V35/X21/RS530, Serial RS485/422, Voice
FXO/FXS, Repeater, Fiber Multiplexer, E1 Inverse Multiplexer and 10G, 2.7G Transponder.

Ordering Information

ERMO4A- DDDDD Chassis type

CH: 2U 19” 20 slot chassis

AC :100 ~ 240 AC power card

DC24 : 18 ~ 36 DC power card

DC48 : 36 ~ 72 DC power card
Example: ERMO04A-CH

ERMO4A- DDDDD Optional card

E1
5E1
8E1
16E1
Example: ERMO04A-5E1

Www.ctcu.com __ _ERMO04A EEEN



Management

Network Management Controller

ERMO4A-SNMP

The ERMO4A-SNMP is a Network Management Controller card CTC Union also provides and maintains their own EMS (Element
that can be placed in a compatible ERMO4A series chassis to Management System) which is a Java based client/server manager
provide network management functions. The management for monitoring and maintaining a large number of network elements
interface supports a local RS-232 serial console or remote over a long period of time.

TCP/IP management by Telnet, HTTP or SNMP protocols. The
card is designed to be hot swapped so that it may be field

. . . . Electrical e Console RS232 port
replaced without affecting any online service of any other rack Interface o LAN 10/100Base-TX
cards. The card also supports online firmware upgrade from
TFTP server, using any user interface.Support for any standard Management « Network management: provide il syster
NMS is provided by the included proprietary MIB file. Interface OAM functions: software updates, and

management system interaction through
Ethernet port.
e Out-band management: supports Web,

Telnet and SNMP , EMS management

Features e Configuration Management

e Supports local / remote monitor and configuration. e Performance Management

Supports local / remote online TFTP f/w upgrade e Fault Management
e Fiber fransceiver status & info display e Status Monitoring.
e Supports multiple accesses for SNMP management Indications e PWR, Fan, Alarm Act, STK, LAN LNK/SPD
e Supports Web GUI management, Telnet, Serial console Dimensions ® 155 x 88 x 23mm (DxWxH)

Supports console RS-232 port and 10/100Base-T Ethernet port Weight e 120g

. e 0~ i -10 ~
e Supports SNMP standard MIB Il and proprietary MIB VEREETIE 0~ 500C (Operating} , -10 ~ 600C (Storage)
. o Humidit e 10 ~90% non-condensin
Supports NTP time synchronization 4 ? 2
. Certification e CE, FCC, LVD, RoHS
e Supports 100 entries system log
MTBF ® 65,000 hrs (250C)
Serial Console Management Web GUI Manager
\ TP RMI 20 SUUES - Mozille | irefex
G [ e gey  peoknaks L.
*** CTC UNION TECHNOLOGIES CO., LTD. *** n =3 X 0
%% ERMO4A SNMP VER. 1.95 *** “'_f“

This Chassis ID:[00] Cascaded:[Yes] Monitored Chassis 1D:[00] c
Chassis List:[Master] urnion

#O:[X] #1:[ 1 #2:[ 1 #3:[ ] #4:[ 1 #5:[ 1 #6:[ 1 #7:[ 1 #8:[ 1 #9:[ 1
<1>:SLOT #01 > SNMP & Chassis <B>:SLOT #11 > ERMO4A-8E1 !!.ﬂﬂ..!ﬂ!!!
<2>:SLOT #02 > ERMO4A-5E1 <C>:SLOT #12 > ERMO4A-8E1 & G iy
<3>:SLOT #03 > ERMO4A-5E1 <D>:SLOT #13 > ERMO4A-8E1 i
<4>:SLOT #04 > ERMO4A-5E1 <E>:SLOT #14 > ERMO4A-8E1 &
<5>:SLOT #05 > ERMO4A-5E1 <F>:SLOT #15 > ERMO4A-16E1 Language
<6>:SLOT #06 > ERMO4A-5E1 <G>:SLOT #16 > ERMO4A-16E1 Esgiah
<7>:SLOT #07 > ERMO4A-5E1 <H>:SLOT #17 > ERMO4A-16E1 OSYSTEM
<8>:SLOT #08 > ERMO4A-5E1 <1>:SLOT #18 > ERMO4A-16E1 ]
<9>:SLOT #09 > ERMO4A-5E1 <J>:SLOT #19 > ERMO4A-16E1
<A>:SLOT #10 > ERMO4A-5E1 <K>:SLOT #20 > ERMO4A-16E1
<->:Monitor Previous Chassis <+>:Monitor Next Chassis

<L>:SNMP System Configuration Setup
<M>:SNMP Manager Configuration Setup
<P>:Password Setup

<R>:Reboot <Z>:Logout
Please select an item

oy — . - -
| Farash | m Fasi DC Powar! ® AC Pawer2 FaNz

Ordering Information
ERMO4A-SNMP : SNMP Card

3-41 RV wWww.ctcu.com



E1 Inverse MUX Multiplexer

E1l (2Mbps) Inverse Multiplexer
ERMO4A-E1

The ERM04A-E1 slide in card DSU/CSU is a digital access unit

Interface Framing Framed/Unframed
for Unframed or Fractional E1 services. The ERM04A-E1 data S — TU-T G.703/G.704/G.706 &
channel supports user-selectable transmission rates via G732 G.823
rand.omly selected E1 timeslots, which provides integral Bit rate 2,048Mbps 50ppm
multiples of 64kbps or 56kbps, up to a maximum 2.048Mbps line code  HDB3

(unframed), for a line attenuation of up to 43 dB on twisted pair or
coax cable. This provides an approximate operating range up to Receive level -43dB

2km (using 22AWG). The ERMO4A-E1 front panel provides Line impedance 75 ohm (BNC) / 120 ohm (RJ45)
status LEDs for monitoring the CSU and DSU conditions for Jitter Performance Complies with ITU-T G.823
initiating local and remote loopback with integral BERT. The Pulse Mask  Complies with ITU-T G.703
ERMO4A-E1 features a Data cable adapter for connection to Pulse amplitude Nominal 2.37V + 10%

industry standard routers. When the ERM04A-E1 card is laced in Delay Variance 8ms

the ERMO4A rack with SNMP management, in-band manage- Connector  BNC / RJ45

ment allows viewing the card and remote converter’s status, Diagnostics  Digital remote loopback

type, version, link status, data link status and alarms. Both card S TU-T

and remote can be configured to enable or disable the port, reset Datarate  Nx56 / Nxé4

the port, set the data rate, modify the clock mode and initiate Connector HDB26F w/ adapter cable for Data
local or far end loop back test.

Clock setting Internal OSC or recovery clock

LEDs Power, TD, RD, RTS, DCD, TX Clock loss, Signal loss,
Sync loss, Alarm, test error
Power AC adapfter : 100~240VAC to 12VDC
Features 100 ~ 240VAC, 18 ~ 75VDC
e Supports Fractional E1 and Unframed E1 services with Power Consumption < 12W
V.35/X21/RS530 adapter cable Dimensions DC12 1160 x 88 x 24mm (D x W x H)
e |/O connectors all located on front panel AC/DC48/AD : 201 x 135 x 35mm (D x W x H)
e Multiple clock source selection and remote loopback Weight DC 12:280g, AC/DC48/AD : 580g
( Internal or External: E1 recovery, DTE or DCE ) Temperature 0 ~ 50°C (Operating), -10 ~ 70 °C (Storage)
e Built-in BERT with V.54 diagnostic capabilities for performing local Humidity 10 ~ 90% RH (non-condensing)
e Unbalanced E1/BNC or balanced E1/RJ45 Certifications CE, FCC, RoHS
e Fully compatible with ERMO4A chassis MTBF 7,500 hrs (25°C)

o SNMP management with ERMO4A chassis
e LED Alarm indication

Managed E1 Access Unit

V35 V35
(N*64 kbps) T RMO4A ERMO4A-EL  (N*64 kbps)
=1 « y 4 e
Y [FEEEFEEEE - E1 Network -
Router el /‘ . Router
) LAN
ERMO4A-E1 ERMO4A-E1
V35 — ! \ o V35
(N*64 kbps) B\ aig — (N*64 kbps)
/AN /  LAN

Ordering Information

ERMO4A-[ | |11 | optional card

E1l
Example: ERMO4A-E1

www.ctcu.com ERMO04A-E1 BERY



E1 Inverse Multiplexer

5E1 (10Mbps) Inverse Multiplexer
ERMO4A-5E1

The ERMO4A-5E1 is a slide-in card E1 inverse multiplexer

Interface Framing CCS+CRC
capable of bundling up to 5 E1 lines for cost-effective connection standard TU-T G.703/G.704/G.706 & G.732, G.823
of 10/100BaseTX or 100Base-FX LANs over multiple E1 Bit rate 2.048Mbps: 50ppm (Up to 5E1)
transports. The ERM04A-5E1 inverse multiplexer transmits up to Line code  HDB3
a 9.92Mbps Ethernet bridge channel (GFP-F encapsulated) over il s e o T
5 E1 links. The ERM04A-5E1 bridges the gap between E1 and Receive level 4308

E3, allowing bridges to operate at faster rates. It also provides Line impedance 75 ohm (BNC) / 120 ohm (RJ45)
high speed access to SDH/SONET backbones where the only
access services available are E1 lines. The ERMO04A-5E1
supports an E1 attenuation of up to 43 dB on twisted pair or coax
cable. This provides an approximate operating range up to 2km
(using 22AWG). The ERM04A-5E1 fully meets E1 specifications
including ITU-T G.703 and G.823. The ERM04A-5E1 features
diagnostic capabilities for performing remote loopback. The
operator at either end of the line may test both the ERM04A-5E1
and the line in the digital loopback mode. The Ethernet copper
interface supports auto-negotiation and auto MDI/MDIX, allowing
plug-and-play Ethernet connection without any additional
configuration.

Jitter Perfformance Complies with ITU-T G.823
Pulse Mask Complies with ITU-T G.703
Pulse amplitude  Nominal 2.37V + 10%
Delay Variance  220ms
Connector RJ45, BNC
Diagnostics Digital remote loopback
Standard |IEEE 802.3, 802.3u
Datarate  10/100Base-TX, Half/Full duplex
100Base-FX
Connector RJ45 10/100Base-TX
SFP-LC 100Base-FX
Indications Power, ALM,E1 signal loss ,
E1 Alarm (AIS > LOF » RAI, LOMF),
LAN link /ACT, 10/100M , SD(100Base-FX)
Power Input AC adapter : 100~240VAC to 12vDC
100 ~ 240VAC, 18 ~ 75VDC

Power Consumption < 12W

Features

e Connects one Fast Ethernet over 5E1 links (1.984Mbps to 9.92Mbps)
e Built-in GFP bridge operates at WAN rate

e Auto-Negotiation

) _ _ Dimensions DC12 1160 x 88 x 24mm (D x W x H)
e Maximum 220ms delay variance between E1 link AC/DC48/AD : 201 x 135 x 35mm (D x W x H)
Unbal d E1/BNC or bal d E1/RJ45 )
¢ “nbaance orbaiance Weight DC 12:280g , AC/DCA48/AD : 580g
Full tible with ERMO4A chassi
¢ ruly compatiie wi chassis Temperature 0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
o SNMP management with ERM0O4A chassis - .
Humidity 10 ~ 90% RH (non-condensing)
e LED Alarm indication e
Certifications CE, FCC, RoHS
MTBF 7,500 hrs (25°C)

Managed E1 Inverse Multiplexer

Delivering point-to-point Fast Ethernet

« service across E1 or bonded E1 circuits
IP Network

ERMO4A / ’
5E1

nnnnnnnnnnnnnnnnnnnnnnnn — ’Backbone ’

ERMO4A-5E1

ERMO4A-5E1
Vo d
10/100TX °." ERMO4A-5E1
10/100TX
ERMO4A-5E : .
/ Ordering Information

ERMO4A- l:":":":”:‘ Optional card
5E1

Example: ERM04A-5E1

WwWw.ctcu.com




E1 Inverse Multiplexer

8E1 (16Mbps) Inverse Multiplexer
ERMO4A-8E1

The ERMO4A-8E1 is a slide-in card E1 inverse multiplexer Interface Framing CCS+CRC

capable of bundling up to 8 E1 lines for cost-effective connection SeEndE ITU-T G.703/G.704/G.706 & G.732, G.823
of 10/100BaseTX or 100Base-FX LANs over multiple E1
transports. The ERM04A-8E1 inverse multiplexer transmits up to
a 15.87Mbps Ethernet bridge channel (GFP-F encapsulated)
over 8 E1 links. The ERM04A-8E1 bridges the gap between E1
and E3, allowing bridges to operate at faster rates. It also
provides high speed access to SDH/SONET backbones where
the only access services available are E1 lines. The ERM04A-
8E1 supports an E1 attenuation of up to 43 dB on twisted pair or
coax cable. This provides an approximate operating range up to
2km (using 22AWG). The ERM04A-8E1 fully meets E1 specifica-
tions including ITU-T G.703 and G.823. The ERMO04A-8E1
features diagnostic capabilities for performing remote loopback.
The operator at either end of the line may test both the
ERMO4A-8E1 and the line in the digital loopback mode. The
Ethernet copper interface supports auto-negotiation and auto
MDI/MDIX, allowing plug-and-play Ethernet connection without
any additional configuration.

Bit rate 2.048Mbps* 50ppm (up to 8E1)

Line code  HDB3

Clock setting Internal OSC or recovery clock
Receive level-43dB

Line impedance 75 ohm (BNC) / 120 ohm (RJ45)
Jitter Performance Complies with ITU-T G.823

Pulse Mask Complies with ITU-T G.703

Pulse amplitude  Nominal 2.37V + 10%

Delay Variance  220ms

Connector BNC / RJ45

o
O
L
wn
)
=
)
(%]

Diagnostics Digital remote loopback
Standard IEEE 802.3, 802.3u
Data rate 10/100Base-TX, Half/Full duplex
100Base-FX
Connector RJ45 10/100Base-TX
SFP-LC 100Base-FX

Indications Power, ALM,E1 signal loss ,
E1 Alarm(AIS - LOF » RAIl, LOMF),
LAN link /ACT, 10/100M , SD(100Base-FX)

Power Input AC adapter : 100~240VAC to 12VDC
100 ~ 240VAC, 18 ~ 75VDC
Features Power Consumption < 12W
e Connects one Fast Ethernet over 8E1 links (1.984Mbps to Dimensions DC12 1160 x 88 x 24mm (D x W x H)
15.87Mbps) AC/DC48/AD : 201 x 135 x 35mm (D x W x H)
e Built-in HDLC bridge operates at WAN rate Weight DC 12 : 280g, AC/DC48/AD : 5809
e Auto-Negotiation Temperature 0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
e Maximum 220ms delay variance between E1 link Humidity 10 ~ 90% RH (non-condensing)
e Unbalanced E1/BNC or balanced E1/RJ45 Certifications CE, FCC, RoHS
e Fully compatible with ERM04A chassis MTBF 7,500 hrs (25°C)
o SNMP management with ERM04A chassis
e LED Alarm indication
a
IP Network
ERMO4A P ’
8E1

; : HERARRPRERNRR PR PR RE ’ Backbone ’

b ERMO4A-8E1

NMS

ERMO4A-8E1 _/wamwr
y . d
— [ ]
[ )
_ ' 10/100TX . ERMO4A- 8E1
Ordering Information 10/100TX
ERM04A 8E
ERMO4A'DDDDD Optional card LAN
8E1
Example: ERMO04A-8E1 / /
S

wWww.ctcu.com ~ ERMO04A-8E1 EERZ



e ERMO4A-16E1

E1 Inverse Multiplexer

16E1 (32Mbps) Inverse Multiplexer
ERMO4A-16E1

The ERMO04A-16E1 is a slide-in card E1 inverse multiplexer
capable of bundling up to 16 E1 lines for cost-effective connec-
tion of 10/100BaseTX or 100Base-FX LANs over multiple E1
transports. The ERM04A-16E1 inverse multiplexer transmits up
to a 31.74Mbps Ethernet bridge channel (GFP-F encapsulated)
over 16 E1 links. ERM04A-16E1 bridges the gap between E1
and E3, allowing bridges to operate at faster rates. It also
provides high speed access to SDH/SONET backbones where
the only access services available are E1 lines. The ERM04A-
16E1 supports an E1 attenuation of up to 43 dB on twisted pair
or coax cable. This provides an approximate operating range up
to 2km (using 22AWG). The ERMO04A-16E1 fully meets E1
specifications including ITU-T G.703 and G.823. The ERM04A-
16E1 features diagnostic capabilities for performing remote
loopback. The operator at either end of the line may test both the
ERMO04A-16E1 and the line in the digital loopback mode. The
Ethernet copper interface supports auto-negotiation and auto
MDI/MDIX, allowing plug-and-play Ethernet connection without
any additional configuration.configuration.

Features

e Connects one Fast Ethernet over 16E1 links(1.984Mbps to
31.74Mbps)

e Built-in HDLC bridge operates at WAN rate

e Auto-Negotiation

e Maximum 220ms delay variance between E1 link

e Unbalanced E1/BNC or balanced E1/RJ45

e Fully compatible with ERMO04A chassis

o SNMP management with ERM04A chassis

e LED Alarm indication

Interface

Indications

Power Input

Power Consumption
Dimensions

Weight
Temperature
Humidity
Certifications
MTBF

«
IP Network

ERMO4A

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

/

16E1

Framing CCS+CRC

Standard ITU-T G.703/G.704/G.706 & G.732, G.823
Bit rate 2.048Mbps+ 50ppm (up to 16E1)
Line code HDB3

Clock setting Internal OSC or recovery clock
Receive level -43dB

Line impedance 75 ohm (BNC) / 120 ohm (RJ45)
Jitter Perfformance Complies with ITU-T G.823
Complies with ITU-T G.703
Nominal 2.37V + 10%
Delay Variance  220ms

RJ45, BNC

Digital remote loopback

IEEE 802.3, 802.3u
10/100Base-TX, Half/Full duplex
100Base-FX

RJ45 10/100Base-TX

SFP-LC 100Base-FX

Pulse Mask

Pulse amplitude

Connector
Diagnostics
Standard
Data rate

Connector

Power, ALM,E1 signal loss ,

E1 Alarm (AIS » LOF » RAI, LOMF),

LAN link /ACT, 10/100M , SD(100Base-FX)
AC adapter : 100~240VAC to 12VDC

100 ~ 240VAC, 18 ~ 75VDC

< 12W

DC12 1160 x 88 x 24mm (D x W x H)
AC/DC48/AD : 201 x 135 x 35mm (D x W x H)
DC 12 :280g , AC/DC48/AD : 5809

0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
10 ~ 90% RH (non-condensing)

CE, FCC, RoHS

7,500 hrs (25°C)

acy

nnnnnn

ERMO4A-16E1

ERMO4A-16E1 s

. . 10/100TX
Ordering Information
ERMO4A-|:|I:":|I:":| Optional card LAN
16E1 //'

Example: ERM04A-16E1

— ()
-

/

/

_f Backbone

acy

16E1 16E1

RMO4A-1?/ 10/1

LAN
LAN -

%

16E1
AT

¢ ERMO4A-16E1
00TX
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4U, 11 slot E1 Digital Cross
Connect Multiplexer w/ SNMP

ERM-DXC

%
-
"

L9

The ERM-DXC is a 4U 19(23)" 11 slot rack type E1 Digital
Cross Connect for Fractional E1 network access which is nested
in a concentrator and provides an economic solution for central
site users. There are 11 slots available for ERM-DXC 1/O cards
for installation into the ERM-DXC rack. A CPU card is installed
into the last slot for configuration and management. The CPU
card provides both local control via an RS-232 menu driven
console port and remote management using proprietary NMP
software. Each DXC-E1 card may be linked to another ERM-
DXC Rack to provide the main functions of a DDN network. The
ERM-DXC optionally accommodates up to two separate power
supplies, which may derive power from AC (110/220) or DC
(-48V) power sources. When two power supplies are installed,
the modules provide power sharing and are hot swappable even
during the E1 cards' transmission. The ERM-DXC provides all
interface connections on the rear panel. Cable adapters
terminating in BNC or RJ-45 are used for 8xE1 Line interface
connections, while optional cable adapters are used to convert
the DB-62F DCE ports of the 1/O cards to V.35, RS-530, RS-449,
RS-232 or X.21. When cards are inserted in slots, LEDs will
show the Line status on the front panel.

Features

e 4U 19(23)” 11-slot chassis

e Digital cross connect solution for up to 64 E1

e Cross connect and multiplex data, voice and signaling for up to
2048 timeslots

e Supports Hot-swapping of all cards

e Dual power sharing design

e Allinterface connectors are on the rear panel

e LED line status display on each card face

e Supports console terminal to setup and monitor operation locally

Ordering Information

ERM-DXC-| [ |1 1| modeltype

CH : 4U 19” 11 slot chassis

AC : 100 ~ 240 AC power card

DC : 36 ~ 72 DC power card
Example: ERM-DXC-CH

www.ctcu.com

E1 DXC Concentrator

Ports
8E1 I/0 module

Nx64 module

Async module

Async module

X.50 module

Ethernet module

Indications
Standard

Power Input

Power Consumption
Dimensions

Weight
Temperature
Humidity

MTBF

Interface type: G.703, G.704
Framing: Unframed/ Framed, CCS(PCM31)/
CAS(PCM30)/ CRC4 on/off
Bit rate: 2.048Mbps+50 ppm
Line Code: AMI/ HDB3
Receiving level: 0 to -43dB
Line Impedance: 75 ohm(BNC) / 120 ohm
(Molex, RJ-45)
Jitter Performance: According to ITU-T G.823
Pulse amplitude: Nominal 2.37V £10% for 750hm,
Nominal 3.00V £10% for 1200hm
Zero amplitude +0.1V
BNC for unbalanced and
RJ-45 for balanced
Transmit freq: Internal timing+30 ppm
tracking: Loopback timing+50 ppm,
External timing+100 ppm

Connector:

Interface types: RS530,RS449, RS232, X.21, V.35,
Connector: High density DB62F with cable adapter
Line code: NRZ

Data Rate: N x 64kbps

Interface types: RS232

Connector: High density DB62F with cable adapter
Line code: NRZ

Data Rate: <19.2kbps x 6¢h or 64kbps 6¢ch

Interface types: RS530, RS449, X.21,V.35,
Connector: High density DB62F with cable adapter
Line code: NRZ

Data Rate: 64kbps x 3ch or 128kbps 3ch

Interface types: RS232

Connector: High density DB62F with cable adapter
Line code: NRZ

Data Rate: <19.2kbps x 5ch

Interface types: Ethernet 10Base-T
Connector: High density DB62F with cable adapter
Data Rate: LAN 10Mbps, Half duplex

WAN Nx64kbps
Power, TD, RD, Error, Test, Singal loss, Sync loss,, Alarm
TU-T G.703, G.704, G.706, G.732 and G.823

AC: 100~240VAC DC: -48vDC
80W

350 x 438 x 176mm (D x W x H)

8 Kg

0~50°C (Operating), -10~70°C (Storage)
10~90% non-condensing
57,000 hrs (25°C)

ERM-DXC-[ | [ ]| Modet type

8E1 : 8xE1 card

ET10 : 2port 10Base-T card

ASYN : 4port RS232/V.24 card

X50 : 5x X.50 card

64/128 : V35/X21/RS530 64k or 128kbps card
N64 : V35/X21/RS530 Nx64kbps card

Example: ERM-DXC-8E1

____ERM-DXC JEZE

S Hdd
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E1 DXC Concentrator
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ERM-DXC Front view

® E1 Trunk Cards

® CPU Cards

Interface Cards

® AC, DC Power Redundancy

ERM-DXC Back view

@® 11 DB62 Slot
® E1 Ext. card

—  ® AC/ DC Power

| E.—.

< N*64

Router. . | E1

E1
PBX ’7

ERM-DXC E1

NMP

RIVI-DAX

® SNMP Port
3
— MUX
N*64
DDN 9 Router

/ E1 ’PBX

Www.ctcu.com



CPU Card

e Provides the timing systems selection and timing signals
e Provides the control and switching for I/O modules
&

—

e parameters and functions

e Core matrix for 64 El cross
connection

Nx64 card

e 2-channels, high speed data interface

e Interface type: RS-530/X.21/RS-449/RS-232

e Connector: HDB62 female with appropriate cable adapter

e Line code: NRZ !

e Data rate: N*64kbps, where
N=1to 31 in CCS and N=1 to 30 in CAS _

X50 card

* Hot swappable card
® Supports 5 sub-rate channels (up to 19.2k) in one 64k timeslot
® RS-232 standard data interface
® Connector: HDB62 female with
appropriate cable adapter

E1 DXC Concentrator

8E1 card

Ethernet card

FXO

Single E1 or 1+1 E1 card (E1 and Sub-E1), provides
unbalanced BNC or balanced RJ45 connector
Each E1 loop provides clock to be
used as system clock source

Supports 2 independent HDLC bridge channels
10/100Base-TX bridge

Auto-Negotiation

Auto MDI/MDIX

Forward 1522 bytes (Max.) packets
Supports [EEE 802.1q Tag VLAN pass thru
Support flow control (Pause)

o
O
I
wn
)
=
D)
n

Hot swappable card
Supports 4 channels of 64k, 38.4k Asyn or 128k Sync

RS-232 standard data interface [ r
Connector: HDB62 female with

appropriate cable adapter

Hot swappable card

Supports 3 channels of 64k or 128k
RS530/449/232/X21/V35
Connector: HDB62 female with

appropriate cable adapter

3-48



E1 DXC

1U, 8/16 Channel E1 Digital
Cross Connect

ETU-DXC

The ETU-DXC is a 1U 19" stand-alone or rack mountable
Digital Cross Connect offering two models; the ETU-DXC/8 and
the ETU-DXC/16. These units provide 8 or 16 E1 circuits (inputs
and outputs) respectively. Within the E1 circuits, non-blocking,
fully transparent cross-connects between 64Kbps timeslots can
be efficiently implemented. This equipment may be used as a
core building block in a Digital Data Network (DDN) based upon
multiple E1 lines. When combined with Time Division Multiplex-
ing (TDM) equipment such as the ETU02-MUX or ERM-
MUX/PLUS, the main functions of a DDN network may be
performed. Local control is provided via an RS-232 menu driven
console port and remote management using proprietary NMP
software. This equipment does not support signaling and is
therefore not applicable for voice applications.

El interface

Framing Unframed/ Framed
Bit rate 2.048Mbps+50 ppm
Line Code AMI|/ HDB3
Receiving level  -20/-43dB

Line Impedance 75 ohm(BNC) / 120 ohm
(Molex, RJ-45)

Jitter PerformanceAccording to ITU-T G.823
Nominal 2.37V £10% for 750hm

Nominal 3.00V +10% for 12200hm

Pulse amplitude

Connector DB25 with cable adapter
Management NMP management system
Diagnostics Local digital, local analog,

remote loopback
E1 system Tx clock:
Recovery: Recovered from any one E1 Rx signal
Internal: 2.048MHz+50ppm internal oscillator
LEDs (Power, Alarm, Activity)
ITU-T G.703, G.704, G.706, G.732 and G.823
AC: 100~240VAC DC: -18 ~72VDC
20W
235 x 430 x 45mm (D x W x H)
2.5kg
0~50°C (Operating) ,-10~70°C (Storage)
10~90% non-condensing
57,000 hrs (25°C)

DSU/ CSU

E1
—— ¢— Datacom

E1  DSU/CSU(ET100R)

Indications
Standard
Features Power Input
e 1U 19(23)" stand-alone rack, 8 or 16 E1 port Power Consumption
e Balanced E1 (1200hm) or unbalanced E1 (750hm) switchable Dimensions
e Complies with all ITU-T specifications Weight
e E1 point-to-point 64Kbps transparent data cross connect Temperature
e Supports console terminal menu configuration and proprietary NMS Humidity
e System clock recovered from any E1 or from internal oscillator MTBF
ETU-DXC
P E1 El- . E1
i Transmission
Network

Channalized
E1 Router

Ordering Information

ETU-DXC/A-| | [ 1] modeltype

8-AC :8 E1 with AC power
16-AC : 16E1 with AC power
8-DC : 8 E1 with DC power

16-DC : 16 E1 with DC power
Example: ETU-DXC/A-8-AC

/ E1

¢4LAN

DSU/ CSU

% =l
V.35

(N*64Kbps)

LAN

WWwWWw.ctcu.com



TDM over IP Access Unit

Single E1/T1/31 over Ethernet (IP)
IPM-1SE

iR
o e 2ty 7
R LLE R L

The IPM-1SE is a 1U half 19" stand-alone or rack mountable

Ports Ethernet
pseudo wire (PW) device that transmits a real-time bit stream of Data rate: 10/100Base-Tx, Half/full duplex
TDM data (Time Division Multiplexing) over a packet switched Connector: RJ45
network (IP network). Unlike other traffic types that can be El interface
carried over pseudo wires (e.g. ATM, frame relay, and Framing: Unframed
Ethernet), TDM is a real-time bit stream, which traditionally Bit rate: 2.048Mbps

carries voice-grade telephony channels. One critical issue in Line Code: HDB3

implementing TDM over IP is clock recovery. In native TDM M2 2 M) v @n(ERNE) s S el ), 8
. . . . Pulse amplitude:Nominal 2.37V £10% for 750hm,

networks the physical layer carries highly accurate timing i T
. . . . Nominal 3.00V +10% for 1200hm
information along with the TDM data, but when emulating TDM : wn

) . o Zero amplitude: +0.1V D
over Packet Switched Networks this synchronization is absent. Receive level: short haul -15dB, long haul -43dB =,
The IPM-1SE is able to accurately regenerate the timing signals Connector: RI45 for 120 ohms. BNC for 75 ohms 8
to the exacting standards and conformance with ITU-T. As core T1 interface
networks continue their conversion from traditional switched Framing: Unframed, D4, ESF
technology to IP based networks, the IPM-1SE provides a Bit rate: 1.544Mbps
solution to continue using legacy TDM equipment, such as Line Code: B8ZS/ AMI
PABX, while the core migrates to IP based networks. Line Impedance: 100 ohms

Pulse amplitude: Nominal 3.0 +20%,

Zero amplitude: +0.15V
Receive level: short haul -15dB, long haul -43dB
Connector: RJ48C

Indications System, TDM, Uplink, LAN
Standard TU-T G.703, G.704, G.706, G.732 and G.823
IEEE802.3, 802.3u, 802.1p and 802.1q
Features Power Input AC: 100~240VAC DC: -18 ~72VDC
e Supports synchronous TDM based and Ethernet service over IP Power Consumption  15W
network Dimensions 235 x 195 x 45mm (D x W x H)
e Devices can be cascaded to increase the number of interfaces Weight 1.6kg
e Point to point application for E1/T1/J1 over IP Temperature 0~50°C (Operating) ,-10~70°C (Storage)
e Provides accurate E1/T1/J1 clock recovery Humidity 10~90% non-condensing
e Supports f/w upgrade Certification CE, FCC, RoHS
e Console terminal CLI, Telnet and MIB-2 SNMP support LS UL IR ()
IPM-1SE ’ IPM-1SE
E 'I —
PBX ’7 / IP ¢7 ’ PBX
/ Networ E1
’/_
Ethernet i E thernet
S e Vo LAN

Ordering Information

IPM-1SE-[ | I 11" Modet type

AC : 100 ~ 240VAC
DC:-36 ~-72VDC
Example: IPM-1SE-AC

www.ctcu.com
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TDM over IP

4E1 over Ethernet Access Unit

IPM-4SE

IPM-4SE is designed as a multiservice access platform for PDH over IP applications. E1 frames can be mapped/de-mapped into/from IP
packets. An adaptive clock recovery method for Ingress PDH (PSN ->TDM) clock generation is implemented to support E1(ITU-T G.823) Jitter
performance.

IPM-4SE provides cost-effective applications of traditional circuit switched system over IP. With IPM-4SE, it is easy to interconnect existing
phone systems over IP that are used to carry data, voice and video.With high precision clock recovery technology, IPM-4SE is capable of
supporting 2G/3G backhaul and provides smooth services. IPM-4SE can transparently transport proprietary signaling that are required to
support PBX features, including call conference, call forwarding and SS7.

Features

PBX

Support [EFT RFC4533 Structure-Agnostic TDM over Packet
(SAToP), Metro Ethernet Forum MEF8.

4 x E1 NRZ Serial Interface with LOS/AIS detection

Use Raw Encapsulation method for PDH payload over IP packet.
Support Circuit Emulation Service over IP.

Comply with IEFT draft standard for CESOPSN and SAToP; Metro
Ethernet Forum MEF8 IA.

Support both Point-to-Point and Point-to-Multipoint operation.
Support 4 independent Adaptive Clock recovery block for
Ingress PDH (PSN -> TDM) clock generation. Recovered clock
jitter is compliant with ITU-T G.824 (E1 Jitter Control).
Independent configurable jitter buffer depth to compensate up
to 250ms of Packet Delay Variation.

Support framed/unframed traffic (ITU-T G.704)

Lost packets processing/compensation via PW (Pseudo Wire)
control field Sequence Number.

Provide Subscriber side Data traffic bandwidth control to
guarantee enough TDM payload bandwidth.

PDH LOS detection triggered PWL field or payload AIS generation
at Egress direction (TDM -> PSN).

Configurable IEEE 802.3 DA/SA assignment.

Configuration can be made through RS-232 console port or GUI
(Graphic User Interface).

IPM-4SE

/

E thernet

4E1

LAN

S

Specifications

User interface

Port: up to 4 x E1 (ITU-T G.703)
Interface: RJ-48c (120 Ohm)
Line Coding: HDB3

Ethernet interface
Port: 100 Base-T Ethernet
Interface: RJ-45

Dimensions
44 x 370 x 215mm (H x W x D)

Main power supply
AC: 110 ~ 240V @ 47 ~ 65Hz
DC: -72V ~ -36V (Option)

Environment condition

Ambient temperature: 0°C ~ 50°C (0°C ~ 65°C, optional)
Storage temperature : 0°C~ 85°C

Relative humidity: 5 ~ 95% non condensing

Configuration and management
RS-232 console port (Craft Terminal) or SNMP-based management

IPM-4S E
IP \ % PBX
k 4E1
E thernet
LAN

S

Ordering Information

IPM-4SE- [ [ 1[I |rowertype

AC : AC Power

DC : DC Power

AD : AC+DC Power
Example: IPM-4SE-AC

WWwWWw.ctcu.com



TDM over IP

8E1 over Ethernet Access Unit

IPM-8SE

IPM-8SE is designed as a multiservice access platform for PDH over IP applications. E1 frames can be mapped/de-mapped into/from IP
packets. An adaptive clock recovery method for Ingress PDH (PSN -> TDM) clock generation is implemented to support E1 (ITU-T G.823/)

Jitter performance.

IPM-8SE provides cost-effective applications of traditional circuits witched system over IP. With IPM-8SE, it is easy to interconnect existing
phone systems over IP that are used to carry data, voice and video. With high precision clock recovery technology, IPM-8SE is capable of
supporting 2G/3G backhaul and provides smooth services. IPM-8SE can transparently transport proprietary signaling that are required to
support PBX features, including call conference, call forwarding and SS7.

Features

e Support I[EFT RFC4533 Structure-Agnostic TDM over Packet
(SAToP), Metro Ethernet Forum MEF8.

e 8xE1 NRZ Serial Interface with LOS/AIS detection

e Use Raw Encapsulation method for PDH payload over IP packet.

e Support Circuit Emulation Service over IP.

e Comply with IEFT draft standard for CESOPSN and SAToP; Metro
Ethernet Forum MEF8 |A.

e Support both Point-to-Point and Point-to-Multipoint operation.

e Support 8 independent Adaptive Clock recovery block for
Ingress PDH (PSN -> TDM) clock generation. Recovered clock
jitter is compliant with [TU-T G.824 (E1 Jitter Control).

e [ndependent configurable jitter buffer depth to compensate up
to 250ms of Packet Delay Variation.

e Lost packets processing/compensation via PW (Pseudo Wire)
control field Sequence Number.

e Provide Subscriber side Data traffic bandwidth control to
guarantee enough TDM payload bandwidth.

e PDH LOS detection triggered PW L field or payload AlS
generation at Egress direction (TDM -> PSN).

e Configurable [EEE 802.3 DA/SA assignment.

e Configuration can be made through RS-232 console port or GUI
(Graphic User Interface).

IPM-8SE
8E1

S Hdd

Specifications

User interface (CPE Side)

Port: up to 8 x E1 (ITU-T G.703) Interface: RJ-48c (120 Ohm )
Line Coding: HDB3

sale

Ethernet interface (CPE / CO Side)
WAN Port: 2 x 100 Base-T Ethernet

LAN Port: 1 x 100 Base-T Ethernet
Interface: RJ-45

Dimensions
44 x 244 x 302.5mm (H x W x D)

Main power supply
AC: 110 ~ 240V @ 47 ~ 65Hz
DC: -72V ~ -36V (Option)

Environment condition

Ambient temperature: 0°C ~ 50°C (0°C ~ 65°C, optional)
Storage temperature : 0°C~ 85°C

Relative humidity: 5 ~ 95% non condensing

Configuration and management
RS-232 console port (Craft Terminal)

IPM-8SE

it

PBX P / PBX
% Networ / 8E1
’/_
E thernet —— E thernet
LAN LAN

S

www.ctcu.com
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Ordering Information

IPM-8SE- [ [ 1[I |rowertype

AC : AC Power

DC : DC Power

AD : AC+DC Power
Example: IPM-8SE-AC

__|PM-3SE_NERY]



G703/64K Concentrator

4U 12 Slot Managed G.703 64Kbps
Co-directional Concentrator rack 115

El ololololele] !
G703/64-RM sieielsiels]
[ @6 o0|0
. sio s
v v YT Vve
The G703/64-RM is a 4U 19(23)" rack type G.703 64Kbps Interface G.703/64K interface
co-directional converter which is nested in a hub to provide Types: Co-directional 64Kbps
solutions for central office installations. There are 13 slots T Ty m—
available for hot swappable G.703 64K cards for installation into Line: 4 wires, 0.5 ~0.7mm twisted pair cable
the G703/64-RM rack. An optional SNMP card can be installed Impedance: 120 ohm
into the last slot for configuration and management, leaving 12 Pulse amplitude:Nominal 1.0V +10
slots available for G.703 64K cards. The SNMP card provides Zero amplitude: +0.1V
both local control via an RS-232 serial console port and remote Clock frequency: 64KHz
management using industry standard SNMP protocol via an Frequency tracking: +100ppm
Ethernet 10BASE-T connection. Each G.703 64K card may be Connector: wire wrap and RJ-45
linked to a remote G.703 64K co-directional stand-alone converter
for various 64kbps data communication services. The G703/64- D —
RM accommodates an optional second hot swappable shared Types: V.35, X.21, RS530, R$449, R$232 with
power supply module which may derive power from AC (90-250) adapter cable
or DC (-48V) power sources. On the rear panel, combinations of Data rate: 64Kbps for Sync, 19.2Kbps for Async
RJ-45 and wire-wrap terminals are utilized for 64K co-directional Data type: Balanced for V.35, X.21, RS530, RS449,
line interface connections. Adapter cables are used to convert the Unbalanced for RS232
HDB26F DCE data ports to V.35, RS-530, RS-449, X.21 or Conbolsignals
RS-232 depending on the installed card. CTS constantly on
DSR constantly on, except during test loops
DCD constantly on or follow RTS except when
signal loss
Indications LEDs (Power, TD, RD, RTS, DCD, TX, RX, Signal,
Features Timing, Err, Test)
e 19"4U G.703 / 64kbps Rack Mount Concentrator Standard ITU-T G.703, G.823
e Up to 12 slots for independent LTU-cards + 1 slot for SNMP Power Input AC: 90 ~ 250 VAC, DC:-36~-76 VDC

management Power Consumption
e Supports hot swapping Dimensions
e Single port access to G.703 64kbps services Weight
e Interface Supports V.35, X21, RS-232/449/530 Temperature
e Fully transparent signal conversion Humidity
e SNMP Management Certification
e Perform local and remote loopback functions MTBF

80W

285 x 438 x 180mm (D x W x H)

6.6kg

0~50°C (Operating) ,-10~70°C (Storage)
10~90% non-condensing

CENECE

57,000 hrs (25°C)

Datacom
V.35/X.21/RS

530/449
/ — T
—

R outer

G703/64-RM G703/64A Pack
Datacom % —
V.35/X.21/RS I
<5r= 530/449 G703/6;\-STD Router
=T
Modular / .4
Twisted Pairs % e
Router

G703/64A-STD

WWwWWw.ctcu.com



G703/64K Concentrator

G.703 64K co-directional
with RJ-45 and wire-wrap
interface connectors

Secondary power

Main power

SNMP Card G703/64-RM-SNMP

G703/64-RM
co-directional Line Card

13 line cards can be installed into the rack
12 when the SNMP optional card is installed

0
)
T
n
>

=
n

Interface Cable Adapters

CAB-HD26DB25M-530
CAB-HD26DB25F-530

CAB-HD26DB37M-449
CAB-HD26DB37F-449

CAB-HD26MB34M-V35
CAB-HD26MB34F-V35

: Data Port
Adapter Cables

CAB-HD26DB15M-X21
CAB-HD26DB15F-X21

CAB-HD26DB25M-232
CAB-HD26DB25F-232

Rear Panel Connections

Ordering Information

G703/64-RM-[ | | ||| model type

www.ctcu.com

CHIAC :
CH/DC :
AC

chassis for AC power
chassis for DC power

: 100 ~ 240 AC power card

DC
Example: G703/64-RM-CH/AC

G703/64-RM-[_ | | 11| Modet type

SNMP : SNMP card
Serial : V35/X21/RS530 card
Example: G703/64-RM-Serial

: 36 ~ 72 DC power card

_______________G703/64-RM EESZ



G703/64K Access Unit

G.703 64Kbps Co-directional to
V35/RS530/449/232/X21

G703/64A-STD

The G703/64A-STD is a 1U half 19" stand-alone or rack mount-
able interface converter that allows full conversion between G.703
64Kbps co-directional services and a number of data port
interfaces including ITU V.35, X.21, EIA RS-530, RS-449 and
RS-232 hardware. The interface converters are very easy to
implement. Simply select the mode, appropriate interface settings
and adapter cable, configure the required timing for translation via
internal DIP switches, and connect to appropriate power. This
model features full compliance with all the relevant ITU & EIA
standards under 64Kbps network environments with high reliabil-
ity. G.703 64K Family of products may be used in Packet Switch-
ing Networks, ISDN and DDN. They are also useful for data
terminals which access PCM, 64K/2048Kbps digital channels as
well as digital microwave channels. Additionally, it may be
connected to satellite communication channels.

Features

e 1U half-19” single port G703 64kbps access unit

e Interface: V.35, X.21, RS530, RS449 and RS232

e Data rate: 64Kbps Sync and Async RS232 up to 19.2Kbps

e Fully transparent signal conversion

e Selectable timing modes: recovery, transparent, data port or
internal OSC

e Data port provides 10bit FIFO

e Diagnostics: local and remote analog and local digital loopback

G703/64K
Cordirectional
V.35
Sl %
Router

Single-Port G703/64K Access

Interface

Indications

Standard
Power Input

Power Consumption

G.703/64K interface

Types: co-directional, centra-directional,

or contra-directional 64Kbps
Frame format: Unframed
Line: 4 wires, 0.5 ~0.7mm twisted pair cable
Range: up to 800 meters over 24AWG
Impedance: 120 ohm
Pulse amplitude: Nominal 1.0V +10
Zero amplitude: +0.1V
Clock frequency: 64KHz
Frequency tracking: +100ppm
Connector: DB9F

Data interface

Types: V.35, X.21, RS530, RS449, RS232 with
adapter cable

Data rate: 64kbps for Sync. 19.2kbps for Async

Connector DB25F

LEDs (Power, TD, RD, RTS, DCD, TX, RX, Signal,

Timing, Err, Test)

ITU-T G.703, G.823

AC: 90 ~ 250 VAC

DC24: -18 ~ -36 VDC, DC48: -36 ~ -72 VDC

10w

Dimensions 235 x 195 x 45mm (D x W x H)
Weight 1.6kg
Temperature 0~50°C (Operating) ,-10~70°C (Storage)
Humidity 10~90% non-condensing
Certification CE, FCC
MTBF 57,000 hrs (25°C)

G703/64K

Cordirectional
PCM % V3 e
Network
Router

Single-Port G703/64K Access

Ordering Information

G703/64A-STD-[ | | | | ] model type

AC
DC

: 100 ~ 240VAC
:-36 ~-72VDC

Example: G703/64A-STD-AC

WWwWWw.ctcu.com



G703/64K Access Unit

G.703 64Kbps Co-directional to
V35/RS530/449/232/X21

The G703/64Ais a compact stand-alone interface converter that
allows full conversion between G.703 64Kbps co-directional
services and a number of data port interfaces including ITU V.35,
X.21, EIA RS-530, RS-449 and RS-232 hardware. The interface
converters are very easy to implement. Simply select the mode
and appropriate interface settings by DIP switch, select an
adapter cable, configure the required timing for translation via
internal DIP switches, and connect to appropriate power. This
model features full compliance with all the relevant ITU & EIA
standards under 64Kbps network environments with high reliabil-
ity. G.703 64K Family of products may be used in Packet Switch-
ing Networks, ISDN and DDN. They are also useful for data
terminals which access PCM, 64K/2048Kbps digital channels as
well as digital microwave channels. Additionally, it may be
connected to satellite communication channels

Features

e Palm size single port G703 64kbps access unit

e Interface: V35, X21, RS530, RS449 and RS232 with cable adapters.

e Datarate : 64Kbps Sync and Async RS232 up to 19.2Kbps

e Fully transparent signal conversion

e Selectable timing modes: recovery, transparent, data port or
internal OSC

e Selectable co-directional, centra-directional or
contra-directional

e Diagnostics: local analog and digital loopback

G703/64K
Cordirectional

%—

Single-Port G703/64K Access

V.35
i

R outer

www.ctcu.com

G703/64A

Interface G.703/64K interface
Types: Co-directional, Centra-directional,
or Contra-directional 64Kbps
Frame format: Unframed
Line: 4 wires, 0.5 ~0.7mm twisted pair cable
Range: up to 800 meters over 24AWG 3
Impedance: 120 ohm
Pulse amplitude: Nominal 1.0V +10 >
Zero amplitude: +0.1V g
Clock frequency: 64KHz wn
Frequency tracking: +£100ppm (_E
Connector: RJ-45 f'_D
(72}
Data interface
Types: V.35, X.21, RS530, RS449, RS232 with
adapter cable
Data rate: 64kbps for Sync. 19.2kbps for Async
Indications Connector DB25F
LEDs (Power, RD, SD, GRD, GSD, Signal loss,
Standard Timing loss)
Power Input ITU-T G.703, G.823
Power Consumption 9VDC
Dimensions 5W
Weight 135 x 79 x 30mm (D x W x H)
Temperature 180g
Humidity 0~50°C (Operating) ,-10~70°C (Storage)
Certification 10~90% non-condensing
MTBF CE, FCC
57,000 hrs (25°C)
G703/64K
Cordirectional
PCM V.35 =3
Network
Router

Single-Port G703/64K Access

Ordering Information
G703/64A :V35/X21/RS530/RS449/RS232 Converter




G.703 Coax to Twisted Pair
Balun-P/S / Balun-B1/B2

Abalun is a type of electrical transformer that can convert
electrical signals that are balanced to signals that are
unbalanced and vice versa. They are also used to change
impedance of twisted pair's 120 ohm to coaxial's 75 ohm. An E1
balun's function is generally to convert an E1 carrier signal from
coaxial cable to UTP CAT-5 cable.

Features

e Converts between 75 ohm coax and 120 ohm twisted pair for E1
(2048Kbps)

e Easy to install

e No power required

e Small, light-weight Balun

e Works in either direction

e Works for balanced and unbalanced E1

PIN
SIGNAL - T,r‘——mf

BNC a E I45
GROUNDHJ—C) 5

PIN Assignment for Balun-B1

Ordering Information

Balun-[_|[ | I || model type

P/S :two BNC pigtail type

B1/S : one BNC box type

B2/S : two BNC box type
Example: Balun-B1/S

XYM Bglun-P/S

Data rate

2048Kbps

Unbalanced interface 75 ohm impedance, 2xBNC

Balanced interface

Dimensions

Weight

Compliance

BNC1

BNC2

by ¥
.

120 ohm impedance, 1xRJ-45
Balun-B2/S , Balun-B2/S-2
4.4x5.4x25cm (W x D xH)
Balun-B1

2.2x5.6x2.1cm (W xD xH)
Balun-P/S , Balun-P/S-2
2.2cmx 22.4cmx 2.1cm
Balun-B2/S , Baluln-B2/S-2  35g
Balun-B1 65g

Balun-P/S , Balun-P/S-2 459
ITU G.703 standard pulse

8P8C JACK
Tr
- - — T.:I’.‘+
- 2 Iz
r2
- - ) R.rf
+ e 5 Rz

PIN Assignment for Balun-P & Balun-B2

WWwWWw.ctcu.com



G.703 Mini Balun
BLN-3010

They are also used to change impedance of twisted pair's 120 ohm to coaxial's 75 ohm. An E1 balun's function is generally to convert an E1
carrier signal from coaxial cable to UTP CAT-5 cable. The BLN4010 is miniature Baluns designed for applications where space is restricted due
to small dimensions or high densities. The fully shielded design intended for panel mounting and IDC twisted pair termination are available in

either standard BNC or 1.6/5.6 jack unbalanced connectors

Features

Converts between 75 ohm coax and 120 ohm twisted
pair for E1(2048Kbps)

Works in either direction

Body parts plated with minimum 5u Ni(Nickel)
Contacts plated with minimum 1.25u Ni(Nickel) and
1.25uAu(Gold)

Coax connectors with BeCu spring contacts and Teflon insulators

Coaxial connector insertion cycle > 500

IDC contacts Phosphor Bronze

IDC connect/disconnect cycle > 20

IDC to suit 24.26.28 AWG Copper wire

Integrated cable anchor allows cable to be inserted
after termination on IDC

Krone IDC
o
1.6 /5.6 Jack
-

BLN-3010 : 1.6 / 5.6 Jack to Krone IDC

Krone IDC
o———

BNC

BLN-4010 : BNC to Krone IDC

Ordering Information

Balun-[_|[ || I || model type

3010 : 1.6/5.6 Jack to IDC

4010 : BNC to IDC

5010 : BT43 to IDC

6010 : SMZ to IDC
Example: BLN-3010

www.ctcu.com

oo .

Abalun is a type of electrical transformer that can convert electrical signals that are balanced to signals that are unbalanced and vice versa.

Data rate

Balun

2048Kbps

Unbalanced interface 75 ohm impedance, 1XBNC or 1x 1.6/5.6 Jack

Balanced interface

Dimensions
Weight
Compliance

120 ohm impedance, IDC
1.7cm x 1.6cm x 4.8cm
159

ITU G.703 standard pulse

Krone IDC

o et
BT43

BLN-5010 : BT43 to Krone IDC

Krone IDC

BLN-6010 : SMZ to Krone IDC

sa119S HAd




The CCITT G.703 Balun panel matches multiple sets of dual 75
ohm coax connections to multiple 120 ohm twisted pair connections.
Supporting data stream to three speed rates, 2-8 Mbps for E1/T1
and E2/T2, 2-8-34 Mbps for E1/T1 to E3, 34 to 155 Mbps for E3 and
higher, the patch panel bi-directionally match, not only signal imped-
ance, but also the pulse shapes of the signals according to the
CCITT G.703 standard. The modular construction allows up to 16
separate G.703 Balun Modules in a 19" rack mountable chassis. This
modular provides a cost-effective solution and can be purchased

separately.

Features

e Connects 75 ohm dual coax to 120 ohm twisted pair
e Mounfts in standard 19" Rack

e No AC power or batteries needed

e Link-to data isolation: Mini. 250V

e Bj-directional signal conversion

e Oerating temperature 0 ~ 75

e Typical distance: 180m via Cat.5e cable

G703 Balun Patch Panel
BP20

Specification

2 ~ 8 Mbit/s speed version for E1 (T1), E2 (T2) data streams
Impedance: 75 ohm to 120 ohm/100 ohm

Insertion loss: Max. 0.2dB (2Mbps); Max. 0.3dB (8Mbps)

Return loss: -29dB(2Mpbs); -21dB(8Mpbs)

Cross talk: better than -80dB from 0.1 to 12MHz between any 2
baluns mounted distance up to 15mm

2 ~ 34 Mbit/s speed version for E1 (T1) to E3 (T3) data
streams

Impedance: 75 ohm to 120 ohm/100 ohm

Insertion loss: Max. 0.3dB (8Mbps); Max. 0.9dB from 0.2-70MHz
Return loss: -21B(8Mbs); -15dB from 1 fo 70 MHz

Cross talk: better than -60dB from 1MHz to 70MHz between any 2
baluns mounted distance up to 15mm

34 ~ 155 Mbit/s speed version for E3 (T3) and higher data
streams

Impedance: 75 ohm to 120 ohm/100 ohm

Insertion loss: Max. 0.8dB from 860 KHz to 52 MHZ Max. 1.5dB from
50KHz to 240 MHz

Return loss: Max. 15dB from 1MHz to 240 MHz

Cross talk: -80dB from 1MHz to 240MH

16 port G703 patch panel

Ordering Information

BP20- I:":”:":”:‘ Model type

1-port G703 balun module

CH16 : 16-port G703 patch panel, Female BNC to STP RJ45 on the same side
MO01 : 1-port G.703 Balun module, Female BNC to STP RJ45 on the same side

Example: BP20-CH16

3-59 IFT I
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Surge Protector

o

V35 Surge Protector
SP-V35-01

The SP-V35-01, V.35 Data Line Surge protector, prevents damage to V.35 data ports and data errors due to electrical surges. These surges
originate from a wide variety of sources, including lightning strikes, static charge buildup, electric motors, florescent lights or the normal AC
power protection equipment. Data line transients can be damaging to V.35 hardware. The surge protector intercepts harmful data line transients
and diverts them safely to chassis ground through a braided metal strap.

The SP-V35-S01 plugs directly into an M/34 data port. All standard data, clocking and control signals on the ITU-T V.35 interface are
protected. The SP-V35-S01 uses sophisticated circuits, which allow the unit to operate at the data rates up to 10 Mbps. The SP-V35-S01 can

take repeated surge "hits" without degrading in performance or letting harmful energy through to the data port. O
I
Features Interface V.35 7
e Standard V.35 data Lines on the M/34 cable adapter Maximum Data Rate 10 Mbps Q
e Data Rates up to 10 Mbps Connectors (1) 34-pin M-block male 5
(7))

(2) 34-Pin M-block female
Leads/Signals Protected All V.35 leads/signals

e Plugs Directly into V.35 Port
(One Male, One Female M/34 cable adapter)

e Diverts Harmful Transients to Chassis Ground through Braided
Metal Strap

e Able to fake Repeated Surges without Degrading in
Performance

e Prevents equipment in Case of a Severe Surge

e Surge Handling Capacity of 1,500 Watts

Maximum Less than 40 pF
Capacitance
Response Time Less than 10 ns

Maximum Surge Protection

(Current, 8 x 20 ps at Standard Clamp Voltage) 370 amps

Standard Clamp Voltage 30 volts

Series Resistance None
Temperature - 40°C ~ 85°C
i . Humidity 10 ~ 90% relative, non-condensing
Orderlng Information Demission 120 x 52 x 30mm (D x W x H) plus 50 cm of
SP-V35-01 V.35 Surge protector cable(fully extended) on either side for
a total length 70 cm
Weight 300g
E1l Surge Protector _

SP-SE-B0O1

A surge protector is an appliance designed to protect electrical devices from voltage spikes. A surge protector attempts to regulate the voltage
supplied to an electric device by either blocking or by shorting to ground voltages above a safe threshold. The SP-SE-B01 will ensure the
reliable operation of coaxial based networking equipment running ArcNet, Satellite/CCTV and 75 ohm E1 communication systems.

Features Type SP-SE-BOI
e Protect E1 Access Units using coaxial cable from transient surge Connection BNC
Un 10V
voltages
s . U-max 18V
e Compact in-line installation .
" ) Discharge current 10KA
e Low shunt capacitance to reduce signal loss .
q . Response time < 10ns
e Maximum system up time Insertion loss (40MHz)  0.50B
e State of the art, avalanche diode technology Bircnsiens 38 x 68 x 27mm (D x W x H)

Weight 70g
Compliance IEC 61644-1, draft 98

Ordering Information

SP-SE-BO1 E1 Surge protector

www.ctcu.com
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Surge Protector

4-wire Ethernet surge protector

SP-ETH-01

A surge protector is an appliance designed to protect electrical
devices from voltage spikes. A surge protector attempts to regulate
the voltage supplied to an electric device by either blocking or by
shorting to ground voltages above a safe threshold. The SP-ETH-
01 will ensure the reliable operation of RJ-45 twisted pair based
networking equipment running Ethernet. Single unit and rack

mountable surge protectors are both available.

Features

e Ethernet 10/100Base-TX Data line protection

e Fast energy absorption when over-voltage occurs

e Low series resistance and minimal capacitance values to
preserve the data information

Ordering Information

SP- [:":”:":”:l Model type

ETH-01 : 1port 10/100TX

ETH-08 : 8port 10/100TX

ETH-16 : 16port 10/100TX

ETH-24 : 24port 10/100TX
Example: SP-ETH-01

A surge protector is an appliance designed to protect electrical
devices from voltage spikes. A surge protector attempts to regulate
the voltage supplied to an electric device by either blocking or by
shorting to ground voltages above a safe threshold. The TSP-10
will ensure the reliable operation of POTS based equipment such

as telephones, FAX machines and dialup modems.

Features

e Protect FAX and dialup modems from surges on telephone lines

e Control transient over voltage to a low level to ensure maximum
protection for your equipment

e LED indicator flashes for ring indication and lights during device

off-look operation
e Meet UL 1449

SP-001

un

Uc

Isn (discharge current)
Imax

Ures

tA (Response time)
Protected Cores

Attenuation in dB
Series Capacity
Dimensions

Weight

Certification

SP-008

SP-016

SP-024

5V

6.8V

2.5KA

5KA

<30V

<1ns

SP-ETH-01: 4 pins
SP-ETH-08: 8 pins
SP-ETH-16: 8 pins
SP-ETH-24: In: 8 pins

<0.5dB (100MHz)

40PF

SP-ETH-01: 85 x 55 x 24 mm
SP-ETH-08: 73 x 143 x 44mm
SP-ETH-16: 73 x 480 x 44mm
SP-ETH-24: 73 x 480 x 44mm
SP-ETH-01: 75g

SP-ETH-08: 435g

SP-ETH-16: 1380g
SP-ETH-24: 1400g

IEC 61644-1

Telephone, FAX or Dialup
Modem Surge Protector

TSP-10

Surge current
DC spark over
voltage
Dimensions

Compliance

8 x 20u sec of 500A
160 ~ 240VDC

80 x 30 x 27mm (D x W x H)
Weight 20g
UL 1449 (2nd Edition)

Ordering Information
TSP-10

Telephone, FAX, Dialup modem Surge Protector

Www.ctcu.com






Managed Ethernet Over E1

Ethernet over unframed E1 w/SNMP
EoelA

The EOE1-Ais a Channel Service Unit for unframed ITU-T G.703

G.703 Framing Unframed
E1 that features a built-in Ethernet bridge. The CSU has a built-in E1 Specifications Line code AMI/ HDB3
Network Terminating Unit (NTU) and may connect to either 75 Ohm Bit rate 2.048Mbps (clear channel)

unbalanced, BNC connectors or to 120 Ohm balanced, unframed E1
via twisted pairs and a shielded RJ-45 connector. The EOE1-A
Ethernet Bridge uses HDLC encapsulation to transport Ethernet
packets across the WAN and supports 10/100 auto-negotiation or
manual settings for 10M, 100M, Full or Half Duplex Ethernet. The
Ethernet port also supports a standard auto-MDIX feature that will

Relative receive level 0 to -43dB

Transmit level

Pulse Nominal 2.37V £10% for 750hm

Amplitude Nominal 3.00V £10% for 1200hm
Zero amplitude +0.1V

Jitter performance According to [TU-T G.823

Connector BNC(unbalanced), RJ-48(balanced)
Clock modes

completely eliminate Ethernet cross-over cables or the guessing that
is sometimes involved in choosing a cable when connecting to a HUB

or a PC. The EOE1-Ais very easy to configure by a menu driven S AU e MIE e

Clock mode 0

serial console interface. SNMP and proprietary MIB add the ability to (DCEL)  (recovered) to the sync. DTE
. Clock mode 1 Receive & transmit clock
manage the EOE1-A centrally through third party network ) )
(DCE2) (internal oscillator) to the sync. DTE

management software or via CTC Union's EMS management system. )
9 9 ¥ Test Switches Digital local loopback, Analog local
Diagnostics Digital local and remote loopback,

Analog local loopback, Test pattern

Features Ethernet Connector RJ-45
e Supports 10/100Base-TX Ethernet over Unframed E1 Specifications Data Rate  10/100Mbps; Half Duplex / 20/
e Automatic address learning, aging and deletion after 5 minutes 200Mbps; Full duplex
e Auto padding of undersized packets to meet the minimum filtering & Forwarding|190,000 packets/sec
Ethernet packet size requirement DY Lframe
. . . Frame Buffer 340 frames
e Buffering modes can be selected according to the setting of
. MAC Table 256 MAC address
WAN and LAN line speeds
. o e WAN ol . Protocol Synchronous HDLC
t te at th t t
¢ rorwarding anditering rate & speedwi roughpu Indications LEDs (Power, Signal Loss, Alarm, Link, TD, RD, 100,
Faitiney @ I e Full,Error, Error, Test)
R DR Standard TU-T G.703, G.706 and G.732
e Real-time filtering with 256 MAC address table |EEE 802.3/802.3u
e Supports Console, Telnet, SNMP and Web management Management Console, Telnet, Web, SNMP
Power Input AC: 90-250VAC ; DC: 18-72 VCD

Power Consumption  20W

Dimensions 250 x 195 x 45mm (D x W x H)
Weight 1.5kg
Temperature 0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
) ) Humidity 10~90% non-condensing
Managed Unframed E1 P to P Application Certification CE. ECC. RoHS
MTBF 57,000 hrs (25°C)
NMS
NMS
ERMO1
EoelA
Unframed E 1 Unframed El
10/100Base-TX / 10/100Base-TX
Ethernet —— y- Ethernet
E1 Network
10/100Base-TX i 10/100Base-TX
Ethernet I ¢ Ii/ Ethernet
Unframed E1 Unframed E1

EoelA | Eoe1A

s )

Ordering Information

EoelA- DDDDD Power type

AC
DC
Example: Eoe1A-AC

NMS
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The Eoe1 is a Channel Service Unit for unframed ITU-T G.703
E1 that features a built-in Ethernet bridge. The CSU has a built-in
Network Terminating Unit (NTU) and may connect to either 75
Ohm unbalanced, BNC connectors or to 120 Ohm balanced,
unframed E1 via twisted pairs and a shielded RJ-45 connector.
The Eoe1 Ethernet Bridge uses HDLC encapsulation to transport
Ethernet packets across the WAN and supports 10/100
auto-negotiation or manual settings for 10M, 100M, Full or Half
Duplex Ethernet. The Ethernet port also supports a standard
auto-MDIX feature that will completely eliminate Ethernet
cross-over cables or the guessing that is sometimes involved in

choosing a cable when connecting to a HUB or a PC. The Eoe1 is

very easy to configure by DIP switch setting

Features

e Supports 10/100Base-TX Ethernet over Unframed E1

e Automatic address learning, aging and deletion after 5 minutes

e Auto padding of undersized packets to meet the minimum
Ethernet packet size requirement

e Buffering modes can be selected according to the setting of
WAN and LAN line speeds

e Forwarding and filtering rate at WAN speed with throughput
latency of 1 frame

e Auto MDI/ MDIX

e Real-time filtering with 256 MAC address table

Unframed E1 P to P Application

ERMO1
Unframed E 1
10/100Base-TX
Ethernet ————— “
10/100Base- Txli/
E thernet Unframed E 1

Eoe1

Ethernet Bridge

Ethernet over unframed E1

Eoel

G.703
E1 Specifications

Ethernet
Specifications

E1 Network

Framing Unframed

Line code AMI/ HDB3

2.048Mbps (clear channel)
Relative receive level 0 to -43dB

Bit rate

Transmit level

Pulse Nominal 2.37V £10% for 750hm

Amplitude Nominal 3.00V £10% for 1200hm
Zero amplitude +0.1V

Jitter performance According to [TU-T G.823

Connector BNC(unbalanced), RJ-48(balanced)

Clock modes

Clock mode 0 Receive & transmit clock

(DCE1) (recovered) to the sync. DTE
Clock mode 1 Receive & transmit clock
(DCE2) (internal oscillator) to the sync. DTE

Control signals CTS constantly ON
DSR constantly ON, except during
test loops DCD constantly ON or
follows RTS, except during signal loss
Test Switches Digital local loopback, Analog local
Diagnostics Digital local and remote loopback,
Analog local loopback, Test pattern
Connector RJ-45
10/100Mbps; Half Duplex / 20/
200Mbps; Full duplex
Filtering & Forwarding 90,000 packets/sec

Data Rate

Delay 1 frame
Frame Buffer 340 frames

MAC Table 256 MAC address

Protocol Synchronous HDLC
Indications LEDs (Power, Signal Loss, Alarm, Link, TD, RD, 100,
Full,Error, Error, Test)
Standard ITU-T G.703, G.706 and G.732
|IEEE 802.3/802.3u
Management Console, Telnet, Web, SNMP
Power Input AC: 90-250VAC ; DC: 18-72 VCD
Power Consumption  20W
Dimensions 250 x 195 x 45mm (D x W x H)
Weight 1.5kg
Temperature 0 ~ 50°C (Operating), -10 ~ 70°C (Storage)
Humidity 10~90% non-condensing
Certification CE, FCC, RoHS
MTBF 57,000 hrs (25°C)
Unframed E1 Eoel
Iié 10/100Base-TX
Ethernet
10/100Base-TX
Unframed E 1 Ii4 S

Eoel

Ordering Information

Eoel- I:”:":“:":‘ Power type

AC
DC

Example: Eoe1-AC

%
P
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LAN Extender

The EOC-10 is point-to-point and point-to-multipoint EoCNA
(Ethernet over Coax Network Alliance) solution that efficiently
extends 10/100 Ethernet circuits up to 900 meters (2,952feet) at
full Fast Ethernet speed using existing coaxial cable. The EOC-10
will allow Ethernet connectivity in existing facilities or homes
without pulling extra cable. This is perfect solution for Ethernet on
the factory floor where systems have been upgraded from slower
serial communication to Ethernet networking. Installation is easy
with absolutely no settings required. The EOC-10 is used in
Coaxial cable systems to extend Ethernet connectivity over
existing CCD/CATV grade Coaxial cable. The EOC-10 works by
sharing the same cable with CATV signals, without interference to
the existing CATV signals.

Features

e Extends LAN connectivity using existing coaxial cable

e Transmits CATV and Ethernet over the same coaxial cable

e 112Mbps (PHY speed) @ 900 meters (2,952feet)

e 32Mbps (PHY speed) @ 1.2Km (4,000feet)

e Supports point to point and point to multi-point up to 32 nodes
over tap/splitter

e Asymmetrical using EOCNA standard

e Operates transparently to high layer protocols such as TCP/IP

e Auto MDI / MDIX

e Auto negotiation

e Plug and Play, no configuration required

e Status LEDs for simple monitoring

Unmanaged Ethernet extender
over coaxial cable modem

EOC-10

Interface

Indications

Standard

Power Input

Power Consumption
Dimensions

Weight
Temperature
Humidity
Certification

MTBF

Fast Ethernet Interface 10/100 Mbps, RJ45
Coax Interface Two F-Type Female Coax
Connectors, One for EOCNA,
the other for TV
Protocol Transparent to higher layer protocols
Transmission Power 8 +1 dBm, 12~28 MHz
and Spectrum
Physical layer transmission speed and distance
Up to 112Mbps@900 meters
Up to 32Mbps @ 1.2Km (-176dBm/Hz Noise Floor)
LEDs (PWR, LAN Link/Act, Coax Link/Act,
Coax Sync)
ITU G.9954, |[EEE802.3, IEEE802.3u, [EEE802.3x
DC 5V (via AC switching adapter)
6W
83 x 138 x28mm (D x W x H)
3309
0 ~ 50°C (Operating), -10~70°C (Storage)
10~90% non-condensing
CE, FCC, RoHS

57,000 hrs (25°C)

Ethernet / CATV over coax application

Ta Ta Ta
LAN ’ Coax P p Tap p
CATV— _ - -
EOC10
FOC10 EOC-10 EOC-10 EOC-10
= ¢ eoc10 || EOC10 = 4 /|| ||
= ’— [~ ’ Coax
Coax EOC-10 up to
LAN CATV Coax Coax LAN CATV 32 subscribers

LAN CATV LAN CATV

Ordering Information

EOC-10



The EOC-20/21 is a point-to-multipoint EOCNA (Ethernet over
Coax Network Alliance) solution that efficiently extends 10/100
Ethernet circuits up to 900 meters (2,952feet) at full Fast Ethernet
speed using existing coaxial cable. The EOC-20 is a master unit
which acts as a bridge and distributes bandwidth to up to 32
EOC-21 subscriber units in a fashion similar to time division
multiplexing. The EOC-21 is actually where all the packet process-
ing takes place. At the heart of this device is a 6 port L2/3/4 switch-
ing gateway controller. By placing all the management in the cpe
units, Multi-Service Operators can guarantee that no single client
will be able to hog all of the EOCNA bandwidth and effect other
customer's service. This allows deployment of triple-play applica-
tions where quality of service must be maintained. The EOC-20/21
works by sharing the same cable with CATV signals, without
interference to the existing CATV signals.

Features

e Extends LAN connectivity using existing coaxial cable

e Transmits CATV and Ethernet over the same coaxial cable

e Supports VLAN tag and port, QOS, bandwidth control,
auto-provisioning via TFTP

e Supports Web, Telnet and SNMP management

e Two (2) Ethernet ports, one for STB (Set Top Box), one for LAN

e 112Mbps @ 900 meters (2,952feet) reach

e 32Mbps @ 1.2Km (4,000feet)

e Supports point to point and point to multi-point with up to 32
nodes over tap/splitter

e Asymmetrical using EOCNA standard

e Operates transparently to high layer protocols such as TCP/IP

e Auto MDI / MDIX

e Auto negotiation

e Status LEDs for simple monitoring

LAN Extender

Managed Ethernet extender
over coaxial cable (CO/CPE modem)

EOC-20, EOC-21

Interface

Quality of Service

Management

Indications

Standard

Power Input

Power Consumption
Dimensions

Weight
Temperature

Fast Ethernet Interface 10/100 Mbps, RJ45
Coax Interface Two F-Type Female Coax Connectors
One for EOCNA - the other for TV
Protocol Transparent to higher layer protocols
Transmission Power 8 +1 dBm, 12~28 MHz
and Spectrum
Physical layer transmission speed and distance
160Mbps maximum speed
Up to 112Mbps @ 900 meters
Up to 32Mbps @ 1.2Km (-176dBm/Hz Noise Floor)
Priority Based on IEEE802.1p and TCP/UDP port
Priority Based on 802.1Q Tag
Guaranteed QoS based on Layer Il Parameterized QoS
Diagnostic EOCNA function
Secured/Isolated Communication between devices
Provision/Denial of Service
CPE profile download provision & SNMP
read/write & Web Manager setting
DHCP snooping
DHCP Option 82 support
DHCP session manager
NetBIOS filtering
ARP support

%
P
()
~+
2
o
=
Z.
>
Q

Port Rate limit function for HCNA port or Port Based
EOC20: PWR, LAN Link/Act, STB Link/Act,
Coax Link/Act, Coax Sync
EOC21: PWR, Alarm, Sys, LAN Link/Act,
STB Link/Act, Coax Link/Act, Coax Sync
ITU G.9954, IEEE802.3, IEEE802.3u, IEEE802.3X,
IEEE802.1Q, IEEE802.1p, IGMPV1/v2
5VDC (via AC switching adapter)
6W
83 x 138 x28mm (D x W x H)
3309
0~50°C (Operating), -10~70°C (Storage)

. . Humidi 10~90% - d i
Ethernet / CATV over Coax application umieiy. s omeondenng
Certification CE, FCC, RoHS
MTBF 35,000 hrs (25°C)
NMS
Tap
LAN ’ Coax iy
CATV —
EOC20
EOC-21 EOC-21
/' Eoc21 || EOC-21 /
Coax Coax EOC-21 up to
32 subscribers
LAN CATV Coax Coax LAN CATV . -
Ordering Information
LAN CATV LAN CATV EOC-20
EOC-21
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Ethernet Bridge

The ET100 Network Bridge is a high performance remote,
self-learning, Ethernet bridge. Its compact size and low cost
makes it ideal for cost-sensitive bridging applications, or as a LAN
extender or segmenter over bit stream type infrastructures. The
built-in n x 64(56)Kbps timing clock generator makes it easy to
connect to other n x 64(56)Kbps related data equipment. Several
options of data interfaces, including V.35, RS-530, RS-449, X.21
and RS-232, make this unit's connection between 10Base-T or
100Base-TX LAN and various data port interfaces convenient.

Features

e High performance bridge for 10Base-T or 100Base-TX Ethernet
extension

e Auto MDI/MDIX

e Selectable data port : V.35, X.21, RS530, RS449, RS232

e Transparent half / Full duplex support on WAN, LAN interface

e Nx64, Nx56 timing clock generator for Sync WAN link

e LEDs indication for LAN, WAN status

Ethernet to Data P2P Application

g—
ET100/NV35

Ethernet —

CsSu/Dbsu

,iﬁ E1 Network
> -

Ethernet to WAN
(V.35, RS530, RS449, X.21) bridge

ET100

Interface

Indications
Standard

Power Input

Power Consumption
Dimensions

Weight
Temperature
Humidity
Certification

MTBF

WAN Interface

Interface : Selectable RS232(Sync), V.35,
RS530/449, X.21

Protocol : Synchronous HDLC (ISO 13239)

Connector : DB25M

Type : DTE port

Data rate: = RS232 up to 128Kbps
= V35, X21, RS530, RS449 up to 2Mbps
= Nx64(56)Kbps up to 2048Kbps

Clock source : Tx/Rx internal or external

LAN Interface

= Compliant with IEEE 802.3, 802.3u

= Connector: RJ45

= Speeds: 10/100Base-TX, Full/Half duplex

= Frames: Support 64 ~ 1522 byte packet lengths

Bridge Specifications

= Protocol: Synchronous HDLC (ISO 13239)

= Address learning, aging and deletion after 5 minutes

= 256 addresses MAC table

= 340 packet buffer

LEDs (PWR, WAN Rx/Tx, LAN Tx/Rx/Link/Err/Speed)

|IEEE802.3, 802.3u

9vDC

<5W

135 x 79 x 25mm (D x W x H)

150g

0~50°C (Operating), -10~70°C (Storage)

10~90% non-condensing

CE, FCC, RoHS

35,000 hrs (25°C)

ET100/NV35

|— E thernet

—

—

CSu/Dbsu

Ordering Information
ET100



The ET100/NRZ Network Bridge is a high performance,
remote, self-learning Ethernet bridge. Its solid design makes it
ideal for cost-sensitive bridging applications, or as a LAN

extender or segmenter over NRZ bit stream type infrastructures.

Multiple clocking options including a built-in n x 64(56)Kbps
timing clock generator makes it easy to connect to other n x
64Kbps NRZ data equipment.

Features

e 10BASE-T/100BASE-TX, Auto, Full Duplex or Half Duplex

e HP Auto-MDI/MDIX detects and corrects crossed cable

e |EEE 802.3x flow control enable/disable

e Real-time filtering with 256 MAC address table

e Automatic address learning, aging and deletion after 5 minutes

e Up to 340 packet-buffering capacity

e Forwarding and filtering rate at wire speed with throughput
latency of 1 frame.

e Auto padding of undersized packets to meet the minimum
Ethernet packet size requirement

e Buffering modes can be selected according to the setting of
WAN and LAN line speeds

e Built-in Nnx64K / nx56K timing clock generator for WAN link

Ethernet Bridge

Stand-alone Ethernet to NRZ bridge

ET100/NRZ

Ports

Indications
Standard

Power Input

Power Consumption
Dimensions

Weight
Temperature
Humidity
Certification

MTBF

WAN Interface

Type: Fixed type NRZ

Protocol: Synchronous HDLC (ISO 13239)
Connector: 4x BNC

Data rate: Nx64Kbps, up to 2048Kbps

Clock source: Tx/Rx internal or recovery from NRZ

LAN Interface

= Compliant with |EEE 802.3, 802.3u

= Connector: RJ45

= Data rate: Nx64Kbps

= Speeds: 10/100Base-TX, Full/Half duplex

= Frames: Support 64 ~ 1536 byte packet lengths
PWR, TD/RD, Link, LAN Rx/Tx, 100M, Full, Err, Test
|IEEE802.3, 802.3u, ISO 13239

AC: 100 ~240V, DC 18 ~ 72V

<15W

235 x 195 x 45mm (D x W x H)

9509

0 ~ 50°C (Operating), -10~70°C (Storage)

10 ~ 90% non-condensing

CE, FCC, RoHS

57,000 hrs (25°C)

Ethernet to NRZ P to P Application

«

E thernet

10/100Base-TX /i¢
- |

NRZ
ET100/NRZ

Transmission
Network

Ii 10/100Base-TX
S — E thernet
NRZ ll

ET100/NRZ

Ordering Information

ET100NRZ [ |1 1] power type

AC
DC

Example: ET100NRZ-AC

%
P
()
~+
2
o
=
Z.
>
(@]
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G.703 Co-directional

Stand-alone Ethernet to
G.703 Co-direcctional 64K bridge /
ET100/G64 )
The ET100/G64 Network Bridge is a high performance remote, Interface WAN Interface

self-learning, Ethernet bridge. Its compact size and low cost Type: Co-directional 64Kbps

makes it ideal for cost-sensitive bridging applications, or as a LAN lin® ceck: Cocliraitenz]

extender or segmenter over legacy 64Kbps co-directional bit Line: 4 wires 19 to 26 AWG

stream type infrastructures. Multiple clock source settings Range: up to 800 meters over 24 AWG
including a built-in 64Kbps timing clock generator makes it easy

to connect to other 64Kbps G.703 co-directional data equipment,
making this unit's connection between 10Base-T or 100Base-TX

LANs convenient.

Impedance: 120 ohms

Pulse Amplitude: Nominal 1.0V+10%

Zero Amplitude: Nominal 0V+0.1V

Clock Frequency: +100ppm

Connector: RJ45

Frame format: Unframed

LAN Interface

= Compliant with IEEE 802.3, 802.3u

= Connector: RJ45

< Data rate: 64Kbps

= Speeds: 10/100Base-TX, Full/Half duplex
= Frames: Support 64 ~ 1536 byte packet lengths

Features

e 10/100Base-TX, Full Duplex or Half Duplex

e Auto MDI/MDIX

e |EEE 802.3x flow control

e Real-time filtering with 256 MAC address tabl

e Auto address learning, aging and detection after 5 mins Bridge Specifications

= Protocol: Synchronous HDLC (ISO 13239)

= Address learning, aging and deletion after 5 minutes
= 256 addresses MAC table

< 340 packet buffer

e up to 340 packet-buffering capacity
e Built-in nx64K / nx56K timing clock generator for WAN link

Indications PWR, TD/RD, Link, LAN Rx/Tx, 100M, Full, Err, Test

Standard IEEEB02.3, 802.3u, ITU-T G.703, G.823

Power Input AC: 100 ~240V, DC 18~72V

Power Consumption <5W

Dimensions 235 x 195 x 45mm (D x W x H)

Weight 9509

. . Temperature 0 ~ 50°C (Operating), -10 ~ 70°C (Storage)

Ethernet to G.703 64Kbps P2P Application Humidity R

Certification CE, FCC, RoHS

MTBF 57,000 hrs (25°C)

G.703/64Kbps

10/100Base-TX /i¢ A A ———— /i% 10/100Base-TX

E thernet E thernet
Network -’

‘G.703/64Kbps
ET100/G64 ET100/G64

Ordering Information

ET100/G64 [ || | |1 I rowertype

AC
DC

Example: ET100/G64-AC
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OTDR

Single Mode Optical Time
Domain Reflectometer

OTDR-30A

The OTDR-30A is an OTDR (Optical Time Domain
Reflectometer) based optical fault locator and analysis tool for
optical fiber networks. The OTDR features a light, compact,
hand-held design with an intelligent user interface that is easy
and quick to use. The color LCD display with bright backlight
make testing work more comfortable and convenient, whether
during daylight or in low light conditions. As a fault locating and
analyzing tool, the OTDR-30A is much more economical than
traditional OTDRs. In addition to its 300 plus internal curve
storage, the OTDR-30A can save and transfer the measurement
curves data to a PC via serial or USB port for further analysis or
printing with Window(r) based "Trace Manager" software. When
set in auto measurement mode, the user can activate the
measurement operations easily by the push of only one button.
The OTDR-30A is ideal for optical fiber installation, maintenance,
field construction, and other on-site fault-location analysis.

Features

e Auto off function conserves battery energy

e Backlight supports testing work at low light conditions

e Built-in NiMH rechargeable battery supports 5 hours continuous
operation

e Dual wavelength capability (1310 & 1550 nm)

e Dust, damp and shock resistant design for field application

e FEasy to use, no tedious learning process

e Fast test & color LCD displays all measurement information

e |arge memory capacity (300 test curves)

e | CD indicators for battery charge and LD lasing status

e |ow battery Indicator

e Lightweight, portable and economical

e RS-232/USB data upload ports

e Trace Manager PC software for previously stored data analysis
and reporting

An OTDR component setup

Pulse input

OTDR laser diode 1

Photo

Pulse generator detector

System control analysis and 1/0

Dynamic Range
Wavelength

Fiber Type

Optical Connection
Emitter Type
Connector Type
Selectable Range
Selectable pulse width
Measurement Time
Attenuation Deadzone
Event Deadzone
Sampling Range
Distance Measure
Accuracy
Attenuation Detect
Accuracy
Reflection Detect
Accuracy

Data Storage

Data Interface
Power Input

Environmental

Dimensions
Weight

24dB
1310/ 1550 £20nm
Single Mode

Single Port

LD

FC/PC, SC/PC or ST/PC
1.3,2.5, 5,10, 20, 40, 80 120km
30ns, 100ns, 275ns, 1us, 2.5us
15s, 30s, Tmin, 2min, 3min
25m

10m

Tm~10m

+(1m + 5x10-5 x Distance + sampling space)

+0.05dB/ dB

+4dB

300 test fraces

RS-232 and USB port

1600mA/ h AC adapter

(internal NiMH rechargeable battery)

Temperature  -10 ~ 50°C (Operating)
-20 ~ 65°C (Storage)
Humidity 0~ 95% non condensing

196 x 100 x 60mm (W x D x H)
870g

Ordering Information

OTDR-[_ | T 11" Model type

30A
Example: OTDR-30A



The HCT-SDH/155 transmission analyzer is a handheld, graphic

color LCD touch screen, SDH/PDH measuring instrument ot
designed use in analysis and maintenance of STM-1(155Mbps)
and E1(2.048 Mbps) lines. The HCT-SDH/155 has both optical
and electrical por evaluation and analysis of SDH and PDH
networks with results displayed according to ITU-T G.821, G.826,
G.828, G.829, M.2100 or Its easy operation, light weight, long
working time and low price make an ideal solution for field work.
Features
e Displays according to ITU-T G.821/826/828/82%9 and M.2100/2101
e Tandem Connection Monitoring (TCM) and APid tests
e Supports pointer adjustment test
e Automatic Protection Switching (APS)
e Round frip delay measurement (STM-1 and E1)
e Scan VC4, VC3, VCI12 fributary signals
e Firmware update through USB
e Operates by key-press or touch screen
B Maintenance Telecom
® Maintenance CATV Standard
m Test Lab of Fiber Optic Power Input
m Other Fiber Optical Measurement Dlimsisens
Weight
Temperature
Humidity
MTBF

™ ‘

2Mbitls ————— ’STM-1 / HCT-SDH155

HCT-SDH155 = o

ATM
Switch A
ADM

2Mbit/s — -
34Mbit/s ’
E—

|
LAN

DXC
—~—

2Mbit/s
34Mbit/s ‘
140Mbit/s

STM-1 HCT-SDH155
STM-4

SDH/ PDH Network Analyzer

STM-1, STM-4
STM1/4/16/64 AT 140Mbits

STM-1 and G.703 E1 Analyzer / BERT
HCT-SDH155

Electric port : BNC, unbalanced

Optic port : SFP-LC (1310nm, 1550nm)

Frequency offset: 99 ppm, Tppm per step

Clock sources : Internal, External and Recovery
PRBS : 2n-1 (n=9, 11, 15, 20, 23), all"1" or all "0"
Customer can edit insertion and analyzing overhead
SOH : JO, B1, B2, El, E2, F1, D1, D2, D3, D4, D5,

Dé, D7, D8, D9, D10, D11, D12, S1, M1

POH : J1, B3, C2, G1, F2, H4, F3, K3, N1, V5, J2, N2, K4
Pointer sequence adjustment according to ITU-T G.783
Monitor alarm and performance according to
ITU-T G.783, G.958

SDH : LOS, AlS, OOF, EFAS, LOF, RS/HP/LP

TIM, MS/ AU/TU AIS, MS/HP/LP RDI,AU/TU

LOP, HP/LP UNQ, TU LOM, HP/LP PLM,

RFI MS-/HP-/LP-FERF

PDH : LOF, RAI, CRCL, MAIS, CASL, MRAI

TCM : UNQ, LTC, RDI, ODI, TIM, AlS

From D1 ~ D3, D4 ~ D12, E1, E2, F1 transparent
channel, insert/pick-up PRBS

ITU-T mappings for SDH,

including the concatenated ones

SDH Test Mode :

SDH Path, SDH Demux, SDH Mux, SDH Monitor,
SDH Through

PDH Test Mode

PDH Path, PDH Monitor, PDH Through

ITU-T G.703, G.957, G.783, G.958

C12V with AC switching adapter

100 x 196 x 60mm (W x D x H)

870g

0°C ~ 50°C (Operating), 0°C ~ 70°C (Storage)
10 ~ 90% non-condensing

30,000 hrs (25°C)

ssuas sa1sal (]

Ordering Information

HCT- [ [ 111 T vodet type

SDH155
Example: HCT-SDH155
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Optical Power Meter

Optical Power Meter

OPM-300A/B

The OPM-300 is a handheld optical power meter (OPM) device

Ports Wavelength: 800~1650nm
used to measure the absolute or relative power of an optical Calibrated Wavelength:
signal. The OPM-300 consists of a calibrated sensor and display. 800, 980, 1300, 1310, 1550nm
The sensor consists of a photodiode that operates in the desired Measure Range:
range of wavelengths. On the unit, measured optical power is OPM-300A  -70~ +3dBm
shown and appropriate wave length is displayed. This ingenious OPM-300B  -50 ~ +26dBm
device has a wide range of power measurements with high Data Interface: RS-232
precision. Detector Type: INGaAs

Range of Use: Single/ Multiple mode fiber
Features Accuracy: 0.25dB (5%) @25°C & -10dBm
e User self recalibration function Resolution: 0.01dB
e Large LCD display and optional backlight Connector: FC/ PC (Interchangeable SC, ST)
e Displays optical power in mw, dB and dBm Power Input 1.5V AA Battery
e Absolute and relative power measurement Dimensions 74x 152 x 26mm (W x D x H)
e Quick response, without warm-up time Weight 200g
e Moisture, dust and water resistant design Temperature 0°C ~ 50°C (Operating), -10°C ~ 70°C (Storage)
e Low battery consumption (more than 240 hours continuous Humidity 10 ~ 90% non-condensing
operation on three alkaline batteries) Certification CE, FCC

e Optional 10 minutes auto shutoff function MTBF 30,000 hrs (25°C)

Ordering Information

OPM- |:||:]|:||:||:| Model type

300A

300B
Example: OPM-300A

Optical Light Source
OLS-100

The OLS-100 is an Optical Light Source that can be used in Model OLS-100
conjunction with our OPM-300 Optical Power Meter to test More wavelengths
installed fiber cabling for attenuation loss over medium to long Wavelengths(nm) 450 1310/1550 | 850/1300 fhcéﬂr:gx?nfﬂ%ng'm
distances. The OLS-100 can provide 1 to 4 wavelength outputs be four wav
according to the specific requirements including 650nm visible Emitter Type FP-LD
red source, 1310/1550nm wavele.ngth fo.r single mode f|t.)er and Output Power(dBm) 0 7 0 | Other emitted can
850/1300nm wavelength for multimode fiber. Together with any be opfional
optical power meter, it acts as a perfect solution for confirming or Spectral Width(nm) <10
troubleshooting an optical fiber network. Output Stability +0.05dB/15mins; + 0.1dB/ 8hours
Modulation Frequencies | CW,2Hz CW,270Hz,1KHz,2KHz
: FC universal
Features Optical Connector adaptor FC/PC
e Compact size Power Supply Alkaline Battery(3 AA 1.5V batteries)
e Highly stable output power Operating Temperature -10(°C) ~ +60(°C)
e More than 45 hours working battery life Storage Temperature -25(°C) ~ +70(°C)
0 leige e elkaley Dimension 152 X 74 X 26mm (W x D x H)
e Easy operation Weight 1809

Ordering Information

OLS- [ [ 111 I modet type

100
Example: OLS-100
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Comparison Chart

Network Tester Series Comparison Chart
Features M odel HCT-6000A HCT-6000 HCT-7000 BTM -10
Function Z— -
Photo it
Description & %
8 lines, 32 characters per line A A A A
LCD Display 30 lines x 40 characters per line A
TFT Color Screen A
Type Fixed Fixed Modular Fixed Fixed Fixed
Datacom (RS232, V35, X21, RS449/530 A A A . A A
Interface El A A A A
T1 A A
G.703 64K Codirectional . .
E1 BNC A A A A
E1/T1 (RJ45/DB15) DB15 DB15 DB15 DB15 DB15 RJ45
Datacom (RS232, V35, X21, R$449/530 A A A A A A
Connectors External Clock Port A A A
USB Port (data upload to PC) A
RS232 (remote control ) A A A A A
Printing Port (DB15) A A A A A A
Power DC Jack DCI12V DCI12V DCI19V DCI12V DCI12V DC9V
Re-chargeable Battery A A A A A A
Async, Sync (BSC), SDLC
HDLC, X25, Frame Relay N N N
Basic (Q.922 only), DDCMP
(Async)
DDCMP (Sync) A A A
Async, SDLC, HDLC, X25,
Pro’roc‘ols PPP/SLIP ;r;lpm:s Rhecloys(l_lQP-‘?22 only), . . .
Analysis A PPPESch),)
HDLC+IP , X.25+IP —
Frame Relay Q.922 . . . 9
(T1.618)/Q.933(T1.617) (TD"
SNA . . =
Speeds 128K 128K 2M (q/))
CCS Andlysis SH7 - - =,
Common Channel Signaling SDN-D . . )
V5.1 /V5.2 . . w
128K Basic Analysis A A A
2M Basic Analysis A A A A
Datacom
2M G.821 Analysis A A A A
BERT 2M lG.826 Ar?olysis .
Analysis Basic Analysis : A A A
E1/TI G.821/G.826 Analysis A A A A
M.2100 Analysis . A A
Histogram A A A
MUX
Remote control A A
Control Type Auto Configuration A A A
Up/Download to PC A A A
Data management Fiber manager A A A A A A
Number of Test Ports 1 1 2 1 1 1
Printer port A A A A A A
On-line monitor to PC A A
Self Test and Diagnostic A A A A A A
Async Terminal / Async Scan A A A
Round Trip Delay Measurement A A A
SLIP Measurement A A
Datacom Clock Measurement A A
Signal Result Frequency Measurement A A A A
Signal Result Level Measurement A
Features
External Drop and Insert (DSU/CSU) A A
Alarm / Looping Setting and monitor A A A A
Signaling/Timeslot setting and display A A A A
User program patterns setting A A A A
SA Bit Setting and Display A A A A
Internal Timer & Counters A A A
Time Stamp A
VF Analysis .
Pulse Shape .
A Denotes available
. Denotes optional
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BERT and Protocol Analyzer

Dual Port E1/T1/Datacom
Protocol Analyzer and BER Tester

HCT-7000

The HCT-7000, our flagship tester, is a portable, battery
powered E1 and data communication tester, designed for a wide
range of protocol analysis and BERT (Bit Error Rate Test) at full
E1 speeds (2.048Mbps) and is fully suitable for equipment
installations, on-line or off-line diagnostics, debugging, and
interface development. The HCT-7000 features a backlit Liquid
Crystal Display (LCD), push-button switch keyboard, interface
lead indicator LEDs, user replaceable data port interface modules
and internal rechargeable Li-lon battery. The unit includes the
Basic Interfaces, basic operational firmware, comprehensive
User Guide, universal AC power adapter (100~240 VAC) and a
sturdy hard shell carry case.

Features
e EI1, Datacom, Protocol Analyzer and BERT
e Protocols: Frame Relay, SS#7, X.25, PPP (Sync.), V5.1. V5.2, ISDN-D,
Sync (BSC), HDLC, SDLC, Async
e Dual pluggable interface ports with available modules:
Datacom Module: RS-232C/D (V.24), RS-449 (V.36), RS-530,
X.21, V.35
E1 Module: G.703 E1 (2048K)
e Supports Centronics printer & control serial port.
e LCD Display: 320x240 graphic (30 lines x 40 characters), with backlight
e Auto Configuration
e Menu driven setup
e ASYNC terminal Emulation
e File Management
e Self Tests and Diagnostics
e Display Modes: Full /Half Duplex Data, Frame / Packet and
Lead Status
e Error Check: None, Parity, LRC, CRC-16, CRC-CCITT.
e Capture Buffer: SDRAM
e Line Monitor: DTE; DCE; DTE & DCE
e Emulation: DTE; DCE; MONITOR only
e Counters & Timers: 5 each internal counters and timers.
e MUX/DEMUX BERT (E1 & Datacom BERT)

Product Overview (Misc.)

Contrast

Control
I/F Modules
= Microphone
Power Sw. ——_, (B IESEuEiEap " LED Indicators
DCJack ———*
Speaker —

4

I/F Module

Ports Data Rate: Async (50 ~ 256Kbps),
Sync(150 ~ 2048Kbps)
Data Code: ASCII, EBCDIC, HEX, IPARS,
Transcode, EBCD
Data Length: ASYNC Mode: 5,6,7, or 8 bits
SYNC Mode: 8 bits
Parity Bit: ASYNC Mode:None, Odd, Even,
Mark, Space.
Stop Bits: ASYNC Mode: 1, 2
E1 I/F Module: Signal Present, HDB3, Signal Loss,
FAS Loss, AlS, RAI, MRAI,
MFAS Loss, CAS Loss, Pattern Loss,
Excess Zero, Error.
Indications System: External power, I/F 1 Error, I/F 2 Error, Paused.
Datacom I/F Module:TD, RD, RTS, CTS, DSR, DTR,
DCD, RI, XTC, TC, RC, RL, LL, TM.
Power Input AC100~240V adapter to DC 19V/2.9A
Dimensions 275 x 220 x 65mm (W x D x H)
Weight 2.5 Kg
Temperature 0°C ~ 50°C (Operating), -10°C ~ 70°C (Storage)
Humidity 10~90% non-condensing
Certification CE, FCC
MTBF 35,000 hrs (25°C)

Product Overview (Connectors)

Interface 1 slot

¥ _ Interface 2 slot
o

——__ DB15 printer port
(Centronics like)

H
DB9 Remote Ctrl

Lithium lon Battery .
port (DCE)

PC Card slot

Ordering Information

HCT- [T 1 | Modei type

7000 : Master unit with LCD display and AC power adapter
Example: HCT-7000

Hardware Options
B Datacom Interface Module Two HD26 ports module with adapter cable
for RS-232,V.35, RS-530, RS-449, X.21.

m E1 Interface Module Two BNC ports module with adapter cable

Software Options
B Frame Relay (A) Protocol Frame Relay Analysis Software package

Analysis software package

B SS#7 FIW E1 CCS SS#7 Protocol Analysis Firmware Pack.

B |SDN -D F/W E1 CCS ISDN D-channel Protocol Analysis Firmware Pack.
m V5F/W E1 CCS V5.1/V5.2 Protocol Analysis Firmware Pack



Specifications for G.703 E1 BERT

e BERT Patterns

63, 127, 29" (511), 2 (2047), 2°** ITU standard,

2% non- standard (inverted), 2?° ITU standard,

2% non-standard (inverted), QRSS, 2% ITU standard,

221 non-standard (inverted), ALL ONEs (Mark), ALL ZEROs (Space)

ALT (0101..),3in 24, 1in 16, 1in 8, 1 in 4, User Programmable
e BERT Display Format

ITU G.821

ITU G.826
e BERT Transmit Error Rate

Force Single Error: Logic (Bit), Frame, CRC, and BPV(Bipolar Violation)

Force 10-3 to 10-7 Error Rate: Logic (Bit), Frame, CRC, and BPV
e Performance Analysis:

Logic, Frame, CRC, BPV, E-bit Errors

Receive Counter

Error Seconds

Error Free Seconds

Error Rate

G.821 Available Seconds

G.821 Degraded Minutes

G.821 Severely Error Seconds

G.821 errored Seconds

G.821 Unavailable Seconds

G.826 Blocks

G.826 Available Seconds

G.826 errored block (EB)

G.826 Background block error (BBE)

G.826 errored second (ES)

G.826 Severely error second (SES)

G.826 errored second ratio (ESR)

G.826 Severely error second ratio (SESR)

G.826 Background block error ratio (BBER)

LOF (Loss of Frame) Events

COFA (Change of Frame Alignment) Events

Severely Error Frame Count.

m E1 Terminal Mode
El R Impedance: 750hms

T | ||| mpdance: 75 obms " psuicsu

Single E1

m  MUX feature - E1 BERT & Datacom BERT

4-DataPort
E1 TOM MUX

- .- .“..

R 75 Ohens)

IfF 1 Datacom
IF 2 E1

HCT-7000

BERT and Protocol Analyzer

Specifications for Datacom BERT

DTE or DCE Synchronous BERT

¢ Interface

RS-232, V.35, X.21, RS-449, RS-530

Data rates for 56Kbps Multiples; Nx56Kbps (n=1~32)
56k, 112k, 168k, 224k, 280k, 336k, 392k, 448k, 504k,

560k, 616k, 672k, 728k, 784k, 840k, 896k, 952k, 1008k,
1064k, 1120k, 1176k, 1232k,1288k, 1344k, 1400k, 1456k,
1512k, 1568k,1624k, 1680k, 1736k, and 1792k bps

Data rates for 64Kbps Multiples; Nx64Kbps (n=1~32)
64k, 128k, 192k, 256k, 320k, 384k, 448k, 512k, 576k, 640k,

704k, 768k, 832k, 896k, 960k, 1024k, 1088k, 1152k, 1216k, 1280k,
1344k,1408k, 1472k, 1536k, 1544k, 1600k, 1664k, 1728k, 1792k,
1856k, 1920k, 1984k, and 2048k bps.

e BERT Patterns:
63, 127, 297 (511), 2** (2047), 2*° ITU standard,
2%° non- standard (inverted), 2°%° ITU standard,
2-2 non-standard (inverted), QRSS, 223 -1 ITU standard,
2% non-standard (inverted), ALL ONEs (Mark), ALL ZEROs (Space),
ALT (0101..),3in 24, 1in 16, 1in 8, 1 in 4, User Programmable

Tx Clock Source:
The Tx Clock may be set to internal or external.

The polarity may also be inverted.

Rx Clock Source:

The Rx Clock is set to external. The polarity of
the external clock may also be inverted
BERT Transmit Error Rate:

single, 10e-3, 10e-4, 10e-5, 10e-6, or 10e-7

Flow Control:

DCE permitted to transmit on RTS signal or not,

DTE permitted to transmit on CTS signal or not.

m E1 Bridge Mode

_T)r 3 Rx 75Chms.
E1
4
E1 Device
R
. E1 Bridge
Single E1 Made
HCT-7000

m E1 Dual Port - Drop and Insert BERT Test

Dual E1 Rx Impedance:
75 Ohms

HCT-T000

o'
(%)
(g
1)
=
(%]
(1)
=
(0
(%}
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BERT and Protocol Analyzer

128Kbps Protocol Analyzer
with 2M BERT

HCT-6000

The HCT-6000 is a portable, battery powered communication
tester, designed for a wide range of protocol analysis up to 128K
bps and BERT (Bit Error Rate Tester) at full T1 (1.544Mbps) or E1
(2.048Mbps) speeds and is fully suitable for equipment installa-
tions, on-line or off-line diagnostics, debugging, and interface
development. It features a backlit Liquid Crystal Display (LCD),
tactile membrane switch keyboard, interface lead indicator LEDs,
and internal rechargeable batteries. The unit includes a full assort-
ment of interface adapter cables, comprehensive User Guide, AC
power adapter (100 to 240VAC) and a sturdy zippered nylon carry
case. The HCT-6000A has the same features as the HCT-6000
with the exception of BERT support only to 128K bps.

Features
e Menu driven setup

e Auto Configuration and Scan
e ASYNC terminal emulation

e 128K BERT (Low Speed)

e 2M BERT (High Speed)

e Frame Relay Analysis (option)
e System Reset Function

e Up/Down Load

e On-Line Monitor

o File Management

e Remote Control

e Self Tests and Diagnostics

Line Testing application

HCT-Y

CABLE Modem (DCE)

HCT-6000

Basic Interfaces

Protocols

Optional software

Data rate

Data code

Data Length

Parity Bit
Stop Bits

Display Mode

Error Check
LCD Display

Capture Buffer
Line Monitor
Emulation

BERT Patterns
BERT Speed
Counter & Timer

Indications

Power Input
Dimension
Weight
Temperature
Humidity
Certification

MTBF

Modem (DCE)

RS-232C/D(V.24), RS-449(V.36), RS-530, X.21,V.35,

printer port, remote control port (RS-232 async)
ASYNC, SYNC(BSC), HDLC, SDLC, X.25, DDCMP
Frame Relay, PPP/SLIP, SNA ROM, G.826

ASYNC : 50-115,200bps,

SYNC : 150-128,000bps

ASCII, EBCDIC, HEX, IPARS, TRANSCODE, EBCD
ASYNC Mode: 5,6,7, or 8 bits

SYNC Mode: 8 bits

ASYNC Mode: None, Odd, Even

ASYNC Mode: 1,1 1/2,2

LSB or Inverted,

Normal or Inverted, Full/Half Duplex,

Data and Lead Status, Frame and Packet
None, Parity, LRC, CRC-16, CRC-CCITT

8 lines, 32 characters per line, with backlight
and contrast controls

512KB static ram, battery backed up.

DTE; DCE; DTE & DCE

DTE; DCE; MONITOR only

63, 511, 2047, FOX (ASCII), SPACE, MARK, ALT
2Mbps (except HCT-6000A) 128Kbps

5 each internal counter and timer

LEDs (TD, RD, RTS, CTS, DSR, DTR, DCD, TC, RC, XTC,
DTE,ECE, Sync loss)

100~240VAC adapter to 12VDC 600mA
237 x 173 x 37mm (W x D x H)

1.2Kg

0°C ~ 50°C (Operating), -10°C ~ 70°C (Storage)
10 ~ 90% non-condensing

CE, FCC

35,000 hrs (25°C)

HCT-Y
CABLE

—/HCT-6000



BERT and Protocol Analyzer

HCT-6000 Back view

(1 COMMUNICATION
V.24/RS232, V.35, or RS-449. (switch selectable)
note: G.703 available with optional external
adapter and setf to RS-449 mode.

Q PRINTING CENTRONICS Parallel port.

e REMOTE Serial port used for remote control.
(4 Power DCYV in.

PROTOCOL ANALYSIS
The HCT-6000 is capable of performing protocol analysis for ASYNC, SYNC, HDLC, SDLC(NRZI), SDLC, DDCMP, X.25 (Frame and Packet),
and FRAME RELAY, as well as options for testing TCP/IP, SLIP, PPP, and detailed testing of FRAME RELAY.

AUTO CONFIGURATION
The HCT-6000 provides the ability to analyze line data to automatically detect and set communication protocol type, data RATE,
data CODE, data FORMAT, parity and synchronous PATTERN.

BERT/BLERT : Bit/block Error Rate Test

a. Transmit/ Receive Patterns : Includes Mark, Space, ALT, FOX, 63, 511, 2047. The 2Mbps BERT also includes 215.1, 2201, 2231 gnd QRSS.
b. Data Block Size : Under CCITT specifications, 63, 511, 1000, 2047 bits.

c. Error Rate Test : Contains a bit COUNTER, bit ERROR numbers, a block COUNTER, block ERROR numbers, errorSECONDS, forced ERRORS,
and bit error rate as a calculation of TOTAL NO. OF RECEIVED ERROR BITSOTOTAL NO. OF RECEIVED BITS.

INTERNAL TIMERS & COUNTERS
The HCT-6000 contains five registers for Timers (in milliseconds) and five registers for Counters (in units) for program start/stop.

HARD COPY PRINT
A standard CENTRONICS INTERFACE with Female DSUB-25 connector is provided for printing CAPTURED data, PROGRAMMING, SETUP
configuration information, and BERT results.

TERMINAL EMULATION

The HCT-6000 provides a complete setup of all communication parameters, Baud rate, data bits, stop bits, parity bit, etc., including
Half duplex (local echo) and Full Duplex (remote echo) modes and in either DCE (data communication equipment, such as
modems) or DTE (data terminal equipment, terminals) configurations.

ssuas sa1sal (]

DATA LINE MONITOR

Simulation : DCE or DTE, Data and Status, Frame and Packet. Record data in real-time into capture memory.
Monitor : DTE only, DCE only, or DTE/DCE at the same time.

Protocols : SDLC, SDLC(NRZI), HDLC, SYNC(BSC), ASYNC, DDCMP, X.25, FRAME RELAY.

SUPPORTED INTERFACE STANDARDS
V.35 to G.703, RS-449 to G.703, RS422, X.20/X.21,RS$485, RS449, RS-530, R$232, CURRENT LOOP. TTL interface.

BCC / Error Checking
ASYNC LRC, CRC-16, NONE. SYNC CRC-16, LRC, CRC-CCITT, NONE. HDLC CRC-CCITT, SDLC CRC-CCITT, X.25 CRC-CCITT
Frame Relay CRC-CCITT

DATA CODES
ASCII, EBCDIC, HEX, IPARS, TRANSCODE, EBCD.

2M BERT Test Patterns
The transmit patterns under 2M BERT include 63/127/511/2047, MARK (all 1's), SPACE (all 0's), ALT(0101), 2e15-1, 2e20-1, 2e23-1, and
QRSS. In SYNC mode only.

2M BERT Test Speeds

The speeds available under 2M BERT are 48k, Né4 values of 64k, 128k, 192k, 256k, 320k, 384k, 448k,512k, 576k, 640k, 704k, 768k, 832k,
896k, 960k,1024k, 1088k, 1152k, 1216k, 1280k, 1344k, 1408k, 1472k, 1536k, 1544k, 1600k, 1664k, 1728k, 1792k, 1856k, 1920k, 1984k, 2048k,
plus N56 values of 56k, 112k, 168k, 224k, 280k, 336k, 392k, 448k, 504k, 560k,616k, 672k, 728k, 784k, 840k, 896k, 952k, 1008k, 1064k, 1120k,
1176k, 1232k, 1288k, 1344k, 1400k, 1456k, 1512k, 1568k, 1624k, 1680k, 1736k, and 1792kbps.

Ordering Information

HCT- [T 11T moder type Optional software

6000 : 128K Protocol Analyzer & 128K /BERT B Frame-Relay  Frame-Relay software package
6000A :128K Protocol Analyzer & 2M BERT m TCP/IP TCP/IP,PPP,SLIP software package
Example: HCT-6000 ® SNAROM SNA ROM software package
B G.826 ITU G.826 software package
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BERT and Protocol Analyzer

E1/T1 Analyzer and BER Tester
BTM10

The BTM10 E1/T1 analyzer is a compact, sub-note sized E1/T1
PCM measuring instrument designed for field use in analysis and
maintenance of data communications (V.35, RS-530/449/232/422
and X.21), E1 (2.048Mbps) or T1 (1.544Mbps) lines. The BTM10
performs framed, unframed, signaling analysis, drop and insert
8K voice, Nx64Kbps, or Nx56Kbps data into any time slot. The
BTM10 analyzer also provides a variety of E1 or T1 line statuses,
transmission performance testing (BERT) and monitoring. On the
E1 or T1 line, the BTM10 may be used as a generator or
receiver.

Features
e EI1 BERT Analysis: E1/T1frame, code, CRC, and BPV
performance analysis and generator.
e Alarm Setting: Manual or automatic alarm setting.
e V\/F Access: Drop and Insert 8K voice; frequency generator
(transmit VF Frequency from 60 to 3950 Hz, transmit
VF level from 0dBm to -55dBm) and measurement
(A-law and u-law). Voice access by using telephone
handset. E1/T1 pulse shape analysis. E1/T1 PCM
level meter and frequency analysis.
e Pulse Shape: E1/T1 pulse shape analysis
e Signal Result: E1/T1 PCM level meter and frequency analysis
e Signaling Setting: ABCD bit setting
e Signaling Display: Display all channel's of ABCD bits
e BERT on Data port: Data port BERT performance analysis
e Remote control: Remote controlled by PC terminal or modem
e SS7 analysis: Decode and performance analysis of levels 2, 3, 4
e V/5.1/V5.2 Analysis: Monitoring V5 Signaling information
e [SDN Analysis: Digital Subscriber Signaling System No.1
(DSS 1)-Monitoring ISDN D-Channel Signaling
information (ITU Q.921,Q.931)
Example Analysis: off-line analysis of BERT performance
External Drop and insert: Acts as a fractional E1 or T1 converter
User Programmable pattern setting:
There are three 32 bit programmable patterns, which can be
inserted onto the E1/T1 line and drop for analysis available, by
passed, or idle
Timeslot setting: Timeslot, Drop and Insert Nx64k data onto
E1/T1 line
Timeslot mapping data: Analyze any channel data of two frames
Slip measure: Uncontrolled, Controlled, Frame,
and Timing SLIP measure
Sa bits setup and monitor: Multi-frame Sa bits setup and
monitor.(E1 only)
File management: Ten configuration and result memory locations
can be stored and recall by user
Datacom clock measurement

Round trip delay measurement

General = 1 port E1 (BNC unbalanced and DB15 balanced),
T1 (DB15 balanced)
ITU G.703(E1), ANSI T1.403(T1) & ITU G.703(T1)
= 1 port data communications
s/w selectable V.35, RS530, X.21, RS-232
= 1 port RS-232 console, remote
= 1 port parallel printer port
Print out via parallel Port
= LCD display
32 Characters x 8 Lines, Text / Graphic mode
Indications LEDs (TD, RD, RTS, CTS, DSR, DTR, DCD, TC, RC,
XTC, DTE,ECE, Sync loss)
Power Input AC100~240V adapter to DC 12V 1A
Dimensions 137 x 235 x 54mm (W x D x H)
Weight 1.6 Kg
Temperature 0°C ~ 50°C (Operating), -10°C ~ 70°C (Storage)
Humidity 10~90% non-condensing
Certification CE, FCC
MTBF 35,000 hrs (25°C)
Receiver in Terminal Mode
E1 Device BTMI10

120 ohms

™
e
i

>

Receiver in Monitor Mode

E1l Device E1 Device

DSX-MONitor port

T &
4 I BTMI10

120 ohms



BERT and Protocol Analyzer

E1 specification T1 Specification

1.Receiver Interface of E1/CEPT 1.Receiver Interface of T1/DS1
e Line Code: HDB3/AMI e Line Code: B8ZS/AMI
e Pulse characteristics: meets ITU G.703 e Pulse characteristics: meets ITU G.703
o Jitter Tolerance: meets ITU G.823 o Jitter Tolerance: meets ITU G.824
e Input Port Type: Coaxial pair Symmetrical pair DB15 (balanced) o Input Port Type: Symmetrical pair: Bantam or DB15 (balanced),
e Input mode (with AGC): and BNC Symmetrical pair
Termination: Coaxial Pair Impedance:750hm resistive (unbalanced) e Input mode (with AGC):
Symmetrical Pair Impedance:120ohm resistive (balanced) Termination: Symmetrical Pair Impedance: 100ohm resistive +/-
Return Loss: >18dB 5% resistive(unbalanced)
Receive Sensitivity:+3dB to -40dB Return Loss: >18dB
Bridge Mode: Impedance: >1000ohm Receive Sensitivity: +3dB to -30dB Receive Sensitivity:+6dB to -36dB
DSX-Monitor Mode: Coaxial Pair Impedance 750hm resistive(unbalanced) Bridge Mode: Impedance: >1000ohm
Symmetrical Pair Impedance:120 ohm resistive Receive Sensitivity: +6dB to -36dB
(balanced) DSX-Monitor Mode: Symmetrical Pair Impedance:
Receive Sensitivity: +6dBdsx to -30dBdsx 1000hm resistive +/- 5% resistive(unbalanced)
Receive Timing Range: 2.048MHz+4000Hz Receive Sensitivity: up to -30dBdsx

Receive Timing Range: 1.544MHz +/- 4000Hz
2. Transmitter Interface of E1L/CEPT

e Bit Rate:2048K bit/s+/-3ppm 2.Transmitter Interface of T1/DS1

e Line Code:HDB3/AMI e Bit Rate: 1544K bit/s+/-3ppm

e Pulse characteristics: Meets ITU G.703 o Line Code: B8ZS/AMI

e Pulse Amplitude: Nominal 2.37V for Coaxial Pair 75 ohm e Pulse characteristics: Meets ITU G.703
Nominal 3.00V for Symmetrical Pair 120 ohm e Pulse Amplitude: Nominal 3.00V for Symmetrical Pair 100 ohm

e Zero Amplitude:+0.1 V max. e Zero Amplitude: +0.1 V max.

e Jitter Tolerance: Meets ITU G.823 e Jitter Tolerance: Meets ITU G.824

e Output Port Type: Coaxial pair: BNC (unbalance) e Qutput Port Type: Symmetrical pair: Bantam or DB15 (balanced)
Symmetrical pair: Bantam or DB15 (balanced) e TX Clock Source:

e TX Clock Source:
1.Internal Timing: 2.048MHz+/-3ppm.
2.Internal Timing plus 50ppm offset(30ppm factory option)

. Internal Timing: 1.544MHz +/-3ppm

. Internal Timing plus 50ppm offset (30ppm factory option)

. Internal Timing minus 50ppm offset (30ppm factory option)
3.Internal Timing minus 50ppm offset(30ppm factory option)
4.Recovery from RX Timing (Loop Timing)

5.External Timing

6.Data Port Timing

. Recovery from RX Timing (Loop Timing)
. External Timing
. Data Port Timing

o'
(%)
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=
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3. T1/DS1 Frame Structure

3. E1/CEPT Frame Structure ESF / ESF+CRC6 / D4(SF) / SLC-96 / T1IDM / Unframed
Unframed / FAS (PCM31) / FAS+CRC4 (PCM31 with CRC)
FAS+CAS (PCM30) / FAS+CRC4+CAS (PCM30 with CRC) 4.Line Build Out:

0dB , -7.5dB , -15dB , -22.5dB (Accuracy: +/-1dB )

4. Line Build Out
0dB /-7.5dB / -15dB / -22.5dB (Accuracy: +/-1dB )

5. E1/T1 Analyzer mode
1.Channel Map
2.Line Attenuation
3.Slip Measure . . .
4.Signaling Receiver in Bridge Mode

5.General Status: Signal Present / HDB3 / Pattern Sync /

Frame Sync / Looping . E1 Device . El Device
6.Results: Bit Errors / BPV Errors / Frame Errors / CRC Errors / |
G.821 Analysis / G.826 Analysis
TX RX

7.Alarm/Warning: Signal Loss(Pulses) / Frame Loss / Pattern Loss /

Excess Zero Error / One Density / AIS / SLIP / RAl / MRAI > >
8.Print out of test results.

BTM10
=1K ohms
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BERT and Protocol Analyzer

Specifications for G.703 E1/T1 BERT

Specifications for Datacom BERT

1. BERT Patterns Mode A: DTE or DCE Synchronous BERT
e 63, 127, 29-1 (511), 211-1 (2047), 215-1 ITU standard, e Interface
e 215-1 non- standard (inverted), 220-1 ITU standard, RS-232, V.35, X.21, RS-449, RS-530
e 220 -1 non-standard (inverted), QRSS, 223 -1 ITU standard, e Data rates for 56Kbps Multiples; Nx56Kbps (n=1~24)
e 223-1 non-standard (inverted), ALL ONEs (Mark), ALL ZEROs (Space), 56k, 112k, 168k, 224k, 280k, 336k, 392k, 448k, 504k,
ALT (0101..), 3in 24, 1in 16, 1in 8, 1 in 4, User Programmable 560k, 616k, 672k, 728k, 784k, 840k, 896k, 952k, 1008k,
1064k, 1120k, 1176k, 1232k,1288k, 1344k, 1400k, 1456k,
2.BERT Display Format 1512k, 1568k,1624k, 1680k, 1736k, and 1792k bps.
e Normal ITU-M.2100 (option) / ITU G.821/ITU G.826 e Data rates for 64Kbps Multiples; Nx64Kbps (n=1~32)
64k, 128k, 192k, 256k, 320k, 384k, 448k, 512k, 576k, 640k,
3. BERT Transmit Error Rate 704k, 768k, 832k, 896k, 960k, 1024k, 1088k, 1152k, 1216k, 1280k,
e Force Single Error: Logic (Bit), Frame, CRC, and BPV (Bipolar Violation) 1344k,1408k, 1472k, 1536k, 1544k, 1600k, 1664k, 1728k, 1792k,
e Force 10-3 to 10-7 Error Rate: Logic (Bit), Frame, CRC, and BPV 1856k, 1920k, 1984k, and 2048k bps.
e BERT Patterns:
4. Performance Analysis 63, 127, 29-1 (511), 211-1 (2047), 215-1 ITU standard,
e Logic, Frame, CRC, BPV, E-bit Errors 215-1 non- standard(inverted), 220-1 ITU standard,
e Receive Counter 220 -1 non-standard(inverted), QRSS, 223 -1 ITU standard,
e Error Seconds 223-1 non-standard(inverted), ALL ONEs (Mark), ALL ZEROs (Space),
e Error Free Seconds ALT (0101..), 3in 24, 1in 16, 1in 8, 1 in 4, User Programmable
e Error Rate ® Tx Clock Source:
® (.821 Available Seconds The Tx Clock may be set to internal or external.
® (.821 Degraded Minutes The polarity may also be inverted.
® (.821 Severely Error Seconds ® Rx Clock Source:
® (.821 Error Seconds The Rx Clock is set to external. The polarity of
® (.821 Unavailable Seconds the external clock may also be inverted.
® (.826 Blocks ® BERT Transmit Error Rate:
® (5.826 Available Seconds single, 10e-3, 10e-4, 10e-5, 10e-6, or 10e-7.
® (.826 errored block (EB) ® Flow Control:
® (.826 background block error (BBE) DCE permitted to transmit on RTS signal or not,
® (.826 errored second (ES) DTE permitted to transmit on CTS signal or not.

® (5.826 severely errored second (SES)

® (5.826 errored second ratio (ESR)

® (.826 severely errored second ratio (SESR)
® (.826 background block error ratio (BBER)
® LOF (Loss of Frame) Events

® COFA (Change of Frame Alignment) Events
® Severely Errored Frame Count.

Mode B: DTE or DCE Synchronous BERT

1. Data Rate

Ordering Information
e Asynchronous: from 50 to 115.2K bps.

B BTM10-E1/T1 Both E1 and T1 analyzer e Synchronous: from 150 to 72K bps.

( Full function ; with pulse shape/datacom function )
® BTM10A-E1/T1 Without pulse shape function 2. BERT Patterns
m BTM10B-E1/T1 Without datacom function e 63,511, 2047, FOX, SPACE, MARK, and ALT
m BTM10C-E1/T1 Without pulse shape/datacom function
m BTM10D-E1/T1 Without VF/pulse shape function 3. Tx Clock Source

e DTE or DCE

Optional Function 4. Flow Control

B Datacom Feature ~ Datacom BERT ® Xon/Xoff, RTS/CTS, or disable

External drop/insert
Pulse shape Feature Pulse shape Analysis

Signal result level measurement
BTM10-SS# 7 Decode or Level 2,3 and 4 Performance Measurement
BTM10-ISDN ITU Q.921, Q.931 recommendation
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The HCT-BERT/H is a compact, sub-note sized E1/T1 Bit Error
Rate Tester (BERT) designed for field use in maintenance of data
communications (V.35, RS-530/449/232/422 and X.21), E1
(2.048Mbps) or T1 (1.544Mbps) lines. The HCT-BERT/H
performs framed, unframed, signaling analysis, drop and insert
Nx64Kbps, or Nx56Kbps data into any time slot. The
HCT-BERT/H analyzer also provides a variety of E1 or T1 line
statuses, transmission performance testing (BERT) and
monitoring. On the E1 or T1 line, the BTM10 may be used as a
generator or receiver.

Features
e E1 BERT Analysis: E1/T1frame, code, CRC, and BPV
performance analysis and generator.
e Alarm Setting: Manual or automatic alarm setting.
e Signal Result: E1/T1 PCM level meter and frequency analysis
e Signaling Setting: ABCD bit setting
e Signaling Display: Display all channel's of ABCD bits
e BERT on Data port: Data port BERT performance analysis
e Remote control: Remote controlled by PC terminal or modem
e Example Analysis: off-line analysis of BERT performance
e External Drop and insert: Acts as a fractional E1 or T1 converter
e User Programmable pattern setting:
There are three 32 bit programmable patterns, which can be
inserted onto the E1/T1 line and drop for analysis available, by
passed, or idle
e Timeslot setting: Timeslot, Drop and Insert Nx64k data onto
E1/T1 line
e Timeslot mapping data: Analyze any channel data of two frames
e Slip measure: Uncontrolled, Controlled, Frame,
and Timing SLIP measure
e Sa bits setup and monitor: Multi-frame Sa bits setup and
monitor.(E1 only)
e File management: Ten configuration and result memory
locations can be stored and recall by user
e Datacom clock measurement

Loopback
G.703 UP TO 2,048Kbps g
E1or T1LINE
DUS/CSU

HCT-BERT/H

Ordering Information

HCT- [ [ 1 T I | Modei type

BERT/H
Example: HCT-BERT/H

E1/T1 Datacom BERT

E1l/T1/Datacom BER Tester
HCT-BERT/H

Interface « 1 port E1 (BNC unbalanced and DB15 balanced),
T1 (DB15 balanced)
ITU G.703(E1), ANSI T1.403(T1) & ITU G.703(T1)
< 1 port data communications
s/w selectable V.35, RS530, X.21, RS-232
« 1 port RS-232 console, remote
« 1 port parallel printer port
Print out via parallel Port
< LCD display
32 Characters x 8 Lines, Text / Graphic mode
Indications LEDs (TD, RD, RTS, CTS, DSR, DTR, DCD, TC,
RC, XTC, DTE,ECE, Sync loss)
Power Input AC100~240V adapter to DC 12V 1A
Dimension 137 x 235 x 54mm (W x D x H)
Weight 1.6 Kg
Temperature 0°C ~ 50°C (Operating), -10°C ~ 70°C (Storage)
Humidity 10~90% non-condensing
Certification CE, FCC
MTBF 35,000 hrs (25°C)

G.703 E1/T1 BERT specification

1

2.

. BERT Patterns

63, 127, 29-1 (511), 211-1 (2047), 215-1 ITU standard,

215-1 non- standard (inverted), 220-1 ITU standard,

220 -1 non-standard (inverted), QRSS, 223 -1 ITU standard,

223-1 non-standard (inverted), ALL ONEs (Mark), ALL ZEROs (Space),
ALT (0101..), 3in 24, 1in 16, 1in 8, 1 in 4, User Programmable
BERT Display Format

Normal ITU-M.2100 (option)

ITU G.821

ITU G.826

ssuas sa1sal (]

. BERT Transmit Error Rate

Force Single Error: Logic (Bit), Frame, CRC, and BPV (Bipolar Violation)
Force 10-3 to 10-7 Error Rate: Logic (Bit), Frame, CRC, and BPV

. Performance Analysis

Logic, Frame, CRC, BPV, E-bit Errors / Receive Counter
Error Seconds / Error Free Seconds / Error Rate

G.821 Available Seconds / G.821 Degraded Minutes
G.821 Severely Error Seconds / G.821 Error Seconds
G.821 Unavailable Seconds / G.826 Blocks

(G.826 Available Seconds / G.826 errored block (EB)
G.826 background block error (BBE) / G.826 errored second (ES)
G.826 severely errored second (SES)

G.826 errored second ratio (ESR)

G.826 severely errored second ratio (SESR)

G.826 background block error ratio (BBER)

LOF (Loss of Frame) Events

COFA (Change of Frame Alignment) Events

Severely Errored Frame Count.
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E1/T1 Datacom BERT

E1 Specification

1.Receiver Interface of E1J/CEPT

e Line Code:HDB3/AMI

e Pulse characteristics: meets ITU G.703

o Jitter Tolerance: meets ITU G.823

o Input Port Type: Coaxial pair
Symmetrical pair
DB15 (balanced)

e Input mode (with AGC):Coaxial Pair Impedance:

e Termination: 750hm resistive (unbalanced)
Symmetrical Pair Impedance:
1200hm resistive(balanced)
Return Loss: >18dB
Receive Sensitivity:+3dB to -40dB
Impedance: >1000ohm

e Bridge Mode: Receive Sensitivity: +3dB to -30dB

Coaxial Pair Impedance
e DSX-Monitor Mode:750hm resistive(unbalanced)
Symmetrical Pair Impedance:
120 ohm resistive (balanced)
Receive Sensitivity: +6dBdsx to -30dBdsx
e Receive Timing Range: 2.048MHz+4000Hz

2. Transmitter Interface of E1/CEPT
o Bit Rate:2048K bit/s+/-3ppm
e Line Code: HDB3/AMI
e Pulse characteristics: Meets ITU G.703
e Pulse Amplitude: Nominal 2.37V for Coaxial Pair 75 ohm
Nominal 3.00V for Symmetrical Pair 120 ohm
e Zero Amplitude: +0.1 V max.
e Jitter Tolerance: Meets ITU G.823
e Output Port Type: Coaxial pair: BNC (unbalanced)
Symmetrical pair: Bantam or DB15 (balanced)
e TX Clock Source: 1. Internal Timing: 2.048MHz+/-3ppm.
2. Internal Timing plus 50ppm offset
(30ppm factory option)
3. Internal Timing minus 50ppm offset
(30ppm factory option)
4. Recovery from RX Timing (Loop Timing)
5. External Timing
6. Data Port Timing

3. E1/CEPT Frame Structure

e Unframed

e FAS (PCM31)

e FAS+CRC4 (PCM31 with CRC)

e FAS+CAS (PCM30)

® FAS+CRC4+CAS (PCM30 with CRC)

4. Line Build Out
0dB /-7.5dB / -15dB

E1/T1 Analyzer mode

e Channel Map

® Line Attenuation

e Slip Measure

e Signaling

® General Status:
Signal Present / HDB3 / Pattern Sync / Frame Sync / Looping

® Results:
Bit Errors / BPV Errors / Frame Errors / CRC Errors / G.821 Analysis
/ G.826 Analysis

e Alarm/Warning:
Signal Loss(Pulses) / Frame Loss / Pattern Loss / EXcess Zero Error
/ One Density / AIS / SLIP / RAI / MRAI

e Print out of test results.

T1 specifications

. Receiver Interface of T1/DS1

Line Code:B8ZS/AMI
Pulse characteristics: meets ITU G.703
Jitter Tolerance: meets ITU G.824
Input Port Type: Symmetrical pair: Bantam or DB15 (balanced)
Input mode (with AGC):
Termination: Symmetrical Pair Impedance:
1000hm resistive +/- 5% resistive (unbalanced)

Return Loss: >18dB
Receive Sensitivity:+6dB to -36dB
Bridge Mode: Impedance: >10000hm
Receive Sensitivity: +6dB to -36dB
DSX-Monitor Mode: Symmetrical Pair Impedance:

1000hm +/- 5% resistive

Receive Sensitivity: up to -30dBdsx

e Receive Timing Range:1.544MHz +/- 4000Hz
2. Transmitter Interface of T1/DS1

Bit Rate: 1544K bit/s+/-3ppm
Line Code: B8ZS/AMI
Pulse characteristics: Meets ITU G.703
Pulse Amplitude: Nominal 3.00V for Symmetrical Pair 100 ohms
Zero Amplitude:+0.1 V max.
Jitter Tolerance: Meets ITU G.824
Output Port Type: Symmetrical pair: Bantam or DB15 (balanced)
TX Clock Source:1. Internal Timing: 1.544MHz+/-3ppm.
2. Internal Timing plus 50ppm offset
3. Internal Timing minus 50ppm offset
4. Recovery from RX Timing (Loop Timing)
5. External Timing
6. Data Port Timing

. T1/DS1 Frame Structure

ESF / ESF+CRC6 / D4(SF) / SLC-96 / T1DM / Unframed

. Line Build Out

0dB /-7.5dB / -15dB / -22.5dB (Accuracy: +/-1dB)

Datacom BERT Specification

Mode A: DTE or DCE Synchronous BERT

Interface
RS-232, V.35, X.21, RS-449, RS-530
Data rates for 56Kbps Multiples; Nx56Kbps (n=1~32)
56k, 112k, 168k, 224k, 280k, 336k, 392k, 448k, 504k, 560k, 616k, 672k,
728k, 784k, 840k, 896k, 952k, 1008k, 1064k, 1120k, 1176k, 1232k,1288k,
1344k, 1400k, 1456k,1512k, 1568k,1624k, 1680k, 1736k, and 1792k bps.
Data rates for 64Kbps Multiples; Nx64Kbps (n=1~32)
64k, 128k, 192k, 256k, 320k, 384k, 448k, 512k, 576k, 640k,
704k, 768k, 832k, 896k, 960k, 1024k, 1088k, 1152k, 1216k, 1280k,
1344k,1408k, 1472k, 1536k, 1544k, 1600k, 1664k, 1728k, 1792k,
1856k, 1920k, 1984k, and 2048k bps.
BERT Patterns:
63, 127, 29-1 (511), 211-1 (2047), 215-1 ITU standard,
215-1 non- standard(inverted), 220-1 ITU standard,
220 -1 non-standard(inverted), QRSS, 223 -1 ITU standard,
223-1 non-standard(inverted), ALL ONEs (Mark), ALL ZEROs (Space),
ALT (0101..), 3in 24, 1in 16, 1in 8, 1 in 4, User Programmable
Tx Clock Source: The Tx Clock may be set to internal or external.
The polarity may also be inverted.
Rx Clock Source: The Rx Clock is set to external. The polarity of
the external clock may also be inverted.

BERT Transmit Error Rate: single, 10e-3, 10e-4, 10e-5, 10e-6, or 10e-7.
Flow Control: DCE permitted to transmit on RTS signal or not,

DTE permitted to transmit on CTS signal or not.
Mode B: DTE or DCE Synchronous BERT
1. Data Rate: Asynchronous: from 50 to 115.2K bps.

Synchronous: from 150 to 72K bps.
2. BERT Patterns: 63, 511, 2047, FOX, SPACE, MARK, and ALT
3. Tx Clock Source: DTE or DCE.
4. Flow Control: Xon/Xoff, RTS/CTS, or disable



The HCT-BERT/C analyzer is a compact, color-LCD,
graphic-user-interface, single hand E1 PCM measuring
instrument designed for field use in analysis and maintenance of
data communications (V.35, RS530, X.21, RS232) and E1
(2.048Mbps) lines. The HCT-BERT/C performs framed,
unframed, signaling analysis, drop and insert Nx64Kbps, or
nx56Kbps data into any time slot. The HCT-BERT/C analyzer
also provides a variety of E1 line statuses, transmission
performance testing (BERT) and monitoring. On the E1 line, the
HCT-BERT/C may be used as a generator or receiver.

Features
e Color LCD display graphic mode
e USB port for remote control
e Results Report
e Support G.821/826, M.2100 BERT analysis
e Sa bits setup and monitor
e Infernal Memory storage of test result; Direct display on LCD screen
e Print out via Parallel Printer port
e Portable for field use
e Upgradeable for advanced features
e Rechargeable battery with battery low indicator
e Supports CRV & BPV performance analysis
e Datacom BERT analysis available for
V.35/ V.24/RS-232/449/530/ X.21

E1 RJ-45

Datacom Port Port E1 BNC Port

External Clock Port

USB Port
for remote control
and file transfer

Power Switch

DC Jack

DB15F Printer
Port

Ordering Information

HCT- l:":":":":‘ Model type

BERT

BERTC
Example: HCT-BERT

E1 Datacom BERT

E1l/T1/Datacom BER Tester
with Color LCD

HCT-BERT/C

1). E1 Receiving Interface
¢ Line code: HDB3/AMI
* Pulse feature: ITU G.703
* Dithering tolerance: ITU G.823
¢ Input port: BNC (non-balance), RJ45 (balance)

El interface

¢ Input mode: Impedance: 750hm (unbalance),
1200hm (balance)
* Bridging mode: Impedance > 1000 ohm
2). E1 Transmission Interface
¢ Line code: HDB3/AMI
 Pulse feature: ITU G.703
¢ Pulse amplitude: Nominal 2.37V for BNC 75 ohm
Nominal 3.00V for RJ45 120 ohm
e Zero amplitude: 0.1 V at max
« Dithering tolerance: ITU G.823
¢ Output port model: BNC (non-balance),
RJ45 (balance)
 Source of clock transmission:

Internal clock: 2.048 MHz  50ppm, 100ppm.
External clock: take clock from external
clock interface
Resume clock: take clock from receiving terminal
3). E1 Frame Format
¢ PCM31, PCM31+CRC, PCM30, PCM30+CRC
* Non-framing mode, Automatic detection
1). BERT Pattern (Patterns)
511, 2047, 2E15-1, 2E15-1 (reverse), 2E20-1,
2E20-1 (reverse), QRSS, 2E23-1, 2E23-1 (reverse),
all 1, all O, altemate, 1100, 3IN 24, 1IN 16, 1IN 8,
1IN 4, User programming 1/2/3
2). BERT Display Format
* Error counting, Alarm counting, ITU G.821, ITU G.826
* M.2100, Histogram
3). BERT Transmission Error Rate

Error Rate Test
(BERT Test)

sauas 121531 (JT]

¢ Insert one error compulsorily

* Apply an error rate of 10-3-10-7 compulsorily
4). Quality Analysis:

* Receiving seconds, Error seconds, Alarm seconds

* Free-of-error seconds, Error rate, Valid seconds

* Serious error seconds, G.821 error seconds

* G.826 error seconds, Invalid seconds
5). Data Port BEST Test

¢ Data rate of the multiple of 64Kbps:

N*64Kbps (N=1~36)

1). Color Display Screen: Character/graphic mode
2). Test Results Report

Other Functions

* 100 pieces of test results at max available
in storage
¢ Direct display on LCD screen
e Print via printer port available
3). Modular Design for Easy Update

Indications LEDs (DTE, DCE, DATA PORT, TD, RD, DCD, RTS,
CTS, DTR, DSR, TC, RC XTC)

Power Input AC230V adapter to DC 9V 2A

Dimension 134 x 179 x 68mm (W x D x H)

Weight 800g

Temperature 0°C ~ 50°C (Operating), -10°C ~ 70°C (Storage)

Humidity 10~90% non-condensing

MTBF 35,000 hrs (25°C)
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LAN Cable Tester

Handy LAN Cable Continuity \“«L. \ S
Tester / Cable Identifier G0 -.‘ ) W _ " i
n""”‘. 5 ® ,// \ .
f”J "
LCT-300/400 N -
b ‘-_// LCT-300 LCT-400
The LCT-300 / LCT-400 LAN Cable Testers are intelligent General
continuity testers for LAN cables which save time on the job. Their Connector RJ45

intuitive operations keep you from wasting time working through Control Key ENTER. Mode, ESC
complex menus. A remote terminator helps in identifying cables

Power Input DC 9V battery
when labeling after installation. Dimensions 154 x 65 x 35mm (W x D x H)
Weight 300g
Temperature 0°C ~ 50°C (Operating).-10°C ~ 70°C (Storage)
Features Humidity 10~90% non-condensing
e Hand-held and easy to operate MTBF 35,000 hrs (25°C)
e Bafttery low indicator
e Can review the captured pin assignment and failure status Cable & o Tests for shielded and non-shedlded cable types
e Easy to read cable status to verify cable continuity; open, short, Recognized o Unshielded twisted pair (UTP) 100 ohms
and mismatches Wiring Schemes category 3, 4 & 5

e Easy to read LCD display, with 2 line by 12 characters with LCD o Foil shiedided twisted pair (FTP) 100 ohms & 120
back light ohms category 3

o Shielded twisted pair (STP) 150 ohms type 1 & 6

o 10Base-T, 100Base-TX and 100Base-T4

o TP-PMEDIA / TIA-568A/B

e Token ring

e USOC

e 10Base / HUB (AT&T 258A)

o Plus user defined

e Automatic power shut down feature for extended battery life

e |dentify and frace the other end's ID (using supplied terminator)

e Maximum testing length is up to 1030 meters

e Standard pin configurations and (4) user defined cable modes
memorized in CPU

e Suggestion mode for intelligent cable identification
(Cable type each)

e Tests for shielded and non-shielded cable types
(Extra feature for LCT-400)

e Easy to identify RJ-45 and BNC cable types against preset wiring
schemes

Local Test Remote Test Terminator Loopback

—

o = -
IE"- 2% 3> T
F F F i
1 li t t

Ordering Information

LCT- DDDDD Model type

300BK : RJ45 LAN Cable tester with LCD backlight
400BK : RJ45/BNC cable tester with LCD Backlight
T/X-R :ID terminator (1 ~ 8)

Example: LCT-300
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V.35 Interface Converter

V.35 Interface Converter

V35 / Data

The V35IP family of interface converters allows full bi-directional synchronous conversion between V.35 and X.21 or RS-449/530 hardware.
These converters all work WITHOUT an EXTERNAL POWER SUPPLY. The V35IP interface converters are designed for synchronous V.35
operation at data rates up to and including 2048kbps. They may also be applied to asynchronous V.35 using only TD & RD signals, while
ignoring TC, RC, and XTC timing signals. Asynchronous V.35 requires three times greater data throughput on the synchronous side's X.21 or
RS-449/530 interface. The physical connections for all V35IP family converters are DB25 female connectors and V.35 adapter cable. The V.35
side requires the supplied DB25 to MB34 adapter cable to connect directly to V.35 equipment

Features Data rate Up to 2Mbps

e Electrically converters SYNC ITU-T V.35 to RS-530 / RS-449 / X.21 Connector DB25F with V.35, X.21, RS530, RS449 cable adapter
(three models) Indications PWR, Signal status, DCE/DTE mode

e DCE/DTE switch selectable Power Input 9vDC

e Data rate up to 2.048Mbps Power Consumption < 5W

e Complies with ITU-T V.35, X.21 and EIA R$-449, RS-530 Dimensions 140 x 80 x25mm (D x W x H)

e Interface powered, no external DC power required for the "IP" Weight 150g
converter family Temperature 0°C ~ 50°C (Operating), -10°C ~ 70°C (Storage)

e An external power adapter (9VDC@600mA) may be used if the Humidity 10~90% non-condensing

application of the unit is in a poor communication environment
V35 to X21/RS449/530 Application Orderin 9 Information

DCE «DTE DCE V35/ DI:”:":”:‘ Model Type

PDH

=T

V35 J X2 " 1/T1 530IP : V35 to RS530
Router V35IP DSU/CSU 449IP : V35 to RS449
Modem X211P : V35 to X21

Example: V35/5301P

RS485 Interface Converters

V35 /485-1

The V35/485-1 Interface Converter provides conversion between V.35 and RS-485 standard interfaces. The V.35 interface connection is via
a supplied adapter cable and the unit's DB-25 female connector, while the RS-485 side's connection is via a five screw terminal block. The
V35/485-1 converter's circuitry provides a high degree of electrical isolation between the V.35 and RS-485 sides. The V.35 side may operate as
DTE or DCE, switch selectable, has provisions for establishing hardware flow control, and has LEDs to indicate data transmission and reception.
The RS-485 side may operate in either two wire half duplex or four wire half full duplex.

Features Data rate Up to 2Mbps
e Electrically converts SYNC V.35 to RS-485 Connector V.35: DB25F with adapter cable
e RS-485; 2 or 4 wire, Half or Full Duplex RS485: 5 screw terminals block
e V.35 handshaking; DTR/DSR, RTS/CTS or Auto Indications LEDs (TX/RX on 485 side and TD/RD on V.35 side)
e 2500V electrical isolation minimum Power Input DC 9V in via AC adapter
e DTE/DCE switch selectable Power Consumption < 6W
e Easy to configure Dimensions 140 x 80 x25mm (D x W x H)
e External DC power required Weight 150g
Temperature 0°C ~ 50°C (Operating), -10°C ~ 70°C (Storage)
Humidity 10~90% non-condensing

V35 to RS485 Application Ordering Information

u V35/ l:":”:":”:‘ Model Type

J 485-1: V35 to RS422/485
V35 V35/485-1 RS-485 Example: V/35/485-1
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RS232 Interface Converter

RS232 Interface Converter

RS232 / Data

The RS232IP family of interface converters allows full bi-directional synchronous conversion between RS-232C (V.24) and V.35, X.21 or
RS-449/530 hardware. These converters all work WITHOUT an EXTERNAL POWER SUPPLY. The RS232IP interface converters are designed
for synchronous RS-232 operation at data rates up to and including 128kbps. They may also be applied to asynchronous RS-232 using only TD
& RD signals, while ignoring TC, RC, and XTC timing signals. Asynchronous RS-232 requires three times greater data throughput on the
synchronous side's V.35, X.21 or RS-449/530 interface. The physical connections for all RS232IP family converters are DB25 female with
standard pin out, while a cable adapter is required for V.35, X.21 or RS-449/530 side. All three models may be interchanged as long as the
correct V.35, X.21 or RS-449/530 cable is applied.

Features Data rate Up to 128Kbps

e Electrical SYNC R$-232 interface converter to V.35 / RS-449 / X.21 Connector DB25F with V.35, X.21, RS530, RS449 cable adapter
(three models) Indications LEDs (PWR, Signal status, DCE/DTE mode)

e Interface powered, no external DC power required for the "IP" Power Input 9vDC
converter family Power Consumption < 5W

e DCE/DTE switch selectable Dimensions 140 x 80 x25mm (D x W x H)

e Data rate up to 128Kbps Weight 150g

e Complies with EIA R$-232, RS-449, R$-530 and ITU-T V.35, X.21 Temperature 0°C ~ 50°C (Operating), -10°C ~ 70°C (Storage)

e An external power adapter (9VDC@600mA) may be used if the Humidity 10~90% non-condensing

application of the unit is in a poor communication environment

RS232 to V35/X21/RS449/RS530 Application Ordering Information
| - o RS232/ [ I model Type
RS232 RS232IP DSu/CsU V35IP : RS232to V35
Modem RS449IP : RS232 to RS449

X21IP : RS232 to X21
Example: RS232/V35IP

— _t"'_
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The V35IP-CAB interface converter allows full bi-directional synchronous conversion between RS-232C (V.24) and V.35 hardware. These o)

()

converters all work WITHOUT an EXTERNAL POWER SUPPLY. The V35IP-CAB interface converter is designed for synchronous RS-232
operation at data rates up to and including 128kbps. It may also be applied to asynchronous RS-232 using only TD & RD signals, while ignoring
TC, RC, and XTC timing signals. Asynchronous RS-232 requires three times greater data throughput on the synchronous side's V.35 interface.
The physical connections for the V35IP-CAB converter is a DB25 female with standard pin out in DTE or DCE, while a cable is molded with
MB34 connector for V.35.

Features Data rate Up to 128Kbps

e Electrical SYNC RS-232 interface converter to V.35 Power Input DC power acceptable (RS232 DB25 Pin 9)

e Interface powered, no external DC power required for the "IP" Power Source RS232 Interface powered or external AC adapter
converter family Indications LEDs (TD, RD)

e DCE and DTE separate models Power Consumption < 5W

e Complies with EIA R$-232 and ITU-T V.35 Dimensions 53 x 75 x 22mm (D x W x H)

e RS-232 pin 9 may be used to provide 5~9VDC external power if the Weight 500g
application of the unit is in a poor communication environment Temperature 0°C ~ 50°C (Operating), -10°C ~ 70°C (Storage)

Humidity 10~90% non-condensing

Convenient Cable Solution
Ordering Information

J J PDH
Router V35IP-CAB Lease Line V35IP-CAB [ [ ]I | model Type

Modem DCE : RS232 DTE to V35 CAB-DCE
DTE : RS232 DCE to V35 CAB-DTE
Example: V35IP-CAB-DCE 6-2
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RS-485 Interface Converter

V.35 to RS485 Interface Converter
|C485-3

The ic485-3 Interface Converter provides asynchronous conversion between RS-232 interface and RS-485 standard interface. The RS-232
interface connection is via the unit's DB-25F female connector, while the RS-485 side's connection is via a five screw terminal block. The
ic485-3 converter's circuitry provides a high degree of electrical isolation between the RS-232 and RS-485 sides. The RS-232 side may operate
as DTE or DCE, has provisions for establishing hardware flow control, and has LEDs to indicate data transmission and reception. The RS-485

side may operate in either two wire half duplex or four wire half or full duplex and also has LED's to indicate data transmission and reception.

Features Data rate 1200, 2400, 4800, 9600, 19.2K, 38.4K, 57.6K,

e Electrically converts RS-485 to RS-232 115.2K or 128K

o RS-485; 2 or 4 wire, Half or Full Duplex Connector RS232: DB25F with adapter cable

e Supports optical isolation, electrical isolation of 2500V minimum RS485: 5 screw terminals block

e DTE/DCE switch selectable Indications LEDs (TX/RX on 485 side and TD/RD on RS232 side)

e Datarate up to 128Kbps Power Input 9vDC

e External DC power required Power Consumption < 6W

e RS-232 handshaking; DTR/DSR, RTS/CTS or Auto Dimensions 140 x 80 x25mm (D x W x H)
Weight 180g

Serial Control Application Temperature 0°C ~ 50°C (Operating), -10°C ~ 70°C (Storage)
Humidity 10~90% non-condensing
PC  IC485IP Ordering Information

ic485- DDDDD Model Type

3 : RS232 to RS422/485 Terminal

block 5 wires
Sensor Detector machine Example: ic485-3

s

.
mziﬂ.

Async RS232 to RS422/
RS485, RJ-45 Interface Converter & | "ﬂl :

|C485IP

The ic485IP Interface Converters provide asynchronous conversion between RS-232 interface and RS-485 standard interface. The RS-232
interface connection is via the unit's DB-25 female connector, while the RS-485 side's connection is via either a five screw terminal block or an
RJ-45. The ic485IP converter's circuitry is not electrically isolation between the RS-232 and RS-485 sides. The RS-232 side may operate as
DTE or DCE, has provisions for establishing hardware flow control, and has LEDs to indicate data transmission and reception. The RS-485

Qo

A

side may operate in either two wire half duplex or four wire half or full duplex and also has LED's to indicate data transmission and reception.

Features Data rate Up to 128Kbps
e Electrically converts ASYNC RS-232 to RS-485/422 Connector RS232: DB25F
e Baud rate up to 128kbps RS485: 4 screw terminals block (ic485IP-1)
e DCE/DTE switch selectable RS485: RJ-45 connector (ic4851P-2)
e RTS/CTS control, full/half duplex Indications LEDs (TD, RD, External DC Power)
e Simulation/monitor select switch Power Input Interface Powered or External DC 9V in
Power Consumption < 5W
Dimensions ic 485IP-1: 54 x 76 x20mm (D x W x H)
. . ic 485IP-2: 54 x 56 x 20mm (D x W x H)
RS485 to RS232 Application — -
Temperature 0~50°C (Operating) ,0~70°C (Storage)
2/4 wire Humidity 10~90% non-condensing

f Twisted Pairs ) .
) Ordering Information

RS-232 1C485-3 RS-485 .
ic4851P- l:":”:":“:l Model Type

1 : RS232 to RS422/485 Terminal block 4 wires

2 : RS232 to R$422/485 RJ45
Example: ic485-1P-1
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RS232 Short Haul Modem / Current Loop

Async RS232 short haul modem &/ e “
IC232IP |

&)
o
-
L
L "’2&,\“’
/
15
=5

The ic232IP, asynchronous, Short Haul Modem, overcomes the limited distances of the RS-232 standard by converting DCE/DTE equipment
to full duplex 2 twisted pair wire (Category 3 or better). This series of converters works without any external power supply. The ic232IP-SM
operates up to 10 Km depending on the wire gauge and data rate.

Features Data rate Up to 128Kbps
e Extend ASYNC RS-232 up to 10km depending on wire gauge Connector 1c232IP-SM: Async RS232: DB25F, modem side:RJ45
and data rate 1c232IP-2: Async RS232: DB25F, modem side:
e Interface powered, no external DC power required for the "IP" 4 screw terminal with Ground pin
converter family Indications LEDs (TD, RD)
e Full Duplex over 2 twisted pairs (Cat. 3 or better) Power Input Interface Powered
e Baud rate up to 128Kbps Power Consumption < 5W
e DCE/DTE switch selectable Dimensions ic 232IP-SM: 54 x 56 x 20mm (D x W x H)
ic 232IP-2: 54 x 76 x 20mm (D x W x H)
Weight 509
Temperature 0°C ~ 50°C (Operating), -10°C ~ 70°C (Storage)
RS232 Short Haul Modem Application Humidity 10-90% non-condensing

Ordering Information

—— 1 .
— J ic2321P-[_ | [ [ 1] wodel Type
RS-232 1C232IP 1C232IP RS-232 SM : RS232 short haul modem, RJ45

2 : RS232 short haul modem, Terminal block 4 wires
Example: ic232IP-SM

RS232, Current Loop Converter :
icCL-2 » {7 oo 4

Current loop devices use current on or current off to transmit binary digits. The icCL converter interfaces RS-232 systems to 20mA or 60mA
current loop ports with open circuit voltages up to 30 V. All the units are very easy to implement. Simply connect the appropriate interface
cable and select the DCE/DTE type.

Features Data rate Up to 128Kbps

e Electrically converts ASYNC RS-232 to Current Loop Connector RS232: DB25F or DB25M

e Full duplex, 19.2kbps to 400ft Current loop: 4 screw terminal block

e Baud rate up to 128kbps Indications LEDs (TD, RD)

e Current Loop connection by 4 screw terminal Power Input 9vDC

e DCE/DTE switch selectable Power Consumption < 6W

e 20/60mA switch selectable Dimensions 54 x 76 x 20mm (D x W x H)

e External DC power required Weight 60g
Temperature 0°C ~ 50°C (Operating), -10°C ~ 70°C (Storage)
Humidity 10~90% non-condensing

RS232 Current Loop Application

q Ordering Information
' icCL- [:":”:":”:l Model Type
RS'232 |CCL-2 PC 2 : RS232 Current loop, Terminal block 4 wires

Example: icCL-2
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RS232 Converter

RS232 to TTL/CMOS Interface Converter

1IC232TTL E‘xgﬁf |

The ic232TTL converts RS-232 to TTL/CMOS compatible level. Two channels are used to convert from RS-232 to 0/+5 VDC signals, and two
channels are used to convert from 0/+5 VDC signals to RS-232. Therefore, this converter supports TD, RD, RTS, and CTS. The RS-232 side is
a DB9 female connector while the TTL/CMOS side is a DB9 male connector. This unit is powered from the RS-232 data and handshake lines
whether the lines are high or low and may work at baud rates up to 115.2kbps. The handshaking lines (pins 7[RTS] and 4[DTR]) may be in either
a high or low condition, but must be present to power the converter. It is important that TTL/CMOS logic, and only TTL/CMOS logic (0 to +5 VDC)
be used for the TTL/CMOS side of the converter. The maximum sinking current for one TTL/CMOS output is 3.2 mA. The maximum source
current for one TTL/CMOS is 1 mA. Signal levels are inverted by the converter.

Features TTL / CMOS Input  RS232 Output
e Electrically converters ASYNC RS-232 to TTL/CMOS level Low (< +0.8V) +5V minimum, +9V typical
e Interface powered, no external DC power required for this High (> +2V) -5V minimum, -9V typical
converter
e RS-232 DBYF connects directly to PC COM port TRS232 Input TTL / CMOS Output
e TIL/CMOS level connects directly to embedded system’s UART Low <+0.8V & >-15V +3.5V minimum, +4.6V typical
e Baud rate up to 115.2k High > +2V & <+15V  +0.4V minimum, +0.1V typical
Weight 20g
Dimension 60 x 31 x15mm (D x W x H)

RS232 Current Loop Application

{ Ordering Information
ic232TTL : RS232 to TTL/CMONS

RS-232 IcCL-2 pC

Asynchronous RS232 to
Synchronous (HDLC)

ICAS/IP

The icAS/IP, interface converter allows full conversion between a computer / terminal RS-232 asynchronous port and a synchronous modem.
The icAS/IP conforms to the ITU-T V.22 standard and accommodates the difference in frequency between the asynchronous port and synchro-
nous modem. This unit derives its baud rate automatically from the transmit clock of the modem and operates at data rates from 300 to

19200bps.
Features Data rate 300 ~ 19200bps
e Convert ASYNC RS-232 to SYNC (HDLC) V.22 protocol Connector RS232: DB25F or DB25M with adapter cable
e Automatically adjusts baud rate Standard ITU-T V.22
e Baud rate up to 19.2kbps Indications LEDs (Power, link)
e Fully transparent to signals Power Input 9vDC
e Function set by dip switch Power Consumption < 5W
e Interface powered, no external DC power required for the "IP" Dimensions 54 x 73 x 20mm (D x W x H)

converter family Weight 1509
e An external power adapter (9VDC@600mA) may be used if the Temperature 0°C ~50°C (Operating), -10°C ~ 70°C (Storage)

application of the unit is in a poor communication environment Humidity 10~90% non-condensing

Async to Sync Application
_ Sync Sync _ Ordering Information
S i Moder i eASIP Pe icAS/IP : Async to Sync converter V.22 protocol
Async ii ’ ’7 im
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POTS Converter

DTMF to Pulse Converter

DTMF

The DTMF to PULSE Dialing Converter is an electronic device used to convert the DTMF tones from telephone, modem, or fax equipment to
standard telephone pulses. Connecting the device is very easy. Simply connect between the tone source device and the phone line. Received
tones are held in buffer and output as pulses after 3 seconds of not receiving any more tones.

Features Connector 2 xRJ11
e Receives DTMF tones from POTS and outputs pulses Indications LEDs (Wake-Up)
e Powered from the telephone line Pulse dialing rate 10pps (default) or 20pps
e Detects DTMF tones Make/Break ratio 40:60 (default) or 33.3:66.6
e 32 character buffer Dimensions 135 x 79 x 25mm (D x W x H)
e 20 second time-out will cease any conversion Weight 1509
e Pulse dialing rate factory settable for 10pps or 20pps Temperature 0°C ~50°C (Operating), -10°C ~ 70°C (Storage)
e Make/break ratio factory settable for 40/60 or 33.3/66.6 Humidity 10~90% non-condensing
DTMF to Pulse Dialing Application Ordering Information
Generated Pulses DTMF : DTMF to Pulse dialup converter
{ Phone Line
ii Tone Source
DTMF
NS
v e
YA
— )
D o
Fax Modem Phone a0
m M
2
n

.

D
=
(0]
(%}
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Management Software

Element Management System

EMS

The objective of EMS is to provide four major functions for telecommunication operators:

 Fault Management (FM) » Performance Management (PM) « Configuration Management (CM) « Security Management (SM)
The EMS Server is designed to provide all the configuration and maintenance functions for the communication device. The method to access
EMS Server functions is via CORBA protocol according OMG CORBA Specification. When a user loads EMS Client software and sets up a
link to the EMS Server, it will be possible to monitor and control all network devices via CORBA actions. EMS Server uses SNMP Protocol to

monitor and control the network devices via SET GET and TRAP SNMP actions.

The major tasks include:

1. Collect configuration information from SNMP Agents via SNMP protocol and send to them control commands to change their state.
2. Guarantee storage of all information in external database server

3. Transfer control and configuration data to and from client SW via CORBA

4. Organize and maintain control objects in database and client configuration constructions, which describe system.

5. Provide role access to mentioned above objects

Network Scheme Diagram

S Element Management Console v1.27 for admin
File Tools Help

NMS Network rmarm r’Traps rParfnrmam:a ’/PMGraphs

CORBA NORTH BOUND il consoe [ Rack 0 Local

) bl :
Nk PR | ——
JDBC i FRM220

CORBA

Server

o 8 rriao

o W FRM220,172.24.1.20
¢ Wl Racko
? ., Local
¥ siot 1 FRM220-MMC
¥ siot 2 FRMz20-101001[ %
¥ siot 3 FRM220-10100I[ %
¥ siot 4 FRM220-100001[ 5
¥ siot & FRM220-101001[ 5
il ¥ siot 6 FRM220-101001[ 5
: ¥ siot 7 FRM220-101001[;
¥ siot & FRM220-101001[ -
L's .’ Remuote g
¥ siot 2z Fwc-10000]

Client

SNMP

mr—p

ETUO1A

SNMP SNMP

FRM220

ETUO1A

Polled Network Elements

20080
dddmmo

Agents

By utilizing a modular design, a large variety of configurations
may be realized and the unit may be custom tailored for
each specific application.

CORBA Server

CORBA Name Service provides the ORB (Object Request
Broker) central component of CORBA. It encompasses the
entire communication infrastructure necessary to identify
and locate objects, handle connection management,
deliver data and is responsible for communication of
requests.

Broker server

Broker Server collects the information data from the specific
SNMP agents and keeps updating it to the SQL server via the
JDBC (Java DataBase Connectivity) driver.

SQL Server

SQL Server is the place where the Broker collected data is
stored, the database will store Alarm Trap and all informations.
CTC Union’s EMS is compafible with MS-SQL 2000, 2005 and
MS-SQL 2005 Express.

Workstation-Clients

Workstations act as clients in the CORBA architecture. They
provide the JAVA applet GUI to monitor and control the
agents at far end. They also receive the Alarm Traps from the
corresponding SNMP  AGENTS. Multiple workstations are
allowed in this field.

W siat 3 FMc-100100)
¥ siol & FMc-10/1 001
¥ siot 5 Fuc-10/1 001
¥ siot & FMc-10/1001
¥ siol 7 FMC-10/1 001
W siot & FMC-10/1 001

#|-Rack 0 Remote

i FRM220

Configure Command Tool Bar

File Tools Help

200000
dddmmo

Network | Alarm | Traps | Performance | PMGraphs
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Features

® JAVA based
EMS is pure JAVA project and collects all benefits of
this technology including multi platform support,
module design, and client-server architecture.

B Event driven
Using events as primary objects for communication
minimizes network loading, increases performance
and allows including a given quantity of network
devices with predictable CPU and RAM loading,
depending on this quantity.

® Open architecture
Provides APl and IDL files for integration with upper
layer systems.

Management Software

B Database support
Support for microsoft SQL Server 2000,2005&2005 Express
Flexible SQL interface design for server and client
optimization by customer.

B Data integrity
All data is located in the same place. User profiles are
stored to and loaded from one source. User created
objects are stored and loaded remotely and/or locally.
There are well-defined procedures for backup and
restore configuration, topology, alarm and user data.

®m Standard SNMP and CORBA support Design has no
assumption to any CORBA vendor. Tested with different
Object Request Brokers.

& Topology Management v1.01 -- france.conf
Files Edit SelectlLink Tools

i}Ge'l || Add || Edit ” Delete ” Find| |Se|ec12 ” Unselect2 ” Link || Unlink| |EnterGroup ” Exit Grnup|

TO p O | o g y Topology rﬁroup Summary r Node Summary |
Temp Nodes Current: Root
Getting Topology Map node : ~
User can load maps to SQL server, load maps e BELGIUM
Lille ® GERMANY
from SQL server or delete attached maps. | WoraPas-e-catats
Download procedure is very simple. " Amiens LUXEMBOURG
.
/ Ro:len Picardy =
. ! —— n-
Map area may be used to layout any objects i e e ﬁ/’%}fﬁ#
from Root and Node panel. . Normandy =l iy
i St FRMZZ0 172z Unlink Node e
Brittany Ren.nes 172.24.1.20 Chan| Edit Hode
Wt « Orléans Delete Node Alsace
. i ) . s Loire
Using drag-and-drop, put any objet?t to map area. o RANCE Eonnecdt:mlpm .
Any label or network element location name may Loire Vailey C T“;"": o
. . . L G-ty WITZERLAND
be added to object. Objects in red color indicate Pars et
some alarm condition is present in the device. Right fm3206 e
L . . ] Polipy=_ 17224121 i’:,'mﬂusm
clicking an object brings a popup window to select Coonac) Himoges 5 Lyon
Telnet or Http management directly. Clermont-Ferrand
ITALY
EMS Hardware SE Operating System
e
R — R'i’\:r"_m JRE. EMS Kit, Windows, Linux, BSD
. ' ODBC Driver
Requirements >2GB (free)
P4 1.6G or MS-SQL Server Windows 2000 Pro
higher, 512MB or Server, Windows
Availablameaos SQL database Server RAM, HD 7.0 (or MS-S(_?'— 2003 Server,
R e 2000) EMS Kit. i )
ETUOLA, ERMO1, FMUXO1A, WinuowsiXeVistal
FMUX01A/Plus & FRM220 Al @
higher, 128MB
CORBA Server le\l\:rHD jQ\I/EAEMS Kit Windows, Linux, BSD
>1GB (free)
PII1 800 or
Workstation- Clients :ir:rhlssMB JAVA JRE. EMS Windows, Linux, BSD
‘ Kit
>1GB
P4 2.8G or JAVA Windows 2000 Pro
All-In-One higher, 1GB JRE, EMS kit, or Server, Windows
RAM, HD MS-SQL Server, 2003 Server,
>10GB (free) ODBC Driver Windows XP, Vista

wawabeuepy ~J
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Management Software

Element Management System :

EMS Manageme

Fault Management

Trap List

All alarm traps will be stored in SQL database. In
Traps page, press "Auto Refresh” button to get
the current alarm trap records in database, and it
will update status automatically. Press "Pause”
button to halt the screen, then, operator can make
"ack" or "clear" action. Press "refresh and save
file" to get the current alarm trap records in
database and save to "TrapList.txt" file in disk.

Network | Marm | Traps | Perfoemance | PMGraphs |

P

/
-, cic

—

nt Functions %___'!crc

[

File Tools Help

Network | Alarm | Traps p
Filter / Masker Show Action
From system time: Clear Date & Time ) Show ack only
Ta system time: Clear Date & Time B FErEES Ty
Agent’s name: Agent Select
- ® Show acknot ack
Body’s filter text: Bodly Fitter Select
Body's mask text: Body Mask Select [7] Show not clear only
Traps List
‘ Real-Time H Export H Previous Page H Next Page H Refresh Current Page: 1/7
index id stern agent message ck | clear| op_name |imestamp remark
1491 2009-04-01 18:48:3...FRM2: Chasgsisl, Blot08, Remote: FMC-10M000 .| [ | LI |admin =
2/480 2008-04-01 18:47:3._[FRM2: Chassisl, Powear! Ohl ] L] |admin
3489 2009-04-01 18131 |[FRMZ! Chassis0, Power! OFF. ] L] [admin
4488 2009-04-01 18105, |FRM220 Chassis, Slot0d, Remote: FMC-101001 . admin
5487 2009-04-01 18103 |FRM220 Chassis0, Slot08, Remote: FWC-10/1 00! ] L] |admin
6486 2009-04-01 18:07.2...|FRM220 Chassis, Slot02, Remote: FMC-101001 . admin
71485 2008-04-01 18:07:2 |FRM220 Chassis0, Slot02, Local: Card FRM220-1001 ] [ [admin
9484 2009-04-01 18:07.1...|FRM220 Chassisd, Slot02, Remote: FMC-10M1000 .. [ L] |admin v
9483 03-04-1 71 |FR Chassisi, Slot02, Local: Card FRWM220-1001 ] [ [admin
10/482 0 - 71.|FR Chassis, Slot03, Remote: FMC-10M1000 .. [ L] |admin
11/481 -04- 70 |FR Chassish, Slot03, Local Card FRM220-101 ] L] [admin
13/480 09-04- 70.|FR Chassisl, Slof03, Local. Card Empty L] [ [ |admin
13478 2009-04-01 18:06:5_|FRM220 Chassis, Slotn3, Rermote: FWMC-10/1001 ] [ [admin
14478 2009-04-01 18:06:5. |FRM220 Chassis0, Slot03, Local: Card FRM220-10/1 ] L] |admin —
15477 2009-04-01 17552, |FRM220 Chassis, Slotd3, Remote: FMC-101001 . admin
16476 2009-04-01 17:55:1. |FRM220 Chassis0, Slot03, Local: Card FRM220-1001 ] L] [admin
17475 2008-04-01 17:95:1...[FRM220 Chasgsis0, Slot03, Local: Card Empty J B [] |admin
18474 FRM220 Chassis0, Slot03, Remate: FWC-10/1001 admin
- 3, Local: Card FRM220-1071... admin
i03, Rernote: FWC-10/001 admin

[ = [n stots

Location

Security

Activity Log

All activities performed on any Network Element
are logged with time-stamping, the user making
changes and the changes made.

ATowly  [Systm mess

Active Alarm List

On the System tab, you can view all Active Alarm Lists. Three kinds of filters can be applied to alarm list. User
may select one agents, local or remote rack, and specific status as filters to watch active alarms. The status
filter can be categorize Urgent, Non-urgent, Event, Empty (don't show), and all statuses label or network
element location name may be added to object .

System Tools Help

[‘Brokers | Agents | Messengers “Users | UserLog | ActionLog | Misc | Discovery

Filter
From system time: Clear Date & Time
To system time: Clear Date & Time

Client's name: | |

ActionLogs
Previous Page H Next Page H || Clear Log |Cunem Page: 1/1
index timestamp client agent action
1 2008-03-31 19:39:20.903 admin FRM220 [FAO0IOpModelocal.0.3 ] switch —= converter
2 2008-03-31 19:38:52.187 steve FRMZ220 [f100IFxLETestLocal.0.3]: action --= off
3 2008-03-31 19:38:26.217 steve FRMZ20 [f100IFxLBTestlLocal.0.3]: off --= action
4 2008-03-31 19:37:50.187 steve FRM220 [AO0IErMultlocal.0.2]:0--= 4
g 2008-03-31 19:37:40.623 steve FRM220 [F00lriMultlocal.0.2]:0--= 4
5] 2008-03-31 19:37:25.937 steve FRM220 [f00IErModelocal.0.2 ] no-limit--= n512k
7 2008-03-31 19:37:21.42 steve FRM220 [Fo0iriModelocal.0.2 1 no-limit = ng12k
g 2008-03-3119:37:04 217 steve FRMZ220 [f100IPortActivelLocal.0.2 | inactive --= active
9 2008-03-31 19:36:40.92 steve FRMZ220 [f100IPortActivelLocal.0.2 | active --= inactive




Management & Alerts
Network Element Discovery

The EMS has a tool for automatically discovering SNMP
agents on the network. Simply enter an IP address range
and the discovery program will ping every IP address
looking for SNMP agents. Once discovered, the agents
can be selected and brought into the broker for polling.

FMLIE Parrs

Management Software

System Tools Help

fBlukers rngenh rMessengers rUsers rUserLug rncliunLug rﬁrﬂiscmw |

Search Range SNMP Setting
Search:From [1722411 | Te 17224125 | (" ity String [private | sumP port 151 |
Managed Agents

Agent \ Mame | Location \ Description | AddioAgents
UnManaged Agents

Agent Mame | Location Description AddtoAgents
1722413 Rennes FRM301 |Hennes, France FRM301 SHMP Agent Wersio L]
1722414 FRM301 SNMP Agent Mu@ctcu.wm FRM30T SHNMP Agent Yersio..
1722418 FRM401 SHMP Agent ctougdms2 hinet.net FRMA01 SHMP Agent Wersio L]
17224118 FHUX Patis Parig, France FMLO01A SMMP Agent
17224117 ERMO1 Bordeausx Bordeaux, France ERM-01 SKMP Agent Yersion L]
172.24.1.20 FRMZZ20 Linknown Linux 2.4.20-ucO #9573 =

Status : Completed...

| || stop search

Local = P = chanet

fera x| mem  [pam

Performance Monitoring

Device performance is plotted over time using standard
PM data such as ES, UAS, etc. PM data is typically
only available for PDH devices such as the ETUO1A
and ERMO1.

Alarms sent by E-mail & SMS

The EMS is capable of sending emails and or SMS text
messages to selected administrators when critical
alarms occur. Prompt notification of system problems
aid in getting problems in the network fixed in the
shortest time possible.

E5 Broker Server Adm
System Tools Help

istrator v1.27

mekers I’ngems r

Users | UserLog rnminnLng Misc Discwery‘

Server Applied Agent
SMTP | SMS __name | ip_address
enable| name | host [ uger_account I auth_sccount
Add SM [%]

Name MAIL

Host Address 211228378

User Account £OrT

Auth Account steve@eicu com b Delete lIl Izl
Messenger Auth Password [essssss Not Applied Agent
enahle | name \ type | 2! kewword name | ip_sddrese

| Add ‘ ‘ Edit | ‘ Delete ‘

1wawabeuepy ~J
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Management Software

Windows Based Management Software

Graphical User Interface
FRM301, FRM401

Minimal setup, maximum uptime and optimum security are the goals of every network manager. To
achieve these goals, network management systems must support various important functions :
1. Fault management - correlates fault management data from all network devices, solates faults and initiates recovery actions

| Graphic User Interface

2. Configuration management
3. Performance management

CTC Union develops a perfect solution for the above managements. The intelligent NMS provides the
support that the network manager needs. It consists of three parts :

1. Terminal mode: Configuration by local RS-232 serial port; Maintenance & alarm

2. MIB file SNMP: Configuration by RJ-45 10/100 Ethernet port; Complies with MIB-II standard

3. GUI SNMP: Configuration by RJ-45 10/100 Ethernet port; Real time monitoring & trap alarm in Window® graphic mode

MIB File Browser Terminal Mode
_ e T SRRk Rk kR ko ok koo
o2 | ] | @ & | | o e 9 ]| %%k CTC UNION TECHNOLOGIES CO., LTD V4.06 -17[0Oct. 28th] k%
[Quey | e | Feg | *k FRM-301 Fiber Optical Media Converter Rack Management *¥%
Bl:mil:l’ﬂm okt skkekekskskskokskeksksckkekskskskskoksksksksekkekskskkskoksksksksrekkekskskskkokskskkskskkkskkkskokskekkok
i:;‘::‘n I B oo R | Main Menu and Rack Status:
=T 2] [k o MG SOFT 108 Brcwses Podessona Ecion 5] 1:Slot #1 >> 10/100 Base << || 9:Slot #9 >> 10/100 Base <<
"B e 2:Slot #2 >> 10/100 Base << || A:Slot #10 >> 10/100 Base <<
& oot ciis J 3:Slot #3 >> EL BC << || B:Slot #11 >> 10/100 Base <<
B VTP DR Mode 4:Slot #4 >> E1 BNC << || C:Slot #12 >> 10/100 Base <<
& o e Vbt 5:Slot #5 >> SERIAL << || D:Slot #13 >> 10/100 Base <<
G s i 6:Slot £6 >> SERIAL << || E:Slot #14 >> 10/100 Base <<
1@ ek Bemote,_Loop_isck_ies_Fie 7:Slot #7 >> V.35 << || F:Slot #15 >> 1000E 14
-G 8:Slot #8 >> V.35 << || G:Slot #16 >> 1000 Base <<
B vt Command Function Key:
z::ﬁzlﬂ’:ﬁ e 1" to’9, "A to’ G : I/0 Cards Setting
@ e UTF Hegetision Mode "P’: Show Fans and Powers Status
e "R : Refresh Status
'BSC Logout
.un’.l:_&){.‘.‘um!lsl‘:;; T "M : Manager Configuration Setup
_'mc:gx_ﬁm_nsa _Ij *S . System Configuration and TFTP Setup
M- ouctlcirblots = |l _ . K Console:[On line] Telnet:[Off line] GUT:[Off line]
s MIB T [ ECRETEET T

Main Screen

Accessed IPs are stored in the program

Gl FRM301 Manager GUI v2.21 [2005 Nov. 15th]
Config Edit About Exit

Run Agent IP / Hame

Events Index

-’7 el [ EEEEEEEEEEEEE EE

Nofccess iy [ i 1908 10A0E1E. 161 @60 1003100 81508106 U35 U, 35 SERIASERIAEBNCELBNCIB-1000-16¢

pelt oA RBRBER - ke
Link Loss [{lEx—J—| [l giol Nooll WosBl o1l fos o5 foad fos foa fen

iy [y il MOME MOME MOME MONE HOME HOME MOME HOME MOME |8 18K08- 166 8166 6 166 61606160 8- 165

3|7m Raokd [[1r220 15 5] a This main screen.o!lows users to enter
ﬁ g Area-C SERTASERTAG. L BB L BELAL~ 1 6 .1 B 1 BELB. L BEL A1 B0 1 BHLE 1 B0 B 311 8.1 60l B 1ML 6. 1B 8.1 B new or SeleCf eXISTIng IPs Of O” OgenTS.

3,701-%_“;”—”22,,1_g o Whe.n the IP is entered the list of .
Puar Fan 14rea-D NONE |8-1800 1818 15161606 160 B-LBL6-16 NONE NONE HONE NONE HONE NONE NONE HONE available FRM301 / FRM401 chassis

© (e A BN BN PN BN B B B me Rs me e | Ore displayed.
01 I - Bl Bl Bl Bl 00 R R R R
Pwr Fan NOME NOWE NONE MONE AUTO AUTO AUTO AUTO AUTO &UTO AUTO AUTO LI
Ti IP_Adds Ch. | 7 Inf ti
ime ' Address annel nformation oA
1.4 5lob 16 Fiber link dowr, Channel : HA
2414 o Slot 16 Fiber ink up.
Trap Group
TrapCount :
2
Clear Trap
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Features

View which type of cards occupy the chassis slots

Full Read/ Write capabilities

Enable/ Disable individual cards or channels

Monitor power module and fan assembly in the unit

Alarm detection for each card, power module & fan assembly

Poll readings

FRM301 Rack View Screen

Management Software

e Cards maintain their configuration even if the Management Module fails

e Fully compliant SNMP interface with Windows® 95/NT/98/2000/XP/Vista GUI
e Configuration settings up or download to/from management PC

e Loop-back test capability

o Get CPE status of remote side

i FRM301 Manager GUI v2.21 [2005 Nov. 15th]

LEDs display actual status

Model name displayed

Displays the selected
chassis information.
Click to view card Each line card is

displayed with LEDs

FRM401 Rac k VI ew Screen LEDs display actual status
12 n 10 9 8 7 3 ] 4 3 2 1

Accessed IP displayed
and status in real time.

Redundant powers displayed

Cooling Fan displayed

power 2 povier 1 ;
o =
Rack g
= Y
5 iel 'T|I relilat T Specific cards with connectors are (e}
fanz displayed D
3
B (one fomne [amne {oens {oune fomee fomee fonee fonee fanee fanes fonee | o
1‘!,‘:5 "‘"’4— Fan LEDs display er
; tant | !| ‘ !| ! !‘ !| !| ‘ fang Displays the selected —+
= = chassis information.
fan2, tan2
Each line card is
displayed with LEDs
and status in real time.
192.168.1.133 - full dupl Fiber link UTP link UTP Speed 100 oK
— ek (e R L o |

SNMP card with connectors are

displayed

AC/ DC Redundant power modules
display

Accessed IP is stored in the
program
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Management Software

Windows Based Management Software

Graphical User Interface
FRM301, FRM401

Card Setting [1 5 Fast Ethernet Line Card Setting
Card -1 Agent IP - 1722414
Card Type :10/100 Machine Hame : Area-d
—C d Set -
Channel Enable/Disable ¥ Enable " Disable #— Edit line card status
UTP Speed & 100 BASE  0EASE
UTP T/R Duplex Mode & Full Duples ) Half Duples An individual card can be highlighted by
UTF Megatiation Mode i Auto = Manual licki h fCh i
Fi Te/Re Duplex Mode * Full Duplex = Half Duplex Slesiglonithelconverero aSSs SCEe
Link Loss Farwarding " Enable ' Dizable Ascreen is displayed that allows the
SetToDefault Read Modify Modify All | Close network administrator to edit the converter's

configuration, get the remote unit's status or

~Remote Status

Card Type- do loop back functions.

Remote Loop Back Test Click for loop back test

UTP Link--
B2 Wil oo e ) )
i Get Remote CPE Status |1 Click for getting Remote
UTP Spagd-mmeeremeeemeeeremmeeees UTP 100 CPE Stat
e atus
UTP Tx/R Duplex Mod -{UTP FULL

UTP Megotiation Mode---- TPAUTO
Fis Te/Re Duplex Mode--------- Fx FULL
Link Lozs Forwarding------------ DISABLE "

Result Status @ Get CPE Status.....Success |l

Remote CPE Status displayed

Card Setting [1000] x|

Card : 16 Agent IP : 1722414 5 g . .

Card Type 1000 Machine Hame : &rea-d Glgablt Ethernet Llne Card Settlng
—C d Set

Channel Enable/Disable (+ Enable " Dizable

TR Duplex Maode * Full Duplex " Half Duples

Link Losz Forwarding (" Enable + Dizable Edit line card status

SetToDefault | Read | Modify | Maodify All | Close

Click the button for a 1000Base line card to view

Load ANl CFG FromDB | SctéiiionSaved | Save Al CFG ToDB | RIEE L ERRReges i nejeard-Under the GUI,

the card's status, Tx/Rx Duplex mode and LLF

~FRemote Statu

] Mo W Remote Loop Back Test
1) 7 —— JutPop
Fi Lifyheeoeeeseeseemeemeemeememeeneen W Get Remote CPE Status
UTP Tx/Rx Duplex Mode--—-- IUTF'FULL

FiX Ti4/R Duples Mode———[FXFOLL |

Link. Loss Farwarding:------------ W

Click for loop back test function may be read or modified.

Click for getting Remote CPE Status

Result Stabus @ Get CPE Status.....Success |l

Remote CPE Status displayed

Local & remote configuration FRM301 El/Tl Screen

i Card Setting [E1/T1 Serial] =10 ]

Card Number : 3 Agent IP: 1722414 B
Card Type -E1BNC Machine Name - feat, LEDs display actual status
- COMMAND SET | LOCAL SITE STATUS E1T1-Fx] REMOTE SITE STATUS
@ Local ' Remote ~Card Status - ! —Card Status :
Card Type: [ ETBNC = ﬁ"s Card Type E1BNC
Port - [ENABLE ||| Fimware Ver iA] et ||| Firmweare Ver: 11
Hardware Ver. 1.1 Hardware Yer: 1.1
FEF : [DISABLE > || s Status: 0T AIS Status: [__OFT
s T | o s L T If an E1/T1 line card is installed in any slot, the status of
) E1T1 Link:[__LINE BT Link || 971 Link : [ LINE.
A8 DISADLE =] g o Cunent Settings the E1/T1 link, port settings and loop back functions may
Porit EM&BLE Port @ ENABLE H H H
e (o | e be viewed by clicking the channel button.
E1/T1 LB :[gFF B Line Code: [HDB/BEZS Line Code - [HDE3/BEZS
AlS OFF A5 OFF
. E1/T1 LB OFF EV/TILE OFF
Fiber LB :|oFF i TFF FiberLB: [ orr

Default| Port Reset | Set Get Close

‘Resu\t Status

Remote Status displayed

Local converter Status displayed
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Windows Based Management Software

Graphical User Interface
FMUXO1A

The FMUXO01 GUI (Graphical User Interface) is a Windows® based program that uses SNMP protocol to monitor and configure the

Management Software

FMUXO01 fiber multiplexer in an easy to use 'point & click' graphical environment. The user interface gives a graphical representation

of the managed unit's LED status in real time and provides a 'trap window' to view any alarms generated by the FMUXO01A.

EUFMUZ GUI »1.5n

Config Edit  About  Exit

Select Device
[~ Lock

LOCAL | REMOTE |

1

[ —
- = & EX 2
Optical

LenanneL |

=10l x|

Main View of GUI

1 Select a device from the list
8 Select “Local” or “Remote”tab

© View all channel status

Date Time

IP_Addiess

2004/02/05/PMO118:25 ==> 172.24.1.11 Port 1 - ChDSignal Lass  [ON ] Trap Group
2004/02/05/PMO1:18:25 ==> 172.24.1.11 Port 1 - ChaSignalLoss  [ON ]

2004/02/05/PM0118:25 ==3 172.24.1.11 Port1-ChESignalLoss [0 |

2004/02/05/PM0118:25 ==> 172.24.1.11 Port1-ChCSignal Loss  [ON ] TrapCount :
2004/02/05/PM01 1857 ==> 172.24.1.11 Port1 - ChaSignal Loss  [OFF]

2004/02/05/PMO 1867 ==> 172241 11 Pott 1 - Ch BSignal Loss 8

4 View trapmessages in realtime

CSignal Loss
Part 1 - Cl

Clear Trap |

Example of Optical aggregate
configuration and performance

Emoptical Card Options

Example of E1/T1 tributary card's
configuration and performance

—Setting

data view display
=] EfIEL/T1 Card Options I ] 3| 7
Optical Card Setu Optical Card Status E1/T1 Card Setuj E1/T1 Card Status g
. —Setting
Card Type: Cad/Charmel: [ Port1 Chncd =
CadSenice - -
O e N Ghn Servico o 5| cwne [ Eim o
SignalLozz: [ Signal Normal Chin Service © %
Optical 2 ISlandh_l,l 'l Loop Back : (Lt CDdeIHDB3[E1]J’BBZS[T1] j Signal Loss: | Signal Normal 3
—Current Perfformance .
ALS lm Laop Backll][[ j Loop Back: [LoopBack Normal er
Es:[ 0 ] BPY: [ BPV Homal =),
— T S —
Loop Back |OFf - —Current Performance
el 0 ] _ s 0 ]
HistoryPerformancelndex: | oo -
o e
—History Performance O |I|
HisloulPerformancelndex:II]I] 'l ES: “ ~History Performance
s : (L] -
Set | Get | es: [T
set | et | cv: [ uss: [
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Management Software

Windows Based Management Software

Graphical User Interface
FMUXO1A/Plus

The FMUXO01 GUI (Graphical User Interface) is a Windows® based program that uses SNMP protocol to monitor and configure the

FMUXO01 fiber multiplexer in an easy to use 'point & click' graphical environment. The user interface gives a graphical representation

of the managed unit's LED status in real time and provides a 'trap window' to view any alarms generated by the FMUX01A.

FMUXO01A/Plus GUI

FMUX01A_GUI
System  About

MOME FULL ;
MNOME 100ME  Unequipped c i
[ ] b

& oo [] B[] vee~ Tasss
e/ Rackd wier1.0.3 SNMP EXT CLK GHANNELS
by’ Racks
& Racks . Port Status 1 IP:172.241.75
G’ Rack? 4xE15 4xE15 D21 4xR5530 Rack : FMUX-1
& Racks | o () o o () o o () o o (TR » | Local Run Setup ‘

Trap Information

Receive Time AGENT  Channel/Information M M

2009/071315:07.38 172.241.75 Fackl TrailType:E1 Location:Local Port1 Channel1 AlamType:L0S SeventyMajor Description:Dsx1 alarm trap cleared
20095071 315:07:38 172.241.75 Fackl TrailType:E1 Location:Local Port1 Channel1 AlamType:AlS Severity:Minor Description:Daxl alarm trap issued

2009/071315:07:38 172.241.75 Fackl TrailType:E1 Location:Local Port:1 Channel2 AlamType:AlS Severity:Minor Description:Daxl alarm trap cleared
2009/071315:07-38 172.241.75 Fackl TrailType:E1 Location:Local Port:1 Channel:2 AlarmType:L0S Severitw:Major Description:Dzxl alarm trap izzued
2009/071315:07:43 172.241.75 Fackl TrailType:E1 Location:Local Port1 Channel1 AlamType:AlS Severity:Minor Description:Daxl alarm trap cleared
2009/071315:07:43 172.241.75 Fackl TrailType:E1 Location:Local Port1 Channel1 AlarmTypelLOS Severity:bajor Description:Dexl alarm trap issued
2009/071315:07-44 17224175 Rackl TrailTupe:E1 Location:Local Port1 Channel:3 AlamnType:LOS Severitw:Major Description:Daxl alarm trap cleared
20095071 315:07:44 172.241.75 Fackl TrailType:E1 Location:Local Port1 Channel 3 AlamType:AlS Severity:Minor Description:Daxl alarm trap issued

2009/071315:07:49 172.241.75 Fackl TrailType:E1 Location:Local Port1 Channel 3 AlamType:AlS Severity:Minor Description:Daxl alam trap cleared
2009/07 13 15:07-45 172.241.75 Rackl TrailTupe:E1 Location:Local Port:1 Channel: 3 AlarmTywpe:L0S SevertwMajor Description:Disx] alarm trap izsued
200950713 15:07:49 172.241.75 Fackl TrailType:E1 Location:Local Port1 Channeld4 AlamType:LOS Severty:bajor Description:D el alarm trap cleared
2009/071315:07:45 172.241.75 Fackl TrailType:E1 Location:Local Port1 Channeld AlamT ppeidlS Severity:Minor Description:Dsx1 alam trap issued

Example of Trap Information exported to Microsoft® Excel™ format (CSV)

# 20090713 _150830 - OpenOffice.org Calc =3

Ele Edit View Insert Format Tools Data  Window Help X

B-reloZ SR VL aR-go-0- AHHIQ N

by [arial Ve #M BIU s==ssMUb%8E2 4 2
v fw £ = |07/13(200915:07:38

A B | ¢ ] b | E [ F T.

07/13/09 03:.07 PM|172.24.1.75 Rackl Sewerity:Major |Description:Dsx1 alarm trap cleared
07/1309 05:.07 PMN7224.1.756 Hackl Severity:Minor Description:Dsx1 alarm trap issued
07N303 03:07 PM17224.1.75 Rackl Severity:Minor Description:Dax1 alarm trap claarad
071309 03:.07 PM17224.1.756 Rackl Severity:Major Description:Dsx1 alarm trap issued
07FN30903:07 PM 17224175 Rackl Severty:Minor Description:Dsx1 alarm trap cleared
07N309 03:.07 PM17224.1.75 Rack! Severity:Major |Description:Dsx1 alarm trap issued
07N309 03:07 PM17224.1.75 Rackl Severty:Major Description:Dsx1 alarm trap cleared
0713090307 PM172.24.1.75 Rackl Severty:Minor |Description:Dsx1 alarm trap issued
07/130903:07 PM172.241.75 Rackl Sewverity:Minor Description:Dsx1 alarm trap cleared
07N308 03:.07 PM17224.1.75 Rack! |[Severity:Major Description:Dsx1 alarm trap issued
1
1

OFA305 03:.07 Pr 17224 175 Rackl Severity:Major Description:Dsx1 alarm trap cleared
| 0PN30a 0307 P 17224175 Rackl Severty:Minor Description:Dsx1 alarm trap issued
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IP Surveillance Managed Platform

Chassis for IP Surveillance Series

IPS20

The CTC Union IPS20 is a 2U 19” rack with 20 slots for
holding up to 20 interchangeable and hot-swappable CTC
Union blades such as Digital Video Encoder and Fiber
Media Converter. The power modules are designed for
redundant power supply capability for reliable and
professional installation. The IPS20 gives flexibility,
scalability, and functionality to help construct a multi-task
system.

Features

e 2U 19” 20 slots Chassis with AC/DC power redundancy
e Chassis mainboard consists of passive components

e All modules and cards support hot-swap function

e Two alarm relays

e Supports H.264 Digital Video Encoder blade Card

e Supports H.264 Digital Video Decoder blade Card

20-slot Multi-service Platform

Physical Specifications
Dimension 303 x 438 x 88mm (W x D x H)
Weight 5.2kg without power supply

Power Characteristics
AC 100 ~ 240VAC

DC24 18 ~ 36VDC

DC48 36 ~ 75VDC

Environmental Specifications
Operating -10°C ~ 60°C

Storage -20°C ~ 70°C

Relative humidity 10% ~ 90% non-condensing
Predicted MTBF 75,000 hrs

Certification
FCC class A, VCCI class A, CE, RoHS

—l] Technologies Supported:
DVS-8501E (1-slot, 1-ch H.264 digital video encoder)

DVS-8501E-H blade Card (2 slots, 1-ch H.264 digital video encoder with hard disk)

DVS-8504E-FD blade Card (2 slots, 4-ch H.264 digital video encoder)
e DVS-8501D blade Card (1 slot, 1-ch H.264 digital video decoder)

Fiber Media Converter series products. (Refer to FRM220 series)

Thermal fan Holes

Chassis backplane consists of passive components

Hot swappable
cooling fans

Single or optional redundant power supplies

8-1



IP Surveillance Managed Platform

Power Redundancy
All the IPS20 chassis power supplies are hot swappable and modular, installing two into a chassis provides redundancy
should a single power supply fail. A fully loaded chassis can run continuously with only one power module fitted into

the chassis.

Cooling Fan
To further increase system reliability, the IPS20 chassis is fitted with two hot swappable fan modules. Both fan modules
can be easily removed from the rear of the chassis, without interruption to the operation of the line cards. A fully

loaded chassis can run continuously with only one fan module fitted into the chassis

Multi-functional provider and true IP surveillance solution, the CTC IPS-20

The IPS-20 is designed for flexible and professional digital video blades deployment. When there's a multi-channels
video encoder deployment demand, IPS-20 can hold up to 20 channels of CTC H.264 video encoder blade DVS-8501E
or 10 channels of DVS-8501E-H to build up a centralized video surveillance system that provides high quality image with

D1 resolution at 30/25 FPS each channel.

Held the latest CTC H.264 video encoder blade DVS-8504E-FD, which provides up to 4 channels video stream each
blade, the IPS-20 gives an even larger professional surveillance configuration that provides 40 channels video streams

under full D1 at the same time!

Besides the encoder, the IPS-20 can also hold up to 20 channels CTC H.264 video decoder blade, DVS-8501D, to make
the diverse video distribution in the control room. With the capability of the DVS-8501D, the video data can be
decoded back to analog format ad utilized on more existing security devices like DVR, Matrix distributor, TV Wall, and

the legacy security monitor.

The hot-swappable feature makes the IPS-20 configuration even convenience when the system needs maintenance
or repair. Users can just unplug the old blade and plug a new one directly to recover the video stream and minimize

the system interrupted time.

In addition, a true IP surveillance cannot ignore the transmission task. The requirement of high volume data transmission
is surging. The fiber optical will definitely become the transmission main tend in the near future. CTC makes the IPS-20
in universal design that enables it to hold CTC FRM series blades as well to help build up a multi-functional system with
IP surveillance and transmission capability. IPS-20 gives you not only the professional IP surveillance deployment

platform but also a real one-stop completed solution.

Ordering Information

IPS20- DDDDD Chassis type

AC :100 ~ 240 AC power card

DC24 : 18 ~ 36 DC power card

DC48 : 36 ~ 72 DC power card
Example: IPS20-AC
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IP Surveillance Applications

IP Surveillance Ethernet Fiber Ring Application

IPCAM
SPD

>
“* pvs -
| —
= = -
m’ ‘—E’_‘-‘-séi Analog CAM
DVS
FRM220-1000EAS
Y. . IPCAM
= y SPD
frd
FRM220-1000EAS 13 -DVS v
— -
EH’ " Fiberring . H’ g-i-.,d Analog CAM
= . _— i
== Switch FRM220-1000EAS

[TTT— =

NVR

~— °*. FRM220-1000EAS

-- IPS20
-- -I-|-|-|-Jm|-l-|-|-J-J«|‘1.| “““ ’ IPCAM
i SPD
TV Wall DVS-8501D = DVS ——
El= -
uﬁ’ M“‘i Analog CAM

IP Surveillance Ethernet over Fiber Application

IE FRM220-10/100 DVS-8501E-H

2 ___H :’ -,_‘_g .| Analog CAM

L

Max.120km

o
Switch FRM220 FRM220-10/100  DVS-8504E-H

= — I

NEEEEEREEREE

-s*"l Analog CAM

FRM220-10/100
IPS20

-- (T— J_L’ FRM220-10/100 DVS-8504E-H
-r BEEEEEREEE] JJJ]J 14! L -
_I

TV Wall DVS-8501D
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IP Surveillance Applications
IP Surveillance with Ethernet over Coax Application

EOC-10 EOC-10 DVS-8501E-H  Analog CAM
Coax ]
a E Max.1.2km ' — 1-“

& EOC-10 IPCAM-8318F
o e

J

| EOC-10 EOC-10 - ;
Hi —’ Coax “‘.,‘ Analog CAM

e / 4
NVR Tep DVS-8504E-H | Vi
i i -

IPS20 ’—‘-1
-- O ————— ' Foc1o —“'v-"]Anamg CAM

PERRERRRRRERRECINTY —E— s V7
TV Wall DVS-8501D DV'S-8504E-H | Vi
-
IP Surveillance with G.SHDSL .bis Application
IE
- SHDTUO3b-ET10R DVS-8501E-H  Analog CAM
L ey TG
NVR Switch A— SHDTUO3b-ET10R IPCAM-8318F
_’— {444 — % &
= SREEEE 8
SHRMO03b ATM
Analog CAM <
.- IPS20 1 7
SHDTUO3b-ET10R '—“' =
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IP Surveillance Standalone Chassis
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IP Surveillance Blade Card Chassis

CTC Union's IP surveillance solution
is a highly efficient system based on a
universal blade design. The high
quality H.264 DVS (Digital Video
Server) can provide full D1 resolution
with 30/25 (NTSC/PAL) FPS.

DVS blades can fit in IPS series
racks together with CTC Union's FRM
fiber series blades to form a complete
and multi-functional solution. The hot
swappable blades also enable a quick
replacement of internal drives for lower
maintenance cost and less Mean Time
To Repair.

IPS 1-Slot Chassis
IPSO01

The CTC Union IPS01 is a single slot rack for holding
one CTC Union blades such as Digital Video Encoder
and Fiber Media Converter. The built-in power module is
designed for convenience and professional installation.
The IPS01 gives flexibility, scalability, and functionality to

make a high performance standalone.

Features

e 1-slot chassis for encoder, decoder line cards.

e Available in six types: external power adapter or power built-in

AC, DC, AC+DC, AC+AC or DC+DC.
e Fanless
e Dimensions :

external power 139 x 88 x 24mm (D x W x H)
infernal power 180 x 135 x 30mm (D x W x H)

Power Input

Power adapter

Input voltage 100 ~ 240VAC 50/60Hz
Output voltage 12VDC 1A

100 ~ 240VAC

24VDC, 48VDC, 72VDC

AC power
DC power

The risk of video data loss resulting
from transmission or central system
error will never be a trouble again.
CTC Union's DVS series provides
uniqgue and powerful local storage
capability to minimize this kind of risk,
thanks to CTC Union's modular blades
design.

Now customers can build up an IP
surveillance system according to the
exact channels they want. By using the
single blades design,
customers have the best flexibility and

1 channel

scalability ever!

Overview

In addition to DVS, CTC Union also
provides various IP cameras for
customers who intend to build up a
pure IP surveillance system directly. As
for the monitoring and recording tasks,
CTC Union's high performance NVR
(Network Video Recorder) can provide
a convenience and easy-to-use
platform for analyzing, distributing, and

managing image data.

CTC Union is dedicated to providing
our customers the most efficient way to
build up a system and create value!

1 slot Multi-service Platform
Technologies Supported

e DVS-8501E (1-slot, 1-ch H.264 digital video encoder)

e DVS-8501D blade Card (1-slot, 1-ch H.264 digital video decoder)
e Fiber Media Converter series products. (Refer to FRM220 series)

Ordering Information

IPSO1- DDDDD Power type

DC 12 : DC adapter
AC: AC power

DC: DC power

AD: AC+DC power

AA: AC+AC power

DD: DC+DC power

Example: IPS01-AC




IP Surveillance Standalone Chassis

IPS 2-Slot Chassis
IPS02

The CTC Union IPS02 is a 2-slot rack for holding up to 2 interchangeable and hot-swappable CTC Union blades such as
Digital Video Server and Fiber Media Converter. The IPS02 gives flexibility, scalability, and functionality to make a high

performance standalone device.

Features

e 2-slot chassis for encoder, decoder line cards

e Supports either one or two single width blades or one double
width blade.

e Power type: external power adapter

e Fanless

e Dimensions: 139 x 88 x 44.5mm (D x W x H)

Power Input

Power adapter

Input voltage 100 ~ 240VAC 50/60Hz
Output voltage 12VDC 2A

Features

e Four slofs chassis for encoder, decoder line cards

e Supports backplane connection between four slots

e Supports one fo four single width blades or two double width blades.
e Fanless

e Dimension : 162 x 87 x 88mm (D x W x H)

Power Input

Power adapter

Input voltage 100 ~ 240VAC 50/60Hz
Output voltage 12VDC 3A

100 ~ 240VAC

24VDC, 48VDC, 72VDC

AC power
DC power

2-slot Multi-service Platform

Technologies Supported

DVS-8501E (1-slot, 1-ch H.264 digital video encoder)

DVS-8501E-H Blade Card

(2-slot, 1-ch H.264 digital video encoder w/hard disk)
DVS-8504E-FD Blade Card (2-slot, 4-ch H.264 digital video encoder)
DVS-8501D Blade Card (1-slot, 1-ch H.264 digital video decoder)

e Fiber Media Converter series products. (Refer to FRM220 series)

Ordering Information

1PS02- [ ][I | 1] power type

DC12-1: chassis for one DC jack with an external
adapter (DVS-8501E-H, DVS-8504E-FD)
DC12-2: chassis for two DC jack with an external

adapter (DVS-8501E, DVS-8501D)
Example: IPS02-DC12-1

IPS 4-Slot Chassis
IPS04

The CTC Union IPS04 is a 4-slot rack for holding up
to 4 interchangeable and hot-swappable CTC Union
blades such as Digital Video Server and Fiber Media
Converter. The IPS04 gives flexibility, scalability, and
functionality to help construct a multi-task system.

4 slots Multi-service Platform
Technologies Supported
e DVS-8501E (1-slot, 1-ch H.264 digital video encoder)
e DVS-8501E-H Blade Card
(2-slot, 1-ch H.264 digital video encoder w/hard disk)
e DVS-8504E-FD Blade Card (2-slot, 4-ch H.264 digital video encoder)
DVS-8501D Blade Card (1-slot, 1-ch H.264 digital video decoder)
Fiber Media Converter series products. (Refer to FRM220 series)

Ordering Information

IPSO04-[_ ]I 1] power type

DC12: chassis for one DC adapter

Example: IPS01-DC
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H.264 Digital Video Encoder

1 Channel Blade Digital Video Encoder
DVS-8501E

CTC Union DVS-8501E Video Encoder Blade is a 1-ch video encoder provides H.264 & M-JPEG cutting edge video compression
technologies. It can deliver multiple or individual configurable video streams simultaneously with full D1 resolution at 30/25 (NTSC/PAL) FPS
and remote monitoring. This means that several video streams can be configured with different resolutions, frame rates and bit rate for
different needs. The DVS-8501E can also provide dual-stream transmissions for recording and monitoring. The web management offers the
convenience user access to detailed alarm detection and actions. When the DVS-8501E blades are used with CTC IPS series racks, this
combination can effectively convert the analog security systems to high efficient performance IP based solution.

8-7

Features

e Multiple H.264 streams

e DI resolution @ 30FPS,(NTSC) @ 25FPS (PAL)
e 1videoin, 1 audioin/ out

e Built-in Web server for management

e Supports HTTPS and password protection

DVS 8501E Rack Solution

IE browser
Remote view

e Provides main and sub video streams with different resolution
e Supports logic (AND / OR) event alarms

e Supports two-way audio

e 1 Digital Input / 1 Digital Output connections

e Supports privacy mask

e Fan less design

Coax

-

IPS20
Coax /‘ '
A
IP Networking T . SPD
i RS485 v
DVS-8501E
NVR Coax |
DVS 8501E Stand-alone Solution DO @) Al
arm
-
|IE browser
. DI -
Remote view -
“*  Door Sensor
DVS-8501E
P | Coax P :
IP Networking y / SPD
5 -, RS485 W
Speaker
NVR peaker,,
\ Microphone

Ordering Information
DVS-8501E 1-ch H.264 digital video encoder

>
—Ig



H.264 Digital Video Encoder

Specifications Remote Management
Video Compression Web (CGlI), SNMP v1/v2c
H.264/M-JPEG Dimension
Video Stream Line card type: 88*137*20.8mm (W*D*H)
Main Stream, Sub stream (Main Stream to select D1 or 4CIF) Operating condition
(Slave stream only to select CIF or QCIF) -10 to 60 degree (Celsius)
Video Resolutions Storage condition
D1: 720x480(NTSC)/720x576(PAL) -20 to 85 degree (Celsius)
ACIF: 704x480(NTSC)/704x576(PAL) Operating Humidity
2CIF: 704x240(NTSC)/704x288(PAL) 0 to 95% (non-condensing)
CIF: 352x240(NTSC)/352x288(PAL) Power Input
QCIF: 176x120(NTSC)/176x144(PAL) 12VDC, 1A
Operating System System Reset
Embedded Linux Reset button (factory default)
Video Frame Rate LED Indications
1~30FPS Power, LAN, video status
Video Quality Motion Detection
5 levels (Medium, standard, good, detailed, excellent), Auto Drag and drop configurable detection windows
Video Input Configuration Backup /Recovery
1,BNC, 75 ohm, 1 Vp-p Web browser
Network Connector Firmware Upgrade
RJ-45, |EEE 802.3 10Base-T, 802.3u 100Base-TX Web browser
Network Protocols NTP
TCP, UDP, IP, ICMP, PPPOE, ARP, UPnP, HTTP, HTTPS, FTP, SMTP, DHCP, Sync with PC, Sync with NTP server, Manual
DNS, DDNS, RTP, RTSP, SNMP Video Adjustment
Audio Inputs Brightness, contract, saturation, color tone level
1 channel audio, Microphone in User Account
Audio Output Up to 10 user accounts for configurable
1 channel audio, Line out Event Action
Audio Compression FTP, E-mail, DO1, SMS, SNMP, remote storage, PTZ preset
ADPCM G.711 Event Sending Path
Audio Stream FTP; E-mail (forwarding JPEG picture)
Two-way (H.264 only) Digital Zoom
Input / Output Signal 4x
6V p-p, +10dBm max Snapshot
Input / Output Impedance Live view mode (JPEG format)
600 ohms Event Define
Terminal Block User define video frame rate and video resolution and video quality
1xRS-485 (DB9 interface), 1 alarm input, 1 alarm output when alarm input and motion detection
PTZ Protocol Text Overlay
Pelco D, P Configurable text color, background color, date/time, display position
PTZ Baud Rate Privacy Mask
2400, 4800, 9600, 12800, 19200 Kbps Support 3 privacy mask window
PTZ Control Speed System Language
Pan, Tilt, Zoom, Focus, Iris English, Simplified Chinese, Traditional Chinese
PTZ Preset Log 8
32 Preset positions System log, operating log
PTZ Patrol NVR Support %
4 Tour mode (Each mode has 10 positions) CTC Union , NUUO LCn
=
<
D
DIMENSION DIAGRAM \ =
Q
20.80mm 2
— - 137mm D
i
# Power Connector
88 mm

Network Connector
PTZ/DIO
' Audio input
Audio output
Video input 8-8
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H.264 Digital Video Encoder

1 Channel Blade Digital Video Ecorder

with Hard Drive

DVS-8501E-H

CTC Union DVS-8501E-H Video Encoder Blade is a 1-ch video encoder provides H.264 & M-JPEG high performance video compression
technologies. It can deliver multiple or individual configurable video streams simultaneously with full D1 resolution at 30/25 (NTSC/PAL) FPS
and remote monitoring. The DVS-8501E-H can also provide dual-stream transmissions for recording and monitoring. The built-in SATA
interface enables powerful storage capability for the DVS-8501E-H to do the video streaming transmission and local storage at the same time.
The web management offers the user convenience access to detailed alarm detection and actions. When DVS-8501E blades are used with
CTC IPS series racks with various channels choices, this combination can effectively convert the analog security systems to high performance

IP based solution.

Features

e Multiple H.264 streams

e DI resolution @ 30FPS(NTSC), @ 25FPS (PAL)

e lvideoin/out, 1 audioin/ out

e Built-in Web server for management

e Supports HTTPS and password protection

e Supports 2.5” SATA hard-disk tray for local storage

DVS 8501E-H Rack Solution
4

IE browser
Remote view

IPS20

a

IP Networking

’

PECEECEELEE

DVS-8501E-H

NVR

©

DVS 8501E-H Stand-alone Solution

“
IE browser
Remote view

.l‘\ DVS-850
IP Networking

CEEED

1E-H

Provides main and sub video streams with different resolution
Supports logic (AND / OR) event alarms

Supports two-way audio

1 Digital Input / 1 Digital Output connections

Supports privacy mask

Fan less design

Coax

&=
Coax /‘ :

RS485 v

SPD

Coax

-

DO
Alarm

DI [

“*  Door Sensor

NVR

Ordering Information

DVS-8501E-H 1-ch H.264 digital video encoder w/ hard disk interface

Coax "//‘ .
SPD

RS485 v

Microphone



Specifications

Video Compression

H.264/M-JPEG

Video Stream

Main Stream, Sub stream (Main Stream to select D1 or 4CIF)
(Slave stream only to select CIF or QCIF)

Video Resolutions

D1: 720x480(NTSC)/720x576(PAL)

4CIF: 704x480(NTSC)/704x576(PAL)

2CIF: 704x240(NTSC)/704x288(PAL)

CIF: 352x240(NTSC)/352x288(PAL)

QCIF: 176x120(NTSC)/176x144(PAL)

Operating System

Embedded Linux

Video Bit Rate
32K/64K/128K/256K/384K/512K/768K/1024K/1.5M/2M
Video Frame Rate

1~ 30FPS

Video Quality

5 levels (Medium, standard, good, detailed, excellent), Auto
Video Input

1, BNC, 75 ohm, 1 Vp-p

Video Output

1, BNC, 75 ohm, 1 Vp-p

Network Connector

RJ-45, IEEE 802.3 10Base-T, 802.3u 100Base-TX

Network Protocols

TCP, UDP, IP, ICMP, PPPOE, ARP, UPnP, HTTP, HTTPS, FTP, SMTP, DHCP,

DNS, DDNS, RTP, RTSP, SNMP
Audio Inputs

1 channel audio, Microphone in
Audio Output

1 channel audio, Line out
Audio Compression

ADPCM G.711

Audio Stream

Two-way (H.264 only)

Input / Output Signal

6V p-p, +10dBm max

Input / Output Impedance

600 ohms

Terminal Block

1xRS-485 (DB9 interface), 1 alarm input, 1 alarm output
PTZ Protocol

Pelco D, P

PTZ Baud Rate

2400, 4800, 9600, 12800, 19200 Kbps
PTZ Control Speed

Pan, Tilt, Zoom, Focus, Iris

PTZ Preset

32 Preset positions

PTZ Patrol

4 Tour mode (Each mode has 10 positions)

DIMENSION DIAGRAM

42.10mm

i Oo

88 mm

0

E@@«j

Network Connector.

PTZ/DIO

Audio input

H.264 Digital Video Encoder

Remote Management

Web (CGI), SNMP v1/v2c

Dimension

Line card type: 88*139*42.1mm (W*D*H)
Operating condition

-10 to 60 degree (Celsius)

Storage condition

-20 to 85 degree (Celsius)

Operating Humidity

0 to 95% (non-condensing)

Power Input

12VDC, 2A

System Reset

Reset button (factory default)

LED Indications

Power, LAN, video status

Motion Detection

Drag and drop configurable detection windows
Configuration Backup /Recovery

Web browser

Local Storage

2.5" SATA HDD *1 (Hard drive is not include)
Firmware Upgrade

Web browser

NTP

Sync with PC, Sync with NTP server, Manual
Video Adjustment

Brightness, contract, saturation, color tone level
User Account

Up to 10 user accounts for configurable
Event Action

FTP, E-mail, DO1, SMS, SNMP, remote storage, PTZ preset
Event Sending Path

FTP; E-mail (forwarding JPEG picture)
Digital Zoom

4x

Snapshot

Live view mode (JPEG format)

Playback

Playback via IE browser

Event Define

User define video frame rate and video resolution and video quality

when alarm input and motion detection
Text Overlay

Configurable text color, background color, date/time, display position

Privacy Mask

Support 3 privacy mask window

System Language

English, Simplified Chinese, Traditional Chinese
Log

System log, operating log
NVR Support
CTC Union , NUUO

139mm/\

Power Connector

Video output

Audio output Video input




H.264 Digital Video Encoder

4 Channels Digital Video Econder
with Hard Drive

DVS-8504E-H

CTC Union DVS-8504E is a standalone H.264 video encoder. It can connect up to 4 analog video cameras and transfer these streams from
analog format to digital format simultaneously through H.264 video compression technology. The DVS-8504E provides high resolution and
various video layouts from 1CH/ D1 to 4CH/ CIF and can also delivers multiple or individual configurable video streams at the same time. The
DVS-8504E-H can be also provides dual-stream transmissions for recording and monitoring. The built-in SATA interface enables powerful
storage capability for the DVS-8504E to do the video streaming transmission and local storage at the same time. The web management offers
the user convenience access to detailed alarm detection and actions. CTC Union DVS-8504E provides an easy way to migrate the analog
system to high performance IP based solution.

Features

e Multiple H.264 streams

e D1 resolution @ 30FPS, CIF resolution@120FPS
e 1-CHD1/2-CH2CIF/4-CHCIF

e Built-in Web server for management DIO

Audio input Video output
Video input Video input
|

e Supports HTTPS and password protection
e Supports 3.5” SATA hard-disk tray for local storage

e Provides main and sub video streams with different resolution

e Supports logic (AND / OR) event alarms PowerlCon .

e Supports two-way audio Audio output
e 4 Digital Input / 2 Digital Output connections
e Supports privacy mask

e Fan less design

DVS 8504E-H CIF resolution application
2 |E browser Coax

u Remote view ‘,._3']

“‘

IP Net Ki ' SPD
el mg B0 RS485 A 2
DVS-8504E-H
Coax “"-" I
NVR Coax ]
\ """’
DVS 8504E-H D1 resolution application @7 Alarm
-
|IE browser
. DI -
Remote view —
“*  Door Sensor
DVS-8504E-H
) I Coax i !
IP Networking y / SPD
= (n RS485 W

Speaker
NVR
‘e Microphone

Ordering Information
DVS-8504E-H 4-ch H.264 digital video encoder w/ hard disk

&
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Specifications

Video Compression

H.264/M-JPEG

Video Stream

Main Stream, Sub stream (Main Stream to select D1 or 4CIF)
(Slave stream only to select CIF or QCIF)
Video Resolutions

D1: 720x480(NTSC)/720x576(PAL)

ACIF: 704x480(NTSC)/704x576(PAL)

2CIF: 704x240(NTSC)/704x288(PAL)

CIF: 352x240(NTSC)/352x288(PAL)

QCIF: 176x120(NTSC)/176x144(PAL)
Operating System

H.264 Digital Video Encoder

Remote Management
Web (CGl), SNMP v1/v2c
Dimension

Line card type: 238*257.4*44mm (W*D*H)
Operating condition

-10 to 60 degree (Celsius)
Storage condition

-20 to 85 degree (Celsius)
Operating Humidity

0 to 95% (non-condensing)
Power Input

12VDC, 2A

Embedded Linux

Video Bit Rate
32K/64K/128K/256K/384K/512K/768K/1024K/1.5M/2M
Video Frame Rate

1~30FPS

Video Quality

System Reset

Reset button (factory default)

LED Indications

Power, LAN, video status

Motion Detection

Drag and drop configurable detection windows

5 levels (Medium, standard, good, detailed, excellent), Auto Configuration Backup /Recovery

Video Input Web browser

4,BNC, 75 ohm, 1 Vp-p Local Storage

Video Output 3.5" SATA HDD *1 (Hard drive is not include)
1, BNC, 75 ohm, 1 Vp-p Firmware Upgrade

(D1/4CIF supported full screen, 2CIF/CIF supported quad mode) Web browser

Network Connector NTP

RJ-45, |IEEE 802.3 10Base-T, 802.3u 100Base-TX
Network Protocols

TCP, UDP, IP, ICMP, PPPOE, ARP, UPnP, HTTP, HTTPS, FTP, SMTP, DHCP,
DNS, DDNS, RTP, RTSP, SNMP
Audio Inputs

Sync with PC, Sync with NTP server, Manual
Video Adjustment

Brightness, contract, saturation, color tone level
User Account

Up to 10 user accounts for configurable

4 channels mono audio (RCA) By Aciem
Audio Output FTP, E-mail, DO1, DO2, SMS, SNMP, local storage, remote storage,
1 channel mono audio (RCA) PTZ preset
Audio Compression
ADPCM G.711

Audio Stream

Event Sending Path

FTP; E-mail (forwarding JPEG picture)
Digital Zoom

Two-way (H.264 only) 5

Input / Output Signal Snapshot
6Vip-p. +10dBm max Live view mode (JPEG format)
Input / Output Impedance
600 ohms

Terminal Block

Playback

Playback via IE browser
Event Define

1xRs-485 (DBY interface), 4 alarm input, 2 alarm output User define video frame rate and video resolution and video quality
PTZ Protocol

Pelco D, P

PTZ Baud Rate

2400, 4800, 9600, 12800, 19200 Kbps

PTZ Control Speed

when alarm input and motion detection

Text Overlay

Configurable text color, background color, date/time, display position
Privacy Mask

Support 1 privacy mask window
Pan, Tilt, Zoom, Focus, Iris

PTZ Preset

System Language

English, Simplified Chinese, Traditional Chinese
32 Preset positions

PTZ Patrol

Log

System log, operating log
4 Tour mode (Each mode has 10 positions) NVR Support

CTC Union , NAUUO

DIMENSION

Hard drive

Network Connector
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H.264 Digital Video Decoder

4 Channel Blade Digital Video Encoder
DVS-8504E-FD

The DVS-8504E-FD offers highly-effective H.264 video compression. It can deliver multiple or individual configurable video streams
simultaneously at full 30FPS all resolutions up to D1 (720x480 in NTSC, 720x576 in PAL). This means that several video streams can be
configured with different resolutions, frame rates and bit rate for different needs.

The DVS-8504E-FD can also provide dual-stream transmissions for recording and monitoring. The DVS can also provide video for viewing at
two different locations or have the main stream be recorded and have the sub-stream available for live viewing. The web management offers

the user access to detailed alarm detection and actions.

Features

e Multiple H.264 streams

e D1 resolution @ 30FPS(NTSC), @ 25FPS (PAL)

e 4video input, 4 audio input

e Built-in Web server for management

e Supports HTTPS and password protection

e Provides main and sub video streams with different resolution

DVS 8504E-FD Rack Solution
4

IE browser
Remote view

IPS20

A

IP Networking

4

PECEECECELCERE

DVS-8504E-FD

NVR

-

DVS 8504E-FD Stand-alone Solution

“
|IE browser
Remote view

e Supports logic (AND / OR) event alarms
e Supports two-way audio

e 8 Digital Input / Output connections

e Supports privacy mask

e Fan less design

Coax

-

Coax B '
RFTIPaPat / SPD
RS485 w
Coax I |
DO
@) Alarm
DI LI

“ " Door Sensor

DVS-8504E-FD
A
IP Networking

NVR

Ordering Information

DVS-8504E-FD 1-ch H.264 digital video encoder

Coax P :
I / SPD
RS485 W
Speaker‘
- |-| Microphone



H.264 Digital Video Decoder

Specifications

Video Compression Remote Management

H.264/M-JPEG Web (CGl), SNMP v1/v2c

Video Stream Dimension

Main Stream, Sub stream (Main Stream to select D1 or 4CIF) Line card type: 88*139*42.1mm (W*D*H)

(Slave stream only to select CIF or QCIF) Operating condition

Video Resolutions -10 to 60 degree (Celsius)

D1: 720x480(NTSC)/720x576(PAL) Storage condition

ACIF: 704x480(NTSC)/704x576(PAL) -20 to 85 degree (Celsius)

2CIF: 704x240(NTSC)/704x288(PAL) Operating Humidity

CIF: 352x240(NTSC)/352x288(PAL) 0 to 95% (non-condensing)

QCIF: 176x120(NTSC)/176x144(PAL) Power Input

Operating System 12VDC, 2A

Embedded Linux System Reset

Video Bit Rate Reset button (factory default)
32K/64K/128K/256K/384K/512K/768K/1024K/1.5M/2M LED Indications

Video Frame Rate Power, LAN, video status

1~30FPS Motion Detection

Video Quality Drag and drop configurable detection windows
5 levels (Medium, standard, good, detailed, excellent), Auto Configuration Backup /Recovery

Video Input Web browser

4,BNC, 75 ohm, 1 Vp-p Firmware Upgrade

Video Output Web browser

1, BNC, 75 ohm, 1 Vp-p NTP

Network Connector Sync with PC, Sync with NTP server, Manual
RJ-45, IEEE 802.3 10Base-T, 802.3u 100Base-TX Video Adjustment

Network Protocols Brightness, contract, saturation, color tone level
TCP, UDP, IP, ICMP, PPPOE, ARP, UPnP, HTTP, HTTPS, FTP, SMTP, DHCP, User Account

DNS, DDNS, RTP, RTSP, SNMP Up to 10 user accounts for configurable

Audio Inputs Event Action

4 channel audio, Microphone in FTP, E-mail, DO1~8, SMS, SNMP, PTZ preset
Audio Output Event Sending Path

1 channel audio, Line out FTP; E-mail (forwarding JPEG picture)

Audio Compression Digital Zoom

ADPCM G.711 ax

Audio Stream Snapshot

Two-way (H.264 only) Live view mode (JPEG format)

Input / Output Signal Event Define

6V p-p, +10dBm max User define video frame rate and video resolution and video quality
Input / Output Impedance when alarm input and motion detection

600 ohms Text Overlay

Terminal Block Configurable text color, background color, date/time, display position
1xRS-485 (DBY interface), 8 alarm input/output Privacy Mask

PTZ Protocol Support 3 privacy mask window

Pelco D, P System Language

PTZ Baud Rate English, Simplified Chinese, Traditional Chinese
2400, 4800, 9600, 12800, 19200 Kbps Log

PTZ Control Speed System log, operating log 8
Pan, Tilt, Zoom, Focus, Iris NVR Support

PTZ Preset CTC Union , NUUO

32 Preset positions

PTZ Patrol
DIMENSION DIAGRAM

4 Tour mode (Each mode has 10 positions)

42.10mm q

-
wn
c
=
<
i
o
S
A
M

Power Connector

Video input
CH01-CH04 =<

88 mm

Network Connector

PTZ/DIO

Audio input
Audio output

Video output 8-14



H.264 Digital Video Decoder

1 Channel Blade Digital Video Decoder
DVS-8501D

CTC Union DVS-8501D is a 1-ch video decoder with cutting edge Features
H.264 video compression technology compatible with the CTC e Complies with H.264 compression technology
Union H.264 video encoders. It enables convert the digitalized e Provides high quality analog video and audio decoding
video data back to analog format for various back-side devices such e Programmable sequence mode for multiple video sources
as TV wall, legacy DVR, and Joysticks. The DVS-8501D can e Decodes video source up to 64 channels
decode video source up to 64 channels. When DVS-8501D blades (Sequence display mode)
are used with CTC IPS series racks with various channels choices, e Built-in Web server for easy management
the DVS-8501D can become standalone type with VGA port for ® Supports secure management and encrypted video streams
LCD monitor video output or rack type for professional installation in e VGA port for stand-alone type
the control room. e Supports two-way audio

e Card fits in one-slot or 20-slot chassis

Matrix --
’4-- TV Wall

DVS 8501D Rack Solution ~ PVR @— ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ ' Joy stick

DVS-8501D

IP Networking

DVS-8501E i IPS02

DVS-8501E

&

DVS-8501E

DVS-8501D
PTZ Control

DVS 8501D Stand-alone Solution

4

IP Networking

DVS-8501E

Speaker Alarm
) DI ) \
] =
-
Microphone l;‘ Door Sensor

Rs485 . Coax

A 2

SPD



H.264 Digital Video Decoder

Specifications Remote Management

Video Decoding Web (CGI), SNMP v1/v2c

H.264 video with resolution up to D1 Network Connector

64 different video sources RJ-45, IEEE 802.3 10Base-T, 802.3u 100Base-TX
(support manual cycling ~ automatic cycling) Network Protocols

Video Resolutions TCP, UDP, IP, ICMP, PPPOE, ARP, UPnP, HTTP, HTTPS, FTP, SMTP, DHCP,
D1 720x480(NTSC)/720x576(PAL) DNS, DDNS, RTP, RTSP, SNMP

ACIF: 704x480(NTSC)/704x576(PAL) System Configuration

2CIF 704x240(NTSC)/704x288(PAL) Backup and recovery all setting via web browser operation
CIF 352x240(NTSC)/352x288(PAL) Firmware Upgrade

QCIF 176x120(NTSC)/176x144(PAL) Web browser

Operating System User Interface Language

Embedded Linux English, Simplified Chinese, Traditional Chinese
Frame rate Log

Frame rates up to 30 (NTSC) / 25 (PAL) in all resolution System log, operating log

Decoding Source Operating condition

CTCU DVS-8504E-H / DVS-8501E / DVS-8501E-H / DVS-8504E-FD -10 to 60 degree (Celsius)

Video Output Storage condition

1, BNC, 75 ohm, 1 Vp-p -20 to 85 degree (Celsius)

Video Output Operating Humidity

1, BNC, 75 ohm, 1 Vp-p (for DVS-8501D) Humidity 0 to 95% (non-condensing)

1BNC & 1 VGA (for DVS-8501DV series product) Power Input

Output Channel 12VDC, 1A

1 channel mono audio, 3.5mm phone jack System Reset

Audio Compression Reset button (factory default)

ADPCM G.711 LED Indications

Microphone Power, LAN, video status

Omni-directional Dimension

Alarm and PTZ Interface Line card type: 88*137*20.8mm (W*D*H)
RS-485 (DB9 Interface), 1x alarm input, 1x alarm output Net Weight

Line card type: 100g

DIMENSION DIAGRAM

20.8mm

137mm

Power Connector

38

D H -
i -‘ e =
> P Byes b
88mm I i }’ % wn
P i Qj c
D H 3 -_—
D H 8, <
- H Network Connector Q
. o
PTZ/DIO >
b Audio input 8

Audio output
Video output

Ordering Information
DVS-8501D 1-ch H.264 digital video decoder

DVS-8501DV 1-ch H.264 digital video decoder
w/ VGA connector



MPEG4 Digital Video Encorder

1 Channel Digital Video Encorder
DVS-8301

The DVS-8301 converts a single analog video stream to digital
format. It delivers dual stream (MPEG-4 and MJPEG) @30 fps,
4CIF resolution for remote monitoring anywhere.

In addition, the DVS-8301 supports 3GPP mobile protocol, which
enables users to monitor via 3G cell phones or any RTSP (Real
Time Streaming Protocol) compatible multimedia software on the
go.

A complete set of security features includes user access
management and HTTPS encryption. DVS-8301 provides one
audio stream for two-way audio applications, is a PoE (Power over
Ethernet) enabled unit and has powerful event management that
includes image upload to FTP server, alarm notification and 1/O

control. Pan/Tilt/Zoom control is done over RS-485.

DVS 8301E Rack Solution 2 b
. rowser

Features

Simultaneous Motion-JPEG & MPEG-4 streams, up to 4CIF
resolution

Excellentimage quality with up to 30 fps in all resolutions
PoE (Power over Ethernet) enabled device

Supports two-way audio

Digital I/0 for external alarm or sensor

Supports 3GPP/ISMA RTSP

Supports multiple PTZ control protocols through RS-485
UPnP for fast and easy installation

Bundled 16 channel surveillance software

Remote view Coax I
Coax ;
A T /)
IP Networking ‘ 4 SPD
) RS485 v
DVS-8301E
NVR Q Coax
DO
Alarm
DVS 8301E Stand-alone Solution 2 IE browser
@;‘. Remote view DI .
“* Door Sensor
- DVS-8301E
. ‘ Coax /" ;
IP Networking ¥ ’ — RS485 SPD

NVR .

Ordering Information

DVS-8301 1-ch MPEG4 digital video encoder

ll Speaker‘
|-| Microphone

51.6mm

Network Connector

Power Connector



MPEG4 Digital Video Encoder

Specifications

Video Input Alarm Events

BNC, looping, 750hms, 1Vp-p Pre and post alarm buffer
Video Compression File upload via FTP
MPEG4 Simple Profile, Motion JPEG Notification via email

Bit Rate External output activation
64K ~2Mbps

Network Protocol
TCP/IP, DHCP, PPPOE, ARP, ICMP, FTP, SMTP, DNS, NTP, IGMP, UPnP, RTSP,
RTP, HTTP, TCP, UDP, 3GPP/ISMA RTSP

Video Adjustment
Brightness, Contrast, Hue, Saturation, Constant Bit Rate (CBR),
Variable Bit Rate (VBR)

PTZ Interface Application Program

RS-485 CTCU IP installer (Win32 Application)

PTZ protocols 16 channel recording software (SVP-Express)

Pelco D/P Security

PTZ application Password protection, HTTPS encryption, user access log
32 preset position, 4 patrol function Operating Condition

Processor and memory 0 to 50%

32 Bits RISC Processor, 8MB Flash, 64MB SDRAM, Embedded Linux Storage Condition

LED Indications 0 to 70%

Network, Power Operating Humidity

Ethernet 20~80% RH (non-condensing)
RJ-45 10BaseT/100BaseTX PoE Power

Terminal Block Connector 12VDC, 1A

RS-485/1 alarm input/ 1 relay output Dimension

Audio streaming 119x98x51.6 mm (D*W*H)
Two-way Approvals

Audio Input CE, FCC, RoHS

3.5 mm mic/line in Include Accessories

Audio Output CD with installation and management software, Power supply

3.5 mm line out jack NVR Support
Audio compression CTC Union
ADPCM 64Kbps

Alarm Trigger

External input, Motion detection

DIMENSION DIAGRAM
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Network Video Recorder

Network Video Recording Software

NVR

The CTC Union Network Video Recorder is a complete recording
solution for CTC Union network cameras which is easy to use and
install. It also supports multi brand and megapixel network camera
from other manufacturers such as AXIS, ACTi, SONY, Bosch, PC Specification 16 Channel: Intel Core 2 Duo 2.4 GHz, 1 GB Memory,
Arecont Vision, VIVOTEK, etc. The NVR always give you the same 230 S DR (Biezle b Hinsiito
image quality as the original image from the camera or video server el EelTalrs Tl 258 LAl REA
because it stores directly in digital format. NVR is also able to s Gl i) Clero 2 Dby 208 (i, 2 (G 5 bl
receive and record audio streams. The NVR provides Web browser 250 GBIHDD, Gigabit Ethemet,

viewing of video so no other viewing software needs to be installed el Sl HERY ZEEE R
on the remote viewing station 48 Channel: Intel Core 2 Quad 2.67 GHz, 4 GB Memory,

250 GB HDD, Gigabit Ethernet,
nVidia GeForce 7600 256MB RAM
64 Channel: Intel Core 2 Quad 2.67 GHz, 4 GB Memory,
250 GB HDD, Gigabit Ethernet,
nVidia GeForce 7600 256MB RAM
Graphic Card ATI Radeon 1950, nVidia GeForce 8600GT
Operating System  Windows XP Professional, Windows 2003, Windows Vista

(Business and Enterprise Edition)

Specifications
System Requirements

Features
e Supports multiple sites surveillance

) ) ) Browser Microsoft Internet Explorer v6.0, v7.0 with updated
e Manage all cameras with tree-directory display .
Service Pack
e Supports 2x2, 3x3, 4x4, 5x5, 1+3, 1+4, 1+5, 1+7, 1+9, 1+11, 1+12,
1+15 window layout .
' . Preview
e Supports management up to 25 cameras via unlimited tab
e Supports Megapixel / H.264 / MPEG-4 / MJPEG video stream format et H.264/MPEC-4/MJPEG
) S Resolution Megapixel/D1/4CIF /2CIF /CIF/QCIF
e Multiple-channel preview in full-screen mode
e Digital zoom on preview and playback
Window Layout 2x2, 3x3, 4x4, 5x5, 143, 1+4, 145, 1+7, 1+9, 1+11, 1+12, 1+15

e Continuous, Schedule, Motion, Alarm Recording
’ ) - Tree Display Panel -n- i

e Supports motion detection and Digital I/O event from hardware S BEREVIFEED  SSErmEY ClERieler tc_) IR
e Maximum 120 seconds pre-event recording eI eI I I 25

O Besrehvien @l by gk, e Web Client Remote preview via Internet Explorer
e Time-based search bar
e 25-channel synchronized playback )

1-Way Audio Supports 1-way audio.

e Supports eMap Management and editable map with arbitrarily

) ) ) Create Snapshots  Creates snapshot images and can be searched as an
set the camera icon on the point of view

Supports remote IE browser connection to NVR Gl AL El

. . ' Advan Preview M i - i i
(without installation of NVR software) dvanced Preview Mode Maximum 25-channel preview at the same time

e Alarge number date writing of disk optimization with auto-drop frame mode according to CPU loading

e Automatic error detection which reduces crash or cease to function eV L EEE T S (e iz ileten Lo ety e il

e Implementation of real-time screen picture browsing and playback CEEIES 07 {10 S [EV7ah: [LE7EM: (EWEEET C2I 23

of video information available at the multi-channel monitor clige zyzel ikl eman el

. Digital Zoom User may zoom in/out the video display with mouse
e Supports multi-core processors
. ) . ) . ) scroll wheel

e Exported video files can provide a single channel to a single file,

a single channel to multiple files, multi-channel to a single file, )

) L Recording

multi-channel to multiple files )
- GirerEe ST SErmmEkREE e Schedule Recording  Records video with user-defined schedule and
e Supports maximum 512X playback speed e e

. - ) Alarm Recordin: i is tri
e Support language: English, German, Traditional Chinese, a . — . 9 REGTIRETE ER A£Gl oS OIS bl e e
Motion Recording Records video when motion detected

Simplified Chinese

Pre-event Recording  User-defined time period to record before a certain

event occurs. Maximum 120 seconds.

Www.ctcu.com




Event Handling
Event Types Handles motion detection, alarm, video loss,
network disconnection events

Hot-Spot Window  Activates and switches the channel with event to the
hot-spot window. The original video in the hot-spot

window will then be switched over

Event Log Triggered event will be recorded into an event log
Play Audio File Play audio file and beep on the machine
eMap

eMap Manager eMap configuration and management

eMap Monitor Creates alarm when an event occurs on a certain

camera in eMap

NVR Web Client Function

Remote Preview Preview via Web browser

Remote Playback  Search and playback via Web browser

Remote Map Manage map via Web browser
Permission Control

Auto Login Auto login and load the first preview layout

Multi-level Permission yser may add 10 level permission to set group
according to required function
Security Account/password defined with associated

permission control

Camera Group Permission Setup Camera Group permission for different users.

eMap Permission Setup eMap permission for different users.

IP Networking

NVR Client

Ordering Information
NVR- I:":”:":”:‘ Model type
4 : channels network video recording software
8 : channels network video recording software
12 : channels network video recording software
16 : channels network video recording software
20 : channels network video recording software
25 : channels network video recording software
28 : channels network video recording software
32 : channels network video recording software
36 : channels network video recording software

64 : channels network video recording software
Example: NVR-8

www.ctcu.com

Network Video Recorder

Storage Manager
Recycle Recording  The oldest video clip will be overwritten when the disk
reaches its minimum space requirement
Total Space Management When total space reaches its minimum free space
requirement, certain space will be cleaned up.

The oldest files will be removed first.

Playback
Playback Mode Play, Pause, Stop, Fast Forward, Fast Rewind,
Play Backward, Play frame by frame,
1/2/4/8/16/32/64/128/256/512x Speed Control
Play Multiple Files  Plays multiple files in sequence for a period of time.
Export Video Exports a period of video clips into one AVI file
Synchronized Playback 16-channel synchronized playback at the same time
Digital Zoom User may zoom in/out the video display with mouse

scroll wheel

PTZ Control
PTZ Management  Manages pan, tilt, zoom operation with speed control
Pelco-P, Pelco-D

Goto, set, clear preset positions and patrol on

Protocol Supported
Preset Position

preset positions
Preset Position Number 32

PTZ Tour 4 kinds of patrol path can be set up, each path can be set
to patrol eight setting position
PTZ Speed Pan, Tilt, Zoom, Focus, Iris, Auto pan speed can be set

from 0 to 100
Expandable PTZ Command yser-defined PTZ command to support
additional PTZ protocols

Mouse PTZ

On-screen 8-direction PTZ operation with mouse
operation. This can be run under full-screen mode as well

iy | IPSPD

e

Switch DVS Analog CAM

IPCAM

IP CAM

-
W
c
=
<
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Q
>
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™

Switch

NVR Server
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Network Video Recorder

8-21

‘M-JPEG‘ MPEG4| H.264 I Audio | IR | DI/DO| PTZ

‘M-JPEG‘ MPEG4| H.264 | Audio | IR | DI/DO| PTZ

CTC Union ACTi

IPCAM-8309F v v v ACM-1231/1232 v v v v

IPCAM-8309FW v v v v ACM-1511 v v v v

IPCAM-8309D v v v v ACM-3401 v v v v

IPCAM-8308IR v v vV ACM-3411 v v v v

IPCAM-8318IR v v v S|/ ACM-4200/4201 v v v

IPCAM-8318F v v V4 V4 ACM-5601/5611 v v v v
IPCAM-8318P v v v v ACM-7411 v v v S v v
DVS-8501E-H v v v v ACM-1011 v v v v

DVS-8501E v v v v ACM-1311 v v v v

DVS-8504E v v v v ACM-1431/1432 v v v | VY

AXis ACM-5001 v IV v 7

209FD v v ACM-5711 v v v v

214PTZ v v v CAM-5201/5221 v v v v

211M v v CAM-5301/5321 v v v v

241Q v v ACM-3001 v v v

Arecont Vision ACM-3011 v v v |/

AV3130 v ACM-3211 v v v V4

AV5100 v ACM-3311 v v v v

Bosch CAM-7300 v v v V| v v
VideoJet-10 | v | v ] [ v T v v ACM-4000/4001 | v

Sony ACM-8201/8211 v v v v v
SNCRZ50N v v v v v Vs ACM-8511 v v v v v
SNCRZ30 v v v CAM-6500/6510 v v J| v v
SNCP5 v v v v CAM-6600 v v V4 v v
SNCX550 v v v v v v ACD-2100 v v v v
Vivotek ACD-2200 v v 7 7
17151 v v v v ACD-2300 v v v v v
IP7251 v v v v ACD-2400 v v v v v
IP7151/7152 v v v v SED-2120 v v v
1P7142 v v v I v SED-2140 v v v v
IP7138/7139 v v v v SED-2320Q v v v v
IP7135/7137 v v SED-2610 v v v v
1P7133/7134 v v v v JVC

1P7131/7132 v v C30U v v v v
1P6117/6127 v v v C625U v v v v
1P6112/6122 v v V4 C655U v v
1P3112/3122 v v IQinVision

1P2112/2122 v v 1Q755 v v v
PZ7151/7152 v v v v 1Q753 v v v
PZ7131/7132 v v v v

PZ7112/7122 v v v v

PZ7111/PZ7121 v v v v

PT7135/7137 v v

PZ6114/PZ6124 v v v v

PZ6112/6122 v v v v

PT3117/PT3127 v v v v

PT3112/3122 v v v v

SD7151 v v v v

SD6112V/6122V v v v v

FD7141 v v N4 v v

FD7131/7132 v v v v v

FD6112V/6122V v v v I v

FD6111V/6121V v v v S v

VS2403 v v v

VS2101 N4 v v

VS3100P v v v v

VS3102 v v v v

VS7100 v v v v v

Www.ctcu.com



Network Camera

Dual Stream Network Dome Camera

IPCAM-8309D

The IPCAM-8309D is a powerful network dome camera with

Image Sensor 1/4" Progressive VGA CMOS
VGA (640%480) resolution for professional surveillance and Effective pixels 640x480
remote monitoring. The integrated Power over Ethernet allows Lens 4.0mm, F2.0

power to be supplied to the camera via the network cable. Minimum llumination 0.5Lux

Additionally, the product offer multi-level password protection Video Compression  MPEG4, Motion JPEG

and HTTPS / SSL encryption. The IPCAM-8309D also supports

Video Adjustment Brightness, Contrast, Hue, Saturation,
3GPP mobile protocol, which enables users to monitor via 3G Constant Bit Rate (CBR), Variable Bit Rate (VER)
cell phones or any RTSP (Real Time Streaming Protocol) Bit Rate 64K ~2Mbps
compatible multimedia device on the go. Frame Rate Motion JPEG: Up to 30 fps in all resolutions

MPEG-4: Up to 30 fps in all resolutions

Video Stream Simultaneous Motion JPEG and MPEG-4
Features Controllable frame rate and bandwidth
e 1/4" progressive scan CMOS sensor 3GPP/ISMA RTSP compatible
e Simultaneous Motion JPEG & MPEG-4 streams up to 4CIF resolution Digital Zoom 10x
e Excellentimage quality with up to 30 fps in all resolution Operating System Embedded Linux 2.4
e PoE (Power over Ethernet) enabled device Processor and Memory ARM9 based 32-bit RISC CPU, 64MB RAM,
e Supports two-way Audio 8MB Flash
e Digital Input / Output port for external alarm & sensor Ethernet RJ-45 10BaseT/100BaseTX PoE
e Supports 3GPP/ISMA RTSP Audio Streaming Two-way
e UPnP for fast and easy Installation Audio Input 3.5 mm mic/line in
e Free bundled 16 channel surveillance and recording software Audio Output 3.5 mm line out jack

Audio Compression ~ ADPCM 64Kbps

Terminal Block Connector 1 alarm input/ 1 relay output

Alarm Trigger External input, Motion detection

Alarm Events Pre and post alarm buffer
File upload via FTP
Notification via email
External output activation

Network Protocols TCP/IP, DHCP, PPPOE, ARP, ICMP, FTP, SMTP,
DNS, NTP, IGMP, UPnP, RTSP, RTP, HTTP, TCP,
UDP, 3GPP/ISMA RTSP

Application Program CTCU IP installer (Win32 Application)

k)

16 channel recording software (SVP-Express)

Security Password protection, HTTPS encryption, user access log
Speaker Operating Condition 0~50°C
DO @> Alarm Operating Humidity ~ 20~80% RH (non-condensing)
] Power DC 5V, 1A
At DI !_ Dimensions 110 x 130 mm (W x H) 8
’ \%I ““™ Door Sensor Approvals CE, FCC, RoHS
Microphone Included Accessories CD with installation and management software,

Power supply

-
)
c
=
<
i
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Ordering Information
IPCAM-8309D Dual Stream Network Dome Camera
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Network Camera

Dual Stream Day&Night Network Camera

IPCAM-8318F

The IPCAM-8318F Day and Night network camera is a high
performance CCD camera for professional surveillance and
remote monitoring. IPCAM-8318F also receives IR light when in
low light and reverts to black&white video. With integrated
Power over Ethernet, power can be supplied to the camera via
the network cable. Additionally, the product offer multi-level
password protection and HTTPS encryption.

Features

e 1/3” Sony Super HAD CCD (420TVL)

e Simultaneous Motion JPEG & MPEG-4 streams up to 4CIF resolution
e Excellent image quality with up to 30 fps in all resolution

e Supports two-way audio

e Digital I/0 for external alarm or sensor

e Supports 3GPP/ISMA RTSP

e POE (Power over Ethernet) enabled the device

e UPNP for fast and easy installation

e Free bundled 16 channel surveillance and recording software

B

Speaker

DI .,'
|%| ““" Door Sensor

Microphone

Ordering Information
IPCAM-8318F Dual Stream Day&Night Network Camera
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Image Sensor

Minimum lllumination
Horizontal Resolution
S/N Ratio

Video Output

Lens Type

Back Light Control
Gain Control

White Balance
Day/Night Mode
Electronic Shutter
Video Compression
Video Adjustment

Bit Rate
Frame Rate

Video Stream

Digital Zoom
Operating System

1/3" Sony SuperHAD CCD

Effective pixels 640x480

0.3 Lux, F2.0

420TVL

> 48dB

1, BNC, 750hm, 1.0 Vp-p

CS-mount

Auto

Auto

Auto

Color, Black/White

1/50 (60) ~1/100,000 sec

MPEG4, Motion JPEG

Brightness, Contrast, Hue, Saturation,
Constant Bit Rate (CBR), Variable Bit Rate (VBR)
64K ~2Mbps

Motion JPEG: Up to 30 fps in all resolutions
MPEG-4: Up to 30 fps in all resolutions
Simultaneous Motion JPEG and MPEG-4
Controllable frame rate and bandwidth
3GPP/ISMA RTSP compatible

10x

Embedded Linux 2.4

Processor and Memory ARM9 based 32-bit RISC CPU, 64MB RAM,

Ethernet

Audio Streaming
Audio Input

Audio Output
Audio Compression
Alarm Trigger
Alarm Events

Network Protocols

Application Program

Security

Operating Condition
Operating Humidity
Casing

Power

Dimensions
Approvals

Included Accessories

8MB Flash
RJ-45 10BaseT/100BaseTX PoE
Two-way
3.5 mm mic/line in
3.5 mm line out jack
ADPCM 64Kbps
External input, Motion detection
Pre and post alarm buffer
File upload via FTP
Notification via email
External output activation
TCP/IP, DHCP, PPPOE, ARP, ICMP, FTP, SMTP,
DNS, NTP, IGMP, UPnP, RTSP, RTP, HTTP, TCP,
UDP, 3GPP/ISMA RTSP
CTCU IP installer (Win32 Application)
16 channel recording software (SVP-Express)
Password protection, HTTPS encryption, user access log
0~50°C
20~80% RH (non-condensing)
Weatherproof casing with IP66
DC 12V, 1A
265 x 85 mm (W x H)
CE, FCC, RoHS
CD with installation and management software,
Power supply, Wall-mount bracket



Dual Stream Network High-speed
Dome Camera

IPCAM-8318P

The IPCAM-8318P High-speed Night network dome is a high
performance CCD camera for professional surveillance and
remote monitoring.The IPCAM-8318P IP speed dome utilizes a
1/4” Sony Super HAD CCD and gives 480TVL high video
quality, with 26x optical zooming and optimized distant target
focusing. The IPCAM-8318P is enclosed in IP66 waterproof
housing. Additionally, the product offers multi-level password
protection and HTTPS encryption.

Features

e 1/4” Sony Super HAD CCD (480TVL)

e Simultaneous Motion JPEG & MPEG-4 streams up to 4CIF resolution
e Excellentimage quality with up to 30 fps in all resolutions

26x optical and 10x digital zoom

IP66 waterproof, designed for outdoor or indoor applications
Pendant and wall-mount installations for various environments
Supports 3GPP/ISMA RTSP

UPNP for fast and easy installation

Free bundled 16 channel surveillance and recording software

- -

a|5

IP Networking

Speaker

ﬁ\ DO
!5_'.- Alarm
|E| ““™ Door sensor

Microphone

Ordering Information

IPCAM-8318P Dual Stream Network High-speed Dome Camera

Network Camera

« (Y
A 2

1/4" Sony Super HAD CCD (480TVL)
1/60 (50) ~1/100,000

Image Sensor
Electronic Shutter

S/N Ratio > 48dB
Zoom 26x optical and 10x digitial, total 260x
Lens F1.6~3.8 f=3.5~91mm

Minimum lllumination 2.5 Lux at F1.6, 0.07 Lux at F1.6 (Slow shutter)
360 degrees endless

0~180 degrees

1, BNC, 750hm, 1.0Vp-p

Video Compression  MPEG4 Simple Profile, Motion JPEG

Video Resolutions 4CIF  NTSC=704 x 480, PAL=704 x 576

CIF NTSC=352 x 240, PAL=352 x 288

QCIF NTSC=176 x 120, PAL=176 x 144

64K ~2M bits/sec

Brightness, Contrast, Hue, Saturation,
Constant Bit Rate (CBR), Variable Bit Rate (VBR)
Support 32 preset position

Pan Range
Tilt Range
Video Output

Bit Rate
Video Adjustment

Camera Control

Waterproof IP66

Operating System Embedded Linux 2.4

Processor and Memory ARM9 based 32-bit RISC CPU, 64MB RAM,
8MB Flash

RJ-45 10BaseT/100BaseTX

External input, Motion detection

Ethernet
Alarm Trigger
Alarm Events Pre and post alarm buffer

File upload via FTP

Notification via email

External output activation

TCP/IP, DHCP, PPPOE, ARP, ICMP, FTP, SMTP,
DNS, HTTP, NTP, IGMP, UPnP, RTSP, RTP, TCP,
UDP, 3GPP/ISMA RTSP

Application Program CTCU IP installer (Win32 Application)

Network Protocols

16 channel recording software (SVP-Express)
Security
Dimensions 150 x 262mm (D x H)

Operating Condition -10~50°C

Storage Condition 0~70°C

Operating Humidity ~ 20~80% RH (non-condensing)
Power AC 24V

Power Consumption Max: 13W

Included Accessories CD with installation and management software,

Power supply

Password protection, HTTPS encryption, user access log

00

-
)
c
=
<
i
y
S
A
™

8-24



8-25

LAN Extender

The EOC-10 is point-to-point and point-to-multipoint EOCNA
(Ethernet over Coax Network Alliance) solution that efficiently
extends 10/100 Ethernet circuits up to 900 meters (2,952feet) at
full Fast Ethernet speed using existing coaxial cable. The
EOC-10 will allow Ethernet connectivity in existing facilities or
homes without pulling extra cable. This is perfect solution for
Ethernet on the factory floor where systems have been
upgraded from slower serial communication to Ethernet
networking. Installation is easy with absolutely no settings
required. The EOC-10 is used in Coaxial cable systems to
extend Ethernet connectivity over existing CCD/CATV grade
Coaxial cable. The EOC-10 works by sharing the same cable
with CATV signals, without interference to the existing CATV
signals.

Features

e Extends LAN connectivity using existing coaxial cable

e Transmits CATV and Ethernet over the same coaxial cable

e 112Mbps (PHY speed) @ 900 meters (2,952feet)

32Mbps (PHY speed) @ 1.2Km (4,000feet)

Supports point to point and point to multi-point up to 32 nodes

over tap/splitter
e Asymmetrical using EOCNA standard
e Operates transparently to high layer protocols such as TCP/IP
Auto MDI / MDIX

e Auto negotiation

Plug and Play, no configuration required

Status LEDs for simple monitoring

Ethernet Q

Network
Camera EQOE0
Camara C Ethernet Q Ta;:;
DVS-8504E EOC-10
(Video Encoder)

————— Coax

Ordering Information
EOC-10

EOC-10
Up to 32 Subscribers

10/100Base-TX Ethernet over coax, AC adapter required

Ethernet over Coax

EOC-10

Ports

Indications
Standard

Power Input

Power Consumption
Dimensions

Weight
Temperature
Humidity
Certification

MTBF

- Ethermnet

(Video Decoder)

Internet/Intranet

Fast Ethernet Interface 10/100 Mbps, RJ45
Coax Interface

Two F-Type Female Coax Connectors,

One for EOCNA, the other for TV

Protocol Transparent to higher layer protocol
Transmission Power and Spectrum

8 1 dBm, 12~28 MHz

Physical layer transmission speed and distance
Up to 112Mbps@900 meters

Up to 32Mbps @ 1.2Km (-176dBm/Hz Noise Floor)
LEDs (PWR, LAN Link/Act, Coax Link/Act, Coax Sync)
ITU G.9954, IEEE802.3, IEEE802.3u, IEEE802.3x

DC 5V (via AC switching adapter)

6W

83 x 138 x28mm (D x W x H)

3309

0°C ~ 50°C (Operating), -10°C ~ 70°C (Storage)
10 ~ 90% non-condensing

CE, FCC, RoHS

57,000 hours

Ethernet
NVR
VGAIRCA @

s goig  F12OV00
LcD
‘ PTZ control
DVR
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Product Selection Table

Chapter.1

Fiber
FRM220

FRM220-CH20
FRM220A-CH20
FRM220-CHO1
FRM220-CHO1M
FRM220-CHO02
FRM220-CHO2M
FRM220-CHO02/NMC
FRM220-CHO04/NMC
FRM220-NMC
FRM220A-GSW/SNMP
FRM220-10G-SS
FRM220-10G-XX
FRM220-10G-SX
FRM220-2.7G-2S
FRM220-2.7G-3S
FRM220-155MS
FRM220-155MS-S
FRM200-1000EAS-1
FRM220-1000EAS-2F
FRM220-1000EAS
FRM220-1000ES-1
FRM220-1000E-1
FRM220-1000ES-2F
FRM220-1000EDS
FRM220-1000TS
FRM220-1000T
FRM220-10/100A
FRM220-10/100AS-2
FRM220-10/100i
FRM220-10/100iS
FRM220-10/100iS-2
FRM220-FOMO04
FRM220-FXO/FXS
FRM220-Data
FRM220-Data-S
FRM220-Serial
FRM220-Serial-S
FRM220-E1/T1
FRM220-E1/T1-S
FRM220-Eoel
FRM220-Serial FDC

FRM220A
FRM220A-E1/ET100T
FRM220A-5E1/ET100T
FRM220A-5E1/ET100S
FRM220A-8E1/ET100T
FRM220A-8E1/ET100S
FRM220A-16E1/ET100T
FRM220A-16E1/ET100S
FRM220A-E1/Data-R
FRM220A-E1/Data-B

FRM220 OFC
FRM220 OFC-1000ES
FRM220 OFC-1000E
FRM220 OFC-10/100i
FRM220 OFC-10/100

FRM301
FRM301-CH
FRM301-1000ES
FIB1-1000ES
FRM301-1000TS
FIB1-1000TS
FRM301-1000TG
FIB1-1000TG
FIB2-1000TG
FRM301-1000MG
FIB1-1000MG
FRM301-1000DS
FIB1-1000DS
FRM301-10/100F
FIB1-10/100F
FIB2-10/100F
FRM301-E1/T1
FIB1-E1/T1
FIB2-E1/T1
FRM301-Data
FIB1-Data
FIB2-Data
FRM301-Serial
FIB1-Serial
FIB2-Serial

2U, 19” 20 slots managed chassis. 1-1
2U In-band Managed 20 slot chassis with Gigabit Aggregate switch slot. .13
One slot chassis . 15
One slot chassis with console port.. . 15
Two slot chassis .. 15
Two slot chassis with console port. .. 1-5
Two slot chassis supports Web, Telnet, Console SNMP management via NMC card. .. 15

Four slot chassis supports Web, Telnet, Console SNMP management via NMC card.
FRM220 Network Management Controller card
FRM220A Gigabit Ethernet Aggregate Switch Card..
10G 3R Transponder SFP+ to SFP+ Slide-in Card
10G 3R Transponder XFP to XFP Slide-in Card....
10G 3R Transponder SFP+ to XFP Slide-in Card..
2.7G 3R Transponder Slide-in Card
2.7G 3R Transponder with Fiber Protection Slide-in Card..
155Mbps Transponder Slide-in Card
155Mbps Transponder with SFP slot Slide-in Card.
10/100/1000Base-T to 1000Base-X SFP OAM/IP media converter Slide-in Card
2-port 1000Base-X SFP OAM/IP media converter Slide-in Card
2-port 10/100/1000Base-T to 2-port 1000Base-X SFP OAM/IP media converter Slide-in..
10/100/1000Base-T to 1000Base-X SFP media converter Slide-in Card..
10/100/1000Base-T to 1000Base-X media converter Slide-in Card
2-port 1000Base-X SFP media converter Slide-in Card
2-port 10/100/1000Base-T to 2-port 1000Base-X SFP media converter Slide-in Card..
1000Base-T to 1000Base-X SFP media converter Slide-in Card.
1000Base-T to 1000Base-X media converter Slide-in Card
10/100Base-TX to 100Base-FX, OAM/IP media converter Slide-in Card
2-port 10/100Base-TX to 2-port 100Base-FX SFP, OAM/IP media converter Slide-in Card.
10/100Base-TX to 100Base-FX In-band management media converter Slide-in Card..
10/100Base-TX to 100Base-FX SFP media converter...
Dual Channels 10/100Base-TX to 100Base-FX SFP In-band Management media.
4-port E1/T1, Order wire plus 100M Ethernet Fiber Multiplexer Slide-in Card.
FXO/FXS 2-wire media converter Slide-in Card
V35/X21/RS530/449/232 Fiber modem Slide-in Card

V35/X21/RS530/449/232 Fiber modem with SFP slot Slide-in Card 1-25
RS485/422/232 media converter Slide-in Card 1-26
RS485/422/232 Fiber modem with SFP slot Slide-in Card 1-26
E1/T1 Fiber modem Slide-in Card 1-27
E1/T1 Fiber modem with SFP slot Slide-in Card 1-27
Ethernet over E1 fiber modem Slide-in Card.. 1-28
RS485/232 Daisy chain fiber converter Slide-in Card.. 1-29
10/100Base-TX t0 EL INVEISE MUIIPIEXET........c.cciiiiuiieiiieieieie ettt 1-30

10/100Base-TX to 5E1 Inverse Multiplexer.
100Base-FX SFP to 5E1 Inverse Multiplexer...
10/100Base-TX to 8E1 Inverse Multiplexer

100Base-FX SFP to 8E1 Inverse Multiplexer.

10/100Base-TX to 16E1 Inverse Multiplexer... 1-33
100Base-FX SFP to 16E1 Inverse Multiplexer. 1-33
V35/X21/RS530 to fractional E1 RJ45 1-34
V35/X21/RS530 to fractional E1 BNC 1-34

1-32

10/100/1000Base-T to 1000Base-X SFP media converter with console port.............cceeveverieiieieenns 1-35
10/100/1000Base-T to 1000Base-X media converter with console port.
10/100Base-TX to 100Base-FX media converter with console port.

Non-manged 10/100Base-TX to 100Base-FX media converter with console port..............ccce...... 1-37

3U Managed 16 Slot Chassis
10/100/1000Base-T to 1000Base-X SFP media converter Slide-in Card
10/100/1000Base-T to 1000Base-X SFP media coverter
1000Base-T to 1000Base-X SFP media converter Slide-in Card
1000Base-T to 1000Base-X SFP media converter,
1000Base-T to 1000Base-X GBIC media converter Slide-in Card
1000Base-T to 1000Base-X GBIC media converter.......................
1000Base-T to 1000Base-X GBIC media converter w/ Built-in Power..
1000Base-SX to 1000Base-X GBIC media converter Slide-in Card....
1000Base-SX to 1000Base-X GBIC media converter
1000Base-X to 1000Base-X SFP media converter Slide-in Card..
1000Base-X to 1000Base-X SFP media converter.
10/100Base-TX to 100Base-FX media converter Slide-in Card.
10/100Base-TX to 100Base-FX media converter,
10/100Base-TX to 100Base-FX media converter w/ Built-in Power.
E1/T1 Fiber modem Slide-in Card.
E1/T1 Fiber modem....
E1/T1 Fiber modem w/ Built-in Power.
V35/X21/RS530/449/232 Fiber modem Slide-in Card..
V35/X21/RS530/449/232 Fiber modem
V35/X21/RS530/449/232 Fiber modem w/ Built-in Power..
RS485/422/232 media converter Slide-in Card
RS485/422/232 media converter.
RS485/422/232 media converter w/ Built-in Power..




FRM401
FRM401-CH
FRM401-10/100

FMC Fiber Media Converter
FMC-CHO08

FMC-1100ES

FMC-10/100

FMC-10/100P
FMC-10/100POF

Ethernet Demarcation
ESW-102
ESW-202
ESW-104

Ethernet Fiber Switches
GSW3208M
GSW3424M

FSW-2104

FSW-2202

FSW-2204

Integrated Access Device
GW521EW
GW421FW

CWDM
SML-5000
SML-2000
SML-SNMP
SML-10G
SML-2.7G
SML-TR12
SML-TR22
SML-Protection
SML-MD91
SLM-MD51
SML-OADM
SML-2100
SML-21-SNMP
SML-21-10G
SML-21-2.7G-2S
SML-21-2.7G-3S
SML-1000
SML-4000
SML-40-MD80
SML-40-MD81
SML-40-MD51
SML-40-2MD40-1

Product Selection Table

4U Managed 12 Slot Chassis
4 Channel Fast Ethernet Converter Card...

2U NON-Managed 8 SIOt CRASSIS.........ccueiiriiiriiitiiiesie ettt ettt e e sb e e
Non-Mananged Twin-rate Ethernet Fiber CONVErter...........cccooiiiiiiiiiiieneee e
Non-Mananged 10/100Base-TX to 100Base-FX media converter
Non-Mananged 10/100Base-TX to 100Base-FX media converter w/ Power Over Ethernet.........
Non-Mananged 10/100Base-TX to 100Base-FX Plastic Optical Fiber media converter................

2-port 10/100/1000Base-T plus 100/1000Base-X EDD Switch . 1-55
2-port 10/100/1000Base-T plus 2-port 100/1000Base-X EDD Switch .1-55
4-port 10/100/1000Base-T plus 1-port 100/1000Base-X EDD SWItCh.........cccoiviieriniiinienecceeeens 1-55
8-port 10/100/1000-T plus 2-port 1000-SX/LX SFP L2 Managed SWitCh.............cccveveriiicccininiienns 1-57
24-port 10/100/1000-T + 4-port 1000-SX/LX SFP L2 Managed Switch ....1-58

Non-managed 4-port 10/100Base-TX plus 1-port 100Base-FX Fast Ethernet Switch plus Fiber..... 1-59
Non-managed 2-port 10/100Base-TX plus 2-port 100Base-FX Fast Ethernet Switch plus Fiber..... 1-60
Non-managed 4-port 10/100Base-TX plus 2-port 100Base-FX Fast Ethernet Switch plus Fiber..... 1-60

Copper IAD Gateway with WiFi
Fiber IAD Gateway with WiFi

5U Managed 17 SIot CWDM CRaSSIS..........cccciiiiiiiiiiiiiic i 1-65
2U Managed 6 Slot CWDM Chassis.
SNMP card for SML 2000/5000
10G 3R Transponder...
2.7G 3R Transponder..
Dual Channel 1.25G Transponder.
Dual Channel 2.5G Transponder
Optical Line Protection .
9 Channel MUX/DeMUX With MONItOr POMt..........cccciiiiiiiiiiiiiiicccc s
5 Channel MUX/DeMUX with Monitor port.
Optical Add-Drop Multiplexer.
2U Managed 20 Slot CWDM Chassi
SNMP card for SML-2100...
10G 3R Transponder for SML2100.
2.7G 3R Transponder for SML2100
2.7G 3R Transponder with Protection for SML210
Non-Managed IU 4-Channel Transponder RacK............c.ccooiiiiiiiiiiiinicccccccccce
4U 24 slots MUX/DeMUX Passive Rack.
8 Channel MUX/DeMUX
8 Channel MUX/DeMUX with Monitor port.
5 Channel MUX/DeMUX with Monitor port.
Dual 4 Channel Single way MUX/DeMUX...

Managed Fiber Optical Multiplexers

FMUX04
FMUX1000S
FMUXO01A/Plus
FMUX20
FMUX20-4E1L
FMUX04E

Managed SDH Multiplexer
SDHO1A
SDHO1A/T

GEPON
OLT200-CH
ONU-311
ONU-241
OLT-EMS

Fiber Transceiver
SFP
GBIC

Fiber Attenuator
FA-IS-PCSO1

Fiber Patch cords
FCP/FCP-MS5-1M

4 Channel E1/T1 Multiplexer
16 Channel E1/T1, 8x 10/100/1000-T Ethernet Multiplexer
16 Channel E1/T1, Data, Voice Plus 100M Ethernet Multiplexer..
PDH Fiber Optic Multiplexer Platform
4 Channel E1/T1, Order wire Plus 100M Ethernet Multiplexer
4 Channel E1/T1, Order wire Plus 100M Ethernet Multiplexer with SNMP Management.

16 Channel E1, Data, 4 port Ethernet STM-1 Add-Drop MUItIPIEXET........c.ccovveiriiiriiiiiiiicens 1-95
16 Channel E1/T1, Data, 4 port Ethernet STM-1 Add-Drop Multiplexer.............cccccoooininiininininnns 1-96

2U Managed 4-slot OLT Chassis.
1-port 10/100/1000 Base-T ONU.
4-port 10/100 Base-TX ONU

GEPON Network Management software

Hot-Pluggable SFP Fiber Transceiver MOAUIES..............coiiiiiiiiieicieee st 1-101
Hot-Pluggable GBIC Fiber Transceiver Modules.............c.ccccoiiiiiiiiiii 1-102
In-line Fiber Attenuators in Standard and Custom Values............c.cccceoviiiiiiiiiininiiecece, 1-104
Various Fiber Patch Cord with Standard CONNECTOTS............covviiiiiiiiiiiiii e 1-105
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Product Selection Table

Chapter.2

Chapter.3

XDSL

G.SHDSL.bis TDM
SHRMO3b TDM
SHRMO3bA-Data
SHRMO3bA-ET100
SHRMO3bA-E1
SHRMO3bA-T1
SHDTUO3b-E1
SHDTUO3b-E1/T1
SHDTUO3b-Data
SHDTUO3b-ET100
SHDTUO3b-31
SHDTUO3b-31T

G.SHDSL.bis ATM
SHRMO3b ATM
SHRMO3b-ET100R
SHRmMO3bA-ET100R
SHDTUO3b-ET10R
SHDTUO3bA-ET10RS

VPN Router
VPN-10
VPN-20
VPN-40

LAN Extender
EFM G.SHDSL.bis
EFM-10

EFM-20

EFM-40

G.SHDSL.bis LAN Extender
SHDTUO3b-ET100BS

VDSL2 LAN Extender
VDTU2A-301

VDSL2
VDTU2-104
VDTU2-204

ADSL2+
MD15
MD15A
MD20
ATU-R160-4
ATU-R160-1

ADSL Splitter
ALS-R50
ALS-R60

ALS-12
ALS-M12
ALS-10-IT
ALS-10-EU/ISDN

Main Distribution Frame (MDF)
ALS-P10

MDF-LP-10C

MDF-HP-10C

PDH

E1/T1 Concentrator Rack
ERMO1

ERMO1 Overview

TRMO1

TRMO1 Overview

Single Port E1/T1 Access Unit
ETUO1A

ETUO11

ETUO1-U

ETUO1-Plus

G703E1-U

TTUO1

ETU/TTU

El to T1 Cross Rate Converter
ETRMO1

ETRMO1 Overview
G703FTEC

4U Managed 16 Slot G.SHDSL.bis TDM Chassis............ccoiiiiiiiiiiiiiiiicce s
TDM G.SHDSL.bis 2 wire/2 ch, 4 wire/1 ch 5.7M/11.4M V35/X21/RS530 card.
TDM G.SHDSL.bis 2 wire/2 ch, 4 wire/1 ch 5.7M/11.4M 10/100TX card.
TDM G.SHDSL.bis 2 wire/2 ch, 4 wire/1 ch 5.7M/11.4M E1 card
TDM G.SHDSL.bis 2 wire/2 ch, 4 wire/1 ch 5.7M/11.4M T1 card
TDM G.SHDSL.bis 2/4 Wire 5.7M/11.4M E1 NTU
TDM G.SHDSL.bis 2/4 Wire 5.7M/11.4M E1/T1 NTU
TDM G.SHDSL.bis 2/4 Wire 5.7M/11.4M (V35/X21/RS530) NTU.
2/4 Wire G.SHDSL.bis TDM (Bridge) NTU
2/4 G.SHDSL.bis TDM (E1,V35,LAN) SNMP NTU
2/4 G.SHDSL.bis TDM (E1/T1,V35,LAN) SNIMP NTU......ccoiiiiiiiiiiiiicece s

4U Managed 15 Slot G.SHDSL.bis ATM Chassis
ATM G.SHDSL.bis 2 wire/2ch 5.7M Bridge/Router card.
ATM G.SHDSL.bis 4 wire/1ch 11.4M Bridge/Router card
Single Port, 2-wire (5.7Mbps) G.SHDSL.bis ATM/EFM TR069 Bridge/Route
4-Port, 4-wire (11.4Mbps) G.SHDSL.bis ATM/EFM TR069  Bridge/ROULET.........c.coevirieriiiiiciene

4 Port, 2W G.SHDSL.DIiS VPN ROULET.........ccciiiiiiiiiiiiiisi e 2-17
4 POrt, AW G.SHDSL.DIS VPN ROULET ......c.cvuiiiieieiieieisire sttt 2-17
4 Port, 8W G.SHDSL.DIS VPN ROULET.........coouiiiiiiiiiiiciccs e 2-17

2 wire 5.7M EFM LAN Extender....
4 wire 11.4M EFM LAN Extender.. .
8 wire 22.8M EFM LAN EXTENAET ..o

TDM (5.7Mbps) 2-wire 4-port Bridge LAN EXTENET............ccoivieiriiiiriiicieeeeeee e 2-20
VDSL2 LAN EXEENOET.......uiiiiiiiiiii e 2-21
VDSL2 CO MOEM.....ooiiiiiiiicicc s 2-22
VDR I o o = 3 ToTo 1Y o FO OO P S PPPN 2-22

1.5U 48 Port Managed IP DSLAM with two uplink ports.... .. 2-23
1.5U 12/24 Port Managed IP DSLAM with one uplink port . 2-24
2U 24/48/72 Port Managed IP DSLAM with two uplink ports. .. 2-25
4 port ADSL2+ Modem.... 2-26
Single Port ADSL2+ Modem with USB port. . 2-26
5U, 16 Slot, 24 port/card ADSL Splitter Rack.. . 227

2-28
.. 229
. 2-29

8U, 20 Slot, 32 port/card ADSL Splitter Rac
CPE ADSL Splitter.

CPE ADSL Micro-Filter .

CPE ADSL Splitter, Field for ITA, UK, FI, FR.. .. 2-30
CPE ADSL Splitter fOr ADSL OVET ISDN.......ccucuiriiieiiteieieiiicieeieie sttt 2-31
CPE ADSL Splitter, MDF Type o 2-32
Telecom Block -10 pair Disconnection module . 2-33
Telecom Block -10 pair Connection MOAUIE..............ccoeiiiiiiiiicie e 2-33

4U 13 Slot Managed E1 Concentrator.
Slide-in card options for ERMO1

4U 13 Slot Managed T1 (DS1) Concentrator.
Slide-in card options for TRMO1

Single Modular Port E1 CSU/DSU w/ LCD and SNMP.
Single Modular Port E1 CSU/DSU
Single Modular Port Unframed E1 CSU/DSU..

.3-12
. 313

. 315

Single V35 Port E1 CSU/DSU..

Sinale Port Unframed E1 CSU/DSU. . 3-16
Single Modular Port T1 (DS1) CSU/DSU. L 317
Interface Modules for ETU and TTU Family ACCESS UNILS..........cccoveiiiiiriiniiniiiinieieeeiee e 3-18
4U 12 slot E1/T1 Cross Rate Converter RACK............coiuiiiiiiiiiiccc e 3-21
Slide-in card oOptioNs fOr ETRIMOL........c.ciiiiiieiiieieeieteieet ettt sttt eb e b enenes 3-23

Single T1 to E1 Converter... .. 3-24




Chapter.4

E1/T1 Multiplexer
ERM-MUX-PLUS
ERM-MUX-PLUS Overview
ETU02-MUX-Plus
ETUO2-MUX-Plus Overview
ETU02-MUX

ETUO2A-MUX
ETU02-MUX-E

TTU02-MUX

E1 Inverse Multiplexer
ERMO4A
ERMO4A-SNMP
ERMO4A-E1
ERMO4A-5E1
ERMO4A-8E1
ERMO4A-16E1

DXC

ERM-DXC

ERM-DXC Overview
ETU-DXC

TDM over IP

IPM-1SE
IPM-4SE
IPM-8SE

Product Selection Table

4U, 10 I/O Slot Data, Ethernet, Voice E1 Managed MURIPIEXET............cccouviiriinnenicccece 3-25
Slide-in card options for ERM-MUX-Plus.
1U, 3 1/0 Slot Data, Ethernet, Voice E1 Managed Multiplexer.
Slide-in card options for ETU02-MUX-Plus..

E1 Mux 4 Data Port sub E1 w/ SNMP

4-port Fractional E1 Access Multipelxer.

E1 Mux 2x Data Port w/Ethernet bridge on board, option sub E1, console port...
1U, 4 Modular Data Port T1 MURIPIEXET W/ LCD......c..ciiiiiiriiiieeiieeesieiseeie e

2U, 20 Slot, E1 Inverse MuX CONCENIIALON. .........cccciiiiiiiiiciiee e 3-39
SNMP card .. 341
E1 (2Mbps) Inverse multiplexer.. .. 342
5E1 (10Mbps) Inverse multiplexer. .. 343
8E1 (16Mbps) Inverse multiplexer. 3-44
16E1 (32Mbps) Inverse multiplexe . 345
4U, 11 slot E1 Digital Cross Connect Multiplexer W/ SNIMP............ccccoiiiiiinneieee e 3-46
Slide-in card options for ERM-DXC .. 348
1U, 8/16 Channel E1 Digital Cross Connect. . 349
Single E1/T1/J1 over Ethernet (IP).... 3-50

4 port E1/T1/J1 over Ethernet (IP).... 3-51
8 POrt E1/T1/J1 OVer ETNEINEL (IP) ...ttt 3-52

G.703 Co-directional 64K Concentrator

G703/64-RM

G703/64A-STD
G703/64A

Balun
Balun-P/S
Balun-B1/S
Balun-B2/S
BLN3010
BLN4010
BLN5010
BLN6010
BP20

Surge Protector
SP-V35-01
SP-SE-BO1
SP-ETH-01
SP-ETH-08
SP-ETH-16
SP-ETH-24

Telephone Surge Protector
TSP-10

IP Networking

Ethernet over E1
EoelA
Eoel

Ethernet over Coax
EOC-10
EOC-20
EOC-21

Ethernet Bridge
ET100
ET100/NRZ
ET100/G64

3-53
3-55
3-56

4U 12 Slot Managed G.703 64Kbps Co-directional Concentrator rack 115.

G.703 64Kbps Co-directional to V35/RS530/449/232/X21
G.703 64Kbps Co-directional to V35/RS530/449/232/X21

Two BNC pigtal E1 balun.. 3-57
One BNC box E1 balun 3-57
Two BNC box E1 balun . 357

.. 3-58

1.6/5.6 Jack to Krone IDC. .

BNC t0 KroN@ IDC.......oiiiiiiiiiii s 3-58
BT43 to Krone IDC. 3-58
SMZ to Krone IDC.. . 3-58
EL Balun PAtCh PANEL........cociiiiiiiic e 3-59
V.35 SUIMGE PIrOLECLON . .c..iieiiiieiieiei ettt b bbbt bbbttt bbbt en st nn b 3-60
=AU Tl o] (=T o1 o SO P TR U PP T TP PRV PPPRTSRPON 3-60

1-port Ethernet surge protector.... 3-61
8-port Ethernet surge protector 3-61
16-port Ethernet surge protector.. 3-61

24-port Ethernet SUrge PrOtECION . .........cvitiiiiiiiieii ettt 3-61

Telephone, FAX or Dialup Modem SUrge PrOtECION...........ccciviiiiiiiiiiiiicisiee e 3-61

Ethernet over unframed E1 w/ SNMP.
Ethernet over unframed E1.

42

Unmanaged Ethernet extender over coaxial cable modem
Managed Ethernet extender over coaxial cable (CO modem)
Managed Ethernet extender over coaxial cable (CPE modem)..........ccoccoviiiiiiiniiiicineinieens 4-4

Ethernet to WAN (V.35, RS530, RS449, X.21) bridge...........ccoviiiiiiiiiiiiicieiiceceee 4-5
Stand-alone Ethernet to NRZ bridge.
Stand-alone Ethernet to G.703 Co-directional 64K bridge
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Chapter.5

Chapter.6

Chapter.7

Testers

Fiber Tester
OTDR-30A
HCT-SDH155
OPM-300A/B
OLS-100

Protocol Analyzer
HCT-7000
HCT-6000

PCM Analyzer
BTM10
HCT-BERT/H
HCT-BERT/C

LAN Cable Tester
LCT-300/400

Single Mode Optical Time Domain Reflectometer.
STM-1 and G.703 E1 Analyzer / BERT..
Optical Power Meter
Optical Laser Source

Dual Port E1 Datacom Protocol Analyzer and BER TESLEN..........ccviririirieinieieseiesesie e 5-5
128Kbps Protocol Analyzer With 2IM BERT...........ciiiiiiiiei et 5-7

E1/T1 Analyzer and BER Tester.. 5-9

E1/T1/Datacom BER Tester.... .. 512
E1/T1/Datacom BER Tester with Color LCD..........c.ccouiiiiiiiiiiiiccccc s 5-14
Handy LAN Cable Continuity Tester / Cable I[dentifier............cccoiiiiiiiiiciicceeeeeseeeeees 5-15

Interface Converter

V.35 Interface Converter
V35/530IP
V35/4491P
V35/X21IP

RS232 Interface Converter
V35IP

449IP

X21IP

V35IP-CAB

RS485 Interface Converters
V35/485-1

IC485IP

1C485-3

RS232 Short Haul Modem
IC232IP-SM
IC485IP-SM-2

RS232 Current Loop
icCL-2

RS232 to CMOS/TTL
ic232TTL

Async to Sync Converter
icAS/IP

DTMF to Pulse Converter
DTMF

Management

V.35 t0 RS530 INterface CONVEIET...........ccccuiiiiiiiiiit e
V.35 to RS449 Interface Converter..
V.35 to X.21 Interface Converter....

RS232 t0 V35 INterface CONVEMET...........ccociiiiiiiii b
RS232 to RS449 Interface Converter..
RS232 to X.21 Interface Converter

RS232 to V.35 Cable Interface CONVETET.............ccouiiiiiiiiiii s 6-2

V.35 to RS485 Interface Converter..
Async RS232 to RS422/ RS485, RJ-45 Interface Converter.
V.35 t0 RS485 INterface CONVEIET ..ot

Async RS232 short haul modem, RJ-45 Interface CONVEIE..........ccoiviieiiiiiiciiiiiceiceee 6-4
Async RS232 short haul modem, 4-screw terminal Interface Converter..............c.ccoccceeiiiiiins 6-4

RS232, Current Loop Converter...

RS232 t0 TTL/CMOS INterface CONVEIEN...........ccccuiiiiiiiieeie s 6-5
Asynchronous RS232 to Synchronous (HDLC) V.22 Interface CONVEMET...........ccocevererineiencnnnans 6-5
DTMF O PUISE CONVETLET.......oviiiiiiiieiiieiiteie ettt ettt ettt 6-6

Element Management Software Series

EMS

Graphic User Interface Series
FRM301/401 GUI
FMUX01A-GUI
FMUX01A/Plus-GUI

Element Management System for CTC Union ProduCts.............cccciiiiiiiiiiiiiciccce 7-1

Windows Based Management Software for FRM301 & FRM401
Windows Based Management Software for FMUX01A.
Windows Based Management Software for FMUXOLA/PIUS..........ccccovevererininienineeeeeeeeeeeeene
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Chapter.8

IP Surveillance

Digital Video Server
IPS20

IPSO1

1PS02

1PS04
DVS-8501E
DVS-8501E-H
DVS-8504E-H
DVS-8504E-FD
DVS-8501D
DVs-8301

Network Video Recorder
NVR

Network Camera
IPCAM-8309D
IPCAM-8318F
IPCAM-8318P

Ethernet over Coax
EOC-10

2U 20 Slot Managed Chassis
1-slot H.264 Digital Video Encoder/Decoder chassis.
2-slot H.264 Digital Video Encoder/Decoder chassis.
4-slot H.264 Digital Video Encoder/Decoder chassis.
1-ch H.264 Digital Video Encoder w/ SNMP

1-ch H.264 Digital Video Encoder w/ hard disk and SNMP.
4-ch H.264 Digital Video Encoder.
4-ch H.264 Digital Video Encoder w/ SNMP..
1-ch H.264 Digital Video Decoder.
1-ch Digital Video Server.

Enterprise Network Video Recorder (SOftWAIE)...........cccvviiriiiiiiiicise e 8-19
Dual Stream Network DOME CamMETA..........c.ccuiuiiiiiiiiiieiiei s 8-22
Dual Stream Day & Night Network Camera. .8-23
Dual Stream High-Speed Dome Network Camera. . 824
Ethernet Bridge Modem over Coaxial Cable..............ccoiiiiiiiiniecee s 8-25
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