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COMPUTER SOFTWARE COPYRIGHTS

The Motorola products described in this instruction manual may include copyrighted Motorola computer programs stored in semiconductor memories or
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 con-
tained In the Motorola products described in this instruction manual may not be copied or reproduced in any manner without the express written permis-
sion of Motorola. Furthermore, the purchase of Motorola products shall 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 non-exclusive, royalty tree license to use that arises
by operation of law in the sale of a product.
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This warranty applies within the fifty (50) United States, the District of Columbia and Canada.

LIMITED WARRANTY

MOTOROLA COMMUNICATION PRODUCTS

If the affected product is being purchased pursuant to a written Communications System Agreement signed by Motorola, the warranty contained in that
written agreement will apply.  Otherwise, the following warranty applies.

I. WHAT THIS WARRANTY COVERS AND FOR HOW LONG:

Motorola Inc. or, if applicable, Motorola Canada Limited ("Motorola") warrants the Motorola manufactured radio communications product, including
original equipment crystal devices and channel elements ("Product"), against material defects in material and workmanship under normal use and
service for a period of One (1) Year from the date of shipment.

Motorola, at its option, will at no charge either repair the Product (with new or reconditioned parts), replace it with the same or equivalent Product
(using new or reconditioned Product), or refund the purchase price of the Product during the warranty period provided purchaser notifies Motorola
according to the terms of this warranty.  Repaired or replaced Product is warranted for the balance of the original applicable warranty period.  All
replaced parts of the Product shall become the property of Motorola.

This express limited warranty is extended by Motorola to the original end user purchaser purchasing the Product for purposes of leasing or for com-
mercial, industrial, or governmental use only, and is not assignable or transferable to any other party.  This is the complete warranty for the Product
manufactured by Motorola.  Motorola assumes no obligations or liability for additions or modifications to this warranty unless made in writing and
signed by an officer of Motorola.  Unless made in a separate written agreement between Motorola and the original end user purchaser, Motorola does
not warrant the installation, maintenance or service of the Product.

Motorola cannot be responsible in any way for any ancillary equipment not furnished by Motorola which is attached to or used in connection with the
Product, or for operation of the Product with any ancillary equipment, and all such equipment is expressly excluded from this warranty.  Because each
system which may use the Product is unique, Motorola disclaims liability for range, coverage, or operation of the system as a whole under this war-
ranty.

II. GENERAL PROVISIONS:

This warranty sets forth the full extent of Motorola’s responsibilities regarding the Product.  Repair, replacement or refund of the purchase price, at
Motorola’s option, is the exclusive remedy.  THIS WARRANTY IS GIVEN IN LIEU OF ALL OTHER EXPRESS WARRANTIES. MOTOROLA DIS-
CLAIMS ALL OTHER WARRANTIES OR CONDITIONS, EXPRESS OR IMPLIED, INCLUDING THE IMPLIED WARRANTIES OR CONDITIONS OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. IN NO EVENT SHALL MOTOROLA BE LIABLE FOR DAMAGES IN
EXCESS OF THE PURCHASE PRICE OF THE PRODUCT, FOR ANY LOSS OF USE, LOSS OF TIME, INCONVENIENCE, COMMERCIAL LOSS,
LOST PROFITS OR SAVINGS OR OTHER INCIDENTAL, SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE
OR INABILITY TO USE SUCH PRODUCT, TO THE FULL EXTENT SUCH MAY BE DISCLAIMED BY LAW.

III. HOW TO GET WARRANTY SERVICE:

Purchaser must notify Motorola’s representative or call Motorola’s Customer Response Center at 1-800-247-2346 within the applicable warranty
period for information regarding warranty service.

IV. WHAT THIS WARRANTY DOES NOT COVER:

A) Defects or damage resulting from use of the Product in other than its normal and customary manner.
B) Defects or damage from misuse, accident, water, or neglect.
C) Defects or damage from improper testing, operation, maintenance, installation, alteration, modification, or adjustment.
D) Breakage or damage to antennas unless caused directly by defects in material workmanship.
E) A Product subjected to unauthorized Product modifications, disassemblies or repairs (including, without limitation, the addition to the Product of non-

Motorola supplied equipment) which adversely affect performance of the Product or interfere with Motorola’s normal warranty inspection and testing
of the Product to verify any warranty claim.

F) Product which has had the serial number removed or made illegible.
G) Batteries (they carry their own separate limited warranty).
H) Freight costs to the repair depot.
I) A Product which, due to illegal or unauthorized alteration of the software/firmware in the Product, does not function in accordance with Motorola’s

published specifications or with the FCC type acceptance labeling in effect for the Product at the time the Product was initially distributed from Motor-
ola.

J) Scratches or other cosmetic damage to Product surfaces that does not affect the operation of the Product.
K) That the software in the Product will meet the purchaser’s requirements or that the operation of the software will be uninterrupted or error-free.
L) Normal and customary wear and tear.
M) Non-Motorola manufactured equipment unless bearing a Motorola Part Number in the form of an alpha numeric number (i.e., TDE6030B).



V. GOVERNING LAW

In the case of a Product sold in the United States and Canada, this Warranty is governed by the laws of the State of Illinois and the Province of
Ontario, respectively.

VI. PATENT AND SOFTWARE PROVISIONS:

Motorola will defend, at its own expense, any suit brought against the end user purchaser to the extent that it is based on a claim that the Product or
its parts infringe a United States patent, and Motorola will pay those costs and damages finally awarded against the end user purchaser in any such
suit which are attributable to any such claim, but such defense and payments are conditioned on the following:

A) that Motorola will be notified promptly in writing by such purchaser of any notice of such claim;
B) that Motorola will have sole control of the defense of such suit and all negotiations for its settlement or compromise; and
C) should the Product or its parts become, or in Motorola's opinion be likely to become, the subject of a claim of infringement of a United States patent,

that such purchaser will permit Motorola, at its option and expense, either to procure for such purchaser the right to continue using the Product or its
parts or to replace or modify the same so that it becomes non-infringing or to grant such purchaser a credit for the Product or its parts as depreciated
and accept its return.  The depreciation will be an equal amount per year over the lifetime of the Product or its parts as established by Motorola.

Motorola will have no liability with respect to any claim of patent infringement which is based upon the combination of the Product or its parts fur-
nished hereunder with software, apparatus or devices not furnished by Motorola, nor will Motorola have any liability for the use of ancillary equipment
or software not furnished by Motorola which is attached to or used in connection with the Product.  The foregoing states the entire liability of Motorola
with respect to infringement of patents by the Product or any its parts thereof.

Laws in the United States and other countries preserve for Motorola certain exclusive rights for copyrighted Motorola software such as the exclusive
rights to reproduce in copies and distribute copies of such Motorola software.  Motorola software may be used in only the Product in which the soft-
ware was originally embodied and such software in such Product may not be replaced, copied, distributed, modified in any way, or used to produce
any derivative thereof.  No other use including, without limitation, alteration, modification, reproduction, distribution, or reverse engineering of such
Motorola software or exercise of rights in such Motorola software is permitted.  No license is granted by implication, estoppel or otherwise under
Motorola patent rights or copyrights.

EPS – 48759 – O

FCC INTERFERENCE WARNING

The FCC Requires that manuals pertaining to Class A and Class B computing devices must contain warnings about possible interference with local res-
idential radio and TV reception. This warning reads as follows:
NOTE: This equipment has been tested and found to comply with limits for a Class B digital device, pursuant to Part 15 of the FCC Rules. These limits
are designed to provide reasonable protection against harmful interference when the equipment is operated in a commercial or residential environment.
This equipment generates, uses, and can radiate radio frequency energy and, if not installed and used in accordance with the instruction manual, may
cause harmful interference to radio communications.

Trademarks

Motorola, the Motorola logo, ASTRO are registered trademarks of Motorola, Inc. 

Mobile Workstation 520, MDC-4800, Private DataTAC, and MagicPipe are trademarks of Motorola, Inc.

Microsoft, MS-DOS, MS-Windows, Windows NT, Visual Basic, and Visual C++ are registered trademarks of Microsoft Corporation.

Intel and Pentium are registered trademarks of Intel Corporation.

MMX is a trademark of Intel Corporation.

SanDisk and CompactFlash are trademarks of SanDisk Corporation.

PhoenixBIOS is a trademark of Phoenix Technologies Ltd.

Elo is a trademark Elo TouchSystems, Inc.

GlidePoint is a registered trademark of Cirque Corporation.

Elo is a trademark of Elo TouchSystems, Inc.
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About This Guide

Scope

Mobile Workstation 520™ is a standard Pentium®/120 or Pentium MMX/166 
processor which runs MS-Windows® 3.11, Windows 95 or Windows NT® 4.0. 
The mobile workstation has an embedded wireless network device. Any Windows 
programmer workbench and application generators can be used by the application 
programmer. Typical programmer workbenches are:

• Visual C/C++®, Microsoft®

• Microsoft Foundation Class, Microsoft

• Visual Basic, Microsoft

In order to design and optimize applications for MW-520, the developer should 
follow some guidelines.

Although the application can be a standard Windows application, it can take 
advantage of services provided by MW-520 enhanced Application Program 
Interface (API) and follow its guidelines. These services are described in “Using 
Specific Hardware Features” on page 30.

The design goal of MW-520 system software is to free the application from 
managing the MW-520 hardware. This allows the application to be developed on 
a desktop PC with more memory resources and a larger display. It also saves the 
programmer the effort of studying the hardware and the Basic Input/Output 
System (BIOS), and of developing the software needed to manage them. See 
“System Software” on page 8 for more information.

Disclaimer

The information included in this document is intended for planning application 
development. Despite our best efforts, some information may change. Motorola 
will try to keep you informed of any significant changes. This document carries 
no guarantee that the information contained herein is completely accurate.

Intended Audience

This manual is intended for Original Equipment Manufacturer (OEM) and end 
user software application designers and integrators who require knowledge of the 
product programming interface.
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Related Documents

The following manuals provide additional information:

• Software Specification – MultiKey/3434L Technical Reference V 1.0 Phoenix 
Technologies, 1996.

• APM BIOS Interface Specification, Rev 1.2. Intel and Microsoft, 1993.

• Microsoft Windows 3.1 APM Release Notes, Rev 2.0. 1992.

• Writing Windows Device Drivers, Microsoft.

• 405i Communication Protocol, Native Mode V 1.1.

• Phoenix PicoCard™ User’s Guide, Phoenix Technologies, 1996.

• Power Management Developers Reference, PM SDR, Phoenix Technologies, 
1995.

• PicoBIOS® BIOScope Technical Reference, Phoenix Technologies, 1995.

• PicoBIOS BIOS 4.0, Developer’s Reference, Phoenix Technologies, 1995.

• PicoBIOS Porting Guide, Phoenix Technologies, 1995.
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MW-520 Description

General

This chapter provides an introductory overview of the MW-520 workstation. 
Characteristics of the mechanical and electrical design and the basics of operation 
are briefly described.

Specifications

Table 1
MW-520 Features & Specifications

Feature Basic MW-520 Specifications
Processor Intel® Pentium®, 120 MHz or 166MHz MMX™
Internal Memory 8 MB RAM expandable to 64 MB
LCD Monochrome VGA Color VGA (optional)

Resolution: 640 x 480 640 x 480
Gray Levels: 64 Grays 256,000 Colors
Type: Transflective Active Matrix

Communications/Expansion
Serial: 2 with 16550 UART support
Parallel: 1 with ECP/EPP support
Video: Analog VGA
PC Card Slots: Two Type II or One Type III

Mass Storage
Hard Disk: 1.4 GB or larger (optional)
Flash Disk: 10 MB

Keyboard
Main: QWERTY, 84 keys total, 12 function keys, 

spill-resistant
Pointing Device: Integrated Touch-Pad (optional)
Display: 6 illuminated function keys

Radio Communications (800 MHz)
Frequency Range: 806 - 824 MHz Tx, 851 - 869 MHz Rx
Protocol: MDC-4800™, RD-LAP 9.6, RD-LAP 19.2

(25 kHz spacing)
RF Power Output: 3 Watts into 50 Ohm load
Power Amplifier: 35 Watts, External (optional)

Physical size (H×W×D)
Processor Unit: 2.65” x 7” x 8.5”
Mono Display Unit: 10.3” x 11” x 1.3”
Color Display Unit 10.5” x 12” x 2”
Keyboard Unit: 2” x 12” x 8”

Environmental
Operating Temperature -20° to +50°C without Hard Disk option

0 to +50°C
Storage Temperature -40° to +70°C
Humidity 90% to 95% non condensing @ 50°C
Vibration Per MIL STD 810E
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Data Exchange Network

MW-520 typically communicates over a radio data network consisting of a central 
(host) computer that runs messaging and form-generation software, a radio 
network control processor, and remote base stations with a general 
communications controller.

This network configuration allows messages to be transmitted and received 
quickly and accurately, to ensure the availability of information when and where it 
is needed. This also means that the MW-520 user can download and edit forms 
located on the host computer, regardless of the user's location.

Through the use of several base stations, a single frequency can be reused for 
wide area coverage. This allows different messages to be transmitted 
simultaneously to different workstations.

Hardware Description

MW-520 is intended to be a new class of terminal products for private and shared 
markets. The mobile device will support data entry via a keyboard and touchpad. 
It consists of three separate interconnected components: processor unit, display 
unit, and keyboard.

The Processor Unit
.

The main power switch, the reset button and the PCMCIA slot are located on the 
front panel of the processor.

Figure 1
Processor

Main Power 
Switch

Connects/disconnects the terminal power supply from the 
vehicle’s battery.

Reset Button Generates a hardware reset.

PCMCIA slots

Reset button

Main power switch (on/off)
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The Display Unit

The display unit is a VGA monochrome LCD, or upgrade option V557, that is a 
color, active-matrix LCD. The display includes seven pre-defined buttons and six 
user-defined buttons.

The pre-defined buttons are:

• Power

• Suspend/Resume

• Backlight on/off

• Contrast (for momochrome display only)

• Brightness

• Volume

• Emergency

The Emergency button is located in the lower left corner of the display unit. It 
may be used only if the application supports its functionality.

The other buttons are located near the LCD, together with the LEDs.

The Suspend button is a toggle switch.

In Suspend mode, the display is turned off, and the electrical circuits enter a 
power saving mode. When MW-520 wakes-up from Suspend mode, the previous 
terminal state is restored (previous display, LED indication, etc.).

PCMCIA Slot The MW-520 features a slot for installing two PCMCIA 
Type II cards or one PCMCIA Type III card. A cover protects 
the PCMCIA slot against severe environment conditions. 

Figure 2
Monochrome Display Unit

Speaker Power
Power LED

Temperature LED

Suspend/Resume

Suspend/Resume LED

Backlight

Backlight LED

Contrast

Brightness

Volume

Emergency

User-defined buttons
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Figure 3
Color Display Unit

Table 2
Display Buttons Functionality

Control/Indicator Function

Power Turns the MW-520 on or off.

Power LED Power on/off indication.

Temperature LED Extreme temperature conditions indication.

Suspend/Resume Toggles between suspend and resume.

Suspend/Resume LED Suspend indication.

Backlight Backlight on/off. Adjust backlight level, using 
the Brightness button.

Backlight LED Backlight on/off or faulty processor 
indication.

Contrast
(for monochrome display only)

Increases/decreases contrast level.

Brightness Increases/decreases brightness level.

Volume Increases/decreases speaker’s volume 
level.

User-defined Carries out a specific function, according to 
the specific user application.

Emergency Sends an emergency message to the RF 
host computer. (This key’s functionality 
depends on its definition in each user system 
and the active application.)
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Battery

MW-520 is externally powered from the 12V vehicle battery. A backup battery 
maintains the system configuration and time.

Microphone, Sound Blaster, and Speaker

One of MW-520 main features is its integrated data and voice communication 
capability.

The workstation has an internal speaker located on the display unit. The speaker is 
used for various audio alert signals.

The processor unit includes a Windows 95 compatible sound card and external 
microphone and speaker jacks.

The microphone and the speaker may also be used for future two-way voice 
communication, text-to-speech, and voice recognition applications.
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System Software 

BIOS

The MW-520 system setup program is PicoBIOS, developed by Phoenix 
Technologies Ltd., for mobile Pentium based computers. 

The BIOS enables running MS-DOS®, Windows® 3.11, Windows 95, and 
Windows NT® 4.0 on the MW-520 platform. It also provides hardware 
initialization, system boot, power management, Plug & Play registry data-base, 
and other features.

The BIOS setup is a program that configures the MW-520 hardware according to 
individual needs and saves the configuration into the CMOS memory (see Mobile 
Workstation 520, Owner’s Manual for more information).

Operating System

MW-520 may run the following operating system configurations:

• A reduced set of MS-DOS 6.22 and Windows 3.11 to minimize storage 
requirements for the MW-520 basic model.

• A full set of MS-DOS 6.22 and Windows 3.11 for MW-520 upgrade option 
V525.

• A full set of Windows 95 for MW-520 upgrade option V525.

• A full set of Windows NT 4.0 for MW-520 upgrade version V525.

The basic model has 10 MB flash disk of mass storage memory that works as a 
standard IDE drive. No special drivers are required to work with it.
.

Reduced Set of MS-DOS 6.22 and Windows 3.11

This operating system version contains only the components required to provide 
system boot, PCMCIA stack drivers and configuration files (AUTOEXEC.BAT 
and CONFIG.SYS).
.

At least 32 MB of RAM are required for the Windows NT 4.O operating 
system configuration.

Note

The PCMCIA drivers in the MW-520 CONFIG.SYS file must remain in 
the order in which they appear in the shipped configuration.

Note
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To reduce storage requirements, those extensions and optional accessories 
unnecessary for the mobile environment, such as games, fonts, disk caching, and 
many help functions, are omitted.

After functionality reduction this version contains:

• All core functions

• 386 enhanced mode

• Power Management

• Program Manager

• File Manager

• Dynamic Data Exchange (DDE) and Object Linking and Embedding (OLE)

• MW-520 Special Hardware Support
.

The MW-520 includes additional files that were added by Motorola to support the 
workstation’s special abilities.

Refer to the system software contents listed below if you want to use the same 
DLL files, fonts or utilities in your application.
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Other DOS utilities can be installed by customers, subject to memory 
constraints.

Do not remove these files from the compact flash disk, as this can 
cause your system to malfunction.

The following file list is subject to change without notice.

Note

!
Caution
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/=(;3$1' '// ������ �������� ����

1''($3, '// ������ �������� ����

6&21),* '// ������ �������� ����

6+(// '// ������ �������� ����

9(5 '// ����� �������� ����

&0& '// ������ �������� ����

006<67(0 '// ������ �������� ����

2/(&/, '// ������ �������� ����

&200'/* '// ������ �������� ����

81,'59 '// ������� �������� ����

''(0/ '// ������ �������� ����

'(0,/$<5 '// ������ �������� ����

2/(695 '// ������ �������� ����

722/+(/3 '// ������ �������� ����

:,1��(0 '// ������ �������� ����

&7/�'9� '// ������ �������� ����

:,10(0�� '// ����� �������� ����

&200 '59 ����� �������� ����

.(<%2$5' '59 ����� �������� ����

0&,6(4 '59 ������ �������� ����

0&,:$9( '59 ������ �������� ����

006281' '59 ����� �������� ����

0286( '59 ������ �������� ����

32:(5 '59 ������ �������� ����

6<67(0 '59 ����� �������� ����

6281' '59 ����� �������� ����

0,',0$3 '59 ������ �������� ����

7,0(5 '59 ����� �������� ����

90'*;� '59 ������� �������� �����

*', (;( ������� �������� ����

.51/��� (;( ������ �������� ����

86(5 (;( ������� �������� �����

:,1��� (;( ������� �������� ����

'26$33 )21 ������ �������� ����

����),; )21 ������ �������� ����

����2(0 )21 ������ �������� ����

����6<6 )21 ����� �������� ����

9*$),; )21 ����� �������� ����

9*$2(0 )21 ����� �������� ����

9*$6<6 )21 ����� �������� ����

66(5,)( )21 ������ �������� ����

60$//) )21 ������ �������� ����

66(5,)) )21 ������ �������� ����

60$//( )21 ������ �������� ����

7,0(6%, )27 ����� �������� ����

7,0(6, )27 ����� �������� ����

7,0(6 )27 ����� �������� ����

7,0(6%' )27 ����� �������� ����

6(783 ,1) ������ �������� ����

&21752/ ,1) ������ �������� ����

$336 ,1) ������ �������� ����

2(0��'*0 ,1) ����� �������� �����

9*$/2*2 /*2 ����� �������� ����

:,12$��� 02' ������ �������� ����

:,1��� 36� ��� �������� ����

6(783 5(* ����� �������� ����
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9*$/2*2 5/( ������ �������� ����

007$6. 76. ����� �������� ����

7,0(6%' 77) ������ �������� ����

7,0(6%, 77) ������ �������� ����

7,0(6, 77) ������ �������� ����

7,0(6 77) ������ �������� ����

�� ILOH�V� ��������� E\WHV

'LUHFWRU\ RI &�?3&0���?352*5$0

3&09&' ��� ������ �������� ����S

&7/�'9� '/ ������ �������� �����D

6833'// '// ������ �������� ����S

3&0&6�� (;( ������ �������� ����S

3&0$30 (;( ����� �������� ����S

3&0)',6. (;( ������ �������� ����S

3&0))&6 (;( ������ �������� ����S

3&007' (;( ������ �������� ����S

3&06&' (;( ������ �������� ����S

&1),*1$0 (;( ����� �������� ����S

'306 (;( ������ �������� ����D

3&066 (;( ������ �������� ����D

3&0 ,1, ����� �������� ����S

3&0 /2* ����� �������� ����S

3&0 1(: ����� �������� ����S

&21),* 3&0 ��� �������� ����S

&6581 3,) ��� �������� ����S

3&0$7$ 6<6 ������ �������� ����S

3&050$1 6<6 ������ �������� ����S

�� ILOH�V� ������� E\WHV

PROGMAN.INI file

This file is a standard Windows file. Following is a description of the restrictions 
that disable some features of Windows:

>6HWWLQJV@

:LQGRZ �� �� ��� ��� �

GLVSOD\�GUY YPGJ[��GUY

2UGHU � � �

6DYH6HWWLQJV �

>*URXSV@

*URXS� &�?:,1'2:6?0$,1�*53

*URXS� &�?:,1'2:6?$&&(6625�*53

*URXS� &�?:,1'2:6?67$5783�*53
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Full Set of MS-DOS 6.22 and Windows 3.11

This operating system version may be installed on options V525 and V526 of the 
MW-520 in a typical installation configuration with power management features.

This Windows configuration has a Temporary Virtual Memory option installed. 
To improve the system’s performance, you may change this option to Permanent.

Due to the large size of the hard disk, there are no restrictions regarding 
application installation.

The MW-520 includes additional files that were added by Motorola to support the 
workstation’s special abilities.
.

In models F5201B and F5200B, COM1/COM3 and COM2/COM4 use IRQ 
sharing. To support this feature, perform the following modification in the 
SYSTEM.INI file:

>���HQK@

&RP,UT6KDULQJ WUXH

Windows 95

This operating system version may be installed on option V525 of the MW-520. 
Windows 95 operating system is Plug & Play and uses the registry data-base of 
PicoBIOS. To enable Windows 95, set the Plug & Play O/S option in the 
Advanced setup menu to “Yes”. 

As opposed to Windows 3.11, Windows 95 does not support drivers for peripheral 
device control, such as: PCMCIA cards, sound card, etc. However, it does include 
additional files that were added by Motorola to support the workstation’s special 
abilities.
.

A brief explanation of the additional files tasks is attached if the file is non-
standard Windows file. 

To support I/O devices shared interrupts for models F5201B and F5200B, perform 
the following modification in the SYSTEM.INI file:

>���HQK@

&RP,UT6KDULQJ WUXH

When adding new applications to the hard drive, please be careful not 
to remove those files, as this can cause your system to malfunction.!

Caution

When adding new applications to the hard drive, please be careful not 
to remove those files, as this can cause your system to malfunction.!

Caution
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HWAPP.INI file

This file is contained in all the system software configurations of Windows 3.11. 
It contains different parameters that are used by the driver that handles the special 
hardware and software of the MW-520. Changes in this file can be done directly 
or by changing the parameters by using the MW-520 maintenance application.

To modify the HWAPP.INI file parameters, run the HWMNTAPP.EXE file 
located in the MAINT_AP directory.

Table 3
HWAPP.INI Parameters

Parameter Options Description

ManualOffDelay seconds Determines the duration from 
pressing the Power button until the 
MW-520 is switched off.

TemperatureWarning 1=Enable
0=Disable

Enables/disables a software warning 
message when the ambient 
temperature deviates from the 
operating range.

TemperatureOffDelay seconds Determines the duration from the 
warning message display until the 
MW-520 is automatically switched off.

PowerWarning 1=Enable
0=Disable

Enables/disables a software warning 
message when the vehicle battery is 
discharged.

PowerOffDelay seconds Determines the duration from the 
warning message display until the 
MW-520 is automatically switched off.

SpeakerLevel steps=0..8 Defines one out of nine volume levels 
for the speaker.

SpeakerBarDelay seconds Determines the duration from the time 
the Volume button is pressed until the 
Volume pop-up bar appears on the 
screen.
If this parameter is set to 0, the 
Volume pop-up bar will not appear on 
MW-520 display.

Logger_On 1=Enable
0=Disable

Enables/disables the MW-520 logging 
utility.

Radio_On 1=ON
0=OFF

Defines the internal radio modem 
status.
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If the application failed to read the HWAPP.INI file, the default parameters will be 
loaded. These parameters are:.

Windows NT

HWAPP Registry

Windows NT parameters are saved in the Registry data-base. The MW-520 
Registry keys are located in the following registry folder:

• My Computer/Hkey_Local_Machine/Software/MW-520/HWDRIVER

The HWDRIVER contains the following parameters:

0DQXDO2II'HOD\ �� �� VHFRQGV

7HPSHUDWXUH:DUQLQJ (QDEOHG

7HPSHUDWXUH2II'HOD\ ��� ��� VHFRQGV

3RZHU:DUQLQJ � (QDEOHG

3RZHU2II'HOD\ ��� ��� VHFRQGV

6SHDNHU/HYHO � 2QH RI � VWHSV

6SHDNHU%DU'HOD\ � � VHFRQGV

/RJJHUB2Q � 'LVDEOH

5DGLRB2Q � 21

Table 4
HWDRIVER Parameters

Parameter Data Description

BatteryManagement 0×00000001 Enables an activity when the 
vehicle battery is discharged.

TemperatureManagement 0×00000001 Enables an activity when a 
temperature warning is 
displayed.

BatteryOffDelay 0×000000b4 Determines the duration from the 
warning message display, until 
the MW-520 is automatically 
switched off.

TemperatureOffDelay 0×000000b4 Determines the duration from the 
warning message display, until 
the MW-520 is automatically 
switched off.

SpeakerBarDelay 0×00000003 Determines the duration from the 
time the Volume button is 
pressed until the Volume pop-up 
bar appears on the screen.

RadioOn 0×00000001 Defines the internal radio modem 
status.
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If the application failed to read the HWDRIVER, the default parameters will be 
loaded. These parameters are:.

User Interaction

The primary user interaction with the Windows interface is through the Program 
Manager from where the user can access Motorola’s TX application or other 
remote data-base inquiry applications. 

Configuration Options

Windows on MW-520 uses file-based configuration through such files as 
WIN.INI, SYSTEM.INI and CONTROL.INI. Separate .INI configuration files are 
used for individual drivers or applications.

Typically, the Windows Control Panel provides several options that allow users to 
configure the system. 

%DWWHU\0DQDJHPHQW (QDEOHG

7HPSHUDWXUH0DQDJHPHQW (QDEOHG

%DWWHU\2II'HOD\ ��� ��� VHFRQGV

7HPSHUDWXUH2II'HOD\ ��� ��� VHFRQGV

6SHDNHU%DU'HOD\ � � VHFRQGV

5DGLRB2Q � 21
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PC Configuration

The MW-520 mobile workstation consists of three separate interconnected 
components: processor, display unit, and keyboard.

Figure 4 describes the MW-520 components and their interfaces.
.

The MW-520 PC architecture is illustrated in Figure 5 . It contains the devices 
listed below: 

Figure 4
MW-520 Three Unit Model

Processor Pentium® 120 MHz or 166 MHz MMX™
ChipSet PicoPower VESUVIUS (chips V1, V2, V3)
DRAM 8 MB (1 × 1M × 64 bit)

16 MB (1 × 2M × 64 bit)
32 MB (1 × 4M × 64 bit)
64 MB (1 × 8M × 64 bit)

Keyboard controller Hitachi H647343416 (Flash) or H647343416 (OTP)
VGA controller C&T 65548 + 1MB Video RAM
LCD panel SHARP LM64K837 or LQ10D42 (color)
PCMCIA controller CL-PD6729
IDE controller National PC87415
COM1, COM2 Super I/O National PC87338
COM3, COM4 National PC16550
BIOS Flash 28F020
Sound blaster ESS 1868
Touchscreen Elo™ Resistive Digitizer

PC Core

LVDS

Keys
and

Controls

Touchpad

LVDS

Processor Unit Display Unit

Keyboard Unit

LCD

Keyboard

Touch
screen
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The MW-520 computer is based on the GEMINI MicroChip Module (MCM) that 
includes a Pentium or Pentium MMX CPU, V1 and V2 VESUVIUS chips, and 
256KB second level cache.

PCI and ISA buses are used for peripheral device connection.

PCMCIA, VGA, and IDE controllers are connected to the PCI bus.

The following devices are connected to the ISA bus: the BIOS flash chip, the 
keyboard controller, the super I/O chip (two UARTs, parallel port and floppy disk 
controller), three auxiliary UARTs, the sound blaster, the touchscreen (via UART) 
and the processor ASIC.

The MW-520 PC architecture complies with Microsoft requirements regarding 
Windows 95 hardware.
.

Figure 5
MW-520 PC Architecture
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Logic Control and Addressing

This section includes maps of upper memory blocks, I/O addresses, and 
interrupts.

Upper Memory Blocks

I/O Map

Table 5
UMB Map

Address (hex) Task Comments

A0000-AFFFF video buffers

B0000-BFFFF video buffers

C0000-C7FFF VGA BIOS

C8000-CFFFF PCM - boot

D0000-D7FFF socket services

D8000-DFFFF socket services

E0000-EFFFF BIOS

F0000-FFFFF BIOS

Table 6
I/O Map

Address (hex) Width Function

000-01F 8 bits DMAC-1

024, 026 8 bits

024, 026 16 bits V1-LS Registers

020-03F 8 bits PIC-1

040-05F 8 bits Timer

061 8 bits Port B

060,064,062, 066 8 bits Keyboard

070 8 bits CMOS index and NMI enable

070-07F Real time clock

080 BIOS port 80 (debug port)

080-08F 8 bits DMA page register

092 8 bits Port 92
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0A0-0BF 8 bits PIC-2

0C0-0DF 8 bits DMAC-2

0F0 8 bits Coprocessor

100-10F Processor unit ASIC ports

110-11F Sound chip ports

170-177, 376 Channel 2 IDE

1F0-1F7, 3F6 Channel 1 IDE

220 Sound blaster*

2E8-2EF COM4*

2F8-2FF COM2*

308-30F COM5* (touchscreen)

330 MIDI sound*

370-377 Secondary diskette controller (not used)

398,399 Super I/O

3BC,3BD,3BE Parallel port*

3B0-3BB/3BF Video 65548

3C0-3CF Video 65548

3D0-3DC Video 65548

3E0-3E1 PCMCIA controller

3E4-3E5 PCMCIA controller

3E8-3EF COM3 (radio)*

3F0-3F5 Primary diskette controller (not used)

3F8-3FF COM1*

CF8-CFC PCI configuration space

* May be disabled in the BIOS Setup utility.

Table 6  (Continued)
I/O Map

Address (hex) Width Function
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Interrupt Map

.

Table 7
Interrupt Map

IRQ Source

IRQ15 Processor unit ASIC (processed by the MW-520 software)

IRQ14 IDE hard disk

IRQ13 Floating point exception

IRQ12 Mouse

IRQ11 COM5 touchscreen

IRQ10 PCMCIA controller

IRQ9 Redirected IRQ2 and PCMCIA controller

IRQ8 RTC

IRQ7 LPT1, parallel port

IRQ6 Floppy drive (not used)

IRQ5 Sound blaster

IRQ4 COM1, COM3

IRQ3 COM2, COM4

IRQ2 Second internal interrupt controller

IRQ1 Keyboard controller

IRQ0 Timer

COM1/COM3 use IRQ4 and COM/2COM4 use IRQ3 in sharing mode. 
Please take this feature into consideration when making a high speed 
device connection.!

Caution
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Power Management

System State Machine

The System State Machine defines the states of all components in the system.
.

The machine contains three states: On, CPU Idle, and Suspend. All local Standby 
modes are canceled.

A detailed device power management is presented in Table 9 on page 26. 

Power Management Events

The following events will resume the MW-520 from Suspend mode:

• Resume key pressed

• Key pressed

• COM1, COM2, COM3 ring indicator

Figure 6
System State Machine

Table 8
State Definitions

Phoenix PicoPower Functionality

On On All devices on, full clock

CPU idle Doze All devices On, Reduced Clock

Suspend Suspend to 
RAM

Display and Disk power down 
Stop Clock, DRAM slow refresh

CPU Idle

On

Suspend

Activity 
(IRQ)

Windows
Idle

Timer or
Suspend key

Resume
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• COM4 ring indicator (for upgrade option V184)

• Specific hardware event

• Touchscreen (for upgrade option V311)

A specific hardware event may be:

• Emergency key pressed.

• The ambient temperature deviates from the normal operating range.

• The vehicle battery is discharged.

The Windows software informs the application about a power management event 
over a WM_POWER message. Use this message for Windows 3.11 and 
Windows 95 16-bit applications. Use a WM_POWER BROADCAST message for 
Windows 95/NT 32-bit applications.

WM_POWER

The WM_POWER message is sent when the system is about to enter Suspend 
mode.

:0B32:(5

IZ3RZHU(YW  Z3DUDP� �� SRZHU�HYHQW QRWLILFDWLRQ PHVVDJH

Parameters

fwPowerEvt

Value of wParam. Specifies a power-event notification message. This parameter 
can be one of the following values:

Value Meaning

PWR_CRITICALRESUME Indicates that the system is resuming operation 
after entering Suspend mode without first 
sending a PWR_SUSPENDREQUEST 
notification message to the application. An 
application should perform any necessary 
recovery actions.

PWR_SUSPENDREQUEST Indicates that the system is about to enter 
Suspend mode.

PWR_SUSPENDRESUME Indicates that the system is resuming operation 
after having entered Suspend mode normally, 
that is, the system sent a 
PWR_SUSPENDREQUEST notification 
message to the application before the system was 
suspended. An application should perform any 
necessary recovery actions.
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Return Values

The value an application returns depends on the value of the wParam parameter. 
If wParam is PWR_SUSPENDREQUEST, the return value is PWR_FAIL to 
prevent the system from entering the suspended state; otherwise, it is PWR_OK. 
If wParam is PWR_SUSPENDRESUME or PWR_CRITICALRESUME, the 
return value is zero.

WM_POWERBROADCAST

The WM_POWERBROADCAST message is sent by Windows NT to a 32-bit 
application to notify it of power-management events.

:0B3RZHU(YHQW  �':25'� Z3DUDP�

GZ'DWD  �':25'� �3DUDP�

Parameters

dwPowerEvent

Event notification message. This parameter can be one of the following values:

dwData

Function-specific data. For most messages, this parameter is reserved and not 
used. However, if wParam is one of the resume notifications (PBT_RESUME), 
the IParam parameter can specify the PBTF_APMRESUMEFROMFAILURE 
flag. This flag indicates that a suspend operation failed after the 
PBT_APMSUSPEND message was sent.

Return Values

Return TRUE to grant a request.

Request BROADCAST_QUERY_DENY to deny a request.

Value Meaning

PBT_APMBATTERYLOW Battery power is low.*

PBT_APMOEMEVENT OEM-defined event occurred.*

PBT_APMPOWERSTATUSCHANGE Power status has changed.*

PBT_APMQUERYSUSPEND Request for permission to suspend.

PBT_APMQUERYSUSPENDFAIL Suspension request denied.

PBT_APMRESUMECRITICAL Operation resuming after critical 
suspension.

PBT_APMRESUMESUSPEND Operation resuming after suspension.*

PBT_APMSUSPEND System is suspending operation.

*Not supported by MW-520 BIOS and irrelevant to the application.
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PBT_APMRESUMESUSPEND

The PBT_APMRESUMESUSPEND message is sent as a notification that the 
system has resumed operation after being suspended. A window receives this 
message through the WM_POWERBROADCAST message.

GZ'DWD  �':25'� �3DUDP�

Parameters

dwData

Reserved; must be 0.

Return Values

No return value.

Remarks

Applications may receive this message at any time without a preceding 
PBT_APMSUSPEND message.

PBT_APMSUSPEND

The PBT_APMSUSPEND is sent immediately before the computer is suspended. 
This message is typically sent when all applications and installable drivers have 
returned TRUE to a previous PBT_APMQUERYSUSPEND message. A window 
receives this message through the WM_POWERBROADCAST message.

GZ'DWD  �':25'� �3DUDP�

Parameters

dwData

Reserved; must be 0.

Return Values

No return value.

Remarks

An application should process this message by completing all tasks necessary to 
save data. This message may also be sent, without a prior 
PBT_APMQUERYSUSPEND message, if an application or device driver uses 
the SetSystemPowerState function to force suspension.

Device Power Management Table

The MW-520 power management is very similar to a standard PC power 
management, with the following exceptions:

• The workstation preserves most devices power during Suspend mode.

• Suspend to RAM mode is used.
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All device status changes are managed by the APM BIOS. However, the 
following table information is useful for driver developers if their program 
behavior is dependent on the power management events. The COM ports behavior 
during Suspend mode is described in the “Main Peripherals” section on page 38.

The status of each MW-520 device is described in Table 9.

Table 9
Device Power Management 

Device P/N Control signal
Input 
signal

Controlled
by

On Doze Suspend

CPU Intel P5
120 MHz

- - Software/
BIOS

Full speed 5% clock Stop clock

VGA
controller

CH&Tech 
65548

PC0 STNDBY# MCM (V1) On On Standby

LVDS
transmitter

National 
DS90CF581

PCO PWRDWN# MCM (V1) On On Shut down

LVDS receiver National 
DS90CF582

LVDS_EN PWRDWN# Display 
ASIC

On On Shut down

LCD backlight
5V contrast

Sharp 
LM64K837

ENABLK
ENVDD
ENVEE

- Display 
ASIC

On On Off

Temperature 
sensor

Thermistor 
10 kOhm

- - - On On On

Keypad
lighting

LIGHT_EN - Display 
ASIC

On On Off

PCMCIA
controller

Cirrus Logic
CL-PD6729

- - Software/ 
BIOS

On
internal PM

On
internal PM

Shut down

IDE
controller

National 
PC87415

- - BIOS On On On

Hard disk IBM 810MB IDE_PWR - IDE control On On Off

Compact 
Flash disk

SanDisk IDE_PWR - IDE control On On Off

V1 PicoPower 
PT86C521

- - BIOS On On Stop clock

V3 PicoPower 
PT86C523

- - BIOS On On Stop clock

Real time 
clock

Benchmarq 
BQ3285E

- - - On On On

Clock
generator

AV9155 ICS PC1 PD# MCM (V1) On On Shut down

Super I/O National 
PC87338

- - Software/
BIOS

On On Shut down

UART National 
PC16550

- - - On On On

RS232 buffer Maxim 
MAX213EAI

PC2 SHDN# ASIC On On Shut down

Keyboard 
controller

Hitachi 
HD64F3434

- - - On On On
14 MHz

ASIC (EPLD) Motorola PC3 PC MCM On On On

Sound
controller

ESS 1868 - - Software On On Shut down

Audio
Regulator

LT1121IS8 - SHDN# Software On On Shut down
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The device state definitions in suspend mode are:

• On - The device is powered-on as usual.

• Shut down - The device is shut down by a special control line.

• Off - The device is powered off.

Stop clock - The device clock frequency is set to 0.

Digitizer ELO ACC 
Touch

- - - On On On

13.8V
Keyboard

- PC3 - MCM (V1) On On Off

13.8V
Display

- PC3 - MCM (V1) On On Off

5V GPS - PC3 - MCM (V1) On On Off

RS-232 Buffer 
(COM3)

MAX213EAI 
Maxim

shdwn_buff_3_4, 
en_buff_3

SHDN# Software On On Shut down

RS-232 Buffer 
(COM4)

MAX213EAI 
Maxim

shdwn_buff_3_4, 
en_buff_3

SHDN# Software On On Shut down

Table 9  (Continued)
Device Power Management 

Device P/N Control signal
Input 
signal

Controlled
by

On Doze Suspend
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PCMCIA Configuration

Assigning Resources for PCMCIA Cards

PCMCIA cards are configured differently in Windows 95 and Windows 3.11 for 
Workgroups. Windows 95 has its own PCMCIA support, while DOS and 
Windows 3.11 use PCMCIA DOS drivers.

DOS PCMCIA Drivers’ Stack

Both the reduced and the full set of Windows 3.11 have the same PCMCIA 
drivers’ stack in CONFIG.SYS.

'(9,&( &�?:,1'2:6?+,0(0�6<6

'(9,&( &�?:,1'2:6?(00����(;( 12(06 ; &&���&&)) ; &'���'�))

5(0 E\ 3&0� 9��� ; &&���&&)) ; &'���'�))

'26 +,*+� XPE

),/(6 ��

EXIIHUV ��

'(9,&( &�?3&0������?352*5$0?'306�(;(

'(9,&(+,*+ &�?3&0������?352*5$0?&1),*1$0�(;( �'()$8/7

'(9,&(+,*+ &�?3&0������?352*5$0?3&066�(;(

'(9,&(+,*+ &�?3&0������?352*5$0?3&0&6���(;(

'(9,&(+,*+ &�?3&0������?352*5$0?3&050$1�6<6

'(9,&(+,*+ &�?3&0������?352*5$0?3&06&'�(;(

'(9,&(+,*+ &�?3&0������?352*5$0?3&0$7$�6<6

6(7 3&03/86 &�?3&0������?352*5$0

Where:

DPMS.EXE Enables loading all other drivers to the upper memory (DOS 
protected mode service driver).

CNFIGNAM.EXE Dynamically allocates resources according to the PCM.INI 
file and the current type of PCMCIA card inserted in the 
slot.

PCMSS.EXE Functions as a socket service driver for the PCMCIA 
controller.

PCMCS95.EXE Functions as a card service driver.

PCMSCD.EXE Functions as a resource manager (DOS memory resident 
program).

PCMSCD.EXE Functions as a client driver for communication services 
such as: modem, LAN, etc.

PCMATA.SYS Functions as an IDE hard disk emulation driver.
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Configuring PCMCIA Cards in DOS and Windows 3.11

To use a PCMCIA communication device under Windows 3.11, verify that the 
communication driver in the [386Enh] section of the SYSTEM.INI file is properly 
configured. Replace:

GHYLFH 
YFG

with:

�GHYLFH YFG


GHYLFH &�?3&0������?352*5$0?3&09&'����

For more information on PCMCIA customizing, refer to the PicoCARD™ User’s 
Guide.

Configuring PCMCIA Cards in Windows 95

Windows 95 automatically assigns computer resources (such as communication 
ports and memory addresses) to a PCMCIA card installed in or removed from the 
MW-520.

For further information on configuring a PCMCIA card in Windows 95:

1. Click on the Start button on the Window 95 taskbar. A pop-up menu appears.

2. Click on Help. A submenu appears.

3. Click on the Index tab. The Index help window appears.

4. Type in field 1:

PCMCIA Card

A list of PCMCIA card topics appears in field 2.

1. Follow the instructions on the screen.
.

Configuring PCMCIA Cards in Windows NT
When you have Windows NT as your operating system, the Phoenix Card Executive for 
NT is automatically loaded onto your hard drive. Card Executive configures the PCMCIA 
card properly each time it is inserted in MW-520.

It is recommended to insert Ethernet cards before running Windows NT and removing the 
cards after Windows shutdown. Card Executive enables Modems, ATA and SRAM cards 
“hot insertion” mode, i.e., inserting and removing the cards while Windows NT are 
running.

Whenever you insert a PCMCIA card in your workstation for the first time, the PCMCIA 
IDE Driver Parameters appears on the screen. To configure a PCMCIA card:

1. Set the IRQ Level parameter to IRQ 9, or IRQ 10.

2. Set the I/O Port Address to 0×120h (see Table 6, “  I/O Map,” on page 19).

3. Press Continue.
A prompt for configuration completed appears on the screen.

PCMCIA cards may be configured in MW-520 options V525 and V526 
only.

Note
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Using Specific Hardware Features

Software Development Tools

Microsoft Visual C++ development kit was used by the MW-520 engineering 
team during product development. No special restrictions apply to the software 
development tools for its applications.

The Application Program Interface (API) library and include files are located on 
your hard disk as follows:

&�?+:'5,9(5?+:(917�/,% ����ELW�� +:(917�+

&�?+:'5,9(5?+:(917���/,% ����ELW�� +:(917���+

Windows 3.11 (16-bit) Hardware Access API

User Application’s Connection Mechanism

The MW-520 hardware access software contains an application, a DLL and a 
VxD driver.

Figure 7 describes the hardware access software modules and their interfaces. 
HWAPP.INI is a system parameter text file.
.

When the Emergency key is pressed, an interrupt that modifies the MW-520 
application is generated. The MW-520 application notifies the user’s applications 
registered for an emergency event. The registration mechanism is described in the 
following section.

Figure 7
Hardware Access Software

HWAPP.ini
file

MW-520 Application

Register &
Deregister
Emergency

User's Application

Emergency
message

Hardware Driver

Emergency
key pressed
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Emergency Event Registration

The Windows user application can be registered to receive the MW-520 
emergency events. The registration process is as follows:

1. Activate the Register_Emg function call from the user’s application (see API 
for details). Its output is the registration status.

2. If an emergency occurred, the message defined by the user’s application is 
sent to it.

If the registered application is not activated, the DeRegister_Emg application 
should be activated.

Following is a C-code example of emergency registration/deregistration:

ORQJ )$5 3$6&$/B(;3257 :QG 3URF

�+:1' KZQG�

8,17 PHVVDJH

8,17 Z3DUDP

8,17 O3DUDP
^
�
�
�

VZLWFK �PHVVDJH�

^

FDVH :0B&5($7(
�
�
�

5HJLVWHUB(PJ �KZQG� 0<B06*B180%(5��
�
�
�

EUHDN�

FDVH :0B'(6752<�
�
�
�

'HUHJLVWHUB(PJ �KZQG��

%UHDN�

`

`

Power Off Event Registration

The duration until the MW-520 is shut down may be used for several purposes, 
for example, sending deregistration messages by the TX application. The 
registration process of the application is similar to the emergency registration.

1. Activate the RegisterSysEvent function call with the event parameter 
POWER_OFF (see API for details). Its output is the registration status.

2. If a POWER_OFF occurred, the message defined by the user’s application is 
sent to it.

If the registered application is not activated, the DeRegisterSysEvent application 
should be activated before closing the user’s application.
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Miscellaneous Event Registration

Other events such as: extreme temperature conditions or discharged vehicle 
battery can also be used for the application own purposes.

For example the power off process can be initiated after a high-temperature 
warning. The registration application process should use the 
TEMP_HIGH_WARN event. As a result, each time a high-temperature warning is 
issued, the application will receive a message and decide if the power off process 
will be sustained or rejected.

16-bit API

Register_Emg

WORD FAR PASCAL _export    Register_Emg(WORD hwnd, UINT uiMsg) 

DeRegister_Emg

WORD FAR PASCAL _export    DeRegister_Emg(WORD hwnd) 

Purpose Opens the emergency session.

Input hwnd: Window handle of the emergency session.
uiMsg: The message number used for notification.

Output None.

Returned 
Value

EMG_SUCCESS or EMG_FAILURE depending on the number of 
registered applications.

Purpose Closes the emergency session.

Input hwnd: Window handle of the emergency session.

Output None.

Returned 
Value

EMG_SUCCESS.
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RegisterSysEvent

WORD FAR PASCAL _export    RegisterSysEvent (WORD hwnd, UINT uiMsg, 
WORD event) 

DeRegisterSysEvent

WORD FAR PASCAL _export    DeRegisterSysEvent (WORD hwnd) 

.

Purpose Registers the application to get notification for the system events.

Input hwnd: Specifies the handle of any user application.
uiMsg: The message number used for notification.
(0(5*(1&< �×����
32:(5B2)) �×����
7(03B/2:B:$51 �×����
7(03B+,*+B:$51 �×����
7(03B2. �×����
0$,1B%$7B:$51 �×����
0$,1B%$7B2. �×����
2YHU7HPS �×����
2YHU7HPS2. �×����

Output event, pointer to actual system event status

Returned 
Value

1 - ok, 0 - fail

Purpose De-registers the system event session.

Input hwnd: specifies the handle of the user application.

Output None.

Returned 
Value

1 - ok, 0 - fail

The MW-520 software (HWDriver and application) allows running 16-
bit applications on 32-bit software under Windows 95. The THUNK 
mechanism is used to implement this feature. When using THUNK 
during applications’ development some restrictions should be taken 
into consideration. For more information on THUNK, see Microsoft 
Visual C++ 5.0 on-line help and Microsoft Development Network 
Knowledge data base

Note
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Win 32 Hardware Access API

This application is identical with Windows 3.11 application, except for the 
following functions:

32-bit API

Register_Emg

WORD WINAPI Register_Emg32 (HWND hwnd, UINT uiMsg) 

DeRegister_Emg

WORD WINAPI DeRegister_Emg32 (HWND hwnd) Register_Emg

Purpose Opens the emergency session.

Input hwnd: Window handle of the emergency session.
uiMsg: The message number used for notification.

Output None.

Returned 
Value

EMG_SUCCESS or EMG_FAILURE, depending on the number of 
registered applications.

Purpose Closes the emergency session.

Input hwnd: Window handle of the emergency session.

Output None.

Returned 
Value

EMG_SUCCESS
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RegisterSysEvent

WORD APIENTRY RegisterSysEvent32 (HWND hwnd, UINT uiMsg, WORD 
event) 

DeRegisterSysEvent

WORD FAR PASCAL _export    DeRegisterSysEvent32 (HWND hwnd) 

.

Purpose Registers the application to get notification for the system events.

Input hwnd: Specifies the handle of any user application.
uiMsg: The message number used for notification.
(0(5*(1&< �×����
32:(5B2)) �×����
7(03B/2:B:$51 �×����
7(03B+,*+B:$51 �×����
7(03B2. �×����
0$,1B%$7B:$51 �×����
0$,1B%$7B2. �×����
2YHU7HPS �×����
2YHU7HPS2. �×����

Output event, pointer to actual system event status.

Returned 
Value

1 - ok, 0 - fail

Purpose De-registers the system event session.

Input hwnd: specifies the handle of the user application.

Output None.

Returned 
Value

1 - ok, 0 - fail

Run all developed applications from the Windows NT/Windows 95 
Start menu.

Note
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Sound System Configuration

If the internal sound chip is enabled, the drivers will be installed on the MW-520 
hard disk. The BIOS initializes the ESS 1868 chip, so DOS utilities 
ESSCFG.EXE and ESSVOL.EXE are not required. If you installed the sound 
drivers independently, please remove these files from the AUTOEXEC.BAT.

The following information is included the SYSTEM.INI configuration:

>GULYHUV@

WLPHU WLPHU�GUY

PLGLPDSSHU PLGLPDS�GUY

08; HV����ZQ�GUY

:$9( HV����ZQ�GUY

0,', HV����ZQ�GUY

$8; HV����ZQ�GUY

0,;(5 HV����ZQ�GUY

0,',� DXGPSX�GUY

>DXGGULYH�GUY@

PSX��� \HV

HVVGDHPRQ QR

&RQWURO5HJLVWHU$GGUHVVLQJ )$/6(

$XGLR'ULYH (6����

6\QWK 23/�

SRUWFKRLFHV ���

LUTFKRLFHV �

GPDFKRLFHV ���

SRUW ���

LQW �

GPDFKDQQHO �

SRUWFKRLFHV038��� ���

LUTFKRLFHV038��� �

SRUW038��� ���

LQW038��� �

'0$&KRLFHV:DYH� ���

'0$&KDQQHO:DYH� �

$XWR&RQILJ \HV

9HULI\,QW \HV

9HULI\'0$ QR

0XWH 1R

0XWH3&VSN 1R

9ROXPH0XWHV �

:DYH,Q0RQLWRU 1R

9RLFH0RQLWRU 1R

9ROXPH0DVWHU �����

9ROXPH0DVWHU5 �����

9ROXPH:DYH �����

9ROXPH:DYH5 �����

9ROXPH6\QWK �����

9ROXPH6\QWK5 �����

9ROXPH/LQH �����

9ROXPH/LQH5 �����

9ROXPH0LF �����

9ROXPH0LF5 �����

9ROXPH&' �����

9ROXPH&'5 �����

9ROXPH$X[% �����
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9ROXPH$X[%5 �����

9ROXPH3&VSN �����

:DYH,Q0LF �����

:DYH,Q0LF5 �����

:DYH,Q/LQH �����

:DYH,Q/LQH5 �����

:DYH,Q&' �����

:DYH,Q&'5 �����

:DYH,Q0DVWHU �����

:DYH,Q0DVWHU5 �����

:DYH6RXUFH 0LF

9RLFH0LF �����

9RLFH0LF5 �����

9RLFH/LQH �����

9RLFH/LQH5 �����

9RLFH&' �����

9RLFH&'5 �����

9RLFH0DVWHU �����

9RLFH0DVWHU5 �����

9RLFH6RXUFH 0LF

>���(QK@

GHYLFH HV����ZQ����

To modify the sound system configuration, use the ESS utilities installed on the 
hard disk.

User-Defined Buttons

The six user-defined buttons located on the display unit have scan codes 77h 
through 7Ch, from left to right. These scan codes are not used by any other keys 
on the keyboard.

To modify these codes and load them at system boot use the 
C:\MATRIX\MATRIX.EXE utility.
.

To modify the scan codes, perform the following steps:

1. Run MATRIX.EXE.

2. Press F2 to modify.

3. Follow the instructions on the screen.

4. Press the user-defined button and see what key it simulates. If this is not the 
required key, press the button again. Another key will be simulated.

5. Press F6 to save the matrix configuration in an .MTX file.

6. Add the following line to the AUTOEXEC.BAT:

&�?0$75,;?0$75,;�(;( &�?0$75,;?;;;�07;

7. Reboot the MW-520.

The MATRIX utility enables you to modify the user-defined buttons 
scan codes to keyboard scan codes alone.

Note
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Main Peripherals

General

The following peripheral devices may be attached to the MW-520 connectors:

• mobile printers

• external speaker

• serial RS-232 communication devices

• DATATAC® radio

• ASTRO® radio

Mobile Printer

A mobile printer may be attached to the parallel port, or to one of the serial ports 
COM1 and COM2 through the standard Windows interface. 

The printer driver may be selected from the SETUP directory on the hard disk. 
The printer is accessed through the standard Windows Print Manager, and no 
special API is required by the application.

No printer drivers are installed in the basic model of MW-520 due to memory 
limitations. See “Reduced Set of MS-DOS 6.22 and Windows 3.11” on page 8. 

The MW-520 External Ports

The MW-520 external ports support a full set of RS-232 lines. The basic MW-520 
model includes two external ports COM1 and COM2. Upgrade option V184 
consists of two additional standard COM ports.

DATATAC Radio

Creating a Radio Application

Using the standard interface for RF communication, you can choose to 
communicate directly with the MW-520 internal modem which is a standard serial 
device, running on COM3, with a default of 8 bits, no parity, 9600 baud interface. 
Options such as handshaking are selectable through the Native Mode interface. 
The only difference in the software interface is the COM3 base address, which is 
03E8H, and the COM3 IRQ, which is IRQ4. By using Native Mode, you take on 
the responsibility of respecting all conventions of the Native Mode protocol and 
must personally address any contention between multiple applications (if there are 
any). For more information, refer to the Native Mode Interface Reference Manual, 
68P04014C90.
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When the MW-520 is in Suspend, the RF modem will usually be powered up in 
Receive mode. In order to prevent data loss when an outbound message arrives 
while the system is in Suspend (wake-up from Suspend can take 5 seconds), it is 
recommended to deassert the DTR line before Suspend.

The radio application/driver can detect the Suspend event by waiting for the 
Windows PWR_SUSPENDREQUEST message. When the Suspend request 
occurs, the radio application should notify the modem to stop transferring data 
(deassert DTR, or switching the modem to transparent mode). If the application 
receives a PWR_SUSPENDREQUEST message during data transferring, it is 
recommended to reject the request in order to prevent data loss. When Resume 
occurs, it should notify the modem to continue (assert DTR, or switch the modem 
to Native mode).

The MW-520 resumes from Suspend mode when an RI signal is received from an 
external radio-modem connected to COM1 or COM2, or from the internal radio-
modem connected to COM3 (resume occurs on the RI falling edge). The modem 
sends an RI signal only when the DTR line is deasserted.
.

The RF-modem power-on can be controlled automatically via Windows start-up 
by an MW-520 HWAPP application (the power-on option is the default option).

Any Modem that Supports DTR Functionality

When the MW-520 is transitioned into Suspend state, the DTR is inactivated. 
When the MW-520 is resumed from the Suspend state, an application should 
activate the DTR when it is ready to get incoming data from the RF-modem.

The required sequence when resuming from Suspend:

1. Get the Windows message PWR_SUSPENDRESSUME.

2. Assert DTR.

3. Return with PWR_OK from the window procedure.

MWCS for DATATAC

MWCS is a 16-bit software package for Windows 3.x. This package can also run 
under Windows 95. MWCS for DATATAC is a Windows 3.x SDK (Software 
Development Kit) over DATATAC network. It includes the Winsock 1.1 API for 
transmitting/receiving data over the air and RAPI (Radio API) for controlling the 
RF-modem. The MWCS for DATATAC is a Windows WOSA-based API, i.e., it is 
an extension to the Windows 3.x operating system for radio services.

For more information, refer to MagicPipe™ Wireless CommStack (MWCS), 
Programmer’s Reference manual, Motorola publication no. 68P02947C90.

Ensure that your application is power management aware and 
compatible with Microsoft Power Management API.

Note
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Acronyms and Abbreviations

API Application Program Interface

ASIC Application Specific Integrated Circuit

BIOS Basic Input/Output System

CMOS Complementary Metal-Oxide Semiconductor

CPU Central Processing Unit

DDE Dynamic Data Exchange

DMA Direct Memory Access

DOS Disk Operating System

DRAM Dynamic Random Access Memory

DTE Data Terminal Equipment

DTR Data Terminal Ready

IDE Integrated Drive Electronics

I/O Input/Output

IRQ Interrupt ReQuest

ISA Industry Standard Architecture

LCD Liquid Crystal Display

LED Light Emitting Diode

MWCS MagicPipe™ Wireless CommStack

OEM Original Equipment Manufacturer

PCI Peripheral Component Interconnect

PCMCIA Personal Computer Memory Card International Association

RAM Random Access Memory

RF Radio Frequency

RI Ring Indicator

UART Universal Asynchronous Receiver Transmitter

VGA Video Graphics Array

VRM Vehicular Radio Modem
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Glossary

Application A computer program used to perform a specific work.

API The interface between application programs and the 
network software.

ASIC A chip which can be readily customized for a given 
application.

BIOS Software for transferring information between elements 
such as memory, screen and disk.

Bus A communication channel carrying signals from any 
device used by the system to another device. For 
example, data being transferred to and from a hard disk 
travels on a bus.

CMOS The memory that stores the configuration you establish 
by running the computer’s setup program. CMOS 
memory uses very little power and stores the information 
even when the computer is turned off.

COM Port COM stands for communication. COM ports are the 
serial ports of the MW-520.

DDE A Microsoft protocol that allows Windows applications 
to communicate using a client/server model.

Device driver A program that controls how software communicates 
with a physical device (for example, a mouse, memory, 
or a printer).

DMA A method that allows a peripheral device to directly read 
or write to memory, without the time delay of going 
through the CPU.

DOS A software that supervises computer’s operation, 
including handling I/O.

Drive A hierarchical organization of directories, stored on a 
disk. 

DTR An RS-232 control signal used by a terminal to tell a 
modem that it is ready to receive data.

Emergency key An orange key - although it can be any key - that is 
configured to send emergency information to Dispatch.

Hard disk A large-capacity data-storage device that is installed 
inside the MW-520.
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IDE A hard drive with a built-in controller.

ISA bus A computer’s bus is the hardware system it uses to 
transfer information between the different hardware 
elements of the computer. The ISA bus is the most 
common form of bus.

OEM Supplier who makes equipment for sale by a third party. 
The equipment is usually disguised by the third party 
with his own labels.

Operating System A program that supervises the computer’s operation, 
including handling I/O.

PCI bus A 32-bit local bus that provides connections for 32-bit 
add-in boards. The bus operates at an external clock 
speed of the microprocessor (up to 33 MHz). PCI devices 
are configured automatically by the system.

PCMCIA slot Either of the two sockets on the processor into which the 
PCMCIA cards are placed.

RAM A portion of the system’s memory that is designed as a 
temporary storage area for data and programs. RAM 
includes conventional and extended memory.

RI A modem signal which indicates that a remote modem 
has called (literally, “the phone is ringing”).

UART An integrated circuit which takes a character of data 
(eight bits in parallel), and transmits each bit serially over 
an asynchronous communication channel. It also accepts 
asynchronous data and provides a character to the device 
in which the UART is installed.
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R
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