




































































































































































































































































































































































































































































Technical Specifications 

Transmission Modes Bell 1 03 or V.21 (300 bps) 
Bell 212AorV.22 (1200 bps) 
V.22bis (2400 bps) 
V.32 (9600, 4800 bps) 
PEP (up to 18,000 bps) 

�l�~� _ 

Standard Character 1 start bit, 7 or 8 data bits, 
Format plus 1 parity bit, and 1 stop bit 

Modulation FSK (Bell 103, V.21) 
DPSK (Bell 212A, V.22) 
QAM (V.22bis, V.32) 
DAMQAM (PEP) 

Receiver Sensitivity -45dBm 

Frequencies 

Bell 103 �T�~� �E�n�U�;�I�l�.�!�~�D�Q�l�l� �B�~� �F�r�:�e�g�U�~�D�Q�l�l� 
Originate Mode 1070 Hz = space 2025 Hz = space 

1270 Hz = mark 2225 Hz = mark 
,--

Answer Mode 2025 Hz = space 1070 Hz = space 
2225 Hz = mark 1270 Hz = mark r--

V.21 Tx �E�[�~�g�U�~�D�c�l�l� Bx �E�r�~�g�U�~�D�Q�l�l� 1_ . J 

Originate Mode 1180Hz = space 1850Hz = space 
980Hz = mark 1650Hz = mark 

Answer Mode 1850Hz = space 1180Hz = space 
1650Hz = mark 980Hz = mark 

Bell 212NV.22IV.22bis Ix �E�[�~�g�u�~�n�Q�l�l� �B�~� �E�r�:�e�g�U�~�D�Q�l�l� 
Originate Mode 1200 Hz (carrier) 2400 Hz (carrier) 
Answer Mode 2400 Hz (carrier) 1200 Hz (carrier) 

V.32 Ix �F�r�~�g�u�~�n�~� Bx �E�[�~�g�U�~�D�c�l�l� 

Ell Originate Mode 1800Hz (carrier) 1800Hz (carrier) 
Answer Mode 1800Hz (carrier) 1800Hz (carrier) �I�~� 

r-
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Technical Specifications 

Packetized Ensemble Protocol Up to 512 carriers spaced 7.8 Hz 
apart in the 0 to 4000 Hz band 

Frequency Offset 
Certifications 

Rev. D 

Can tolerate up to ± 7 Hz 
FCC Part 15J Class A, part 68 
15-ER95W5T1 SA 

FCC Part 68 
ER95W5-17716-MD-E T25SA 

DOC CS-03, Issue 05 
CSA #LR661 04-7 
UL#E104318 (S) 
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GLOSSARY 

ACK - Control character transmitted by a receiving device as an 
affIrmation to a sending device. 

alphanumeric - Letters (alphabetic) and numbers (numeric). 

ANSI- American National Standards Institute. Primary 
standards development body in the U.S.A. 

ASCII- American Standard Code for Information Interchange, 
a 7 -bit code established by ANSI for representing alphanumeric 
and control characters. 

asynchronous transmission - Digital transmission technique 
characterized by start and stop bits at the beginning and end of 
each character and not synchronized by a clock signaL 

auto baud - Determines the speed and parity of any properly 
entered command line prefIx, AT. The modem uses the A in the 
prefix to determine the serial interface speed and the T to 
determine the parity. 

baud rate - Number of discrete signaling events per second; not 
necessarily the same as bits per second. 

bit - An acronym for binary digit. A bit is the smallest unit of 
digital information represented by the choice of one of two -=-
possible states -one (mark) or zero (space). ... 

block - Group of characters treated as a unit for the purpose of 
data transmission. 
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bps (bits per second) - The most common unit of measure for 
specifying the data transfer rate in a communication network. 

break - Signal used by computer equipment to interrupt some 
process, usually represented by 12 or more consecutive bits. 

buffer - Temporary storage area used to compensate for a 
difference in the rate of data flow into and out of a device. 

byte - A grouping of bits to specify a single character usually 
consisting of eight consecutive bits. 

carrier - An analog signal that is modulated by another signal 
containing information to be transmitted. 

Carrier Detected (CD) - RS-232C control signal used by the 
DCE to inform the DTE that it has detected a valid carrier signal. 

CCITT- Consultive Committee for International Telephone and 
Telegraph. A standard organization that sets standards for 
worldwide voice and data communications. 

CCITT V.XX - International standards in communications 
concerned with modem interfaces, speeds, and transmission 
modes. 

channel- An electronic communications path. A voice grade 
channel generally ranges from 300 to 4000 Hz. 

character - A letter, number, or other symbol contained in a 
message or used in a control function. 

character set - The characters that can be coded or used by a 
particular machine. 

Clear to Send (CTS) - An RS-232C control signal sent by the 
DCE to indicate that the DTE may begin a transmission. 

clock - Source of timing signals used in synchronous 
transmission. 
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code - A predefined set of rules that specifies the way data is to 
be represented by the transmitting and receiving device. 

common carrier - Telephone company that furnishes 
communications services to the general public. 

conditioning - The addition of equipment to a leased voice 
grade line to improve the transmission characteristics of the line. 

console - Part of a computer system, usually a video display 
terminal, used by the operator to communicate with the 
computer. 

contention - Condition arising when two or more devices try to 
transmit at the same time using the same channel. 

control character - Character that initiates some control 
function on the receiving device. 

CPU - Central Processing Unit. The computer hardware that 
processes software instructions to control the computer system 
and its peripherals. 

CRT - Cathode Ray Tube. This term is commonly used to stand 
for the video display terminal. 

Cyclic Redundancy Check (CRC) - An error detection technique 
in which a data validation value is mathematically derived from a 
block of data and transmitted at the end of the block. The 
receiving end recomputes the value and if it matches the value 
sent, the data is assumed to be valid (error-free). If not, the 
receiver notifies the transmitter that an error has occurred and the 
block is retransmitted. 
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Data carrier Detected (CD) - RS-232C control signal used by 
the DCE to infonn the DTE that it has detected a valid carrier 
signal. 

Data Communications Equipment (DCE) - The equipment that 
provides all the functions required to establish, maintain and 
tenninate a connection, and provides the signal conversion 
required for communications between the Data Terminal 
Equipment and the Telephone Network. 

data compression - An encoding technique that provides for 
the transmission of fewer data bits without the loss of 
infonnation. The receiving end expands the data received to its 
original fonn. 

data set - See modem. 

Data Set Ready (DSR) - An RS-232C control signal used to 
indicate the readiness of the DCE to accept data from the DTE. 

Data Terminal Equipment (DTE) - The equipment that provides 
the data source andlor receiving end of a data transmission link. 
The DTE may be a CRT or teletype tenninal, a personal 
computer, a printer, a front-end processor to a large mainframe 
computer, or any other device that can transmit or receive data. 

Data Terminal Ready (DTR) - An RS-232C control signal used 
to indicate the readiness of the DTE for data transmission. 

decibel (dB) - Unit of measure indicating the logarithmic ratio 
of output signal power to input signal power. 

dedicated line - A communications line that is not dialed. Also 
known as leased line or private line. 

demodulation - The process of recovering digital infonnation 
from a modulated analog carrier wavefonn. I 
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dial-up line - A communication circuit that is established by a 
switched circuit connection using the telephone dial network. 

diblt - A grouping of two bits. 

digital signal- A signal composed of discrete signal levels as 
opposed to the continuous signal levels of an analog signal. 

distortion - Undesired change in a signal's original waveform 
resulting from the characteristics of the transmission circuits or 
other external influences. 

dumb terminal- Terminals that do not contain an intelligent 
microprocessor and usually send data one character at a time. 

EBCDIC - Extended Binary Coded Decimal Interchange Code. 
An 8- bit code used primarily by IBM equipment. 

echoplex - Method of verification of transmitted data by 
echoing the characters transmitted back to the source device for 
verification. 

EEPROM - Electrically Erasable Programmable Read Only 
Memory. 

EIA - Electronic Industries Association. Standards 
organization in the U.S. that sets standards for the functional 
characteristics of electronic interfaces. 

ENQ - Control character used to enquire as to the identification 
or status of a remote device. 

ETX - Control character that indicates the end of text in a 
transmitted message. 
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FCC - Federal Communications Commission. 

firmware - Computer program stored permanently in Read Only 
Memory. 

FOlWard Error Correction (FEC) - Technique of transmitting 
additional information with the original data such that if small 
errors are detected, the correct information can be re-created by 
the receiving end without requiring a retransmission. 

frame - see block. 

front-end processor - Computer equipment designed primarily 
for communications control associated with a large mainframe. 

full duplex - Method of transmission in which transmissions 
can occur in both directions at the same time. 

guard band - Narrow frequency bands left unused between 
adjacent channels to minimize interference. 

guard tone - A tone used to signal the presence of a carrier. 

half duplex - Method of transmission in which communications 
can occur in both directions but not at the same time. 

hardware - The electronic or electromechanical devices in a 
computer system as opposed to the programs or software. 
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HOLC - High Level Data Link Control. Communications 
protocol developed by the International Standards Organization. 

header - In communications protocols, this is the control 
infonnation that precedes the message or text portion of a block 
of data. 

Hertz (Hz) - Unit of frequency; one cycle per second. 

Horizontal Redundancy Checking (HRC) - Technique in which 
redundant infonnation is included with a block of data for 
validating the transmitted data at the receiving end. 

host computer - The main computer system in a data 
communications system. 

Interface - A shared boundary defined by common physical 
interconnection characteristics, signal characteristics, and 
meaning of interchanged signals. 

Interference - Undesirable disturbances or distortions in a data 
transmission signal. 

ISO - International Standards Organization. 

Kermit - A data communications protocol. Also see protocol. 
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leased line - Telephone line reserved for the exclusive use of a 
single customer. 

link - A circuit or transmission path, including all equipment, 
between a sender and a receiver. 

Longitudinal Redundancy Check (LRC) - Error detection 
technique that consists of a byte where each bit is calculated on 
the basis of the parity of all bits in the block in the same position. 

loopback - Directing signals sent back toward the source at 
some point in the communications path. 

mainframe - Large scale computer system composed of large 
number of peripherals and comprehensive software. 

mark - One of the two possible states of a binary data element. 
The closed circuit and idle condition in a teleprinter circuit. Also 
see space. 

MNP - Microcom Networking Protocol. Also see protocol. 

modem - MOdulator/DEModulator. A type of DeE that 
converts digital data to an analog signal for transmission on 
telephone circuits. A modem at the receiving end converts the 
analog signal to digital form. 

modulation - The process of varying some characteristic of the 
carrier wave in accordance with the data to be transmitted. 

multidrop Line - Single communications circuit interconnecting 
many stations (nodes) each containing terminal devices. 
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NAK - Negative Acknowledgement. This control character 
indicates that the last block transmitted was in error and that the 
receiver is expecting a retransmission. 

node - A point of interconnection on a circuit. 

'--c noise - Random electrical signals introduced by components of 
the circuit or natural disturbances that can produce errors in 
transmission. 

r 
L 

nonvolatile memory - Memory that retains its contents even 
when no power is applied. 

parity - A bit that is derived from a character's data bits and 
transmitted along with the character. The receiving end 
recalculates the parity and if it matches the transmitted parity that 
character is assumed to have been transmitted correctly. If the 
parity does not match, the character is deemed invalid. 

PBX - Private Branch Exchange. Telephone switching 
equipment dedicated to one customer and connected to the public 
switched network. 

point-to-point - A connection between two points as opposed to -=
a multipoint or multidrop line. ~ 
private line - See leased line. 

PROM - Programmable Read Only Memory. 
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propagation delay - The time required for a signal to travel 
from one end of a circuit to another. 

protocol- The rules governing the orderly exchange of 
information between devices on a data link. 

protocol convenor - Device that converts from one protocol to 
another. 

public switched network - Telephone system providing circuit 
switching to many customers. 

RAM - Random Access Memory. 

Received Line Signal Detector-See Carrier Detected. 

redundancy check - Technique of error detection involving the 
transmission of additional data related to the message so that the 
receiving device can determine if the data transmitted is valid 
(error-free) . 

Request to Send (RTS) - RS-232C control signal used by the 
DTE to inform the DCE that it is ready to transmit data. When 
used for flow control between the DTE and modem, this signal 
indicates to the modem that the DTE is ready to accept data. 

Ring Indicator (RI) - RS-232C control signal used by the DCE to 
inform the DTE that it is receiving a ringing signal. 

_ ROM-Read Only Memory. 

RS-232C - Recommended standard of the Electronics Industries 
Association for the interface between data terminal equipment 
and data communications equipment. 
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serial transmission - Method of transmission in which each 
data bit is transmitted sequentially. 

software - Computer program or set of computer programs held 
in storage, and loaded into RAM for execution. 

SOH - Start Of Header. Control character used in synchronous 
transmissions indicating the start of a header block. 

space - One of the two possible states of a binary data element. 
The open circuit condition in a teleprinter circuit. Also see mark. 

stan bit - The first bit or element transmitted in asynchronous 
transmission of a character to synchronize the receiver. 

stop bit - The last bit or element transmitted in asynchronous 
transmission of a character to return the circuit to an idle state. 

STX - Start Of Text. Control character used in synchronous 
transmission that precedes the text portion of the data block. 

SYN - Synchronous Idle. Control character transmitted when 
the line is idle in synchronous transmissions. 

synchronous transmission - Transmission method in which the 
transmitter and receiver are continuously operating at a fixed rate 
with a clock signed, either derived from the data stream, or 
provided by the transmitter or receiver. 

terminal- Any device capable of sending and/or receiving data -=
over a communications channel. .:II 
text - The message portion of a data block in synchronous data 

:-c transmissions. 
L 
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Trellis Code Modulation -A method of modulating a carrier to 
reduce errors. 

turnaround time - The time required to reverse the direction of 
transmission when operating in half- duplex mode. 

UART - Universal Asynchronous Receiver Transmitter. An 
integrated circuit that performs the functions required for 
asynchronous communications. 

USART - Universal Synchronous/Asynchronous Receiver 
Transmitter. An integrated circuit that performs the functions 
required for both synchronous and asynchronous 
communications. 

Vertical Redundancy Check (VRC) - A method of character 
parity checking. 

voice grade line - Channel with a frequency range of 300 to 
3400 Hz suitable for the transmission of speech or data in analog 
form. 

[~1 

II 
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XMODEM - A file transfer protocol. Also see protocol. 

XOFFI XON - The control characters used to stop or resume 
transmissions. 
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A 

Adaptive Duplex™ for Maximum Throughput 1-4 
After Completing the Installation 2-5 
Answer (A) 4-10, 5-19 
Answer in Originate Mode (5100) 5-72 
Answer on Ring Number (SO) 4-31, 5-39 
Answering Sequence Selection (592) 5-67 
Asynchronous/Synchronous Mode Selection (5150) 5-83 
Attended or Unattended Mode 4-2, 5-2 
Auto-Dial and Auto-Answer 1-5 
Automatic Dialing Options (5104) 5-73 
Automatic Error Detection and Correction 1-4 
Automatic Transmission Mode Selection 1-3 
Auxiliary Telco Lead Setting (5102) 5-73 

B 

Backspace Character (55) 4-32, 5-40 
Bell Mode Selection (Bn) 4-10 
Bit Synchronous Dialing in SDLC Mode 5-18 
Blind Command (&B) 5-31 
Break Length Time (562) 5-57 
Break Signal and Escape Sequence Handling 5-15 
Break Signal Interpretation (554) 5-53 

C 

Call Progress Reporting and Monitoring 1-5 
Carriage Return Character (53) 4-32, 5-40 
Carrier Detect Time (59) 4-33, 5-41 
Carrier Loss to Disconnect Time (510) 4-34, 5-41 
CCITT/Bell Mode Select (590) 5-66 
Changing from Voice to Data Connection 3-14 
Clear to Send (CTS) (567) 5-61 
Command Descriptions 4-9 
Command Mode Operation 3-12 
Command Mode Selection (563) 5-57 
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III 

Communication Mode Selection (&Mn) 4-23 
Communication Mode Selection (&Qn) 4-24 
Compatibility with Slower Modems 1-3 
Configuration Guidelines 4-1, 5-1 
Connecting a Telephone 2-5 
Connecting the AC Power Cord 2-3 
Connecting the RS-232C Cable 2-4 
Connecting the Telephone Line 2-4 
Continuous Answer/Originate (S1 01) 5-72 
Conventional Command Mode 3-9 
Count of Rings (S1) 4-31, 5-39 
CTS Signal Handling 5-14 

D 

Data Carrier Detect Control (&Cn) 4-19 
Data Carrier Detected Interpretation (S131) 5-82 
Data Compression 5-7 
Data Set Ready Interpretation (&Sn) 4-26 
Data Set Ready Interpretation (S130) 5-81 
Data Terminal Ready Interpretation (&Dn) 4-20 
DCD Signal Handling 5-14 
Default Configuration Selection 3-3 
Default User Profile Selection (&Yn) 4-29 
Default User Profile Selection (S255) 5-93 
Delay Before Disconnecting (S38) 4-37, 5-43 
Detection Timer (S1 07) 5-77 
Diagnostic Tests 6-1 
Dial (On) 4-11, 5-20 
Dial Tone Wait Time (S6) 5-41 
Dial/Answer Sequence Abort (S64) 5-59 
Disconnect on Break (Yn) 4-18, 5-30 
Display Number (Nn?) 5-26 
Display Number Directory and S Registers (N?) 5-26 
DSR Signal Handling 5-13 
DSR/DCD Delay Time (847) 5-46 
DTR Delay Timing (S25) 4-35, 5-42 
DTR Interpretation (S52) 5-52 
DTR Signal Interpretation 5-13 
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i~ Echo ON/OFF (En) 4-12, 5-22 
Echo Suppressor Compensation (S121) 5-81 
Echoplex ON/OFF (Fn) 4-12, 5-22 
Eight-Bit Comparison (S48) 5-46 
Enhanced Command Mode 3-8 
Enhanced Command Mode (S222) 5-92 
Enhanced Command Mode Access Character (-) 4-9 
Equipment Checklist 2-1 

r Equivalent Line Noise Profile (S76) 5-65 
1_ Escape Character (S2) 4-31, 5-40 
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l 

Escape Character/Sequence - Interpretation (S55) 5-54 
Escape Sequence Guard Time (S12) 4-34, 5-42 

F 

File Transfer Protocol Support 1-6, 4-6, 5-16 
File Transfer Protocol Support (S111) 5-78 
Flow Control (&Kn) 4-21 
Flow Control Used (S58) 5-55 
Flow Control Used by DCE (S68) 5-62 
Force Retrain or Renegotiate (&Rn) 5-33 
Frequency Offset (S77) 5-65 
Front Panel Switches and Indicators 3-5 

G 

Go To Voice (G) 5-23 
Guard Tone Selection (&Gn) 4-21 
Guard Tone Selection (S91) 5-67 

H 

Hardware and Software Flow Control 1-6 
Hook ON/OFF (Hn) 4-13, 5-23 

Inactivity Timer (S41) 5-44 
Information (In) 4-13, 5-23 
Installation Checklist 2-2 
Instantaneous Receive Rate (S72) 5-64 
Instantaneous Transmit Rate (S70) 5-63 
Interface Speed (S51) 5-50 
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Jack Type Selection (&In) 4-21 

K 

Kermit Mark Character (S112) 5-80 

L 

Line Feed Character (S4) 4-32, 5-40 
Line Quality (S78) 5-66 
Line Type Selection (&Ln) 4-22 
Lock Interface Speed (S66) 5-60 

M 

Memory Organization 3-1 
MNP Data Compression 5-7 
MNP Data Compression Enable (S96) 5-70 
MNP Operating Mode (S95) 5-69 
MNP Support 1-2,4-7 
Modem Security (S46) 5-45 

N 

Negotiation Failure Treatment (836) 4-36 
Negotiation Progress Reporting (Wn) 4-17, 5-29 
Nonvolatile Memory Test 6-2 
NRZ/NRZI Data Encoding (S155) 5-87 

o 
On-Line (0) 5-26 
On-Line (On) 4-15 

p 

Packetized High Speed Data Transmission 1-3 
Packets Accepted (S75) 5-65 
Pause Time for Comma (S8) 4-33, 5-41 
PEP Data Compression 5-8 
PEP Mode Data Compression Enable (S11 0) 5-78 
PEP SDLC Mode 3-10 
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Product Identification String (S49) 5-47 
Prompt Character (S59) 5-57 
Pulse Dialing Make/Break Ratio (&Pn) 4-24, 5-33 

Q 

Quiet Enable (Qn) 4-15, 5-27 

R 

Read Register (Sn?) 4-16, 5-28 
Real -Time Line Analysis and Adaptation 1-4 
Recall EEPROM Operating Parameters (&En) 5-32 
Recall Factory Configuration (&F) Parameters 4-20 
Receive Bits Per Channel (S73) 5-64 
Received Packets Retransmitted (S74) 5-65 
Remote Access Enable (S45) 5-44 
Remote Modem Access (%) 5-37 
Reset (Zn) 4-19, 5-31 
Result Code and Dialing Capabilities (Xn) 4-17 
Result Code Basic/Extended (Xn) 5-30 
Result Codes 3-13 
Ring Detect Test 6-3 
RS-232 Control Signal Interpretations 4-5, 5-12 
RTS to CTS Delay Interval (S26) 4-35, 5-43 
RTS/CTS Signal Interpretation (&Rn) 4-25 

S 

SDLC Configuration Procedure 3-10 
SDLC Device Timeout (S161) 5-89 
SDLC Disconnection Delay Time (S157) 5-88 
SDLC DSR Delay Time (S158) 5-88 
SDLC Frame Retransmit Limit (S160) 5-89 
SDLC Full/Half Duplex Mode Selection (S153) 5-86 
SDLC Interface Speed (S151) 5-84 
SDLC Nonproductive Timeout (S162) 5-90 
SDLC Primary Poll Rate (S164) 5-90 
SDLC Retransmit Timeout (S163) 5-90 
SDLC Support 1-6, 5-17 
SDLC Switched/Nonswitched (S152) 5-86 
Security Features 1-5 
Selecting Conventional or Enhanced Command Mode 3-8 
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Self Test, Internal Diagnosticsand Line Monitoring 1-4 
Serial Port Flow Control 5-11 
Serial Port Interface Speed 5-9 
Serial Port Interface Speed and Flow Control 4-4, 5-8 
Set Number Directory (&Zn=x) 4-29 
Set Number Directory (Nn=x) 5-25 
Set Register (Sn=x) 4-15, 5-28 
Speaker ON/OFF (Mn) 4-14, 5-25 
Speaker Volume (Ln) 4-13 
Speaker Volume (S61) 5-57 
Synchronous Clock Mode (S154) 5-87 
Synchronous Dialing Command Set Enable (S169) 5-91 
Synchronous Transmit Clock Source (&Xn) 4-29 

T 

T/D Switch Enable (S105) 5-75 
Telephone Dialer Test 6-2 
Telephone Line Relay Test 6-3 
Test Function (&Tn) 4-26, 5-34 
Test Termination Timer (S18) 4-34, 5-42 
Touch Tone Timing (S11) 4-34, 5-42 
Transmission Mode (S37) 4-36 
Transmission Mode (S50) 5-48 
Transmission Mode Considerations 4-2, 5-4 
Transmission Speed Negotiation (Nn) 4-14 
Transmission Speed Negotiation (S94) 5-68 
Transmit Bits Per Channel (S72) 5-64 
Transparent Synchronous Support 5-17 
Troubleshooting 6-4 
Tum Carrier ON/OFF (Cn) 5-20 
Two Modes of Software Compatibility 1-2 
Two Year Limited Warranty 7-3 

u 
Update System Password (U) 5-28 
User Assurance Tests 6-2 
Using Password/Callback Security 3-15 
Using the Auto Answer Feature 3-14 
Using the Dial Command 3-13 
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v 
V.32 Support 1-2 
V.32 AC Transmit Duration (S93) 5-68 
V.42 Error Control Protocol Support 1-1 
V.42 Match Count (S108) 5-77 
V.42 and MNP Error Control Protocol Support 5-5 
V.42 Detection Enable (S106) 5-75 
V.42 LAP-M Enable (S97) 5-71 
V.42bis Data Compression (S98) 5-71 
V.42bis Data Compression Support 1-2 
V.42bis LAP-M Data Compression 5-8 
Verbose ON/OFF (Vn) 4-16, 5-29 
View Active Configuration and User Profiles (&V) 4-28 

w 
Wait For Carrier Time (S7) 5-41 
Wait For Carrier/Dial Tone Time (S7) 4-33 
Wait Time Before Dialing (S6) 4-33 
Write Configuration Parameters (&Wn) 4-28, 5-36 

x 
XOFF Character (S57) 5-55 
XON Character (S56) 5-54 
XON Signal Handling (S69) 5-63 
XON/XOFF Failsafe (S65) 5-59 
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