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Chapter 1 - Overview

Features

p Multiplexes 10/100 Ethernet, 2-Wire Analog POTs or 2/4-Wire 600 Ohm Analog and
Optional RS-232, RS-422, TTL, or Dry Contact

p 10/100 Auto-Negotiating and Bandwidth Control on the Ethernet Bridging Port
(32Kbps increments up to 10Mbps)

p 1to 4 Channels of Telephone or combo, Replaceable Line Interface Module

p Web-Based & Telnet Configuration (Serial Configuration Only for Units Without Data)
p Hardened Temperature (optional), -40°C to 80°C Exceeds NEMA & CALTRANS Specs
p Optional Optical Redundancy

p Distances up to 100km, Multimode (1310nm) or Single Mode (1310nm/1550nm)

p Two-way "One Fiber" Communication (optional)

p Built-In Power Redundancy, Optional 24VDC, or 115/230VAC Power

p Local Dry Contact Alarm Relay

p Rackmount or Standalone

Description

The TC8520 Telephone, Ethernet & Data Fiber Multiplexer multiplexes various combinations of 2-wire
Analog POTS or 2/4-wire 600 Ohm Analog, 1 Ch. 10/100 Ethernet and optional Serial Data channels over
single mode or multimodefiber.

TheTC8520 supportsdistancesto morethan 100 km and offersatwo-way, “onefiber” communication option
to maximize fiber cable usage. Optional redundant power and optics include automatic switchover for
maximum reliability.

Setup, diagnosticsand control isaccessed viaSerial Terminal, Tel net management ports. Diagnosticsinclude
LED indicators, dry contact alarms and local and remote loopback.

The Ethernet port auto-negotiates at 10/100 with full 10M bps throughput and rate control in increments of
32K bps. Itis|EEE 802.3/802.3u/802.3x compliant.

The TC8520 converts 2-wire FXSto fiber optics on the telephone side with ring down capability and FXO
on the PBX side. Because the TC8520 digitizes the analog signals (PCM), voice quality does not degrade
over extended distances. Serial interface options are RS-232, RS-422, TTL, Dry Contact.

The TC8520 is available in basic standalone unit or optional, 1U high rackmount card "pizza box." The
rackmount card fits into a 19" Rackmount Card Cage. Fiber optic connectors are ST, FC or SC. Standard
power is12VDC andincludesbuilt-in redundancy. Optional power sourcesinclude24VDC or 115/230VAC
with an external power cube. High temperature (-20°C to 70°C) and extreme temperature (-40°C to 80°C)
versions are also available.
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Typical Application Using the TC8520's

Typical applications include extending multiple Telephone lines, Analog, Data and Ethernet channels to

remote site such as campus networks, substations, etc. The two-way “one fiber,” option can double usage
of existing fiber optic cable plants.

HH ‘ ‘ ‘ TC8520 TC8520
PBX 2-Wire ° 4@@ H i © ® : 2-Wire % ér;zlr?g
= — BHGO = DOMES o —

RS-232/RS-422, . . . RS-232/RS-422,
Dry Contact, TTL — Multimode or Single Mode Fibers Dry Contact, TTL
Up to 100km, Single Mode
Ethernet Ethernet
LAN 101100 LAN

10/100

Figure 1. Typical Application Using the Standalone TC8520 Fiber Optic Multiplexers

TC8520 Pizza Box Rackmount Unit

The optional variation isso called "pizzabox" (TCRM195) whichisa 19" rackmountable with one U high
horizontal box. The pizza box version of TC8520 has the same PC cards installed except the sheet metal
packaging.

The DIP switches and LEDs are all the same as stand-alone version of the TC8510.
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Optical Specifications

Multimode Model

Transmitter:  LED; typical Launch Power: -17.0dBm* (1310nm, @62.5/125um)
Receiver: PIN Diode; typical Sensitivity: -33.0dBm* (1310nm, @62.5/125um)
Optic saturation level: -11.0 dBm*(1310nm, @62.5/125um
Loss Budget: 1310nm Multimode @62.5/125um: 15dB
Distance: 1310nm Multimode, @62.5/125um: up to 4km distance*
Wavelength:  1310nm Multimode:
Connector: ST
SC

Single Mode 1310nm, 20km Model

Transmitter:  FP Laser; typical Launch Power: -14 to -7 dBm* (1310nm, @9/125um)
Receiver: PIN Diode; typical Sensitivity: -34.0dBm* (1310nm, @9/125um)
Optic saturation level: -3dBm*(1310nm, @9/125um)
Loss Budget: 1310nm Single Mode, @9/125pum: 20dB
Distance: 1310nm Single Mode, @9/125um: up to 20 km distance
Wavelength:  1310nm Single Mode(LASER):
Connector: ST
FC
SC

Single Mode 1310nm, 75km Model

Transmitter:  FP Laser; typical Launch Power: -3to 0dBm* (1310nm, @9/125um)
Receiver: PIN Diode; typical Sensitivity: -36.0dBm* (1310nm, @9/125um)
Optic saturation level: -3dBm*(1310nm, @9/125um5l
Loss Budget: 1310nm Single Mode, @9/125um: 33dB
Distance: 1310nm Single Mode, @9/125um: up to 75km distance
Wavelength:  1310nm Single Mode (LASER)
Connector: ST
FC
SC

Single Mode 1550nm, 75km Model

Transmitter:  DFB Laser; typical Launch Power: -10 to-1dBm* (1550nm, @9/125um)
Receiver: PIN Diode; typical Sensitivity: -34.0dBm* (1550nm, @9/125um)
Optic saturation level: 0dBm* (1550nm, @9/125um)
Loss Budget: 1550nm Single Mode, @9/125pum: 24dB
Distance: 1550nm Single Mode, @9/125um: up to 75km distance
Wavelength:  1550nm Single Mode (LASER)
Connector: ST
FC
SC
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Single Fiber, 50km Model

Transmitter:  Typical Launch Power: -8t0-3 dBm* (1310nm/1550nm, @9/125um)
Receiver: (FSIF%Eisoa(%S;r;}[/i%iﬁ?elvseﬁ:nsitivity: g%g%gm* (1310nm/1550nm, @9/125um)
Loss Budget: 1310nm/1550nm Single Mode, @9/125pm: 29 dB

Distance: 1310nm/1550nm Single Mode, @9/125um: up to 50km distance

Wavelength:  1310nm/1550nm Single Mode:

Connector: SC Only

*Launch power, sensitivity and distance are listed for reference only. These numbers may vary.
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Theory of Operation

The TC8520isdesignedto provide userswith maximum flexibility, ease of use, simplicity and functionality.
Theunit consists of two printed circuit boards (PCBs): one for telephone multiplexing and asecond for 10/
100Base-T Ethernet signal and Data. The Telephone interface PCB (board with no optics) providesfor the
telephonelines.

The optical PCB (board with optics) provides for the one channel 10/100Base-T Ethernet and up to four
optional channels of data, optic transmitter/receiver operationsand dataserialization. It convertselectrical
signalsto optic signals and convertsthe parallel data bitsto serial format for data transmission across the
fiber link. The reverse process occurs at the opposite end, where the serial datais converted into parallel
format for the electrical signals, which is then transmitted to another device.

Any loss of optical signal on the primary or secondary port will trigger the major alarm. The major alarm
LED islocated at the bottom |eft of the front panel on the optical board (see Figure 2). Once activated, the
major alarm will set off an audio buzzer and the Dry Contact Relay will bereleased (set to the"CLOSED"
condition).

The"DISALM" DIP switch on the optical board is provided to disable the audio buzzer and the dry contact
relay.

At the heart of the TC8520s are FPGA (Field Programmable Gate Array) integrated chips. These modern
chipsallow for desirable benefits such aslow power consumption, configuration flexibility, highreliability,
and long MTBFs.



TC8520 User's Manual
Rev. 1.8

LEDs, DIP Switches and Connectors

Front Panel DIP Switches for Data Signal Phone Channel Hook & Ring Status ~ Power Supply

Data & Phone Functions LED Indicators LED Status LED Indicators LED Indicators
(FXS card shown) Indicators
The FXO card differs only on
DIP Switches #5, 7 & 8 /
N\
! / \
PHONE MUX-fxs r—DATA—/ 7 PHONE v

IN—OUT- HOOK RING

1 [© 1 (O) (@) PWRA Phone
2 |O) 2 |[O)] || PwrB Card
31O 3 (O] 1O vee ar
+ O (A=) =)

RX - TX
r

r— DATA— —PHONE— ©)
2O
TITHT 3'

12 3 45678

I— VOICE

4B RyB TC8520
. © RE o mEAn DA R o Ethernet
100M 8 8 ALM Rx-A 8 8 PWRA +
FULL LB RxB PWRB
LNKACT (€D (€D FEF-A @ @ ‘iiii @ @ ust || || veor Data
MSTR/SLVE (@D) \ @) FEF-B ] | | L syne (@) | @) Vee2 Card
TCCOMM.COM DIS ALM LED-DATA
/ Made in U.S.A / e Locs \ \
/
DIP_SWITCH FUNCTIONS: .
Optical Board SW1: Disable the Alarm buzzer. Optical Board
LED Indicators SW2: Enable the remote loopback LED Indicators

function (for data)
SW3: Enable the local loopback

TxB and RxB: Redundant function (for data)
Optic Transmitter “B” SW4: Not used. TxA: Optic Transmitter “A”
(on dual optic models only) RxA: Optic Receiver “A”

Figure 2. TC8520 Front Panel

RJ-11 Connectors for POTs or 2/4 Wire 600 Ohm

signal connections Note 1: POTSs signals use only
the middle two pins.

PVXR PVélR (pin assi nment)
+ - + - |
«— | 654321
| U
11 11
TIP — Y— RING
0O 12vDC
O 24vDC CH1 CH2 CH3 CH4 /\
PWR PWR ALM / Note 2: The Base card uses RJ-45
. A _ +B . RESET RLY 0 RS-232 O RS-422 O RS-485 ETHERNET connectors for AUX1-AUX4
for Data connections.
| @ L_I_'_J L_I_'_J L_I_,_J L_I_,_,—‘ L_l_'_J Please refer to Chapter 5 for

O 12vDC O 24vDC f I AUXL AUX2 AUX3 AUXA 10/100 Virtual Pin connections.
0 48vDC O 125VDC \

/|
/ 12345678
l \
Dry contact RJ-45 Connectors for RJ-45 connector
for UTP input.

alarmrelay  electrical signal connection.
connector. RJ-45 Female
Reset Button:

Used to reset the unit to default configurations.

DC Power Input:

A is for primary power; B is for backup. Only one input To reset the original default configurations;

is required to power the unit. If power sources are 1. Unplug the power to the unit.
connected to both A & B, power redundancy will be 2. Push and hold the “Reset Button.

utilized (both A & B share the load). 3. While holding the button in, Plug the power

back “on”, wait approximately 6 seconds,
then release the button.
4. The original factory default configurations
will be restored.

Figure 3. TC8520 Rear Panel with Terminal Blocks

-9-



TC8520 User's Manual
Rev. 1.8

RJ-11 Connectors for POTs or 2/4 wire analog 600 Ohm

signal connection

+

T

0 12vbc O
/ b asvbc O

24VDC
125VDC

Czp L

/ RS-232 1 0//1 00

PWR PWR
A B
A, S ’_r'_'-\_l_r'_LT-'_LT-'_L\_‘
IE
0 12vDC
0 24vDC CH1 CH2 CH3 CH4
PWR PWR
A B ALM RLY CONSOLE MANAGEMENT RESET

®

/

/
Dry contact alarm

DC Power Input:

A is for primary power; B is for backup. Only one input
is required to power the unit. If power sources are
connected to both A & B, power redundancy will be
utilized (both A & B share the load).

relay connector.

Serial DB9 port: (9600-8-N-1); 9600 Baud,
8 data bits, no parity, & 1 stop bit.

7
RJ-45 connector

for UTP input.

Reset Button:
Used to reset the unit to default configurations.

Note: POTs signals use only
the middle two pins.

RJ-11 JACK

(pin assignment)

L
1 L1

TIP — Y—RING

To reset the original default configurations;

1. Unplug the power to the unit.

2. Push and hold the “Reset Button.”

3. While holding the button in, Plug the power
back “on”, wait approximately 6 seconds,

then release the button.
4. The original factory default configurations

will be restored.

Figure 4. TC8520 Rear Panel with Serial DB9 Connector

- 10 -
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IN

MSTR/SLVE

Ethernet, Data, Alarm, and Optical Status LEDs
ALM

100M (O] (©D
FULL|©D| | ©D)|LB : . . .
LNK/ACTFEFA Note: Thesecond columnof LEDshaveasecondfunction. It monitorstheelectrical

FEF-B input signal for theoptical board datachannels1-4 (AUX1...AUX4). The"IN"
(Input) of each channel 1 through 4 ismonitored by thefollowing LEDs:
ALM=CH1, LB=CH2, FEF-A=CH3, & FEF-B=CH4 respectively.

Toenablethissecond functionfor datamonitoring, set the optical board DIP switch#4 (LED-
DATA) tothedown"On" position.

Theprimary functionsare stated bel ow. To monitor the primary functions, the SW#4 (LED-
DATA) ontheoptical board must beto theup " Off" position.

100M:  Whenilluminated, thisLED indicatesthat the Ethernet Port is 100M bps.
When Off, itindicates that the Ethernet Portis 10Mbps.

FULL:  Whenilluminated, thisLED indicatesthat the Ethernet PortisFull Duplex.
When Off, itindicatesthat the Ethernet PortisHalf Duplex.

LNK/ACT: Whenilluminated, thisLED indicatesthat an Ethernet Signal isdetected.

When Flashing, itindicatesthat Ethernet activity isdetected.

MSTR/SLVE: Whenilluminated, thisLED indicatesthat theunitisset asaMaster.

ALM:

LB:

FEF-A:

FEF-B:

When Off, thisLED indicatesthat theunitisset asaSlave.

Lit, whentriggered by thefollowing alarm conditions:

1. Optic signal lost or invalid on Primary or Secondary optical fiber receiver.

2. Any of the voice modules is malfunctioning.

3. Lossof power onaunit (local or remote) - thisalarmwill automatically reset (cancel) onboth
unitswhen power isrestored.

Whenflashing, itindicatesthat theunitisindiagnosticmode: Local or Remote L oopback tests
areactiveor the SIGGEN functionisactive.

The alarm al so activates the dry contact relay (normally in the OPEN position). The
local unit's alarm can be cleared by enabling the "DIS ALM" dip switch SW1 on the front
panel of the optical board to the down (on) position.

Whenflashing, itindicatesthat either theremoteloopback or local |oopback diagnostic
functionisenabled.

For normal operation, both theremoteloopback andlocal loopback DIP switchesshould be
intheup " Off" position. When both diagnostic modesare off, the LED will be off.

Whenilluminated, thisLED indicatesthat the Primary link (optical side"A"), far end, has
detected afault condition. (Either the Local TxA or Remote RxA isbad.)

Whenilluminated, thisLED indicatesthat the Secondary link (optical side"B"), far end, has
detected afault condition. (Either the Local TxB or Remote RxB isbad.)

Note: By default, Far End Fault Detection will only be enabled on unitswith optical redundancy.

-11 -
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ouT

Rx-A (@) (@) PWRA
rx-B |@D| |ED]|PWRB
Use-B || || veet
SYNC @) |©D) Vee2

PWR A & B:

Veel & 2:

Rx-A:
Rx-B:
USE-B:

SYNC:

Data, Optical & Power Status LED Indicators

Note: Thefirstcolumnof LEDshaveasecond function. It monitorstheelectrical
output signal for the optical board datachannels1- 4 (AUX1...AUX4). The
"OUT" (Output) of each channel 1 through 4ismonitored by thefollowing
LEDs: Rx-A=CH1, Rx-B=CH2, USE-B=CH3, & SY NC=CH4 respectively.

To enablethissecond function for datamonitoring, set the optical board DIP switch
#4 (LED-DATA) tothedown"On" position.

Theprimary functionsare stated bel ow. To monitor the primary functions, the SW#4
(LED-DATA) ontheoptical board must betotheup " Off" position.

Indicatethe status of dual power sourcesat the power jacksontherear panel (9V to
12V DC). Note: when power redundancy isutilized, both" A" and"B" LEDswill be
lit. Normally, both" A" and"B" sharetheload; if either power sourcefails, the other
assumesthefull load.

+5V DC status. Therearetwo separate voltagesderived from the power sourceonthe
Optic Board. These LEDsindicatethe presence of thesevoltages. Both should belit
whenever power isconnected to theunit.

Whenilluminated, thisLED indicatesthat the Primary Optical Receiver (side"A")is
receiving thesignal above minimum sensitivity threshold.

Whenilluminated, thisLED indicatesthat the Secondary Optical Receiver (side"B")
isreceivingthesigna aboveminimumsensitivity threshold.

When Off, itindicatesthat theactivelink isthe Primary optical side(side"A™). When
illuminated (On), itindicatesthat theactivelink isthe Secondary optical side(side"B").

Whenilluminated, thisLED indicatesthat thefiber link hasbeen established between
thelocal and remoteunits.

Whenflashing, itindicatesthat thefiber link isbroken between thelocal and remote
units. If theunitsare ordered with optional, optical redundancy, thenit would takeboth
the primary and secondary optical port A and B to be broken for the SYNC LED to
flash.

oNj 1 2 3 4

DISALMJ | | LLED-DATA

RMTLB LOCLB

DISALM:

RMTLB:

LOCLB:

LED-DATA:

DIP Switch Functions

Disablesthe alarm buzzer and thedry contact relay when enabled to the down (on)
position.

UsedtoenabletheRMTL B functionfor testing thedatachannels. All four datachannels
ontheoptical board will beinremoteloopback mode at the sametime.

Usedto enablethe LOCL B functionfor testing thedatachannels. All four datachannels
ontheoptical boardwill beinlocal loopback mode at the sametime.

Used to monitor the default functionsof thedual function LEDs or the I nput/Output
statusof theelectrical channelson the optical board, see noteson pages11 & 12.

-12 -
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Interface (Telephone) Board LEDs and Functions

— DATA— Data Signal Status LED Indicators
RX - TX

RX: Rx (input to the Optical Card) status indicators for each data channel.
Solidly lit, it indicates that the data signal is received from the local user's equipment.
Off when, data signal is not received from user's equipment.

TX: Tx (output from the Optical Card) status indicators for each data channel.
Solidly lit, it indicates that the data signal istransmitted to the local user's equipment.

. ) Telephone Signal Status LED Indicators

2O 1O

310 O

1O O

L-VOICE

VolumeLED indicatorsfor theRJ-11 connectionsfor each phone channel:

IN: "IN" electrical signal input to the Telephone Card from the user's device.
OUT: "OUT" electrical signal output from the Telephone Card to the user's device.

HOOK

HOOK: Hook statusindicators (for each phone channel). This LED will light up when the phone is of f
hook.

RING

1 |O
2 |©O
3 | O
+ O

RING: Ring statusindicators (for each phone channel). ThisLED will flashwhenthe"ring signal” (from
the remote FXO unit) is detected.

-13 -
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Power Status LEDs

Indicatethe status of dual power sourcesat the power jacksontherear panel (9V to
12V DC). Note: when power redundancy isutilized, both"A" and"B" LEDswill be
lit. Normally, both" A" and"B" sharetheload; if either power sourcefails, the other
assumesthefull load.

+5VDCLED statusindicator. Indicatesthevoltageisderived from the power source
onthelnterface Board. It should belit whenever power isconnected to the unit.

TheLED indicator below theV cc, isnot used. It should be off at all times.

DIP Switches on FXS Card

FXS & FXO Card's DIP Switch Functions pip switches on FXO Card

— DATA = —PHONE— — DATA = —PHONE—
pniniini el
123456 78 12 3456738
RMTLB J J \‘ [ |_ L RuTLB J J J \‘ L |_RING BLK2
LOCLB RING CAD LOCLB RING BLK1
SIGGEN SIGGEN
RG TST OFHK

Note: DIP Switches#4, 6, & 8 on FXS card and DIP Switches#4 & 6 on FXO card are not used.

RMTLB:

LOCLB:

SIGGEN:
RGTST:

RING CAD:

OFHK:

RING BLK1 &
RING BLK2:

InitiatesaRemote L oopback for testing data. It loopsback the dataat theremote unit
back to the user'sequipment. When donewith thetest, return SW1_1totheup”Off"
position.

Initiatesal ocal Loopback for testing theincoming electrical datasignal onthelocal
unit. Theincoming datasignal islooped back to the device connectedtothe RJ-11.
When donewiththetest, return SW1_2totheup"Off" position.

Signal Generator, usedfor validating fiber opticlinks. (seepage21 for SIGGEN test).
Ring Tester (OnFXSCard), itwill ring every phonechannel onthecard s multaneoudly.

Ring Cadence (On FXSCard), isused to changethering sound: Must beintheup " Of f"
position on both unitswhen using the FXO to FX Ssetup. (For futurerel ease)

Off Hook (On FXO Card), (for factory test only, not for user).

(OnFXO Card), these DIP switchesare used to set theringing length of the phone set.
However, any change selected by theuser, will bedoneinternally withintheboard, user
will not notethedifferenceinringing length. Pleasekeep at factory default setting. See
example, below. (For factory troubleshooting)

SW1 SW1 Swi1 Swi
SW1 Settings
for RING BLK1 ¢ ¢ ¢ ¢ ¢ ¢ ? i
and RING BLK2 L 7 8 T8
|_ |—RING BLK2 |_ |—RING BLK2 |_ I—RING BLK2 I_ I—RING BLK21
RING BLK1 RING BLK1 RING BLK1 RING BLK1

Shortest ringing
length

“FACTORY DEFAULT SETTING”

Shorter ringing

Longest ringing length
leng

Longer ringing
length

length
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These DI P switches have been set by factory. If any changes need to be made, contact the Technical Support
Department before doing any changes to not void the warranty.

SW2 1: Not used.

SW2_2: Enable data port.

SW2_3: Enable optical redundancy (RxB).

SW2_4: Not used. (For factory test only)

Expansion (Telephone) Card Internal DIP Switch (SW2)

These DIP switches have been preset by factory. If any changes need to be made, contact the Technical
Support Department before doing any changes to not void the warranty.

SW2_1: FXS/FXO selection for channel 1. On: for FXO, Off: for FXS (Not for user use)
SW2_2: FXS/FXO selection for channel 2. On: for FXO, Off: for FXS (Not for user use)
SW2_3: FXS/FXO selection for channel 3. On: for FXO, Off: for FXS (Not for user use)
SW2_4: FXS/FXO selection for channel 4. On: for FXO, Off: for FXS (Not for user use)
SW2_5: Disable channel 2. (default position: Left "Off", unlessless than four channels ordered)
SW2_6: Disable channel 3. (default position: Left "Off", unlessless than four channels ordered)
SW2_7: Not used.

SW2_8: Disable channel 4. (default position: Left "Off", unlessless than four channels ordered)
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Optical Redundancy (optional)

If optic redundancy was ordered with the unit, Figure 5 below appliestoitsoperation. Optic redundancy is
used to prevent the loss of data transmission in the event an optic cable, transmitter, or receiver is broken
or degraded. Should this occur, the secondary optic link & receiver "B" is enabled automatically, thereby
preserving theintegrity of thecommunication. Inthe meantime, the"Alarm" LED will flash and the buzzer
will sound to indicate a cable breakage.

When the unit is equipped with optic redundancy, the optic transmitter "TxA" and "TxB" both transmit the
same signal to theremote unit. Itisup totheremoteunitto decidewhether "RxA" or "RxB" should be used
asthevalidincoming optic signal. By default, "RxA" isthe primary receiver; "RxB" isthe standby backup.

XA RXA
Optic Signall 1
Detector RX
Tx > & e |22
Automatic .
__ sutchower |1
TxB RxB
TC8520 TC8520

Figure 5. TC8520 (with Dual Optics) Logic Diagram

Two-way "Single Fiber" (optional)

As an option, the TC8520 supports two-way "Single Fiber" communication to distances up to 100km over
single modefiber.

Itisideal for situationswhere existing fiber optic cable capacity islimited. Becauseit doublesexisting cable
capacity by transmitting bi-directional signalsover asinglefiber, it eliminatesthe needtoinstall additional
fiber optic cable.

The TC8520 "Single Fiber" uses a Fiber Optic Wavelength Division Multiplexer (WDM) which enables
1310nm and 1550nm wavelengths to be transmitted simultaneously on the same fiber optic cable. The
direction of the optical signals can be in the same direction or opposite directions.

Transparent to incoming data, the " Single Fiber" WDM option, effectively doubles existing cable capacity
by multiplexing two separate channels over one single mode fiber.

1300/1550nm

Tx/RX < Tx/RX

v
4

Single Fiber Strand

TC8520 TC8520

Figure 6. TC8520 (with "Single Fiber" Option) Logic Diagram
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Unpacking the Unit

Before unpacking any equipment, inspect all shipping containers for evidence of external damage caused
during transportation. The equipment should also be inspected for damage after it is removed from the
container(s). Claimsconcerning shipping damage should be made directly to the pertinent shipping agencies.
Any discrepancies should be reported immediately to the Customer Service Department at TC Communi-
cations, Inc @ (949) 852-1973.

Equipment Location

The TC8520 should be located in an areathat provides adequate light, work space, and ventilation. Avoid
locating it next to any equipment that may produce el ectrical interference or strong magnetic fields, such as
elevator shaftsor heavy duty power supplies. Aswith any electronic equipment, keep theunit from excessive
moisture, heat, vibration, and freezing temperatures.

Dry Contact Alarm Relay

A terminal block connector labeled"ALM RLY" at therear panel of the optical board providesfor the Dry
Contact Alarm Relay. Normally inthe OPEN position, any alarm condition will forcetherelay switchtothe
CLOSED position (the"Alarm" LED will light and the audio buzzer will sound). Thisrelay canbeusedin
conjunction with an external device to monitor the TC8520's operation. The alarm switch will only be
activated when the TC8520 is under a true alarm condition; it will not be activated when the unit isin a
diagnostic (test) mode.

Thisfunction can be disabled by setting thefront panel switch1"DISALM" to"down" (on) position onthe
optical card.

Power Supply

The TC8520 unit is powered viarear panel's connector. There aretwo pairsof connectors ("PWR A" and
"PWR B" ) for power redundancy. Depending on the power option ordered, it could be one of following:
12V DC standard or optional 24V DC power supply. When AC power isordered, auniversal external power
adapter is supplied which can support AC 90 VAC to 240 VAC and 50 Hz to 60 Hz. When unit contains
more than one card, only one pair of power connectors needed to connect to a power source.

Alternate power sources are available as an option (see Chapter 8 - Specifications).

Telephone or 2/4 Wire Analog 600 Ohm Signal Connections

AsFigure3on page9illustrates on the upper (phone) board, four RJ-11 connectorsare provided to connect
two wire telephone (POTS) or 2/4 wire analog 600 Ohm signals (depending on what is ordered).

Ethernet 10/100Base-T Signal & Electrical Signal Interface Connections

The lower (optical) board asillustrated on Figure 3 on page 9 an RJ-45 female connector provides for the
electrical connection for the 10/100Base-T signal.

Thefour RJ-45 connectors (AUX1- AUX4) for channels 1 through 4 are provided for el ectrical connections
for data. For RJ-45 pin assignment connections on the optical board connectors (AUX1-AUX4), refer to
Chapter 5.

The type of datainterface will be dependent on what the customer orders such as RS-232, RS-422, TTL,
or Dry Contact.

Note: The DB9 connector (Console port connector), asin Figure 4, isonly used to set the | P address, user
name, and password. Please refer to page 42 for Console Settings.
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System Start Up

When power isinitially connected to the TC8520, all LEDs will flash for a few seconds and the audio buzzer
will sound. Once the unit passes its power up diagnostic phase, the following LED status should be observed
from the front panel:

Interface Board:

1.
2.
3.

The POWER "A" and/or "B" LED should be lit (depending on which power jacks are connected).
The"Vcc" LED should be lit (indicating +5V voltage is derived from Power "A" and/or "B").

All other LEDs can bein arandom state (either On or Off) asthe TC8520 will set its LEDs accordingly once
valid electrical and optical connections are present.

Optical Board:

1.

The "Rx-A," ("RxB," on dual optic models) and "SYNC" LEDs will flash (indicating no optic signal
connections).

The"ALM" major alarm will be lit (indicating no electrical or optic signal connections).

The"MSTR/SLVE" LED will belit if the unit is set as Master unit. When Off, it indicates that the unit has
been set as a Slave.

The"Vcel" & "Vec2" LEDs should be lit (indicating +5V voltage is derived from the power supply).

All other LEDs can bein arandom state (either On or Off) asthe TC8520 will set its LEDs accordingly once
valid Ethernet and optical connections are present.

Installation Procedure Summary

The TC8520 is designed for quick and easy installation. Before installing, however, double-check the LED
settings on each of the channels on the interface board and the DIP switches on the optical board to verify that
they are in the correct positions.

1.

By factory default all unitswill be set as Master units. Before connecting two units viafiber cable, the user
must configure one of the TC8520 unitsto be a Slave unit. Please refer to the "Read Me First" instructions
sheet included and/or refer to the Web configuration section, page 26.

Connect fiber optic cables between the local & remote units; the local unit's optic "TxA" connects to the
remoteunit'soptic "RxA" (and "TxB" to "RxB" on dual optic models). Observethat the"SYNC" (and "USE-
B" on dual optic models) LEDs lights solid when a good optic connection is present.

The FXO unit should be connected to a PBX and the FXS unit connects to analog telephone sets.

For Ethernet (10/100Base-T) signals, connect the Cat5 or Cat5E cable proving the Ethernet signal to the RJ-
45 connector on the rear panel on the optical board on the TC8520. Observe that the 100M, FULL LEDs
arelit, and the LNK/ACT LED isflashing.

If the Ethernet signal is 10Base-T and half duplex, the 100M and FULL LEDs should be off. If the Ethernet
signal is 100Mbps and full duplex, the 100M and FULL LEDs should be lit.

For serial data signals (RS-232, RS-422, TTL, or Dry Contact) connect the electrical signalsto AUX1-
AUX4 ontheoptical card, refer to page 9 figure 3 & Chapter 5 for electrical connections & pin assignments.

To monitor the input/output status of the data signals, please refer to the notes on pages 11 and 12.

For 2/4 wire 600 Ohm signals, use the RJ-11 connectors on the phone card to connect the electrical signals.
Refer to Chapter 5 for virtual pin connections & assignments.

Verify System Integrity:

At each unit, check that the"SYNC" and Rx-A ("Rx-B" and "USE-B" on dual optic models) LEDslightssolid
indicating good optical connections.

Verify and record the optical cable loss for each link in the application after installation is complete. This
reading will both verify theintegrity of the circuit and provide abenchmark for future troubleshooting efforts
(see Chapter 3 - Troubleshooting).
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Standard Applications to Extend Analog Telephone Lines

Phone Line Extension

The TC8520 can be used to extend regular analog phonelinesfrom aPBX to remotelocation viafiber optic
cable. Becausethe TC8520 digitizestheanal og signals (PCM), voice quality doesnot degrade over extended
distances.

The TC8520 FXO connectsto the phoneline, while TC8520 FX S connectsto atraditional anal og telephone
sets (POTS, plain old telephone set).

TIP TC8520 |1x fiber optic cable x| TC8520 TIP
— FXs) b———
RING o (FX0) (FXS) R RING
. Rx Rx . to
from PBX ° ° Telephone Set
[ ] [ ]
[ ] [ ]
L4 °
TIP ‘ TIP
RING | RING

Figure 7. TC8520 FXO to FXS Connection Diagram

Hotlink Phone Extension

By connecting two TC8520s configured as FX Stogether using two regul ar tel ephone sets, the users at both
sides of the fiber link can have a hotlink phone line setup. When one user lifts up the handset, the remote
side phone will start to ring. When remote side user picks up the handset, the phone stops to ring and the
conversation begins.

When conversation is over any user can replace the handset to hook to terminate the phone link. If either
party places the handset to hook and the other does not hang up, the phone on hook will continue to ring.

Remember, when using this set up, one and only one of the units MUST be set as Master and the second
asaSlave. To set up one of the unitsasaSlave, refer to the web configuration section, page31. The MSTR/
SLVE LED will belit onthefront panel of the master unit and Off on the Slave unit. It doesn't matter which
unit is set to Master.

to TC8520 | fiber optic cable x| TC8520 to
Telephone Sets (FXS) (FXS) Telephone Sets
-y Rx Rx i
& TIP . TIP ¥
'. RIV | | \ RING
To FXS
ToFXS connectors
connectors 1 through 4
1 through 4

Figure 8. TC8520 FXS to FXS Connection Diagram (Hotlink)
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Chapter 3 - Troubleshooting

General

Alarm conditions occur whenever an optical or electrical problem or "fault" conditions are detected by the
TC8520.

The Ethernet 100M, & FULL LEDs on the optical board should be Off, if the Ethernet signal is 10Base-T
and half duplex. If the Ethernet signal is 100Mbps and full duplex, the 100M and FULL LEDs should belit
and the LNK/ACT LED should be flashing as it detects Ethernet activity.

All LEDs are Off

If no LEDsarelit on the unit, check the DC power supply, connector plug, and/or the power source. If the
problem persists, contact the Technical Support Department at TC Communications, Inc @ (949) 852-1973.

"ALM" LED on the Optical Board

When an alarm condition isdetected, the"ALM" LED will light, the audio buzzerswill sound, thedry contact
relay will close, and one or more additional LED will light or flash. Thefollowing fault conditionswill cause
the alarm to be triggered on the optical board:

1. Opticsignal lost from"RxA" (or "RxB" on dual optic models).

2. Opticsignal ismarginal, which causesinvalid datapacketsto bereceived; the"Rx-A" (or "Rx-B") LED
will beflashing.

3. Theremote unit |ost power.
Optic Cable Types

Conventionally, fiber optic cablewith yellow-colored insulationisused for Single M ode applications; gray
or orange-colored insulated cable is for Multimode use. If Multimode cable is used in a Single Mode
application, the test results could be erroneous and confusing.

Calculating the Loss on the Fiber

The fiber optic link and/or connectors are frequently the source of various problems. Check out the
connectors and the integrity of the link first. Ideally, the link should be calibrated for total loss after the
installation has been completed. Thiswill accomplishtwothings: (1) it will verify that thetotal lossof thelink
iswithin the loss budget of the device and (2) it will provide abenchmark for future testing. For example,
asystem that has been tested as having 6dB total losswhen installed and suddenly tests out as having aloss
of 10dB probably has a connector or link problem.

These are the reference values we use to calculate the loss on the fiber:
Multimode 850nm : 3 dB loss per km on 62.5/125um cable*
Multimode 1310nm : 2 dB loss per km on 62.5/125um cable*
Single Mode 1310nm : 0.5 dB loss per km on 9/125um cable*
Single Mode 1550nm : 0.25 dB loss per km on 9/125um cable*

*These numbers are listed for reference only. We recommend an OTDR reading be used to determine actual link loss.
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Ethernet/Web Page Test

The purpose of thistest isto verify Ethernet channel and accessibility to the web page using a PC.

A WD

Power on the units and configure the IP address on the units, refer to Chapter 6.
Connect the fiber optical cables from the local to remote unit and vise versa.
Verify that the Sync LED islit.

Connect one of the TC8520 units to a PC to access the web page using the a web browser (enter the
IP address configured in step 1).

Y ou should be ableto accessthelocal and remote TC8520 unit'sweb page while connected to the local
unit.

Conducting a Signal Generator Test (On Units With Data Only)

The purpose of the Signal Generator Test isto verity the optical connections between the Master and Slave
units (each unit hasitsown built-in channel-scanning optic signal generator) and the clock signal of each unit.
Alarm conditions occur whenever an optical problem or "fault" condition is detected by the TC8520s.

1.
2.
3.

Set one of the TC8520 units as a Slave unit. (Refer to TC8520 Slave Configuration section, page 31)
Connect power to both Master and Slave units to be tested.
Conducting a Signal Generator test on the TC8520 Master unit.

a. Connect short fiber optic patch cords, using the correct type of fiber corresponding to thewavel ength
of the units, between the Master and Slave units.

b. Connect the optic Tx of the Master to the optic Rx of the Slave and optic Tx of the Slave to optic
Rx of the Master.

All the front DIP switches on the TC8520s must be set to the up "off" position.

Enablethe Signal Generator by flipping DIP switch SW3 (SIGGEN) down on the front panel of the
phone card also enable DIP switch SW4 (LED-DATA) on the optical card. (card with optics)

On Master unit;:

The"IN" channel LEDsonthe Optical Card and "Rx" channel LEDs on the phone card should light
sequentially from CH1 to CH4.

On the Slave unit:

Likewise, the"OUT" channel LEDs on the Optical card and " Tx" channel LEDs on the phone card
should light sequentially, indicating receipt of thetransmitted clock signal.

Completing the Signal Generator test.

a. Enable DIP switch SW1 (RMTLB) on the phone card of the Master unit while the SIGGEN is
enabled.

On Master unit:

The"IN" and"OUT" channel LEDsonthe Optical Card should light sequentially from CH1to CH4.
Likewise, the"Rx" and "Tx" channel LEDs on the Phone Card should light sequentially, indicating
receipt of the transmitted clock signal.

On Slave unit:
The LED indications will be the same as on the Master unit as described on step #4 above.

When testing is complete, return SW1 (RMTLB) and SW3 (SIGGEN) to the up position on all units
tested.

All "other" channel LEDs are not used for this test.
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Ring Test (FXS unit only)

When SW5" RG TST" switchisinthedown ("On") position, the FXS Card will try to ring every channel
simultaneously to verify theintegrity of thering signal.

Local Electrical Loopback Test on the TC8520s (On Units With Data Only)

The purpose of thistest isto verify the interface's input and output connections, signal receiver and signal
output driver.

This test can be enabled by either DIP switch SW3 (LOCLB) on the optical card or DIP switch SW2
(LOCLB) on the phone card.

1.

2.

4,

Set the front panel DIP switch SW3 to the "On" (down position) on the optical card.
Enable DIP switch SW4 (LED-DATA) to the "On" (down position) to monitor the data status.

Connect aBert Tester to CH1 through CH4 to monitor the data status on each channel respectively. The
incoming electrical signal islooped back to the device connected to the RJ-11.

Thisverifiesgood el ectrical signal connections.

When done with the test, return SW3 or SW2 as well as SW4 to the up "Off" position.

Local Optical Loopback Test on TC8520 "Slave Units" Only (On Units With Data Only)

The purpose of thistest isto verify the transmitted and received optical signal.

To perform this test, the TC8520 unit must be configured as a Slave unit first. Refer to TC8520 Slave
Configuration section, page 31 to set the TC8520 as a Slave unit.

1
2.

Enable DIP switch SW4 (LED-DATA) to the On ("down" position) to monitor the data status.

Use ashort fiber optic jumper to connect from optic Tx to optic Rx to form a self-loopback on the same
unit.

Connect a Bert Tester to CH1 through CH4 to monitor the data status on each channel respectively.

Theincoming signal from the user's equipment should be looped back through the optical fiber back to
the user's equipment.

Note, the channel 1 through4"IN" and "OUT" LEDswill light according to which channel is being tested.

5.

When done with the test, return SW4 (LED-DATA) to the up "Off" position.

Note, you may |leave SW4 (LED-DATA) tothedown "On" position if for monitoring the data status of each
channel.
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Chapter 5 - Electrical Interfaces & Pin Assignments

Electrical Signal Interface Connection & Pin Assignments

1. Four RJ-45 connectors, located at therear panel of the Optical board, providefor the connection of the

optional datachannelsfor RS-232, RS-422, or dry contact closure electrical signals. Channels 1 through
4 (AUX1 - AUX4) are assigned to the interface option. The electrical interface will accept data rates
up to 38.4 Kbps. (Consult factory for higher data rates).

Note, there are eight pinsin an RJ-45 Jack. The pin numbers are assigned as follows:
Whenyou look into the jack and the copper contact pinsare at the upper side, pin"1" isonyour left side.

Note: Pins 1 & 8 are not used for the RJ-45 connectors.

The four RJ-11 connectors on the Phone board, are provided to connect two wire telephone (POTSs) or
two/four wire Analog signals (refer to page 25), depending on what is ordered.

12345678

RJ-45 JACK

(Data pin assignment)

RJ-45 Female

RS-232 Async and Sync Connections

For the RS-232 Async and Sync interfaces, the pin assignments are as follow:

Tx Data Tx Data Tx Data
Rx Data Rx Data si
Signal & Signal & Prame
Rx Data G%Tnd RTS Frame Tx Clk Ground

Ground
Rx Clk

CTSTl
12345678 12345678 12345678

RJ-45 JACK RJ-45 JACK RJ-45 JACK
(Data pin assignment) (Data pin assignment) (Data pin assignment)
(RS-232 Async) RS-232 with handshake RS-232 Sync

Figure 9. RS-232 Async and Sync Pin Assignments & Virtual Connection Diagrams
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RS-422 (Async) Connection

For theRS-422 Asyncinterface, pins3 and 6 are balanced input pins. Pin 3isthepositiveinput (TxD+) and
pin6isthenegativeinput (TxD-). Likewise, Pins4 and 5 arebalanced output pins. Pin5isthe positiveoutput
(RxD+) and pin 5isthenegative output (RxD-). Either pin 7 or pin 2 can be used asthe signal ground. Only
RS-422 asynchronous communications can be used on the TC8520.

Rx Data+ Rx Data-

Tx Data+ Tx Data-

l l Signal &
— Frame
Ground
12345678

RJ-45 JACK

(Data pin assignment)

RS-422 Async

Figure 10. RS-422 (Async) Pin Assignments & Virtual Connection Diagram

Dry Contact Closure Detector & Relay Switch

For dry contact closure applications, only uni-direction transmission isallowed. Thetransmitter sidehasa
dry-contact closure detector as shown in the diagram below. The receiver side has a dry-contact closure
relay switch. The"close" and "open" statusis controlled by arelay switch inside the TC8520. It reflects
the remote detector's "on" and "off" status.

Asillustrated below, when the RJ-45's pins 5 and 6 are closed at the transmitter side, the statusisreflected
at the remote receiver's side. The relay switch on the receiver's sideisrated 0.5A DC switching current,

with amax load rating of 10VA.

TC8520 with Dry Contact Closure Detector

5VOD¢ : (dry contact closure)
' RJ-45 JACK RJ-45 JACK
i 82ma
% | Rllle- oS o
: V4 : P O [ —
7 , - o |
8 ma DC <— | 23.6,7 36 °
O 0V or 5V DC : =
/O TTL logic signal FIBER CABLE

np—

transmitter receiver

Figure 11. Dry Contact Detector and Closure Logic Diagrams
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The 4 x RJ-11 connectors on the rear panel can be used for two wire telephone (POTSs) or 600 Ohm anal og
signals (dependig on the type of interface that the customer has ordered).

RJ-11 JACK

(pin assignment)

654321

The first pin is on the right side
when you look into the jack with
all the metal contacts at lower side

Telephone Connection
Only themiddletwo pinsareusedto connet phonelines.

RJ-11 JACK

(pin assignment)

Four Wire Analog Connection
For four wireanalog audio signals:

Pin 5istransmit TIP & pin 2 istransmit RING. Pin 4 isreceive TIP & pin 3 isreceive RING.

RJ-11 JACK
. (pin assignment)
(4 wire analog)
654321
RJ-11 JACK RJ-11 JACK
TTIP| 55| «5|TTIP — |
TRING| 2| <« 2| TRING
RTIP | 4 «] | , 4| RTP ———————
RRING | 3 < — 3| RRING
FIBER CABLE

Figure 12. Four Wire Analog Pin Assignments & Connection Diagram

Two Wire Analog Connection
For two wire analog audio signals:
Pin 4 istransmit/receive TIP & pin 3 is transmit/receive RING.

RJ-11 JACK
) (pin assignment)
(2 wire analog)
654321
RJ-11 JACK RJ-11 JACK
TIP | 4 |« »| 4 TIP
RING| 3 |l 3| 3 |RING

FIBER CABLE

Figure 13. Two Wire Analog Pin Assignments & Connection Diagram
|
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Chapter 6 - Software Configuration
Configure your TC8520

Software configuration is done through the management web page by connecting to the RJ-45 Port on the
rear. Configuring the TC8520 using the web page will overwrite the current hardware settings. The new
settings will reflected on the front LED's.

In order to configure the TC8520 set to default, the user needs to use a PC with a web browser installed.
The default IP address is: 192.168.254.123. The PC's IP address must be set within the range of
192.168.254.1 t0 192.168.254.254, and with a Network Mask of 255.255.255.0. If your PC does not have
a compatible IP Address and Network Mask, or you are not sure about the settings, refer to the "PC IP
Configuration" section on page 41 for more detail. Y ou can also change the I P address of the TC8520 by
matching it up with that of you PC, refer to Console settings on page 42.

To configurethe TC8520, simply enter the | P address of the TC8520 in the Web browser'saddressbox. For
Example, http://192.168.254.123.

(Attention: Contact your network administrator if you are unsure about the settings. Improper settings may
result in disruption of the existing network.)

Onceyou enter thelPaddressand click Enter, youwill seeaverification window, whereyouwill be prompted
to enter a username and password:

enter admin under User Name and enter password under Password and click "OK."

Y ouwill then seethefollowing window asinfigure 14, below. Thissummary pagewill show youthecurrent
configuration and the status of the TC8520 media converter.

T TCBS20 Configarasion - Mirsssfe Inserne! Explorer [ i=1]:3]
Ble Ed Yew Favorkes ook Heli i
le . ) : [ seen b it {,:;‘.’. - ey M = .,I -6} -'_-i
) &1 bt (192, 108 254 123) o 5'5"‘

™ 1C COMMUNICATIONS TC8520 4CH Voice + 4CH Data +
FENEN BFTIZ EONRECTINTY 1CH 106100 Base-T Fiber Optic Multiplexer
Canfigure Swirels Base Board (Optical) *"_._ i
Lovel: Adunin

[ T T TS T
in

-Base Boanl

{Ophrad)

Fepuusion Bassd I TR T T
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Figure 14. TC8520's Summary
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Data/Voice Status

Use the links at the left of the page to navigate to the desired section.

The "Expansion Board (Data/VVoice)" status page shows the status of the LED's and dip switches
corresponding to those on the front panel of the expansion (phone) board.

The 'Channel' column display for voice also shows the interface configured on that channel (either FXS/
FXO)

i TCB520 Configuration - Microsoft Internet Explorer, EI@EJ
© Ele  Edit Wiew Favorites Tools  Help ":r
@Back L > | |£| @ _I\I 7 ) search :3 Favarites @i e q,? % b " m C@ ':fi

 address | @] hittp:j192.166.254. 123 : Be ks>

@ TC COMMUNICATIONS TC8520 4CH Voice + 4CH Data +
- FIBER-OPTIC CONNECTIVITY 1CH 10/100 Base-T Fiber Optic Multiplexer

1 - J T - .
Configure Switch Expansion Board (Data/Voice)
Level: Admin DRX: Data Receive DTX: Data Transmit
YVoice IH: Woice Input Voice DUT: Voice Output
‘Baea Haaid HODK: Phone Hook Status RIHNG: Ringing Status
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Data
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i
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1:FX0
-Basic Setting
; — 2 2:FX0
-Network Setting
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“Rate Linit 4: 4:FX0
-Login Setting RMTLB: Remote Loopback LOCLB: Local Loopback
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Figure 15. TC8520's Data/Voice Status Indicators
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Ethernet History Statistics

The"Ethernet Statistic” link ontheleft side of the pageisused to monitor the status of the bandwidth usage
of the Ethernet Port of the media converter.

For example:

Click the "Ethernet Statistic" link on the left side of the page. Y ou will seethe pageasin figure 16, below.
It will show the bandwidth status and history and/or event of the Ethernet port.

1. Onthe"Current Rate" section, you can monitor the current Rx Frames/sec, Rx Bytes/sec, Rx BU %,
Tx Frames/sec, Tx Bytes/sec, and Tx BU %.

2. On the center of the window you will see "History counter record every "30" minute(s)." Y ou can set
up your own preferred timeinterval sspecified in the Basic Configuration window figure 18, on page 30.

3. Thecounters1through 24, each account for every 30 minutesthat have been loggedinto the history. For
example: Counter 1 = past 30 min, Counter 2 = past 2x30 min, Counter 3 = past 3x30 minutes...Counter
24 = past 24x30 minutes.

4. Usethe "Refresh" link to update the new status of the port statistics.

5. Youcanusethe"Clear History" button to clear the recorded counters. It will clear all the countersand
start over again.

3 TCES2D Canfiguration - Micresof Iniernzt Explorer %
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" TC COMMUNICATIONS TC8520 4CH Voice + 4CH Data +
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7 0 o 0o a0 o oo
E a o 0.0 0 o oo
L] o o 0. o oo |
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Figure 16. TC8520's Ethernet History Statistics
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Ethernet Event Statistics

Click the"Ethernet Statistic” link ontheleft side of the page. Y ouwill seethewindow asinfigure 16 on page
28. It showsthe bandwidth status and history and/or event of the Ethernet port. Click onthe"Event" link on
the middle of the page and you should see the window asin figure 17 below.

It will show all the statistics of the Ethernet port activities.

3 TCE520 Configuration - Microsoft internel Explorer |:||E|E|
B= E e Fxores EEH bep o

@Bcdc i 7 |"li = :1 4 Fah '_-'_"Fa.ln-t:s {3‘- :‘1 = E = E ':-i’ u:;i

peoves = | ] hurre)15E 150 254 123 v By "
& . TCCOMMUNICATIONS TC8520 4CH Voice + 4CH Data +
FIBER DFTIE CONRECTITITE 1CH 10/100 Base-T Fiber Optic Multiplexer
Configure Switch Ethernet Event Statistic
o s e e — e —
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20 ’ | Te Aulticesat: 0 pechketa
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Figure 17. TC8520's Ethernet Port Event Statistics
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Configure Basic Switch Settings

Click the"Basic Setting" link on theleft side of the page and you will seethewindow asinfigure 18, below
and you can begin the configurations. Y ou may change the values of the fields as you like.

The"Record Period" field isused to set thetimeintervalsfor history status purposes. Y ou can set thetime
intervalsanywhere from 1 minute to 120 minutes. The default interval is30 minutes. There are 24 counters
to record the BU% history. (See the "History counter record" example on figure 16, page 28).

Note: After you apply the new time interval setting, all the counters will be reset.
When done, click Apply to apply the new settings.

3 TCB520 Configuration - Microsoft Internet Explorer

© Eile  Edt ew Favorites Tools  Help %
@Back A > | \ﬂ @ _;\| ,.__ ) Search ‘::L— Favarites @? v _.";__ g}] @ ':f‘
| pgdress @) http: (192, 165,254,123/ :i G0 Links ¥
_ TC COMMUNICATIONS TC8520 4CH Voice +4CH Data +
. FIBEL-QPTIC.COMNECTIVITY 1CH 11/100 Base-T Fiber Optic Multiplexer

Configure Switch

Level: Admin

TCH520 '
-Base Board B
(Optical) Location |Location '
-Expansion Board
(Data/Voice) Contact |Operator |
-Ethernet Statistic Description 1 Multiplexer |
-Basic Setting
Network Settin Description 2
-Fort Settin, Description 3 [ i
-Rate Limit :
_Login Setting Record Period [§iElI |mimtes (AT 1207

Figure 18. TC8520's Basic Configuration
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Use the links at the left of the page to navigate to the desired section.

To configure the network settings, click the "Network Setting" link on the left side of the page. On the IP
settings window, enter the IP address, Subnet Mask and Default Gateway as shown on figure 19, below.

Note 1: The TC8520 and the monitoring computer should be on the same network ( Contact your network
administrator for valid network settings). When done, click Apply to apply the new settings.

After you have applied the new IP settings on the TC8520, you must change your PC IP settings to be
compatible with the new settings of the TC8520 unit and to be able to continue the configurations.

2N TCESTD Coptigiratisn - MECrasatt Intermet Explons
[0 Wew Fgiotes Jooks Bep

Qo -

] it 02 128 78412y

w | g sawrch 5 vt

TCB520 4CH Voice + 4CH Dhata +

_TC COMMUNICATIONS
1CH 10510 Base-T Fiber Optic Multiplexer

: FIREEAPTIL CONNEETINITY

Comfigmee Switely

Level: Adiain
Curvent TP Addvess 152 168 254 125
-Haso Board Cmrrewt Bubmet MMask BHEIB55255.0
{Cisicall Carrost Dofanlt Gateway 00 00
-Expansion Board
W
-Etleimet Statirts
-Hetworl: m 152 160,254 1 24
o e
2L 305 XL
-Rate Limin
-Loegin Senmg m 00.00

Figure 19. TC8520's IP Configuration

TC8520 Slave Configuration

By factory default, all unitswill be set as Master unitswith default |Ps of 192.168.254.123. The TC8520's
work in pairs (one Master & one Slave unit). Theuser must configure one of the TC8520 unitsto beaSlave
unit. Pleaserefer to Figure 19, above and/or instructionsonthe"Read MeFirst" pageincluded, to configure
one of the unitsto a Slave unit.

1. One of the units must have a different | P address than that of the Master. To change it, enter the new
IP address (for example, 192.168.254.124) inthe"IP Address" field asin Figure 19 and click Apply to
apply the new settings. The Master and Slave units MUST have different |P addresses.

Note: Please make note of the new | P address you give the Slave unit and keep in asafe place or mark

it ontheunit.

a) After you click Apply, adialog box asin Figure 20 will appear asking you to reset the unit by
clicking the "reset button" on that dialog box.

(Continue next page)
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TC8520 Slave Configuration (Continue)

1b) A second dialog box will prompt you to refresh the browser asin Figure 21 for the new IP address to

save the new settings.

1c) Usethe new IP or 192.168.254.124 to log in with the new saved settings.

2.

From the Network Settings dialog box asin Figure 19, use the "Master/Slave Settings" link to change
theunit to beaSlave unit. After you click the"Master/Slave Settings" link, you will see adialog box as
in Figure 22. Select the "Slave" setting from the pull down menu and click Apply.

a) A dialog box asin Figure 23 will prompt you to save the settings. Click the "save" button to save the
settings.

Note: Thewarning statement isto advise you that if you connect two Master units or two Slave units

together, they may fail to operate in the application.

Important:

b) After you click the "Save" button, you will be prompted to cycle power to the unit to apply the new
settingsasin Figure 24.

¢) When the power is connected back to the unit, you can log in with the new | P address for the Slave
unit.

Y ou can monitor the applied change by noting the MSTR/SLVE LED on the front panel of the unit
(When lit, means unit is set as a Master and Off, means unit is set a Slave unit).

Y ou can also click on the "Base Board" link on the |l eft hand side of the page and observe the "Master
Slave" field on the bottom of the dialog box asin Figure 14.
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3 TCB520 Configuration - Microsofi Inferned Explorer |Z||§:r__
Fle  Edt  iew Favorles  Took  Hel 3
Qe - O - 6] [B] @) Pt Gprooes @ -1 B-[JEDS
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Figure 20. TC8520 Slave Configuration

3 TCB520 Configuration - Microsoft Inernet Exploner
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Figure 21. TC8520 Slave Configuration
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© File Edit ‘iew Favorites Tools  Help
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Figure 22. TC8520 Slave Configuration
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Figure 23. TC8520 Slave Configuration
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2l TCB520 Configuration - Microsoft Internet Explorer

. File  Edt  Wiew Fawvorites Tools  Help gg'
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Configure Switch Master/Slave Settings Saved.
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Figure 24. TC8520 Slave Configuration
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Configure Ethernet Settings

Click the"Port Setting" link on theleft side of the pageto configurethe Ethernet Port Settings. After clicking
the"Port Setting” link, you will see the following window shown on figure 25, below.

Port In Use: Enable or disable either the Ethernet port.

Speed/Duplex: The speed and duplex onthefiber portisfixedto 100M/Full. Y ou can select the
speed and duplex mode of the Ethernet port as follows:

Auto-Negotiating, 100Mbps/Full Duplex, 100Mbps/Half Duplex, 10Mbps/Full
Duplex, or 10Mbps/Half Duplex.

Current Status: It shows the current port status for the Ethernet Port.

A TCB520 Configuration - Microsoft Internet Explorer |Z”EIE|
ir

: Fle Edt Miew Favorites Tools  Help u

: g " ' . A 7y e ’ 7S gy | — 3
@Back > \ﬂ \ELI [a | S~ Search ;;/\\:’Favorltes @K BHig B J m @ ._‘i

: Address @ httpeff192, 168,254, 123] v | Go ilinks ¥

_ TC COMMUNICATIONS TC8520 4CH Voice + 4CH Data +
| FIBER OPTIC CONNECTIVITY 1CH 10/100 Base-T Fiber Optic Multiplexer

Configure Switch

Level: Adin

- Port in use Speed / Duplex Current Status

-Base Board e [ —

(Optical) ARG | CnoPied v Autoegatiate Ml =

B con B 1 Auto-Megotiate |

-Bxpansion Boar 100kbps/Full Anpl
{Data/Voice) 100hbps/Halt

_ " O 10MbpsFull
M 10Mbps/Half
-Basic Setting

-Networl Setting
-Port Setting
-Rate Limit
-Logm Setting

Figure 25. TC8520's Ethernet Port Settings

Note: When you disable the Ethernet port, you will see that the port is still connected on " Current Status”,
however all packets that have been sent through that port will be dropped.

- 36 -



TC8520 User's Manual

Rate Limit Settings Rev. 18

Rx (Ingress) Limit: Ratelimiting for inbound traffic (datagoing into the TC8520 port). The default
valueof theratelimitiszero (no limit ontheinboundtraffic). Theratelimit can
be set from 32Kbps and up to 10Mbpsinthe"Rx Limit" field inincrementsof
32Kbps. If therate limit is set in any increment of 32K bps, then the "Actual
Rate" limit field will automatically display the same value. Otherwise, the
"Actual Rate" field will automatically display the next higher increment of
theratelimit.

Tx (Egress) Limit: Rate limiting for outbound traffic (data going out from the TC8520 port). The
default value of theratelimitiszero ( nolimit onthe outbound traffic). Therate
limit can be set from 32Kbpsand up to 10Mbpsinthe"Tx Limit" fieldin
increments of 32Kbps. If the rate limit is set in any increment of 32K bps,
thenthe"Actual Rate" limit field will automatically display the samevalue.
Otherwise, the"Actual Rate" field will automatically display the next higher
increment of the rate limit.

Example: Figure 26 below, shows how to set the Rx (Ingress) and Tx (Egress) rate limiting settingsfor the
Ethernet port. Note that for the Rx Limit setting under "Nominal Rate," 500K bps was entered, and the Rx
Limit under the"Actual Rate" field automatically displaysthe next higher increment ontheratelimit which
is512Kbps. Onthe other hand, the Tx Limit setting under the "Nominal Rate," 512K bpswas entered, and
the Tx Limit under the "Actual Rate" field automatically displays 512K bps.

When done, click Apply to apply the new settings. Click on the " Summary" link on theleft side of the page
to go to the summary page to check the settings applied, see figure 27 on next page.

2 TCB520 Configuration - Microsoft Internet Explorer
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Figure 26. TC8520's Rate Limit Settings
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Thefollowing diagram showsthe Board Statusfor "Alarm," "Remote L oopback," "Far End Fault-A," "Far
End Fault-A," and " Sync".

It also shows the Optical Status for Opt-A and Opt-B and the rate limit settings for ethernet port " Speed
Duplex," "Rx Limit (Kpbs)," "Tx Limit (Kpbs)," "Link Status," "Alarm," ratelimit settings applied on previous
steps on last page.

3 TCESI0 Configuration - Micresaft Internet Fxplorer
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Figure 27. TC8520's Switch Summary

Link Status for Primary and Secondary Optical Links

Y ou can monitor the status of both Primary optical side"A" (Opt-A) and Optional, Secondary optical side
"B" (Opt-B) ontheweb browser. The connectivity statusfor each link will be shown under the"Link Status"
fieldsasillustrated on figure 27, above.

For example, if both optical sides”A" and"B" are connected for optical redundancy, youwill see" Connected”
under the"Link Status® fields. If thereareno optical connectionson neither optical side, nothing will beshown
infigure27 under the"Link Status” fields.

The state status of each Opt-A & Opt-B ports can also be monitored under the " State" fields as on figure
27, above. By default the" Opt-A" will beenabled. If optional optical redundancy isordered, the"Opt-B" will
be shown as enabled in figure 27 above.
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Click the "Login Setting" link on the |eft side of the page. Y ou will seethe page asin figure 28, below.

2} TCB520 Configuration - Microsoft Internet Explorer
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Figure 28. TC8520's Configure Login
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Levels of Privilege
There are three levels of privileges based on users (User 1, User 2, and Admin).

User 1: This user has the lowest privilege of all three levels.

The default username is guest, default password is password and default privilege is to only view the
"Summary," and "Ethernet Statistic" links on the left side of the page as seen on page 28.

User 2: Thisuser hasintermediate privilege of all three levels.

Thedefault usernameisuser, default password ispassword and default privilegeistoview the" Summary,”
"Ethernet Statistic," "Basic Setting," "IP Setting," and " Port Setting" linkson theleft side of the page asseen
on page 30.

Admin: Thisuser has the highest privilege of all three levels.

The default usernameisadmin, default password is password and default privilegeisto view all links as
seen ontheleft side of page 30 such as, "Summary," "Ethernet Statistic,” "Basic Setting," "1 P Setting," " Port
Setting," "Rate Limit Setting," and "L ogin Setting."

Note: Only Admin has access to Telnet and/or Consol e settings.
Figure 28 depictsthe L ogin Settings, there aretwo sectionsfor changing the usernames, passwordsand user
privileges.

Thetop section of thewindow isused to change the usernames and passwords of User 1, User 2, and Admin.
After any changeto auser, you must click "Apply" on that particular user to apply the new settings. If you
change the username and password of the current Admin, you will see the new authentication windows as
on next page.

The lower section of thewindow is used to assign the User 1 and User 2 privileges (note: Admin privileges
cannot be changed) . After you make any change, you must click "Apply" on that section to apply the new
settings.
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-2 TCB520 Configuration - Microsoft Internet Explorer

¢ File  Edit Miew Favorites Tools  Help an
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Figure 29. New Settings Saved
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Figure 30. Login with New Settings
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The Console Settings are only used to set the "I P address,"
"user name," and " password").

COM1 Properties

User Name: Default isadmin (you can change it as you wish). Par Settings
Password: Default is password (you can change it as you wish).
Initial IP setting using the Console: S e 3

1 Connect the computer and the TC8520 viaa DB9 -
serial cable. Databits: |8 >

2. Power up the TC8520 unit. y -
Open the HyperTerminal of your computer and under Lty None i |
properties sel ect thefoll owing settings: 9600 Baud, st bt [ =
8 data bits, No parity, 1 stop bit, and Nonefor flow h ' :
control. See diagram on theright. Flow control: | [T

4. Click "OK" or press Enter, when done. '

5. Pressthe"Enter" key until you seea"Login" prompt.

6. Type admin after the Login prompt and press "Enter." .

7. Type password after the "Password" prompt. T ][ e |

Note: You will not see the password characters when typed.

8. When passwor d has being entered correctly, you will
see: Password Accepted.

9. At this point, you can continue to enter all the settings, as shown on figure 31 below.

10. Enter set ip 192.168.1.50 and press "Enter," the IP address will be set and you will be prompted
to type "reset" to apply the new setting. We recommend you reset the settings at the end.

11. Enter set netmask 255.255.255.0 and press "Enter,"

12. Enter set gateway 192.168.1.1 and press "Enter,"

13. Enter set username admin and press "Enter,"

14. Enter set password password and press "Enter,"

15. Type "reset" to apply all the settings.

When you seethe "TC8520 Console Verl.0" prompt, you have successfully configured your TC8520 unit.

‘¢ TCES2D - Hyper Terminal
Bie Edb Mew CA Tramslet Help
0w & D F

[ L=1(ET3

login: adein

password:

Passwaord Accepted

Twpe help for more information
set ip 192.168.1.50

IF address set to: 197.168.1.00

set netmask 295.25%.255.8
Netmask set to: 25%.795.755.0

set gateway 192.168.1.1
Gateway sef to: 192.168.1.1

setlusernanehﬂdnjnH
Hduln Mame: “admin
LEt password password

Admin Passz: “password”

reset
TC8520 Console Yer 1.8

login:

Tvpe “rezet”™ to apply new setting.
14
Twpe “re=zet” to apply new setting.

Tvpe “rezet” to apply new setting.

Connected 0;02; 53 Ak deteck S5O0 A-A-L

Figure 31. TC8520's Console Settings
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Console Help
The console" help" and " help set" commandswill assist you with information about various command
descriptions as shown on figure 32, below.

= TCBIM - Hyper Terminal
A Edt Wes Cal Trarsfer Help

D =3 =05
1C8520 Console Ver 1.0 -
login: admin
password:
FPassword Accepted
Type help for more information

help
TCAS20 Console Yer 1.0

help:

Usage: "help <command:"

Uzed to find more information on warious commands.
Ccommancr

set - Set different network settings.

show - Show all network settings.

logout - Logout .

reset - Reset switch.

help - This help screen.

2.9, help set
K

help =et
sel:
Uzage: "set <variabler <waluer”
<yariable>:
ip - The IP address of the device (ie: 192.168.254.123)
netmask - The netmask for the device (ie: 255 255.255.0)
gateway - The gateway for the device (ie: 192 168.25L.1)
UsErnane - Login username {ie: user)
password - Login password (ie: password)
it defaul t - Set the wnit back to factory default
Correated 108:11 Auto detack 600 &1 %
Figure 32. TC8520's Console Help
Set ip: Set Unit's IP Address. E.g. Setip192.168.254.123
Set netmask: Set Unit's Netmask. E.g. Set netmask 255.255.255.0
Set gateway: Set Unit's Gateway IP E.g. Set gateway 192.168.254.1
Set username:  Setloginusername E.g. Set username john123
Set password: Set login password E.g. Set password 123456
Set default: Set unit back to factory defaultE.g. Set default

Notel: All set commands required reset to apply new settings

Note2: Thedefault "timeout” value for console setting istwo minutes.
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"Show" Command

The"show" command will show the current | P settings of the TC8520 unit.

‘& TCB520 - HyperTerminal
File Edit Wew Cal Transfer Help

TC8528 Console VYer 1.0 ~
login: admin

password:

Password RAccepted

Tupe help for more information

show

IP: 192.168.1.56
Subnet: 255.255.255.0
Gateway: 192.168.1.1
Admin Name: admin
Admin Pass: password

OK

Connected 0:03:40 Auto detect 9600 8-M-1

Figure 33. TC8520's "Show" Command
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Telnet Settings

Y ou can also use Telnet to set the IP configuration, username, and password.

Note: The Telnet default "timeout" istwo minutes.

C8528 Console Uer 1.8

login: admin

passuword:

Password Accepted

Type help for more information

he 1p
TCB528 Console Uer 1.8

he lp:
Usage: "help <command>"
Ised to find more information on various commands.

<command >z
et
show
logout
reset
help

Set different network settings.
Show all network settings.
Logout .

Rezet switch.

This help screen.

Usage: 'zet <variabhle> <value>"

<uvariahle’:
ip
netmazk
gateway
uzername
password
default

The IP addresz of the device (ie: 192.168.254.123)
The netmaszk for the device (ie: 255.255_ 255 @)

The gateway for the device (ie: 192.168.254.1>
Login wusername C(ie: user)

Login password (ie: password)

Set the wnit bhack to factory default

Ndmin Pass: password
0K

logout

Figure 34. TC8520's Telnet Settings
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Chapter 7 - PC IP Configuration

To check your PC's IP Address and Network Mask. (Windows 98/ME)

1

2.

3.

4.

Open “Control Panel”
Open “Network”
Click on the TCP/IP for the network card

Click “Properties’

(Attention: Please copy down the existing setting before making any changes. Contact your network
administrator if you are unsure about the settings. |mproper settings may result in disruption of the existing
network.)

TCPAP Properties d 4

Bindings | 4dvanced | Newios |
DIME Configuration I Gateway ! WNS Configuration 1P Address

An IFP addrezszs can be automatically aszigned to this computer,
[F pour network, does not autornatically aszign IP addieszes, ask
wour network administrator for an address, and then twpe it in
the space below,

" Obtain an IP address automatically

—(* Speciy an P address:

IPaddess:  [192.168.254. 1 |

Subnet Mask: 255 .255.255. 0] |

v Detect connection to network media

F. I Cancel

Figure 35. TCP/IP Properties

Under the TCP/IP Properties

Select the “ Specify an |P address” option and type in the following

IP Address: 192.168.254.1 (Please make sure no other network device are using the same |P address.)

Subnet Mask: 255.255.255.0

Click OK and reboot the computer.
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Audio Bandwidth

=1 =T 0] o T o 1= USRI 300 Hz to 3.4Khz
Channel Capacity

................... 4 Telephone Channels, 1 Channel Ethernet, and up to four optional data channels
Data Rates

[ 7= o Y PSP SUPPPPRP 10/100 Mbps

ASYNC (PEF CHANNEI) ..o e e e e e e e e e e st aa e e e e e e s saees 38.4Kbps**
Electrical

(670 ] o1 1T =T o3 o ] &= PP P PR

RJ-11 Female
RJ-45 Female
RJ-45 Female

Telephone.................
Data (AUX1 - AUX4)
10/100Mbps Ethernet

Data Interface (Optional) .......ccccevevvevceevieesieen, RS-232, RS-422**, TTL** or Dry Contact**
[ Yo I C=To [V =] o oY TS OPPPRTP 20Hz
NomMINal RINGING VOITAGE ...ooo ottt e e et e e e e e e eaees 70VRMS
T T S [T oT=To F=T o Lo RSP TUPRPR 600 ohm
Ringer Load(MaX REN tO AFiVE) ....uiiiiiiiiiiiiiiiie ettt e e e e e e e s raaee s 3 REN
Voltage between Tip QN0 RING ...t e e s e et r e e e e e e satbaeaeaeeeaaas 48V
Max copper length between phone and the TC8520 .................... 1000 ft(300meters) for 3 REN
Loop current

Dial c.ovvvvveiiiiieiiiiiiiiiiinnnns

Factory Default Settings

L o [ =TSSP 192.168.254.123
Optical

LI L ST £ 11 =T PP EEPT S LED/ELED

WaAVEIEBNGLN ... e 850/1310nm Multimode

......................................... ..1310/1550nm Single Mode

(070 o] o T=T o] o ] S PP UPRTRN ST* (FC optional)

LOSS BUAQEet......oviiiiiieiiiiiieic e 15dB Multimode 850/1310nm @62.5/125um

...................................................................................... 20dB Single Mode 1310/1550nm @9/125um
System

Bit EFTOr RALE ...ceiiiiiiii ettt et e e e b e e 1in 10% or better
Indicators

SYSTEM ittt Power A (2 ea.), Power B (2 ea.), Vccl, Vcc2, Alarm

(@ o) 1 oS PRRTPN Sync, Rx-A, Rx-B, USE-B

Channel Status........cccccvevvcieeeniiee e Alarm, FEF-A, FEF-B, RX, TX, IN, OUT, HOOK, RING

Ethernet Signal Status ..o 100M, FULL/COL, LNK/ACT
Power Source

5} =1 g [0 =1 o T 12vDC @1.2 Amp

Optional ......c.oooiiiiiiiiiiei e 24VDC @600mA or 115/230VAC w/external power cube
Temperature

Operating (Standard VEISION) .....cc.uviiiiiei ittt e e e e e e e e e e e s eeaaraeeeeas -10°C to 50°C

...................................................................................... Hi-Temp "T" version (optional) -20°C to 70°C

] (o] - Vo [ I TSR -40°C to 90°C

Humidity 95% non-condensing
Physical

[ L=T T | o | SRS (6.5 cm) 2.60"

L7 T 1 1 o SRS (18 cm) 7.20"

[ 1T o ] 1 [ USROS (25 cm) 9.75"

RTAT L] Lo | o PRSPPI (1.36 kg) 3 Ibs

*ST is a trademark of AT&T
**Consult factory for availability or higher data rates
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Chapter 9 - 19" Card Cage

Features
p 1 U height (1.75")

p Universal Power Supply Accepts 90V to 264V AC and 47 to 63 Hz AC
p Standard Power Supply is 12VDC, Optional 24VDC Power Supply Available
p Over Load & Short Circuit Protection

Description

The TCRM195 "PizzaBox" Rack Mount Card Cages hold up to 2 single multiplexer type cards.

It operates with one power supply. The AC power supply automatically adjustsfor 90V to 264V AC input
and 47 to 63 Hz operation. The DC power supply accepts 24V DC input (Optional).

Therack assemblies are 19" wide by 1.75" high. The TCRM195is 9" deep.

19" Card Cage (19" x 8.5)

19"
17.25"

14"

Figure 36. TCRM195 " Pizza Box" Rack Mount Card Cage

- 48 -



TC8520 User's Manual
Rev. 1.8

Chapter 10 - Return Policy and Warranty

Return Policy

To return aproduct, you must first obtain a Return Material Authorization number from the Customer
Service Department. If the product’ s warranty has expired, you will need to provide a purchase order to
authorize therepair. When returning a product for a suspected failure, please provide adescription of the
problem and any results of diagnostic tests that have been conducted.

Warranty

Damages by lightning or power surges are not covered under this warranty.

All products manufactured by TC Communications, Inc. come with a five year (beginning 1-1-02)
warranty. TC Communications, Inc. warrants to the Buyer that all goods sold will perform in accordance
with the applicable data sheets, drawings or written specifications. It also warrantsthat, at thetime of sale,
the goods will be free from defectsin material or workmanship. Thiswarranty shall apply for a period of
fiveyearsfrom the date of shipment, unless goods have been subject to misuse, neglect, altered or destroyed
serial number label's, accidents (damages caused inwholeor in part to accident, lightning, power surge, floods,
fires, earthquakes, natural disasters, or Actsof God.), improper installation or maintenance, or alteration or
repair by anyone other than Seller or its authorized representative.

Buyer should notify TC Communications, Inc. promptly inwriting of any claim based upon warranty, and
TC Communications, Inc., at its option, may first inspect such goods at the premises of the Buyer, or may
givewritten authorization to Buyer to return the goodsto TC Communications, Inc., transportation charges
prepaid, for examination by TC Communications, Inc. Buyer shall bear the risk of loss until all goods
authorized to be returned are delivered to TC Communications, Inc. TC Communications, Inc. shall not be
liable for any inspection, packing or labor costsin connection with the return of goods.

In the event that TC Communications, Inc. breachesits obligation of warranty, the sole and exclusive
remedy of the Buyer islimited to replacement, repair or credit of the purchaseprice, at TC Communications,
Inc.’ soption.

Toreturnaproduct, youmust first obtain aReturn Material Authorization (RMA) number and RMA form
from the Customer Service Department. If the product’s warranty has expired, you will need to provide a
purchase order to authorizetherepair. When returning aproduct for asuspected failure, pleasefill out RMA
form provided with a description of the problem(s) and any results of diagnostic tests that have been
conducted. The shipping expenseto TC Communicationsshould be prepaid. The product should be properly
packaged and insured. After the product isrepaired, TC Communicationswill ship the product back to the
shipper at TC'scost to U.S. domestic destinations. (Foreign customersare responsiblefor all shipping costs,
duties and taxes [both ways]. We will reject any packages with airway bill indicating TC communications
isresponsiblefor Dutiesand Taxes. To avoid Customs Duties and Taxes, pleaseinclude proper documents
indicating the product(s) are returned for repair/retest).
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