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ZyXEL Limited Warranty

ZyXEL warrantsto the original end user (purchaser) that this
product is free from any defects in materials or workmanship for a
period of up to two (2) years from the date of purchase. During the
warranty period, and upon proof of purchase, should the product
have indications of failure due to faulty workmanship and/or
materials, ZyXEL will, at its discretion, repair or replace the
defective products or components without charge for either parts or
labor, and to whatever extent it shall deem necessary to restore the
product or components to proper operating condition. Any
replacement will consist of anew or re-manufactured functionally
equivaent product of equal value, and will be solely at the
discretion of ZyXEL. Thiswarranty shall not apply if the product is
modified, misused, tampered with, damaged by an act of God, or
subjected to abnormal working conditions.

Note: Repair or replacement, as provided under this warranty, is
the exclusive remedy of the purchaser. Thiswarranty isin lieu of all
other warranties, express or implied, including any implied
warranty of merchantability or fitness for a particular use or
purpose. ZyXEL shall in no event be held liable for indirect or
consequential damages of any kind or character to the purchaser.

To obtain the services of thiswarranty, please contact ZyXEL’s
Service Center, refer to the separate Warranty Card for your Return
Material Authorization number (RMA). Products must be returned
Postage Prepaid. It isrecommended that the unit be insured when
shipped. Any returned products without proof of purchase or those
with an out-dated warranty will be repaired or replaced (at the
discretion of ZyXEL) and the customer will be billed for parts and
labor. All repaired or replaced products will be shipped by ZyXEL
to the corresponding return address, Postage Paid (USA and
territories only). If the customer desires some other return
destination beyond the U.S. borders, the customer shall bear the
cost of the return shipment. This warranty gives you specific legal



rights, and you may also have other rights which vary from state to
state.

Copyright © 1997 by ZyXEL

The contents of this book may not be reproduced (in any part or as
awhole) or transmitted in any form or by any means without the
written permission of the publisher.

Published by ZyXEL Communications Corporation. All rights
reserved.

Note: ZyXEL does not assume any liability arising out of the
application or use of any products, or software described herein.
Neither doesit convey any license under its patent rights nor the
patents rights of others. ZyXEL further reserves the right to make
changesin any products described herein without notice. This
document is subject to change without notice.
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FCC Part 15 Information

This device complies with Part 15 of FCC rules. Operation is
subject to the following two conditions:

1. Thisdevice may not cause harmful interference.

2. Thisdevice must accept any interference received, including
interference that may cause undesired operations.

This equipment has been tested and found to comply with the
limitsfor aCLASS B digital device pursuant to Part 15 of the FCC
Rules. These limits are designed to provide reasonable protection
against harmful interference in acommercia environment. This
equi pment generates, uses, and can radiate radio frequency energy,



and if not installed and used in accordance with the instructions,
may cause harmful interference to radio communications.

If this equipment does cause harmful interference to
radio/television reception, which can be determined by turning the
equipment off and on, the user is encouraged to try to correct the
interference by one or more of the following measures:

Reorient or relocate the receiving antenna.

Increase the separation between the equipment and the
receiver.

Connect the equipment into an outlet on acircuit different from
that to which the receiver is connected.

Consult the dealer or an experienced radio/TV technician for
help.

Changes or modifications not expressly approved by the party
responsible for compliance could void the user’s authority to
operate the equipment. Shielded RS-232 cables are required to be
used to ensure compliance with FCC Part 15, and it isthe
responsibility of the user to provide and use shielded RS-232
cables.

The declarations of CE marking:

g

The TA128 has been approved for connection to the Public
Switched Telecommunication Network using interfaces compatible
with ITU-TSS recommendation 1.420 (Basic Rate ISDN user
access). The TA128 complies with the following directives:



1. The Council Directive 89/336/EEC of 3 May 1992 on the
approximation of the laws of the Member States relation to
Electro Magnetic Compatibility. (EMC Directive)

2. Council Directive 91/263/EEC of 29 April 1991 on the
approximation of the laws of the Member States concerning
telecommunication terminal equipment. (The Telecom
Terminal Equipment Directive)

3. 93/68/EEC of 22 July 1993 amending the Directives
89/336/EEC, 91/263 /EEC and 92/31/EEC.(Marking Directive)

4. Council Directive 73/23/EEC and 93/68/EEC of 26 Dec 1996 on
the harmonization of the laws of the Member States relation to
electrical equipment designed for use within certain voltage
[imits.

5. The Council Directive 92/31/EEC of 28 April 1992 amending
directive on the approximation of the laws of the member states
relating to Electro Magnetic Compatibility.

Contacting ZyXEL

If you have questions about your ZyXEL product or desire
assistance, contact ZyX EL Communications Corporation in one of
the following ways:

Phone: In North Americacall between 8:00 AM and 5:00 PM
PST at (714) 693-0808

Outside North America, you can dial +886-3-5783942 EXT 252
between 8:00AM and 5:00PM Taiwan time (GMT +8:00).

Fax: ZyXEL in North America: (714) 693-8811 or Taiwan:
+886-3-5782439

E-mail:

Sales inquiries: sales@zyxel.com in North America
sales@zyxel.hinet.net outside North America.
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Technical support: support@zyxel.com in North America
support@zyxel .hinet.net outside North America.

Product information: Visit our site on the World Wide Web:
http://www.zyxel.com.

FTP: Information , such as ZyXEL software and ROM updates
for North America can be found at this FTP address:
ftp.zyxel.com

For European versions and related files, use the address:
ftp.zyxel.co.at

Postal Service: You can send written communications at the
following address:

ZyXEL Communications Corporation

6, Innovation Road |1, Science-Based Industrial Park
Hsinchu, Taiwan 300, R.O.C.

or

ZyXEL Communications Inc.

4920 E. LaPalma Avenue

Anaheim, CA92807, U.SA.
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1 introduction

Congratulations on your purchase of aZyXEL Omni TA128. The
TA128 sets new price/performance standards for the explosively
growing Internet and telecommuting applications market.

When used with off-the-shelf Internet or remote access client
software, the TA 128 enables mobile or home users to connect to
the Internet or branch offices over ISDN lines Hassle Free! The
same device also allows a user to connect to the analog world viaa
modem, fax machine, or telephone connected directly to the
TA128.

To take advantage of constant new devel opments, the TA128
employs flash EPROM, which allow for convenient uploading of
newly available firmware, preserving your hardware investment.

The TA128 supports both D and B Channels protocols. For the D
Channel, it supports DSS1, 1TR6, DMS-100, AT& T Custom, and
NI-1. For the B Channels, X.75 SLIP, V.120, V.110, PPP Async-to-
sync Conversion and Bundle (128K bps).

ZyXEL’s expertise in data compression has been brought to the
TA128. With its V.42bis compression on the B Channels using
either X.75, V.120, or STAC/LZS compression over PPP/MP the
TA128 can effectively communicate at speeds up to 460K bps over
ISDN lines.

The TA128 also has two analog ports for handling fax machines,
modems, and tel ephones. Two different analog devices can
communicate over the two B channels to two different locations
simultaneously, so you can send afax and make avoice cal at the
same time. The analog ports aso recognize standard DTMF tones
aswell as pulse diaing.



Key Features of the TA128

Speed and Compatibility
Plug and Play support for Win95 environment.
Full compatibility with both ISDN and remote PSTN vialSDN.
Supports leased line operation.

Multiple signaling protocol compatibility with the following
network switches: DSS1, 1TR6, NI-1, AT&T 5ESS, and
Northern Telecom DM S 100.

Supports X.75, V.110, V.120, and PPP Async-to-Sync
Conversion B Channel protocols.

B Channel speeds of 56K bps(in-band Signaling) and 64K bps
(out-of-band Signaling).

112K bps/128Kbps channel bundling: MLP, CCB, and Multilink
PPP(RFC1661).

V.42bis data compression using the X.75, V.120, and Bundle
protocols.

STAC data compression using PPP/MP

Two application program interfaces:
ZyXEL ISDN AT Commands
CAPI 1.1aand CAPI 2.0.

Intelligent Features
Automatic ISDN/analog call detection.

Feature Phone operation, including call back, broker, and three-
way conferencing.

Two independent DTE ports:
DTE Port #1



Asynchronous: Auto Baud Rate up to 460.8K bps
Synchronous: Configurable Rate up to 128K bps
DTE Port #2

Asynchronous: Data Rate up to 115.2Kbps
Two analog tel ephone jacks (anal og adapters) with metering
pulse function.

Built-in internal speaker with volume control.
Push-button switch for quick dial and tear down.
Call-back security with password protection.

Flash EPROM memory for easy firmware upgrades.

Technical Specifications
Status Display: 10 LED indicators.
Flow Control: Software XON/XOFF or hardware CTS/RTS.

Configuration Setting: Software programmable with
nonvolatile memory for profile storage.

Diagnostics: Self and loopback tests.

Physical Characteristics
Line Interface
RJ45 for ST or U interface, RJ-11 for phone connection.
DTE Interface
DB-25 connector for DTE Port 1.
DB-9 connector for DTE port 2.
Weight (g)
383
Dimensions (cm)
L-18.1 x W-13.5x H-3.7



U-Interface Option

For North American ISDN, ZyXEL provides an optional 2B1Q U-
interface which allows direct connection to the network without the
use of an external NT-1 device.

Unpacking Your TA128

Y our TA128 should come with the equipment listed below. If any
item is missing or damaged, contact your dealer or ZyXEL
Customer Service Department immediately.

1. One(1) TA128 I1SDN Termina Adapter.

One (1) power adapter.

Two (2) RJ-11 telephone cables.

One (1) RJ}45 ISDN telephone cable.

One (1) 6' shielded RS-232 25-pin to 25-pin cable.
One (1) 3.5" driver and utility disk.

One (1) warranty/registration card.

One (1) TA128 User's Manual.

O N o g &~ WD

How to Become a Registered Owner

Complete the pre-addressed registration card and placeit in the
mail. Registered owners will receive future product information and
update announcement. Save your dated invoice as proof of
purchase.



2 Installing your TA128

Back Panel of the TA128

Y ou will find the following switch and connectors on the back
panel of the TA128: See the figure below:

ON/OFF - Power switch; turnsthe TA128 ON or OFF.
POWER - Input terminal for power adapter.

To DTE 1 - Serial port DB25 female connector for connection to
the seria port of aDTE (computer/terminal).

To DTE 2 - Serial port DB9 female connector for connection to the
seria port of aDTE (computer/terminal).

ISDN - ISDN RJ-45 terminal jack; connectsto a S/T interface or a
U interface (depending on the TA128 model purchased).

PHONE 1 - RJ-11 terminal jack for analog adapter 1; for
connecting to analog equipment. (phone, fax, answering machine,
etc.)

PHONE 2 - RJ-11 terminal jack for analog adapter 2; for
connecting to analog equipment.

R NoTE: The signal-pin assignment of the RJ-45 and RJ-11 phone jacks
are listed in Chapter 18 .

=== nla=n [ T
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Figure 2 -1 TA128 Back Panel



Connecting Your TA128 to the Power
Supply

To Connect your TA128 to the power supply, follow the steps
given below:

1. Turn off your computer.

2. Make sure the power switch on the TA128 isin the OFF
(down) position.

3. Connect the round end of the power adapter to the POWER
JACK onthe TA’s back panel.

4. Plug the power supply unit to an AC wall jack then power on
the TA128.

5. Observethe LED light status on the front panel of your TA128
and make sure PWR LED ison.

R NoTE: Use only the power adapter supplied with your TA. Never use a
power adapter designed for a different product.

Connecting the TA128 to Your Computer

Y our TA128 comes with a 25 pin, male to female cable, which isto
be used to connect the main serial port of TA128 to your computer
seria port as seen in the figure below:



Connecting the TA128 to your Computer Serial Port

o= —olo=0n0 |

N/

F@NER T@ ¥TE * T@ WTE 2 15BN P-@NE1 FHONEZ

Male cable ane te
masem Serlal port

Fernale cable erd te
camputer serial part

Figure 2 -2 Connecting the TA128 to Your Computer

Complete the following steps to connect the TA128 to your
computer:

1. Turn off the power to your computer.
2. Connect the male end of the 25 pin cable to serial portl.

3. Connect the other end of the cable (female end) to your

computer’ s seria port. In case your computer only suppliesa9

pin serial connector, you will need to usea25 pinto 9 pin

converter (9 pin femaleto 25 pin male). If you have another
type of serial port connector, such as on the Macintosh, you

will need a specia cable for the connection.

4. Once the connection is made, turn the computer back on.



Connecting the TA128 to Your ISDN Line

The TA128 comes with a choice of two types of ISDN line
interfaces:

S/T interface - This can only connect to your NT-1 (Network
Termination) device.

Warning: Do not under any circumstances connect directly to the ISDN
wall jack.

U interface - This allows you to connect directly to your ISDN
wall jack.

Warning: The ISDN jack is for ISDN line connection only. Connection of a
phone line may result in damage to your Terminal Adapter.

Attention: La fiche ISDN est destinée uniquement pour la connexion
sur une ligne RNIS. La connexion sur une ligne téléphonique
peut endommager votre adaptateur de terminal.

U Interface Model

If you have purchased the TA128 U-interface model, you can
connect the U-Interface directly to the wall jack.

In most cases, the ISDN jack installed by the phone company isa
RJ11 jack (except in Canada, where RJ-45 jack will beinstalled),
and the U-Interface jack on the back of the TA128 isa RJ-45 jack.
A RJ45 to RJ45 (or RJ-11 to RJ45, depends on your regional
distributor’ s request) phone cable isincluded with your TA128.

To connect the TA128 to your ISDN line:

Connect the RJ-45 connector to the “ISDN U” jack on the
back of the TA128.

Connect the other end of the RJ-45 cable (or RJ-11) to your
wall jack.



S/T Interface

If you have purchased the TA128 S/'T model, you will need an NT-
1 deviceto connect to the network.

olae=nl T T
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Cable

Figure 2 -3 Hooking Up an NT-1 Device

NI-1 Bavices

Power On and Self Diagnostics

Once you have completed all of the installation steps above, flip the
TA128' s On/Off switch to the ON (up) position.

The unit should cycle through a self test sequence, where you
should see aseries of LED lightsblinking (LED, B1, B2, AA). After
this cycleis complete, the PWR light should stay on.

If the test routine fails, the LNK LED flashes. Refer to Chapter 15,
for more information on self-tests and error codes.

If you have acommunication program loaded and active
(connected to the same serial port asthe TA128), you should see
the DTR LED should be ON after the self test.



TA128 Front Panel
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Figure 2 -4 TA128 Front Panel

The LED Indicators

PWR - The power on LED lights up when the TA128's power is
turned ON.

LNK - TheLink LED lights up when the link with the local switch
is active and flashes when attempting to make a connection.

B1 - The B1 channel connection LED lights up when the B1
channel is established.

B2 - The B2 channel connection LED lights up when the B2
channel is established.

AA - The auto-answer LED lights up when the TA128 isin Auto
Answer mode and flashes when it rings.
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DTR - The dataterminal ready LED lights up when the DTE or
computer connected to the DTE Port indicates that it is ready for
communication by raising the corresponding RS-232 signal.

TX - Thetransmit data LED flashes when the DTE/Computer is
transmitting datato the DTE Port of the TA128.

RX - Thereceive data LED; lights up when the DTE/Computer is
receiving datafrom the DTE Port of the TA128.

Phone 1 - The phone 1 LED lights up when the POTS port 1
telephone/handset is off-hook.

Phone 2 - The phone 2 LED lights up when the POTS port 2
telephone/handset is off-hook.

Front Panel Switch

When the TA128 isin command state, pressing the front panel
button causesit to dial the default phone number pre-stored in the
NVRAM. The default number pointer to the telephone directory is
assigned by the AT*Dn command.

When the TA128 is on-line, pressing the button will tear down the
connection and bring it into command state.

Torestorethe TA128 to its factory default settings and initiate the
loop-back test, turn the power ON while pressing and holding the
switch. Continue holding the switch for 3 to 5 seconds after turning
the power ON.

11
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3 Configuring Your ISDN
Line and Network

The set up procedure for the TA128 needs to be done only once.
The settings will be stored in non-volatile RAM. The only time you
will need to reconfigure your lineis when you perform a hardware
reset on your TA or when you change options on your ISDN line.

Thereisasimple Windows 3.x, NT4.0 or 95 utility provided by
ZyXEL to help you set-up the TA128. We will explain how to
setup your switch using a Windows/Windows 95 utility which
comes with the TA128.

If your TA128 is not going to be set up by a computer running
Windows, you will need some type of terminal program that allows
you to send AT commands to the TA and receive responses from
the TA.

Configuring Your TA using a Configuration
Utility
Along with your TA128, you will find adisk labeled “Zy X EL

ISDN Configuration Manager”. Complete the following steps to
install this software:

1. Insert your ZyXEL Configuration Utility disk into the floppy
drive on your computer

From Windows 3.x choose Run... from the File menu.
From Windows NT4.0 choose Run... from the File menu.
From Windows 95 choose Run... from the Start menu.

Type: A:\setup.exe and press Enter.

o g A~ W D

Follow the instructions on your screen.
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Configuring your TA using a Terminal
program

If you are not using the ISDN configuration utility that is packaged
with the TA128, you will need aterminal program with which to
configure the unit. The TA128 should work with any asynchronous
terminal program that can communicate directly with one of the
communication ports on your system. If you do not know how to
use aterminal program, refer to the instructions that came with the
terminal program.

Make sure the program is set up to communicate with the COM
port that the TA128 is connected to. Y ou can check to seeif the
DTR LED ison when the terminal program is active. In most cases,
if theterminal program is active and ready to communicate with
the port that the TA128 is connected to, it will activatethe DTR
signal. Thiswill causethe DTR LED to light up. If the DTRLED is
not ON, you will need to check the program’ s settings.

The communication speed can be set to anywhere between
2,400bps and 460,800bps, but 115,200bpsis agood default value.
The TA128 will automatically adjust its speed to match your
communi cation speed.

Once the terminal communication program is ready, you can type a
simple command to see if the TA128 responds.

Type:
AT<Ent er >
TA128 should respond:
oK
Type:
ATl <Ent er >

TA128 should respond:
1281
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Type:
ATl 1<Ent er >
TA128 should respond:
TA128 USA: V 1.00a (Firmware version number)
7607 (Firmware checksum will change based on your firmware version)

XK

Once the TA 128 accepts the commands that you typed, it is ready
to be programmed and ready to operate with your ISDN network.
If you do not receive any response from the device, go over your
installation procedures again or contact ZyXEL Technical Support.
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4 1SDN Communication
Basics

In this chapter, we will cover how to initiate and receive calls over
digital linesusing your TA128.

Understanding AT Commands

AT commands are used to configure and control the TA128.
Command statements are usually sent to the TA by being typed
from the computer keyboard.

Command statements must be written in a specific form in order
for the TA128 to recognize them. A command statement begins
with the letters“AT” or “at”. It isthen followed by one or more
commands and then by <Enter>.

AT commands can only beissued whenthe TA128 isin
“command” or “off-line’” mode.

Once the TA128 has established a connection with the remote
device, it goesinto “on-line” mode, and the characters sent from
your computer (through the TA128) are transmitted to the remote
device.

In order to issue an AT command statement, you first need to run
your communications software and configure it to the port
connected to the TA128. Refer to your communications software
manual if thisis not the case.

Once the communication terminal program is running and the
TA128 is connected:

Type:
AT<Ent er >
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TA128 responds:
oK

This confirms that the TA and your computer are communicating
correctly.

Supported AT command types:

Type of AT Command Example

Basic AT (Hayes compatible). ATA

Basic AT$ (on line help). ATS

Extended AT&. AT&F

Extended AT* command. AT*I1

S-Register command. ATS0=1

S-Register bit-mapped command setss | ATS13.1=1

Register bit 1 equal to 1).

S-Register inquiry command. ATS0?Or ATS13.1?

Y ou may also browse thelist by using AT$.

Quick Tips when issuing AT commands:

The ENTER or RETURN key must be pressed to execute a
command.

Multiple AT commands can be combined into one line. For
example, AT&O2 and ATBO02 can be combined into one line
AT&O2B02.

The TA128 processes commands from left to right. The AT
command that appears to the right might over-write the command
to the left. For example, ATB13B14 will result in ATB14 since both
B13 and B14 can not co-exist.

If you see duplicated characters for each one you type, your TA128
and software both have their echo feature turned on (the TA128
defaults to enable command echo). To eliminate the double
characters, turn off software command echo.
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Use“A/” to repeat the last command. No ‘AT’ prefix is needed for
this command.

The TA128 supports either verbose result code (i.e. “OK”) or
numerical result code (i.e. “0"). You can use ATVn command to
Set it one way or the other:

Command Description
ATVO Select numerical result code.
ATV1 Select verbose result code.

Outgoing Calls

The TA128 has 3 modes in which to send communication over
ISDN network.

ISDN data.
Analog port, Phone 1 communication.
Analog port, Phone 2 communication.

These modes are auto-switching based on the commands you
issue. Let’stake alook at how the communication modeis
automatically switched. At your terminal program, proceed with
the following instructions:

Dialing out using ISDN mode
The command “ATDI” tellsyour TA128 that you want to make an
ISDN data call and to therefore use the ISDN mode to call out.
Type:

ATDI 17142630398<ent er > (Make an ISDN call)

Dialing out using ISDN mode’s optional Speech Bearer
Service

TA128 supports ISDN data utilizing Speech Bearer Service. To
enable this function, you need to set S-register S83 bit 7to 1
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(ATS83.7=1). Thisfunction is useful in the areas where ISDN
service providers charge lower usage rate for voice (speech) calls.
To enable this function, type:

ATS83. 7=l1<ent er >
Todisableit, type:
ATS83. 7=0 <enter>

Dialing out for Analog Adapter Port 1

Using the “A” command following the “ATD” will tell your
TA128 to automatically switch call to analog adapter, Phone 1,
once dialing is compl ete.

Type:
ATDA17146930762<ent er >

R NOTE: You must have an analog modem connected to your analog port
before you issue this command.

Dialing out for Analog Adapter Port 2

Using the “B” command following the “ATD” will tell your TA128
to automatically switch calls to analog adapter Phone 2, once
dialing is complete.

Type:
ATDB17146930762<ent er >

Manually switching communication modes

The manual switching functions will only be necessary if your
communication software does not alow you to change your dial-
up string.

Conventional dialing commands: ATD, ATDT and ATDP, used by
many existing communication software, can be mapped onto one
of the new dialing commands according to the AT& O setting as
follows:
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AT Command | Dial string it will map to

AT&O0 ATD, ATDT and ATDP arethe same as ATDB.
AT&O2 ATD, ATDT and ATDP arethe same as ATDI.
AT&O3 ATD, ATDT and ATDP arethe same as ATDA.

Thefactory default is AT&O2. This meansthe TA will select ISDN
data mode when you do not specify which communication mode
touse (i.e. ATD or ATDT).

Placing the Call

To initiate a call, choose the proper communication mode and
configure the mode according to the bearer service (or protocol)
you want to use. Here are some simple commands that will be
useful when placing acall:

Command Description
ATBnn Changes ISDN B channel protocol setting.
ATDL Re-dials the last dialed telephone number.

Incoming Calls

When acall comesin, it will be carried by one of the following
protocols:

V.120
HDLC PPP, MPPP or SLIP
V.110
X.75
or the call may beinitiated by an analog device.

This section will provide some general guidelines for setting up the
devicefor cal answer handling. Be aware that the TA128 will not
automatically answer acall unless S-register SO is set to avalue
greater than O (zero). If S-register SO=0, the TA128 will only report
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audible tone that will allow you to decide whether or not you
should take any action.

When an ISDN data call comesin, the TA128 will try to negotiate a
connection using the proper ISDN protocol. When an analog call
comesin, the TA128 will send the call to the analog port as the
factory default, Phone 1 and then Phone 2.

Digital Data

The TA128 currently supports Circuit Switched Data (CSD) for
ISDN data applications. The CSD protocols supported by the
TA128 include: PPP, MPPP, V.120, X.75, and V.110. PPPisthe
most popular protocol used in North America; it isused by most
Internet service providers. Once the TA128 answersacall, it will
examine the incoming data to determine which protocol to use, and
automatically switch to thismode. The TA128 is able to auto-
switch for PPP, MPPP, V.120, X.75, V.110, and above protocols
over the speech channel. In most cases, you can rely on the auto-
switching feature for your applications. If you need more specific
settings for answering calls, refer to the section entitled “ Answering
aCal using MSN” found later in this chapter.

R NoTE: For DTE Port 2, only PPP, V.120, and X.75 are supported.

Determining the Packet Length

The user’ sinformation is sent on aframe-by-frame basisfor VV.120
and X.75. Sometimes we call it “packetized.” The maximum frame
length on the sending side should not exceed the maximum frame
length that the receiving side allows. Sometimes this information
will be exchanged during handshaking. However, few
manufacturers, if any, have implemented this mechanism.

If the sending side sends packets greater than what the receiving
side allows, the receiving side will discard the frame and reply with
a Frame Rgject frame (FRMR). FRMR indicates that the
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information received is too long. Both sides will then reset their link
layer negotiation and re-send the frame again. Usually thiswill
happen repeatedly until the call gets disconnected.

The TA128 has afixed maximum receiving frame size of 2048
octets which is larger than most devices can support. The default
maximum sending frame size is 252 octets for V.120 and 2048 for
X.75. If you need to change the maximum sending frame size, the
ATCL command should be used.

Type:
ATCL252<Enter> (Set the frame size to 252 octets,
user value between 1-2048)

TA128 responds:
(01¢

Type:

ATCL?<Enter> (To inquire about the current
setting of the packet length)

TA128 responds:
Maxi mum user data length in a packet (byte) : 252

Answering a Call using MSN

When answering an incoming call, the call will first be identified if
the caller number matches the MSN settings.

The Multiple Subscriber Number (MSN) supplementary service
enables multiple ISDN numbers to be assigned to asingle ISDN
BRI line. It alows the caller to select, viathe public network, one or
more distinct terminals from avariety of terminal choices. Since the
Omni supports many different communication protocols and two
analog adapters, each of these ports can be assigned to an ISDN
number using the following command:

AT&ZIn=s (where ‘s’ is the MSN)

&ZI0=s \ assigns MSN ’'s', phone number for X.75.
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&Z11=s | assignsMSN 's', phone number for V.110.

&Z12=s | assignsMSN 's', phone number for V.120.

&Z13=s | assignsMSN ’'s', phone number for PPP, M PPP.

&Z14=s | assignsMSN 's for ISDN data, protocol auto-
detection.

&Z15=s | assignsMSN 'S, phone number for DTE Port 2.

&Z16=s | assignsMSN ’s’, phone number for Phone 2.

&ZI7=s | assigns MSN ’'s’, phone number for Phone 1.

AT&ZI17? can be used to display the MSN numbers. The factory
default for these numbers are UNASSIGNED.

If an incoming SETUP message is offered with addressing
information (i.e. the appropriate part of the called _party number),
this address will be compared with the MSN numbers assigned by
the AT& ZIn=s commands. The call will be accepted using the
specific protocol, if the assigned number of this protocol matches
the received called party number.

R NOTE: You are not required to enter the complete number string for the
AT&ZIn command. The last few distinguishable digits will be
enough for the TA128 to make the decision. Two phone number
strings are said to be matched if their least significant “n” digit(s)
are identical, where “n” is the number of digits in the shorter
string.

Called_Party Subaddress information within the incoming SETUP
message can also be used to select the protocols and/or analog
ports. In normal conditions Called Party Subaddress information
isnot used by the TA128 to select the protocols or services, but
only indicates the subaddress (if any) to the DTE. Refer to Chapter
11 for more detailed information.

Data over Speech Channel

If you are expecting ISDN data calls through the Speech (Voice)
channel, you need to setup MSN for it. If no MSN entries are
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found in MSN ISDN data lists, all Speech (Voice) calswill be sent
to either Phone 1 or Phone 2. Which entry to use would depend on
the type of data call that you are expecting. If you only expect PPP
calls, you should enter the number that the remote user will use to
dial inentry #3 (AT& ZI3=xxx) or entry #5 (A& Z15=xxx). Once
thisis set, the TA128 will attempt to use PPP protocol to
handshake with the remote site whenever acaller diasinto this
number.

Best-effort call answering

If some numbers have been set using the & ZIn command (this can
be seen by issuing the AT& Z1? command) and they are not
matched with the address of the incoming call, the TA128 will, by
default, ignore the call asit may be intended for other devices that
share the same S/T interface (SO bus) with the TA128.

If you want the TA128 to answer inbound calls using all possible
protocols, you can set the best-effort call answering bit as follows:

Command Function

ATS119.3=0 | Answer call only when number matched. (default)

ATS119.3=1 | Best effort call answering.

Ambiguity resolution switch for voice calls

For a Speech or voice-band-data call, if the & ZI number
assignment can tell which of the analog adaptersis being
addressed, then the call will be delivered to the proper destination.
But sometimes, ambiguity of address matching may exist. This
may happen if the & ZIn numbers of the various protocols are
either unassigned or not matched. In this case, users may wish to
set answering priority to an analog port. The AT&Ln command
sets the address ambiguity resolution flag as follows:

AT&LO - Analog adapter 1 has the higher priority to answer a
voice or voice-band-analog-data call; if analog adapter 1 is busy,
the call will be routed to analog adapter 2.
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AT&L1 - Analog adapter 2 has the higher priority to answer a
voice or voice-band-analog-data call; if analog adapter 2 is busy,
the call will be routed to analog adapter 1.

Multi auto-answering of data calls

When an ISDN data call comesin, the TA128 can determine the
protocol to be used in one of two ways:

1. By way of the information conveyed by the SETUP message
(for DSS1, these include the Bearer-Capability, Low-Layer-
Compatibility, or High-Layer-Compatibility information
elements; for 1TR6, these include the Service Indicator aswell
as an Additional Octet of the Service Indicator)

2. By the Multi Auto-answering process. The TA128 determines
the protocol by monitoring the B channel signal sent by the
caling site.

With either method, the data call can be identified by the TA128 to

be X.75, V.110, V.120, or PPP, MPPP Async-to-Sync conversion.

If the address-matching process is again unable to tell which
protocol to use, the TA128 will go into its“Multi Auto-answering
Routine,” by examining the B channel data pattern and hence
determine the protocol to use.

When alerted, the TA128 will send aRING messagetothe DTE in
the following format:

RI NG

FM 17145522863 TO. 17142630398

26






Install New Modem

e Click the manufacturer and model of your madem. If your modem is not listed,
or if you have an ingtallation disk. click Have Disk.

Manutacturers: Madels

I Standard 300 bps Modern
J | Standard 1200 bps Modem
Standard 2400 bps Modem
Standard 9600 bps Modem
Standard 14400 bps Madem
Standard 19200 bpz Modem lj

Standard 28RN0 s b ndem
Have Disk... 1

e iew Uem Tys]

< Back i Mext » i Cancel i

4. Click the“Have Disk” button.

Install From Disk
Irisert th tacturer's installation disk int
the i soloctod, e hon cick UK.

Cancel 1
Copy manufacturer's files fram:
m :j Browse... i

5. Insert the ZyXEL Windows 95 driver disk into your floppy
drive and click OK. If you have downloaded an updated INF
filefrom ZyXEL’s FTP, website, or BBS, use Browse to find
the location of the updated .INF file, click Open, then click
OK.
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A Chck the marwlsc aer and ncaded ol wour moden. 1| youn moden is rok ksbed.
or I o haise: o in sladlabion disk, o ik Haren Ok

Wodsls

SweEL ISOK = 75 MUP 1200, E bl 255H EDN v2 % =]
ZyeEL ADDEM W24 2989, Ebte 20541 150M w2u

TAEL Ok 2825 1. 10

Iy EL SPEECH w1 .5 conrschion [ abdocdapier]. Ela Z3EH 1S0M 1.6 J
TW=EL SPEECH w2 s conrection (e sb-dicdspter]. Elie 20541 150K 20
PPl T ol S wie Ve Gemoani nnkal F e 2R IS0 Ll

Haua Disk.

Bt [ Wetr | conwd |

6. Select the TA128 driver with the protocol that your host is

using. Generally, the samples listed below will work. However,

we recommend that you check with your ISP to verify the

protocol they use.

If you are connecting to an Internet Service Provider (ISP),

select:
ZyXEL TA128, PPP 64K

If the | SP has not upgraded to an ASEND compatible server,

select:
ZyXEL TA128V.120 64K

If you are calling another location such as a BBS system, select:

ZyXEL TA128V.120 64K
If you dial up to CompuServe, select:

ZyXEL TA128 V.120 64K

If you are calling MicroSoft Network's (MSN) ISDN line, select:

ZyXEL TA128, PPP 64K

After you have completed the selections above, click Next.
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Inctall Hew Modsm

“'ou e cbecind e folossing moder

{E&#EL Orera TAT2E

Seeack the po o use milh e noden

Pkt Port LFT1]

<Bock | Ned> Corcnl |

1. Select the COM port your TA is connected to and click Next. A

final dialog will appear. Click Finish. Y ou should see awindow
similar to the one below:

Beerrered | Digmcatics |

é"‘? Thia Folkeirg rroodenes Sia i upoan this compae:

Diisling Fiefeisnees

Dialiig horme Dl Lo eslion
Uz Diakng Propades io modfy hom vour colls e
dialed

[ialing Propesties

Clons I ance

2. Click Close. This completesthe installation of your TA128

modem driver. Y ou may now use programs such as“Dial-Up
Networking” with your TA128.



Configuring Windows 95 Dial-Up
Networking

This section assumes you have aready fully installed Windows 95.
If you have not installed the Dial-Up Networking featurein
Windows 95, please install it before you continue.

1. Double click on the “My Computer” icon and then double
click on the “Dial-up Networking” icon. From within the Dial-
up Networking folder, double click on the “Make New
Connection” icon.

Tppe = rame oo the compuls pou =i debrg:

P e
r Seect @ pmodeme
@ |Z5EL. Droni T2 xl
Conbare..
; Hewt + Coned |

2. Choose aname for your connection and select your modem
type from the drop down window. Then click on the “Next”
button.
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Make New Connection

Tupe the phone number for the computer pou want to call:

Ajea code:

Telephone number:
2 [ SR

Country code:

IUnited States of America [1)

< Back I Mext » I

Cancel |

Type the phone number of your ISP or of host you will be

calling. Click on the “Next” button.

Networking folder.

menu.

Ayma poder

Click on the Finish button. A new icon is created in the Dial-up

Right click on thisicon, then select “ Properties’ from the

T slephores rumber:

|

Lapriy code

|Unisd Siadax ol Amanica 1]

W Lip= courhy code snd sr=a code

Coogpant ang:
@ {EWEL Qi T 120
Configue. ..

5

| Gesves Tppe.. I

o ] oo |

6. Make sure your TA128 appearsin the “Connect Using” box.

Then click on the * Server Type” button.
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My Connection [ 7]

General Server Types | Scriptingl

Type of Dial-Up Server:

IF'F'F'. “windows 95, Windows NT 3.5, Intemet _‘J

~Advanced options:
™ Log onto network
¥ Enable software compression

I Require encypted password

—Allowed network D[DtDCDIS: e
[~ MetBEUI
I Pt/ P Compatible

% ICPAP TCPAP Settings.. |
coce |

These options are mostly host or server specific.
If you are using PPP, use the default settings shown above.
If you are connecting to aLAN, then select “Login to

If you are logging on to a Microsoft Windows network,
select “NetBEUI.”
If you are logging on to a Novell network, then select
“I1PX/SPX Compatible.”
If you are logging on to an Internet connection, then select
“TCP/IP.”

7. Click on “TCP/IP Settings.”



TCP/IP Settings [ 2] ]

{+ Server assigned IP address
" Specify an P address =~ -

| addiess: o.a.,0 .0

Primary DMS o.0,0.0

Secondary DNS: 0

=1
=1
=1

Primnary wIMS: o.0,0.0

Secondary WINS: L 1 A 1 RN

¥ Use IP header compression

¥ Use default gateway on remate netwark

K Cancel ;

H

If your host requires you to specify an | P address (Static I1P),
then click on the " Specify an IP address" radio button and enter
your |1P address. Otherwise, leave the " Server assigned IP
address' checked. Most servers assign an | P to you when you
login.

Click the “ Specify name server address’ radio button and enter
your primary and secondary DNS (Domain Name Server) IP.
Obtain the DNS numbers from your ISP. In most cases, you
should leave "Use IP header compression” and "Use default
gateway on remote network™ checked. When all of the

sel ections have been made, click “OK.”

This compl etes the remote connection definition. Locate the
new connection icon in your “Dial-up Networking” folder, and
doubleclick onit.



=¢ Connect To

My Connection

User name: IM}‘ACCDUN

Paszword:

7| Save passwmd

Phane number: (5551234
Dialing from Drefault Location ~|  Dial Properties...

Connect I Cancel |

9. If the User name and Password are incorrect or are not there,
type them in. Click on the Connect button and your TA128
will dial the number and establish a connection.

CAPI Installation

Follow the steps below to install the ZyXEL Internet Configuration
Manager and ZyXEL CAPI drivers:

1. From the Win95 Start button choose Run.
2. From the Run dialogue box type: A:\Setup.exe and click OK.

3. Fromthe ZyXEL ISDN Installation dialog box choose the
appropriate CAPI driver and click the Install button.
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I ZyxEL ISDN Installation I

[ Install to

[CAZYREL\ZyConfig | [[setLocation |

[ Installation Options:
< ZyXEL Internet Configuration M anager

[<] ZyXEL CAPI Ver. 1.1. Profile A driver [16-bit)
[5] ZyXEL CAPI Ver. 2.0 driver [16-bit)

[ ZyREL CAPI Ver, 2.0 driver [32°bit]

From the Question dialogue box click No if you do not wish to
setup Multiple Subscriber Numbers. This completes CAPI
installation. If you click Yes continue with the steps below:

Only CAPI 1.1arequires setup of Multiple Subscriber
Numbers.

9 Installation is complete. Would you like to run

ZyXEL CAPI to setup Multiple Subscriber
Numbers ?

From the Set Multiple Subscriber Numbers dialog box typein
the desired numbers and click OK.

= Set Multiple Subseriber Number

Multiple Subscriber Humbers

MsWo-[ | W
MSHI:[ | MSHG:
MeN2:[ ] MW | | | [ camce |




6 Point-to-Point Protocol
(PPP)

Introduction

Point-To-Point Protocol is designed for smple links which
transport packets between two peers. These links provide full-
duplex simultaneous bi-directional operation, and are assumed to
deliver packetsin order. PPPisintended to provide acommon
solution for easy connection for awide variety of hosts, bridges
and routes.

In the process of configuring, maintaining and terminating the

point-to-point link, PPP goes through several distinct phases which

are specified in the following simplified state diagram:
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Up Opened
Dead Establish Authetication
Fail Fail
Down Closing
Terminate Network

Figure 6 -1 Point to Point Link Pathway

|

Datawill be transmitted only when the link isin the open phase.
Negotiation details are described in RFC1661.

Feature list

Async to Sync Conversion

PPP uses HDL C-like framing as encapsulation, which can be bit-

oriented or character-oriented. Most |SDN routers use bit-oriented

HDL C framing, also known as synchronous transmission.
However, serial transmission in most personal computersis still
character-oriented, also known as asynchronous transmission. In

order for an ISDN router and PC to communicate, it’s necessary to
do asynchronous to synchronous conversion. ZyXEL’s TA128 can

be used as a bridge. Any datafrom aPC to ZyXEL TA will be

converted from asynchronous to synchronous form and vice versa.
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PPP HDLC framing is described in RFC1662. PPP over ISDN is
described in RFC1618.

Related command:
ATBA40 - Async to Sync PPP conversion.

Authentication conversion

After alink is established, it is necessary to authenticate the peer
for security reasons. There are two popular authentication methods.
Oneis Password Authentication Protocol (PAP) and the other is
Challenge Handshake Authentication Protocol (CHAP). PAPis
less secure because it transmits the username/password in plain
text form. Unlike PAP, CHAP transmits the username/password in
coded form. Some | SPs may support CHAP as the only method
for authentication. For those applications which do not support
CHAP, the TA128 converts PAP into CHAP. By default, the
PAP/CHAP conversion is always activated, so the authentication
from the TA128 to PC is aways PAP. That means you must
configure your software to accept plain text as password
authentication. Do not worry about password |eakage, the TA128
will send the password out in hashed form by CHAP. Sometimes
CHAP can not be supported by the ISP. Y ou may set S87.2=1to
use PAP only. If you do not want to do authentication at all, set
S118.3=1 to disable the conversion.

R NoTE: Disabling authentication may cause problems in Windows 95.

CHAP isdescribed in RFC1994 and PAP is described in RFC1334.
The only hash method supported by CHAPisMD5, MS-CHAP
isn’t supported yet. At this time authentication conversion works
for clientsonly.

Related commands:
ATS118.3 =1 - Disable authentication conversion.

ATS118.3 = 0 - Enable authentication conversion depends on
S87.2 (default).
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ATS87.2 =1 - Accept PAP/None only.
ATS87.2 = 0 - Accept CHAP/PAP/None (default).

Compression Control Protocol (CCP)

The ISDN channel can be utilized more effectively when using
compression. Compression Control Protocol (CCP) is used by PPP
to negotiate compression methods between peers. CCP starts after
the PPP reaches the network phase. Both ends must support the
same compression method to start packet compression. ZyXEL
supports STAC/LZS. Right now STAC/LZS s only supported with
single history check mode 0 (none), 3 (sequence) and 4 (extended).
Mode 1 (LCB) and mode 2 (CRC) are not supported due to patent
limitations. CCP negotiation is described in RFC1962. STAC/LZS
isdescribed in RFC1974. The TA will monitor the DTE' s activity.
If software compression has been negotiated, the TA will
automatically disable STAC/LZS compression.

Related commands:
AT&KOO0 - Disable CCP negotiation (default).
AT&KA44 - Enable CCP negotiation.

Multilink PPP

There are two B channelsin basic rate ISDN. This offersthe
possibility of opening multiple simultaneous channels between
systems giving users additional bandwidth on demand. Multilink
PPP is amethod for bundling both B channel into one PPP link for
higher throughput. It must be negotiated in the link establish phase
by both peers. If Multilink PPP is negotiated successfully, the
second link will be dialed after the first link reach network phase. In
some countries the directory number is not the same for both
channels. For dialing the second B channel with adifferent
directory number, both numbers must be obtained before dialing
out unless the peer supports BACP/BAP, which will be described
later in this chapter. Multilink PPP is described in RFC1990.
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Related commands:
AT&J3 - Enable Multilink PPP.

ATDI<num1>[+<num2>] - Dia Multilink PPP with num1
twice or with num1 and numz2 if they differ.

ATS61.3 =0 - Use rotate method to bundle both channels
(default).

ATS61.3 =1 - Use split method to bundle both channels.

ATEPDN = <num> - Set End Point Discriminator(EPD) for
classn (0-5). | isnot required to change the default settingsin
most cases unless your ISP provides these values.

Call bumping

Y ou can place or answer avoice cal from adevice that is attached
to one of the POTS ports while Multilink PPP is active. The TA128
drops one of the channels automatically and usesit for voice cals.
Once avoice cal ends, TA128 automatically reestablishes the
channel. For fully disconnecting with the central switch, thereisa
delay time between on-hook phone and channel reestablishment.
The delay for reestablishing the channel is 10 seconds. During call
bumping, the traffic for BOD is still under calculation. In other
words, the add persist time is calculated from the time when the
traffic is above the add threshold whether or not the phoneis on-
hook or off-hook. However, it won't dial until the phone has been
on-hook for 10 seconds.

Call bumping works for both client (dialing) side and server
(answering) side. However, the channel reestablishment is only
effective on the client side.

Related commands:

ATCEQO - Disable the call bumping function.
ATCEL1 - Enable the call bumping function (default).
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Bandwidth On Demand (BOD)

The function of bandwidth on demand (BOD) will monitor the
traffic on ISDN links while Multilink PPP. If thereislight traffic on
the link, one of the channels will be dropped automatically. On the
other hand, if only one B channel is used and data traffic is high
enough, BOD will establish the second B channel to increase the
bandwidth of the datalink. The wait for the second B channel’s
carrier is 60 seconds. If the second B channel can’t be connected
successfully the BOD will try again after 60 seconds. If the second
call is connected but negotiation failed, it will be retry three times.
If a connection is not established after the third try the Multilink
PPP will be disabled automatically.

For BOD, there are four parameters to set high/low threshold and
persist time. Traffic utilization is measured in the ISDN link. Highly
compressible data may not generate enough traffic to start the
second B channel. Both add persist time and subtract persist time
must be set to activate BOD.

Related commands:

ATJAN - Add traffic threshold for n K bits per second, n = 48
(default).

ATJSn - Subtract traffic threshold for n K bits per second, n =
32 (default).

ATKAmMN - Add persist timefor n period in m unit, n =0 - 127,
m = sfor seconds and m for minutes.

ATKSmn - Subtract persist timefor n period in m unit,n=0 -
127, m = sfor seconds and m for minutes.

BACP/BAP

Bandwidth Allocation Control Protocol and Bandwidth Allocation
Protocol isused for call request and link drop under Multilink PPP.
BACP is negotiated during the network phase. Without
BACP/BAP, the directory numbers of both B channels must be
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specified before dialing out. In some cases, it is not possible for the
| SP to support more than one chassis that is capable of bundling
both channels at the same time. With BACP/BAP, the second B
channel’ s directory number can be obtained while requesting a call.
The second directory number is not necessary any more. The
BACP/BAP is supported on the client side only. The server side of
BACP/BAP will beimplemented in an upcoming release.

Related commands:
ATBPO - Disable BACP/BAP negotiation.
ATBPL1 - Enable BACP/BAP negotiation (default).

R NoOTE: The status of BACP/BAP negotiation can't be saved in profile.
It's enabled after power on. The status can be changed only by
the power cycle of another ATBP command. AT&F and ATZ
doesn’t change the status.






[ Vv.110 and Synchronous
Mode Communications

V.110 ismost popular in Japan. The table below shows the
specifications of different ISDN protocols:

Synchronous V.110 X.75/\V.120
Layer 1 Transparent 80 Bits HDLC
Framing
Layer 2 None None LAPB/LAPD
Layer 3 None None 1508208 T.70
NL/V.120
Error Control No No Yes
V.42bis No No Yes
Async or Sync Sync Async Async
Bundle Yes (Note) No Yes
Max. Line 64K bps 38.4 Kbps 64K bps
Speed 128K bps (Note) 128K bps
AT-Command ATB11&M1 ATB10 ATBO:
Configuration (Sync Data) Transparent
ATB11&M3*11 ATBO1: T.70
(V.25his Sync HDLC) NL/ ATB20
Note : BONDING protocol for synchronous mode will be F/W upgradeable at
ZyXEL'soption.

Answering a V.110 call

Once you set the proper V.110 communication mode, either
asynchronous or synchronous, there is no need to configure the

ISDN mode to the protocol of an incoming call. The TA128 will be
able to determine the correct protocol to use by examining the data
coming in from the remote site if the device is set to auto-answer or
once an answer command is issued.

To allow the TA128 to answer the incoming call, you need to set
SO to avaue greater than 0 (i.e. ATSO=1). If SOisnot set (S0=0),



the DCE will report “RING” and will also make an audible ring
notification.

Making V.110 Calls

Before the ATDIxxx command is given to place the call, you need
to make sure that the TA128 isin asynchronous mode (AT&MO).
Then use the following commands to configure V.110:

AT Command | Description

ATB10 User rate follows DTE speed (see note below).
ATB13 User rate = 2400bps.

ATB14 User rate = 4800bps.

ATB15 User rate = 9600bps.

ATB16 User rate = 14400bps.

ATB17 User rate = 19200bps.

ATB18 User rate = 38400bps.

ATB19 User rate = 57600bps (Japanese version only).

The highest Async V.110 user rate depends on bit 4 of S119 as
follows:

S119.4=0 19200 bps.
S119.4=1 38400 bpsfor areas other than Japan (default).
S119.4=1 57600 bps for Japanese version.

If the DTE speed is higher than what has been set, the user rate on
above table will be used.

Synchronous Connections

Use the following commands to choose the data rate for
synchronous operation :

| ATB11 | 64000bps
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| ATB19 | 56000bps

There are two modes of synchronous operation:

1. Asynchronous commands, synchronous data (AT&M1):
The TA128 accepts AT commands in asynchronous mode.
Oncethe call is connected, it enters synchronous mode for data
transmission.

2. Synchronous mode (AT&M3*11): The TA128 accepts
synchronous commands from V.25 bis or a PC with an add-on
synchronous card, and exchanges data synchronously with a
remote TA.

R Note: The TA128 does not support network independent clock
compensation. The synchronous timing source must be supplied
by the TA128 , which is phase locked to the network
synchronous clock.

When in V.25bis command mode, the TA 128 supports the bit-
oriented HDL C (High-Level Link Control) synchronous protocol
which most synchronous communication links use. Use AT*li to
enable V.25bis commands. For synchronous applicationsthe TA is
set for use with one application, in normal situations. Save the
desired settings in the power-on profile and the TA will start up in
synchronous mode with V.25bis enabled. A special command set
RST is provided to get the TA back to asynchronous AT command
mode from V.25bis mode.

When the TA isused as a DCE device with arouter or main-frame
system, use the following command string for best results:

AT&S1&M3*11&WO0Z0

V.25bis Command Set

Command Messages

CRN <dial string \ Dial command with number provided.
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Command Messages

CRSn Dial command with number from memory,
0<=n<=39; n isthe memory location.

PRNn;<number> | Saves <number> to address n (0<=n<=39).

CIC Recelveincoming calls.

DIC Reject incoming calls.

RST Changes to asynchronous AT command
mode.

Indicator Messages

CNX Call connect.

INC Incoming call.

VAL Valid command.

INV Invalid command.

CFLxx Cdl Failure.

NT Answer tone is not detected.
AB Abort call.

ET Engaged tone.

NS Number is not stored.

RT Ring tone.

DTR Drop-Dialing Operation

The TA128 will automatically dial the phone number stored in the
NVRAM when it detects an off-to-on transition of the DTR line.
Before you enable the DTR drop action, a phone number must be
stored and saved to memory aong with an indication of which
number to dial on DTR drop. First use AT& Zn=s (n=0-39, s=phone
number) to store the phone number into NVRAM. Then, use
AT*Dn (n=0-39) to choose which of the in-memory phone
numbers should be dialed. Finally issuean AT&D1 to enable DTR
drop dialing operation.

R Note: Phone numbers must include a prefix for specific call types, e.g. |
for ISDN.



An example of DTR drop dialing is given below. The destination
phone number is 5551234.

1. Issuethe command

AT&Z0=| 5551234

to save phone number to NVRAM.
2. Issue the command

AT* DO

To set phone number 0 asthe DTR drop destination phone
number.

3. Issue the command

AT&D1

Enable DTR dialing operation.
4. Turnthe TA off and back on.
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8 V.120ISDN

Communications

This chapter describes how to set-up and configure your TA128
with the V.120 ISDN protocol. The table below showsthe
specifications of different ISDN protocols:

V.110 V.120 X.75
Layer 1 80 Bits HDLC HDLC
Framing
Layer 2 None LAPD LAPB
Transparent
Layer 3 None V.120 1SO8208T.70 NL
Error Control | No Yes Yes
V.42bis No Yes Yes
Async or Sync | Async Only Async Async Only
if used with V- Only
Series DTE
Bundle No Yes Yes
Max. Line Async: 38.4 64Kbps | 64Kbps
Speed Kbps 128Kbps | 128Kbps
AT-Command | ATB10 ATB20 ATBO00
Configuration Transparent

ATBO1: T.70 NL

Placing outgoing calls

Some switches transmit all network signals through the D channel
(out of band signaling), allowing both B channels to be used
exclusively for your communication purposes. Thisallows for
throughput of 64K bps per channel. However, not all switches
support out-of-band signaling at thistime. For switches that do not
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support out-of-band signaling, network signals are transmitted
through the B channels. This reduces the bandwidth to 56K bps.

When you are making aV.120 call, make sure that the
communication supports out-of-band signaling. If it does not
support out-of-band signaling, you will need to set your TA128 to
56K mode using the AT& E1 command (AT&EO to set it back to
64k mode.) If your TA128 is on the receiving end, you can keep the
setting at AT& EO, 64k data mode. The TA128 will automatically
switch between the two speeds in answer mode.

Configuring the V.120 mode
To configure for a56K V.120 cal, type:
ATB20<Ent er > (Select V.120 for communication)

TA128 responds:
oK

Type:
AT&E1<Ent er > (Select 56K data mode)

TA128 responds:
oK

Now you are ready to dial the phone number. If you need to save
the setting into non-volatile RAM, issue the commands:
Type:

AT&WI<Ent er > (Save the settings to profile 0) [Profiles available: 0-
3]

TA128 responds:
oK

Type:

ATZO<Ent er > (Save stored settings as the power on settings to profile
0) [Profiles available: 0-3]

TA128 responds:
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XK

All the above commands can be simplified by combining al of the
commands onto one line as follows:

AT&B20&E1&WO<Ent er >

Dialing in V.120 mode

Finally, use the ATDn command to make the call (n isthe phone
number you wish to dial). Once the connection is made, you
should see the following connect message.

CONNECT 115200/ V120 56000/ LAPD
Thisindicates that the connection is made with:

DTE speed of 115,200bps.

V.120 Protocol

Data Speed of 56,000bps.

Error Control LAPD.

Answering incoming calls

In most cases, there is no need to configure the TA128 to properly
answer calls. The TA128 is able to decide which protocol to use by
detecting the type of datathat iscomingin. All youneedtodois
set SO to greater than or equal to 1, so the TA128 will automatically
answer an incoming call. If S0=0, the DCE will simply report
“RING” to your terminal and sound aring notification.

One exception to thisiswhen the ISDN data call is carried through
Speech bearer. In this case, you would need to make an MSN entry
for the phone number that you are expecting the Data-over-
Speech-bearer call. Use AT&ZI12=n. Refer to the section entitled

“ Data over Speech Channel” in Chapter O for details.



Speeds of 128Kbps

BRI ISDN consists of three (2B+D) logical channels. Each B
channel can be used independently for a dial-up connection
running at 56K bps or 64K bps (bits per second).

The two B channels can be used together for asingle data
connection to provide 112K (with In-Band Signaling) or 128K
(when Out-of-Band Signaling isused). It is called a“Bundle
Connection”.

The type of channel bundling described in the V.120 section is
supported only between the following ZyXEL products: omni.net,
Omni TA128, or Elite 28641, and uses Multiple Link Protocol
(MLP) and “cFos’ channel bundling (CCB).

Identifying your line provisioning

For bundled connections, the two B channels of your ISDN line
must be able to handle data circuit switch connections with
unrestricted 64K or 56K bps line speeds. Two separate datacalls
will be established consecutively.

Making a Bundled Call with V.120

A bundled V.120 connection isinitiated at the calling site when
ATB20 (B channel protocol V.120) has been selected and the
channel bundling mode has been enabled by an AT&J3
command. The channel bundling command (AT& J3) must be set
on both the calling and receiving sides, otherwise a single channel
connection will be made.

Type:
ATB20<Ent er > (Set B channel protocol to V.120)
AT&J3<Ent er > (Setthe TA128 to make a bundled call)
Type:
AT&WZ<Ent er > (If you want to save the setting)



ATDI [ phone_nunber _1] +[ phone_nunber _2] <Ent er >

The answering TA128 determines that the call is a bundle request:
when AT& J3 is set, and two consecutive SETUP messages are
received. The two data calls are established as one message. The
phone company’s ISDN line splitsit off into two messages. That is,
the ISDN network treats them as two independent calls. Finally, the
receiving side receives one bundled message into the computer’s
serial port.

The success of a bundle connection initiation isindicated by the
connect message reported to the DTE:
CONNECT 115200/ V120M 128K/ LAPD

or

CONNECT 115200/ V120M 128K/ LAPD/ V42b (with data
compression)

If you are not using American ISDN, you can have achoice
between Multiple Link Protocol (MLP) or “cFos’ channel
bundling (CCB) two bundle protocols. Y ou can set them by using
the following commands:

ATS100=0 MLP channel bundli ng
ATS100=1 CCB channel bundli ng

Dialing pre-stored phone numbers

Use ATDSn, n=0,1,..,39, to dia the (n+1)th phone number twice
for both the bundle connections. Use ATDSn+Sm, (n and



n=0,1,...,39) to dia the (n+1)th phone number for the first
connection and the (m+21)th phone number for the second
connection.

For example, ATDISO+S1<Enter> will dial the number stored in
location ‘0", and the number stored in location ‘1’ for the bundle
connection.

Error Correction and Data Compression
with V.120

With V.120, the default setting isfor LAPD error correction only.
No data compression will be negotiated. The following AT
commands are used to switch the V.42bis data compression on or
off for ISDN data calls when using V.120 protocol.

AT&KA44 - enablesV.42bison ISDN calls.
AT&KOO - disables V.42bison ISDN calls.

With the & K44 setting, the TA128 will try to connect using
V.42bis data compression. If the remote device doesn’t support
V.42, then LAPD error correction will be used.

When a connection is made using V.42bis compression, the
following connect message will be displayed.

CONNECT 115200/ V120 56000/ LAPD/ V42D.

It takes extratime for the calling ISDN TA to negotiate V .42bis. If
you know in advance that the called site has no V.42bis capability,
it would be better to issue the AT &KO00 command beforehand in

order to get aquick connection.

Sincethe V.42bis algorithm needs an error-free transmission
channel between the compression and decompression processes, it
can only work with a protocol with error control competence. X.75
and V.120 are such protocols that can be used together with
V.42bis data compression. V.110, on the other hand, isjust an R-
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interface layer 1 adaptation protocol without error-control and is
thus inadequate for V.42bis.

Bundle Connection with V.42bis Data Compression

If both sites have set AT &K44 to enable V.42bis negotiation then
XID frames will be exchanged through the main B channel which
corresponds to the call established by the first SETUP message.

Only one data compression channel will be used in bundle
connections. That means the compression is done before packet
disassembly and the decompression is done after packet assembly.
The compression ratio of V.42bisis commonly recognized as up to
4.1 for text files. If the line speed is 128K bps, then the DTE speed
may reach 512K bps. This makesthe DTE's norma RS-232 serial
port unsuitable for bundle applications. A special 1/0O card on the
computer sideisrequired in this situation.

Selecting V.120 for European ISDN (DSS1)

With European ISDN, V.120 is an option in the Bearer Capability
(BC) information element, which is amandatory information
element in the SETUP message. Although we can specify V.120 in
the Low-Layer-Compatibility (LLC) information element, some
switches just don't deliver the LLC. Other switches do deliver the
LLC, but the V.120 selection will be discarded midway.

If the called TA doesn't get any B channel protocol information
from the incoming SETUP message and the remote deviceisa
ZyXEL ISDN device, the TA128 will be ableto identify the VV.120
protocol automatically with the Multi Auto-answer routine.
Otherwise, the handshake will fail.
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Selecting V.120 for Germany National ISDN
(1TR6)

1TR6 data connections are achieved by setting the Service
Indicator to 7 (Daten_bertragung 64K bps) and the Additional
Information octet is used to select B channel protocols. Since
thereis no pre-defined code for asynchronous V.120, TA128 uses
the synchronous V.120 code to fill in the additional information
octet. This approach might not work all the time.



O Xx.75I1SDN

Communications
(Europe)

This chapter will describe how to set-up and configure your TA128
with X.75 protocol. The table below shows the specifications of
different ISDN protocols:

V.110 V.120 X.75
Layer 1 80 Bits HDLC HDLC
Framing
Layer 2 None LAPD LAPB
Transparent
Layer 3 None V.120 1SO8208T.70 NL
Error Control | No Yes Yes
V.42bis No Yes Yes
Async or Sync | Async Only Async Async Only
if used with V- Only
Series DTE
Bundle No Yes Yes
Max. Line Async: 38.4 64Kbps | 64Kbps
Speed Kbps 128Kbps | 128Kbps
AT-Command | ATB10 ATB20 ATBO00
Configuration Transparent

ATBO1: T.70 NL

X. 75 was originally designed for packet-switched signaling systems
in public networks to provide data transmission services. But it is
now also used asthe link layer for telematic services (as defined in
T.90) in ISDN. These servicesinclude both ISDN circuit-switched
mode (DTE-DTE communication) and | SDN packet-switched

mode (DTE-DCE communication).
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Answering an X.75 call

Thereis no need to configure the ISDN mode to the protocol of an
incoming call. The TA128 will be able to determine the correct
protocol to use by examining the data coming in from the remote
siteif the deviceis set to auto-answer or once an answering
command isissued.

One exception to thisiswhen the ISDN data call is carried through
Speech bearer. In this case, you would need to make an MSN entry
for the phone number from which you are expecting the Data-over-
Speech-bearer call. Use AT&ZI10=n. Refer to the section entitled
“Data over Speech Channel” in Chapter O for details.

To alow the TA128 to answer the incoming call, you need to set SO
to avalue greater than O (ie. ATS0=1). The TA128 will answer the
call and use asynchronous to synchronous conversions to and

from the DTE. If SO is not set (S0=0), the DCE will report “RING”
and will aso make an audible ring notification.

Making an X.75 Call
CAPI 1.1aspecifies X. 75 with T.70 NL asits default.
CAPI 2.0 specifies X.75 with transparent layer 3 asits defaullt.

The default data protocol of the TA128 isATB20 (V.120). X.75
protocols can be chosen using the following AT commands:

ATBOO - X.75 with transparent layer 3.
ATBO01 - X.75with T.70 NL.

The ATBOx commands not only specify the outgoing protocol, but
also set the default layer 3 for an incoming X.75 call without layer 3
information. It isimportant for both ends of an X.75 connection to
execute the same pre-assigned layer 3 protocol, asit reduces the
chance that the TA128 will make the wrong protocol selection.



For European ISDN (DSS1), the Low-Layer-Compatibility (LLC)
information element in the SETUP message can be used to specify
the layer 3 protocol. Since thisis an option for ISDN switches,
some of the switches might not deliver the LLC information
element to the remote end. There isno provision for 1TR6 switch
to specify the layer 3 protocol for X.75 calls.

Making a Bundled Call with X.75

A bundle connection isinitiated at the calling site by sending two
consecutive SETUP messages to the network. The two SETUP
messages are all the same except for the Call Reference values.

AT&Jn can be used for bundle configuration as follows:
AT&JO0 - Disables B channel bundling.
AT&J1 - Enables B channel bundling in answer mode only.
AT&J?2 - Enables B channel bundling in call mode only.

AT&J3 - Enables B channel bundling in both call and answer
modes.

The bundle protocol can be selected as follows:
ATS100=0 - MLP channel bundling.
ATS100=1 - CCB channel bundling.

If channel bundling is enabled, the ATDIs command will generate
two consecutive SETUP messages to invoke bundleinitiation.

For Northern Telecom ISDN, each BRI destination phone number
can only be called once in any time. In order to use two B channels
for aggregation, we must place two calls with different phone
numbers. The following command can be used for this purpose:

ATDI phone_nunber _1+phone_nunber _2

If the called site receives two consecutive SETUP messages with
the same Calling Party Number and Bearer Capability (or
Origination Address for and Service Indicator for 1TR6) then it
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is deemed as a bundle request. The two data calls are established
following normal call control procedures. That is, the network
treats them as two independent calls.

Both TA’suse X.75 Multiple Link Protocol or 'cFos channel
bundling protocol to coordinate the two B channels. The former
would need an overhead of two octets for each packet. The
success of bundle connection initiation isindicated by the connect
message reported to DTE as follows:

CONNECT 460800 / X.75M 128K / V42b
If aB channd isunavailable at either site then the bundle initiation

will fall back to single channel connection. In this case the connect
message may be as follows:

CONNECT 460800 / X.75 64000 / V42b

Dialing Pre-stored Phone Numbers
The 40 phone numbers stored in the NVRAM can also be used to
place abundle call:

Use ATDSn, - (n=0-39), to dia the (n+1)th phone number
twice for both the bundle connections.

Use ATDSn+, - (n=0-38), to dial the (n+1)th phone number for
the first connection and to dial the (n+2)th phone number for
the second connection.

Use ATDSNn+Sm, - (n=0-39; m=0-39), to dial the (n+1)th phone
number for the first connection and the (m+1)th phone number
for the second connection.

Invoking V.42bis Data Compression

Thefollowing AT commands are used to switch the V.42bis data
compression on or off for ISDN data calls when using X.75 or
V.120 protocols:

AT&K44 - (enable V.42bison ISDN call)
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AT&KOO - (disable V.42bison ISDN call)

For X.75, to negotiate compression parameters with the remote
ISDN terminal, we exchange XID frames before the Link Layer is
established. The calling site will send an XID frame with V.42bis
request to the called site. If the called site understands this XID's
meaning, it will reply to an XID frame with aV.42bisrequest. If it
isable to execute V.42his; it will ignore the X1D or reply to the
XID frame with aV.42bis rgect or empty information field.

The calling site will assume that the remote site is unable to execute
V.42bisif it gets no reply for aperiod of time after sending the
request XID. Inthis situation, normal connection without data
compression will be established.

It takes about 2 seconds for the calling ISDN TA to send XID and
wait until time out. If you know in advance that the called site has
no V.42bis capability, it would be better to issue the AT& K00
command beforehand in order to get a quick connection.

Although not defined in X.75, XID frameis based on the encoding
in 1SO Standard 8885 and isused in V.42/V .42bis. In addition to
the compression parameters, X1D can be used to negotiate the
packet parameters as window size, packet size ect.

Bundle Connection with V.42bis Data Compression

If both sites have set AT &K44 to enable V.42bis negotiation then
XID frames will be exchanged through the main B channel which
corresponds to the call established by the first SETUP message.

Only one data compression channel will be used in bundle
connections. That means the compression is done before packet
disassembly and the decompression is done after packet assembly.
The compression ratio of V.42bisis commonly recognized as up to
4.1 for text files. If the line speed is 128K bps, then the DTE speed
may reach 512K bps. This makesthe DTE's norma RS-232 serial
port unsuitable for bundle applications. A special 1/0O card on the
computer sideisrequired in this situation.

63






10 Handling Analog Calls

Analog adapters enable you to connect analog devices (e.g.
telephone, fax, PBX, or modem) to an ISDN Basic Rate line. Any
conventional analog telephony equipment which supports DTMF
tone/pulse dialing can be plugged into any one of thetwo RJ-11
sockets (labeled phone 1 and phone 2) on the back of the TA128.

This chapter will outline the steps you need to take to place and
answer analog callsviayour ISDN line.

The analog adapters use RJ-11 phone jacks. The pin assignment of
the jacks are shown in Chapter 18.

German ZyXEL customers: The inner two pins of the R}11 are
used for the Tip and Ring (or aand b signalsin Germany, the two
signals that connect to atelephone set). Thisisthe standard pin
assignment, but some BZT-approved tel ephones use the outer two
pinsfor aand b. If thisisthe case, use the attached TAE adapter
which has a unique interface definition or use an RJ-11 cable that
connects the inner pins on one end and the outer pins on the other
end.

The following table shows some of the most frequently used AT
commands for your reference:

AT Command | Description

ATDAs Automatically dial out for device connectsto
Phone 1, “s” represents the number string to
did.

ATDBs Automatically dial out for device connectsto
Phone 2.

AT&V6 View current setting of analog adapter, Phone 1.

AT&V7 View current setting of analog adapter, Phone 2.

AT&LOor Assign analog callsto Phone 1 if the lineis not
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AT Command | Description

ATS84.5=0 inuse.
AT&L1or Assign analog callsto Phone 2 if the lineis not
ATS84.5=1 in use.

AT&ZIn=s MSN setting, assign Called phone number, “s,”
to be answered by “n” port (where n=6 for
Phone 1 and n=7 for Phone 2).

AT&ZI6=s Assign the Called phone number for analog
adapter, Phone 1.

AT&ZI7=s Assign the Called phone number for analog
adapter, Phone 2.

ATS56=n Flash timer, in 100 ms unit, to set maximum
duration of ON-OFF hook transition to be
recognized as“Flash”.

European switch specific

ATS89.6=0 To disable the metering pulse for analog
adapter, Phone 1.

ATS39.6=1 To enable the metering pulse for analog adapter,
Phone 1.

ATS89.5=0 To disable the metering pulse for analog
adapter, Phone 2.

ATS89.5=1 To enable the metering pulse for analog adapter,
Phone 2.

Placing a Call from the Analog Adapter

Making acall from the analog adapter is as easy as picking up the
telephone connected to the analog port and dialing. With aterminal
program’ s assistance you can also use the TA128 to dia the
number for you.
Type:

ATDB714- 693- 0808<Ent er > (Dial the number)

TA128 returns;
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CONNECT (Dialing is complete)

Now, just pick up the phone handset and wait for the remote
deviceto answer.

Use ATDASs (ATDBs) to place acall from analog adapter 1 (analog
adapter 2)

Once the analog adapter's hook sensor detects that the telephone
device' s handset is off hook, it sendsa SETUP message to the
ISDN central exchange to request a connection. One B channdl, if
available, will be assigned to this connection and the exchange will
wait for the dialed number to route the call. At the sametime, adial
tone is presented to the adapter port to prompt the user to dial.
Both tone and pulse dialing are accepted.

A busy tone will be heard on the handset if:
A B channel isunavailable.
The dialed number is undeliverable.
The called party is busy.

Thisindicates the failure of the attempt to connect. To place
another call, hang up the phone, then pick up and try again. If
the called party is being aerted, aring-back tone will be heard.

Accepting an Incoming Call

Voice callswill be sent to one or both of the POTS ports (Phone 1
and Phone 2) when they are received. Y ou can choose the POTS
port you want to receive calls by setting the MSN (AT& ZIn=s, as
described in the previous table) to a specific phone number, “s’.

Sometimes the TA isnot ableto tell which POTS port to route the
incoming voice call. By default (ATS120.2=0), the TA will dert
both ports and the first available port will answer. Otherwise
(ATS120.2=1), an ambiguity resolution bit (Bit 5 of S84, or &Ln)
is used to determine the path.
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AT&LO - Phone 1 hasthe higher priority.
AT&L1 - Phone 2 has the higher priority.

Scenarios of an Incoming Voice Call Outcome
Phone 1 Phone2 |Globa Cdl | $S120.2 AT&Ln
MSN MSN (No Caled | (Default=0) | (Default Phone 1 Phone 2
Matched | Matched | Party No.) n=0)
- Ring -
- - Ring
Unassigned | Unassigned 0 - Ring Ring
Unassigned | Unassigned 1 n=0 Ring -
Unassigned | Unassigned 1 n=1 - Ring
0 Ring Ring
1 n=0 Ring -
1 n=1 - Ring
0 - Ring Ring
1 n=0 Ring -
1 n=1 Ring

The default MSN sub-address (or EAZ) for 1TR6 (Old German
ISDN) of the &/b adapters are as follows:

Phone 1. EAZ =4 (& Z17=4)
Phone 2: EAZ = 3 (&Z16=3)

A global call isaninbound voice call without the information of
destination phone number (Called-Party-Number) which happens
more often than not on some switches when the calling siteis on
the PSTN (analog telephone). By default, the TA128 will route the
global cal to both the POTS ports (make them aert). The one that
picks up the phone earlier answersthe call.

AT Commands Description

ATS87.0=0 Enable POTS port 1 to accept global
cals.(Default)

ATS87.0=1 Disable POTS port 1 to accept global calls.

ATS87.1=0 Enable POTS port 2 to accept global
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AT Commands

Description

calls.(Default)

ATS87.1=1

Disable POTS port 2 to accept global calls.

Feature Phone

The TA 128 supports ZyXEL’s powerful and advanced feature
phone operation. By connecting to the TA 128's POTS ports, you
can get the benefits of analog phone services, plus additional
features over your ISDN line.

The Flash key

All feature phone operations start from the Flash key. Commands
for feature phone operation are listed in the table bel ow:

Commands

Description

Press the Flash key.

1. Hold/Release.
2. Cancel the second dial connection attempt

Press the Flash key
and O (call waiting).

1. Answer the incoming call and place the
existing call on hold.

2. Switch back and forth between the two
calls; either two remote calls or one remote
call and onelocal call.

3. Place acall on hold to place a second call.

Press the Flash key
and 2 (Intercom and
Call Transfer).

1. Didl to another local phone.
2. Transfer the call to another local phone.

Press the Flash key
and 3 (Three-way
conference)

Create three-way conference connectionin
Mixing mode (1 remote party and 2 local
parties or 2 remote parties and 1 local party).

Press the Flash key
and 5 (Call Reject).

1.Reject the second incoming call.
2.Disconnect the current phone connection.
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InterCom

With two phones connected, your TA128 can be used as an
intercom. Please follow the instructions bel ow:

1. Pick up the telephone handset.

2. Pressthe Flash key and then press 2 on the phone keypad. The
other local phone will start to ring.

InterCom: Flash #H2

Call Waiting

The call waiting feature enables you to place a call on hold by
pressing the Flash key. If you press the Flash key again, the call
waiting function will be disabled and return to the previous call.

Cal Waiting: ~ Flash

Placing a second call

When you have an active call on line, you may follow the
procedures below to make a second call:

1. Placethe current call on hold by pressing the Flash key and 0.

2. Dial the phone number of the second party and wait for them
to answer.

Makingasecond call:  Flash #0

Receiving a second call

If call waiting has been enabled, you will receive asignal through
the handset whenever a call istrying to comein while you are on-
line. To enable the call waiting function, usethe AT Commandsin
the table below:

AT Commands | Description

ATS79.2=0 Disables call waiting for POTS port 1.

ATS79.2=1 Enables call waiting for POTS port 1(Default).
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AT Commands | Description

ATS79.3=0 Disable call waiting for POTS port 2.

ATS79.3=1 Enable call waiting for POTS port 2 (Default).

R Note: If you disable the call waiting function(S79.2=0 or $79.3=0), the
second incoming call will be blocked.

R Note: If you configure the POTS port for Modem/Fax connection
(S79.4=1 or S79.5=1), the call waiting feature of the respective
POTS port will be always disabled.

There are severa waysto deal with a second incoming call:

To accept the call, press the Flash key and 0 to accept the
second call and place the first call on hold.

Accept thesecond call:  Flash #0
To regject the second call pressthe Flash key and 5.
Reect thesecond call:  Flash #5

To establish athree way conference call pressthe Flash key
and 3.

Establish aconferencecal: Flash #3

Call Broker

The call broker feature enables you to switch back and forth
between the first and second calls by pressing the Flash key and 0.

Cdl Broker:  Flash #0

Call Reject

To disconnect an active call and return to acall that ison hold
press the Flash key and 5. This allows you to disconnect a call
without hanging up your handset.

Cal Reect:  Flash #5
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Call Transfer

The call transfer feature enables you to transfer a call to another
local phone by pressing the Flash key and 2 and then hanging up
the handset.

Cdl Transfer:  Flash #H2

Three-way Conference Call

The conference call feature can be used in the two ways. To
connect two local partiesto aremote party, or to connect one local
party to two remote parties.

Two local parties connected to one remote party:

1. Placeacadl to the other local party by pressing the Flash key
and 2.

2. After they answer, place them on hold by pressing the Flash
key and 0.

Place acall to the remote party.

4. After they answer, pressthe Flash key and 3.

Conference call (2 local and 1 remote):

Flash #H2 Flash #0 “555-1234"
Flash #3

One local party connected to two remote parties:
1. Placeacall to either of the remote parties.

2. After they answer, put them on hold by pressing the Flash key
and 0.

Place acall to the second remote party.

4. After they answer pressthe Flash key and 3.
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Conference call (1 loca and 2 remote call):

“555-1234" Flash #0
Flash #3

“555-5678"
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11 Advanced ISDN call
Control

Call Control for DSS1 (Digital Subscriber
Signaling #1)

In order to initiate aDSS1 ISDN call, two information elements are
necessary:

Bearer Capability - indicates what kind of bearer serviceis
desired. It isalso used for compatibility checking in the
addressed entity.

Called Party Number - provides necessary information for the
telephone company Central Office (CO) to direct the call to the
destination.

Other optional information el ements which are pertinent to call
control include:

High-Layer-Compatibility.
Low-Layer-Compatibility.
Calling-Party-Number.
Called-Party-Number.
Calling-Party-SubAddress.
Called-Party-SubAddress.

Control of Outgoing Service Indicator

The High-Layer-Compatibility and L ow-Layer-Compatibility
information provides a means for compatibility checking by the
called party. They are transferred transparently by the ISDN
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network between the call originating entity (e.g. the calling user)
and the addressed entity.

Outgoing High-Layer-Compatibility can be controlled by setting
the value of S-register S(108+n) asfollows:

n=0 - (S108) Setting for analog adapter 2.
n=2 - (S110) Setting for ISDN datacalls.
n=3- (S111) Setting for analog adapter 1.

S(108+n=) | Function

0 No High-Layer-Compatibility info element will be
sent (default).

1 Telephony.

4 Facsimile Group 2/3.

40 Teletex service (Rec. F.220).

49 Teletex service (Rec. F.200).

50 International interworking for video services (Rec.
F.300 and T.110).

53 Telex service (Rec. F.60).

56 Message Handling Systems (MHS) (Rec. X.400
series).

65 OSl application (Rec. X.200 series).

Example: ATS111=4 sets Fax compatibility message for Analog
Port 1.

Bearer-Capability and Low-Layer-Compatibility information
elements will be determined when you configure the B channel
protocols using the command ATBnn. The outgoing Low-Layer-
Compatibility information element can be turned on or off by
setting S80 bit “‘n’ asfollows:

n =4 for the analog adapter 2.
n =6for ISDN datacalls.
n =7 for the analog adapter 1.
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S108.n= | Function

S80.n=0 | Disable outgoing L ow-Layer-Compatibility (default).

S80.n=1 | Enable outgoing Low-Layer-Compatibility.

Example: ATS80.4=0 disables Low-Layer-Compatibility message
for Analog Port 2.

Control of ISDN Phone Number and Sub-address

The Calling-Party-Number information element identifies the origin
of acall, and the Called-Party-Number information element
identifies the destination of acall.

The Calling-Party-Subaddress information element identifies the
Subaddress associated with the origin of acall.

The Called-Party-Subaddress information identifies the Subaddress
of the destination call.

Each type of outgoing call can be assigned with one
Number/Subaddress pair by using the command AT&ZzOx=s. The
possible valuesfor x are asfollows:

x=1-for ISDN datacalls.

x = A - for the analog adapter 1.

x =B - for the analog adapter 2.
The number-Subaddress-string ‘s’ is defined as:
s = [[Yn][Nn]Jown-number][/[[Zn]own-Subaddress]/]
where Yn specifies the number type:

YO - unknown (default if Yn isomitted).

Y1 - international number.

Y2 - national number.

Y3 - network specific number.
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Y4 - subscriber number.
Nn istheidentifier of numbering plan:
NO - unknown (default if Nn is omitted).

N1 - ISDN numbering plan (Rec. E.164) (default for Australiaif
Nn is omitted).

N3 - data numbering plan (Rec. X.121).
N4 - telex numbering plan (Rec. F.69).
N8 - national standard numbering plan.
N9 - private numbering plan.

Zn - specifies the Subaddress type:

Z0 - NSAP (Rec. X.213) with AFI=0x50, IA5 characters
(default if Zn isomitted).

Z2 - user specified, A5 characters.

The command AT&ZOx=// will remove the Number/Subaddress
assignment.

The number and subaddress assigned by AT&ZOx=s, if any, will
be used for Calling-Party-Number and Calling-Party-Subaddress
information elements respectively while dialing.

The default settings of the phone number and subaddress of all
types of callsare UNASSIGNED - meaning the SETUP message
sent by the TA128 contains neither Calling-Party-Number nor
Calling-Party-Subaddress information elements.

The command AT&Z0O? can be used to browse the current
settings of the own numbers and subaddresses.

Call Control for 1TR6 (Old German ISDN)

In order to initiate an 1TR6 ISDN call, two information elements
are necessary:
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Service Indicator - Determines what kind of bearer services
are desired.

Destination Address - Provides information for the telephone
company to direct the call to the remote party.

Control of Outgoing Service Indicator

The Outgoing Service Indicator will be assigned when you
configure the B channel protocols using the command ATBNn.

Since there are anumber of combinations of voice or voice-band-
data services on the analog adapters, users may want to control the
outgoing Service Indicator themselves for some specific
applications.

Use the following table to configure S104/S107 (Service Indicator)
and S108/S111 (Additional Information Octet) according to the
terminal types:

Service Indicator Addi. S. I.
S107: analog, Phone 1 | S111: analog, Phone 1
S104: analog, Phone 2 | S108: analog, Phone 2

Telephone | 1 (Fernsprechen) 1 (3.1 KHz)
Modem 2 (analog - dienste) 3 (Daten Uber Modem)
or

4 (Btx Uber Modem)

G3 Fax 3 (analog - dienste) 2 (Fax Gruppe 3)

Control of ENDGERATEAUSWAHLZIFFER (EAZ)

EAZ (or Terminal Selection Code) isthelast digit of an ISDN
phone number in 1TR6. Usually EAZ=0 indicatesaglobal cal. Any
terminal on the SO interface which is service-compatible with the
incoming call, can answer the call.

Other values of EAZ (1,2,....,9) provide the possibility for assigning
multiple ISDN numbersto asingle ISDN BRI line. A calling user
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can select, viathe public network, one or more distinct terminals on
asingle BRI line.

With its highly integrated, multi-function features, the TA128 can
be viewed as a“black box” containing multiple distinct terminals.
Each of these "internal terminals’ can be assigned one EAZ using
the command AT&ZIn=m, where n=0-7 and m= 0-9.

Command Function

&Z10=m assigns EAZ for X.75.

&Z11=m assigns EAZ for V.110.

&Z12=m assigns EAZ for V.120.

&Z13=m assigns EAZ for PPP, MPPP.

&Z14=m assigns EAZ for ISDN data, protocol auto-
detection.

&Z15=m assigns EAZ for PPP, MPPP.

&Z16=m assigns EAZ for Phone 2.

&ZI7=m assigns EAZ for Phone 1.

The default EAZ of each protocol isasfollows:
&Z10=1 - for Data.
&Z14=2 - for Data.
&Z16=3 - for the analog adapter, Phone 2.
&ZI17=4 - for the analog adapter, Phone 1.

AT&ZI17? can be used to display the EAZ numbers assigned by the
AT&ZIn=m commands.

The EAZ (last digit) of the destination address in an incoming
SETUP message will be checked with each protocol's EAZ. If there
isamatch and the service indicated is compatible with this
protocol, the call will be accepted using the protocol.

R NOTE: EAZs must be assigned in exact order.
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The suffix digit to an ISDN phone number in adia out command
will be used as the destination EAZ (in the Destination Address W-
element) in the SETUP message sent to the destination. If this
suffix digit is omitted, the switch will assumethe EAZ isO.

Each type of outgoing call can be assigned with one origination
EAZ by using the command AT&ZOx=0rigination_EAZ, (where
x =1 for ISDN data calls, A for the analog adapter 1, and B for the
analog adapter 2).

The command AT &ZOx=// removes the assignment of the
origination EAZ.

The number assigned by AT&ZOx=0rigination_EAZ, if any, will
be used for the Origination Address W-element while dialing. The
default settings of origination EAZ for all types of callsare
UNASSIGNED, meaning the SETUP message sent by the TA128
contains no Origination Address W-element.

The command AT&Z0O? can be used to list the current settings of
the origination EAZs.

Answering a Call

Incoming call will be identified as either an ISDN datacall or a
voice call (including the voice-band-data). ISDN data calls will be
routed to the digital communications portion of the TA128. Voice
calls or voice-band-data calls will be assigned to the analog
adapters.

Answering a Call for DSS1

The Multiple Subscriber Number (MSN) supplementary service
provides the possibility for assigning multiple ISDN numbersto a
single ISDN BRI line. Calling users can select, viathe public
network, one or more distinct terminals on aBRI line.

In some areas however, it isvery expensive to get additional
subscriber numbers. The subaddress, which istransferred
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transparently by the ISDN network between the call originating
entity (e.g. the calling user) and the addressed entity, can be used
for the same purpose as the MSN. Since the TA128 is highly
integrated and multi-functional, it can be imagined as a*“black
box” that contains multiple distinct terminals. Each of these
"internal terminals’ can be assigned one ISDN number using the
AT &ZIn=xxxx... command.

The number assigned by AT& ZIn=xxxx... can be interpreted as
either the MSN or the subaddress. Thisis determined by the bit 5
of S119 asfollows:

S119.5=0 - the number istreated asthe MSN (default).
S119.5=1 - the number istreated as the subaddress.

The factory default for these numbers are unassigned. If an
incoming SETUP message is offered with addressing information
(e.0. the appropriate part of the called party number or the called
party subaddress), this address will be compared with the

M SN/subaddress numbers assigned by the AT& ZIn=xxxx...
commands. The call will be accepted using the specific protocol if
the assigned number of this protocol matches with the received
called party number or called party subaddress.

R NOTE: Two phone number strings are said to be matched if their least
significant "n" digit(s) are identical, where "n" is the number of
digits of the shorter string. Usually one digit is enough to
distinguish the various protocols.

Answering a Call for 1TR6

If an incoming SETUP message is offered with addressing
information (i.e. the destination address W-element). This address
will be compared with the EAZ numbers assigned by the
AT&ZIn=m commands. The call will be accepted using the specific
protocol if the assigned number of this protocol matches the
received address.
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Best-effort Call Answering

If some numbers have been set using & ZI command (as can be
seen by the AT& ZI? command) and they are not matched with the
address of theincoming call, the TA128 will, by default, ignore the
call asit may be intended for other devices that share the same S/'T
interface (SO bus) with the TA128.

If you want the TA128 to answer inbound calls as often as
possible, you can set the best-effort call answering bit as follows:

S$119.3=0 - Answer calls only when numbers match (by
default).

S119.3=1 - Best effort call answering.

Ambiguity Resolution Switch for Voice Calls

For avoice or voice-band-data call, if the & ZI number assignment
can tell which of the analog adaptersis being addressed, then the
call will be delivered to the proper destination. Sometimes,
ambiguity of address matching may exist. This may happen if the
& Z1 numbers of the various protocols are either unassigned or not
matched. In this case, users may wish to set the priority of
answering acall by the analog adapter, Phone 1, or the analog
adapter, Phone 2. The AT&Ln command sets the address
ambiguity resolution flag:

AT&LO - Analog adapter 1 has the higher priority to answer a
voice or voice-band-data call; if analog adapter 1 is busy, the
call will be routed to the anal og adapter, Phone 2.

AT&L1 - Analog adapter 2 has the higher priority to answer a
voice or voice-band-data call; if analog adapter 2 is busy, the
call will be routed to the anal og adapter, Phone 1.

Multi-Auto-Answering of Data Calls

For an ISDN data call, if the TA128 can exclusively determine the
protocol to be used by means of the information conveyed by the
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SETUP message (for DSSL1, these include the Bearer-Capability,
Low-Layer-Compatibility, or High-Layer-Compatibility
information elements; for 1TR6, these include the Service Indicator
aswell asthe Additional Octet of Service Indicator), then the
indicated protocol will be used. Otherwise, the Multi-Auto
answering process will be invoked. The TA128 can monitor the B
channel signal sent by the calling site.

The datacall can be identified by the TA128 to be X.75, V.110,
V.120, or PPP Async-to-Sync, conversion and MPPP.

Data Call Indication

Datacalls are accepted the same way asin any TA. When alerted,
the TA128 will send the first RING message to the DTE with a
format asfollows:
RI NG <CR><LF>
[FM[[Prefix]Calling-Party-Nunmber][/ Subaddress/]]
[TO [Call ed-Party-Nunber] [/ Subaddress/]] <CR><LF>
RI NG <CR><LF>
RI NG <CR><LF>

The display of address information between the first RING and the
second RING can be disabled by setting ATS84.4=1. Theterm
[Prefix] is a predefined number string to be added in front of the
Calling-party-number before sending it to the DTE. Thisis useful
for some automatic dial-back-up systems. The number string can
be assigned asfollows:

ATCI<Prefix> - When and only when the type-of -number
denotes an international number will this"Prefix" be added to
the Calling-party-number before indicating it to the DTE.

ATCI<> - Disables the international number prefix-adding
function. (Default)



ATCN<Prefix> - When and only when the type-of-number
denotes a national number will this"Prefix" be added to the
Calling-party-number before indicating it to the DTE.

ATCN<> - Disable the national number prefix-adding function.
(Default)

R NOTE: The angle brackets '<' and *>' are part of this command.

Disable inbound call connection

In some cases, the user may desire the TA128 to not answer any
incoming calls. This can be done by setting the bit O of S-register
S118:

S118.0=0 - Enable the TA128 to answer acall (by default).
S118.0=1 - Disable the TA128 to answer any call.

Point-to-Point Configuration

In some areas, since Direct-Dial-In (DDI) number isless expensive
than M SN, users may want to subscribe to point-to-point ISDN to
employ the DDI function. In this case, only one TA can be
connected to the ISDN line and the TEI (Terminal Equipment
Identifier) is always ZERO. This can be done by setting the bit 1 of
Sregister S119:

S119.1 =0 - Disable point-to-point DDI function (default).
S119.1 = 1 - Enable point-to-point DDI function.

Placing a Call

Toinitiate acall, configure the TA 128 according to the Bearer
Service (or protocol) you want to use.

ATBnNN - for ISDN datacalls.



Placing a call for DSS1
The ATDx command is used for dialing as follows:

ATDx[Yn][Nn]called_party_number[/[Zn]called-party-
subaddress/]

x = | (for ISDN datacalls), A (for the analog adapter 1), or B (for
the analog adapter 2).

Yn specifies the type of number:
YO - unknown (default if Yn isomitted).
Y1 - international number.
Y2 - national number.
Y3 - network specific number.
Y4 - subscriber number.

Nn istheidentifier of numbering plan:
NO - unknown (default if Nn is omitted).
N1 - ISDN numbering plan (Rec. E.164).
N3 - data numbering plan (Rec. X.121).
N4 - telex numbering plan (Rec. F.69).
N8 - national standard numbering plan.
N9 - private numbering plan.

Zn specifies the type of the Subaddress:

Z0 - NSAP (Rec. X.213) with AFI=0x50, IA5 characters
(default if Znisomitted).

Z2 - user specified, A5 characters.

Thecalled_party_number or an appropriate part of it, will be sent
to the addressed entity. The called_party_subaddress will be
transferred transparently by the ISDN network to the destination.
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Use ATDL toredia thelast dialed telephone number (and/or
subaddress).

Placing a call for 1TR6

The ATDx[Yn][Nn]destination_address command is used for
dialing asfollows.

x =1 (ISDN data), A (the analog adapter 1), or B (the analog
adapter 2)

Yn specifies the type of address:
YO - unknown (default if Yn isomitted).
Y1 - international number.
Y2 - national number.
Nn istheidentifier of numbering/addressing plan:
NO - unknown (default if Nn is omitted).
N1 - ISDN numbering plan (Rec. E.164).

The destination_address isthe ISDN phone number of the called
party. The last digit of this number isthe EAZ. Use ATDL to redial
thelast dialed ISDN phone number.

Leased Line ISDN

The B-channel protocols supported for the leased line are V.110,
V.120, X.75, PPPand MP which is selected using ATBxx
commands asin the dial-up mode. The following AT commands
are used to select the Leased Line function:

AT&In normal/leased line options S14b2-3.

AT&IO normal dial-up phone line.

AT&I1 leased line function in B1 channel only, dia-up
function in B2 channel.

AT&I2 leased line function in B2 channel only, dial-up
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function in B1 channel.

AT&I3

leased line function in both B1 and B2 channels.

If the leased line mode configuration has been saved as the power-

on user's profile and upon power up, the TA128 will ALWAY Stry
to make a connection with the remote site using the pre-selected
protocol, B-channel ( B1 or B2 ), and originate/answer mode. To
changethe TA128 from leased line mode back to dial-up mode,
reset the modem to the factory default settings.

For some protocols that are originate/answer mode sensitive, use
the following command to configure the originate/answer mode:

AT*Mn leased line auto-handshake mode sel ection S14b0.
AT*MO leased line auto-handshake for Originate mode.
AT*M1 leased line auto-handshake for Answer mode.

If the leased line mode is selected after power up, the following
commands can be used to make aleased line connection:

ATDB1 use B1 channel in Originate mode.

ATDB2 use B2 channel in Originate mode.

ATDB3 use both B1 and B2 channelsin Originate mode.
ATAB1 use B1 channel in Answer mode.

ATAB2 use B2 channel in Answer mode.

ATAB3 use both B1 and B2 channelsin Answer mode.
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12 Security Functions

The TA128 provides security functions that may be enabled to

prevent unauthorized connections. Two types of security functions

are provided.

Security Types and Levels

Type 1 security isto be used when the remote TA isaZyXEL

ISDN TA.

Type 2 security isto be used with non-ZyXEL remote TA’s.

With aType 1 connection, the dial-in (remote) TA will send inits
supervisor password for matching with thelocal TA128's pre-
stored password list. With a Type 2 connection, the remote
terminal will be prompted to enter the password at theinitial
connection and the local TA128 will match the entered password
with the pre-stored password list.

The two types of security are summarized in the table below:

Type 1 Security Type 2 Security
Remote ZyXEL ISDN device | CanbeTA of any
(Calling) Site only brand
Password Automatic Interactive
Check
Protocols X.75,V.120 Any data protocol
Supported
AT Commands | *G1 for Level 1 *G3 for Level 1

security
*G2 for Level 2
security

security
*G4 for Levd 2
security
*G5 for Level 3
security




Level 1 security

Will only perform password checking. With Level 1 security, the
local TA will maintain the connection if the password is matched,
otherwise the line will be disconnected.

Level 2 security

Provides Calling Party Number checking and call-back, the call-
back number is pre-stored in the password table. If the password
has been matched (in a maximum of 3 tries over a 40 second time
period) with its pre-stored password list, the local TA will check
the Calling Party Number (CPN) (or Origination Address for 1TR6)
against the pre-stored number corresponding to the password. If
they are matched, thelocal TA will choose either to keep the
connection or to disconnect and then call back according to the
setting of bit 6 of S119:

S119.6=0 - Disconnect and then call back.

S119.6=1 - Keep the connection.
If the CPN does not match with what is stored in the table, the local
TA will disconnect the call. If CPN isunavailablein the SETUP

message, the local TA will disconnect the call and then call back
using the pre-stored number corresponding to the dial-in password.

Level 3 security

Once the password is matched the local TA will prompt the remote
user to enter acall back number.

The three levels of security are summarized in the table below:
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Level 1 Level 2 Level 3
Password Check | Yes Yes Yes
CPN Check OK | N/A Call back Prompts
and S119.6=0 the remote
user to
enter call
back
number
CPN Check OK | N/A Keep the for calling
and S119.6=1 connection back.
CPN unmatched | N/A Disconnect
CPN not N/A Call back using
Available the
corresponding
pre-stored
number
AT Commands | *G1 for *G2 for Type 1 *G5 for
Type 1 *G4 for Type 2 Type 2
*G3 for
Type 2

Setting and Modifying Passwords

Up to 40 user passwords can be defined using the AT*Hn
command, where “n” represents the index to the entry. Numbers
between 0-39 are accepted.

The corresponding 40 call-back numbers are defined by
AT&Zn=xxx command, where “n” represents the index to the
entry, and “xxx” represents the assigned call-back phone number.
Any character (ASCII 0-127) can be used in the password table, the
maximum password length is 8 characters for each entry.

Security functions are only accessible through AT commandsin
terminal mode. A supervisory password isrequired for adding or
modifying entries. The default supervisor password is ZyXEL
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when the TA128 is shipped from the factory. This supervisory
password is sent to the remote if Type 1 security is set at the
remote end.

To modify the supervisor password, use AT*HS.

Y ou will be asked for the original password and a new password.
Then re-enter the new password for verification. For example:

Passwor d:

**x k%% %% (Enter current supervisory password)

Passwor d:

**x k% x %% (Enter new supervisory password)

Verify:

**x %% x %% (Enter the new supervisory password again)

K

Use command AT*Hn to modify the “n”th user password. Y ou
will be prompted to enter the supervisory password first and then
the user's password for this entry will be requested and verified.
The command AT*V will list the 40 user passwords and the
supervisor password on the screen for viewing.

Non-password Auto Call Back Function

In addition to the standard modem-like security functions
described in the previous section, the TA 128 provides another
simpler call back function. The Calling Party Number (origination
address) will be checked against the 5 pre-stored call-back numbers
before the B channel is connected. If the CPN is matched with any
one of the numbers, the incoming call will be rejected (without
connection, hence without any charge) and the TA128 will
automatically call back using the matched phone number.

This function can be controlled using the following commands:
AT*GCO - disable the auto call back function (default).
AT*GCL1 - enable the auto call back function.

The pre-stored numbers can be set using the following command:
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AT*HCn=xxxx, - n=0,1,..,4
Y ou will be prompted to enter the supervisory password first.

The AT*VC command can be used to list all the pre-stored
numbers.
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13 Upgrading Your TA128

This chapter describes how to upgrade flash EPROM firmware
whenitisavailable.

Upgrading with Flash EPROM

Y our TA128 employs aflash EEPROM (Electronic Erasable
Programmable Read Only Memory) that lets you conveniently
update firmware and program the TA with new features and
enhanced functions. If you use Windows, use the ZyXEL Internet
Configuration Manager to upgrade new firmware. For other
Operating Systems, use aterminal program that supports the X-
modem protocol.

Obtain the new firmware from ZyXEL’sBBS, WWW, or FTP site.
See Contacting ZyXEL on page v for more information. The
firmware isdistributed in afile TA128d.vvv, where the extension
vvv denotes the version of thisfirmware. The modifier d in the
filename has the following definitions:

G - German national ISDN (1TR6).

E - European ISDN (DSS1), also used in most other countries
including Asian countries.

A - American ISDN(AT& T 5ESS, Northern Telecom DM S
100, or National ISDN-1, the active D channel protocol can be
chosen by an AT command).

R NOTE: The American firmware version supports both the S/T interface
and U interface models. During the power-on test, it checks
the hardware configuration and follows the initialization
procedures of the specific interface.

1. Makesureyour TA128 isturned ON.



2. Start any communications program that supports the Xmodem
protocol, and type:

ATUPX<Ent er >
TA128 responds:

You have chosen Xnmodem (128 octets of data with
checksum) protocol to update your TA. Data in
Flash ROMwi || be erased !!!

Are you sure (Y/N) ?

3. PressY. Thefollowing message then appears:

Start progranm ng, please upl oad.

4. Usethe Xmodem protocol to upload the file ONETd.vvv to
your TA. This step updates the TA’ s flash EEPROM with the
new firmware. When installation is complete, the TA will restart
automatically.

Kernel Mode

In the unlikely event that your TA failsto respond to AT
commands after upgrading the EEPROM follow the procedure
below:

1. Power onthe TA128. Thereset will prompt the TA128 to check
the integrity of the codesin the flash EEPROM.

2. If proper valid firmware can not be verified, the TA128 will
initiate Kernel Mode. Onceit isin Kernel mode, you can issue
limited “AT” commands. From this point, you can start from
item 3 of our upgrading procedure.
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14 pbTE POrt 2

This chapter describes how to set the TA128 into Two-DTE Port
and One Analog Port mode in which two users can use the TA128
simultaneously to place two independent calls to access the
Internet. The two-DTE-port featureisalso ideal for Service
Providersin that two users can be serviced concurrently through
two COM ports, one TA128, and one ISDN BRI line.

Selection of the Two DTE Port Mode

By default, one DTE port and two POTS ports of the TA128 are
operable. But more often than not, since there are two B-channels
for your ISDN line, two users may want to sharethe TA128 to
access the Internet simultaneously. To make use of the second
DTE port, please set bit 0 of the S125 via DTE port 1.

ATS125.0=0 OneDTE port and two POTS port mode (default).
ATS125.0=1 Two DTE ports and one POTS port mode.
Select the mode using the following procedures:

1. AT&Wn to savethe configuration as auser profile n, where
n=0,1,2, or 3.

2. ATZn to select the said user profile n as the power-on default
settings.
3. Turn off the TA128 for awhile and then turn it on again.
R NOTE: Once the two-DTE-port mode is selected, the POTS port marked
“Phone 2" is disabled, i.e. it can neither be used to place a call

nor to answer a call. The POTS port marked “ Phone 1” is
operable as usual.
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Mode

DTE Port 1

DTE Port 2

POTS Port

POTS Port
1 2

ATS125.0=0
OneDTE
Port and Two
POTS Ports
(by default)

ATS125.0=1
Two DTE
Ports and
One POTS
Port

Configuring DTE Port 2

The function of DTE port 2 is quite ssmple compared with those of
DTE port 1. The major differences between DTE port 1 and DTE
port 2 are listed in the table below:

Functions DTE Port 1 DTE Port 2
DTE Speed (Baud) |Upto 460.8 Kbps Upto 115.2 Kbps
No (Rate must be set
Auto Bauding Yes viaDTE port 1)
B-Channel Protocols [PPP/MP, X.75, PPP Async-to-Sync

V.110, V.120, and
Bundle

Conversion, X.75,
V.120

AT Commands and

Fully configurable

Limited commands

S-registers
User Profilesin Four User Profiles Not Available
NVRAM
Flow Control Software Hardware (RTS/CTYS)
(XON/XOFF), or only
Hardware (RTS/ICTYS)
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Functions DTE Port 1 DTE Port 2
Fixed at No Parity, 8-

Serial Port Async Configurable bit data character, and

Format one STOP-hit

Plug-and-Play for Yes No

Windows

RS-232 Connector DB25 Female DB9 Female

Thefollowing tableslist al of the AT commands for DTE port 2
supported by the Omni TA128. An asterisk * following a
command option or value indicates that it is a default setting when

the modem is shipped.

Basic "AT" Command Set

Commands |Options |Function and description Ref

<any key> Terminate current connection
attempt when entered in
handshaking state.

+++ Escape sequence code, entered

in data state, wait for the Omni
TA128 to return to command
State.

All the Following Commands Require an “AT”

Prefix

A

Go on-linein answer mode.

Bnn

Select ISDN Teleservice
'B' must be followed by two
digits.

B40 *

PPP async to sync conversion

All other values areinvalid

Ds
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Dial s (numbers and options)
that follows. The options of s
arelisted asfollows:

YO

Unknown type of number




Y1l International number
Y2 National number
Y3 Network specific number
Y4 Subscriber number
Y6 Abbreviated number
Z0 Type of sub-address, NSAP
with AFI=$50, IA5 characters
Z2 Type of sub-address, user
specified, |A5 characters
NO Unknown numbering plan
N1 | SDN/Telephony numbering
plan (CCITT E.164/E.163)
N3 Datanumbering plan (CCITT
X.121)
N8 National standard numbering
plan
N9 Private numbering plan
/ Called party sub-address
delimiters
Format |[[Yn][Nn]called_party number]
of “s” |or
[[Yn][Nn]called_party number]
[/[Zn]called party subaddress/]
Dls Same as Ds
DL Repeat last ATD command
DMs Same as Ds
En Command mode local echo S128.1
control
EO Echo off
El * |Echoon
H Hang up (on-hook) the ISDN

connection

Display inquired information
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Display product code, same as
‘ATI

Results:

1281 (USA)

1282 (DSS1)

1283 (1TR6)

Display product information
and ROM checksum

Results: Omni TA128 <switch>:
V X.XX

where <switch>= USA, DSS],
or 1ITR6

Display Microsoft PnP code

Return to on-line state

Set S-register 0. 'n' must bea
decimal number between 0 and
255

n=0

Non-automatic call answering

n'=0

Automatic call answering after n
times of ringing

Vn

Sets display type for Result
Codes

S128.6

VO

Display result code in numeric
form.

V1 *

Display result code in verbose
form.

Xn

n=0-7
5 *

Result code options, see the
Options Table on page 152.

S131.3-5
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Extended "AT&" Command Set

Command

Options

Function and Description

Ref.

&Cn

Carrier Detect (CD) options

&C1 *

CD tracks presence of carrier

All other values areinvalid

&Dn

Data Terminal Ready (DTR)
options.

&D2 *

108.2, Data Terminal Ready, DTR
OFF causes the TA to hang up.

All other values areinvalid

&En

B channel line speed for ISDN
data call

S128.2

&EQ *

64K bps

&E1

56K bps (Default for American
ISDN)

&F

Load factory settingsto RAM as
the active configuration.

&Hn

Dataflow control, DTE/DCE.

&H3 *

Hardware (CTS/RTS) flow control

All other values areinvalid

&On

Set default call type for
conventional dialing commands

&02 *

ATDs, ATDPs, and ATDTs
default to make ISDN datacals

All other values areinvalid

&Sn

Data Set Ready (DSR) function
selection.

&S0 *

DSR overridden, DSR aways ON.

All other values areinvalid

&Vn

View profile settings.

&VO0

View current active settings.

&V5

View factory default settings.
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Command

Options

Function and Description

Ref.

&V6

View analog adapter, Phone 1
Setting

&V7

View analog adapter, Phone 2
Setting

&ZIn=s

s=phone
number

MSN setting.

n=5

Assign the phone number for DTE
port 2

All other values areinvalid

&ZI?

Display the phone number for
various B-channel protocols

&Z0O7?

Display the & ZOn setting

& Z0n=x

Write own phone number
(including subaddress, if any).
The number specified will be used
asthe calling party number while
diaing. Vauefor “n”

| = 1SDN data

A= analog adapter, Phone 1

B= analog adapter, Phone 2

Setting of DTE port 2 Speed
Use AT*Anto set the DTE speed for DTE port 2:

*Al
*A2
*A3
*A4
*AS
*A6
*A7
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DTE Port 2 Call Control

To place acall through DTE port 2, use the ATDxxxx command.

If the Calling Party Number (the original address) isrequired in the
outgoing SETUP message, it can be pre-stored using the

AT& ZOl=xxxx command. Once the PPP connection is
established, the TA128 will indicate the connection message with
DTE speed asfollows:

CONNECT 115200 PPP

Use ATVO, if numerical result code isrequired. An X.75 or V.120
can be placed after selecting the protocol using ATBnn.

By default, to answer acall through DTE port 2, the MSN(or
subaddress) must have been set using the AT &Z15=xxxx
command and the number xxxx must be matched with the Called
Party Number (the destination address) of the incoming call. The
DTE port 2 Multi-Auto function will automatically identify the
protocol of theincoming call as PPP, X.75 or V.120.

Use ATS87.7=1to enable the TA to route data callsto DTE port 2
if DTE port 1isbusy.
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15 Diagnostics

This chapter provides diagnostic tables for the TA128. The TA128
can perform its own diagnostic tests, providing you with valuable
information.

Diagnostics
The TA128 ISDN TA provides several diagnostic capabilities:
Power-on Self-test
Local Digital Loopback Test
Diagnostic Command
TA128 Reset

Power-on Self-test

At each power-up or upon areset command from the panel, the TA
will test the ROM code checksum, system RAM memory,
EEPROM, digita circuits and analog circuit calibrations.

Thefollowing table is a summary of the TA128's self-tests:

Test | LED | LED | LED | LED | Test Description
Seq. | LNK | Bl B2 | AA

1 on* off off off Memory test

2 of f on* of f of f ISDN chip interface test

3 off off on* | off ISDN chip functional test

4 off off off on* | HDLC functional test

R NoTE: The LED lights up while test is in progress and blinks if a test
fails.

The LNK LED will light up for half a second to indicate the success
of the TA128's power on self-test. After this, the LNK LED will
become the normal physical layer (layer 1) active indicator.
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ISDN Loopback test (AT&T9)

The AT&T9 command will invoke an ISDN loopback test
connection. The loopback point isin the ST interface chip
(Siemens 2086 chip) or the U interface chip (Siemens 2091 chip)
just behind the line transformers, thus it checks almost every part
of the ISDN TA and RS-232 cable except the passive front-end of
the ISDN S/T or U interface.

During thistest, data from the terminal or computer is sent through
the DTE interface to the ISDN TA's transmitter and is packetized to
the proper frame format according to the B channel protocol
selected and then loop-backed to the receiver, de-packetized, and
sent through the DTE interface back to the terminal or computer's
screen. The screen should show the data you have sent to the ISDN
TA.

Loopback with Self-test (AT&T10)

The AT& T10 command will invoke an ISDN loopback connection
with self-test. The datais generated by the ISDN TA and will go
through the same path as the above L oopback Test does. The data
pattern is printable ASCII characters. Y ou can see the result on the
screen. The loop backed datais compared with the transmitted
data. Should an error occur, the LNK LED will start to flash.
Sending any character through the DTE interface to the ISDN TA
will discontinue the test.

B1/B2 Loopback with Self-test (AT&T11)

Thereisan AT command designed for testing the readiness of your
ISDN line which uses one B-channel (B1) to place acall and the
other B-channel (B2) to receive the call.

Follow these instructions to make your test call:

Type:
AT&ZA =your_isdn_number<Ent er >

TA128 responds:
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XK

Type:
AT&T11<Ent er >

TA128 responds:
oK

Di al your_isdn_number

Loop from Bl to B2 through the switch
est abl i shed!

Sendi ng and receiving data.....
B1/ B2 | oopback test successed.
Di sconnecting.....

NO CARRI ER

The Diagnostic Command (ATCG)

The ATCG command can be used to test and isolate hardware
problems. Some of the tests are interactive operations, just follow
the indications prompted on the screen. If the TA128 is operating
normally, the test results will be displayed as follows:

System address & data bus test ....................... 04
Layer 1 hardware test ....................... .. ... 04
Layer 2 hardware test ...................... ... ... 04
Layer 1 activation test................. ... ... ....... 04
First B channel hardware test ....................... (03¢
Second B channel hardware test....................... (03¢
Listen to the Ring and then pick up phone set #1..... 1
O f-hook action is detected, (Hook Interrupt) ....... 04
Listen to the dial tone and then dial 1234567890*# i n sequence. 1
1234567890* #

Di al ed digits detected, please hang-up the handset ... 1
On-hook action is detected, (Hook Interrupt)........ 04
Listen to the RING and then pick up phone set #2 .... 1
O f-hook action is detected, (Hook Interrupt) .......

Q!

Listen to the dial tone and then dial 1234567890*# in sequence.
1234567890* #

Di al ed digits detected, please hang-up the handset .. 1
On-hook action is detected, (Hook Interrupt) ........ 03¢
Listen to the pronpt signal of the Internal Speaker and then press the
button switch....... '

Button switch is pushed (Button Interrupt) .......... 04
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Resetting The TA128

If you have modified the TA128’ s setting and cannot get it back
because the unit is locking up, or you just want to reset it back to
the factory default state, the following reset procedure will help you
to reset the TA128 back to the factory default state.

Hold the DATA/V OICE button down while turning the unit ON,
keep holding down the switch for 3 seconds after the power switch
isturned ON then release the switch. TA128 will reset itself back to
the factory setting and it will aso run a continuous loop-back self-
test. Printable characters will show on the terminal screenif itis
connected to one. Finally, toggle the power to the TA128 off then
back on.

Using The Embedded Protocol Analyzer

The embedded protocol analyzer (EPA) records and analyzes
various protocols on the B-channel, D-channel and DTE-DCE
interface. The EPA is designed for hobbyists aswell as userswith
technical backgrounds. The EPA enables you to examine messages
exchanged between your Omni TA128 and the Central Exchange
office when making an ISDN call. Y ou can review the packets sent
or received through the B-channel (for X.75 or V.120) to or from
theremote site. AT commands issued from an application software
program can also be checked. Thiswill help you understand their
causal relationship with other events.

In addition to itstutorial purpose, the EPA isvery useful for
diagnostics. If you have compatibility problems with your Central
Exchange or with aTA at aremote site, the EPA will be your first
aid resource. According to the EPA’ s analysis, you may decide to
fix the problem yourself (e.g. modify the configuration and try
again) or log the analyzed results as afile (avery comprehensive
bug report), and then send it to ZyXEL’s Tech Support
department.
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Capturing the Protocol Data

The data captured by the EPA can be classified into three
categories:

B-channel user data protocols.
D-channel signaling protocols.
DTE-DCE protocols.

The D-channel signaling protocolsinclude layer 2 and layer 3 call
control protocols. Frames and messages exchanged viathe D-
channel are all recorded for further analysis. These data messages
are essential to understanding interactive operations between an
ISDN TA and the ISDN network. They contain the compatibility
information for the Omni TA128 and your Central Exchange.

The B-channel user data protocolsinclude X.75 and VV.120. Only
the layer 2 header (addresses and control bytes) and layer 3 header
are captured. Since X.75 may be used with various layer 3
protocols (e.g. T.70, T.90, and 1SO8208), only the first 8 octets of
theinformation field are recorded as the layer 3 header, and are
displayed in raw data form. The analysis of the protocol data will
be carried out by ZyXEL’s Technical Support department.

The DTE-DCE protocols (at the R reference point according to the
ISDN nomenclature) include the AT commands/responses as well
asthe CAPI internal interface. The CAPI internal interface is used
with the ZyXEL CAPI driver. The ZyXEL CAPI driver
communicates with the Omni TA128 through thisinternal
interface. It is not recommended that users get involved in this
internal interface. The AT commands/responses, on the other hand,
arein astandard user interface. An analysis of these commands
and responses might prove very informative. All messages
captured by the EPA are tagged with atime stamp according to a
free running timer that starts at the beginning of data capture. The
resolution of thistiming information isin 0.01 second intervals.
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The following commands determine the kind of protocol datato be
captured by the EPA:

AT Command | Description

ATCDn

CDO Disable the capture of D-channel protocols

CD1 Enable the capture of D-channel protocols
(default)

ATCBn

CBO Disable the capture of B-channel protocols
(default)

CB1 Enable the capture of B-channel protocols

ATCCn

CCO Disable the capture of DTE-DCE interface
protocol s(default)

CC1 Enable the capture of DTE-DCE interface
protocols

The EPA startsto capture data when the command ATCT isissued.
This capturing process will continue until the command ATCS$is
issued. The EPA maintains 8 Kbytes RAM asaring buffer. In
case the buffer isfull, the earliest data captured will be overwritten
by the latest data.

Analyzing the Captured Data

To view the analyzed result, use the command ATCS$. For your
convenience, therelevant AT commands are summarized as
follows:

Command | Description

ATCT Clears buffer and starts the embedded protocol
analyzer. Captures dataimmediately and starts the
timer.
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Command

Description

ATCS$

Invokes the interpretation function of the
embedded protocol analyzer and displays the
results on the DTE screen.

The analyzed results can be viewed as if it werein afull screen
editor. Several number keys are used to control the display. For
PC users, it is convenient to use the keys on the numeric keypad
(make sure that Num-Lock ison.).

The functions of the control keysfollow:

Key | Function Description
1 End Display to the end of buffer
2 Cursor Scroll oneline up

down

3 | Pagedown | Display the next page

7 Home Display thefirst page
8 | Cursorup | Scroll oneline down
9 | Pageup Display the previous page
Q,q Quit Quit embedded protocol analyzer
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16 AT Command Set
Reference

Operation Modes of the DTE Interface
There are two operation modes for the DTE interface:

Simplex mode - used for conventional AT Command
operation.

Multiplex mode - used as an internal interface for ZyXEL
CAPI drivers.

Simplex mode

In simplex mode, the TA128 isused just like an ordinary TA. The
DTE interface will be either in the command state or in the data
state. At most, only one data connection session is possible at any
time.

A number of different AT Commands can be used to invoke
various functions. The simplex mode is designed for AT Command
users. The guides and descriptions throughout the rest of this
manual, if not otherwise specified, are applicable to this mode. The
power-on default of the DTE interfaceisin simplex mode as well.

Multiplex mode

The multiplex modeis designed for ZyXEL CAPI drivers. It can
also be used by third parties to develop various drivers on different
platforms for public domain or for commercial purposes.

The commands or data are packetized. Each packet hasits own
destination address. All the DTE channels can be accessed
individually by way of multiplexing.
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Sinceit isnot intended for all users, the specifications and manual
for the multiplex mode will be available in a separate text file, and
will only be available in the el ectronic format upon request.

AT Command Descriptions

An AT Command is acommand in asynchronous data format
issued by the computer to the TA through the asynchronous
computer-modem interface. AT Commands control the TA's
behavior and actions. To send an AT Command from a computer
tothe TA, you must be running communication software and the
TA must be in the command state.

Exceptionsto thisare A/, A>, and +++. These commands are not
preceded by AT, or followed by any more characters:

Al - re-executes the last command once.

A> - re-executes the last command once or repeats the last call
up to 9 times until aborted by pressing down on any key on the
keyboard or front panel or until a successful connection with a
remote TA has been made.

+++ - isthe escape sequence code that is entered in data state
to return the TA to command state. The TA will accept AT
commands only while it isin command state.

The AT command prefix may be typed in either upper ‘AT’ or
lower case ‘at’. Do not use acombination of upper and lower cases
in the prefix.

Thefollowing tableslist al of the AT commands supported by the
TA128. An asterisk * following acommand option or value
indicatesthat it is a default setting when the TA is shipped.
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Basic ""AT" Command Set

Command \Options

Function & Description

Ref.

Al

Re-execute the last command
once

A>

Re-execute the last command
once or repeat thelast call upto 9
times. (See dso SB)

<any key>

Terminate current connection
attempt when enter in
handshaking state.

+++

Escape sequence code, entered in
data state, wait for TA to return to
command state.

All the Following Commands Require a “AT” Prefix

A

Go on-line in answer mode. (See
also S39.2, $43.6)

ATA

Return to command state.

ATABN

Bl

Set B1 for leased line in answer
mode.

B2

Set B2 for leased line in answer
mode.

B3

Seat B1 & B2 for leased linein
answer mode.

Bnn
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Select ISDN Teleservice
'B' must be followed by two digits.

S82
S102

BOn

X.75

BOO

X. 75 Transparent

BO1

X.75T.70

BO4

BTX (DataX-J)

B10

V.110 user rate follows DTE speed
(async.) or V.110 user rate
determined by in-band negotiation
(sync.)




Command |Options |Function & Description Ref.
B11 V.110 user rate = 64000 bps (sync | S117
mode).
B13 V.110 user rate = 2400 bps.
B14 V.110 user rate = 4800 bps.
B15 V.110 user rate = 9600 bps.
B16 V.110 user rate = 14400 bps.
B17 V.110 user rate = 19200 bps.
B18 V.110 user rate = 384000 bps
(sync only).
B19 V.110 user rate = 576000 bps
(sync only).
B20 V.120
B40 PPP async to sync conversion.
B41 SLIP async to sync conversion.
BPn n=0-1 |Enable/disable PPP BACP/BAP.
BPO Disable PPP BACP/BAP.
BP1 Enable PPP BACP/BAP.
CBn n=0-1 |Configuration of embedded S34.1
protocol analyzer.
CBO Disable the capture of B channel
protocols.
CB1 Enable the capture of B channel
protocols.
CCn n=0-1 |Configuration of embedded S84.0
protocol analyzer.
CCO Disable the capture of DTE/DCE
interface protocols.
CC1 Enable the capture of DTE/DCE
interface protocols.
CDn n=0-1 |Configuration of embedded S84.2
protocol analyzer.
CDO Disable the capture of D channel
protocols.
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Command |Options |Function & Description Ref.
CD1 Enable the capture of D channel
protocols.
CEn n=0-1 |Call bumping control for PPP/IMP | S85.0
and CCB.
CEQ Disable the call bumping function.
CE1l Enable the call bumping function.
CEn Call bumping(Call bumping) for S85.0
MPPP and CCB.
CEQ Disable Call bumping function.
CE1l Enable Call bumping function .
CH? Display the accumulated charging
unit of the last call.
Cl<prefix> Prefix number string to be added
to the Calling-party-number before
indicating to the DTE when the
type of number denotes
international.
CLn n=0- Maximum size of user datain a
2048 packet (number of octets).
CL? Inquire current setting of ATCLn
CN<prefix> Prefix number string to be added
to the Calling-party-number before
indicating to the DTE when the
type of number denotes national.
CPn L oopback 4 control. S83.0
CPO Disable L oopback 4.
CP1 Enable L oopback 4.
CRn n=0-3 |Resumesa previously suspended
0* cal, nisthe call identifier(Europe)
CSn n=0-3 |Suspendacadl, nisthecal
0* identifier (Europe).
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Command \Options

Function & Description

Ref.

CT

Clear buffer and start the
embedded protocol analyzer.
Capture dataimmediately and start
timer.

Invoke the interpretation function
of the embedded protocol analyzer
and display theresultson DTE.

Ds

Dial s (numbers and options) that
follow (see dso S38.0, S35.4). The
options of sare listed as follows:

Pause for atime specified in S6.
Remaining digitswill be dialed as
in-band DTMF.

YO Unknown type of number

Y1l International number

Y2 National number

Y3 Network specific number

Y4 Subscriber number

Y6 Abbreviated number

Z0 Type of sub-address, NSAP with
AFI=$50, |A5 characters

Z2 Type of sub-address, user
specified, |A5 characters

NO Unknown numbering plan

N1 | SDN/Telephony numbering plan
(CCITT E.164/E.163)

N3 Datanumbering plan (CCITT
X.121)

N8 National standard numbering plan

N9 Private numbering plan

Called party sub-address
delimiters
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Command

Options

Function & Description

Ref.

Format
Of [13 SH

[[Yn][Nn]called_party number][[
W][,]]inband_dtmf_number

or
[[Yn][Nn]called _party Number][/
[Zn]called party subaddress]

DAs

Dial s (number and options) that
follows for the Analog adapter,
Phone 1.

DBs

Dial s (number and options) that
follows for the Analog adapter,
Phone 2.

DBn

Connection option if leased-line
mode is selected after power-on.

S85.0

DB1

Use B1 channédl in originate mode.

DB2

Use B2 channédl in originate mode.

DB3

UseB1 & B2 channelsin originate
mode.

Dls

Dial s (number and options) that
followsfor ISDN data call

DL

Repeat last ATD command

DNn

n=0-1

Set directory numbers (USA).

DNO=xx
XXXX

Set the DNO value.

DN1=

Clear the DNO.

DN?

Query present DNs.

DSn

n=0-39

Dia number stored in non-volatile
RAM at location 'n'; use “+” to
dial two consecutive numbers for
bundling or MPPP cdls

S44.3

En

Command mode loca echo of
keyboard commands

S23.0

EO

Echo off

Echo on
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Command

Options

Function & Description

Ref.

Hn

On/off hook control

HO *

Hang up (on-hook) the TA or
ISDN, sameas'ATH'

H3

Hang up the analog adapter,
Phone 1

H4

Hang up the analog adapter,
Phone 2

Display inquired information

Display product code, same as
‘ATI

Results:

1291 (USA)

1292 (DSS1)

1293 (1TR6)

Display product information and
ROM checksum.

Results: TA128 <switch>: V x.xx
where <switch>= USA, DSS1, or
1TR6

13

Display link status report

19

Display Microsoft PnP code

111

Display PPP status.

JAN

n=0-255
*48

Add-threshold for MPPP in Kbps
unit

S126

JSn

n=0-255
*32

Sub-threshold for MPPP in Kbps
unit

S127

KAXn

n=0-63
*0

Add-persist timeinterval for BOD;
BOD disabled if n=0

x= M(in Minute unit) or S(in
Second unit)

S85b1-7
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Command |Options |Function & Description Ref.
KSxn n=0-63 |Sub-persist timeinterva for BOD; |S125b1-7
*0 BOD disabled if n=0
x= M(in Minute unit) or S(in
Second unit)
Ln n=0-3 |Speaker volume control. The S24.4-5
2% higher the value, the higher the
volume
Mn M=0-2 |Speaker control S21.1-2
MO Speaker always OFF
M1 * |Speaker ON until call isanswered
M2 Speaker always ON
Nn n=0-3 |Ring volume control.'NO" will S24.0-1
3* disable the audio ring function
©) Return to on-line state
Pn n=0-6 |D channel protocol selection S86
(USA) for American Version
PO * |Northern Telecom proprietary
ISDN
Pl Nationa ISDN 1 (1 SPID)
P2 Nationa ISDN 1 (2 SPID)
P3 Reserved
PA AT&T custom point-to-point
P5 AT&T custom point-to-multipoint
(1 SPID)
P6 AT&T custom point-to-multipoint
(2 SPID)
Qn n=0-1 |Result code displayed S23.7
Q0 * |TA returnsresult code
Q1 TA does not return result code
Sr.b=n Set bit 'b' of S-register 'r' to value
'n'.'n"isabinary digit'0" or '1'
Sr.b?

Display value of bit 'b' of S-register
o
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Command \Options

Function & Description

Ref.

Sr=n

Set Sregister 'r'tovaue'n'. 'n'
must be adecimal number
between 0 and 255.

Sr?

Display value stored in S-register
T,

SPIDr=nnn

User enters Service Profile ID
nnn... (SPID), for USA switches.

SPIDO

First SPID number.

SPID1

Second SPID Number, if any.

SPID?

Display the SPID setting(s).

UPX

Download firmware to the Flash

EPROM using Xmodem protocol.

Vn

Sets display type for Result
Codes.

S23.6

VO

Display result code in numeric
form. (See aso S35.7 and the
result code table of 'ATXn').

V1 *

Display result code in verbose
form.

Xn

n=0-7
5 *

Result code options, see the
Options Table.

S23.3-5

Zn

n=0-4

Reset TA and set power-on
profile.

S15.5-7

Zn

Reset TA and load user profilen
(0-3).

Z4

Reset TA and load factory
Settings.

$

Basic command summary help.

Description of ATI3 Output:

The Link Status Report output appears as follows:
ZyXEL | SDN TA LI NK STATUS REPORT
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Connect
Error Control
Pr ot ocol

Octets Received

DTE Speed
Level
Li nk Speed

COctets Sent 0
Cause

Cause Val ue 0
HDLC FCS Error 0
HDLC Recei ve Over-run 0
HDLC Transnit Under-run 0

Output Parameter | Output Value Description

Connect DTE Speed | Current on-line DTE speed.

Error Control Level | Error control protocol used for current
session.

Protocol Link Speed | Current on-line DCE speed, line speed.

Octets Received Number of data octets received from
remote.

Octets Sent Number of data octets sent to remote.

Cause V erbose disconnection reason for the last
session.

Cause Value Numerical disconnection reason for the
|ast session.

HDLC FCS Error Errorsin frame (block) checksum (If there
were many FCS Errors, you may have
experienced problems on the line).

HDLC Transmit For TA's processor power measurement.

Under-run

HDLC Receive For TA's processor power measurement.

Over-run

Extended "AT&" Command Set

\Command \Options\Function & Description

\Ref.
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Command |Options |Function & Description Ref.
&Cn Carrier Detect (CD) options S21.4
&CO |CD dwaysON (Seealso $42.7)

&C1 * |CD tracks presence of carrier (See
also S38.3, $42.7)
&Dn Data Terminal Ready (DTR) S21.6-7
options. (See also S25)
&DO0 Ignore DTR signal, assume DTR is
aways ON.
&D1 108.1, DTR OFF-ON transition
causes dial of the default number.
(Seedso'AT*Dn' and $48.4)
&D2 * |108.2, Data Terminal Ready, DTR
OFF causes the TA to hang up.
&D3 |Sameas&D2 but DTR OFF causes
the TA to hang up and reset from
profile 0.
&En B channel line speed for ISDN data |S118.2
cal
&EO * |64Kbps
&E1 56K bps (Default for American
ISDN)
&F Load factory settingsto RAM as
active configuration.
&Hn Data flow control, DTE/DCE. S27.3-5
&HO Flow control disabled.
&H3 * |Hardware (CTS/RTS) flow control
&H4  |Software (XON/XOFF) flow
control.
&In Dial up/leased line options.
&10 * |Dial-up line mode.
&I1 Leased line mode for B1 channel.
&l12 Leased line mode for B2 channel.
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Command |Options |Function & Description Ref.
&I3 Leased line mode for B1 & B2
channel.
&Jn Bundle selection (See also S100) S87.5-6
&J0 * |Bundle connection is disabled.
&J1 Bundle connection isenabled in
answer mode only.
&J2 Bundle connection is enabled in call
mode only.
&J3 Bundle connection isenabled in
both directions.
&Knn V.120/X.75 compression control.  |S83.2
& K must be followed by two digits.
&KO00 |DisableV.42bis.
&K44 |EnableV .42bis.
&Ln Analog port selection during call S84.5
answering.
&LO Set priority to analog port, Phone 1.
&L1 Set priority to analog port, Phone 2.
&Mn Bundle selection (Seealso S100).  |S14b6-7
&MO * |Asynchronous mode with data
buffering.
&M1 |Asynchronous command,
synchronous data.
&M2 |Direct asynchronous mode, no data
buffering.
&M3  |Synchronous mode.
&On Set default call type for conventional |S83.4-5
dialing commands.
& 00 ATDs, ATDPs, and ATDTs default
to make calls for analog adapter,
Phone 2.
& 02 ATDs, ATDPs, and ATDTs default
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Command |Options |Function & Description Ref.
&0O3 |ATDs, ATDPs, and ATDTs default
to make calls for the analog adapter,
Phone 1
&Sn Data Set Ready (DSR) function S21.3
selection.
&S0 * |DSR overridden, DSR always ON.
&Sl DSR accordingto CCITT (ITU-
TSS). (Seealso HA1.5, S44.4)
&Tn TA testing.
&T9 Initiate ISDN L oopback test.
&T10 |Initiate ISDN Loopback with self
test.
&T11 |Initiate ISDN Loopback from B1
through switch to B2.
&Vn View profile settings.
&VO0 |View current active settings.
&V1-4 |View the (n-1)th user profile
Settings.
&V5 |View factory default settings.
&V6  |View analog adapter, Phone 1
Setting
&V7  |View analog adapter, Phone 2
Setting
&Wn n=0-3 |Write current settings to user profile
nin non-volatile RAM. (See aso
S35.6)
&Z7? Display all the phone numbers
stored in non-volatile RAM.
&Zn=s n=0-39 |Write phone number/sto NVRAM

at location n (n=0-39) use AT*Dn or
ATS29=n to set the default dial
pointer.
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Command

Options

Function & Description

Ref.

&ZIn=s

n=0-7
s=phone
number

MSN setting. Assign the phone
number (including subaddress, if
any) for various B channel
protocols. In answer mode, these
numbers will be compared with the
received called party _number and
called_party subaddress
information. The call will be
accepted using the specific protocol
if the assigned number of this
protocol matches with the

called party number.

n=0

Assign MSN ’'s, for X.75.

=1

Assign MSN 'S, for V.110.

n=2

Assign MSN 'S, for V.120.

Assign MSN s, for PPP, MPPP.

n=

Assign MSN ’'s for ISDN data,
protocol auto-detection.

Assign the phone number ‘s’ for
analog adapter, Phone 1.

n=7

Assign the phone number ‘s’ for the
analog adapter, phone 2.

&ZI?

Display the phone number
(including subaddress, if any) for
various B channel protocols.

& Zox=s

Write own phone number (including
subaddress, if any)

&Z0O7?

Display the & ZOn setting.
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Command \Options

Function & Description

Ref.

&Z0n=x

Write own phone number (including
sub-address, if any). The number
specified will be used asthe calling
party number whiling dialing. Value
for“n”

| = ISDN data

A= analog adapter, Phone 1

B= analog adapter, Phone 2

Extended "AT*"

Command Set

Command |Options |Function & Description Ref.
*An DTE port 2 speed (bps). HA3b0-2
*Al * 115200
*A2 76800
*A3 57600
*A4 38400
*A5 19200
*A6 9600
*A7 2400
*Dn n=0-39 |Set default dial pointer at telephone |S29
directory location n.
*DO* |(Seedso S35.4 and S38.0)
*Gn Security function selection. S36.5-7
*G0* |Disable security function.
*Gl Enable type 1 security, with
password check (ZyXEL to ZyXEL
only).
*G2 Enable type 1 security, with
password check and call back
(ZyXEL to ZyXEL only).
*G3 Enable type 2 security, with

password check.
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Command |Options |Function & Description Ref.
*G4 Enable type 2 security, with
password check and call back.
*G5 Enable type 2 security, with
password check and call back,
remote site enters the call back
number.
*GCn n=0-1 |Call-back function selection.
*GCO * |Disable call-back function
*GC1l |Enable call-back function
*HCn n=0-4 |Assign call-back phone number, “s’
to storage location, “n”
*Hn n=0-39 |[Modify user password table at
location n.
*HS Modify supervisory password
(Default: “ZyXEL”")
*In n=0-1 |Command set selection. S17b6-7
*|10* AT command set.
*|1 V.25bis command set.
*Mn n=0-1 |Leased line auto-handshake mode |S17b6-7
selection.
*MO* |Leased line auto-handshake on
Originate mode.
*M1 L eased line auto-handshake on
Answer mode.
*T Recadll thelast CND (Caller ID)
information.
*\ View the Password table
*VC View the Call-back Number table
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17/ status Registers and
Result Codes

Sregisters (Status Registers) contain values that determine and
reflect how your Terminal Adapter (TA) operates and executes
commands. Y ou can read the values and change them, either using
terminal commands or the TA's panel controls with the same
results.

Every user profile corresponds to a separate set of S-register values,
but when we mention S-registers, we are referring to the ones that
correspond to the active profile. If you want to read or change the
valuesin aprofile that is currently inactive, you will first have to
recall that profile to make it active.

At the time this manual was written, TA128 was equipped with 124
S-registers, from SO to S124. SO to S11 are standard AT S-registers,
and S12 to S124 are mostly bit-map configured. Changesin the bit-
map configuration can have the same effect asissuing AT
Commands. However, it isrecommended to use equivalent AT
Commands.

Viewing and Setting S-Registers

There are several AT Commands that are used to view the values
stored in the S-registers.

Viewing S-registers

To display the value stored in S-register ‘r’ with AT Commands,
use:

ATSr ?

To view all of the S-resister settings use the & Vn command:
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AT&VN

n=0 - View Sregister settingsfor current active profile.
n=1-4 - View settings for user profile number (n-1).
n=5 - View the factory default settings.

n=6 - View the analog adapter’ s setting, Phone 1.

n=7 - View the analog adapter’ s setting, Phone 2.

The S-register values may be displayed in either Decimal or
Hexadecimal format when using the preceding commands. Bit 3 of
S-register 84 sets which numbering system is used for display.

ATS84.3=0 - for decimal format.
ATS84.3=0 - for Hex format.

To display the value of bit b of S-register r, type:
ATSr. b?

Setting S-registers
In order to change the value in S-register ‘r’ tovalue‘n’ use:
ATSr=n (range 0-255)

In order to change the value in a specific bit (b) of S-register r, use:
ATSr. b=n (range 0-1)

In both commands, n is adecimal number in the given range.
While the first command modifies al bitsin the S-register
simultaneously, the second command lets you change bit b without
affecting other bitsin this S-register. When using ATSr=n, you
need to do a conversion to or from the binary number to find out
which bits you manipulate.

For example, if you want to set S38 bit 3 to 1 for a specific
application, you may either use ATS38.3=1 (simple) or usethe
following (difficult):
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R note: The values used in the example below differ from the actual
values in the S-register and are used for demonstration purposes
only.

Read the value from S38 using ATS38?
Convert it to binary, using the following weight table:

Bit | Binary value | Decimal value | Hexadecimal value
0 00000001 1 $01
1 00000010 2 $02
2 00000100 4 $04
3 00001000 8 $08
4 00010000 16 $10
5 00100000 32 $20
6 01000000 64 $40
7 10000000 128 $30

To set bit 3to 1 (binary), do alogic OR operation with the value.

Operation | Example-1 Example-2

Binary Dec. | Hex | Binary Dec. | Hex.

10001000 | 136 | $88 | 01000000 |64 $40

OR 00001000 |8 $08 | 00001000 |8 $08

10001000 | 136 |$88 | 01001000 |72 $48

To set bit 3to 0 (binary), you must invert the value using alogic
NOT operation and then do an logic AND operation.

NOT 00001000 | 8 | $08 | 00001000 |8 | $08

11110111 | 247 | $F7 | 11110111 | 247 | $F7

AND 10001000 | 136 | $88 | 01000000 |64 |$40

10000000 | 128 | $80 | 01000000 |64 |$40

Finally, using the result decimal value, issue an ATS38=n to set
theregister.
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S-Register Descriptions

The descriptions for each S-register. In most bit-mapped S-
registers, the default bit value is O (which isthe normal situation)

and only the non-default situation is described. Some reserved bits
arefor factory use and the user should not change them.

Valuesfollowed by an asterisk * are the factory default settings.

Basic S-Registers ""ATSn=x""

Command |Function & Description Ref.
0= Set the number of rings on which the TA will |+000
answer. A 0 value disables auto-answer.

Si= Counts and stores number of ringsfroman  {+000

incoming call.
S2= Define escape code character, default <+> (43 |+043
dec.).
S3= Define ASCII Carriage Return. +013
A= Define ASCII Line Feed. +010
S5= Define ASCI| Backspace. +008
Sr= Set duration, in number of seconds, TA waits |+060
for acarrier.
8= Set duration, in seconds, for pause (,) option |+002
in Dial command and pause between
command re-executions for Repeat
(>)command.
Extended S-Registers ""ATSn=x""
Command |bit |dec |hex |Function and description Ref.
S15= bit |dec |hex |Bit-mapped register. +130
010 |0 |Evenparity.
1 |1 |Odd parity.
2 |2 * |No parity.
2 |0 |0 *|1stop hit.
4 |4 |2stop bits.
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Command |bit |dec |hex |[Function and description Ref.
4310 |0 * |10 bit character length. *CO
8 |8 [1lhit. *Cl
16 |10 |9hit. *C2
24 |18 |8hit. *C3
7-5|0 |0 |ProfileQ asactive settings after|Z0
power ON.
32 (20 |Profile 1 asactive settings after|Z1
power ON.
64 |40 |Profile 2 as active settings after|Z2
power ON.
96 (60 |Profile 3 asactive settings after|Z3
power on.
128 |80 * |Factory default as active Z4
settings after power ON.
S16= dec |hex | Test status register. +000
0 |0 |Notestinprogress. &T0
S18= dec Force modem or TA to fix +000
baud rate when idle.
0~ Disable fixed baud function
n+1 Enable baud rate fixing at idle,
n=0-15 baud rate value
settings (n) the same as S20
value.
S20= dec |hex |DTE speed (bps). Auto +003
detected from AT Command.
0 |0 [230400 bps
1 |1 115200 bps
3 |3 |57600 bps
4 |4 38400 bps
5 |5 19200 bps
9 |9 9600 bps
11 |B |4800 bps
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Command \bit

dec

Function and description

Ref.

12 |C |2400 bps

13 |D |1200 bps

14 |E |460800 bps

15 |F ]921600 bps

21= bit |dec |hex |Bit mapped register.
1-2|0 |0 |Speaker adways Off. MO

2 |2 |Speaker Onuntil carrieris M1
detected.

4 |4 |Speaker alwaysOn. M2

3 |0 |0 |DSRawaysOn. &S0

8 |8 |Accordingto CCITT (seedso (&S1
4.4, ALS).

4 |0 |0 |CDawaysOn. &CO0

16 |10 |CD trackspresenceof data |&C1
connection (see also S38.3).

6-7/0 |0 |AssumeDTR awaysOn. &DO0

64 |40 |108.1, DTR Off-Ontrangtion |&D1
causes dial of the default
number.

128 |80 |108.2 Data Terminal Ready, |&D2
DTR Off causesthe TA to
hang up and return to
command state.

192 |CO |108.2, DTR off causesthe TA |&D3
to hang up and reset the TA to
profile #0 after DTR dropped.

S23= bit |dec |hex |Bit mapped register. +105
0 |0 |0 |Command echo disabled. EO
1 |1 |Command echo enabled. E1l
2 |0 |0 [Insertionisnot allowed during
aphone call.
4 |4 |Insertionisalowed during a

phone call.
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Command |bit |dec |hex |[Function and description Ref.
350 |0 |ATXO0 (Seeresult codetable).
8 |8 |ATX1 dec hex AT
16 |10 |ATX2 40 28 X5
24 |18 |ATX3 48 30 X6
32 |20 |ATX4 56 38 X7
6 |0 |0 |Display result codeinnumeric|VO
format (see S35.7).
64 |40 |Display result codein verbose |V1
format.
7 |0 |0 |TA returnsresult code. Q0
128 |80 |TA does not return result code |Q1
(see SA0b1).
S24= bit |dec |hex |Bit mapped register.
0-1|0-3 |0-3 [Ring volume control, NO-3
increments of 1in decimal.
2 |0 |0 |[IgnoreS21.1-2 when Phone 1
key pad dialed.
4 |4 |Donotignore S21-2 when
Phone 1 key pad dialed.
3 |0 |0 |[IgnoreS21.1-2 when Phone 2
key pad dialed.
8 |8 |Donotignore S21-2 when
Phone 2 key pad dialed.
4-5|16- Speaker volume control, in LO-3
48 increments of 16 in decimal
value.
6 |0 |0 |POTSPorttonevolumelow.
1 |1 |POTS Port tone volume high.
S27= bit |dec |hex |Bit mapped register.
3-5/0 |0 [Flow control disabled. &HO
24 |18 |Hardware (RTS/CTS) flow &H3
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Command |bit |dec |hex |[Function and description Ref.
32 |20 |Software (XON/XOFF) flow |&H4
control.
40 |28 |Reserved. &H5
S290= 0-390-39 Set default dial phone number (+000 *D
pointer, use AT&Zn=sto store
phone numbers.
S31= O- |0- |Holdsthe ASCII decimal value+017
255 |FF |of the XON.
S32= 0- |0- |Holdsthe ASCII decimal value+019
255 |FF |of the XOFF.
S35= bit |dec |hex |Bit mapped register.

1 |2 |2 |Disableaborting from terminal
during modem handshaking.

4 |16 |10 |When Data/Voicewithis *Dn
pressed, TA will dial the S29
default number.

7 1128 |60 |Enable extended numerical VO
result codes from 50-71 when |S23.6
an error corrected connection
ismade. Usewith ATVO (see
result code table).

S36= bit |dec |hex |Bit mapped register. +000

57*0 |0 |Disable security function. *G0

32 |20 |Enabletypel security, with |[*G1
password check (ZyXEL to
ZyXEL only).

64 |40 |Enabletype 1 security, with |*G2
password check and call-back
(ZyXEL to ZyXEL only).

96 |60 |Enabletype 2 security, with |*G3
password check.

128 |80 |Enabletype 2 security, with  |*G4

password check and call-back.
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Command |bit |dec |hex |[Function and description Ref.
160 |AO |Enabletype 2 security, with  |*G5
password check and call-back.
Remote site enters the call-
back number.
S38= bit |dec |hex |Bit mapped register. +000
0 |1 |1 |[Repeatedly dialing default *Dn S29
number.
3 |8 |8 |DCD on/off sequencefollows |&C1
UNIX standard, DCD high 21.4
before connect messageis
sent, DCD off after last DCE
responseis sent.
= bit |dec |hex |Bit mapped register. +000
1 |2 |2 |Noresultcodedisplayedin |Q2
answer mode.
HAl= bit |dec |hex |Bit mapped register. +000
3 |8 |8 |EnableCCITT signals 140 and
141 on EIA-232D interface.
5 |32 |20 |DSR follows DCD and pulses |&Sn
(see SA4b4).
6 |64 |40 |Force SO>=2. 0
HA2= bit |dec |hex |Bit mapped register. +000
3 |8 |8 |Disable escape sequence code
in answer mode.
5 |32 |20 |Disable Data/Voice button.
6 |64 |40 |Disable<RINGING>result |Xn
code.
= bit |dec |hex IDTE Port 2 speed (bps) +001
configured by AT command.
0 |0 230400 *A0
1 |1* |115200 *Al
2 |2 |76800 *A2
3 |3 |57600 *A3
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Command |bit |dec |hex |[Function and description Ref.
4 |4 38400 *A4
5 |5 [19200 *A5
6 |6 [9600 *A6
7 |7 |2400 *A7
= bit |dec |hex |Bit mapped register. +000
3 |8 |8 |ATDSninitiatesauto-dia of |DSn
the stored numbers
consecutively until connection
is made.
4 |16 |10 |DSRfollowsDTR (seedso |&S1
HALS).
S50= (02 Inactivity timer for RS-232 +000
255 Port. Each unit = 10 sec. 000
disables.
S56= O- |0- |Hook flash detect time for +050
255 |FF |Anaog Adapter (POTS port);
units 10ms.
61= bit |dec |hex
3 [*0 |0 |MPdatasentinrotate mode.
1 |1 |MPdatasentin split mode.
= 0- |0- |Security callback timer in unit |+005
255 |FF |of 1 second.
S79= bit |dec |hex |Bit mapped register. +000
0O [*O |0 |IgnorePOTS port 1 global
incoming call when port 1is
busy.
1 |1 |Discard POTSport 1 global
incoming call when port 1is
busy (Sending RELEASE
COMPLETE).
0O [*O |0 |Ignore POTS port 2 global

incoming call when port 1is
busy.
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Command |bit |dec |hex |[Function and description Ref.
2 |2 |Discard POTS port 2 global
incoming call when port 1is
busy (Sending RELEASE
COMPLETE).
2 |0 |0 [|POTS1 cal-waiting/multiple-
answer disabled.
*4 14 |POTS1 cdl-waiting/multiple-
answer enabled.
3 |0 |0 [|POTS2 cal-waiting/multiple-
answer disabled.
*8 |8 |POTS2 cdl-waiting/multiple-
answer enabled.
4 |*0 |0 |POTSportlisconnectedtoa
telephone.
16 |10 |POTSport 1isconnectedtoa
fax/modem.
5 [*0 |0 |POTSport 2isconnected to a
telephone.
32 |20 |POTSport 2 isconnectedto a
fax/modem.
7 [*O |0 |Sending RELEASE
COMPLETE with cause ‘user
busy’ for ATH 1.
S80= bit |dec |hex |Bit-mapped register: +000
4 |0 *|0 |DonotsendLow Layer
Compatibility information for
Phone 2 (TA128) or internal
fax/modem (2864I).
16 |10 |Send Low Layer Compatibility
for Phone 2 (TA128) or
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Command |bit |dec |hex |[Function and description Ref.
6 |0*|0 |DonotsendLow Layer
Compatibility information for
ISDN datacall.
64 |40 |Send Low Layer Compatibility|
for ISDN data call.
7 |0 *|0 |DonotsendLow Layer
Compatibility information for
Phone 1 (TA128) or analog
adapter (28641).
128 |80 |Send Low Layer Compatibility
for Phone 1 (TA128, TA128)
or analog adapter (28641).
S82= dec ISDN B channel protocol. Bn
60 V.120 64000
61 V.120 56000
62 X.75 64000 Transparent
63 X.75 56000 Transparent
64 X.75 64000 T.70
65 X.75 56000 T.70
70 X.75 64000 BTX
71 X.75 56000 BTX
72 V.110 64000
73 V.110 56000
74 PPP async to sync 64K
75 PPP async to sync 56K
76 SLIPtosyncHDLC
conversion 64K.
77 SLIPtosyncHDLC
conversion 56K.
S83= bit |dec |hex |Bit-mapped register: +000
0O |0 |0 |Disableloopback 4 test. CPO
1 |1 |Enableloopback 4 test. CP1
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Command |bit |dec |hex |[Function and description Ref.
2 |0 |0 |ISDN withoutV.42bis. & K00
4 |4 |ISDN withV.42bisif & K44
applicable.
4-5|/0 * |0 |ATDs, ATDPs, and ATDTsis |&00
mapped to ATDMSs.
32 |20 |ATDs, ATDPs, and ATDTsis |&02
mapped to ATDIs.
48 |30 |ATDs, ATDPs, and ATDTsis (&03
mapped to ATDBs.
6 |0 |0* |DOVBSanswer using 56kbps
(USonly).
64 |40 |DOVBS answer using 64kbps.
7 |0 |0* |ISDN datacal using normal
Bearer Service.
128 |80 |ISDN datacall using Voice
Bearer Service.
= bit |dec |hex
0-2 Embedded Protocol Analyzer |{CCn
control.
O |1 |1 |Capture DTE-DCE interface
protocol information.
1 |2 |2 |CaptureB-channel (X.75or
V.120) frames.
2 |4 |4 |Capture D-channel protocol
information.
3 |0 |*O |Display Sregister valuein
decimal format.
8 |8 |Display Sregister vauein hex
format.
4 |0 *|0 |Indicate Cdler ID after the 1st
RING message.
16 |10 |Disable Caller ID indication.
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Command |bit |dec |hex |[Function and description Ref.
5 |0 |0 [Phonel(TA128)oranalog |&LO
port (28641) has higher priority
for answering an analog call.
32 (20 |Phone2(TA128) or Internal  |&L1
device (2864l) has higher
priority for answering an
analog call.
S85= bit |dec |hex |DCA function.
0 |0 |*O |DCA function disabled. CEQ
1 |*1 |DCA function enabled. CE1l
1-6 *Q |Add-persist timeinterval. KAXn
7 |0 |0 |S85b1-6isin Second unit. KASh
128 |80 |S85b1-6isin Minute unit. KAMnN
S86= dec |hex |D channel protocol selection |Pn
(USA) Thefollowing number
isvalid only for American
version:
0 |0 |Northern Telecom proprietary
ISDN.
1 |1 |Nationa ISDN1(1SPID
mode).
2 |2 |Nationa ISDN 1 (2 SPID
mode).
3 |3 |Reserved.
4 |4 |AT&T proprietary point-to-
point.
5 |5 |AT&T proprietary point-to-
multi-point (1 SPID mode).
6 |6 |AT&T custom point-to-
multipoint (2 SPID mode).
S87= bit |dec |hex
0O [*O |0 |Enable POTS port 1to receive
globa cals.
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Command |bit |dec |hex |[Function and description Ref.
1 |1 |DisablePOTSport1to receive
globa cals.

1 |*O0 |0 |Enable POTSport 2toreceive
globa cals.

2 |2 |Disable POTS port 2 to receive
globa cals.

2 [*0 |0 |CHAP/PAPfor authentication
conversion.

4 |4 |PAPonly for authentication
conversion.

56|0 * |0 [Bundleconnectionisdisabled. |&Jn

32 |20 |Bundle connection isenabled
in answer mode only.

64 |40 |Bundle connection isenabled
in call mode only.

96 (60 |Bundle connectionisenabled
in both directions.

7 |*0 |0 |DTE port 2 only answersthe
matched M SN incoming data
cals.

128 |80 |DTE port 2 answersincoming
callswhen DTE port 1 isbusy.
S89= bit |dec |hex |Bit-mapped register.

5 |0 |0 |Disablethe metering pulse of
analog adapter, Phone 2.

32 |32 |Enablethe metering pulse of
analog adapter, Phone 2.

6 |0 |0 |Disablethe metering pulse of
analog adapter, Phone 1.

64 |40 |Enablethe metering pulse of
analog adapter, Phone 1.
S100= dec [hex |B channel bundling protocol
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Command \bit

dec

hex

Function and description

Ref.

O*

0

Multiple Link Protocol (MLP)

cFossil channel bundling, for
European Switches only
(cFos)

S102=

Outgoing ISDN datatype.
Value has the same definition
as S82

Bnn

S104+n=

dec

hex

Outgoing Service Indicator
(for 1TR6 only),

n=0, analog adapter, Phone 2
n=2, ISDN data

n=3, analog adapter, Phone 1

[ —

[ —

Fernsprechen

N

N

alb - Dienste

Daten bertragung 64 Kbps.
The defaults are:

* 5104=1 - for a/b adapter 2
* s105= - reserved

* s106=7 - for ISDN data

* s107=1 - for a/b adapter 1

S108+n=

dec

hex

Outgoing Service Additional
(for 1TR6 only) Information
n=0, analog adapter, Phone 2
n=2, ISDN data

n=3, analog adapter, Phone 1

| SDN-Fernsprechen 3.1 kHz

Fernsprechen analog

Fax Gruppe 3

w

Daten Ober Modem

Btx Ober Modem
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Command |bit |dec |hex |[Function and description Ref.
SI=|0 |0 |Daten bertragung 64 Kbps
7 (X.75SLP)

11--- |Async.V.110

01--- |Extensionsof async.

- - 0- - *Number of data bits: 8
--1--  |Number of databits: 7
- - - 0- *Number of stop bits: 1
---1- |Number of stop bits: 2
----  *No parity

0- - -

---- Even parity

1---

11--- ]1200bps

000

11--- |2400bps

011

11--- 14800 bps

100

11--- 19600 bps

101

11--- 14400 bps

110

11--- *%19200 bps

111

01--- 38400 bps

000

1010- |[Sync.V.110
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Command \bit

dec \hex Function and description

Ref.

10100

000

1200 bps

10100

011

2400 bps

10100

100

4800 bps

10100

101

9600 bps

10100

110

14400 bps

10100

111

19200 bps

10101

000

48000 bps

10101

001

56000 bps

10101

010

56000 bps for 56kbit-network

10101

111

In band negotiation

S108+n=

dec

hex

High Layer Compatibility
(Non-1TR6)

n=0, analog adapter, Phone 2
n=2, ISDN data

n=3, analog adapter, Phone 1

No High-Layer-Compatibility
information element will be
sent

[ —

Telephone

Facsimile Group 2/3

28

Teletex service (Rec.F.220)

B8~

31

Teletex service (Rec.F.200)
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Command \bit dec |hex |Function and description Ref.
50 (32 |Information Interworking for
Video Services (Rec.F.300
T.110)
53 |35 |Telex service (Rec.F.60)
56 |38 |Message Handling Systems
(MHS) (Rec.X.400 series)
65 |41 |OSl application (Rec.X.200
series)
S114= |-field data length (M SB byte)
S115= | -field datalength (L SB byte)
S117= V.110 user rate Bln
S118= bit |dec |hex
0 |0 |0 |Enabledid-incdl
1 |1 |Disabledia-incal (dia out
only)
2 |0 |0 |Default B channel line speedis|&EO
64K bps for ISDN data call
4 |4 |Default B channel line speed is|&E1
56K bps for ISDN data call
3 [*0 |0 |Disable CHAP optionfor
PPP/MLPPP.
8 |8 |Enable CHAP option for
PPP/MLPPP.
4 |0*|0 |Use3.1KHz Bearer service
whenever possible for analog
adapter, Phone 2
16 |10 |Use Speech Bearer service
whenever possible for analog
adapter, Phone 2
5 |0*|0 |Use3.1KHzBearer service
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Command |bit |dec |hex |[Function and description Ref.
32 |20 |Use Speech Bearer service
whenever possible for analog
adapter, Phone 1
6 |0 *|0 |Enableanalog adapter to
accept global calls
64 |40 |Forbidthe POTS port to
accept global calls.
7 |0 * |0 |Enableanalogincoming calls.
128 |80 |Reject analog incoming calls.
S119= bit |dec |hex
0 |0 *|0 |Disablecal-back function *GC
1 |1 |Enablecal-back function
1 |0 *|0 |Disable point-to-point
signaling DDI function
2 |2 |Enable point-to-point signaling
DDI function
2 |0 *|0 |Disable point-to-multipoint
signaling DDI function
4 |4 |Enable point-to-multipoint
signaling DDI function
3 |0 *|0 |Inbound cal ignored when no
MSN (EAZ) is matched
8 |8 |Inbound call accepted using
default protocol when no
MSN (EAZ) is matched
4 |0 *|0 |V.110 user rate = 19200 bpsif
DTE speed greater than 19200
bps
16 |10 |V.110 user rate = 38400 bpsif
DTE speed greater than 38400
bps
5 |0 *|0 |Enablenormal MSN function |&ZIn
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Command |bit |dec |hex |[Function and description Ref.
32 |20 |Treat the number assigned by
&Zl=n... as sub-address, and
match with the
called_party subaddressfor
inbound call routing
S120= Accumulated charging unit
(MSB byte) for B1 channel
0 [*O |0 |Enable POTS port 1 call out.
1 |1 |DisablePOTSport1 call out.
1 |*O0 |0 |Enable POTSport 2 call out.
2 |2 |Disable POTSport 2 cal out.

2 *0 |0 |Enable multi-answering while
TA MSN isnot assigned.

4 |4 |Handleincoming cals
according to AT& L n setting.

3 |*0 |0 |If S120.2=1isset and the
POTS port is busy, callswill
be routed to another POTS
port.

8 |8 |If S120.2=1isset and the
POTS port is busy, callswill
be rejected.

4 (*O |0 |EnableTA to accept global
callsfor a/b adapter and ISDN
data.

16 |10 |Reect unmatched callsfor alb
adapter and ISDN data.
S124= dec [hex [Empty IP packet interval for  |+000
PPP
0- |0- |Unitsof 1 sec.
255 |FF
S125= bit |dec |hex
0 [*0 |0 |[TwoPOTSandoneDTE port.
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Command |bit |dec |hex |[Function and description Ref.
1 |1 |OnePOTSandtwo DTE ports
1-6 *Q [Sub-persist timeinterval. KSxn
7 |0 [*O |S125bl1-6isin Second unit. |KSSn
128 |80 |S125b1-6 isin Minute unit. KSMn
S126= O- |0- |Add-threshold for BOD in JAN,+48
255 |FF |Kbpsunit
S127= O- |0- |Sub-threshold for BOD in JSn,+32
255 |FF |[Kbpsunit
S128= bit |dec |hex |For DTE port 2 only.
0 [*O0 |0 |[TwoPOTSandoneDTE port.
1 |1 |OnePOTSandtwo DTE ports
1 |0 |0 |Command echo disabled. EO
*2 |2 |Command echo ensabled. E1l
2 [*0 |0 |Default B channel line speed is|&EO
64kbps for ISDN datacalls.
4 |4 |Default B channel line speed is|& E1
56kbpsfor ISDN data calls.
5 [*O0 |0 |TA returnsresult codefor DTE QO
port 2.
32 |20 |TA doesnot return result code Q1
for DTE port 2.
6 |0 |0 |Display result codeinnumeric|VO
format.
64 |40 |Display result codein verbose |V1
format.
7 |*0 |0 |lIgnoreunrecognized AT
commands.
128 |80 |Unrecognized AT commands
will generate an ERROR
response.
S131= bit |dec |hex |For DTE port 2 only.
0O |0 |0 |Disablesecond DTE port

compression.
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Command |bit |dec |hex |[Function and description Ref.
1 |1 |Enablesecond DTE port
compression.

350 |0 [Seeresultcodetable. ATXO0
8 |8 ATX1
16 |10 ATX2
24 |18 ATX3
32 |20 ATX4
40 |28 ATX5
48 |30 ATX6
56 |38 ATX7

Bit - S-register bit number, 'b', used in'ATSr.b=n" and
'‘ATSr.b=?

dec - Decima value, ‘X', used in 'ATSn=x'
hex - Equivalent Hexadecimal value.

+nnn - Factory default when listed in 'Reference’ column.

"ATXn" Result Code Option Table

The following table shows the different options available when
setting the ATXn command. The default valuefor ‘n’ is5 when the
TA128 is shipped:

ATV0|ATV1 X0 [ X1 [X2 |X3 [ X4 |X5 X6 |X7
0 OK V V Vv V V [V v |V
1 CONNECT V IV V V V @ |$ #
2 RING V V Vv V V [V v |V
3 NO CARRIER V V Vv V V [V v |V
4 ERROR V V Vv V V [V v |V
5 CONNECT 1200 % (% % (% @ |$ |#
6 NO DIAL TONE \ vV IV [V |V
7 BUSY vV [V [V [V |V
8 NO ANSWER vV IV [V [V |V

152



ATV0|ATV1 X0 | X1 [ X2 |X3 [X4 | X5 X6 |X7
9 RINGING* vV [V [V |V |V
10 CONNECT 2400 % (% % (% @ |$ |#
11 CONNECT 4800 % (% % (% @ |$ |#
12 CONNECT 9600 % (% % (% @ |$ |#
14 CONNECT 19200 % (% % (% @ |$ |#
15 CONNECT 7200 % (% % (% @ |$ |#
16 CONNECT 12000 % (% % (% @ |$ |#
17 CONNECT 14400 % (% % (% @ |$ |#
18 CONNECT 16800 % (% % (% @ |$ |#
19 CONNECT 38400 % % (% % @

20 CONNECT 57600 % % (% % @

21 CONNECT 76800 % (% % (% @

22 CONNECT 115200 % % (% % @

23 CONNECT 230400 % % (% % @

24 CONNECT 460800 % (% % (% @

25 CONNECT 921600 % % (% % @

26 CONNECT 307200 % % (% % @

27 CONNECT 153600 % (% % (% @

28 CONNECT 102400 % % (% % @

29 CONNECT 61440 % % (% % @

30 CONNECT 51200 % % (% % @

31 CONNECT 62400 % % (% % @

32 CONNECT 124800 % % (% % @

33 CONNECT 62400 % % (% % @

34 CONNECT 41600 % % (% % @

35 CONNECT 31200 % (% % (% @ |$ |#
36 CONNECT 249600 % % (% % @

37 CONNECT 20800 % % (% % @

38 CONNECT 33600 % (% % (% @ |$ |#
39 CONNECT 28800 % (% % (% @ |$ |#
40 CONNECT 26400 % (% % (% @ |$ |#
41 CONNECT 24000 % (% % (% @ |$ |#




ATV0|ATV1 X0 | X1 [ X2 |X3 [X4 | X5 X6 |X7
42 CONNECT 21600 % (% % (% @ |$ |#
43 CONNECT 48000 % (% % (% @ |$ |#
44 CONNECT 56000 % (% % (% @ |$ |#
45 CONNECT 64000 % (% % (% @ |$ |#
46 CONNECT 112000 % (% % (% @ |$ |#
a7 CONNECT 128000 % (% % (% @ |$ |#

* Use $42.6 to disable 'RINGING' result code.

Result Code Chart Symbol Reference

V | Supported

% | Reportsthe DTE Speed as. <cr><If>CONNECT

DTE_Speed<cr><If>

@ | CONNECT DTE_Speed/Protocol

DCE_Speed/Error_Control **
Example: CONNECT 115200/V120 64000/LABD

$ | <cr><If>CONNECT DCE_Speed[/Error_Code]<cr><If>

Example: CONNECT 64000/ARQ

# | CONNECT DCE _Speed/Error_Code/Error_Control

Example: CONNECT 64000/ARQ/V 42b

Result Code Field Descriptions

Field Name

Possible VValues

Error_Code

NONE, ARQ

Error_Control

LAPB, LAPD, V42
(Thisfield will not show if no error control
IS hegotiated)

Data_ Compressio
n

V42b

DCE_Speed All possible DCE speeds supported
DTE_Speed All possible DTE speeds supported
Protocol Only ISDN protocols are listed here
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Field Name

Possible VValues

X.75M (X.75 with MLP Bundle)

X.75C (X.75 with cFos Bundle)

V110

V120

V120M (V.120 with MLP Bundle)

V120C (V.120 with cFos Bundle)

SLIP

PPP

BTX

Connect Strings for Error Corrected Connections

To enable the following numerical (ATVO0) and verbose (ATV 1)

result codes when an error corrected connection is made, set S35

bit 7 to 1.
ATS35. 7=1<ent er >

ATV0O ATV1 ATVO ATV1

50 CONNECT 61 CONNECT 24000
51 CONNECT 1200 62 CONNECT 26400
52 CONNECT 2400 63 CONNECT 28800
53 CONNECT 4800 64 CONNECT 31200
54 CONNECT 7200 65 CONNECT 33600
55 CONNECT 9600 66 CONNECT 38400
56 CONNECT 12000 67 CONNECT 48000
57 CONNECT 14400 68 CONNECT 56000
58 CONNECT 16800 69 CONNECT 64000
59 CONNECT 19200 70 CONNECT 112000
60 CONNECT 21600 71 CONNECT 128000
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18 Phone Jack Pinout
Assignments

The TA128 features one RJ-45 phone jack and two RJ-11 phone
jacks. The RJ-45 labeled “ISDN S’ jack isfor ISDN line
connection (ST interface), and the RJ-11 jack labeled “PHONE”
(also known as an analog adapter in European countries) isfor an
optional connection to analog telephone equipment such asa
telephone set, answering machine, fax machine or analog modem.

RJ-45 Connector for the S/T Interface Model

Not Connected

Not Connected

RCV +

XMT +

XMT -

RCV-

-48V

-48V RTN

RJ-45 Connector for the U Interface Model

Not Connected

Not Connected

Not Connected

Ring

Tip

Not Connected

-48V

8. -48V RTN

RJ-11 Analog Adapter (Phone 1&2)

1. Not Connected
2. Ring
3. Tip

ONOoO A WNE

Nouk~owbdpE

156



4. Not Connected
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19 Serial Port Interface

EIA-232D 25 Pin Serial Port Interface

Pin ITU-TSS | EIA | Signal/Pin Signal
Number | Signal Signal | Description Direction
Name Name DTE -DCE

1 101 AA | Protective Ground |0
(GND).

2 103 BA Transmitted p
Data(TXD).

3 104 BB Received U
Data(RXD).

4 105 CA Request ToSend |Pb
(RTS).

5 106 CB Clear To Send U
(CTS).

6 107 CC Data Set Ready U
(DSR).

7 102 AB | Signd Ground U
(GND).

8 109 CF Data Carrier U
Detected (DCD).

15 114 DB Transmit Clock U
Signal (source:
DCE).

17 115 DD | Synchronous U
Recelve Clock.

18 141 Loca Analog p
L oopback Test.

20 108/2 CD DataTerminal p

108/1 Ready (DTR).

Connect DCE to
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Pin ITU-TSS | EIA | Signal/Pin Signal
Number | Signal Signal | Description Direction
Name Name DTE -DCE
line.
21 140 Remote Digital p
Loop Test.
22 125 CE Ring Indicator(RI). | U
24 113 DA Transmit Clock p
Signal (source:
DTE).
25 142 Test Indicator. U
Async. Hardware Flow Control Cable Connection
Modem toPC toDCE [to to NeXT
(DCE) |Signd (DTE)  |(Null) MAC 68,040
DB25 DB 9 DB25 Mini 8 Mini 8
2 TXD 3 3 3 3
3 RXD 2 2 5 5
4 RTS 7 5 1 6
5 CTS 3 4 2 3
6 DSR 6 20
7 Ground 5 7 4,8 4
8 CD (DCD) |1 20 2
20 DTR 4 6,8 1 1
22 RI 9
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