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Preface

This document provides general information and basic installation instructions for the
400/500-Series MVMEL72FX VME Embedded Controller (which is available in the
versions listed below). The MVMEL72FX VME Embedded Controller will be referred to
as MVME172 throughout this document.

Assembly Item

Board Description

MVME172-410

4MB DRAM, 64MHz MC68L C060

MVME172-411

4MB DRAM, 64MHz MC68L C060 and SCSI Interface

MVME172-412

4MB DRAM, 64MHz MC68L C060 and Ethernet Interface

MVME172-413

4MB DRAM, 64MHz MC68L C060, SCSI & Ethernet Interfaces

MVME172-430

8MB DRAM, 64 MHz MC68L C060

MVME172-431

8MB DRAM, 64MHz MC68L C0O60 and SCSI Interface

MVME172-432

8MB DRAM, 64MHz MC68LCO060 and Ethernet Interface

MVME172-433

8MB DRAM, 64MHz MC68LC060, SCS| & Ethernet interface

MVME172-450

16MB DRAM, 64MHz MC68L C060

MVME172-451

16MB DRAM, 64MHz MC68L C060 and SCSI interface

MVME172-452

16MB DRAM, 64MHz MC68LCO060 and Ethernet interface

MVME172-453

16MB DRAM, 64MHz MC68LC060, SCS| and Ethernet interface

MVME172-510

4MB DRAM, 60MHz MC68060

MVME172-511

4MB DRAM, 60MHz MC68060 and SCSI interface

MVME172-512

4MB DRAM, 60MHz MC68060 and Ethernet interface

MVME172-513

4MB DRAM, 60MHz MC68060, SCSI & Ethernet interfaces

MVME172-520

8MB DRAM, 60MHz MC68060

MVME172-521

8MB DRAM, 60MHz MC68060 and SCSI interface

MVME172-522

8MB DRAM, 60MHz MC68060 and Ethernet interface

MVME172-523

8MB DRAM, 60MHz MC68060, SCSI and Ethernet interfaces

MVME172-530

16MB DRAM, 60MHz MC68060

MVME172-531

16MB DRAM, 60MHz MC68060 and SCS! interface

MVME172-532

16MB DRAM, 60MHz MC68060 and Ethernet interface

MVME172-533

16MB DRAM, 60MHz MC68060, SCSI & Ethernet interfaces

This manual isintended for anyone who wants to design OEM systems, supply additional
capability to an existing compatible system, or work in alab environment for experimental
puUrposes.

Anyone using this manual should have a basic knowledge of computers and digital logic.
Companion publications are listed in Chapter 1.



Safety Summary
Safety Depends On You

The following general safety precautions must be observed during all phases of operation, service, and repair of this
equipment. Failureto comply with these precautions or with specific warnings el sewherein thismanual violates safety
standards of design, manufacture, and intended use of the equipment. Motorola, Inc. assumes no liability for the
customer’s failure to comply with these requirements.

The safety precautionslisted below represent warnings of certain dangers of which Motorolaisaware. You, asthe user
of the product, should follow these warnings and all other safety precautions necessary for the safe operation of the
equipment in your operating environment.

Ground the Instrument.

To minimize shock hazard, the equipment chassis and enclosure must be connected to an electrical ground. The
equipment is supplied with a three-conductor AC power cable. The power cable must be plugged into an approved
three-contact electrical outlet. The power jack and mating plug of the power cable meet International Electrotechnical
Commission (IEC) safety standards.

Do Not Operate in an Explosive Atmosphere.

Do not operate the equipment in the presence of flammable gases or fumes. Operation of any electrical equipment in
such an environment constitutes a definite safety hazard.

Keep Away From Live Circuits.

Operating personnel must not remove equipment covers. Only Factory Authorized Service Personnel or other
qualified maintenance personnel may remove equipment covers for internal subassembly or component replacement
or any internal adjustment. Do not replace components with power cable connected. Under certain conditions,
dangerous voltages may exist even with the power cable removed. To avoid injuries, always disconnect power and
discharge circuits before touching them.

Do Not Service or Adjust Alone.

Do not attempt internal service or adjustment unless another person capable of rendering first aid and resuscitation is
present.

Use Caution When Exposing or Handling the CRT.

Breakage of the Cathode-Ray Tube (CRT) causesahigh-velocity scattering of glass fragments (implosion). To prevent
CRT implosion, avoid rough handling or jarring of the equipment. Handling of the CRT should be done only by
qualified maintenance personnel using approved safety mask and gloves.

Do Not Substitute Parts or Modify Equipment.

Because of the danger of introducing additional hazards, do not install substitute parts or perform any unauthorized
modification of the equipment. Contact your local Motorola representative for service and repair to ensure that safety
features are maintained.

Dangerous Procedure Warnings.

Warnings, such as the example below, precede potentially dangerous procedures throughout this manual. Instructions
contained in the warnings must be followed. You should also employ all other safety precautions which you deem
necessary for the operation of the equipment in your operating environment.

Dangerous voltages, capable of causing death, are present in
A this equipment. Use extreme caution when handling, testing,
WARNING and adjusting.




All Motorola PWBs (printed wiring boards) are manufactured by UL -recognized
manufacturers, with a flammability rating of 94V-0.

This equipment generates, uses, and can radiate electro-
A magnetic energy. It may cause or be susceptible to electro-
WARNING magnetic interference (EMI) if not installed and used in a
cabinet with adequate EMI protection.

European Notice: Board products with the CE marking comply with the EMC
c € Directive (89/336/EEC). Compliance with this directive implies conformity to
the following European Norms:

EN55022 (CISPR 22) Radio Frequency Interference
EN50082-1 (IEC801-2, IEC801-3, IEC801-4) Electromagnetic Immunity

The product also fulfills EN60950 (product safety) which is essentially the
requirement for the Low Voltage Directive (73/23/EEC).

This board product was tested in a representative system to show compliance
with the above mentioned requirements. A proper installation in a CE-marked
system will maintain the required EM C/safety performance.

The computer programs stored in the Read Only Memory of this device contain material
copyrighted by MotorolaInc., 1995, and may be used only under alicense such as those
contained in Motorola’s software licenses.

Motorold® and the Motorola symbol are registered trademarks of Motorola, Inc.

All other products mentioned in this document are trademarks or registered trademarks of
their respective holders.

©Copyright Motorola 1998
All Rights Reserved

Printed in the United States of America
June 1998
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Board Level Hardware 1
Description

Introduction

Overview

Thischapter describesthe board level hardwarefeaturesof the MVMEL72
VME Embedded Controller. The chapter is organized with a board-level
overview and featureslist in thisintroduction, followed by amore detailed
hardware functional description. Front panel switches and indicators are
included in the detailed hardware functional description. The chapter
closes with some general memory maps.

All programmable registersin the MVMEL172 that residein ASICs are
covered in the MVME172 VME Embedded Controller Programmer’s
Reference Guide.

The MVME172 is based on the MC68060 or M C68L CO60
microprocessor. Variousversions of the MVMEL72 have 4, 8, or 16MB of
unprotected DRAM, 8KB of SRAM (with battery backup), time-of-day
clock (with battery backup), Ethernet transceiver interface, two serial ports
with EIA-232-D or EIA-530 or EIA-485/422 interface, six tick timers,
watchdog timer, a PROM socket, 2M B Flash memory (one Flash device),
four IndustryPack (I1P) interfaces with DMA, SCSI bus interface with
DMA, VMEbus controller, and 512 KB of SRAM with battery backup.

Thel/O onthe MVME172 is connected to the VM Ebus P2 connector. The
main board is connected through a P2 transition board and cables to the
transition boards. The MVMEL72 supports the transition boards
MVME712-12, MVME712-13, MVME712M, MVMET712A,
MVME712AM, and MVME712B (referred to in this manual as
MVMET712x, unless separately specified). The MVME712x transition
boards provide configuration headers and industry-standard connectorsfor
I/O devices.

1-1



Introduction

The 1/O connection for the serial ports on the MVME172 isalso
implemented with two DB25 front panel 1/0 connectors. The MVMET712
series transition boards were designed to support the MVMEL67 boards,
but can be used on the MVMEL72 if you take some specia precautions.
Refer to the Serial Communications Interface section for more
information. These transition boards provide configuration headers, serial
port drivers and industry-standard connectors for the I/O devices.

Thefollowing ASICS are used on the MVMEL72:

o VMEchip2. (VMEbus interface). Provides two tick timers, a
watchdog timer, programmable map decoders for the master and
dave interfaces, and a VMEbus to/from local bus DMA controller,
aVMEbus to/from local bus non-DMA programmed access
interface, aVVMEbus interrupter, a VMEbus system controller, a
VMEbus interrupt handler, and a VMEDbus requester.

Processor-to-VMEbus transfers are D8, D16, or D32. VMEchip2
DMA transfersto the VM Ebus, however, are D16, D32, D16/BLT,
D32/BLT, or D64/MBLT.

0 MC2chip. Providesfour tick timers, theinterfaceto the LAN chip,
SCSl chip, serial port chip, BBRAM, EPROM/Flash, parity-DRAM
and SRAM.

0 IndustryPack Interface Controller (1P2). The IP2 provides
control and status information for up to two singlewide |Ps or one
doublewide IP that can be plugged into the MVMEL172 main board.

http://www.mcg.mot.com/literature 1-2



Board Level Hardware Description

Related Documentation

This manual includes installation instructions, jumper configuration
information, memory maps, debugger/monitor commands, and any other
information needed to start up the board.

If you wish to develop your own applications or need more detailed
information about your MVME172FX VME Embedded Controller, you
may purchase the additional documentation listed on the following pages.

Thepublicationslisted below arereferenced in thisdocument. To purchase
manuals you may contact Maotorolain these ways:

o0 Through your local Motorola sales office

0 By contacting the Literature Center viaphone or fax at the numbers
listed under Product Literature at MCG’s World Wide Web site,
http://www.mcg.mot.com/literature

Motorola Publication | Description
Number

68KBUG1/D 68KBUG2/D | Debugging Package for Motorola 68K CISC CPUs User's

Manual (Parts 1 and 2)

VME172A/PG MVME172 VME Embedded Controller Programmer’s
Reference Guide

V172DIAA/UM MVME172Bug Diagnostics Manual

SBCSCSI/D Single Board Computers SCSI Software User's Manual

SIMMO9A/IH SIMMO9 Serial Interface Module Installation Guide

VME712MA/IH MVME712M Transition Module and P2 Adapter Board
Installation and Use

MVME712A/D MVME712-12, MVME712-13, MVME712A,

MVME712AM, and MVME712B Transition Modules and
LCP2 Adapter Board User’s Manual

Each Motorola Computer Group manual publication number is suffixed
with characters that represent the revision level of the document, such as
/IH2 (second revision).

To obtain the most up-to-date product information in PDF or HTML
format, visit our Web site dittp://www.mcg.mot.com/literature

Computer Group Literature Center Web Site
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Introduction

Other Applicable Motorola Publications

The following publications are applicable to the MVMEL172 and may

provide additional helpful information. They may be purchased from:

M otorola Semiconductor Products Sector

Literature Distribution
Telephone: 1-800-441-2447

FAX: (602) 994-6430 or (303) 675-2150
E-mail; |dcformotorola@hibbertco.com

M otorola Publication Description

Number

M68000FR M68000 Family Reference Manual
M68060UM MC68060 Microprocessors User's Manua
M68040UM MC68040 Microprocessors User's Manua

Applicable Non-Motorola Publications

The following non-Motorola publications are also available from the

sources indicated.

Document Title Source
VMEG4 Specification, order number VITA (VMEbus International
ANSI/VITA 1-1994 Trade Association)

Note: An earlier version of the VME
specification is available as:

Versatile Backplane Bus. VMEbus,
ANSI/IEEE Std 1014-1987

(VMEbus Specification) (Thisisalso
Microprocessor System Bus for 1 to 4 Byte
Data, |IEC 821 BUS)

7825 E. Gelding Dr., Ste. 104
Scottsdale, AZ 85260-3415

ANSI Small Computer System Interface-2

(scsl-2), Draft Document X3.131-198X,

Revision 10c

Global Engineering Documents
15 Inverness Way East
Englewood, CO 80112-5704

http://www.mcg.mot.com/literature
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Document Title

Source

82596CA Local Area Network Coprocessor
Data Sheet, order number 290218; and
82596 User's Manual, order number
296853

Intel Corporation

Literature Sales

PO. Box 58130

Santa Clara, CA 95052-8130

28F016SA Flash Memory Data Sheet,

Intel Corporation

order number 290435 Literature Sales

PO. Box 7641,

Mt. Prospect, IL 60056-7641
NCR 53C710 SCSI 1/O Processor Data NCR Corporation

Manual,
order number NCR53C710DM

Microel ectronics Products
Division

NCR 53C710 SCSI 1/0 Processor
Programmer’s Guide, order number
NCR53C710PG

1635 Aeroplaza Dr.
Colorado Springs, CO 80916

MK48T58(B) Timekeepef™ and 8Kx8
Zeropower™ RAM data sheet in Static
RAMs

Databook, order number DBSRAM7

SGS-THOMSON
Microelectronics Group
Marketing Headquarters
1000 East Bell Rd.
Phoenix, AZ 85022-2699

IndustryPack Logic Interface
Specification, Revision 1.0, order numbg
ANSI/VITA 4-1995

VITA (VMEDbus International
efTrade Association)

7825 E. Gelding Dr., Ste. 104
Scottsdale, AZ 85260-3415

785230 Serial Communications Controll
Data Sheet

eZilog Inc.
210 Hacienda Ave.
Campbell, CA 95008-6609

Computer Group Literature Center Web Site
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MCG Customer Services

The Motorola Computer Group Customer Services organization provides
numerous services that support the needs of our OEM customers
throughout the qualification, development, deployment, and continued
service phases of their product life cycles. Specific areas of support
include:

O

Helping you identify and address your unique needs for providing
outstanding products to your customers

Extended warranties

24 X 7 accessto the high-level technical assistancethat iscrucial for
mission critical applications around the world

24 X 7 accessto the latest technical information on MCG products,
including known problems and a sol utions database

Customized training available at the MCG campus or at any of your
sites across the world

Customized documentation and 24 X 7 Internet access to product
documentation

Services Central, a one-stop information source about customer
services -- program content, pricing, and availability

For information on what services are available, or to purchase a support
contract, call us at Services Central, at 1-800-624-6745 or 602-438-5875,
or visit our website at http://www.mcg.mot.com/support.
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Board Level Hardware Description

Requirements

These boards are designed to conform to the requirements of thefollowing
documents:

o VMEG64 Specification, VITA

0 EIA-232-D Serial Interface Specification, EIA
0 SCSI Specification, ANSI

0 IndustryPack Specification, VITA

Features

0o The MC68060 has a clock frequency of 60 MHz; the MC68L C060
has a clock frequency of 64 MHz

o 4,8, or 16MB of shared DRAM with no protection
0 512KB of SRAM with battery backup
0 One JEDEC standard 32-pin PLCC EPROM socket

0 Onelntel 28F016SA 2M x 8 Flash memory device (2MB Flash
memory total)

o0 8K by 8 Non-Volatile RAM and time of day clock with battery
backup

0 Four 32-bit Tick Timers (in the MC2 chip ASIC) for periodic
interrupts

0 Two 32-hit Tick Timers (in the VMEchip2 ASIC) for periodic
interrupts

o0 Watchdog timer

0 Eight software interrupts (for MVMEL72 versions that have the
VMEchip2)

o I/O

1-7 Computer Group Literature Center Web Site
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Two serial ports (one EIA-232-D DCE; one EIA-232-D
DCE/DTE or EIA-530 DCE/DTE or EIA-422 DCE/DTE or
EIA-485)

Serial port controller (Zilog Z85230)

Optional Small Computer Systems Interface (SCSI) bus
interface with 32-bit local bus burst Direct Memory Access
(DMA) (NCR 53C710 controller)

Optional LAN Ethernet transceiver interface with 32-bit local
bus DMA (Intel 82596CA controller)

Four IndustryPack interfaces with DMA

o VMEbus interface (boards may be special-ordered without the
VMEDbus interface)

VMEDbus system controller functions

VMEDbus interface to local bus (A24/A32,
D8/D16/D32 (D8/D16/D32/D64 BLT) (BLT = Block Transfer)

Local bus to VMEbus interface (A16/A24/A32, D8/D16/D32)
VMEDbus interrupter

VMEDbus interrupt handler

Global CSR for interprocessor communications

DMA for fast local memory - VMEDbus transfers (A16/A24/A32,
D16/D32 (D16/D32/D64 BLT)

o0 Switches and Light-Emitting Diodes (LEDS)

Two pushbutton switcheaKORT andRESET)
Eight LEDs EAIL, STAT, RUN, SCON, LAN, FUSE, SCSI, andvME)
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Board Level Hardware Description

Specifications
General specifications for the MVMEL72 are listed in Table 1-1.
Table 1-1. MVME172 Specifications

Characteristics Specifications
Power requirements +5 Vdc (+ 5%), 3.5 A typical, 4.5 A max.

(with PROM; without IPs) | +12 Vdc (x 5%), 100 mA (max.)
-12 Vdc (+ 5%), 100 mA (max.)

Operating temperature 0° to 70° C exit air with forced air cooling*
Storage temperature -40° to +85° C
Relative humidity 5% to 90% (noncondensing)

Physical dimensions Double-high VMEboard
PC board with
mezzanine module

only
Height 9.187 inches (233.35 mm)
Depth 6.299 inches (160.00 mm)
Thickness 0.662 inch (16.77 mm)

PC board with
connectors and

front panel
Height 10.309 inches (261.85 mm)
Depth 7.4 inches (188 mm)
Thickness 0.80 inch (20.32 mm)

*Refer toCooling Requirements andSpecial Considerations for Elevated
Temperature Operation.
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Cooling Requirements

The MotorolaMVME172 VME Embedded Controller is specified,

designed, and tested to operate reliably with an incoming air temperature
range from 0° to 55° C (32° to 131° F) with forced air cooling at a velocity
typically achievable by using a 100 CFM axial fan. Temperature
qualification is performed in a standard Motorola VMEsystem chassis.
Twenty-five-watt load boards are inserted in two card slots, one on each
side, adjacent to the board under test, to simulate a high power density
system configuration. An assembly of three axial fans, rated at 100 CFM
per fan, is placed directly under the VME card cage. The incoming air
temperature is measured between the fan assembly and the card cage,
where the incoming airstream first encounters the controller under test.
Test software is executed as the controller is subjected to ambient
temperature variations. Case temperatures of critical, high power density
integrated circuits are monitored to ensure component vendors
specifications are not exceeded.

While the exact amount of airflow required for cooling depends on the
ambient air temperature and the type, number, and location of boards and
other heat sources, adequate cooling can usually be achieved with 10 CFM
and 490 LFM flowing over the controller. Less airflow is required to cool
the controller in environments having lower maximum ambients. Under
more favorable thermal conditions, it may be possible to operate the
controller reliably at higher than 55° C with increased airflow. It is
important to note that there are several factors, in addition to the rated
CFM of the air mover, which determine the actual volume and speed of air
flowing over the controller.

Special Considerations for Elevated Temperature Operation

The following information is for users whose applications for the
MVME172 may subject it to high temperatures.

The MVME172 uses commercial grade devices. Therefore, it can operate
in an environment with ambient air temperature from 0° C to 70° C. There
are many factors that affect the ambient temperature seen by components

http://www.mcg.mot.com/literature 1-10
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AN

Caution

onthe MVMEL72: inlet air temperature; air flow characteristics; number,
types, and locations of IndustryPack (1P) modules; power dissipation of
adjacent boards in the system, etc.

A temperature profile of the MVMEL72 (MVMEL172-513) was devel oped

inan MVME945 12-slot VME chassis. This board was |oaded with one
GreenSpring IP-Dual P/T module (position a) and three GreenSpring | P-

488 modules (positions b, ¢, and d). One twenty-five watt |oad board was
installed adjacent to each side of the board under test. The exit air velocity

was approximately 200 LFM betweenthe MVMEL172 and the IP-Dual P/IT
module. Under these circumstances, a 10° C rise between the inlet and exit
air was observed. At 70° C exit air temperature (60° C inlet air), the
junction temperatures of devices on the MVME172 were calculated (from
the measured case temperatures) and did not exceed 100° C.

For elevated temperature operation, the user must perform
similar measurements and calculations to determine what
operating margin exists for any specific environment.

The following are some steps that the user can take to help make elevated
temperature operation possible:

1. Position the MVME172 board in the chassis for maximum airflow
over the component side of the board.

2. Avoid placing boards with high power dissipation adjacent to the
MVME172.

3. Use low power IP modules only. The preferred locations for IP
modules are positioa (J4 and J5) and positi@h(J29 and J30).

1-11

Computer Group Literature Center Web Site



MCG Customer Services

FCC Compliance

The MVME172 was tested without IndustryPacks in an FCC-compliant
chassis and meets the requirements for Class A equipment. FCC
compliance was achieved under the following conditions:

1. Shielded cableson al externa 1/0 ports.

2. Cable shields connected to earth ground via metal shell connectors
bonded to a conductive module front panel.

3. Conductive chassis rails connected to earth ground. This provides
the path for connecting shields to earth ground.

4. Front panel screws properly tightened.

For minimum RF emissions, it is essential that the conditions above be
implemented. Failure to do so could compromise the FCC compliance of
the equipment containing the module.

Manual Terminology

Throughout this manual, a convention is used which precedes data and
address parameters by a character identifying the 