
Table 5-2 V.25 Bis Parameter Alphabet

Parameter lAS Coding
---~-------------------------------------------------- ------------------o

1
2
3
4
5
6
7
8
9

Wait tone
Engaged tone
Number not stored
Local DCE busy
Ring tone
Abort call
Answer tone not detected
Parameter delimiter

o
. 1

2
3
4
5
6
7
8
9
··ET
NS
CB
RT
AB
NT
·,

---------_-.__.._.._-------..'--~-------~---- ..----------_....-------..-._--_.._--.-..

Synchronous Formats

The formats for synchronous character oriented operation and bit
oriented operation are given below as defined in the CCITT V.25 bis
Recommendation.

Character Oriented Operation:

NOTE: Option 24 must be set to 2 - Character-synchronous protocol.

The format for synchronous character oriented operation is in accordance
with ISO 1745, as shown below:

SYN SYN STX MESSAGE ETX

In character oriented operation, consecutive a-bit data units are used.
The a-bit words are formed by a 7-bit lAS (ASCII) character in
accordance with Recommendation T.50 with an odd parity bit in accordance
with Recommendation V.4. The bit rate is that used for data transfer.
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Bit Oriented Operation:

NOTE: Option 24 must be> set to 1 -Bit-synchronous protocol.

The format for synchronous bit oriented operation is HOLC (High Level
Data Link Control), as shown below:

F A C MESSAGE FCS F

The message is the infonnation field ofa UI frame transmitted with the
parity bit set to 1 and the global address. Consequently, the A and C
fields are as follows:

A= 11111111 (Hex FF)
C =11001000 (Hex 13)

Within the message, consecutive a-bit data units are used and submitted
to the HOLC framing (zero insertion). The a-bit words are formed by a
7-bit lAS character in accordance with Recommendation T.50 together with
an odd parity bit in accordance with Recommendation Y.4. The bit rate
is that used for the data transfer.
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CHAPTER 6 - TESTING

The AJ 9631-5 features extensive diagnostic tests to help in
troubleshooting the communication system. These tests are:

* LAL (Local Analog Loopback)
* RDL (Remote Digital Loopback)
* RAL (Remote Analog Loopback - 4-wire leased line operation only)
* EET (End-to-End Test)

NOTE: These tests can all be perfonned from the front panel. Only LAL
and ROL can be i ni ti ated by the OTE vi a EIA RS-232-C interface pi n
18 and pin 11.

The system should be tested during installation and thereafter, if it
fails to operate properly. Run the LAL test on each modem as it is
installed; then run the ROL, RAL, and EET tests from one end over the
telephone lines. If the auto dial backup capability will be relied on,
be sure to run the remote tests over both the leased lines and the
switched network.

There are two ways to perform the loopback tests (LAL, ROL, RAL):

1. The Self-Test feature can be selected with any of these 100pbacks.
Test data s~ored in the modem. will be used during the test, and the
7-segment LED on the front panel will display an indication as to the
success or failure of the test. Use of the Self-Test feature is
explained along with each of the tests. When the self test is
initiated, a fail indication will be displayed briefly as the data
synchronizes.

2. Data can be sent from the OTE through the modem and back to the OTE.
In this case the OTE must detennine whether the looped back data are
correctly received.

To send test data from the OTE keyboard, simply type the data at the
keyboard after pressing the desired test switch on the front
panel, and compare the data transmitted with the data received. To
exit test mode, press the same test switch again.

The ROL, RAL, and EET tests can be initiated when the modem is in data
mode. When the modem exits from test mode, it returns to the operating
mode it was in prior to the test. For LAL, press RESET to drop the line
before pressing the LAL switch.

NOTE: In addition to initiating analog loopback, the LAL switch also
busies out the telephone line. This can be important in rotary
applications. If the line is not busied out, the rotary could
lock onto what is perceived as an open line, and not allow the
caller to make a connection. This also means that the LAL switch
can be used to busy out the line when taking a modem out of
service.
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LOCAL ANALOG LOOPBACK TEST

The Local Anal ogLoopback testis used to test the/local modem and the
OTE" ; nterface. ,

Data from the OTE or the modem are looped through the local modemls
transmitter and receiver circuits and returned to the OTE (or modem) for
checking.

The diagram below illustrates the local analog loopback test.

I TX l-Iore
-- I RX I-.......-. I

,-

LOCAL OTE

PRESS LEDs DISPLAY

LOCAL MOOEM

,
(1 )

I L~ I I I
Press LAL to begin the The LEOs display ILL I,
local analog 100pback for Local Loopback. I,

1..1.. test.

(2) --

0.1
Wait until the CD LED The modem will

IT] on the front panel transmit a continuou!
9 I .1.. lights, indicating that test pattern, and wi'

. the modem has trai ned compare the data
wi th ; tse1f • Then rece; ved wi th the da1
press ST to select the transmitted.
Self-Test feature.

The 7-segment LEOs
will display P:L' if
the test resu1ts are
good, and wi 11 di spl c

. F: L if the modem fai·
the LAL test.

(3 )
,

I L~ I
Press LAL again to t
end the 1oca1 analog Iloopback test and
exit test mode. I

I
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REMOTE ANALOG LOOPBACK TEST
(4-Wire Leased Line operation only)

The Remote Analog Loopback test is used to test the local modem, the OTE
interface, and the telephone line. It can only be used in 4-wire leased
line applications.

The diagram below illustrates the remote analog loopback test.

~
I TX I
I I

OTC

~
.-I I RX I
~ I I

.
LOCAL DTE

PRESS LEOs DISPLAY

~

l.OCAL MOOEM ReMOTE MODEM

(2)

fSTl
LJ

(3)

I R~ I

,-I=;

0.0, ."

Press RAL to begin the
remote analog loopback
test.

Wait until the CD LED
on the front panel
lights, indicating that
the modem has trained
with itself. Then
press ST to select the
Self-Test feature.

Press RAL again to
end the remote analog
loopback test and
exit test mode.

I

I
I The local modem LEOs
I di splay I rAI; the
I remote modem LEOs

display I Ar I •

I
I
I

I The modem wi 11
I transmi t a conti nuous
I test pattern ,and wi 11

compare the data
I received with the data
I transmi tted.

I The 7-segment LEOs
I will display P:A if
. the test results are
I good, and wi 11 di sp1 ay
I F:A for 1/2 second
leach time a bit error

is detected.
I

I
I
I,



REMOTE DIGITAl LOOPBACK TEST

The Remote Digital Loopback. is used to test the local and remote modems;
the local OTE interface, and the telephonenetwork.~

The diagram below illustrates the remote digital loopback. test.

I TX
, I AX t-I I I

DTE .

- I AX I I TX r-~ I I I

LOCAL OTE

PRESS LEOs DISPLAY

LOCAL MOCeM REMOTE MODeM

(1)

I R~L I
(2)

[£]

(3)

IR~L I

I'--0
o.~'I .·Lf

Press ROL to begin the
remote d; gitaJ
loopback. test.

Wait until the CD. LED
on the front panel
lights, indicating that
the modem has trai"ned
with itself. Then
press ST to select the
Self-Test feature.

Press RDLagain to
end the remote
digital loopback test
and exit test mode.
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I
I The remote modem
I LEDs di sp1ay I rd I •

I
I
I
I The modem wi 11

transmit a continuous
I test pattern, and will

compare the data
I rece; ved with the date

transmitted ..
I
I The 7- segment LEOs

will display P:d if
I the test resul ts are

good, and will displ~

I F:d if the modem fail:
the RDL test. Also, al

IF will be displayed
for 1/2 second each

, time an error is
detected.

I

I
I
I
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END-TO-END TEST

The End-to-End test is used to test both modems, both OTE interfaces,
and ~he telephone line.

. .
In the End-to-End test, both modems send a test pattern to the other
modem, compares the incoming signal with the test pattern sent. .

The diagram below illustrates the End-to-End test.

I TX I - I AX II I

I RX
I _ I TX II - I

LOCAL. MOOEM

PRESS LEOs DISPLAY

REMOTE MOOEM

(1)

rml.T

~

(2)

rml
~

o.e
I ·L

Press EET to initiate
the End-to-End test.

Press EET again to
end the End-to-End
test and exit test
mode.
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APPENDIX A- SOFTWARE OPTIONS

The AJ 9631-S features software options that configure the modem to
. meet spec; fi c system requi rements. The opti on setti ngs can be vi ewed

and changed via the front panel switches.

The first option, option 0, selects standard (factory set) settings.
This option must be set to 2 before other local option settings can be
changed. Set option 0 to 4 to view or change the remote bank of option
settings.

NOTE: To downline load option settings, option 0 on the receiving modem
must beset at 2 (user-defined). If not, the standard settings
established when option 0 is set at 1 override the down1ine loaded
settings. Set option 0 to 4 (Remote) at the sending modem to
down1ine load the remote banI< of option settings.

Table A-1 below presents the options and settings. The options are
defined in the pages following. The modem is shipped from the factory
with all options set to 1, suitable for most standard dial-up,
applications.

Table A-1 Software Option Settings

OPTION SETTING
1 2 3 4

o OPTION RECALL Factory set User-defined Factory Reset Remote
1 DTR CONTROL DTR·forced on DTR from DTE (108/1) OTR from OTE (108/2) 'If

2 RTS CONTROL RTS forced on RTS from DTE 'If 'If

3 SPEED/FBS CONTROL Indicator to DTE Control from DTE 'If 'If

4 TIMING Intemal External 'If 'If

5 LAL TEST CONTROL Disabled From OTE 'If 'If

6 RDL TEST CONTROL Disabled From DTE 'If 'If

7 SQ DISPLAY Enabled Disabled 'If 'If

8 2/4-WIRE LEASED LINE Four-wire Two-wire 'If '*
9 AUTO DIAL BACKUP Disabled Enabled With lookback 'If

10 LOOKBACK DELAY 15 min 30 lIin 60 111n 120 min
11 DIAL MODE CONNECTOR RJ-ll .RJ-45 'If 'If

12 DIAL/ANS OPERATION Dial/auto answer Dial/manual answer Leased line/answer Leased l1ne/orig

22 TONE/PULSE DIALING Tone Pulse Adaptive 'If

23 DTE AUTO DIALER Disabled V.25 bis command set 'If 'If

24 V.25 BIS PROTOCOL Bi t-synchronous Character-synchronous 'If 'If

25 SPEAKER On Off 'If 'If

26 SECURITY Store inhibit Test inhibit Key inhibit 'If

27 TRELLIS ENCODING Enabled Disabled 'If 'If

28 SPEED 9600 Auto Fallback 4800 'If

29 DOWNLINE LOADING Receive Send Disabled 'If

NOTE: Options 13-21 are reserved for future enhancements.



OPTION DEFINITION/SETTINGS

o OPTION RECALL Selects FACTORY defined option settings or settings
previously set by the USER and stored in temporary
memory. A third setting resets all option settings to 1
(factory settings) except option 0; option 0 is set to 2.
Setting 4 enables you to view and change the remote bank of
options before downline loading them.

* 1 Factory Set
* 2 User-defined
* 3 Factory reset
* 4 Remote

NOTE: If option 0 is set to 1, other option settings can be
changed, but the settings will not be effective. To activate
the new settings, set option Oto 2. If option a =2, the
new option settings become active immediately when they are
changed and option mode is exited.

1 OTR CONTROL

2 RTS CONTROL

3 SPEEO/FBS
CONTROL

Data Tenni nal Ready si gnalcontrolled by the OTE vi a pi n 20
as defined by the setting, or forced on by the modem.
Setting 2 (V.24 circuit defined as 108/1) causes the modem to
dial the telephone number stored in·-the first memory location
when OTR· is rai sed by the OTE. -

* 1 OTR forced on
* 2 OTR controlled by OTE according to V.24 circuit 108/1
* 3 OTR controlled by OTE according to RS-232-C circuit CO or

V.24 circuit 108/2

Request To Send signal forced on by the modem or controlled
by the- DTE •

* 1 RTS forced on
* 2 RTS from OTE

Oetennines use of pin 23 of the RS-232C interface--SPEEO
INDICATOR to the OTE or SPEED CONTROL from the OTE. This
option also detennines whether the modem will accept a
fallbacK speed command from the front panel or the OTE when
pin 23 of the RS-232-C interface is held low.

* 1 Speed indicator to OTE/Front panel control of FBS
* 2 Speed control from OTE/OTE control of FBS
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4 TIMING

5 LAL TEST
CONTROL

. 6 RDL TEST
CONTROL

Determines whether the modem's transmit timing is controlled
by the DTE via pin 24 (EXTERNAL) or by the modem (INTERNAL).

* 1 Internal
* 2 External

Allows the DTE to initiate the LAL test via pin 18 of the
RS-232C interface.

* 1 Disabled
* 2 From DTE (pin 18)

Allows the DTE to initiate an RDL test via pin 11 of the
RS-232-C interface.

* 1 Disabled
* 2 Enabled from DTE (pin 11)

7 SIGNAL QUALITY Allows the modem to display a decimal signal quality
DISPLAY/DIAL -reference level on the front panel LEOs during nonnal
BACKUP operation. .
INDICATOR

When the modem goes. i'nto dial backup operation, the SQ
display flashes 1/2 second on, 1/2 second off, as an
indication to the operator that the modem is operating on the
di a1 network. If the automatic di a1 backup feature wi 11 be
used, this Signal Quality Display option should be enabled,
since the flashing display is the only warning that the modem
has gone into dial backup operation.

* 1 Enabled
* 2 Disabled

8 TWO/FOUR WIRE Allows the modem to utilize a two wire leased line or a four
LEASED LINE wire leased line.
SELECT

* 1 Four-wire
* 2 Two-wire
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9 AUTOMATIC
DIAL BACKUP

Allows the modem to automatically dial to restore the
connection via the switched network when CD is not present
one·· the 1eased 1i nee . Add; ti onally, .thi s opti on can be set
to enable automatic lookback. When lookbackis enabled, the
modem will periodically monitor the leased line, and
reconnect on the leased line if signal quality is good. The I

modem does not drop the dial connection until after a
successful leased line connection is made. The lookback
delay can be selected in option 10.

* 1 Disabled
* 2 Enabled
* 3 Enab1edwi th lookback

NOTE: To enable dial backup or dial backup with lookback,
o.pti on 9 I1lIst be set to the same setting in both
modems.

10 LOOKBACK DELAY Selects the lookback delay for dial backup operation.
Depending on the setting selected, the modem will look back
at the leased line every 15, 30, 60 or 120 minutes while
operating on the dial network, reconnecting on the leased
1i ne if signa1 qual i ty is acceptable, retai ni ng the di a1 ·
network connection if it is not.

NOTE: If lookback is enabled, both the local and remote
modems I1l.Ist be set for the same lookback delay.

11 DIAL MODE
CONNECTOR

12 DIAL/ANSWER
OPERATION

22 TONE/PULSE
DIALING

Allows the dial mode transmit level to be controlled by the
programming resistor, by means of an RJ-45 jack.
(During leased line operation, internal switch settings
detenni ne the transmit 1evel.)

* 1 -10 dBm +/- 1 dB (for RJ-11)
* 2 Set by programming resistor (for RJ-45)

Detennines the leased line or dial network mode of operation,

* 1 Diallauto answer
* 2 Dial/manual answer
* 3 leased line/answer
* 4 Leased line/originate

Establishes tone or pulse dialing, or enables the modem to
attempt tone.dialing, reverting to pulse dialing if necessa~

* 1 Tone
* 2 Pulse
* 3 Adaptive
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23 AUTO DIAL
INTERFACE

24 V.25 SIS
PROTOCOL

25 SPEAKER

26 SECURITY

27 TRELLIS
ENCODING

28 SPEED

Enables or disables the serial auto dialer with the V.25 bis
command set

.* 1 Disabl ed
* 2 V.25 bis command set

Selects the V.25 bis protocol for character-synchronous
or bit-synchronous data, if option 23 selects the V.25 bis
command set (setting 2). The modem will scroll over this
option in the front panel selection display, if option 23 is
not set at 2.

* 1 Bit-synchronous
* 2 Character-synchronous

Controls operation of the speaker. In leased line operation
the speaker provides an audible alarm during dial backup; in
switched network operation, the speaker allows call progress
monitoring. The speaker also provides audible feedback when
a switch is pressed.

* 1 ON
* 2 OFF

Establishes limits of access to modem operations. This
option can be set to restrict access to modem functions.
See Table 3-4 for the specific modem functions locked out by
these option settings.

* 1 No option setting changes or phone number storage
* 2 No option setting changes, phone number storage, tests,

or RESET .
* 3 No front panel access; no access via V.25 bis dialer

Enables or disables Trellis coded modulation. When disabled,
modulation is standard 16 point modulation as defined in
V.32.

* 1 Enabled
* 2 Disabled

When enabled, th~ modem will fallback to 4800 bps, should
SQ fall below 5 for_5 seconds.

* 1 9600 bps
* 2 Enabled
* 3 4800 bps

A-5



29 DOWNLINE
LOADING

Allows software opti.on settings to be downli ne loaded from
one 9631-5 to another. One modem must beset to send and the
other must be set to receive. NOTE: The setting of option 12
(Dial/Answer Operation) is sent as follows: If option 12 in
the sending unit is set to 1 or 2. the same setting is sent;
if option 12 in the sending unit is set for 3. setting 4 is
sent; if option 12 is set to 4, setting 3 is sent.

* 1 Receive
* 2 Send
* 3 Disabled

NOTE: If option 0 is set to 4. the remote bank of options can
be changed. then downl1ne loaded. The local configuration
is not affected.
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APPENDIX B - INTERNAL JUMPERS

Internal jumpers on the PC boards control the leased line transmit level
and the signal for the eye pattern generator. To access the PC boards,
remove the four screws from the bottom of the case and slide the modem
out of the case.

The jumper to select the leased line transmit level (J16A) is located on
the top PC board. The jumpers that control the eye pattern generator
signal (J18 and J19) are located on the bottom PC board. See Figure B-1
for the locations of the jumpers. See Figure B-2 for the jumper
position selections.

Eye Pattern Generator

For the eye pattern generator, moving both jumpers J18 and J19 towards
the inside of the PC card keeps the eye pattern generator signal inside
the modem. Moving the jumpers to the outside position allows the signal
out to pins 12 and 13 on the RS-232-C connector. Using needle-nosed
pliars will enable you to move the J18 and J19 jumpers from the side of
the modem without removing the top boards.

You can also use an eye pattern generator by hooking the oscilliscope
probes directly to the ends of the resistors next to jumpers J18 and
J19, regardless of the positions of the jumpers.

Leased Line Transmit Level

The jumpers to select the leased line transmit level are on the top
board. The transmit level settings are silk-screened on the board.

Depending on the rev level of your board, the silk-screened settings
wi 11 be:

-9, 0, and -16,
or

-10, -1, and -16.

The actual settings are -10, '-1, and -16 dBm +/-1 dB. Select the desired
transmit level by positioning the jumper as shown in Figure B-2.
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Figure B-1 PC Boards- Jumper Locations
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Jumper

JIS, J19

J16A

Position

~
~

Selection

Keeps signal for eye pattern
generator within modem.

Allows signal for eye pattern
generator out to pins 12 and 13 of the
RS-232-C interface.

-10 dBm +/-1 dB

-1 dBm +/-1 dB

-16 dBm +/-1 dB

Figure B-2 Jumper Position Selections
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APPENDIX C TELEPHONE LINE INTERFACE

There are three telephone line connectors on the rear panel labeled
TEL LINE, TEL SET and 2W/4W LEASED. The modular line connector pins for
these connectors are shown in Table C-l below. Note that the table
indicates two pins each for TX, TG, RX, and RG. Which pins to use
for those functions will depend on the type of wall plug you connect to.

NOTE: Pins with the same function are shorted together within the modem so
if you have a new type (pins 1,2,7,8 active) or old type (pins
3,4,5,6 active) you can use the modular connectors without any
problem. Pins 3, 4, 5, and 6 are internally connected to pins
7, 1, 2, and 8, respectively.

Table C-l Modular Line Connector Pins

DATA JACK 2/4-Wire Standard
PIN # Leased 1i ne Wi re Color

----~---------------------~--~----------
~
2
3
4
'5
6
7
8

TX
.TG
RX
TX
TG
RG
RX
RG

Blue
Orange
Yellow
Red
Green
Black
Brown
Slate

Table C-2 shows the standard (old) and alternate (new) wire colors for
attachment to the tenninal block connector on the rear of the modem and
the terminating block wall plug.

Table C-2 Leased Line Terminal Block Pins

Modem
Connector

Standard
Wire Color

Alternate
Wire Color

-~---------------------------------------TX
TG
RX
RG

Red
Green
Yellow
Black

Blue
Orange
Brown
Slate
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APPENDIX DOTE INTERFACE
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APPENDIX E - SPECIFICATIONS

Input Data Format 

Data Rates -

Operating Mode -

Transmission Modulation -

Transmitter Carrier Frequency 

Transmit Level -

Receiver Carrier ,Frequency 

Receiver Sensitivity 

Terminal Interface -
(

Loss of Carrier -

Environmental Data -
Operating temperature range:
Storage temperature range:
Relative humidity:

Power Requirements 

Power Consumption 

Dimensions -

Seri al bi nary,. synchronous.

9600, 4800 bps.

Full duplex on standard 2-wire dial-up
lines or on 2 or4-wire 3002
unconditioned leased lines.

V.32,4800 bps - 2 x 2 QAM
9600 bps - 4 x 4 QAM or

32 vector Trellis coding

1800 Hz +1- 1 Hz.

-10.0 dBm +/- 1.0 dB, permissive mode, or
RJ-45 on the dial network;

-1, -10, -16 dBm +/- 1.0 dB on leased lines.

1800 Hz +/- 1 Hz.

-43 dBm.

RS-232-C, V.24.

Leased line to auto dial operation - 20 sec
Di al mode to di sconnect - 10 sec.

0° - 500 C (320
~ 122~ F).

_200
- 600 C (_40

- 1400 F).
10 - 90~ (non-condensing).

115 Vac and 230 Vac +10~/-15~; 47-63 Hz;

85 watts, maximum

10" x 16 11l " x 2 3/4 ".
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We hope you found this publication easy to understand and useful.

You can help' us to maintain quality standards by your response to the following questions. Your
comments and suggestions will be appreciated If you have a question and want a reply, be sure to
include your name and complete mailing address. Thank you.

1. Does this manual meet your needs?
If not, what additional infonnation would help you?
Comments:

2. Can you find what you're looking for quickly and easily?
How can the organization be improved?
Comments:

3. Is the material easy to read and to understand?
Comments:

4. Are there enough illustrations to support the text?
Comments:

5. Did you find any errors or ambiguities in the manual?
If yes, please cite page, line ancLbr figure number with
your comments.

6. Other comments:

Yes 0

Yes 0

Yes 0

Yes 0

Yes 0

No _

No =

No =

No =

No =

7. What is your relationship to the product described in this
manual?

o Operator

o Systems supervisor/manager

~ANCERSON
.." JACOBSON

o Communications supervisor/
manager

o Other (please specify)
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