
Racal-Milgo H 

Installation and Operation 
Manual 

MODEM MPS1222 

RACAL 
The Electronics Group 

http://www.computer-museum.net



CONTENTS 

Modem MPS 1222 

Technical Data 
Features 
Alternatives and Modes 
Switched Network Operation 
Leased Line Operation 
Accessories 

Installing Modem MPS1222 

Unpacking and Inspection 
Initial Adjustments 
Pre-lnstallation Checks 
Installation 
Strapping Instructions 

Operating Modem MPS1222 

Controls and Indicators 
Operating Procedure 
Test Procedures 

Supplementary Information 

System Connectors 

http://www.computer-museum.net
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systems run by British Telecommunications 
in accordance with the conditions in the 
instructions for use. 

The information in this manual has been carefully compiled and checked for technical accuracy. 
However, Racal-Milgo Limited accept no responsibility for inaccuracies which may occur. Com-
orients or correspondence regarding this manual should be addressed to:-

Racal-Milgo Ltd., 
Technical Publications Dept., 
Landata House, 
Station Road, 
Hook, Basingstoke, 
Hants. RG27 9PE. 
Tel. Hook (025 672) 3911 
Telex: 858294/5 

© 1983 Racal-Milgo Ltd. 

All rights reserved. No part of this work covered by the copyright hereon may be reproduced or 
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Technical Data 

MODEM MPS1222 

DTE Interface 

Transmitter 

Format: 

Amplitude: 

Input Lines: 

Data Rate: 

Input Load: 

Output to Line 
Output Signal: 

Output Level: 

Output Impedence: 

Frequency 
Low Channel 
(originate mode): 

High Channel 
(answer mode): 

Answer Tone: 

Injector Tone: 

Clock 

Waveform: 

Frequency: 

EIA-RS232/CCITT V24. 

Serial binary, negative logic, bipolar, non-return to zero. 

CCITT V28, ±3V to ±25V, ( + ) = 0 = Space, ( - ) = 1 = Mark. 

Single wire, ground return. 

Synchronous: 600 or 1200 bit/s. 
Asynchronous: 0-300, 600 or 1200 bit/s. 

3000-7000 ohms. 

Differential Phase Shift Keying (DPSK), four-phase at 1200 bit/s 
data rate and two-phase at 600 bit/s. Carrier is 1200Hz (originate 
mode) and 2400Hz (answer mode). 

Switch selectable in 1.0dB increments from -0.5dBm to 15.5dBm. 

600 ohms. 

1200Hz ± 0.12Hz. 

2400Hz ± 0.24Hz. 

2100Hz ±1Hz. 

1800Hz or 550Hz (strap selectable) with amplitude 6dB ±1dB 
below data level. 

Squarewave, negative-going edge coincides with centre of data bit 
and positive-going edge with change of data. 

For external use: 600Hz or 1200Hz ±0.02% with 50% ± 5 % duty 
cycle. 

For internal use: 600Hz or 1200Hz ±0 .01% with 50% ± 5 % duty 
cycle. 

Amplitude: CCITT V28, ±3V to ±25V. 
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Receiver 

Input From Line: 

Line Level; 

Input 
Impedance; 

Data Output 

Format; 

Amplitude; 

Output Lines: 

Output Impedance: 

Clock 
Waveform: 

Frequency: 

Amplitude: 

Power Requirements 

Table Top Models: 

High Density Model: 

Dimensions 

Height: 
Width: 
Depth; 
Weight: 

Differential Phase Shift Keying (DPSK), four-phase at 1200 bit/s 
data rate and two phase at 600 bit/s. 

Equalizers disabled; 
Equalizers enabled: 
Equalizers enabled; 

OdBm to -43dBm. 
Low Channel OdBm to -43dBm. 
High Channel OdBm to -46dBm. 

These levels can be raised by 10dBm as a switchable option. 

800 ohms. 

Serial binary, negative logic, bipolar non-return to zero. 

CCITT V28, +10V ±2V = 0 = Space, 
-10V ±2V = 1 = Mark. 

Single wire, ground return. 

Approximately 300 ohms. 

Squarewave, negative-going edge coincides with centre of data bit 
and positive-going edge with change of data. The receive clock is 
derived from the input data stream and is synchronous with the 
transmit clock of the other modem (when operating in a synch­
ronous mode). 

Equal to the data rate (when synchronous). 

CCITT V28, ±10V ±2V. 

183-267 volts, or 94-132 volts, 47-63Hz, without adjustment. 
Consumption approx. 10 watts. 

9-0-9 volts and 12-0-12 volts, 47-63Hz; 
consumption approx. 10 watts. 

Desk-Top 

66mm 
206mm 
328mm 
2.04kg 

High 
Density 
190mm 
50mm 

300mm 
0.79kg 

Operating Environment 
Ambient Temperature: 0°C to +5°C. 
Relative Humidity: 95% (non-condensing). 
Maximum Altitude: 3000 metres. 
Storage Temperature: - 10°C to + 70°C. 
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Features 
Modem MPS1222 is a microprocessor based modem, which provides full-duplex communication, 
using differential phase shift keying (DPSK) on two-wire PSTN lines. It can be used for synchronous 
operation at 600 or 1200 bit/s (CCITT V22, Alternative A), synchronous or asynchronous operation at 
600 or 1200 bit/s (CCITT V22, Alternative B), or synchronous or asynchronous operation at 600 or 1200 
bit/s plus anisochronous operation at 0-300 bit/s (CCITT V22, Alternative C). Normal operation is in 
Alternative C in which the modem automatically accepts data at 0-300 or 1170 - 1204 bit/s and has 
provision to accept DTE overspeed to 1221 bit/s. When in asynchronous mode (Alternative C only), 
the modem accommodates character lengths (with start/stop bits) of 8, 9, 10 or 11 bits and has the 
facility to automatically determine whether received data consists of 9-bit or 10-bit characters. 

Figure 1 Modem MPS1222 

The following are standard features of Modem 
MPS1222: 

• Manual originate, manual answer and 
automatic answer. 

• Self-test and loop tests conforming, where 
applicable, to CCITT Recommendation V54 

• Front panel controls to perform modem 
and system tests, to change from voice to 
data, to select transmission on the high 
(2400Hz) or low (1200Hz) channel, and to 
enable the automatic answer feature. 

• Front panel indicators for power, test 
status, errors during test when using the 
internal test generator, DTR, transmit data, 
DCD, receive data and DSR. 

• A 'No Option' option strap to permit rapid 
setting of 14 functions providing at least 
80% of all the operating conditions 
required for most installations. 

• The provision of an injection tone, 
operating at 6dB below the data level, 
which maintains suf f ic ient energy 
distribution in the band to prevent the 
telephone equipment (in some systems) 
from interpreting a data frequency as a 
disconnect signal. 

MPS1222 can be used as a free-standing table-
top unit or in high density configuration in a 
card nest (Figure 1) and consists of two printed 
circuit boards joined to form a single assembly. 
In the desk top modem this assembly is attached 
to a rear panel, the front pane! forming part of 
the bezel assembly. The complete sub­
assembly is housed in an aluminium extrusion, 
the outer surface of which has bevel guides for 
the attachment of a rack mounting kit. 

Only a front panel is attached to the printed 
circuit board assembly,when used in the high 
density configuration. The assembly then 
slides into a card nest and is secured by quick-
release fasteners. 
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A power supply module can be included in the 
card nest leaving space for up to seven 
modems, alternatively a separate power source 
can be used, thereby enabling the nest to 
accommodate eight modems. 

Alternatives and modes 
In accordance with CCITT Recommendation 
V22, the modem can be operated in the following 
Alternatives and Modes: 

Alternative A 
(Synchronous 

Mode • 
Mode iii 

Alternative B 
(Synchronous 

Mode i 
Mode iii 
Mode ii 
Mode iv 

Alternative C 
(Synchronous, 

Mode i 
Mode iii 
Mode ii 
Mode iv 
Mode v 

only). 
- 1200 bit/s synchronous. 
- 500 bit/s synchronous. 

and Asynchronous). 
- 1200 bit/s synchronous. 
- 600 bit/s synchronous. 
-1200 bit/s asynchronous 
- 600 bit/s asynchronous 

Asynchronous and Low Sp 
- 1200 bit/s synchronous. 
- 600 bit/s synchronous. 
- 1200 bit/s asynchronous 
- 600 bit/s asynchronous 
- 1200 bit/s asynchronous 
and 0-300 bit/s-anisochronous. 

Modem MPS1222 is normally operated in Alter­
native C, Mode v and data at either 1200 bit/s or 
0-300 bit/s is accommodated automatically 
without operator intervention. 

Switched Network Operation 
For full-duplex operation on PSTN lines a standard 
telephone handset can be used with the-
modem to manually originate or answer calls 
for data transmission (Figure 2). Once a call has 

STANDARD STANDARD 
TELEPHONE TELEPHONE 

HANDSET HANDSET 

Figure 2 Switched Network Operation 

been established by manual operation the 
modem is connected to line by the operation of 
a front panel switch. 

The Automatic Answer facility is front panel 
switch selectable and allows the modem to 
automatically connect to line three seconds 
after the first incoming ring is received. 

The modem also includes an automatic dis­
connect facility which disconnects the modem 
from line after a predetermined period of inactivity. 

Leased Line Operation 
Modem MPS1222 can be configured for two-
wire point-to-point data links over leased lines 
(See Figure 3). 

Figure 3 Leased Line Operation 

Accessories 
Rack Mounting Kits 
Rack Mounting Kits are available to mount a 
single MPS1222 or two units side-by-side in a 
standard 19-inch rack. 

* Single Unit - Kit Part No. 4415-113A-1. 
- Dual Unit - Kit Part No. 4415-113A-2. 

Card Nest 
Card Nest, Part No. 4415-228AA-2 is required to 
mount the high density configuration. 

Power Modules 
When using the high density configuration 115 
or 230V a.c, power can be supplied to the 
modems by the insertion of Power Module 201 
in the card nest. 

Technical Support Manual 
A Technical Support Manual, Publication No. 
7P3083.2, is available containing parts lists, 
schematics and printed circuit board descrip­
tions to component level. 
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INSTALLING MODEM MPS1222 
Procedures in this section should be performed in the sequence and manner prescribed. Any deviation 
may damage the equipment. 

Unpacking and Inspection 
Inspect the shipping carton immediately upon receipt. If the carton has been damaged, request that 
the carrier's agent be present during unpacking. Inspect contents for physical damage and/or miss­
ing parts. If the contents have been damaged or parts are missing, immediately notify the nearest 
Racal-Milgo sales office representative. 

Initial Adjustments 
Set the printed circuit board straps and switches, with reference to the Strapping Instructions at the 
rear of this section, to match the chosen mode of operation. (Factory strap selections are marked (F) 
in the Tables). Any straps not listed in the strapping instructions have mandatory settings and 
should not be altered without prior consultation with a Racal-Milgo representative. 

It will be necessary to separate the two printed circuit boards to gain access to the straps on the 
Digital (lower) printed circuit board. 

A 'No Option' option strap (W7 on the Digital printed circuit board) enables group setting of several 
of the available options to provide the modem functions most frequently required. 

WARNING: The modem must be disconnected from the mains supply before removal of the 
printed circuit boards, as high voltages exist on the inside of the rear panel 

Pre-Installation Checks 
Prior to installation, make the following 
preliminary checks: 

• Ensure that the interface cables between 
the modem and its DTE do not exceed 15 
metres in length. The location of the 
modem must allow connections to be 
made without stressing the cables and 
connectors. 

• Ensure that the modem is installed within 
three metres of a grounding type a.c. 
power outlet. This should be the same 
earth that is used for the DTE. Noise 

Installation 

• Connect the DTE to the standard 25-pin 
connector, J1, located on the modem rear 
panel (Figure 4). This connector is 
designated J3 on the printed circuit board. 

• For PSTN use, connect the telephone and 
line to connector J6, using cable assembly 
1298 (supplied with the modem), or altern­
atively, the telephone may be connected 
to terminal block TB1 located at the rear of 
the Digital printed circuit board. 

interference may result from the use of 
different earths. 

• Check that the modem fits securely into 
the selected location. The modem must be 
mechanically stable and protected from 
corrosive atmosphere and spray. 

• Check the voltage at the power outlet. 
Either 94-132V a.c. or 183-267V a.c, 
47-63Hz single phase power is required. 

• Ensure that telephone lines have been 
installed for the system. 

Figure 4 Rear Panel 

The table-top model of MPS1222 may be installed in a standard 19-inch rack using Single Unit Kit, 
Part No. 4415-113A-1 or Dual Unit Kit, Part No. 4415-113A-2. Refer to publication TP3091 supplied with 
the mounting kit for further details. When using the high density configuration, the modems slide 
into Card Nest, Part No. 4415-228AA-2 and are secured by quick release fasteners. Once the unit is 
mounted as required proceed as follows: 
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• For leased line operation, cable assembly 
1298 should be used to connect the line to 
J6. Soldered links V and W on the Digital 
printed circuit board should be placed in 
the IN position and links R and S should be 
removed. Strap W3 on the Digital printed 
circuit board should also be set for leased 
line operation. 

Operational Test Procedure 
• Connect the modem to a.c. power: the 

PWR indicator should light. 

• Check that all the front panel controls are 
in the released OUT position. 

• Perform a Self Test following the instruc­
tions given in the preceding section of the 
manual. The operator at the remote site 
modem should also perform a Self Test. 

• When both modems have been tested, set 
up a telephone link and perform an End-to-
End Test. 
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Strapping - Digital Printed Circuit Board, Part No. 81169 

3 d 
r s t u v w • 

np 
W10 

A B A B A B 

e f 

a b 

W12 W13 

A B A B 

W14 W19 

A B 

W15 

B 
W9 

A 

B 
W16 

FUNCTION STRAP/ 
SWITCH POSITION OPERATION 

Alternative 
Selection 

W4 A(F) Alternative C enabled. 
B Alternative A and B enabled. 

Answer Tone (SW)B5 Open(F) Answer tone enabled. 
Closed Answer tone disabled. 

Answer Delay 

Asynchronous/ 
Synchronous 

W6 A 5 second answer delay. 
B(F) 3 second answer delay. 

(SW)A4 Open Synchronous operation. 
Closed(F) Asynchronous operation. 

Automatic 
Character 
Recognition 

Carrier Select 

Channel 
Select 

DTE Channel 
Select 

W1 

W2 

W8 

W11 

When set for asynchronous operation, the character length 
must be set by the 'No Option' strap (W7) or by switches 
(SW)A6 and (SW)A7. 

A Modem automatically recognizes an asynchronous 9- or 
10-bit character. 

B Automatic recognition disabled. 

B Switched carrier. 
A(F) Constant carrier. 

When W2 is in position B the line signal is controlled by RTS 
and the RTS/CTS delay is about 235ms. When the strap is in 
the A position the line signal is always transmitted and the 
RTS/CTS delay is less than 2ms. 

A Front panel CH control disabled. 
B(F) Front panel CH control enabled. 

A Enable Channel Select via Interface. 
B(F) Disable Channel Select Interface input. 
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FUNCTION STRAP/ 
SWITCH POSITION OPERATION 

Character 
Length 

Circuit 108 
(CCITT) V24 

(SW)A6/A7 
0 = Open 

C = Closed 

(SW)B6 

Data Rate W10 

DSR Control 

DTR Control 

W19 

(SW)B7 

'No Option' 
Option 

W7 

A6 
O 
O 
C 
C 

A7 
O 
C(F) 
O 
C 

Open 

Closed(F) 

A 
B(F) 

OUT 

A(F) 
B 

Open(F) 
Closed 

Leased Line/ 
Dial-Up Select 

Line Disconnect 

Loop Test 
Control By DTE 

W3 

(SW)B3 

(SW)B4 

W12 

W13 

A(F) 
B 

Open 
Closed(F) 

Open(F) 
Closed 

A(F) 
B 

A(F) 
B 

A(F) 

Character length is 11 bits. 
Character length is 10 bits. 
Character length is 9 bits. 
Character length is 8 bits. 

Circuit 108 input is Connect Data Set to Line (CDSTL). 
(108/1 mode). 
Circuit 108 input is DTR. (108/2 mode). 

Normally the 108/2 mode is used. When DTR is high the 
modem may automatically answer a call. Dropping DTR will 
cause the relay to drop out, terminating the call. Alternatively 
108/1 can be selected and the DTE provides direct control 
over line relay operation by the use of the signal CDSTL 
(See also W20). 

Data rate 600 bit/s. 
Data rate 1200 bit/s. 

Data rate selected from the DTE via Pin 23 of the interface 
connector. (Defaults to 1200 bit/s). 

Clamp DSR off during test. 
No clamp on DSR during test. 

DTR controlled by DTE. 
DTR held high in the modem. 

When the Circuit 108/2 mode is selected [(SW)B6], DTR is 
normally controlled by the DTE and is dropped at the end of 
a transmission to cause a line disconnect. Alternatively, 
DTR can be held high in the modem and disconnect can be 
initiated by the abort timer [(SW)B3] or the loss of carrier 
disconnect [(SW)B4]. 

System is dial-up. 
System is leased line. 

Abort timer enabled. 
Abort timer disabled. 

Disconnect on loss of carrier disabled. 
Disconnect on loss of carrier enabled. 

Remote Digital loop test control by DTE disabled. 
Remote Digital loop test control by DTE enabled. 

Analogue loop test control by DTE disabled. 
Analogue loop test control by DTE enabled. 

The following list of functions is set:-

1. Abort timer enable. 
2. Loss of carrier disconnect enable. 
3. Circuit 108 in 108/2 mode. 
4. Automatic recognition of 9 and 10 bit characters. 
5. Asynchronous operation. 
6. Data rate 1200 bit/s. 
7. Overspeed disable. 
8. Originate and Answer capability enable. 
9. Answer tone enable. 

10. Dial-up operation. 
11. Alternative C. 
12. Remote test response enable. 
13. 3 second answer delay. 
14. Constant carrier. 

Above functions are set individually. 
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FUNCTION STRAP/ 
SWITCH POSITION OPERATION 

Originate/ 
Answer 
Capability 

Overspeed DTE 

Remote Test 
Response 

RTS Control 

Scrambler 
Enable 

Transfer 
Control 

Transmitter 
Timing 

W5 

W14 

W9 

W17 

W15 
and 
W16 

A 
B(F) 

A 
B(F) 

A 

A 
B 

W15 W16 
B B(F) 
B A 

Voice/Data 
Control 

The following soldered straps are 

a and c 

b and d 

e and f 

g 

h 

n and p 

q 

r, s and z 

t 

u 

v and w 

(SW)A1 Open(F) Originate and Answer capability enabled. 
Closed Force answer mode. 

(SW)A2 Open Compensation for overspeed DTE enabled. 
Closed(F) Compensation for overspeed DTE disabled. 

With Alternative B, overspeed must be enabled at both 
modems but with Alternative C it need only be enabled at the 
modem that transmits from the overspeed DTE. 

Remote test response disabled. 
Remote test response enabled. 

RTS controlled by DTE. 
RTS constant high. 

Enable scrambler. Mandatory setting. 

Transfer pulse from line controls Voice/Data. 
Disabled. 

Transmitter uses internal clock. 
Transmitter slaves to external transmit clock input on Pin 24 
of the interface connector. 

A — Transmitter slaves to clock derived from the receive data. 

In a dial-up system it is normal to have both modems strapped 
for internal clock. 

A(F) Front panel VO control enabled. 
B Front panel VO control disabled. 

A(F) VO switch only operates if DTR is high. 
B DTR has no effect on VO switch. 

In' or 'Out' for the functions described. 

In Normal, 2-wire operation. 

Out Normal, 2-wire operation. 

In Transfer input enabled by switch. 

Out(F) Normal, transfer enabled by line current. 

Out Sets impedance of ring detector circuit. 

Out(F) Microprocessor may access external memory. 

In No external memory access. 

In Matches line to modem. 

In Signal common is chassis ground. 

In Normal, PSTN operation. 

Out Leased line operation. 

Out 2-wire operation. 

In 2-wire operation. 

In Leased line operation. 
Out Normal, PSTN operation. 

W18 

W20 
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Strapping - Analogue Printed Circuit Board, Part No. 81170 

W1 

w4w5 SWA 

A 

W2 
4 
B 

FUNCTION STRAP/ 
SWITCH POSITION OPERATION 

Receiver Phase 
Equalisation 

Transmitter Phase 
Equalisation 

Receiver Ampli­
tude Equalisation 

Transmitter Ampli­
tude Equalisation 

W1 

W2 

(SW)A2 

(SW)A3 

A(F) 
B 

A(F) 
B 

Open(F) 
Closed 

Open(F) 
Closed 

Answer Tone 
Level 

Receiver 
Sensitivity 

Injector Tone 

W3 

(SW)A1 

(SW)A4 

W4 
and 
W5 

In 

Open 
Closed 

Open(F) 
Closed 

4 5 
In Out 

Out ln(F) 

Receive phase equalization disabled. 
Receive phase equalization enabled. 

Transmit phase equalization disabled. 
Transmit phase equalization enabled. 

Receive amplitude equalization disabled. 
Receive amplitude equalization enabled. 

Transmit amplitude equalization disabled. 
Transmit amplitude equalization enabled. 

Initially disable all equalizers and if the error rate on either 
or both channels is unsatisfactory, vary the combination to 
achieve best quality. 

Mandatory setting. 

No alteration to sensitivity. 
Receiver sensitivity reduced by 10dB. 

Injector tone disabled. 
Injector tone enabled. 

550Hz Injector Tone selected. 
1800Hz Injector Tone selected. 
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FUNCTION 
STRAP/ 
SWITCH POSITION OPERATION 

Transmitter 
Output Level 

(SW)B1 Open No alteration to level. 
Closed(F) 1dB attenuation from OdBm. 

(SW)B2 Open(F) No alteration to level. 
Closed 2dB attenuation from OdBm. 

(SW)B3 Open(F) No alteration to level. 
Closed 4dB attenuation from OdBm. 

(SW)B4 Open No alteration to level. 
Closed(F) 8dB attenuation from OdBm. 
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OPERATING MODEM MPS1222 
Controls and Indicators 

The controls are of the push-in-and-lock type except the VO control which has momentary action. 
Figure 5 shows the modem front panel. 

Raca l -M i lgo MPS1222 

PWR TST ER DTR TD DCD RD DSR 

RACAL 

AL DL 

Figure 5 Controls and Indicators 

¥ 0 (Voice/Data - transfers the telephone circuit 
from voice (the telephone handset) to data (the 
modem data receive and transmit circuits). 
When in the data mode, pressing the control 
transfers the telephone line back to voice. 

AA (Automatic Answer) - senses whether or not 
the ringing current is present and automatically 
chooses the correct channel. The control 
should always be depressed for PSTN dial up 
lines. On leased lines it is not valid and CH 
must be depressed at one end. 

CH (Channel Select) - should be OUT on an 
originating modem and IN on an answering 
modem. These settings cause the originate 
modem to transmit on the low channel (1200Hz) 
and the answering modem to transmit on the 
high channel (2400Hz). This control is overridden 
by the AA control when operating over the PSTN. 

RL (Remote Loop) - causes a test command to 
be transmitted to the remote site modem which 
then activates a digital loop. 

ET (Error Test) - activates test pattern gener­
ation and error detection circuits. 

AL (Analogue Loop) - loops the data path at the 
phone line interface. 

DL (Digital Loop) - loops the data path at the 
DTE interface. 

PWR (Power) - lights when the power supply cir­
cuits are operating correctly. 

TST (Test) - lights when any of the test func­
tions are selected. 

ER (Error) - flashes when an error is detected in 
a received test pattern. 

DTR (Data Terminal Ready) - Sights when the 
DTE is ready to transmit data. 

TD (Transmit Data) • flashes when a 0-bit is 
transmitted and thus, flickers rapidly when data 
is being sent from the DTE to the modem. 

DCD (Data Carrier Detect) - lights when the 
modem is receiving the carrier from another 
modem. 

RD (Receive Data) - flashes when a 0-bit is received 
and thus, flickers rapidly when data is being 
received from the line and sent to the DTE. 

DSR (Data Set Ready) - lights when the modem 
is connected to line and not in a test mode. 

Operating Procedure 
The modem provides facilities for manual originate and for either manual or automatic answer. The 
data transfer is set up on a dialled (PSTN) line and after completion of the transfer, the telephone line 
is normally released by the DTE dropping DTR. 
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Manual Originate 
• Check that the AA control is IN. 

• Dial the telephone at the site to or from 
which the data transfer is to be made. 

• If the called modem is set for automatic 
answer a distinctive tone (answer tone) 
will be heard after the modem answers; 
press the VO control (or the telephone 
transfer control) and replace the handset 
to initiate data transfer. 

• If the called modem is set for manual 
answer, an operator at the other site will 
answer the telephone. Ask the operator to 
press the VO control (or the telephone 
transfer control) to switch the remote site 
modem to the data causing an answer 
tone to be sent. On hearing the answer 
tone, press the VO control (or the 
telephone transfer control) and replace the 
handset. The data transfer will then begin. 

• If the called modem is configured for 
CDSTL (108/1) mode, the terminal senses Rl 
and raises CDSTL, connecting the modem. 
The caller will again hear the answer tone 
and press VO in the normal way. 

Manual Answer 
• Check that the CH control is IN and the AA 

control OUT. 

• Answer the modem-connected telephone 
when it rings. 

• Press the VO control (or the telephone 
transfer control) and replace the handset. 
Data transfer will commence when the 
operator at the originating modem presses 
the VO control (or the telephone transfer 
control). 

Automatic Answer 
• Press the AA control and check that the 

DTR indicator lights. 

Leased Line 
In a leased line system, the CH control of one 
modem must be OUT (transmission at 1200Hz 
and reception at 2400Hz) while the CH control 
of the other modem is IN causing it to transmit 
at 2400Hz and receive at 1200Hz. 

Telephone handsets cannot be used with leased 
lines making the AA and VO control inoperative. 

Test Procedures 
The communication link (local modem, transmission lines and remote modem) can be checked from 
the local modem by using the built-in testing features described below. 

Local Analogue Loop Test 
(with Error Test) 

• Depress the ET and AL controls and check 
that the TST indicator lights. 

• The ER indicator should not flash during a 
Self Test, if it does, the modem is defective. 

An End-to-End test has the advantage of testing 
the high (2400Hz) and low (1200Hz) channels 
separately which is not achieved in a Self test. It 

LOCAL MODEM REMOTE MODEM 

LOCAL MODEM 

TRANSMITTER 

ERROR DETECT 

REMOTE MODEM 

! 

TEST DATA 

TRANSMITTER!-

RECEIVER 

ERROR DETECT 

ERROR DETECT 

RECEIVER 

TRANSMITTER 

Figure 8 Local Analogue Loop Test 

End-To-End-Test 
• Depress the ET control and ask the 

operator at the remote site to do the same. 

• Check that both TST indicators light. 

• An acceptable error rate for this test is one 
ER flash during 80 seconds of testing for 
the 1200 bit/s data rate. If more errors 
occur, there is a fault. 

Figure ? End-to-End Test 

may be possible to improve the error rate of a 
channel by changing the amplitude and phase 
equalization. (Refer to the Strapping Instructions). 

Remote Digital Loop Test 
(with Error Test) 

• Depress the RL and ET controls and check 
that the TST indicator lights. 

• An acceptable error rate for this test is 
Two ER flashes per 80 seconds of testing 
at the 1200 bit/s data rate. 
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LOCAL MODEM REMOTE MODEM 

Figure 8 Remote Digital Loop Test 

This test is useful for test ing modems at 

unattended si tes because it requires no remote 
site operator intervent ion. 

Local Digital Loop Test 
This test is the same as a Remote Digital Loop 
test except that it is implemented at the local 
modem by depressing the DL contro l rather 
than by a command t ransmi t ted f rom the 
remote modem. 

START FAULT ISOLATION 

Make Visual Inspection 
Power light ON 
Front panel control 
settings correct 
No loose wires/connectors 

YES 

NO 
Correct or Reset 

as necessary 
Fault cleared? 

NO 

Perform Local AL Test 
for about 3 minutes 

Test indicator ON? 
Error indicator OFF? 

YES 

Establish a Data Link 
with other modem 

Perform Remote DL Test 
(with Error Test) 

Is Error Rate 
Acceptable? 

YES 

Exchange Data 
between DTE's 

Exchange satisfactory, 
Fault cleared? 

NO 

Perform DTE Tests or 
call for DTE Service 

NO 

Note. . . 
A faulty line or modem will pre-
vent the operator from setting 
up a Remote Digital Loop. 

NO Re-dial Connection and 
repeat Remote DL Test 

Is Error Rate 
Acceptable? 

NO 
YES 

Perform AL Test at 
Remote Site 

Test Indicator ON? 
Error Indicator OFF? NO 

YES 

Check Local & Remote 
Telephone Equipment 

and site wiring 

Previous Line | 
Suspect 

Notify Telephone 
Service Department 

\ 

Replace defective 
Modem 

Figure 9 Test Procedure 
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SUPPLEMENTARY INFORMATION 
This section describes the hardware interfaces used by MPS1222. 

System Connectors 
Modem MPS1222 contains three connectors 
(J1, J6 and TB1); J1 and J6 are located on the 
rear panel of the unit and TB1 is mounted at the 
rear of the Digital printed circuit board. These 
connectors are used as follows: 

J1 A 25-way female connector providing the 
interface to the computer equipment. 
Connection should be made using a 
Cannon DB-25P male plug, or equivalent, 
with a Cannon DB110963-3 hood. Table 1 
gives the pin/signal assignment for this 
connector. 

J6 A 10-way male connector which provides a 
direct connection to the PSTN line and 
telephone. Connection should be made 
using cable assembly 1298 supplied with 
the modem. Table 2 lists the pin/signal 
assignment for this connector. 

TB1 A 6-way terminal block which provides an 
alternative connection to the PSTN line 
and telephone. Table 3 lists the pin/signal 
assignment for the connector. 

Table 1 DTE Connector Pin/Signal Assignment 

Pin 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12-14 

CCITT 
No. 

103 
104 
105 
106 
107 
102 
109 

126 

Input/ 
Output 

In 
Out 
In 

Out 
Out 

Out 

In 

Function 

Protective Ground 
Transmit Data (TxD) 
Receive Data (RxD) 
Request to Send (RTS) 
Clear to Send (CTS) 
Data Set Ready (DSR) 
Signal Ground 
Data Carrier Detect (DCD) 
+ 8V Test Voltage 
- 8V Test Voltage 
Channel Select 
Not Used 

Pin 
No. 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

CCITT 
No. 

114 

115 
141 

108 
140 
125 
111 
113 
142 

Input/ 
Output 

Out 

Out 
in 

In 
In 

Out 
In 
In 

Out 

Function 

Transmit Signal Element Timing 
Not Used 
Receive Signal Element Timing 
Local Analogue Loopback 
Not Used 
Data Terminal Ready (DTR) 
Remote Digital Loopback 
Ringing Indicator 
Data Rate Select (DRS) 
External Transmit Clock 
Test Indicator (Tl) 

Table 2 J6 Pin/Signal Assignment 

Pin 
No. Signal Colour Pin 

No. Signal Colour 

1 
2 
3 
4 
5 

Transfer Common 
Keyed 
Telephone Tip 
Line Tip 
Not Used 

Black 
-
Red 
Blue or Yellow 
-

6 
7 
8 
9 

10 

Transfer 
Keyed 
Telephone Ring 
Line Ring 
Not Used 

Brown or Orange 

-
White 
Green 
-

Table 3 TB1 Pin/Signal Assignment 

Pin 
No. Signal 

Pin 
No. Signal 

Line Tip 
Line Ring 
Telephone Tip 

Telephone Ring 
Transfer 
Transfer Common 
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R A C A L - M I L G O LTD. 

HEAD OFFICE AND 
U.K. DIVISION 

INTERNATIONAL 
DIVISION 

CUSTOMER SERVICE 

Racal-Mi lgo Ltd. , 
Landata House, 
Sta t ion Road, 
Hook, 
Hants . 
RG27 9PE. 
Tel : (025672)3911 
Telex: 858294/5 

Racal-Mi lgo Ltd. , 
R ichmond Court , 
309 Fleet Road, 
Fleet, 
Hants . 
GU13 8BU. 
Tel : (02514)22144 
Telex: 858294/5 

Scot t i sh Area 

Nor thern Area 

Mid land Area 

South Eastern Area 

Southern Area 
(Headquarters) 

Midd le ton Hal l , Uphal l , Broxburn , 
West Lo th ian , Sco t land . Tel : 050685 6913 
Traf ford House, Chester Road, S t re t fo rd , 
Manchester . Tel : 061 872 1201 
Swan Of f ice Centre, Yardley, B i rm ingham. 
Tel : 021 707 3949 
Crown House, 25 Turners Hi l l , Cheshunt , 
Herts. Tel : 0992 33211 
10 Bou l ton Road, Reading, Berks. 
Tel : 0734 866711 

Racal-Milgo Ltd., Middle East Regional Office, c/o Nawasi Trading Co., P.O. Box 3204, Safat, Kuwait. Telephone: 412846, Telex: AAA 22131 KT 

R E P R E S E N T A T I O N 

AUSTRIA 
Datentechnik GmbH., 
Theresianumgasse 11, 
A-1040 Wien. 
Telephone: (0222) 65 97 51 
Telex: 131091 DATEK A 

FRANCE 
Societe d'lndustrie et de Commerce 

Internationale G.W. Walton, 
122 Rue Nollet, 75017 Paris. 
Telephone: (01) 226 06 90 
Telex: 650998 

IRAQ 
International Telecommunication and 
Computer Corporation, 

P.O. Box 819, Amman. 
Telephone: 662113/662114 
Telex: 21543 CHAM JO 

BAHRAIN 
Bahrain Telecommunication Company, 
Commercial Division, 
P.O. Box 14, Bahrain. 
Telephone: 248212/240240 
Telex: 8790 BTCCOM BN 

BELGIUM 
Telindus SA., 
Avenue de la Couronne 357, 
1050 Brussels. 
Telephone: (02) 6484470 
Telex: 22760 TELINS B 

EAST GERMANY 
Datentechnik GmbH., 
Theresianumgasse 11, 
A-1040 Wien, Austria. 
Telephone: (43222) 65 97 51 
Telex: 131091 DATEK A 

WEST GERMANY 
Racal-Milgo GmbH., 
6078 Neu Isenburg, 
Hans Bockler Strasse 11. 
Telephone: 6102 2520 
Telex: 417600 

JORDAN 
International Telecommunication and 
Computer Corporation, 

P.O. Box 819, Amman. 
Telephone: 662113/662114 
Telex: 21543 CHAM JO 

KUWAIT 
Nawasi Trading Company, 
P.O. Box 3204, Safat, 
Kuwait. 
Telephone: 461567/46164 
Telex: AAA 22131 KT 

BULGARIA 
Datentechnik GmbH., 
Theresianumgasse 11, 
A-1040 Wien, Austria. 
Telephone: (43222) 65 97 51 
Telex: 131091 DATEK A 

GREECE 
Datalink Ltd., 
201 Syngrou Avenue, 
Nea Smyrni, Athens. 
Telephone: 933 4626 
Telex: 222903 DLNK GR 

LEBANON 
Electronic Center, 
P.O. Box 60, Chiah, 
Justinien Street, Beirut. 
Telephone: 315950/347555 
Telex: ELECEN 21577 

CYPRUS 
Stamatiou & Lartides Ltd., 
22 lonos Street, P.O. Box 1604, 
Nicosia, Cyprus. 
Telephone: 357 21 52325 
Telex: 3649 DATA CY 

CZECHOSLOVAKIA 
.Datentechnik GmbH., 
Theresianumgasse 11, 
A-1040 Wien, Austria. 
Telephone: (43222) 65 97 51 
Telex: 131091 DATEK A 

DENMARK 
B.L.T. Agenturer A/S., 
G1. Koege Landevej 55, 
DK 2500 Valby, Copenhagen. 
Telephone: (01) 16 11 00 
Telex: 16279 

EGYPT 
Misr International Systems, 
3, El Nahda Street, 
Heliopolis, Cairo, Egypt. 
Telephone: 875408 
Telex: 93987 EGYPTL UN 

F I N L A N D 
O.Y. Emmett A.B., 
Meteorinkatu 3C-D, 
SF-02210 Espoo21. 
Telephone: 88 20 44 
Telex: 122296 

HUNGARY 
Datentechnik GmbH., 
Theresianumgasse 11, 
A-1040 Wien, Austria. 
Telephone: (43222) 65 97 51 
Telex: 131091 DATEK A 

ICELAND 
General Directorate of Posts 
Office & Telecommunications, 

5-7852, Reykjavik, Iceland. 
Telephone: 26000 
Telex: 2000 

I R E L A N D 
Cara Data Processing Ltd., 
Paimerston House, Fenian Street, 
Dublin 2. 
Telephone: (0001) 602066 
7e!ex: 30412 CARA El 

I T A L Y 
Applicazioni Radio Elettroniche, S.P.A., 
Viale Giuseppe Borri 3, 
21053 Castellanza (Varese). 
Telephone: (0331) 594135 
Telex: 331223 ARECAS I 

IRAN 
Polycorp Ltd., 
P.O. Box 41/1566, 
Tehran. 15439 
Telephone: (021) 238060/268802 
Telex: 213636 (TPBA-ATTN: 5183) 

MALTA 
Computime Ltd., 
Valletta Buildings, South Street, 
Valletta, Malta P.O. Box 286. 
Telephone: 25827 
Telex: 548 MANDIA MW 

NETHERLANDS 
Koning en Hartman Elektrotechniek B.V., 
P.O. Box 43220, 30 Koperwerf, 
2504 AE The Hague. 
Telephone: (070) 210101 
Telex: 31528 KOHA NL 

NIGERIA 
Data Sciences Ltd., 
2 Ola Ayinde Street, 
Ikeja, P.O. Box 6352, Lagos. 
Telephone: Lagos 935116/862763 
Telex: 20202 DDS IKJ NG 

NORWAY 
Metric AS, 
Plogveien 1B, 
Oslo 6. 
Telephone: (02) 28 26 24 
Telex: 18461 

OMAN 
OHI Telecommunications, 
P.O. Box 889, 
Muscat. 
Telephone: 702666 
Telex: 3168 (AMMAR MB) 
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POLAND 
Datentechnik GmbH., 
Theresianumgasse 11, 
A-1040 Wien, Austria. 
Telephone: (43222) 65 97 51 
Telex: 131091 DATEK A 

SOUTH AFRICA 
Standard Telephones & Cables (S.A.) Ltd., 
P.O. Box 286, Boksburg 1460, 
Republic of South Africa. 
Telephone: (011)528311 
Telex: 83192 S.A. 

UN. ARAB EMIRATES 
International Aeradio Ltd., 
P.O. Box 10380, 
Rashidiya, Dubai. 
Telephone: 257111 
Telex: 46296 (IAL EM) 

PORTUGAL 
Centrel Automatica Electrica Portugesa, SARL, 
Quinta Dos Medronheiros - Lazarim, 
2825 Monte de Caparica, Apartado 9, Almada. 
Telephone: (019) 226 1568/1928 
Telex: 13149 (Centrl P) 

SPAIN 
Payma S.L., 
Enrique Larreta 9, 
Madrid 16. 
Telephone: (01) 7332050 
Telex: 23178 PAYMA E 

USSR 
Datentechnik GmbH., 
Theresianumgasse 11, 
A-1040 Wien, Austria. 
Telephone: (43222) 65 97 51 
Telex: 131091 DATEK A 

QATAR 
Qatar Communications Co. Ltd., 
P.O. Box 2481, 
Doha. 
Telephone: 44347 
Telex: 4414 QATCOM DM 

SWEDEN 
Lagercrantz Elektronik AB.. 
Box 716, 
S-19427 Upplands Vasby. 
Telephone: (0760)86120 
Telex: 11275 LAGCR S 

YUGOSLAVIA 
Metalka, Dept. 93, 
61000 Ljubljana, 
Dalmatinova 2. 
Telephone: (061)310159 
Telex: 31797 YU MCOM 

RUMANIA 
Datentechnik GmbH., 
Theresianumgasse 11, 
A-1040 Wien, Austria. 
Telephone: (43222) 65 97 51 
Telex: 131091 DATEK A 

SWITZERLAND 
Hasler AG.. 
Dept. 22. Schwarztorstrasse 50. 
3000 Berne 14. 
Telephone: (031) 652111 
Telex: 32554 

YUGOSLAVIA 
Metalka, 
11000 Beograd, 
Knez Mihajlova 11-55. 
Telephone: (011)629150 
Telex: 11481 

SAUDI ARABIA 
El Khereiji Trading & Electronics, 
P.O. Box 25, 
Dammam. 
Telephone: 832 2985/2555 
Telex: 601022 (Khreji SJ) 

SYRIA 
Electronic Center. 
P.O. Box 5698. 
Salihieh Street. Damascus. 
Telephone: 227732 
Telex: VENDOM 19138 SY 

YUGOSLAVIA 
Metalka, 
41000 Zagreb, 
Savska 41. 
Telephone: (041)512600 
Telex: 21394 

SAUDI ARABIA 
El Khereiji Trading & Electronics, 
P.O. Box 3971, 
Riyadh. 
Telephone: (01) 478 5518/3651 
Telex: 204170 (Kherji SJ) 

TUNISIA 
Maison Arabe de Software et 
de Hardware (MASH). 

25 Avenue Jean Jaures. Tunis. 
Telephone: 2161 248470 
Telex: 13517 MASH TN 

ZAMBIA 
International Aeradio (Zambia) Ltd., 
P.O. Box 31253, Muanda Road, 
Lusaka, Zambia. 
Telephone: 212083/217020 
Telex: ZA43260 

SAUDI ARABIA 
El Khereiji Trading & Electronics, 
P.O. Box 3414, 
Jeddah. 
Telephone: 65 30159 
Telex: 401544 

TURKEY 
Saniva. 
Buyukdere Caddesi 103/6. 
Gayrettepe. Istanbul. 
Telephone: (011) 673180 
Telex: 26 345 SANITR 

SOUTH AFRICA 
Grinel Data Systems (Pty) Ltd., 
Fernpark East, c/o Oak & Harley Street, 
Randburg 2125, Johannesburg, S.A. 
Telephone: (011) 7891441 
Telex: 424846 (SA) 

UN. ARAB EMIRATES 
International Aeradio Ltd.. 
P.O. Box 3164. 
Abu Dhabi. 
Telephone: 971 2377838 
Telex: 22820 (INTAER EM) 
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