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Size
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Digital Interface
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Appendix A
Specifications

Width  7.0inches (17.78 cm)

Depth 10.5 inches (26.67 cm)

:ommrﬂ. 2.25 inches (5.72 cm)

Weight 21bs. 13 0z. (1.28 kg)

Temperature:  Operation +32°Fito+122°F
{0°Cto+50°C)

Storage - 40°Fto+ IS8°F
(40°Cto+70°C)

Humidity: 0 to 95% relative humidity:
: noncondensing

The modem can be ordered for operation with one of
three power input options. _

Voitage: 115 Vac * 10%; 50-60 Hz,
230 Vac £ 10%; 50-60 Hz, or
12 to 60 Vdc .

Power consumption: 14 watts

Batanced 600 ohm type 3002 or equivalent 16 dB
nominal loss, frequency translation up to £ 10 Hz

Conforms to EIA-232D and CCITT V.24

14404, 12000, 9600, and 7200 trellis coded, 3600 and

4800 uncoded as stated in CCITT recommendation

V.32 bis,

2400 and 1200 compatible with CCITT recommen-
dation V.22 bis, .

300 compatible with Bell specification 103,

V.3229/V.3229L Aed
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.. Specifications

Modulation

Transmit Carrier |
Frequencies

Internal ._.B:m_::.
m Clock Frequency

o External Transmit
Clock Frequency

Transmit Output
" Level

Operation

_ Carrier Detect
Level
Telco Connection

Testing

Line Equalization

RTS/CTS Delay

A-2

14400, 12000, 9600, 7200, 4800, 2400 QAM with
suppressed carrier (V.32 bis, V.22 bis compliant}

1200 PSK

300 FSK

V.32bis 1800Hz

Origi ;

1200,

2400 1200 Hz +.01% 24060 Hz £.01%
300 bps

- Mark:  1270Hz +£.5% 2225Hz +.5%

Space: 1070Hz1 .5% 2025Hz %+ .5%
Selected bit rate £ 0.01%
Selected bit rate £ 0.01%

Leased line O through -21 dBm
Dial line -9 through -21 dBm

4-wire, full-duplex, private line;
2-wire, full-duplex, private line or PSTN

. Dynamic to -43 dBm

8-pin modular jack, dial and private lines

511 PN pattern (per V.52)
V.54 remote loopback control

Automatic adaptive

From 0 £ 2 ms to 150 % 2 ms, user selectable in 10
ms increments. (The default is 0 ms)

V.3229/V.3229L

DIAL LINE PIN
FUNCTIONS

TELSET / LEASED
LINE PIN
FUNCTIONS

- Appendix B
Phone Jack Descriptions

The 8-pin DIAL jack connects to the PST N dial-up
lines. Pin functions are

Pins1,2- Notused

Pin3MI- Switch hook on exclusion key telephone
Pin4R- Ringside of telephone line
PinST- Tip mio of telephone line

Pin 6 MIC - Switch hook on exclusion key telephone
m.:_ 7PR- To ams jack program resistor

Pin8 PC- Todata jack program resistor

The 8-pin TELSET / LEASED LINE jack allows a
standard telephone or a leased line to be connected to

the modem. The pin functions for this jack are

Pins 1,2 - Transmit pair - 4-wire leased line or Tx
and Rx for 2-wire leased line

Pins4,5- Ringand tip (respectively) of telephone
tine for TELSET .
Pins7,8- Receive pair - 4-wire leased line
V.3229/V.3229L 8-
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- Phane Jack Descriptions
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FAULT
ISOLATION
PROCEDURE

TELEPHONE
INTERFACE
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Appendix C
Test Procedures

This test procedure and the indicator lights built into
the modem atlow a rapid check of the terminal,
modem, and telephone line interfaces. This proce-
dure can be used to verify normal system operation
and to isolate faulty equipment in case of failure.

Ensure the units are turned on and remote tests are
enabled at both sites before starting the faultisolation
procedure,

Note: In some na..q&. the observer must distin-
guish between rapid LED blinking and steady
on in tesis. .

Lo - d

O Connect the modem to the dial up line via the
DIAL jack on the back panel.

O Connect a telephone to the TELSET / LEASED
LINE jack on the back panel of the modem.

3 Press the TALK/DATA button (to turn on the -

TALK/DATA LED on the L. model) and wait for
dial tone. . -

O Dial the remote modem; the phone should operate
normally. .

V.3229/V.3229L - c-1




. Test Procedures

" FALLBACK

RATES

'MODEM AND

TELEPHONE LINE

CHECK

Step 1

C-2

- Since there is no standard fallback procedure from

V.32b rates to V.22 rates, problems may arise when
a V.32 optioned for 14400 originates a call toa V.22
bis modem. If this is a problem, ¢hange the originate
modem speed to 2400 bps from the front panel or with
the AT command AT%B3. :

¢ Configure the modem for LOCAL ANALOG
LOOP WITH TEST PATTERN. This forces the
modem on hook, terminates the local modem
leased lines into 600 ohms, and connects the local
modem transmit output amplifier back to its own
receiver. Transmit input data from the terminal is
inhibited and is substituted with a V.52 test pattern.

* This test checks operation of the local modem
modulator and demodulator circuitry and should
be attempted at both local and remote sites if
operators are available.

00 When emrors are present, the TEST PATTERN
ERRORS display counts errors.

Note: The following LED illustrations show __
indications for diagnostic tests. These indica- I
tions are valid when DTE options are set by i
Jactory option set #1 and RTS is active from the |
DTE. Where indicated RD.and / or TD may be i
on, off, or flashing depending on the type of i
DTE and its operating state. |

| V.3229/V.3229L
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Test Procedures

O Ifthe circuitry is working properly, the front panel
indicators show the following:

TR CS RS CD RD TD
m | [ [my|

* Configure the modem for LOCAL ANALOG LOOP
to switch the transmitter back to its normal data input .

O3 The modem should display on the local monitor
whatever is entered at the local DTE.

8 If the transmit data input is in a mark hold condi-
" tion, both the TD and RD indicators should re-
main off. .

O If the transmit data inputis in a space hold condi-
tion, both the TD and RD indicators should come
on. All other indicators should remain the same
except for CS which should turn on.

L1 If the indicators are correct, the modem is prob-
ably operating correctly.

O If the preceding tests were not successful, call

Technical Services.

This step determines the performance of the local and
remote modems and the telephone circuits. It also
determines each modem’s ability to receive a trans-
mitted signal from the other site, properly equalize
and decode the signal, and then loop this regenerated
signal into the transmitter for transmission back to the
other modem. This test applies to both leased line
and dial line applications.

V.3229/V.3229L [ =%
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Test Procedures

C-4

» Configure the local modem for REMOTE DIGI-
TAL LOOP WITH TEST PATTERN. This sig-
nals the remote modem to go into digital loop. The
remote imodem receives and then retransmits the
data back to the local mode. If digital bilateral loop
is enabled at the remote, the remote DTE is looped
back to itself.

* An alternative to the above procedure is to request
the operator at the remote modem to configure his
modem for LOCAL DIGITAL LOOP. Configure
the local modem for TEST PATTERN. The re-
mote modem receives and retransmits the data
back to the local modem.

ﬁ_.;ogmdma'aw.zmwwomw&mﬁ_mwénogﬁ
received emors. -

-+ At the local modem, the indicators should be:

TR CS RS CD RD TD
-

* To further test the modem and communications
link, reverse the system loopback. ~ First exit the
existing loopback test. Reverse the roles of the
local and remote modems and repeat step two.

Note; If the bilateral digital loop is enabled at
the local modem, the DTE interface is looped to
itself through the modem and permits the DTE
and interface circuitry to be checked.

C

. Step 3

Test Procedures

This step determines the performance of the tele-

phone line, This test is valid for 4-wire operation

only.

* Configure the modem for REMOTE ANALOG
LOOP WITH TEST PATTERN. This signals the
remote to connect its recejve pair to its transmit pair
through a buffer amplifier stage. The test pattem
transmitted locally is now looped back to the local
modern. :

* An alternative to the above procedure is to request
the operator at the remote modem to place his
modem in LOCAL ANALOG LOOP and enable
his bilateral analog option. This places the remote
modem in local analog loop test. It also connects
the transmit phone line to the receive phone line
through a buffer amplifier stage. At the local mo-
dem, configure for TEST PATTERN. The test
pattern transmitted by the local modem is looped
around through a buffer stage at the remote modem
and back to the local modem.

under ideal conditions should be:

TR CS RS CD RD TD
I

0O The TEST PATTERN ERRORS display counts
received errors.

In this test you are connecting two telephone line
links in serics, doubling the distortion effects. A
telephone link indicated as marginal by this test may
be satiafactory as used in normal operlion,

V.3229/V.3229L s
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Hn.a Procedures

AT COMMAND
RECOVERY FOR
L MODELS

TEST
CATEGORIES

e After determining the quality of the telephone
lines, exit the test.

UHmmmc_:n:_&uu:Emnanmnn.n&_%onranw_mnﬁ-
ices. ; :

For the L. mode! of the modem, holding the
TALK/DATA batton down for 5 seconds reenables
AT commands. The TALK LED flashes 3 times to
indicate that the command set has been loaded.

Diagnostic tests are divided into four categories:
online, offline, those with test patterns, and those
without. For test pattern diagnostics the LCD dis-
plays a cumulative error count. For other tests the
DTE transmission is the test signal. Disparity be-
tween DTE transmitted and received characters indi-
cales errors.

Table C-1 indicates with an X the operating Bom_o.
required for specific tests,

Local Analog
Loop

Note: Local Analog Loopback, with or without
test pattern, is the only test available in protocol
mode. .

A diagnostic test performed during dial backup
will terminate when the modem performs leased
line lookback.

The local modem transmitter is connected to its re-
ceiver so the analog signal normally sent over the
telephone line is received locaily. If operating on 2-
or 4-wire private lines, the leased lines are terminated

into 600 ohms (Figure C-1). If operating 2-wire over .

the PSTN, any call is terminated and the modem is
forced on hook (Figure C-2).

DTE

TRANSMITTER

600 » TRANSMIT
Q LINE

RECEIVER

J

660 RECE
o VE

) LINE

B Indicator ON

TR CS RS CD RD TD

[ dld

(3 Indicator OFF Ll Indicalor ON or OFF

Table C-1
Test Operating Mode Requirements
Test Offiina Oniine
LAL X
LALTP X
RAL (4-W)} X
RAL/TP (4-W) X
LDL X
ADL X
RDUTP X
TP X
V.3229/V.3228L

Figure C-1

Local Analog Loopback (4-wire operation)

V.3229/V.3229L -7
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Test Procedures

DIE

) | 1
TRANSMITTER ~SWiiGH
| HOOK ON
RECEIVER e ._a__ux.

B Indcator O [ Indicalor OFF Ll Incicator ON or OFF

TR CS RS CD RD 1D
(e dld

C-8

Figure C-2
Local Analog Loop (2-wire dial operation)

-
__ Note: Figure C-1 through C-8 include LED “
. indications for diagnostic tests. These indica- '
i tions are valid when DTE options are set by |
, factory option set #1 and RTS is active Jfrom the |
 DTE. Where indicated, RD and/or TD maybe |
1 on, off, or flashing depending on the type of -
{ DTE and its operating state, - t
Lm o _— e hmm —
For 2-wire operation, Analog Bilateral Loopback is.
invalid. In 4-wire operation, Analog Bilaterat Loop-
back connects the receive leased line to the transmit
line through a buffer amplifier (Figure C-3).

(8

Test Procedures

DIE

* TRANSMITTER;  —
BUFFER
AMP
RECEIVER |« — |

TRANSMIT
" LINE

RECEIVE
[~ LINE

QM CS RS CD RD TD
L s

B indicator ON .~ [ Indicator OFF L Indicator ON or OFF

V.3229/V.3229L

Figure C.3

(4-wire operation only)

V.3229/V.3229L

_Local Analog Loopback with Analog Bilateral Loopback Enabled .

a8




Test Procedures

mwao.m Analog
Loop

This test is valid only in 4-wire operation. The initi-
ating modem signals the remote modem to go to
Remote Analog Loopback. The remote receive leased
line connects to the transmit leased line through a buffer
amplifier (Figure 3-4), The remote modem transmit-
ter goes off, but its receiver stays connected and waits
for the signal to end the test.

Local {inititating) Modem

Remote Modem

TRANSMITTER

.\(

RECEIVER

[BUFFER

DTE

e

AMP
RECEVER  FAA— 5»%5:%_

TR CS RS €D RD TD
(NN LdLd

| | _=m_.§2.oz

TR CS RS CD AD TD
e ] | [mmbh

{7} Indicalor OFF [ indicator ON or OFF

Figure C-4

. Remote Analog Loop (4-wire operation only)

C-10
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Test Procedures

Local Digital Loop The local modem receiver connects to its transmitter

so received datais digitally processed and retransmit- -

ted to the remote site. If Digital Bilateral Loopback
is enabled locally, the local DTE is looped back to
itself (Figure C-5). If disabled, the local DTE re-
ceives a constant mark.

Bilateral Loopback Path

| TRANSMIT
DTE
e ~{ RECEWER | RECEIVE
LINE
TR CS RS CD RD TD
e | | ]
B Indicator ON © [ Indicator OFF

[l Indicalor ON or OFF

Figure C-5
Local Digital Loopback with Bilateral Loop Enabled

V.3229/V.3229L c-11
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Test Procedures - Test Procedures -
Remote Digital The initiating modem mwmnm_m the remote modem to
Loop : enter Digital Loopback. The remote modem receives
the data, digitally processes it, and retransmits the
data back to the local modem. If Digital Bilateral TEST
Loopback is enabled, the remote DTE is looped back PATTERN "] TRANSMITTER
- ~ toitself (Figure C-6). DTE
. : ERROR |,
A . N RECEIVER - {*
Local {inititating) Modem Remate Modem CHECK . ER
o ; b .
Bilateral _.SM ack Path _W h ﬁ CD RD D
— TRANSMITTER [T\~ RECEWER [T _ s
pTE DTE : B indicator ON [ Indicator OFF [zl Indicator ON or OFF
1] RECEIVER e\, TRANSMITTER] L., . .
Figure C-7
TR CS RS CD RD TD TR CS RS CD RD 1D . Local Analog Loopback with Test m.aamﬁ:
N Ldld o L -
B Indicator ON (7] Indicator OFF [ Indicator ON or OFF
Figure C-6
Remote Digital Loopback with Digital Sr&ﬁ.& ho% : .
Enabled at the Remote Sit TEST
nabled at the Remote Site . PATTERN TRANSMITTER > ﬁmw.w_czm%:.w
. T ERAOR
Test Pattern In Test Pattern, transmit data from the local DTE is « e RECEIVE
blocked and replaced by a V.52 compatible test pat- . CHECK REGEIVER LINE

tern. When the modem transmits the test pattern, it .

expects to receive the same pattern. The V.52 test - TR _CS RS CD RD TD
pattern error detector is enabled and indicates re- . | | [wmlr
ceived errors by the TEST PATTERN ERRORS . .

display. B indicator ON [ indicator OFF Ll Indicator ON or OFF

With Test Pattern ~ When Local Analog Loopback, Remote Analog Loop-
back, or Remote Digital Loopback is selected, the
locate DTE transmits data may be replaced by a V.52
compatible test pattern (Figures C-7 and C-8). Todo
s0 answer yes to the LCD prompt.

Figure C-8
Local Modem Initiating Remote Test
{Analog or Digital Loopback) with Test Pattern

c.12 V.3229/V.3229L ‘ v.aaz9/v.eamL gy
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Test Procedures
‘- . :
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. GENERAL

Command

AT
Al
+++

A
D

o

CR e -S

Page
5-2
54
5-23

5-16

5-12
5-13
5-13

5-13°

5-13

'5-13

5-14
5-14
5-14
5-15

‘ >vvm=&x D
Command Index and Defaults

This reference guide provides asynchronous com-
mand characters and their meanings. Pages listed
provide initiaf information on the commands.
S-registers are listed as a cross reference.

S-Reg Description

Attention code - command prefix
Repeat last command .

S2, Escape sequence (pause, + + +, pause)
‘§12

Answer

Dial

S14  Tone dial *
S14  Pulse dial
S8  Long pause (2 sec or S8 value)
sS7 Wait for 2nd dial tone (S7 value)
- Flash switchboard
Switch to answer mode after dialing
Whait for 5 seconds of silence
Return to command mode after dialing
Dial stored command line (n = dial
‘command line)

command; the * in the description indi-

{
|
]
{ cates the default.

_ ]

Note: The * in thecommand ispart ofthe
i

|

* factory default

V.3229/V.3229L ) D1




D . D
ﬁ.e.iina&. Index and Defaults . . Command Index and Defaults
__noaamsa Page S-Reg Description = _ Command Page S-Reg Description
m_ . -5-23 S14  Local character echo off X 57 822  CONNECT (code 1), for all speeds,
. o ) : Local character echo on * . . ~ no dial tone or busy signal detection
mm 524 Not supported - returns ERROR Xl =>% me mwM Mmm”mwanaa fortaie R |
Disables onli L B 4
. sables onfine o....ﬁwnan echo . X2 . Wait for dial tone (appropriate _ i
H 5-24 Hang up connect codes) .
X3 Detect busy signal (appropriate connect
I 5-24 Request product code codes)
M - Request EPROM CRC value X4 Wait for dial tone, detect busy signal *
Woﬁcnmn —uﬂomcnn version : : . Am.vm.uﬂom.ﬂwﬂn connect codes)
WNQ Ll 524 S22 Speaker volume low y 525 S21  Long space disconnect disabled
. Speaker volume medium* , Y1 Long space disconnect enabled *
L3 . Speaker volume high
. . . . Z 5-36 Reset to user option set #1
M 5-25 S22 Speaker off A : Reset to user option set #2
Ml Speaker off when carrier is present *
M2 _ Speakeralwayson = &C 517 S21 DCDalwayson*
M3 Speaker off when dialing and carrier is &C1 DCD on while carrier is present
present : &C2 DCD off 5 seconds after disconnect
: &C3 DCD follows remote RTS -
0O 5-25 Restore data mode (after escape) .
: : &D 5-18 S21  DTRignored *
Q 3-6 514  Response displays on * : &D1 DTR recalls command mode
Ql Response displays off &D2 DTR disconnects
Q2 Response displays on in originate mode &D3 : DTR disconnects and resets modem to
. only . stored configuration .
m=M>. 6-4 - Read value in register n (decimal) &F or &F1 5-35 Restore factory configuration 1 *
Sn? o Read value in register n (hexadecimal) . &F2 Restore factory configuration 2
m:.l.uw. : Set v (value) in register n (decimal) S &F3 : Restore factory configuration 3
Sn="v - Setv (value} in register n (hexadecimal) : ~ &F4 Restore factory configuration 4
Sn.#=1o0r G Set single bit value in register : &F5 Restore factory configuration 5
A\ . : &Fb6 . Restore factory configuration 6
Vi 26 . S14 Mnmuosma codes « &F7 Restore factory configuration 7
esponse messages © - &F8 Restore factory configuration 8 X
. &F9 Restore factory configuration 9
[}
* factory default * factory default
D-2 _ V.3229 / V.3229L V.3229/V.3229L D
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- Command Index and Defaults

Command Page m.ﬁ@w Description

&G 526 S23
&GI _
&G2

&L - 5-26 827
&L1 532

&M 5-26 8§27

&M4 530

&P.  5.28 §22

&R - 319 821

&R2 S72

& 517 sa

&T 5-2F

&T4 523

&T5 $23

No guard tone *
550 Hz tone
1800 Hz tone

Dial line *
Leased line 2-wire
Leased line 4-wire

Async dial / async data * -

Async dial / sync data

Dials stored number when DTR off / on
transition is detected / sync data

Manual dial / sync data

V.25 bis autodialer with BISYNC
protocol / sync data

V.25 bis autodialer with SDLC protocol /
sync data

39/61 pulse make / break ratio *
33/67 pulse make / break ratio

CTS normal operating state
CTS forced on *

CTS follows DCD

CTS equals RTS

DSR always on *

DSR on when ready to accept data
DSR off for 5 seconds after disconnect
DSR follows off hook (OH)

‘Terminate current test

Initiate analog loopback

Initiate remote analog loopback
Initiate digital loopback

Grant remote nonunmbm& digital
loopback*

Denies remote commanded digital
loopback

* factory default

V.3229/V.3229L

Command Index and Defaults

Command Page S-Reg Description

&T6 Initiate remote digital loopback
&T7 Initiate self test remote digital loopback
&T8 Initiate self test analog loopback
&T9 Initiate seif test remote analog loopback
&V 5-36 View configuration profiles
&V1 Display received signal status .
&W 5-34 Store current configuration to user
. option set #1
&W1 Store current configuration to user
option set #2
&X 5-28 S27  Internal clock *
&X1 - External clock
&X2 Receive clock
&Y 5-35 866  Powerup with user option set #1
&Y1 - Powerup with user option set #2
&Y? ‘ Display powerup option set
&Zn - 5-36 . Store dial string (n=dial string)
%A 5-43 864  Disable auto-reliable fallback character *
%An Set auto-reliable fallback character to n
(n=ASCII 1-127)
%B 5-28 869  Use DTE speed
%B1 300 bps max
%B2 1200 bps max
%B3 2400 bps max
%B4 4800 bps max
%B5 _ 9600 bps max
%DB6 9600 bps trellis coded max y
%B7 : 7200 bps trellis coded max
%B8 . 12000 bps trellis coded max
%B9 14400 bps trellis coded max *
*factory n.a\ht___- .
V.3229/V.3229L D
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Command Index and Defaults

Command Page

%C " 5-50
%Cl -

- %C2
%C3
%D 5-29
%Dn
%E  5-29
%E1
GPp= 5-38
%P=D
%P7
%P=<blank>
%R - 5-30
%R1
%R2
%R3
%T = 521
%T= 5-39
%V 5-30
%BZ 5-30
%Z1

D-6

S-Reg Description

856  Compression disabled
Compression enabled on transmit and
receive data * )
Compression enabled on transmit data
only
Compression enabled on receive data only

m.mm Disable disconnect buffer delay *
Set disconnect buffer delay in seconds n
{n=1-255)

S60 Disable auto reirain
Enable auto retrain *

Sets remote configuration security code
to value entered after equal sign
(0-99999999)

Disabled

Displays remote configuration security
code of local modem

Clears the security code*

553 Disable auto rate renegotiation *
Enable auto rate renegotiation using low
BER
Enable auto rate renegotiation using
medium BER
Enable auto rate renegotiation =m_:m high
BER

ﬁ.mﬂmﬂ:.ﬂ test pattern

Followed by a remote configuration
security code, establishes remote
configuration

Display product revision level

Permissive (RJ11) *
Programmable (RJ45)

* factory default

V.3229/V.3229L
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Command

\A
VAl
\A2
\A3
\B
\Bn

\C
\Cl1

\G
\G1

\K4

M1

N1
\N2
WN3
N4
\N5
\N6
\N7

Page
5-49

5-49

3-50

5-46

541

5-46

5-42

5-42

Command Index and Defaults

m..-nmn Description

S63

S79

560

554

572

559

S70

8§70

V.3229/V.3229L b7

Maximum block size of 64 characters
Maximum block size of 12§ characters
Maximum block size of 192 characters
Maximum block size of 256 characters *

i
ES
4

Transmit a break signal
Sets break length in 20 ms increments,
n=1-253, default is 35 (700 ms)

Disable auto-reliable buffer * .
Buffer data for 4 seconds or 200 characters

Disable modem port flow control *
Enable modem port XON/XOFF flow
control .

Disable slaved DTE/DCE speed *
(constant speed DTE on)

Enable slaved DTE/DCE speed
(constant speed DTE off)

Selects action when encountering a cno»w o
Break option 0 o

Break option 1
Break option 2 -
Break option 3
Break option 4
Break option § *

V.42 fast detect data sequence disabled
V.42 fast detect data sequence enabled *

Normal mode

Direct mode

MNP only

MNP or normal

LAPM only

LAPM with normal fallback

LAPM with MNP fallback

LAPM with MNP and normal fallback *

* factory defaulr
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Command Page

\O
\Q
Q1
Q2
\Q3
Q4
\Q5
Q6
Q7
\R
\R1
“\T
\Tn
\U

\V
W1

\X
X1

Y
\zZ

*AN
*AN1

*AUn

5-50
5-44

. 5-18

548

5-51

5-43

5-45

5-51
5-51
5-22

5-15

Command Index and Defaults

S-Reg Description

S60
554

560

558

S60
560

554

S60
560
S34

Originate a reliable link

Disable DTE flow control

Enable DTE XON/XOFF fiow control *
Enable CTS flow control to the DTE
Enables bilateral CTS/RTS flow control
Disable DCE flow control

Enable DCE XON/XOFF flow control *
Enable CTS flow control to the DTE
Enable CTS flow control to the DTE

Ring indicate, blinks for ring and remains
on for duration of call

Ring indicate, blinks for ring and tumns
off when call is answered * .

Disable inactivity timer *
Set inactivity timer to n (n=1-255 minutes)

Accept an MNP link

Disable protocol result codes *
Enable protocol result codes

No XON/XOFF characters to remote
DCE *

Pass XON/XOFF characters to remote
DCE A

m.s.:n: to MNP from normal mode
Switch to normal from MNP mode

Disables bilateral analog loop *
Enables bilateral analog loop

Dial number stored at location n upon:
transition of DTR in command mode
(n=1-9) autodial number

* factory default

V.3229 / V.32291,

B i ol

D

*OZF n

*DB
*DB1

*DG
*DG1

*FB
*FB1

*FT
*FT'1

*LA
*LAl

*LB

LC
*1.C1 .
*LC2

*LD
*ND
*NT
*NT1

*OR
*OR1

*RC
*RC1 -
*RD
*RD1

*RO
*RO1

Command Page

5-36
531

5-22
5-20

5-31

522

5-31
5-32

5-32

5-36

5-32

533

5-22

5-38

S32

534

529

529

S34

532

Command Index and Defaults
Description
Store phone number n in location x (x=1-9)

Manual dial backup operation *
Automatic dial backup operation.

Disables bilateral digital loop *
Enables bilateral digital loop

Igriore pin 23 *
Pin 23 transition causes DTE speed fallback

Disable fast trajn *
Enable fast train

Ignore Eax_m *
DTE commanded LAL enabled

Return to leased line from dial backup

Line current disconnect disabled
Short (8 ms) line current disconnect
Long (90 ms) line current disconnect *

Manual dial backup from leased line -

| Displays the nine stored numbers

529
Si4
§57
534

529

V.3229 / V.3229L D-9 .

AT command set disabled
AT command set enabled *

Originate *
Forced answer

115 - 4800 bps, 18 - 9600 bps *

11 - 4800 bps, 12 - 9600 bps

Ignore pin 21 *
DTE commanded RDL enabled

Retain options at disconnect *
Restore options at disconnect

* factory default




Command Index and L“Un_ﬂnﬁc. Command Index and Defaults
Command Page S-Reg Description STATUS REGISTERS
*ITDn - 5-33 8§52 Setsdial mwzmaz level ton s.—.-o_.n nis Functi A
: L a number between 9 and 21 corresponding $-Reg RO/RW  Page Function Default
to - - i .
) 0-9t0-21dBm . . S50 RW 6-6 Ring to answer 1
*TLn 5-33 8§52 Sets leased line transmit level to n S1 RO 6-6 Ring count
S : where n is a number between O and 52 RW 6-6 Escape sequence character 43 (+)
21 corresponding to 0 to -21 db S3 RW 6-6 End-of-line character 13 (CR)
. . 54 . RW 6-6 Line feed character 10 (LF)
v 5-30 Display product serial number S5 RW 6-6  Backspace character 8 (BS)

v : : S6 RW 6-7 Pause before blind dialing 2 (2 sec)
Security Commands S7 RW 6-7  Pause for carrier 30 (30 sec)
_ . S8 “RW 6-7 Pause for comma 2 (2 sec
$§=x >-40 Sets an empty password location to x S9 RW 67  Carrier validation 6 Mo.m mwa

POy A0 Changes it password where © S RW 67 DiMFuncdumion  B0(0me)
. represents the old dand yi
Ew new one password and y1s S12 RW 6-8 Escape sequence pause 50 (1 sec)
$C=x,- 5-40 Deletes password x from memory WWM WM\ Mw 0 WMMHMWW.MM 0
$DR 5-40 Reset security Si8 RW 6-10  Test timer 0
- : : 821 RW 6-11 Bit ma
$D? 5-40 Displays the current status of security 522 RW 6-12  Bit Emwwwm
$D=x 5. . . L S23 RW 6-12  Bit mapped .
_ - 40 | quw%  securty where x s either $25 RW 6-13 DTR recognition time 5 (0.5 sec)
: . 526 RW 6-13  RTS/CTS delay 0
$E=x 5-40 Enables security where x is either 527 RW 6-13  Bit mapped -
password . S28 RW 6-13  Lookback timer 15 min
E 529 RW 6-14  Bit mapped K
$E? . 5-40 Displays the current security status S30 RW 6-14 V.25 mode selection
. C 831 RW 6-15 = 4-wire leasded line train
532 RW 6-15  Bit mapped
534 RW 6-16  Bit mapped
539 RW 6-16 Connect message rate 0
551 RW 6-17  Bit mapped. -10dBm
S52 RW 6-17  Bit mapped
553 RW 6-17 801 V.32 timeout " 0(long)
S54 RW 6-18  Flow control DTE 0
356 RW 6-18 V.42 compression
857 RW 6-19  Number code application 0
RO=Read only
RW =Read or write
D-10 V.3229/V.3229L <.wmww /V.3229L . ‘ U...:
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S-Reg. RO/RW

558 RW

... 859, RW
0 S60 RW
S61 RO
562 RW
563 RW
S64 RW

S66 RW -
567 RO
. 569 RW
570 RW
571 RO
- 812 RW
- 878 RW
579 RW
- S80 RO
S84 RW
RO=Read only

RW=Read or write

Command Index and Defaults

Page Function

6-19  Inactivity timer

6-19  Break control

6-20  Bit mapped

6-20  DTE character size, parity

6-21  Disconnect buffer delay

6-21 - Maximum block size

6-21  Auto-reliable character

6-21  Bit mapped :

6-22  Link speed status

6-22  Maximum DCE speed

6-23  Operating mode

6-23  Operating mode status

6-24  Bit mapped .

6-24  Autocaltback timer

6-25  Break length

6-25  Serial port speed

6-26  Bit mapped
V.3229/V.3229L

SN O

. Default

o

30
35

D

V.25 bis DIALER
COMMANDS
Synchronous Page
Command

cac 7-8
CRN nn..n 74
CRR n 7-8
CRS a 7-6
pic 7-7
PRK 7-14
PRL a;b 7-9

PRN a; nn...n 7-5

Command Index and Defaults

Description

Connect incoming nm: command

Dial ncEBEE (nn.. n = number to _un
dialed)

0-9 DTMF and w&wﬁ digit

*# DTMF digit

Wait for dial tone

W Wait for second type of dial tone
> Pause for 1 second

= Pause for 3 seconds

< Pause for programmed delay time
P Pulse dial

T Tone dial

& Flash (go on hook) for 1/2 second
; Parameter separator

mwnnn Clarity characters

dash

parenthesis

Redial the last ::Bwnm a maximum of n
times

Dial stored number command
(a = address)

Disregard incoming cail command

Save cument option woﬁamm

- Link number at address a with number

at address b

Program number command
(nn...n = number to be dialed, g = address)

V.3229 / V.3229L D-13




Command Index and Defaults

Synchronous
Command

ENO xxx;yy;0:0...

PRPn

Response
Message

CFIAB
CFIDT
CFIET
'CFILD
CFINS
CFINT
_nmnﬁ,
CNX @ 14400 bps
V.32 bis

D-14

Page Uﬁnlu.mo.:

7-11  Program options command
(xxx = register address,
¥y = option count)

714 Restores current option settings to the
factory defaults in default bank n (1-9)

7-10 Request list of linked numbers command
7-6 Request list of stored numbers command

7-15 Request list of stored options command
{xxx = register address, yy = option count}

7-11 . Request list of version information

- command

Meaning

Call failure - answer back tone but no connection
Call failure - no dial tone

Call failure - reorder or busy

Call filure - link list complete

Call failure - number not stored

Call failure - no answer back tone, no ringback
Call failure - timeout occurred

Intermediate call progress - connection made at
14400

V.3229 / V.3229L

b.

Response
Message

CNX @ 12000 bps
V.32 bis

CNX @ 9600 bps
V.32 bis.

CNX @ 7200 bps
V.32 bis

CNX @ 4800 bps
V.32 bis

CNX @ 2400 bps
V.32 bis

CNX @ 1200 bps
V.32 bis

INC

INVCU

INVMS

INVPS

INVPV

VAL

Command Index and Defaults
Meaning .
Intermediate call progress - connection made at
12000

Intermediate call progress - connection made at
92600

Interinediate call progress - connection made at
7200 :

Intermediate call progress - connection made at
4300

Intermediate call w.nom..omm - connection made at
2400

Intermediate call progress - connection made at
1200

Incoming _.Em. detected

Invalid command - command unknown
.F&._E. command - message Syntax error
Invalid command - parameter syntax error
Invalid command - parameter value error

Valid command received

V.3229 / V.3229L D-]5
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Command Index and Defaults
FACTORY OPTION SETS

FACTORY OPTION SET #1 (ASYNCHRONOQUS DIAL-UP WITH V.42 bis
PROTOCOL) (AT&F or AT&F1) -

‘s MODEM OPTIONS o TEST OPTIONS

DCE rate - 14400 trellis Bilaterat analog loop disabled
Normal originate Bilateral digital loop disabled
Fast train disabled DTE local test disabled
Auto retrain enabled DTE remote test disabled
$QQ auto rate disabled Remote commanded test enabled
Internal transmit clock - Test timeout off

-~ Dial line transmit level -10 dBm
Dial line

Jack type RI11 (permissive)
Line current disconnect long
Long space disconnect enabled

V.22 puard tone disabled

¢ PROTOCOL OPTIONS ¢ DIAL LINE OPTIONS
LAPM protocol enabled " Tone dial
MNP protocol enabled Auto dial #1
Protecol fallback epabled Wait for dial tone
Data compression normal Wait delay 2 seconds
Constant DTE speed Pause delay 2 seconds
DTE flow control XON/XOFF Call timeout 30 seconds
DCE flow control XON/XOFF Answer on I ring
XON/XOFF pass through disabled 801 V.32b timeout long
Inactivity timer.off Autocallback disabled
Break option § . ,
V.42 fast detect enabled

+« DTE OPTIONS + SPEAKER OPTIONS
Async data Volume medjum -
DTE rate - 9600 On until carrier detect
8 bit .
No parity
Async controlled diater .
AT command set enabled .

i+ Ignores DTR .

DSR forced high
DCD forced high
CTS forced high
DTE fallback disabled

Options retained at disconnect P

D-16 © V.3229/V.3229L
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Command Index and Defaults

FACTORY OPTION SET # 2 (ASYNCHRONOUS DIAL-UP WITHOUT V.42 bis
PROTOCOL) (AT&F2), : .

* MODEM OPTIONS

DCE rate = 14400 *

Normal originate

Fast train disabled

Auto retrain enabled

5Q auto rate disabled

Internal transmit clogk

Dial TX level -10 dBm

Dial line.

Jack type RI11 (permissive)
Line current disconnect long -
Long space disconnect enabled -
V.22 guard tene disabled

PROTOCOL OPTIONS

LAPM protocol disabled *

MNP protocol disabled *

Direct mode

DTE flow control disabled *

DCE flow control disabled *
XON/XOFF pass through disabled
Inactivity timer off

Break Option 0

V.42 fast detect disabled *

DTE OPTIONS

Async data

DTE rate = 9600

8 bit

No parity

Async controlled dialer
AT command set enabled
Ignores DTR

DSR forced high

DCD forced high

CTS forced high :
DTE fallback disabled
Options retained at disconnect

» TEST OPTIONS

Bilateral analog loop disabled. -
Bilateral digital loop disabled
DTE local test disabled

DTE remote test disabled
Remote commanded test enabled
Test timeout off

DIAL LINE OPTIONS
Tone dial

Auto dial #1 -

Wait for dial tone

Wait delay 2 seconds

Pause delay 2 seconds ¥
Call timeout 30 seconds
Answer on 1 ring

801 V.32b timeout long
Autocallback disabled

SPEAKER OPTIONS

- - Yolume medium

On until carrier detect

* Indicates variation from factory option set #i

- V.3229 / V.3229L, p-{7
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Command Index and Defaults o
FACTORY OPTION SET #3 aw<.zn_.._mOzOCm DIAL-UP) {AT&F3)

¢ TEST OPTIONS
Bilateral analog loop disabled

+ MODEM OPTIONS
. DCE rate - 14400 trellis

Nommal originate

Bilateral digital loop disabled

Fast train disabled DTE local test disabled
Auto retrain enabled DTE remote 1est disabled
8@ auto rate disabled Remote commanded test enabled
Internal transmit clock Test timeout off
" Dial TX levei -10 dBm
Dial line

Jack type RF11 (penmissive)
Line current disconnect long
Long space disconnect enabled

V.22 guard tone disabled
* PROTOCOL OPTIONS . * DIAL LINE OPTIONS
LAPM protocol disabled * . Tone dial
MNP protocol disabled * - Auto dial #1
Direct mode * Wait for dial tone
DTE fiow control disabled * Wait delay 2 seconds
DCE flow control disabled * Pause delay 2 seconds
XON/XOFF pass through disabled Call timeout 30 seconds
Inactivity timer off - Answer on | ring
Break Option 0 * 801 V.32b timeout long
V.42 fast detect disabled * Autocaltback disabled
* DTE OPTIONS * SPEAKER OPTIONS
Sync data * Volume medivm

Dial method manual * On untii carrier detect
AT command set disabled * -
,DTR disconnects *
DSR normal *
DCD normal *
CTS follows RTS *
RTS/CTS delay 0 ms *
DTE fallback disabled
Options retained at disconnect

* Indicates variation from factory option set #1

D-18 V.3229/V.3229L

D
Command Index and Defaults

FACTORY O«uﬁOZ SET # h ﬁm<ZOIIOZOCm 4-WIRE LEASED LINE})
(AT&F4)

* TEST OPTIONS
Bilateral analog loop enabled *

* MODEM OPTIONS
DCE rate - 14400 tzeliis

Normal originate Bilateral digital loop enabled *
Fast train disabled DTE local test disabled

Auto retrain enabled DTE remote test disabled

5Q auto rate disabled Remote commanded test enabled
Internal transmit clock Test timeout off

Dial TX level is -10 dBm :

Leased line *

4-wire *

Lease Tx level is 0 dBm *

Manual dial backup *

Lookback timer is 15 min *
Jack type RJ11 (permissive)
Line current disconnect long
Long space disconnect enabled

Options retained at disconnect

V.22 guard tone disabled
. 1

* PROTOCOL OPTIONS * DIAL LINE OPTIONS

LAPM protocol disabled * Tone dial

MNP protocol disabled * Auto dial #1

Direct mode * Wait for dial tone

DTE flow contro} disabled * Wait delay 2 seconds

DCE flow control disabled * Pause delay 2 seconds

XON/XOFF pass through disabled -Call imeout 60 seconds *

Inactivity timer off Answer on | ring

Break option 0 * 801 V.32b timeout long

V.42 fast detect disabled * Autocallback disabled
* DTE OPTIONS * SPEAKER OPTIONS
" Sync data * Volume inedium

AT command set nﬁmzoa * Speaker off *

Ignores DTR

DSR normal *

DCD normal *

CTS follows RTS *

RTS/CTS delay O ms *

DTE fallback disabled

* Indicates variation from factory opiion sef #]

V.3229 / V.3229L D-j&




.M. ‘ nd Ind d U ofault, . | . Command Index and Defaults
omma ndex an efaults : :

FACTORY O_v..zOZ SET #5 {ASYNCHRONOUS A.S:_um LEASED LINE WITH
<.&n bls PROTOCOL) (AT&FS)

FACTORY OPTION SET # 6 (ASYNCHRONOUS 4-WIRE LEASED LINE
WITHOUT V.42 bis PROTOCOL) (AT&F6)

* MODEM OPTIONS * TEST OPTIONS

. DTE faliback disabled
W%NU_MW\-.JMMOO“%H . . Options retained at disconnect DCE rate 14400 treilis Bilateral analog loop disabled
Normal originate . Normal originate Bilatera! digital loop disabled
Fast train disabled Fast train disabled DTE local test disabled
Auto retrain enabled Auto retrain enabled DTE remote test disabled
'SQ auto rate disabled + TEST OPTIONS 5Q auto rate disabled Remote commanded test enabled
Internal transmit clock Bilateral analog loop disabled Internal transmit clock Test timheout off
Dial Tx level is - 10 dBm Bilateral digital loop disabled Dial Tx level is - 10 dBm
Leased line * DTE local test disabled rnmmon line *
4-wire * DTE reinote test disabled 4-wire *
Lease Tx level is 0 dBm * Remote commanded test enabled Lease Tx ._n<n_ i50dBm *
Manual dial backup * Test timeout off Manual a_ﬁ backup *
Lookback timner is IS min *

Lookback timer is 15 min *
Jack type RJ11 (permissive)
Line current disconnect long
Long space disconnect enabled

Jack type RJ11 (permissive)
Line current disconnect long
Long space disconnect enabled

V.22 guard tone disabled V.22 guard tone disabled
PROTOCOL OPTIONS DIAL —LZH OPTIONS
, MNP protocol disabled * Auto dial #1 P protacol disabled * o Gial #1
; ; ; . ait for dial tone
kb did Vel Dilvomauiers oo
Constant W.m.m speed Pause delay 2 seconds DCE flow control disabled * Pause delay 2 seconds
DTE flow control XON/XOFF Call timeout 30 seconds wmnﬂﬁwmmamwmm?%@ disabled ol thmeout 30 seconds
DCE flow control XON/XOFF Answer on 1 ring . nswer on 1 nng
XON/XOFF pass through disabled 801 V.32b timeout long whmwwoﬁsﬁ_ c,,..n. bl wa 1'V.32b timeout long
Tnactivity timer off Autocallback disabled << fast detect disable Eonm:vmn.w disabled
Break option 5 * :
V.42 fast detect enabled . w.wm m_wwo% w_.w;mw OPTIONS
o YRe da olume mediuvm
* DTE OPTIONS o SPEAKER OPTIONS Bor o= 9600 Speaker off
Async data Volume medium Zo_vpmq .
WN.M rate - 9600 3 Speaker off AT command set enabled
. ) Ignores DTR
No parity DSR forced high
AT command set enabled h
. . . DCD forced high
Ignores DTR *Indicates variation from factory option ’
) CTS forced high
DSR forced high set #1 _ DTE fallback disabled
DCD forced high . * Options retained at disconnect

CTS forced high

D-20 V.3229 / V.3229L

* Indicates variation from factory option set #§
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Command Index and Defaults

FACTORY OPTION SET # 7 (SYNCHRONOUS 2-WIRE _lm>mm_u LINE

NORMAL ORIGINATE} (AT&F7)

» MODEM OPTIONS

DCE rate - 14400 trellis
Normeal originate

- Fast train disabled
Auto retrain enabled
SQ auto rate disabled
Internai transmit clock
Dial TX levelis - 10 &wE
Leased line *
2-wire *
Lease Tx level is 0 dBm *
Manual dial backup *
Lookback timer is 15 min *
Jabk type RI11 (permissive}
Line current disconnect long
Long space disconnect enabled.
V.22 guard tone disabled

PROTOCOL OPTIONS

LAPM protocol disabled *

MNP protocol disabled *

Direct mode *

DTE flow control disabled *

DCE flow contro disabled *
XON/XOFF pass through disabled
" Inactivity timer off

Break option O *

V 42 fast detect disabled *

s DTE OPTIONS
Sync data *
AT command set disabled *
Ignores DTR
DSR normal *
DCD normal *
CTS follows RTS *
RTS/CTS delay O ms *
DTE fallback disabled -
Options retained at disconnect

« TEST OPTIONS |

Bilateral analog loop enabled *
Bilateral digital loop enabled *
DTE local test disabled

DTE remote test disabled
Remote commanded test enabled
Test timeout off

e DIAL LINE OPTIONS
Tone dial -
Auto dial #]
Wait for dial tone
Wait delay 2 seconds
Pause delay 2 seconds’
Call timeout 60 seconds *
Answer on 1 ring
801 V.32b timeout long
Autocallback disabled

* SPEAKER OPTIONS
Volume medium
Speaker off

* Indicates variation from factory option set #1

D-22. | V.3229/V.3229L

B i

ﬁoﬁgan Index and Defaults

FACTORY OPTION SET #8 Am<ZOIIOZOCm 2-WIRE LEASED LINE

FORCED ANSWER) (AT&F8)

e MODEM OPTIONS
DCE rate - 14400 trellis
Forced answer * :
Fast train disabled
Auto retrain enabled
SQ auto rate disabled
Internal transmit clock
Dial TX level is - 10 dBm
Leased line *
2-wire *
Lease Tx level is 0 dBm *
Manual dial backup *
Lookback timer is 15 min *
Jack type RIT11 (permissive)
Line current disconnect fong
Long space disconnect enabled
V.22 guard tone disabled

PROTOCOL OPTIONS

LAPM protocol disabled *

MNP protocol disabled *

Direct mode *

DTE flow control waw_nn *

DCE flow control disabled *
XON/XOFF pass through disabled
Inactivity timer off

Break option 0 *

V .42 fast detect disabled *

* DTE OPTIONS

Sync data *

AT command set disabled *
Ignores DTR

DSR normal *

DCD normal *

CTS follows RTS *

RTS/CTS delay 0 ms *

DTE faliback disabled
Options retained at disconnect

+ TEST OPTIONS
Bilateral analog loop enabled *
Bilateral digital loop enabled *
DTE local test disabled
DTE remote test djsabled
Remote commanded test enabled
Test timeout off :

. DIAL, LINE OPTIONS

Tone dial

Auto dial #1

Wait for dial tone

Wait delay 2 seconds
Pause delay 2 seconds
Call timeout 60 seconds *
Answer or ! ring

801 V.32b timeout long
Autocalthack disabled

s SPEAKER OPTIONS
Volume medium

Speaker off

* Indicates vpriation from factory option set #1
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Command Index and Defaults
. _u>.0._.03< OPTION mm._‘ #9 Am<ZOIDOZOC.m.. V.25 bis U_>—.m3v (AT&F9)

. EOUMZ OEOZm * « TEST OPTIONS

. DCE rate - 14400 trellis
Normal originate
Fast train disabled
Auto retrain enabled
5Q auto rate disabled
. Idternal transmit clock
Dial TX level is -10 dBm
Dial line
* Jack type RJ11 (permissive}
Line current disconnect long
Long space disconnect enabled
V.22 guard tone disabled

PROTOCOL OPTIONS

LAPM protocol disabled *
MNP protocol disabled *

Direct mode *

DTE flow control disabled *

DCE flow control disabled *
XON/XOFF pass through disabled
Inactivity timer off

Break option 0 *

V.42 fast detect disabled *

DTE OPTIONS

Sync data *

V.25 SDLC dialer *
Character type ASCII *
SDLC data format NRZ *
DTR disconnect *

DSR normal *

DCD normal *

CTS follows RTS *
RTS/CTS delay O ms *
DTE fallback disabled
Options retained at disconnect

Bilateral analog loop ESE&
Bilateral digital loop disabled
DTE local test disabled

DTE remote test disabled
Remote commanded test enabled
Test timeout off

¢ DIAL LINE OPTIONS
Tone dial
Auto dial #1 -
Wait for dial tone
Wait delay 2 seconds
Pause delay 2 seconds
Call timeout 30 seconds
Answer on 1 ring
801 V.32b timeout fong
Autocallback disabled

« SPEAKER OPTIONS
Volume medium
On until carmier detect

* Indicates variation from factory option set #1

D-24
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Appendix E

Abbreviations and Acronyms

GENERAL
data communications field.
A | carr
ABT Abort Timer OR Answer Back
Tone -
ac AMernating Current ccu
ACK Acknowledgment, positive
ACR Abort Call, Retry CD
ACU Automatic Cafl Unit CHCB
AD Analog-to-Dijgital
ADD Address Field CFIDT
AGC Automatic Gain Control
ASCI American Standard Code for | CFIRT
: E?E.S:on Interchange (7
level) Ch Gad
AT&T American .Hn_n_.._.onn and CIC
: Telegraph CMOS
B COM
BC Bearer Capability co
BCD Binary Coded Decimal coS
BER Bit Error Rate : CPE
BERT Bit-Error-Rate-Test (set) CPH
BILLB Bilateral Loopback
. . L i CPU
Bit Binary Digit CR
bps Bits Per Second CRC
BSC w:..nG Synchroncus Com- CR:
munications Q
BUFF Elastic Buffer CsSA
, CSDC
. C . CSU
C Celsius CSULL
CA Circuit Assurance
CBX Computerized Private Branch | TRI
Mﬂﬂ—.—gmﬂ QH.M- cs
CC Carrier Controt )
V.3229/V.3229L

This appendix contains terms commonly used in the

Intemational Consultative Com-
mittee for Telegraph and Téle-
phone

Communications Control
Unit

Carrier Detect

Call Failure Indication - Lo-
cal DCE Busy

Call Failure Indication - No
Dial Tone

Call Failure Indication - No
Answer Back Tone

Call Failure Indication -
Ringback Detected

Chassis Ground

Connect Incoming Call
Complementary Metal Oxide
Semiconductor

Connect Complete
Computer Qutput Microfilm
Cenitral Office

Call Originate Stams
Custorner Premise Equipment
Characters Per Hour
Central Processing Unit
Carriage Return

Cyclic Redundancy Check
Call Request .
Canadian Standards Associa-
tion

Circuit Switched Digital Ca-
pability

Channe! Service Unit
Channel Service Unit Local
Loopback

Control Field

Clear to Send






