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GENERAL

Chapter 1
Introduction

The UDS V.3225 and the V.3225L are versatile high
speed modems that can operate full duplex on both
dial-upend leased lines. The modems are compatible
with all required standards and recommendations and
it offers a wide variety of automatic, remote. and
backup capabilities. The most notable characteristics
are MNP error control protocols through level 5 data
compression. Other special features include a V.25 -'
bis autodialer, secure operation. and trellis coding for
improved signal-to-noise performance.

;!

,j

i
';

"

• 300 bps as stated in Bell specification 103*

The modem operates at data rates of

• 2400 and 1200bps compatible with CCITT recom
mendation V.22 bis

1-1V.3225/ V.3225L

• 4-wire leased line mode supports 4800 and 9600 roses only.

• 9600' bits per second trellis-coded, as stated in
CCITT recommendation V.32

• 9600 and 4800 bps uncoded, as stated in CCITT
recommendation V.32

The V.3225/V.322.'iLprocesses 19200,9600,4800,2400,
1200, or 300 bps of serial asynchronous data or 9600,
4800,2400, or 1200bpssynchronousdata for transmis
sion over the dial-up telephone network and 2- or a
wire dedicated leased lines. In 9600 bps trellis mode,
near- and far-end echocanceling combine with 8 Slafe, 2
dimensional trellis coded modulation to maximize
modem performance, evenon linesof reducedquality .

DESCRIPTION

Functional

V.3225/ V.3225Lxr
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V.3225

A security scheme prevents unauthorized access by
a remote modem.

The V.25 bis autodialer broadens compatibility with
host equipment.

Integral testfeatures allowtheoperator todetermine
systemperformance and isolatefaultsin thecommu
nications link.

The front panel or the AT or V.25 command set
controlsa wide variety of modemoperation configu
rations. Changes betweendifferent modesof opera
tioncan be madeeasily and rapidly.
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Figure ]-2
Typical Front Panelfor "L" Model

TALK/DATA•

c::;;;;E;, ;~

E,: :=..Ifi.. I ..

'., l..' -

e: ~'.

E: ; ·3·,. .
~ .tl .

V3225/ V3225L

The modem is a standalone desktop unit. Operator
inputs are via three front panel pushbuttons, YES,
NO, and TALKIDATA, or by AT or V25 bis
command set (the "L" model only has the
TALKIDATA button). Operating options are stored
innonvolatile memory. A menudriven, 32-character
liquid crystal display (LCD) provides the operator
with command feedback as well as real time displays
of unit operation, Modem and DTE operation can be
monitored by six light emitting diodes (LEDs) and
the display status screen on the front panel. Figure
I-I shows the LCD front panel and Figure 1-2 shows
the,non-LCD "L"

The rear panel (Figure 1-3) contains an EIA-232
connector for DTE interface, an 8-pin (TELSET I
LEASED LINE) connector, an 8-pin (DIAL)connec
tor, and the ON I OFF toggle switch, the fuse and
powercordarealso on therear panel.

Internally theunitincludes two printed circuit boards
andtheAC line transformer. Hardware straps on the
main board offer additional options.

---------

Physical

]-2



Six methods ofselecting or changing modem options
are available. The major portion of this manual con
sists of the descriptions for using each method. The
user need only be concerned with the method se
lected.

1
Introduction

• Software program ~ A wide variety of communica
tion software programs is available, or advanced
computer users can write their own software pro:
grams that will interact with the modem memory
to select options.

• S-Regislers - A series of special ATS commands
allows the operator to change the decimal or hexa
decimal value of a memory byte thereby changing
one or more options in that byte.

• LCD' Using the fronl panel LCD and pushbnttons
for changing modem options i~ simple, straightfor
ward, and requires the least amount of technical
background.

• AT Commands - The AT compatible command set
can be used to select modem options. ..

• Single Bit S-Registers - A second series of special
ATS commands allows the user to change single
bits within a byte thereby changing an option.

• V.25 bis Commands- A setofV.25 biscommands
allows selection of modem options during syn
chronous operation.

Chapter 3 provides detailed information on using the
LCD method. Chapters 5 and 6 provide detailed
information on using the AT command and the Ssreg
ister methods. Chapter 7 provides detailed informa
lion for using the V.25 bis commands. The software
program method for option selection is not discussed
in this manual.

Option
Selection

~: iii- '"
r: lIIl..

E~ iii...
e' ~~.~ ....

E~ i4...

e: 3"

1I5VA,C1f" IW.P 60 HZ•
(8
1/4AUP

Figure I·]
Rear Panel

The modem is available in two models: the standard
and the "L" models. The "L" model docs not have
the LCD and pushbutton control panel so these func
tions are controlled by the AT command set. The "L"
model also has an addit-ional TALK LED and
TALKIDATA pushbutton. The LED is on in talk
mode and off in data mode; the pushbutton selects
between the two modes.

Modem specifications arc listed in Appendix A.

Most of the manual text applies to both the standard
and the "L" products. Users of the non-LCD model
can avoid Chapter 3 and smaller discussions of LCD
and pushbutton operation throughout the manual.
Discussions of LCD and pushbutton operation, how
ever, do include valid operating information and can
be consulted as desired.

TElSET
LEASED LINE DIAL

••

Introduction
1

Standard and
"L" Models

HOW TO USE
THIS MANUAL

Specifications

..

1-4 V.3225/ V.3225L V.3225/ V.3225L 1-5
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1
Introduction
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Quick Startup .

r-----------------,
: Note: Option selection via the LCD can be I

I made without the DTE or phone line connected. :
L ~

A quick startup procedure at the beginning of Chapter
4 provides information for quickly getting online.

GENERAL

Chapter 2
Installation

This chapter provides information for the mechanical
and electrical installation of the modem.

E;

E' :;:;..• ~

,.....,
~

,~

illllll-
'....,'--
3

SITE
SELECTION

Tools Required

Receipt
Inspection

ELECTRICAL
INSTALLATION

Install the modem within 6 feet of a 115 or 230 Vac
grounded outlet as required for the specific model and
no farther than 50 feet from the terminal equipment.

The installation area should be clean and free from ....
extremes of temperature, humidity, appreciable
shock, and vibration. Refer to Appendix A for de
tails. Allow clearance for operation and maintenance
access and at least 4 inches at the rear for cables and
air flow.

Normal installation requires a screwdriver to secure
the data tennina! equipment (DTE) cable to the mo
dem and to attach the Telco cable to the phone jack
for leased line operation.

After unpacking the equipment, check the contents
against the packing Jist. Inspect the equipment for
any damage that may have occurred in shipment. If
any damage or equipment shortage is noted, refer to
the warranty literature. Keep the shipping container
and material for future shipment.

The rear panel (Figure 2-1) houses the power cord
and receptacles for interfacing the modem to the DTE
and telephone lines.
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Introduction

r-----------------,
I Note: Option selection via the LCD can be I

: made without the DTEor phone line connected. :
L ~
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Chapter 2
Installation
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Quick Startup _ A quick startup procedure at the beginning of Chapter
4 provides information for quickly getting online.
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GENERAL

SITE
SELECTION

Tools Required

This chapter provides information for the mechanical
and electrical installation of the modem.

Install the modem within 6 feet of a 115 or 230 Vac
grounded outlet as requiredfor the specificmodeland
no farther than 50 feet from the terminal equipment.

The installation area should he clean and free from
extremes of temperature, humidity, appreciable
shock, and vihration. Refer to Appendix A for de
tails. Allow clearance for operation and maintenance
access and at least 4 inches at the rear for cables and
air flow.

Normal installation requires a screwdriver to secure
the data terminal equipment (DTE) cable to the mo
dem and to attach the Telco cable to the phone jack
for leased line operation .

•
I
I:
'j

i,'

" '.";'

E~3

3

Receipt
Inspection

ELECTRICAL
INSTALLATION

After unpacking the equipment, check the contents
against the packing Jist. Inspect the equipment for
any damage that may have occurred in shipment. If
any damage or equipment shortage is noted, refer to
the warranty literature. Keep the shipping container
and material for future shipment.

The rear panel (Figure 2-1) houses the power cord
and receptacles for interfacing the modem to the DTE
and telephone lines.
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Power is supplied through a ti-foot line cord with a
grounded 3-wire plug. If chassis ground is available
through the third prong of the plug, a separate ground
wire is not required.

Figure 2-1
Rear Panel I/O

V.3225N.3225L

The modem can be ordered for DC power input .
Connect 12 to 60 Vdc power to the terminal block
attached to the modem back panel. A chassis ground
connection is also supplied on the terminal block.

r-----------------,
I Caution: To protect the DC to DC converter I
lfi I'd h -- 1I rom reverse po only amage, ensure t epostnve I
I and negative leads are properly connected. I
L ~

The DTE connector is a 25-pin D-series type con
forming to EIA-232 specifications. The digital inter
face signals are illustratedin Figure 2-2and described
in Table2-L

f)Y'6 ON
AUX LINE . ". AAlPS.B

POWER'•• OTE OFF
115VAC• • 60HZ

1<W

Installation

2

ACPower
Connection

2-2

DTE
CONNECTION
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• Modem options may force these signals on or cause them to be Ignored.

Installation

Table 2-]
Digital Interface Signal Descriptions

2-5

Installation
2

Table 2-]
Digital Interface Signal Descriptions continued

V.32251V.3225L

• Modem opnons may force these slg1UJls on or cause them to be Ignored.
[This fUllction can be disabled or its logic sense reversed by hardware straps. Refer to Strap

Options.

Pin EtA-232D CCITT Signal Name Description
No. V.24

11 Signal Quality This circuit indicates probability of
Indicator errors in the received data: a

I positive level indicates poor signal

-1-
quality while a negative level
indicates good signal quality. t

151 DB 114 Transmit Clock A transmit data rate clock output for
(DCE) use by an external data source:

~+-DD
Positive clock transitions correspond
to data transitions.

115 Receive Clock A receive data rate clock output for
use by an external data sink:
Positive clock transitions correspond
to data transitions.

18 141 Local Loopback A positive level causes the modem
(Loop 3) Control to enter the local analog loopback

test mode.

20 CD
1

108
.
2 Data Terminal This circuit is positive when the DIE

Ready is ready to originate or answer a call
in dial-up operation. DTR must
always be active (high) in 2·wire
private line operation. Cycling OTR

I---
causes retraining.·--~

21 140 Remote Digital A positive level causes a digital
Loopback toopback test mode at the remote

modem.

22 CE 125 Ring Indicator In direct dial operation this circuit is
positive in response to an incoming

I-
ring signal.

23 CH 111 Data Rate Select Supplies a data rate control input to
select primary or fallback data rate:
Negative Voltage selects primary
data rate and positive voltage
selects fallback data rate.

24 DA 113 External A serial data rate clock input from
Transmit Clock the data source. Positive clock

transitions correspond to data
transitions.

25 142 Test Mode Indicates themoctem is in a test mode•
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Pin EIA-232D CCITT Signal Name Description
No. V.24

1 101 , Shield No connection

2 BA lq3 Transmitted Data Serial digital data (to be modulated)
from a data terminal or other digital
data source: Synchronous data must
be accompanied by the modem
transmit clock (pin 15) or by an
external data rate clock (pin 24).
Data transitions should occur on
positive-going clock transitions;
asynchronous data does not require
a transmit clock.

3 BB 104 Received Data Serial digital data output to the OTE
interface: Sync data is acccmpanied
by an intemal data rate (receive)
clock (pin 17) that has positive-qoinq
transitions on the data transition.
Async data does not require a
receive clock.

4 CA 105 Request to Send A positive level to the modem when
data transmission is desired.

-5 CB 106 Clear to Send A positive level from the modem in
response to request to send and
when the modem is ready to
transmit."

6 CC 107 Data Set Ready A positive level from the modem
when power is on and ready to

c operate: In dial-up operation, the
modem must be off hook to give a
high DSR signa':

7 AB 102 Signal Ground Common signal and DC power
or Common ground.

Return

8 CF 109 Received Line A positive level from the modem
Signal Detector indicating the presence of a received

signal (carrier detect)."

9 +12 Volts +12 Voltage reference

10 -12 Volts ~12 voltage reference



PART MODEM MECHANICAl TELCO

INUMBER CONNECTION LAYOUT CONNECTION TEI.COJACK

61020202-0301 B-PIN 6-PI~
~

RJ11C

I
, PERMISSIVE ,

1
4 6 FEET ~I IPins 4 sndS

2~'MRECABLE Pins 3 and 4
connected connected

•11020192-0301 8-PIN B-PIN

~ I!:D
...ess

PROGRAMMED I

1

4 ~I
RJ4,S I

6 FEET
(PROGONLYI

- Pins 3-8 &WIRECABLE Pins 3-8
connected connected

I

.10205&9-0000 4·SPADELUG I8-PIN /-<: LEASEOUNE
CABLE

I
.

~ ~
FORUSEWITH

42ABlOCK

Pins1 ,2, 7 ,8 4-WlRECABLE '-Cconnected

1
4 6 FEET

~61020&75-0000 B-PIN lEASED lINE

~
CABLE

NOTSUPPUED I!:D,
wtTHMODEM FORUSEWfTH

1
4 ~I

JUS JACK

6 FEET

Pins 1, 2, 7. 8 4-W1RE CABLE Pins 1, 2, 7, 8
connected connected

TELEPHONE LINE The modem operates in one of three modes:
CONNECTION

Installation

2-7V.3225N.3225L

In permissive mode, the modem transmits a maxi
mum signal level of -9 dBm. Signal loss between the
modem and telephone company central office is not
controlled. Jack arrangements for this mode are the
RJIIC for standard telephones and the RJ16X for
exclusion key telephones. Cable PN 61020202-0301
is used to connect the DIAL jack on the back of the
modem to the RJIlC or RJI6X wall jack.

Direct connection to the PSTN provides two modes
of operation (Figure 2-4).

Programmable mode corrects for the signal level loss
between the modem and the telephone company cen
tral office. This is done by setting the modem trans
mit output signal level with a fixed-value
programming resistor selected and installed in the
jack by the telephone company. This allows the
output signal to reach the central office at the opti
mum level of -12 dBm. Jack arrangements for this
mode are the RJ45S and RJ4IS. RJ41S has a switch

• Permissive
• Programmable

• Permissive (PSTN)
• Programmable (PSTN)
• Private line

Permissive and programmable modes are used on the
dial-up Public Switched Telephone Network (PSTN).
Private line mode is used on 4-wire or 2-wire dedi
cated leased lines. The user must decide which mode
to use and then select the telephone jack arrangement
accordingly.

Modems must be registered by the Federal Commu
nications Commission (FCC) for direct connection to
the PSTN. The label on the chassis bottom gives the
FCC registration number and other information.

2

Programmable

Permissive

PSTN
Connection

~
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~ 3
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~ Ja
I: j~
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~ ~

~ 3
~- ~
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V.3225N.3225L

FIgure 2-3
Telephone Cables

The cables used for connection between the modem
and the various Telco jacks are illustrated in Figure
2-3. The part number is printed on the cable near one
end.

2
Installation

TELEPHONE
CABLES

2-6
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Installation I 2

Installation

Leased linesuseeither a2-wire or4-wireconnection.
The telephone company will install the leased line
and wall jack at yoursite. The lineconnects to the
modem at the 8-position TELSET I LEASED LINE
jack.

r-----------------,
I . 'bte wi hi' II Note: The modem is compau e wll exc USlQn 1

key phone arrangements. I
I ~L _

it
'.:1
"

2-9V.32251V.3225L

The 42A block is most common for leased line use.
It requires the use of the 8-pin modular to spade lug
cable (PN 61020569-0000). Figure 2-5 illustrates the
typical hook-up of the modem for operation over
private leasedlines with dialbackup.

r-----------------,
I I

Note: Some Bell operating companies have
I I

discontinued the 42A block for leased line ter-
I I
I minations. Instead, the modular jack JMB is I
I used. If this is the case in your area, you need I
I a special cable (PN 61020575-0000). Contact I

I your distributor for further information. I
L ~

Leased Line
Connection

I
•

••
I

•

••

.~
•

E :~
"'~

~.
.",

II••

E '.
'Ill
.~

E '.:Ill-
E ...

'Ill-
E -:111-
E· •-
s -....
=...

III..

== =

OTEConnector
saews

--Use cable#61020202-0301 DTE Cable
with RJ11Cjackorcabfe
#61020192..Q3{)1 with RJ41SJ
RJ45Sjack

option that must be selected to Programmed (P).
Cable PN 61020192-0301 is used to connect the
DIAL jack on the back of the modem to the RJ41S
or RJ45S wall jack.

V.32251V.3225L

Figure 2-4
Permissive or Programmable Connection

Nota:
1.A TELSETjackis provided ontheback oflhe modem forusewith a

standard rots!}' ortone dialtelephone regardless ofthetelephone
jackarrangement ordered from thetelephone company.

2. This standard rotary ortonedialtelephone setcanbe usedfor
originating B callorforvoice communication. Forsites requiring
onlyButoanswer capability. a phone isnotneeded.

2-8
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Installation

CablePN t161020569-0000 TELSETJ
LEASED LINE

'" Use cable PN 61020202-0301 with RJ11C jack or
cable PN 81020192-0301 with RJ41S1RJ455 jack
(Optional connection tordial backup use)

Pin,

Ring (R) }TXpaK
4--wire or To

lip £T) TXancI RX modem
2 2-wire

TIp(Tt) 7 } CD
RX pair

Ring (Rt) 4·wire
8

42A block Spade

---, lug

@I :::>)--=~_
@: :::>)-_"""'-'.1...-_

@: :::>>---:='-"--
@: :::>>---:='""--

-
I Red

I
Green

I
I Black
I
I ven...
I

To
eenbB'
Office

- - - --Screw terminal

Not..: .
1. Set the transmit output level to 0 dBm.
2. The LCDmustshaw IDLE.
3. DTR. which is the signsJ on pin 20 of the DTE int9rface, must b6 active

or Ihe oplion DTE IGNORED mustbe S8I for 2·wiro leased line operation.
4. The COfI1I8Clion shownincludesdial backup. Connect only

the 42A block to the TELSETA.EASED LINE jack for regular lOBed line use.

Figure 2-5
Leased Line Connection

2-/0 V.3225N.3225L



GENERAL

STRAP OPTION
SELECTION

Chapter 3
Option Selection

r-----------------,
I I

Note: This chapter contains the options avail-
I I
I able by pushbutton in response to the LCD. I

I Users afthe non-l.CD model are encouraged /0 I
consult the different sections ofthis chapter as

I I ~
I appropriate for further information on modem I"

I operation and option selection. I
L ~

There are four factory option sets to choose from.
The modem is shipped configured to factory option
set #1 (see Appendix D). Because of the number of
possible applications. most modems require some
option changes to fit into the network.

A userprogrammedoption set is availablefor storing
a custom configuration.

Modem configuration is determined by front panel
controls. AT commands,and hardware option straps
located on the pc board. Remove the modem cover
for-access to the option straps.

r-----------------,
I . . I
I Note: Normally pc board straps will not have I
I 10 be changed. I
L ~

V.3225 / V.3225L 3-1
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3
Option Selection

3
Option Selection

Removing Cover

,-----------------,
I I
I Warning: Disconnect AC power before remov- t

I ihg the cover. Although dangerous voltage I

I levels are not exposed, disconnecting power I

I ensures an electrical shock hazard is not pre- I

I sent. I
L ~

Place the unit on its side on a flat surface. Insert a
medium size flat screwdriver blade in one of the
bottom rear latch slots. DO NOT PUSH the screw
driver but lightly pry the handle away from the unit
as illustrated in Figure 3-1. This will disengage the
lock prong from the lock clip. Assist removal by
pushing the cover from the chassis with your fingers
on the unit rear edges. Repeat this procedure with the
remaining three latch slots.

Figure S-L
Cover Removal

To replace the cover align the lock clips, rear guide
grooves, and front lock tabs. Press the cover in place
until the lock clips engage the lock prongs.

Figure 3-2
Option Strap Configuration

j
II!
'I'I:
\1
H

I

2

Figure 3-2 shows typical strap configurations and
Figure 3-3 shows strap locations.

3-2 V.3225 / V.3225L
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3
Option Selection

HARDWARE
STRAPS

Tip and Ring
Polarity

3
Option Selection

Some telephones are tip and ring polarity sensitive.
If a dial tone is detected after dialing, reverse these
two straps.

3-5

Reverse tip and
ring connection

NORM.

[OJ
[OJ REV

"Norrnol tIp and .
ring ccmccnco

NORM

r:J r:J REV

V.3225/ V.3225L

'"factory setting

The modem options can be observed or changed
through the front panel LCD. The LCD also gives
modem status.

When enabled. tile Quality Monitor (QM) output is
connected to the EIA-232 (pin Il) interface. Dis
abled disconnects the QM output. Refer to Chapter
4 and Table 2-1 for more QM infonnation.

Signal, ground is normally connected to chassis
ground. If interference exists. isolate signal ground
from chassis ground.

SIG GND 0[iJi] CH GND

EN 01__ 1 DIS

·S1gnalground connected
to chassisground selected

-QM output not connected to
EIA-232 Interface

aM Disable Option

Ground Option
Strap

LCD OPTION
SELECTION

~ I :3

~, :3
~ r .~

~ sA ..

~'- .~

~
J.

~

~ ~.

PL, ~-

=:;';3'
""

Ground Option

aM Disable
Option

.g DIS
EN

SIGGND~. CH GND

:,:3' '
.~

Factory use only
00 not change

Figure 3-3
Strap Locations

V.3225/ V.3225L

Factory use only
00 notchange

I
~.
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MAIN MENU lCO MESSAGES I·
M V.32 9600 IDlE (Press NO toadvsnctJ toMAIN2)
A V.329600 TALK
I V.32 9600 TRAINING
N V.32 9600 ONLINE
1 V'-329600 RINGING

V.32 9600 IN TEST

SUBMENU
O~~N'

AT S.
MAlNMENU SUBMENU ITEM COM. REG

M DIAL STORED DIAL .1-9 YES, NO OSO ...
A NUMBER? (n-1-9)
I
N
2

M DISPlAY DTESIGNAlS DTRONIOFF OISPLAYS - ...
A STATUS? DSAONIOFF STATUS
I (stalus only) OHONfOFF
N AIONIOFF
3

MNP lEVEL NEGOTIATING DISPLAYS .., ...
MNP lEVEL STATUS

MNP lEVEL 2, 3,,
4,OR5

I CONNECTIONf--.
CARRIER RECEIVE lEVEL DISPLAYS .. '

DESCRIPTIONS NEAR END ECHO STATUS
LEVEL

FAR END ECHO
lEVEL

FAR END ECHO
DELAY

ESTIMATEO
DELAY

FREOUENCY
TRANSLATION

M SELECT TEST? LOCAL ANALOG INITIATE, EXIT &T1 S16
A LOOP,
N lAl WITHTP INITIATE. EXIT &TB S16

• (4·wfrs only) REMOTE ANALOG INITIATE, EXIT &T2 516
LOOP

RAL WITHTP INITIATE, EXIT &T' SIB

LOCAl DIGITAL INITIATE, eXIT &T3 51'
LOOP

REMOTE DIGITAl INITIATE. EXIT &T' SI,
lOOP.

AOL WITH TP INITIATE, EXIT &T7 516

TeST PATTERN INlTJATE. EXIT "T ...
M MODIFY CHANGE MODEM CHANGE DeE OTE SPEED ". 56.
A CONFIGURATION? OPTIONS? RATE 9600 TRElliS ".6
I 9600 UNCOOEO ".S
N 4800 UNCOOED "..
S 2400 V.22 his ".3

1200 V.22 b1s %82
300 BELL 100 %81

~
- !!c'"

3
~ 3Option Selection

, MAIN MENU There are six main menus that support modem opera-

=- •.~
tions. They are described in this chapter in the same
sequence as presented here:

• MODEM STATE If "j!,- -
• QIAL STORED NUMBER
• DISPLAY STATUS

1:= ~• SELECf TEST
• MODIFY CONFIGURATION
• CHANGE PHONE NUMBERS

If ~
Each main menu is supported by various submenus,
items, and options (Table 3-1). The two right col-

if ~urnns in the table show the associated AT commands
and S-registers as a cross reference.

Menu Sequence Main menus consist of six displays which allow
~ ~access to submenus. Each submenu has a submenu

item column; if an option setting is selected or if all
options have been scrolled through, the menu will if 3return to the submenu header.

lfthe NO pushbutton is pressed and held, the modem

Ef 3automatically scrolls through the menu.

r-----------------, E' 3I
Note: Main Menu J does not scroll. The dis- I

I
plays in Main Menu 1 show the CUTFenl operat-

I
I I

,-,;

I
ing mode or status. These displays are the

I E: i!
I results of other selected options and are not I
I themselves option selections. I
I I E' 3I While operating in the option menu, pressing I
I NO scrolls vertically down the columns in Table I
I 3~1 and pressing YES advances horizontally I

E' 3I across the columns. IL _________________ ~

ET 3

E 3
3-6 V.3225 / V.3225L
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Tabk3-1
Menu Options
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Option Selection

Table 3-1
Menu Options, continued

SUBMENU ITEM AT S-
MAIN MENU SUBMENU ITEM OPTION COM. REG

M MODIFY CHANGE MODEM FORCED ANSWER NORM ORIGIN "OR 814
A CONfIGURATION? OPTIONS? ORNOAMAL FORCED 'OAl
I (CONT) , ORIGINATE ANSWER
N

V.32 FAST TRAIN ENABLE, DIS 'FTI, 'FT 829
S " AUTORETRAIN ENABLE, DIS %E1,%E 560

TRANSMIT CLOCK INTERNAL &X 827IEXTERNAL &Xl
RECEIVE &X2

LINE TYPE iLEASED, DIAL &Ll.&l2, 827
&l

!----
JACK TYPE PER-RJ11 %Z --

PRCX'>. RJ15 %Z1

LINE CURRENT OFF,8MS -cc. -tct S32
DISCONNECT 9OM8 "lO2

lONG SPACE ENABLE YI 821
DISCONNECT DISABlE Y

V.32 ClEARDQWN ENABLE H2 814
DISABLE H3

V22GUARDTONE DIS, 550 &G,&G1 823
1800 Hz 02

(Leased only) 2-WIRE/4·WIRE 2-WIRE. 4-WIRE &ll, &L2 S32

DIAL BACKUP MANUAL, AUTO 'DB, 'OB1 S32

- LOOKSACK TIMER OFF, 15.30,45, -- 82'
60 MIN

TRANSMIT LEVEL OTO·15dB -nn S52

CHANGE MNP MNP PROTOCOl ENABLE \N2.\N3 070
OPTIONS? DISABLE \N,"N1
(Async OI'Ily)

AUTO FAlLBACKJ DISCONNECT IN2 070
DISCONNECT FALLBACK TO \NO

, (If MNP Proto En) NON ECMOOE

DTESPEEO OTE _ DeE ~1 S72
CONSTANT OTE ~

MNP now DISABLE 10 S54
CONTROL XONIXOFF 101

CTS only 102
ATSICTS \Q3

XONJXOFF PASS ENABLE 1X1 "-
THROUGH DISABLE IX

DATA ENABLE %Cl S60
COMPRESSION DISABLE %C

MNP INACTIVITY OFF, 15, 30, 45, -- sse
TIMER 60,75, 90 MIN

MNP BREAK 0,1,2,3,4,5 \K, \K1~ SS9
CONTROL \1<2, \K3,

\K4, \K5

e- fi
~

e .,.
~

e "ijil...
E s
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Table 3-1
Menu Options, continued

MAIN MENU SUBMENU SUBMENU ITEM ITEM AT s-
OPTION COM. REG

M
IMOO"Y

CHANGE OTE OPERATION SYNC &1.41, 827
A CONFIGURATION? OPTIONS? &M2,
I (CONT)

I
I

&M3,
N &1.44,

&MS
5 I

!oTe RATE (Async)

ASYNC &M S30
I, I 19200,9600, -- S61,

Ii L
4800,2400, 1200,

I
300

S61-I ICHAR SIZE (Async) 7 BlT ---, I 8BIT

I

,
! PARITY (Async) . NO, EVEN, ODD -- 56'

AT COMMAND SET ENABLE "NT' S29

I DISABlE "NT
I
I DIAL METHOD ASYNC OTA, &M1,&M2 827

(Sync) MANUAL, &M3

I
(Asyncellows V.25 BISYNC, &M. S30
OTA control) V.25 SoLC &MS

CHARACTER ASCII. EBCDIC -
TYPE (V.25 only)

OTR RESPONSE IGNORE &0 821
RECAlLCMo 01
C»SCONNECT D2
RESET D3

DSR STATE NORMAl &81 821
FORCEOHIGH &S
OFF 5 SEC ON &82

DISCONNECT
FOLLOWSOH &$3

DCOSTATE NORMAL &Cl 821
FORCED HIGH &C
OFF 5 SEC ON

DISCONNECT &02
FOllOWS

REMOTE RiS &03

CTSSTATE NORMAl &R 821
FORCEOHtQH &Rl
CTS FOLLOWS &R2 S72

DCO
CT5=RTS &AS S72

RTSICTS DELAY Oto90 ms(10ms) S26

OTE COMMANDED ENABLE 'FB1 S63
FALLBACK DISABLE "FB

OPTIONS RESI RESTORED 'ROl S29
RETNO AT DISC RETAINED -RO

CHANGE TEST BilATERAl ENABlE "ANI S34
OPTIONS? ANALOG LOOP DISABLE -AN

BILATERAL ENABLE -001 S34
DIGITAL LOOP DISABLE 00

OTELOCAL ENABlE "LAI S34
TEST OISABl.E "LA

..
3-8 V.3225/ V.3225L V.3225 / V.3225L 3-9
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CHANGE
PHONE'?

r------------------,
i MODIFY I
I CONFIGURATION? I
L. _ _ ----.J

--CHANGE MODEM--'
OPllONS? !

______, .__ .__.__. J

NO __ ,

NO

YES

DISPLAY
STATUS?

r--·-t:OADIS:':ORE---j
I OPTION SET? i
: , .... .__- I

V.3225/ V.3225L

NO

Option Selection

Options arc selected by pressing the YES I NO push
buttons. When powered up the modem will go to the
selected display under the Main Menu I header in
Table 3- I. Any lime a Main Menu is displayed,
pressing NO scrolls through the Main Menus. When
the end is reached, the display returns to main #2,

r-----------~-----,

I INote: Certain options are dependent on or are
I I

restricted by the mode ofoperation. For exam·
: ple, dial backup is not available in V.22 mode. :
L___ _ ~

When any Main Menu is on display, pressing YES
advances to the first Submenu in that Main Menu
group.

3

When in a Submenu column, pressing NO will scroll
down theSubmenu and when the end is reached will
return to the Main Menu header for that Submenu
group.

When in a Submenu column. pressing YES advances
to the Submenu Item column.

MODIFY
CONFIGURATION?

, ... , ....~-"-------------- _.j

DIAL STORED
NUMBER

OPTION
SELECTION

r---CHANGe-MoDE';" .
i OPTIONS? i NO...
1 1

NO

Main Menu

Submenu

E 3

~: ;J

~- ""'I
:!!!I

E 3
E- ....

'lI!-
~- -illt-
E

~

iii-
E

..,.,

.iI....

E' ~...
" -

.... I_
e. -
E: -...-
E ...-
~

~

'Ii- ...
r. 111I.. ...
- iii~ ...

~
..,,.... ..

5~ 3I.

d
Table 3-1

a ,.
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Option Selection

3
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, enu p lOns, con mue

MAIN MENU SUBMENU SUBMENU ITEM ITEM AT s-
OPTION COM. REG

M MODIFY CHANGE TEST OTE REMOTE ENABLE oRO', S34
A CONFIGURATION 1 OPT1ONSZ TEST DISASlE-iiD
I (conI.) (cont.) •

REMOTE ENABLE &T4 SZlN
COMMANDED DISABlE &T55

TEST TIMEOUT OFF, 60.120. 160. --- SlS
24QSEC

CHANGE DIAL DIAL TYPE PULSE, TONE P_T 514
OPTIONS?

AUTODIAl# OFF,t-9 "AUn --t (0",'-9)

DIAL TONE BLIND DIAL X,Xl,X3 522
WAIT FOR DIAL X2,X4

TONE

WAITDELAY 1,2,3,4,8,16 --- 56
(Blind DIal) 32 SEC

PAUSE DELAY 1,2,3,4,8,16 --- sa
32 SEC

CALl TIMEOUT 15.30,45.60,75, --- ---
90, lOS. 120 SEC

SOANSWER RING ex MANUAL, 1, 2, 4, --
8.16

801 V.32 TIMEOUT LONG, SHORT S53
- f------ f----

AUTOCALLBACK ENABLE, --- 572
DISABLE

Cl-lANGE VOLUME lOW II 522
~PEAKER CONTROL MEDIUM l2
OPERATION? HIGH l3

SPEAKER ON UNTIL CARR S22
CONTROL OETECT Ml

AlWAYS ON M2
OFF WHilE

DIALING M3
AlWAYS OFF M

lOADISTORE LOAD FACTORY NO, 1,2,3,4, &Fo --
OPTION SET? OpnON RESET (n:1-9)

SECURllY?

STORE PRESENT YES, NO &W
OPTIONS

M CHANGE PHONE PHONE NUMBER NOI szo --
A NUMBERS? NINE 31-eHARo (n:=phonelf
I NUMBERS and dial
N modlfters)
6 "CNn,x

..

..
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3
Option Selection

rr.;

Submenu Item When in a Submenu Item column, pressing NO will
scroll through the items and when the end is reached
will return to the Submenu header for that item group.

"This is the last submenu item for modem options.

When in a Submenu Items column, pressing YES
advances to the Option Setting for that Submenu
Item. The first option that appears is the currently
selected option.

:NORMAi-OR'G~FO-RCED-l! ANSWER? I YES
___________0

:FO"R"CE ANSWER-NORMAL.:
! OAIG.-? !

Item Option When in the Item Option column, respond to the
prompt question on the LCD to either keep or change
the current display.

:USERECENE-l -USEEx-rERNALl IUSEINTERNAL- i : INTERNALCLOCKi
i" TRANSMIT : Nol TRANSMIT I NO' TRANSMIT I, YES I CJiANGE1 \

1 ~~~:~1__-..J ! ._c~~~~?_ -.J l_ CLOCK? __ I : _ _J
Selecting the Select the submenu containing the option (submenu
Option item) to be changed and press YES_ The LCD dis

plays the first submenu item.

If the first submenu item (option) setting displayed is
the desired option, press NO to scroll through Sub
menu Items. If the first setting displayed is not the
desired setting, respond to the prompts until the de
sired setting is displayed, then advance to the next
submenu item. In any case, responding to the prompt
will guide you to the desired option.

,-----------------,
I I

Note: Because oj menu structure and options
I I
I available, not all Main Menus have Submenus 1

I and not all Submenus have Item Options. How- I
I ever, the option selection sequence is the same. I
L ~

3-12 V.3225 I V.3225L
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GENERAL

CONTROLS AND
INDICATORS

LED
DESCRIPTIONS

Request to Send

Clear to Send

Quality Monitor

Carrier Detect

Received Data

Chapter 4
Operation

This chapter contains a functional description of the
modem.

The front panel houses the LCD panel and LED
indicators. The power switch' is located on the rear
panel.

The LEDs display modem status during various op
erations.

RS - lights when the data terminal is ready to send
data to the modem. This signal is input on EIA-232
pin 4.

CS - lights when the modem transmitter is ready to
accept data from the terminal. This signal is output
on EIA-232 pin 5.

QM - lights when poor signal quality produces a bit
error rate of 1 x 1O~ or greater. This signal is output
on EIA-232 pin II.

CD - lights when the received audio carrier signal is
detected or, if enabled, when VA2 negotiation is
complete. This signal is output on EIA-232 pin 8.

RD - lights for a space at the receive data output,
indicating receive output data activity. This signal is
output on EIA-232 pin 3.

TD - lights for a space at the transmit data input,
indicating transmit input data activity. This signal is
input on EIA-232 pin 2.

Transmit Data

V.3225! V.3225L 4-/
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Operation

• Respond to the prompts until you reach the desired
number to dial.

4-3V3225/ V.3225L

• Press YES. The modern will proceed through the
dial sequence and establish a connection.

A large variety of software packages compatible with
the modem is available. Most of them provide a
means for the operator to select options, insert phone
numbers, and establish communications with a re
mole station. Software package instructions describe
the actions required for these functions.

• Startiog at the V.32 9600 IDLE display, press NO.
The display advances to DIAL STORED NUM
BER?

When conversation is completed, both parties press
TALKIDATA and a data connection is established.

• Starting from V.32 IDLE or TALK and using a
computer in terminal mode, enter ATD and the
telephone number to dial or ATDS and the memory
location to dial. \Vhen the enter key is pressed the
dial sequence starts. You can follow the status of
the dial sequence by observing the monitor screen
and listening to the speaker.

register (SO) to a ring count value high enough to
allow answering the call before autoanswer does.

• You can foUow this sequence of events by observ
ing the LCD and listening to the speaker.

The modem provides error detection and automatic
retransmission of data upon detection of an error.
The retransmission buffer is 2048 bytes long and can
accommodate a maximum of eight frames. Micro
com Networking Protocol (MNP) levels 2, 3,4, and
5 arc supported. Level 2 is the asynchronous link
version, Icvel 3 is the synchronous link version.Ievel

AT Command
Dialing

Autodial
(Front Panel)

ERROR CONTROL

Software
Communication
Packages

~. ,,.j.....
4 E ""'I

Operation ~

TALK (on the "L" TALK - lights to indicate the unit is in talk mode; it E
.....

model) is only on the model without the LCD. ~

t:
.~

POWERUP A powerup procedure is not required. Turn the HI!-ON/PFF power switch on the rear panel to ON.

E
--.

Quick Startup This procedure can help with first time operation of 'Ill
Procedure the modem. The procedure assumes that phone num-

...
bers have been inserted in memory. thatan asynchro- --.
nous dial-up option set is in effect, that power, DTE, E 'Ill
and telephone line connections are made, and that a ...
similar, remote station is available for communica-
tion. !! i:li

t."
• Ensure the modem is installed according to the

instructions in Chapter 2.

~
.~

'..-
• Turn on the computer and the modem.

E
.~

Manual Dialing After turning the modem on the LCD shows the '.-software version and advances to main menu 1.

E
--.

• Press TALK/DATA. The display will show V.32 ,·111

9600 TALK. -
~

~

• Pick up the handset and dial the phone number of jac
the remote modem. -

• If the remote modem is set for autoanswer a high E
~t-"-

pitched tone (2100 Hz answer back tone) is heard. -
• Press TALKJDATA. This puts your modem in the E 7ii

DATA mode and data transfer can begin. -
The display shows TRAINING as the modems nego-

~ ,OlIIltiate a connection and then ONLINE when the con- -ncction is made.

• E
~

Manual Answering The modem will autoanswcr in both TALK or IDLE ,.,.
mode. To manually answer the phone for convcrsa- ....
tion, set the front panel to TALK and the autoanswer

E .,t~-4-2 V.3225/ V.3225L
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Operation

When configured for 2-wire operation, the modem is
a full-duplex modem able to operate over 2-wire
leased or PSTN Jines.

The z-wire leased line is connected to the TELSET I
LEASED LINE jack; the DIAL jack is "sed to con
necta 2-wire PSTN line for dial backup, The leased
line connects the local and remote modems directly
and dialing is not necessary. One of the modems
must beconfigured for FORCED ANSWER. When
connected via leased line the modems will train and
begin communicating with each other.

I
j

4-5V.3225/ V.3225L

When configured for 4-wiIe operation, the modem is
a full-duplex, leased-line modern requiring a dedi
cated 4-wire leased line. Only point-to-point dedi
cated leased lines are supported. The 4-wire leased
lineis cnnnected to the TELSET I LEASED LINE
jack on the modem rear panel. Dialing is not neces
sary. When connected via leased line the modems
will train and begin communicating with each other.
The DIAL jack can be used to connect a 2-wire PSTN
line for dial backup.

1-----------------1
I INote: One modem 1!IUst be configured for
I I
I forced answer and MNP options must be the I

I same on both ends of a a-wire leased line for I

I the connection to be successful. I
L ~

,------------ ----,
I I

Note: 4-wire leased line mode supports 4800
I I
I and 9600 rates only and incorporates a cem I
I V.33-like training sequence. The modem will I

I not connect with a 4-wire leased line modem I

I using a CCIIT V.32 type training sequence. I
L ~

4-WIRE
OPERATION

2-Wire Leased
Line Operation

2-WIRE
OPERATION

E_ ~,....

~ 3.,

=; "3

c :~

~ ·Iii... ,,,.
~-

=.,

E ~

E ;!

E -;-ii
,1lIIIi
c''>
-,;;.

EE "lrii
Hili

f! Tliii,..
[[ ~

,iii

[ -~,,...
[ ~

f:; ~

r:- :=I
-- - -,--------

4 is synchronous withoptimized headersfor increased
efficiency, and level 5 implementsdata compression
for increased data throughput. When making a call
in dial mode, the modem negotiates the highest pro
tocol common to both modems. If the connection
cannot be established the modem continues through
successive protocols until all are tried or a connection
is made.

Flow control works in both directions. The modem
can start and stop the DTE transmitter and the DTE
can start and stop the modem transmitter. Both in
band and out-of-band now control are implemented.
Inband methods employ the characters DCIIDC3 (11
hex I 13 hex). Out-of-band flow control is accom
plished with the CTS and RTS interface leads.

Flow control adjusts for differences in speed between
the modem and DTE. The DTE can operate at a
constant speed independent of the bit rate of the
modem.

V.3225 / V.3225L

Autobaud is accomplished by sending the AT to the
modem. The protocol processor allows the modem
to automatically detect OTE speed and adjust to
communicate with the DTE at that rate (autobaud).
The protocol processor will default to 9600 bps.
Autobaud also detects the character size and parity
used by the DTE.

,-----------------,
I Note: Autohaud overrides the LCD selection I

: for DT£ speed, character length, and parity. :
L ~

4
Operation

FLOW CONTROL

AUTO BAUD

4-4
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Operation

2-Wire Dial-Up
Operation

r-----------------,
r r

Note: DTR must be held high in Zewire leasedr r
I line operation. This is accomplished by DTE I
I control, wiring pin 20 of the digital interface I

I cable high, or by selecting the option, IG- I
r NORES DTR. If DTR is terminal con/rolled, r

I loss of synchronization can he corrected by I

I cycling DTR. This causes the modem to initiate J

I the 2-wire training sequence. DSR goes off I
I during the training procedure. I
L ~

Connection to the telephone network is through the
DIAL jack. A standard telephone connects to the
TELSET I LEASED LINE jack.

4
Operation

To return DTE service to the local modem while in
remote configuration, issue the +++ escape sequence.

DTE "service may again be returned t~ the remote
modem by issuing the ATO command. Switching
D'I'E'service between local and remote modems may
he performed as needed.

To exit remote configuration, fetun; DTE service to
the 1000al modem. The AT&T command will exit
remote configuration mode.

Remote configuration may be entered immediately
after dialing by placing the remote configuration
command, without the = sign and followed by the
security code, at the end of the dial string.

REMOTE
CONFIGURATION

This mode of operation allows the user to view or
modify the option set of a remote modem. Remote
configurationis initiatedby thelocal (master)modem
through a routine incorporating remote digital loop
back, a security code, and an acknowledgment from
the remote (slave) unit to be modified. The security
code is user programmable and provides protection
from unauthorized entry. Refer to Remote Configu
ration in Chapter 5.

r-----------------,
I Note: Remote configuration is supported at all I
r r
I rates except 300 bps. 1
L ~

The correct code must be received by the remote
modem before remote configuration can be estab
lished. Once established, the local DTE becomes a
virtual terminal and can serve both local and remote
modems. Upon initiation of remote configuration,
the local DTE is serving the remote modem.

E

3

3
3

SECURE
OPERATION

Operating Without
Security

Secure operation provides password protection
against unauthorized dial-up access. The security
feature can be enabled with AT commands when
operating on a dial-up system and requires the secure
modem to be set for MNP or buffered mode.

Security may be enabled or disabled. TXD and RXD
are suppressed to the host DTE before and during
security validation; all other signals (CTS, DSR, RI,
etc.) operate as optioned. After the password has
been validated, the modem operates like a standard
V.32 unit. Security has no front panel operation
except for the RESET SECURITY? prompt located
ill the FACfORY OPTIONS submenu. Resetting
security clears both passwords and turns security off.

The modem operates like a standard V.32 except
several additional AT commands are available to
access security. With these commands, any user can
set the passwords and turn security on when the
modem is not already secure.

4-6 V.3225 / V.3225L V.3225 / V.3225L 4-7
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Operation

.~-._----

4-9

Advances to ERASE ALL
SECURITY INFO?

V.3225 / V.3225L

NO.
TALKJDATA - Returns to submenu LOAD OR

STORE OPTION SET?

YES -

The only security operation available through the
front panel menu is ll-ESET SECURITY. If the user
forgets both passwords this option will reset security
to its initial stale (off and with no passwords stored)
and can be-thought of as a restore-factory-options
command. This option is located under the LOAD
FACTORY OPTIONS menu:

i RESET J'
!_.~_ SECURITY?__

PUSHBUTTON ACTION

sign, a comma, and a space. Passwords are case
sensitive.

The passwords have the same priority level and may
he substituted for each other. This can he helpful in
some situations, such as when the user forgets one of
the passwords.

The front panel LCD indicates whether security is
enabled or not. Ifdisabled, screens referring to secu
rity do not appear on the LCD. If enabled. main #1
consists of the following display:

LSECURE 960~
XXJO(

Security Reset

LCD Indication of
Security

~
, .~(:<-.; - " .

- ~'"-~-:: . ",

~:~

I':~_ J~.
IE ,./ ~

~-j 3

~~J ~
E::,.?\I. ~

~J.~
~..J~ ..•
~A, ::J

~L..l ..;;;;l .

c"" :::I

~J.-
~.~

ff
· ' .

.. ".. ,-'"
;4' ,~

Respond to the password prompt

$ as a lead-in character followed by the
password.

PLEASE ENTER YOUR PASSWORD ;=>

To

Enter

A secure modem will not allow data transfer with
between its host and a remote host until a correct
password is received from the calling party. If an
incorrect password is received the secure modern
di~connects. The front panel is not locked out be
cause the primary reason for security is to prevent
unauthorized dial-up access.

After receiving the $ the modem collects up to ten
chara~ters until the user presses the carriage return.
Entering more than ten characters is illegal and
causes the secure modem to disconnect. After re
ceiving a valid password the secure modem sends PW
ACCEPTED to the originating modem.

V.3225/ V.3225L

The remote modem must pass security validation
before the secure modem will allow data transfer. If
accessing a secure remotemodem, once communica
tion h~s.been established, the remote modem prompts
the ongmator with

When accessing the local modem, the password is not
requi:ed ex~ept when the user wants to change a
secunty option. To change a password or to tum
security on or off, the user must enter a password
when entering the appropriate AT commands. The
EIA-232 signals to the DTE are not affected hy
secunty.

Two passwords ofup to ten characters each are stored
in the modem's nonvolatile memory. AT commands
change the passwords. Backspace and escape keys
are not supported for password entry. The passwords
can consist of any printable characters except a dollar

Operating With
Security

Remote Operation

Local Operation

Passwords

4-8
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Operation

x and y indicate passwords

TIle following AT commands operate security:
The following conditions will cause the modem to
disconnect.

• Manual - user determined using front panel con
trols or *LB or *LD commands.

• Automatic - backup due to extended loss of carrier
or 4 unsuccessful retrains in 3 minutes

• Caller is 300 bps
• Caller is synchronous
• Secure modem has protocol or buffers disabled
-Caller gives wrong password

These restrictions apply only when security is en
abled.

Dial backup allows the modem to switch to a dial
backup mode if the data connection on the leased line ...
becomes unacceptable for communications. This
can be accomplished in two ways:

Both methods will cause the modem to dial the
prestored autodial number. The originate modem
will go to idle mode for 5 seconds and then initiate
the call. The answer modem will remain idle while
looking for a ring. The moderns then connect and
begin communicating over the dial-up line. Ifthe dial
connection is unsuccessful after three attempts, a
retrain on the leased line will be initiated.

r-----------------,
I ICaution: In 4-wire leased line operation, ifboth
I I
I units have autodial backup enabled, one must I

be configuredforforced answer. This prevents
: both units from dialing if the leased line fails. :
L ~

Restrictions in
Security
Operation

DIAL BACKUP'

e-;3

i~;·~

E~ .~

E~3

f 3
_.1 ';;I

~.: ..~

:

~I.~
J!ii
e!3

I
E:3

Disables security where x is either
password.

Displays the current status of
security (on or off). Same as
AT$E?

Changes either password where x
represents the old password and y
is the new one.

Displays the current status of
security (on or off).

Sets an empty password location to
x. This command only applies

when no password or only one is
stored in memory. It can not be
used to change a password.

Enables security where x is either
password.

This commandresetssecurityto its
initial state (off with no passwords
stored).

This deletes password x from
memory. Security is automatically
disabled if the last password is
deleted.

Anc=x,-

Anc=x,y

AnD?

AT$E?

AT$DR

AnD=x

AT$S=x

AT$E=x

Security
Commands

..

4-10 V.3225 / V.3225L V.3225/ V.3225L 4-11
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In manualmode, the return to leasedline is onlydone
when commanded from the front panel or AT com
mand. In automatic mode the return to leased line is
initiated after the lookback time in register 528 has
elapsed. To prevent unnecessary termination of the
di~ line connection, a leased line lookback test is
performed. If the leased line is not acceptable, the
dial connection is resumed with a retrain. If the
leased line is acceptable, the dial connection is
dropped and normal leased line mode is resumed.

When the unit attempts to return to leased line, the
LCD displays LEASE LOOKBACK. If the leased
line has been restored to service, data can be passed
approximately 10 seconds after LEASE LOOKBACK
was initiated. The LCD will continue to display
LEASE LOOKBACK for slightly more titan a min
ute. During this time the dial line connection is
maintained if a return to dial line operation is re
quired. When the LCD displays ON LINE again the
dial line is disconnected.

,-----------------,
I Note: A diagnostic test initiated during dial I

I backup mode will terminate when the modem :
: performs a leased line lookback. I
L ~

~..: ~

fr -..-
--01

If. i
"

if j

tf ,~I,

t:' ~

e; ~

E I 3
"

~r 3

tr ;a'
-a

3

PLACING A CALL

Direct Connect
with a Standard
Telephone

Direct Connect
with an Exclusion
Key Telephone

4
Operation

• Lift the telephone receiver. Set the LCD to with a
TALK. Wait for the dial tone.

• Dial the number of the remote site.

• When the answer back tone is heard. immediately
press the TALKIDATA button .. The originating
modem goes off hook and normal operation will
begin within 30 seconds.. Ifnot. hang up and return
to the first step.

• After the link is established, hang up the telephone.

• Plate the LCD in IDLE mode and the telephone in
voice mode (pull 'the exclusion key button up).
'Wait for a dial tone.

• Dial the number of the remote site.

• The remote modem answers with a 2100 Hz an
swer back tone. If the remote modem does not
answer, hang up and return to the first step.

• When the answer back tone is heard, place the
telephone in data mode (push the exclusion key
button down) .

i
I
J
,I
I

j

1

• Advance the LCD to main #6, DIAL STORED
NUMBER.

• Select number to dial and press YES to dial. Op
eration begins .in 30 seconds. If not, press the
TALKIDATA button and return to the first step.

• The originating modem goes off hook and normal
operation begins within 30 seconds. Ifa successful
connection is not established. return to the first
step.

J

4-13V.3225 / V.3225L

Autodial From
Front Panel

V.3225 / V.3225L

* Not supported in V.22 mode.

4-12
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Operation

Autodial with the
AT Command Set

• To dial a number, for example 555-1212, type AT
D 555-1212 carriage return.

• To dial a stored number type ATDSn(n=I-9)and
a carriage return.

j;. ~

.~

~<3

E~l1

• Loss of Carrier
Disconnect

• Receive Long
Space Disconnect

Operation

Selectable 100 ms to
25.5 sec.

Selectable for disable
or 2 sec.

The following conditions cause call termination:

V.329600
RINGING

Press TALKJDATA to answer the call or enter the
ATA command at the DTE.

Refer to the Dial Commands section in Chapter 5 for
additional dialing commands.

4-15

Reliable mode only.
Failure to establish
reliable link.

12 retransmissions of the
frame.

Default (0) disabled.
Software selectable for
disabled or I to 255
minutes.

When TALKIDATA is
pressed LCD displays DO
YOU WANT TO GO TO
TALK? When YES is ~

pressed modem hangs up if
no telset is connected or if
the connected telset is not
off hook. Pressing NO
displays DO YOU WANT
TO DISCONNECT?
Pressing YES then

disconnects.:

Leased. line operation with
dial backup enabled.
Extended loss of carrier or
4 unsuccessful retrains in
3 minutes.

Selectable for disabled or
10 ms to.2.55 sec.

V.3225 / V.3225L

• Modem power is turned off.

• Protocol Inactivity
Timeout

• Protocol Retry
Limit Exceeded

• Signal Quality

• Protocol Link
Establishment
Failure

• DTR Disconnect

• LCD Display

'1;:'':
.• 1:: 1 j

~:1 ~
,,

f!1'~
liJ .~
'.J~
.1;-. ~

;;J ~
5l ~
... ].,.~

·'l·r
l;.~ ~

~ •..~

'-. . .e

Default 30 sec. Selectable
1 to 30 sec.

Disconnect command.

]

• The modemdials thenumber --eitherpulseor lone,
whicheveris currently in effect -- and takes the role
of the originate modem.

V.3225 / V.3225L

• Abort Disconnect
(No answer, busy
signal, no modem,
etc.)

• ATH

ANSWERING A
CALL

Autoanswer

Manual Answer

CALL
TERMINATION

4-14
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V.32 Cleardown V.32cleardown is a methodof call terminationspeci
fied in the CeITI recommendation. The cleardown
method incorporates a training sequence which ends
withacommand to disconnect. If long space discon
nect is disabled, the cleardown sequence is activated
byahe ATH2 command.

E'

r:..::t.....~.
I::.A
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GENERAL

COMMAND
CATEGORIES

ChapterS
Asynchronous Operating Commands

This chapter describes the asynchronous operating
commands used to select options, test; and operate
the modern. These commands are based on the AT
command set and extensions. Certain options are
dependent on or are restricted by the mode of opera
tion. For example, remote DCD is not available in
the V.22 bis or Ben )03 modes of operation. Refer
to Chapter 7 for V.25 bis synchronous operating
commands.

r-----------------,
I Note: If AT commands are accidentally dis- .1
: abled, refer to the section called AT Command :
I Set Recover later is this chapter. I
L_~ ~

The modem offers eight major categories of cOJTl
maud statements:

• Response
• Dial
• Terminal Interface

• Test
• General
• Remote Configuration

• Protocol
• S-registers (Chapter 6)

I
I,

V.3225IV.3225L 5-1
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Asynchronous Operating Commands
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AT0555-1212 I
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i
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I
I
I
I
!,
II
!l
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After you enter a command line the modem returns a
response message indicating whether or not the com
mand' was accepted or giving the data requested by
the command statement. To clear each command
statement from the buffer perform one of the follow
ing:

Another example is: Enter ATZ. This means Atten
tion: execute the Z command.

This command statement can be read as:
Attention: OiaI555-12I2.

Asynchronous Operating Commands

• Type the command.

• Press the return key to "Enter" or send the com
mand statement to the modern.

Each command statement is made up of characters,
numbers, and such keyboard symbols as the & and
% signs. Commands must be written in a specific
form so that the modern recognizes and follows the
instruction.

Here is an example of a command statement using
the dial command (0).

Create a command statement using the following
steps:

• Type AT. This is the Attention Code telling the
unit.a command statement follows.

When the computer, modem, and monitor are on, an
instruction can be sent to the modemtelling it what
function or activity to perform. The instruction,
called a command statement, command string, or just
command, is typed using the computer keyboard.
The command statement temporarily resides in a
section of memory called the command buffer.

Creating a
Command
Statement

SENDING
COMMANDS TO
THE MODEM

e: ..~
~.J ...~:J:..
1rf!I....41

1
.c.~...

,""-

r:;:.·i,"... I":
~:. -:i
., ·c

" ','0

E:::· ~

~~11e.. ~
1;:1 3
i:: J.:::::lc P1

~

e') =:11:"'",t ::;:;

E...J :=l."

;J~
E:l3
eJ~.

IiJ 3
~ ...~
1iiii"'1 iiIiil

Example: The modem is in the command state. The
D command and phone number are used to dial a
remote modem. The local modem waits to receive a
signal from the remote modem. The remote modem
acknowledges the call by sending a carrier signal.
When the local modem receives this carrier, it leaves
the command state and goes online in the data mode.
At this time, both modems are using the telephone
line and a communication link is established.

The modem goes to data mode (online) after it suc
cessfully connects with a compatible modem. In data
mode, the modem sends and receives data, but will
not accept or execute command instructions.

In online command mode, the modem can have its
own command set altered or use remote configura
tion to change a remote modem's command set.

V.3225 / V.3225L

In offline command mode (generally referred to as
command mode). the modem accepts commands
from the computer or terminal. Commands can be
entered separately or in strings to change modem
options. rebuild profiles, store or change telephone
numbers. and initiate or receive phone calls. There
is no data communication link established in this
mode.

During asynchronous operation the modem functions
in one of three modes:

This mode is entered from the data mode by issuing
the escape command. The data communication link
remains established but data transmission is sus
pended. The modem will now accept commands like
it does in the offline command mode.

• Offline Command Mode
• Online Command Mode

• Data Mode

OPERATION
MODES

Online Command
Mode

Offline Command
Mode

5-2

Data Mode
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"

Autobaud

Guidelines for
Creating
Command
Statements

Monitor Display

• Turn the modern off.

• Enter AT
• Use the DTR reset feature.

The attention code (AT) is analyzed by the modem
toedetermine the transmission speed, parity, and bits
per character used by the DTE. This autobaud proc
ess is repeated each time the AT command prefix is
sent.

When typing command statements, note the follow
ing:

• The attention code (AT) may be upper or lower
case, but not a combination like aT.

• Return must be pressed to execute (Enter) a com
mand.

• Command statements are limited to 40 characters.

• Use the backspace or delete key to erase the last
character.

Even though the initial AT code must be all upper or
lower case. characters that follow can be any mix of
upper and lower casco

As commands are typed they appear on the monitor
so the operator can verify the input. This is called
local character echo. The echo may be turned on or
off using AT commands. Refer to Local Character
Echo in the GENERAL COMMANDS section of this
chapter for details.

I!!' • •.:.!!
";;.1 ...~
1Oi:]~

e~I· ...~
.. J .•...
1:

1 =
~t=
t: Lii
tiJ-j
i'i!
E!~
E!~
~)3
E!3
E!~
. I
~. 3

Command
Statement Buffer

Backspace Key

Repeating a
Command
AI

5
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The modem temporarily stores up to 40 characters in
a buffer memory. If this limit is exceeded, the mo
dem does not accept the command and sends an
ERROR message. To correct this condition, retype
the command using 40 characters or less. The AT
characters and punctuation used in phone numbers do
not take up space in the buffer. Also, blankcharacters
used as spaces to help increase readability are not
counted. For example, the modem reads the com
mands

ATD (212) 555-1212
ATD2125551212
ATD 212 5551212

as having 11 characters each. Type the command in
any of these forms.

r-----------------,
I Note: Phone numbers stored using AT com- 1

: mands are limited to 34 characters. :
L ~

Use the hackspace key to change the command state
ment or correct errors. The backspace key allows the
cursor to be moved back to the character(s) in error.
The command can then be retyped from that point.

Example: ATD5551211 has been typed. To
change the last 1 to 2, press the backspace key once,
type 2, and press return to execute the command.

This command tells the modem to repeat the last
command stored in its buffer. It automatically reex
ecutes the command without retyping. The return
key does not need to bepressed.

Example: The ATD5551212 command has been
executed. and the phone is busy. To repeat the in
struction type N, but do not use AT before this

5-4 V.3225 / V.3225L V.3225/ V.3225L 5-5
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,.

Numbered
Commands

Group
Commands

command as AT would empty the buffer and there
wouldbe no command to repeat.

Seriesof commands that start with thesameletter are
distinguished by a number following the letter called
a command parameter.,
For example, the MO command selects speaker
alwaysoff, M I speaker on until carrier detected. and
M2 selects speaker always on.

In all cases, the zero (0) may be omitted so the
commands M and MO are identical.

For clarity. this manual uses the nonzero form of
commands. The modem treats both the same but
zeros countagainstthe buffertotal.

A group of commands can be typed in a single
command statement. Pressing the return key sends
the entire command string to the modem, which
executes each command individually in the orderit
appears in the command statement reading fromleft
to right.

For example, the command statement
ATQOV0L3DT5551212 means

AT· Attention.

QO Allow responsemessages to be sent.

VO Select digit code responses.

L3 Select high volume.

DT Tone dial 555-1212.

~ , .3
'iC'"

I;
'''' .

...i .3

the number of characters in a command statement,
thereby simplifying typing and allowing more room
in the buffer.

The dial D command initiates the dial processso
noother commands, only dial modifiers, can follow
the D command.

5-6

The modem executes the AT command followed by
the Q. V. L. D. andT commands. Command statement
ATQOVOL3DT5551212 can he read:
ATQVL3DT5551212. Eliminating zeros reduces

V.3225 / V.3225L V.3225 / V.3225L 5-7
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Asynchronous Operating Commands

TableS-l
ATe d 0 tinuedamman s, c n

Control Pa9,"
Command General Description Num er

&V Viewconfiguration profiles/receive signal parameters 5-41

&W Store activeprofile 5-39

&X Synchronous transmit clock source 5-34

&Z Storephone number 5-42

%A Auto-reliable fallback character 5-49

%8 Modem speed 5-34

%C Data compression 5-49

%0 Disconnect buffer delay 5-35

%E Automatic retrain 5-35

%P Remote configuration security code 5-44

%T Transmit testpattern 5-44

%T= Initiateremoteconfiguration 5-44

%V Displaythe modem firmware version 5-35

%2 Select permissive or programmable mode 5-36

\A MNP block size 5-52

18 Transmita break/setbreak length 5-53

IC Auto-reliable buffer 5-53

IG Modem portflowcontrol 5-46

IJ Constant speed interface on/off 5-46

IK Break control 5-50

IN Operating mode 5-45

10 OriginateMNP-link 5-54

IQ Serial portflowcontrol 5-47

IR Serial portringindicate 5-24

IT Inactivity timer 5-52

IU Acceptan MNP link 5-54

IV Protocol resultcodes 5-52

IX XONIXOFF flowthrough mode 5-48

IV Switch to MNP from normalmode 5-54

3

~~:.:::
.L ~

i-~3

,

!:~.=

.~ ., ::I

Table 5-1
AT Commands

Table 5-1 is a listing of the AT commands used by
themodem and provides the page number thecom
mand is described on.

5

COMMAND
TABLE

Control pail,"Command General Description Num er
AI Repeat lastcommand 5-5

+++ Escape code 5-29

A Go off hookin answermode (answerimmediately) 5-21

0 Dial 5-16

E Local terminal echo 5-29
H Hang up 5-30

I EPROM check, product revision level and model 5-30

L Speakervolume 5-30

M Speaker ON/OFF control 5-31

0 Return online 5-31
Q Response control 5-12

S Read or writeto S·register 6-4

V FOiTn of response messages 5-11

X Call progress control 5-12
y Long space disconnect 5-31

Z Reset 5-41

&C DeD control 5-22

&0 DTR response 5-23

&F Loadactive profile withfactory settings 5-41

&G Guard tones 5-32

&L Line type (telephone) 5-32

&M Asynclsync data and syncdial method 5-32

&P Pulse dial makelbreak ratio 5-33

&R RTS to CTS delay 5-24

&S DSR control 5-23

&T Diagnostic tests 5-26

5-8 V.3225/ V.3225L
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V tens the modem which type ofresponse message
to show on the monitor. These messages indicate the
present state of the modem and can appear as either
digit or word messages. Some progranuning situations .~
require digit response messages but word response
messages are preferred because their meanings are
easier to remember than digits.

When an instruction is executed, the modem sends a
message to the monitor showing the results of the
instruction.

5

*default

• Using the Q command
• Using the X command
• Using the IV command (Refer to Protocol

Command section in this chapter.)

Asynchronous Operating Commands

The modem comes ready to send response messages
which are recommended to monitor modem opera
tion; You can change this by:

Command Operation .
V Enables digit response message

Vl Enables word response message"

The modem communicates with the operator through
response messages. These appear on the monitor or
a computer printout to show the result of the com
mand or action executed. Response messages can
appear as words or as numbers.

Electing 10 Use
Response
Messages

Selecting
Response Form
V

How Response
Messages Work

RESPONSE
COMMANDS

ii,~
I "

- I '.
I:!l~

Ii t'iI.i:
!iii .~

E'~

e~!j
EiJ,!
~j3j
&;;: '3
(.j .:

i!..~ 3

~·J3
eJ3
~:J3
e·J··.3

•• I' ."f

S~I :3'
,~.J.. ;;
~i ..

d
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Table 5·1
AT Command cant'

5
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5-10

s, mue

Conlrol
N~:erCommand General DescrIption

IZ Switch to normal from MNP mode 5-55

'AN Controls bilateral test functions 5-27

*AUn Selects phone number to autodial 5-19

*CNx,n Store phone number 5-42

'OA Selects talk or data mode 5-36

'OB Selects manual or automatic dial backup 5-25

'OG controls bilateral test functions 5-27

'FB OTEfallback control 5-25

'FT Enables or disables fast train 5-37

'LA DTE controlled local analog loopback 5-28

'LB Wait for dial backup call (leased line) 5-27

'LC Controls line current disconnect 5-27

'LO Dial autodial number (leased line) 5-27

'NO Displays the stored numbers 5-42

. 'NT Enables/disables AT command set 5-38

'OR Forces modem to answer or originate mode 5-38

'RC Number code application 5-14

'RO DTE controlled remote digital loopback 5-27

- 'RO Retain/restore options at disconnect 5-43

*TLn Leased line TX level 5-38

$5=x Sets an empty password location to x 5-10

$C = x, y Changes either password x = old, Y = new 4-10

$C =x,- Deletes password x from memory 4-10

$E=x Enables security where x is either password 4-10

$E? Displays the current status of security (on or off) 4-10

$O=x Disables security where x is either password 4-10

$OR Reset security 4-10

$O? Displays the current status of security 4-10

$V display product serial number 4-10
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Response Commands, Cont.

Xl followed by a dial command causes the modem
to go off hook, wait the amount of time set in register
S6. and dial the number. If connection is made the
modem returns a appropriate CONNECT messageot
code to the screen. The modem will not detect a busy
or no dial tone situation.

X2 followed by a dial command causes the modem
to go off hook and wait for a dial tone before dialing,
If a dial tone is not detected within 5 seconds, the
modem sends a NO DIALTONE message and hangs
up. The modem will not detect a busy situation in
this mode.

5
Asynchronous Operating Commands

X followed by a dial command causes the modem
to go off hook. wait the amount of time set in register
S6,·and dial the number. If connection is made the
modem returns a CONNECT (code I) message to the
screen regardless of the speed of connection. With a
basic response, the modem will not detect a busy or
no dial tone condition.

X3 followed by a dial command causes the modem
to go off hook, wait the amount of time set in register
56 and dial the number. If a busy signal is detected,
the modem sends a BUSY message and hangs up. If
the call is completed, the appropriate CONNECT
message similar to Xl will be displayed. The mo
dern will not detect a no dial tone situation.

X4 followed by a dial command causes the modem
to go off hook and wait for a dial tone before dialing.
If a dial tone is not detected within 5 seconds, the
modem returns a NO DIALTONE message and
hangs up. If a busy signal is detected, the modem
returns a BUSY message and hangs up. If the call is .
completed, the appropriate CONNECT message
similar to X I will be displayed.

Response Commands, Cont•

·.·fS.···. 'j".!!."·..·.~·I .
~:: !:s
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eT ~ '!

• default

The X command selects response code/message
displays and dialing parameters such as call progress
monitoring. busy signal or dial tone detection and
blind dialing.

"'default

The Q command is used to enable or disable
response messages. The modem still responds to
commands when the response display is inhibited.

Command Operation

X Dial tone and busy signal detection not
selected. CONNECT (code 1) response
messages displayed for all speeds.

Xl Dial tone and busy signal detection not
selected. Appropriate CONNECT
response messages or codes displayed
for data rate. -

xi Dial tone detection only selected. NO
DIAL TONE message or code appears if
dial tone is not detected within 5 seconds.

X3 Busy signal detection only s€lect~.

j
BUSY message or code appears If
dialed number is busy.

-
X4 Dial tone and busy signal detection

selected. The appropriate CONNECT
message or code displayed.'

Command Operation

0 Response display on-

01 Response display off

02 Response display on in originate mode
only

Dial Parameter
and Connect
Speed Displays
X

EnabledlDisabled
Response
Displays
Q

5-12 V.3225 / V.3225L
V.3225 / V.3225L 5-/3
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Response Commands, Cont.

5-15V.3225/ V.3225L

Table 5-2
Response Codes/Messages

5
Asynchronous Operating Commands

Response number codes, messages and their corre
sponding meanings are listed in Table 5-2. The con

nect speeds indicated are the serial port rate (DTE),
not the DeE speed,

Response Commands, Cont.

Response
Number
CodeslMessages

Note: Indicatedspeed IS DTEspeed

Code Message When Displayed

0 OK Command received ok

1 CONNECT 300 bps while Xl, X2, X3, or X4
command in effect. All OTE rates
while X command in effect.

2 RING Ring detected

3 NO CARRIER Valid carrier is not detected after call
attempt within period specified by
register 57. or carrier lost for value of
810 or more.

4 ERROR Command not recognized or too long

5 CONNECT 1200 Connection made at 1200 bps

6 NO DIAL TONE No dial tone detected for 5 seconds
(X2 or X4 command in effect)

7 BUSY Dialed number busy (X3 or X4
command in effect)

1---
10 CONNECT 2400 Connection made at 2400 bps

11,15 CONNECT 4800 Connection made at 4800 bps

12,16 CONNECT 9600 Connection made at 9600 bps

14 CONNECT 19200 Connection made at 19200 bps

20 CONNECT 300IREL MNP 300 bps connection

22 CONNECT 1200lREL MNP 1200 bps connection

23 CONNECT 2400IREL MNP 2400 bps connection

24 CONNECT 4800IREL MNP 4800 bps connection

25 CONNECT 9600IREL MNP 9600 bps connection

26 CONNECT 19200IREL MNP 19200 bps connection

The X4 command combines all the features of X2,
and X3, The factory setting is X4.

V.3225/ V.3225L

Some communicationssoftware packagesuse differ
ent numbercodes to indicate the data rateof the serial
port. This option selects either of two commonly
used number code sets.

r-----------------,
I Note: When an X2, X3, or X4 command is in I
I I
I effect, an appropriate CONNECT data rate I

I message or code is displayed as for Xl. I

I I
I When a blind dial command (X, Xl, X3) is in I

I effect, the modem waits 2 seconds or the lime I
I set by S6 and then dials. I
L ~

default is *RC

Command CodeSel Number Operation

°RC Standard .15 4800 bps

18 9600 bps

°RCl All 11 4800 bps

12 9600 bps

r-----------------,
I Note: Asterisks in AT Commands are part of I

: the command and do not indicate footnotes. :
L ~

Number Code
Application
*RC

5-14
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5-17

AT D 9 W 323-8000

wait for second dial tone

ATDP9,1-800-555-1000

Insert a long pause in the dialing
sequence. use a comma. This inserts a 2
second delay (or the value in register S8):

AT D P 555-9902

Pulse dial a number sequence, insert a
P in the dial command

TOile dial a number sequence. insert a
T in the dial command.

AT DT323-1111

V.3225/ V.3225L

Instead of using a comma pause for an outside line,
you can wait up to 30 seconds (time specified by 57)

for a second dial tone.

Enter

To

Enter

Here the modem pulse dials a 9, pauses for the
telephone system to switch to an outside line, then
dials the phone number. Comma pauses may be
inserted consecutively if desired.

Asynchronous Operating Commands

5

Enter

To

In this example, the modem tone,dials the telephone
number. The dialing method selected remains in
effect until changed.

Ente-r

To

Wait for Second
Dial Tone
W

Insert Long Pause To

Pulse Dialing
P

Tone Dialing
T

Dial Commands, Cont.

~ iii~ ~ -
~ ~ 3
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Dial a number, for example 555-1212,

AT D 555-1212

default

Table 5·]
Dial Modifiers

,
Enter

To

V.3225 / V.3225L

AT D 1-800-555-1212
AT D 1 (800) 555-1212
ATD18005551212

The modem dials the number, either rube or tone,
whichever is currently in effect, and takes the role of
the originate modem.

Use spaces, hyphens, parentheses, or other punctua
tion except dial modifiers to make the command line
easier to read and enter. For example, these are all
treated the same:

The dial modifiers are shown in Table 5-3.

Modifier Operation

T Tone dialinq"

p Pulse dialing

Insert a long pause (2 seconds or
value in S8)

W Wait for 2nd dial tone
-~-

! Flash (112second)

R Switch to answer mode after dialing

@ Wait for silence

Return to command mode after dialing

S Dial stored command line or number.

DIAL COMMANDS Dial commands let the modem originate a call ro
another modem. These commands can he used with
either tone or pulse dial telephone systems.

Dialing
D

5-16
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Dial Commands, Cant.
Dial Commands, Conl.

R at

ATDS9

ATDTn;

5-19
V.3225 / V.3225L

Use the S command to dial a previously stored

command line.

To dial one of the multiple stored numbers. enter
AIDSn where n is between 1 and 9.

ATDS _ Dials number stored allocation 1.
ATDS and ATDS 1 are the same.

AT D 234-5678 ;

AT'AUn _ Selects stored number n (ne l to 9) to be
autodialed. This is the autodial number, which is
used for dial backup or if DTR controlled dialer is

enabled.

In this example the number stored in location 9 is

dialed.

The semicolon should be placed at the end of each
sequence of digits in order to remain in command
mode (n=addilionallones to be sent).

This is used to retairi·c,ontrolso that further tones may

be entered with

The modem will dial the telephone number entered
but will not attempt to train when the remote service

answers the call.

To :remain in command mode after dialing. place a

semicolon at the end of the dial string.

Dialing a Stored
Telephone
Command Line
S

Remaining in
Command Mode

;;: rl
'~ i .....

~- ~

~

.~ .•~

eJ.]
eJ...•L;
e I~.~
-l:~

eI~
e::I-:::~
~~-_:Qj

AT D T 9W 323-8000 .i, #7 377

In this example, the modem tone di .
the second dial tone dials th h ials a 9. watts for
flashes to start the~ansfer e p one nU~ber, pauses,
#7 to transfer the call to ex;e~:~~'i:~~~:ce, then uses

~o sW~Ch. [0 answer mode after dialing use an
e en at the dial sequence. • . <

Use this command suffix to call a ..modem. . uu un originate-only

AT D 399-4700 @ 2251 ;

In this example the modem dials the
after the connection it f number and,f ' W3I s or 5 consecutiv
o silence. The mode then s """. J e seconds
and III len sends service code 2251

returns to command mode for furth .er mput.

For example yOU . J
banking tr '.',. .nl1g It ent~r a dollar amount for a

ansae ron hy entenng

ATD1400;

V.3225/ V.3225L

To wait for 5 seconds of sHence (no .
tone) afrer accessins I' . . answer back
command. . ~ ane ectronrc service, use the @

To flash the swirchbo dThi . ar •enter an exclamation mark
IS Inserts a 1/2 second on hook condi . .

for transferring a call ," non, usually
~ < or similar use.

AT D 555-2345 R

This sends the sequence 1400 and th .
command mode f f h . en returns to the

or urt er entnes a di
requirements of the br ki "" ecor Ing to the. an mg service.

Switch Hook
I

Switching to
Answer Mode
After Dialing
R

Wait for 5
Seconds of
Silence
@

5-18
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Dial Commands, Cont.

E
ANSWERING
A CALL

5
Asynchronous Operating Commands

There are three ways to answer a call for data con
nection.

Voice Calls

Switch from
Voice to Data

To make a voice call, place modem in TALK mode
by pressing the TALK! DATA button and dial the
number with the telephone. If you wish to use the
dial command for the call

Enter AT D (number) ;

Then place the modem in TALK mode to give the
telephone control of the phone line. The semicolon
character ( ; ) recalls the command mode and pre
vents the moderns from training. The remote site
must be answered by the telset with the modem in
talk mode.

After dialing in TALK mode, place the modems in
DATA mode by pressing the TALK! DATA button.

~-

~.-
~.,

Manual Answer

AT Command
Answer
A

Autoanswer
SO

• Manual
• AT command

• Autoanswer

The most common is autoanswer.

When the phone rings, answer by changing the front
panel switch from TALK to DATA after the first ring.

The modem can bemade to go offhook in the answer
mode by entering ATA when the phone rings. This ~
commands the modem to go to the answer mode and
connect.

Autoanswer is controlled by register SO. SO deter
mines which ring the modem answers on. SO can be ~

loaded with a value between I and 255 for autoan
swer.

Entering ATSO=O disables the autoanswer feature.
Decide which ring the modem is to answer on and set
SOto that decimal value.

r-----------------,
I Note: If the &D2 option is active, the DTR I

: signal must be onforautoanswer to work. :
L ~

When these steps have been taken, the modem auto
matically answers on the selected ring and connects
with the calling modem. This allows two computer
systems to exchange data via unattended modems.
Actual data transfers may be controlled by the soft
ware used by both computers.

5-20 V.3225/ V.3225L

.~- V.3225 / V.3225L 5-21



5
Asynchronous Operating Commands

Terminal Interface Commands, Cont.TERMINAL
INTERFACE
COMMANDS

Data Carrier Detect
&C

This interface is the connection medium between the
modem and its associated data terminal. Terminal
interface commands control the action of the modem
and the terminal in response to the signals being
exchanged on the interface.

>

when using DeD to indicate a valid carrier, enter
AT&C1. Some tenninaIs and other devices require
DeD on to communicate with the modem; if so,
select &C.

Command Operation

&C OeD always on'

&Cl OeD is on whenthe modemrecognizes
remote modemcarrieror, ifenabled,
when MNPnegotiationis complete

&C2 OeD on except for 5 secondsafter
disconnect

&C3 OeD follows RTS on remote modem
(Simulated switched carrier)

*default

AT&C3 simulates switched carrier operation.

r-----------------,
I., r» • I d itched carri ti II Note: rorsrmu ate swrrc e carneropera IOn I

&C3 must be selected on both modems. Only I
I available in V.32 direct or synchronous mode. I
I . -.JL _

~ . il...

s "".-.!

~ 3
~

.~ .....

E - j

E -...
E ;~

E 'i..
E ..,.
E ~

.;:
<,.,

E .-'..
.-"¥_-

8 •..
E ~..

Data Set Ready
&S

Data Terminal
Ready
&0

5
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These commands control the DSR signal generated
by the modem to indicate that the modem is ready for
operation. DSR must be on for some terminals and
devices to communicate with the modem.

Command Operation

.&5 DSR always on-

&51 DSR on when off hook in data mode

&52 DSR off for 5 seconds after disconnect
then returns to on

&53 05R follOWS OH (off hook)

• default

In data mode DTR may be used for modem control.

Command Operation

&0 Causes the modem to ignore DTR*

&01 Causes the modem to go to command
mode from data mode when DTR goes
from on to off .

&02 Commands the modem to disconnect
when DTR goes from on to off and
disables autoanswer while DTR is off .

I'
&03 Disconnects, recalls command mode,

and resets the modem to a stored
configuration when DTR goes from on
to off. In dial line mode the modem will
disconnect; in leased line mode the
modem will retrain .

E
..
Jl...

*default

r-----------------,
1 Note: IfDTR Controls Dialer is selected, then I
I &DJ and &D2 will cause an autodial after an :
: off-to-on transition ofDTR. IL_____________ __-.J

5-22 V.3225 / V.3225L
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5
Asynchronous Operating Commands

Terminal Interface Commands, Con!.

Serial Port Ring
Indicate
\R

Request to Send I
Clear to Send
&R

Determines indication mode of serial POItring indi
cate line (pin 22) and LCD display.

Command Operation

IR Causes the LCD ring indicate display
and EIA-232 pin 22 to turn or, (high)
when the phone rings and remains on
during the duration of the call.

IR1 Causes the LCD ring indicate display
and EIA-232 pin 22 to turn on (high)
when the phone rings and turns off
(low) when the call is answered".

* default

When the modem is operating in nonbuffered mode
(direct mode) AT&R enables tbe RfS to CTS
delay, determined by the value in S26. AT&Rl
forces CTS high and the modem ignores RTS. With
AT&R2 selected CTS goes high when carrier is
detected. AT&R9 forces CTS to follow the state of
RTS without delay.

Command Operation

&R Enables RTS to CTS delay

&R1 CTS forced on"

&R2 CTS follows DCD

&R3 CTS equals RTS

* default

r-----------------,
I Note: RTSICTS delay is not valid ill buffered I
: mode or with MNP enabled. :
L ~

~.';:iiJill::.' :.~

DTE Fallback
(Pin 23)
'FB

r-----------------,
: Nate: With AT&R2 selected, XONIXOFF is :
I the only valid method offlow control and &C I
I and &Cl are the only valid carrier detect I

I options. I
L ' ~

If the DTE fallback (E1A-232, pin 23) input to the
modem is not in use, set the option to ignore pin 23.
To cause the modem to act on high I low levels of pin,
23. enable this option. Negative level forces higher
rate; positive forces lower rate.

Command Operation

'FB Ignore pin 23-

'FB1 Transition on pin 23 changes speed

*default

5-24 V.3225 / V.3225L =.. ~.. ~-'
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"'default

"'default

5
Asynchronous Operating Commands

Enables or disables bilateral test functions.

To enable DTE controlled remote digital loopback,
enter AT'RDI. Enabled. the modem goes into
remote digitalloopback when it detects an off-to-on
transition of pin 21 while in the online data mode.
Test ends when it detects an on-to-off transition of
pin 21 and then returns to online data mode. To
disable this function enter AT*RD.

r-----------------,
I I
I Note: Ifthe test timeout option is enabled and I

I pin 21 remains high, the modem returns /0 I
I online mode at the end a/the test timeout period I
I and then immediately reenters the test mode. I
L ---.J

Command Operation

'AN Bilateral analog loop disabled"
"ANI Bilateral analog loop enabled

"DG Bilateral digital loop disabled" "
"DGI Bilateral digitatloop enabled "

Command OperatIon

"RD Ignore pin 21"
,

"RDI RDL enabled (pin 21)

Test Commands, Cont.

Bilateral Test
EnableJDisable
'AN
'DG

DTE Controlled
Remote Digital
loopback (Pin 21)
'RD

,·~F;
~l'.,.~

;ti l,.
'. 1~
<~-j .•~
~I!ijj
l;-j3

r;-i-~
~'T~
;:'r-~

.:~-·T .•.~
,~CT·~
"'~T'~

,;:::r s
:;J 3
;:,.' ~.
~-l ~

;;:~I: 3
c,... ~

----- -~,--_. ----'--

---------------,
I

I
I

I_ ---.J
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"defaulr

Diagnostic test'Sare used to isolate faults in the com
munications path. Diagnostic tests will terminate
after the period of time specified by SIS. If SIS is
set to 0, the timer is disabled and tests will run

'continuousty. Tests may also be terminated by the
AT&T command. When in test modes without test
pattern, issue the escape sequence (+ + +) to return
to command mode before terminating the test with
the AT&T command.

Command Operation

&T Terminate any test
~---

&Tl Initiate local analog loopback test

&T2 Initiate remote analog loopback test

&T3 Initiate local diqltai lcopback test

&T4 Allows acceptance of remote requested
digitalloopback~

&T5 Disallows acceptance of remote
requested digital loop back

&T6 Initiate remote digitalloopback test

&17 Initiate remote digitalloopback with test
pattern

&T8 Initiate local analog loopback test with
test pattern

~-

&T9 Initiate remote analog loopback with
test pattern

f- ~~~~

'roT iTransmit test pattern

r-
I

Note: Local analog loopback: with or without
: test pattern is the only test available ill error
I control mode.
L _

5

TEST COMMANDS
&T

5·2t> ,



-~- ~~--~---

5

Test Commands, Cont.

Asynchronous Operating Commands
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To change from data mode to online command mode,
'press the escape character three times (+ is the de
fault). Pause for the length oftime set hy register 512
(I second is the default) before and after the +++
to ensure the modem recognizes the escape com
mand.

Asynchronous Operating Commands

5

This series of commands control various standard
options that in most cases apply to any mode of
operation.

This sequence temporarily suspends data mode
transmissions and allowscommandmodeoperations
without breaking the connection. The modem re
sponds with OK when it detects the escape code.
Return to data mode by entering ATO~

El Echo on"

E Echo off

Command OperatIon

Type AT without a carriage return. If the screen
shows AT the character echo is set correctly. Pr0
ceed with other commands as desired.

If the screen shows AAIT enter the ATE com
mand to correct the double characters or disable the
local echo on the terminal.

""defaull

.If the screen shows no characters, type ATEI to
'tum the echo on or enable localecho on the tenninaI.

r-----------------,
I

I Note: The ATcommand set must be enabled. II ~L ~ ~

GENERAL
COMMANDS

Local Character
Echo
E

Changing from
Data Mode to
Command Mode
+++

*-tlefmllt

~To enable DTE controlled local analog loopback test,
enter AT*LA1. Enabled, the modem goes into local
analog loopback when it detects an off-to-on transi
tion of pin 18. Test ends when it detects an on-to-off
transition of pin 18. To disable, enter AT*LA.

V.3225 / V.3225L

Command Operation

-LA Ignore pin 18-
--

"LA1 LAL enabled (pin 18)

r-----------------,
I INote: If the test timeout option is enabled and
I I
I pin IR remains high, the modem retrtms to idle I

J mode at the end of the test timeout period and I

I then immediately reenters the test mode. I
L ~

DTE Controlled
Local Analog
Loopback (Phi 18)
"LA

5-28
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M3 Disables the speaker while receiving a
carrier signal and modem is dialing

5
Asynchronous Operating Commands

ATM commands enable or disable the speaker for
monitoring purposes.

Command Operation

M Disables the speaker

Use the 0 command when you are in the online
command mode and want to return to data mode. It
returns the modem to the same mode (originate or P

answer) that it was in before escaping to the (online)
command mode.

One method of disconnecting two modems is called
long space disconnect. When any disconnect condi
tion is detected by the local modem, it will send 4
seconds of data space condition to theremote modem
before disconnecting. This signals the remote mo
dem to disconnect. The local modem will disconnect
if it, receives 1.6 or more seconds of data space
condition from a remote modem. Ifbreaksequences
of 1:6 or more seconds are to be sent, enter ATY to
disable this feature and prevent unintentional discon-
nects. '

M1 Disables the speaker while receiving a
carrier signal" .

'"default

M2 Speaker atways on

r~~---------------,

: Note: This options must be disabled if SDLC I

I NRZIdata is used. :
L ~

General Commands, Cont.

Speaker Control
M

Return Online
o

Long Space
Disconnect
y

V.3225/ V.3225L

defaull

default

This disconnect option allows a training sequence
before the actual hang up.

To terminate a call, enter the command ATH. This
tells the modem to disconnect and go on hook. The
modem must be in command mode to use this com
mand.

PC software packages may issue the ATI command
to verify the modem will support all commands
needed by the software package. The modem returns
ASCII characters representing the model and revision
level. To request the CRC to be calculated on the
EPROM, enter ATIl. The modem returns four ASCII
characters representing the CRC in hexadecimal form.
Enter ATI3 to request the product version.

Command Operation

H2 V.32 cleardown enabled

H3 V.32 cleardown disabled"

•

Command Operation

L.U Speaker volume low

L2 Speaker volume medium·

1.3 Speaker volume high

•

Command Operation

I Request product code

11 Request EPROM CRG value

13 Request product version

General Commands, Cont.

Hanging Up
H

V.32 Cleardown
H2,H3

EPROM Check
I

5·30

Speaker Volume· ATL commands offer three volume levels.
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COmmand OperatIon

&M Asynchronous mode*

&M1 Synchronous mode 1

&M2 Synchronous mode 2

&M3 Synchronous mode 3 (V.25bis disabled)

&M4 Synchronousmode 4 with V.25bis Bisync

&M5 Synchronous mode 5 with V.25 bis SDLC

• default

Asynchronous Operating Commands .'

5

• default

AT&M4 selects synchronous mode 4. V.25 his
autodialer set for Bisync protocol.

Using AT&P. the dial pulse is on for 39% and off
for 61% of one cycle. Using AT&PI. the dial pulse
is on for 33% and off for 67% of one cycle.

AT&M5 selectssynchronous mode 5. V.25 bI,<,'..
autodialer set for SDLC protocol. .

Use register S30 to select EBCDIC/ASCII and ~~
NRZJNRZI for data format,

Command Operation

&P 39% : 60"k US and Canada'

&Pl 33%:67%

AT&M3 selects synchronous mode 3. Calls are :l
placed manually.

command to select the action to be taken on a DTR ,.
.transition.

General Commands, Cont.

MakelBreak Dial
Pulse Ratio
&P

~
'.j;..' .., ~...'~...

..... : JO, •- .

tj!
~=I~

.•l::!.•..... f.:.,r:t:-
~T~Z
~.··.."bic=-'I,....
E=FJ
l;.~' .. '

..
....'r~" ".

" t ,;.. ' .Ie, :. ,

If oper
2-wire

Command Operation

&L Dial (switched)'

&L1 Leased (private) 2-wire
.-

&L2 Leased (private) a-wire

Command Operation

Y Long space disconnect off

Y1 Long space disconnect on'

'"default

Command Operation

&G No guard tone"

&G1 550 Hz guard tone

&G2 1800 Hz guard tone

'"default

This. option controls the generation of CCITT V.22
guard tones. These guard tones not used in the United
States.

V.3225 / V.3225L

• default

The AT&M commands select synchronous or
asynchronous operation and V.25 bis autodialing
protocols. AT&M selects asynchronous mode.

If operating on dial-up lines, enter AT&L.
ating on leased lines, enter AT&Ll for
or AT&L2 for 4-wire.

AT&M 1 selects synchronous mode 1. Calls are
placed asynchronously. Operation switches to syn
chronous when connecting.

AT&M2 selects synchronous mode 2, The modem
automatically dials a stored number when it detects
an off-to-on transition of DTR. Use the AT&Dn

General" Commands, Cont.

Asynchronous Operating Commands

Guard Tones
&G

Asynchron"ous/
Synchronous
Mode Selection
&M

5-32

"0 DiallLeased Line
-&L

I
\

I

I
i
j



---~----- --------- -

5
Asynchronous Operating Commands

General Commands, Cont.
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Command Operation

%E Disable auto retrain

%E1 Enable auto retrain"

* default

-default

Sets a delay during which the modem will process
data in its transmitand receivebuffers beforediscon
necting. When a condition exists which will cause a
disconnect the modem will attempt for n seconds
to empty its buffers. When iii"buffers are empty or
if n=O, the modem disconnects immediately.

The %V command displays the product revision
level.

This option allows the modem to automatically re
train in response to poor received signal quality with
out a reconnection. The modem will always respond
to a retrain request from the remote modem.

The $V command displays the product serial num
ber.

Command Operation

%0 Disconnect buffer delay disabled" -
Disconnect buffer delay value (seconds) -%Dn

Asynchronous Operating Commands

General Commands, Cont.

5

Product Revision
Level
O/OV

Auto Retrain
%E

Disconnect Buffer
Delay
%0

Product Serial
Number
$V

The AT&X commands select internal. external, or
receive clock as the transmit clock source.,

Command Operation

&X Internal clock"

&Xl External clock

&X2 Receive clock

V.3225/ V.3225L

"'dejault

AT%B sets the originating DeE speed to follow the
DTE speed. Two modems will not connect at a speed
faster than the lower DeE speed setting of the two
modems. To allow the modem to transmit data at a
speed different from DTE speed, enter AT%Bn
{ne I to 6).

• default

Command Operation

"loB Use OTE speed
-~

%81 300 bps

%82 1200 bps

%83 2400 bps

%84 4800 bps

%85 9600 bps

%86 9600 trellis'

Synchronous
Transmit Clock
Source
&X

DCESpeed
%S

5-34
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General Commands, cent,

;

I,;
I'

I

Permissive!
Programmable
O/OZ

Talk! Data
·DA

Dial Backup
·DB

For dial-up operation the modem transmitter output
can be set for two different modes of operation. In
permissive (RJll jack), transmit output level is set to
-9 dBm. To set the modem for permissive mode enter
AT%Z. In programmable (RJ45 jack) operation. the
transmit level can be set by an external program
resistor. This mode is selected with AT%Zl.

Command Operation

%2 RJ11 (permissive)"

%21 AJ45(programmable)
• default

r-----------------~

: Note: Asterisks inATcommands are part a/the J

I command and do no! indicate footnotes. I
L I--------------- ~

The AT*DA command selects talk or data mode.

Command Operation

'OA Switches modem to talk
--

'OA1 Switches modem to data

Determines whether dial backup mode will be man
ual or automatic.

Command Operation

°OB Manual dial backup operation-

°OB1 Automatic dial backup operation

"'default

~:.!~
~,,,,,._~,

r:::.~~
C:-r~~

r:::1~

Cj'~

~T~
~l~

~'~1;~

~J'~
~]!
~Tf;
; ....;.....~

'1' .~.

~,~ (~.-
!!:,,;~ ~
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~ ..~;;
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V.32 Fast Train
·FT

Return to Leased
Line From Dial
Backup
·LB

Line Current
Disconnect
·LC

Manual Dial
Backup
·LD

The V.32 fast triun option is used to reduce training
time when operating over high quality, limited dis
tance dial or 2-wire leased lines.

Command Ope",tlon
OFT Disable fast train"

°FT1 Enable fast train

"'default

On dial-up lines, *LB causes the modem to return"
to leased line operation from dial backup. On leased
lines with forced answer enabled, *LB causes the
modem to wait for a dial backup call,

Dial line operation only. The modem can be config
ured todisconnectupon interruptionof telephoneline
current.

Command Operation

°LC Line current disconnect off

°LCl line current disconnect short (8 ms)

°LC2 Une current disconnect long (90 ms)"

-default

Leased line operation only. *LD dials the autodial
number if the modem is in originate mode with
manual dial backup selected.

V.3225 / V.3225L5-36 V.3225/ V.3225L
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Asynchronous Operating Commands

Disable AT
Command Set
"NT

AT'NT disables the AT command set.

AT*NT1allows a remote modem to enable AT com
mand operation of another modem via remote con
figuration.

Recover AT commands via LCD if needed. Refer to
AT Command Recovery for "L" Models section in
Appendix C if needed.

~-.:; it::!1

;l~
~::Li
~ •• '.~ 1_11
~;.•~~

! '

c:-.i-::!I

CONFIGURATION
COMMANDS

Modem Powerup
Configuration
&W

5
Asynchronous Operating Commands

These commands recall various profiles and. insert
them .into the active profile, store the active profile
and telephone numbers in nonvolatile memory, and
designate the powerup profile. Remote configura
tion is discussed at the end of this section.

The & W command stores the current modem con
figuration (or profile)options in nonvolatile memory.
The stored configuration is retained in memory. even
when power is off. until & W is issued with a new
configuration or a factory configuration is restored
with the &Fn command.

When the modem is reset with the Z command or
power is turned on, the stored configuration becomes ~

the current configuration. Once a proven configura
tion:is established. this command saves time.

Answer I Originate
"OR

Command Operation

'NT DisableAT commandset

'NT1 EnableAT commandsat-

• default

Forces modem to answer or originate mode. This
option is used with 2 or 4-wire leased line operation
with error correction and/or dial backup.

'!!",-,',", ""!ii',-":-.- "'-,... -. "- -,.

,.{ ~

To

Enter

Store the current configuration

AT&W

Figure 5-1 iJlustrates configuration storage and re
call.

Enter the ATZ command to reset the modem and
reinstate the powerup configuration stored in the
modem memory.

Reset the modem

ATZEnter

To

e~=

E:"3

"'default

• default is 0 dBm

Command Operation

'OR Force originate-

'OR1 Force answer

Command Operation

'TLn Sets leased line TX level to n where n
is a number between 0 and 15
correspondingto a TX level of 0 to
-15 dBm

Leased Line
Transmit Level
"TLn

5-38 V.3225/ V.3225L V.3225/ V.3225L 5-39
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Reset the modemto storedconfiguration
profile

V.3225 / V.3225L

Command Operation

&V Displays configuration profiles

&V1 Displays received signal parameters

Enter ATZ

Z Reset to last stored configuration

To

Command Opeiatlon

The AT&Fn command is used to load the factory
option sets, Refer to'Appendix D for a complete list,
of each set.

Command Operation

&F, &F1 Load factory option 1 (async dial-up
with MNP)"

&F2 Load factory option 2 (async dial-Up
without MNP)

&F3 Load factory option 3 (sync dial-up
without MNP)

&F4 Load factory option 4 (sync 4-wire
leased line without MNP)

Allows the user to view the current configuration
profile in the form of S-register values. &Vl displays
the received signal parameters.

"'default

Reset to Stored
Configuration
Z

5

Configuration c;ommands, Cont.

Asynchronous Operating Commands

Load Factory
Options &F

View
Configuration
Profiles/Received
Signal Parameters
&V

1Iiiiil'liiiii
Iiiiij;i- IiiiI_. -.

e ,":!

.__J

2,87,
. .S80

on Set #2

I
2, 57, I
. . .S80

J

User Option Set #1

Stored in
Nonvolaute Memory

(n44)

View the active configurations

AT&V

AT&Fn

!'Active
Profile

Stored
in RAM

To

Enter

The terminal displays the active configuration in the
form of S-register values.

Enter

V.3225 / V.3225L

To Insert a factory configuration

The AT&Fn command loads one of four factory
settings into the active profile.

Figure 5-1
Configuration Storage and Recall

Stored
ioROM

- I
SO SO &W (to store) ,
Sl Sl , SO,S
S2 S2 &Y ResetlPowerup S9 .

Z Immediate

: ~ User Opti

&W1 (to store) I
&V1 Powerup

SO,S
S9 .

S80
21 Immediate

S80

Configuration Commands, Cont.

5
Asynchronous Operating Commands
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Configuration Commands, Cont.

'/

Store telephone number
Store telephone number
Recall factory configuration
Store current configuration

When selected for options to berestored. the follow
ing commands return OK but are not executed:

.. default

AT'eN
AT&Z
AT&F
AT&W

This option is used when the modem is ~hared by two
or more DTEs. When options are retained, the cur
rent configuration is not altered at disconnect. With
options restored, the modem returns to the previously
stored configuration on disconnect.

Command Operation

"*RO Retain options at disconnect"

"001 Restore options at disconnect

Configuration Commands, Cont.

Retaining!
Restoring Options
'RO

e~ ~.

~f

g~
,
S

~f .=S

e; 1<. ~ ..,
.,:" !,

E
k.

~irJ

AT*CNx.n - Stores telephone number n, including
dial modifiers, at location x (x> I to 9).

AT&Zn - Stores telephone number n, including dial
modifiers, at location 1 (up to 31 digits).

Two commands can store phone numbers:

Nine stored phone number locations of up to 31
characters each are available in nonvolatile memory.
Normally, one phone number per location is accom
modated. However, a phone number longer than 31
characters will overflow into the next location. Any
spaces remaining in the overflowed location cannot
be used for another number. The stored phone num
ber is retained until replaced by another number.
Modem power can be turned off without affecting
stored information.

AT'ND - Displays the stored numbers (1-9).

r-----------------,
: Note: Neither the AT prefix nor the D com- :
I mand shouldfollow the &z. . I
L ~

r-----------------,
I Note: Phone numbers stored using AT com- :

': mands are limited to 34 characters. I
L ~

Storing a
Telephone
Command Line
&Z

5-42 V.3225 / V.3225L
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O~er.tlng Error Data Flow Data Constant
Mode Correction Compression Control , Speed

Interface

Normal Disabled Disabled Allowed Buffered On or off

Direct Disabled Disabled Not allowed Not DTE= DeE
buffered (slaved)

Reliable Enabled On or off Allowed Buffered On
(MNP) l---
Aula- Enabled On or off Allowed Buffered On

reliable
(MNP)

5-45V.3225/ V.3225L

5

These modes and conditions are selected by AT
commands. Table 5-4 illustrates mode and condition
availabilities.

Asynchronous Operating Commands

"'default

Sets the operating mode that the modem uses while'
in data mode. An A1\Nn command issued during
command mode while aconnection is in progress will
not affect the current connection but will be acted on
for subsequent connections. Refer to Chapter 8 for
descriptions.

Command Operation

IN Normal mode (no error control) data is
buffered

1N1 Direct mode (no error control) data is
not buffered

IN2 Reliable mode (MNP only)

IN3 Auto-raliable mode (II)' MNP then
fallback to normal async)

Table 5-4
Operating Modes and Conditions

,.,

PROTOCOL
COMMANDS

Operating Mode
\N

Command Operation

%T= This command followed by the correct
security code establishes remote
configuration mode

&T Exits remote configuralion mode

A security code is used to prevent unauthorized ac
cess to remote configuration mode. The security
code is user programmable and can be set to any value
from 0 10 99999999 using the AT%P~ <desired
code> command.

V.3225/ V.3225L

Command Operation

%?= Sets security code to value entered
after equals character.
Example: %P= <0 to 999999~19>

-~

%P? Aequest local security code to be
displayed

%P=D When the securitycode equals D.
access for remote configuration by a
remote modem is not possible

Example: If the remote modem security code is
12345, then the local modem must include this code
in the initialization string before the remote modem
will respond. Default security code= <Blank>.

This mode of operation allows the modem user to
view or modify the option set of a remote modem.
Entering AT%T= (security code of remote) will
initiate remote configuration.

Refer to Chapter 4 for description.

REMOTE
CONFIGURATION

Security Code
%p=

Remote
Configuration
"oT:

5-44
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ATlQ disables flow control.

5
Asynchronous Operating Commands

* default

Sets the type of flow control used by the serial port.
If the serial port speed exceeds that of the modem
connection, characters may be sent by the DTE to the
modem faster than it can send them to the remote
modem. The modem holds characters in an internal
buffer until they can be transmitted. When this buffer
is full the modem uses flow control to cause the DTE
to stop sending characters. As the modem continues
to transmit data arid the buffer empties. flow control
is again used to cause the DTE to resume sending,
data .

When AnQ1 is set. the modem generates and
accepts XONIXOFF characters to start and stop the
data flow. These characters have the same parity as
the DTE setup taken from the last AT command.

ATlQ3 forces the modem to act on CTS like IQ2.
In addition RTS on/off is used to facilitate starting
and stopping data from the modem to the DTE.

ATlQ2 allows use of CTS off to stop the data from
the DTE and CTS on to restart it.

Command Operation

10 Disable DTE flow control .

101 Enable XON/XOFF flow control-

102 Enable CTS flow control

103 Enable bilateral CTS/RTS flow control

Protocol Commands, Cont.

Serial Port Flow
Control
\0

V.3225/ V.3225L

*default

• default

Enables or disables flow control used to pace data
sent from the remote modern to the 100:al modem
during a normal connection. When A1\G1 is set,
the modem uses XONIXOFF to start/Stop data trans
mission from the remote modem. This command is
ignored.during a reliable connection.

Command Operation

IG Disable modem port flow control"

IG1 Enable modem port XONIXOFF flow
control

If the modem is in direct mode (\II) and a DCE link
is established at a speed other than that of the original
DTE autobaud speed, the modem will issue the CON
NECT message for the new DTE speed at the original
rate. All subsequent data will be sent to the DTE at
the new DCE speed.

Command Operation --
\/ Disable slaved DTElDCE (constant

speed OTE on)"

\/1 Enable slaved DTElDCE (constant
speed OTE off)

The ATIl command allows DCE and DTE to op
erate at different speeds. The A1\11 command
for~es serial port (DTE) speed to follow data link
speed in any mode.

5-46
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Protocol Commands, ConI.

* default

5
Asynchronous Operating Commands

To enable data compression while running MNP
protocol. enter AT%Cl. To disable data compres
sion, enter AT%C.

Command Operation

%C Data compression disabled

%Cl Data compression enabled*

Protocol Commands, ConI.

MNP Data
Compression
%C

E .:-:~

e-·.L,~.. I.,~

,. 1-'-,~;=I'
, ~~fflThis option is active when flow control of the modem

bythe DTE has been selected for XONIXOFF and
theconnect mode is reliable or normal. It enables or
disables the sending of local flow control characters
(XON/XOFF) to the remote modem. In- reliable
mode the modem treats incoming XONIXOFF char
acters from the remote modem as data characters. In
normal mode the modem will look at the \0 com
mand and act accordingly.

XONIXOFF Pass
Through
IX

where n= I - 127 decimal
representing an ASCII
character

AT%AnEnter

Selects the ASCII character to be recognized as the
auto-reliable fallback character by the answering mo-·~
dem. During negotiation of protocol in auto-reliable
mode, the answering modem switches from reliable
to normal mode upon receipt of the auto-reliable
fallback character from the calling modem and passes
the character to the serial port.

Command Operation

To Set the auto-reliable fallback character

The default of 0 disables auto-reliable fallback char
acter.

Auto-Reliable
Fallback Character
oleAn

s ,3

=3

=~3

default

r-----------------,
t ICaution: With \Xl in effect local flow control
I I
I characters will be sent to the remote system. I

I These characters may (urn on the flow ofdata I

I from the remote system before the modem is I

I ready 10 receive more data. possibly resulting I

I in a loss ofdata. I
L ~

Command Operation

\X Process but do not pass XONIXOFF
characters to remote DCE*

\Xl Process and pass XONIXOFF
characters to remote DCE

•

::'::2..3

%An Sets ASCII character to be recognized
, as the auto-reliable fallback character

r-----------------,
: Note: The modem must be optioned for auto- I

I reliable mode (A7W3). I
L I
-----------------~

5-48 V.3225 / V.3225L
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Protocol Commands, Oont.

Break Control
\Kn

Use A1\Kn (n ;0-5) to indicate the action taken
by the modem when a break is encountered.

Command Operation

IK Break option 0

\1<1 Break option 1

\1<2 Break option 2

\1<3 Break option 3

\1<4 Break option 4

\1<5 Break option 5*

*default

Conditions under which breaks may occur are
explained below with descriptions of the modem's
response under the different \K command break
options.

A break is sent to the serial port while the modem is
in connect state during a rdiabk or Donnal coonec
Iilln (no protocol, data buffered).

Command Effect

IK, \1<2, \1<4 Enter command mode but do not send
break to the remote modem

IKI Empty the data buffers and send break
to the remote modem

IK3 Immediately send break to the remote
modem

IK5 Send break to the remote modem in
sequence with any data received from
the serial port

".:::. .'

j.~ ~

=t :1:1
~t 1

"-*"

C .~.-
-l ,I

C:' J~
J,~ ,I

:iii
ld

A break is sent to the serial port while the modem is
in connect state during a direct connection (no proto
col, data not buffered).

Command Effect

IK, IK2, \1<4 Immediately send a break to the remote
modem and enter command state when
break is through

\1<1, IK3, IK5 Immediately send a break to the remote
modem"

A break is received from the remote modem while
the modem is in connect state during a nonnal con
=Iilln (no protocol, data buffered).

Command Effect

IK, \1<1 Empty the data buffers and send a
break to the serial port

\I<2,IK3 Immediately send a break to the serial
port

\l<4,IK5 Send a break to the serial port in
sequence with any data received from
remote modem

A transmit break command is issued while the mo
dem is in command state during a re..li.abk (MNP) or
normal connection (no protocol. data buffered).

C~mmand Ellect

IK,IKI Empty the data buffers and send a
break to the remote modem

IK2,IK3 Immediately send a break to the
remote modem

\l<4,IK5 Send a break to the remote modem in
sequence with any data received from
the serial port

5-50 V.3225 / V.3225L
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·dejau{t

Determines whetheror not the answering modem will'
buffer data received from the non-reliable originate
modem during the 4 second interval the answer mo
dem attempts to establish a reliable link. Use these
commands when the modem is in the auto-reliable
mode and' is expected to process a non-reliable call.
Refer toChapter 8 for information on reliable mode.

Asynchronous Operating Commands

5

Command Operation

IC Disable auto reliable data buffer*

IC1 Buffer data for 4 seconds or 200
characters

A1\8 commands the local modem to send a break
signal to the remote modem. In all modes except
direct, S-register 79 determines the length of the
break sent to the DTE by the modem receiving a
break signal over the link. 579 may be set directly or
via AT\Bn where n;:;: 1-255 in' 20 ms increments.
The default is 35 (700 ms).

Command Operation

IB Sends a break signal to the remote
I-modem (Does not modify 579)

IBn Sets 579 to length of break desired.
n = 1-255 in 20 ms increments
Default is 35 (700 ms)

Set Auto-Reliable
Buffer
\C

Transmit Break!
Set Break Length
\B

Protocol Commands, cont,

..::;.... i •
~I~

=:'3
..J~
.. ,I ••:!

t::!=
IJ S
~-! ~
I:! ..:j
i'i
E-!!

e!'-=
E! -~
r:... J -:!

s!-=
I
I

E;~

Sets the maximum transmit block size for reliable
connections. Use this command to force the modern
to transmit smaller blocks when in a reliable link
connection. The modem sends a block up to the size
specified by the A1\A command.

* default

• default

Specifies the number of minutes the modem will stay
online in a reliable mode without transmitting or
receiving data. When time is set to 0, it is disabled.
The timer is active only during a reliable connection.

Enables or disables protocol result codes. Sec Tahle
5-2,

• ,fe/ault

Command Operation

IA Maximum transmit block size = 64
characters

1A1 Maximum transmit block size;" 128
characters

1A2 Maximum transmit block size = 192
characters

1A3 Maximum transmit block size = 256
characters'

Command Operation

IV Disable protocol result codes' ._-
1V1 Enable protocol result codes

Command Operation

IT Disable inactivity timer'

ITn . Set inactivity to n (n = 1·90) minutes

MaximumMNP
Block Size
\A

MNP Inactivity
Timer
rf

Protocol Result
Codes
IV

"

5-52 V.3225/ V.3225L V.3225 / V.3225L 5-53
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Protocol Commands, Cont.

Originate MNP
Link
10

Accept an MNP
Link
IV

Switch from
NormaHo MNP
IV

The A1\0 command forces the local modem to
ret1!rn online and initiate a MNP link regardless of
whether it originated or answered the call. For this
command to succeed, the remote modem must have
received the AT\U command. The modem sends
two link requests (18 seconds) and if the remote
modem does not respond the modem returns to nor
mal mode.

Command Operation

\0 Originate a reliable link

Forces the modem to return online and accept a
reliable link independent of whether the modem
originated or answered the call. For this command
to succeed, the remote modem must have received
the A1\0 command.

This command will cause the modem to wait indefi
nitely for the remote modem to issue the "originate
MNP link" command.

Command Operation

\U Accept an MNP link

Entering \Y causes the modem to return online and
attempt a reliable link while connected in normal or
direct mode. The modem will initiate I accept a link
based on which mode, originate I answer, it was in
for the call. The remote modem must switch to
reliable mode for this command to succeed. The
modem will return to a normal connection if a reliable
link is not established in 18 sec.

Command Operation

\Y Switch from normal to MNP

~ '-:;;oJ
\ii;;; . 'b

E =
E =
E .=

Switch from MNP
to Normal
\Z

This command causes the modem to return online and
switch from a reliable connection to a normal con
nection.

Command Operatlcn

\Z Switch from MNP to normal

r-----------------I
I Note: If V 1 and \C are set, the \Z command I ....
: forces the modem to the direct mode. :
L ~
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STATUS
REGISTERS
TUTORIAL

Chapter 6
Status Registers

Most modem configuration information is stored in
a part of memory called status (5) registers. During
operation this information is used, to determine mo
dem functions.

The information stored in 'the S-registers can be
changed by the AT''or V.25 command sets and by
pushbuttons in response to the LCD prompt. These
are the preferred methods. Some software programs ...
also access the S-registers via the AT command set,
but this action is transparent to the user. The com
mand indicates which memory bit(s) to alter to select.
a particular option or to perform a certain function.
The S-register values comprise the configuration pro
file.

,-----------------,
I I
I Caution: The purpose ofthis tutorial is to show I

1 the versatility of option selection and register I
I function. It is strongly recommended that the I

I preferred methods ofoption selection be used. I
I This tutorial uses S22 as the example register. I
I Certain modems may useS22 differently ormay I
I not have an 522. I
L ~

I

I:
I

Generally the user should not directly alter S-register
values. However. the user has the option ofchanging
S-register values via ATS commands. This is called
"writing" to the Svregister. Writing to an S-register
is not a preferred method and should only he used by
programmers who need to manipulate S-registers for
custom purposes.

5-56 V.3225 / V.3225L
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~ 70

~46

4 2 1

1 1 0

4 + 2

o 0

4 + 2

3 2 1 0

8 4 2 1

+

V.3225/ V.3225L

64

o 1 0 0

7 6 5 4

842

010

4

Bit valuesfor S-registers must notbe confusedwith
the totalregister value. Bit valuesarecounted sepa
rately for each option group, called bit mapping,
while theregister value is thecumulative decimalor
hexadecimal total. Thedecimalvaluecountsalleight
bits as a single group. Hexadecimal valuessplitthe
bits into two groups of four each. Writing to an
S-register changesthe total value.

Status Registers

6

Figure 6-2 illustrates thedifference between decimal
calculation andhexadecimal calculation.

,-----------------,
I Note: Refer 10 Appendix G for decimal! I

: hexadecimal values. :
L ~

Figure 6-2
Calculating S-Register Values

1128 64 32 16

Bit

Decimal Value

S22Value

Decimal Total

Hexidecimal Value

S22Value

Hexidecimal Total

Defaull value
equals 70
decimal

66 dec / 42 hex

Speaker off
Speaker on unlil carrier detect
Speaker always on
Speaker off while unit isdialing

ATM
ATM1
ATM2
ATM3

Figure 6-1 illustrates how the different inputs to an
S-register (522 in this case) are used to select a
particular option. Bits 3 and2 of 522 control speaker
options. Some communication software packages
mayuse theAT command set. Forexamplepurposes
bit valuesarearbitrary.

Certain S-registers cannot be changed by the ATS
command series. Theseare called"read only" S-reg
isters. Appendix 0 contains a listing of S-registers
andindicates if they are read only or read andwrite.

V.3225/ V.3225L

Figure 6-1
Changing S-Register Values

Bit 7654 32 10
S22

Value 0100

Status Registers

~ 70dec/46hex f
74dec/4Ahex

or ~ 78dec/4Ehex I--
ICorn~~~d Set 1---« ATS22=74 >-or ..!.A~TS~22~=4~A~Ar---'

• Liquid Cryslal Display models only

6-2
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To Read a register value

>

For example. to determine the current backspace
character

ATSn . (bit#) = v where
ne register number
v;; bit value 1 or 0

bit AT command can be used to change the setting of
the bit controlling the option.

Enter

To Change a single bit value within a register

(neregister number) for
decimal value
for hexadecimal value

ATSn?

ATSn?....

Enter

or

S-REGISTER
OPERATION

Enter ATS5?
Example:

The screen will show the ASCII value of the back
space character stored in register 55.

To Change (write to) a register value

S-register 27, bit 2 selects between dial-up or leased
line operation.

• AT command method:

j!

Enter

or

ATSn=v

ATSn=l\v

(neregister number.
vedecimal value)

("v=hexadecimal value)

AT&L selects dial-up operation
(sets S27 bit 2 to 0)

• Individual bit method:

ATS27.2=0 selects dial-up operation
(sets S27 bit 2 to 0)

selects leased line operation
(sets S27 bit 2 to 1)

AT&Ll

ATS27.2= 1 selects leased line operation
(sets S27 bit 2 to 1)

,-----------------,
: Note: This method ofoption selection can be :
I used on all S-registers except read only regis- I

I ters. IL ~

g"'3

To Change the escape character from + to
, the ESC key (ASCl! value of 27)

(pause) ESC ESC ESC (pause)

Enter ATS2=27

To return the modem to the command mode press tbe
ESC key three times:

,-----------------,
: Note: Not all registers can be set by the :
I ATSn=v (or "v) command. Some registers are J

I for reference only. I
L ~

Individual Bit
Command
Sn .(bit#) = v

Most operators use AT commands as the primary
method of changing S-register options. However,
some options stored in registers do not have an asso
ciated AT command. For these options, an individual

6-4 V.3225/ V.3225L V.3225/ V.3225L 6-5



6
Status Registers

E
6

Status Registers

I
I
I
I

6-7V.3225/ V.3225L

When dial tone detection is disabled (command X,
X I, or X3 in effect), the modem waits the number of
seconds (0-255) stored in this register before dialing.
The-default value is 2 (seconds),

Ifno carrier is detected within the number of seconds
in 57, the modem hangs up and sends the NO CAR
RIER message or code.

When a dial command contains a comma, the modem
pauses the number of seconds in 58. Change S8 to ~

change the basic pause interval (O~255), or use sev
eral commas in a row for greater delay during dialing.

If no ring back is detected in the number of seconds
in S7 (1-30), the modem disconnects and sends the
NO CARRiER message or code. If ring back is
detected, the modem begins to look for a carrier.

Amount of time (0-255) in 0.1 second increments the
carrier must bepresent 10 be recognized. The default
value is 6 (0.6 second). Data Carrier Detect (DCD)
will be raised when carrier is recognized. This timer
can be extended to lessen the likelihood of false
detection of carrier.

Values between I and 30 may he used. The default
value is 30 (seconds).

The default value is 2 (seconds).

Amount of time (0-255) in 0.1 sccon'd increments
needed to recognize the loss of carrier. Data carrier
detect (DCD) will be dropped when the loss ofcarrier
is recognized and the modem disconnects. The de
fault value is 14 (1.4 seconds).

Pause Before
Dialing
S6 = 0-255

Pause for Ring
Back Detectionl
Pause for Carrier
Detection
S7 = 1-30

Pause Interval for
Comma
S8 = 0-255

Carrier Detect
Time
S9 =0-255

Lost Carrier Detect
Time
S10 = 0-255

c···!

5; "3' I ,, ; :_ ....1

I:;;; •••·l-~
~ i,-·,~:I-

E·· ·3·"'........
;

The standard character is the carriage return (ASCII
value of 13). This character ends each command as
it is sent to the modem. It is also sent by the modem
after each status message or number code.

To disable the escape command, set 52 to any value
greater than 127.

The standard escape character is a + sign (ASCII
value of 43). To change the character, set S2 to the
desired ASCII value.

This register contains the ring count for each incom
ing call. There is no need to change its value since it
is reset by each call or if no rings occur after 8
seconds. If developing communications software,
the program can read the register to determine the
ring total.

This register turns the option on or off. Set the
register to 0 to tum autoanswer off.

V.3225/ V.3225L

Set the register to any nonzero (1-255) value to turn
autoanswer on, The number selected is the ring count
thesmodem answers on. For example, if SOequals 4,
the modem answers the call on the fourth ring. The
default value is 1.

To change the character, set 53 to the desired ASCII
value (0-127).

The standard character is the line feed (ASCII value
of 10). This character is sent by the modem after
each status message. To change it, set 54 as desired
(0-127).

The standard character is the backspace (ASCII value
of 8). To change it, set S5 to the desired value
(0-127).

Ring Count
S1 = 0-255

Autoanswer
SO = 0-255

Escape Character
S2 = 0-255

End-of-Line
Character
S3 = 0-127

Line Feed
Character
S4 = 0-127

Backspace
Character
S5 = 0-127

6-6
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Not used

Status Registers
6

Not used

r------------- 7
- - - ,

I Note: If status bits are of interest, .read the :
: register value to find which bits are set. I
L ...J

• default

815

Bit Mapped
814

S13

Bit Value Command Description

0 - -- Reserved

1 0 E Local character echo off
·1 E1 Local character echo on

2 ·0 Q Response displays on
1 Ql Response displays off

3 0 V Response digit messages
·1 V1 Response word message

4 ·0 Ignore
1 Q2 Response display on in originate mode only

5 ·0 T Tone dial
1 P Pulse dial

6 0 H2 V.32 cleardown enabled
·1 "H3 V.32 deardown disabled

7 0 ·ORl Forced answer
·1 ·OR Normal originate

.L ::J.
L ==

Using the escape sequence to return to command
mode from data mode requires two pauses, one be
fore and one after the escape characters.

512 contains the pause interval in 0.02 second incre
ments. The factory setting is 50, equivalent to I
second (50 x 0.02 sec). When 512 is 0 then timing
is not a factor.

The timing between the 3 escape characters must be
Jess than the pause interval or the escape sequence
will not be detected. The data rate also affects the
timing and must be taken into account when changing
the pause interval.

r-----------------,
I I
I Note: /fSJOis less than S9, any loss a/carrier I
I results in a disconnect. When S10 is larger/han I

59, the length oftime that a carrier loss can be
: tolerated is the difference between 510 and 59. :
0 ~

The pauses prevent the modem from responding to a
character sequence which might contain the escape
sequence as part of its normal data transmission.

Determines the length of DTMF tones in 1 ms incre
ment. The period of silence is equal to the duration
of the tone. The value of this register must be entered
in multiples of 10. Default value is 80 (80 ms).

To disable the escape command, set 52 to a value
greater than 127 instead of changing 512. Values
between 0 and 255 may be used for 512.

Status Registers
6

DTMFTone
Duration
S11

Escape Sequence
Pause Interval
S12 = 0-255

V.3225/ V.3225L 6-9V.3225 / V.3225L
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I
I

I
I

...J

Note: When S-registers have parallelAT com·
mends, the commands are listed in the register
tables as a cross reference. If no command

,---------------
I
I
I

t
I exists for the option the column is left blank.
L _
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Bit Value Command Description

0 0 , Analog loopback inactive
1 Analog loop back in progress

1 - - Reserved

2 0 Oigitalloopback inactive
1 Digitalloopback in progress

3 0 Slaved digitalloopback inactive
1 Slaved digitalloopback· in progress

4 0 Remote digitalloopback inactive
1 Remote digitalloopback in progress

5 0 Self test remote digitalloopback inactive
1 Self test remote digitalloopback in progress

6 0 Self test analog loopback inactive
1 Self test analog loopback in progress

7 - - Reserved

6
Status Registers

System Tests
S16

S17

Contains the status of system test option settings.

Not used

~~i :I
T.•.'......... [. c.'0:, ".....•...
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Bit Mapped
S21

Bit Value Command Description

6,0 "00 &S DSR always on
10 &S1 DSA on when off hook in data mode
01 &S2 DSR off 5 seconds after disconnect
11 &S3 DSR follows off hook (OH)

5,1 "00 &C DCD always on
10 &C1 DCD follows carrier from remote modem
01 &C2 OCD on except for 5 seconds after disconnect
11 &C3 OeD follows RTS on remote modem; in reliable

mode follows carrier only

2 0 &R CTS follows RTS by S26 delay
"1 &R1 CTS always on

4,3 "00 &D DTR ignored
01 &D1 DTR on/off transition recalls asynchronous

command state
10 &D2 DTR on/off transition causes disconnect
11 &D3 OTR on-to-ott transition disconnects and resets

modem to current stored configuration .
7 0 Y Long space disconnect disabled

"1 Y1 Long space disconnect enabled

• default

I

I

..

Test Timeout
S18

6-10

Amount of time (0-255) in I second increments, that
a diagnostic test will. run. A value of 0 disables the
timer. The default value is O.

Not used

V.3225 / V.3225L
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6

The 525 register specifies the amount of time (0- 255)

in 0.01 second (10 IDS) increments that DTR must
stay high or low in order to be recognized as such.
The default value is 5 (0,05 second),

Status Registers

The 526 register specifies the amount of time (0- 255)
in om second (10 ms) increments between the RTS

signal and the CTS signal. The default value is 0,

Amount of Lime in 1.0 minute increments that the
modem will remain in dial backup mode before re
trying leasedline mode. This is only used if automatic
dial backup is enabled. A zero will disable automatic

lookback to leased line mode. The default value is
15 minutes.

DTR 5tate
Recognition Time
525

RT51CT5 Delay
526

Bit Mapped
527

'"default

Lookback Timer
528

Bit Value Command Description

7-0 0-255 Time in 1 minute increments
(0 = disabled)

Bit Value Command Description

1,0 '00 &M Async
01 &Ml Sync data I async dial
10 &M2 Sync data / diallhrough DTR
11 &M3 Sync data I manual dial

2 '0 &L Dial up line
1 &L1 Leased line -and &L2

3 - - Reserved

5,4 '00 &X Internal clock
01 &Xl External clock
10 &X2 Receive clock
11 -- Notused

6 1 Enable async DTR dialer
0 Disable async DTR dialer

7 - -- Reserved
.

...~

V.3225 I V.3225L

Not used

Status Registers
6

Bit Mapped
522

*default

Bit Mapped
523

Bit Value Command Description

1,0 00 L Speaker volume low
01 L1 Speaker volume low
·10 L2

,
Speaker volume medium

11 L3 Speakervolumehigh.-
3,2 00 M Speaker off

'01 Ml Speaker on until carrier detect
10 M2 Speaker always on
11 M3 Speaker off when modem is dialing

6,5,4 000 X CONNECT message only. blind dials, no busy
detect

001 Xl CONNECT/appropriate code for rate, blind
dials, no busy detect

010 X2 CONNECT/appropriate code for rate, waits for
dial tone. no busy detect

011 X3 CONNECT/appropriate code for rate, blind
dials. reports BUSY

·100 X4 CONNECT! appropriate code for rate, waits for
dial tone, reports BUSY

7 '0 &P Makelbreak ratio (US) 39/61
1 &Pl Makelbreak ratio (UK) 33/67

"'dejaillt

Bit Value Command Description
a a &T5 Remote commanded digitalloopback disabled

'1 &T4 Remote commanded digitalloopback enable~_

5-1 -- -- Reserved

7,6 '00 &G No guard tone
01 &Gl 550 Hz guard tone
10 &G2 1800 Hz guard tone
11 -- Not used

524
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Bit Mapped
829

Bit Mapped
532

Bit Value Command Description

0 "0 Enable AT command set
1 "NT

,
Disable AT command set

1 "0 oRO Options retained at disconnect
1 "ROI Options restored at disconnect

2 "0 "FT Disable V.32 fast train
1 'FTI Enable V.32 fast train

6-3 - - Reserved

7 '0 'FB DTE fallback disabled
1 "FBI DTE fallback enabled

*default

Bit Value Command Description

0 0 &Ll z-wire (leased line only)
I &L2 4-wire (leased line only)---t-

°LCI Line current disconnect = shortI i 0
"I "LC2 ~jne current disconnect = long

2 I ,~ I "LC line current disconnect = disable
°LCI Line current disconnect = enable

+-~- or "LC2
_"0-

3 'OB Dial backup = manual
1 I "OBI Dial backup = automatic

7-4 -- -- Heserved

*defaull

Bit Value Command Description

0 - - Reserved

. 1 "0 V.25 ASCII
1 V.25 EBCDIC

4-2 - -- Reserved

5 "0 NRZ
1 NRZI

7,6 00 V25 disabled
01 &M4 V.25 Bisync
"10 &M5 V.25SDLC
11 - Reserved

Reserved

* default

833

Bit Mapped
834

Bit Value Command Description

0 '0 'AN Bilateral analog = disable
1 'ANI Bilateral analog = enable

1 "0 'OG Bilateral digital = disable
1 'OGI Bilateral digital = enable

2 °0 'LA DTE commanded LAL = disable
1 °LAI DTE commanded tAL = enable

3
,

0 'RO DTE commanded RDL = disable
1 "ROl DTE commanded RDl = enable

7-4 -- - Reserved

~.~,. ---.'Ii
~':' -~

~..'.'.'-'"I!;" 't.4

Reserved

-default

831

Bit Mapped
830

835-38 Reserved

.1Il
II
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Bit Value Command Description

- 0 '0 801 V.32 timout long
1 80 V.32 timeout short

7-1 - -- Reserved

Bit Value Command Description

3-0 '0 to 'TLn Transmit level in dB
15 (n=0-15) (0 dB through -15 dB)

7-4 -- -- Reserved

Bit Value Command Description

0-4 - -- Reserved

5 '0 DTE rate is sent with CONNECT message
1 - DeE rate is sent with CONNECT message

~-

6-7 -- -- Reserved

6
Status Registers

Selects flow control options.

Reserved

* default

Flow Control
554

* default

555,56

Number Code
Application
557

Bit Value Command Description

1,0 00 10 Disable OTE flow control
'01 101 Enable DTE XON/XOFF flow control
10 102 Enable DTE CTS flow control
11 103 Enable bilateral CTSlRTS, flow control

2 - - Reserved

3 '0 IG Disable modem port flow control
1 IG1 Enable modem port XON/XOFF flow control

4 '0 \X No XON/xOFF characters to remote
1 \Xl Pass XONIXOFF characters to remote

7-5 - -- Reserved

Bit Value Command Description

0 '0 'RC Standard number codes
1 15 - 4600 bps

18 - 9600 bps
°RC1 Alternate number codes

11 - 4800 bps
12 - 9600 bps

7-1 -- Reserved

Reserved

Selects 801 (ACU) V.32 timeout.

Selects leased line transmit level from 0 to -15 dBm
in 1dB increments.

• default

6
Status Registers

Bit Mapped
539

540-51

*de/ault

Bit Mapped
552

• default

801 V.32 Timeout
553

6-16 V.3225 I V.3225L
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Bit Value Command Description
7-0 ·0 IT Disable

1-255 ITn Timer value in minutes
(n = 1-255)

Bit Value Command Description
2,1,0 000 IK MNP break option 0

001 1K1 MNP break option 1
010 1K2 MNP break option 2
011 1K3 MNP break option 3
100 1K4 MNP break option 4

"
"101 1K5 MNP break option 5

7-3 - - Reserved Indicates OrE rate. Works in conjunction with the

DeE rate in 569.

* default

Bit Mapped
560

DTE5peed
561

Bit Value Command Description

0 0 %E Disable auto retrain
"1 %El Enable auto retrain ._-

1 0 %C Disable data compression
"1 %C1 Enable data compression •

2 "0 IC Disable auto reliable data buffer
1 ICl Buffer data for 4 seconds or 200 characters

5,4,3 111 10 Originate a MNP link
110 IU Accept a MNP, link
101 I IY Switch to MNP from normal

100 I IZ Switch to normal from MNP
"001-000 Normal mode selected from 870

6 0

I
\R RI blinks for ring and remains on for duration

'1 IR1 of call
RI blinks tor ring and turns off when call is
answered

7 "0 IV Disable protocol result codes
1 1V1 Enable protocol result codes

E
.ifl.

.~...,
.>.'

~
,p;'J N ,

'.~'"1,.,

'.~

e.·
·· · · · H _ ~
.... .1.

. " ;' ~ . .

Specifies the number. of minutes the modem waits
before terminating a can when no data is sent or
received. 0 disables timer.

A1\Tn load inactivity timer, 0=0-255 minutes.

Determines action taken when a break is encoun
tered. Refer to the Break Control section in Chapter
5 for further explanation.

MNP Inactivity
TImer
558

"'defaull

MNP Break
Control
559

... default

Bit Value Command Description

2,1,0 001 0-300
010 1200
011 2400
100 4800
- -- Not used

"110 .
9600

111 19200
_. -- Not used

3 a 7 bit word length
1 8 bit word length

5,4 01 No parity
10 Odd parity
11 Even parity

7,6 I .- -- Reserved

6-/8 V.3225/ V.3225L

* default

This register is for reference only.
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Bit Value Command Description

7-0 '0 %0 ,
Buffer disabled

1-255 "loOn Disconnect buffer delay value (seconds)-

Bit Value Command Description

6-0 '0 %A Disable auto-reliable fallback character
1-127 %An ASCII value 1-127

-
7 - -- Reserved

Bit Value Command Description

7-0 63 IA Maximum block size = 64
127 IAl Maximum block size = 128
191 1A2 Maximum block size = 192
'255 1A3 Maximum block size = 256

II

:1

II
"

II

II

I:
II
;i
d
"ilu
'I
ii
II
II
II
Ii
Ii
u

II
I:

II
II
q
"I'
i:
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Reserved

Selects DeE independent rate operation. When S69
is0, DTE and DeE rates are equal and the maximum
originate connect rate is determined by 861. When
569 is non-zero, the maximum originate connect rate
is determined by 569 ~

• default

s default

Bit Value Command Description

1,0 00 IN Normal mode (no error control. data is buffered)
,01 ~INl Direct mode (no error control, no buffering)
10 IN2 MNP mode (reliable only)
'11 IN3 Auto reliabte mode (try MNP, fall back to

normal)

7-2 - -- Reserved

Bit Value Command Description

2,1,0 000 %8 Use rate indicated by S6l
001 %81 0-300 bps
010 %82 1200 bps
011 %83 2400 bps
100 %84 4800 bps
101 %85 9600 bps uncoded
'110 %86 9600 bps trellis

7-3 -- - Reserved

Operating Mode
570

568

DCE Independent
Speed
S69

Determines delay to allow buffers (0 empty before
disconnect when disconnect conditions exist.

V.3225/ V.3225L

Sets maximum transmit block size.

Reserved

Stores the selected ASCII value of the auto-reliable
fallback character.

Indicates the true data link speed. This register is for
reference only.

Status Registers
6

"'dttfault

"'default

Disconnect Buffer
Delay
S62

MaximumMNP
Block Size
S63

Auto-Re.liable
Fallback Character
S64

S65-66

Btt Value Command Description

2,1,0 001 300 bps
010 1200 bps
011 2400 bps
100 4800 bps
101 9600 bps

7-3 -- -- Reserved

Link Speed Status
S67

6-20



----------- -----

Bit Value Command Description
2,1,0 000 , NoMNP

001 Negotiating MNP
010 . MNP level 2
011 MNP level 3
100 MNP level 4

'101 MNP levelS

7-3 -- -- Reserved

Bil Value Command Description
0 O' \J Disable slaved OrE/DeE (constant speed OTE

on)
1 \Jl Enable slaved DTE/DeE (constant speed DTE

off)

1 O' Link parity option disabled- 1 Link parity option enabled

2 O' No link parity error
1 Link parity error received(clearedon read)

3 O' CTS does not follow DCD
1 &R2 CTS follows DCD- 4 O' crs does not equal RTS
1 &R9 CTS equals RTS

6-5 -- -- Reserved

7 O' Disable autoeallback
1 Enable autocaUback

6

6-23V.3225 / V.3225L
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Specifies the time in seconds that the modem waits
for autocallback. Default is 30 seconds.

Reserved

Sets length of the break sent to the DTE when a break
signal is received. Range from 1-255 in 20 ms incre
ments. Default is 35 (700 ms).

Reserved

Autocallback
Timer
578

Break Length
579

Bit Value Command Description

7-0 0-255 Time in seconds to wait for autocallback

580-83

Bit Mapped
584

-default

Bit Value Command . Description

7-0 1-255 IB Send break
IBn Set break length (n = 1-255)

585-90

Bit Value Command Description

0 O· Any key abort enabled
1 Any key abort disabled

1 O' Remote OeD goes low in RDL and remote configuration
1 Remote DCD stays high in RDL andremote configuration

2 O' Fallback to V.22 rates normally
1 Reduced time to fallback to V.22 rates

3 O' Answerback normally
1 Reduces answerback time

4 O· With OTR disconnects, 4 OTR transitions initiate
autodial backup

1 With OTR disconnects, 1 OTR transition
initiates autodial backup

5 - -- Reserved

6 O' Allow switch hook capability while in leased line
1 Disallow switch hook capability while in leased line

7 O' Pin 25 of DTE used for test mode status
1 Pin 25 of DTE used for in dial backup status

V.3225/ V.3225L

Indicates level of MNP error controlling protocol.
This register is for reference only.

Reserved

- -------

6
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Operating Mode
5tatus
571

• default

Bit Mapped
572

• default

573-77
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Chapter 7
V.25 bis Autodialer

V.25 bis is an option that allows dialing functions to
becontrolled using synchronous data.

Select this option by the front panel LCD or by the
appropriate &M command in the AT command set
(Chapter 5).

If using the LCD

• Scroll through the menu to Main Menu 5, MOD
IFY CONFIGURATION.

• Advance to and enter the DTE OPTIONS sub- •
menu.

• Select SYNC DATA.

• Advance to DIAL METHOD.

• Select either V.25 BISYNC DIALER or V.25
SDLC DIALER and then select either ASCII or
EBCDIC character format.

'-----------------,
I INote: The modem must be configured as V.25
: SDLC ASCII NRZ to use it with an AS400 IBM :
I computer. I
L ~

Most command strings for the autodialer include two
parts: the command itself and the parameter(s) that
follow. For the purposes of this chapter. parameters
can be telephone numbers or anything appropriate to
V.25 bis as described in the following text. Parame
ters arc separated by semicolons.

. 6-24 V.3225/ V.3225L
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Autodialer
Command Strings
and Parameters
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INVMS Any command followed by a semicolon

INVMS Receiving too many characters for any
command..

• Any parameter containing too many
characters.

V,25 his Autodialer

any command entered with
parameters that does not require
parameters.

INVPS This message has one of three possible
meanings:

• Any parameter set ending with a semi':
colon;

Except when stated otherwise. the following expla
nations for invalid INV responses apply:

7

any command entered without
parameters that requires
parameters

• Any parameter set containing too many
or not enough parameters; this includes

INVCU Any transmission error (parity,
framing, etc.),

• Only synchronous data formats are implemented.
They include Bisync and SDLC (NRZ format) in
ASCII or EBCDIC. Select NRZ or NRZI format
as reqnired by altering register S30.

Invalid Responses
Explanations

ill." : f-':jl!1- l~
, . """

Et i .;;J
r.=,J ~:J.:
1:;,,1 :=J

~;..J....~
£,.I~

~!~
e-.J~C ...... ,·:J

~_.L~
E',...· :::J

~3
I!ie-...l~-=,!'- ~
~11!3
!It!....,. t:fa...1.~;;>
:-.:"'1L"..'
'a;: ".:::::tl_~~

where aethe phone number
address in memory and
nnn ... n :::; the phone
number

For example:

PRN a; nnn ... n

Use the following guidelines when working with
V.25 bis software:

Not all commands have parameters. For example the
ere command has no parameter.

ToOTE

<sp> - space

<sys-csys-csrx»VAl.cetb»
<sy><sy><stx>CNX<sp>@9600BPS<etx>

The a and the nnn ... n are both parameters.

• An indicator enclosed in less than I greater than
signs < > represents a specific character in the
appropriate character set, ASCII or EBCDIC.

• Each response below is considered an individual
message per V.25 bis conventions. A dial com
mand with intermediate call progress enabled is
illustrated:

• Spaces in a command from the DTE are optional
and ignored.

V.3225 I V.3225L

• Command strings can be upper or lower case.
Responses are always upper case.

GUIDELINES

EromOTE

<sy><sy><stx>CRN<sp>(205)555_0 I24<etx>

7·2
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DIAL
PARAMETERS

Table 7-1 lists and describes the parameters used in
autodiaJing. The memory available for dialing can
hold up to 40 characters. Parameters inserted for
readability are not counted.

Table 7-1
V 25bis Dial Parameters

Character Function

o thru 9 DTMF and pulse digit

* and # DTMFdigit

: (colon) Wait for dial tone

W Wait for second type of dial tone
--

> Pause for 1 second

= Pause for 3 seconds

c Pause for programmed delay time

p Pulse dial

T Tone dial

& Flash (go on hook) for 1/2 ms

; Parameter separator

Space, dash, Parameters inserted for readability
parenthesis,

period

II::'.••..........~...~
~'~ ~,

Ii· .. 'i.'" l .
,- ~ ..

" ;

~ •• : '::i'

V.25 bis
COMMAND
AND RESPONSE
DEFINITIONS

Dial Command
CRN nn...n

7
V.25 his Autodialer

The following sections describe the commands used
with the V.25 his autodialer and explain the responses
received when each command is executed.

The dial command is a eRN followed by the number
to be dialed tln... n. The modem accepts up to 40 dial
parameters. excluding the eRN command and any
leading"spaces.

Responses:

VAL Valid command received.
Transmitted on receiving an error-
free command with no transmission
error such as a parity error. This
confirmation is sent before the command
is executed.

INVCU Invalid command - command unknown.

Example:
TRN (205)-555-0124

INVMS Invalid command - message syntax error.

Examples:
CRN;(205)-555-0124
eRN; (semicolon invalidv

INVPS Invalid command - parameter syntax error.

INVPV Invalid command - parameter value error.

Examples:
CRN (205)-555-0124
CRN (205)-555;0124
CRN

7-4 V.3225/ V.3225L
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Examples:
CRN (205)-555-0I2Q
CRN - - --

V.3225/ V.3225L 7-5
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TLN

RLN;

V.3225/ V.3225L

Responses:

Same as for the eRN command plus

7

The command for dialing a stored number is CRS
followed by the one digit address a for the stored
number to be dialed.

CFILD Call failed - link done

{sep )a;{ call progress messages) ...

where a is the address dialed, followed by the sepa
rator field <etbc-csys-csys-cstx» and call progress
messages (CFI. etc.).

If the last number in the list fails to connect, a

CFINS Can failure - number not stored.

V.25 bis Autodialer

If the number is linked with other numbers, via the
PRL command,' failure responses are returned as

If the call fails to connect and the number is linked
with other numbers, the autodialer tries to call the
next number in the list of linked numbers.

message is sent to the DTE.

The request list of stored numbers command is an
RLN.

INVCU - Invalid command - conunand unknown.

Responses:

INVMS - Invalid command - message syntax error.

Example

Example :

Dial Stored
Number
CRSa

Request List of
Stored Numbers
RlN

~.....~

E· · · · ··· _ · · ~·.~~i .' ;
, ...l. .• ,

Responses:

CFIET Call failure c reorder or busy.

,
INC Incoming ring detected.

V.3225 / V.3225L

CFIDT Call failure - no dial tone.

CFIRT Call failure - timeout occurred.

The program number command is PRN followed by
the one digit decimal address a and the number to
be stored nn ... n. Each address can store up to 32
dial parameters. Ignored characters in the dial num
ber are not stored. Nine stored numbers are available
at addresses 1-9.

Same as for the eRN command.

The following responses are given only if enabled.
See Option Definition 002 below.

CNX<sp>@nnnnnBPS<sp>ccccc - where mmnn is
the line speed and eccce is an identifier with a
maximum of five characters, such as V.29. This
connect response appearsafter handshake completed,
but before DSR is activated. This response is re
quired if the intermediate call progress option is
enabled.

7
V.25 bis Autodialer

Program Number
Command
PRN a; nn...n

Intermediate Call
Progress
Responses

7-6
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All stored numbers are sent to the DTE as

LSN<sp>a;nn...n {sep }a;nn ...n...

<etb><sy><sy><stx>LSN<sp>

Example: TIC

No parameters are required. If there is an incom
ing call, the modem immediately answers the calL
If no call is incoming, the command is ignored.

Responses:

V.25 his Autodialer

INVCU Invalid command - command unknown.

7

VAL Valid command received.
Transmitted on receiving an error-free
command with no transmission error such
as a parity error. This confirmation is
sent before the command is executed.

Connect
Incoming Call
CIC

t~:~

ri~i

a is the stored number address;
11ll .••. 11 is the number stored.

sequence for BISYNC format (the last LSN string
terminates with <etx> per V.25 bis. For synchronous
bit-oriented operation, each LSN string is treated as
an individual message per V.25 bis.

where

Ifno number isstored at the specifiedaddress nothing
is returned for that address. The separator {sep} is a

7
V.25 his Autodialer

Disregard
Incoming Call
DIC

The command for disregarding an incoming call does
not require parameters. If no call is incoming, the
command is ignored.

INVMS Invalid command - message syntax error.

Exampie: CIC;

Responses:

VAL Valid command received.
Transmitted on receiving an error-free
command with no transmission error such
as a parity error. This confirmation is
sent before the command is executed.

t:: ..~ _.~
C· J ":d

Redial Last
Number
CRR n

The CRR n command redials the last number a maxi
mum of n times. If no parameters are present, the
modem redials once, Also, the maximum number of
redials, the amount of time between rediaIs, and other
parameters may vary depending on application and
national requirements if outside the U. s.

Responses:
INVCU Invalid command - command unknown.

Example: TIC

INVMS Invalid command - message syntax error.

Example: DIC;

Same as for the CRS command.

Failure response is

{sepIr;(call progress messages} ...

whereristherecallcount(l <;r<; n; I,2...,etc.),
followed by a separator field

<etbc-csye-csyc-cstx»

and call progress messages (CR, etc.). If the call fails to
connect, thisis repeated for thespecified numberof times.

7-8 V.3225 / V.3225L
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Link Number by
Address
PRL a;b

This commandlinks the numberat addressa with the
number at address b. The addresses are one digit
decimal values. Linking numbers enables different
numbers to be dialed if a call failure occurs.

@nly forward linking to one other number is allowed,
so address 1 can be linked to 4 to 8 to 9 etc.; however
(using this example), if address 4 is dialed by a CRS
command without connection It links forward to 8
then to 9,

If all these fail to connect, the autodialer will not
back-link to address 1 unless circular linking is used.
Numbers may be linked as 4 to 5 to 3; however, if
address 3 is dialed, back-linking to 5 is not allowed,

If circular linking (I to 8 to 7 to 1) is used, dialing is
discontinued after the addressed number in the dial
command has been dialed twice. Ifonly one parame
ter follows the PRL command, the number at address
a is unlinked from its forward link.

For example, if the link list 4 to 8 to 3 to 7 to 9 to I
exists and PRL 7 is received, 7 would be unlinked
from 9, but not from 3. This would result in two link
lists: 4 to 8 to 3 to 7 and 9 to 1.

Responses:

E

E'"~ ..::1
..... 1 •, ,

Request List of
Linked Numbers
RLL

,~----'.._--

7
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INVMS Invalid command - message syntax error.

Examples:
PRL;I;5
PRL;

INVPS Invalid command - parameter syntax error.

Examples:
PRL 1;5;
PRL 1;0;0
PRL I;
PRL
PRL 001;5

INVPV Invalid command - parameter value error.

Examples:
PRL I;Q
PRL Q;l
PRL 1;45 where only addresses
01 ·09 are defined

The request list of linked numbers command is
RLL without parameters.

Responses:

INVCU Invalid command - command unknown.

VAL Valid command received.
Transmitted on receiving an error-free
command with no transmission error such
as a parity error. This continuation is
sent before the command is executed.

1::.: .....1:..,1 :.

c::;.' '.: '1iiI
~ ..... '~.

Example: TLL

INVMS Invalid command - message syntax error.

Example: RLL;

7·10

INVCU Invalid command - command unknown.

Example: TRL 1;5

V.3225/ V.3225L
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INVCU Invalid command - command unknown.

Example: TRO 0; 1;I

Responses:

'!

il
r•

7-13

Examples:
PRO;O;l;I
PRO;

V.3225/ V.3225L

The program options command is PRO followed by
the starting register address (1 to 3 decimal digits),
option count (l or 2 decimal digits) and the data for
each option (1 to 3 decimal digits per option). The
Options section below lists all available options with
definitions, possible settings, and default values.

The modern must be able to accept 40 non-ignored
characters besides the PRO command (leading zeros
and semicolons are not considered ignored charac
ters).

VAL Valid command received.
Transmitted on receiving an error-free
command with no transmission error such
as a parity error. This confirmation is
sent before the command is executed.

where xxx is the code revision of the
microcontroller PROM and yyy is the
code revision of the V.25 bis PROM.
The dd is the dash number and the r is
the printed circuit board revision.

INVMS Invalid command - message syntax error.

MODEM OPTIONS
COMMAND
PRO xxx;yy;O;O...

1:::3
:

~:3

E!;;
~!3

I

~1:3
~:! ~

eJ·-=
eJ::l

.... I .,
e~~~ .:)
~J ~
~J .:J

~:!3'
~j .~
~J ..~.
e~~;-:-'~

.; I .
~~:=:~
'~~F·-~

In all LSL examples. if no number is
stored at the specified address no response
is sent. The separator field is an

<etbc-cspc-cspc-cstxc-l.Sl.csp»

LSL<sp>a;l{sep ja;l

The last LSL string ends with -cetx»
per V.25 bis. For synchronous bit

oriented operation, each LSL string is
treated as an individual message per
V.25 bis, All linked numbers are sent to
the DTE as

where a=stored address and l=link address.

Example: TL V

The version information is sent to the
DTEas

Example: RLV;

LSV<sp>S327409x.u39yyyddr<sp>

V.3225/ V.3225L

LSL List linked numbers.

INVCU Invalid command <command unknown.

The request list of version information command is
an RLV with no parameters.

Responses:

INVMS· Invalid command - message syntax error.

LSV List version

Request List of
Version
RLV

7-12
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INVPS Invalid command - parameter syntax error.

Examples:
PRO 0;1;0;
PRO 0;1;1;1
PRO
PRO 0;001;1

INVPV Invalid command - parameter value error.

Examples:
PRO O;I;Q
PRO Q;I;I
PRO 0;0;0
PRO 68;1;0

when option 68 is undefined for the
modem.

INVPV<sp>xxx Invalid command - parameter value error.

Examples: PRO 10;5;0;0;0;2;1

This invalid message can be returned when a block
of options is being changed. The conditions for this
invalid response are as follows:

• An undefined option number is specified. In the
above example, if option 12 is undefined for a
certain modem (and no other error conditions ap
ply) options 10 and II would be changed as speci
fied in the command message. The next option to
be changed would be option 12. The modem
would detect that this is an undefined option. stop
execution of the command, and return an
INVPV<sp>012 message. Options 10 and II
would still be changed as commanded, options 13
and 14 would be unchanged.

""E..l 3

~d :~
.:d .~
~~
..J
IiIIIti -I ~- I -
t:F,'3
SJ~
Ji::! .~
f:r! ~
=J~

.•~

Save Current
Settings
PRK

7
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• An out-of-range value for a particular option is
specified. In the above example. if the fourth value
in the option string is undefinedor out-of-range for
option 13 in a certain modem (and no other error
conditions apply) options 10 through 12 would be
changed as specified in the command message.
The next option to be changed would be option 13.
The modem would then detect that the value is
undefined or out-of-range for that option, stop
execution of the command, and return an
INVPV<sp>013 message. Options 10 through
12 would still be changed as commanded; options
13 and 14 would be unchanged.

PRK saves option settings current.

Responses:

VAL Valid command received.
Transmitted on receiving an error-free
command with no transmission error
such as a parity error. This confirmation
is sent before the command is executed.

INVCU Invalid command - command unknown.

Example: TRK

INVMS Invalid command - message syntax error.

Examples;
PRK;O
PRKQ

i

I
1;.,
I

..
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------- ---

INVCU Invalid command - command unknown.

INVMS Invalid command - message syntax error.

Example: TLO 0; 1

7-17

Examples:
RLOO;Q
RLOO;O
RL0999;45

V.3225 / V.3225L

Examples:
RLO 0;1;
RLO 0;1;4
RLOO;OOI

INVPV Invalid command - parameter value error.

Example: PRP 5
where factory default 5 is not
defined for the modem. Current
modem factory options are I - 4.

Examples:
RLO;O;I
RLOQ;I

Responses:

The request list of stored options command is RLO
followed by an optional I to 3 'digit decimal address
and a I or 2 digit decimal count. The Options section
below lists all available options with definitions,
possible settings•. and default values.

INVPS Invalid command - parameter syntax error.

INVPV .Invalid command - parameter value error.

Request List of
Stored Options
RLOxxx;yy

E~;

E·t~
..-_1 .~-
.: r, !:2

C'!3
~ L;;,.
C;;' L =.t

~Li
;~rL·~·
~·b3
E·-h3
g··L:~
E:b:~
rb<.L...•.~C;;'.:=:

~,h~

E·
.... L~.:....• M;__,

.J~~
c:;~--!:

Examples:
PRP;l
PRPQ

V.3225/ V.3225L

Responses:

PRP n restores current option settings to factory
option set n where n is a I digit decimal number.

Example: TRP

Examples:
PRP I;
PRPI;I
PRP 001

VAL Valid command received.
Transmitted on receiving an error-free
command with no transmission error such
as a parity error. This confirmation is
sent before the command is executed.

r-----------------,
I ~ Note: Restoring a factory option set disables :
: the V.25 synchronous dialer. t
L ~

If no parameter follows the command, the modem
automatically selects factory option set 1.

INVCU Invalid command - command unknown.

INVMS Invalid command - message syntax crrOf.

INVPS Invalid command - parameter syntax error.

Restore Factory
Settings
PRPn
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This section lists the options for the V.25 bis auto
dialer. These options can be changed using the PRO
coounand or listed using the RLO command.

Not applicable

Not applicable

Notapplicable

Intermediate call progress
messages,
0- Disable •
I - Enable
Default. value'= 0

Long spacedisconnect
0- Disable
I - Enable
Default value = I

Reserved forfuture use.

Not applicable

Blind dial
0- Disable
I - Enable
Default value = 0

Programmable / permissive
operation
o-Permissive
1 - Programmable
Default value = 0

007:

004 - 006:

002:

003:

000-001:

008-019:

020:

023 - 049:

021·022:

OPTIONS

er3

E~-··gj

~.l~
~~""~

J-~~
t;;!.~

1T
····J···3·····-.

·.··1. ;.. . c·

~13
If···· =
~Js
g::t~
"'.. L~~. I~

~J:=

Each valne must be padded with leading
zerosso that each field has three
characters. Option zerowouldbe sentas

If no parameters follow. all stored options
are sent to the DTE as

If only an address follows the command.
thesingle requested option is sent to the
DTEas

LSO<sp>ux;ooo( sep lux;ooo...

LSO<sp>xxx;ooo

If address and count follow the command,
therequested countof optionsstarting
with the specifiedaddress are sent to the
DTEas

LSO<sp>xxx;ooo [sep }xxx;ooo ...

LSO<sp>OOO;OOO

<etbxsp><Sp><Slx>LSO<sp>

sequencefor thesync format (the last
LSD string terminates with <etx> per
V.25 bis). For synchronous bit oriented
operation. each LSD string is treated as
an individual message per V.25 bis.

List stored options.

The separator (sep l is a

LSO

7
V.25 his Autodialer

;'::r, :::[

050: Mode
0- 2-wire dial-up operation (PSTN)
I - 4-wire leased line operation
2 - 2-wire leased line operation
Default value = 0

7-18
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078 - 084:

Not applicahle

Not applicable

7-21

Carriagereturn character
(13 decimal is ASCII and EBCDIC
default)

Line feed character
(10 decimal is ASCII default; 37
decimal is EBCDIC default)

DTR dropout timer
oto 255 in 10 IDS increments
DTR must turn off for this length of
timeto be recognized.
Default value = 5 (50 ms)

Delay time
0- invalid
1 to 255 seconds
Default value =5

Guard tone
0= None
I =550Hz
2 = 1800Hz
Default value =0

Not applicable

Constant carrie~ RTS/CTS delay
oto 250 ms
Must beset in increments of 10IDS:

·10,20,30 ... 250
Default value = 0

Speaker volume
0- Low
I - Medium
2 - High
Default value = 1

V.3225/ V.3225L

090:

089:

091:

092:

088:

086:

087:

085:

077:&; .-
'~

l; ,.•.-
F; a.

t_

E a•.-
~ i ".,-
~!~
~I:
~ II·....
r. aMI

1'
I"!:"L _

~
~_~l=-.·=

~~!--
[

_.
~'3
~t!.·.•
~L:;
I::~~f-'~i

Not applicable

Speaker control
0- Off
1- On
2- N/A
3 -N/A
4 - On until CD
5 -N/A
6- N/A
Default value = 4

Transmit clock
0- Internal
1 - External
2 - Receive (slave)
Default value = 0

Line current disconnect
0- Off
I - Short (8 ms)
2 - Long (90 ms)
Defaultvalue=2

Not applicable

Primary transmit I receiverate
(See Rate Select section below.)
Default value = 36 (9600 bps)

Autoanswer
0- Disable
Enable

(Answer after I to 255 rings)
Default value = J

Not applicable

Leased line transmit level
Transmit level ({decimal I dBm)
Default value = 0

064:

076:

055:

051:

052 - 054:

057 - 062:

056:

065 - 075:

063:
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Loop 2
Loop I
Loop 4
Loop 3

Bilateral loop
0- Disable
I - Enable
Default value = 0

V.25 his Autodialer

- DTEcommanded remote digital
loopback
0- Disable
I - Enable
Default value » 0

903:

If enabledand a test is commanded, bilateral loop
is definedas follows:

Test Commanded

Loop I
Loop 2
Loop 3
Loop 4

Loop definitions are per CCITT V.54.

7

904:

~.: ,. ;;

Loss of carrier disconnect
0- Off
1 to 255 in 100 ms increments
Default value = 14 (1.4 sec)

Not applicable

DTR dial address
Address to dial on DTR off-to-on

transition
Default value = I

DTRdial
0- Disable
I - Enable
2-N/A
Default value = 0

Carrier detect delay
o-Off
1 to 255 in increments of 10ms
Default value = 6 (60 ms)

095:

093:

096:

09~

097:

7
V.25 bis Autodialer
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DTE commanded local analog
loopback
0- Disable
I - Enable
Default value e 0

Remotecommanded test
0- Disable
I - Enable
Default value e 1

Test timer
o-Until DTR drops
I to 255 sec
Default value = 0

Not applicable

V.3225 I V.3225L

905:

906:

907:

908:

Options 909-999 are reserved for future use.

~~ .~

s:-;~'

r:· - · · ~ .3 ...••,f.. ,.
_, ... J ' ;

Not applicable

Call timeout
o-Off
1-255 sec
Default value e 30 sec

Signal quality retrain
0- Disable
1 - Send training sequence on poor

quality
Default value = I

Not applicable

Not applicable

098:

099 - 102:

103:

104 - 106:

Options 107-899: Reserved for future use.

900-902:
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Rateselections046-999 are reserved for future lise.

1i8;;
,.i

~
, ;
,. ,

.-/,\.

.~:
~ ..,

E

.e
J-"

1200 bps

2400 bpsV.22 bis

Not applicable

V.22

Not applicable

Not applicable

V.32 4800 bps echo
canceling

V.32 9600 bps echo
canceling

V.32 9600 bps trellis
echo canceling

034:

000 - 006:

007:

OO~:

009 - 033:

035:

036:

037 - 045:

7

Rate Select

V.25 bis Autodialer
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MNP I RELIABLE
MODE

AUTO-RELIABLE

CONSTANT
SPEED
INTERFACE

DATA
COMPRESSION

NORMAL MODE

DIRECT MODE

Chapter 8
Protocols

MNp (Microcom Networking Protocol) provides er
ror detection and automatic retransmission of data
upon detection of an error. 'The modem supports
MNP levels 2, 3, 4 and 5. Level 2 is the asynchronous
version. Level 3 is the synchronous version and level
4 is synchronous with optimized headers for in
creased efficiency: Level 5 compresses the data for
increased effective throughput.

Allows the modem to operate in a non-reliable mode
if a reliable connection cannot be established.

The modem serial port adapts to the data rate of the
DTE and does not change speed if the (modem) data
link connects at another speed. Therefore the DTE
to DeE interface speed is constant.

A technique of replacing repeated characters ina file
being transmitted by a shorter symbol allowing a
higher effective data rate (mudel specific).

No error control with or without constant speed DTE
interface. Data is buffered.

The DTE speed and DeE speed are forced to be the
same. No error correction or buffering.

I
!

I

I
i

-------- ~-- --
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Chapter 9
Maintenance

The modem contains. no internal electronic compo-....
nents that can be serviced or replaced by the user.
Repairs should not be attempted by the user.

If a fuse fails. replace it with one of equal rating.
Repeated failure indicates a more serious problem:
If this happens, refer to _~he section on maintenance.

9-1V.3225/ V.3225L

If the modem appears faulty, contact the UDS Field
Service Department at 1-800-221-4380 for service
and assistance. Do not return the modem without
prior instructions.

The modem provides maintenance free service. Pe
riodically it is necessary to remove dust that has
collected on internal components. Remove dust with
a soft bristle brush and low pressure air or vacuum.

Before attempting diagnostic tests, check that all
connectors and plugs are firmly inserted. The test
procedures will identify the faulty component in a
bad communications link.

r-----------------,
I 'Warning: Disconnect power before perform-
I 'ing maintenance. Although dangerous voltage
I t
I levels are not exposed, disconnecting power I
I will ensure no electric shock hazard is present. I
L ~

MAINTENANCE

FUSE

GENERAL
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FLOW CONTROL If the serial port speed exceeds that of the modem
connection, characters may be sent by the DTE to the
modem faster than it can send them to the remote
modem. The modem holds characters in an internal
buffer until they can be transmitted, When this buffer
is full, the modem uses flow control to cause the DTE
to stop sending characters. As the modern continues
to transmit data and the buffer empties, flow control
is again used to cause the DTE to resume sending
data.

Protocols
8

I
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Chapter 9
Maintenance

Size

,Environmental
Conditions

Appendix A
Specifications

Width 7.0 inches (17.78 em)

Depth 10.5 inches ('26.67 em)

Height 2.25 inches (5.72 ern)

Weight ·2Ibs. 13 oz. (1.28 kg)

Front Panel 32 ASCII character LCD

Temperature: Operation +320 Fto+122° F

(00 C to +50 0 C)

oto 95% relativehumidity:
noncondcnsing

fIT ;~

W' ;:1 Humidity:

Storage _400 F to + 1580 F
(_400 C to +700 C)

Power
Requirements

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

Voltage: 115 Vac ±1O%; 50-60 Hz.
230 Vac ±1O%; 50-60 Hz.or
12 to 60 Vdc

E .;mE-;"' .~

"F"='C"'~"' ~,
'.'~" <=~

1i,IL .~_
E:1.. ,~

Telephone Line

Digital Interface

Powerconsumption: 9 watts

Fuse: 1/4 Amp Slow-Blow (115 Vac model)

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

Conforms to EIA-232D and CCITT V.24

9-2 V.3225 I V.3225L
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External Transmit Selected bit rate ± 0.01 %
Clock Frequency

1200 PSK
300 FSK

A
Specifications

RTS/CTS Delay From 0 ±2 ms to 90 ±2 ms, user selectable in 10ms
increments (The default is 0 ms.)

Line Equalization Automatic adaptive

2225 Hz±.5%

2025 Hz±.5%

Ans=
2400Hz ±.Ol %

1270 Hz ±.5%

1070 Hz±.5%

Origjnate

1200 Hz±.OI%

Selected bit rate ±0.01 %

300 bps
Mark:
Space:

1200 and 2400

V.32 bis 1800 Hz

9600,4800, 2400 QAM with suppressed carrier
(V.32, V.22 bis compliant)

9600 trellis coded,
9600 and 4800 uncoded as stated in CCnT

recommendation V.32,
2400 and 1200 compatible with CCrTf

lecommendation V.22 bis,
300 as stated in Bell specification 103

Internal Transmit
Clock Frequency

Modulation

Specifications

Transmit Carrier
Frequencies

Modem
Data Rates

Transmit Output
Level

oto-15 dBm, selectable;
.PSTN operation is programmable or permissive.

Operation 4-wire, full-duplex, leased (private) line;
2-wire, full-duplex,leased (private) line or PSTN 1:::' " '::=~:"l ".

", ... - ;.

Carrier Detect
Level

Telco Connection

Testing

A-2

Dynamic to -43 dBm

8-pin modular jack, dial and private lines

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

V.3225/ V.3225L

s ·.iIiil
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Pins I, 2 - Not used

Pin 7 PR - Data jack program position'

Pin 8 PC - To data jack program resistor

B-1V3225 I V.3225L

Pin 6 MIC Switch hook on exclusion key
telephone

Pin 5 T - Tip side of telephone line

Pin 4 R - Rings side of telephone line

Appendix B
Phone Jack Descriptions

The 8-pin DIAL jack connects to the PSTN dial-up'
lines. Pin Functions for this jack are:

Pin 3 MI - Switch hook on exclusion key
telephone
Not used in some systems

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

Pins 4, 5 - Ring and tip (respectively) of telephone
line for TELSET

The 8-pin TELSET I LEASED LINE jack allows a
standard telephone set or a leased line to beconnected
to the modem. The pin functions for this jack are:

Pins 7, 8 Receive pair - 4-wire leased line

DIAL LINE PIN
FUNCTIONS

TELSET/LEASED
LINE PIN
FUNCTIONS

agii, ~

~.- -:~~
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.D Connect the modem to the dial-up line via the
DIAL jack on the hack paneL

Appendix C
Fault Isolation Procedure

C-JV.3225! V.3225L

• If the dial line is installed with a standard permis
sive data jack, connect a standard telephone to the
TELSETILEASED LINE jack on the back panel
of the modem and use the standard telephone pro
cedure.

• If the dial line is installed with an exclusion key
telephone wired for data set controls the line, con
nect an exclusion key telephone to the RJ36Xjack
and use the exclusion key phone procedure.

Ensure the units are turned on and remote loops are
enabled at both sites before starting the fault isolation
procedure.

r-----------------,
I Note: In some cases the observer must distin- I

: guish between rapid LED blinking and steady I
, 1

I on In tests. I
L ~

This diagnostic test procedure and the indicator lights
built into the modem allow a rapid check of the
terminals. moderns. and telephone line interface.
This procedure can be used t~ verify normal system
operation and to isolate faulty equipment in case of
failure.

TELEPHONE
INTERFACE

FAULT ISOLATION
PROCEDURE

&;;;";d
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Fault Isolation Procedure

STANDARD
PHONE

o Configure the modem to V.32 IDLE mode by
pressing the TALKJDATA button, and then lift
the receiver. No dial tone is heard. Press the
TALKJDATA button to display V.32 TALK and
wait for dial tone.

o 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.

C-3V.3225/ V.3225L

• When random errors are present, the TEST PAT-;
TERN ERRORS display counts receive errors.

• If the transmit data input is in a mark hold condi
tion, both the TD and RD indicators should remain
off.

• If the transmit data input is in a space hold condition,
both the TD and RD indicators should come on. All
other indicators should remain the sameexcept for
CS which-shouldturn on.

• If the circuitry is working properly. the front panel
indicators show the following:

OM CS RS CO RO TO
D •••D r.:;jjjI

• 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

• If the indicators are correct, the modem is probably
operating correctly.

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

Step 2

V.3225/ V.3225L

If the telephone interface procedures are successful,
the telephone interface is operating properly.

o With the telephone in talk mode, dial out. The
telephone should operate normally.

Since there is no standard fallback procedure from
V.32 rates to V.22 rates, problems may arise when a
V.32 optioned for 9600 originates a call to a V.224
modem. If this is a problem, change the originate
modem speed to 2400 bps from the front panel or with
the AT command AT%B3.

o Dial out; the phone should operate normally.

o Configure the modem to V.32 IDLE mode, lift the
receiver of the exclusion key telephone and place
the telephone in talk mode. Wait for the dial tone.
Placing the telephone in data mode silences the
tone.

o Configure the modem for LOCAL ANALOG
LOOP WITH TEST PATTERN. This terminates
the local modem telephone lines into 600 ohms
and connects the local modem transmit output
amplifier back to its own receiver through the
AGe. Transmit input data from the terminal is
inhibited and is substituted with a V.52 test pat
tern.

EXCLUSION KEY
TELEPHONE

FALLBACK
RATES

C-2

MODEM AND
TELEPHONE LINE
CHECK

Step 1
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C
Fault Isolation Procedure

This step determines the performance of the tele
phone line. This test is valid for a-wire operation
only.

D To further test the modem and communications
link, reversethe system Joopback. Firstexit the
existing loopback test. Reverse the roles of the
local andremote modemsandrepeat step two.

o Configure the modem for REMOTE ANALQG
LOOP WITH TEST PATTERN. This signals the
remote to connect its receive pairto its transmit
pair through a gain amplifier stage. The test
pattern transmitted locally IS now looped backto
the local modem.

C-5V.3225 / V.3225L

An alternative to the above procedure is to request
theoperator attheremotemodemto placehis 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 gain
amplifier stage. At the local modem, configure for
TEST PATTERN. The test pattern transmitted by the
local modem is looped hack through an amplifier
stage at the remote modem.

,-----------------,
I INote: If the bilateral digital loop is enabled at
I I
I the local modem, the DTE interface is looped to I

f itselfand permits the DTE to check the interface I
I circuitry as well as itself I
L ~

Slep3
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The TEST PATTERN ERRORS display will count
received errors.

QM CS RS CD RD TO
D •••D~

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 remote
modemreceives andretransmits the data back to the
local modem.

V.3225/ V.3225L

At the local modem, the indicators shouldbe:

o Configure the local modem for REMOTE DIGI
TAL LOOP WITH TEST PATTERN. This sig
nalsthe remote modemtogo intodigital loop. The
remote modem receives and then retransmits the
data hack to the local mode. If digital bilateral
loop is enabledat theremote, theremote DTE is
looped back to itself.

determines each modem's ability to receive a trans
mitted signal from the other site, properly equalize
anddecode the signal andthen loop thisregenerated
signalintothe transmitter fortransmission backtothe
other modem. This test applies to both leased line
anddial line applications.

,-----------------,
I INote: The QM indicator may flash on while
I I
1 no errors are detected. The QM indicator re- 1

1 sponds to the average noise and distortion in 1

the demodulator and is an indication ofreceive
I . / u I
1 signa qua It)'. r
L ~
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'" factory default

Dial
Tone dial *
Pulse dial
Long pause (2 sec or S8 value)
Wait for 2nd dial tone (57 value)
Flash switchhoard
Switch to answer mode after dialing
Wail for 5 seconds of silence
Return to command mode after dialing
Dial number stored at location 1
Dial number stored at location n

Answer

V.3225 / V.3225L

This referenceguideprovidesasynchronouscom
mand charactersand their meaniogs. Pages listed
provide initial information on the commands.
S-registers are listed as a cross reference.

Appendix D
Command Index and Defaults

,----------------,
I I
I Note: The * in the command is part of the I
I command; the * in the description indicates I

I the default. I
L ~

S-Reg Description.

Attention code - command prefix
Repeal last command

S2, Escape sequence (pause, + + +, pause)
Sl2

Sl4
Sl4
S8
S7

5-3
5-5
5-29

5-21

5-16
5-17

5-18

5-19

GENERAL

Command Page

AT
AI
+++

A

D
T
P

W

R
@

S
Sn

~ .. j..-

.",t l.lD!,
~,;.;i t--"-1 .
~L~.-.,.,~
ILL_.J:JIllh
l!llOd'-T.-J

c;;-.
r=' .

~···:'·····31::" I
..... -., t,

r:;:-:'.:L~.1::-.'. I. ::.:I
~_ L
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For the "L" model of the modem, holding the
TALKIDATA button down for 5 seconds reenables
AT commands. The TALK LED flashes 3 times 10
indicate that "the command set has been loaded.

In this test you are connecting two telephone line
links in series, doubling the distortion effects. A
telephonelink indicated as marginal by this test may
be satisfactory as used in normal operation.

At the local modem. the front panelindicators under
ideal conditionsshouldbe:

OM CS RS CD RD TO
O •••OI:.;iil

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

The TEST PATTERN ERRORS display counts re
ceived errors.

o If fault remains unidentified, call Technical
Services.

Fault Isolation Procedure

C-6

AT COMMAND
RECOVERY FOR
"L" MODELS
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"factory default

pial line *
Leased line 2-wire
Leased line 4-wire

Asynchronous dial! asynchronous data *
Asynchronous dial! synchronous data
Dials stored number when DTR off! on

transition is detected! synchronous data
Manual dial! synchronous data

V.3225 / V.3225L

Command Index and Defaults
D

S-Reg Description

S2l DTR ignored *
DTR recalls command mode
DTR disconnects
DTR disconnects and resets modem to
stored configuration

Restore factory configuration I *
Restore factory configuration 2
Restore factory configuration 3
Restore factory configuration 4

No guard tone *
550 Hz guard tone
1800 Hz guard tone

S23

S27

Wait for dial tone (appropriate
connect codes)

Detect busy signal (appropriate connect
codes)

Wait for dial tone, detect busy signal *
(appropriate connect codes)

S21 Long space disconnect off
Long space disconnect on *
Reset to.stored configuration

S21 DCD always on *
DCD on while carrier is present
DCD off 5 seconds after disconnect
DCD follows remote RTS

S27,
S32

5-32

5-32

5-32&L
&L1
&L2

&M
&Ml
&M2

&l'or&FI 5-41
&1'2
&1'3
&1'4

&G
&GI
&G2

Command Page

X2

X4

X3

&M3

Y 5-31
YI

Z 5-41

&C 5-22
&CI
&C2
&C3

&D 5-23
&Dl
&D2
&D3

Hang up
V~32 cleardown enabled
V.32 cleardown disabled *

Request product code
Request EPROM CRC value
Request product version

Speaker volume low
Speaker volume medium *
Speaker volume high

Speaker off
Speaker off when carrier is present
Speaker always on
Speaker off when dialing and carrier is
present

Restore data mode (after escape)

Response displays on *
Response displays off
Response displays 011 in originate mode

only

~ Read value in register n (decimal)
Read value in register n (hexadecimal)
Set v (value) in register n (decimal)
Set v (value) in register n (hexadecimal)
Set single bit value in register

Local character echo off
Local character echo on *

V.3225 I V.3225L

vfactory default

S22 CONNECT (code I), for all speeds,
no dial tone or busy signal detection

Appropriate connect codes for rate,
no dial tone detection

S 14 Response codes
Response messages *

Sf4

5-31

5-12 SI4

5-30 S22

5-31 S22

5-30

5-29 S 14

5-30

D-2

XI

V 5-11
VI

X 5-12

LorLl
L2
L3

M
MI
M2
M3

Sn? 6-4
So?"
Sn=v
Sn=v"
Sn.bit #= I or 0

Command Index and Defaults

Command Page S·Reg Description

E
EI

H
H2
H3

I
II
13

,0

Q
Ql
Q2

"



D
Command Index and Defaults

Command Page S-Reg Description

&Zn 5-42 Store dial string n = string to be stored

%A 5-49 S64 Disable auto-reliable fallback character
%An Set auto-reliable fallback character to n

(n=ASCIl 1-127)

%B 5-34 S69 Use DTE speed
%Bl 300 bps max
%B2 1200 bps max
%B3 2400 bps max
%B4 4800 bps max
%B5 9600 bps max
%B6 9600 bps trellis coded max

%C 5-49 S60 Data compression disabled
%CI Data compression enabled*

%D 5-35 S62 Disable disconnect buffer delay *
%Dn Set disconnect buffer delay in seconds n

(n=I-255)

%E 5-35 S60 Disable auto retrain
%EI Enable auto retrain *

%P= 5-44 Sets security code to value entered after
equal sign (0-99999999)

%P=D Disabled
%P? Displays security code of local modem

%T 5-44 Transmit test pattern
%T= Followed by a security code, establishes

remote configuration

%V 5-35 Display product revision level
$V Display product serial number

%Z 5-36 Permissive"
%ZI Programmable

------------------ ~ -~--~-------~

D
Command Index and Defaults

Command Page S-Reg Description

&M4 S30 V.25 bis autodialer with BISYNC
protocol/synchronous data

&M5 V.25 bis autodialer with SDLC protocol/
synchronous data

&P 5-33 ~ S22 39/6 I pulse make / break ratio *
&PI 33/67 pulse make / break ratio

&R 5-24 S21 CTS normal operating state
&RI S21 CTS forced on *,.
&R2 S72 CTS follows DCD
&R9 S72 CTS equals RTS

&S 5-23 S21 DSR always on *
&SI DSR on when ready to accept data
&S2 DSR off for 5 seconds after disconnect
&S3 DSR follows off hook (OH)

&T 5-26 Terminate any test or exit remote
configuration mode

&Tl Initiate analog loopback
&tT2 Initiate remote analog loopback
&T3 Initiate digitalloopback
&T4 S23 Allow acceptance of remote commanded

digitalloopback *
&T5 S23 Denies acceptance of remote commanded

digital loopback
&T6 Initiate remote digital loopback
&T7 Initiate self test remote digital loopback
&T8 Initiate self test analog loopback
&T9 Initiate self test remote analogloopback

&V 5-41 View configuration profiles
&VI Display received signalstatus

&W 5-39 Store current configuration

&X 5-34 S27 Internal clock *
&XI External clock
&X2 Receive clock

*factory default

D-4 V.3225 I V.3225L

·factory default

V.3225 / V.3225L D-5 I
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Command Index and Defaults i' Command Index and Defaults,
!

Command Page S-Reg Description E·"·-;; Command Page S-Reg Description.'"
\A 5-52

r
IQS63 Maximum MNP block size of 64 5-47 S54 Disable DTE flow control

characters E+-iS IQI Enable DTE XONIXOFF flow control'
\AI Maximum MNP block size of 128 IQ2 Enable DTE CTS flow control

characters
t' I IQ3 Enables bilateral CTSIRTS flow control

\A2 Maximum MNP block size of 192
'-~characters ~. ~. t \R 5-24 S60 RI, blinks for ring and remains on for

\A3 Maximum MNP block size of 256 ' . duration of call

characters * IRI RI, blinks for ring and turns off when call

~ ;~ is answered *
IB 5-53 S79 Transmit a breaksignal ....
IBn Sets break length in 20 ms increments, IT 5-52 S58 Disable inactivity timer *

n=I-255, default is 35 (700 lOS)

~
... ~ .. ~. - ITn Set inactivity timer to n (n= 1-255 minutes)

u~
IC 5-53 S60 Disable auto-reliable buffer * l' .1 IU 5-54 S60 Accept an MNP link

ICI
,

Buffer data for 4 seconds or 200 characters >L \V 5-52 S60 Disable protocol result codes *

IG 5-46 S54 Disable modem port flow control * !f I .~ \VI Enable protocol result codes
. ,~'

IGl Enable modem port XON/XOFF flow

Eil.~
IX 5-48 S54 No XON/XOFF characters to remote

control DCE*• I.. t

II 5-46 S72 Disable slaved DTEIDCE speed' _"-\'- r l. IXI Pass XONIXOFF characters to remote

(constant speed DTE on) l.'m
DeE

III Enable slaved DTEIDCE speed ~ tU IY 5-54 S60 Switch to MNP from normal mode
(constant speed DTE off) f ti;

! \Z 5-55 S60 Switch to normal from MNP mode
\Kn 5-50 S59 Determines action taken when a break is ~Lffiencountered

; I. & *AN 5-27 S34 Disables bilateral analog loop *
~ [ ~IK MNP Break option 0 *ANI Enables bilateral analog loop

IKI MNP Break option I
~ .. --)IK2 MNP Break option 2 • I U *AUn 5-19 Dial number stored at location n upon

\K3 MNP Break option 3

~.I_~
transition of DTR in command mode

\K4 MNP Break option 4 (n=I-9) or number used in autodial

\K5 MNP Break option 5 ' , 'L~
backup sequence

IN 5-45 S70 Normal mode ~ I_~
'CNx,n 5-42 Store phone number n in location x (x=I-9)

INI Direct mode *DA 5-36
IN2 Reliable only

"", 1 L Switches modem to talk mode
I ~. *DAI Switches modem to data mode

IN3 Auto reliable mode'

E3. L~10 5-54 S60 Originate an reliable link 1 L L
I

..-,,' :

~acrory default ~ .. !~-~ ·/actory default

D-6 V.3225 / V.3225L
i V.3225 / V.3225L D-7
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Command Index and Defaults

S-Reg Description

Sets an empty password location to x

Changes either password where x
represents the old password and y is
the new one

Deletes password x from memory

Enables security where x is either
password

Displays the current security status

Disables security where x is either
password

Reset security

Displays the current status of security

D-9V.3225 I V.3225L

Command Page

$S=x 4-10

$C=x,y 4-10

$C=x,- 4-10

$E=x 4-10

$E? 4-10

$D=x 4-10

$DR 4-10

$D'! 4-10

D
Command Index and Defaults

Command Page S-Reg Description

*DB 5-25 Manual dial backup operation *
*DBI Automatic dial backup operation

*DG 5-27 S34 Disables bilateral digital loop *
*DGI Enables bi!ateral digital loop

• *FB 5-25 S29 Ignore pin 23 *
*FBI Pin 23 transition causes DTE speed fallback

-rr 5-37 S29 Disable fast train *
*FTI Enable fast train

*LA 5-28 S34 Ignore pin 18 *
*LAI DTE commanded LAL enabled

*LB 5-27 Wait for dial backup call

*LC 5-27 S32 Line current disconnect disabled
*LCI Short (8 ms) line current disconnect
*LC2 Long (90 ms) line current disconnect *

*LD 5-27 Dial autodial number

*ND 5-42 Displays the nine stored numbers

*NT 5-38 S29 AT command set disabled

*OR 5-38 SI4 Originate *
*ORI Forced answer

*RC 5-14 S57 15 - 4800 bps, 18 - 9600 bps *
*RCI II - 4800 bps, 12 - 9600 bps

*RD 5-27 S34 Ignore pin 21 *
*RDI DTE commanded RDL enabled

*RO 5-43 S29 Retain options at disconnect
*ROI Restore options at disconnect

*TLn 5-38 S52 Sets leased line Tx level to n
where n is a number between 0 and
15 corresponding to 0 to -15 dB

"factory default

D-8 V.3225 I V.3225L
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Command Index and Defaults Command Index and Defaults
~

STATUS REGISTERS &:: -- S-Reg ROIRW Page Function Faetory Default1. Option Set 111

S-Reg ROIRW Page Function Faetory Default
Option Set 111 E- S58 RW 6-18 Disable MNP Inactivity

YI' - timer.-SO RW 6-6 Ring to answer (0 = auto timer value in minutes 0

answer off) E'- ----
S59 RW 6-18 MNP break control 5

SI RO 6-6 Ring count " • S60 RW 6-19 Bit mapped
S2 RW 6-6 Escape sequence character - S61 RO 6-19 Indicates DTE speed..43 (+)
S3 RW 6-6 End-of-line character 13 (CR) character size, parity 6
S4 RW 6-6 Line feed character 10 (LF) ~;:• S62 RW 6-20 Disconnect buffer delay 0
S5 RW 6-6 Backspace character 8 (BS) - S63 RW 6-20 Maximum MNP block
S6 RW 6-7 Pause before blind dialing 2 (2 sec) size 255
S7 RW 6-7 Pauseforcarrier 30 (30 sec) ag'" ... S64 RW 6-20 Auto-reliable fallbackJ.
S8 RW 6-7 Pause for comma 2 (2 sec) - , .- character 0
S9 RW 6-7 Carrier validation 6 (0.6 sec) S67 RO 6-20 Link speed status
SIO RW 6-7 Loss-of-carrier disconnect Ir ~ S69 RW 6-21 DCEspeed

delay
-,1 .. S70 RW 6-21 Operating mode I14 (1.4 sec) ~ . .. .. " ~ ..

SII RO 6-8 DTMF tone length 80 (80 ms) S71 RO 6-22 Operating mode status
SI2 RW 6-8 Escape sequence pause 50 (I sec) E~'~

S72 RW 6-22 Bit mapped
, SI4 RW 6-9 Bit mapped S78 RW 6-23 Autocallback timer 30

, -SI6 RW 6-10 System tests 0 S79 RW 6-23 Break length 35
S'18 RW 6-10 Test timer 0 tiL S84 RW 6-23 Bit mapped

-~

S21 RW 6-11 Bit mapped <,,0<4 ..
S22 RW 6-12 Bit mapped

, - RO=Read only

S23 RW 6-12 Bit mapped RW=Read or write

S25 RW 6-13 DTR recognition time 5 (0.5 sec) E' •'. A

S26 RW 6-13 RTS/CTS delay 0
'. ! -S27 RW 6-13 Bit mapped

S28 RW 6-13 Lookback timer Et15 min ~,; IIiil
S29 RW 6-14 Bit mapped -S30 RW 6-14 Bit mapped
S32 RW 6-15 Bit mapped i§' - -~

S34 RW 6-15 Bit mapped
,;1 IItI--S39 RW 6-16 Bit mapped

S52 RW 6-16 Bit mapped e;S53 RW 6-16 801 V.32 timeout o(long) Mill

S54 RW 6-17 -Flow control DTE 0 ;", .~"

S57 RW 6-17 Number code application 0 s "~<'~"-

-i:. IlIllI
RO=Read only

_.
RW=Reador write

E;"" -, ;~,,-.

D-JO V.3225 I V.3225L 1-- V.3225 I V.3225L D·l/
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Request list of linked numbers command

Command Index and Defaults

Request list of stored numbers command

Programoptions command
(xxx = register address,
yy = option count)

Description

Request list of version infonnation
command

Restores current option settings to the
factory defaults iridefault bank n (1-9)

Request list of stored options command
(xxx = register address, yy = option count)

V.3225 / V,j225L

Valid command received

Invalid command - parameter value error

D

Invalid command - parameter syntax error

Invalid command - message syntax error

Call failure - number not stored

Call failure - timeout occurred

Call failure - no dial tone

Invalid command - command unknown

Call failure - reorder or busy

Incoming ring detected

7-7

Page

7-13

7-11

Meaning

7-17

7-12

7-16

CFINS

INC

CFIDT

INVCU

PRPn

CFIET·

CFIRT

PRO xxx;yy;O;O...

INVPS

INVMS

RLL

INVPV

VAL

RLOxxx;yy

Synchronous
Command

RLV

RLN

Response
Message

~...

~,;;J
=.:::::l

-.- .~•." .. .

I!:'''' ~
~...~

~:! ;;
..,·,13
!:'.£il

r:; .•~
.' ! .
~-~3
I-.-_l!. .--

Dial command (nn ...n = number to be
dialed)
o - 9 DTMF and pulse 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
Space Clarity characters
dash
parenthesis
period

Connect incoming call command

Description

V.3225/ V.3225L

7-5

D-12

eRN nn ...n

CIC 7-9

V.25 bis DIALER
COMMANDS

Command Index and Defaults

Synchronous Page
Conunand

D

,
f

CRR" 7-9 Redial the last number a maximum of rl

times

CRSa 7-7 Dial stored number command
(a = address)

DIC 7-8 Disregard incoming call command

PRK 7-15 Save current option settings

%.1
PRLa;b 7-10 Link number at address a with number

at address b

PRN 0; nl1... 11 7-6 program number com manu
(1111.••11:::: number to hedialed, a = address)



• SPEAKER OPTIONS
Volume medium
On until carrier detect

• 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.32 timeout long
Autocallback disabled

• TEST OPTIONS
Bilateral analog loop disabled
Bilateral digital loop disabled
DTE local test disabled
DlE remote test disabled
Remote commanded test enabled
Test timeout off

V.3225 / V.3225L D-I5

• Indicates variation from/actory option set (11

• DTE OPTIONS
Async data
DTE rate = 9600
8 bit
No parity
Async controlled dialer
AT command set enabled
Ignores DlR
DSR forced higb
DCD forced high
ers forced high
DTE fallback disabled
Options retained at disconnect

• MNP OPTIONS
MNP protocol disabled*
DTE speed ~ DeE speed'
Flow control disabled*
XONIXOFF pass through disabled
Data compression enabled
MNP activity timer off
MNP break control 0*

D
Command Index and Defaults

FACTORY OPTION SET # 2 (ASYNCHRONOUS DIAL-UP WITHOUT MNP)

• MODEM OPTIONS
DeE rate = DTE rate*
Normal originate
Fast train disabled
Auto retrain enabled
Transmit clock internal
Dial line
Jack type RJ11 (permissive)
Line current disconnect long enabled
Long space disconnect enabled
V.22 guard tone disabled

e
'·· ~-' ~' -...
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S'~.~• TEST OPTIONS
Bilateral analog loop disabled
Bilateral digital loop disabled
DTE local test disabled
DTE remote test disabled
Remotecommanded testenabled
Test timeout off

• SPEAKER OPTIONS
Volume medium
On until carrier detect

• DIAL LINE OPTIONS
Tone dial
Auto dial #1
Wail for dial tone
Wail delay 2 seconds
Pause delay 2 seconds
Call timeout 30 seconds
Answer on 1 ring
801 V.32 timeout long
Autocallback disabled

V.3225 / V.3225L

• MODEM OPTIONS
DeE rate - 9600
Nanna! originate
Fast train disabled
Auto retrain enabled
Transmit clock internal
Dial line
Jack type RJ11 (permissive)
Line current disconnect long enabled
Long space disconnect enabled
V.22 guard tone disabled

FACTORY OPTION SET #1 (ASYNCHRONOUS DIAL-UP WITH MNP)

FACTORY OPTION SETS

• MNPOPTIONS
MNP protocol enabled
Auto fallback enabled
XONIXOFF pass through disabled
Data compression enabled
MNP activity timer off
MNP break control 5

D
Command Index and Defaults

D-/4

• DTE OPTIONS
Async data
DTE rate - 9600
8 bit
No parity
Async controlled dialer
AT command set enabled
Ignores DTR •
DSR forced high
DeD forced higb
ers forced high
DTE fallback disabled
Options retained at disconnect

---- ~-------'------
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• TEST OPTIONS
Bilateral analog loop enabled *
Bilateral digital loop enabled *
OlE local test disabled
OlE remote test disabled
Remote commanded test enabled
Test timeout off

• DIAL LINE OPTIONS
Tone dial
Auto dial #1
Wait for dial tone
Waitdelay2 seconds
Pause delay 2 seconds
Call timeout 60 seconds *
Answer on I ring
801 V.32 timeout long
Autocallback disabled

• SPEAKER OPTIONS
Volume medium
On until carrier detect

Command Index and Defaults

FACTORY OPTION SET # 4 (SYNCHRONOUS 4-WIRE LEASED UNE
WITHOUT MNP)

• MODEM OPTIONS
DCE rate - 9600 trellis
Normal originate
Fast train disabled
Auto retrain enabled
Transmit clock internal
Leased line *
a-wire *
Tx level - 0 dBm *
Dial backup manual *
Lookback timer - 15 min *
Jack type RJ II (permissive)
Line currentdisconnect long enabled
Long space disconnect enabled
V.22 guard tone disabled

D

• MNP OPTIONS
MNP protocol disabled*
DTE speed = DeE speed'
Flow control disabled*
XONIXOFF pass through disabled
Data compression enabled
MNP activity timer off
MNP break control 0*

• DTE OPTIONS
Sync data *
AT command set disabled *
Ignores DTR
DSR normal *
DCDnonnal *
CTS follows RTS '
RTSICTS delay 0 ms '
DTE fallback disabled
Options retained at disconnect

a;:;:-'"'" ::I
~'~,::I
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• TEST OPTIONS
Bilateral analog loop disabled
Bilateral digital Joop 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 I ring
801 V.32 timeout long
Autocallback disabled

• SPEAKER OPTIONS
Volume medium
On until carrier detect

• PROTOCOL OPTIONS
MNP protocol disabled"
DTE speed = DCE speed'
Flow control disabled"
XONIXOFF pass Ihrough disabled
Data compression enabled
MNP activity timer off
MNP break control O·

• MODEM OPTIONS
DCE rate - 9600 trellis
Normal originate
Fast train disabled
Auto retrain enabled
Transmit clock.internal
Dial line
Jack type RJ1I (permissive)
Line current disconnect long enabled
Long space disconnect disabled*
V.22 guard tone disabled

Command Index and Defaults

FACTORY OPTION SET #3 (SYNCHRONOUS DIAL-UP WITHOUT MNP)

• DTE OPTIONS
Sync data '"
Dial method manual *
AT command set disabled '"
Responds to DTR *
DSRnonnal '"
DCDnonnal '"
crs follows RTS '"
RTS/CTS delay 0 ms '
OlE fallback disabled
Options retained at disconnect

D-I6

.. Indicates variation from factory option set III

V.3225 I V.3225L

.. Indkates variation from ftu:tory option set II

V3225 I V.3225L D-/7
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Appendix E
Abbreviations and Acronyms

V.3225/ V.3225L

This appendix contains terms commonly used in the
data communications field.

GENERAL

A CCnT International Consultative
ABT Abort TunerORAnswer Back Committee for Telegraph and

Tone Telephone

AC AlternatingCurrent CCU Communications Conjrol

ACK Acknowledgment, positive Unit
CD Carrier DetectACR Abort Call. Retry
CFICB Call Failure Indication -ACU Automatic Call Unit Local DCE Busy

NO Analog-to-Digital CFIDT Call Failure Indication - No
ADD Address Field Dial Tone
ADDR Address CFINT Call Failure Indication - No
AGC Automatic Gain Control Answer Back Tone
AScn American Standard Code for CFIRT Call Failure Indication ~

Information Interchange (7 Ringback Detected
level) ChGnd ChassisGround

AT&T American Telephone and CIC ConnectIncoming Call
Telegraph CMOS Complementary Metal Oxide

Senuconductor

B
CNX Connect Complete
COM Computer Output Microfilm

BC Bearer Capability CO Central Office
BCD Binary Coded Decimal COS Call Originate Status
BER Bit Error Rate CPE CustomerPremiseEquipment
BERT Bit-Error-Rete-Test (set) CPH Characters Per Hour
BILLB Bilateral Loopback CPU Central Processing Unit
Bit Binary Digit CR Carriage Return
bps Bits Per Second CRC Cyclic Redundancy Check
BSC Binary Synchronous Com- CRQ Cal1 Request

munications CSA Canadian Standards Associa-BUFF Elastic Buffer tion
CSDC ~Circuit Switched Digital Ca-

e pability
CSU Channel Service Unit

C Celsius CSULL Channel Service Unit Local
CA Circuit Assurance Loopback
CBX Computerized Private Branch CTRL Control Field

Exchange CTS.CS Clear to Send
CC Carrier Control

fL".;:!!b!:'- ;"".0
I

2-·t~

rf·t~
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Off Hook
Out-of-Service

Private Branch Exchange
Personal Computer
Printed.circuit (board)
Power'Indication
Pseudo random
Present Next Digit
Plain Old Telephone Service
Primary
Program Option
Programmable
Programmable Read Only
Memory
Restored Factory Straps
Power I Test Mode I Error
PhaseShift Keying
Public Service Telephone
Network
Power Indication

Quadramre Amplitude Modu
lation

Reference Designator
Random Access Method
Remote Analog Loopback
Random Access Memory
Receive Clock ""
Receiver-Carrier Detector
Receiver

Receive Data
Receive Data I Error
Receive Data Inhibit
Remote Digital Loopback
Ring Indication
RemoteLoopback

Request List of Stored 0p
nons
R=ivedLineSignal Detector
Request List of Version

Abbreviations and Acronyms

o
OH
OS

RLO

Q
QAM

PRP
PRtrM
PSK
PSTN

R
R
RAD
RAL
RAM
RC
RCD
RCV,
RCVR
RD
RDIER
RDI
RDL
RI
RL

RLSD
RLV

PWI

P
PBX
PC
pc
PlW
PN
PND
POTS
PRI
PRO
PROG, PR
PROM

V.3225 I V.3225L

Negative Acknowledgment
Network Status
Non Return to Zero
Non Retumto Zero Inverted
No Signal
Network Termination

Local Analog Loopback
Link.AccessProtocol- DOlan
neI
Link Access Protocolfor Mo
dems
Loopback Options
Liquid Crystal Display OR
Line Current Disconnect
Local Digital Loopback
Limited-Distance Modem
Light Emiuing Diode
Line Feed
Analog Telephone Line Con
nection

Local Loopback
Line Occupancy
Longitudinal Redundancy
Check
Long Space Disconnect
Large-Scale Integrated (cir
curt)
List of Stored Options
List Version
Loop or Link Termination

Keyboard
Kilobits Per Second

Milliamps
MegaHertz
Modulator I Demodulator
Modem Ready
Modem Ready I Ring Indi
cate
Millisecond
Multiplexer

ms
MUX

LL
LO
LRC

LSD
LSI

LSO
LSV
LT

L
LAL
LAPD

E

LAPM

LBOPTS
LCD

LDL
LDM
LED
LF
LINK

K
KBD
kbps

M
rnA
MHz
Modem
MR
MRiRI

N
NAK
NET STAT
NRZ
NRZI
NS
NT

"-"'-"'~

.. IiJi-
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High Level Data Link Control
Half-Duplex Transmission
Hertz (cycles per second)

Incoming Call
Invalid
Invalid Command - Command
Unknown
Invalid Command - Message
Syntax Error
Invalid Command - Parame
ter Syntax Error
Invalid Command - Parame
ter Value Error
Input I Output
International Standard
IntegratedServices Digital Net
work

Feature Activator
fallback
fulcra! CommunicationsCom
mission
Frequency Division Modu
lation
Full-Duplex Transmission
Form Feed
Frame Ground
Flag
Fixed loss loop
Frequency Modulation
TestmessagefTljequickbrcwn
foxjumps over the lazy dog)
0123456789
Frequency-Shift Keying
Foreign Exchange

Erasable Programmable Read
Only Memory
Error
Escape (key)
End of Block
External Transmit Clock
End of Text
External

H
HDLC
HDX
Hz

INVPV

I
INC
INV
INVCU

INVMS

INVPS

VO
IS
ISDN

FSK
FX

FDX
FF
FGND
FL
FLL
FM
Fox
message

EPROM

ER
ESC
ETB
ETC
ETX
EXT

F
FA
FB
FCC

FDM

V.3225 I V.3225L

Extended Binary Coded Dcci
malInterchange Code (8Ievcl)
Electronic Irrluslrie:s Association
Interface between DYE and
Data Interchange Communi
cation Equipment employing
serial binary data
Enabled
Enquiry
End of Address
End of Message
End of Number
End ofText OR End ofTrans
mission

Data Access Arrangement
(AT&T)
Synonym for Modem (see
Modem)
Decibel
DirectCurrentOR DigitalCon-
nection ~

DataCircuitTerminatingEquip
ment OR Data Communica
tions Equipment
Data Carrier Detect
Differentially Coherent Phase
Shift Keying
Direct Distance Dialing
Digital Data Service OR Data
phone DigitalService (AT&T)
Digital Data Service I Multi
Rate
Disregard Incoming Call
Dual In-line Package

Disable
Data Link Escape
Data Line Occupied
Digital Multiplexer System
Department of Communica
tions (Canada)
Disk Operating System
Digit Present
Data Rate Select
Data Set Ready
Data Service Unit
Data Terminal Equipmenl
Dual Tone Multi Frequency
Dial Tone Detected
Data Terminal Ready

E-2

EN
ENQ
EOA
EOM
EON
EOT

dB,db
De

DeE

E

DDS/MR

DIC
Dip
DIS, DS
DLE
DLO
DMS
DOC

E
EBCDIC

EIA
EIA-232C,
EIA-232D

Abbreviations and Acronyms

Dataset

D
DAA

DCD
DCPSK

DDD
DDS

DOS
DPR
DRS
DSR
DSU
DTE

,DTMF
DTN
DTR

"



Binary Decimal Hexadecimal

0000 0 0

0001 1 1

0010 2 2

0011 3 3

0100 • •
0101 5 5

0110 6 6

0111 7 7

1000 8 8

1001 9 9

1010 10 A

1011 11 B

1100 12 C

1101 13 0

1110 ,. E

1111 15 F

Hexadecimal equivalents of binaryanddecimalnum
bersareillustrated in thefollowing chart:

Appendix F
ASCII and EBCDIC Character Table

HexadecimalExamples:

~=5Bhex

~=9Dhex

~=E2hex

The following table lists the ASCII decimal, hexa
decimal, equivalent character values, and EBCDIC
characters. The table only goes as high as available
keyboard symbols. Control keys are shown in the
right column of the first table.

GENERAL

~J;
E:L3
~~J:~
i=_!.;

'.:.c_. J,
e~i~
C' :'~

i
Ei~

Wide AreaTelecommunica
tionsAccessMethod (AT&T)

ccrrrReoorruneOOatioDes
ignation
Transmit
Transmitter Off
Transmitter On
External Transmit Clock

cenT Code Designation
List of definitionsfor inter
change circuits betweendata
terminal equipment and data
circuit-terminating equipment
(and provisional amendments.
May 1977)
Volts Alternating Current
ValueAddedCarrier
Valid
Volts DirectCurrent

ReferenceDesignator
Universal Asynchronous Re
ceiver /Transmit'er
Universal Service Ordering
Code

x
X.

XMIT
XOFF
XON
XTC

W
WATS

USOC

Vac
VAC
VAL
Vdc

v
V.
V.24

u
U
UART

ReferenceDesignator
Terminal Adapter
Transmit Clock
Transmit Data
Terminal Equipment
Terminal Endpoint Identifier

TelephoneCompany
Telephone Set
Test Mode
Test Pattern
TerminalReady
Test
TemporaryTextDelay
Transistor-to-Transistor
Logic
Transmit

Root-Mean-Square
Remote Loopback
Ringback Detection
Receive Only
Read OnlyMemory
Remote TenninaI
Request to Send
Receive

Reference Designator
Serial(or Satellite)Commu
nications Controller
Send Data
Synchronous DataLinkCon
trol (ffiM)
SignalGround
Switch Hook
Simulated SwitchedCarrier
Signal! Noise Ratio
Service ProfileIdentifier
SignalQualityDetector
Signal QualityMonitor
Systems Status
Start of Text
Synchronization Character

T
T
TA
TC
TO
'lE
'lEI

'lELCO
'IELSET
TM
TP
TR
TST
TID
TTL

TX

nns
RMTLB
RNG
RO
ROM
RT
RTS,RS
RX

£
Abbreviations and Acronyms

s
S orsrr
SCC

SD
SDLC

SGND,SG
SH
SIMSWCR
SNR
SPill
SQD
SQM
SS
STX
SYN

£-4 V.3225/ V.3225L
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Appendix-F
ASCII and EBCDIC Character Table

ASCII Symbol Decimal HEX EBCDIC Control Key

(NUL) 0 00 NU (null) @

(SOH) 1 01 SH (startof header) A

(STX) 2 02 SX (startof text) B

(ETX) 3
,

03 EX (end of text) C

(eaT) - 4 04 PF D

(ENO) 5 05 HT (horizontal tab) E

(ACK) 6 06
,,_~e(BEL) 7 07 delete _ 0~

(8S) 8 08 •• H-- -----

(H:T) 9 09 _. I

(LF) 10 OA (SMM) J

(VT] 11 OB VT (verticaltab) K

(FF) 12 DC FF (formfeed) L

(CR) 13 00 CR (carriage return) M

(SO) 14 OE SO (shiftoul) N

(SI) 15 OF 51 (shift in) 0

(OLE) 16 10 DL (data linkescape) P

(OC1) 17 11 01 (device control 1) a
. (OC2) 18 12 02 (device control 2) R

(OC3) 19 13 03 (device control 3) S---_.-
(OC4) 20 14 RE (restore) T

(NIIK) 21 15 NL (new line) U

(SYN) 22 16 BS (back sp~ce) V

(ETE) 23 17 IL (light) W

(CAN) 24 18 eN (cancel) X

(EM) 25 29 EM (end of message) '!~
(SU8) 26 1A CC ·z
(ESC) 27 18 C1 (CU1) [

(FS) 28 1C FS (formseparator) \

(GS) 29 10 GS (group separator) J

(RS) 30 1E AS (recordseparator)
,

(US) 31 1F US (unitseparator) DEL

(SP) 32 20 OS -
I 33 21 SS (SOS) -

34 22 -- _.

# 35 23 -- ..

I-· · ->< ···· ~.• -•. ' <',"-.,..""--.
,; ...

~j- :1il..
.-; 'i..r~
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Appendix F

ASCII and EBCDIC Character Table

ASCII Symbol Decimal HEX EBCDIC

$ 36 24 CP (bypass)

% 37 25 IF (line feed)

& 38 26 E8 (end 01 block)

39 27 EC (escape)

( 40 28 -
) 41 29 -.

42 2A SM

+ 43 28 C2 (CU2)

44 2C

- 45 2D EO (enquiry)

46 2E AK (acknowledgment)

I 47 2F 8L (bell)

0 48 30 -
1 49 31 -
2 50 32 SY (sync)

3 51 33 -
4 52 34 PN

5 53 35 -
6 54 36 UC (uppercase)

7 55 37 ET (end oftransmission)

8 56 38 -
9 57 39 -
: 58 3A -
; 59 3B C3(CU3)

e 60 3C 04 (deViCe control4)

= 61 3D NK (no acknowledgment)

> 62 3E -
? 63 3F S8 (substitute)
@ 64 40 space

A 65 41 -
8 66 42

C 67 43 -
0 68 44

E 69 45 -
F 70 46 -
G 71 47 -
H 72 48 -

F-2 V.3225 / V.3225L
V.3225 / V3225L F-3
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ASCII and EBCDIC Character Table
Appendix F

ASCII and EBCDIC Character Table

F-5

AppendixF

V3225 / V3225L

ASCII Symbol Doclmol HEX EBCDIC

n 110 6E >

0 111 6F ?

P 112 70 ACKO

q 113 71 -
r 114 72 -
s 115 73 -
t 116 74 -
u 117 75

v 118 76 -
w 119 rt -
x 120 78 -
Y 121 79 . (single quote) ~

z 122 7A ; (colon)

{ 123 7B # (pound)

I 124 7C @(at)

} 125 70 • (apostrophe)

- 126 7E = (equal) -
DEL 127 7F • (double quote)

-- 128 80 -
- 129 81 a

-- 130 82 b

-- 131 53 c

-- 132 84 d

-- 133 85 e

- 134 86 f

-- 135 87 9

-- 136 88 h

-- 137 89 i

_. 138 8A -
- 139 8B -
- 140 8C S (lessthanor equal)

-- 141 80 (

-- 142 8E +

-- 143 8F t
-- 144 90 -
-- 145 91 j

V3225/ V3225L

ASCnSymbol ,Doclnlal HEX EBCDIC

I 73 49

J 74 4A • (cent)

K 75 4B , (period)

l > 76 4C < (tessthan)

M n 40 ( (open parenthesis)

N 78 4E + (plus)

0 79 4F

P 80 50 & (ampersand)

Q 81 51 -
R 82 52 -
S 53 53 -

T 84 54 -
U 85 55 (leading pad)

V 86 56 -
W 87 57

X 88 58 -
Y 89 59

Z 90 5A I (exclamation)

[ 91 5B $ (dollarsign)

\ 92 5C • (asterisk)

J 93 50 ) (close parenthesis)
A 94 5E ; (semicolon)

95 5F A (caret or .....)

96 80 -
a 97 61 f(ACK1)

b 98 62

c 99 63 -
d 100 64

~ ,

-
e 101 65 -
f 102 66 -
9 103 67 -
h 104 68 -
i 105 69 -
j 106 6A I

k 107 6B

I 108 6C %

m 109 60 -

F-4
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ASCII and EBCDIC Character Table
Appendix F

Decimal HEX EBCDIC

183 87 S7 (SM7)

184 B8 sa (SM8)

185 B9 S9 (SM9)

186 BA --
187 88 J
188 8C 1
189 80 l (close bracket)

190 8E '" (notequal)

191 8F --
192 CO { (open brace)

193 Cl A

194 C2 8

195 C3 ·c
196 C4 0

197 C5 E

198 C6 F

199 C7 G

200 C8 H

201 C9 I

202 CA --
203 CB --
204 CC (unprintable character)

205 CD --
206 CE (unprintable character)

207 CF --
208 DO } (close bracket)

209 01 J

210 02 K

211 03 L

212 D4 M

213 05 N

214 06 0

215 07 P

216 08 Q

09
.

R217

218 DA --

V.3225/ V.3225L

~ ...!3
, •...

~~3

"".-;....~,,-'"'3'F'i ..•_.... ~ .-'

~~-~

~ ... _.l3
I _-,

Decimal HEX EBCDIC

146 92 k

147 93 I

148 94 m

149 95 n
150 96 0

151 97 P
152 98 q

153 99 r

154 9A -

155 98 -

156 9C x

157 90 )

158 9E ±

159 9F •
160 AO --
161 A1 -
162 A2 s
163 A3 t

164 A4 u

165 AS v

166 A6 w

167 A7 x --
168 A8 Y
169 A9 z
170 AA - ---
171 A8 L
172 AC r - - .
173 AD I
174 AE ~ (greaterthan or equal)

175 AF .
176 SO SO (SMO)
177 81 SI (SM1)

178 82 S2(SM2) _~
179 83 S3(SM3)

180 84 S4 (SM4)

181 85 S5 (SM5) ._-
182 86 S6 (SMB)

V.3225 I V.3225L

AependixF _
ASCII and EBCDIC Character Table
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Index-l

Index

AsynchronousfSynchronous mode
selection,5-32
asyncronous operation

sending commands to the modem, 5-3
AT commands, 5-1

answer, 5-21
auto-reliable set buffer, 5-53 .
autoretrain, 5-35
quickindexanddefaults, D-l
recovery for "L" models, C-6
table of, 5-8

AT command dialing,4-3
AT command recovery

for "L" models, C-6
AT command set

disable, 5-38
recover, 5-1

auto-reliable fallback character, 5-49,
6-19
autoanswer, 4-14, 5-21, 6-6
autobaud, 4-4, 5-4

autocallback timer, 6-22
autodlal, 4-3

from front panel,4-13
with the AT command set, 4-14

autodialer, V.25 bis, 7-i
command and response definitions, 7-5
command strings and parameters,7-1
commands, D-12
dial parameters, 7-4
guidelines. 7-2
invalidresponses explanations, 7-3
modemoptionscommand, 7-13
options, 7-19
rate select, 7-24

autoreliable, 8-1

V3225 V3225L

A

XONIXOFF pass through, 5-48
"L" Model, 1-4
2-wire operation, 4-5

dial-up, 4-6
leased line, 4-5

4-wire leased line, 4-5
4-wire leased line mode, 1-1
a-wire leased line operation, 4-11
4-wireoperation, 4-5
42A block, 2-9
801 V.32 timeout, 6-16

abbreviations, E-l
AC powerconnection. 2-2
acronyms, E-l
answer

manual,5-2J
answer/originate, 5-38
answering

manual,4-2
answering a call, 4-14,5-21
ASCII

character table, F-l
asynchronous operation

command categories, 5-1
command table.5-8
commands, 5-1
creating a command statement, 5-3
group commands, 5-6
modes, 5-2
numbered commands, 5-6
repeating acommand. 5-5
responsecommands, 5-11

~.-;;~
-~~ ~'a

~+~i

~.'

1Iiii;:::: iUl_t' .~

~•.":~

V3225 / V3225L

Decimal HEX EBCDIC

219 DB -
220 DC -
221 DO -
222 DE -
223 OF -
224 EO \ (backslash)

225 E1 -
226 E2 S

227 E3 T

228 E4 U

229 E5 V

230 E6 W-
231 E7 X

232 E8 Y

233 E9 Z

234 EA -
235 EB -
236 EC (unprintable character)

237 ED -
238 EE -
239 EF -
240 FO 0

241 F1 1

242 F2 2
243 F3 3
244 F4 4

245 F5 -- . -5

246 F6 6

247 F7 7
248 F8 8
249 F9 9

.
250 FA I-251 FB -
252 FC -
253 FD -
254 FE -
255 FF (trailing pad)

AppemiixF
ASCII ami EBCDIC Character Table
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Index-B

general commands, 5-29
answer/originate, 5-38
asynchronous/synchronous mode
selection, 5.:32
auto retrain. 5-35
changing from data mode to
command mode, 5-29
DCE speed, 5-34
dial backup, 5-36
dial/leased line, 5-32
disable AT command set, 5-38
disconnect buffer delay. 5-35
EPROM check, 5-30
guard tones, 5-32
hanging up, 5-30
leased line transmit level, 5-38
line current disconnect, 5-37
local character echo, 5-29
long space disconnect, 5-31
makeJbreak dial pulse ratio. 5-33
manual dial backup, 5-37
permissive/programmable, 5-36
product revision level, 5-35
product serial number, 5-35
return online, 5-31
return to leased line from dial
backup, 5-37
speaker control, 5-31
speaker volume. 5-30
synchronous transmit clock source,
5-34
talk/data, 5-36
V.32 fast train. 5-37

group commands, 5-6
guard tones, 5-32

without LCD. 1-3
fuse. 9-1

G

Index

V.3225 V.3225L

E

F

EBCDIC

character table, F-I
echo,5~29

end-of-line character, 6·6
environmental conditions, A-I
EPROM check, 5-30
error control, 4-3
escape character, 6-6
escape sequence pause interval. 6-8

digital interface, A-I
digital interface signals

description, 2-4
illustration, 2-2

direct connect
with a standard telephone, 4-13
with an exclusion key telephone, 4-13

direct mode, 8-1
DSR,4-6
DTE, 1-6,4-4,5-25,5-46

connection, 2-2
interface. 1-2
pin functions, 2-4
speed,6-18

OTMF lone duration, 6-8
DTR, 4-6, 5-23

state recognition time, 6-13

factory option sets, 0-14 - D-17
fallback rates. 0-2
Fault isolation, C-l

exclusion key telephone. C-2
standard phone, C-2
telephone interface, C-l

flow control. 4-4, 6~16, 8-2
characters. 5-48
data link. 5-46
serial port, 5-47

front panel, 4-3, 4-9
LCD,I-3

r~
.~..I

:~.:,4

c;:~

l!'.-
L,.;

data compression, 8-1
data link flow control. 5-46
data mode, 5-2

changing from to command mode, 5-29
data rates, A-2
DC power, 2-2
DC to DC converter, 2-2
DCE

independent speed, 6-20
speed,5-34

description
functional, I-I
physical, 1-2

diagnostic test, 4-12
dial backup, 4-11 - 4-12, 5-36

return from to leased line. 5-37
dial command, 7-5
dial commands

dialing, 5-16
dialing a stored telephone command

line. 5-19
insert long pause. 5-17
pulse dialing, 5-17
remaining in command mode, 5-19
switch' from voice to data. 5-20
switch hook, 5·18
switching to answer mdae after
dialing, 5-18
tone dialing. 5-17
voice calls, 5-20
wait for 5 seconds of silence, 5-18
wiat for second dial tone, 5-17

dial line pin functions; B-1
dial modifiers

table of, 5-16
dial parameters. 7-4
dial/leased line, 5-32
dialing, 5-16

AT command. 4-3
manual, 4-2
pulse, 5-17
tone, 5·17

o

V.3225 V.3225LIndex-2

c

backspace character. 6-6
backspace key. 5-5
break control, 5·50
break length, 6-22
buffer delay

disconnect, 5-3'5, 6-19

8

Index

call termination. 4-14
carrier detect, 4-1

level. A-2

time. 6-7
CCm,4-5
clear to send, 4-1
clock frequency

external transmit. A-2
internal transmit. A-2

command defaults, D-l
command index. D-l

."conunand mode. 5-19
changing to from data mode, 5-29

command statement
buffer, 5-5
creating a. 5-3
guidelines for creating, 5-4

configuration commands, 5-39
load factory options, 5-41
modem powerup configuration, 5-39
reset to stored configuration, 5-41
retaining/restoring options, 5·43
storing a telephone command line, 5-42
view profiles/received signal
parameters, 5-41

Configuration storage and recall. 5-40
constant speed interface. 8-1
controls and indicators. 4-1
cover removal. 3-2

illustration. 3-3

"



Index e:: ';)';.-'
Index

Index-5

rear panel, 1-2
110. illustration, 2-2
illustration, 1-4

received data, 4- t
redial last number, 7-9
remote configuration, 4-6. 5-44

security code, 5-44
repairs, 1-1
request to send, 4-1
response codes/messages

table of, 5-15

response commands. 5-11
dial parameter and connect speed
displays, 5·12
electing to useresponse messages, 5-11
enabled/disabled response displays,
5-12
how response messages work, 5·11
number code application, 5-14
response number codes/messages, 5-15
selecting response form, 5-11

restore factory settings. 7·16
return online. 5-31
revision level, 5-35
ring count, 6-6
RTS/CTS delay, 6-13, A-3

switch from MNP to Normal, 5-55
switch from normal to MNP, 5-54
transmit break I set break length, 5-53
XONIXOFF pass through, 5-48

protocols, 8-1
psrn connection, 2-7

illustration, 2-8
permissive, 2-7
programmable, 2-7

quality monitor, 4-1
quick startup, 4-2

Q

R

V.3225 V.3225L

restrictions in security, 4·11
secure, 4-7
with security, 4-8
without security, 4-7

option selection, 1-5,3-1
LCD, 3-5
main menu, 3-6
straps, 3-1

p

passwords, 4-8
pause

before dialing, 6-7
for ring back detection/for carrier
detection, 6-7
interval for comma, 6-7

pc board straps, 3-1
permissive/programmable command,
5-36
phone jack

description. B-1
pin descriptions, B-1

pin functions
dial line, B-1
telset/leased line, 8-1

placing a call, 4-13
power requirements, A-I
powemp.a-z
program number command, 7-6
protocol commands, 5-45

accept an MNP link, 5-54
auto-reliable fallback character. 5-49
break control, 5-50
data link flow control, 5-46
maximum MNP block size. 5-52
MNPdatacompression, 5-49
MNP inactivity timer, 5~52
operating mode, 5-45
result codes, 5-52
serial port (DTE) bps adjust, 5-46
serial port flow control. 5-47
set auto-reliable buffer, 5-53
set MNP link. 5-54

E...··.·.•.;1
~i··: ~~

o
offline command mode, 5-2
online command mode, 5-2
operating mode, 5-45, 6-20

status, 6-21
operating modes and conditions

table of, 5-45
operation, 4-1. A-2

local. 4-8
remote, 4-8

main menu, 3-6
main menu I, 3-6
option selection, 3-11
sequence, 3-6
table of options. 3-7

maintenance, 9-1
make/break. dial pulse ratio, 5-33

manual
answering, 4-2, 4-14, 5-21
dial backup, 5-37
dialinC, 4-2

Microcom Networking Protocol, 4-3
MNP, 4-3, 5-24

accept a link, 5-54
break control, 6-17
data compression, 5-49
inactivity timer, 5-52. 6-17
maximum block size, 5-52, 6-19

set link, 5-54
switch from to normal, 5-55
switch to from normal, 5-54

MNPlReliable mode, 8-1
modulation rates, A-2
monitor display, 5-4

normal mode. 8-1
number code application, 6-17
numbered commands, 5-6

N

M

V.3225 V.3225LIndex-4

incoming call
connect, 7-9
disregard, 7-8

installation, 2-1
electrical, 2-1
tools required, 2-1

intermediate call progress responses.
7-6
item option, 3·12

JM8 modular jack, 2-9

J

hanging up, 5-30
hardware straps, 3-5

L
LCD, 1-5 - 1-6,3-1,3-5

indication of security, 4-9

leased line
connection, 2-9
illustration of connection. 2-10
lookback, 4-12
return to from dial backup. 5-37
transmit level, 5-38

LED
descriptions, 4-1

line current disconnect, 5-37

line equalization, A-3
line feed character, 6-6
link numbers

by address, 7-10
request list of, 7-11

link speed status, 6-19
local analog loopback, 5-26

long space disconnect. 5-31
lookback timer, 6-13
lost carrier detect time, 6-7

H
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Index Index

s
a-registers. 6-1. D- I0

calculating values, 6-3
changing values, 6-2
individual bit command, 6-4
operation. 6-4 ~

tutorial, 6-1
save current settings, 7-15
security. 4-7

code, 5-44
commands. 4-10
LCD indication of, 4-9
operating with. 4-8
operating without, 4-7
reset, 4-9
restrictions in,4-11

serial number, 5'-35
serial port (DTE) bps adjust. 5-46
service department, 9~1
site selection. 2-1
size, A-I
software communication packages, 4-3
speaker control, 5-31
speaker volume, 5·30
specifications, A-I
standard model, 1~4
status registers. 6~ I, 0-10
stored numbers

dial, 7-7
request list of, 7-7

stored options
requestlist of 7-17

straps
ground option, 3-5'

hardware. 3-5
location, 3-4
option configuration, 3-3
option selection, 3-1
QM disable option, 3-5
tip and ring polarity, 3-5

submenu, 3-12

synchronous transmit clock source,
5-34
system tests, 6-10

T
TALK. 4-2
TALK LED. 1-4
TALKlDATA.I-4

command,5-36
technical support, I-I
teleo connection, A-2
telephone cables, 2-6
telephone line, A-I

connection, 2-7
telsetllease line pin functions, B-1
Temperature, A-I
terminal interface commands, 5-22

data carrier detect, 5-22
data set ready, 5-23
data terminal ready, 5-23
DTE railback. 5-25
request to send / clear to send. 5-24
serial port ring indicate, 5-24

test commands, 5-26
bilateral lest enable/disable, 5-27
DTE controlled local analog
100pback,5-28
DTE controlled remote digital
loopback,5-27

test timeout, 6-10
testing, A-2
Tests

Local analog loop, C-3
Localanalog loopwith test pattern,C-2
remote analog loop with test pattern,
C-5

toll free numbers, I-I
transmit break / set break length, 5-53
transmit carrier frequencies, A~2
transmit data, 4-1
transmit output level, A-2

18i.
1:; ...... -.~.

.~.

v
V.25 his

dialer commands, D-12
response messages, D-13

V.25 bis autodialer, 7-1
V.32 cleardown, 3-8. 4-16,5-30

V.32 fast train, 5-37
Version, request list of, 7-12
Voice calls, 5-20

Index-6 V.3225 V.3225L V.3225 V.3225L Index-7
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