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WARNING TO AUSTRALIAN USERS

All modems designed to be connected to the telecommunications network in Australia must conform to the requirements of the regulating body and have an ACA (Australian Communications Authority) �xe "ACA"�A-Tick, C-Tick and supplier’s number clearly displayed upon it. An Austel approval number (A95/ ... etc.) is also sufficient.

As part of the ACA requirements, no modem shall make more than 3 attempts to establish a call to a given number; if the modem can detect service tones, up to 10 attempts may be made.  There shall be at least 2 seconds between call attempts and, if the call sequence is unsuccessful, there shall be a break of at least 30 minutes before attempting to call the number again. 

The use of software to repetitively redial a number may invalidate your ACA approval.  Service tone detection is controlled through use of the X command and the number of redial attempts which may be attempted is dependent upon that setting.

Command�Setting�Maximum number of redials��X�X0 - X3�3���X4�10��To maintain compliance to ACA Standards, some HayesTM command set ranges should not be varied  for connection to the Australian Public Switched Telephone Network.  A table of these Commands and the required settings follows.  For an explanation of these settings, refer to the “AT Commands” section of the User Manual.  Please ensure that your modem is set in accordance with these guidelines.

Command/Register�Default�Acceptable Range��B�B0�B0��&G�&G0�&G0��&P�&P1�&P1��S6�S6=2�2 - 5��S11�S11=95�70 - 255��S29�S29=70�50 - 130��Variation from the accepted settings listed in the table above will void your compliance to the relevant approval permit. As per the Australian Telecommunications Act 1991, a penalty of up to $12,000 may be brought against a person who wilfully connects such equipment to the Australian Public Switched Telephone Network. Using software which is different from that supplied with your modem may void your ACA permit.

In order to maintain its ACA approval, a tool must be required to gain access to the internal modem. Warning this equipment has been tested and found to comply with AS/NZS 3548 : 1995 limits for electromagnetic interference. Any modifications to any part of the system or to any peripherals may void the EMC compliance of the system or the peripherals.

For safety reasons, only connect ACA approved microphone/headphone to the Mic/Phones port. For safety reasons, only connect equipment with a telecommunications compliance label. This includes customer equipment previously labelled permitted or certified.

�PREFACE

Origin of Woomera Name

The woomera is an Aboriginal tool for launching spears into flight.  The picture on the front cover of this manual is a woomera. A woomera acts as an accelerator, enabling the spear to travel up to three times further than a hand-thrown spear.  The Woomera rocket range is located in a remote area of South Australia and provides a high tech environment for research and experimentation.  Range facilities include launch sites, rocket preparation, communications, telemetry and tracking equipment.

The space-age technology of the Woomera Rocket Range, combined with the image of speed and distance achieved by the Aboriginal woomera, are well represented in our Woomera modem.  The name “Woomera” was an appropriate choice for our all-Australian modem.
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�DESCRIPTION & FEATURES

General Information

This manual explains how to install and use your Maestro modem. There is also an explanation of communications principles and terms. For the expert user there is a description of the HayesTM AT command set, the S registers and result codes. Many communications terms are used in this manual, please see the Glossary for definitions. If, with the assistance of this manual, you are unable to successfully use the modem, please call Maestro Technical Support.

Specifications

Maestro modems are designed for the Australian PSTN �xe "PSTN"�(Public Switched Telephone Network), but will operate throughout the world with minor changes to some settings. While some features may vary from one modem to the next, the command�xe "Command" \t "see AT Command"� set is essentially the same for all models. 

�symbol 183 \f "Symbol" \s 10 \h�	Data Carrier Speeds: 32,000 - 56,000 (K56flex�xe "K56flex"� or V.90�xe "V.90"�) *, 2400 - 33,600 bit/s (V.34+), 14,400 - 28,800 bit/s (V.FC, on 33.6k modems only) *, 4800 - 14,400 bit/s (V.32 bis), 4800 & 9600 bit/s (V.32), 1200 & 2400 bit/s (V.22 bis), 1200 bit/s (V.22), 1200/75 bit/s (V.23), 300 bit/s (V.21)

�symbol 183 \f "Symbol" \s 10 \h�	Fax Carrier Speeds: 12,000 & 14,400 bit/s	(V.17), 7200 & 9600 bit/s (V.29), 2400 & 4800 bit/s (V.27ter), 300 bit/s (V.21 Ch.B)

�symbol 183 \f "Symbol" \s 10 \h�	Special Features: 8 impedance matching networks, intelligent mode, LCD display.

�symbol 183 \f "Symbol" \s 10 \h�	Other Features: Extended HayesTM “AT” Command Set, Group III, Class 1 and 2 Fax Command Set (EIA-578), ITU V.42 Error Correction, ITU V.42 bis Data Compression, MNP Class 2 - 4 Error Correction, MNP Class 5 Data Compression, Asynchronous Operation, Tone, Pulse and Adaptive Dialling, Auto-Answer / Dial / Disconnect, Adaptive answering, Distinctive ring, Non-volatile User Profiles, Stored Telephone Numbers, Flow Control and Speed Buffering, Line Quality Monitoring and Auto-Retrain, Local and Remote Diagnostics. Based on a Conexant (formerly Rockwell, see page � PAGEREF _Ref441558744 �57�) chip set (see I command for details, page � PAGEREF _Ref435421103 �64�). Internal modems have the equivalent of a 16550 UART built in.

* Features marked with an asterisk are not available on all models.

Flash Upgrade Capability

The firmware inside a modem is a read-only memory chip inside the modem which holds computer instructions for the controller and possibly the Digital Signal Processor (DSP). It is the firmware which controls the behaviour of the modem. All Maestro modems have firmware which can be easily upgraded, if there is suitable later firmware available. This allows easy upgrades to the modem’s capabilities to keep up with things like the latest changes to international modem standards, or the correction of problems in the firmware. Maestro may also be able to add extra features to the modem. 

Woomera 56k modems have an additional feature that they allow a “flash upgrade”�xe "flash upgrade"� to be performed by the user uploading new firmware using a procedure explained later in this manual. The DSP in a Woomera 56k modem is programmable, its internal code is updated by doing a flash upgrade. Please see the section “Flash Upgrade Procedure” on page � PAGEREF _Ref437232939 �152� for more details.

The modem will report the present firmware revision in response to the ATI3 command string. It will report the present DSP code revision in response to ATI6.

Compared to some earlier modems, the modem takes slightly longer to do a full hardware initialisation, due to downloading the DSP code from the firmware.

�SETTING UP

Unpacking

After you have received your Maestro modem, check the contents of the carton for any sign of damage that may have been caused during shipping.  If any damage is detected, do not attempt to operate the equipment, call Maestro or your dealer immediately.  Keep the protective packing material so you could re-pack the modem for storage or shipping.

Your Maestro Woomera Series modem is supplied with the following items:

�symbol 183 \f "Symbol" \s 10 \h�	The Maestro CD-ROM with PhoneTools, many support files and some free software. Please see Chapter � REF _Ref437058817 \n �4�, page � PAGEREF _Ref437058851 �27�, for more details.

�symbol 183 \f "Symbol" \s 10 \h�	Communications/Fax/Voice software.  The default software is for Windows 3.x/9X/NT4+. Alternative software is available, at extra cost, for some alternative operating systems (DOS, Win V3.X, Macintosh or Amiga).

�symbol 183 \f "Symbol" \s 10 \h�	Internet starter kit (on a CD-ROM), with free time on the Internet.

�symbol 183 \f "Symbol" \s 10 \h�	Plug pack power supply (240VAC to 9VDC). An internal modem has no plug pack.

�symbol 183 \f "Symbol" \s 10 \h�	Data cable to connect to an existing serial port on your computer. No data cable is included for an internal modem, which has a serial port built-in.

�symbol 183 \f "Symbol" \s 10 \h�	Telephone cable to connect to the PSTN telephone line.

�symbol 183 \f "Symbol" \s 10 \h�	Warranty card, to be filled out and returned to Maestro.

Your modem contains no user serviceable parts and should be returned to Maestro for repair or maintenance.

Plug In the Data Cable

For an internal modem, please see the later chapter, “Internal Modem Installation”.

An external modem is supplied with a serial data cable�xe "Serial Cable" \t "see Serial Interface"��xe "Serial Interface"�. This cable connects a serial port of your computer to the serial port of the modem. Check that the supplied cable will fit your computer’s serial port before opening the plastic bag.

For an IBM-compatible computer, there are usually two serial (COM) ports�xe "Serial Port" \t "see COM port"��xe "COM port"� provided, COM1 and COM2. On newer computers, those ports are usually on two 9-pin male D connectors (9m), at the back of the computer. Some others have one 9-pin and one 25-pin male D connector (25m). Most computers have a mouse connected to one of these ports (usually 9-pin), the other port being available for the modem. There is no fixed convention for which connector is associated with COM1 or COM2. If possible, record which port is used by the modem so that you can set your software accordingly. 

You may find that the serial port on your computer has a connector which the supplied data cable does not fit. There exist 25m-to-25f cables, 25m-to-9f cables, 25m-to-9f adaptors and 9m-to-25f adaptors. These are available from Maestro, most computer shops and most electronics shops. Get what you need. A modem will not work on a parallel printer port.

An Apple Macintosh�xe "Macintosh" \t "see Apple Macintosh"��xe "Apple Macintosh"� computer usually has a dedicated modem port on the rear of the case, above which is usually embossed a picture of a telephone handset.  A data cable and software for a Macintosh computer may be requested at the time of purchase, or the unopened IBM-compatible cable and software may be exchanged later.

Amiga �xe "Amiga"�computers usually have a male 25-pin serial port connector.  Amiga communications software and 25m-to-25f data cable should be requested at time of purchase if required.

Plug In the Telephone Line

Your modem is used via the Public Switched Telephone Network (PSTN); in other words, a standard analog telephone line. Plug the telephone cable into the US (United States) modular telephone socket at the back of the modem (marked “Line”). The other end of the cable goes to a standard Australian-style telephone socket. If you have a US modular style of telephone socket (like the one on the modem), you will need an adaptor cable or a US modular extension lead. 

Other unused telephonic devices, on the same telephone line, can adversely affect modem signals. Please unplug the other devices from the telephone line.

Most PABX (Private Automatic Branch eXchange)�xe "PABX"� and Commander�xe "Commander"� telephone systems are not suitable for connection with a modem.  If in doubt, contact your PABX supplier.  If you can plug in a standard telephone (such as a Touchfone) and it works, then there is a good chance that a modem will also work, however, performance could be poor. A standard exchange line is the best. Many fax machines have a standard exchange line.

By far the greatest source of damage to modems is caused by lightning,�xe "Lightning"� or overvoltage from the telephone system.  When your modem is not in use, it should be disconnected from the telephone line, and should not be used during periods of storm activity.  Damage from any external cause, including lightning, is not covered under warranty. A most useful thing to have is a lightning arrester. These are available from electronics suppliers, for $40.00 or so. Pick the type which protects both the telephone line and the power line. A lightning arrester cannot adversely affect modem signals, so it may remain connected to the telephone line continuously. A lightning arrester will not save you in the event of a direct hit, but it greatly reduces your degree of vulnerability.

Apply Power to the Modem

An external modem is powered by a supply authority approved plug pack�xe "Plug Pack"��xe "Power pack" \t "see Plug Pack"� type power supply, which converts the mains 240 Volt AC supply to a low 9 Volt DC supply, polarity: tip = +, sleeve = -.  Turn the modem off, insert the small (concentric type) DC connector fully into the 9V-DC socket on the back of the modem, insert the plug pack into a live power socket and turn the modem power on with the switch at the right of the modem. Check that there is 240V power where the plug pack is plugged in. The modem display should show “Maestro Woomera” then “OK”. If the word “FAULT” appears, the modem has failed an internal test and needs service. If no display at all appears, either the plug pack or the modem could be faulty. For an internal modem, power for the modem is supplied by the computer whenever the computer is powered on. There is no display. To see if it is working, you rely on the modem responding to commands.

Audio Sockets

All Woomera series modems have audio sockets. The speaker and headphone sockets are simply 3.5mm stereo sockets wired in parallel with the normal modem speaker output, such that the internal modem speaker is cut out when something is plugged in. Do not plug in speakers which present an impedance lower than 8 Ohms to the modem. The headphone socket has an 820 Ohm resistor in the earth wire to reduce the volume in the headphones. The microphone socket will accept a microphone suitable for a sound card. Common electret microphones have output on the tip, power supply on the ring, ground on the sleeve.

�SOFTWARE INSTALLATION

Introduction

Software related to a modem can be categorised as follows:

Terminal Program — used to contact Bulletin Board Services (BBS) or other remote host machines, can also be used to issue commands to the modem for test purposes. BBSs can do electronic mail, send and receive files, do on-line games, etc. Receiving files is the most common use — available on BBSs there are many interesting programs, utilities, drivers, information documents and so forth.

Fax Software — lets you send and receive faxes through the modem. You can send direct from your word processor or any other program capable of printing, if you are working in a Windows or Mac environment.

Internet Software — may be broken down into many categories. The most common ones are: dialler, browser and e-mail program. The dialler controls the modem and creates the network connection to the Internet. An example is Dial Up Networking in Windows 9X/NT. Then the other Internet software uses the network connection. Browsers like Netscape Navigator and Internet Explorer are used to find and retrieve data from the World Wide Web. E-mail programs are used to send and receive personal messages. Internet voice software can be used to speak to other Internet users, provided they have suitable hardware and software.

Voice Software — allows sending and receiving of voice messages. A Communications /Fax/Voice program requires a voice modem, and allows similar functions to an answering/fax machine. Internet voice software does not require a voice modem.

Multi-player Games — some games have the ability to be connected via modems and allow two or more people to play against each other.

Remote Control Software — lets you call in to another computer (with a modem and matching remote control host software), when connected, you can use the remote computer as though you were sitting at it. You can also transfer files between the two computers.

Remote Access Software — gives you access to a remote Local Area Network (LAN) through the modem. You can have all the facilities available to any other LAN user, such as network printing, copying files from computer to computer, etc. Of course, the speed with which these tasks can be done is slower because a modem has a much slower data transfer rate than a normal LAN connection.

There are many software packages which can be used with a modem and this book cannot possibly cover them all. Support for many common software packages is available from the World Wide Web. Some software support is available from the Maestro Internet site — see the first page of this manual for the location. The Maestro Support BBS is another source of help.

Several suggested configurations for common applications and environments may be found in the notes toward the rear of this manual. The AT Commands chapter of this manual can be consulted to gain an understanding of the initialisation strings offered below. If you are still having problems with installation even after reading this chapter, please look at the Troubleshooting chapter near the rear of this manual.  If after all that, you are still having problems with your modem, please ring your dealer or Maestro Technical Support. 

Whilst the procedures given will allow the best possible performance from your modem, they are a guide only and cannot compensate for faults introduced by external factors. For 56k modems, please note: 56000 bit/s carrier speed may not be achievable, due to regulatory requirements and telephone line limitations. For every telephone line there is an optimum carrier speed, the higher the modem maximum speed and the poorer the telephone line, the more likely you are to be limited by the telephone line. 

Overview of Installation

Having made the physical connections for the modem and checked that the modem power is on, then you can install the software. It is common for a modem-related program to issue a few preliminary commands to the modem or detect its presence before you are able to use the program; that is why the modem should be turned on before installing or running a modem-related program.

Installing a modem consists of:

(1)	Plug in the cables, switch on the modem. Start your computer. Set up the correct modem type on the computer. For how to do this for Windows 9X, see the section “Install the Modem Type”. Windows NT is similar, please consult your NT documentation.

(2)	Install Communications/Fax/Voice software. Change any settings in the software you need to. See the section “Install PhoneTools” for details. If you have alternative software you prefer above PhoneTools, install that instead.

(3)	Start your communications software and perform a basic modem test. Details on how to do that are given in the section “Basic Modem Test” below. The basic modem test gives you confidence that your modem is working and is correctly connected to the telephone line. After completing testing, close your communications software.

(4)	Install any other modem-related software that you may wish to use. See the next step for more details on setting up an Internet connection.

(5)	Assuming that you want Internet access, select an Internet Service Provider (ISP), for example, Telstra Big Pond. An ISP is your gateway to the rest of the Internet. Your modem will connect to another modem at the ISP, so it would be wise to select an ISP in your local telephone area, to avoid long distance telephone charges. Your modem will work with any ISP. You have a free choice of ISP. Be a prudent consumer. Consult the instruction leaflet given by your ISP regarding getting connected. 

(6)	Check that you have an Internet web browser installed. For example, Microsoft Internet Explorer gets installed automatically for you with Windows 98 (and some versions of 95) or NT V5. Install a browser from the Maestro CD-ROM or another source, if needed. See later sections about installing Netscape Navigator or Microsoft Internet Explorer as necessary.

(7)	Sign up to your ISP. Sometimes that may involve running special software provided by the ISP. It may involve contacting the ISP by telephone or filling out a form from them. One way or another, you end up with a “User Name”, a “Password” and other details needed to connect to the ISP. These details must be correct in the Properties for an icon for your ISP which will appear in the special “Dial-Up Networking” folder in Windows.

(8)	Double-click on your ISP's icon, then click on Connect, the modem should dial out and connect. After a minute or two, Windows should report “Connected at nnn”, where nnn is the carrier speed in bits per second (bit/s). Then start your browser and go to the home page of your ISP. The ISP should be able to serve up its home page even if your “proxy” settings in the browser are wrong. Ensure your proxy settings are correct, then the remainder of the Internet should become accessible. Enjoy.

(9)	If you encounter trouble, please refer to the Troubleshooting chapter in this Manual. There are also frequently asked questions documents on the Maestro/PhoneTools CD-ROM. The documents can also be found on the Maestro website, http://www.maestro.com.au/. Modem Frequently Asked Questions is in the folder \Docs in file Mfaq.doc. Software Questions are in file Soft.doc. Please only call Maestro Technical Support after you have followed the advice in those documents.

Install the Modem Type

Please ensure you set up the correct modem type first, before installing any other modem-related software. 

Windows 95 installation

Note:  For Windows 98 installation instructions see section � REF _Ref440084556 \n �3.3.2� below.

(1)	Start with the modem plugged in and switched on, with the computer switched off. The Maestro CD-ROM may be out. Switch on the computer.

(2)	Windows 95 should detect the presence of the modem and should show a window “Update Device Driver Wizard” with the desired modem type shown. 

(3)	Put the Maestro CD-ROM in the CD-ROM drive, then click Next.

(4)	You return to the Update Device Driver Wizard window. Click Finish.

(5)	The Update Device Driver Wizard window may now reappear, offering to install “Wave Device for Voice Modem”. If so, click  Next, then Finish, as before.

Windows 98 Installation

(1)	Start with the modem plugged in and switched on, with the computer switched off. The Maestro CD-ROM may be out. Switch on the computer.

(2)	Windows 98 should detect the presence of the modem and should show a window “Add New Hardware Wizard” with the desired modem type shown. 

(3)	Put the Maestro CD-ROM in the CD-ROM drive, then click Next.

(4)	You will be asked “what do you want to do?”, click Next.

Ensure that the “CR-ROM drive” tick box is selected, then click Next.

The window should now tell you the location of the driver, click Next.

Click on Finish button when it becomes available.

The “Add New Hardware Wizard” window may now reappear, offering to install “Wave Device for Voice Modem”.  If so repeat steps 4-7.

Other 95/98 Installation Methods

Sometimes the above technique goes wrong. There are several ways of setting up the correct modem type. For example, copy the files Mdmmaes.inf and Maewav.inf from the Maestro CD-ROM to C:\Windows\Inf. Then let Windows auto-detect the modem and install the correct modem type. Alternatively, once you have the Inf files in the right place, go to Control Panel, Modems, then click on Add, turn on “Don't detect my modem”, then manually select the manufacturer Maestro Pty Ltd, a suitable modem model and the COM port which the modem is plugged into.

For more detailed instructions on how to install a modem in Windows 9X/NT, read the text file “Minstall.txt” in the \Inf folder. 

To get to the right folder, first make sure the Maestro CD-ROM is in your CD-ROM drive. Close down any running applications or open windows. Double-click on My Computer. In the My Computer window you should see a CD-ROM icon, double-click on that icon. You will see many folders, including an Inf folder and some other files. Then double-click on the Inf folder. In there should be only three files, Minstall.txt, and two Inf files. Do not worry if you see a file Minstall but no Minstall.txt, the .txt is still there but you have Windows set to hide it from you. Double-click on Minstall.txt, Windows Notepad should start up. Check that your printer is turned on, then click on File, Print. The document entitled “Modem Installation under Windows 9X/NT”, should then print. Close Notepad. Please follow the instructions given in the modem installation document.

Which Modem Type to Pick 

Sometimes, when installing a modem type, you cannot find the exact correct modem type. It turns out that, for all Maestro modem models, the modem commands are very similar. Just match the carrier speed and voice/non-voice. Jetstream, Companion and older Executive modems can be regarded as the same for the purposes of selecting a modem type. Newer Executive modems (in the large case) and Woomera modems are very similar. Almost always, just picking the closest type to yours will work fine. 

Alternative Windows 95/NT Setup

Windows 95 applications use special drivers developed for hardware used with Windows 95; these drivers are controlled by setup information (Inf) files in the Windows\Inf folder (directory). The same thing applies for Windows NT version 4 or later. If you have a Maestro modem Inf file, the installation method given here will work regardless of which folder the Inf file is initially located in. It could be on the Maestro CD-ROM, your hard disk or a floppy disk.

Using the normal facilities of Windows, browse to where the files “Maewav.inf” “Mdmmaes.inf” are. Copy those two files to C:\Windows\Inf. Ensure that your modem is properly connected and powered on. Now re-start your computer. Windows 95 should detect your modem and automatically set up the correct modem type. Look in Control Panel, Modems to check. You may then select that modem type in all native Windows 95 modem-related applications. 

If you do not have an Inf file from Maestro, then double-click on Modems in Control Panel, click on Add, check “Don’t detect my modem, I will select it from a list.” Click Next. Select the (Standard Modem Types) option in the manufacturer list. Select the closest speed to the maximum supported by your modem. Click Next. Select the correct COM port which your modem is plugged into. Click Next. Click Finish. You will see the modem type in the list of installed modems.

Advanced Windows 95/NT Setup

To update a modem type download the latest modem Inf file, plus any supporting files, from the Support area of the Maestro Internet site. All these files are usually bundled up in a “zip” file. Unzip the file with PKUNZIP or WINZIP, to a floppy or a previously empty folder. There will be a readme file in there with instructions. Print out the readme file and follow the instructions.

It can sometimes be useful to have two of the same modem type installed. That is quite OK and works fine. You may then set the modem properties differently in each. For example, say you have one service provider who happens to have a poor quality telephone connection and you need to reduce the carrier speed when dialling them, but other service providers are fine. Install a second example of your correct modem type (it will appear as XX #2 in the list of modem types), change Extra settings to reduce the carrier speed in #2 (see the +MS command for details), then select #2 as the modem type when dialling the service provider. 

What happens when you install a modem type is that there are new entries made in the Windows registry. The native Windows 95/NT programs get their modem information out of the registry. For example, the registry is where the modem initialisation string is stored. When you delete a modem type, its entries are removed from the registry. Updating a modem type consists of: (1) saving any modem properties information by looking at it and writing it down (make sure you check Extra settings in Connection Advanced), (2) deleting the old modem type (including any relevant “oem*.inf” files), (3) adding the new modem type, (4) restoring the modem properties as appropriate. Note carefully, the Extra settings string for an earlier modem type may have parts of it which are unnecessary or inadvisable for a later modem type. Put in Extra settings only those things which are essential.

The Windows\Inf folder is normally hidden. To see it, in Windows Explorer, View, Options, select Show all files. Expert users often like to see all file extensions and the full MS-DOS path in the title bar.

Knowledgeable Windows users may edit the registry with “Regedit”. Warning! The power and the danger are in your hands when you are running regedit. Regedit is hard to use. Incorrect use of regedit can have far reaching consequences, including making your computer unable to boot. Make backups. It is safe to simply start regedit, look but do not alter, then close regedit. Maestro will not provide you with any assistance with regedit.

Install PhoneTools

PhoneTools is the Fax, Voice, E-mail and Terminal Program that is usually provided with a Woomera modem.  If you only plan on using the Woomera to connect to the internet, then you do not require this program.  However if you wish to send and receive faxes, use the modem as a telephone answering machine, connect to other information services such as a BBS, or issue AT commands (see section � REF _Ref476990768 \r \h ��7�), then you should install this program.  For installation instructions see the  Readme file on the PhoneTools / Maestro CD.

Communications Programs for Windows

By default, your modem is supplied with PhoneTools which runs under Windows 9X. Alternative programs for other operating systems are available.

If you are running Windows 3.X, Terminal is a communications program which is a standard part of your operating system. It is normally in the “Accessories” program group. Terminal can use the same initialisation strings and general settings as most comms packages, except: Port speed is limited to 19200, ANSI colour is not available, Zmodem is not available.

Install your software. Write protect any original software floppy disk(s). Put the first disk or CD-ROM into the drive, then go into the Windows Control Panel and double click on “Add/Remove Programs”. Click on Install, Windows will normally find a program called install.exe or setup.exe. You may need to use Browse to find the correct installation program. Click on Next and complete the installation. 

Basic Modem Test

Start your communications package (Terminal Program) to continue setting up and do a basic modem test. For PhoneTools, Click Start, Programs, PhoneTools 2000, PhoneTools 2000,  then click the Terminal button, then the Direct connection on the right. Some packages have a “Manager” window and then you click on a button to start the communications section of the program. All the settings in this “Basic Modem Test” section refer to a communications program.

Set the Port Parameters

Next set the serial port parameters in your software. For PhoneTools the default setting will be fine. Reasonable port settings are: speed 115200 bit/s (sometimes known as Baud Rate), 8 data bits, no parity bit, 1 stop bit, RTS/CTS�xe "RTS/CTS"� hardware flow control�xe "XON/XOFF" \t "see Flow Control"��xe "Flow Control"�. For 33.6k modems and below, select a port speed of 57600 bit/s.

In other programs, there is normally a menu selection along the lines of “Setup”, “Line Settings” or similar, where you can change port parameters. Select the correct COM port which your modem is plugged into. Turn off any form of flow control other than RTS/CTS hardware flow control. Some software has the ability to change the port speed to be the same as the carrier speed when the modem connects, you do not normally want that. Set “auto-baud” or similar off, or “locked port speed” or similar on. If “Soft V.42” is offered, turn it off.

For a slower computer with a serial port reported as an INS 8250 chip, use a slower port speed, such as 38400 bit/s. To find out the serial port chip, in Windows 9X, double-click on Modems in Control Panel, then click on Diagnostics. Select the COM port you want to know about, then click on More Info. The line beginning “UART:” shows the serial port chip type. Users of 14.4k carrier speed and below may use a port speed of 38400 bit/s with no significant loss of performance.

Set the Initialisation String

An initialisation string is sent to the modem by the software when it starts. For communications software only, alter the initialisation string as given in this section. For PhoneTools Terminal Window,  the default settings are fine.

Setting S95=45 gives a connection report as shown below. Some modems can have S91=30 or %MO=8 in the initialisation string, which gives a Signal Quality/Line Level part in the connection report. For other modems, use S91=14. For convenience when entering dial commands, tone dial is set as the default, with the T command. Ignore the spaces shown here in the initialisation strings, they are just for legibility. 

For Woomera 56k models with dual K56flex and V.90 capability: Use

     AT&F T &D2 %MO=8 %U1 S91=14 S95=45 

For 56k models with either K56flex or V.90 but not both: Use

     AT&F T &D2 %U1 S91=14 S95=45

For 33.6k models without any audio sockets: Use

     AT&F T &D2 S91=30 S95=45

For 33.6k models with audio sockets, and 14.4k models: Use

     AT&F T &D2 S91=14 S95=45

Some packages need an indication that a carriage return is sent to the modem at the end of the initialisation string. For example, “^M” or “$0D” may be inserted at the end of the string. Be guided by your software documentation.

Set the Terminal Emulation

Set the terminal as follows, emulation = ANSI (with colour on), Font = Terminal, CR to CR+LF translation = off, local echo = off, text wrap = on. A large scroll-back buffer is useful; set, say, 500 lines. No change is required in PhoneTools, since it defaults to the those settings.

Check That the Modem Answers Commands

After your software has been set, save the settings, then quit and restart your software. This will reinitialise the port and modem. That step is not necessary with PhoneTools. Most communications packages start with a screen which looks rather like a word processor; this is the screen which allows you to “talk” directly to your modem and is known as the “terminal screen”.  Type the modem command string “AT” and then press the Enter key (do not type the “”).  The modem should respond “OK”. If it does, that means that the modem is responding correctly to the command, then skip the next paragraph.

If the characters you are attempting to type do not appear on screen, then recheck your connections and modem power. Try repeating the command. Try the command string “AT&F”. If there are still no characters appearing when you type, try a different COM port.  Ports COM1 to COM4 are usually available. Remember that other devices, such as a mouse or a serial printer, may already be using some other ports. If the modem does not answer commands then it is time for troubleshooting, see the chapter “Troubleshooting”. Check the help available in the software. There are support documents, such as Mfaq.doc, in the \Docs folder on the Maestro CD-ROM.

Issue the initialisation string to the modem and check that the modem responds “OK”. Quitting and restarting the communications software is often the easiest way. Save the setting in the modem’s non-volatile memory by issuing the command string “AT&W&V”. The modem should respond with a display of the current profiles.

Get Connected

When the modem is successfully answering commands, put in a dial command and make the modem dial out to Austpac (this only works in Australia). Check that the modem is connected to a telephone line. Turn off call waiting. (Call waiting off “#43#”, on “*43#, status check “*#43#”) Other telephonic devices on the same phone line can interfere with modem performance. Telecom Touchfone 200 telephones made prior to 1991 are particularly bad. Disconnect all other telephonic devices for test purposes. Only things capable of using the phone line are important. Extension leads, telephone double adaptors and lightning arresters do not matter. 

Type “ATD131400” then press Enter. The modem should go off hook, dial, then you should hear ring-back tone, then answer tone from the remote modem. These tones should get more complex and finally the speaker should cut off. You should see the following connection report (comments are shown at right):

    CARRIER 14400	(A data carrier speed of 14400 bit/s has been established.)

    PROTOCOL: LAP-M	(The normal error correction protocol used between modems has been successfully negotiated.)

    COMPRESSION: V.42BIS	(The normal data compression used between modems has been successfully negotiated.)

    CONNECT 14400	(The modem is connected, carrier speed is 14400 bit/s.)

Those modems which can have S91=30 or %MO=8 (“MO” for “Maestro Options”) in the init string, have an extra SQ/LL line before the CONNECT line.

    SQ:003  LL:025	(Signal Quality of 3, Line Level of 25. These figures vary.)

Signal quality is a measure of how difficult the modem is finding it to extract data from the incoming carrier from the other modem. Lower numbers are better. SQ=0 is perfect, SQ=40 is borderline, SQ=100 is terrible. SQ improves with lower carrier speed. Line Level is a measure of how loud the signal from the other modem is. LL is usually between 20 (loud) and 30 (soft), it is only a problem if LL is more than 33.

After the connection report, the modem is in data mode. Then you will see some gibberish, but you should see in it most of the word “AUSTPAC”. “CONNECT” or “CARRIER” should be showing on the modem display. 

Finding SQ and LL

To tell whether your modem and telephone line are behaving normally, you need to have the signal quality and line level figures as well as the carrier speed.  If you see the modem response “NO CARRIER”, that means that the remote modem has hung up. Testing SQ and LL cannot continue because the connection has been lost.

You may notice that SQ and LL are reported on the LCD display when the connection is established.  However this early result for SQ is not accurate and should be ignored until it next shows.  Follow this procedure to force an update of the SQ LL report:

(1)	Wait until you have seen the connection report followed by any banner from the remote system, then when the remote system is not sending you any more characters, type “+++”. Do not press Enter. You may see some gibberish from the remote system in response to your typed characters — ignore that. A second or two later you should see the response from the modem “OK”. That indicates that the modem has entered On-line Command Mode. The modem remains connected to the remote system, but it will now accept some commands.

(2)	Type “ATO” (letter O, not digit zero 0), then press Enter. The modem will respond with one to three lines of output, for example:

PROTOCOL: LAP-M     (Repetition of PROTOCOL line as in the connection report. Normal error correction is on.)

COMPRESSION: V.42BIS   (Repetition of COMPRESSION line as in the connection report. Normal data compression is on.)

CONNECT 14400     (Carrier speed is 14400 bit/s.)

If  “CONNECT” or “CARRIER” reappear on the modem display then you have returned to data mode.  If not you are no longer connected and the data is invalid.  Assuming you are still connected the SQ and LL values can be read on the second line of the LCD display.  You may return to on-line command mode with “+++” and measure SQ and LL again if you wish.

If you see the modem response “NO CARRIER”, that means that the remote modem has hung up. Testing SQ and LL cannot continue because the connection has been lost.

Austpac will automatically hang up on you after about 30 seconds of inactivity. You will see the modem message “NO CARRIER”. The display shows “OK”. For a modem with lights, the OH and CD lights go off, the modem returns to command mode. If all that has worked, you have successfully dialled out, got connected, and hung up again. That ends the basic modem test.

Record Results

Write down for future reference, the service called, carrier speed, signal quality and line level figures which you have obtained in the basic modem test. That is very useful information to have if you want to know whether the quality of your telephone line has changed, or you are calling Technical Support. So a typical record might look like this: “Austpac phone 131400, carrier speed = 14400 bits per second, signal quality = 3, line level = 25.” It is also prudent to write down the date on which you performed the testing.

With more practice, the record could be abbreviated to something like, “Austpac  14400 3 25”.

Do Multiple Tests

It is recommended that you do two tests to the Austpac number and at least two tests to your ISP’s modem dial-in number. Record the results in each instance.

In the event that the modem has difficulty establishing a connection, it may be necessary to issue a +MS command to reduce the carrier speed. That is unlikely on the Austpac number, but much more likely on other numbers. You are looking for a carrier speed such that the SQ is routinely below 40. Control the carrier speed as necessary with a +MS command. See the later chapter “Using the +MS Command”. Test again when you have controlled the carrier speed.

You may try the same thing with a Bulletin Board Service (for example, for the Maestro Support BBS, use “ATD0262534844”), or your Internet Service Provider (ISP) modem dial in number. There are many BBSs, there are likely to be some in your area.

MS-DOS or Macintosh Communications Programs

This section applies to communications programs such as Telix�xe "Telix"� for DOS�xe "DOS"��xe "MS-DOS"�, QuickLink�xe "QuickLink"� for DOS, MacComCenter�xe "MacComCenter"� for Macintosh, GPTerm�xe "GPTerm"� for Amiga�xe "Amiga"�, etc. Load your software according to the instructions provided with it.

Set Up the Software and Get Connected

Set the port parameters. See section � REF _Ref435430326 \n �3.8.1� above for details. Set a suitable initialisation string. See section � REF _Ref435430439 \n �3.8.2� above for different strings for different models. Macintosh users leave out “&D2”. Also set the terminal emulation, see above for details. Then check that the modem answers commands, as given above. Perform a basic modem test, as explained in section � REF _Ref435430477 \n �3.8�.

Macintosh

Macintosh�xe "Macintosh"� users: Make sure AppleTalk is off and that any other remote access software is not active for that port.  Whilst AppleTalk is active, most communications software is unable to communicate with the modem port. Important! Use hardware handshaking. Take out the “&D2” in the initialisation string given in section � REF _Ref435430439 \n �3.8.2�. The standard Macintosh hardware handshaking serial cable joins DTR and RTS at the modem, so the modem must ignore one or the other. RTS is used for flow control and should be true (light on) when your communications or fax package is running. Do not use DTR to hang up. Make the other settings in your software as close as possible to the settings given above. There is a quirk in MacComCenter in that it is possible to accidentally have invisible characters in the initialisation string, this then means that the init string echoed from the modem is not the same as the one apparently set in the software. When setting the initialisation string in the software, the safest thing is to delete the whole string then re-enter it from the beginning without error.

It is important to select the correct flow control type.  The standard Macintosh serial cable for modems is especially made to support the Macintosh’s hardware flow control (known as “hardware handshaking” in Macintosh parlance). In the software, select hardware handshaking (also known as RTS/CTS hardware flow control). The modem has hardware flow control (&K3) as factory default, implied by “&F” in the initialisation string.

Be warned that there are “printer cables” which look the same but do not have the flow control pins connected. If you have only a printer cable, select XON/XOFF (software) flow control and add “&K4” to the initialisation string above. You can recognise the printer cable by plugging in the cable, starting comms software, setting hardware handshaking, checking that the modem answers commands, then observing that the RTS light is off. “RTS” shows in the display. No data will flow from the modem to the computer, when the modem is in data mode (connected), hardware flow control is set in the modem (&K3) and RTS is false.

Other Computers

Make the settings in your software as close as possible to those given in “Basic Modem Test”.

Windows HyperTerminal

Windows 95 and later versions have a communications program called HyperTerminal, installed as standard. HyperTerminal can be a rather confusing for users who just want to use it to send a few commands to a modem. This section explains how to set it up.

If HyperTerminal is not present on your copy of Windows, go to the Control Panel, Add/Remove Programs, Windows Setup, Communications, Details. Ensure that HyperTerminal is ticked. Click on OK, then follow any further prompts from Windows.

Do Start, Programs, Applications, click on HyperTerminal. The HyperTerminal folder will pop up on screen, there will be various icons visible. Note that the program HyperTerminal is not running at this stage, only the HyperTerminal folder is visible.

Double click on the icon Hypertrm.exe (the .exe may not be visible, depending on preferences set), the icon looks like a little computer monitor with a small yellow telephone. A HyperTerminal logo will come up, then a mostly white window will appear with a box entitled “Connection Description”, asking you to enter a name. Enter the name “Direct to Modem” and press Enter. A “Phone Number” box will pop up.

Use the down arrow on the “Connect using:” line and click on “Direct to Com x” line in the drop down list. For “Com x” substitute whichever COM port your modem is connected to. Click on “OK”. A “COMx Properties” box will pop up.

Change Bits per second: to 115200 by clicking on the down arrow, scrolling down the list and clicking on 115200. If necessary, select a lower port speed as given in “Basic Modem Test”. The other settings will be Data bits: 8, Parity: none, Stop bits: 1, Flow control: Hardware. Click on OK. You will see a mostly white screen. The white part is the “terminal window”. Above it is the title bar, the menu bar and the tool bar. Below the terminal window is the status bar.

Click on File in the Menu bar, then Properties, a Direct to Modem box will pop up. Click on Settings. Change the Emulation to ANSI, by clicking on the down arrow and selecting from the list which drops down. Click on OK. The box disappears. Click on View in the Menu bar, then Font, a Font box will pop up. Click on Terminal to select Terminal font, then click on OK. The box disappears. You may resize the HyperTerminal Window to your taste by dragging any edge or corner. You may move it by dragging the title bar. Make sure you can see the Status bar just below the terminal window. Click on File, Save. The current settings in HyperTerminal will be saved in the file “Direct to Modem.ht” in the HyperTerminal folder, with an icon which looks like a red telephone and a small yellow telephone.

HyperTerminal is now set up to send commands to the modem and display responses from the modem on screen. If at any time you have quit from HyperTerminal and you wish to return to HyperTerminal to issue more commands to the modem, double click on the Direct to Modem icon in the HyperTerminal folder. Then issue the command string “ATZ” and press Enter. The modem should respond OK. Then you can issue more commands to the modem.

An important button in the tool bar is the Disconnect button, which is the fourth one along. Clicking on it is equivalent to doing the menu selection Call, Disconnect. Try it. The DTR light on the modem will go off and the word “Disconnected” will appear in the status bar. Typing any character on the keyboard will make DTR come back on and the word “Connected” will appear in the status bar. If the modem was in data mode (that is, connected to another modem) when DTR went off, the modem would hang up.

Follow the procedure given in section � REF _Ref435430617 \n �3.8� above to send an initialisation string, save it in the modem’s non-volatile memory, dial a number and observe the connection report.

Fax Software

Once your communications software works, close your comms software, then load your fax software. Often, the comms software and fax software are combined into the same package, as it is with PhoneTools.  If this is the case then you do not need to load a different package. If needed, install the fax software. The fax software will automatically detect the presence of your modem, which must be on. If the software offers you a choice of modem types, pick “Generic Class 1, send receive fax modem, hardware flow control”, “Rockwell Class 1, hardware flow control” or as close as you can get. You might see “Conexant” instead of “Rockwell”, please regard the two names as equivalent.

Accept the initialisation string given by the manufacturer for fax. Usually, the initialisation string in fax software is actually a secondary initialisation string, so nothing is needed in it. Use hardware flow control. The Station ID — also known as the Transmitting Subscriber Identifier — should be set to the full international phone number of a fax machine or fax modem to which you would like return faxes sent to. Also set your banner. The banner appears at the top of every fax you send. Make it informative. You can fax a word processing document to someone by printing to your fax modem. Start your word processing software, load the document you wish to fax, click on File, Print. Important! Check that the printer name is set to the fax software printer driver name; correct if necessary. Then click on OK to print. The fax software starts and prompts you for a name and fax number, fill them in as usual. Click on Send. The fax will be sent. You will normally see a little status box pop up, you can stop the fax at any time. You will return to your word processing program. The same technique works on any Windows program which is capable of printing.

Voice Software

Voice modems support voice software, which allows you to send and receive voice messages, like an answering machine. A full voice mail system can also be set up. There are many different messages which the software can send out. The messages are stored as files on the hard disk and sent to the modem through the normal serial port. If you have a suitable microphone (see section � REF _Ref435430653 \n �6.4� for details), the microphone socket (if fitted) on the modem can be used to record voice messages. Another way is by calling in from another telephone and leaving your intended outgoing message as an incoming message. However, the best way of recording a message is to use your sound card to make a WAV file then import that file into the voice software. The import function converts the WAV file into the right format for a message. Then do a little file renaming to make the new message into the appropriate outgoing message. When recording your WAV file, choose 11025 samples/sec, 16-bit samples, mono. You can use your sound recording software to edit the message until it is exactly right. Increase the volume of the samples so the peaks of the waveform are clipped just a little. That gives you the best possible WAV file to import.

Recording and playing messages is best done through the sound card. Some software may offer you a “handset” choice, ignore that. A handset is only supported on modems  with two telephone sockets on the back. Using the modem loudspeaker for playback is not a good idea because the quality is very limited. 

Only some voice modem models support the “speakerphone” facilities which some software may offer you. The modem can be used as an answering machine but not necessarily as a telephone.

Windows 3.1 or 3.11

Windows 3.X does not use the concept of modem drivers. Each individual item of modem-related software must be set up for the particular modem being used. Usually that involves correctly setting the port parameters (speed in bit/s, data, parity, stop, flow control) and the modem initialisation string. For details on what all that means, please see “Basic Modem Test” above, or the file \Docs\Mfaq.doc .

If you want a web browser, there is one in the Maestro CD-ROM in the directory \Msinter\IE3\Win31\Tcp, double click on dlful30f.exe. This will install Microsoft Internet Explorer 3.02a and the Shiva dialer in your computer. You need to restart your computer. 

General Installation Tips

Close all other programs and all open windows before starting the installation of any new software. That gives you the best chance of installing successfully.

Sometimes an install program may try to copy an older version of an existing file. You should see a box warning you if that is about to happen. It is recommended that you always keep the latest version in that case. Answer accordingly.

�MAESTRO CD-ROM

Introduction

The Maestro CD-ROM has:

Modem support files for Windows 95, 98 and NT

BVRP Software’s PhoneTools for Windows 95, 98, NT4, 2000, ME.

Many support documents to help you use your Maestro modem.

Other support files, for a variety of operating systems and programs.

The CD-ROM was designed for users running Windows 95, Windows NT 4, or later. If you do not have any of those operating systems, then there is still quite a lot on the CD-ROM which is useful. Use the facilities of your own operating system to do the same things as described below for Windows 95/NT4.

Exploring the CD-ROM

Windows can show you the contents of the CD-ROM. Double-click on “My Computer”, right-click on the CD-ROM icon, then left-click on Open. A window will appear showing you the top level folder of the CD-ROM. From there, you can browse the contents of the CD-ROM just like any other disk. Instead of left clicking on Open, you could left click on Explore, then you would still see the top level folder of the CD-ROM, but it would be shown in a format similar to the old File Manager.

Support Documents

In the folder \Docs there are many documents from Maestro technical support. They were all created with Microsoft Word V7. Word V6 or later should be able to read them. They can also be read with a Word viewer. Two documents of particular interest are Mfaq.doc and Soft.doc. They are frequently asked questions documents, very useful for troubleshooting and optimising the performance of the modem. Please print and read these documents before contacting Maestro technical support. All of these documents are also available in PDF format in the \Document folder.

Structure of the CD-ROM 

Readme.wri  --- A file explaining the Maestro CD-ROM.

Sign Up to Your ISP

Warning! Installing the software from an ISP may overwrite your current ISP's settings if you already subscribe to a different ISP. If you choose to sign up with an ISP, be careful. PLEASE NOTE that your present ISP's settings will be altered.  If you wish to return to your current ISP after trying a different one, you must carefully record and reinstate your current ISP's settings. If you are uncertain how to do that, please call the ISP's help desk before you go through the sign up process.

�COMMUNICATION PRINCIPLES

What Happens When a Modem Connects

A modem has two major modes, command mode and data mode. When a modem is not using the telephone line, it is in command mode�xe "Command Mode"�; it accepts command strings from the computer (through the TX pin) and delivers responses to the computer (through the RX pin). A most important command string is the initialisation string, which is sent to a modem to set it so it will successfully connect. Of course, the purpose of a modem is to transfer data over the telephone line, which the modem can do when it is in data mode�xe "Data Mode"�. The process of getting connected starts data mode. Hanging up ends data mode and returns to command mode. 

In data mode, the modem is successfully connected to another modem via the telephone line. The two modems act like transparent magic boxes: any bytes sent to one modem appear at the other, in both directions. The modems do not know or care what the meaning of the bytes is. No attempt is made to do any modem command. Any AT commands in the data are simply transferred as data, not interpreted by the modem.

Getting Connected

The normal sequence of events when two modems get connected is as follows.

The computer program at the originate end which is going to control the originate modem starts, gains control of the serial port, and sets the port to reasonable parameters; for example, speed 115200 bit/s, 8 data bits, no parity, 1 stop bit, RTS/CTS hardware flow control.

The computer issues a suitable initialisation string to the modem — for example, “AT&FT&D2S91=14S95=45” — and gets back the response “OK”.

The computer at the originate end issues a dial command string (ATDnnn) to its modem. The modem goes off hook and listens (for 2 seconds) for dialtone. If it does not detect dialtone it hangs up with the result code “NO DIALTONE”. If it detects dialtone, it dials the other modem, and waits for answer tone from the other modem. The other modem answers, and produces answer tone. Then the two modems get connected. 

Meanwhile on the originate modem’s speaker, first there is a second or so of dialtone, then the DTMF signalling tones as the modem dials, then ring-back tone (burr-burr, can be hard to hear), then the high pitched modem answer tone (easy to hear), then a sequence of tones getting more complex until it sounds like white noise, then the speaker cuts off. White noise sounds like someone saying “shshshshsh”. The noise continues on the telephone line, that noise is the data carrier. You should become accustomed to the sounds a modem makes when it connects, so you will not be confused if something goes wrong.

The appearance of answer tone indicates dialling was successful. Then the two modems negotiate a mutually acceptable modulation and carrier speed. If that fails they hang up. If carrier is established, the modems negotiate a mutually acceptable error correcting protocol. If that fails, the modems default to a “Normal mode” connection, without error correction. Normal mode works reasonably well at low carrier speeds, see below for more details. If error correction is established, the modems negotiate a mutually acceptable method of data compression. See below for more details on data compression. Each modem produces a “connection report” and makes the CD pin true. Then the modems are in data mode.

Meanwhile, the computer at each end has seen the connection report and detected CD going true. What happens then is up to the computers, but what usually happens is that the computer at the answer end produces a “welcome banner” followed by a request for a user name. The originate end produces the name, then the data session continues on from there, in accordance with whatever software is running on the computers.

Inside a Modem

Modems contain sophisticated circuitry to do adaptive equalisation, for varying telephone line characteristics, they can do “retrains” for continued optimal performance.  These techniques improve the Bit Error Rate (BER) and Signal to Noise Ratio (SNR). The previously-mentioned techniques are achieved in a digital signal processor (DSP). The DSP gives the modem the equivalent of a large amount of computer-controlled analog circuitry without excessive size and cost. It is the DSP which does the real work inside a modem.

Also inside a modem is the “controller”, which is a comparatively low power CPU compared to the DSP. The controller does things like interpreting modem commands, it also implements the error correction and the data compression. The “firmware”, a large Read Only Memory (ROM) has the program which the controller executes. For 56k modems, the DSP program can be loaded from the controller, so there is some DSP code in the firmware as well.

In data mode, the incoming receive voltage from the telephone line is sampled, typically 9600 times per second to an accuracy of 16 bits per sample. This process is known as Analog to Digital (A to D) conversion. The stream of sample voltages is then subject to extensive computation by the DSP. The DSP is the “data engine”, it actually implements the complicated rules for the modulation, as specified by the International standards (V.34, etc.). The DSP ends up with a stream of demodulated data which passes through to the controller for error correction and data de-compression. The controller then passes the data to the computer. In the opposite direction, the data from the computer goes to the controller then gets compressed and converted to packets for the error correction. That data goes to the DSP which then computes the required transmit voltage sample numbers. The samples are then converted into small analog voltages (D to A conversion), which get sent out over the telephone line. All this is happening simultaneously in both directions. The DSP and the controller are really busy when the modem is in data mode.

Port Speed and Carrier Speed

The port speed�xe "port speed"� is the speed of the data link between the computer and the modem, measured in bits per second (bit/s). The carrier speed�xe "carrier speed"� is the speed out on the telephone line, also in bits per second (bit/s). These two speeds are usually different, with the port speed being the faster. The carrier speed is the speed of the modulation, without error correction or data compression. V.90 is the new international standard for 56k modulation. K56flex is a slightly earlier proprietary Rockwell 56k modulation. For V.34 (33.6k), K56flex and V.90 (both 56k), asymmetric carrier speeds are supported. There is a Receive carrier speed (RX speed�xe "RX speed"�, which is usually what is meant by the term carrier speed) and a Transmit carrier speed (TX speed�xe "TX speed"�). RX and TX speeds are usually different, especially with K56flex and V.90. When referring to a speed, be sure to clearly specify whether it is the port speed or the carrier speed.

The port speed is sometimes known as the “baud rate�xe "baud rate"�”. The data is transferred through a serial port (say COM3) which is built into the computer, it goes along the serial cable, then through another serial port which is part of the modem. The port speed can be as high as 115200 bit/s. The port speed is normally changed by speed settings in the software. The modem auto-detects the current port speed by the bit pattern on the “AT” at the beginning of every modem command string. An internal modem also has a port speed, although on an internal modem there is no conversion to and from a serial data format, the port speed merely alters the time delay between characters being put into the equivalent of the serial port receive buffer. High port speeds mean that the port speed does not cause a bottleneck. A disadvantage of a high port speed is the increased likelihood of the CPU missing an interrupt, causing an “overrun�xe "overrun"�” error.

The term “baud rate” is not usually used with respect to carrier speed. The carrier speed is negotiated by the two modems when they initially connect. If both modems allow it, the carrier speed may vary during a connection. Usually, two modems will connect at the highest mutually-compatible carrier speed. On V.34, K56flex and V.90 modems, the +MS command is used to restrict the allowable modulations and carrier speeds which will be permitted by a modem. The old F command no longer works.

In the case of connection difficulties, the standard procedure is to restrict the carrier speed, using the +MS command. Lower carrier speeds are more tolerant of telephone line defects, so the modems may achieve a more satisfactory connection at a lower carrier speed, rather than simply allowing them to negotiate the highest possible carrier speed. Since the error correction then has an easier time, throwing away less bad packets, the modem throughput of useful data can actually be increased.

High-speed modems use error correction and data compression to enhance data throughput.  That means that data may be sent to or received from the computer at speeds which are greater than the carrier speed.  It is advised that a port speed of at least twice the maximum carrier speed of the modem be used.  As an example, a port speed of 115200 bit/s is suggested for a 56k modem. A 56k modem is generally unlikely to connect at a carrier speed of over 50k bit/s. Do not exceed the maximum capabilities of the COM port of your computer; consult the “Serial Port Test” section if you are in any doubt.

There is one case where a modem goes into data mode without receiving any AT commands first — auto answer by the modem after being switched on. Then the modem uses its default port speed, which is the port speed which was prevailing at the time of the last &W command. To control the default port speed, first set the port parameters on the computer, then initialise the modem the way you want it to be when it is just switched on, then issue an AT command ending in &W. Watch out for communications programs which lie to you about the port speed when you have just changed it, for example, HyperTerminal. PhoneTools Terminal Window does not suffer from that defect. The safest thing is to save settings in the communications software, then quit and restart the software, then check that the port parameters are as you want them.

56k Modulation

When a modem makes a data connection, some particular modulation is established. A modulation is a method of converting computer data into analog signals on the telephone line. There exist standards documents for the various modulations so that equipment from different manufacturers will work together. For 56k modulations, there are three competing standards, K56flex, X2 and V.90. K56flex was invented by Rockwell and is available only to Rockwell licensees, including Maestro. X2 is proprietary to 3Com, who bought the original inventors of X2, US Robotics. V.90 is the new international standard for 56k modulation from the ITU (International Telecommunication Union). V.90 is available to all manufacturers. All three modulations are based on the same physics and have similar performance, but they are still different. In order for a 56k modulation to start, both ends must support the same modulation.

When a 56k modulation is being used, the maximum data carrier speed is 56000 bits per second in the receive direction only, in addition, the transmit direction is limited to 31200 bit/s. Please note that a superb quality telephone connection will be required to connect at such speeds. Furthermore, current ACA regulations will prevent the highest possible receive carrier speeds from being observed. Around 50k is the practical maximum. 56k modulation is difficult. The remote modem must be a central site “digital modem” supporting a 56k modulation, with a direct digital (ISDN) connection to the telephone network. Only some service providers will have such modems. There must be a perfect entirely digital path between the remote modem and your local telephone exchange, with no signal conversions. There must be only one analog link (your local loop) in the whole path from the remote modem to your modem. The modem will test for 56k modulation capability during the carrier negotiation phase, then if necessary, it will automatically fall back to V.34 modulation or lower. It is most unlikely that any 56k modulation will work over any international circuit, but the other modulations will continue to work normally. 

Caller ID and Distinctive Ring

Ordinarily, when a call comes in on an ordinary telephone line, the phone rings. Distinctive ring is where the cadence of the ring can be changed by the exchange. For example, the normal Australian “ring-ring” might be changed to three short rings “ring ... ring ... ring”. Distinctive ring can be used to indicate calls to two or more different telephone numbers associated with the one physical telephone line. 

Caller ID is where the exchange sends information down the telephone line in the silent period between the first and second ring cadences. Suitably made telephonic equipment, such as some modems, can decode this information to give a display of the telephone number of the telephone which was used to originate the call.

Adaptive answering is where an incoming call is answered and some telephonic device works out whether the call is a voice call, a fax call or a data call. Then the call is treated appropriately. So a voice caller will hear an outgoing message, then might leave their own incoming voice message. A fax caller will be able to send a fax. A data caller will be able to establish a data connection.

Caller ID happens first, then distinctive ring, then the answer happens (that is, the modem goes off hook), then adaptive answering occurs.

Caller ID

Caller ID information is sent on the form of a string of characters, using a standard modem modulation, Bell 202. The carrier speed is 1200 bit/s. The data throughput is 120 char/s. About 3 seconds is available. A variety of information can be sent, but the most common is the telephone number of the calling telephone line. A Woomera modem supports Caller ID and can display the Caller ID on its front panel display.

Caller ID must be enabled at the answering end. A telephone company will normally charge a fee to have Caller ID turned on. Caller ID must also not be blocked by the caller. Most callers do not block their Caller ID going out, but some, such as public telephones, always do.

Distinctive Ring

Telstra’s Faxstream Duet is an example of a distinctive ring service. A second telephone number is allocated to an existing telephone line. The original telephone number is retained. Which number has been called can be indicated by different "distinctive ring" cadences, easily distinguished by ear — and by suitably made telephonic devices. Distinctive ring can be used to distinguish between different incoming call types, such as voice or fax. There are two rings commonly used, DR0 and DR7. DR0 is the traditional Australian ring-ring sound, with two rings. DR7 is the ring cadence Telstra wants to use for fax, it consists of three short rings. Telstra's distinctive rings are different from the US equivalents. All Maestro modems support distinctive ring.

For example, to make the modem respond only to the DR7 ring cadence (three short rings), include "-SDR=4" in an initialisation string sent to the modem. The modem will ignore all ring cadences except those with three rings. It will report incoming three-ring cadences as "RING3".

Distinctive ring is often used to indicate the call type, thus discriminating between a fax or voice call at the time of the incoming ring. That is convenient for people with an ordinary telephone on the same line as the modem (or a fax machine). However, the distinctive ring actually tells you nothing about the call type, it actually tells you which number the caller has dialled. It would be quite possible to receive voice calls on the fax number or faxes on the voice number.

Adaptive Answering

Adaptive answering is where the modem (in conjunction with the software) works out what type of incoming call (voice, fax or data) it is, after the modem has answered. All modern fax devices produce fax calling tone (CNG) immediately after dialling. Data calls can be set (using the ^ dial modifier) to produce V.25 calling tone, which has a different frequency and cadence from fax CNG tone. Voice calls produce no calling tone. All Maestro voice modems support adaptive answering. After the modem answers, it starts off assuming that the call is a voice call and begins the outgoing voice message. Meanwhile, it is listening for fax or data calling tone. If it hears fax calling tone then it switches to receive the fax. If it hears data calling tone, a data connection is negotiated and a host mode program is started, which looks like a BBS to the incoming caller. The caller can then upload/download files, etc. Naturally, all this stuff can be selectively turned on and off in the software. The host mode can have passwords to give a greater or lesser degree of privilege to various incoming callers. Instead of a BBS program, data callers could be given remote access to a LAN, or an Internet connection, or whatever other data service you feel like setting up.

Having Everything

Distinctive ring could be used with adaptive answer to do things like having the voice number for people who want to speak to you, but if they want to leave a message then they call on the fax number. It would be possible to have one telephone line with several different distinctive ring numbers, each one of which could do adaptive answering. Each number could have a different outgoing message and a different data service. 

It would be possible to set up the software so that calls from certain Caller IDs would be treated differently.

All this would need just one modem. Alas, there is presently no software known to your  humble author which supports all that.

Impedance Matching

Maestro Woomera modems feature impedance matching.

Impedance matching helps the telephone line to accurately carry signals to and from the modem, without losses or echoes. Remember how difficult it is to understand what is being said in a room with lots of echo. It is also difficult to understand if someone’s voice is too quiet compared to surrounding noises. Modems have the same problems on telephone lines. Loss of signal and echoes are caused by mismatched impedances. With a matched impedance, the modem is a better fit to the actual telephone line. This assists in getting the best possible throughput of user data.

So it is preferable that the modem should be able to change its impedance to match the telephone line. The Maestro Woomera modem can select from eight different impedances. A standard modem has only one compromise impedance, which is likely to be a poor choice for some telephone lines, especially in rural areas.

A modem works by converting the user’s computer data to and from small analog voltages. Then those small analog voltages are transferred between the modem and the local telephone exchange, over the telephone line. To get the best possible data throughput, the analog voltages must be transferred with the best possible fidelity and volume. That is the purpose of impedance matching.

Once the analog voltage gets to the exchange it is converted into a digital data stream and goes though the remainder of the telephone network without error. The modem at the other end (such as at an Internet Service Provider) is typically a “digital modem”, which has an ISDN (digital) connection to the telephone network. So the remote modem sees the digital data stream generated at the user’s exchange. Thus, the weak link in the whole path from the user to the service provider is the user’s analog telephone line.

A complicating factor is that the one pair of wires is carrying signals in both directions, simultaneously. At each end there must be some arrangement, known as a “hybrid”, to separate the transmit and receive voltages.
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Referring to the diagram below, the analog side of the modem can be represented as the equivalent circuit in the box labelled “Modem”. The symbol ~ represents the transmit voltage, an ideal voltage source. The impedance of the modem is shown as Z1, with an ideal voltage detector (shown as V) across it. An impedance is just some combination of resistors and capacitors. For example, a simple 600 Ohm resistor would be a possible impedance. The exchange has a similar equivalent circuit as the modem but the impedance, shown as Z2, could be different.

The modem should be able to accurately determine the voltage being transmitted by the exchange. It does this by measuring the voltage V, subtracting half its own transmit voltage, then what is left is the receive voltage. That should be very close to the transmit voltage of the exchange. Similarly, the exchange cancels its own transmit voltage and digitises what is left, which should be the modem’s transmit voltage.

However, there are some things which make this nice simple theory not quite right. At the modem end of a long telephone line, the exchange impedance can appear different from its ideal value. The modem should match what it sees. If the telephone line impedance is different to the modem impedance, the result can be a poor frequency response between the modem and the exchange. Telephone lines, particularly in remote country areas, do vary in impedance. Mismatched impedances can waste some of the power output from the other end. That causes echoes and poor signal to noise, which is bad. A matched impedance gives the best possible transfer of analog voltages and thus the best possible chance of getting the highest data throughput.

How to Use Impedance Matching

Which of the eight different possible impedances  a Woomera modem uses is determined by Intelligent mode, see section � REF _Ref476733463 \r \h ��5.6� � REF _Ref476733482 \h ��Intelligent Mode�. If Intelligent mode is off then the %MN register can be used to set the impendence.  See the %M command on page � PAGEREF _Ref435423061 �77� for details of the %MN register. The term “network” is being used here in the sense of a network of connected electrical components, capacitors and resistors in this case. Which network is selected determines the impedance of the modem. With Intelligent mode off, the index number in %MN register selects which impedance network is used. The index number may range from 0 to 7 (or 0 to 3 for internal models). For example, if %MN=3 is set, network 3 is selected, which in turn corresponds to a good network for use with Telstra TN12 impedance. TN12 is the most common impedance used on Australian telephone lines.

A minor complicating factor is that the modem can use a different impedance when dialling, but after dialling, it automatically switches to the selected impedance. The modem is allowed to dial using 600Ohms or complex TN12, set with %MP and %MA respectively.  For practical purposes, that may be ignored. The actual impedance is the selected impedance any time a carrier is established.

The optimum impedance for your particular telephone line only needs to be selected once, then that same impedance may be used every time in future, until the characteristics of the telephone line are changed. The true optimum impedance is whatever impedance gives you the best possible throughput of useful data. When in Intelligent mode, the modem will attempt to select the optimum impedance for you automatically over successive calls.  To manually select the network put %MI=0 %MN=n (where n is the index number) in the initialisation string sent to the modem before dialling.

Intelligent Mode�xe "Intelligent Mode"�

Intelligent mode is a Woomera special feature with two main features.  Firstly, it automatically selects one of the 8 impedance networks.  Secondly, It adjusts factory default modem options that are normally only adjusted by a modem expert.  A modem expert can often get better performance out of a modem by adjusting modem settings, like transmit level.  The settings are chosen based on how the modem performs over successive connects to the same phone number.  The Maestro Woomera puts the intelligence of a modem expert into the modem.

Overview of operation

The Woomera modem keeps a database of dialled numbers.  In this database it records all the useful information from the data connection.  

The Database includes:

�Network Impedance

Carrier speed and Modulation

Signal Quality

Receive Line Level

Transmit Level

Local retrain count

Remote retrain count

Termination Reason�

The first time the modem dials a given number it will connect with the current settings.  During that connection the modem will gather information about the connection.  Once the connection has ended, Intelligent mode will store the information for later use.  When the modem is next asked to dial that same number it will use the information to select settings like network impedance and Transmit level.  Only over successive connects can these variables be set to their optimum level.  The benefit of this system over a human is that it never tires of looking at the connections, plus it has access to information and settings that a human can not see or touch.  So if the line should become better it will automatically adjust itself for a better connect speed.

Using Intelligent mode

The operation of Intelligent mode is transparent to all applications.  However you must not end a connection by switching the modem off, as the information gathered will be lost.  All communications software including an Internet dialler should have a disconnect feature.  Once you have disconnected, wait a few seconds for the information to be stored into NVRAM,  then turn the modem off.

Intelligent mode is active if  the bottom line of the LCD display reads “Intelligent” when the modem is on-hook.  Intelligent mode can be turned on with the AT command %MI=1 (default) or off with %MI=0.  Another way to see whether intelligent mode is on or off, is to issue the ‘%MI?’ command in a terminal program.  If this command returns ‘1’ then it is on, otherwise it will return ‘0’ for off.

If you move locations you should issue the AT command %MIF, to flush (empty) the intelligent mode database.

Notes: This feature will initially use current settings including those in +MS and S91 registers.  Subsequently it will ignore these settings as it attempts to refine the values.  The database keeps its own version of these registers so values in those registers are not adjusted, except for S91.

Intelligent mode does not function in answer mode.

Flow Control

A modem is a peripheral device, operating independently of the computer.�xe "Flow Control"� There is a serial interface between the modem and the computer. Data is transferred at the “port speed” over the interface, between the serial port in the computer and another serial port made as part of the modem. There is a possibility that one device may send data too fast to the other, thus causing its buffer (a temporary storage place for data bytes) to overflow; then data would be lost. To avoid buffer overflow, the flow of data between the computer and the modem must be regulated. That is the purpose of flow control.

Flow control is always necessary between any two devices where the data transmission rate can exceed the capacity of the receiving device to process the data. In data communications, it is just part of the scenery. Flow control is necessary between modems as well and is provided as part of the error correction protocol.

All recent modems have internal buffers. Data is transferred between the computer and the modem independently from what is happening between the two connected modems. The port speed can be different to the carrier speed. Error correction and data compression substantially increase reliability and throughput.  Because of the increased throughput, it is advisable to set the port speed to a higher speed (say double or more) than the highest available carrier speed.  This prevents the port speed from becoming a bottleneck.

In a modem, flow control only operates in data mode, when the modem is connected over the telephone line to another modem, ready to transfer data. In command mode, flow control is ignored. The &K command alters the method of flow control used in data mode.

Direct Mode — No Flow Control

In old “direct mode”�xe "Direct mode"��xe "Flow Control:None"��xe "No Flow Control" \t "see Flow Control: None"� modems, there is no flow control. There is no buffer in the modem, but the port speed has to match the carrier speed. The computer changes its port speed (or “baud rate”) to match the carrier speed reported by the modem when it connects. This is termed “auto-bauding” or “auto-baud detection”. The computer cannot send data too fast for the modem if the port speed is correctly set to match the carrier speed. The modem could send data too fast for the computer; if that happens then the computer’s buffer overflows, which is just too bad. The flow control pins are ignored. Direct mode is rarely used, due to the buffering, error correction and data compression included in modern modems.

A modem can be set to direct mode by using the &Q0 command.

Hardware Flow Control

With hardware flow control, two pins on the RS-232 interface, RTS and CTS, are used to prevent buffer overflow, by controlling the flow of data on the RX and TX pins respectively. Hardware flow control is the preferred method of flow control because it is so simple everyone can implement it correctly and it is entirely transparent to data. When &K3 is set (default) and &Q5 (default) or &Q6 is set, the modem is using hardware flow control.

�xe "Flow Control:Hardware"��xe "Hardware Flow Control" \t "see Flow Control: Hardware"�In the transmit direction, the computer can send data (over TX, pin 2) to the modem faster (at the port speed) than the modem can send it out over the telephone line (at the carrier speed). CTS (pin 5) lets the modem temporarily stop the flow of data from the computer in order to avoid the modem’s buffer overflowing. CTS is driven by the modem. When CTS is true (+12V, light on) it means “my buffer is not too full, send more data”, when CTS is false (-12V, light off) it means “my buffer is close to full, stop sending data”. The computer monitors CTS and acts accordingly.

In the receive direction, the modem could send data (over RX, pin 3) to the computer faster than the computer can process the data, so the computer drives the RTS (pin 4) to control the flow of data from the modem. True means go, false means stop, as before. On the modem, RTS is an input and the RTS light is lit when RTS is true, dark otherwise.

Notice that flow control in the modem only operates when the modem is in data mode. This can trap a naive user, they fail to notice that the computer, for one reason or another has not driven RTS true (and the RTS light is out). Note carefully: it is the computer which drives RTS, the light on the modem merely indicates the state, the modem cannot control RTS. The modem is answering commands normally, and has hardware flow control set. So the user issues a dial command, the modem dials and gets connected just fine and returns its connection report as usual. Then nothing happens, no data appears from the far end. The modem has gone into data mode and is obediently waiting indefinitely for RTS to become true.

The solution is to find out why the modem is not seeing RTS true. Maybe the cable is faulty. Maybe the computer serial port is faulty. Maybe the software is faulty or has not been set by the user to use RTS/CTS hardware flow control. This is where a “Mini Tester”, as mentioned in section � REF _Ref435431153 \n �6.3� can be useful. As a last resort, change to software flow control.

Software Flow Control

An alternative to hardware flow control is control by software�xe "Flow Control:Software"��xe "Software Flow Control" \t "see Flow Control:Software"�, known as XON/XOFF flow control�xe "XON/XOFF flow control"��xe "Flow Control:XON/XOFF"�.  This is accomplished by inserting special characters into the data stream going in the opposite direction, to start and stop the data flow.  Control-Q (^Q, or XON, DC1, ASCII character 17) is used to start or re-start the data flow, while Control-S (^S, or XOFF, DC3, ASCII character 19) is used to temporarily halt data flow.

There are two different forms of XON/XOFF flow control: (1) Normal, (2) Transparent.

Normal XON/XOFF flow control — set by the &K4 command — includes XON and XOFF characters in the data stream. The receiving device swallows the flow control characters. Any characters other than XON or XOFF pass through the link normally. Any occurrences of XON or XOFF in the data are destroyed. This non-transparency is a disadvantage for some software.

Transparent XON/XOFF — set by the &K5 command — uses the character DLE (^P, ASCII character 16) as an escape character. DC1 (XON) in the data is sent as DLE, 0. DC3 (XOFF) is sent as DLE, 2. DLE is sent as DLE, US. XON and XOFF are sent only for flow control purposes. The DC1, DC3 and DLE characters are decoded at the other end of the link by reversing the translation. The result of this technique is that the link is transparent to all 256 8-bit characters, with a slight throughput reduction. 

However, hardly anyone knows how to implement XON/XOFF properly, so it is little used.

Error Correction

Maestro modems provide built-in error correction. Error correction is negotiated straight after carrier has been negotiated. The calling modem sends a special sequence of probe characters, the answering modem responds. Occasionally, an old modem which does not support error correction cannot cope with the error correction probe and hangs up unexpectedly. In that case, it is necessary for the calling modem to disable its own error correction.

When error correction is running, the modems send packets of data between each other, rather than just characters. Each packet includes a CRC (Cyclical Redundancy Check) which allows any packet which has been corrupted in transmission to be thrown away and retransmitted. Modem-to-modem flow control is also implemented. The modems look after the complete error correction protocol. The modems are completely transparent to data, they just act like magic boxes, whatever bytes are put in one end come out the other end without error. The two computers do not need to know anything about error correction, it is invisible to them. Telephone line defects do not cause erroneous characters to be sent to either computer, they just reduce the throughput by causing erroneous packets, which are thrown away. Naturally, if there are errors occurring elsewhere than in the modem-to-modem link, the modems can do nothing about that. For example, if there was something wrong with the serial port on one of the computers which was corrupting data, then the corrupted data cannot be corrected by the modems. It is always advisable to transfer files under the control of an overall error correcting file transfer protocol, such as ZMODEM.

There are four modes�xe "Error Correction"� of error correction operation:

�symbol 183 \f "Symbol" \s 10 \h�	Direct — set by the &Q0 command.

�symbol 183 \f "Symbol" \s 10 \h�	Normal — set by the &Q6 command.

�symbol 183 \f "Symbol" \s 10 \h�	Reliable — set by the &Q5 S36=3 commands.

�symbol 183 \f "Symbol" \s 10 \h�	Auto-Reliable — set by the &F command.

Direct Mode

In direct mode�xe "Direct mode"�, the maximum throughput is equal to the carrier speed.  There is no buffering, no flow control, no error correction, no data compression. Noise on the telephone line will show up as erroneous characters being sent to a computer. For that reason it is generally not a good idea to attempt direct mode at a carrier speed higher than 2400 bit/s.

For example, if the serial interface is set to 2400 bit/s and the modem connects at 2400 bit/s, the throughput will not exceed 2400 bit/s. If the port speed is set to 2400 bit/s and, on connection, the modem falls back to 1200 bit/s, the port speed must be set to 1200 bit/s.  Under these circumstances, throughput will not exceed 1200 bit/s.

Normal Mode

In a normal mode�xe "Normal mode"� connection, the modem provides data buffers.  This allows the port speed to be different from the carrier speed. The port speed is not changed on connection. Flow control is operating between the computer and the modem, but not between the modems. Assuming the port speed is set higher than the carrier speed, the maximum modem-to-modem throughput is equal to the carrier speed.  For example, if the software is set to a port speed of 115200 and the modem connects with a 14400 carrier, then throughput is limited to 14400 bit/s. Error correction is not operating. Telephone line noise will still show up as erroneous characters being sent to a computer. 

Reliable Mode

In a reliable mode�xe "Reliable mode"� connection, the modem provides data buffers in the same way as normal mode. Flow control is operating from computer to modem, and between modems. Connection is attempted using either MNP 2, MNP 3, MNP 4 or V.42 error correcting protocols.  If error correction is not successfully established, the modem automatically hangs up. Telephone line noise will not cause erroneous data to be sent to a computer, but will adversely affect throughput as packets are thrown away.

Auto-Reliable Mode

In an auto-reliable�xe "Auto-Reliable Mode"� connection, the modem operates the same way as a reliable mode connection with one exception; in auto-reliable mode, the modem will not hang up if it cannot establish an error correcting connection, instead it will switch to a normal mode connection. The factory default setting (&F command) for a Maestro modem is auto-reliable mode which allows connection to the widest possible range of remote modems.

If a carrier speed above 2400 bit/s has been established, it can sometimes happen that telephone line defects mean there is so much erroneous data present, that the modem fails in its attempt to negotiate an error correcting protocol. This is known as a “protocol failure”�xe "Protocol failure"�. The connection report (if present) will include the line “PROTOCOL: NONE”, then there will be a vast flow of erroneous characters from the modem to the computer. If you can see those characters on the computer screen then you will see page after page of gibberish. Under those circumstances, the best thing is to hang up straight away. Then, using the +MS command, control the carrier speed to be lower than the carrier speed on the failed connection. Then try again. Error correction should successfully start provided the carrier speed is low enough.

Error Correction Standards

Error correcting protocols�xe "Error Correction"� allow the implementation of an error free, increased-throughput data modem. Error correction provided by application software is available. Before modems had error correction built in, that was the only way of getting error correction. File transfer protocols, such as “XMODEM”, “Kermit” and “ZMODEM” provide error correction capability for file transfers.  In mainframe environments, SDLC or HDLC schemes were used.

Software-based error correction schemes may have their disadvantages.  One problem is a reduction in data transfer rates.  Most schemes reduce data transfers below their nominal speed; values of 30% are common. “ZMODEM” is a “sliding window protocol” and can normally transmit continuously, so there is negligible throughput reduction with ZMODEM. ZMODEM is the most popular file transfer protocol, worldwide.

The error-correction protocols built into Maestro modems are those specified by the ITU (V.42, LAPM) and Microcom (MNP).  These schemes convert asynchronous data on the port to a synchronous format (start and stop bits are stripped) for a packet-oriented protocol on the telephone line. That means that error correction gives a small increase in throughput. Typically, there is an increase of 8% for MNP Class 3, 10% for MNP Class 4 and LAPM. The ITU standard V.42 defines two methods of error correction, LAPM and ALT. When ALT occurs (which shows in the connection report as PROTOCOL: ALT) it actually means MNP Class 2 to 4. When V.42 error correction is mentioned in discussion, what is normally meant is LAPM.

Error correction is based on adding information to packets of data, using a 16-bit Cyclical Redundancy Check (CRC) calculation.  The receiving side calculates the CRC values for each packet and if found to be incorrect, a re-transmission of that packet will be requested.

MNP® Classes

Microcom Networking Protocol (MNP�xe "MNP"�) was developed by Microcom Inc., a modem manufacturer.  Since conception, it has been in a constant state of update and improvement.  For this reason, different “classes” of operation have emerged to signify each major update or improvement. MNP Class 1 is obsolete and is not supported. Classes 2 and 3 are older, lower performance protocols, but are supported. Class 4 is supported and has similar performance to LAPM. Class 10 is an error correcting protocol designed to deal with the deficiencies found in cellular telephone networks, it is not supported.

MNP is not used with any of the fax modes of operation; HDLC framing techniques are used for fax.

Class 1	A half duplex protocol and not included in many new designs.  Throughput was about 70% of the carrier speed. Maestro modems do not support this class.

Class 2	Asynchronous operation with byte-oriented data formatting.  Throughput is roughly 84%.

Class 3	Conversion to synchronous, bit oriented data handling, transmitted in blocks consisting of 1 to 64 characters.  Throughput is about 108%.

Class 4	Basic characters are the same as Class 3 but block size is dynamic, being up to 256 bytes, based upon transmission quality.  Throughput is 120%.

Class 5	Includes Classes 3 and 4 with data compression techniques added.  The compression effectiveness is dependent upon the type of data but typical throughput enhancements of up to 200% may be achieved.

Class 10	Class 10 has been developed to provide dependable connections on degraded lines such as those encountered on cellular telephone networks.  Class 10 is more tolerant of line “drop outs” and interference (noise) during the connection.

V.42 or LAPM

V.42 is a standard published by the ITU (International Telecommunication Union). LAPM (Link Access Procedure for Modems) is an error-correcting protocol defined in V.42. The actual error detection protocol used in LAPM is a High-level Data Link Control (HDLC) based protocol. The modem’s connection report will include “PROTOCOL: LAP-M” if LAPM error correction is established. LAPM is the usual error correcting protocol used between modems, only older modems are restricted to MNP protocols. When the modem connects to such a modem, the connection report will include “PROTOCOL: ALT”.

A typical frame size for LAPM is 128 octets (8 bit characters, start/stop bits stripped). There is a small overhead due to packet start and stop. As a rough rule of thumb, there are 9 bits transmitted for every byte (octet, 8 bits) of useful data.

V.42/V.42 bis�xe "ITU:V.42 bis"� operation is virtually identical to that of MNP classes. For this reason, the MNP command set is also used for V.42/V.42 bis control.

Determination of Block Size

Block size adjustment allows the user or the modem to compensate for situations where a high probability of errors exists.  This condition occurs where the signal-to-noise ratio is extremely low.  As a rule of thumb, under typical dial-up telephone line conditions, the “negotiate block size” feature of MNP and LAPM provides satisfactory results (generally 256 characters per block).

If the signal-to-noise ratio is poor (typically less than 16dB), the probability of receiving data errors is much greater.  By reducing the block size (see the “\A” command), the amount of data that needs to be re-transmitted in the event of a data error is reduced which in turn increases the effective throughput of the transfer.  Under good line conditions however, effective throughput would be reduced because a greater number of block acknowledgments would be needed.

Data Compression

Data compression is a standard feature of Maestro modems. Data compression is always negotiated just after error correction has been successfully established. Data compression will never start unless error correction is going. So turning off error correction guarantees that data compression will also be off.

Two general families of data compression�xe "Data Compression"� exist.  The first is logical compression, which is limited to a defined file type.  It is called “logical” because fixed paths exist for the compression and decompression; eg. year, month, date or account type.  This technique would substitute the number 9 for September, using four bits, rather than 72 (eight data bits times 9 characters). For compressing an account type, a single bit would allow the encoding of either “cheque” or “savings” types, rather than the 56 bits required for the ASCII representation.  Both examples would require the use of records, where the type of record and location in the record determines what logical decompression technique should be used to decode the information stored. Modems do not use logical compression for data.

The second technique is physical compression.  This technique does not limit itself to certain types of information and files, but is more complicated to implement.  Physical encoding compresses redundant characters, substituting encoded characters.  As an extreme example, a page completely full of the letter “A” could be sent as “A5600”, noting the fact that “A” appeared 5600 times.  In this example, the throughput would be 1867 times normal.  Unfortunately, the situation where such compression would occur is rare.  In addition to the encoded data, a “start encoding” symbol is needed to inform the decoder at the other end that the standard decoding method should be used.

The two sub-groups of physical compression are “block” encoding and “stream” encoding.  Block encoding in general, is a slower process, for it requires the entire file to be processed before sending the data.  The use of stream encoding allows a mix of on-line information (entered at the keyboard for example) and stored data.  The default method for Maestro modems for instance, is stream mode.  This is controlled by the \Ln command.

All data compression relies on squeezing out repetition. Once the repetition is gone from the data stream — that is, it looks like random noise — any subsequent attempts at data compression will produce negligible extra compression, if any. Many files on BBSs and the Internet are already compressed by software, so the modem’s data compression can do  nothing extra. The file transfer speed will not be affected by having the modem’s data compression off, it could even improve.

BTLZ® Operation

British Telecom Lempel Ziv (BTLZ) is a patented data compression technique used in the V.42 bis standard.

BTLZ techniques increase throughput up to nearly four times that of an uncompressed transfer.  To produce this greater performance, BTLZ uses an adaptive dictionary that is partially reset from time to time to adapt to the possibly changing data.  This two-dimensional dictionary allows for a greater compression ratio than the one-dimensional technique used by MNP 5 which takes ASCII codes and provides a shortened code.

The dictionary is created using data that is transmitted, therefore no transmission time is needed to exchange dictionary information.  Resetting, presetting or updating of the dictionary is done under lock step, where each deletion is predefined.  Either a full reset to the first level occurs (most common letters and space character found in files), or removal of dead ends.  If not done, the dictionary would need to be infinite in size as all possible data combinations (words) would need to have a path.  In a repetitive data pattern, BTLZ is ideal.  For example, the phrase “The quick brown fox jumps over the lazy dog”, repeated over and over would be learned by the modem using BTLZ and the resulting compression would enhance throughput to the maximum port speed.  In a real life situation, such files are uncommon.  With a typical text file, random for the short term, the compression ratio would be about 2:1.

It is upon this randomness that Mr. Jacob Ziv and Mr. Abraham Lempel based their compression theory.  The idea is that for a short duration data transfer, a repetitive pattern can be seen.  For a longer duration transfer however, editing of the dictionary is needed.  Their introductory paper goes into some detail as to how their compression technique was developed.

Data Compression Protocols

MNP Class 5 was by far the most accepted protocol for compression prior to the introduction of V.42 bis.  The ITU has updated the V.42 standard to include BTLZ data compression techniques.  The revised standard is called V.42 bis�xe "ITU:V.42 bis"� which provides better throughput performance than MNP 5. V.42 bis defines a data compression technique using BTLZ. Modems provide error free data transfer through LAPM and MNP 2-4. Data compression is provided with V.42 bis and MNP 5. Although MNP 5 is not part of V.42 bis, it has been included in Maestro modems to ensure data compression compatibility with existing MNP 5 modems.

MNP 5 data compression (which shows in the connection report as COMPRESSION: CLASS 5) offers modems roughly up to 100% increase in throughput, or 200% of nominal (28,800 bit/s throughput at a carrier speed of 14,400 bit/s), depending on the type of data being transferred. 

V.42 bis is capable of compression of 400% of nominal, or more. However, it is unlikely that such high compression will occur very often in practice. For example, a plain text file gives roughly 170% of nominal. A graphics file in the JPG format has already been compressed by software, so there is negligible improvement over nominal.

All data compression relies on substituting a shorter encoding for longer sequences of repetitive data, for a higher transmission efficiency or throughput increase. Because of its dependence on repetitive data, the degree of the throughput enhancement will vary with the data being transmitted. Data which has already been compressed by software will not gain any significant increase in throughput.

Expected Throughput

Many modem users are unsure of what is the expected speed in bytes per second when they download a file. Download speed is usually dominated by the receive carrier speed, but there are other factors which can become significant. The usual formula would be

<download speed in B/s> = <RX carrier speed in bit/s>/9

Almost always, the character format on a serial port is 1 start bit, 8 data bits, no parity and 1 stop bit. Thus there are 10 bits transmitted for every byte (defined as 8 bits) of useful data. Thus, the maximum throughput of a serial port is the port speed divided by 10. For example, a port speed of 115200 bit/s means that the maximum throughput is 11520 bytes per second. The serial port speed imposes a hard upper limit, that is why higher port speeds are better, provided characters are not lost due to missed interrupts. If there are any lost characters, that results in some retransmission of data, which has an adverse effect on throughput. If characters are being lost on any kind of regular basis, that will produce a considerable reduction in throughput. The combination of a fast CPU, a 16550-based serial port, good serial port driver software and no defective other drivers (which turn off interrupts for a long time) normally results in no lost characters. Most computers these days satisfy those constraints.

If V.42 error correction is running (which would be normal), and a negligibly low proportion of packets are being thrown away, then there will be about 9 bits transferred per byte of useful data. The maximum throughput will be approximately the carrier speed divided by 9. It is most important that relatively few packets are thrown away by the error correction. That will only occur if the signal quality is good enough. For V.34 modulation, that usually means that the SQ number must be less than 40.

Most files available over the Internet or from BBSs are already compressed by software so there is negligible increase in speed due to data compression. There are many possible software compression schemes, but the most popular seems to be Zip, that produces a file with the filename extension of .ZIP. Multiple files can be compressed and put into one ZIP file, that is very useful for keeping a related group of files together. Since the modem’s data compression cannot further compress a ZIP file, downloading a reasonably large ZIP file is a good test of a modem’s data transfer capability, without data compression confusing the picture. The most likely uncompressed files would be text or word-processing files, expect the data compression to give you 1.7 times the speed you would see if data compression was off.

The file transfer protocol can adversely affect throughput. On BBSs, the most popular protocol is called ZMODEM, which is truly excellent with a typical efficiency of 99% or better. Many thanks to Chuck Forsberg, see http://www.omen.com/ for more details. On the Internet, FTP seems to have an efficiency of around 90%, HTTP is maybe 80%, but those figures are guesses.

On the Internet, when you are downloading a file which is kept at your ISP, the only limitation is likely to be the modem connection. However, if you download a file from somewhere else, you may be sharing a heavily loaded link or service with many other users. Your share may be lower than than the capability of your modem connection. So the download speed in that case does not give you a true measure of your modem connection. Even when the file is known to be at your ISP, there may be some problem at your ISP which prevents maximum throughput.

For example, suppose you have a receive carrier speed of 31200 bit/s, SQ less than 40, V.42 bis is on and you are downloading a local 2MB ZIP file using FTP. An estimate of the throughput would be:

Speed	= ((31200 bit/s) / (9 bit/B)) * 90% * (1k/1000)   = 3.12 kB/s

Time	= (2000 kB) / (3.12 kB/s)   = 641 s   = 10 minutes 41 seconds

�DISPLAY AND INTERFACE

LCD Display

Visible on external modems is a Liquid Crystal Display�xe "Liquid Crystal Display"� (LCD�xe "LCD"�) which shows what the modem is doing. Words appear in the display to indicate various status conditions.

The LCD has 16 characters by 2 lines. Courier font is used to show characters in the display, “.” indicates a space, that is, blank character.

AT the time of writing this manual the LCD has three user selectable modes of operation.  These modes are; standard mode, RS-232 mode and debug mode.  However any of these modes may be overridden by special state display modes like Self Test, VOICE and FAX mode.

Self Test

When first powered on, the modem shows “Maestro Woomera” in the top line, and a version number in the second line. The same display also shows momentarily when a Z command is done.

Standard Mode — %ML=0

This is the default operating mode of the LCD.  It is invoked with %ML=0.  Generally speaking, the top line of the display shows result codes and special state information.  While the bottom line is used to show extra status information such as a ready condition or a phone number. Characters flowing through the TX and RX pins are indicated in the top and bottom right hand corners respectively.  The | character just below is a “whirly” character, it rotates by 45 degrees for every character passing through the TX pin. The - is a whirly for the RX pin. AutoAnswer ‘AA’ and Off Hook ‘OH’ are indicated in the top and bottom left hand corners.  The field layout for standard mode operation is shown here :

��

?����OK            |

?�����READY         -

�

For the AA and OH indications the box is empty when the condition is false and solid when true.  The position and function of the corner indicators is the same in RS-232 mode (see section � REF _Ref440772819 \n �6.1.3�).

Note: There are some exceptions to this field layout, such as when the modem is put into voice or fax mode.

Main Status Information

The top line of the LCD will display any modem result codes that are usually sent to the computer.  The result code is always shown in its English form.  A list of result codes can be found in Chapter � REF _Ref440181382 \n �10� of this manual.  In addition to showing the standard result codes it also shows state information such as DIALLING, NEGOTIATING and ANSWERING.  The following table describes some of the information that may be displayed in the main status:

Display�Meaning��ANSWERING.....�The modem is answering the phone line��BUSY..........�The phone number dialled was busy.��CARRIER.xxxxx.�A connection is established with the remote modem with a carrier speed of xxxxx..��CONNECT.xxxxx.�A connection is established with the remote modem.  Where xxxxx is the port speed or carrier speed, depending on the setting in the S95 register.��DIALLED.......�Modem has finished dialling and is waiting for connection.��DIALLING......�Dialling. Second line of LCD shows the phone number dialled.��ERROR.........�The last command was not successful.  This can be due to an invalid or out of range command.  A command may be invalid because the function is not supported in that model.  Communications software will often cause this message when checking the modem’s capabilities.��FAX.MODE......�Fax mode.  Modem set to send or receive a fax.��FlashLoad....�Ready to receive file for flash upgrade of firmware.��NEGOTIATING...�Negotiation mode entered after dialling. This means that the modem is attempting to make a connection to another modem.  Second line of LCD shows phone number dialled.��NO DIALTONE...�The modem was not able to detect a dialtone.��NO.ANSWER.....�The phone number dialled did not answer.��NO.CARRIER....�On hook due to loss of carrier.��OK............�The last command issued to the modem was successful.  ��RING.nnn......�Ring detected. -SDR=0 is set. Number of rings detected is shown in nnn. Caller ID shown on second line of LCD.��RING1.nnn.....�Ring 1 detected. Number of rings detected is shown in nn, right justified. Caller ID shown on second line of LCD.��RING2.nnn.....�Ring 2 detected. Number of rings detected is shown in nn, right justified. Caller ID shown on second line of LCD.��RING3.nnn.....�Ring 3 detected. ��VOICE.MODE....�Voice mode.��Extra Status Information

The bottom line is used to show extra information such as phone number dialled, signal quality and Caller ID (Calling Number Display).

The following table describes some of the information that may be seen in the bottom line:

Display�Meaning��ID.BLOCKED....�This occurs when Caller ID is turned on and the caller is blocking their number.��ID.UNAVAILABLE�This occurs when Caller ID is turned on and the callers number is not available.��LL:nnn..SQ:nnn.�Shows the LL (Line Level) and the SQ (Signal Quality) of the carrier.  Where nnn is a number. ��NETWORK 3�The impedance matching network the modem is using.  It is shown as 3 here, but can be any number between 0 and 7.��READY.........�The modem is ready to accept commands and has Intelligent mode disabled��Intelligent...�The modem is ready to accept commands and has Intelligent mode enabled.��

Ring Received and Caller ID (Calling Number Display)

The ring received display occurs when a ring is received.  Next to the word RING is a ring count.  The ring count keeps track of the number of times the phone has rung.  If Caller ID information is present the phone number of the caller will be shown on the bottom line.  The display below shows that the phone has rung 4 times and the caller’s phone number is 62303377:

��?RING 4        |

?��62303377      -

If you are not subscribed to a Caller ID service the bottom line is left blank.  If you are subscribed and the ID is blocked or unavailable then the LCD will show ID BLOCKED or ID UNAVAILABLE.

RS-232 Mode — %ML=1

The state of the pins on the RS-232�xe "RS-232 Mode"� serial port may be displayed in response to the %ML=1 command.  An example of this display is shown here:

��(AA (DTR N3  TX|

��?OH ?RI ?CD  RX-

The box before each label depicts whether the condition is true or false.  An empty box indicates a false condition and a solid box indicates a true condition.  The meanings of the labels DTR, RI and CD are described in section � REF _Ref435431153 \n �6.3�, � REF _Ref435431153 \* MERGEFORMAT �RS-232 Pin Connections�.  The N3 label shows the impedance network (see pages � PAGEREF _Ref440776686 �34�-� PAGEREF _Ref440776690 �36�), where the numeral indicates what network is selected.  If the modem will AutoAnswer then AA is true.  If the modem is Off Hook (using the telephone line) then OH is true.

�Characters on the TX pin are indicated by TX|. The | character is a “whirly” character, it rotates clockwise 45 degrees for every character passing through the TX pin. Seeing TX means that CTS is true. CTS only appears on the LCD (replacing TX) when CTS is false, since that is the only time it is important. CTS is the flow control pin for TX, it is normally true.  RX and its whirly show characters through the RX pin. RTS is true. RTS replaces RX when RTS goes false. RTS is the flow control pin for RX. In data mode with hardware flow control on, the whirly next to RTS or CTS should never move because that would be a violation of flow control. If RTS and CTS were false then the display would look something like this:

�(AA (DTR N3 CTS|

?OH ?RI ?CD RTS-

RS-232 Mode Table

Display�Meaning��?XXX(�XXX off or false.  Where XXX is AA, OH, DTR, RI or C.��¦XXX�XXX on or true. Where XXX is AA, OH, DTR, RI or C.��Fax and Voice Mode

This state occurs when a command to enter voice, fax or adaptive answer mode is given to the modem.  Fax or Voice mode will be entered regardless of the setting in the %ML register.   For example if the modem is given the voice command AT#CLS=8, then the modem will show the following:

VOICE MODE



The message would remain until the modem exits voice mode.  If the modem was put into fax mode then the LCD would display FAX MODE.  For adaptive answer the LCD will display VOICE MODE until the modem determines the call to be voice, fax or data.  If the call is fax then the modem will show FAX MODE.  If the call is data the modem will return to the previous display mode dictated by the %ML register.

Interface Pin Functions

On the back of the modem is the 25-pin serial interface connector, where the data cable plugs in. The function of the various pins is explained below.

DTR	Data Terminal Ready (Pin 20) — The DTR�xe "DTR"� control pin on the serial interface is driven by the computer. It is an input on the modem. DTR is usually used to make the modem hang up. The modem may be programmed by using the &D command to react in particular ways to the state of DTR. When &D2 or &D3 is set and DTR is made false, then the modem will hang up on a call and while DTR stays false, the modem will not automatically answer an incoming ring.

CD	Carrier Detect (Pin 8) — CD�xe "CD"� is an output pin from the modem. When true, the modem is receiving a valid data carrier signal from the remote modem, or &C0 is set. CD is also known as DCD — Data Carrier Detect�xe "Data Carrier Detect"�. When &C1 is set, CD true indicates that you are successfully connected to another modem via the telephone line, also indicates to the computer that communication with the other end is possible.  A few terminals refuse to talk to the modem unless the CD signal is true, so CD may be controlled with the &C command.

RTS	Request To Send (Pin 4) — When true, the computer is ready to receive data from the RX pin. Driven by the computer. The RTS�xe "RTS"� pin is used in hardware flow control to prevent the computer’s buffer overflowing.

RX	Receive Data (Pin 3) — Driven by the modem. The modem sends characters to the computer through this pin�xe "RX"�. That happens in command mode when echoing commands or sending responses, or, in data mode, when sending data from the remote modem to the computer.

TX	Transmit Data (Pin 2) — Driven by the computer. The computer sends characters to the modem through the TX�xe "TX"� pin. In command mode, the modem interprets the characters as commands. In data mode, all characters are transmitted through the telephone line to the remote modem, any modem commands in the data are ignored.

CTS	Clear To Send (Pin 5) — Driven by the modem. When true, the modem is ready to receive data from the computer through the TX pin�xe "CTS"�. The CTS pin is used in hardware flow control to prevent overflow of the modem’s buffer.

DSR	Data Set Ready (Pin 6) — The DSR�xe "DSR"��xe "Data Set Ready"� pin (driven by the modem) when true indicates to the computer that the modem (the data set) is ready for operation. DSR is normally driven permanently true whenever the modem is on.

SG	Signal Ground (Pin 7) — The SG�xe "SG"��xe "Signal Ground"� pin is the ground reference for all the other pins on the serial interface. All pin voltages are measured with respect to SG.

RI	Ring Indicate (Pin 22) — The RI�xe "RI"��xe "Ring Indicate"� pin (driven by the modem) indicates to the computer that the modem has detected ring voltage from the telephone line. RI goes true for about a second for each incoming ring and is false at all other times. The modem also produces the “RING” result code for each incoming ring.

RS-232 Pin Connections

The following is a list of the serial cable connections supported by Maestro modems.  The designations listed conform to the EIA-232 (RS-232) standard.



Modem (DCE)���Computer (DTE)��9 Pin�25 Pin�Description�Direction�25 Pin�9 Pin�DIN8��3�2�Transmit data (TX)�(�2�3�3��2�3�Receive data (RX)� (�3�2�5��7�4�Request To Send (RTS)�(�4�7�1��8�5�Clear To Send (CTS)� (�5�8�2��6�6�Data Set Ready (DSR)� (�6�6���5�7�Signal Ground (SG)�(�7�5�8, 4��1�8�Carrier Detect (CD)� (�8�1�7���15�Transmit Clock (TXCLK)� (�15�����17�Receive Clock (RXCLK)� (�17����4�20�Data Terminal Ready (DTR)�(�20�4�1��9�22�Ring Indicator (RI)� (�22�9����24�External Transmit Clock (XTCLK)�(�24����

Data is transferred on the TX and RX pins. Logical 0 corresponds to around +12 Volts, logical 1 corresponds to around -12 Volts. A character consists of one start bit (always 0), then typically 8 data bits (1s or 0s as required, LSB first), then one stop bit (always 1). The bit time is the reciprocal of the port speed. The serial port chip (UART) starts timing from the 1 to 0 transition at the beginning of the start bit. Timing errors can only build up over one character time — that is the great advantage of the asynchronous serial data format. Characters may be separated by any number of stop bits, so an idle data pin will be sitting at -12V.

SG is the ground reference for the voltages on the other pins. There are 6 control pins, RTS, CTS, DSR, CD, DTR, RI. For them, false = logical 0 = -12V, true = logical 1 = +12V.

Diagnostic testers such as a “breakout box” or “RS-232 Mini Tester” can be obtained from electronics suppliers, usually for less than $50.00. These testers will show you the state of the pins on the interface. A breakout box will also allow you to make a variety of electrical connections to the pins, for diagnostic purposes.

The data cable supplied with an external modem has the 9 pins connected for operation in asynchronous mode, that is, no clock connections. Synchronous operation would require both the modem and computer to have synchronous capability, plus a data cable with the clock pins connected would be needed. Synchronous is long obsolete, so it is no longer supported.

An internal modem has the logical equivalent of all 9 pins inside it, but the pins are not available externally, so they cannot be electrically measured. An internal modem plugs into a computer expansion slot — it has a computer bus interface, not a serial interface. However, software still treats it as though it had a serial interface. To the software, an internal modem appears to be a serial port chip (UART) attached to a modem. One small difference is that an internal modem has an internal link between the UART receive data buffer and the rest of the modem such that if the receive buffer is full, the modem will not attempt to load another character. This prevents “overrun�xe "overrun"�” errors, which can be useful for a computer with interrupt latency problems.

Audio Sockets

External voice models have speaker, headphone and microphone sockets. The microphone and headphone sockets are next to the power switch on the side of the modem. A headset is just headphones and a microphone combined into one device. The speaker socket is on the back. The speaker and headphone sockets are simply 3.5mm stereo sockets wired in parallel with the normal modem speaker output, such that the internal modem speaker is cut out when something is plugged in. Do not plug in speakers which present an impedance lower than 8 Ohms to the modem. The headphone socket has an 820 Ohm resistor in the earth wire to reduce the volume in the headphones. Most microphones for sound cards are three-terminal types with power supply on the ring, output on the tip, ground on the sleeve. That kind will also work on the modem. The microphone and speaker/headphones may be used for Simultaneous Voice and Data (SVD, see later chapter).

Also on the back of the modem is a “handset” socket. This is intended to have an ordinary telephone plugged into it, such as a Touchfone. Do not plug in just a telephone handset. The telephone works normally and is also capable of being used with SVD. It can also be used for recording and playing back voice messages, plus computer aided dialling of ordinary telephone call



�AT COMMANDS

Using The AT Command Reference

Who Should Use the AT Command Reference

Users of the standard software supplied with the modem, will find little need to refer to this information since configuration information for the software is provided in earlier chapters. The AT command reference is provided for more advanced users wishing to customise a variety of software for special circumstances.

AT Command Prefix

Modem command strings begin with “AT” (attention).  The “AT” may be either upper or lower case, but not mixed upper and lower.  The port speed and character format (data bits, parity and stop bits) at which the modem receives this prefix tells the modem the port speed and format for responding to commands, and transferring data when in data mode�xe "Data mode"�.

AT Command Line Buffer

All AT command strings begin with “AT” or “at”, followed by some AT commands, then there is a carriage return (written <CR>, sent by pressing Enter). There can be zero, one or multiple AT commands. The modem accumulates the characters after the AT into the command line buffer. After the <CR>, the modem interprets the commands and produces responses. AT commands can be conveniently sent to the modem using a communications program. It is routine practice to issue a string of commands all on the one line. Within the commands it does not matter if the letters are UPPER case or lower case. Spaces are allowed between commands but not within a command. When in doubt, the safest thing is to leave out the spaces. Some commands, such as the Z command, must be the last command in the string. Any further commands placed after such a command usually get ignored. Most commands consist of (1) a special character (for example, &) and a letter, or, just a letter, then (2) a number. An omitted number defaults to zero. For example, “ATZ” is the same as “ATZ0”. Some commands, such as the +MS command, have parameter defaults different from zero. Please see the more detailed command descriptions for details.

For example, to set the active profile to factory default and show the profiles, type “at&f&v” (without the “”), then press Enter. The modem will respond with a display of the profiles.

The command line input buffer of Maestro 56k modems is limited to 64 characters. For V.34 modems and below, the limit is 55 characters. This does not include the leading AT, or the terminating <CR> character.  If more than the limit number of characters are received by the modem, and E1 is set, it will echo the character as normal then follow it by <BS>, <SP>, <BS> (<SP> = space character, <BS> = backspace character). That will wipe the character off the terminal window. No more characters will fit in the command line buffer. After the terminating <CR> has been received the modem will attempt to do whatever commands are in the command line buffer. Notice that there is a possibility of a command being incomplete when the end of the buffer occurs. That will normally cause an ERROR result code. Avoid that by being careful that the command line buffer is not overflowed.

Carriage Return Character — <CR>

This character�xe "Carriage Return"� terminates the command string. When this character is received, the modem executes the commands that followed the AT prefix. In this manual, this character is referred to as <CR>. For example, the command string ATV1<CR> instructs the modem to display its responses to commands (result codes) as words.

The numeric value of the character is stored in register S3.  The default setting is 13, the ASCII “Carriage Return” character.  So by changing register S3, it would be possible to use a character different from <CR> to terminate a command string, but that is hardly ever done.

Line Feed Character — <LF>

This character�xe "Line Feed"� occurs in modem responses. It is shown in this manual as <LF>. The function of <LF> is to make the terminal cursor go down to the next line of text. <CR> returns the cursor to the beginning of a line but does not move the cursor down. Thus, many modem responses end with <CR><LF>. The numeric value of the character is stored in register S4.  The default setting is 10, the ASCII “Line Feed” character. <LF> can be sent by pressing Ctrl-J (hold down Ctrl then press J).

Backspace Character — <BS>

After the “AT” and before the <CR>, editing of the modem command string can be done with the backspace�xe "Backspace"� character, which shown here as <BS>, generated by pressing the backspace key. The backspace character deletes the last character held in the command buffer. The modem echoes <BS>, <SP>, <BS>. A space character is represented by <SP>. As the AT prefix is not stored in the command buffer it is not possible to backspace over the AT characters. The numeric value of the character is in register S5, default is 8 (ASCII “Backspace”). 

Repeat Last Command — A/

Typing A/�xe "A/"� causes the modem to re-execute�xe "Repeat"� the command string most recently placed into the command buffer.  This keystroke combination can be used to re-execute the command string last entered.  For example, the A/ is useful as a re-dial function.  Note that the <CR> keystroke is not required for this command.

Escape Sequence — wait, +++, wait

Not actually a command, the escape sequence�xe "Escape" \t "see Escape Sequence"� tells the modem to “escape” or leave data mode and enter the on-line command mode�xe "On-line command mode"� without breaking the existing data carrier. Once the modem has entered on-line command mode, it will accept some AT commands. This provides a means of doing AT commands without losing the connection (for example, checking signal quality and line level), then going back to data mode.

The escape sequence consists of: wait one second with no data being sent to the modem, send “+++”, wait one second. The modem responds “OK”, and enters on-line command mode.  The one-second wait prevents the modem from mistaking a random occurrence of “+++” within data as the escape sequence. The escape sequence must be followed by a valid AT command, otherwise the modem will automatically return to data mode. The + character used in the sequence and the duration of the wait can be changed by writing values to registers S2 and S12 respectively.

Note carefully, the +++ characters are sent to the remote modem, but the subsequent AT commands and responses are not. As far as the remote end is concerned, the modem gets no more data to send while in on-line command mode. Unfortunately, some service providers have set their equipment to detect +++ and immediately hang up. This has the effect of preventing you from entering on-line command mode, so as to measure SQ and LL, for example. The best way to get around this restriction is to use a “break” to make the modem go to on-line command mode. A break�xe "break"� consists of holding the data pin at zero (same as the start bit) for a defined length of time. A break cannot be confused with any sequence of characters, since every character has a stop bit, which is a one. The modem must be set to enter on-line command mode when a break is received, usually by having \K4 in the initialisation string. See the \K command for more details. The software must be capable of sending a break to the modem. A break time of 100ms is recommended. The break is not sent to the other end, so there is no way for the other end to tell that your modem is in on-line command mode. Another way to avoid sending +++, is to alter the character used in the escape sequence from “+” to something else, say “=”. To do that, put S2=61 in the initialisation string. Then, instead of +++, use ===.

An example of a common use for the escape sequence is for testing of the signal quality and line level. See the %Q and %L commands below for details. To end on-line command mode, the modem may be either hung up (H command, go to command mode) or returned to data mode by issuing the O (letter “O” not digit zero “0”) command (ATO<CR>).

Result Codes

Result codes�xe "Result Codes"� are responses by the modem to commands received.  Result codes may be English words or decimal numbers (see the V command).

Word result codes (with the default V1 set) are surrounded by <CR><LF> sequences.

For Example:

AT<CR> 	E… your command string sent to the modem	�AT<CR>	E… command echo from the modem	�<CR><LF>OK<CR><LF>	E… result code from the modem

The terminal window shows a nice understandable display of the command string then the result with the cursor on the next line waiting for the next command. Numeric result codes (with V0 set) are followed by <CR> characters only.

For Example:

AT<CR>	E… your command string sent to the modem	�AT<CR>	E… command echo from the modem	�0<CR>	E… result code from the modem

This results in a rather confusing display on the terminal window, it shows “0T” with the cursor on the zero. That is why the default is for word result codes.

Conexant AT Command Reference Manual

Chipsets for Maestro modems �xe "Conexant AT Command Reference Manual"��xe "AT Command Reference Manual"�are made by Conexant�xe "Conexant"� Systems, Inc., who were formerly the Semiconductor Systems division of Rockwell�xe "Rockwell" \t "See Conexant"� International, a large USA-based manufacturer of high tech products. Conexant began operating as an independent company on 1 January 1999. A lot of older documentation will refer to Rockwell, not Conexant.

Conexant supplies most of the firmware in Maestro modems. Maestro customises the Conexant firmware. When a new chipset is introduced, so also is new firmware. Most AT commands (and other modem features) stay the same in the transition from Conexant to Maestro. However, the commands/registers affected by Australian regulations and Maestro-specific features change.

The Conexant firmware is documented in a “Conexant AT Command Reference Manual” which is sometimes referred to in this manual. The Conexant AT Command Reference Manual is the reference for commands not fully explained in this manual. Conexant (formerly Rockwell) revises their “Conexant AT Command Reference Manual” at intervals and changes the revision number, the document number or both. Different chipsets can have a different version of the Conexant AT Command Reference Manual. Please see the table below for which is the correct version (at time of writing this manual) for your modem.

Maestro Modem�Conexant AT Command Reference Manual��All 33.6k�Rockwell document 1048 Revision 4��All 56k�Rockwell document 1131��The Conexant manuals are not available from Maestro. They are available from the Conexant website http://www.conexant.com/. They are presently also available from the Rockwell website http://www.rockwell.com/, but they may be removed at any time. If you want a manual, find the document on the website, download it and print it on your printer. The manuals are typically about 200 pages. They are usually in Adobe PDF format. A free PDF viewer, which can also print, is available from the Adobe website http://www.adobe.com/.

AT Command Summary

Command�Factory

Default�Short Description�See�Page��A�-�Answer�� PAGEREF _Ref435420452 �60���B�0�ITU or Bell Modulation�� PAGEREF _Ref435420494 �60���C�1�Carrier Control�� PAGEREF _Ref435420813 �61���D�P�Dial�� PAGEREF _Ref435420857 �61���E�1�Echo Characters in Command Mode�� PAGEREF _Ref435421009 �63���F�0�Select Modulation and Speed�� PAGEREF _Ref435421055 �64���H�-�Hook Switch Control�� PAGEREF _Ref435421081 �64���I�-�Identification�� PAGEREF _Ref435421103 �64���L�1�Speaker Volume Level�� PAGEREF _Ref435421138 �64���M�1�Speaker On/Off Timing�� PAGEREF _Ref435421167 �64���N�1�Modulation Automode�� PAGEREF _Ref435421191 �65���O�-�Return to Data Mode�� PAGEREF _Ref435421242 �65���P�-�Pulse Dial is Default�� PAGEREF _Ref435421619 �65���Q�0�Quiet (Result Code On/Off)�� PAGEREF _Ref435421525 �65���S�-�Address an S Register�� PAGEREF _Ref435421564 �65���T�-�Tone Dial is Default�� PAGEREF _Ref435421591 �66���V�1�Verbose Result Codes�� PAGEREF _Ref435421675 �66���W�0�Connection Report Level�� PAGEREF _Ref435421771 �66���X�4�Dialtone/Busy Detection�� PAGEREF _Ref435421784 �67���Y�0�Long Break Disconnect�� PAGEREF _Ref435421808 �67���Z�0�Soft Reset and read Stored Profile�� PAGEREF _Ref435421821 �68���=v�-�Set default S Register to value v�� PAGEREF _Ref435421564 �65���?�-�Return Value of default S Register�� PAGEREF _Ref435421564 �65��������&C�1�Carrier Detect Options�� PAGEREF _Ref435421939 �68���&D�0�Data Terminal Ready Options�� PAGEREF _Ref435421969 �68���&F�-�Recall Factory Default Profile�� PAGEREF _Ref435421987 �69���&G�0�Guard Tone Selection�� PAGEREF _Ref435422061 �69���&J�0�Jack Type (Auxiliary Relay Options)�� PAGEREF _Ref435422118 �69���&K�3�Flow Control Options�� PAGEREF _Ref435422149 �70���&L�0�Leased Line�� PAGEREF _Ref435422255 �70���&M�0�Communications Mode�� PAGEREF _Ref435422314 �70���&P�1�Pulse Dial Make/Break Ratio�� PAGEREF _Ref435422335 �70���&Q�5�Communications Mode�� PAGEREF _Ref435422357 �70���&R�1�RTS/CTS Options�� PAGEREF _Ref435422383 �71���&S�0�Data Set Ready Options�� PAGEREF _Ref435422402 �71���&T�4�Test Options�� PAGEREF _Ref435422451 �71���&V�-�View Profiles, Connect Statistics�� PAGEREF _Ref435422507 �73���&W�0�Write to Stored Profile�� PAGEREF _Ref435422540 �74���&X�0�Synchronous Transmit Clock Source�� PAGEREF _Ref435422599 �74���&Y�0�Select Stored Profile For Hard Reset�� PAGEREF _Ref435422643 �75���&Z�0�Store Telephone Number�� PAGEREF _Ref435422675 �75��������%C�3�Data Compression Options�� PAGEREF _Ref435422734 �76���%E�2�Auto-Retrain Options�� PAGEREF _Ref435422808 �76���%L�-�Report Carrier Line Level�� PAGEREF _Ref435422830 �76���%M�-�Maestro Command Options�� PAGEREF _Ref435423061 �77���%Q�-�Report Carrier Signal Quality�� PAGEREF _Ref435423105 �79���%U�1�Set (-law or A-law for 56k�� PAGEREF _Ref435424466 �81��������\A�3�Select Maximum MNP Block Size�� PAGEREF _Ref435424554 �81���\B�3�Transmit Break to Remote�� PAGEREF _Ref435424569 �81���\K�5�Break Control�� PAGEREF _Ref435424594 �82���\N�3�Error Correction Operating Mode�� PAGEREF _Ref435424612 �82���\V�0�Multi-line or One-line Connection Report�� PAGEREF _Ref435424640 �83��������+ES�3�Enable Synchronous Access Mode���+ESA�0�Configure Synchronous Access Submode���+Fxx�-�Fax Commands�� PAGEREF _Ref435605693 �91���+H�0�Set Rockwell Protocol Interface�� PAGEREF _Ref435433026 �83���+ITF�255�Transmit Flow Control Thresholds���+MS�varies�Modulation Select�� PAGEREF _Ref435423509 �83��������**�0�Flash upgrade of firmware�� PAGEREF _Ref437232939 �152��������-K�0�MNP 10 Extended Services�� PAGEREF _Ref435585985 �87���-Q�0�V.22/V.22 bis Fallback (Obsolete)�� PAGEREF _Ref436542957 �88���-SDR�0�Set Distinctive Ring�� PAGEREF _Ref441483018 �88���-SEC�0�Set MNP10-EC with Transmit Level���-SMS�0�Select AudioSpan/DSVD Mode�� PAGEREF _Ref435603335 �95���-SQS�2�Select AudioSpan Modulation�� PAGEREF _Ref435603375 �96���-SSE�0�Digital Simultaneous Voice and Data�� PAGEREF _Ref435603390 �96��������#BDR�0�Select Port Speed (Baud Rate)�� PAGEREF _Ref441386777 �97���#CID�1�Set Caller ID�� PAGEREF _Ref441548788 �88���#CLS�0�Select Data, Fax or Voice/Audio�� PAGEREF _Ref441386991 �97���#MDL?�Varies�Identify Model�� PAGEREF _Ref441387016 �98���#MFR?�Varies�Identify Manufacturer�� PAGEREF _Ref441387033 �98���#REV?�varies�Identify Revision Level�� PAGEREF _Ref441387052 �98���#TL�varies�Audio Output Transmit Level�� PAGEREF _Ref441387075 �98���#VBQ?�16384�Query Buffer Size�� PAGEREF _Ref441387107 �98���#VBS�4�Bits Per Sample�� PAGEREF _Ref441387303 �98���#VBT�10�Beep Tone Timer�� PAGEREF _Ref441562386 �98���#VCI?�8�Identify Compression Method�� PAGEREF _Ref441562414 �98���#VLS�0�Voice Line Select�� PAGEREF _Ref441562569 �98���#VRA�70�Ringback Goes Away Timer (Originate)�� PAGEREF _Ref441387387 �99���#VRN�100�Ringback Never Came Timer (Originate)�� PAGEREF _Ref441387407 �99���#VRX�-�Voice Receive�� PAGEREF _Ref441387427 �99���#VSD�0�Enable Silence Deletion (Receive, ADPCM)�� PAGEREF _Ref441387450 �99���#VSK�255�Buffer Skid Setting�� PAGEREF _Ref441387487 �99���#VSP�55�Silence Detection Period (Receive, ADPCM)�� PAGEREF _Ref441387509 �100���#VSR�7200�Sampling Rate Selection�� PAGEREF _Ref441387539 �100���#VSS�0�Silence Detection Tuner (Receive, ADCPM)�� PAGEREF _Ref441387599 �100���#VTD�3F�DTMF Tone Reporting�� PAGEREF _Ref441387623 �100���#VTM�0�Enable Timing Mark Placement�� PAGEREF _Ref441387646 �100���#VTS�-�Generate Tone Signals (Online Voice)�� PAGEREF _Ref441387663 �100���#VTX�-�Voice Transmit�� PAGEREF _Ref441387686 �100���#VGT�129�Set Playback Volume in Command Mode�� PAGEREF _Ref441387709 �100��������)M�0�Cellular Power Level Adjustment (Obsolete)�� PAGEREF _Ref436542957 �88���@M�-�Initial Cellular Power Level (Obsolete)�� PAGEREF _Ref436542957 �88���:E�-�Compromise Equaliser Enable (Obsolete)�� PAGEREF _Ref436542957 �88���

Please note that some of the above options and commands may only be available in certain models.

Basic AT Commands

A — Answer

The A command�xe "A command"��xe "Answer"� makes the modem go off hook and produce answer tone, then connect with the calling modem. For example: the result code RING has been received on the RX pin, indicating an incoming call, issue the command string “ATA<CR>” to the modem, the modem answers, gets connected and produces its usual connection report. If no carrier signal is received within the time specified in register S7 (in seconds), the modem will hang up and return the NO CARRIER result code.  The Answer command must be the last instruction entered on the command line.

B — ITU or Bell Modulation

Selects between ITU or Bell�xe "ITU"��xe "Bell"� modulations for carrier speeds of 1200 bit/s or 300 bit/s. Carrier speeds above 1200 bit/s are controlled by ITU standards, so this command has no effect at higher carrier speeds.

B0 (default)	Sets V.21 (300 bit/s) and V.22 (1200 bit/s).

B1 (not supported) Sets Bell 103 (300 bit/s) and Bell 212A (1200 bit/s).

C — Carrier Control Option

Maestro modems do not implement this command as they operate in constant carrier mode.  It is added for compatibility only. Default is C1.

D — Dial

The D command�xe "D command"��xe "Dial"� makes the modem dial. The D is usually followed by the phone number being dialled, then <CR>. The modem will dial and attempt to connect. However, the D may be followed on the same line by any valid dial string. The dial string is a combination of dial digits or dial modifiers. Parentheses, hyphens, spaces and invalid characters in the dial string are ignored. Unless the semicolon dial modifier is used, the D command must be the last one in the command string. If the modem is off-hook, it will still attempt to detect dial tone before proceeding. 

Dial modifiers�xe "Dial Modifiers"� can be put after the D on the same command line, to perform various options associated with dialling. In the following dial command, “ATDT0W1194;<CR>” the modem will use tone dialling to call out through a PABX (T0), wait for external dial tone before continuing to dial (W), dial the number 1194, and finally return to command mode (;).

A B C D # * — Digits/Characters for Dialling

	The digits/characters�xe "Dial: Digits"� 0-9 A B C D # * represent what numbers the modem will dial.  The characters A B C D # * represent specific tone pairs and therefore can be used only when tone dialling is selected; these characters are ignored when pulse dialling is used.

L	 — Dial Last Number

	The L dial modifier instructs the modem to dial the last called number.  If no previous call has been made since the last reset, the modem simply goes off hook until register S7 expires or the call attempt is aborted.

P	 — Pulse Dialling Method

	The P dial modifier selects the pulse�xe "Dial:Pulse Dial"�, otherwise known as decadic, method of dialling.  The P modifier can be issued with the dial command, or alone, to indicate the method used for subsequent dial attempts.

	The factory-setting is for tone dialling, on most models.  Once this method is selected, it will be used until the other is chosen, or the modem is reset.

R	 — Originate a Call in Answer Mode 

	This modifier will be accepted but will not be acted upon.  Instead of the R modifier, use a semicolon (;) dial modifier, followed by the A command. For example:  ATDT12345,,,,;A  will tone dial 12345, wait 10 seconds for the far end to answer, then start making modem answer tones, get connected and produce connection responses.

S=n — Dial a Stored Telephone Number

	A stored telephone number�xe "Stored telephone number"��xe "Dial Stored Number"� can be dialled by following the D with the S modifier, an equal sign, and the location of the stored number (see &Zn=x command, page � PAGEREF _Ref435422675 �75�).  The format of the modifier is S=n, where n is location 0-3. For example, if “ATDS=2<CR>” were issued, the modem would dial the string stored in the third memory location of its telephone number store.

T	 — Tone Dialling Method

	The T dial�xe "Dial:Tone Dial"� modifier will select the tone method of dialling. The modem will dial using DTMF (Dual Tone Multi Frequency) signalling tones. The T modifier can be issued with the dial command, or alone, to indicate the method used for subsequent dial attempts.  Once this method is selected, it is used until the pulse dialling is chosen, or the modem is reset.

W — Wait for Dial Tone

	The W dial modifier instructs the modem to wait for a dial tone�xe "wait for dial tone"� before proceeding.  If dial tone detection is not completed within the preset time limit (set in S6), the modem hangs up and returns the NO DIALTONE result code.  Some PABXs do not return a secondary proceed indication (second dial tone).  In these instances, do not use the W dial modifier.

& — Wait for Credit Card Dial Tone

	The & dial modifier instructs the modem to wait for a credit card dial tone�xe "wait for dial tone"� before proceeding.  If dial tone detection is not completed within the preset time limit, the modem hangs up and returns the NO DIALTONE result code.

, — Dial Pause Character

	The comma (,) dial modifier in a dial string causes the modem to pause�xe "Dial:Pause"� before processing the next character in the dial string. The duration of the pause is determined by the value held in register S8 (default 2 seconds).  The comma is frequently inserted after the 0 (digit generally used to gain outside access from a PABX) to allow sufficient time for the outside dial tone to occur before the modem dials the outside telephone number. Some PABXs can accumulate dialled digits automatically and do not need any wait inserted.

^ — Turn on/off V.25 Calling Tone.

	The carat (^) dial modifier toggles the V.25 data calling tone�xe "V.25 calling tone"��xe "Calling tone"� on or off. The data calling tone is off by default, use ^ to enable.

@ — Wait for Quiet Answer

	The @ dial modifier instructs the modem to listen for five seconds of silence before continuing.  The number of seconds the modem waits for silence is determined by the value held in register S7.  This modifier is useful when dialling telephone systems that produce no dial tone.  If a five-second silence has not been detected within the period set in register S7, the modem hangs up and returns the NO ANSWER result code.  If it detects the five seconds of silence, the modem processes the remaining characters in the dial string.

	Note that the modem does not listen for silence until it first detects dial tone and some other signal, such as a ringing signal, that lasts longer than 210 milliseconds.  For example, to dial 0262303377, wait for a quiet answer, then dial a security code 1266, wait for a second dial tone, and dial extension 235 you would issue the following command:

		ATDT 0262303377 @ 1266 W 235 <CR>

! — Timed Break Recall (Hook flash)

	The ! dial modifier�xe "Dial:Timed Break Recall"��xe "Dial:Hook flash" \t "see Dial: Timed Break Recall"� issues a timed break recall signal (known as a “hook flash”), which causes the modem to hang up for 70 milliseconds default (set in S29), then reconnect.  This feature can be used to access such PABX features as call transfer.

; — Return to Command Mode after Dialling

	The semicolon (;) dial modifier, used only at the end of a command line (just before the <CR>), instructs the modem to return to command mode immediately after dialling, without releasing the connection. 

	The semicolon (;) is useful when calling an electronic service, such as that offered by a bank or remote alarm panel for instance, that permits you to use tones to transmit numbers once a connection has been established.  The modem can send tones even if your telephone cannot.  The example below illustrates the use of the semicolon modifier in communications with a remote alarm panel.

	ATDP 0262534844; <CR>  Dials the alarm panel using pulse dialling.

	OK  result code received, the modem stays connected to line and in command mode (no carrier handshake takes place).

	The remote alarm panel answers and responds with a go-ahead tone.

	ATDT1266; <CR>  Sends ID code 1266 via tones and maintains the modem in command mode.

	OK  result code received again, the modem stays connected to line. This sequence can then be repeated as necessary.  Issue an ATH when in command mode to release the connection.

E — Echo Characters in Command Mode

The E command�xe "Echo"� determines whether characters are echoed to the computer from the modem when it is in command mode. 

E1 (default)	Enable character echo. 

E0	Disable character echo.

F — Select Modulation and Speed

The old F command�xe "F Command"� is not supported. It simply responds “OK” and does nothing. See the +MS command for the replacement.

H — Hook Switch Control

The H command provides control over the on-hook or off-hook state�xe "Hook Switch Control"�.

H0	Hang up. A common use is to cause the modem to hang up, also used to end test mode.

H1	Go off-hook and not begin the handshake process.

I — Identification

The I command tells the modem to report information about itself�xe "Identification"�.

I0	Report maximum data carrier speed.

I1	Do firmware checksum and report “255” if OK.

I2	Report “OK”.

I3	Report firmware identification string.

I4	Report coded capability information.

I5	Report “022”.

I6	Report data pump model and code revision.

I7	Report “000”.

I8	Report identification string.

L — Speaker Volume Level

The L command adjusts the volume�xe "Speaker Volume"� of the speaker.

L0	Sets low speaker volume.

L1 (default)	Sets low speaker volume.

L2	Sets medium speaker volume.

L3	Sets high speaker volume.

M — Speaker On/Off Timing

The M command determines when the speaker of the modem will be on or off�xe "Speaker On/Off Timing"�.

M0	Speaker always off. 

M1 (default)	Speaker on from off-hook to carrier established. 

M2	Speaker always on; stays on after carrier is established. 

M3	Speaker is off when carrier established and during dialling but is on during answering.

N — Modulation Automode

This command enables or disables carrier speed negotiation�xe "Automode"�. 

N0	Carrier speed negotiation is disabled.  A subsequent handshake will be conducted according to the value set in register S37.  If  S37 is zero the modem will attempt to connect at the last sensed port speed.  If the port speed is above the maximum carrier speed of the modem, the modem will behave as if n=1. The parameter value, if valid, is written to bit 1 of the S31 register.

N1 (default)	Carrier speed negotiation is enabled. A subsequent handshake will be conducted according to the capabilities of the remote modem.

O — Return to Data Mode

If the modem is in the on-line command mode�xe "On-Line Command"�, the O0 command will cause it to go to the data mode of the previously established connection.  If the O1 command were issued  the modem would go to data mode and retrain its adaptive equaliser.

If the modem is off-hook in the idle state, then O0 and O1 cause it to go to the handshaking state.  Originate or answer mode is determined from whether a D or A command was last received.  If the modem is in command mode, or if the modem is in a test mode, a command execution error results.

P —Pulse Dial is Default

This command forces decadic (pulse) dialling�xe "Dial:Pulse Dial"� until the next T dial modifier or T command is received. Factory default dial method is tone dial for most models.

Q — Quiet (Result Code On/Off)

The Q command controls whether the result codes�xe "Result Codes"� generated by the modem are sent to the computer. 

Q0 (default)	Result codes enabled.

Q1	Result codes disabled.

Q2	Result codes disabled in answer mode.

S — Address an S Register

This command performs an S register�xe "S Register Addressing"� read or write function or reports the value of  an S register.  S registers allow control of the modem’s characteristics and features.  For example, the S0 register determines the number of rings before the modem answers a call.

Sn = v	Sets S register n to the value v. (v in the range 0 to 255)

Sn?	Reports the value of S register n, in decimal. The value may need to be converted to binary for interpretation.

Examples:

S0=3	Sets register S0 to equal three. (Three rings to answer.)

S0?	Reports the value held in S0. (In our example, modem responds with “003”.)

S95=45	Sets register S95 equal to 45. (Full connection reporting.)

S95?	Reports the value held in S95. (In our example, response is “045”)

Advanced notes:

The parameter n may be omitted, in which case S0 will be assumed.  The S may also be omitted in which case the last S register accessed or referred to (the default S register) will be assumed.

Example command strings:

ATS24<CR> 	Establishes S24 as the default register.

AT=10<CR>	Sets the default register to equal 10.

AT?<CR>	Displays the value held in the default register.

ATS=3<CR>	Sets the S0 register to equal 3 (also sets S0 as the default register.).

If the parameter n (the register number) is beyond the range of the available S registers, the modem returns the ERROR response (if responses are enabled).  When the value v is outside the permitted range, the value is “MODed” (remainder taken when divided) with 256 and the value stored.  Input and output are always in decimal mode.  Some registers are read-only and while a value may appear to be accepted, the value will not actually be written.

Due to some restrictions (usually due to country-specific regulations), some commands may be accepted, but the value may be limited and replaced by a maximum or minimum value.  An example of when this may happen is attempting to set the S0 register to a value less than two or greater than five.

T —Tone Dial is Default

This command forces DTMF (tone) dialling�xe "Dial:Tone Dial"� until the next P dial modifier or P command is received.  The effect of this command is overridden by any subsequent use of the P command.  Factory default dial method is tone dial for most models.

V — Verbose Result Codes

The V command determines whether result codes�xe "Result Code Format"� (including call progress and negotiation progress messages) are sent to the computer as numbers or words. 

V0	Sets numeric result codes. 

V1 (default)	Sets result codes displayed in word (verbose) form.

W — Connection Report Level

This command controls the format of the connection report�xe "Error Correction"� from the modem when it connects.  The parameter value, if valid, is written to bits 2 and 3 of register S31.  See also the description of the S95 register. 

W0 (default)	The connection report consists of “CONNECT nnn”, where nnn is the port speed.

W1	The connection report is carrier speed, error correction protocol and “CONNECT nnn”.

W2	The connection report is “CONNECT ccc”, where ccc is the carrier speed.

X — Dialtone/Busy Detection

The X command selects the result code set and enables service tone detection functions used in the dialling process�xe "Call Progress"�.  As these functions are enabled and disabled, the modem’s result code reporting is also affected.  For this reason, this command is frequently used to control the modem’s range of responses; however its primary function is that of controlling the modem’s call response capabilities.

The @ and W dial modifier result codes are not affected by the X command in effect.  The user may force dial tone detection in the dial string.  The @ dial modifier enables result codes 8 (NO ANSWER) and 7 (BUSY) each time it occurs in the dial string.  The W dial modifier enables result codes 6 (NO DIALTONE) and 7 (BUSY) each time it occurs in the dial string.

X0	Busy and dial tone detection are disabled.  Only result codes 0-4 are enabled.  Only the CONNECT result code is permitted, and there is no indication of the speed.

X1	The modem blind dials (busy and dial tone detection are disabled).  Result codes 0-5 are enabled and speed reporting with CONNECT XXXX messages.

X2	Modem waits for dial tone before dialling.  Busy tone detection is disabled.  Result codes 0-6 are enabled and speed reporting with CONNECT XXXX messages.

X3	The modem blind dials (dial tone detection is disabled).  Busy detection is enabled.  Result codes 0-5 and 7 are enabled and speed reporting with CONNECT XXXX messages.

X4 (default)	Busy and dial tone detection are enabled.  All result codes are enabled including speed reporting with CONNECT XXXX messages.

Y — Long Break Disconnect

The Y command determines if the modem will hang up upon receiving a long break�xe "Long Break"� (1.6 second break). Long breaks are only acted on or generated by the modem in non-error corrected mode.

Y0 (default)	Disable long space disconnect. 

Y1	The modem will send a 4-second break before initiating a hang up. The modem will hang up if it receives a break longer than 1.6 seconds.

Z — Soft Reset and Read Stored Profile

The modem can be reset by issuing the Z command from the computer�xe "Soft Reset"�.  This command tells the modem to go on hook and restore the selected stored profile. Any non-storable parameters previously set by AT commands are returned to their factory settings. The modem ignores all commands following the Z command on the same command line, thus the Z command must be the last command in a command string. The soft reset can take several seconds, during which time the modem will ignore any further commands. Always wait for the OK result code to be returned before issuing further commands.

Refer to the &W command for a description of which modem parameters are included in a stored profile.

Z0	Soft reset, recall stored profile 0, stored with &W0; 

Z1	Soft reset, recall stored profile 1, stored with &W1.

& Commands

&C — Carrier Detect Options

The &C command determines how the state of the CD�xe "CD" \t "see lights: CD"��xe "lights: CD"� (Carrier Detect) pin relates to the carrier from the distant end.  CD is a signal from the modem to the computer to indicate the presence of a received data carrier.

&C0	The CD pin is true (+12V) at all times.  This setting enables terminals which will not communicate without carrier established to send commands to the modem.

&C1 (default)	The CD pin is false while the connection attempt is being made.  It goes true immediately after the CONNECT result code is issued, and goes false immediately after loss of remote carrier.

&D — Data Terminal Ready Options

The &D command affects how the modem will respond to the state of the DTR�xe "lights: DTR"� pin, driven by the computer, depending upon the current status of the &Q setting.

If &D0 is not set, this input signal is used by the modem for several purposes.  It indicates if there is a computer connected to the modem and ready to control the modem and to communicate with the computer at the other end.  DTR is also used as a control line from the computer and may be lowered to instruct the modem to hang up on a call or to prevent the modem from automatically answering the phone line.

&D0 (default)	with &Q0, &Q5, &Q6:   The state of the DTR bit is ignored by the modem.  This allows use of the modem with terminals which do not provide DTR.

	with &Q1, &Q4:   DTR drop causes modem to hang up.  Auto answer is not affected.

	with &Q2, &Q3:   DTR causes the modem to hang up.  Auto answer is inhibited while DTR is low.

&D1	with &Q0, &Q1, &Q4, &Q5, &Q6:   If in data mode, a DTR ON to OFF transition signals the modem to exit data mode, issue an OK result code at the response speed, and go to command mode, while maintaining the connection.

	with &Q2, &Q3:   DTR causes the modem to hang up.  Auto answer is inhibited while DTR is low.

&D2	with &Q0 through &Q6:   DTR drop causes the modem to hang up.  Auto answer is inhibited while DTR is low.

&D3	with &Q0, &Q1, &Q4, &Q5, &Q6:   DTR drop causes the modem to hang up and perform a soft reset as if the Z command were issued to the modem.  The &Y setting determines which profile is loaded.

	with &Q2, &Q3:   DTR drop causes the modem to hang up.  Auto answer is inhibited while DTR is low.

Note:  The most commonly used setting for this command is &D2.  Use of this setting means that the modem will hang up after the period specified in register S25 upon an on-to-off transition of DTR.  Most communications software attempts to hang up the modem by lowering DTR.  Macintosh computers using hardware flow control should use &D0 (factory default) setting as the DTR pin is connected to RTS in the standard Macintosh serial cable; RTS is employed for flow control purposes, so the modem must ignore DTR.

&F — Recall Factory Default Profile

The &F command recalls the profile programmed into the modem’s firmware at the factory�xe "Factory Settings"�.  &F replaces the command settings and S Register values in the active profile with those in the factory default.  This command does not affect the Maestro command registers for %MI %MO %ML.  

&G — Guard Tone Selection

The &G command tells the modem which guard tone�xe "Guard Tone"�, if any, to transmit while transmitting in the high band (answer mode).  Guard tone is transmitted only while the modem is in the answer mode and during the answer handshake.  Guard tones are not used in Australia. &G0 (default) sets guard tones disabled. &G1 sets guard tones disabled. &G2 sets 1800 Hz guard tone enabled.

&J — Jack Type (Auxiliary Relay Options)

The &Jn command normally designates the type of jack with which the modem is connected to the telephone line.  This selection is made by changing the way the auxiliary relay, if fitted, is controlled.  The &Jn option or an auxiliary jack are not supported.  However, because the &Jn command may be issued by some communications software it is supported to assure backwards compatibility. &J0 (default) and &J1 both have no effect.

&K — Flow Control Options

The &Kn command sets the flow control�xe "Flow Control"��xe "RTS/CTS" \t "see Flow Control"� method used by the modem between the modem and the computer. Note that both the modem and the computer must be set to use the same flow control method.

&K0	Flow control is disabled.

&K3 (default)	Selects RTS/CTS (hardware) flow control.

&K4	Selects XON/XOFF (software) flow control.

&K5	Selects transparent XON/XOFF flow control.

&K6	Enables both RTS/CTS and XON/XOFF flow control. Default in fax mode.

&L —Leased Line

The &L command is used to allow a modem to operate between Dial-up and Leased Line operation.  The standard Woomera firmware does not support Leased Line operation.  However a version of the firmware that does is available for download from the maestro web site.

&L0 (default)	Dialup operation.

&L1	Leased Line operation.

&M — Communications Mode

The &M command is little used. The &Q command is used instead. The &Mn and &Qn commands (for n=0 to 3) may be interchanged.

&P — Pulse Dial Make/Break Ratio

The &P command allows selection of the make/break pulse dial ratio�xe "Pulse Ratio"�.

&P0	39%/61% make/break ratio at 10 pulses per second.  (USA).

&P1 (default)	33%/66% make/break ratio at 10 pulses per second.  (Aust. and NZ)

&P2	39%/61% make/break ratio at 20 pulses per second.

&P3	33%/66% make/break ratio at 20 pulses per second.

&Q — Communications Mode

The &Qn command selects the communication mode�xe "Communication Mode"� which determines how the modem will treat transmitted and received data whilst in data mode (ie., asynchronous, synchronous), and establishes certain call setup procedures.  The &Mn and &Qn commands (for n = 0 to 3) may be interchanged. The &Q settings are used in conjunction with registers S36 and S48.  See also the \N command.

Only asynchronous mode is available in internal modems; parameter values 1 - 3 are added for compatibility.  Jetstream series external modems optionally support synchronous operation, a synchronous hardware modification is required.

&Q0	Direct mode. When in data mode, there is asynchronous operation but no buffering, no error correction, no data compression. Port speed must match carrier speed.

&Q1	Synchronous data mode�xe "Synchronous"� with asynchronous command mode. Works only with external modems with the synchronous modification installed.

&Q2	Synchronous data mode with asynchronous command mode.  This command is the same as &Q1 except that &Q2 enables DTR dialling of stored telephone number 0.  The modem will disconnect if DTR is off for more than the period in S25 (in units of hundredths of a second). Works only with external modems with the synchronous modification installed.

&Q3	Synchronous data mode with asynchronous command mode and DTR acting as a Talk/Data switch.  The call is manually initiated while DTR is false.  When DTR goes true, the handshake proceeds in originate or answer mode according to bit 7 of register S14.  Bit 7 of register S14 reflects whether the modem is in originate mode. Works only with external modems with the synchronous modification installed.

&Q5 (default)	The modem will try to negotiate an error correcting link.  Reliable or auto-reliable mode is selected depending upon register S36.

&Q6	Normal mode. Asynchronous operation in data mode with buffering, but no error correction or data compression.

&R — RTS/CTS Options

This command selects how the modem controls CTS.  Hardware flow control, if selected, alters the behaviour of CTS (see also &K).

&R0	In synchronous mode, CTS tracks the state of RTS.  The RTS-to-CTS delay is controlled by the value set in register S26.  In asynchronous mode, CTS acts according to V.25 bis handshake.

&R1 (default)	In synchronous mode, CTS is always on.  Transitions of RTS are ignored.  In asynchronous mode, CTS will only drop if required by flow control.

&S — Data Set Ready Options

The &Sn command controls the behaviour of the DSR�xe "DSR"� pin. 

&S0 (default)	DSR is always ON.

&S1	DSR is OFF in the Idle State and when in a test mode.  The DSR circuit is turned ON at the start of the handshaking process.  DSR is turned OFF when the hangup procedure is commenced.

&T — Test Options

The following &Tn command options are used to configure and place the modem in various test modes.  These tests can be used to verify the analog and digital portions of the modem’s operation, as well as those of the remote modem.  Some of these tests require a connection be established before running the procedure.  Register S18 controls the timer for the test procedures.

For &T1 and &T8 the modem or modems must be in direct or normal mode; see &Q0 and &Q6 commands and section � REF _Ref435431296 \n �7.3�.

&T0	Terminate Test In Process. If a Loop-back Test is in process as a result of executing an &Tn command, the &T0 command will cause that test to be terminated providing the modem is in command mode.  See specific &Tn command descriptions for termination actions.

&T1	Initiate Local Analog Loop-back. The modem goes on-hook and sets itself for Analog Loop-back.  The Analog Loop-back state is entered, and the test timer is set to the value held in register S18.  A CONNECT result code is sent to the computer, and the test timer then begins its count down.  The test terminates when the test timer expires.  If S18 equals 0, the test must be terminated by an &T0, H0, or Z command.  While any command may be entered whilst the modem is in this test mode, the modem response is not specified except for &T0, H0, and Z - any of which will terminate the test.  Upon termination of the test, the modem re-enters command mode.

&T2	Not Used. Returns ERROR result code.

&T3	Initiate Local Digital Loop-back. The modem must be in on-line command mode when this command is issued, otherwise the modem will hang up.  This command establishes a loop-back of received data, after demodulation, and sends it back to the distant end.  The modem is configured for local digital loop-back, the test timer is started with the value in held in register S18, and an OK result code is sent to the computer.  If S18 contains a 0, the test must be terminated by a &T0, H0, or Z command.  The latter two result in the modem hanging up and releasing the test connection.  If register S18 does not contain 0, the test is terminated after the number of seconds stored in S18.

&T4	Grant RDL Requests. When in data mode the modem will honour a Remote Digital Loop-back request from a distant modem if it occurs.  This will result in an ERROR if the command is given while any test is active (&T1, &T3, &T6, &T7, or &T8).

&T5	Deny RDL Requests (default). The modem will not respond to a Remote Digital Loop-back request from a distant modem.  This will result in an ERROR if the command is given while any test is active (&T1, &T3, &T6, &T7, or &T8).

&T6	Initiate Remote Digital Loop-back. This command must be issued from the on-line command mode (a connection exists).  The modem sends the Remote Digital Loop-back request signal to the distant modem.  After the RDL acknowledgment signal is received from the distant modem, data mode is entered, a CONNECT result code is sent to the computer, and the test timer is set to the value in held in register S18.  If the modem does not receive the RDL acknowledgment signal from the distant end within three seconds, it sends an ERROR result code to the computer and returns to on-line command mode. The modem sends a release signal to the remote modem to end Remote Digital Loop-back when the test is terminated. The test may be terminated by the &T0, H0, or Z command.  The test will also terminate when the test timer expires (sending the modem back to on-line command mode) or carrier is lost (causing a NO CARRIER result code and the modem to go on-hook in command mode).

&T7	Initiate RDL With Self Test. The command is only valid if the modem is in on-line command mode.  The modem sends the remote digital loop-back request signal to the distant end (see ITU V.22).  After the RDL acknowledgment signal is received from the distant end, data mode is entered, an OK result code is sent to the computer, and the test timer is set to the value in held in register S18.  While the test is active the modem sends a test message to the distant end and counts the errors in the received (looped back) signal.  The modem stays in test mode during the test. When the test is terminated (except by a loss of carrier), the modem sends the release signal to the distant end, as in &T6, and reports the three-digit error count to the computer.  The information text is followed by an OK result code. The modem returns to on-line command mode. The test is terminated by loss of carrier, the &T0, H0 or Z command, and by the test timer reaching zero.

&T8	Initiate Local Analog Loop-back With Self Test. The modem goes on-hook and is configured for Analog Loop-back.  The test timer is started with the time indicated by register S18.  A self-test condition is entered, and an OK result code is sent to the computer.  During the test the modem sends a test message and counts errors in the looped back signal.  The test is terminated when the test timer times out (S18) or the &T0, H0, or Z command is issued.  When the test is terminated, the three-digit error count is sent to the computer.  An OK result code follows the error count.

&V — View Profiles, Connect Statistics

The &V command is used to display the active�xe "Active Profile"� and stored profiles�xe "Stored profiles"� (commands and S-Register settings) along with the first four stored telephone numbers. Input from the computer is ignored whilst this configuration information is being sent to the computer.

Example:

AT&V	Your command

ACTIVE PROFILE:	Response from your modem



B0 E1 L1 M1 N1 Q0 T V1 W0 X4 Y0 &C1 &D2 &G0 &J0 &K3 &Q5 &R1 &S0 &T4 &X0 &Y0

S00:000 S01:000 S02:043 S03:013 S04:010 S05:008 S06:002 S07:050 S08:002 S09:006

S10:014 S11:075 S12:050 S18:000 S25:005 S26:001 S36:007 S37:000 S38:020 S44:020

S46:136 S48:007 S95:045



STORED PROFILE 0:

B0 E1 L1 M1 N1 Q0 T V1 W0 X4 Y0 &C1 &D2 &G0 &J0 &K3 &Q5 &R1 &S0 &T4 &X0

S00:003 S02:043 S06:002 S07:050 S08:002 S09:006 S10:014 S11:075 S12:050 S18:000

S36:007 S37:000 S40:105 S41:131 S46:138 S95:045



STORED PROFILE 1:

B0 E1 L1 M1 N0 Q0 T V1 W0 X4 Y0 &C1 &D2 &G0 &J0 &K3 &Q6 &R1 &S0 &T4 &X0

S00:000 S02:043 S06:002 S07:050 S08:002 S09:006 S10:014 S11:075 S12:050 S18:000

S36:007 S37:006 S40:105 S41:131 S46:138 S95:045



TELEPHONE NUMBERS:

0=0262534844                           1=01956

2=                                     3=



Results displayed may differ from your unit as the firmware (ROM) revision may vary as well as the actual profiles.  The three-digit numbers after each S-Register number are decimal representations of the S-Register contents.

The &V1 command shows some statistics from the last connection, for example:

TERMINATION REASON.......... LINK DISCONNECT

LAST TX rate................ 33600 BPS

HIGHEST TX rate............. 33600 BPS

LAST RX rate................ 33600 BPS

HIGHEST RX rate............. 33600 BPS

PROTOCOL.................... LAPM

COMPRESSION................. V42Bis

Line QUALITY................ 035

Rx LEVEL.................... 023

Highest Rx State............ 67

Highest TX State............ 67

EQM Sum..................... 0017

Min Distance................ N/A

RBS Pattern................. FF

Rate Drop................... FF

Digital Loss................ None

Local Rtrn Count............ 00

Remote Rtrn Count........... 00

Flex fail



Use of the &V1 command is often useful in troubleshooting. It will work in on-line command mode.

The &V2 command returns all the results of &V1, plus more information. Alas, it is in a form not readily understood by human beings, so the &V2 command is little used.

&W — Write to Stored Profile

The &W command stores certain command options and S-Register values into one of the two stored profiles in non-volatile memory (NVRAM)�xe "NVRAM"��xe "Non-Volatile Memory" \t "see NVRAM"�.  In addition, the port speed and parity are stored, according to the values sensed by the modem at the time the command is issued.

&W0	Store the Active Profile in Stored Profile 0.

&W1	Store the Active Profile in Stored Profile 1.

&X — Synchronous Transmit Clock Source

The &X command determines how the transmit clock is generated while a modem is in the synchronous�xe "Synchronous"� data mode. Only a few external modem models support synchronous, with the synchronous modification installed.

In asynchronous mode, the transmit and receive clocks are turned off.  In synchronous mode, the clocks are turned on at the frequency of the selected modem operation.

&X0 (default)	Modem generates the transmit clock and applies the signal to the TXCLK output of the serial interface.

&X1	Selects external timing.  The computer generates the transmit clock and applies it to the XTCLK input of the serial port.  The modem applies this clock to the TXCLK output at the serial interface.

&X2	Selects slave receive timing.  The modem derives the transmit clock signal from the incoming carrier and applies it to the TXCLK output of the serial interface

NVRAM:	Saved.

&Y — Select Stored Profile For Hard Reset

The &Y command�xe "&Y command"� selects which stored profile will be copied into the active profile subsequent to a hard reset�xe "Hard Reset"� (power-up).  The &Y command execution is non-volatile, stored at the time the command is executed, not by the &W command.  The value selected with this command is not affected by the &F command, although &Y0 is shown as part of the active profile.  See the &W command for the particular AT commands and S Registers that are stored.

&Y0 (default)	Select Stored Profile 0 on power-up.

&Y1	Select Stored Profile 1 on power-up.

&Z — Store Telephone Number

The &Z command�xe "&Z Command"� is used to store�xe "Stored number"� up to 4 dialling strings in the modem’s non-volatile memory for later dialling. The format for the command is &Zn=“stored number” where n is the location 0-3 to which the number should be written.  For example, the line AT&Z2=T01956<CR> writes the dial string “T01956” into the second of four possible dialled number stores in the modem’s “telephone book” stored in non-volatile memory.  Note in this case that the T dial modifier has been used to force Tone dialling.  The &Zn=x command can be used to store a number containing up to 36 characters.  See also the &V and \F command.

Any dialling string can be saved except the S dialling modifier (this would cause a stored dialling string to attempt to dial another stored string), or the ; modifier.  If no dial string follows the command, the referenced stored number will be cleared.

Example:

AT&Z<dial string><CR>	E… <dial string> stored in location 0.

AT&Z= <dial string><CR>	E… <dial string> stored in location 0.

AT&Zn=<dial string><CR>	E… <dial string> stored in location n, (where n=0-19)

If the delimiter “=” is not present, the characters following the &Z are treated as telephone numbers and/or modifiers and are stored in location 0.  For example, in AT&Znxxxx, the n is regarded as part of the phone number.  If the delimiter is present the characters following it are stored in the location specified by the number, n (which must be in the range 0-19), preceding the delimiter.  If no character precedes the delimiter, the number is stored in location 0.  Characters not listed above as storable are ignored.  For example, the command &Z1=1194H;AX would store 1194;A in dial store location 1.

% Commands

%C — Data Compression Options

Enables or disables data compression�xe "Data Compression"� negotiation. The modem can only perform data compression when error correction has been established. (See \N, &M and &Q commands).

%C0	Disable data compression.  MNP 5 and V.42 bis are disabled.

%C1	Enables MNP 5 data compression negotiation.

%C2	Enables V.42 bis data compression negotiation.

%C3 (default)	Enables both MNP 5 and V.42 bis data compression.

%E — Auto-Retrain Options

The %E command�xe "%E command"� controls whether the modem monitors the signal quality and requests a retrain�xe "Retrain" \t "see Auto-Retrain"��xe "Auto-Retrain"� when necessary.  This feature is commonly known as fall-back.  Under adverse line conditions, the modem requests a retrain from the other end and falls back to a lower speed in order to maintain a reliable connection.

%E0	Disables auto-retrain.

%E1	Enables signal quality monitor and auto-retrain.

%E2 (default)	Enables signal quality monitor and fall back/fall forward.

Notes:

When %E2 is active the modem monitors the signal quality (Eye Quality Monitor, EQM) and, when signal quality is considered insufficient, the modem will initiate a speed negotiation to a lower speed within the V.34, V.FC, V.32 bis or V.32 modulation speeds.

The modem will keep falling back within the current modulation if necessary until the speed reaches 2400 bit/s (V.34), 14400 bit/s (V.FC) or 4800 bit/s (V.32).  Below this speed, the modem will only retrain if preset EQM thresholds are exceeded. If the EQM is sufficient for a period of a minute, the modem will renegotiate at a higher speed within the current modulation.  The speed negotiations will be done without a retrain if a V.32 bis connection is established.

Fallback and fallforward are not possible in direct mode or during a synchronous connection with an externally supplied clock.

%L — Report Carrier Line Level

The %L command is used to report the received carrier line level�xe "Line Level"�.  For this command to work, the modem must be in the on-line command mode.  The modem responds with a three digit number (followed by the OK response code) which corresponds to the actual signal level (in -dB) being received by the modem’s “data pump”.  Refer also to register S91.

Example:

	+++	Escape sequence you issue to modem.

	OK	Modem responds (enters on-line command mode).

	AT%L<CR>	Command to modem to perform level check.

	025	Modem responds with line level and is

	OK	ready to receive other commands. 

	ATO	Command to return to data mode.

	CONNECT <speed>	Modem returns to data mode.

In the example above the “025” corresponds to a signal receive level of -25dB (this figure is close to ideal).  Depending upon the signal quality (see %Q command) of the transmission and the carrier speed, this figure may vary between -10dB and -40dB while a connection is maintained.

%M — Maestro Options

The %M command is exclusive to Maestro.  Code is continually being developed in the %M commands, so some of these commands may have changed or may not be available.  Visit our WEB site for the latest information and code versions.

%MA	Sets the impedance used during dialling to be Telstra TN12 (the current standard impedance in Australia). The index number of the TN12 impedance is 5.

%MC	Displays the most recently captured Caller ID. To capture Caller ID, #CID=1 must be set (default). If there has been no call with #CID=1 set since the last reset, %MC and %MD give a result code of “OK”. Otherwise, if the Caller ID is absent, they give a result of “CID BLOCKED” or “CID UNAVAILABLE”, depending on the Caller ID received in the most recent call.

%MD	Dials the most recently captured Caller ID, if it is a number. Otherwise, displays the Caller ID.

%MI	Used to control the intelligent mode operation. See section � REF _Ref476967577 \r \h ��5.6�, for a description of this feature.

%MI?	Shows the current state of the %MI. Intelligent Mode: 0=OFF 1= ON .

%MI=0	Turns off the Intelligent mode feature.

%MI=1	Turns on the Intelligent mode feature.

%MIF	Flushes (deletes) all records in the Intelligent mode database.

%MIP	Returns user legible information from the Intelligent mode database.

%MIN	Returns non-user legible information from the Intelligent mode database.

%ML=0	Sets the LCD to display result codes (%ML register set to 0).

%ML=1	Sets the LCD to display the current RS-232 pin status (%ML register set to 1).  Use the &W command to set this as the default LCD mode.

%ML?	Shows the current state of the %ML register.

%ML=?	Shows the allowable values for the %ML register.

%MN=n	Sets the impedance network with index n (n is 0 to 7 for external or 0 to 3 for internal models) to be the current network.

%MN?	Shows the index number (0 to 7) of the impedance network used during dialling, then the index number of the current impedance network.

%MN=?	Shows allowable index numbers of impedance networks, “(0-7)” means that any value from 0 to 7 may be set.

%MO?	Reports the value of the %MO register. The %MO register is a bitmapped command register. Certain bits control modem features, explained below.

%MO=?	Reports the allowable values of the %MO register, “(0-255)” means that any value from 0 to 255 may be set.

%MO=n	Sets the %MO register to value n. For example, %MO=8 would turn on bit 4, thus giving a Signal Quality/Line Level line in the connection report.

%MP	Sets the impedance used during dialling to be 600 Ohms. The index number of the 600 Ohm impedance is 0.

Special %M commands

We recommend you do not use the following commands unless instructed by Maestro.

%MK=n	Speed Knob: Adjusts the aggressiveness of K56flex/V.90 modulation, where n is 3,4,5,6,7.  The default value is 6. Higher numbers make the modem more likely to select a higher carrier speed, but also more likely to suffer poor signal quality and spend time retraining. See page 36 for a discussion of carrier speed. The value is not saved in NVRAM.

%MK=?	Reports the current Speed Knob value.

%MV	Update vendor ID.

%MZ	Clears the non-volatile memory then initialises all user settings.

%MI Register

This register is used to turn the intelligent mode on or off (see section � REF _Ref476969555 \r \h ��5.6�).  The value written to this register is automatically saved into NVRAM.  The allowable values are:

0	Intelligent mode OFF

1	Intelligent mode ON

Range:	0 - 1

Factory default:	1

NVRAM:	Saved.  

Special:	Not reset by &F in firmware versions V2.210E56 and above.

%MN Register

The value in the %MN register contains an index number which determines which impedance matching network is selected when the modem is off hook and not dialling. The allowable settings for the %MN register are:

%MN=n	Sets the impedance network with index n (n is 0 to 7 for external or 0 to 3 for internal models) to be the current network.  The default impedance network is currently 3.

%MN?	Returns three decimal numbers the first is the index of the network used for dialling the second is the network used for establishing and maintaining a connection when not in Intelligent mode.  The third number is the network currently selected.  The first is set with the %MA or %MP and the second is set with %MN.

%MN 	If the command is given without one of the above options, the modem tests the impedance network set in the %MN register.  This is an advanced command used for testing and development.  To make use of this command you will need to be able to read hex numbers.  For the test to work the modem must be plugged into the telephone line.  Once %MN is issued the modem will go off-hook.  You should hear dialtone, then a series of six transmitted tones, with dialtone still audible.  While this is happening the modem will return numerous hex values.  The first value is the network index in binary.  The next six are results for each tone, while the final is the sum of results.  Generally the lower the final value the better the impedance match.  Note. The modem does a full reset after this command is complete.

%MNA	This command does the same as %MN except all 8 impedance networks are tested.  For the results to be valid dialtone must be audible until the modem goes back on-hook.

Range:	0 - 7 external models 0 - 3 internal models

Factory default:	3

NVRAM:	Saved.

%MO Register

The bits in the %MO register have the meanings shown below. See the � REF _Ref436204342 \* MERGEFORMAT �Binary Conversion� section � REF _Ref436204395 \n �16.2� on page � PAGEREF _Ref436204432 �159� for information on bit-mapping and binary weighting.  Alternatively single bits can be set/reset using the syntax %MOb=n,  where b is the bit position, and n is 0 or 1.  For example, SQ/LL reporting (see Bit 3 bellow), can be turned on by %MO3=1 and off with %MO3=0.

Bit 0	Unsolicited character (pressing any key) abort during dial or answer.

	0	Unsolicited character will abort dial or answer.

	1	Unsolicited character will not abort dial or answer.

Bit 1	DTR dial option.

	0	Disabled.

	1	Enabled.  Modem will dial the number in position zero (stored with the &Z0 command) when DTR is toggled from false to true.

Bit 2	Adaptive answering is normally done with voice commands, but was formerly done by setting +FAE=1. The fax adaptive-answer result code, produced in that case, can be modified as follows:

	0	Adaptive�xe "Answer:Adaptive"� fax connect response is FAX.

	1	Adaptive fax connect response is CONNECT FAX.

Bit 3	Put an SQ/LL line in the Connection report.

	0	Signal�xe "Signal Quality"� quality and line level�xe "Line Level"� are not reported.

	1	Modem will include signal quality and line level figures in the connection report. The signal quality and line level figures are the same as those reported by the %Q and %L commands, respectively. For example, the last two lines in a connection report might appear as follows:	�    SQ:007 LL:024	�    CONNECT nnn	�Where the signal quality (SQ) is 7 and the line level (LL) is 24. The nnn after CONNECT is whatever speed the CONNECT line has been set to report, usually the carrier speed. The carrier speed, SQ and LL figures are very useful in resolving performance problems.

Bit 4	Send result of &V2 command to remote modem on connect.

	0	Disabled.

	1	Enabled.

Bits 5 - 7	Not used.

Range:	0 - 255

Factory default:	0

NVRAM:	Saved.  

Special:	Not reset by &F

%Q — Report Carrier Signal Quality

The %Q command is used to report the received carrier signal quality�xe "Signal Quality"�.  This command will only work when the modem is in the on-line command mode.  The modem responds with a three digit number (followed by the OK response code) which corresponds to the signal quality being received by the modem’s “data pump”.  Refer also to the %MO register.

Example:

+++	Escape sequence you issue to modem.

OK	Modem responds. (enters on-line command mode.)

AT%Q<CR>	Command to modem to perform quality check.

002	Modem responds with signal quality figure and is

OK	ready to receive other commands. 

ATO	Command to return to data mode.

CONNECT <speed>  Modem returns to data mode.

Signal quality of 0 is perfect, 40 is borderline, and 100 is terrible. Some variation will occur while a connection is maintained.

Effectively, the highest this figure should go to is around 40 (V.FC/V.34) or 10 (V.32 and V.32 bis); any higher than these figures and data errors may occur with a resulting decrease in data throughput.  If signal quality is worse than 40 or so, the carrier speed should be reduced (see the +MS and %MI command). Lower carrier speeds give better signal quality figures. On poor quality telephone lines, data throughput may actually be improved by dropping the carrier speed.

When auto-retrain is enabled (which it usually is, see the %E command), the modem will request a retrain if the quality is bad enough.

%Q1 — Symbol Rate, SNR, THD, TX Level Reduction and Preemphasis

Gives more technical information about the “data pump” while connected.  The information is returned as a series of six, three-digit decimal numbers.  In order, the numbers relate to Symbol rate, Signal to Noise Ratio, Total Harmonic Distortion, TX level reduction and preemphasis.  An explanation of how to interpret the numbers is beyond the scope of this manual.

%U — Set (-Law or A-Law in 56k

This command sets the law assumed by the modem to be used by the telephone exchange to convert 8-bit numbers to voltages on the telephone line. See the +MS command (Page � PAGEREF _Ref435423509 �83�) for more details.

%U0	Sets (-Law, used in USA.

%U1 (default)	Sets A-Law, used in ITU countries, such as Australia.

\ Commands

\A — Select Maximum MNP Block Size

The modem will operate an MNP error-corrected link using a maximum block size�xe "MNP:Block Size"� controlled by the parameter supplied. 

\A0	Set block size to 64 characters.

\A1 (default)	Set block size to 128 characters.

\A2	Set block size to 192 characters.

\A3	Set block size to 256 characters.

\B — Transmit Break to Remote

In non-error correction mode, the modem will transmit a break signal to the remote modem with a length in multiples of 100ms according to parameter specified. If a number in excess of 9 is entered, 9 is used. The command works in conjunction with the \K command.

In error correction mode, the modem will signal a break through the active error correction protocol, giving no indication of the length.

\B1-\B9 Break length in 100 ms units. (Default = 3.) (Non-error corrected mode only.)

Result Codes:

OK If connected in data modem mode.

NO CARRIER If not connected or connected in fax modem mode.

Note: When the modem receives a break from the remote modem, break is passed to the DTE as follows: In non-error correction mode direct, the break length is passed; in non-error correction mode normal and in error correction mode, a 300 ms break is passed.

\G — Modem to Modem Flow Control

In non-error-correcting mode, the modem enables or disables the generation and recognition of modem-to-modem XON/XOFF flow control�xe "Flow Control"� according to the parameter specified. In error-correcting mode, the modem-to-modem flow control settings are ignored. 

\G0 (default)	Disables modem-to-modem XON/XOFF flow control.

\G1	Enables modem-to-modem XON/XOFF flow control.

\K — Break Control

The \K command�xe "command"� controls how the modem responds to a “break” (logical zero for more than one character time) �xe "Break Control"�received from the computer, or receiving a \B command, or receiving a break from the remote modem. Saved in register S40.

This command has three different sets of effects, depending upon the particular case:

Case 1:  The modem is in data mode and receives a break from the computer.

\K0		Enter the on-line command mode, no break sent to remote modem.

\K1		Clear data buffers and send a break to the remote modem.

\K2		Same as for \K0.

\K3		Send a break to the remote modem immediately.

\K4		Same as for \K0.

\K5 (default)	Send a break to the remote modem in sequence with data.

Case 2:  The modem is in on-line command mode (during a data connection) and a \B command is received from the computer.

\K0 or \K1	Clear data buffers and send a break to the remote modem.

\K2 or \K3	Send a break to the remote modem immediately.

\K4 or \K5	Send a break to the remote modem in sequence with data.

Case 3:  A break is received from the remote modem during a non-error-corrected link.

\K0 or \K1	Clear data buffers and send a break to the computer.

\K2 or \K3	Send a break to the computer immediately.

\K4 or \K5	Send a break to the computer in sequence with data.

Note: During an error-corrected link the break is sent between modems as a special signal packet which includes the break handling option set at the sending modem. The break is handled at the receiving modem in accordance with that option.

\N — Error Correction Operating Mode

This command controls the preferred error-correction�xe "Error Correction"� operating mode to be negotiated in a subsequent connection.

\N0	Selects normal speed buffering mode (error correction disabled)

\N1	Selects direct mode (forces &Q0).

\N2	Selects reliable (error correction) mode.  The modem will attempt a �LAPM (V.42) connection and then an MNP connection.  Failure to make a reliable mode connection results in the modem hanging up.  See also &Q5 (Forces &Q5, S36=4 and S48=7).

\N3 (default)	Selects auto reliable mode.  This operates the same as \N2 except that a failure to make a reliable mode connect results in the modem falling back to the speed buffered mode (Forces &Q5, S36=7 and S48=7).

\N4	Selects LAPM (V.42) error correction mode.  Failure to make a LAPM connection results in the modem hanging up (Forces &Q5 and S48=0).

\N5	Selects MNP error correction mode.  Failure to make an MNP connection results in the modem hanging up (Forces &Q5, S36 = 4 and S48=128).

NVRAM:	Saved.

\V — Multi-line or One-line Connection Report

\V0 (default)	One line connection report off. Connection report is in accordance with the setting in the W command and the S95 register.

\V1	One line connection report on. W command and S95 setting ignored. Modem reports port speed, modulation, error correction, data compression, carrier speed. Abbreviated form, all in one line. For modulations supporting asymmetric carrier speeds, transmit carrier speed and receive carrier speed are reported. If the SQ/LL line in the connection report is enabled, then there will be two lines in the connection report, one reporting SQ/LL, one from \V1.

AT+ Commands

+H — Enable/Disable Rockwell Protocol Inteface

The Rockwell Protocol Interface (RPI) was used in the early 1990s on some Maestro modems which did not have full support for error correction and data compression built into the modem. Effectively, the error correction and data compression was done by the computer, not the modem. Provided RPI was supported by the software, the modem could connect with error correction and data compression. Some later models also support the +H command which is used to control RPI.

+H0	Disable RPI and video ready mode.

+H1	Enable RPI and set port speed to 19200 bit/s.

+H2	Enable RPI and set port speed to 38400 bit/s.

+H3	Enable RPI and set port speed to 57600 bit/s.

+H11	Enable RPI+ mode. A WinRPI or WinRPI95 host PC driver must be running.

+H16	Enable video ready mode.

+MS — Modulation Select

This extended format command is the usual command used to control modulation and carrier speed. On some modems, the carrier speed may be no higher than the port speed.

The command selects the modulation, enables or disables automode, specifies the lowest and highest carrier speeds, shows (-law or A-law codec type, and controls robbed bit signalling detection. The command format is:

+MS=<mod>,<automode>,<min_speed>,<max_RX>,<law>,<robbed>,<max_TX>

Notes:

The selected options are specified by parameters which are decimal numbers, separated by commas. All parameters are optional. Parameters not entered (enter a comma only or <CR> to skip the remaining parameters) remain at their current values.

33.6k modems have only four parameters. Trying to set the <law>, <robbed> or <max_TX> parameters on a 33.6k modem will cause an ERROR result code.

+MS command settings may be saved in a stored profile with the &W command, but are not reported by the &V command.

The speed and modulation settings are overridden when in Intelligent mode (%MI=1).

For 14400 bit/s and lower carrier speeds, the Nn command and S37 register can alternatively be used.  In which case, the +MS parameters will be modified to reflect the Nn and S37=x settings.  Use of the Nn and S37=x commands is not recommended, but is provided for compatibility with existing communication software.  S37 is not updated by the +MS command.

Reporting Selected Options:

The modem can report the current +MS parameter settings to the computer using the command “+MS?”. The response is:

	<mod>,<automode>,<min_speed>,<max_RX>,<law>,<robbed>,<max_TX>

Example response:

	12,1,300,56000,1,0,33600 	(shows default values for a V.90 modem)

Reporting Supported Options:

The modem can report the available parameter possibilities using the command “+MS=?”. The response is:

	(supported <mod> values),(supported <automode> values),(supported <min_speed> values),(supported <max_RX> values), (supported <law> values), (supported <robbed> values), (supported <max_TX> values)

Example response:

	(0,1,2,3,9,10,11,56,64,69),(0,1),(300-56000),(300-56000),(0,1),(0,1),(300-33600)   �(shows default values for a K56flex-only modem)

Parameter Definitions:

1.	<mod> — specifies the starting modulation (automode enabled) or the modulation (automode disabled) to use in originating or answering a connection.

	The options are:

<mod>�Modulation�Possible Carrier Speeds (bit/s)�Notes��0�V.21�300���1�V.22�1200���2�V.22 bis�2400 or 1200���3�V.23�1200�Note 1��9�V.32�9600 or 4800���10�V.32 bis�14400, 12000, 9600,7200, or 4800���11�V.34�33600, 31200, 28800, 26400, 24000, 21600, 19200, 16800, 14400, 12000, 9600, 7200, 4800, 2400�Default for�V.34��12�V.90�56000, 54667, 53333, 52000, 50667, 49333, 48000, 46667, 45333, 44000, 42667, 41333, 40000, 38667, 37333, 36000, 34667, 33333, 32000, 30667, 29333, 28000�Default for �V.90��56�K56flex�56000, 54000, 52000, 50000, 48000, 46000, 44000, 42000, 40000, 38000, 36000, 34000, 32000�Default for�K56flex��64�Bell 103�300���69�Bell 212�1200���74�V.FC�28800, 26400, 24000, 21600, 19200, 16800, 14400�Only on 33.6k��Note 1

For V.23, originating modes transmit at 75 bit/s and receive at 1200 bit/s; answering modes transmit at 1200 bit/s and receive at 75 bit/s.  The speed is always specified as 1200 bit/s.

2.	<automode> — enables or disables automatic modulation negotiation.

0 = Automode disabled. Modulation is fixed.

1 = Automode enabled. Modulation may change. (Uses V.8 bis or V.32 bis Annex A.) Default.

There are modulations for which there is no automatic negotiation, e.g. Bell 212 (<mod> = 69). The modem may not be able to switch from the current modulation (specified by <mod>) to some other modulation. For example, there is no standard way to automode from Bell 103 to V.23.

If <automode> = 0, automode is disabled, the modulation is fixed, the modem will establish carrier with the modulation specified in <mod>, or disconnect:

a.	If <max_RX> or <max_TX> is within the speeds supported by the modulation specified by <mod>, the selected maximum carrier speed is as specified.  For example:

	+MS=9,0,1200,4800    selects V.32, 4800 bit/s fixed speed.

b.	If <max_RX> or <max_TX> is greater than the highest speed supported by the modulation, the starting speed is the highest speed supported by the selected modulation.  For example:

+MS=10,0,2400,14400    selects V.32 bis, 14400, 12000, 9600, 7200 or 4800 bit/s.

c.	To emulate the N0 S37=x command sequence to select fixed mode operation, specify the <min_speed>, <max_RX> and <max_TX> all the same requested speed, and <mod> to be the modulation for that speed.  For example:

+MS=11,0,16800,16800,1,0,16800    selects V.34, 16800 bit/s fixed speed (no comparable S37 command).

+MS=9,0,12000,12000,1,0,12000    selects V.32 bis 12000 bit/s fixed speed (same as N0S37=10).

If <automode> = 1, automode is enabled, the modem starts with the preferred modulation as set in the <mod> parameter, but may change modulation if it cannot connect with the preferred modulation. The modem connects at the highest possible speed in accordance with V.8 bis/V.8. If V.8 bis/V.8 is not supported by the remote modem, then V.32 bis Annex A is used.

a.	If <max_RX> or <max_TX> is greater than the highest speed supported by the modulation specified by <mod>, the modem automodes down from the highest speed of the selected modulation.  For example:

+MS=10,1,1200,24000    selects automoding down from V.32 bis 14400 bit/s.

b.	To emulate issue of the N1S37=x command sequence, specify the modulation and the speed to start automoding down from using <mod>, <max_RX> and <max_TX> respectively.  Set <min_speed> to 300 to allow automoding all the way down to V.21 300 bit/s.  For example:

+MS=11,1,300,16800    selects automode starting at V.34 16800 bit/s

+MS=9,1,300,12000    selects automode starting at V.32 bis 12000 bit/s (same as N1S37=10).

3.	<min_speed> — specifies the lowest carrier speed (in bit/s) at which the modem may establish a connection. <min_speed> affects both the RX speed and TX speed. For example, 2400 specifies the lowest carrier speed to be 2400 bit/s.  The default is 300 bit/s.

4.	<max_RX> — specifies the highest receive carrier speed (in bit/s) at which the modem may establish a connection.  For example, 14400 specifies the highest speed to be 14400 bit/s.  The default is 33600 bit/s for V.34 modems, 56000 bit/s for K56flex and V.90 modems.

5.	<law> — specifies the codec type. Shows the “law” used by the exchange to convert 8-bit numbers into voltages on the telephone line. A 56k modulation cannot be established unless the law is correctly set to match the exchange which the modem is connected to. In the +MS command, this parameter is read-only, but can be changed with the %U command. This parameter does not exist on V.34 modems.

0 = (-law (used in USA. Set with %U0.)

1 = A-law (used in ITU countries, such as Australia. Set with %U1. Default.)

6.	<robbed> — enables or disables robbed bit signalling detection. Robbed bit signalling is used on USA ISDN lines. It involves the least significant bit of every sixth sample being used for inter-exchange signalling purposes, thus making the bit unavailable for carrying user data. Robbed bit signalling is not used in ITU countries, such as Australia. The ITU has defined separate signalling channels. This parameter does not exist on V.34 modems. Note that ATZ will reset <robbed> to 0 (disabled).

	0 = Robbed bit signalling detection disabled. (Default.)

	1 = Robbed bit signalling detection enabled.

7.	<max_TX> — specifies the highest transmit carrier speed (in bit/s) at which the modem may establish a connection.  For example, 31200 specifies the highest speed to be 31200 bit/s. This parameter does not exist on V.34 modems, the <max_RX> parameter controls both the transmit and receive speeds. The default is 33600 bit/s, since a 56k modem could potentially connect with V.34 modulation and that TX speed. The actual TX speed for K56flex and V.90 modulations is limited to a maximum of 31200 bit/s, and is an integer multiple of 2400 bit/s, as given in the V.34 row of the table of modulations above. The actual TX speed is also limited to be no higher than the <max_RX> setting. So, on a 56k modem, if <max_TX> is set to be a higher figure than <max_RX>, the modem will ignore the <max_TX> figure and limit the TX speed to be no faster than the <max_RX> setting.

AT- Commands

-K — MNP Extended Services

Disables or enables conversion of a V.42 LAPM connection to an MNP Class 10 connection.

-K0 (default)	Disables V.42 LAPM to MNP 10 conversion.

-K1	Enables V.42 LAPM to MNP 10 conversion.

-K2	Enables V.42 LAPM to MNP10 conversion, inhibits MNP Extended Services initiation during LAPM answer mode detection phase.

NVRAM:	Saved.

-SDR — Set Distinctive Ring

The -SDR command enables or disables detection and reporting of distinctive ring�xe "distinctive ring"�. 

One, two, or three distinctive ring cadences can be simultaneously enabled depending upon the -SDR setting (a bit mapped number). The ring type is reported by “RINGn”, where n refers to the distinctive ring type (1, 2, or 3). RING1�xe "RING1"� refers to any ring cadence with one ring in it (as used by some PABXs). RING2�xe "RING2"� refers to any ring cadence with two rings in it, such as the traditional Australian double ring for voice calls (Telstra DR0). RING3�xe "RING3"� refers to any ring cadence with three rings in it (such as Telstra DR7, used for fax calls). When �SDR is set to greater than zero, all distinctive rings are detected but only the selected cadence(s) are reported. The other rings are not reported, also the RI pin on the serial port remains false. 

-SDR=0 (default) Disables Distinctive Ring. Any valid ring detected is reported as RING.

-SDR=1	Enables reporting of RING1.

-SDR=2	Enables reporting of RING2.

-SDR=3	Enables reporting of RING1 and RING2.

-SDR=4	Enables reporting of RING3.

-SDR=5	Enables reporting of RING1 and RING3.

-SDR=6	Enables reporting of RING2 and RING3.

-SDR=7	Enables reporting of RING1, RING2 and RING3.

AT# Commands

#CID — Caller ID

The #CID command�xe "#CID command"� enables or disables Caller ID.

#CID?	Retrieves the current Caller ID mode from the modem.

#CID=?	Returns the mode capabilities of the modem in a list with each element separated by commas.

#CID=0	Disables Caller ID.

#CID=1	(Default.) Enables Caller ID with formatted presentation to the computer. The modem will present the data items in a <Tag><Value> pair format. The expected pairs are data, time, caller code (telephone number), and name. 

#CID=2 	Enables Caller ID with unformatted presentation to the DTE. The modem will present the entire packet of information, excluding the leading U's, in ASCII printable hex numbers.

Formatted Form Reporting

The modem presents the data in the <tag> = <value> pair format as described in the table below. Spaces are present on both sides of the equal sign.

Tag�Description��DATE�DATE = MMDD where MM is the month number (01 to 12) and DD is the day number (01..31).��TIME�TIME = HHMM where HH is the hour number (00 to 23) and MM is the minute number (00 to 59).��NMBR�NMBR = <number> or P or O where <number> is the telephone number of the caller, where P indicates that the calling number information is not available since the originating caller has requested private service, and where O indicates that the calling number information is not available or out of service at the calling location.��NAME�NAME = <listing name> where <listing name> is the subscription name.��MESG�MESG = <data tag> <length of message> <data> <checksum> in printable ASCII hex numbers. This tag indicates a data item not listed above. The message is only possible for Multiple Message Format.��Notes:

The modem does not present any Caller ID information if the modem detects a checksum error in the Caller ID packet.

In the event of an unrecognized data tag, the modem will present the data in ASCII hex numbers following the MESG tag.

Example of Formatted Form Reporting

1. The following example illustrates the standard Caller ID message packet.

RING

DATE = 0321

TIME = 1405

NMBR = 5045551234

NAME = A N OTHER

RING

RING

2. The following example illustrates the case where the tag of the packet is not recognised by the modem.

RING

MESG = 060342424231

RING

RING

Unformatted Form Reporting

The modem presents all information and packet control information found in the message. The modem, however, excludes the leading U's (channel seizure information) from the presentation. The packet is presented in ASCII printable hex numbers, the modem does not insert spaces, or line feeds, for formatting between bytes or words of the packet. The modem does not detect the checksum of the packet.

Example of Unformatted Form Reporting

RING

0412303332323234303539313435353132333435

RING

RING

Obsolete Commands

A few old commands are obsolete and no longer perform any function. Some of them respond OK when tried. Some of them respond ERROR. All of them do nothing and should not be used. The following are obsolete — -Q, )M, @M, :E.

�VOICE COMMANDS

Introduction

Voice commands are used to invoke such things as answering machine capability, speakerphone and Simultaneous Voice and Data (SVD). Speakerphone and SVD can be used with a communications program provided the necessary commands are issued to the modem. The commands to do that are explained in this chapter. Naturally, it is more convenient if there is some part of the software which can invoke speakerphone or SVD, just by pointing and clicking. If you do not already have such software — for example, PhoneTools — Maestro has suitable optional extra software. The details on how to do answering machine capability are not so useful, since a large amount of data would be required to be sent to the modem to produce any voice output. If a more complete guide to the voice command set is required, please see the Conexant AT Command Reference Manual, see page � PAGEREF _Ref441558744 �57�.

Please note, the audio signals for SVD or speakerphone must be sent to the modem through the modem’s audio connectors. If a headset is plugged into your sound card (in the computer) and only a data cable is connected between the computer and the modem, there is no analog path for the audio signals to get from the headset to the modem. The headset should be plugged into the modem. Alternatively, it may be possible to arrange extra audio cables from the sound card to the modem such that the signals from the headset get to those cables then to the modem. Both microphone and headphone/speaker signals must be handled correctly. That would be a task for a person with technical knowledge about both the sound card and the modem.

When Internet voice software is being used, the voice capabilities of the modem are slumbering unused. The modem is being used purely as a pathway for computer data. The headset should be plugged into the sound card. The sound card converts your voice signal into a digital data stream, then your CPU massages the data rate down to something within the capabilities of the modem, then the voice data is sent out through the modem, over the Internet, to the computer at the other end, their CPU converts it to a form suitable for their sound card and they hear your voice. This all happens simultaneously in both directions. Both ends normally need to be running the same Internet voice software. International calls can be done at a cheap price this way. It is even possible to use certain ISPs as a link to the normal PSTN, so you can be using Internet voice software your end but the person you are calling only needs a normal telephone. Consult your ISP — such as Ozemail — for more details.

Microphones and Speakers

Woomera modems have a microphone and a speaker built-in, but there are limits to what can be done inside a modem. An external high quality microphone and speaker would be better for voice functions. A directional microphone with a stand and a flexible stalk would be good.

A headset is a popular modem accessory. A headset is a combination of a pair of headphones and a microphone on a little flexible stalk attached to the headphones. Headphones are a possible replacement for a speaker, such as the one built in to the modem. Advantages of headphones are that the sound is very clear and there is almost no sound output from the headphones which can be picked up by the microphone. Privacy is good and speakerphone works the best. Electrically speaking, the headphones and the microphone are separate devices. It is the combined physical packaging which makes a headset. A headset often gives the best possible audio quality because the distance from mouth to microphone is kept constant.

The best external speakers are the powered stereo kind as are commonly sold for computer sound cards. “Powered” means that the speakers have their own audio amplifier built-in. The modem likes being presented with a speaker impedance well above its minimum of 8 Ohms, powered speakers do that. Powered speakers always have some source of power for the amplifier, typically a mains plug, but sometimes a connection to the computer or a plug pack. They have a little light to indicate when power is on. Powered speakers can be plugged into either the speaker socket or the headphone socket. Do not turn the volume up too high. Unpowered speakers are usually satisfactory with only one speaker plugged in. If both unpowered speakers were plugged in, they would present the modem with a low impedance, below the 8 Ohm limit, which is bad. An unpowered speaker can only be plugged into the speaker socket.

One handy way of achieving powered speakers is to connect an audio cable between the modem headphone output socket and the computer sound card “line input” socket. You want a shielded audio cable with 3.5 mm male stereo audio connectors at both ends. Such cables are sold by electronics suppliers such as Dick Smith, Jaycar or Tandy. Most sound cards have a suitable free line input socket, check your sound card documentation to make sure. This way, you can leave your speakers connected as usual to the sound card. Control your speaker volume the usual way. Set the balance between the modem volume and other computer sound sources with the “line input” volume control slider on your sound card volume control application.

Using SVD

Sometimes it can be useful to be able to talk with the other person at the other end of a modem connection, both voice and data share the one telephone connection. This is known as simultaneous voice and data (SVD). A special SVD modulation must be established. There are two methods, AudioSpan SVD (ASVD) and Digital Simultaneous Voice and Data (DSVD). As far as the computer is concerned, the call appears to be a normal data call, but due to some of the capacity being used up by the voice traffic, the flow of data is slower than normal. 

SVD can be useful in technical support situations where the support person wishes to talk to the user at the other end and at the same time use remote control software to do things with the user’s computer. Some multi-player games can swap data via modems. People playing such games often like to talk to each other during the progress of the game. SVD is not used for Internet voice software, under those circumstances the conversion between analog to digital is done by the sound card in the computer, the modem is used simply as a path for digital data. 

SVD is not essential. If two telephone lines are available at both ends, then that gives the best voice quality and the highest data rate, simply by using one line for the voice conversation and the other for the modem connection.

Some Woomera series voice modems support AudioSpan SVD. The audio quality for voice is poor. The available data rate is reduced regardless of whether the audio is being used for conversation. Of course, if AudioSpan is off, then the full carrier speed of the modem is available. The data modulation is modified in such a way that the voice signal is carried in the error vector associated with each constellation point. (That last sentence was for technical gurus with some knowledge of modem modulation techniques.) AudioSpan SVD is relatively easy to implement and does not require any extra chips.

Only some voice modem models support DSVD. The digital data stream between modems is adaptively shared between voice data and computer data. Less computer data capacity is lost if there is no conversation. The modem converts the voice analog signal into a compressed digital data stream, using a special extra DSVD chip in the modem. Then that voice data stream is mixed in with the normal computer data stream, in such a way that the modem at the other end can easily separate them again. The modem at the other end decodes the voice data stream and plays it through its audio output. This all happens simultaneously in both directions. The audio quality is much better. Both modems must support DSVD for DSVD to work at all. 

All Woomera series voice modems have an internal microphone and loudspeaker, so no special audio connections are necessary. However, having at least an external powered speaker will give you better audio quality. An external speaker and directional microphone would be better still. A quality headset would be the best.

Most software does not support SVD without some customisation, so what has to happen is: (1) Initialise the modem and turn on SVD; (2) dial and connect, data mode is entered, data may flow; (3) users pick up handsets or converse hands free; (4) one end hangs up, the modems disconnect, the audio link is broken.

Using SVD in a Communications Program

Sometimes, it can be handy to be able to call someone and transfer files between your computer and theirs. Communications programs make this easy, but normally, when the modems are connected, the humans cannot talk because there is only one telephone line. If both ends have modems with SVD, a data session may be started without preventing conversation.

Make sure your communications program is working normally and you can successfully call places like Austpac (on 131400) and the Maestro Support BBS (on (02) 6253 4844). Start your communications program and get to the terminal screen. The rest of this explanation will assume you are running PhoneTools, similar techniques apply to other communications programs, such as Windows HyperTerminal.

Assuming the port parameters have been set and the modem has already been initialised in the usual way, issue the AudioSpan SVD initialisation string:

AT-SMS=2

Press Enter (send a carriage return, written <CR>) and the modem should respond “OK”. Pick up the handset on the telephone which is plugged into the modem, then dial the other person and conduct a conversation with them. A similar modem initialisation is done the other end; that could all happen while you are on the phone to them. Both ends must be talking on the phone plugged into the modem. Agree who will be the originate end and who will be the answer end. The originate end issues “ATD<CR>”. The answer end sees “RING” and issues “ATA<CR>” immediately. The two modems get connected — there is a period of silence on the handsets while this happens — then both ends see a connection report.

You may now continue the normal voice conversation, plus you can have a “teletype conversation” — whatever one person types, the other person will see on screen. You can also transfer files using the Zmodem file transfer protocol. The sending end selects the Zmodem file transfer protocol, the file to be sent and starts the transfer. The receiving end simply has to have Zmodem auto download on, which is the default for most communications software. The file is transferred, ending up in the recipient’s download folder (directory).

When all file transfers are finished, one end hangs up the modem by clicking on the Hangup button in the toolbar. The modem at the other end automatically hangs up as well. The voice conversation may continue as normal. Another data session could be initiated with ATD, etc., as before. End the voice conversation in the usual way. All this has only needed one telephone call on one telephone line.

Using Speakerphone

Speakerphone is used to conduct a normal voice conversation over the telephone line. No modem modulation is used. The person at the other end needs only to have a normal telephone. However, you must have a Maestro modem model which supports speakerphone capability. One characteristic of speakerphone is that it is very difficult to do well. Maestro modems feature position-independent full-duplex speakerphone. That means that you can move around when talking and the persons at both ends of the conversation may speak simultaneously. Inferior implementations of speakerphone use half-duplex, which means that your microphone cuts out when the other person is speaking, that is annoying because you cannot interrupt, you must wait until they stop speaking before you can say anything. That spoils the natural flow of conversation. 

Even with the best technology, it is impossible to do a perfect job of speakerphone, there is always some echo in the sound. Inside a modem case, there is inevitably a high level of leakage of sound from the internal speaker to the internal microphone. The modem has difficulty coping with that leakage, resulting in the voice quality being poorer than it could be. You can improve the situation by plugging in an external directional microphone and an external speaker, well separated from the microphone. The external speaker will make the biggest difference. With speakerphone, it is recommended that you always use an exterrnal speaker, or microphone, or both. 

Please see the section above for a discussion of microphones and speakers. The best possible speakerphone voice quality will be obtained by using a headset. 

Using Speakerphone in a Communications Program

Make sure your communications program is working normally and you can successfully call places like Austpac (on 131400) and the Maestro Support BBS (on (02) 6253 4844). Start your communications program and get to the terminal screen. The rest of this explanation will assume you are running PhoneTools, similar techniques apply to other communications programs, such as Windows HyperTerminal.

Assuming the port parameters have been set and the modem has already been initialised in the usual way, issue the Speakerphone initialisation string:

AT#CLS=8#VRN=0#VLS=6

Press Enter (send a carriage return, written <CR>) and the modem should respond “OK”. You will also see “(h”, that indicates that the telephone (if any) plugged into the modem is hung up. Then dial, using a modem command string:

ATD<number>

Where <number> represents the telephone number of the person you wish to speak to. Press Enter. The modem will dial, then respond:

VCON

The speakerphone voice conversation may then continue as normal. When the conversation is over, issue ATH to make the modem hang up. If the other end hangs up first, you may see “(b”, that indicates that the modem has detected busy tone. Just ignore that.

Voice Commands

-SMS — Select AudioSpan/DSVD Mode

The -SMS command enables and disables SVD. Numeric parameters are represented by x, y, z and t, explained below. The x parameter is essential, y, z, and t are optional.

-SMS=x, y, z, t

x:	AudioSpan/DSVD/Data mode select and automatic mode select enable

0	Data mode only

1	DSVD mode (A non-DSVD modem responds “ERROR”)

2	AudioSpan mode (A non-AudioSpan responds “ERROR”)

3	Automatic DSVD/AudioSpan/Data mode select (default)

	Note: The command “-SMS=1” does the same as “-SSE=1”. The command “-SMS=0” does the same as “-SSE=0”.

y:	Minimum data carrier speed (bit/s) with audio for AudioSpan mode (default and min = 4800 bit/s)

z:	Maximum data carrier speed (bit/s) with audio for AudioSpan mode (default and max = 4800 bit/s for V.61 modulation, = 9600 for ML144 modulation, = 14400 for ML288 modulation)

	Note: y and z must not lie outside the minimum and maximum limits given. They must be a value from: 4800, 7200, 9600, 12000, 14400 bit/s.

t:	Symbol rate for ML288 modulation, set to 0 for normal operation (default = 0. Reserved for test purposes = 1 - 6)

-SMS?	Reports currently set -SMS parameters, “x, y, z, t”

-SMS=?	Reports the available range of parameters for the -SMS command. Responds “(0,1,2,3),(4800-14400),(4800-14400),(0,1,2,3,4,5,6)”.

-SSE — Enable/Disable DSVD

-SSE=0	Disable DSVD (default), equivalent to “-SMS=0”

-SSE=1	Enable DSVD (A non-DSVD modem responds “ERROR”), equivalent to “-SMS=0”

-SQS — Select AudioSpan Modulation

This command only works in AudioSpan mode. Numeric parameters are represented by x and y, explained below.

-SQS=x, y

x:	Select modulation mode

0	V.61 modulation

1	ML144 modulation

2	ML288 modulation (Default)

y:	Enable/disable AudioSpan automatic modulation (automode) selection (V.61, ML144, ML288)

0	Disable AudioSpan automodulation. The AudioSpan modulation used is specified by the x parameter. If the selected modulation is not supported by the modem, ERROR is reported and the x parameter is not changed. If the remote modem does not support the selected modulation, the modem disconnects.

1	Enable AudioSpan automodulation (default). The modem starts with the AudioSpan modulation specified by the x parameter and falls back from ML288, to ML144, to V.61, or to data mode (for example, V.34 or V.32 bis) depending on the selected x parameter, the remote modem capability, and line conditions.

-SQS?	Reports currently set -SQS parameters, “x, y”

-SQS=?	Reports the available range of parameters for the -SQS command. Responds “(0,1,2),(0,1)”.

Notes

AudioSpan audio quality is dependent upon modulation mode, data rate and telephone line quality. Some guidelines are:

1. Higher quality telephone lines provide better audio quality than impaired telephone lines.

2. A lower data speed with audio provides better audio quality than higher data speed with audio. For example, a ML288/9600 connection will be audibly superior to a ML288/14400 connection.

3. For identical data speed with audio using different modulations (for example, ML144 versus ML288), the audio quality at ML288 will be superior. For example, a ML288/9600 will be audibly superior to a ML144/9600 connection.

-SMC — Enable/Disable ML144 Data Burst

ML144 data burst can be enabled using the -SMC command in ML144 modulation (AudioSpan only). Data burst will keep the audio channel open only when energy is detected on the handset or headset. When silence is detected in data burst mode, the connected modems will upshift in speed for higher throughput. Disabling data burst mode will keep the audio channel open at all times during the AudioSpan connection.

-SMC= x

0	Disable data burst

1	Enable data burst (Default)

-SMC?	Reports currently set -SMC parameters, “x”

-SMC=?	Reports the available range of parameters for the -SMC command. Responds “(0,1)”.

#BDR — Select Port Speed (Baud Rate)

Selects a particular port speed and turns off automatic port speed sensing, which allows a full duplex command mode. This command is only important when sending and receiving voice messages, so it will not be further explained here. Please see the Conexant AT Command Reference Manual for more details.

#CLS — Select Data, Fax or Voice/Audio

The #CLS command is very important. It selects Data, Fax or Voice/Audio mode. It largly replaces the +FCLASS command.

#CLS?	Report current #CLS setting.

#CLS=?	Report all possible #CLS settings.

#CLS=0	Data. The modem will originate or answer as a data modem.

#CLS=1	Fax Class 1.

#CLS=2	Fax Class 2.

#CLS=8	Voice/Audio Mode. When a call is originated or answered with #CLS=8 active, the modem goes into Online Voice Command Mode.

#MDL? — Identify Model

In response to the #MDL? command the modem replies with a string indicating the model number of the chipset.

#MFR? — Identify Manufacturer

In response to the #MFR? command the modem replies with a string indicating the chipset manufacturer (ROCKWELL).

#REV? — Identify Revision Level

Gives a string with the current firmware revision, same as the response to an I3 command.

#TL — Audio Output Transmit Level

The #TL command�xe "#TL command"� adjusts the transmit level of the data pump audio output. This command appears not to be implemented in present firmware.

#VBQ? — Query Buffer Size

Returns the size of the voice transmit and voice receive buffers (16384 bytes).

#VBS — Bits Per Sample

Sets the number of bits (2, 4 or 8) per voice sample point. This command is only important when sending and receiving voice messages, so it will not be further explained here. Please see the Conexant AT Command Reference Manual for more details.

#VBT — Beep Tone Timer

Defines the time period for which DTMF tones or fixed tones are generated, when in Online Voice Command Mode. This command is only important when sending and receiving voice messages, so it will not be further explained here. Please see the Conexant AT Command Reference Manual for more details.

#VCI? — Identify Compression Method

Identifies the proprietary compression method of Rockwell ADPCM. This command is only important when sending and receiving voice messages, so it will not be further explained here. Please see the Conexant AT Command Reference Manual for more details.

#VLS — Voice Line Select

#VLS=?	Report the range of possible #VLS settings.

#VLS?	Report the present #VLS setting.

#VLS=0 (default)	Telephone line with handset. Note: “Handset” means an ordinary telephone plugged into the “handset” socket on the modem.

#VLS=1	Handset only. Can be used to record or play a message.

#VLS=2	Headphones/speaker only.

#VLS=3	Microphone only.

#VLS=4	Telephone line with handset (as #VLS=0) plus headphones/speaker.

#VLS=5	Microphone and headphones/speaker (or headset)

#VLS=6	Microphone and headphones/speaker, with howl-round reduction.

#VLS=7	Valid only in Voice On-line mode. Mutes handset.

#VLS=8	Valid only in Voice On-line mode. Engages Caller ID relay, allows modem to record a conversation.

#VLS=9	Sound files may be played and recorded through the handset.

#VRA — Ringback Goes Away Timer (Originate)

Sets a timer. Used when originating a voice call. If ringback tone is not detected within this period after a previous ringback tone has been detected (default 7 seconds), the modem assumes the call has been answered and switches to Online Voice Command Mode. This command is only important when sending and receiving voice messages, so it will not be further explained here. Please see the Conexant AT Command Reference Manual for more details.

#VRN — Ringback Never Came Timer (Originate)

Sets a timer. Used when originating a voice call. If ringback tone is not detected within this period after dialling (default 10 seconds), the modem assumes the call has been answered and switches to Online Voice Command Mode. This command is only important when sending and receiving voice messages, so it will not be further explained here. Please see the Conexant AT Command Reference Manual for more details.

#VRX — Voice Receive

Starts Voice Receive. The modem digitises sound from the currently selected source and sends the bytes to the computer. Please see the Conexant AT Command Reference Manual for more details.

#VSD — Enable Silence Deletion (Receive, ADPCM)

Obsolete command. Does nothing. Please see the Conexant AT Command Reference Manual for more details.

#VSK — Buffer Skid Setting

Sets the amount of “skid” space (bytes) in the Voice Transmit buffer. When the computer is sending bytes to the modem during Voice Transmit, the modem will send XOFF to tell the computer to stop sending before the modem’s buffer overflows. The computer may send some more (default 255) bytes, but it must stop before the buffer overflows. Please see the Conexant AT Command Reference Manual for more details.

#VSP — Silence Detection Period (Receive, ADPCM)

If the modem is doing Voice Receiving and it hears quiet or silence for more than (default) 5.5 seconds, it sends <DLE>q or <DLE>s to the computer. That lets the computer react appropriately to the quiet or silence. Please see the Conexant AT Command Reference Manual for more details.

#VSR — Sampling Rate Selection

Sets the sampling rate for voice receiving or transmitting. Selects between 7200 sample/s or 11025 sample/s. Please see the Conexant AT Command Reference Manual for more details.

#VSS — Silence Detection Tuner (Receive, ADPCM)

Sets the sensitivity of silence detection. Please see the Conexant AT Command Reference Manual for more details.

#VTD — DTMF Tone Reporting

Controls the modem’s ability to detect various tones during Voice Receive, Voice Transmit and Online Voice Command Mode. Please see the Conexant AT Command Reference Manual for more details.

#VTM — Enable Timing Mark Placement

Controls the placement of <DLE>t timing marks (1 second interval) in the data stream by the modem during voice receiving. Please see the Conexant AT Command Reference Manual for more details.

#VTS — Generate Tone Signals (Online Voice)

The modem can generate tones when in Online Voice Command Mode. Please see the Conexant AT Command Reference Manual for more details.

#VTX — Voice Transmit

When the modem is in Online Voice Command Mode, starts Voice Transmit Mode. Please see the Conexant AT Command Reference Manual for more details.

#VGT — Set Playback Volume in Command Mode

Sets the playback volume of the headphone/speaker output. Please see the Conexant AT Command Reference Manual for more details.

�FAX COMMANDS

Introduction

Due to the large amount of data involved and tight timing constraints�xe "Fax Commands"�, fax operation cannot be carried out manually. However, some fax (+F) commands may be issued to the modem manually. For this reason, the following commands have been included as a guide. If a more complete guide to the fax command set is required, please see the Conexant AT Command Reference Manual, see page � PAGEREF _Ref441558744 �57�. The international fax standards are available from the ITU, please see their website www.itu.ch/ for more details. Fax Class 2 is now considered obsolete.

Some of the following fax commands (such as +FCLASS) may be used to interrogate the modem for current setting or capability. To report capability, append “=?” after the command name.  To report the current setting, append just “?”, with no equal sign.

For example:

AT+FCLASS=?	Report fax class�xe "Fax Class"� capability (0,1 and 2).�AT+FCLASS?	Report current fax class (0,1 or 2).�AT+FAE=?	Report adaptive auto answer capability (0 and 1).�AT+FAE?	Report current adaptive auto-answer setting (0 or 1).

Fax Class 1 Command Summary

+FCLASS=�Fax class��+FLID=�Local ID string��+FAE�Adaptive auto-answer (also +FAA)��+FTS�Stop transmission and wait 10mS��+FRS�Receive 10 seconds silence��+FTM�Transmit data��+FRM�Receive data��+FTH�Transmit data with HDLC framing��+FRH�Receive data with HDLC framing���RESULT CODES

The modem responds to commands from the computer and to activity on the telephone line by signalling to the computer in the form of result codes�xe "Result Codes"�. The complete list of result codes for Maestro modems is given below.

Two forms of each result code are possible: an English-like, or verbose response in words or a decimal number.  See the V command for information on how to control modem responses.

Verbose responses are preceded and followed by a <CR><LF> sequence, so all modem responses appear on a separate line.  Numeric responses are followed by a <CR> only.  Modem result codes may be disabled altogether by issuing the Q1 (quiet on) command.

General Result Codes

Num�Verbose�Description��00�OK�The OK code�xe "OK"� is returned by the modem to acknowledge execution of a command line.��02�RING�The modem sends this result code�xe "RING"� when incoming ring is detected on the telephone line. It can also occur during an SVD call.��03�NO CARRIER�The modem sends this result code�xe "NO CARRIER"� when attempting to establish a connection if:

1. Ringback is detected and later ceases but no carrier is detected within the period of time determined by register S7, or

2. No ring back is detected within the period of time determined by register S7.



This result code is also used when the modem auto-disconnects due to loss of carrier.

Under X0, if busy tone detection is enforced this result code is used as a response to the detection of busy tone.

Under X0, if dialtone detection is enforced or selected this result code is used to indicate that dialtone has not been detected.��04�ERROR�The modem returns this result code�xe "ERROR"� if the command line contains a syntax error or it is unable to execute a command contained in the command line. It is also returned if a command does not exist or if the parameter supplied is outside the permitted range.



Under X0, X1, X2 and X3, this result code is used instead of DELAYED and BLACKLISTED.��06�NO DIALTONE�For X2 and X4, the modem sends this result code�xe "NO DIALTONE"� if it has been set to wait for dial tone during dialling but none is received.��07�BUSY�For X3 and X4, if busy�xe "BUSY"� tone detection is enforced, the modem sends this result code when attempting to originate a call if the busy (engaged) signal is detected on the telephone line.��08�NO ANSWER�The modem sends this result code�xe "NO ANSWER"� when attempting to originate a call if a continuous ring back signal is detected on the line until the expiration of the time set in register S7.��24�DELAYED�For X4, the modem returns this result code�xe "DELAYED"� when a call fails to connect and the number dialled is considered delayed due to country blacklisting requirements (not applicable in Australia).��32�BLACK-LISTED�For X4, a call has failed to connect and the number dialled is considered blacklisted�xe "BLACKLISTED"� (not applicable in Australia).��33�FAX�The modem returns this result code when a fax�xe "FAX"� modem connection is established in a fax mode answer.��35�DATA�The modem returns this result code when a data modem connection is established in a fax mode answer.��65�COMPRES-SION: CLASS 5�COMPRESSION connection reporting has been enabled (see X, W and S95=n commands) and the modem has connected with MNP Class 5 data compression successfully negotiated.��67�COMPRES-SION: V.42BIS�COMPRESSION�xe "COMPRESSION"� connection reporting has been enabled (see X, W and S95=n commands) and the modem has connected with V.42 bis data compression successfully negotiated.��69�COMPRES-SION: NONE�COMPRESSION connection reporting has been enabled (See X, W and S95=n commands) and the modem has connected without data compression.��76�PROTOCOL: NONE�PROTOCOL�xe "PROTOCOL"� connection reporting has been enabled (See X, W and S95=n commands) and the modem has connected without any form of error correction.��77�PROTOCOL: LAP-M�PROTOCOL connection reporting has been enabled (See X, W and S95=n commands) and the modem has connected with LAPM error correction (defined in V.42) successfully negotiated.��80�PROTOCOL: ALT�PROTOCOL connection reporting has been enabled (See X, W and S95=n commands) and the modem has connected with MNP 2-4 error correction successfully negotiated.��81�PROTOCOL: ALT-�CELLULAR�PROTOCOL connection reporting has been enabled (See X, W and S95=n commands) and the modem has connected with MNP 10 error correction successfully negotiated.��

Carrier Result Codes

All CARRIER result codes occur as part of the connection report when the modem connects. To enable them, X4 must be set. Either W1 must be set or bit 2 of register S95 must be on. \V0 must be set. Please see the X, W, \V and S95=n commands for details. Note that V.34, K56flex and V.90 can support asymmetric carrier speeds, that is, the carrier speed in the receive direction can be different to the carrier speed in the transmit direction. What is reported in the CARRIER result code is the receive speed. By using the \V1 command, the modem will report both transmit and receive carrier speeds.

Num�Verbose�Description��40�CARRIER 300�The 300 bit/s carrier speed �xe "Carrier"�(V.21 or Bell 103 modulation) has been established on the telephone line.��44�CARRIER 1200/75�The 1200 bit/s carrier speed (V.23 modulation) has been established on the telephone line in the receive direction, a 75 bit/s carrier exists in the transmit direction (default for originate).��45�CARRIER 75/1200�The 1200 bit/s carrier speed (V.23 modulation) has been established on the telephone line in the transmit direction, a 75 bit/s carrier exists in the receive direction (default for answer).��46�CARRIER 1200�The 1200 bit/s carrier speed (high or low channel in either V.22 or Bell 212 modulation) has been established on the telephone line.��47�CARRIER 2400�The 2400 bit/s carrier speed (high or low channel carrier in V.22 bis modulation, or V.34 modulation, receive direction) has been established on the telephone line.��48�CARRIER 4800�As above, but 4800 bit/s carrier speed (V.32, V.32 bis or V.34 modulation).��49�CARRIER 7200�As above, but 7200 bit/s carrier speed (V.32 bis or V.34 modulation).��50�CARRIER 9600�As above, but 9600 bit/s carrier speed (V.32, V.32 bis or V.34 modulation).��51�CARRIER 12000�As above, but 12000 bit/s carrier speed (V.32 bis or V.34 modulation).��52�CARRIER 14400�As above, but 14400 bit/s carrier speed (V.32 bis, V.FC or V.34 modulation).��53�CARRIER 16800�As above, but 16800 bit/s carrier speed (V.FC or V.34 modulation).��54�CARRIER 19200�As above, but 19200 bit/s carrier speed (V.FC or V.34 modulation).��55�CARRIER 21600�As above, but 21600 bit/s carrier speed (V.FC or V.34 modulation).��56�CARRIER 24000�As above, but 24000 bit/s carrier speed (V.FC or V.34 modulation).��57�CARRIER 26400�As above, but 26400 bit/s carrier speed (V.FC or V.34 modulation).��58�CARRIER 28800�As above, but 28800 bit/s carrier speed (V.FC or V.34 modulation).��78�CARRIER 31200�As above, but 31200 bit/s carrier speed in the receive direction (V.34 modulation).��79�CARRIER 33600�As above, but 33600 bit/s carrier speed (V.34 modulation).��150�CARRIER 32000�As above, but 32000 bit/s carrier speed 

(K56flex or V.90 modulation).��151�CARRIER 34000�As above, but 34000 bit/s carrier speed (K56flex modulation).��152�CARRIER 36000�As above, but 36000 bit/s carrier speed 

(K56flex or V.90 modulation).��153�CARRIER 38000�As above, but 38000 bit/s carrier speed 

(K56flex or V.90 modulation).��154�CARRIER 40000�As above, but 40000 bit/s carrier speed (K56flex modulation).��155�CARRIER 42000�As above, but 42000 bit/s carrier speed (K56flex modulation).��156�CARRIER 44000�As above, but 44000 bit/s carrier speed 

(K56flex or V.90 modulation).��157�CARRIER 46000�As above, but 46000 bit/s carrier speed (K56flex modulation).��158�CARRIER 48000�As above, but 48000 bit/s carrier speed 

(K56flex or V.90 modulation).��159�CARRIER 50000�As above, but 50000 bit/s carrier speed (K56flex modulation).��160�CARRIER 52000�As above, but 52000 bit/s carrier speed 

(K56flex or V.90 modulation).��161�CARRIER 54000�As above, but 54000 bit/s carrier speed (K56flex modulation).��162�CARRIER 56000�As above, but 56000 bit/s carrier speed 

(K56flex or V.90 modulation).��195�CARRIER 28000�As above, but 28000 bit/s carrier speed (V.90 modulation).��196�CARRIER 29333�As above, but 29333 bit/s carrier speed (V.90 modulation).��197�CARRIER 30667�As above, but 30667 bit/s carrier speed (V.90 modulation).��198�CARRIER 33333�As above, but 33333 bit/s carrier speed (V.90 modulation).��199�CARRIER 34667�As above, but 34667 bit/s carrier speed (V.90 modulation).��200�CARRIER 37333�As above, but 37333 bit/s carrier speed (V.90 modulation).��201�CARRIER 38667�As above, but 38667 bit/s carrier speed (V.90 modulation).��202�CARRIER 41333�As above, but 41333 bit/s carrier speed (V.90 modulation).��203�CARRIER 42667�As above, but 42667 bit/s carrier speed (V.90 modulation).��204�CARRIER 45333�As above, but 45333 bit/s carrier speed (V.90 modulation).��205�CARRIER 46667�As above, but 46667 bit/s carrier speed (V.90 modulation).��206�CARRIER 49333�As above, but 49333 bit/s carrier speed (V.90 modulation).��207�CARRIER 50667�As above, but 50667 bit/s carrier speed (V.90 modulation).��208�CARRIER 53333�As above, but 53333 bit/s carrier speed (V.90 modulation).��209�CARRIER 54667�As above, but 54667 bit/s carrier speed (V.90 modulation).��Connect Result Codes

Num�Verbose�Description��01�CONNECT�1. The modem has been set to report the carrier speed in the CONNECT line and the carrier speed is 300 bit/s, or, �xe "CONNECT"�

2. The modem has been set to report the port speed in the CONNECT line and the port speed is 300 bit/s, or,

3. The range of result codes is restricted by the X command such that no speed reporting is allowed.��05�CONNECT 1200�For X1, X2, X3 and X4, the modem sends this result code when:

1. The modem has been set to report the carrier speed in the CONNECT line and the carrier speed is 1200 bit/s (means the same as the CARRIER 1200 result code), or,

2. The modem has been set to report the port speed in the CONNECT line and the port speed is 1200 bit/s (see X, W and S95=n commands).��09�CONNECT 0600�As for CONNECT 1200, but 600 bit/s.��10�CONNECT 2400�As for CONNECT 1200, but 2400 bit/s.��11�CONNECT 4800�As for CONNECT 1200, but 4800 bit/s.��12�CONNECT 9600�As for CONNECT 1200, but 9600 bit/s.��13�CONNECT 7200�As for CONNECT 16800, but 7200 bit/s.��14�CONNECT 12000�As for CONNECT 16800, but 12000 bit/s.��15�CONNECT 14400�As for CONNECT 1200, but 14400 bit/s.��16�CONNECT 19200�As for CONNECT 1200, but 19,200 bit/s.��17�CONNECT 38400�For X1, X2, X3 and X4, the modem has been set to report the port speed in the CONNECT line and the port speed is 38400 bit/s. Notice that 38400 bit/s is not a valid carrier speed. (see X, W and S95=n commands).��18�CONNECT 57600�As for CONNECT 38400, but 57600 bit/s port speed.��19�CONNECT 115200�As for CONNECT 38400, but 115,200 bit/s port speed.��20�CONNECT 230400�As for CONNECT 38400, but 230,400 bit/s port speed.��22�CONNECT 75TX/ 1200RX�For X1, X2, X3 and X4, the modem returns this result code upon establishing a V.23 originate connection when the modem has been set to report the carrier speed in the CONNECT line.��23�CONNECT 1200TX/ 75RX�For X1, X2, X3 and X4, the modem returns this result code upon establishment of a V.23 answer connection when the modem has been set to report the carrier speed in the CONNECT line.��59�CONNECT 16800�For X1, X2, X3 and X4, the modem sends this result code upon connection when the modem has been set to report the carrier speed in the CONNECT line and the carrier speed is 16800 bit/s. Means the same as CARRIER 16800. Notice that 16800 bit/s is not a valid port speed.��61�CONNECT 21600�As for CONNECT 16800, but 21600 bit/s carrier speed.��62�CONNECT 24000�As for CONNECT 16800, but 24000 bit/s carrier speed.��63�CONNECT 26400�As for CONNECT 16800, but 26400 bit/s carrier speed.��64�CONNECT 28800�As for CONNECT 1200, but 28800 bit/s.��91�CONNECT 31200�As for CONNECT 16800, but 31200 bit/s carrier speed (V.34 modulation).��84�CONNECT 33600�As for CONNECT 16800, but 33600 bit/s carrier speed (V.34 modulation).��165�CONNECT 32000�As for CONNECT 16800, but 32000 bit/s carrier speed (K56flex or V.90 modulation).��166�CONNECT 34000�As for CONNECT 16800, but 34000 bit/s carrier speed (K56flex modulation).��167�CONNECT 36000�As for CONNECT 16800, but 36000 bit/s carrier speed (K56flex or V.90 modulation).��168�CONNECT 38000�As for CONNECT 16800, but 38000 bit/s carrier speed (K56flex modulation).��169�CONNECT 40000�As for CONNECT 16800, but 40000 bit/s carrier speed (K56flex or V.90 modulation).��170�CONNECT 42000�As for CONNECT 16800, but 42000 bit/s carrier speed (K56flex modulation).��171�CONNECT 44000�As for CONNECT 16800, but 44000 bit/s carrier speed (K56flex or V.90 modulation).��172�CONNECT 46000�As for CONNECT 16800, but 46000 bit/s carrier speed (K56flex modulation).��173�CONNECT 48000�As for CONNECT 16800, but 48000 bit/s carrier speed (K56flex or V.90 modulation).��174�CONNECT 50000�As for CONNECT 16800, but 50000 bit/s carrier speed (K56flex modulation).��175�CONNECT 52000�As for CONNECT 16800, but 52000 bit/s carrier speed (K56flex or V.90 modulation).��176�CONNECT 54000�As for CONNECT 16800, but 54000 bit/s carrier speed (K56flex modulation).��177�CONNECT 56000�As for CONNECT 16800, but 56000 bit/s carrier speed (K56flex or V.90 modulation).��180�CONNECT 28000�As above, but 28000 bit/s carrier speed (V.90 modulation).��181�CONNECT 29333�As above, but 29333 bit/s carrier speed (V.90 modulation).��182�CONNECT 30667�As above, but 30667 bit/s carrier speed (V.90 modulation).��183�CONNECT 33333�As above, but 33333 bit/s carrier speed (V.90 modulation).��184�CONNECT 34667�As above, but 34667 bit/s carrier speed (V.90 modulation).��185�CONNECT 37333�As above, but 37333 bit/s carrier speed (V.90 modulation).��186�CONNECT 38667�As above, but 38667 bit/s carrier speed (V.90 modulation).��187�CONNECT 41333�As above, but 41333 bit/s carrier speed (V.90 modulation).��188�CONNECT 42667�As above, but 42667 bit/s carrier speed (V.90 modulation).��189�CONNECT 45333�As above, but 45333 bit/s carrier speed (V.90 modulation).��190�CONNECT 46667�As above, but 46667 bit/s carrier speed (V.90 modulation).��191�CONNECT 49333�As above, but 49333 bit/s carrier speed (V.90 modulation).��192�CONNECT 50667�As above, but 50667 bit/s carrier speed (V.90 modulation).��193�CONNECT 53333�As above, but 53333 bit/s carrier speed (V.90 modulation).��194�CONNECT 54667�As above, but 54667 bit/s carrier speed (V.90 modulation).���S REGISTERS

S Register Summary

S0�Number of Rings to Auto-Answer�S26�RTS to CTS Delay Interval��S1�Ring Counter�S27�Status: B, &L, &Q, &X Commands��S2�Escape Sequence Character�S28�Status: &P Command��S3�Carriage Return Character�S29�Flash Dial Modifier Time��S4�Line Feed Character�S30�Inactivity Disconnect Timer��S5�Backspace Character�S31�Status: N, W, \V, #CID Commands��S6�Wait for Dialtone before Dialling�S32�XON Character��S7�Wait for Carrier after Dialling�S33�XOFF Character��S8�Delay for Comma Dial Modifier�S36�LAPM Failure Control��S9�Carrier Detect Response Time�S37�Set Desired Carrier Speed��S10�Lost Carrier to Hang Up Delay�S38�Delay Before Forced Hangup��S11�DTMF Dialling tone Duration�S39�Status: &K Command��S12�Escape Sequence Guard Time�S40�Status: -K, \A, \K Commands��S14�Status: E, P, Q, T, V Commands�S41�Status: %C, %E Commands��S16�Status: &T Test Register�S46�Data Compression Control��S18�Modem Test Timer, &T�S48�V.42 Negotiation Action��S19�AutoSync Bitmap Options�S82�LAPM Break Handling Options��S20�Autosync Parameter�S86�Call Failure Reason Code��S21�Status:Y, &C, &D, &J, &R, &S Cmds�S91�Data Transmit Level, Bitmap Options��S22�Status: L, M, X Commands�S92�Fax Transmit Level, Bitmap Option��S23�Status: &G, port, &T Commands �S95�Extended Connection Reporting��S24�Sleep Mode Inactivity Timer�S99�Leased Line Transmit Level��S25�Detect DTR Change����

S Register Introduction

The following definitions include all the S-Registers defined for the various Maestro modems.  Note that register numbers not included in this listing are those for which no function has been assigned.  All S-Register values are expressed in decimal notation except where noted.

S0 — Number of Rings to Auto-Answer

Setting this register to a value greater than one (1) places the modem in auto answer mode.  The modem will auto answer after receiving the number of rings specified in S0.  S0=0, the factory setting, disables auto-answer�xe "Answer:Auto"�.  If S0 was set to a value of 2 for instance (S0=2), the modem would wait for two ring cycles before answering the call.  Current Austel/ACA requirements specify that an auto answering device should not answer before two ring cycles have been received and no more than 5; for this reason the Maestro modems will accept a value greater than five, but will only auto-answer after five rings.  Similarly, setting S0 equal to one will result in the modem answering after two rings.

Range:	0, 2 - 5

Factory default:	0

NVRAM:	Saved.

Units:	Rings.

S1 — Ring Counter

When the modem is in command mode and set for auto-answer (Register S0>0), the modem automatically counts the number of times the phone rings�xe "Ring Count"�, incrementing and writing the value in S1.  The value reverts to 0 if no ring signal occurs for 8 seconds.  Once a connection is made, the modem resets the value of this register to 0.

Range:	0 - 255

Factory default:	0

NVRAM:	Not saved.

Units:	Rings

S2 — Escape Sequence Character

This register holds the ASCII value of the escape sequence�xe "Escape Sequence"� character.  The factory-set value is ASCII 43, the plus character (+).  The value for this register can be set to any ASCII value between 0 and 127.  Setting S2 to a value greater than 127 disables the escape sequence, preventing the modem from getting to on-line command mode and disabling command recognition.

Range:	0 - 255

Factory default:	43

NVRAM:	Saved.

Units:	ASCII

S3 — Carriage Return Character

This register holds the ASCII value of the terminating character at the end of a modem command string.  The factory-set value is ASCII 13 - carriage return (<CR>)�xe "Carriage Return"�.  The range for this register is 0-127.  The S3 character is used both as the command line terminator and the result code terminator.

Range:	0 - 127

Factory default:	13

NVRAM:	Not saved.

Units:	ASCII

S4 — Line Feed Character

This register holds the ASCII value of the line feed character.�xe "Line Feed"�  The factory setting is ASCII 10 - line feed (<LF>).  The range is 0-127.

Range:	0 - 127

Factory default:	10

NVRAM:	Not saved.

Units:	ASCII

S5 — Backspace Character

This register holds the ASCII value of the backspace character�xe "Backspace"�.  The factory-set value is ASCII 08 - backspace (<BS>).  The range for the register is 0-32, 127.  This character moves the cursor left, erasing the previous character.  As this value actually represents the combined operation of three characters (a backspace, a space, and another backspace), the time allotted to process the backspace character must not be any less than the time required by the modem to transmit three characters.  For this reason, a repeat-key function may not operate properly on backspaces.

Range:	0 - 32, 127

Factory default:	8

NVRAM:	Not saved.

Units:	ASCII

S6 — Wait for Dialtone before Dialling

This register determines how long the modem waits after going off-hook before it starts to dial�xe "Blind Dial"�.  This delay allows time for the telephone exchange to detect the off-hook condition of the line and apply dial tone.  This wait time only applies to the first dial tone.

S6 is used only if X0, X1, or X3 is selected.  Selecting X2 or X4 enables dial tone (call progress) detection and disables blind dialling, S6 is then used as a timer for dialtone detection.  This feature allows you to increase the time delay if you have difficulty obtaining dial tone within 2 seconds.

Note: The Wait Before Blind Dialling call progress monitoring feature (W dial modifier) applies only to detection of a second dial tone and is independent of the S6 register setting.

Range:	1 - 255

Factory default:	2

NVRAM:	Saved.

Units:	Seconds.

S7 — Wait for Carrier after Dialling

This register determines two delay�xe "Dial:Delay"��xe "Dial:Timer"� times;

1)	During call establishment it is the modem’s time delay between dialling and responding to an incoming carrier signal after initial connection.  If the modem does not detect a carrier within this time, the modem hangs up and returns the NO CARRIER result code.  If the modem detects a carrier within the specified time, it enters data mode. 

2)	Sets the length of time the modem will wait for silence before dialling the next digit when the “@” dial modifier is used in a dial string.

Range:	20 - 255

Factory default;	50

NVRAM:	Saved.

Units:	Seconds.

S8 — Delay for Comma Dial Modifier

This register determines the duration of the delay, in seconds, generated by the comma (,) dial modifier. 

Range:	0 - 255

Factory default:	2

NVRAM:	Saved.

Units:	Seconds.

S9 — Carrier Detect Response Time

This register determines how many long a carrier signal must be present for the modem to recognise it and issue a carrier detect�xe "Lights: DCD"��xe "Timer"�.  The value for the register is measured in tenths of a second.  The factory setting is 6 (0.6 second); the range is 1 (0.1 second) to 255 (25.5 seconds).

Note:  The S9 value affects the time required to recognise the presence of carrier only if X3 or X4 is selected, otherwise the time is 0.6 seconds.

Range:	1 - 255

Factory default:	6

NVRAM:	Saved.

Units:	Tenths of a second.

S10 — Lost Carrier to Hang Up Delay 

This register specifies the time between loss of remote carrier and the modem hanging up.  The delay permits the carrier to disappear momentarily without causing the modem to hang up.  This can occur on bad (noisy) telephone lines.  The value for the register is measured in tenths of a second.  The range is from 1 (0.1 second) to 255 (25.5 seconds).  The actual interval the modem waits before disconnecting is the value in S10, less the value in S9.  It is necessary therefore, to set S10 to a value larger than S9, otherwise the modem will hang up before it recognises carrier.

Setting the register to 255 causes the modem to ignore actual carrier status and assume a carrier is always present.

Range:	1 - 255

Factory default:	14

NVRAM:	Saved.

Units:	Tenths of a second.

S11 — DTMF Dialling Tone Duration

When tone dialling, this register determines the duration of the DTMF dialling tones and silent pauses.

Range:	70 - 255

Factory default:	95

NVRAM:	Saved.

Units:	Milliseconds.

S12 — Escape Sequence Guard Time

This register holds the value of the delay (Guard Time�xe "Guard Time"�) required prior to and following the escape sequence�xe "Escape Sequence"�.  The guard time also dictates how quickly the escape sequence characters must be entered, since the interval between entry of each of the three characters must be of shorter duration than that specified for the guard time. The escape sequence must be followed by a valid AT command, otherwise the modem automatically returns to data mode.

Range:	0 - 255

Factory default:	50

NVRAM:	Saved.

Units:	Fiftieths of a second

S14 — Status: E, P, Q, T, V Commands

This register is a read-only status register and is saved in the NVRAM.  The contents indicate the status of various command options. The status cannot be changed by attempting to write directly to this register.

Bit 0:	Reserved

Bit 1:	0	Echo Disabled (See the E0 command)

	1	Echo Enabled (See the E1 command) (Default)

Bit 2:	Quiet mode (Qn)

	0	Result codes Enabled (see the Q0 command)

	1	Result codes Disabled (See the Q1 command)

Bit 3:	Result codes (Vn)

	0	Numerical result codes (See the V0 command)

	1	Verbal result codes (See the V1 command)

Bit 4:	Reserved

Bit 5:*	0	Tone dialling is default (ATDT)

	1	Pulse dialling is default (ATDP)

Bit 6:	Reserved

Bit 7:	0	Answer mode

	1	Originate mode

*	Bit 5 is set or reset if the dial command string contains a P (pulse dial) or T (tone dial), respectively.  If a subsequent dial command is used without a P or T, the modem will use the option specified by this bit.

Range:	0 - 255

Factory default:	138

NVRAM:	Saved.

Units:	None

S16 — Status: &T Test Register

This register is a read-only status register.  The contents indicate the condition of various test mode states.

Bit 0:	Local Analog Loopback (See the &T1 command)

	0	Disabled

	1	Enabled

Bit 1:	Reserved

Bit 2:	Local Digital Loopback (See the &T3 command)

	0	Disabled

	1	Enabled

Bit 3:	Remote Digital Loopback (See the &T6 command)

	0	Disabled

	1	Enabled

Bit 4:	Status bit indicating the modem is in Remote Digital Loopback initiated by the remote modem

	0	Loopback off

	1	Loopback in progress

Bit 5:	Remote Digital Loopback with test message and error count (See the &T7 command)

	0	Disabled

	1	Enabled

Bit 6:	Local Analog Loopback with self test (See the &T8 command)

	0	Disabled

	1	Enabled

Bit 7:	Reserved

Notes:

1.	This register is not saved in NVRAM.

2.	Only one of the above tests can be performed at a time.

3.	The &T0 command terminates any test in progress and sets S16 to 0.

Range:	0 - 255

Factory default:	0

NVRAM:	Not saved.

Units:	None.

S18 — Modem Test Timer, &T

This register establishes the duration of the modem’s diagnostic tests, after which the modem will return to command mode�xe "Test Timer"�.  When a test has been active for a length of time equal to the value chosen for this register, the modem automatically terminates the test.

If this register is zero (0) the test will not automatically terminate; the test must be terminated from the command mode by issuing an AT&T0 or ATH command (see &T command).

Range:	0 - 255

Factory default:	0

NVRAM:	Saved.

Units:	Seconds.

S21 — Status: Y, &C, &D, &J, &R, &S Commands

This register is a read-only status register and is saved in the NVRAM.  The contents indicate the status of various command options.

Bit 0:	Telephone Line Jack Selection (See the &J command)

	0	&J0 - Jack #1, added for compatibility only.

	1	&J1 - 2, added for compatibility only.

Bit 1:	Reserved

Bit 2:	Ready to Send (RTS) / Clear to Send (CTS). (See the &R command).

	0	&R0 - CTS tracks RTS.

	1	&R1 - CTS is asserted at all times except when required by flow control.

Bit 3,4:	Data Terminal Ready (DTR). (See the &D command)

	4  3 (bit position)

	0  0	&D0 - Modem ignores DTR.

	0  1	&D1 - Modem goes to command mode if ON-to-OFF transition on DTR.

	1  0	&D2 - Modem “hangs up” if ON-to-OFF transition on DTR.

	1  1	&D3 - Modem does a soft reset if ON-to-OFF transition on DTR. The same as an “ATZ” command.

Bit 5:	Data Carrier Detect (DCD).  (See the &C command)

	0	&C0 - DCD is always on.

	1	&C1 - An ON condition on DCD indicates the presence of a valid data carrier.

Bit 6:	Data Set Ready (DSR). (See the &S command)

	0	&S0 - DSR is always ON.

	1	&S1 - DSR is turned ON at the start of handshaking.

Bit 7:	Long Space Disconnect.  (See the Y command).

	0	Y0 - Disabled.

	1	Y1 - Enabled

Range:	0 - 255

Factory default:	36

NVRAM:	Saved.

Units:	N/A.

S22 — Status: L, M, X Commands

This register is a read-only status register and is saved in the NVRAM.  The contents indicate the status of various command options.

Bit 0,1:	Speaker Volume. (See the L command)

	1  0  (bit position)

	0  0	L0 - Speaker volume low.

	0  1	L1 - Speaker volume low.

	1  0	L2 - Speaker volume medium.

	0  0	L3 - Speaker volume high.

Bit 2,3:	Speaker Control.  (See the M command).

	3  2  (bit position)

	0  0	M0 - Speaker disabled

	0  1	M1 - Speaker ON until carrier detected.

	1  0	M2 - Speaker always ON.

	1  1	M3 - Speaker ON until carrier detected but OFF during dialling.

Bit 4,5,6: Result Code Options. (See the X command)

	6  5  4 (bit position)

	0  0  0	X0 - Selects the appropriate connect result code, goes off-hook then the dial command is received, waits the number of seconds given by register S6, “blind dials” (does not look for dial tone).

	0  0  1	Reserved.

	0  1  0	Reserved.

	0  1  1	Reserved.

	1  0  0	X1 - Selects the appropriate connect result code, goes off-hook when the dial command is received, waits the number of seconds given by register S6, “blind dials” (does not look for dial tone).  Busy is not detected.

	1  0  1	X2 - Selects the appropriate connect result code, goes off-hook when the dial command is received and dials when dial tone is detected.  Busy is not detected.

	1  1  0	X3 - Selects the appropriate connect result code, goes off-hook when the dial command is received, waits the number of seconds given by register S6, “blind dials” (does not look for dial tone).  Detects busy signal and sends the BUSY result code.

	1  1  1	X4 - Selects the appropriate connect result code, goes off-hook when the dial command is received and dials when dial tone is detected.  Detects busy signal and sends the BUSY result code.  All result codes are enabled.

Bit 7:		Reserved.

Range:	0 - 255

Factory default:	117

NVRAM:	Saved.

Units:	N/A.

S23 — Status: &G, port, &T Commands

This register is a read-only register and is saved in the NVRAM.  The contents indicate the status of various command options.

Bit 0:	Remote Digital Loopback.  (See the &T4 & &T5 command).

	0	&T5 selected - RDL disabled.

	1	&T4 selected - RDL enabled.

Bit 1,2,3: Port speed in bit/s.

	3  2  1  (bit position)

	0  0  0	300 bit/s.

	0  0  1	600 bit/s.

	0  1  0	1,200 bit/s.

	0  1  1	2,400 bit/s.

	1  0  0	4,800 bit/s

	1  0  1	9,600 bit/s

	1  1  0	19,200 bit/s

	1  1  1	38,400 bit/s and above.

Bit 4,5:	Parity Option.

	5  4 (bit position)

	0  0	Even Parity.

	0  1	Space Parity.

	1  0	Odd Parity.

	1  1	Mark/None Parity.

Bit 6,7:	Guard Tones. (See the &G command).

	7  6  (bit position)

	0  0	&G0 - Guard Tone disabled.

	0  1	Reserved.

	1  0	&G2 - 1800Hz Guard Tone.

	1  1	Reserved.

Range:	0 - 255

Factory default:	None

NVRAM:	Saved.

Units:	N/A.

S24 — Sleep Inactivity Timer

S24 is used to set the amount of time in seconds the modem may be inactive before it will enter sleep mode�xe "Sleep Mode"�.  Sleep mode is generally used to conserve battery power.  The timer is reset upon any activity on the telephone or RS232 interface.  Sleep mode is inactive during a connection.  Setting this register to a value of 0 disables sleep mode.

Range:	0 - 255

Factory default:	0

NVRAM:	Saved.

Units:	Seconds.

S25 — Detect DTR Change

This register serves two purposes.  When the modem is operating in &Q1 mode the value assigned to S25 specifies the length of time the modem waits after a connection has been made before examining the DTR signal.  During this time, the value of S25 is read in full seconds (eg., the factory-set value of 5 equals 5 seconds, instead of 0.05 seconds).

In all other modes the value is read in 1/100 seconds.  In any mode, a change in DTR (on or off) that persists for a period shorter than the value held in S25 is ignored by the modem while it is on-line. The range of values for S25 is 0-255.

Range:	0 - 255

Factory default:	5

NVRAM:	Not saved.

Units:	Seconds/100th of Seconds.

S26 — RTS to CTS Delay Interval

This register sets the time in hundredths of a second, before the modem turns CTS on after detecting an off to on transition of RTS when &R0 is selected.  This command pertains to synchronous operation only.

Range:	0 - 255

Factory default:	1

NVRAM:	Not saved.

Units:	100th of Seconds.

S27 — Status: B, &L, &Q, &X Commands

This register is a read-only status register and is saved in the NVRAM.  The contents indicate the status of various command options.

Bit 0,1,3:  Communications Mode Option. (See the &Q command).

	3  1  0  (bit position)

	0  0  0	&Q0 selected.

	0  0  1	&Q1 selected.

	0  1  0	&Q2 selected.

	0  1  1	&Q3 selected.

	1  0  0	&Q4 selected.

	1  0  1	&Q5 selected.

	1  1  0	&Q6 selected.

	1  1  1	Reserved.

Bit 2:	Dial Up/Leased Line Option.  (See the &L command).

	0	&L0 - Dial Up mode selected.

	1	&L1 - Leased Line mode selected.

Bit 4,5:	Synchronous Transmit Clock Source Selection. (See the &X command).

	5  4 (bit position)

	0  0	&X0 - Internal Clock.

	0  1	&X1 - External computer Clock.

	1  0	&X2 - Receive Clock.

	1  1	Reserved.

Bit 6:	Communications Standard Option.  (See the B command).

	0	B0 - ITU V.22 bis / V.22.

	1	B1 - Bell 212A.

Bit 7:	Reserved.

Range:	0 - 255

Factory default:	9

NVRAM:	Saved.

Units:	N/A.

S28 — Status: &P Command

This register is a read-only status register and is saved in the NVRAM.  The contents indicate the status of various command options.

Bit 0,1,2:  Reserved

Bit 3,4:	Pulse dialling (&Pn)

	3  4  (Bit position)

	0  0	&P0

	0  1	&P1

	1  0	&P3

	1  1	&P4

Bit 5,6,7:  Reserved

Range:	0 - 255

Factory default:	0

NVRAM:	Saved.

Units:	N/A.

S29 — Flash Dial Modifier Time

This register sets the length of time that the modem will go on-hook�xe "Hook Flash:Timer"� when it encounters the flash dial modifier (!) in the dial string.

Range:	0 - 255

Factory default:	70

NVRAM:	Not saved.

Units:	Tenths of a second.

S30 — Inactivity Disconnect Timer

This register sets the length of time, in tens of seconds, that the modem will stay on-line before disconnecting due to inactivity on the telephone line�xe "Inactivity Disconnect"�.  The timer is inactive in synchronous modes.

Range:	0 - 255

Factory default:	0

NVRAM:	Not saved.

Units:	Ten seconds.

S31 — Status: N, W, \V, #CID Commands

This register is a read-only register and is saved in the NVRAM.  The contents indicate the status of various command options.

Bit 0:	Reserved.

Bit 1:	Controls auto carrier speed detection (N command).

	0	N0 - Disabled

	1	N1 - Enabled

Bit 2,3:	Controls connection reporting (W command)

	2  3	(Bit position)

	0  0	W0 - port speed only

	0  1	W1 - Full reporting

	1  0	W2 - DCE speed only

Bits 4-5 Caller ID (#CID)

 	5  4	(Bit position)

	0  0	Caller ID disabled (#CID=0) (Default)

	0  1	Short (formatted) Caller ID enabled (#CID=1)

	1  0	Long (unformatted) Caller ID enabled (#CID=2)

Bits 6-7 Reserved (Default = 11b)

	7  6 	(Bit position)

	1  1	default

Range:	0 - 255

Factory default:	210

NVRAM:	Saved.

Units:	N/A

S32 — XON Character

This register specifies the character to be used as the XON character. �xe "Flow Control:Software"�

Range:	0 - 255 (ASCII decimal)

Factory default:	17	(Ctrl-Q, DC1)

NVRAM:	Not saved.

Units:	ASCII.

S33 — XOFF Character

This register specifies the character to be used as the XOFF character. �xe "Flow Control:Software"�

Range:	0 - 255 

Factory default:	19	(Ctrl-S, DC3)

NVRAM:	Not saved.

Units:	ASCII.

S36 — LAPM Failure Control

This register specifies what happens upon a LAPM failure.  These fallback options are initiated immediately upon connection if S48=128.  If an invalid number is entered, the default value of 7 is used.  See the &Q, &M and \N commands in the AT command reference section.

S36=	0	Modem disconnects.

	1	Modem stays on�line and a Direct mode connection is attempted.

	2	Reserved

	3	Modem stays on�line and a Normal mode connection is attempted.

	4	An MNP connection is attempted and if it fails, the modem disconnects.

	5	An MNP connection is attempted and if it fails, a Direct mode connection is attempted.

	6	Reserved.

	7	An MNP connection is attempted and if it fails, a normal mode connection is attempted.

Range:	0 - 255

Factory default:	7

NVRAM:	Saved.

Units:	N/A

S37 — Set Desired Carrier Speed

This register is used to set the desired carrier speed.  If an invalid number is entered, it is accepted into the register but the modem will behave as if S37=0.  S37 is retained purely for compatibility, it only works for carrier speeds of 14400 bit/s and slower. Use the +MS command for preference.



S37=	0	Attempt auto�mode connection		(F0).

	1 - 3	Attempt to connect at 300 bit/s		(F1).

	4	Reserved.

	5	Attempt to connect at 1200 bit/s		(F4).

	6	Attempt to connect at 2400 bit/s		(F5).

	7	Attempt to connect at V.23 (1200/75 bit/s) (F3).

	8	Attempt to connect at 4800 bit/s		(F6).

	9	Attempt to connect at 9600 bit/s		(F8).

	10	Attempt to connect at 12000 bit/s		(F9).

	11	Attempt to connect at V.32 bis 14400 bit/s (F10).

	12	Attempt to connect at 7200 bit/s		(F7).

	13&14	Reserved.

Range:	0 - 255 

Factory default:	0

NVRAM:	Saved.

Units:	N/A

S38 — Delay Before Forced Hangup

This register specifies the delay between the modem’s receipt of the H command to disconnect or an on-to-off transition of DTR when &D0 is not set, and the disconnect operation.  This register is applicable to error-corrected connections only and is used to ensure that all data in the modem’s buffer has been sent before a forced hang up.

If S38 is set between 0 and 254 inclusive, the modem will wait that number of seconds before disconnecting the line.  If the time expires before all data is sent then the NO CARRIER result code is sent to the computer to indicate that data has been lost.  If all data has been transmitted, then forced disconnect will result in the OK result code being issued.

If S38 is set to 255, the modem will not time out and will continue to transmit data in the buffer until the connection is lost or all the data has been sent.

Range:	0 - 255 

Factory default:	20

NVRAM:	Not saved.

Units:	Seconds.

S39 — Status: &K Command

This read-only status register indicates the status of the current flow control (&K) setting.

S39=	0	&K0 - No flow control

	1,2	Reserved.

	3	&K3 - RTS/CTS flow control

	4	&K4 - XON/XOFF flow control

	5	&K5 - Transparent XON

	6	&K6 - Both XON/XOFF and RTS/CTS flow control

Range:	0 - 255 

Factory default:	3

NVRAM:	Saved.

Units:	N/A

S40 — Status: -K, \A, \K Commands

This register is a read-only status register and is saved in the NVRAM.  The contents indicate the status of various command options.

Bit 0:	MNP Extended Services  (see -K command).

	0	-K0 - Disable extended services

	1	-K1 - Enable extended services

Bit 1:	Reserved.

Bit 2:	Power Level Adjustment for Cellular Use  [)M command].

	0	)M0 - Auto-adjustment

	1	)M1 - Force adjustment

Bits 3,4,5:	Break Handling  (\K command).

	5  4  3  (Bit position)

	0  0  0	\K0

	0  0  1	\K1

	0  1  0	\K2

	0  1  1	\K3

	1  0  0	\K4

	1  0  1	\K5

Bits 6,7:	MNP Block Size  (\An).

	7  6  (Bit position)

	0  0	\A0 - 64 chars

	0  1	\A1 - 128 chars

	1  0	\A2 - 192 chars

	1  1	\A3 - 256 chars

Range:	0 - 255

Factory default:	104

NVRAM:	Saved.

Units:	N/A

S41 — Status: %C, %E Commands

This register is a read-only status register and is saved in the NVRAM.  The contents indicate the status of various command options.

Bits 0,1:	Compression selection  (%C command).

	1  0  (Bit position)

	0  0	%C0 - Data compression disabled

	0  1	%C1 - MNP 5 only

	1  0	%C2 - V.42 bis only

	1  1	%C3 - V.42 bis and MNP 5

Bit 2,6:	Auto Retrain  (%En).

	6  2  (Bit position)

	0  0	%E0 - Retrains disabled

	0  1	%E1 - Retrains enabled

	1  0	%E2 - Fall forward and fall back enabled

	1  1	%E3 - Fast hang up enabled

Bit 3:	Modem to Modem Flow control  (\G command).

	0	\G0 - Disabled

	1	\G1 - Enabled

Bit 4:	Block Mode Control  (\L command).

	0	\L0 - Stream Mode

	1	\L1 - Block Mode

Bits 5,7:	Reserved.

Range:	0 - 255 

Factory default:	195

NVRAM:	Saved.

Units:	N/A

S46 — Data Compression Control

This register controls selection of compression.

S46=136	Execute error-correction protocol with no compression.

S46=138	Execute error-correction protocol with compression.

Range:	136 or 138 

Factory default:	138

NVRAM:	Saved.

Units:	N/A

S48 — V.42 Negotiation Action

If the capabilities of the remote modem are known, the V.42 detection and negotiation process may be bypassed or disabled, according to the setting in this register.  If an invalid value is written to this register it is accepted into the register but the modem will behave as if S48=128.

S48=0		Disable negotiation, bypass the detection and negotiation phases and proceed with LAPM.  Use this setting if it known that the remote modem is capable of V.42.

S48=7		Enable negotiation.

S48=128	Disable negotiation, bypass the detection and negotiation phases and proceed at once with the fallback action specified in S36.  This option may be used to force MNP.  Use this option when it is known that the remote modem does not support V.42.

Range:	0, 7 or 128

Factory default:	7

NVRAM:	Saved.

Units:	N/A

S82 — Break Handling Options

S82 is for compatibility purposes only, changing this register will not have any affect.

Break signals provide a way for the user to get the attention of the remote modem.  The break type depends upon the specific application.  LAPM specifies three methods of break signal handling: in-sequence, expedited and destructive.  If an invalid number is written to S82, the modem will behave as if S82=128. See also the \K command.

S82=3		Expedited; the modem sends a break immediately.  Data integrity is maintained both ahead of and after the break.

S82=7		Destructive; the modem sends a break immediately.  Data being processed by each modem at the time of the break is destroyed.

S82=128	In Sequence; the modem sends a break in sequence with the data being sent.  Data integrity is maintained both before and after the break.

Range:	3, 7 or 128

Factory default:	128

NVRAM:	Not saved.

Units:	N/A

S86 — Call Failure Reason Code

In the event of the modem failing a call with the NO CARRIER�xe "NO CARRIER"� reason code, a value is written to this register�xe "Call Failure"��xe "Call Failure:Reason Code"�.  This value assists in determination as to the reason for the failure of the call.

S86=	0	Normal disconnection, no error occurred.

	4	Lost carrier.

	5	V.42 negotiation failed to detect an error-correcting modem at the remote end.

	9	The modems could not find a common protocol.

	12	Normal disconnect initiated by the remote modem.

	13	Remote modem did not respond after ten re-transmissions of the same message.

	14	Protocol violation.

Range:	0 - 255

Factory default:	N/A

NVRAM:	Not saved.

Units:	N/A

S91 — Data Transmit Level

This register controls the transmit carrier attenuation figure�xe "Data Transmit Level"� for use of the modem on the PSTN.

Bits 0 - 4	PSTN transmit level.  These bits form a binary number representing the PSTN transmit level attenuation in -dBm.  Due to ACA requirements, this value must not be below a figure of 10.

Bit 5 -7 	Unused.

For non-voice modems with a maximum carrier speed above 14400 bit/s, S91 is different. Bits 0-3 control the PSTN level. Bits 4-7 have the same meanings as the equivalent-function bits in the %MO register, see page � PAGEREF _Ref436205822 �79� for details.

Bits 0 - 3	PSTN transmit level. Note that the minimum transmit level is -15dBm.

Bit 4 		Put an SQ/LL line in the Connection report.

Bit 5		DTR dial option.

Bit 6		Fax adaptive-answer response code.

Bit 7		Unsolicited character (pressing any key) abort during dial or answer.

Note:	�The S91 register is inherently non-volatile.  If the register value is changed, the new value will automatically be written to the NVRAM; the &W command is not required to store its value.  The value must be specifically changed by an S91=n command, it is unaffected by a power down of the modem or a reset command (ATZ).

Range:	12 - 17

Factory default:	14

NVRAM:	Automatically saved.

Units:	dBm

S92 — Fax Transmit Level

This register specifies the transmit level�xe "Transmit Level"� (in dBm) for the modem when connected in fax mode.  Due to ACA requirements, this value must not be below a figure of 10.

Range:	10 - 15

Factory default:	15

NVRAM:	Automatically saved.

Units:	dBm

S95 — Extended Connection Reporting

The bits in this register may be set to override the W command options�xe "Result Codes"�.  A bit set to equal one in this register will enable the corresponding result code, regardless of the W command setting.

Bit 0:	CONNECT result code indicates carrier speed, rather than port speed.

Bit 1:	Append “/ARQ” to the CONNECT result code to indicate error-correction connect.

Bit 2:	Enable CARRIER result code.

Bit 3:	Enable PROTOCOL result code to indicate error-correction type.

Bit 4:	Reserved.

Bit 5:	Enable COMPRESSION result code to indicate data compression type.

Bit 6:	Reserved.

Bit 7:	Reserved.

Examples:

ATS95=0 (Default)  CONNECT xxxx  (where xxxx represents port speed)

ATS95=2	CONNECT xxxx/ARQ  (where xxxx represents carrier speed)

Connect with distant modem at V.34 31200 bit/s supporting V.42 bis.

ATS95=45	CARRIER 31200	�PROTOCOL: LAP-M	�COMPRESSION: V.42BIS	�CONNECT 31200

Connect with distant modem only supporting V.22 bis (2400 bit/s).

ATS95=45	CARRIER 2400	�PROTOCOL: NONE	�CONNECT 2400

Connect at 9600 bit/s with distant modem supporting V.32 and MNP levels 4 and 5 only.

ATS95=47	CARRIER 9600	�PROTOCOL: ALT	�COMPRESSION: CLASS 5	�CONNECT 9600/ARQ

Range:	0 - 255

Factory default:	0

NVRAM:	Saved.

Units:	N/A

S201 — Cellular Transmit Level

This register is a read-only status register and is saved in the NVRAM.  The contents indicate the status of various command options.  This register is supported by World Class Models only.

Bits 0 - 4:  Initial Cellular Power Level Setting.		(@M command)

Bit 5:	Compromise Equaliser Enable Command.	(:En)

Bit 6:	Reserved.

Bit 7:	Reserved.

Range:	0 - 255

Factory default:	0

NVRAM:	Saved.

Units:	N/A

S202 — Remote Access Escape Character

This register holds the decimal value of the ASCII character used as the escape character in the escape sequence from on-line mode to Remote Access�xe "Remote Access Escape"�.  Register S202 is similar in function to Register S2, except that S2 determines the character used to escape from on-line mode to command mode.

As with register S2, a value over 127 (decimal) disables the escape sequence.  The factory default setting of 170 disables this function.    This register is supported by World Class models only.

Commonly, the character used for this function is the “*” character (ASCII 42).  The Remote Access escape sequence consists of four characters with a fixed escape guard time of 1 second.  When “*” is used for the escape character, the escape sequence is “****”.

The Remote Access escape sequence works when the modems are connected in any mode (normal, MNP or LAPM) except direct mode.  The modem to which the remote commands are typed (the “local modem”) does not require any special code associated with the remote configuration.  The “remote modem” (whose configuration will be modified remotely) however, must have Remote Configuration Mode (RCM) enabled.

Range:	0 - 255

Factory default:	170

NVRAM:	Saved.

Units:	N/A

�INTERNAL MODEM INSTALLATION

Introduction

The principal consideration when installing an internal modem is to avoid system resource conflicts, that is two devices simultaneously trying to use the same bytes in the I/O address space or the same Interrupt Request line (IRQ). An internal modem looks like a serial I/O (COM) port to the computer. It can be installed as an extra COM port, or replace an existing COM port, which must be disabled or removed. The same consideration applies if you are installing any COM port, including installing a serial port card. A standard COM port uses 8 bytes in the I/O address space and one IRQ line. 

An external modem requires an existing COM port to be available for connection to the modem; whereas an internal modem has its own COM port built in. There are two points  to be considered when installing any COM port:

�symbol 183 \f "Symbol" \s 10 \h�	What COM ports already exist within my computer and therefore what may I install my new port (internal modem) as? That is, what I/O address space is free?

�symbol 183 \f "Symbol" \s 10 \h�	What interrupts are available for use with a new port? That is, what IRQs are free?

These two questions are addressed in the following sections.

Plug and Play

Windows 9X has a system for automatically selecting the COM port and IRQ which your internal modem uses, known as “Plug and Play”, or “PnP” for short. A special PnP chip on the modem provides the capability. The alternative to PnP is to manually set the COM port and the IRQ with jumpers. A jumper is a tiny shorting link which can be placed over two adjacent square pins, thereby connecting them together. The square pins (usually gold) stick out of the printed circuit board (PCB) which the modem is constructed on. Jumpers are usually black plastic on the outside, gold-plated metal on the inside.

Some modems have only PnP with no capability to be set with jumpers. Some have only jumpers with no PnP capability. Some modems may be switched between the two possibilities with yet more jumpers, they can use either PnP mode or jumper mode. If there are 9 square pins with 3 jumpers, in the middle of the modem PCB, labelled “J5 J3 J4”, then the modem can be switched between PnP mode or jumper mode. See below for a diagram. Orient the PCB with the gold fingers (where it plugs into the computer) at the bottom.

To Select PnP Mode

Put the jumpers horizontally between the two columns labelled J3 and J4. Also set the IRQ jumper on the row labelled PNP. Once you have PnP mode selected, Windows will automatically select a COM port address and IRQ. Occasionally, you might not agree with the COM port or IRQ settings decided by Windows. Those settings can be changed in the Device Manager, see the section “Configuring Software” below.

To Select Jumper Mode

Put the jumpers horizontally between the two columns labelled J5 and J3. Set the IRQ jumper to whatever IRQ number you wish to use. See “Selecting and Setting an Interrupt (IRQ)” below for a discussion on which IRQ to select. Also select the COM port, see next section.

�

Location of jumpers on PCB

Selecting a COM port

Most IBM compatible computers already have two existing COM ports:�xe "COM port"� COM1 and COM2.  You need know whether these ports exist. The simplest way of finding out is to re-boot your computer and, if your BIOS reports the available ports, simply record the reported addresses.  BIOS types such as American Megatrends Inc. (AMI) report the current hardware configuration at startup. Note that I/O addresses are normally given in hexadecimal. The standard I/O addresses for serial COM ports are:

Port�I/O Address��COM1:�03F8 - 03FF��COM2:�02F8 - 02FF��COM3:�03E8 - 03EF��COM4:�02E8 - 02EF��Some or all of these ports may be reported by your BIOS when you first boot your computer. Addresses are often given as just the lowest address, without the leading zero, rather than the whole range. If all the above addresses are reported, then you will have to consult the documentation which came with your computer hardware and disable one of the ports.  Your internal modem is only capable of being configured for one of the above I/O addresses.

If any one or more of these addresses is not reported, your modem should be installed as the next available port.  As an example, if your BIOS reports addresses 3F8 and 2F8 as being used, then COM1 and COM2 are already present and you should install your modem as COM3 (3E8).  As discussed in the next section, consideration should also be given to the selection of the interrupt request (IRQ) used.

Windows 9X will report system resources used in the Control Panel, System, Device Manager. Click on Computer, then Properties. You will see an overall summary of the system resources used in the computer. To see the resources used by a particular device, click on the particular device (for example, COM2), then Properties, Resources.

Another method for determining the currently available COM ports is by using diagnostic software.  Microsoft's MSD is one such example of a program which will report the existence or otherwise of hardware, such as COM ports, printer ports and disk drives. In MSD, select the “COM Ports” option from the main screen menu and record the ports and addresses already being used; remember that you may select any one of the above I/O addresses for your modem, so long as it is not already being used.

There are other ways of finding which COM ports are being used, any method which works reliably will do. You could run other diagnostic programs, for example MSINFO or DEBUG (for advanced users only). Reading your computer documentation or asking your dealer might help.

Be aware that some video cards have a conflict with the standard COM4 I/O address. The video cards which are known to cause problems are those based on the S3, 8514A and ATI mach8 chipsets. This may not be an exhaustive list, so be careful anyway if you do not seem to have any of these chipsets on your video card. Diamond Stealth and Number Nine are two brands which exhibit this problem. If you have a conflicting video card, the I/O address given above for COM4 should be avoided.

After you have followed the instructions on “Setting Your COM Port” as detailed in the next section, the methods above may later be used to determine if your modem installation has been successful. Try any of the above methods above to select your next available port and then continue reading.

Setting your COM Port

If you do not have a device (such as a mouse or printer) plugged into a COM port which already exists, the port is still active and its I/O address can not be used by another device.

The I/O address for your modem is selected using jumpers labelled “COM SEL”. The jumpers go horizontally, one jumper in each row. The rows are labelled J6 and J7.

The following table shows the jumper settings to select the I/O address for your modem.

J6�J7�Port�Address��1-2�1-2�COM1�3F8��2-3�1-2�COM2�2F8��1-2�2-3�COM3�3E8��2-3�2-3�COM4�2E8��Set the jumpers on your modem now and read on.

Selecting and Setting an Interrupt (IRQ)

The next important decision when installing your internal modem is selecting which interrupt request (IRQ)�xe "Interrupt"��xe "IRQ" \t "see Interrupt"� to use for the modem.  There are generally several IRQ lines available for a new modem to use but you should select carefully. Devices which are in use inside your computer will each be using an IRQ and there is a limited number available.  Devices such as existing ports, sound cards, disk adaptors and multimedia cards all use IRQs to attract the attention of the central processor.

There are nine selectable IRQs you can use with the modem, these are IRQs 3, 4, 5, 7, 9, 10, 11, 12 and 15. COM1 and COM3 sometimes both use IRQ4. COM2 and COM4 sometimes both use IRQ3.  We do not recommend that you have two devices using the same interrupt or you may experience problems.  If you already have COM1 and COM2 then IRQs 4 and 3 are not really available for use; you are therefore restricted to using IRQ5, 7, 9, 10, 11, 12 or 15.

Select an IRQ which is not being used by any other I/O device. Notice that some older MS-DOS modem-related software will not allow you a free choice of IRQ. If you use such software, you will need to know which IRQs you are able to select. Once certain as to which IRQ you wish to use, set the IRQ jumper on the PCB. 

Turn the computer off and insert the modem into an available slot in your computer. The modem will fit into any IBM-compatible ISA 16-bit or VESA slot. Make sure the modem is plugged in properly. Check that the little gold fingers on the modem line up nicely with the gold contacts on the main board. Then turn your computer on. Use the procedures in the section above, titled “Selecting a COM Port”, to determine if your installation was successful.

Configuring Software

If you have successfully installed your modem as per the instructions above, you are now ready to configure your software�xe "Software"�. If you have installed your internal modem for COM1 with IRQ4, COM2 with IRQ3, COM3 with IRQ4 or COM4 with IRQ3 you may follow the “Software Installation” chapter in this book. If you are using another IRQ (with any port setting), you must instruct your modem-related software that the IRQ is non-standard for your particular port setting.

Let's say that you have installed your modem for COM3, IRQ5 (a common configuration).  Each modem-related application must be informed of the COM/IRQ being used.

For Microsoft Windows 9X/NT, do Start, Settings, Control Panel and double click on System. Click on Device Manager, double click on Ports (COM & LPT), click on COM3. If there is no COM3 present, quit back to the Control Panel and double click on Add New Hardware, then add a standard serial port. You will not have control over the system resources at that stage, just accept whatever Windows puts up. When you have COM3 selected, click on Properties, Resources. You will see the system resources used by COM3. Input/Output Range should read 03E8 - 03EF. Interrupt Request should read 05. If they are not correct they must be changed. Let us suppose that the Interrupt Request is wrong. Select Interrupt Request and click on Change Setting. Microsoft has introduced something called “Setting based on: Basic configuration n”, where n is some number. You will need to pick a Basic configuration number where Windows 95 will allow you to change the Interrupt Request to what you want. It is a matter of trial and error to find out which Basic configuration works. Basic configuration 5 seems to work. When Change Setting works, set the Interrupt Request to 5. Click OK. Recheck carefully, that the Input/Output Range and Interrupt Request settings are as you want them. The Conflicting device list should read: No conflicts. If there are conflicts, you will need to review the cause and decide how to resolve the conflicts. That is a matter beyond the scope of this book. Once the resources are as expected, click on OK a few times to save the settings. Restart Windows. Go back into Control Panel and recheck the settings.

You should then have a fully functional COM3 port. Go to the chapter � REF _Ref436552660 \n �3� in this book, “Software Installation” for further instructions.

With Windows V3.X, open Control Panel, double-click on Ports, choose the correct COM port, click on Settings, Advanced, select the correct I/O address and IRQ, click OK. Windows will request that it be restarted for the changes to take effect.

Each DOS application must be set for which IRQ to use with the modem's configured port; you must do this on a program-by-program basis because DOS does not work the same way as Windows. Some DOS applications may not allow alteration of the IRQ for a COM port, it is suggested that you upgrade the software to a newer version if this is the case.

Setting System Resources without a PnP OS

There is a little program called “setmae” which is useful to set the system resources on a modem which is installed in a computer which does not have a Plug’n’Play-capable operating system. For example, MS-DOS. This program is available on the Maestro CD-ROM in the folder \Msdos. It is also on the Maestro website, click on Support, List, MS-DOS then download the file.

Copy the file setmae.exe to your hard disk then run it. Get to a DOS prompt. Using the CD command, change directory to some directory on your path. If necessary, please see your DOS documentation for an explanation of the terms “path”and “CD command”. Then issue the command:

copy D:\msdos\setmae.exe

NOTE: The D: should be changed to the letter of your CD-ROM drive. 

Then do:

setmae

The Setmae software will attempt to probe the Conexant PnP chip on the modem.  If it is successful, it will then attempt to find a free IRQ and I/O address to set the modem to.  If it is successful, you can press Enter to accept the values.  If the values are not acceptable to you, then press TAB to select the "Manual" or "Cancel" button.  To adjust settings manually use the TAB key to select the different fields and the up-down arrow keys to change the settings within fields.  When you accept the settings from automatic or manual selection, the program writes a line to the "AUTOEXEC.BAT" file in your root directory.  The format for this line is:  

SETMAE <I/O Address> <IRQ>

If setmae selected the IRQ and I/O Address for COM1, then the line would look like this:

SETMAE 3f8 4

If you want to change the settings later, you must delete or modify the old entry in the "AUTOEXEC.BAT" file.

�LESS USUAL CONFIGURATIONS

Introduction

This section is designed to allow you to connect a modem and configure it for optimal use, in those cases where standard software cannot be used. If you still have problems with installation even after reading this section, please look at the chapter “Troubleshooting”.  In the last resort, please ring Maestro Technical Support or your dealer.

It is suggested that the AT Command Reference chapter of this manual be consulted to gain an understanding of the initialisation strings offered below.

Mainframe and Remote Data Access Devices

There are devices which have a modem attached where the modem answers incoming calls and connects the remote caller to the device. Such devices include: 

Statistical and standard multiplexers,

Remote environmental control units,

Data loggers,

Unix and Unix-like Systems,

Minicomputers,

Cash Registers,

PABXs, and

Programmable Logic Controllers.



In many cases, the devices do not have the facility to initialise the modem. In that case it will be necessary to initialise the modem with a computer with a communications program, or a suitably configured dumb terminal.  Use a standard serial cable to connect the modem.  It is also essential that the port speed of the computer or terminal used to initialise the modem matches the port speed of the device to which it is to be connected.

Once connected to the computer running the communications program, set the port parameters to match the device. Test the connection by typing “AT&F” (without the “”) then press Enter.  In its factory default profile the modem should echo the characters back to the screen and return the result code “OK”.  If the characters fail to appear or the modem fails to respond, check your connections and ensure the modem is turned on.  Try AT&F again. If the modem still fails to respond, refer to the chapter “Troubleshooting”.

Once you have received an “OK” from the modem, you are ready to initialise it.  Type “AT&F&D3&Y0S0=2S2=255S91=14”, press Enter. The modem should respond “OK”. Then type “ATE0Q1&W”, press Enter.  Do not expect to see the usual “OK” response from the modem, as responses have been disabled. The cursor will return to under the “A”. Switch off the modem, connect it to the port provided on the intended device, switch on the modem, test for correct operation.

The technique given makes a number of assumptions, see below for a list. Maybe there are other assumptions not in the list. Like all assumptions, every one must be checked. You must know your device which you are plugging the modem into. The majority of modem related problems encountered by users of these devices are interfacing problems caused by misunderstandings about the capabilities of the device.

Assumptions

The device is not smart enough to do auto answer in software and the modem has to do it. If the device can do auto answer in software, take out “S0=2” and “Q1” from the init strings. 

The device cannot cope with the modem echoing characters when in command mode. If it can, take out “E0” from the second init string, above.

The device wants the modem to answer “silently” and cannot cope with a modem connection report. Otherwise, take out “Q1” and put in whatever commands are needed to give the desired level of connection reporting. See the Q, W, X, \V, S95=n, S91=n commands for details. 

The device is using RTS/CTS hardware flow control. Some devices use DTR/DSR hardware flow control, in which case make up a custom cable to connect the device to the modem. Some devices use software flow control, in which case put “&K4” after &D3 in the first init string, above.

The device uses DTR to force a hangup and holds DTR true when it is waiting for an auto answer. Make sure you really know how the device expects to force a hangup. If the device does not drive DTR at all, link DTR to DSR at the modem. If the device cannot force a hangup, consider ordering custom firmware from Maestro to set a default inactivity time out in register S30.

The device might echo the escape sequence to the modem and it is not desirable for the modem to go into on-line command mode. The device never deliberately uses the escape sequence. If the escape sequence must be left on, remove “S2=255” from the init string.

Using stored profile 0 for the settings is OK. Otherwise change “&Y0” to “&Y1”, and “&W” to “&W1”.

The device does not “babble” or emit unsolicited characters while the modem is trying to connect. If it does babble, add %MO0 = 1 to the first init string, above. Take care, “MO0” is letter M, letter O, digit 0. That turns on bit 0 in the %MO register (see page � PAGEREF _Ref476970474 \h ��79�), which makes the modem ignore unsolicited characters received during negotiation. For modems where the %M command is not available, change “S91=14” to “S91=142”.

There is no need to force any particular carrier speed, error correction or data compression. Otherwise, see the +MS, &Q, \N, %C commands for details.

Synchronous or leased line are difficult, see the sections below. Synchronous leased line is fiendishly difficult, avoid it if at all possible.

Leased line

The Woomera is hardware ready for leased line operation.  However you need the leased line firmware (see pages � PAGEREF _Ref439061260 �8� and � PAGEREF _Ref439061281 �153� for information on flash upgrading the firmware). There is a very important document called “Leased Line”, file leasline.doc . This file is available from the Maestro Internet site. All persons considering setting up a leased line are most strongly advised to read that document first. 

For leased line operation one modem is configured to be the “originating” modem and the other is configured as the “answering” end; these settings are transparent to the user and the selection of which end is the originator and which end is the answerer is arbitrary.

Typical modem initialisation strings for normal operation (say, PC to PC) on a short (or under attenuated) line may appear as follows:

AT&F&D2&L1%E1S99=15S0=1&W			(Answer end)

AT&F&D2&L1%E1S99=15&W				(Originate end)

This sets the modems for factory default (&F), sets the modem to monitor DTR (&D2), sets leased line mode (&L1), enables auto-retrain (%E1) and sets the signal transmit level for a short line (S99=15).  The answering end modem requires S0=1 to configure it for answer mode.

As with any situation, different systems may require different modem configurations and these must be addressed according to your specific requirements.

The modem must be returned to the original firmware for use on the PSTN.

Synchronous Mode

Synchronous mode is long obsolete. Synchronous involves deleting the start and stop bits in a character, thereby producing a slight improvement in performance. However, synchronous clock lines are needed for bit synchronisation. Data must be sent in the form of packets to allow character synchronisation. The standard V.42 error correction included on all Maestro modems is internally synchronous anyway. V.42 gives you all of the benefits of synchronous, plus error correction, while retaining the convenience of an asynchronous interface to the computer. Stick with asynchronous if you possibly can.

As an optional extra, some Maestro modems are capable of synchronous�xe "Synchronous"� operation; this feature must be requested at the time of purchase.  If you have received a modem and have not specified that it is to be used for synchronous operation, please contact Maestro for information on having the modem modified.

Just about every different application for synchronous mode communications requires the modem to be configured in a different manner.  Variables such as the clock source, requirement for auto-dial, RS�232 signals, etc. are often handled differently from one location to another.

The following initialisation string contains the fundamental elements which may require omission or modification to suit a particular circumstance.  Some of the command parameters are actually factory default values and have been included in the string to call attention to their relationship to synchronous operation.  It is suggested that the individual command elements be studied in the AT Commands chapter of this manual to gain an understanding of their use.

AT&F E0 Q1 S0=2 &C1 &D2 &K3 &Q1 &R1 &S1 &X0 &W

This initialisation string sets factory defaults (&F), disables command echo (E0), disables result codes (Q1), sets modem auto answer after two rings (S0=2), reports true carrier condition (&C1), hangs up when DTR is driven false (&D2), sets RTS/CTS hardware flow control (&K3), sets synchronous mode (&Q1), CTS is used only for flow control (&R1), DSR is kept true (&S0) and clock is generated by the modem (&X0).  These settings are then written to NVRAM (&W). 

If the modem is to automatically dial a preset number upon assertion of DTR (see %M command), the &Q2 command is set and the &Z command is used to store the number.

Bulletin Board Service

The most critical consideration when configuring a modem for use on a BBS�xe "Bulletin Board Service"��xe "BBS"� is that the file transfer times are commonly calculated by the BBS software based upon the connection report of the modem.  This means that, in most cases, the modem should report the actual carrier speed in the CONNECT line of the connection report.  Some BBSs also like to know if the connection is error corrected and parse the CONNECT line for “/ARQ”. Set S95=47 in the init string below if this is the case. The X, W, \V, S91=n, S95=n commands control the modem's connection report.

For high speed modems, the port speed should remain locked at all times.  The modem will always transfer data at the speed of the last valid AT command.

An initialisation string for a front-end could be as follows:

AT&F T &D2 \K4 S2=255 S91=14 S95=45 %MO=8

This string starts off from factory defaults (&F, which among other things, implies RTS/CTS hardware flow control &K3, automatic detection of modulation and speed +MS, auto train up and train down %E2), selects tone dial (T), hangs up when DTR is driven false (&D2), use break to enter on-line command mode (\K4), turns off the escape sequence (S2=255), turns on full connection reporting (S95=45 %MO=8).

�TROUBLESHOOTING

Making Sure Your Modem Works

Ensure that your modem is connected to your computer through the data cable�xe "RS-232 Cable" \t "see Serial Interface"��xe "Serial Interface"�, power is supplied and that the modem is turned on.

To use the communications package supplied with your modem, install the software according to the instructions given earlier in this book.  Start (run) the communications package and get to the terminal screen.  If you have made all the connections properly and the software is correctly installed, paying particular attention to the port to which the modem is connected, the computer will now be able to communicate with the modem.  Type the characters “ATZ”, then press Enter.  The modem should respond “OK”.

If the modem does not respond in the correct manner, please check the following:

�symbol 183 \f "Symbol" \s 10 \h�	Is the LCD showing “OK” (or is the PWR light illuminated) on the front of the modem? Check that the plug pack is connected correctly and the modem is turned on at the switch.

�symbol 183 \f "Symbol" \s 10 \h�	Is the communications package you are using have the right port settings?	�Conservative settings for testing would be, speed 2400 bit/s, 8 data bits, no parity, 1 stop bit, no flow control. If the modem is not responding, but echoes back the characters you type, check the port speed is 2400 bit/s, check that local echo is off, then try again.

�symbol 183 \f "Symbol" \s 10 \h�	Is the serial port of the computer working properly?	�Go to the section “Serial Port Test” and follow the instructions..

�symbol 183 \f "Symbol" \s 10 \h�	Has the correct initialisation string been sent to the modem?	�Check in the section “Basic Modem Test”, see page � PAGEREF _Ref435430477 �18�, for details of a suitable initialisation string for your modem. If necessary, manually type in the initialisation string and check that the modem responds “OK”.

�symbol 183 \f "Symbol" \s 10 \h�	Are characters echoing back double?	�If double characters appear on your screen, for example “AATT”, then your communications program has local echo enabled (sometimes known as being in half duplex�xe "Half Duplex"� mode). The software echoes each character typed back to the screen, then the modem echoes the character back as well. That is where the double characters are coming from. Disable local echo.

There are modem-related support files on the Maestro CD-ROM, in the folder \Docs. Please print them out and read them before calling Maestro Technical Support for assistance.

Serial Port Test

In order for your modem to work at all, the modem must be connected to the serial port set in the software, and your serial port must be functioning perfectly. If your modem does not respond in any way to commands entered from the keyboard, it is time to do a port test, as follows:

Simple Test

In your communications software, set your port speed to 2400 bit/s, 8 data bits, no parity, 1 stop bit, no flow control. Save the software configuration, exit the software and then re-run it (this re-initialises the port).

Unplug the data cable from the back of the modem. Put the end of the cable on the desk, with the pins pointing towards you, widest row of pins at the top. The pins are numbered from left to right, 1, 2, 3, etc. You may be able to see the pin numbers in tiny lettering next to the pins.

Check that the data cable is still attached to the COM port of your computer and your communications software is running. Using a small metal object (such as a ballpoint pen or small screwdriver), connect pins 2 and 3 together.  Be careful that your small metal object does not to touch anything else made of metal, only pins 2 and 3.

Type something (such as “abcdef”) on the keyboard. Make sure your pin 2 to 3 connection is present when you do this. What you type should be echoed on the screen.

If when you perform the above test nothing appears on the screen, change the COM port for which the software is configured and repeat the test.  If the characters you type now appear on the screen, then you have found the correct COM port for the modem. If  still nothing happens, try all physical COM ports with every possible COM port setting in the software. When you change a COM port setting in the software, save settings, exit and re-start the software, to be sure the port has been re-initialised.

Fault Possibilities

If still nothing is happening, there are three possibilities: 

Your serial port is faulty. Visit your computer dealer or repairer and get the port fixed. Do not accept the job back as done until your repairer can show you this port test succeeding.

There is something wrong with your software or software settings. Check that you do not have two programs trying to control the one serial port, at the same time. Check your system resources settings, see the chapter “Internal Modem Installation Guide” for details. Reinstall your communications software or try different communications software. It is unlikely, but maybe reinstalling your operating system might help.

Your data cable is faulty. Change the cable for a known good one. New cables are available from Maestro. Bad cables are unusual.

Get Response at Slow Speed

Once you are successfully getting characters echoed on the screen, plug the data cable back into the modem, unplug the telephone line from the modem and switch the modem off and on (to reinitialise the modem). Check that the modem power is really on. Try typing “AT&F”, then press Enter. Try several times. The modem should respond “OK”. If you have a port test succeeding but there is no response from the modem, even at 2400 bit/s, the modem is probably faulty, send it back to Maestro for repair.

Check Higher Port Speed

Change the port speed to your usual port speed (for example, 115200 bit/s) and try “AT&F” again. If the modem does not respond, reduce the port speed until it does. The final port speed should be high enough to use the full capabilities of the modem. For example, the old Maestro “Super Executive” could only go up to a port speed of 38400 bit/s, so it would not work at any higher port speed.

All current Maestro modems and IBM-compatible computers with a 16550 serial port should be able to get to a port speed of 115200 bit/s. If you are not seeing a response at that port speed there is still something wrong. It could be the serial port or the modem. Try the modem on another computer, or, send it back to Maestro for testing. If the modem tests fine, then the serial port is likely to be at fault. Faulty serial ports which work fine at 2400 bit/s but fail at higher speeds have been encountered. In that case, change the serial port for a new 16550 serial port.

Check Flow Control

Assuming you now have modem responses at your usual port speed, change the flow control setting in the software to RTS/CTS hardware flow control. Check that the RTS light on the modem is on. If it is not, unplug the data cable from the modem and measure the voltage on pin 4 (which is RTS) referred to pin 7 (Signal Ground). On an IBM-compatible computer, the voltage should be around +12V. On a Macintosh, the voltage should be around +5V. If the RTS voltage is normal, but the RTS light on the modem is off with the cable connected, the modem is probably faulty, send it back to Maestro for fixing. If the RTS voltage is abnormal, the problem is likely to be in the serial port. Replace the port. A software problem is also possible, but unlikely.

Get Connected

You should now have modem responses, at your usual port speed, with RTS/CTS hardware flow control operating. Make sure you save the settings with the correct port, your usual port settings (for example, 57600 bit/s, 8 data, no parity, 1 stop, RTS/CTS hardware flow control). Issue a suitable initialisation string, see section � REF _Ref435430439 \n �3.8.2� for details. Plug in the telephone line and try getting connected, see section � REF _Ref435431625 \n �3.8.3� and on for details.

This port test is not a fully comprehensive test. It is possible to imagine faults which would not be caught by this testing. The modem would still not work properly, though. Maestro can test your modem or any other Maestro supplied accessory. Getting your serial port working perfectly is up to you and your computer repairer. Serial ports are cheap, so often the best thing is to just replace the port completely. The software has normally been tested on many machines, so it is usually not at fault, for basic functionality.

Symptoms and Remedies

You may still have problems with your Maestro modem even after having carefully followed the installation instructions in the front of this manual. The following list of symptoms and remedies is by no means exhaustive; however, it does cover the majority of technical support calls received by Maestro. The explanations are oriented around the case where you are using a communications program, such as when you are doing a basic modem test. Please check all the possibilities mentioned in this section. 

No Response to Commands

Modem does not respond in any way to characters from the keyboard.

�symbol 183 \f "Symbol" \s 10 \h�	Modem is not powered.	�Look at the LCD or PWR light.  If the LCD is showing some characters or the light is on steadily then the modem has power.  If not, check all power connections to the modem.

�symbol 183 \f "Symbol" \s 10 \h�	Software is not configured properly.	�Check the COM port which is set in the software. Ports COM1 to COM4 are usually selectable. The modem must be attached to the port set. Remember that other devices, such as a mouse or a serial printer, may already be using one of these ports. Try selecting a different COM port.  Try plugging the data cable into another COM port.

�symbol 183 \f "Symbol" \s 10 \h�	Modem is configured not to respond.	�Type “AT&F<CR>” to return the modem to factory default settings.  Even though you do not see the characters going to the modem, it should respond with “OK”.  If this works, type “AT&W” to the modem to store the factory settings in NVRAM.  You will then be able to re-configure your modem from scratch using AT commands.

�symbol 183 \f "Symbol" \s 10 \h�	Data cable or serial port is faulty.	�Slow the port speed to 2400 bit/s and type “aaaa” continuously, the LCD should indicate characters are being received from the computer, or the TX light should flash.  If that does not happen, check the connections on the data cable and that the cable is not broken.  If possible try another cable, serial port and computer.  Check that all “cards” inside the computer are properly plugged in.

If you are still having problems please refer to the "Serial Port Test" section in this chapter.

No Dialtone

Modem will respond to commands, but will not dial.  “NO DIALTONE” response.

�symbol 183 \f "Symbol" \s 10 \h�	Telephone line is not connected properly.	�Type “AT L3 M1 H1” (then press Enter) to the modem and listen to the modem speaker. Check that the modem responds “OK”. If you cannot hear a dialtone, the telephone line cable may not be properly connected.  Check all connections to the telephone sockets.  Also check that wall socket connections (normally pins 2 and 6) are correctly wired. Issue “ATH” to hang up again. The modem should respond “OK” and hang up. Get an ordinary telephone, such as a Touchfone, for test purposes. Unplug the normal telephone cable from the telephone, that will leave the US modular telephone socket on the telephone free. Unplug the telephone cable from the US modular telephone socket on the back of the modem and plug it into the vacant modular telephone socket on the telephone. Make no other changes to your telephone wiring when you do this last step. Lift the receiver and check that the telephone is working normally. If it is, then the telephone line up to that point must be working. Plug the cable back into the modem, repeat the command given at the beginning of this section and listen for dialtone on the modem’s speaker. If there is still no dialtone, then there is something wrong with the modem, send it back to Maestro for fixing.

	If there is no dialtone on the ordinary telephone, then there is something wrong with your telephone wiring up to that point. You will need to fix that problem before you can make further progress with the modem. Check that everything from the telephone to the telephone socket is properly plugged in. Try different cables, telephone double adapters or sockets. You may need to call your ACA-approved electrician in more difficult cases.

�symbol 183 \f "Symbol" \s 10 \h�	Modem does not recognise dialtone.	�On a few exchanges and PABX systems, the dialtone generated sometimes does not “sound” quite right to the modem. The modem reports “NO DIALTONE” when you try to use a dial command. But you can hear the dialtone through the modem speaker when you do the test above (use the suggested command given above). Sometimes the exchange can be a fraction of a second slow in producing dialtone. The modem as standard only waits 2 seconds for dialtone; sometimes that is not quite enough for the modem to recognise dialtone in time before the modem gives up. The answer is to make the modem wait longer, say 5 seconds. Set your software with “S6=5” included in the initialisation string. Alternatively, put an “S6=5” command into your dial string, by changing the dial prefix. For example, “ATS6=5D”. In Windows 9X Dial Up Networking put “S6=5” (without the “”) in the Extra Settings string.

	If the dialtone is appearing promptly when a dial command is issued, the modem is waiting 5 seconds, then still reporting “NO DIALTONE”, that means that the modem does not recognise the dialtone. Put in “X3” instead of “S6=5”. This tells the modem to bypass dialtone detection before dialling. In response to a dial command, it goes off hook, waits 2 seconds then dials blind.

	In extreme cases the dialtone may be slow to appear and sound unusual. Use “S6=5X3”, that will make the modem wait for 5 seconds after going off hook, then dial blind.

�symbol 183 \f "Symbol" \s 10 \h�	Telephone line is permanently off-hook.	�Issue “AT&F”, check that the modem responds “OK”, that guarantees that the modem has hung up. Issue “AT L3 M1 H1” and listen to the modem speaker.  If you can hear busy tone, then the telephone exchange thinks that the line is permanently off hook. That is often a sign of minor lightning damage to the modem. Try an ordinary telephone instead of the modem, as explained above. If that works normally, then it is probably the modem which was holding the line always engaged. Plug the modem and a telephone in, using a telephone double adapter if necessary. Issue “ATH” to the modem, check that the modem responds “OK”. Pick up the receiver and listen on the telephone. If you hear silence, unplug the modem from the telephone line, hang up and pick up the receiver again, if normal operation is restored to the telephone, the modem is faulty. If silence continues with the modem unplugged, there is something wrong with your telephone wiring. With the modem plugged in, if you hear dialtone, wait until busy tone appears (exchange timeout), then hang up and pick up the receiver again. You should hear dialtone again. If you keep hearing busy, the modem is faulty.

Connects but No Data

Modem connects to remote end but will do nothing afterward.

�symbol 183 \f "Symbol" \s 10 \h�	RTS is not asserted.	�The RTS (Request To Send) pin 4 on the data cable being indicated as false. The RTS pin is not connected or is not being driven true by the serial port on the computer.  By default, a Maestro modem uses hardware RTS/CTS flow control in data mode (with &K3 set). Please see the “� REF _Ref441462169 \* MERGEFORMAT �Check Flow Control�” section, page � PAGEREF _Ref441462169 �142�, for more details on how to tell whether RTS is true or false. Repair or change the cable, change the setting in the software to harware flow control, repair or change the serial port, change to XON/XOFF flow control (&K4) or (not recommended) change to direct mode (&Q0).

Will Not Connect to Some Modems

Modem will not connect to a particular modem or modems, but will connect to others.

�symbol 183 \f "Symbol" \s 10 \h�	Remote modem does not recognise protocols.	�Some modems, especially older models, are not able to cope with error-correction and/or data compression protocol probes from the originate modem.  Try turning data compression off with “%C0”. If that does not work, turn off both error correction and data compression with “&Q6”. Sometimes it helps to control the carrier speed of the originate modem to suit the answer end.  For example, calling a system which supports 2400 bit/s carrier with no error correction or compression (such as the AUSTPAC service on 01924) would need “&Q6+MS=2” in the initialisation string.

�symbol 183 \f "Symbol" \s 10 \h�	Quality of telephone line is poor.	�The poorer the quality of the telephone connection is, the lower the carrier speed will be. Try forcing your modem to a lower carrier speed, say 24000 bit/s, using “+MS=11,0,,24000” and then try connecting to the remote modem.  If the call is successful, measure the signal quality and line level. Increase the carrier speed of each subsequent call until the signal quality goes over 40, then drop back to the last speed tried. (See the +MS command, page � PAGEREF _Ref437145087 �84�, in the “AT Commands” chapter.).  This method will allow you to use the line at the highest possible reliable carrier speed with very little likelihood of an unexpected disconnect. See also the “%L” and “%Q” commands for testing signal quality and line level. Go down lower still in carrier speed if the call is unsuccessful. Telstra will only guarantee that a carrier speed of 2400 bit/s will be achievable.

Telephone Line Problems

Modem will work properly at one location, but connects unreliably at another site or will not connect at all.

�symbol 183 \f "Symbol" \s 10 \h�	Telephone line is poor.	�The quality of the telephone service varies from place to place.  Establish a connection as in the method just above and test the signal quality and line level. Control the carrier speed using a +MS command.

�symbol 183 \f "Symbol" \s 10 \h�	Telephone socket wiring is non-standard.	�The wiring in the wall socket from place to place may differ, depending upon the type of telephone system installed. If you know how to use a multimeter, it is possible to find the wires of the telephone line in an unusually wired socket. Then modify the modem plug or rewire the socket to suit. Alternatively, consult your ACA-approved electrician.

�symbol 183 \f "Symbol" \s 10 \h�	Telephone system is not suitable for connecting a modem.	�Some telephone systems, such as Telecom’s CommanderTM and almost all digital PABXs, are not suitable for modem connection. All those systems have their own proprietary techniques for transferring signals between the PABX and its associated extension telephones. A normal direct exchange line is the best. If you have a dedicated fax line or a separate direct phone line (not through the PABX), try using the modem on that line.

No Answer

Modem will not answer.

�symbol 183 \f "Symbol" \s 10 \h�	Software not set to answer calls.	�The recommended method of doing auto-answer is to have the software do it. The software sits there waiting for the word “RING” to come in on RX data. It counts occurrences of “RING” with a counter which it resets to zero 10 seconds after the last ring. When its counter gets up to the predetermined number of rings, the software issues the command string “ATA<CR>” to the modem. The modem goes off hook, produces answer tone and gets connected. Note carefully, the modem must have S0=0 set (default). The advantage of this method is that if the software is not running, too busy, crashed or otherwise not working, it will not issue “ATA” to the modem so an incoming caller will simply encounter no answer. Everybody understands that, it does not waste the caller’s money, the caller simply tries again later, without getting too upset. Naturally, the software must be set to do auto-answer this way.

�symbol 183 \f "Symbol" \s 10 \h�	Modem is not set to answer calls.	�The second (hardware) way of doing auto-answer is to set S0>0 in the modem. The modem counts incoming rings for itself and secretly issues “ATA<CR>” to itself behind the scenes, without requiring any computer intervention. This method is often used with older software or on devices which are unable to use the software method of doing auto-answer.

	The most common way of getting into trouble with auto-answer is to accidentally enable both the software method of auto-answer (set the software) and the hardware method (set S0>0 in the modem initialisation). Then the modem starts answering (in response to the ring count), meanwhile the software has also been counting rings and has decided it needs to send ATA to the modem, which it does. The modem sees the ATA as unsolicited characters received from the computer during negotiation, then immediately hangs up, which is the standard response to unsolicited characters. When it is supposed to be answering, the modem goes off hook for a fraction of a second, then hangs up. Everybody gets terribly upset and blames the modem. The answer is to set S0=0 and let the software do it.

�symbol 183 \f "Symbol" \s 10 \h�	The modem is not detecting RING.	�Issue “ATQ0V1” to make sure verbose modem result codes are on. Then dial “199” from a telephone plugged into the same telephone line, wait for the ring tone and replace the handset. That invokes an automatic exchange ring-back facility. The telephone should ring.  Watch for a “RING” response from the modem.  If the word “RING” does not appear, then the modem is not detecting ring properly.  Try unplugging all other telephones and equipment from the telephone line, other than the modem and the test telephone, as these other devices may be loading the line down, reducing the ring voltage on the line. With only the modem and one telephone plugged in, the modem should have no trouble detecting ring. You can stop the ringing by picking up the handset on the still-connected telephone then replacing the handset. Check that the modem can dial out, thereby proving that the modem really is connected to the telephone line. If the modem still fails to detect rings, then send it back for fixing.

�symbol 183 \f "Symbol" \s 10 \h�	DTR is not asserted.	�Depending upon the “&D” and the “&Q” settings, the modem's auto answer facility may be inhibited.  Configure or initialise the modem such that auto answer is not inhibited (check the AT Commands chapter).

�symbol 183 \f "Symbol" \s 10 \h�	RI pin is not supported.	�The modem indicates an incoming ring to the computer in two ways: by sending the word “RING” to the computer (discussed above), and, by making the RI (Ring Indicator) pin on the RS-232 interface go true for a second or two, for each incoming ring. Some long-obsolete software checks the RI pin, instead of looking for the word “RING”.  It may be that the RI pin is not properly connected to the computer.  Check the data cable and the serial port to ensure that full connections are made. This method of notifying an incoming ring is a historical anachronism from the days of dumb modems. Some computers, such as Macintoshes, do not even have the RI pin connected, they always detect the word “RING”.

�symbol 183 \f "Symbol" \s 10 \h�	Computer responses interfere with negotiation.	�Sending any character to the modem during the dialling or answering process before the modem is connected (negotiation), makes the modem immediately hang up. This is know as unsolicited character abort.  Some computers, commonly UNIX-based systems, simply sit and wait for characters to come in from the modem and respond by sending a login prompt for the user.  If the modem sends the “RING” result code to the computer, then the computer sends the login prompt to the modem, this will cause an unexpected hangup. Initialise the modem with “S0=2 E0Q1” set to turn auto answer on, with command echo and result codes off. The modem will then answer and get connected “silently”. The first character the computer sees will be from the remote user. It is likely that these settings must be written to stored profile 0.

Gibberish After Connection

Modem suffers from loss of characters or data, or receives bursts of gibberish after connection.

�symbol 183 \f "Symbol" \s 10 \h�	Line is suffering from “noise”.	�Line noise is typified by inconsistent nonsense characters “creeping” onto the screen while nothing else is happening.  An error-correcting connection will suppress this, but line noise is still there and will cause a loss of throughput.  If the remote modem is capable of an error-correcting link, make sure that your modem is set to enable error-correction (default). Make sure that the signal quality is satisfactory. The most common way to do that is to control the carrier speed, see the +MS command for details.

�symbol 183 \f "Symbol" \s 10 \h�	Flow control is not set.	�Ensure that the modem and the computer agree as to the type of flow control being used.  If the modem has &K3 set (default) then RTS/CTS (hardware) flow control must be set in the computer.  Similarly, if the modem has &K4 set, then XON/XOFF flow must be set in the computer.  Some programs turn RTS/CTS flow control off if the program is started when CTS is false (such as when the modem is powered off).

�symbol 183 \f "Symbol" \s 10 \h�	Terminal emulation is not set correctly.	�Poor or incorrect terminal emulation results in symptoms such as poor screen formatting or a break-up of screen menus, etc.  The same “rubbish” will appear consistently on the same screen or menu.  Ensure that your communications program is set to the correct terminal emulation. ANSI is the most common.

�symbol 183 \f "Symbol" \s 10 \h�	Character format is incorrect.	�On an asyncronous interface, each character is sent in the form of one start bit (always zero), 7 or 8 data bits, an optional parity bit, then 1 or 2 stop bits (always one). There can be any number of extra stop bits between characters. The variations in the number of data bits and the parity bit cause most trouble. Having 2 stop bits is long obsolete, only being needed for mechanical serial devices. Incorrect asynchronous character format usually results in “hieroglyphics” instead of understandable characters. Check that you and the system you are calling agree as to the correct character format. For example, a few older systems still use seven data bits, even parity and one stop bit (7E1) in each character. The vast majority of systems nowadays use eight data bits, no parity and one stop bit (8N1).

Constant Upload/Download Errors

Communications package reports constant errors on upload or download. See the following section about UART Problems.

UART Problems

Modern high speed modems place severe demands upon the capabilities of the computer to which they are connected�xe "UART"�.

The UART (Universal Asynchronous Receiver Transmitter) is the heart of the serial port of your computer which sends characters to, and receives characters from the modem. The UART converts between the all-bits-in-parallel character format on the computer expansion bus and the serial format suitable for a modem.  There are two commonly used types of UARTs, the 8250�xe "UART - 8250"� and the 16550. The 8250 is obsolete. The 16550 is capable of reliably supporting high port speeds.

The 8250 generated one CPU interrupt for each character received. The CPU had one character time to answer the interrupt and read the character from the serial port. As port speeds got higher, the time for the CPU to process the interrupt got shorter and shorter. Meanwhile, Windows was getting more complicated and there were badly written drivers out there. So the typical CPU started to miss interrupts. That is known as a “receive overrun error”. The CPU is so busy that it does not answer an interrupt in time and the character in the serial port is overwritten with another character before the CPU can read it. The original character is lost. The 16550 UART�xe "UART - 16550"� chip was developed to solve this problem. It has 16-byte first-in-first-out buffers (FIFOs) on both the transmit and receive sides. Provided it is correctly initialised (which later versions of Windows can do) the 16550 generates an interrupt when it has 8 characters in its buffer, then the CPU has 8 character times to answer the interrupt and it can pick up 8 to 16 characters in one interrupt service. That greatly reduces the chance of receive overruns. The load on the CPU from servicing serial port interrupts is also greatly reduced. Overruns are not a problem on the transmit side, since if the CPU is slow answering an interrupt the port just runs out of characters to send and sits there idle, no characters are lost.

The modem’s built-in error correction cannot help with the link between the modem and the computer. Files are normally transferred under the control of an overall error correcting protocol, such as ZMODEM. A lost character will be detected automatically (CRC error) and a ZMODEM packet will be retransmitted. That guarantees that any file will eventually be received correctly, but the occurrence of errors will reduce the throughput.

There exists an even better UART�xe "UART - 650"� than the 16550, called the 650. Actually it is 16650, but nobody bothers saying the 16 any more. The 650 chip has 32-byte FIFOs and can be set to do hardware flow control without computer intervention. Provided it is correctly initialised, a 650 eliminates the lost interrupt problem altogether. In practice, the 16550 is so good that 650s are rare. Maestro has 2 serial port cards capable of having 650 chips plugged in, plus 650 chips. Recent versions of Windows do not seem to have suitable drivers for a 650 chip supplied as standard. Such drivers may be available.

IBM compatible computers are almost always shipped with two serial ports built in. They are often part of the motherboard (where the CPU is). Older computers often had a multifunction card with various interfaces and including two serial ports.  The ports were occasionally not reliable above port speeds of 19,200 or 38,400 bit/s. This problem has substantially disappeared now. Symptoms of a UART which cannot support high port speeds are: 

Screen break-up	Text transferred to a terminal emulation will contain errors (wrong characters, loss of screen formatting, etc).

Download errors	During downloads, data corruption such as CRC errors decrease the data transfer rate.  These errors often coincide with hard disk activity.

Upload errors	During uploads (especially of non-compressed files), data errors cause a decrease in data transfer rates from the optimum.

A good way to test your UART is to download an uncompressed file from a bulletin board or a friend with another high speed modem.  Make sure you have error correction enabled (default, consult the chapter “AT Commands”) or the test will be meaningless.  If you experience errors in the transfer, disconnect from the remote modem, reduce the port speed to a low value, say 2400 bit/s and repeat the test. If no errors occur, increase the port speed one setting at a time until the errors recur and then drop back to the last reliable speed. If errors occur at high port speeds but not at low port speeds, then that generally means that the UART is unable to cope; replace the serial port. Contact Maestro or your dealer if you wish to purchase a high speed UART.

If you are getting errors during hard disk transfers but not otherwise, your hard disk driver is at fault. It is leaving interrupts turned off for so long that the serial port receive buffer overflows. Just reducing the port speed usually does not fix the problem. Change the hard disk driver or use an internal modem. Some software allows you to stop the flow of data from the modem, by temporarily setting RTS false while hard disk activity occurs. Enable that feature, if it is available, then test again.

Highest Port Speed

Some 56k modems support port speeds up to 230400 bit/s. Standard computer serial ports can only reach 115200 bit/s. Maestro has 2 serial port cards capable of providing the 230400 bit/s port speed. The card has two 16550 serial port chips. The card fits into any 16-bit ISA expansion slot in an IBM compatible computer. Price is $67.00 each plus freight (typically $10.00). The high port speed is achieved with a clock frequency select jumper. When the jumper is in the “3.6” position, the actual port speed is double the port speed given in the software. For example, setting 115200 bit/s in the software will give 230400 bit/s on the port.

Going Back to Factory Default

Should you have any problems in configuring your modem and need to start from scratch, issue the command string “AT&F S91=14 S92=15 &Y0 &W &W1” (then press Enter) to restore and save factory settings back to the NVRAM�xe "NVRAM"�.�xe "Going Back to Factory Default"��xe "Factory Default"� The &F command returns the active profile to factory settings, while the &W and &W1 commands store the active profile to each stored profile. Notice that registers S91 and S92 are inherently non-volatile, each is automatically stored in NVRAM every time it is changed. They are unaffected by power cycles, &F command or Z command.  To reset all NVRAM use %MZ and %MIF. 

Power Up Profile

The modem’s behaviour is governed by the present settings in the “active profile”�xe "Power Up Profile"�. Issue “AT&V” to view the active and stored profiles. When the modem is first powered up, if &Y0 is set (default), the active profile is loaded from stored profile 0. The stored profile used is under the control of the &Y setting. If &Y1 is set, stored profile 1 will be loaded into the active profile when the modem is powered up. The &Y setting is inherently non-volatile. Issue “AT&Y0” to set &Y0. Issue “AT&Y1” to set &Y1.

To have your modem configured as you want it at power-up, change the active profile using AT commands, then save the modified active profile into a stored profile using the &W and/or &W1 commands. &W defaults to &W0 and stores the active profile into stored profile 0. &W1 stores into stored profile 1. Check that you have &Y0 or &Y1 set as appropriate.

Sample Initialisation Strings

AT&F T &D2 &Y0 S91=14 S95=45	

�xe "Initialisation String"�Full initialisation string. Starting from factory defaults (&F), tone dial is default (T), modem disconnects on DTR going false (&D2), modem powers up with stored profile 0 loaded (&Y0), sets data transmit level to -14dB (S91=14), extended connection reporting on (S95=45).



AT&W&W1		Writes current active profile to stored profiles 0 and 1, in NVRAM.

ATS91=14 Z		Short initialisation which can be used if contents of stored profile 0 is satisfactory. S91 is not affected by Z command.

Return For Service

If your Maestro modem becomes damaged, or is reasonably suspected of being faulty, disconnect it from the telephone line. Send it back to Maestro for service. Send just the modem and any other items suspected of being faulty, do not include items unrelated to the fault, such as the manual. Wrap all items well, in bubble wrap and inside a cardboard box is good. Include a piece of paper with your name, address, phone number and a good clear fault description. If you are claiming under warranty, include a copy of the original invoice on which you purchased the modem. If you cannot find that invoice, do not worry, Maestro will stand by the warranty from the date the modem was manufactured. If you are not claiming under warranty, there will be a charge, usually less than $100.00, you could include your credit card details to expedite payment if you wish. Your repaired modem will not be shipped back to you until Maestro has processed your payment.

�

Flash Upgrade Procedure

Introduction

The behaviour of a modem is controlled by the “firmware” inside the modem. The firmware is in the form of a Read Only Memory (ROM) memory chip, which contains code for the modem’s controller. The ROM retains its contents even when the modem is switched off. Some ROM types may be erased and rewritten, thus allowing an upgrade of the firmware. 

The purpose of the instructions here is to upgrade the firmware in the modem to a newer version. When necessary, Maestro will release new versions of firmware and make them available via the Internet so that people can upgrade their modems at their leisure. Typical reasons for upgrading a modem are so that it can use new modulation standards to communicate, or to fix bugs in the firmware, or to implement new features.

The easiest way to flash upgrade is to use the windows program Flashcom, available on our web site.  If you do not use windows than you can follow the manual flash upgrade procedure in section � REF _Ref476974111 \r \h ��15.3�.

Flashcom

Flashcom is the simplest, fastest, safest way to flash upgrade your woomera modem.  However care must be taken as damage to your modem may result from improper use of this program. 

Flashcom is available in two versions:

Flashcom32 – For windows 95, 98, NT, 2000?.

Flashcom20 – For windows 3.x (will also work on 95, 98, NT)



Download the correct version for your windows version from http://www.maestro.com.au .  New Woomera firmware is available as a separate download from the Flashcom program.  Flashcom should be unziped into a new directory.  The firmware must be unziped into the same directory as flashcom, overwriting any existing files.  Instructions on how to use this software can be found on the web site and in the ‘Readme’ file that comes with flashcom.



Manual Flash upgrade

To perform this operation you will need a reasonable degree of computer competency. If you have doubts about your ability, then you may like to have a friend help you through the process. Alternatively, return the modem to Maestro for upgrading.

Requirements

To perform the flash upgrade operation you will require the following:

A modem that is in working order.

A communications program that is capable of uploading files in ASCII format, such as PhoneTools 2000.  However we do not recommend the use of Windows HyperTerminal for this procedure.

The bootstrap programming file called BPFL22.s37.  This file is found on the Maestro CD-ROM in the folder (directory) ‘Roms’.

A file containing the new firmware revision. The filename for this file will be in the format *.S37 where the ‘*’ is a wildcard indicating any characters. As an example is MSB.S37.

The *.s37 firmware files are available on the Maestro Internet site http://www.maestro.com.au/ .  To select the right firmware, startup your communications (terminal) program.  Type “ati8” and press enter, then type “ati3” and press enter. The response from “ati8” should give a model name, that corresponds to a name in the firmware table (found in the ‘flash upgrade’ section of the internet site).  Use the response from “ati3” to determine if you already have the latest version.

Upgrade Procedure

CAUTION: 	Please read the following procedures carefully because any incorrect steps may cause the Modem not to work.



To upgrade the modem, do the following steps

Load your communications (terminal) program.  Set port speed (or baud rate) to 57600 bits/s and turn on ‘Hardware CTS-RTS flow control’.  You may need to save settings, quit and restart the communications program to be sure the port speed is correct.

To ensure the communications program is communicating with the modem enter "AT&F"  If it responds with OK then the upgrade can continue. 

Type in "ati8" then enter and write down the modem’s response.  Then do the same for “ati3”.

Type in "AT**" then press Enter.

The screen will display "Download initiated.." message.

Select ‘Upload’ (sometimes known as ‘Send text file’) and select ‘ASCII’ text as the upload protocol if the option is given.

Select the flash loader "BPFL22.s37" & click OK. This will take about 8 seconds.

Once finished the screen will display "Download flash code..." message.  It is safe to abort the process at this point.

Select ‘Upload’ (sometimes known as ‘Send text file’) and select ‘ASCII’ text as the upload protocol if the option is given.

Select firmware code file "*.s37" and click OK.

The screen will give some indication that the upload is in progress.  This can take 4 minutes.  WARNING: Interrupting this stage of the procedure may make the modem unusable.

If an "Erase FAIL, Download ERROR, Re-Load" error occurs then turn the modem off and on and repeat steps 4 onward. When the upload is complete exit and restart the communications program.

Type “ati8” and enter and check the response is the same as in step 3.  If it is different then you have installed the incorrect firmware for your modem.

Type in “%MZ” then press ENTER.  This will initialise the NVRAM to the new firmware.

Reissue your normal modem initilisation string.  Just quitting and restarting your communications software is usually the easiest way.  Type “AT&W” then Enter, to save your preferred settings in the modem’s non-volatile memory (NVRAM).

 If you can't check AT command, please restart your computer to repeat step1 <-> step15.

You may wish to return the port speed of the communications program to its previous speed, normally 115200.  

What to do If the Modem Locks Up

If something went wrong during the upgrade operation and you find that the modem no longer responds to commands, then it will be necessary to send the modem back to Maestro for repair. In this case the Flash ROM will be removed from the modem and re-programmed using an EPROM programmer.

GLOSSARY

Terminology

Please familiarise yourself with the following communications terms and their meanings. Then you will be far better able to understand and use this book. Much of the terminology used should be easy to understand, however the use of some digital communications and computer-specific terms is unavoidable.

AT Command

The AT command�xe "AT Command"� set for modems is a way of issuing instructions to the modem to make it do something — such as dial, hang up, change internal settings, etc. The AT command set was invented by Hayes Microcomputer Products, Inc., a large USA based modem manufacturer. An AT command is issued by including it in a modem command string. See the “AT Commands” chapter for more details.

Automatically Saved

A register may be desribed as “automatically saved”. That means the same as “inherently non-volatile”. Please see “Inherently Non-volatile” below.

Baud rate:  Similar to bit/s

For the purposes of this manual and to remain compatible with common usage, the term “baud rate”�xe "Baud rate"� means the port speed in bit/s. On a serial communications port, the baud rate is always the same as the data bit rate in bits per second. However, strictly speaking, the baud rate is the number of discrete signal events per second. On a telephone line, multiple bits can be encoded in one signal event (known as a “symbol”), so the baud rate is normally lower than the bit rate. The term “baud rate” is frequently misused in that it is used to express the carrier speed of a connection between two modems.

BBS: Bulletin Board Service

A BBS is a way of achieving electronic mail. You can also get useful files. A BBS can be as simple as one modem connected to one computer. Users connect to the BBS and can read and leave messages for other users of the BBS. Most messages are in publicly-readable message areas. There are also file areas where files can be downloaded from. Most BBSs are connected to a network called Fidonet. Fidonet BBSs exchange messages late at night, so some message areas can have regional scope. A BBS is run by a person called a “Sysop”, short for “System operator”. 

The user interface is a conversational one, usually consisting of selecting from menus. A BBS could be used by someone with a dumb terminal and a modem. Only ordinary communications software is required to contact a BBS, there are no complicated network settings. However, it is a good idea to have the correct “terminal emulation” and font set. That way, you correctly see the simple boxy graphics that BBSs have. The most common emulation is ANSI, with Terminal font.

A BBS usually consists of some number of incoming telephone lines, with each line connected to its own modem and computer. The computers, plus another file server computer, are connected in a local area network. BBSs have been around for many years. Many BBS sysops have closed their BBS and become Internet Service Providers.

bit/s:  bits per second

The data transfer speed between two devices may be expressed in bits per second (bit/s)�xe "bit/s"�. All bits get counted, including start bits, data bits, parity bits and stop bits.

Carrier Speed

The carrier speed�xe "Carrier speed"� is the speed of the data carrier out on the telephone line, expressed in bits per second (bit/s). Two modems negotiate a mutually acceptable carrier (line, connect or DCE)�xe "Line speed\: see Carrier speed"� speed when they connect. Limits on the carrier speed may be set by modem commands, such as the +MS command.

CPS:  Characters Per Second

Actual data transfer rates are often expressed in terms of Characters Per Second (CPS).�xe "CPS"�  On the port there are usually 10 bits per character because there are eight bits of data (one byte�xe "Byte"�) and two extra bits — one start and one stop bit. There are usually eight data bits per character. Sometimes, there are seven data bits and one parity bit per character.  Thus, for a serial port, the maximum data transfer rate in CPS is equal to the bit rate in bit/s divided by ten.

DCE:  Data Communications Equipment

The equipment connected to the communications infrastructure, such as the PSTN. That equipment is the modem�xe "DCE"�.

Dual: both K56flex and V.90

All Maestro modems with the “dual” feature have “-D” in the model number. They support both K56flex and V.90 modulations. K56flex is an earlier proprietary Conexant modulation for 56k carrier. V.90 is the ITU standard for 56k modulation, determined on 6 February, 1998. Both modulations are based on the same physics and can be expected to have similar performance. However, minor firmware differences can occasionally mean it is useful to change from one to the other, even when both are available.

DTE:  Data Terminal Equipment

The digital equipment (computer, dumb terminal, etc.) to which the modem is attached via the data cable�xe "DTE"�. The term DTE is little used in this manual, the word “computer” is used instead. Substitute “dumb terminal” instead of “computer” if that is what you are using.

Handset

On the back of a Woomera modem, there is a “Handset” socket. An ordinary telephone is intended to be plugged into that socket, not just the handset from a telephone. The telephone can be used normally when the modem is on-hook. On models with “H” in the model number, the telephone can also be used for recording/playing voice messages (not recommended, use the sound card instead), for Simultaneous Voice and Data (not recommended, use a headset plugged into the microphone/headphone sockets).

Inherently Non-volatile

An “inherently non-volatile” register is saved immediately to NVRAM, as soon as it is changed. It is like a little bank of switches, once it is changed, it stays changed until another command changes it. An example would be register S91. Means the same as “Automatically saved” above.

Internet Voice

This is where you conduct a voice conversation with another person over the Internet. Your modem and the Internet are being used purely as a pathway for data. Both ends of the conversation normally need to be running the same Internet voice software. Please see page 96 for more details.

Initialisation String

The initial configuration command string sent to the modem�xe "Initialisation string"�.  For example, when communications software is run, it commonly sends an initialisation string to the modem automatically. The initialisation string should change the active profile only, not either stored profile. All well-written initialisation strings begin “AT&F”, so they start setting up the modem from a known point.

ITU:  International Telecommunication Union

A standardisation body, part of the International Standards Organisation, formerly known as CCITT then as ITU-T�xe "CCITT" \t "See ITU"��xe "ITU-T" \t "See ITU"��xe "ITU"�. ITU standards may be used by all manufacturers. Government regulatory bodies (such as Austel/ACA) and telephone companies (such as Telstra, Optus) often specify that ITU standards must be followed.

ISP: Internet Service Provider

An ISP is your gateway to the Internet. The Internet is a massive permanently connected collection of computers containing enormous amounts of information. An “internet” is a connection between computer networks, but the Internet is always spelt with a capital “I”. The World Wide Web is a major part of the Internet. By far the most popular e-mail system is the Internet. An ISP has a collection of modems which customer modems dial into. The ISP maintains high speed links with other ISPs. There are usually numerous powerful computers at the ISP’s premises to provide you with the data you want. Other information sources, like companies, government departments and educational institutions, are permanently connected to the Internet. You may request data from any computer on the Internet, once your computer is connected, via your modem. No matter where the data is coming from, the only telephone charge is from you to your ISP, usually a local call. You have to subscribe to an ISP because the modems, links, computers and staff at the ISP all cost money. Some telephone companies have an ISP subsidiary, so the distinction between the telephone company and the ISP is not so clear. However, you are still paying for both, one way or another. Be a prudent consumer.

Leased Line

Leased line means that two modems are connected by a permanent connection without any dialling having to occur. See the &L command. A Maestro document called “Leased Line” is recommended reading for anyone considering using leased line.

Modem:  MOdulator/DEModulator

A modem�xe "modem"� is data communications equipment which allows the passage of data between two computers (or any other DTE) over a switched telephone line or a leased line. A fax modem can also send/receive fax signals to/from other fax devices (for example, a conventional fax machine). A voice modem can also send/receive voice messages in a similar manner to an answering machine.

Modem Command String

A string of characters sent from the computer to the modem when the modem is in command mode to make the modem do something�xe "Modem Command String"��xe "Command" \t "see Modem Command String"�. A command string consists of the letters “AT” or “at” followed by zero or more AT commands, followed by a Carriage Return <CR> character. The modem performs the AT commands in the string after it receives the <CR>.

NVRAM:  Non Volatile Random Access Memory

The NVRAM�xe "NVRAM"� is where specific stored profiles (modem settings) are stored.  Some other non-volatile information (such as the &Y setting, S91, S92 values) is also stored in the NVRAM. When the modem is first switched on (or reset using the ATZ command), it reads its NVRAM to recall a previously-stored profile.  Refer to the &V, &W and &Y commands in the “AT Commands” chapter for a more detailed explanation.

Port Speed

The port speed�xe "Port Speed"� is the speed at which the serial port (on the computer) communicates with the modem, through the data cable (using the TX and RX pins on the serial interface), expressed in bits per second (bit/s). Because of the use of flow control�xe "Flow Control"� techniques and error correction and data compression (discussed elsewhere in this manual), the port speed is usually higher than the carrier speed. See the &Q and &M commands for a more complete discussion. The port speed is changed by a port speed (or baud rate or bits per second or data rate) setting in the software on the computer. The modem auto-detects the port speed from the AT characters at the beginning of a modem command string.

PSTN:  Public Switched Telephone Network

The telephone line socket into which you plug your modem is part of the PSTN�xe "PSTN"�.  All telephonic equipment, such as modems, telephones, answering machines, etc., which are connected to the PSTN must be approved by the government regulatory body (such as ACA).

Saved

When a register is set to some value, the contents are normally volatile. All the registers are part of the “active profile”. The active profile can be saved to one of two “stored profiles” with the &W command. That can be used to change the power-on default for a register. Please see the &V, &W and &Y commands for more details. For example, to make register S6 default to 5, do ATS6=5&W.

Serial Interface

The serial interface is the point where the modem and the computer connect, through which serial data transfers take place�xe "Serial Interface"��xe "Interface" \t "see Serial Interface"�.  The interface point is the data connector on the modem. In order for the interface to work both sides must conform to a serial interface standard. This standard is known as RS-232, published by the Electronic Industries Association (EIA) of the USA. The ITU publishes a related standard under the designation V.24. There are 9 active pins in the serial interface, the pin numbers and designations are given in the “RS-232 Pin Connections” table on page � PAGEREF _Ref435431153 �51�.

Speakerphone

Speakerphone is where you can conduct a telephone conversation without needing to hold a handset or wear a headset. You just speak into a microphone on or near the modem. You hear the other person’s voice over a speaker. Please see section 8.5, Using Speakerphone, page 99, for more details.

String

A series of characters�xe "String"�.  May include letters, numbers and symbols. Often ended with a Carriage Return <CR> character.



UART:  Universal Asynchronous Receiver Transmitter

The Integrated Circuit (chip) built into a computer serial port which does the conversion from the high speed parallel format of the computer expansion bus to the asynchronous serial data format used by a serial interface�xe "UART"�. The UART is the major chip in a serial port.

X2

X2 is a proprietary 56k modulation, originally developed by US Robotics, who have now been bought out by 3Com. X2 was competing with K56flex, but was much less popular. Maestro modems do not support X2. Most service providers who were supporting X2 have now moved to V.90, sometimes in addition to X2. X2 is rapidly dying.

Binary Conversion

Converting between binary and decimal numbers is necessary when dealing with S registers containing bitmap options or status bits�xe "Binary Conversion"�. A decimal number is a number written in the usual base-10 notation; there are 10 different digits. A binary number is a number written in a base-2 notation; there are only 2 different binary digits, 0 and 1. A binary digit is known as a bit. All computer arithmetic and storage is done with bits.

The value of an S register is always given in decimal, but it is stored internally as 8 bits. The value is given as a decimal integer (that is, a whole number with no fractions or decimal places) with a value between 0 and 255 inclusive. In order to determine whether a particular bit is 0 or 1, you need to be able to convert between decimal and binary.

Bit 7 is the Most Significant Bit (MSB), written on the left. Bit 0 is the Least Significant Bit (LSB), written on the right. Each bit has a weight (given in decimal), see the table below. To convert from binary to decimal, add up the weights of all the bits set to 1. For example: binary 10001110. Bit 7 is 1, bit 3 is 1, bit 2 is 1, bit 1 is 1. Weights are 128 + 8 + 4 + 2 = 142 decimal.

To convert from decimal to binary, work out what combination of weights would add up to the decimal number. Set the bits associated with those weights to 1, all others to 0. For example: decimal 100 = 64 + 32 + 4. Bit 6 is 1, bit 5 is 1, bit 2 is 1. The complete 8-bit binary number would be 01100100.

Decimal-To-Binary Conversion Table
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#CID command, 88

#TL command, 98

—%—

%E command, 76

—&—

&Y command, 75

&Z Command, 75

—A—

A command, 60

A/, 55

ACA, 2

Active Profile, 73

Amiga, 11, 22

Answer, 60

Adaptive, 80

Auto, 110

Apple Macintosh, 11

AT Command, 154

AT Command Reference Manual, 57

Automode, 65

Auto-Reliable Mode, 41

Auto-Retrain, 76

—B—

Backspace, 55, 112

baud rate, 31

Baud rate, 155

BBS, 139

Bell, 60

Binary Conversion, 159

bit/s, 155

BLACKLISTED, 103

Blind Dial, 112

break, 56

Break Control, 82

Bulletin Board Service, 139

BUSY, 103

Byte, 156

—C—

Call Failure, 126

Reason Code, 126

Call Progress, 67

Calling tone, 62

Carriage Return, 55, 111

Carrier, 104

carrier speed, 30

Carrier speed, 155

CCITT. See ITU

CD, 51, see lights: CD

COM port, 10, 131

Command. see Modem Command String, see AT Command

Command Mode, 29

Commander, 11

Communication Mode, 70

COMPRESSION, 103

Conexant, 57

Conexant AT Command Reference Manual, 57

CONNECT, 106

CPS, 156

CTS, 51

—D—

D command, 61

Data Carrier Detect, 51

Data Compression, 43, 76

Data mode, 54

Data Mode, 29

Data Set Ready, 51

Data Transmit Level, 126

DCE, 156

DELAYED, 103

Dial, 61

Delay, 112

Digits, 61

Hook flash. see Dial: Timed Break Recall

Pause, 62

Pulse Dial, 61, 65

Timed Break Recall, 63

Timer, 112

Tone Dial, 62, 66

Dial Modifiers, 61

Dial Stored Number, 62

Direct mode, 38, 40

distinctive ring, 88

DOS, 22

DSR, 51, 71

DTE, 156

DTR, 51

—E—

Echo, 63

ERROR, 102

Error Correction, 40, 41, 66, 82

Escape. see Escape Sequence

Escape Sequence, 111, 114

—F—

F Command, 64

Factory Default, 150

Factory Settings, 69

FAX, 103

Fax Class, 101

Fax Commands, 101

flash upgrade, 9

Flow Control, 19, 37, 70, 82, 158

Hardware, 38

None, 38

Software, 39, 121

XON/XOFF, 39

—G—

Going Back to Factory Default, 150

GPTerm, 22

Guard Time, 114

Guard Tone, 69

—H—

Half Duplex, 140

Hard Reset, 75

Hardware Flow Control. see Flow Control: Hardware

Hook Flash

Timer, 120

Hook Switch Control, 64

—I—

Identification, 64

Inactivity Disconnect, 120

Initialisation string, 157

Initialisation String, 151

Intelligent Mode, 36

Interface. see Serial Interface

Interrupt, 133

IRQ. see Interrupt

ITU, 60, 157

V.42 bis, 42, 44

ITU-T. See ITU

—K—

K command, 82

K56flex, 8

—L—

LCD, 47

Lightning, 1, 11

lights

CD, 68

DTR, 68

Lights

DCD, 113

Line Feed, 55, 112

Line Level, 76, 80

Line speed: see Carrier speed, 156

Liquid Crystal Display, 47

Long Break, 67

—M—

MacComCenter, 22

Macintosh, 23, see Apple Macintosh

MNP, 42

Block Size, 81

modem, 158

Modem Command String, 158

MS-DOS, 22

—N—

NO ANSWER, 103

NO CARRIER, 102, 126

NO DIALTONE, 102

No Flow Control. see Flow Control: None

Non-Volatile Memory. see NVRAM

Normal mode, 40

NVRAM, 74, 150, 158

—O—

OK, 102

On-Line Command, 65

On-line command mode, 55

overrun, 31, 53

—P—

PABX, 11

Plug Pack, 11

port speed, 30

Port Speed, 158

Power pack. see Plug Pack

Power Up Profile, 151

PROTOCOL, 103

Protocol failure, 41

PSTN, 8, 158

Pulse Ratio, 70

—Q—

QuickLink, 22

—R—

Reliable mode, 40

Remote Access Escape, 128

Repeat, 55

Result Code Format, 66

Result Codes, 56, 65, 102, 127

Retrain. see Auto-Retrain

RI, 51

RING, 102

Ring Count, 111

Ring Indicate, 51

RING1, 88

RING2, 88

RING3, 88

Rockwell. See Conexant

RS-232 Cable. see Serial Interface

RS-232 Mode, 49

RTS, 51

RTS/CTS, 19, see Flow Control

RX, 51

RX speed, 31

—S—

S Register Addressing, 65

Serial Cable. see Serial Interface

Serial Interface, 10, 140, 159

Serial Port. see COM port

SG, 51

Signal Ground, 51

Signal Quality, 80

Sleep Mode, 118

Soft Reset, 68

Software, 133

Software Flow Control. see Flow Control:Software

Speaker On/Off Timing, 64

Speaker Volume, 64

Stored number, 75

Stored profiles, 73

Stored telephone number, 62

String, 159

Synchronous, 71, 74, 138

—T—

Telix, 22

Test Timer, 116

Timer, 113

Transmit Level, 127

TX, 51

TX speed, 31

—U—

UART, 149, 159

UART - 16550, 149

UART - 650, 149

UART - 8250, 149

—V—

V.25 calling tone, 62

V.90, 8

—W—

wait for dial tone, 62

—X—

XON/XOFF. see Flow Control

XON/XOFF flow control, 39
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19,200BPS, 24,000BPS and 28,800BPS models support DTE speeds up to 115,200 while 9,600BPS and 14,400BPS models support DTE speeds up to 57,600BPS.  Before using very high DTE speeds, however, ensure that your computer or terminal can also support those speeds.  Some UARTs (Universal Asyncronous Receiver/Transmitter), which are used in computer serial ports, break down at higher speeds, causing data errors.  If in doubt, contact Maestro Technical Support or your computer supplier.
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Modem	Telephone Line	Exchange
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V



Z1



~



V



Z2



Main status



AA



TX whirly



OH



RX whirly



Extra status



TX whirly



RX whirly



TX whirly



RX whirly



CTS replaces TX when CTS is false.



RTS replaces RX when RTS is false.








