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Modem 

Thank you for choosing this Australian designed and[ 
manufactured modem. Your MAESTRO Executive Series i 

modem has been developed for simplicity of use and contains I 
state-of-the-art Di ital Signal Processing circuitry. I 

WARNING 
UNDER NO CIRCUMSTANCES SHOULD YOU ALLOW 

YOUR MODEM TO REMAIN CONNECTED TO THE 
TELEPHONE LINE WHEN NOT IN USE. 

DAMAGE CAUSED TO THE MODEM BY LIGHTNING 
STRIKES OR OVERVOLTAGE SURGE WILL NOT BE 

COVERED UNDER THE TERMS AND CONDITIONS OF 
YOUR WARRANTY. 
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Tel: (06} 242 9755 Fax: (06) 242 9756 
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Trademarks 

Disclaimer 

Hayest" Smartmodem™ is a registered trademark of Hayes Microcomputer Products Inc. 
Crosstalk is a registered trademark of Microstuf Inc. 
IBM is a registered trademark of International Business Machines Corporation. 
VT52, VTIOO and VT220 are trademarks of Digital Equipment Corporation. 
All other product names are copyright and registered trademarks/tradenames of their 
respective owners. 
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Copyright 

© MAESTRO PTY LTD, 1985-1993. 
Revision 1.1 
All rights reserved. 
Printed in Australia. 

No part of this publication may be reproduced, transmitted, transcribed, stored in a retreival 
system, or translated into any language or computer language, in any form by any means, 
electronic, mechanical, magnetic, optical, chemical, manual or otherwise, without the express 
written consent of MAESTRO PTY LID. 

MAESTRO PTY LID makes no representations or warranties with repect to the contents 
hereof and specifically disclaims any warranties of merchantability or fitness for any particular 
purpose. Further, MAESTRO PTY LTD reserves the right to revise this publication, and to 
make changes from time to time in the content hereof without obligation of MAESTRO PTY 
LfD to notify any person of such revisions or changes. 
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1. INTRODUCTION } 

1.1 Summary 

The Maestro Executive Series modems operate over dial-up or leased lines at ·. 
communication speeds up to 14400 bps, and with data compression enabled can deliver; 
effective throughputs of up to 57600 bps. The Executive Series is fully compatible with 
CCITI V.32 bis, V.32, V.22 bis, V.22 and V.21 recommendations, and Bell 212A and 103 • 
modes. 

The Executive Series supports V.42 error-correction and V.42 bis data compression. 
protocols. The modem also supports MNP classes 2, 3 and 4 error correction and MNP class · 
S data compression. It can also operate in non-error-correcting modes. 

A Hayes-compatible industry standard "AT" command set is implemented, which 
ensures operation with all popular communications software packages. "AT" command: 
extensions simplify the use of V.42, V.42 bis and MNP capabilities. The Executive Series . 
modems provide· auto-dial, auto-redial and auto-answer functions, and can operate in both .. .. 
synchronous and asynchronous modes. 

1.2 Features 

CCITT V.32, V.22 bis, V.22 and V.21 operating modes with auto-mode detection · · 
CCITT V.32 bis 14400 bps (144M and 144FM) . 
V .17 14400 bps Group ill send/receive fax capabilities ( l 44FM) 
Bell 212A and 103 operating modes 
V .42 compliant error correction (LAP-M and MNP) 
V.42 bis and MNP 5 data compression 
Automatic V.42/MNP 4, V.42 bis/MNP S negotiation 
Asynchronous/synchronous modes 
Enhanced Hayes "AT"comroand set 
Extended MNP commands 
Speed buffering/flow control/constant speed interface 
Direct mode option (passthrough data path) 
Line quality monitor and retrain capability 
Prograrnmable speaker volume control 
Diagnostics: 

- Remote digital loop and remote digital loop self test 
- Analogue loop and analogue loop self test 
- Digital loop test 
- Power-on self test 

144-digit telephone number directory, allowing four telephone numbers (each a 
maximum length of 36 digits) to be stored in NVRAM 

Internal card (IBM) and external model options available 
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1.3 Front Panel LED Indicators 

AA Auto-Answer: On when SO > 0 else flashes in unison with the incoming RING 
signal from the telephone line. 

HS High Speed: This light is on when in Command Mode and the Data Terminal 
Equipment (DTE) speed is 4800 bps or higher. When in Data Mode (online), it 
indicates that the carrier being received from the distant modem is 4800 bps or 
zreater, 

OH Off-Hook: Indicates that the modem is connected to the telephone line. 
DTR Data Terminal Ready: When lit, indicates theDTR line is in the active state. 
RTS Request To Send: Used in flow control. When lit, indicates the DTE is ready to 

receive data from the modem. 
TxD Transmit Data: Lights when data is being sent from the DTE. 
RxD Receive Data: Lights when data is being sent from the modem to the DTE. 
DCD Data Carrier Detect: Lights when a valid carrier signal is being received from 

the distant modem. 
CTS Clear To Send: Indicates the modem is ready to receive data from the DTE. 

Used in flow control modes. 
DSR Data Set Ready: Indicates to the DTE that the modem (the data set) is ready for 

ooeration. 
RI Ring Indicator: Indicates that the modem is receiving a RING signal from the 

telephone line side. 
TM Test Mode: Indicates that the modem is performing an internal self test, usually 

as a result of power being applied or after an ATZ command being received. If 
flashing, indicates that there was an error detected during the self test. 

El Exoansion One: Not operational. 
E2 Expansion Two: Not operational. 
E3 Exoansion Three: Not operational. 

PWR Power: Indicates that Power is being applied to the modem. 



2. FUNCTIONAL DESCRIPTION 

2.1 Automatic Speed And Format Sensing 

The Executive Series modem can automatically determine the speed and format of the 
data being sent from the DTE. This is done by a "wake-up" string of known characters sent 
from the DTE to the modem before every command line. The wake-up sequence is "AT" in 
upper or lower case followed by any legal command, and ending in a carriage return. Both the 
'A' and the 'T' character must be entered in the same case, upper or lower. 

It is not necessary that commands be entered after the "AT" sequence, but a carriage 
return must always be entered at the end of a line. 

The speed is determined by the letter 'A' or 'a', whilst the format is finalised upon 
input of the letter 'T' or 't', which is performed at every command line. The modem senses 
75, 150, 300, 600, 1200, 2400, 4800, 9600, 19200, 38400 and 57600 bps and the following 
data formats: 

Parity Data Length No.Of Char. Length 
(No. of bits) Sto Bits (No. ofBits) 

None 7 2 10 
Odd 7 10 
Even 7 10 
None 8 10 
Odd 8 11'" 
Even 8 11 >I< 

* l l-bit characters are sensed, but the parity bits are stripped off during 
data transmission in Nonna! and Error Correction modes. Direct mode 
does not strip off the parity bits. · 

The modem speed senses data with mark or space parity. However, the unit self­ 
configures to different parity settings as follows: 

DTE Conflzuration Modem Confizuration 
7 mark 7 none 
7 space 8 none 
8mark 8 none 
8 space Seven 
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2.2 Establishing Modem Connections 

2.2.1 Connection Speeds 

The possible modem-to-modem connection modes/speeds are V.32 bis 14400 bps, 
V.32 9600 bps, V.32 4800 bps, V.22 bis 2400 bps, V.22 1200 bps, Bell 212A 1200 bps, V.21 
300 bps and Bell 103 300 bps. 

The ATNx command and the value held in the S37 register determine whether the 
Executive Series will allow only particular connections, or automatically detect a remote 
modem's desired connection. See the detailed section on "AT'' commands for further 
information. 

2.2.2 Automode Detect 

Automode detection is enabled by the ATNl command, and allows the Executive 
Series to connect with another modern that is configured for differing connection modes. 

The originating Executive Series modem waits for the answering modem to generate an 
answer tone. Depending on the type and length of tones generated by the remote, answering 
modem, the Executive Series will automatically determine whether to attempt a V.32 bis 
14400 connection, or to fall back immediately to V.32 9600. From V.32 9600, the modem 
attempts a V.22 bis 2400 connection. If a valid V.22 bis or V.22 1200 carrier is not detected, 
the Executive Series then automatically falls back to V.21 mode. If carrier is still not detected, 
the modem hangs up. 

An answering Executive Series modem generates a V.32 bis answer tone and attempts 
a 14400 bps connection. If a 14400 connection is not achieved, the modem will train down 
through 12000, 9600, 7200, 4800, 2400 and 1200 bps. If a valid carrier is not detected, the 
modem will then attempt a V.21 300 connection as a last resort after which, if carrier is still 
not detected within the remainder of S7 seconds, it· hangs up. 

2.2.3 Modem Handshaking Protocol 

An abort call timer is initiated when the last digit is dialled and is reset when the 
Executive Series detects either answer tone or busy. If neither tone is detected during the time 
specified in the S7 register (default is 50 seconds), the call attempt is aborted. If the abort 
timer expires before the number of rings specified in the Sl register (default is O rings) has 
occurred, the call is also aborted. 

2.2.4 Phone Number Directory 

The Executive Series modems contain four telephone number entries in a directory that 
is saved in the Non-Volatile RAM (NVRAM). Each entry has one field for the dial string 
which can be up to 36 characters in length. The four entries are accessed using the AT &Zn=x 
and A TDS=n commands. 
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2.3 Data Mode 

Data mode exists when a telephone-line connection has been established between two 
compatible modems. 

2.3.1 Constant Speed Interface (Normal Mode) 

Constant speed mode allows the Data Terminal Equipment (DTE) to send and receive 
data from the modem at a speed that differs from that of the speed of the physical, or modem­ 
to-modem connection. 

Constant speed is implemented by using buffers to hold data within the modem until the 
DTE or the distant modem is able to accept data. The data is stored in two buffers; the 
terminal buffer which holds data received from the DTE, and the modem buffer which holds 
data from the distant modem for transmission to the DTE. 

Constant speed in the Executive Series allows telco speeds of 14400, 12000, 9600, 
4800, 2400, 1200 or 300 bps with DTE speeds from 300 bps through to 57600 bps. 

2.3.2 Flow Control 

Flow control is the process by which the DTE and modem interact with each other 
such that the respective buffers do not overflow. There are two data paths which re�uire fl�w 
control and each path has flow control options that can be selected. The Execurive Senes 
supports both hardware (RTS/CTS) and software (XON/XOFF) flow control. 

DTE To Modem Flow Control 

Toe first path is between the DTE and the modem. If the speed of the connection 
differs from that of the DTE, then flow control must be used to ensure data integrity. 

1. XON/XOFF Flow Control. When receiving data from the D�. the Executive_ Se�es 
sends the XOFF character (13H) to the DTE when the terminal buffer is nearly full. This point 
is known as the "high water m�rk". When the terminal buffer empties to a point called the 
"low water mark", the modem sends the XON character (1 lH) to the DTE to allow the buffer 
to fill. 

When transmitting data to the DTE, the modem reacts to fl?w control_ c�aracters from 
the DTE by stopping transmission if an XOFF is received, or restarnng transmission if an XON 
is received. 

XON/XOFF flow control is enabled with the AT&K4 command, or for transparent 
flow control with the AT &KS command. 

Note: XON and XOFF characters are transmitted and detected according to the 
format that was sensed during speed and format detection. 
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2. RTS/CTS Flow Control. The Executive Series modem controls the CTS output. When 
CTS is OFF, the DTE is prevented from sending data to the modem. When CTS is ON, the 
DTE can send data. When RTS is OFF, the Executive Series will not send data to the DTE. 
When RTS is ON, the modem is permitted to send data to the DTE. RTS/CTS flow control is 
enabled by the AT & K3 (factory default) command. 

Modem To Modem Flow Control 

The second data path is between local and remote modems over the telephone line. 
When receiving data from the remote modem, the Executive Series modem sends the XOFF 
character to the remote modem when its buffer reaches the high water mark. When the 
modem buffer empties to the low water mark, the Executive Series sends the XON character 
allowing the buffer to commence filling once again. 

When transmitting data to the remote modem; the Executive Series reacts to these flow 
control characters from the remote modem by stopping transmission if an XOFF is received, or 

· by continuing transmission upon receipt of an X ON character. 

XON/XOFF flow control cannot be used between modems during MNP sessions. In 
this case, flow control is accomplished by credit allocation internal to MNP. 

Buffers 

The terminal and modem buffers each contain 1250 bytes. The high water mark is 
reached when the buffer is 70% full (875 characters) and the low water mark is reached when 
the buffer is 8% full ( 100 characters). 

2.3.3 Escape Sequence Detection 

The S2 register holds the decimal value of the ASCII code used by the modem for the 
escape character. The factory default character is a"+" (S2::;;43). Detection of the.escape 
sequence can be disabled by setting the S2 register to a value greater than 127. 

When the escape sequence is executed, the escape characters are also transmitted to the 
telephone line in all modes. The escape sequence ( +++) is only applicable in online data mode. 

2.3.4 Break Detection 

The Executive Series can detect a BREAK signal from either the DTE or the remote 
modem. The AT\Kn command determines the modem response to a received BREAK signal. 
A BREAK is caused by a string of continuous start bits approximately 300 milliseconds long, 
or by the Link Attention PDU in MNP. 
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