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Read Me First !!!
(TC1880, TC1230)

All of the TC Communications' TC1880 Series multiplexers and TC1230 Modems are
DCE devices. They can ONLY be connected to DTE devices.

CAUTION:

These TC1880s and TC1230s will be damaged if they are connected to other DCE
devices. Damaged units returned due to this type of careless connection will not
be covered under the manufacturer's warranty.
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Regulatory Compliance

TC1880 series products, including TC1881, TC1882, TC1883, TC1884, TC1885,and TC1886, comply
with the FCC Part 15 Class A standard.

FCC Part 15 Notice

This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant
to Part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful
interference when the equipment is operated in a commercial environment. This equipment generates, uses,
and can radiate radio frequency energy and, if not installed and used in accordance with the instruction
manual, may cause harmful interference to radio communications. Operation of this equipment in a residen-
tial area is likely to cause harmful interference in which case the user will be required to correct the inter-
ference at his or her own expense.

Y ou can determine whether your equipment is causing interference by turning it off. Ifthe interference
stops, the TC equipment probably caused it. [f the equipment causes interference to radio or television
reception, try to correct the interference by using one or more of the following measures:

Turn thetelevision orradio antennauntil the interface stops.

Move the equipment to one side or the other of the television or radio.

Move the equipment farther away from the television or radio.

Plug the equipment into an outlet that is on a different circuit from the television or radio. (L.E.,
make sure the equipment and the television or radio are using different circuit breakers or fuses.)

Changes or modifications not expressly approved by TC Communications, Inc. could void the FCC
approval and void your authority to operate the equipment.
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ChaEter 1

1.

Description

The TC1880 series is a compact sized TDM (time division multiplexer) with RS-232 interface. It consists
of a base unit (TC1880) and a cable assembly.

MRS S gg-_!-_-.
P .y _e | "'WESSSSS . POWER INDICATOR: Lights when
f\‘/ 4 # | o adequate power is present at the

Cable assembly:
replace cable assembly,
you can have different
configurations.

Terminal block power connector:
12VDC @ 200mA or
(Optional 24VDC @100mA.

)
Pl il
=3
X
/m:xan

DB25 female connector:
convert RJ-11 to DB25
DCE adapter.

power connector.

“SYNC?” LED indicator:
lit when optic signal received
and synchronized.

CHANNEL STATUS LED INDICATORS: Used to monitor the status

of each channel’s RS-232 signal. Two channels can be monitored

at one time depending on the setting of SW3 & SW4.

One “IN” & one “OUT” LED per channel will be lit. LEDs will be solidly
lit when sending and receiving a valid signal.

By replacing the cable assembly you can have the following 6 configurations for your applications:

Model Async Sync (ext. clock)
Channels Channels
TC1881 8 0
TC1882 4 2
TC1883 2 3
TC1884 0 4
TC1885 4 (w/1 control) 0
TC1886 2 (w/1 control) 2

The base unit is an 8 channel RS-232 multiplexer. Each channel's data rate can be DC to 112Kbps.
Poweris 12VDC, (Optional 24VDC) or 115/230VAC with an external power cube.

-17dBm* (850nm MM, 1300nm MM, @62.5/125um)
-16dBm* (1300nm SM, @9/125um)
-8dBm* (1300nm SM, @9/125um)

-32dBm* (850nm MM/1300nm MM, 62.5/125um)
-36dBm* (1300nm SM 9/125uym)
-36dBm* (1300nm SM, @9/125um)

up to 4km* distance (62.5/125uym)
up to 20km* distance (9/125um)
up to 50km* distance (9/125um)

*Launch power, sensitivity & distance are listed for reference only. These numbers may vary.

2. Electrical (TC1880)
Interface: RS-232
Data Rate: Sync/Asynchronous DC to 112Kbps
Connector: DB25 female
Pinouts: Refer to next page
3. Optical
Transmitter:  LED, typical launch power
LASER, typical launch power
Receiver: PIN, typical sensitivity
LASER, typical sensitivity
Distance: LED, 850nm Multimode
LED, 1300nm Single Mode
LASER, 1300nm Single Mode
4. Power Requirements

The TC1880 is designed to draw power from the power jack only and consumes very low
power. The input DC voltage is 12VDC @ 200mA or (Optional 24VDC @ 100mA). Should
the external power adapter need to be replaced, use one with the following specifications:
12VDC @200mA, or (optional) 24VDC @100mA, with a terminal block connector that came
with the TC1880, as shown on the diagram.

]

(12 VDC) @ 200mA
OR (OPTIONAL)
(24 VDC) @ 100mA

—5—
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TC1880 Virtual Connection & Cable Connection

TC1880 TC1880
FIBER CABLE

2 Tx Data Tx Data 3
3 |BxData | | Axpata|
47 Tx Data Tx Data i
5«M><Mi
14 Tx Data Tx Data 714
6  |BxData | | AxData| &
12 Tx Data Tx Data 15
13 |AxData | | AxData| 13
1g Tx Data Tx Data 716
2% Rx Data >< Rx Data 432
17 Tx Data Tx Data i7
ZL Rx Data Rx Data £1
11 Tx Data Tx Data i1
23 |pxData | |_RxData| 23
12 | 1x Data TxData | 12
ziM Mﬁs
1 |enD GND 1
7 | GND GND 7
18| anp GND 18
19| anp GND 19
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LEDs, DIP Switches and Connectors

CHANNEL STATUS LED INDICATORS: Used to monitor the status

of each channel’s RS-232 signal. Two channels can be monitored

at one time depending on the setting of SW3 & SW4.

One “IN” & one “OUT” LED per channel will be lit. LEDs will be solidly
lit when sending and receiving a valid signal.

DB25 FEMALE CONNECTOR: .
Connect to your DTE equipment POWER INDICATOR: Lights when

adequate power is present at the

\ power connector.

] r IC COMMUNICATIONS pwn—O )
(l FIBER OPTIC CONNECTIVITY SWQM (il)T 5536 — SYNC INDICATOR: Lights
wul o 43 when a valid optical signal (above
4 df 14 15 L 3 P .
Lﬁg?ﬂ"&gi 5 B — the threshold sen_smwty _Ievel) is
DB25 PINS present at the optic receiver.

o Model TC1880 ©

8CH RS-232 MINI-MUX

SwW4
0,_3“’3 _| O 12vDC [ OPTIC =
0 B | D+2WEC Tx Rx )
pPsw 1 234 [ ] n n
DIP SWITCH FUNCTIONS: / —__orTiC RECEIVER: Connect optic
SW1: (LOCLB) Electrical Local Loopback. cable here to receive signal from
SW2: When Enabled ( down position), remote unit’s transmitter.
this unit will be compatible with the previous TERMINAL BLOCK CONNECTOR:
version TC1880. Connect power source here OPTIC TRANSMITTER: Connect optic
SW3 & SW4: By setting these switches to a 12VDC @200mA or cable here to transmit signal to remote
particular configuration, you can monitor two (Optional) 24VDC @100mA. unit’s optic receiver.
channels at one time for the status of the RS-232
signals. Each number, represents that particular
pin on the female DB25 connector. See example
below and the chart on the unit.
u: Means Up.
d: Means Down.
SW34 |IN IN OouT out

CASE 1: uu 2 4 3 5

Pins 2 & 3 define CH1. Both LED’s should be “ON” if Pin 2 is receiving and Pin 3 is transmitting a valid RS-232 signal.
Pins 4 & 5 define CH2. Both LED’s should be “ON” if Pin 4 is receiving and Pin 5 is transmitting a valid RS-232 signal.
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TC1881 Cable Assembly

DB25 MALE
RJ-11 PLUG
1 black R
2 red -
’ green E; CH 1
] black .
4 red ~
S green 2l CH2
; black .
14 red :
6 green ;1 CH3
; black .
15 red s
13 green :l CH4
i black — -
2 green - CH5
i black . ]
2 green :| CH®6
s black _ R
8™ green 2l CH7
19 black _ R
12 ToU :
% green - CH8

RJ-11 to DB25 female
DCE

/

654321

RJ-11 JACK
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TC1880
DB25 FEMALE

to DTE Device
47
DB25 female
SIGGND | 7 --.
RJ11
TxData| 2 -+ A
;2 —
Rx D <-..CH1.
x Data | 3 B a <«
ASYNC

SIG GND

Tx Data

Rx Data

SIG GND

Tx Data

Rx Data

SIG GND

Tx Data

Rx Data

SIG GND

Tx Data

Rx Data

Tx Clock

Rx Clock

SIG GND

Tx Data

Rx Data

Tx Clock

Rx Clock

\

DB25 female

\

DB25 female

\

DB25 female

\

DB25 female
TN BRI
2 T,
P —
-...CH5
3B
SYNC--4 —P
24 s T

17

=]

fos]

N

) .
@ N
3

=8 '

o

7
2 -

0
—
=
sy

N 2

...CH6.
3 bee
SYNC -

24
17

I

<

R Y

-3 ---

R R

R -

--14---|

[ -

18

--15---|

--{3---

18

--16-- -

R

S q7---

—-Dq---

19

- 11---

---03---

S qo---|

---25---

FIBER CABLE

TC1880
DB25 FEMALE

18

---15--
e 13--f

18

---16--
Y A
---17--
% T

to DTE Device
e

DB25 female

3

RIT -

P 2
]
CH2.....
e @ peg 3
ASYNC
DB25 female
7
RIT -
R
» _..CH3.....
2 DCE 3
ASYNC
DB25 female
7
RJ11 7.7
AR
_..CH4. ...
»——=pog 3
ASYNC
DB25 female
7
R -
s
..CH&5. ...
> 2 "'DCE s
4—4---SYNG

2

ol

-
~

vl
R °
L 9 ,
Y 5 k
Y n ;o
NN 3 N
[)

__CH6.....
j SDCEC 3
- SYNG

s --24

17

]

SIG GND

Tx Data

Rx Data

SIG GND

Tx Data

Rx Data

SIG GND

Tx Data

Rx Data

SIG GND

Tx Data

Rx Data

SIG GND

Tx Data

Rx Data

Tx Clock

Rx Clock

SIG GND

Tx Data

Rx Data

Tx Clock

Rx Clock
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TC1883 Cable Assembly Sevsa
3 CH Sync & 2 CH Async Mux
P/N: 600-18803-01

DB25 MALE
RJ-11 PLUG RJ-11 toggES female
1 - Tx Data
% b Rx Data
| =1
5 :: /
f :
B ;{ CH2 l
654321
18 -
i | cH
% = 3
RJ-11 JACK
i :
:f CH4
19 R
% =
B o

NOTE:

1. CABLE LENGTH: 1 FEET

2. USE HEAT SHRINK TUBE AT DB25 END
(IF IT IS POSSIBLE)

3. PLEASE NOTE PIN NUMBER ASSIGNMENT
IS OPPOSITE BETWEEN PLUG & JACK

~10-
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TC1884 User's Manual
4 CH Sync Mux with External Clock
DTE Device to DTE Device
Virtual Circuit Connections
to DTE device to DTE device
«— TC1880 TC1880 —_—>
DB25 female D825 FIBER CABLE DBzS DB25 female
SIG GND f SIG GND
Tx Data 1 1 R.:n 2| Tx Data
p J O T — O
Rx Data PR — o 21,3 5% . 3|RxData
. ) PR ¥
TxClk 5 5 |—>5-. .. 24| TxCLK
RXCLK \1 RxClk
SIG GND ~..- 7| SIGGND
Tx Data 7 7 R:" .- 2| TxData
Rx Data 2 5 3| RxData
SYNC
4. WExt. Clk
TxClk 5. . 24| TxCLK
RXCLK \l RXClk
DB25 female
SIG GND ) / SIG GND
TxData | 2-. 3 8 Ri" 2| Tx Data
CH3 - 2 16 |« |2 "CH3
Rx Data G DBE B | | 90 e L 0 | |3 DCE....
3 Dee-3 2 |—> 3 [N 3| Rx Data
W/Ext. Clk . 17 ..................................................................... 17 < 4 ‘W‘/EXL Clk
TXC"( 24 ) 3 [ B 21 > 524 TXCLK
RXCLK \1 RXClk
SIG GND / SIG GND
Tx Data s 19 19 Rin 2 | Tx Data
CH4 ™ L S N |2 CH4
Rx Data i DCE B | oy el 9 | | = ... DCE....
i B e g o 8 e
W/Ext. Clk .. R 12 |l«—— 4 WEX.Ck
TXClk 24 - 25 ..................................................... 25 )524 TXCLK
RXCLK \ RxClk

—11-
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TC1885 User's Manual
4 CH Async Mux with Control
DTE Device to DTE Device
Virtual Circuit Connections
to DTE device to DTE device
-« TC1880 TC1880 _—
%525 FIBER CABLE DEzs e
SIGGND |7 7 | SIG GND
T N0 RIN RJ11
TxData | 2-.. 3 1 1 1 2| TxData
CHV{‘ 2 3 2 ............................................................ 2 < 2CH1
RxData | 3. .- SE- - - |7 i >3- DCE. - Rx Data
3 ASYNC 3 3 3 aee 3
Woonlol . | | 4 e e 4 |« 4-W‘/‘C<‘>ntrol
RTS 4 5 < 5 ...................................... 5 ,5 4 RTS
cTS / \_5 cTS
SIG GND 7. .- 7| SIGGND
TxData |2 Oy . . 2| TxData
CH72‘""24>14 .............................. 14 2. "CH2
Rx Data e DBCE B | s Ll | |3 DCE.... Rx Data
e B 6 6|2 e °
Weontrol .. 4 |———[15 e e 15 |l«— 4_\‘/\Irlgomro|
RTS 4 54713 ....................................... 13 ,5 4 RTS
ors s s o
SIGGND |7 " 7/ SIGGND
TxData | 2. A 18 R:" 2| TxData
RxData | 3. 9t o 1 2 cis 3| RxData
ASYNC ASYNC
chr?t'rql,,. ;l 17 4- . Wicontrol
RIS |4 .= 21 4’5 4 RTS
os s s o
SIGGND |7 . - 7| SIGGND
TxData |2-. 19 RO~ 2| TxData
RxData | 3. Bee. .- 11 2 ¢ie 3| RxData
ASYNC 23 ASYNC
Wcor'n'rqll . 12 <«—— 4. Wicontrol
RTS |4 - . 2% S. . 4| RS
ors s o e

—12—
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TC1886 User's Manual
2 CH Async Mux with Control and
2 CH Sync Mux with External Clock
DTE Device to DTE Device
Virtual Circuit Connections
to DTE device to DTE device
-« TC1880 TC1880 >
DB25_ FIBER CABLE DB25 =
SIG GND - 7| SIG GND
Tx Data 1 P o 2| TxData
1 1
Rx Data 3 % < ) i:égéo 3| RxData
4 4 |« 4. ‘W‘/‘contro\

RTS S S|7 54| RS
cTS \_5 CTS
SIG GND - 7| SIG GND
Tx Data LU 2| TxData
CHZ 14 |«——|2 - "CH2
Rx Data i DEE B | @ sl m | |a ... DCE.... Rx Data

3 e ] e B S
Wicontrol .. 15 | «— 4. Wiconiro
RTS ' Bi—>% " 4| RIS
cTS \_5 cTS
SIG GND ~ 7/ SIGGND
N\ Rt RJ11
Tx Data 2\\8"'3*-\,‘1 18 18 T 2| TxData
RxData | 3. &% ;g /2 i3 3| RxData
w/ext. clockl SYNC

17 |« 4 .w ext. clockl
Tx Clock 21— >[5 " 24 TxClock
Rx Clock N Rx Clock
SIG GND ~ 7| SIGGND

RJ11

Tx Data 19 ; N 2| TxData
Rx Data SYNG: - 1] »3 it 3 RxData

wlext. clock 2 SYNC

4 12| |4 .wiext clock
Tx Clock |24 -~ o5 »[5-.. --.. o4|TxClock
Rx Clock \l Rx Clock

~13-
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ChaEter 3 - Bench Tests

RS-232 Signal Loopback Test

When SW1 is in the Down position, the RS-232 input
pins (2 & 4) are looped back to the output pins (3 & 5) | Test RS-232 Interface: l !iii
on the DB25 connector. This function allows the user | Enable Local Loopback

to isolate and test the electrical signal connections and
transmit/receive circuitry.

Local Optical Loopback Test

Set up the bench test as illustrated in the Figure below . The BERT tester should be configured as a DTE
device. Set the tester's data rate to 19.2Kps with a test pattern of "511." Make sure all DIP switches on the
TC1880 are in the Up position.The tester's "RTS" status should be set to Off. Once the tester’s "RTS" is
turned On, an optic signal should be detected by the optic Rx and the TC1880's “SYNC” LED will light. The
tester should indicate a “Sync” signal. Verify the TC1880's LEDs: "PWR", " and "SYNC" should all be
solidly lit. In the case that you are monitoring either selected channel(s) (see example, CASE 1 on page 5),
you should see the corresponding LEDs "ON".

( \
TC COMMUNICATIONS par—O
DB25 Cable K‘ FIBER OPTIC CONNECTIVITY su 3 ,?N = 0?“. oq;rs?mc
TCCOMM.COM ERTRD) =i
Made In US.A. d 1z 23 25
DB25 PING
@
8CH RS-232 MINI-MUX
BERT tester swi
Ol.gwa-l-l 0 12vDC |—0PTIC—|
uxl_ﬂ_'_l 0 24voC T x

DC power supply
12VDC @200mA or
(Optional 24VDC @100mA)

fiber optic jumper

Local Optic Loopback Test Setup Diagram

—14—
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Bench Tests

Remote Loopback Test

Setup the bench test as illustrated in the following Figure. The local TC1880 should be connected to a BERT
tester. Install two copper wire jumpers at the remote TC1880’s DB25 connector to form an RS-232 loopback
by connecting pin 2 (TxD) to pin 3 (RxD) and pin 4 (RTS) to pin 5 (CTS).

Both TC1880's should have all their DIP switches in the Up position. The fiber cables between the TC1880's
should be cross-connected (local unit’s optic Tx to remote’s Rx; local unit’s optic Rx to remote’s Tx).

The tester's "RTS" status should be set to Off. Once the tester’s "RTS" is turned On, an optic signal should
be detected by the remote unit’s optic Rx and both TC1880's “SYNC” LEDs will light (due to the loopback
status). The tester should indicate a “SYNC” signal.

Verify both TC1880's LEDs: "PWR", "Selected channel's LEDs", and "SYNC" should all be solidly lit. This
test verifies the composite optical and electrical signals, LEDs, and integrity of the fiber optic link.

DB25 cable

DC power supply
12V@200mA or
(Optional 24VDC @100mA) Copper Wire Jumpers
pin 2 to pin 3

pin 4 to pin 5

DC power supply
12V@200mA or

(Optional 24VDC @ 100mA)

duplex fiber optic jumper

Remote Loopback Test Setup Diagram
—15—
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Return Policy

To return a product, 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 the repair. When returning a product for a suspected failure, please provide a description 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 warrants that, at the time of sale,
the goods will be free from defects in material or workmanship. This warranty shall apply for a period of
five years from the date of shipment, unless goods have been subject to misuse, neglect, altered or destroyed
serial number labels, accidents (damages caused in whole or in part to accident, lightning, power surge, floods,
fires, earthquakes, natural disasters, or Acts of 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 in writing 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
give written authorization to Buyer to return the goods to 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 costs in connection with the return of goods.

In the event that TC Communications, Inc. breaches its obligation of warranty, the sole and exclusive
remedy of the Buyer is limited to replacement, repair or credit of the purchase price, at TC Communications,
Inc.’s option.

To return a product, you must first obtain a Return 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 authorize the repair. When returning a product for a suspected failure, please fill out RMA
form provided with a description of the problem(s) and any results of diagnostic tests that have been
conducted. The shipping expense to TC Communications should be prepaid. The product should be properly
packaged and insured. After the product is repaired, TC Communications will ship the product back to the
shipper at TC's cost to U.S. domestic destinations. (Foreign customers are responsible for all shipping costs,
duties and taxes [both ways]. We will reject any packages with airway bill indicating TC communications
is responsible for Duties and Taxes. To avoid Customs Duties and Taxes, please include proper documents
indicating the product(s) are returned for repair/retest).

—16—



