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MODEM 202

INTRODUCTION

The BLACK BOX MODEM 202 is a 4 wire, full duplex, Bell 202 / CCITT V.23 compatible
0 to 1200 baud modem. it can also be configured for half duplex / simplex operation
on 2 wires. It is designed to be used on private, leased unswitched telephone lines or
any dedicated two conductor wire (twisted or untwisted, shielded or unshielded), Its
range is twenty miles on any ordinaty wire pair, ot uniimited on “loaded” telephone
company voice grade leased lines. '

The operating supply voltage for the MODEM 202 is 8 to 1.8VDC (Absotute Maximurm).
An isolated or ungrounded supply, such as a plugn 120VAC to 12VDC transformer

should be used, An on-hoard voltage reguiator sets Internal operating voltage at
5VDC.

A four position pluggable terminal block (Table 1), & two position pluggable terminal
block (Table 2), and a 9 pin female DB connector (Table 3) on the back right side of
the unit are provided for external connection (see page 4).

Table 1: Four Position Terminal Block Connections - *

Position Marking . nction
182 Transmitter | FSK carrier transmission fine (no polarity)
u 3 Power + Supply power positive side
4 Power - Supply power negative side
Table 2 : Two Position Tenminal Block Connectlons- -~~~ .
Position Marking R ”‘ tmmc:tion

Reaceiver

FSK mmr receiver line (no polarity)

Table 3; DB-9F Pin Connections .

Pin Nomenclature Function
1 CDC . Carrier Detect
2 Tx RS-232 Data Out of Modem
3 Rx R8-232 Data into Modem
4 NC (not connected) . .
5 Grd _._Signal Ground
6 DSR Data Send Ready (connected to CDC)
7 RIS Ready to S8end (transmit enable)
8 CTS Clear to Send (connected to CDC)
9 NC S o
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There are four LEDs of the MODEM 202. The fdﬁction:rmdlc:aﬂon for each is shown in
Table 4 below. ‘ - ‘

Table 4: LED Indications
Position

Marking Color Function

Cammier { Yellow ‘ . Carnler Present
2 Data | Green | Data flowing out of the MODEM 203 RS-232 port
Out | : n
3 Power | Red . | Power On
4 Datain |' Green | Data flowing into the MODEM 202 RS-933 port

The BLACK BOX MODEM 202 Long Lines Modem is factory adjusted and ready to
function when connected. There are no settings required on the MODEM 202. The

data rate is transparent from 0 to 1200 baud., Do not adjust any potentiometers on
the modem board. 2

Full Duplex Installation and Operation

1) Connect the data-ir line to the termirial block marked RECEIVE on the diagram
(page 4), positions shown. ‘There is no polarity-requirement for this connection.

2) Connect the data-out line to the terminal block"markﬁﬁ TRANSMIT on the diagram,
positions shown. Thére is no polarity requirement for this connection. Units can be
connected point-to-point or multi-dropped. if multi-drdp connected, elther daisy

- :chain or “T™connections ‘can be made, e ‘ o
' 3) Connect and plug in‘the Power Transformer. Note the Polarity. The powertnput is
diode protected. Reversing the voftage will nat harm the unit, but it will not

operatE' ‘ ' . . o
4) Attach male DB-9 data cable from operators device (PLC, PC etc.) to DB-9 female
connector on the MODEM 202. ‘ : S

The unit is now ready to operate. There are no.startup procedures required. There
- should be a minimum of a 60 millisecond delay betweon the initiation of RTS
High and the start of data to allow the carrie to statilize." This Is set by the device
that the BELL 202 s connected to. -
S) When two of more units are tonnectad (both TRANSMIT and RECEIVE), all modem

Carrier Detect LED'S will be on. Data presented at Pin:3 will then be transmitted,
~causing the “DATA IN" LED to light on the transmitting MODEM 202 and the “DATA

OUT” LED on all receiving MODEM 202's to light. The transmitter has been set at O

dB. o _ , L

6) There are no restart procedures required for the MODEM 202, If power or the data
line are disconnectad, the units will operate agsin as soon as they are
reconnected. : s

Note: Units covered by these Instructions are factaty configured with CCITT V.23
catrier frequencies (1300 and 2300 HzZ). For optionat Bell 202 configuration (1200
and 2200 Hz), see “Communications Standarg” fumper settings tabie on page 6 of
this manual, - Coee ‘
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MODEM 202 CONNECTION DIAGRAM

= TRANSMITTER - NO POLARITY
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YES = JUMPER INSTALLED

for

MODEM 202 (Full Duplex Mode)

CoITT V23 / am.*zoz -

Operating Mode Jumper Controlled Options

NO'= JUMPER NOT INSTALLED

Sets the carridr fraquenctes to CCITT V. ﬁﬂ or BELL 202 standards.

JUNPER BELL 202
J11 YES PINS2-3 |'YES PINS/1-2 |
LOGIC (OWFREQ." | 2100 Hz 2300 Hz
LOGIC HIGH FREQ.* 1300 Hz 1200 Hz

* Conventiona! RS-232. For inverted High/Low: frequemlm see- ‘Lng‘lc - Conventional / Inverted”,

below.

CONVENTIONAL / INWRTEQ

JUMPER

CONVENTIONAL
YES PINS 2-3 ]

8 PING 12

J21

YESPINS 1.2 |

YES PINS 2.3

CARRIER nmem'm crs, ﬂsn aounNG

-Sets the carrier freq Uanies =f0r RS—23.2'5 loglcf'ﬁi h and logic low.

Connects specific trace paths to muta Carrier Detect, RYS, and DSR signals for proper
handshaking with different makes and models of PLGS ;] -

[ : : t A

5 N:Q YES | YES NO
J20A YES PINSI2-3 | YES PINS®-3 | YES PINS 3-5 | YES PINS 2-3

P1 NO NO NO NO

J8 NO NO NO NO

J17 NO NO NO NO
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Below is a list of PCB reference designators/Jumper locations that are used during the
manufacturing process. The jumpers in this list'are set at the factory and normally
should not be moved, -

JUMPER FLRNWCTID
P1 . | RTS On Data Out Squeich
H  Data In Test Point
J2 } Force Data In Logic High
J3 Standard /Bit Rate Selact
J4 | Standard /Bit Rate Select
J8 CD Test Point .

J7 - CD Off Data Out'Squeich
Jg 8 Pin Header - Lower PCB
J10 ] Clock Test Point:
J13 ‘Data In Test Paint
J14 | Data Out Test Point
J15 RTS On Data Out Squalch
J16 Force RTS Loglo:High
J18 .Receive Carrigr Test Point
J19 | Transmit Carrigr Test Point
J20B ' RTS/CTS Path Selection
J22 -Data Qut Test Point
J23 | Data In/Out Path Selettion
J25 Voltage Sense .
J26 Voltage Sense -~
J27 [CDtoCTS&DER -
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Half Dunlex/Slmpl&x
2 wire =~
Instalfation and ﬂpemﬂon

The BLACK BOX MODEM 202 ¢zin also be canﬁgumd for half duplex or simplex
operation on 2 wires. As in full duplex operation, it.is demgnad to be used on private,
leased unswitched telephone lines or any dedicatad two conductor wire (twisted or
untwisted, shielded or unshielded. Its range Is twenty miles on any ordinary wire pa:r
or unlimited on “loaded"” telephone company vaic:a grada leased lines. -

The operating supply voltage for the MODEM 202 iﬂ 8 to 18VDC (Absolute Maximum).
An isolated or ungrounded supply, such as a plugHn 120VAC to 12VDC transformer

should be used. An on-board voltage regulator sets Internal operating voltage at
BVDC.

Connections for half duplex 2 wire utilize only the transm!t plug on the upper terminal
block on the back of the unit (see page 4). Half duplex operation is controlled by
jumper settings on the modem (see page 9).

1. Connect the data line to the terminal block marked TRANSMIT on the diagram,
positions shown. There Is no polarity requirement forthis connection.

Units can be connetted point-to-point or mum—cﬂmpped If multi-drop connected,
either daisy chain or “T" connections can be made.

2. Attach male DB-9 data cable from operators device (F*LC PC etc.) to DB-O female
connector on the MODEM 202.

3. The unit is now ready to operate. There are no: startup procedures required. There
should be a minimum of a 60 millisecond delay between the initiation of RTS
high and the start of data to aliow the carrief to stabilize. This is sat by the device
that the MODEM 202 Is connected to. '

4. When a logic high (+5 to 12VDC) is sent to Pin 7 (RTS), the MODEM 202's
transmitter is enabled snd the Carrier Detect LED's on all connected MODEM
202's will light. Data presented at Pin 3 will then be transmitted, causing the
“DATA IN” LED to light on the transmitting MODEM 202 and the “DATA QUT” LED
on all receiving MODEM 202's to light. The transmittei has been set at O dB.

5. There are no restart procedures required for thie MODEM 202, If power or the data
line are disconnected, the units will operate again ag soon as they are
reconnected.

6. The setup for simplex operation is thm same as that for half dupiex satup.
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Operating Mode Ju

for

mper Controlled Options

MODEM 202 (Half Duplex or Simplex Mode)

YES = JUMPER INSTALLED

* HALF DUPLEX and SIM

NO = JUMPER NOT INSTALLED

i1 :"

IV ¥

SLAVE:

--5ets the carrier transmiltter OFF for half duplex ﬁ;hd aimp'!éx receiver (slave) or ON for

simplex transmitter (master) operation with four wires and

.squelch.

JUMPER HALF DUP

LEX & SIMPLEX

SIMPLEX MASTER

disables the recejve-out

J8 YES NO
P YES YES
17 YES PINS 12 YES PINS 1-2
J24/C8 YES PINS 2.3 YES PINS 2-3
CARRIER DETECT, RTS, C‘-’m,j‘DSR ROUTING:
Connects specfic trace paths to route Cartier Datl:act, RTS, and DSR signals for proper

Jo

handshaking with different makes and models

JUMPER# FACTORY CFG.

NO

COMPAGT
YES PINS 2.3

of PLCs.

T SLC-5/03
YES PINS 1-2

G.E./.FANUC
NO

| J20A

YES PINS 13

YES PINS 3-5

YES PINS 1-3

YES PIN§ 1-3
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MODEM 202 SPECIFICATIONS:

Power requirements 8 to 18VDC with and option for 24VDC operation
Quiescent and load current | 38mA rest current / 80mA under load T
Transmission range 20 mites on unloaded lines / unlimited on loaded lines
Operating frequency 1200/2200 Hz (Bell 202 or CCITT V.23 compatibility
Frequency modulation FSK (Frequency Shift Key)
Data rate 0-1200 baud full duplex, half duplex or simplex
Enclosure High temperature, High impact, Noryl® plastic
Dimensions Length: 6.57 over mounting flanges. Width: 3.75"; Height; 1.3"

" Rev. 7-22-98

MC: MDS45A
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