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General Information 

The information within this manual has been carefully checked and is 
believed to be completely reliable. However, no responsibility is assumed 
for inaccuracies. Furthermore, Motorola reserves the right to make 
changes to any products discussed herein to improve reliability, function, 
or design. 

Motorola does not assume any liability arising from the application or use 
of any products or circuits described herein; neither does Motorola convey 
any license under its patents or right of others. 

Changes which occur after an instruction manual is printed are described 
in Global Paging Terminals Operation Manual Revisions (GPMRs). These 
bulletins give the reader complete information on the change, including 
pertinent parts listing data. 

The information in this document is subject to change without notice. 
Motorola assumes no liability for hardware or software damage or loss of 
data due to errors or omissions in this manual. 

Refer questions concerning the contents of this manual to: 

Motorola, Inc. 

Global Paging Terminals Operations 
Technical Publications Department 
5555 North Beach St. 
Fort Worth, TX 76137-2794 

or telephone: (817) 232-6769 

Global Service Organization 
Motorola provides a worldwide service organization. Through its 
maintenance and installation program, Motorola provides service on a 
contract basis. 

In the U.S., Motorola has 900 authorized or company-owned service 
centers. In addition, Motorola’s products are serviced throughout the world 
by a network of company or authorized independent service organizations. 

Internationally, Motorola provides area or in-country technical support to a 
network of authorized independent service organizations. The area 
administrative staff, district service managers, and district service 
representatives are directly employed by Motorola. 

For contract service requirements, please contact your local in-country 
Motorola representative, or write to: 

Motorola, Inc. 

Paging One-Call-Support® Center 
5401 North Beach St. 
Fort Worth, TX 76137-2794 

ortelephone: (800) 520-7243 or 
(817) 231-7069 

or telefax: (817) 231-7203 
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Service Training 

Motorola, through its Paging Technical Training Group, offers courses on 
paging terminals and base stations. These courses are taught by our 
training staff at our factory in Ft. Worth, Texas, or at the customer's 
location. 

Students learn to install, configure, and maintain all aspects of Motorola 
paging systems. Motorola's classrooms are equipped with state-of-the-art 
equipment and the latest products to ensure hands-on experience in 
practical lab exercises. 

Training courses range from a basic introduction to pagers and paging 
systems, to customized classes on specific systems and large system 
applications. 

To obtain a course catalog or scheduling information, please call 
(817) 232-6854 and ask for the training coordinator. 

Computer Software Copyrights 

The Motorola products described in the manual might include copyrighted 
Motorola computer programs stored in semiconductor memories and other 
media. Laws in the United States and other countries preserve for 
Motorola certain exclusive rights for copyrighted computer programs, 
including the exclusive right to copy or reproduce in any form the 
copyrighted computer program. 

Accordingly, any copyrighted Motorola computer programs contained in 
the Motorola products described in the manual can not be copied or 
reproduced in any manner without the express written permission of 
Motorola. 

Furthermore, the purchase of Motorola products is not be deemed to grant 
either directly or by implication, estoppel, or otherwise, any license under 
the copyrights, patents or patent applications of Motorola, except for the 
normal, nonexclusive, royalty-free license to use that arises by operation 
of law in the sale for a product. 

Trademarks 

Motorola, MPS 2000, PassThru and FLEX are trademarks or registered 
trademarks of Motorola, Inc. 

80386, 80386SX and 80486 are trademarks of Intel Corporation. 

MS-DOS is a trademark of Microsoft Corporation. 

IBM PC, IBM XT and IBM AT are trademarks of IBM Corporation. 

Other trademarks contained herein are the acknowledged property of their 
respective owners. 
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Important Safety Information 

The installation, maintenance, and operation of this equipment presents 
potential unsafe conditions, including, but not limited to, electrical shock, 
improper voltage to components, and improper operation which can cause 
personal injury or damage to property. 

Read Instructions: All the safety instructions should be read before the 
equipment is operated and should be retained for future reference. 
Specialized procedures and instructions are required and must be followed 
when working on the system. Additionally, all applicable safety procedures, 
such as OSHA requirements, National Electric Code Requirements, local 
code requirements, safe working practices, and good judgement must be 
used by personnel when installing, operating, and maintaining the 
equipment. 

Heed Warnings: All warnings on the equipment and in the operating 
instructions should be adhered to. All operating and use instructions 
should be followed. Safety, as defined in this instruction manual involves 
two conditions: 

* Personal injury, death, damage or destruction of the equipment. 

An operating or maintenance procedure, practice, or condition 
which, if not strictly observed, could result in injury or death. An 
operating or maintenance procedure, practice, or condition which, 
if not strictly observed, could result in damage to, or destruction of, 
the equipment. 

* Product or property damage (includes damage to the system and 
other components). 

CAUTION 

An operating or maintenance procedure, practice or condition 
which, if not strictly observed, could result in damage to the 
equipment or database. 

Mounting: The equipment should be mounted only as recommended by 
the manufacturer. The equipment should be situated away from heat 
sources such as radiators, heat registers, stoves, or other equipment 
(including amplifiers) that produce heat. 

Power Sources and Grounding: The equipment should be connected to 
a power source only of the type described in the installation instructions or 
as marked on the equipment. Precautions should be taken so that the 
grounding or polarization means to the equipment is not defeated. Power 
to the equipment should be disconnected by circuit breaker when left 
unused for long periods of time. 
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Cleaning: Clean only the outside of the equipment by using a damp cloth. 
The equipment should not be immersed in any type of liquid, including 
water. Do not use liquid cleaners or aerosol cleaners. Dirt or other foreign 
matter should not be allowed to accumulate in the interior of the enclosure. 

Damage Requiring Service: The equipment should be serviced by 
qualified personnel when: 

¢ The equipment does not appear to operate normally or exhibits a 
change in performance, 

¢ The equipment has been dropped, or the enclosure damaged. 

The user should not attempt to service the equipment beyond that 
described in the operation instructions. All other servicing should be 
referred to qualified service personnel. 

Motorola is not responsible for static damage to equipment not sold under 
the Motorola logo. 

Telephone Line Installation: All telephone line connections to the 
punchblock should be accomplished with the telephone lines disconnected 
from the network interface. 

NOTICE 

This product generates, uses, and can radiate radio frequency 
energy and, if not installed in accordance with the instruction manual, 
can cause interference to radio communications. It has been tested 
and found to comply with the limits for a class A computing device 
pursuant to subpart J of part 15 of the FCC rules, which are designed 
to provide reasonable protection against such interference when 
operated in a commercial environment. Operation of the equipment 
in a residential area is likely to cause interference, in which case the 
user will be required, at his own expense, to correct the interference. 
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Section One: Introduction 

1 What the AlphaMate 250 Does 

The AlphaMate 250 is a small desk-top unit that enables an 
operator to send alphanumeric messages to alphanumeric radio 
pagers through one or more paging services. 

When a person wants to send a message, the operator types 
the name of the person the message is intended for, and the 

message. The AlphaMate 250 automatically contacts the 
appropriate paging service company, and has the message 
transmitted. 

The AlphaMate 250 can be used to reach up to 250 pagers, and 
up to 16 paging service providers. It has a standard typewriter 
keyboard with ten function keys for selecting operations, and a 
screen that displays the operations (see figure 1-1). 

oe. MOTOROLA ALPHAMATE 250 
a: SELECT OPERATION 

Figure 1-1: The Alphamate 250 Keyboard and Display 

April 1996 6880450F70-O Page 1-1 



Alphamate 250 Characteristics AlphaMate 250 Installation Manual 

2 Alphamate 250 Characteristics 

The basic AlphaMate 250 characteristics are: 

¢ — It plugs into a standard 115 Vac or 230 Vac supply. 

Note: For 230-Vac operation an appropriate ac adapter is required. 

¢  Allithium battery for maintaining memory data during 
temporary power outages. 

¢ Connects to one or more paging systems by way of a 
standard analog telephone line and/or an RS-232 serial 
port. 

¢ Has an automatic telephone dialer with either dial-pulse or 
touch-tone signaling; the internal memory stores a primary 
and a secondary number for each paging system 
connection. 

¢ Has a modem for exchanging data with the paging terminal 
when a telephone link is used. 

¢ Can drive a serial printer through a standard RS-232 port. 

¢ Supports remote programming through another AlphaMate 
250 unit or a standard computer terminal. 

Page 1-2 6880450F70-O April 1996 



AlphaMate 250 Installation Manual The Contents of this Manual 

3 The Contents of this Manual 

This manual covers installing and servicing the AlphaMate 250 
in the following sections: 

Section Two: Installation - This section explains how to 
make the various connections to the AlphaMate 250. 

Section Three: Testing - This section explains the 
standard self-test used on start-up, and the optional 

diagnostic routines provided. 

Section Four: Setting Up the AlphaMate 250 - This 
section explains how to set up the unit to suit the operator 
and the installation. 

Section Five: Theory of Operation - This section explains 
how the AlphaMate 250 is organized, and how the 
subsystems function. 

Section Six: Servicing Information - This section 
provides various reference information that can be useful if 

the AlphaMate 250 needs service. 
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Notes 
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Section Two: Installation 

1 Equipment Check 

When unpacking the AlphaMate 250, and before installing it, 
check it carefully for evidence of physical damage: 

e — Is the case cracked, scratched, or damaged in any other 
way? 

¢ — Are the connector housings bent or broken, or are pins 
missing? 

e Are all the keycaps in place on the keyboard? 

e — Is the display glass cracked? 

Report any problems to the shipper immediately, and arrange 
with Motorola to have the unit replaced. 
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2 Installation Requirements 

2.1. Environmental Requirements 

The AlphaMate 250 was designed to work in a normal office 
environment. Heavy dust, moisture, or corrosive particles in the 

air will shorten the life of the product. The AlphaMate 250 can 
withstand slow variations of temperature between 0 and 50°C 
(32 and 122°F). 

2.2 Power Requirements 

The AlphaMate 250 operates on either 115 Vac or 230 Vac, at 
either 50 or 60 Hz. A separate power supply plugs into a 

standard wall outlet, and provides 7.5 Vdc through an attached 
cord to the AlphaMate 250. 

Note: For 230-Vac operation an appropriate ac adapter is required. 

The power supply should be located so that it cannot be 
unplugged inadvertently. 

CAUTION 

Make sure that the power cord is not laid across the floor 
in a location where it may trip passers-by. 

2.3 Battery 

The AlphaMate is equipped with a lithium battery with a normal 
shelf life of five years or more. It requires no attention during 
installation, but should be replaced routinely after about five 
years of service. 

2.4 Telephone Line 

The AlphaMate 250 connects to a standard analog telephone 
line through a female RJ-11 connector. Use a telephone 
extension cord with male RJ-11 connectors. 

The AlphaMate loads the telephone with a Ringer Equivalence 
Number (REN) of 0.38. Since a telephone line can accept a 
load of up to 5 REN, the AlphaMate does not cause any service 
degradation. 
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2.5 Telephone 

A second female RJ-11 connector on the AlphaMate 250 allows 
the connection of an optional telephone. This telephone and the 
AlphaMate share access to the telephone line. 

2.6 Printer 

An optional printer can be connected to the AlphaMate 250. 

The printer uses an RS-232 serial connection. A suitable cable 
is described in table 2-1. 
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3  AlphaMate 250 Connections 

Four connections can be made to an AlphaMate 250 (see figure 
2-1). 

Callers 

es 
rinter direct Pager users 

! telephone cd 
| I connection S \ | ne 

I 
I 
1 
| telephone connection 

RS-232 connection | through AlphaMate Telephone 
Company 

telephone 

connection 

Powersupply a direct RS-232 connection 
AlphaMate 250 

Paging Service 

Figure 2-1: AlphaMate 250 Connections to the Telephone and Paging Systems 

All connectors are located on the back of the AlphaMate (see 
figure 2-2). 

ae 
RS-232 connector telephone connectors dc power connector 

Figure 2-2: The Connectors on the Back of the AlphaMate 250 

Page 2-4 6880450F70-O April 1996 



AlphaMate 250 Installation Manual AlphaMate 250 Connections 

3.1. Power Supply 

Plug the power supply into a wall outlet with the appropriate 
voltage. Plug the free end of the power cable into the mating dc 
power connector on the AlphaMate 250. 

3.2 Telephone Line 

If the AlphaMate 250 is connected to one or more paging 
systems through a standard analog telephone line, connect the 
line to either of the two RJ-11 connectors on the AlphaMate 250. 

3.3 RS-232 Serial Link 

If the AlphaMate 250 is connected to one or more paging 
systems through an RS-232 serial data link, connect the link to 
the 9-pin male RS-232 connector on the AlphaMate 250. The 
cable uses a 9-pin female D connector at the AlphaMate end; 
the connector on the other end of the cable depends on the 
paging switch. The connections within the cable also depend on 
the paging switch (see table 2-1, table 2-2, and table 2-3). 

Note: Serial link cables are not included with the AlphaMate 250. 

Table 2-1: RS-232 Connections to a People Finder 
Paging Switch or Serial Printer 

AlphaMate People Finder 
Signal Name | 9-pin female | 25-pin male 

Dconnector | D connector 

Peas | 

5, 6, and 8 ; 

all other pins 
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Table 2-2: RS-232 Connections (Page Bridge) 

Signal Name 
AlphaMate 
9-pin female 

D connector 

Page Bridge 
25-pin male 
D connector 

Signal GND 

all other pins | all other pins 

Table 2-3: RS-232 Connections (M15 Series Switch) 

Signal Name 

DCD 

Signal GND 

AlphaMate 
9-pin female 
D connector 

M15 Series 
25-pin male 
D connector 

DSR 

CTS 

1 

2 

3 

4 

5 

6 

7 

8 

Rl 9 

unconnected all other pins 

3 

2 

6 

5 

4 

8 

7 

9 
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3.4 Telephone 

AlphaMate 250 Connections 

If a telephone shares the line with the AlphaMate, connect it to 
the second RJ-11 connector on the AlphaMate 250. 

CAUTION 

The AlphaMate cannot place paging calls while the 
telephone is in use. For this reason, sharing the line 
between the AlphaMate and a telephone is 
recommended only when paging traffic and telephone 
traffic are both relatively low. 

3.5 Other RS-232 Connector Applications 

The RS-232 port on the AlphaMate 250 appears on a male 9-pin 

subminiature connector. This port is configured as a Data 
Terminal Equipment (DTE) port in accordance with EIA standard 
RS-232D. A cable plugged into this connector can be used to 
connect the AlphaMate 250 to another AlphaMate 250, or to 
other computer equipment (see table 2-4). 

Table 2-4: RS-232 Serial Connections 

Signal Name 

CTS 

9-pin male 
AlphaMate t 
9-pin female ae id 
D connector 

equipment 

RTS 

Signal GND 

unconnected all other pins | all other pins 

When this port is used for a printer, connect power to the printer, 
and configure the printer according to the manufacturer's 
instructions. 
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Notes 
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Section Three: Testing 

1 Operating the Alphamate 

The AlphaMate 250 has a standard typewriter keyboard with ten 
function keys for selecting operations, and a screen that 
displays the operations (see figure 3-1). 

MOTOROLA ALPHAMATE 250 
SELECT OPERATION 

Figure 3-1: The AlphaMate 250 Keyboard and Display 

Using the AlphaMate 250 involves pressing a function key to 

select a specific operation. This produces a menu of several 
items. One item is flashing to indicate that it is preselected. To 
change the selection, press the +- and — keys to move to other 
selections on the same line. To change lines, use the | and t 

keys. To make the selection once the right item is flashing, 
press the ENTER key. 
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2 Initial Start-up and Self-test 

When all the connections to the AlphaMate 250 are complete, 

press the ON key. The AlphaMate powers up, and runs through 
a series of self-tests, as the messages on the display indicate: 

(C) 1995 MOTOROLA INC. VER 1.02 
MODEM DIGITAL LOOP TEST IN 

C) 
MODEM DIGITAL LOOP TEST PASSED 

MOTOROLA ALPHAMATE 250 
SELECT OPERATION 

This Select Operation screen is the standard display that an 
operator usually returns to between operations. After any 
operation you can return to this screen by pressing the QuIT key. 

Page 3-2 6880450F70-O April 1996 



AlphaMate 250 Installation Manual Other Diagnostic Routines 

3 Other Diagnostic Routines 

Specialized diagnostic routines are programmed into the 

AlphaMate 250 to verify the function of specific parts. The tests 
are: 

¢ EPROM Checksum, 

¢ Modem Digital Loop, 

¢ Modem Analog Loop, 

e¢ Keyboard, 

¢ LCD Blank, 

¢ LCD Pixel, 

¢ LCD Contrast, 

e¢ LCD Character, 

¢ Battery Test. 

3.1 Starting the Diagnostic Routines 

All diagnostic tests begin the same way. 

Press the SET UP key. 

SYSTEM DIR MESSAGE PAGELOG 
MISC eo] 

Select DIAG («-—+ | +, ENTER). 

ALPHAMATE 250 DIAGNOSTICS Select the required test (| t). 
ENABLE EPROM CHECKSUM TEST? _ YES } Select YES («-+, ENTER). 

The item SYSTEM DIR is flashing. Select DIAG, and press the 
ENTER key. The Diagnostic menu appears: 

To execute a test, use the | and f keys to find the required test, 
then select YES and press the ENTER key. 
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3.2 The Modem Digital Loop Test 

This test verifies that the modem can communicate with the 

microcontroller. 

When the test passes, the AlphaMate displays the message 
MODEM DIGITAL LOOP TEST PASSED. When the test fails, 
the AlphaMate displays the message MODEM DIGITAL 
LOOP TEST FAILED [n], where “n” represents a number 
indicating the type of failure. The various failure codes are listed 
in table 3-1. Press the ENTER key to continue. 

Table 3-1: Modem Digital Loop Test 
Failure Codes 

Failure 

Serial port inoperable 

Serial port write failure (FFs) 

FFs not looped back 2 

3 Serial port write failures (Os) 

4 Os not looped back 

Serial port write failure (55s) 

55s not looped back 

Serial port write failure (AAs) 

AAs not looped back OIN}| oO] oa 
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3.3. The Modem Analog Loop Test 

Other Diagnostic Routines 

This test verifies that the transmitter and receiver of the modem 
are functional. This is done by looping the output of the 
transmitted back into the input of the receiver. 

When the test passes, the AlphaMate displays the message 
MODEM ANALOG LOOP TEST PASSED. When the test fails, 

the AlphaMate displays the message MODEM ANALOG 
LOOP TEST FAILED [n], where “n” represents a number 
indicating the type of failure. The various failure codes are listed 
in table 3-2. Press the ENTER key to continue. 

Table 3-2: Modem Analog Loop Test Failure Codes 
—_ 

0 Serial port inoperable | 11 Serial port inoperable 

1 Modem not installed 12 No carrier detected 

2 No carrier detected 13 Scrambled binary 1s not 

detected 

3 Serial port write failure 14 Serial port write failure 
(FFs) (FFs) 

4 FFs not looped back 15 FFs not looped back 

5 Serial port write failure (Os) 16 Serial port write failure (Os) 

6 Os not looped back 17 Os not looped back 

7 Serial port write failure 18 Serial port write failure 
(55s) (55s) 

8 55s not looped back | | 19 55s not looped back 

9 Serial port write failure 20 Serial port write failure 
(AAs) (AAs) 

10 AAs not looped back 21 AAs not looped back 
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3.4 The Keyboard Test 

This test verifies the functionality of the AlphaMate keyboard. 
This is an interactive test: in the course of it, you will be asked to 
press specific keys. The AlphaMate responds instantly in each 
case, telling if there is an error with a particular key. 

3.5 The LCD Blank Test 

This test verifies that all the pixels in the Liquid Crystal Display 
(LCD) turn off. When you enable the test, the entire display 
blinks on and off with the message: 

WHEN SCREEN BLANK, ARE ALL PIXELS 
OFF? 

When the message is not displayed, the entire screen should be 
blank. Check that all pixels are off, then press either the Y key 

or the N key to report what you see. The AlphaMate then 
displays the appropriate message LCD BLANK TEST PASSED 

or LCD BLANK TEST FAILED [1]. Press the ENTER key to 

continue. 

3.6 The LCD Pixel Test 

This test verifies that all the pixels in the Liquid Crystal Display 
(LCD) turn on. In other words, it is precisely the opposite of the 
LCD blank test. When you enable this test, the entire display 

blinks on and off with the message: 

OBEN SCREEN DARK, ARE ALL PIXELS 

When the message is not displayed, the entire screen should be 

dark. Check that all pixels are on, then press either the Y key or 
the N key to report what you see. The AlphaMate then displays 
the appropriate message LCD PIXEL TEST PASSED or LCD 

PIXEL TEST FAILED [1]. Press the ENTER key to continue. 
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3.7. The LCD Contrast Test 

This test verifies that the Liquid Crystal Display (LCD) contrast 
can vary properly. When you enable this test, the entire display 

slowly fades on and off with the message: 

CONTRAST VARIES FROM FULL ON TO 
OFF? 

Check that the display is varying appropriately, then press either 
the Y key or the N key to report what you see. The AlphaMate 
then displays the appropriate message LCD CONTRAST TEST 
PASSED or LCD CONTRAST TEST FAILED [1]. Press the 
ENTER key to continue. 

3.8 The LCD Character Test 

This test verifies that the Liquid Crystal Display (LCD) can 
display its complete character-set. When you enable this test, 
the entire display shows a group of characters, which you must 
check for correctness: 

ARE THE FOLLOWING CHARACTERS COR- 
RECT?: 

Check that the display is displaying the characters correctly, 
then press either the Y key or the N key to report what you see. 

The AlphaMate displays several other blocks of characters, until 
the entire character-set has been checked. The AlphaMate then 
displays the appropriate message LCD CHARACTER TEST 
PASSED or LCD CHARACTER TEST FAILED [1]. Press the 
ENTER key to continue. 
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Notes 
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Section Four: 

1 

Introduction 

Introduction 

Some AlphaMate 250 operations must be configured before the 
unit can be used. These setups can be modified as 
circumstances require. 

Some of the basic setups can be done by the operator. Others 
should be done by an installer. 

All setup operations begin by pressing the SETUP key. The 
AlphaMate 250 displays the Setup menu: 

SYSTEM DIR_ MESSAGE PAGELOG MISC 
CONFIGURATION PASSWORD PRINTER DIAG 

This menu offers the following choices: 

¢ SYSTEM DIR - Used by the operator to set up the System 
Directory. 

¢ MESSAGE - Used by the operator to set up preset 
(canned) messages. 

* PAGELOG - Used by the operator to log pages to the 
printer. 

* MISC - Miscellaneous setups (the speaker, call progress 
and the modem setup) used by the installer initially, and by 
the operator afterwards. 

¢ CONFIGURATION - Used by the installer to configure the 
AlphaMate 250. 

¢ PASSWORD - Used by the installer initially, and by the 
operator afterwards, to set up a user password. 

¢ PRINTER - Used by the installer to set up a printer (if 
used). 

¢ DIAG - Used by the installer if a problem is detected. 

This section describes all the operations used by the installer. 
Operations performed only by the operator are described in the 
AlphaMate 250 Operator’s Manual (6880450F40). 
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2 Turning the Speaker On 

¢ | ALWAYS ON means that you hear all the sounds on the 
telephone line. This is mainly useful for debugging 
problems. 

* ON/CONNECT ONLY means that you hear only what 
occurs after the connection is made to the paging system 
service. (Modem signals are suppressed.) This is useful 
for monitoring call progress. 

Press the SET UP key. 

SYSTEM DIR___ MESSAGE PAGELOG 2 Misc Select MISC (+--+, ENTER). 
CONFIGURATION PASSWORD P! 

MISCELLANEOUS SETUPS Select SPEAKER (+--+, ENTER). 
SPEAKER _ MODEM CALL PROG 

Select ALWAYS ON, ON/CONNECT ONLY, or OFF (+ —, 
ENTER). 

SPEAKER SETUP 
ALWAYS ON _ON/CONNECT ONLY _OFF 

MISCELLANEOUS SETUPS 
SPEAKER _ MODEM CALL PROG 

Return to the SELECT OPERATION 
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3 Clearing User Setups 

¢ This operation deletes all information from all directories. 
An example use of this function is in reinstalling an 
AlphaMate 250 in a new location. 

Press the SET UP key. 

SYSTEM DIR_ MESSAGE PAGELOG MISC Select CONFIGURATION («— | +, ENTER). 
CONFIGURATION PASSWORD PRINTER DIAG 

PAGE QDELETE — CLEAR USER SETUPS 
MAS‘ PASSWORD USER PASSWORD 

THIS SELECTION CLEARS ALL DIRECTORIES! 
CONTINUE (Y/N)? 

PAGEQ DELETE CLEAR USER SETUPS 
MASTER PASSWORD _USER PASSWORD 

Select CLEAR USER SETUP ({t <-->, ENTER). 

Enter Y. 

Return to the SELECT OPERATION 
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4 Adding a New Paging Service Using a Telephone 
(Modem) Connection 

You must have at least one system (paging service). 

The AlphaMate 250 can connect to up to 16 systems. 

Check the maximum acceptable message length imposed 
by each paging service. The AlphaMate 250 accepts up to 
240 characters. 

Check the maximum number of pages per batch imposed 
by each paging service. 

Check if each paging service requires a password. 
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(Modem) Connection 

| Press the SET UP key. 

SYSTEM DIR__MESSAGE PAGELOG MISC Select SYSTEM DIR («-—+ | +, ENTER). 
CONFIGURATION PASSWORD PRINTER DIAG 

SYSTEM DIRECTORY ( 0 Entries) Select ADD (+--+, ENTER). 
VIEW _ADD DELETE (You may be asked for a password at this point.) 

TO ADD SYSTEM DIR ENTRY Enter system name, and press ENTER. 
ENTER NAME (15 MAX): 

MAIN SYSTEM PORT SETUP Select MODEM (+--+, ENTER). 
SELECT DESIRED PORT: MODEM _ RS-232 

MODEM SETUP Scroll to the required data bits (| +, ENTER). 
DATA BITS: 7DATA,ISTOP,PARITY ¢ 

MODEM SETUP Select the required parity («-—+, ENTER). 
PARITY: SPACE MARK EVEN ODD 

MODEM SETUP. Select the required flow control («-—+, ENTER). 
FLOW CONTROL: XONXOFF CTS/RTS NONE 

ENTER TELEPHONE NUMBER ( 24 MAX): Enter the telephone number of the paging service, and press 
ENTER. You may have to precede the number with a “9” (or 
other digit) to get an outside line; if you do, then put an “@” 
after this digit to create a brief delay before dialing continues. 

ALTERNATE SYSTEM NUMBER (Y/N) ? Enter ¥ or N. 

ALTERNATE SYSTEM PORT SETUP (YES) Repeat this procedure if the alternate system is 
SELECT DESIRED PORT: MODEM RS-232 | connected through a modem, or see the opposite page if the 

alternate system is connected through an RS-232 link. 

ENTER MAXIMUM PAGE LENGTH: 80 (NO) For a maximum page length of 80 characters, press 
ENTER. To change the page length, BACKSPACE twice, then 
type a new number, and press ENTER to continue. 

ENTER OPTIONAL PASSWORD: Enter a password, if required by the paging service. Press 
ENTER to continue. 

ENTER PAGE BATCH LIMIT: 5 To limit batches to 5 pages, press ENTER. To change the batch 
limit, press BACKSPACE, then type a new number, and press 
ENTER to end the process. 

SYSTEM DIR_ MESSAGE PAGELOG MISC 
CONFIGURATION PASSWORD PRINTER DIAG 

oor Return to the SELECT OPERATION 
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5 Adding a New Paging Service Using an RS-232 
Link 

You must have at least one system (paging service). 

The AlphaMate 250 can connect to up to 16 systems. 

Check the maximum acceptable message length imposed 
by each paging service. The AlphaMate 250 accepts up to 
240 characters. 

Check the maximum number of pages per batch imposed 
by each paging service. 

Check if each paging service requires a password. 
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| Press the SET UP key. 

SYSTEM DIR__MESSAGE PAGELOG MISC _ |S¢lect SYSTEM DIR (+--+ | t, ENTER). 
CONFIGURATION PASSWORD PRINTER DIAG 

RECTO. 3 Select ADD (+--+, ENTER). 

Siew. MoD perry Go Enaes) (You may be asked for a password at this point.) 

TO ADD SYSTEM DIR ENTRY Enter system name, and press ENTER. 

ENTER NAME (15 MAX): 

MAIN SYSTEM PORT SETUP Select RS-232 («—-—+, ENTER). 

SELECT DESIRED PORT: MODEM RS-232 

RS-232 SETUP Scroll to the required baud rate (| +, ENTER). 

BAUD: 300 ¢ 

RS-232 SETUP Select the required data bits («- +, ENTER). 

DATA BITS: 7DATA,1ISTOP,PARITY ¢ 

RS-232 SETU! Select the required parity («- +, ENTER). 
Ss IP 

PARITY: SPACE MARK EVEN ODD 

RS-232 SETUP Select the required flow control («——+, ENTER). 

FLOW CONTROL: XONXOFF CTS/RTS NONE 

ENTER MAXIMUM PAGE LENGTH: 80 For a maximum page length of 80 characters, press ENTER. To 
change the page length, BACKSPACE twice, then type a new 
number, and press ENTER to continue. 

ENTER OPTIONAL PASSWORD: Enter a password, if required by the paging service. Press 

EE OO NO dente contre, 
ENTER PAGE BATCH LIMI@ 5 To limit batches to 5 pages, press ENTER. To change the batch 

limit, press BACKSPACE, then type a new number, and press 
ENTER to end the process. 

SYSTEM DIR_ MESSAGE PAGELOG MISC 
CONFIGURATION PASSWORD PRINTER DIAG 

aur Return to the SELECT OPERATION 
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6 Entering a Master Password 

¢ The System Directory can be accessed through the 
CONFIGURATION menu (which is protected by the master 
password), and also through the serup menu (which is not 
protected by the master password). Paging services 
entered in the System Directory by way of the CONFIGURATION 
menu can be changed only by the same method, using the 
master password. However, other paging services entered 
in the System Directory by way of the serurp menu can still 
be changed by the same method without needing a master 
password. 

e — Always keep a record of your password! It is impossible to 
access many AlphaMate 250 functions without it! 

Press the SET UP key. 

SYSTEM DIR MESSAGE PAGELOG MISC |Select CONFIGURATION (<-> | t, ENTER). 
CONFIGURATION PASSWORD PRINTER 

PAGE Q DELETE CLEAR USER SETUPS Select MASTER PASSWORD (| +--+, ENTER). 
PASSWORD _USER PASSWORD 

Enter a new password of up to 10 letters, and press ENTER. 
(Each letter appears as *.) 

ENTER NEW PASSWORD: 

Enter the new password again, and press ENTER. ENTER NEW PASSWORD: *## #444885 
CONFIRM NEW PASSWORD: 

PAGE QDELETE _ CLEAR USER SETUPS 
MAS’ PASSWORD _USER PASSWORD 

Return to the SELECT OPERATION 
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7 Entering a User Password 

¢  Auser password can be used to prevent unauthorized 
people from changing the data in the directories, such as 
the pager directory, system directory, and canned 
messages directory. 

¢ Always keep a record of your password! It is impossible to 
access many AlphaMate 250 functions without it! 

Press the SET UP key. 

SYSTEM DIR MESSAGE PAGELOG MISC Select PASSWORD (+--+ | t, ENTER). 
CONFIGURATION PASSWORD PRINTER 

Enter a new password of up to 10 letters, and press ENTER. 
(Each letter appears as *.) 

ENTER NEW PASSWORD: 

Enter the new password again, and press ENTER. ENTER NEW PASSWORD: ***#####4* 
CONFIRM NEW PASSWORD: 

SYSTEM DIR MESSAGE PAGELOG MISC 
CONFIGURATION PASSWORD PRINTER 

Return to the SELECT OPERATION 
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8 Setting Up a Printer 

¢ Aprinter can be used to log pages, and to print out copies 
of the directories. 

¢ This serial printer is connected to the RS-232 port. 

Press the SET UP key. 

YSTEM DIR MESSAGE PAGELOG MISC Select PRINTER (+--+ | t, ENTER). Ss 
CONFIGURATION PASSWORD PRINTER DIAG 

RS-232 SETUP 
BAUD: 9600 ¢ 

RS-232 SETUP. 
DATA BITS: 8DATA,1ISTOP,NOPARITY + 

RS-232 SETUP 
FLOW CONTROL: XONXOFF CTS/RTS NONE 

ALTERNATE NUMBER LINES/PAGE: 60 

Scroll to the required baud rate (| t+, ENTER). 

Select the required data bits («- +, ENTER). 

Select the required flow control («-—+, ENTER). 

For a maximum page length of 60 LINES, press 
ENTER. To change the number of lines/page, 
BACKSPACE twice, then type a new number, and 
press ENTER to continue. 

SYSTEM DIR_ MESSAGE PAGELOG MISC 
CONFIGURATION PASSWORD PRINTER DIAG 

Return to the SELECT OPERATION 
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Section Five: Theory of Operation 

1 System Organization 

The AlphaMate 250 circuitry is organized into functional 
subsystems (see figure 5-1). These subsystems have the 
following functions: 

Microcontroller - An 80C451 Microcontroller controls all 

operations of the AlphaMate 250. 

Memory - 32K bytes of RAM are used to store data, and 
128K bytes of EPROM are used to store the program. 

Keyboard - A 69-key keyboard, consisting of a standard set 
of typewriter keys plus specialized function keys, allows the 

user to enter data into the AlphaMate 250. 

Display - An 80-character liquid crystal display allows the 
AlphaMate 250 to present data to the user. 

Modem and Dial Access Arrangement - These circuits 
control access to a standard analog telephone line. 

RS-232 Interface - This EIA-standard interface can be used 
as an alternative to the telephone line for accessing paging 
systems, as a serial printer port, or as a direct connection to 
other AlphaMate 250s for exchanging data. 

Power Supply - This circuitry provides regulated 5 Vdc to 
the circuitry within the AlphaMate 250, and controls RAM 
chip selection and provides battery backup for the RAM 
when the power is off. This circuitry also provides power- 
fail and reset signals to the Microcontroller. 

The functions of these subsystems are described in more detail 

in the rest of this section. 
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Phone RS-232 7.5 Vde 
Line Phone Port Power 

Z 5-V 
, Dial Access Regulator 
_| Arrangement 

800451 
Microcontroller 

128K x 8 
5 i EPROM Ports 1 
6 , . and 4 

Display 

Figure 5-1 Block Diagram of the AlphaMate 250 
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2 The Microcontroller 

All operations of the AlphaMate 250 are controlled by an 
80C451 Microcontroller. It provides seven 8-bit I/O ports, two 
16-bit counter/timers, one serial port, two external interrupt 
inputs, and 128 bytes of internal RAM. 

Two of the seven I/O ports are used jointly to derive the 8-bit 
data bus and the 16-bit address bus to the RAM, EPROM, and 

other circuitry. The remaining five I/O ports are used directly to 
control various subsystems. A complete list of the connections 
to the 80C451 is shown in table 5-1. 

The external memory space accessed by the Microcontroller is 
divided into two types: that used for program code (EPROM), 
and that used for data (RAM and interface circuitry). The space 
used for data is broken down as shown in table 5-2. 

The Microcontroller provides a Universal Asynchronous 
Receiver/Transmitter (UART) on port 3. This is used to control 

the modem and the RS-232 interface. The UART can be 
programmed for various baud rates (300 to 9600 baud) and flow 
control formats (7-bit or 8-bit data, 1 or 2 stop bits). 

Timer pins TO and T1 on port 3 are not used for their usual 

functions. Instead, T1 is used to generate the CTS (Clear To 
Send) signal, and TO is used to generate the RTS (Request To 
Send) signal for the serial interface. These pins are controlled 
by software. 
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Table 5-1: 80C451 Microcontroller Pin Assignments 

Signal 
Port | Pins Name Description 

——} 

Multiplexed data and low-order address buses ADO-7 

KSFRCO-6 | Keyboard scanning forcing lines 

PPPBUSY Busy input from printer port, for polling 

High-order address bus 

Serial port receive data 

Serial port transmit data 

Power-fail interrupt 

Modem interrupt 

Serial port ready-to-send 

Serial port clear-to-send 

External data memory write strobe 

External data memory read strobe 

“7 | KSDETO-7 Keyboard scanning detection lines 

CNTRL 

RI- 

Keyboard row select 

Ring indication from Dial Access Arrangement 

OFFHOOK- | Offhook signal to Dial Access Arrangement 

PWR- Power on latch control 
a 

WDT- Watchdog timer strobe 
oe & 

FLASHPRG | FLASH memory program enable 

2 

3 

4 

5 
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3 Memory (RAM and EPROM) 

The AlphaMate 250 contains 32K bytes of battery-backed static 
RAM (Random Access Memory) for storing data, and 128K 
bytes of EPROM (Electronically Programmable Read-Only 
Memory) for storing program code. 

The RAM is controlled by the Micro Supervisor circuit. This 
circuit controls chip selection when the RAM is written to and 

read from. This circuit also safeguards stored data in two ways. 
It ensures that the RAM cannot be written to during power-up 
and power-down. And it ensures that stored data is maintained 
by a backup battery while the AlphaMate 250 is off. 

The EPROM is divided into eight 32K-byte banks. The low- 
order bank (hexadecimal addresses 0000 - 7FFF) is always 
accessible to the Microcontroller. The remaining seven banks 
(addresses 8000 - FFFF) are bank-switched. 

Table 5-2: Memory Map 

a | 
Address 
Range Chip Select | Device 
(Hexadecimal) 
_—— ——$<{— —+ JT 

0000 - 7FFF RAMCS0O- Battery-backed static RAM, 32K bytes 

8000 - FDFF RAMCS1 Battery-backed static RAM, 32K bytes 

FEOO - FE7F MODEMCS- | Modem 

FE80 - FEFF LCDE Liquid crystal display 

FFOO - FF80 ALTCH- Addressable latch (address/data demultiplexing) 
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4 Keyboard and Keyboard Interface 

The keyboard is arranged as a matrix of 8 forcing lines 
(columns) by 16 sense lines (rows). Only 14 of the rows are 
used. The keyboard actually provides 68 keys in this matrix: the 
ON key is handled separately. 

The Microcontroller scans the keyboard by pulling one of the 
eight forcing lines at a time low while the others are allowed to 
float on their open-drain outputs. While one line is held low, the 
Microcontroller scans across the 16 sense lines looking for an 
operated key. Only one key can be operated at a time except for 
SHIFT or CTRL, either of which can be combined with another key. 

Port 1 on the Microcontroller provides the forcing lines for the 
keyboard (KSFRCO - KSFRC6). These lines are filtered at the 
KEYBOARD ROW CONNECTOR. 

The sense lines from the keyboard (KROWO - KROW16) 
originate from the KEYBOARD COLUMN CONNECTOR. These lines 
are filtered and connected to pull-up resistors. The resulting 
signals are multiplexed by a 2-to-1 multiplexer into the 8 pins of 
port 4 on the Microcontroller. Pin 0 from port 5 is used to select 
odd or even lines. 

The ON key is handled entirely separately from the other keys. 
This key provides a signal to a MOSFET, which in turn activates 
the Micro Supervisor. 

Page 5-6 6880450F70-O April 1996 



AlphaMate 250 Installation Manual Liquid Crystal Display 

5 Liquid Crystal Display 

The liquid crystal display provides information to the user 
through a 2-line display with 40 characters per line. This display 
subsystem incorporates both the display itself and the required 

driver chips on a small printed-circuit board linked to the main 
circuit board through a ribbon cable. 

The display is treated as a memory device by the 
microcontroller. A bus transceiver derives eight data bits for 
driving the display. A line driver derives other control signals for 
the display. These lines are filtered and terminated on the 
ribbon-cable connector. 

The contrast of the display is controlled by software. A digital 

potentiometer converts the software data to a signal to the 
display. 
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6 Modem and Dial Access Arrangement 

In most cases the AlphaMate 250 communicates with one or 
more paging systems over a standard analog telephone line. 
This line is accessed through a Modem and a Dial Access 

Arrangement. 

The Modem is implemented using a single chip. This chip 
provides the following characteristics: 

¢ It is compatible with Bell standard 103 communication at 

300 baud. 

¢ — It interfaces directly with the Microcontroller. 

¢ — It provides call progress detection of busy, ringback and dial 
tones. 

¢ — Itgenerates DTMF and guard tones. 

¢ — Itcan make analog loopback, digital loopback, and remote 
digital tests. 

The Dial Access Arrangement includes a hybrid circuit that 
converts the 2-wire telephone line into separate transmit and 
receive channels for the modem chip. A relay functions as a 

hookswitch, and is also used to generate dial pulses. 

The AlphaMate 250 is protected from voltage surges on the 
telephone line in two ways. Two positive-coefficient resistors 
protect against long-term surge voltages. Two chokes and a 
surge suppressor protect against large, short-term surges 
resulting from lightning strikes on the telephone line. 

The signals on the line side of the modem are also passed to an 
audio amplifier that drives the speaker. The gain of the amplifier 
is controlled by software. A digital potentiometer converts the 
software data to a signal to the amplifier. 
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7 RS-232 Interface 

The RS-232 interface provides a serial port that can be used in 
several ways: 

¢  Itcan be used for a direct connection to a paging terminal 
instead of a dial-up telephone line. 

* — Itcan be used as a direct link to another AlphaMate 250 for 
downloading/uploading the directories. 

¢ — Itcan be used for a serial printer. 

The serial port shares the functionality of the modem chip with 

the telephone line interface. Other signals are derived directly 
from the Microcontroller. The serial port is turned on and off at 
appropriate times so that it does not interfere with the functions 
of the modem chip. 

Filters and protection circuitry are provided at the RS-232 
connector. 
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8 Power Supply and Micro Supervisor 

Power for the AlphaMate 250 originates from a wall-mounted 
adaptor. Adaptors are available for either 115 Vac or 230 Vac, 
at 50-60 Hz. Both adaptors provide a minimum of 7.5 Vdc to the 
AlphaMate 250, with a minimum of 250 mA. 

The 7.5-Vdc power passes through a latching circuit that is 
turned on by the ON switch, and off by software. The resulting 
power is applied to a 5-V linear regulator, and distributed to the 
various circuitry in the AlphaMate 250 as four separately filtered 
supply lines. 

The Micro Supervisor chip provides power to the RAM chips and 
the real-time clock, and supervisory signals to the 
Microcontroller. The power to the RAM chips and the real-time 
clock is derived either from the main power supply (if it is on), or 
from a 3-V lithium battery (if the power supply is not on). 

The Micro Supervisor switches the RAM also provides the 

following supervisory functions: 

It resets the Microcontroller during power-up, power-down, 
and brown-out conditions. 

It write-protects the RAM during power-up, power-down, 
and brown-out conditions. 

It provides a watchdog timer that resets the Microcontroller 
if it has not been toggled during a specified time; then 
ensures that the Microcontroller does not “hang”. 

It uses a threshold detector to provide a warning of 
imminent power failure. 

When power fails completely, it interrupts the 

Microcontroller. 
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Section Six: Servicing Information 

1 Troubleshooting 

Some common problems, their possible causes, and their 
solutions, are presented in table 6-1. 

Table 6-1: Common Problems, Causes, and Solutions 

Possible Cause Solution Symptom 

Unit does not 1) Power supply not Plug in supply. 
power up. plugged into source. 

2) Power supply not Plug in supply. 
plugged into unit. 

3) Power supply not Replace power supply. 

working. 

4) Power ON/OFF circuit in | Repair or replace circuit 
AlphaMate 250 is defective. | board. 

Unit does not 1) Telephone line not Connect telephone line. 
seize telephone connected. 
line. 
_ 2) Telephone cable Replace cable. 

defective. 

| 3) Modem in AlphaMate 250 | Repair or replace circuit 
is defective. board. 

Printer does not 1) Printer not turned on. Turn on printer. 
respond t 
code. 2) Printer not on-line. Put printer on-line. 

3) Printer cable is not Connect printer cable. 
connected. 

4) Wrong printer cable used. | Verify the cable against 

table 2-4. 

5) Printer set up wrongly. Check the setup as 
described in this manual 
and in the printer manual. 

Note: The various connections to the AlphaMate 250 are described in detail in 
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section 2, Installation. 

More subtle problems can be detected by the diagnostic 
routines built into the AlphaMate 250. The following functions 
can be tested: 

¢ Modem Digital Loop, 

¢ Modem Analog Loop, 

e¢ Keyboard, 

¢ LCD Blank, 

¢ LCD Pixel, 

¢ LCD Contrast, 

¢ LCD Character, 

¢ RAM. 

Complete details for using these diagnostic routines are 
provided in section 3, Testing the AlphaMate 250. 
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2 Opening the Case 

The AlphaMate is enclosed in a case that consists of two parts 
joined at a seam around the middle. The two parts are locked 
together by catches. To open the case of the AlphaMate 250, 

follow the instructions below. 

1. Remove the two screws from the EIA RS-232C connector (see 
figure 6-1). 

Remove these two screws 

Figure 6-1: The Connectors on the Back of the AlphaMate 

2. Place the AlphaMate 250 upside-down on a table, and observe 
the two catches in the upper corners of the case. Insert a flat- 
blade screwdriver into the outer slot of one or the catches (see 
figure 6-2). Twist the screwdriver as shown in the illustration. 
When the catch disengages, pry upwards on the screwdriver 
handle. This forces the top and bottom parts of the case to 
slide apart along the one side. 

3. Repeat step 2 for the other catch. 

Slide the top and bottom of the case until the catches 
disengage completely. Separate the two halves carefully so 
that ribbon cables and connectors are not damaged. 

5. The various parts of the AlphaMate 250 can now be 
disconnected (see figure 6-3). Begin by unplugging the 
speaker cable from the circuit board (connector D) so that you 
can completely separate the top and bottom housings. 
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@ 
Twist the screwdriver 

Pry upwards 

Figure 6-2: Unlocking the Catches 
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Motorola 
Part or Part 

Subassembly Number 

<— Top Housing 1505990N01 

Liquid Crystal Display 
and Cable assembly  0162488A07 

<—— Keyboard Assembly  0105993N01 

B <—— Printed Circuit Board 8405996G01 

an Rear Panel 6405999V01 

C 

Figure 6-3: AlphaMate 250 Exploded View 
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3 Closing the Case 

To close the AlphaMate 250 case again, follow the instructions 
below. 

1. Reassemble any parts or subassemblies within the AlphaMate 
250, and make sure that all internal cables are re-connected, 

as indicated in the exploded diagram (see figure 6-3). 

2. Place the top and bottom housings together so that the catches 
are aligned. 

3. Slide the top and bottom housings together so that the catches 
engage and snap closed. 

4. Replace the two screws in the RS-232C connector (see figure 

6-1). 

5. Reconnect the power and other cables to the unit, and restore it 
to service. 
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4 Replacing the Battery 

The lithium battery used to keep the RAM operational while the 
AlphaMate 250 is switched off has a lifetime of at least five 
years. To avoid losing the stored directories, it is wise to replace 
the battery after five years of use. 

In order to change the battery without losing directory 
information, you need a second AlphaMate 250. The directory 
information in the second unit will be lost in the process, so this 

should be a unit that is currently spare. You will also need to 

esta 
can 

blish a connection between the two AlphaMate 250s. You 
use a direct link between the RS-232 ports; or, if each unit is 

already connected to a telephone line, you can simply dial-up 

one unit from the other. Complete details for this procedure 
are provided in the AlphaMate 250 Operator’s Manual 
(6880450F40), Appendix B, Working With Remote 

AlphaMate 250s. 

The 

1. 

April 1996 

procedure is as follows. 

Establish a remote connection between the two AlphaMate 
250s. 

Download the unit that needs the new battery into the other 
unit. This saves all the directories. 

Disconnect the unit that needs the new battery from power and 

from the other AlphaMate 250. 

Open the unit as described in part 2 this section. 

Unsolder and remove the old battery (see figure 6-4). 

CAUTION 

Discard the battery according to the instructions 
provided by its manufacturer. Lithium batteries contain 

potentially hazardous compounds. 

Solder in the new battery. 

DANGER 

If the battery is installed incorrectly there is a danger of 
explosion. Replace the battery only with the same or an 
exactly equivalent type. 
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Rear-panel connectors 

Battery 

Figure 6-4: The Location of the Battery on the Circuit Board 

7. Reassemble the AlphaMate as described in part 3 of this 
section. 

Connect the AlphaMate to power, and turn it on. 

Re-establish the remote connection between the two 

AlphaMate 250s, as in step 1. 

10. Download the directories from the second unit back into the 
original unit. This restores all the saved directories. 

11. Disconnect the two units, and restore the original AlphaMate 
250 to service. 
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