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Safety Summary

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 precautions listed below represent warnings of certain dangers of which Motorola is aware. You, ag
of the product, should follow these warnings and all other safety precautions necessary for the safe operati
equipment in your operating environment.

Ground the Instrument.

To minimize shock hazard, the equipment chassis and enclosure must be connected to an electrical grou
equipment is supplied with a three-conductor AC power cable, the power cable must be plugged into an &
three-contact electrical outlet, with the grounding wire (green/yellow) reliably connected to an electrical g
(safety ground) at the power outlet. The power jack and mating plug of the power cable meet Intern
Electrotechnical Commission (IEC) safety standards and local electrical regulatory codes.

Do Not Operate in an Explosive Atmosphere.
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Do not operate the equipment in the presence of flammable gases or fumes. Operation of any electrical equfpment 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
qualified maintenance personnel may remove equipment covers for internal subassembly or component rep|
or any internal adjustment. Do not replace components with power cable connected. Under certain co
dangerous voltages may exist even with the power cable removed. To avoid injuries, always disconnect pd
discharge circuits before touching them.

Use Caution When Exposing or Handling a CRT.

Breakage of a Cathode-Ray Tube (CRT) causes a high-velocity scattering of glass fragments (implosion). Tg
CRT implosion, avoid rough handling or jarring of the equipment. Handling of a CRT should be done only by qu
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 unay
modification of the equipment. Contact your local Motorola representative for service and repair to ensure thg
features are maintained.

Observe Dangerous Procedure Warnings.

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

this equipment. Use extreme caution when handling, testing,
WARNING and adjusting.
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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.

CE Notice (European Community)

ThisisaClass A product. In adomestic environment, this
A product may cause radio interference, in which case the user
WARNING may be required to take adequate measures.

Motorola Computer Group products with the CE marking comply with the EMC Directive
(89/336/EEC). Compliance with this directive implies conformity to the following
European Norms.

EN55022 “Limits and Methods of Measurement of Radio Interference
Characteristics of Information Technology Equipment”; this product tested
Equipment Class A

EN50082-1:1997 “Electromagnetic Compatibility—Generic Immunity
Standard, Part 1. Residential, Commercial and Light Industry”

System products also fulfill EN60950 (product safety) which is essentially the require|
for the Low Voltage Directive (73/23/EEC).

Board products are tested in a representative system to show compliance with the g
mentioned requirements. A proper installation in a CE-marked system will maintain
required EMC/safety performance.

In accordance with European Community directives, a “Declaration of Conformity” h
been made and is on file within the European Union. The “Declaration of Conformity
available on request. Please contact your sales representative.
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General Information 1

Introduction

This manual provides general information, preparation for use and
installation, operating instructions, and functional description for the

MVME147S MPU VMEmodule.

Model Designations

The MVME147S is available in several configurations which are
summarized in the following table. The main differences between the

versions are processor speed, and memory size.

Table 1-1. MVME147S Model Designations

Model Clock Memory Parity Ethernet
Number Speed

MVME147S1 |25 MHz 4MB Yes Yes
MVME147SA-1 |25 MHz 8MB Yes Yes
MVME147SA-2 |32 MHz 8MB Yes Yes
MVME147SB-1 |25 MHz 16MB Yes Yes
MVME147SB-2 |32 MHz 16MB Yes Yes
MVME147SC-1 |25 MHz 32MB Yes Yes
MVME147SC-2 |32 MHz 32MB Yes Yes
MVME147SRF |16 MHz 4MB No No

Note  The memory maps change for the 4, 8,16, and 32MB

versions. Refer to Memory Mapsin Chapter 3.
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General Information

Features

The features of the MVME147S include:

MC68030 microprocessor

Floating-Point Coprocessor (M C68882)

Shared DRAM with parity (no parity on MVME147SRF)
Four serial ports with RS-232C buffers

Small Computer Systems Interface (SCSI) businterface with DMA
channel

Time-of-day clock/calendar with battery backup
CMOS RAM, 2K by 8 with battery backup

Four ROM/PROM/EPROM/EEPROM sockets (organized as 16
bits wide)

VMEDbus interrupter

VME bus system controller functions

VM Ebus master interface (A32/D32,A24/D16 compatible)
VMEbus requester

Status LEDs for SCON, DUAL, FAIL, and STATUS
RESET and ABORT switches

Centronics printer port

Two 16-hit tick timers for periodic interrupts

Watchdog timer

Ethernet transceiver interface (except MV ME147SRF)

Computer Group Literature Center Web Site



Specifications

Specifications

The MVME147S specifications are given in the following table.
Table 1-2. MVME147S Specifications

Characteristics

Specifications

Power requirements
(MVME147S with two
EPROMs and MVME712M)
(power must be brought in
from both the
P1 and P2 backplanes or
connectors P1 and P2)

Microprocessor
Clock signal

Addressing
Total address range
(on and offboard)
EPROM/EEPROM

Dynamic RAM
1/O ports
Serial
Parallel
Timers
Time-of-day clock

Watchdog timer

Tick timers

+5Vdc, 7.0 A max. (6.0 A typical)

+12 Vdc, 1.0 A max. (100 mA max. - no LAN)

-12 Vdc, 100 mA max.

MC68030
16/25/32 MHz to MPU and FPC
(depends on version)

4GB

Four sockets, 32 pin,
for 8K x 8to 1M x 8 devices
4/8/16/32MB (depends on version)

Four multiprotocol serial ports

(connected through P2 to transition module)
Parallel 1/0 Centronics printer port
(connected through P2 to transition module)
Four tota

Mostek MK48T02

16-hit (tick timer output is watchdog timer
input)

Two 16-bit programmable

http://www.motorola.com/computer/literature
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General Information

Table 1-2. MVME147S Specifications (Continued)

Characteristics Specifications

Bus configuration Datatransfer bus master, with
32-bit address (A32) and 32-bit data (D32)
(A24:D16 aso supported)

Interrupt handler Any or all onboard, plus up to seven
VVMEbus interrupts

Bus arbitration Two modes: prioritized mode and
rotating priority mode

Reset RESET switch which can be enabl ed/disabled
by software.

If the MVME147S is the system controller,
it also activates SY SRESET* (system reset)

on the VMEbus.
Operating temperature 0 degrees to 55 degrees C at point of entry
of forced air (approximately 490 LFM)
Storage temperature -40°t0 85° C
Relative humidity -5% to 90% (noncondensing)
Physical characteristics
(excluding front panel)
Height 9.187 inches (233.35 mm)
Depth 6.299 inches (160.0 mm)
Thickness 0.063 inches (1.6 mm)

Cooling Requirements

Motorola VMEmaodules are specified, designed, and tested to operate
reliably with an incoming air temperature range from 0 degrees C to 55
degrees C (32 degrees F to 131 degrees F) with forced air cooling.
Temperature qualification is performed in a standard Motorola
VMEsystem 1000 chassis. Twenty-fivewatt |oad boardsareinserted in the
two card slots, one on each side, adjacent to the board under test to
simulate ahigh power density system configuration. An assembly of three

1-4 Computer Group Literature Center Web Site



Specifications

axid fans, rated at 100 CFM per fan, is placed directly under the MVME
card cage. Theincoming air temperature is measured between the fan
assembly and the card cage where the incoming airstream first encounters
the module under test. Test software is executed asthe moduleis 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
flowing over the module. Less air flow isrequired to cool the modulein
environments having lower maximum ambients. Under more favorable
thermal conditionsit may be possible to operate the module reliably at
higher than 55 degrees C withincreased air flow. It isimportant to notethat
there are several factors, in addition to the rated CFM of the air mover,
which determine the actua volume of air flowing over amodule.

FCC Compliance

These VM EmModules (MVME147S) were tested in an FCC-compliant
chassis, and meet the requirements for Class A equipment. FCC
compliance was achieved under the following conditions:

0 Shielded cables on al external 1/O ports

0 Cable shields connected to earth ground viametal shell connectors
bonded to a conductive module front panel

0 Conductive chassis rails connected to earth ground
0 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 modules.

http://www.motorola.com/computer/literature 1-5



General Information

General Description

TheMVME147Sisadouble-highVMEmodule and is best utilized in a32-
bit VM Ebus system with both P1 and P2 backplanes. The module hashigh
functionality with large onboard shared RAM, serial ports, and Centronics
printer port. The module provides a SCSI bus controller with DMA,
floating-point coprocessor, tick timer, watchdog timer, and time-of-day
clock/calendar with battery backup, 2KB of static RAM with battery
backup, four ROM sockets, and A32/D32 VMEbus interface with system
controller functions are also provided.

The MVME147S can be operated as part of a V MEbus system with other
VMEmodules such as RAM modules, CPU modules, graphics modules,
and analog 1/0O modules.

Motorola Computer Group Documents

TheMotorolapublicationslisted below arereferenced in thismanual. Y ou
can obtain paper or electronic copies of Motorola Computer Group
publications by:

o Contacting your local Motorola sales office

0 Visiting Motorola Computer Group’s World Wide Web literature
site, http://www.motorola.com/computer/literature

Document Title Publication Number
MVME147Bug Debugging Package User's Manual MVME147BUG
MVME147 SCSI Firmware User's Manual MVME147FW

M C68881/M C68882 Floating-Point Coprocessor MC68881UM
User’s Manual

MC68030 Enhanced 32-Bit Microprocessor UsersMC68030UM
Manual
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Related Specifications

Document Title Publication Number
M68000 16/32-Bit Microprocessor Programmer’s M68000UM
Reference Manual

MVME147S MPU VMEmodule Support SIMVME147S
Information

MVME712A/MVME712AMMVME712B MVME712A

Transition Module and MV ME127P2 Adapter Board
User’s Manual

MVME712M Transition Module and MVME147P2 MVME712M
Adapter Board User’s Manual

To obtain the most up-to-date product information in PDF or HTML
format, visit http://www.motorola.com/computer/literature.

Related Specifications

For additional information, refer to the following table for related
specifications. As an additional help, a source for the listed document is
provided. Please note that, while these sources have been verified, the
information is subject to change without notice.

ANSI/IEEE Std. 1014-1987 Versatile Backplane Bus: The Institute of
Electrical and Electronics Engineers, Inc., 345 East 47th Street, New Y ork,
NY 10017, USA. (VMEbus Specification), http://standards.ieee.org

Zilog Component Data Book/Z8530A SCC Serial Communications
Controller Data Sheet; Zilog, Inc., Corporate Communications, Building
A, 1315 Dell Ave, Campbell, CA 95008, http://www.zilog.com

SCSI Small Computer System Interface; draft X3T9.2/82-2 - Revision 14;
Computer and Business Equipment Manufacturers Association, 311 First
Street, N. W., Suite 500, Washington D.C. 20001

MK48T02 2K x 8 ZEROPOWER/TIMEKEEPER RAM Data Sheset;
Thompson Components- Mostek Corporation, 1310 Electronics Drive,
Carrollton, TX 75006

WD33C93 SCSI-Bus Interface Controller; WESTERN DIGITAL
Corporation, 2445 McCabe Way, Irvine, CA 92714, http://www.wdc.com
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General Information

Local Area Network Controller Am7990 (LANCE), Technical Manual,
order number 06363A, Advanced Micro Devices, Inc., One AMD Place,
P.O Box 3453, Sunnyvale, CA 94088. http://www.amd.com

Manual Terminology

Throughout this manual, a convention has been maintained whereby data
and address parameters are preceded by a character which specifies the
numeric format as follows:

$ dollar specifies a hexadecimal
number

% percent specifies a binary number

& ampersand specifies a decimal number

Unless otherwise specified, all address references are in hexadecimal
throughout this manual.

An asterisk (*) following the signal name for signals which are level
significant denotes that the signal is true or valid when the signal islow.

An asterisk (*) following the signal name for signals which are edge
significant denotesthat the actionsinitiated by that signal occur on high to
low transition.

In this manual, assertion and negation are used to specify forcing asignal
to aparticular state. In particular, assertion and assert refer to asignal that
is active or true; negation and negate indicate asignal that isinactive or
false. Thesetermsare used independently of thevoltagelevel (high or low)
that they represent.
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Hardware Preparation and 2
Installation

Introduction

This chapter provides the unpacking, hardware preparation, and
installation instructions for the MVME147S module. The
MVME712A/MVME712AM and MVME712M transition module
hardware preparation is provided in separate manuals.

Unpacking Instructions

/N

Caution

Note If the carton is damaged upon receipt, request carrier's agent
be present during unpacking/ inspection of equipment.

Unpack equipment from shipping carton. Refer to packing list and verify
that all items are present. Save packing material for storing and reshipping
of the module.

Avoid touching areas of integrated circuitry; static discharge can
damage cir cuits.are Preparation

To select the desired configuration and ensure proper operation of the
MVME147S module, certain changes may be made before installation.
These changes are made through jumper arrangements on the headers. The
location of the headers, switches, LEDs, and connectorsisillustrated in
Figure 2-1. The module has been factory tested and is shipped with
factory-installed jumper configurations that are shown in the following
paragraphs with each header description. The module is operationa with
the factory-installed jumpers. The module is configured to provide the
system functions required for a VMEDbus system. It is necessary to make
changes in the jumper arrangements for the following conditions:
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Hardware Preparation and Installation

0 ROM configuration select (J1, J2)
o0 System controller select (J3)

0O

Factory use only (J5, J6)

[}

Serial port 4 clock configuration select (J8, J9)
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Figure 2-1. MVME147S Header Locations
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Hardware Preparation and Installation

ROM Configuration Select Headers (J1, J2)

The MV ME147S supports various sizes of EPROMs and EEPROMSs. The
module must be configured for the devicetype used, asshown below. Each
pair of sockets may be individually configured. Four 32-pin
ROM/PROM/EPROM/ EEPROM sockets are provided on the module.
They are organized as two banks with two sockets per bank. Sockets U22
and U30 form bank 1. Sockets U1 and U15 form bank 2. The banks are
configured as word ports to the MPU with U22 and U1 comprising the
even bytes and U30 and U15 the odd bytes. Each bank can be configured
for 8K x 8, 16K x 8, 32K x 8, 64K x 8, 128K x 8, 256K x 8, 512K x 8, or
1M x 8 ROM/PROM/EPROM devicesor for 2K x 8, 8K x 8, or 32K x 8
EEPROM devices.

There are severa different algorithms for erasing/writing to EEPROM
devices depending on the manufacturer. The MV ME147S supports only
those devices which have a"static RAM" compatible erase/write
mechanism such as Xicor X28256 or X2864H.

J2-BANK 1 J1-BANK 2
2 4 6 8 10 12 14 16 18 2 4 6 8 10 12 14 16 18
O -—a 0 0O m—a O O O -—a 0 0O m—a O O
OO0 =—a 0O =—a 0O O OO0 =—a 0O =—a O O
1 3 5 7 9 11 13 15 17 1 3 5 7 9 11 13 15 17

8K x 8 or 16K x 8 ROM/PROM/EPROM

J2 - BANK 1 J1-BANK 2
2 4 6 8 10 12 14 16 18 2 4 6 8 10 12 14 16 18
O =—a 0 0 0 = O =—a 0 0O 0O B—n.
OO0 =—a 0O 0O —a O OO0 =—a 0O 0O —a O
1 3 5 7 9 11 13 15 17 1 3 5 7 9 11 13 15 17

32K x 8 ROM/PROM/EPROM

2-4
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Unpacking Instructions

J2-BANK 1 J1-BANK 2
2 4 6 8 10 12 14 16 18 2 4 6 8 10 12 14 16 18
—s —u 0 0 =—=u —u —a
O =—a O 0 O m—a O O =—a O O —u O
1 3 5 7 9 11 13 15 17 1 3 5 7 9 11 13 15 17
128K x 8 ROM/PROM/EPROM
J2 -BANK 1 J1-BANK 2
2 4 6 8 10 12 14 16 18 2 4 6 8 10 12 14 16 18
—u —m 0 O =—8 O —u —u 0 O =8
O &—a =—u 0O =—8 O O & =—8 0 =—8 O
1 3 5 7 9 11 13 15 17 1 3 5 7 9 11 13 15 17
256K x 8 ROM/PROM/EPROM
J2-BANK 1 J1-BANK 2
2 4 6 8 10 12 14 16 18 2 4 6 8 10 12 14 16 18
—u —u 0 0 =N —u —u 0 0 =N
—u O =—u 0 =—u O —u O =—u 0 =—u O
1 3 5 7 9 11 13 15 17 1 3 5 7 9 11 13 15 17
512K x 8 ROM/PROM/EPROM
J2-BANK 1 J1-BANK 2
2 4 6 8 10 12 14 16 18 2 4 6 8 10 12 14 16 18
—a O F—u 0O 8 —a O = —u
—s O -8 O B—8 [ —s O -8 O B—8 [
1 3 5 7 9 11 13 15 17 1 3 5 7 9 11 13 15 17

1M x 8 ROM/PROM/EPROM

http://www.motorola.com/computer/literature 2-5
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J2 - BANK 1 J1 - BANK 2
2 4 6 8 10 12 14 16 18 2 4 6 8 10 12 14 16 18
OO0 OO0 =—a O O OO0 OO0 m—a O O
OO0 =—E O =—. 0O O O 0O =—E O =—. 0O O
1 3 5 7 9 11 13 15 17 1 3 5 7 9 11 13 15 17

2K x 8 or 8K x EEAPROM

J2-BANK 1 J1-BANK 2
2 4 6 8 10 12 14 16 18 2 4 6 8 10 12 14 16 18
OO0 OO0 +—a —= OO0 OO0 +—a —=H
OO =—a 0O =—a. O O OO =—a 0O =—a O O
1 3 5 7 9 11 13 15 17 1 3 5 7 9 11 13 15 17

The following figures show the definitions of the

32K x 8 EEPROM

ROM/PROM/EPROM/EEPROM socket pins, depending upon the
configuration used. The address lines shown are device address lines not

local bus addresslines. Deviceswith 28 pinsareinstalled with pin 1 of the
device aligned with pin 3 of the socket as shown in the figures below. The

configurations shown in the figures are as follows:

Configuration Device Type
Number
1 8K x 8, 16K x 8 EPROM
2 32K x 8 EPROM
3 64K x 8 EPROM
4 2K x 8 (28-pin)
8K x 8 EEPROM
5 128K x 8 EPROM
6 256K x 8 EPROM
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Unpacking Instructions

CONFIGURATION

512K x 8 EPROM
IM x 8 EPROM
32K x 8 EEPROM

Thesocketsareinstalled on the module with pinsoriented as shown bel ow:

32 17

OO0OO0OO0OO0OOO0OOOOOOOOOO
OO0OO0OO0OO0OO0OODOOOOOOOOO

13 16

L Pin 1 for 28-pin devices

CONFIGURATION

1 2 3 4 4 3 2 1
1 32 +5V  +5V  +5V 45V
Al7  Al7 Al7 ALY 2 31
+5V  +5V  Al6 3 1 28 30 +5V  +5V  +BV 45V
Al13 Al13 A13 A13 4 2 27 29 WE* Al15 A15 WE*
A8 A8 A8 A8 5 3 26 28 Al4 Al4 Al4 Al4
A7 A7 A7 A7 6 4 25 27 A9 A9 A9 A9
A6 A6 A6 A6 7 5 24 26 A10 A10 A10 AlO
A5 A5 A5 A5 8 6 23 25 Al2 Al2 Al12 Al12
A4 A4 A4 A4 9 7 22 24 OE* OE* OE* OE*
A3 A3 A3 A3 10 8 21 23 All A1l A1l ALl
A2 A2 A2 A2 11 9 20 22 CE* CE* CE* CFE*
Al Al Al Al 12 10 19 21 D7 D7 D7 D7
DO DO DO DO 13 11 18 20 D6 D6 D6 D6
D1 D1 D1 D1 14 12 17 19 D5 D5 D5 D5
D2 D2 D2 D2 15 13 16 18 D4 D4 D4 D4
GND GND GND GND 16 14 15 17 D3 D3 D3 D3
http://www.motorola.com/computer/literature 2-7
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CONFIGURATION CONFIGURATION
5 6 7 8 8 7 6 5
+5vV  +5vV  +5V  A20 1 32 +5vV  +5V  +5V  +5V
Al7 Al7 Al7 Al7 2 31 Al19 Al19 +5V +5V
Al6 Al6 Al6 Al6 3 1 28 30 Al18 Al1l8 A18 AIl8
Al13 Al13 Al13 A13 4 2 27 29 Al5 Al15 Al15 A15
A8 A8 A8 A8 5 3 26 28 Al4 Al4 Al4 Al4
A7 A7 A7 A7 6 4 25 27 A9 A9 A9 A9
A6 A6 A6 A6 7 5 24 26 Al10 Al10 A10 A10
A5 A5 A5 A5 8 6 23 25 Al2 Al2 Al2 Al2
A4 A4 A4 A4 9 7 22 24 OE* OE* OE* OE*
A3 A3 A3 A3 10 8 21 23 All All1 All A1l
A2 A2 A2 A2 11 9 20 22 CE* CE* CE* CE*
Al Al Al Al 12 10 19 21 D7 D7 D7 D7
DO DO DO DO 13 11 18 20 D6 D6 D6 D6
D1 D1 D1 D1 14 12 17 19 D5 D5 D5 D5
D2 D2 D2 D2 15 13 16 18 D4 D4 D4 D4
GND GND GND GND 16 14 15 17 D3 D3 D3 D3
Configuration 9 Configuration 9
1 32
2 31
A15 3 1 28 30 +5V
Al3 4 2 27 29 WE*
A8 5 3 26 28 Al4
A7 6 4 25 27 A9
A6 7 5 24 26 A10
A5 8 6 23 25 Al2
A4 9 7 22 24 OE*
A3 10 8 21 23 All
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Unpacking Instructions

Configuration 9 Configuration 9
A2 11 9 20 22 CE*
Al 12 10 19 21 D7
DO 13 11 18 20 D6
D1 14 12 17 19 D5
D2 15 13 16 18 D4
GND 16 14 15 17 D3

System Controller Select Header (J3)

Header J3 allows the user to select the MVME147S as system controller.
With thejumper removed, the moduleis not used as system controller. The
modul e is shipped with the jumper installed (system controller).

J3 J3
SYSTEM CONTROLLER NOT SYSTEM CONTROLLER

Factory Use Only Headers (J5, J6)

Headers J5 and J6 are for factory use only and have no user value. The
factory configurations should not be altered. Header J6 is shown below for
information only.

—a
o o
o | O Ol o

25/32 MHz
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Hardware Preparation and Installation

Serial Port 4 Clock Configuration Select Headers (J8, J9)

Serial port 4 can be configured to use clock signals provided by the
TRXC4 and RTXC4 signal lines. Headers J8 and J9 on the MVME147S
module configure part of the clock signals. The remaining configuration of
the clock lines is accomplished using header J15 on the MVME712M
module. Refer to the MVME712 Transition Module and MVME147P2
Board User’s Manual for header J15 configuration.

J8 J8 J9 J9
1 I 1 O 1 I 1 O
2 2 I 2 2 I
3 O 3 3 O 3
DRIVES RECEIVES DRIVES RECEIVES
RTXC4 RTXC4 TRXC4 TRXC4

Installation Instructions

When the MV ME147S has been configured as desired by the user, it can
beinstalled in the system as follows:

1. Turn al equipment power OFF and disconnect power cable from
AC power source.

Connecting modules while power is applied may result in
damage to components on the module.
Caution
n Dangerous voltages, capable of causing death are present in
this equipment. Use extreme caution when handling, testing,

Warning and adjusting.

2. Remove chassis cover asinstructed in the equi pment user’s manual.
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Installation Instructions

3. Remove thefiller panel(s) from the appropriate card slot(s) at the
front and rear of the chassis (if the chassis has arear card cage). If
the MVME147S is configured as the system controller, it must be
installed in theleft most card slot (slot 1) to correctly initiate the bus
grant daisy-chain. The MVME147Sisto beinstalled in the front of
the chassis and the MVME712A/MVMET712AM/
MVME712B/MVME712M may be installed in the front or rear of
the chassis.

Every MVME147S is assigned an Ethernet station address. The
addressis$08003E2X X X X X where X X XX X isthe unique number
assigned to the module (every MV ME147S hasadifferent valuefor
XXXXX).

Each Ethernet station addressis displayed on alabel attached to the
back of the MVME147S front panel. In addition, the X XXXX
portion of the Ethernet station addressisstoredin BBRAM, location
$FFFEQ778 as $2X XXX X.

If Motorola networking software is running on an MVME147S, it
uses the 2X XXX X value from BBRAM to complete the Ethernet
station address ($08003E2X X X X X). The user must assure that the
value of 2XXXXX ismaintained in BBRAM. If the value of
2XXXXX islostin BBRAM, the user should use the number on the
front panel label to restore it. Note that MV ME147SBug includes
the "LSAD" command for examining and updating the BBRAM
XXXXX value.

If nonM otorolanetworking softwareisrunning on an MVME147S,
it must set up the 7990 so that the Ethernet station address is that
shown on the front panel label to ensure that the module has a
globally unique Ethernet station address.

4. Insert the MVME147S into the selected card slot. Be sure the
moduleis seated properly into the connectors on the backplane.
Fasten the modul e in the chassis with the screws provided. For
proper operation, a 32-bit VM Ebus backplane should be used. This
insures that power is sufficiently distributed over enough power
pins on connectors P1 and P2.

http://www.motorola.com/computer/literature 2-11



Hardware Preparation and Installation

5. Remove IACK and BG jumpers from header on chassis backplane
for the card dot in which the MVME147Sisingalled (if
applicable).

6. Install MVME712A moduleaccordingtoinstallationinstructionsin
the MVME712M Transition Module and MVME147P2 Adapter
Board User’s Manual.

7. Turn equipment power ON.

The MVME147S provides +12 Vdc power to the Ethernet transceiver
interface through a 1 amp fuse (F1) located on the MVME147S module.
The fuse is socketed and located near P1. If the Ethernet transceiver fails
to operate, check the fuse. When using the MVME712M module, the
yellow LED (DS1) on the MVME712M front panel, lights when LAN
power is available, indicating that the fuse is good. Note that the yellow
LED may light if any one of the four serid portsis connected on the
MVME712M regardless of the state of F1.

The MVME147S provides SCSI terminator power through a 1 amp fuse
(F1) located on the P2 adapter board. The fuse is socketed. If the fuseis
blown, the SCSI devices may not operate or may function erratically.
When the P2 adapter is used with an MVME712M and the SCSI busis
connected to the MVMET712M, the green LED (DS2) lightswhen thereis
SCSI terminator power. If the LED flickers during SCSI bus operations,
the fuse should be checked.

2-12
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Operating Instructions 3

Introduction

This chapter provides the necessary information to use the MVME147S
module in a system configuration.

Controls and Indicators

The MVME147S module has RESET and ABORT switches, and RUN,
STATUS, FAIL, and SCON indicators, all of which are located on the
front panel of the module. A summary of front panel indicators and status
islisted in Table 3-1.

RESET Switch S2

A front panel RESET switch S2 (if enabled) generatesalocal reset and (if
system controller) also generates a VMEbus system reset.

If the MVME147Sis not the system controller, this switch should not be
used if thelocal MPU is executing VMEbus cycles.

The Peripheral Channel Controller (PCC) provides the RESET switch
interface. The RESET switch signal is debounced and when it is enabled,
it causes areset out signal. The RESET switch can be enabled/disabled by
software.

Remote Reset Switch Connector (J4)

Connector M allows the front panel reset function to be provided remotely
by auser-supplied/installed switch/cable assembly. Shorting the two pins
has the same effect as pressing the front panel RESET switch.

When the remote switch and cable are installed, the MVME147S can be
reset by either the remote switch or by the front panel switch.
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Operating Instructions

ABORT Switch S1

A software ABORT switch Sl islocated on the front panel. The ABORT
switch is normally used to abort program execution and return to the
debugger.

The PCC providesthe ABORT switch interface. The ABORT switch
signal is debounced and sent to the level 7 interrupter. When enabled, the
ABORT causes alLeve 7 interrupt to the MC68030. The interrupter
returns a status/I D vector when requested. The ABORT switch can be
enabled/disabled by software.

FAIL Indicator (DS1)

Thered LED FAIL indicator (DS1), located on the front panel, indicates
the status of the BRDFAIL bit inthe VMEchip. The FAIL LED islit when
the BRDFAIL bit is set or when watchdog time-out occursin the PCC.
Also, if the FAIL LED islit and SY SFAIL inhibit bit in the VMEchip is
not set, the MVME147S drives SY SFAIL on the VMEbus.

STATUS Indicator (DS2)

Theyellow LED STATUS indicator (DS2), located on the front panel, is
lit whenever the MC68030 STATUS* pinislow. Whentheyellow LED is
fully lit, the processor has halted.

RUN Indicator (DS3)

The green LED RUN indicator (DS3), located on the front panel, is
connected to the MC68030 address strobe (AS*) signal and indicates that
the MPU is executing a bus cycle.

SCON Indicator (DS4)

The green LED SCON indicator (D$4), located on the front panel, is it
when the MVME147S is the VMEbus system controller.

32 Computer Group Literature Center Web Site



Controls and Indicators

Table 3-1. Front Panel LEDs and MVME147S Status

FAIL STATUS RUN

DS1 DS2 DS3 MVME147S Status

Red Yellow Green

off off off No power is applied to the module, or the MPU is not the current
local bus master.

off off ON | MPU iswaiting for acycle to complete.

off ON off |MPU ishalted.

(bright)
off ON off MPU is executing out of its onchip cache only.
(normal)

off ON ON |Normal operation.

ON off off MPU is not current local bus master and is not executing out of
onchip cache. Also, [BRDFAIL] has not been cleared since reset
or has been set by software.

ON off ON | [BRDFAIL] has not been cleared since reset or has been set by
software. Also, MPU iswaiting for a cycle to complete.

ON ON off

(bright)
MPU is halted and [BRDFAIL] has not been cleared since reset
or has been set by software.

ON ON off

(normal)
[BRDFAIL] has not been cleared since reset or has been set by
software. Also, MPU is executing out of onchip cache only.

ON ON ON | [BRDFAIL] has not been cleared since reset or software set
[BRDFAIL].
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Memory Maps

There are two points of view or memory maps on the MVME147S: the
mapping of all resources as viewed by the MC68030 (the MC68030
memory map), and the mapping of MV ME147S resources as viewed by
VMEbus masters (VM Ebus memory map). (The MVME712 transition
module has no memory-mapped devices.)

MC68030 Memory Map

The MC68030 memory map is split into different address spaces by the
function codes. The MVME147S has different groups of devices that
respond depending on the address space as shown in Table 3-2.

Table 3-2. MVME147S Address Spaces

FC (2-0) |Address Space MVM E147S Devicesthat Respond

0 Reserved None (causes local time-out)

1 User data All except interrupt handler and MC68882
2 User program All except interrupt handler and MC68882
3 Reserved None (causes local time-out)

4 Reserved None (causes local time-out)

5 Supervisor data All except interrupt handler and M C68882
6 Supervisor program | All except interrupt handler and M C68882
7 CPU (IACK) Interrupt handler

7 CPU (coprac) MC68882

34
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Memory Maps

Program and Data Address Spaces

The memory map of devicesthat respond in user data, user program,
supervisor data, and super prog spacesis shown in the following tables.
The entire map from $00000000 to $FFFFFFFF is shown in the next table.
The 1/O devices are further defined in Table 3-4.

Table 3-3. MC68030 Main Memory Map

Address Range | Devices Port Size Size H/W Cache |Notes
Accessed Inhibit

00000000- Onboard D32 4-32MB No 1,2

DRAMEI ze DRAM

DRAMSI ze- VMEDbus D32 3GB Yes 34

EFFFFFFF A32/A24

FO000000- VMEbusA24 |D16 16MB Yes

FOFFFFFF

F1000000- VMEbusA32 |D16 232MB Yes

FF7FFFFF

FF800000- ROM/EEPRO |D16 2MB Yes

FFOFFFFF M bank 1

FFA00000- ROM/EEPRO |D16 2MB Yes

FFBFFFFF M bank 2

FFC00000- Reserved N/A 4MB Yes 3

FFFDFFFF

FFFEO000- Local I/O D8/D16/D32 |20KB Yes

FFFEAFFF devices

FFFE5000- Reserved N/A 44KB Yes

FFFEFFFF

FFFFO000- VMEbus short | D16 64KB Yes

FFFFFFFF 1/0

Notes:
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Table 3-3. MC68030 Main Memory Map (Continued)

Address Range | Devices Port Size Size H/W Cache |Notes
Accessed Inhibit

1 Onboard ROM/PROM/EPROM/EEPROM bank 1 for first 4 cycles after a
reset, onboard DRAM thereafter.

2. DRAMsize varies from 4MB to 32M B depending on the specific version of the
MVME147S.

3. Size is approximate.

4, This A24 only applies to VM Ebus space that falls below $01000000. VM Ebus
space below $01000000 only occurs on versions of the MV ME147S that have
DRAMsize smaller than 16MB.

Thelocal 1/0 devices portion of the M C68030 main memory map isshown
in the following table.

Table 3-4. Local I/O Devices

Address Range Devices Accessed Port Size |Size Notes
FFFEOO00- FFFEO7F7 BB RAM D8 2040 bytes |3
FFFEO7F8- FFFEO7FF |BB TOD clock D8 8 bytes 3
FFFE0800- FFFEOFFF |BB RAM and TOD clock D8

(repeated)
FFFE1000- FFFE100F | PCC 32-hit registers D32 16 bytes
FFFE1010- FFFE102F |PCC 16-hit registers D16 32 bytes
FFFE1030- FFFE17FF | PCC registers (repeated) D32/D16
FFFE1800- FFFE1803 |LANCE (AM7990) D16 4 bytes 34
FFFE1804- FFFELFFF | LANCE (repeated) D16
FFFE2000- FFFE201F |VMEchip registers D16 32 bytes
FFFE2020- FFFE27FF | VMEchip registers (repeated) | D16
FFFE2800 Printer data (write only) D8 1 byte
FFFE2800 Printer status (read only) D8 1 byte
FFFE2801- FFFE2FFF | Printer registers (repeated) D8
FFFE3000- FFFE3001 Serial 2 D8 2 bytes 13
FFFE3002- FFFE3003 |Serid 1 D8 2 bytes 13
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Table 3-4. Local I/O Devices (Continued)

Address Range Devices Accessed Port Size |Size Notes

FFFE3004- FFFE37FF | Serial 2,1 (repeated) D8

FFFE3800- FFFE3801 Serial 4 D8 2 bytes 2,3

FFFE3802- FFFE3803 |Serial 3 D8 2 bytes 2,3

FFFE3804- FFFE3FFF | Serial 4,3 (repeated) D8

FFFE4000- FFFE401F | SCS registers (WD33C93) D8 32 bytes 35

FFFE4020- FFFE4FFF | SCSI registers (repeated) D8

Notes:

1 Serial ports 1 and 2 are sections A and B, respectively, of the first
Z8530.

2. Serial ports 3 and 4 are sections A and B, respectively, of the second
Z8530.

3. For acomplete description of theregister bits, refer to the data sheet for
the specific chip.

4. The LAN chip isnot installed on the MV ME147SRF. Accessto these
addresses resultsin alocal bus time-out.

5. The WD33C93 is interfaced in nonmultiplexed mode. Only addresses

$FFFE4000 (address/status register) and $FFFE4001 (dataregister) are
necessary for operation. All accesses to the WD33C93 go through the
PCC.

CPU Address Space

The MVME147S respondsto two types of CPU space cycles: coprocessor
and interrupt acknowledge. The MC68030 is capable of generating other
types of CPU space cycles (using breakpoint acknowledge, access level
control, or MOV ESinstructions), but the MVME147S has no devices that
respond to them.
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Coprocessor Register Map

The MC68882 is the only coprocessor on the MVME147S. The map
decoder selects the MC68882 any time the MPU executes a coprocessor
cyclewith Cp-1D of %001 (FC2-FC0O = %111 and A19-A13 = %0010001).
The MC68882 registers are selected by A4-A0 as shown in the following

table.

Table 3-5. MC68882 Register Map

A4-AO0 (in Binary) MC68881/M C68882 | Comments Port Size
Register

%0000X Response Read only D16

%0001X Control Write only D16

%0010X Save Read only D16

%0011X Restore Read/write D16

%0100X Reserved D16

%0101X Command Write only D16

%0110X Reserved D16

%0111X Condition Write only D16

%100X X Operand Read/write D32

%1010X Register select Read only D16

%1011X Reserved D16

%110XX Instruction address Read/write D32

%111XX Operand address Read/write D32

Note: Writes to the MC68882 read only registers are ignored and reads to
write only registersreturn al 1's. If the MC68882 is not present on the
MVMEL47S, then accesses to it result in an F line exception.

Interrupt Acknowledge Map

The MC68030 distinguishes interrupt acknowledge cycles from other
CPU space cyclesby placing the binary value %1111 on A19-A16. It also
specifiesthe level that is being acknowledged using A03-A0L. The
interrupt handler selects which device within that level is being
acknowledged. Refer to Interrupt Handler Mask Register in Chapter 4.
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VMEbus Memory Map

Thefollowing paragraphs describe the mapping of MVME147S resources
as viewed by VMEbus masters.

The MVME147S onboard DRAM, VMEchip global registers, and
VMEDbus interrupter respond to accesses by VMEbus masters. No other
devices on the MVME147S respond to such accesses.

VMEbus Accesses to MVME147S Onboard DRAM

When a VM Ebus master accesses the MV ME147S onboard DRAM, it
must do so using the address modifier selected by a control register in the
VMEchip and the base address selected by a control register in the PCC.
Refer to the following table.

Table 3-6. DRAM Address as Viewed from the VMEbus

Beginning Ending
RBA4 |RBA3 |RBA2 |RBA1l |RBAO |Address Address Notes
0 0 0 0 0 $00000000 (1x DRAMsize)-1
0 0 0 0 1 1x DRAMsize |(2xDRAMsize)-1 |1,2
0 0 0 1 0 2x DRAMsize (3xDRAMsize)-1 |1,2
0 0 0 1 1 3x DRAMsize (4x DRAMsize)-1  |1,2
0 0 1 0 0 4x DRAMsize |(5xDRAMsize)-1 |12
0 0 1 0 1 5x DRAMsize (6xDRAMsize)-1  |1,2
0 0 1 1 0 6 x DRAMsize (7xDRAMsize)-1  |1,2
0 0 1 1 1 7xDRAMsize |(8xDRAMsize)-1 |12
0 1 0 0 0 8x DRAMsize |(9xDRAMsize)-1 |12
0 1 0 0 1 9x DRAMsize |(10x DRAMsize)-1 |1,2
0 1 0 1 0 10x DRAMsize |(11x DRAMsize)-1 |1,2
0 1 0 1 1 11 x DRAMsize |(12x DRAMsize)-1 |1,2
0 1 1 0 0 12 x DRAMsize | (13x DRAMsize)-1 |12
0 1 1 0 1 13x DRAMsize |(14x DRAMsize)-1 |12
0 1 1 1 0 14 x DRAMsize | (15x DRAMsize)-1 |1,2
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Table 3-6. DRAM Address as Viewed from the VMEbus (Continued)

Beginning Ending
RBA4 |RBA3 |RBA2 |RBA1l |RBAO |Address Address Notes
0 1 1 1 1 15x DRAMsize | (16 x DRAMsize)-1 |1,2
1 0 0 0 0 16 x DRAMsize (17x DRAMsize)-1 | 1,2
1 0 0 0 1 17 x DRAMsize | (18x DRAMsize)-1 |1,2
1 0 0 1 0 18x DRAMsize | (19x DRAMsize)-1 |1,2
1 0 0 1 1 19 x DRAMsize (20x DRAMsize)-1 | 1,2
1 0 1 0 0 20x DRAMsize |(21x DRAMsize)-1 (1,2
1 0 1 0 1 21 x DRAMsize |(22x DRAMsize)-1 (1,2
1 0 1 1 0 22 x DRAMsize (23x DRAMsize)-1 | 1,2
1 0 1 1 1 23x DRAMsize |(24x DRAMsize)-1 (1,2
1 1 0 0 0 24 x DRAMsize |(25x DRAMsize)-1 (1,2
1 1 0 0 1 25x DRAMsize | (26 x DRAMsize)-1 (1,2
1 1 0 1 0 26 x DRAMsize | (27x DRAMsize)-1 (1,2
1 1 0 1 1 27 x DRAMsize |(28x DRAMsize)-1 (1,2
1 1 1 0 0 $00000000 (1xDRAMsize)-1 [1,34
1 1 1 0 1 1xDRAMsize |(2xDRAMsize)-1 |1,34
Notes:

1. |DRAMsize =thesize of the DRAM. For example, if the 4AMB version is used, then
DRAMsize = $400000, and (3 x DRAMsize)-1 = $BFFFFF.

2. | When beginning addressislessthen 16M B, the DRAM responds to standard or extended
address modifiers. When beginning address is 16MB or greater, the DRAM respondsto
extended address modifiers only. Note that bits 4 and 5 in the VM Echip Slave Address
Modifier Register further control response to standard and extended address modifiers.

3. | Thiscombination pertains only to DRAMsize of 16MB or 32MB.

4. | Thevaues shown in thetable refer to extended addresses only. In the standard address
range the DRAM responds to $000000 through $7FFFFF.

3-10
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VMEbus Short I/O Memory Map

The VMEchip Global Control and Status Register (GCSR) Set appears at
odd addresses in the VMEbus short 1/0 memory map. A map decoder in
the VM Echip monitors the address and the address modifier lines and
requests the VMEchip global registers when they are selected. Note that
the GCSR can only be accessed in Supervisor Data Space; no User Mode
accesses are available.

The VMEchip GCSR base addressis selected using a control register
(GCSR base address configuration register) inthe VM Echip Loca Control
and Status Register (LCSR) as shown in the next table. A MVME147S
may access its own VMEchip GCSR viathe VMEbus.

The MVME147S (and the MVME147BUG default) powers up with the
GCSR base address programmed with $F. Thisisintentionally done so that
the GCSR set is not mapped on the VMEDbus.

Table 3-7. VMEchip GCSR as Viewed from the VMEbus

LCSR Register Bits Short 1/0 Address of GCSR
$0 $0000-000F
$1 $0010-001F
$2 $0020-002F
$3 $0030-003F
$4 $0040-004F
$5 $0050-005F
$6 $0060-006F
$7 $0070-007F
$8 $0080-008F
$9 $0090-009F
$A $O0A0-00AF
$B $00B0-00BF
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Table 3-7. VMEchip GCSR as Viewed from the VMEbus

LCSR Register Bits Short 1/0O Address of GCSR
$C $00C0-00CF
$D $00DO-00DF
$E $OOEO-OCEF
$F Does not respond

VMEDbus Interrupt Acknowledge Map

The VM Ebus distinguishes interrupt acknowledge cycles from other
cycles by activating the IACK* signal line. It also specifiesthe level that
is being acknowledged using A03-A01. The VMEchip monitors these
linesand after receiving IACKIN*, it responds by asserting IACKOUT* if
it was not generating an interrupt at the acknowledged level, or by
returning a status/ID vector if it was. The MVME147S may handle a
VMEbus interrupt generated by its own VMEchip.
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Programming A

Introduction

This chapter provides the information needed to program the Peripheral
Channe Controller (PCC) and the VMEchip.

Programming The Peripheral Channel
Controller

These sections contain a description of the PCC internal registers and the
bit assignments within each register. All registers may be written or read
as bytes. Some restrictions apply to bit set and clear instructions and they
should not be used, where indicated. An overall view of the PCC isshown
in Table 4-1.

Table Address Register

This 32-bit read/write register points to atable of physical addresses and
byte counts that are used during DMA transfers when table mode is
selected. The table address must be longword aligned because bits0 and 1
are always zero. If the table address has bit 0 or 1 set, they are truncated
and no error is generated. These bits are not affected by reset. Refer to
Chapter 5 for details on Table Address.

\ FFFE1000 \ Table Address 0 0

Data Address Register

This 32-bit read/write register points to the physical addresswhere datais
to betransferred. Data can only be transferred to/from onboard DRAM or
VM Ebus memory. These hits are not affected by reset.

FFFE1004 Data Address
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32-Bit Registers

Table 4-1. PCC Overall View

Address Register Function
FFFE1000 Table Address DMA
(bits 1 and O are zeroes)
FFFE1004 Data Address DMA
FFFE1008 Link 0000 DFC2-0 Byte count DMA
(24 bits)
FFFE100C Data holding register DMA

16-Bit Registers

Address Register Function
FFFE1010 Timer 1 preload Timer 1
FFFE1012 Timer 1 count Timer 1
FFFE1014 Timer 2 preload Timer 2
FFFE1016 Timer 2 count Timer 2

8-Bit Registers

Address |[Bit7 Bit 6 Bit 5 Bit 4 Bit3 |Bit2 Bitl |[BitO |Function
FFFE1018 |T1ISt T1En T1L2 T1IL1 T1ILO Timer 1
FFFE1019 |T1Ovf3 |T1Ovf2 |T1Ovfl T10vfO T1OvfCLR |T1CntEn |T1En Timer 1
FFFE101A |T2ISt T2IEn T2IL2 T2IL1 T2ILO Timer 2
FFFE101B |T20vf3 |T20vf2 |T20vfl  |T20vfO T20viCIr | T2CntEn |T2En Timer 2
FFFE101C |AcfliSt AcflSt AcfllEn ACFAIL
FFFE101D (WdL3 WdL2 WdL1 WdLO WdTO  |WdRst WdClr WdEn Watchdog
FFFE101E |Prist PrItl PrAckl PrAckP  |Pren PriL2 PriL1 PriLO Printer
FFFE101F PrinP PrStb PrStbT  |PrMode  |Printer
FFFE1020 |[DMAISt DMAIEn [DMAIL2 DMAIL1 |DMAILO |DMA
FFFE1021 |DMADn |DMAS8Er |TWSzEr |DMABEr [TWBEr |MS/SM* TW DMAENn |DMA
FFFE1022 |BErrist BErrIEn BERR Int
FFFE1023 |DMAInc4 [ DMAInc3 |DMAInc2 |DMAIncl|HRStUU |HRStUM HRSILM |HRSILL |DMA
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Address |Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Function
FFFE1024 |AbrtISt |AbrtSt AbrtEn ABORT
FFFE1025 ThIFC2 ThIFC1 |ThIFCO |DMA
FFFE1026 |SerlSt I/E* SerlEn SerlL2 SerlL1 SerlLO Serial
FFFE1027 |RSDis2 RSDisl  |RSDisD MIntEn |LBTO WWPar ParEnl |ParEnO0 | Control
FFFE1028 |LANISt LANIEn [LANIL2 LANIL1 |LANILO |LANCE
FFFE1029 PURst |ParErr  |Status
FFFE102A |Sclst ScRstE ScRstL ScRstO | SclEn SclL2 SclLl SclLo SCSI
FFFE102B [LANA25 |LANA24 |WAIT RBA4 RBA3 RBA2 RBA1 RBAO RAM base
RMC
FFFE102C |Swilst SwllEn |Sw1IL2 SwllLl |SwilILO |SoftIntl
FFFE102D |IVB7 1IVB6 IVB5 VB4 IntVbase
FFFE102E |Sw2ist SwW2IEn |Sw2IL2 Sw2IL1 |Sw2ILO |Soft Int2
FFFE102F |RevL?7 RevL6 RevL5 RevL4 RevL3 |RevL2 RevL1 |RevLO |Chiprev
FFFE2800 |PrD7 PrD6 PrD5 PrD4 PrD3 PrD2 PrD1 PrDO Printer
FFFE2800 |PrAck PrFit PrSel PrPE PrBsy BREV1 BREVO |STAT 12 |Printer

Byte Count Register

This 32-hit read/write register contains a 24-bit byte counter in bits 0-23,
a3-bit function codein bits 24-26 and alink bit in bit 31. The byte counter
contains the number of bytes to be transferred. The function code bits are
used when dataistransferred. When set in atable entry, the link bit
indicatesthere are more entriesin the DMA table. Thisbitiscleared in the
last table entry. Thelink bit is only used in table mode and is never set by
the MC68030. These bits are not affected by reset.

ADDRESS

BIT 31

BIT 30

BIT 29

BIT 28

BIT 27

BIT 26

BIT 25

BIT 24

BITS23-0

FFFE1008

L

0

0

0

0

DFC2

DFC1

DFCO

Byte count

Data Holding Register

This read only register holds data passing between the SCSI and local
buses. These bits are not affected by reset.

FFFE100C | Data Holding Register
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Timer 1 Preload Register

This 16-bit read/writeregister holdsthetick timer preload value. When the
counter reaches $FFFF, it isloaded with this value and if interrupts are
enabled, an interrupt is generated. When running, the counter is
incremented every 6.25 s. The equation below should be used to
determine the counter value (n) for aperiodic interrupt of timet wheretis
in secondys.

FFFE1010 ‘ Tick 1 preload

t

N=6536 - §5x 10~ 6

Thetimer may be programmed to generate interrupts at intervals between
6.25 s and .4096 seconds. These hits are not affected by reset.

Timer 1 Counter Register

This 16-bit read register is the output of the tick counter. Reads are not
synchronized with counter updates.

‘ FFFE1012 Tick 1 counter

Timer 2 Preload Register

This 16-bit read/write register holds the tick timer preload value. Refer to
the Tick 1 Preload Register section in this chapter.

Timer 2 Counter Register

This 16-bit read register is the output of the tick counter. Reads are not
synchronized with counter updates.

FFFE1016 Tick 2 counter
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Timer 1 Interrupt Control Register

Thetable below shows the timer 1 interrupt control register.

Address Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
FFFE1018 Int stat Enable |IL2 IL1 ILO
R/IC R/W R/W R/W R/W
Note  Bit set and clear instructions should not be used on this

interrupt control register. Because an interrupt is cleared by
writing a one to the status bit and the status bit isaoneto
indicate a pending interrupt, the read-modify-write sequence
may clear a pending interrupt.

Bits0-2 These bits program the interrupt level the tick timer generates. Because level 0 does not
generate an interrupt, this level isintended for polling software. These bits are cleared by
reset.

Bit 3 When this bit is high, theinterrupt is enabled. The interrupt is disabled when this bit is
low. Thisbit is cleared by reset.

Bit 7 When this bit is high, atick timer interrupt is being generated at the level programmed in

bits 0-2. This bit is edge sensitive and it is set by a carry out of the tick timer when
interrupts are enabled. This bit is cleared when a oneis written to it or when the interrupt
is disabled. When cleared, it remains cleared until the next carry out. Thisbit is cleared by
reset.

Timer 1 Control Register

The table below shows the timer 1 control register.

Address Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
FFFE1019 Ovf3 Ovf2 Ovfl Ovf0 ClrOvf EnActr Enable
R R R R W R/W R/W
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Bit 0

Bit 1

Bit 2
Bits4-7

When thisbitislow, the timer is disabled and the counter isloaded with the preload value.
When the bit is high, the counter is enabled and it starts counting up if the counter enable
bit (bit 1) ishigh. Thisbit is cleared by reset.

When this bit is low, the counter is stopped. The counter value is not changed when the
counter is stopped and started with this bit. When this bit is high, the counter is enabled.
Thishbit is cleared by reset.

The overflow counter is cleared by writing a one to this bit.

These read only bits are the output of the overflow counter. The overflow counter is
incremented each time the tick timer rolls over. These bits are cleared by reset.

Timer 2 Interrupt Control Register

The table below shows the timer 2 interrupt control register.

Address

Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit1 Bit 0

FFFE101A

Int stat Enable |IL2 IL1 ILO

R/C R/W R/W R/W R/W

Bits0-2

Bit 3

Bit 7

Note  Bit set and clear instructions should not be used on this
interrupt control register. Because an interrupt is cleared by
writing a one to the status bit and the status bit isaone to
indicate a pending interrupt, the read-modify-write sequence
may clear a pending interrupt.

These bits program the interrupt level the tick timer generates. Because level 0 does not
generate an interrupt, thislevel isintended for polling software. These bits are cleared by
reset.

When this bit is high, the interrupt is enabled. The interrupt is disabled when thisbit is
low. This bit is cleared by reset.

When this hit is high, atick timer interrupt is being generated at the level programmed in
bits 0-2. This bit is edge sensitive and it is set by a carry out of the tick timer when
interrupts are enabled. Thisbit is cleared when a one iswritten to it or when the interrupt
isdisabled. When cleared, it remains cleared until the next carry out. Thisbit iscleared by
reset.

4-6
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Timer 2 Control Register

The table below shows the timer 2 control register.

Address Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0

FFFE101B Ovf3 Ovf2 Ovfl Ovfo CIrOvf EnActr | Enable
R R R R ' R/W R/W

Bit 0 When this bit is low, the timer is disabled and the counter is loaded with the prel oad

value. When the bit is high, the counter is enabled and it starts counting up if the
counter enable bit (bit 1) ishigh. This bit is cleared by reset.

Bit 1 When this bit islow, the counter is stopped. The counter valueis not changed when
the counter is stopped and started with this bit. When this bit is high, the counter is
enabled. Thishit is cleared by reset.

Bit 2 The overflow counter is cleared by writing a one to this hit.

Bits4-7 These read only bits are the output of the overflow counter. The overflow counter is
incremented each time the tick timer over. These bits are cleared by reset.

AC Fail Interrupt Control Register

The table below shows the AC Fail interrupt control register.

Address Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
FFFE101C Int stat AC Fall Enable
R/IC R R/W

Bit 3 When this bit is high, the interrupt is enabled. The interrupt is disabled when this bit is
low. Thisbit is cleared by reset.

Bit 6 When this bit islow, the VMEbus ACFAIL* signal is not active. When thisbit ishigh, the
VMEbus ACFAIL* signd is active.

Bit 7 When this bit is high, an AC Fail interrupt is being generated at level 7. This bit is edge

sensitive and it is set on the leading edge of interrupt enable and AC Fail. Thisbitis
cleared when a one iswritten to it or when the interrupt is disabled. When cleared, it
remains cleared until the next leading edge of interrupt enable and AC Fail. Thisbit is
cleared by reset.
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Watchdog Timer Control Register

The table below shows the watchdog timer control register.

Address Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
FFFE101D wDL3 |(wDL2 |WDL1 |WDLO |WDTO |WDRst |(WDCIr |Enable
R/W R/W R/W R/W R/C RIW w RIW

Note  Bit set and clear instructions should not be used on this
control register. Because the WD time-out bit is cleared by
writing aonetoit and the statusbitisaonetoindicate atime-
out, the read-modify-write sequence may clear the WD time-

out.

Bit O When this bit is low, the watchdog timer is disabled. When this bit is high, the watchdog
timer is enabled, and increments each time tick timer 1 rolls over. This bit is cleared by
reset.

Bit 1 The watchdog timer is cleared by writing a one to this bit.

Bit 2 When this bit is low, the watchdog timer does not activate the reset signal if atime-out

occurs. When this bit is high, the watchdog timer activates the reset signal if atime-out
occurs. Thishit is cleared by reset. This bit should only be set if the MVME147 is system

controller.

Bit 3 Thishit is set if the watchdog timer times out. This bit is cleared by writing aoneto it.
Thisbit is cleared by power up reset.

Bits 4-7 These hits set the watchdog limit. When the watchdog timer value is equal to the

watchdog limit, the WD TOUT bit is set. These bits are cleared by reset.

Printer Interrupt Control Register

The table below shows the printer interrupt control register.

Address Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
FFFE101E Int stat Faltint ACKInt |ACKPol |Enable [IL2 IL1 ILO
R R/C R/C R/W RIW RIW RIW RIW
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Bits0-2

Bit 3

Bit 4

Bit 5

Bit 6

Bit 7

Note Bit set and clear instructions should not be used on this
control register. Because theinterrupt is cleared by writing a
oneto status bit and the status bit isaone to indicate a
pending interrupt, the read-modify-write sequence may clear
a pending interrupt.

These bits program the interrupt level the printer generates. Level 0 does not generate an
interrupt. These bits are cleared by reset.

When this bit is high, the interrupt is enabled. The interrupt is disabled when this bit is
low. Thishit is cleared by reset.

When thishit islow, the rising edge of ACK* generates an interrupt. When thisbit is high,
the falling edge of ACK* generates an interrupt. This bit is cleared by reset.

When interrupts are enabled, this bit is set by the rising or falling edge of ACK* as
selected by bit 4. This bit is edge sensitive and is cleared by writing aoneto it or when
interrupts are disabled.

When interrupts are enabled, this bit is set by the falling edge of FAULT*. This bit is edge
sensitive and is cleared by writing aoneto it or when interrupts are disabled.

When thisbit ishigh, a printer interrupt is being generated at the level programmed in bits
0-2. Thishit isthe OR of bits5 and 6. This bit is cleared by reset.

Printer Control Register

The table below shows the printer control register.

Address Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
FFFE101F InPrim | Strobe Stb Tim | Mode
R/W R/W R/W R/W

Bit O This bit selects the auto or manual mode for the printer strobe. When this bit islow, the
printer strobe is generated by a write to the printer data register (auto mode). When this
bit is high, the printer strobe is not generated by awrite to the printer data register
(manua mode). Thishit is cleared by reset.

Bit 1 This bit controls the printer strobe timing in the auto mode. When this bit is low, the

strobe time in the auto mode is 2 ps. When this bit is high, the strobe time in the auto
mode is 8 ps. The strobe timeis also the time delay from the write to the printer data
register to the assertion of the printer strobe. Thisbit is cleared by reset.
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Bit 2

Bit 3

STB* <-—-28US-—> | <28 ps--->|

This bit controls the printer strobe in the manual mode. In the manual mode, the software
must control the timing. When this bit is low, the printer strobeis not activated. When this
bit is high, the printer strobe is activated. This bit is cleared by reset.

This bit controls the input prime signal. When this bit is low, the input prime signal is not
activated. When this bit is high, the input prime signd is activated. The software must
control the timing of the printer input prime signal. Thisbit is cleared by reset.

DMA Interrupt Control Register

The table below shows the DMA interrupt control register.

Address

Bit7

Bit6

Bit5

Bit4

Bit 3

Bit 2

Bit 1

Bit 0

FFFE1020

Int stat

Enable

IL2

IL1

ILO

R/C

R/W

R/W

R/W

Bits0-2

Bit 3

Bit 7

Note  Bit set and clear instructions should not be used on this
control register. Because theinterrupt is cleared by writing a
one to the status bit and the status bit isaone to indicate a
pending interrupt, the read-modify-write sequence may clear
apending interrupt.

These bits program the interrupt level the DMA controller generates. Level 0 does not
generate an interrupt. These bits are cleared by reset.

When this bit is high, the interrupt is enabled. The interrupt is disabled when thisbit is
low. This bit is cleared by reset.

When this bit is high, aDMA interrupt is being generated at the level programmed in bits
0-2. Thishit is edge sensitive and it is set on the leading edge of interrupt enable and
DMA DONE. This bit is cleared when aoneis written to it or when the interrupt is
disabled. When cleared, it remains cleared until the next leading edge of interrupt enable
and DMA DONE. This bit is cleared by reset.
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DMA Control and Status Register
Thetable below shows the DMA control and status register.

Address Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
FFFE1021 DONE |8BitE |ThlSz |DMA bus|Thlbus [MSSM* |TW Enable
R R R R R R/W R/W R/W
All bits are cleared by reset.

Bit O When this bit is low, the DMA controller is disabled and status bits 3-7 are reset. When
this bit is high, the DMA controller is enabled.

Bit 1 This bit controls the mode of the DMA controller. When this bit is low, the DMA
controller uses the address and byte count in the address and byte count registers. When
this bit is high, the DMA controller uses address and byte countsin a table pointed to by
the table address register.

Bit 2 This bit controls the direction the data is transferred. When this bit is low, the DMA
controller transfers data from the SCSI bus. When this bit is high, the DMA controller
transfers data to the SCSI bus.

Bit 3 Thisbit is set if abuserror occurred while the DMA controller was accessing the address
table. This bit isreset when the DMA controller is disabled.

Bit 4 Thishitisset if abuserror occurred while the DMA controller was transferring data. This
bit is reset when the DMA controller is disabled.

Bit 5 Thisbit isset if the DMA controller accesses atable entry that is not located in 32-bit
memory. This bit is reset when the DMA controller is disabled.

Bit 6 Thisbit (8-bit error) is set if the DMA controller receives a handshake indicating the port
was 8 hits. This bit is reset when the DMA controller is disabled.

Bit 7 Thishit is set when the DMA controller has stopped because all the data has been

transferred or an error has occurred. This bit is reset when the DMA controller is
disabled.

Bus Error Interrupt Control Register

The table below shows the bus error interrupt control register.

Address Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit O
FFFE1022 Int stat Enable
R/C R/W
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Bit 3

Bit 7

When this bit is high, the interrupt is enabled. Theinterrupt is disabled when this bit is
low. Thisbit is cleared by reset.

When this bit is high, abus error interrupt is being generated at Level 7. Thisbit is set
when the processor receives a bus error and the interrupt is enabled. This bit is cleared
when aone iswritten to it or when the interrupt is disabled. When cleared, it remains
cleared until the next bus error. Thisbit is cleared by reset.

DMA Status Register

The table below shows the DMA status register.

Address Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
FFFE1023 Inc 4 Inc3 Inc 2 Inc1 uu UM LM LL
R R R R R R R R
Bits0-3 The PCC has a 32-bit register which is used to hold data that is transferred between the
SCSI bus and theloca bus. Bits 0-3 indicate the status of each byte of the holding register.
When a hit islow, the corresponding byte is empty. When a bit is high, the corresponding
byteisfull. These hits are cleared when the DMA controller is disabled. These bits are
cleared by reset.
Bits4-7 The DMA address and byte counters may be incremented by 1, 2, 3, or 4. When the DMA

counters are incremented, the increment value is saved in these bits. Only one of the 4 bits
is set. These hits are cleared when the DMA controller is disabled. These bits are cleared
by reset.

Abort Interrupt Control Register

The table below shows the abort interrupt control register.

Address Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit O
FFFE1024 Int stat Abort Enable
R/C R R/W
4-12
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Bit 3

Bit 6

Bit 7

Note

Bit set and clear instructions should not be used on this

control register. Because theinterrupt is cleared by writing a
one to the status bit and the status bit is a one to indicate a

pending interrupt, the read-modify-write sequence may clear
a pending interrupt.

When this bit is high, the interrupt is enabled. Theinterrupt is disabled when this bit is

low. Thishit is cleared by reset.

Thisbit indicates the current state of the ABORT switch. When this bit islow, the ABORT
switch is not pressed. When this bit is high, the ABORT switch is pressed.

When this bit is high, an abort interrupt is being generated at Level 7. This bit is edge
sensitive and it is set on the leading edge of interrupt enable and abort. Thisbit is cleared
when aoneiswritten to it or when the interrupt is disabled. When cleared, it remains
cleared until the next leading edge of interrupt enable and abort. Thisbit is cleared by

reset.

Table Address Function Code Register

The table below shows the table address function code register.

Address Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0

FFFE1025 Thl FC2 | Thl FC1 | Thl FCO
R/W R/W R/W

Bits0-2 This function code is placed on the loca bus when the DMA address table is accessed.

Notethat avaue of 1, 2, 5, or 6 must be placed in Thl FC2-FCO for proper operation of
the MVME147S during table walking. These bits are cleared by reset.

Serial Port Interrupt Control Register

The table below shows the serial port interrupt control register.

Address Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit1 Bit0
FFFE1026 Int stat Int/Ext Enable IL2 IL1 ILO
R R/W R/W R/W R/W R/W
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Bits0-2

Bit 3

Bit 4

Bit 7

General Purpose Control Register

All bits are cleared by reset.

These bits program the interrupt level that the seria ports generate. Level 0 does not
generate an interrupt.

When this bit is high, the interrupt is enabled. The interrupt is disabled when thisbit is

low.

This bit controls the vector source. When this bit islow, the interrupt status/id vector
comes from the seria chip. When thisbit ishigh, the interrupt status/id vector comes from

the PCC.

When thisbit ishigh, aserial port interrupt is being generated at the level programmed in
bits 0-2. This bit islevel sensitive and it is active when interrupt enable and serial port

interrupt are active.

The table below shows the general purpose control register.

Address Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0

FFFE1027 RsDis2 |RsDisl |RsDisO |MintEn |LbToEn |WWPar |ParEnl |ParEnO
RW() |[RW(0O) [RW(@1) [RW RIW RIW RIW RIW

Bits0-1 These hits control local RAM parity checking. These bits should not be enabled on the

MVME147SRF. These bits are cleared by reset.

Note  The DRAM parity on the MVME147Sisin an undefined
state after power up. Reads to an uninitialized memory with
parity checking enabled cause bus errors. All DRAM
locations should be written to ensure correct parity before
checking is enabled.

0 Local RAM parity checking is disabled.
1 Local RAM parity checking is enabled and BERR is asserted during the current DRAM
access cycle (adds 1 wait cycle).
2 Local RAM parity checking is disabled.
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Bit 2

Bit 3

Bit 4

Bits5-7

Local DRAM parity checking is enabled. BERR is asserted on the current cycle (adds 1 wait
cycle) for LANCE, VME, and PCC accesses to DRAM. BERR is asserted on the next
DRAM access cycle for MC68030 accesses to DRAM (adds 0 wait cycles). Note that not
only is BERR asserted during the next MC68030 DRAM access cycle but it is asserted
during all subsequent MC68030 DRAM access cycles. This helps stop the MC68030 from
proceeding when DRAM is bad.

This bit is used to test the parity generating and checking logic. When this bit is low,
correct parity iswritten to the DRAM; when high, incorrect parity iswritten to the DRAM.
Thisbit is cleared by reset.

When set, this bit is used to enable the local bus timer that is part of the PCC. Because the
VME chip also contains alocal bus timer, this bit should be cleared, turning off the PCC
local bustimer. Thisbit is cleared by reset.

This bit is the master interrupt enable. When this bit is low, interrupts are disabled; when
high, interrupts are enabled. This bit is cleared by reset.

When the pattern %101 is written to these bits, the front panel RESET switch is disabled.
The RESET switch is enabled for any other pattern. These bits are cleared by reset.

LAN Interrupt Control Register

The table below shows the LAN interrupt control register. The LAN
interrupt is not used on the MV ME147SRF and should not be enabled.

Address Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
FFFE1028 Int stat Enable |IL2 IL1 ILO
R R/W R/W R/W R/W
Bits0-2 These bits program the interrupt level the LAN chip generates. Level O does not generate
an interrupt. These bits are cleared by reset.
Bit 3 When this bit is high, the interrupt is enabled. The interrupt is disabled when this bit is
low. Thisbit is cleared by reset.
Bit 7 When thisbit ishigh, aLAN port interrupt is being generated at the level programmed in

bits 0-2. This bit islevel sensitive and it is active when interrupt enable and LAN interrupt
are active. Thishit is cleared by reset.
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General Purpose Status Register

The table below shows the general purpose status register.

Address Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
FFFE1029 PuReset | ParErr
R/IC R/C
Bit 0 Thisbit is set when aparity error occurs while the local processor is accessing RAM. This
bit is cleared by writing aonetoit. Thisbit is cleared by reset.
Bit 1 Thisbit is set when a power up reset occurs. It is cleared by writing aoneto it. When the

MVME147BUG isinstaled, itsinitialization code clears this hit.

SCSI Port Interrupt Control Register
The table below shows the SCSI port interrupt control register.

Address Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
FFFE102A Int stat SCSIRst | SCSIRst |RstSCS| | Enable |IL2 IL1 ILO
R R/C R R/W R/W RIW RIW RIW

Note  Bit set and clear instructions should not be used on this
control register. Because theinterrupt is cleared by writing a
one to status bit and the status bit isa one to indicate a
pending interrupt, the read-modify-write sequence may clear
apending interrupt.

Bits0-2 These bits program the interrupt level the SCSI port generates. Level 0 does not generate
an interrupt. These hits are cleared by reset.

Bit 3 When thisbit is high, theinterrupt is enabled. Theinterrupt is disabled when thisbit islow.
Thisbit is cleared by reset.

Bit 4 This bit is used to control the reset signal on the SCSI bus. When this bit is low, the SCSI

reset signal isnot driven by MVME147S. When this bit is high, the SCS| reset is driven by
MVME147S. This bit is cleared by reset.
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Bit 5

Bit 6

Bit 7

This bit indicates the state of the SCSI reset signal. When this bit islow, the SCSI reset
signal is not active. When this bit is high, the SCSI reset signd is active.

When this bit is high, a SCSI reset interrupt is being generated at the level programmed in
bits 0-2. This hit is edge sensitive and it is set on the leading edge of interrupt enable and
SCSlI reset. Thishit is cleared when a oneiswritten to it or when the interrupt is disabled.
When cleared, it remains cleared until the next leading edge of interrupt enable and SCSI

reset. Thisbit is cleared by reset.

When this bit is high, a SCSI port interrupt is being generated at the level programmed in
bits 0-2. Thishit isthe OR of bit 6 and the SCSI chip interrupt. This bit is cleared by reset.

Slave Base Address Register

The table below shows the slave base address register.

Address Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit O
FFFE102B LANA25 |LANA24 |[WAITRMC |RBA4 RBA3 RBA2 RBA1 RBAO
R/W R/W R/W RIW R/W R/W R/W R/W
All bits are cleared by reset.
Bits0-4 These bits set the lave RAM base address, or the address of onboard RAM as viewed
from the VMEbus.
Table 4-2. DRAM Address as Viewed from the VMEbus
Beginning Ending
RBA4 | RBA3 | RBA2 | RBA1 | RBAO | Address Address Notes
0 0 0 0 0 $00000000 (1x DRAMsize)-1
0 0 0 0 1 1x DRAMsize (2x DRAMsize)-1 1,2
0 0 0 1 0 2 x DRAMsize (3x DRAMsize)-1 1,2
0 0 0 1 1 3x DRAMsize | (4x DRAMsize)-1 1,2
0 0 1 0 0 4 x DRAMsize (5x DRAMsize)-1 1,2
0 0 1 0 1 5x DRAMsize | (6x DRAMsize)-1 1,2
0 0 1 1 0 6 x DRAMsize (7x DRAMsize)-1 1,2
0 0 1 1 1 7x DRAMsize | (8x DRAMsize)-1 1,2
0 1 0 0 0 8 x DRAMsize (9x DRAMsize)-1 1,2
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Table 4-2. DRAM Address as Viewed from the VMEbus (Continued)

Beginning Ending

RBA4 | RBA3 | RBA2 | RBAl | RBAO | Address Address Notes

0 1 0 0 1 9x DRAMsize | (10 x DRAMsize)-1 12

0 1 0 1 0 10 x DRAMsize | (11 x DRAMsize)-1 12

0 1 0 1 1 11 x DRAMsize | (12 x DRAMsize)-1 12

0 1 1 0 0 12 x DRAMsize | (13 x DRAMsize)-1 12

0 1 1 0 1 13x DRAMsize | (14 x DRAMsize)-1 12

0 1 1 1 0 14 x DRAMsize | (15x DRAMsize)-1 12

0 1 1 1 1 15x DRAMsize | (16 x DRAMsize)-1 12

1 0 0 0 0 16 x DRAMsize | (17 x DRAMsize)-1 12

1 0 0 0 1 17 x DRAMsize | (18 x DRAMsize)-1 12

1 0 0 1 0 18 x DRAMsize | (19 x DRAMsize)-1 12

1 0 0 1 1 19 x DRAMsize | (20 x DRAMsize)-1 12

1 0 1 0 0 20x DRAMsize | (21 x DRAMsize)-1 12

1 0 0 0 0 16 x DRAMsize | (17 x DRAMsize)-1 12

1 0 0 0 1 17 x DRAMsize | (18 x DRAMsize)-1 12

1 0 0 1 0 18 x DRAMsize | (19 x DRAMsize)-1 12

1 0 0 1 1 19 x DRAMsize | (20 x DRAMsize)-1 12

1 0 1 0 0 20x DRAMsize | (21 x DRAMsize)-1 12

Notes

1 DRAMsize = the size of the DRAM. For example, if the AMB version is used, then
DRAMsize = $400000, and (3 x DRAMsize)-1 = $BFFFFF.

2 When beginning addressis less then 16M B, the DRAM responds to standard or
extended address modifiers. When beginning address is 16MB or greater, the DRAM
responds to extended address modifiers only. Note that bits 4 and 5 in the VMEchip
Slave Address Modifier Register further control response to standard and extended
address modifiers.

3 This combination pertains only to DRAMsize of 16MB or 32MB.

The values shown in the table refer to extended addresses only. In the standard address
range the DRAM responds to $000000 through $7FFFFF.
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Bit 5

Bits 6,7

WAITRMC controls the MV ME147S implementation of multiple address RMC
(MARMC) cycles. When WAITRMC is set, the MVME147S always waits for VMEbus
mastership before executing an MARMC cycle. WAITRMC should be set if it is desired
to guarantee indivisibility of MARMC cycles (only guaranteed if the other master
implements MARMC cycles the same way as the MVME147S).

When WAITRMC is cleared, the MVME147S only waits for VMEbus mastership if the
MARMC cycle starts out by going to the VMEbus.

Note that regardless of the state of the WAITRMC hit, if the MVME147S obtains
VMEbus mastership during an MARMC, it maintainsit until all of the cycles of the
MARMC are completed.

These hits determine the section of local DRAM that is accessible to the LANCE during
DMA.

Table 4-3. DRAM Accessed by the LANCE

Section of DRAM

LANA25

LANA24 Accessibleto LANCE

0 $00000000-00FFFFFF

$01000000-01FFFFFF

1
0 $02000000-02FFFFFF
! $03000000-03FFFFFF

Software Interrupt 1 Control Register

The table below shows the software interrupt 1 control register.

Address Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
FFFE102C Int stat Enable IL2 IL1 ILO
R R/W R/W R/W R/W
Bits0-2 These bits program the interrupt level that is generated. Level 0 does not generate an
interrupt. These bits are cleared by reset.
Bit 3 When this bit is high, the interrupt is enabled. The interrupt is disabled when thisbit is

low. Thisbit is cleared by reset.
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Bit 7

This bit islow when the interrupt is disabled and it is high when the interrupt is enabled.

This bit iscleared by reset.

Interrupt Base Vector Register

The table below shows the interrupt base vector register.

Address Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
FFFE102D Ivb7 Ivb 6 Ivb 5 lvb 4
RIW RIW RIW RIW
Bits 4-7 These bits set the base interrupt status/id vector for interrupts whose vectors originate
from the PCC. The lower four bits are determined by the interrupting device. These bits
are cleared by reset.

Bits 3-0

3 2 1 0
AC Fall 0 0 0 0
BERR 0 0 0 1
Abort 0 0 1 0
Serial port (when 0 0 1 1
enabled by PCC)
LANCE 0 1 0 0
SCSl port 0 1 0 1
SCSI DMA 0 1 1 0
Printer port 0 1 1 1
Tick timer 1 1 0 0 0
Tick timer 2 1 0 0 1
Softwareinterrupt 1 1 0 1 0
Softwareinterrupt 2 1 0 1 1
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Software Interrupt 2 Control Register

The table below shows the software interrupt 2 control register.

Address Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
FFFE102E Int stat Enable |IL2 IL1 ILO
R R/W R/W R/W R/W
Bits0-2 These bits program the interrupt level that is generated. Level O does not generate an
interrupt. These bits are cleared by reset.
Bit 3 When thisbit is high, theinterrupt is enabled. Theinterrupt is disabled when thisbit islow.
Thisbit is cleared by reset.
Bit 7 This bit islow when the interrupt is disabled and it is high when the interrupt is enabled.

Thishitis cleared by reset.

Revision Level Register

Thetable below shows the revision level register.

Address Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0

FFFE102F RevL 7 RevL 6 RevL5 |RevL4 |RevL3 |RevL2 |RevL1 |RevL O
R R R R R R R R

Bits 0-7 These bits represent the revision level of the PCC. Initia parts are released aslevel 0. If

Printer Data Register

functional changes are required in future parts, the revision level isincremented. This
alows the software to configure itself should functional changes be required in the PCC.

The table below shows the printer data register.

Address Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit0
FFFE2800 PD7 PD6 PD5 PD4 PD3 PD2 PD1 PDO
W/O W/O W/O W/O W/O W/O W/O W/O
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Bits0-7 These bits form the printer datalines. They are write only. Reading this address accesses
the printer status register. These hits are not affected by reset.

Printer Status Register

The table below shows the printer status register.

Address Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0

FFFE2800 ACK FAULT |SELECT |PE BSY LOW STAT12
R/O R/O R/O R/O R/O R/O R/O

Bit 0 STAT12 indicates the status of the fused +12V power for Ethernet transceiver power and
for serial port pull up power.

Bit 1 LOW isawaysO.

Bit 3 BSY is 1 when the printer is busy and O when itisnot. Thisisaread only hit.

Bit 4 PE is 1 when the printer isin the paper empty state and O when it is not.

Bit 5 SELECT is 1 when the printer is selected and O when it is not.

Bit 6 FAULT is 1 when the printer isin the fault state and 0 when it is not.

Bit 7 ACK is 1 when printer acknowledgeis true and O when it is not.

These bits are not affected by reset.

Programming the VMEchip

The VMEchip has two groups of registers: the Local Control and Status
Registers (LCSR) and the Global Control and Status Registers (GCSR).

4-22 Computer Group Literature Center Web Site



Programming the VMEchip

Programming the LCSR

There are 14 LCSR registers as shown in the following table.

Table 4-4. VMEchip Local Control and Status Registers

Address |Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
FFFE2001 ROBIN BRDFAIL |SRESET SCON
FFFE2003 |DWB DHB RONR RWD RNEVER RQLEV1 |RQLEVO
FFFE2005 |[DDTACK |020 MASWP |CFILL MASUAT |MASA16 |[MASA24 |MASDI16
FFFE2007 |SLVEN SLVWP SLVD16
FFFE2009 ARBTO VBTO1 VBTOO ACTO1 ACTOO LBTO1 LBTOO
FFFE200B | SUPER USER EXTED STND SHORT BLOCK PRGRM DATA
FFFE200D |AMSEL AM 5 AM 4 AM 3 AM 2 AM 1 AM 0O
FFFE200F |IEN 7 IEN 6 IEN 5 IEN 4 IEN 3 IEN 2 IEN 1

FFFE2011 |WPERREN |SFIEN SIGHEN [LMIEN IACKEN LMOEN SIGLEN

FFFE2013 [UVB 7 UVB 6 UVB 5 UVB 4 UVB 3 uID 2 uiD 1 uiD 0
FFFE2015 IL2 IL1 ILO
FFFE2017 |DO7 D06 D05 D04 D03 D02 D01 D00
FFFE2019 RMCERR |VBERR ACTO LBTO
FFFE201B GCSRA7 |GCSRA6 |GCSRA5 |GCSRA4

System Controller Configuration Register

The table below shows the system controller configuration register.

Address Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
FFFE2001 ROBIN |BRDFAIL |SRESET |SCON
Bit 0 The SCON status bit is areflection of the configuration of header J3. When J3 pins 1 and
2 are connected, enabling the MVME147S to act as the VMEbus system controller, then
SCON = 1. When J3 pins 1 and 2 are not connected, the MVME147S is not the VMEbus
system controller and SCON = 0.
Bit 1 This bit alows the software to initiate a global reset sequence. Setting the SRESET bit

activates the SY SRESET* signa on the VM Ebus which in turn resets the MVME147S.
This bit clears automatically after the reset is complete. This bit is cleared by any reset.
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Bit 2 Setting BRDFAIL to one causes the VM Echip to attempt to activate the SY SFAIL* signal
on the VMEbus. The GCSR hit Inhibit SY SFAIL (ISF), in global register 1, enablesthe
MVME147Sto cause SY SFAIL* to be activated as aresult of the state of BRDFAIL. In
addition, when the bit is set, the FAIL LED islit. (A watchdog time-out from the PCC also
lightsthe FAIL LED.) This bit is set by any reset.

Bit 3 The ROBIN bit configures the VMEbus arbitration mode. ROBIN = 1 forces the round-
robin mode. ROBIN = 0 forces the priority mode. Both modes can be used by the
MVME147S. Thishit is cleared by SY SRESET.

VMEbus Requester Configuration Register
The table below shows the VM Ebus requester configuration register.

Address Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0

FFFE2003 |DwWB DHB RONR RWD RNEVER RQLEV1 | RQLEVO
Bits0-1 These control bits configure the VMEbus requester level as shown in the table bel ow:
RQLEV1 RQLEVO Level
0 0 0
0 1 1
1 0 2
1 1 3

These bitsare set to 1, 1 by any reset.

Note that writes to REQLEV 1,0 do not change the actual requester level until the

MV ME147S goes through the action of having VM Ebus mastership and releasing it. This
means that there are times when the value written into REQL EV 1,0 do not match the
current requester level (the request level islagging). During such times, reads to
REQLEV 1,0 reflect the actual requester level, not the value written into REQLEV 1,0.

Bit 3 Setting this bit to one prevents the requester from releasing the VMEbus. However, unlike
the DWB control bit, setting the RNEVER hit does not cause the requester to request the
VMEbus. Clearing the RNEVER bhit allows the requester to relinquish the VMEbus in
accordance with the other control bits of the requester configuration register. Thisbit is
cleared by any reset.
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Bit 4

Bit 5

Bit 6
Bit 7

The RWD hit alows software to configure the requester rel ease mode. When the bit is set,
if RNEVER and DWB are both cleared to 0, the requester releases the VMEbus after the
MC68030 completesaVVMEbus cycle. When the bit is cleared, if RNEVER and DWB are
both cleared to O, the requester operates in the Release-On-Request (ROR) mode. After
acquiring control of the VMEbus, it maintains control until it detects another request
pending on the VMEbus. This bit is cleared by any reset.

The RONR bit controls the manner in which the VM Echip requests the VMEbus. When
the bit is set; anytime the MV ME147S has bus mastership, then givesit up, the VMEchip
does not request the VM Ebus again until it detects the bus request signal BR*, oniitslevel,
negated for at least 150 ns.

When the VMEchip detects BR* negated, it refrains from driving it again for at least 200
ns.

This bit iscleared by any reset.

The DHB status hit is 1 when the MVME147S is VMEbus master and O when it is not.

Setting the DWB control bit to 1 causes the VM Echip to request the VMEDbus (if not
already bus master). When VM Ebus mastership has been obtained, it is not relinquished
until after the DWB and RNEVER bits are both cleared. This bit is cleared by any reset.

Master Configuration Register

The table below shows the master configuration register.

Address Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
FFFE2005 DDTACK | 020 MASWP | CFILL MASUAT | MASA16 | MASA24 | MASD16
Bit 0 Setting the MASD16 bit forces the MVME147S to perform only D8 and D16 data
transfers on the VMEbus. Clearing the MASD16 bit allows D8, D16, and D32 transfer
capability on the VMEbus when the MC68030 accesses in the range bel ow $F0000000.
(Accesses to VMEbus locations above $F0000000 are always restricted to D8/D16
regardless of the MASD16 hit.) This bit is cleared by SY SRESET.
Bit 1 If either the MASA24 hit is set, or the MC68030 accesses the VMEbus in the range

bel ow $1000000, the master drives one of the standard (24-bit) address modifier codes
during VMEDbus cycles (unless the master is configured to use the master address
modifier register as described in Master Address Modifier Register inthis
chapter). The specific standard AM codeis determined from the levels that the MC68030
drives on the three function code lines during the cycle, as shown in the table below. This
bitis cleared by SY SRESET.
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Bit 2

Bit 3

If either the MASA16 hit is set, or the MC68030 accesses the VMEbusin the range
above $FFFF0000, a short (16-bit) AM code is used regardless of the state of the
MASA24 bit (unless the master is configured to use the master address modifier register
as described in Master Address Modifier Register in this chapter). The specific
short AM code is determined from the levels that the MC68030 drives on the three
function code lines during the cycle, as shown in the table below. This bit is cleared by
SY SRESET.

The MASUAT bit allows software to configure the master to provide the UAT data
transfer capability. Setting the MASUAT hit to 1 configures the master to execute
unaligned VMEbus cycles when necessary.

If the bit is cleared, the MC68030 is acknowledged so as to break the unaligned transfer
into multiple aligned cycles. This hit is cleared by SY SRESET.

Note  While making it optional for the master to provide the UAT
datatransfer capability, the VM Ebus specification requires
that all D32 slaves support it.

Table 4-5. Determining the Master AM Code

VM Ebus Address M odifier

CODE

$09

$0A

$0D

$0E

$29
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Table 4-5. Determining the Master AM Code (Continued)

M M VM Ebus Address M odifier

X [T [X [X |1 1 0 1 0 1 1 1 0 | $2E
0 F |1 X |o o 1 1 1 1 0 0 1 | $39
0 F |1 X |0 1 0 1 1 1 0 1 0 |$3A
0 F |1 X |1 0 1 1 1 1 1 0 1 |$3D
0 F |1 X |1 1 0 1 1 1 1 1 0 | $3E
0 F |[X |T |o |o 1 1 1 1 0 0 1 | $39
0 F |[X |T o 1 0 1 1 1 0 1 0 |$3A
0 F [X |T |1 0 1 1 1 1 1 0 1 |$3D
0 F [X |T |1 1 0 1 1 1 1 1 0 | $3E

T =True, F=Fase, X =Don't Care

Note that AM2, 1, O track FC2, 1, 0

Bit 4
Bit 5

ADR16 = T represents MC68030 accesses to the VM Ebus above $FFFF0000.
ADR16 = F represents MC68030 accesses to the VM Ebus bel ow $FFFFO000.
ADR24 =T represents MC68030 accesses to the VMEbus bel ow $01000000.
ADR24 = F represents MC68030 accesses to the VMEbus above $01000000.

Thisbit iscleared by SY SRESET. It should remain cleared.
Setting the MASWP bit speeds up MC68030 writes to the VMEbus. However, it should

be used with caution. When MASWP (Master Write Posting) is set, MC68030 write
cyclesto the VMEbus are acknowledged by the VMEchip, before they have actually

finished on the VMEbus. The VMEchip finishes the write cycles on its own, alowing the
MC68030 to continue with new cycles. If the SLVEN hit is cleared (slave disabled), the
VMEchip acknowledges VME writes even before it has obtained VM Ebus mastership. If
the SLVEN hit is set, then it waits until it has obtained VMEbus mastership. This bit is
cleared by SY SRESET.
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Note  The MC68030 is not notified via BERR* if an error occurs
while the VMEchip isfinishing awrite posted cycle. The
VM Echip can be programmed to interrupt the MC68030 if
such an event occurs. Keep in mind that interrupt notification
could be well after the occurrence of the error.

Bit 6 020 - This hit should always be cleared.
Bit 7 DDTACK - This bit should aways be cleared for 25 MHz boards and set for 32 MHz
boards.

Slave Configuration Register

The table below shows the slave configuration register.

Address Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
FFFE2007 SLVEN SLVWP SLvD16

Note Thebitsin the slave configuration must be changed only
when the VMEchip has control of the VMEDbus. The
recommended procedure for changing the slave
configuration is:

1. Set the DWB bit in the requester configuration register to 1.
2. Read the DHB status bit until it is 1.

3. Change the slave configuration register.

4. Clear the DWB bit to 0.

Bit 0 SLV D16 should always be cleared. Setting SLVD16 to 1 configures the VMEchip slave
to provide only D08 (EO) and D16 data transfer capabilities. It istypically set when the
local busis only 16 bits wide. Clearing the SLV D16 bit to O configures the VMEchip
slave to provide the D08 (EO), D16, and D32/UAT data transfer capabilities. Thishitis
cleared by SY SRESET.
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Bit 5

Bit 7

Setting the SLVWP bit speeds up VMEbus writes to the onboard DRAM. When SLVWP
(slave write posting) is set, VMEbus write cycles to the onboard DRAM are
acknowledged by the VMEchip before the data has been written into the DRAM. This
alowsthe VMEbus master to end its cycle quickly, placing the burden on the VMEchip
to compl ete the write to onboard DRAM on its own. This bit is cleared by SY SRESET.

Setting SLVEN to 1 enables other VMEbus masters to access the MV ME147S onboard
DRAM. Thisbit is cleared by SY SRESET.

Timer Configuration Register

The table below shows the timer configuration register.

Address Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
FFFE2009 ARBTO |[VBTO1 |VBTOO |[ACTOl1 |ACTOO |LBTOl1 |LBTOO
Bits0-1 These two bhits configure the local time-out period. They are set to 1 by any reset.
LBTO1 LBTOO Time-Out Period
0 0 102 microseconds
0 1 205 microseconds
1 0 410 microseconds
1 1 Timer disabled
Thelocal bus timer activates bus error to the MC68030 when it tries to access
nonexistent locations in the local memory map.
Bits 2-3 These two bits configure the VMEbus access time-out period. They are set to 1 by any

reset.
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ACTO1 ACTOO Time-Out Period
0 0 102 microseconds
0 1 1.6 millisecond
1 0 51 milliseconds
1 1 Timer disabled
The VMEbus access timer activates bus error to the MC68030 (except on write posted
time-outs) when the VMEchip is unsuccessful in obtaining the VM Ebus within the time-
out period.
Bits4-5 These two bits configure the VMEbus global time-out period. VBTOL is set to 1 and
VBTOO is cleared to 0 by SY SRESET.
VBTO1 VBTOO Time-Out Period
0 0 102 microseconds
0 1 205 microseconds
1 0 410 microseconds
1 1 Timer disabled
The VMEbus global timer activates BERR* on the VMEbus.
Bit 6 Setting ARBTO to 1 enablesthe VMEbus arbitration timer. The VM Ebus arbitration timer

activates BBSY* if it is not activated within 410 microseconds after the MVME147S
arbiter issues a bus grant. The timer deactivates BBSY* as specified in the VMEbus
specification. This causes the arbiter to arbitrate any pending requests for the bus. This bit
issetto 1 by SYSRESET.

Slave Address Modifier Register

The table below shows the slave address modifier register.

ADDRESS (BIT7 |BIT6 |[BIT5 |BIT4 |BIT3 |BIT2 |BIT1 |BITO
FFFE200B SUPER |USER EXTED |STND SHORT |BLOCK |PRGRM |DATA
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Bits0-2

Bits3-5

Bits6-7

Example:

This register allows software to configure which address modifier codes
for the VM Ebus masters must use to access the onboard DRAM. The 8 bits
of the register are organized into three groups. At least one of the bitsin
each group must be set, otherwise the address modifier used by the master
isignored.

These three bits form the first group which configures the slave AM code. Setting any of
the bits to one enables the dave to respond to cycles as described in the example below.
Note BLOCK should never be set. These bits are cleared by SY SRESET.

These three bits form the second group. Setting any of the bits to one enables the slave to
respond to cycles as described in the example below. These bits are cleared by

SY SRESET.

These two bits form the third group. Setting any of the bits to one enables the slave to
respond to cycles as described in the example below. These bits are cleared by

SY SRESET.

If the SUPER, STND, and DATA bits are set, then the only AM code accepted is $3D,
standard supervisor data access. When more than one bit is set in agroup, the accepted
AM codesinclude al permutations of the bits that are set. For example, if the SUPER,
USER, EXTED, PRGRM, and DATA bits are set, the accepted AM codes are $09, $0A,
$0D, and $OE. These are extended user data access, extended user program access,
extended supervisor data access, and extended supervisor program access. The normal
recommended configuration of the bitsis all set except for BLOCK ($FB).

Note  Although al bitsin the slave address modifier register may
be changed dynamically, they must be changed only when
the VM Echip has control of theVVMEbus. The recommended
procedure for changing the slave address modifier is:

1. Set the DWB bit in the requester configuration register to 1.
2. Read the DHB status bit until itis 1.

3. Change the slave address modifier register.

4. Clear the DWB bit to O.
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Master Address Modifier Register
The table below shows the master address modifier register.

Address Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
FFFE200D AMSEL AM5 AM4 AM3 AM2 AM1 AMO

The register alows software to program the address modifier code that is
driven by the MVME147S during aVMEbus cycle.

Bits0-5 These five bits, in conjunction with AMSEL, allow software to select dynamically the
address space that the master accesses during VMEDbus cycles. Setting any of these five
bits to one causes the master to drive the corresponding address modifier line to high (if
the AMSEL bitissetto 1).

Clearing any of the bitsto 0 causes the master to drive the corresponding lineto low (if the
AMSEL bit isset to 1). These hits are cleared by SY SRESET.

Bit 7 Software uses the AMSEL control bit to define what is the source of the AM code driven
by the master during a VMEbus cycle.

Setting the bit to 1 causes the master to drive the contents of the lower six bits onto the
address modifier lines. No attempt is made to check the value stored in this register for
reserved or illegal address modifiers.

Clearing the AMSEL hit causes the master to determine the AM code dynamically.
AMSEL should normally be cleared to 0. Thisbit is cleared by SY SRESET.

Interrupt Handler Mask Register

The table below shows the interrupt handler mask register.

Address Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
FFFE200F IEN7 IEN6 IEN5 IEN4 IEN3 IEN2 IEN1

Thisregister is used to enable the MC68030 to respond to specific
VMEDbusinterrupt requests. Note that the master interrupt enable bit in the
PCC must also be set for VMEbus IRQs to get through to the MC68030.

Setting any of bits 1 through 7 unmasks an interrupt request from the
VMEDbus IRQ signal at the corresponding level. Keep in mind that only
oneVMEbus master isallowed to handle each level of VMEbusIRQ. The
software should set these bits accordingly. These bits are cleared by any
reset.
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Utility Interrupt Mask Register

The table below shows the utility interrupt mask register.

Address

Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0

FFFE2011

WPERREN |SFIEN  |SIGHEN |[LM1EN |[IACKEN |LMOEN |SIGLEN

Bit 1

Bit 2

Bit 3

Bit 4

Bit 5

Thisregister isused to enable the VM Echip interrupt handler to respond to
specific utility interrupt requests. When the interrupt handler detects an
interrupt request from one of the enabled functions, it responds by
requesting the MC68030 to initiate an interrupt acknowledge cycle if the
master interrupt enable bit is set inthe PCC. All the bitsin thisregister are
cleared by any reset.

As described in Programming the GCSRin this chapter, the GCSR provides two
global attention interrupt bits: SIGLP and SIGHP, which allow other VMEbus masters to
interrupt the MC68030 on alow priority (Level 1) and on ahigh priority (Level 5). Setting
the SIGLEN control bit to 1 unmasks the SIGLP interrupt.

As described in Programming the GCSRin this chapter, the GCSR provides four
location monitors. Two of them, location monitor 0 and 1, cause alocal interrupt when the
VMEbus address they are configured to monitor is accessed. The LMOEN control bit
allows software to mask the interrupt requested when an access is detected to the address
monitored by location monitor 0. The level of local interrupt is shown in the following
table. Setting the LMOEN bit to 1 unmasks the interrupt.

The VMEchip allows software to program the interrupt handler to generate alocal
interrupt after it concludes aVMEbus IACK cycle. The level of the local interrupt is
shown in the following table. Setting the IACKEN control bit to 1 enables the IACK
interrupt.

This function isintended to be coupled with the use of the VMEchip global interrupt
function. If thisbit is set, alocal interrupt (to the MC68030) is generated when a VM Ebus
IACK cycle acknowledges the interrupt (refer to the Interrupt Request Register sectionin
this chapter).

As described inProgramming the GCSRin this chapter, the GCSR provides four
location monitors. Two of them, location monitor 0 and 1, cause alocal interrupt when the
VMEbus address they are configured to monitor is accessed. The LM1EN control bit
allows software to mask the interrupt requested when an access is detected to the address
monitored by location monitor 1. The level of local interrupt is shown in the following
table. Setting the LM 1EN bit to 1 unmasks the interrupt.

Asdescribed in Programming the GCSRin this chapter, the GCSR provides a global
high priority attention interrupt bit SIGHP which alows other VMEbus masters to
interrupt the MC68030. The level of the local interrupt is shown in the following table.
Setting the SIGHEN control bit to 1 unmasks the SIGHP interrupt.
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Bit 6 Setting SFIEN to 1 enables alow level on the VMEbus SY SFAIL* lineto cause an
interrupt to the MC68030. The level of the SY SFAIL* interrupt is shown in the table
below.

Bit7 The VMEchip allows software to configure the VM Ebus master to operate in awrite

posted mode (i.e., acknowledge the MC68030 VM Ebus bound write cycle beforeit has
actually been executed on the VMEDbus). If the VMEchip encounters a VM Ebus bus error
asit attempts to complete the write posted cycle, the VMEchip notifies the MC68030 via
Level 7 interrupt if the WPERREN bit is set.

Table 4-6. Utility Interrupts and Their Assigned Level

Utility Interrupt Assigned Priority
SIGLP Level 1
LMO Level 2
IACK Level 3
LM1 Level 4
SIGHP Level 5
SYSFAIL Level 6
WPBERR Level 7

Utility Interrupt Vector Register
The table below shows the utility interrupt vector register.

Address Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
FFFE2013 UVB7 UVB6 UVBS5 UvB4 UVvB3 ulD2 uiD1 uibDo

The utility interrupt vector register provides the local CPU with a unique
vector for each of the utility interrupts.

Close examination reveals that the assigned level of each of the utility
interrupts, as defined in Utility Interrupt Mask Register, isthe same asits
assigned ID. Thisisimplemented by reflecting the state of the address
lines A01-A03, that the local CPU drives when it acknowledges an
interrupt, onto bits 0-2 of the utility vector register. When accessing this
register inthe course of anormal CPU read cycle, bit 0-2 yieldsthe register
offset value.
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Note

The contents of the utility interrupt vector register must not

be changed while one of the utility interruptsis active.

Bits0-2 The lower three bits of the utility interrupt vector register are encoded by the VMEchip to
uniquely identify the function that caused the utility interrupt request as shown below.
Bits 3-7 UVB3 through UVBY are utility vector base bits.
The upper five bits of the register are programmable by software to provide a unique base
for the vector provided in the course of acknowledging one of the utility interrupts. These
bits are cleared by any reset.
Table 4-7. Encoding of the Interrupt ID
Utility
Interrupt Source Bit 2 Bit 1 Bit 0
SIGLP 0 0 1
LMO 0 1 0
IACK 0 1 1
LM1 1 0 0
SIGHP 1 0 1
SYSFAIL 1 1 0
WPBERR 1 1 1

Interrupt Request Register

The table below shows the interrupt request register.

Address Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit0
FFFE2015 IL2 IL1 ILO
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Thisregister is used to configure the interrupt request line that the
interrupter activates to request an interrupt on the VMEDbus.

Table 4-8. Configuring the Interrupt Request Level

Interrupt Request

LineDriven IL2 IL1 ILO

None 0 0 0

IRQ1* 0 0 1

IRQ2* 0 1 0

IRQ3* 0 1 1

IRQ4* 1 0 0

IRQ5* 1 0 1

IRQ6* 1 1 0

IRQ7* 1 1 1

Bits0-2 The three interrupt level select lines are encoded as shown in the table above. Writing a
nonzero val ue to these three bits causes the interrupter to activate the corresponding

VMEbus IRQ line. Because the interrupter operates in the Release-On-Acknowledge

(ROAK) mode, theinterrupt request register is cleared, deactivating the IRQ line when the

chip responds to a VMEbus interrupt acknowledge cycle. These bits are cleared by

SYSRESET.

Note  Whenthebitsare set to drive one of the IRQ lines, they must
not be changed. The three bits may be changed only when
they are all cleared, signifying that the previous interrupt
reguest has been serviced.

An added function provided by setting IACKEN (refer to
Utility Interrupt Mask Register) is provided by the VMEchip
to signal the local processor when the interrupt request
(generated through this register) has been acknowledged on
the VMEDbus.
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VMEbus Status/ID Register

The table below shows the VMEbus status/ID register.

Address

Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0

FFFE2017

Do7 D06 D05 D04 D03 D02 Do1 D00

Thisregister allows softwareto program dynamically the status/I D that the
interrupter provides during an interrupt acknowledge cycle. DO0-D03 are
set by SYSRESET, D04-D07 are cleared by SY SRESET.

Bus Error Status Register

The table below shows the bus error status register.

Address Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0

FFFE2019 RMCERR | VBERR |ACTO LBTO
This register allows the MC68030 to determine the cause of a bus error
condition flagged by the VM Echip. Reading the register causes all of its
bits to be cleared to 0. The bus error status register is designed to only
indicate the cause of the latest bus error condition (for instance when there
is cause to set any of the bits, all other bits are cleared).

Bit O When sgt, this status bit indicates that the local timer has timed out.

Bit 1 When set, this status bit indicates that the VM Ebus access timer has timed out.

Bit 2 When set, this status bit indicates that the VMEbus BERR* signal was activated in the
course of anon write posted cycle that was initiated by the VMEchip. It should be noted
that this hit is not set if the VMEbus global timer timed out in responseto aVMEbus cycle
that was initiated by another VMEbus master.

Bit 3 This bit should be ignored.

GCSR Base Address Configuration Register

The table below shows the GCSR base address configuration register.

Address

Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit1 Bit 0

FFFE201B

GCSRA7 | GCSRAG | GCSRAS5 | GCSRA4
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Thisregister allows software to set the base address of the GCSR set in the
VMEbus supervisor short 1/0O map.

The value contained in bits 0-3 of this register configures bits 4-7 of the
GCSR base address. Address lines A08-A15 are fixed at $0. Refer to the
table below. Bits 1-3 of the VMEbus address select the specific registers
in the GCSR. These bits are set to 1 by SY SRESET, therefore, unless
otherwise programmed, the GCSR set does not respond to VMEbus
accesses. GCSR functions are not enabled when the GCSR is mapped not
to respond to VM Ebus accesses. For example: location monitors SIGHP
and SIGLP.

Table 4-9. VMEchip GCSR as Viewed from the VMEbus

GCSRA7-4 Short 1/0 Address of GCSR
$0 $0000-000F

$1 $0010-001F

$2 $0020-002F

$3 $0030-003F

$4 $0040-004F

$5 $0050-005F

$6 $0060-006F

$7 $0070-007F

$8 $0080-008F

$9 $0090-009F

$A $O0A0-00AF

$B $00B0-00BF

$C $00CO0-00CF

$D $00D0-00DF

$E $OOEO0-OOEF

$F Does not respond
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Programming the GCSR

There are eight GCSR registers as shown in the following table.

Table 4-10. VMEchip GCSR

MVME147S|VMEbus
Address Address |Bit7 |[Bit6 |Bit5 |Bit4 |[Bit3 |Bit2 |Bitl Bit 0
FFFE2021 00X1 LM3 LM2 LM1 LMO CHIPID3 |CHIPID2 |CHIPID1 |CHIPIDO
FFFE2023 00X3 R&H SCON  |ISF BRD SIGHP  |SIGLP
FAIL
FFFE2025 00X5 BRDID7 |BRDID6 [BRDID5 |BRDID4 [BRDID3 |BRDID2 |BRDID1 |BRDIDO
FFFE2027 00X7 General Purpose Control and Status Register 0
FFFE2029 00X9 General Purpose Control and Status Register 1
FFFE202B 00XB General Purpose Control and Status Register 2
FFFE202D 00XD General Purpose Control and Status Register 3
FFFE202F 00XF Genera Purpose Control and Status Register 4
NOTE: X denotesthe valuein the GCSR base address configuration register bits

Global Register 0

0-3.

The table below shows the global register 0.

MVME147S |VMEbus

ADDRESS |ADDRESS|BIT7 |BIT6 (BIT5 |BIT4 |[BIT3 [BIT2 |BIT1 |[BITO

FFFE2021 00X1 LM3 LM2 LM1 LMO CHIPID3 |CHIPID2 |CHIPID1 |CHIPIDO

Bits0-3 These bits provide a unique identification number for the VMEchip. The VMEchip
presents a hardwired 1D of %0001.

Bit 4 (NOTE) Location monitor O is configured to monitor double-byte accesses to the supervisor short

1/0 address $00F0, and single-byte accesses to the short 1/0 address $00F1. When
cleared, LMO indicates that an access to address $00F0 or $00F1 was detected. At such a
time, utility interrupt level 2 isrequested (if the interrupt is enabled). LMO is set when the
interrupt is acknowledged or when software writesa 1 toit. Thishitissetto 1 by
SYSRESET.
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Bit 5 (NOTE)

Bit 6 (NOTE)

Bit 7 (NOTE)

Location monitor 1 is configured to monitor double-byte accesses to the supervisor short
I/O address $00F2, and single-byte accesses to the short I/O address $00F3. When
cleared, LM1 indicates that an access to address $00F2 or $00F3 was detected. At such a
time, utility interrupt level 4 isrequested (if the interrupt is enabled). LM 1 is set when the
interrupt is acknowledged or when software writesa 1 to it. This bit is set to 1 by

SY SRESET.

Location monitor 2 is configured to monitor double-byte accesses to the supervisor short
I/O address $00F4, and single-byte accesses to the short I/O address $00F5. When
cleared, LM2 indicates that an access to address $00F4 or $00F5 was detected. LM2 is set
when software writesa 1 toit. Thishit isset to 1 by SY SRESET.

Location monitor 3 is configured to monitor double-byte accesses to the supervisor short
I/O address $00F6, and single-byte accesses to the short I/O address $00F7. When
cleared, LM 3 indicatesthat an access to address $00F6 or $00F7 was detected. LM 3 is set
when software writesa 1 toit. Thishit isset to 1 by SY SRESET.

Note  The GCSR set must respond to VMEDbus accesses for this
function to be enabled. The MVME147S module that executes
thelocation monitor cycle generatesthe DTACK which terminates
the cycle.

Global Register 1

The table below shows the global register 1.

MVME147S | VMEbus
Address Address Bit7 |Bit6 |Bit5 |Bit4 |Bit3 |Bit2 |Bitl |Bit0
FFFE2023 00X3 R&H |SCON |[ISF BRD SIGHP | SIGLP
FAIL
Bit 0 The SIGLP control signal alows other VMEbus masters to interrupt the M C68030.
SIGLP can only be set from the VMEDbus. It can only be cleared by the MC68030. When
aVMEbus master sets SIGLP to a 1, the VMEchip requests alevel 1 interrupt to the
MC68030 (if such interrupts are enabled). The interrupt request remains until the
MC68030 writesa 1 toit. Thisbit is cleared by SY SRESET. The GCSR set must respond
to VMEbus accesses for this function to be enabled.
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Bit 1

Bit 4

Bit 5

Bit 6

Bit 7

The SIGHP control signal allows other VMEbus masters to interrupt the MC68030.
SIGHP can only be set from the VMEbus. It can only be cleared by the MC68030. When
aVMEbus master sets SIGHP to a 1, the VMEchip requests alevel 5 interrupt to the
MC68030 (if such interrupts are enabled). The interrupt request remains until the
MC68030 writesa 1 toit. Thishit is cleared by SY SRESET. The GCSR set must respond
to VMEbus accesses for this function to be enabled.

BRDFAIL isareflection of the BRDFAIL* input/output signal line. The status bit is set to
1 whenever the signal lineis activated by either the VMEchip, or by awatchdog timeout
from the PCC. The bit is cleared when the BRDFAIL* signal is deactivated.

The I SF control bit allows other VMEbus masters to cause the VMEchip to release its
contribution to the VM Ebus SY SFAIL* line. Thisis provided so that software can
determine how many boards have failed. It should be noted that the | SF bit has no effect
on the BRDFAIL status bit. Setting the bit to 1 inhibits the VMEchip from activating the
VMEbus SY SFAIL* line. Thishit is cleared by SY SRESET.

The SCON status hit is areflection of the configuration of header J3. When J3 pins 1 and
2 are connected, enabling the MV ME147S as system controller, the SCON hit is 1.
OtherwiseitisO.

The R&H bit allows other VM Ebus mastersto reset the MVME147S. The MVME147Sis
held in the reset state for aslong asthe R& H hit is set. Thisbit is cleared by SY SRESET.

Note IftheMVME147S setsitsown R& H bit, it causesitself to be
maintained in areset state until some other master clears the
bit to 0.

Software must never activate R& H for shorter than 35
microseconds.

Thisbit should not be set whilethelocal MPU is executing a
VMEDbus cycle. Board |dentification Register

The table below shows the board identification register.

MVME147S

VM Ebus

Address

Address

Bit7

Bit6

Bit5

Bit4

Bit 3

Bit 2

Bit 1

Bit 0

FFFE2025

00X5

BRDID7

BRDID6

BRDID5

BRDID4

BRDID3

BRDID2

BRDID1

BRDIDO
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The MC68030 can both read and write to this register. The VMEbus can
only read it. Thisregister allows the software to uniquely identify boards.
Thewhole register is cleared by SYSRESET.

General Purpose CSR 0
The table below shows the general purpose CSR 0.

MVME147S | VMEbus

Address Address Bit7 |Bit6 |[Bit5 |Bit4 |Bit3 |[Bit2 |Bitl |Bit0O
FFFE2027 00X7 Genera Purpose Control and Status Register 0

General purpose CSR 0 is both readable and writable from the MC68030
and from the VMEDbus. All of itsbitsare set to 1 at SY SRESET.

General Purpose CSR 1-4

The table below shows the general purpose CSR 1-4.

MVME147S | VMEbus
Address Address Bit7 |Bit6 |Bit5 |Bit4 |Bit3 |Bit2 |Bitl |[BitO

FFFE2029 00X9 General Purpose Control and Status Register 1
FFFE202B 00XB General Purpose Control and Status Register 2
FFFE202D 00XD General Purpose Control and Status Register 3
FFFE202F 00XF General Purpose Control and Status Register 4

General purpose CSR 1-4 are both readable and writable from the
MC68030 and from the VMEDbus. All of their bits are cleared to O at
SYSRESET.
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Introduction

This chapter provides the functional description of the MVME147S at
block level. The functional description provides an overview of the
module, followed by adetailed description of each section of the module.
The block diagram of the MVME147S is shown in MVME147S Block
Diagram.

Functional Description

The MVME147S is a complete microcomputer system. The module
contains aMC68030 MPU, 4MB, or more of DRAM (accessible from the
VMEDbus), aM C68882 Floating-Point Coprocessor, VM Echip, 2040 bytes
of static RAM (with battery backup), time-of-day clock (with battery
backup), four serial ports with RS- 232C interface, two tick timers,
watchdog timer, four ROM sockets, SCSI bus interface with DMA,
Ethernet transceiver interface, Centronics printer port, A32/D32 VMEbus
interface, and VM Ebus system controller as well as numerous control
functions. The Ethernet interface is not included on the MV ME147SRF.

MC68030 MPU

The MC68030 is the main processor of the MVME147S. The MC68030
has onchip instruction and data caches. The MV ME147S prevents the
MC68030 from caching accessesto any other devicethan loca DRAM by
activating the cacheinhibit in pin during the accesses. Also notethat cache
bursting by the MC68030 is not a supported feature of the MVME147SA-
2, the MVME147SB-2, or the MVME147SC-2. If software sets the burst
enable bitsinthe MC68030 CACR, the MC68030 requests cache bursting,
but the request isignored and all cycles arerun as single cycles. The

M C68030 includes a software reset instruction. The MV ME147S does not
support thisinstruction. Refer to the MC68030 Enhanced 32-Bit
Microprocessor User’'s Manual.




Functional Description

MC68882 FPC

VMEchip

The MC68882 Floating-Point Coprocessor (FPC) is connected to the
MC68030 as a 32-hit port. It runs at the same frequency as the M C68030.
If the MC68882 chip isremoved, attemptsto accessit result in an F-line
exception (no Bus Error (BERR) status bits are set). Refer to the
MC68881/MC68882 Floating-Point Coprocessor User’'s Manual for a
detailed description of its operation.

The VMEchip is an Application Specific IC (ASIC) device designed to
reduce the real estate required to interface with the VMEDbus. It provides
the VMEDbus system controller functions, VMEbus interrupt handler,
VMEbus and local time-out functions, MC68030 to VMEbus interface,
and VMEbus control signal drivers and receivers.

VMEbus System Controller

One of the many functions provided by the VMEchip is the VMEbus
system controller function. The system controller includes the VMEbus
global time-out timer, System Clock (SY SCLK*) driver, arbiter, and
Interrupt Acknowledge (IACK*) daisy-chain driver. The system reset
utility isalso described here becauseit is enabled when the MV ME147Sis
system controller. The system controller function is enabled/disabled by
header J3. When the MVME147S is system controller, the System
Controller (SCON) LED isturned on.

VMEbus Time-Out

The VMEbus timer is started when either Data Strobe (DS0* or DS1*)
goes active and is disabled when they both go inactive. If the timer times
out before the data strobes go inactive, the Bus Error (BERR*) signal is
activated. The time-out period is controlled by the timer interval register
and may be 102 ps, 205 s, 410 us, or infinite.
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System Clock Utility

The 16 MHz system clock is driven onto the VMEbus SY SCLK* signal
line by the VMEchip system clock driver.

Arbiter

The VMEchip implements two different arbitration modes. They are
prioritized and round-robin. The mode is software selectable.

In the prioritized mode, the arbiter prioritizes the bus request signals and
responds with grant to the highest priority requester. The arbiter also
informsthe current bus master by activating the Bus Clear (BCLR*) signal
when arequest from a higher priority master has been received.

In the round-robin mode, the arbiter assigns the bus on arotating priority
basis. The BCLR* signal isnot used in the round-robin mode.

The arbiter also contains a time-out feature. It activates Bus Busy
(BBSY*) onitsown if BBSY* isnot activated by the requester within the
time-out period. Thetime-out period is software selectable and may be set
to 410 s or infinite.

IACK* Daisy-Chain Driver

The lACK* daisy-chain driver activates the interrupt acknowledge daisy-
chain whenever an interrupt handler acknowledges an interrupt request.

System Reset Function (SYSRESET*)

Even though SY SRESET* is not a VMEbus system controller function,
the MVME147S enables/disablesits SY SRESET* function at the same
time that it enables/disables its system controller functions. When the
MVME147Sis system controller, it drives the SY SRESET* signal line
whenever an onboard reset is generated (it does not fully implement the
SY SRESET* timing of a VMEbus power monitor).
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VMEbus Interrupter

The VMEchip incorporates a flexible, multilevel bus interrupter module.
This module can activate an interrupt on the VMEDbus at any of the seven
interrupt levels.

TheVMEchipinterrupter also monitorsthe VM Ebusto determinewhen an
interrupt acknowledge cycleisin process. When the VM Echip receivesan
interrupt-acknowledge-in signal from the VMEbus and it is currently
interrupting at the acknowledge level, it responds with a status/id vector.
Otherwiseg, it generates an interrupt-acknowledge-out signal to the
VMEbus. The VMEchip is a8-bit interrupter and consequently responds
to all sizes of interrupt acknowledge cycles.

Local Bus Time-Out

The VMEchip provides a time-out function for the MC68030 local bus.
When the timer times out, a bus error signal is sent to the MC68030. The
time-out value is selectable in software for 102 s, 205 s, 410 s, or
infinite.

Note Thelocal bustimer does not operate during VM Ebus bound
cycles. VMEbus bound cycles are timed by the VMEbus
accesstimer asdiscussed in VMEbus Access Time-Out and by
the global timer (not necessarily on the module).

VMEbus Access Time-Out

The VMEchip provides a VMEbus access time-out timer. If the
MVME147Sis not granted the VM Ebus within the selected time period,
the MC68030 receives abus error signal (unlessthe cycleiswrite posted).
Thetime period is selectable in software for 102 ps, 1.6 ps, 51 ps, or
infinite.

VMEbus Master Interface

TheVMEbus master interfaceis provided by the VM Echip. Depending on
the VMEbus address, the MV ME147S master interface may be A32/D32,
A24/D16, or A16/D16. When the M C68030 needsthe VM Ebusfor aread,
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write, read-modify- write, or interrupt acknowledge cycle, it requests the
VMEchip to obtain bus mastership. The VMEchip regquests the bus and
after it receives mastership, it activates the VMEbus signal s as requested
by the MC68030. When the slave responds, the VM Echip passes this
information to the M C68030.

VMEbus Requester

The VMEbus requester is used to obtain and relinquish mastership of the
VMEDbus. Its operation is affected by software programmable bits in the
VMEchip.

Therequester requests VM Ebus mastership at the programmed level when
the board is not the current VM Ebus master and one of the following
happens:

0 The MC68030 executes a program space cyclethat is bound for the
VMEbus

0 The MC68030 executes a data space cycle that is bound for the
VMEbus

0 The MC68030 executes an IACK cyclethat is bound for the
VMEbus

0 The MC68030 sets the DWB hit in the VMEchip

o The MC68030 executes a “multiple address RMC” cycle that is
bound for the local DRAM and the WAITRMC bit is setin the PCC

Requesting VMEbus mastership is also affected by the RONR bit in the
VMEchip LCSR.
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The requester maintains VM Ebus mastership as long as one of the
following conditionsis met:

o The MC68030 is executing a VMEbus cycle

0 The RWD bit is cleared in the VMEchip and no other VMEbus
master is activating a bus request

0 The RNEVER bit is setinthe VMEchip
0 The DWB bit isset in the VMEchip
0 The MC68030 is performing an RMC sequence to the VM Ebus

0 The MC68030 is finishing an RM C sequence that started in local
DRAM while the WAITRMC bit was set in the PCC

VMEDbus Slave Interface

The VMEchip providesthe VMEbus slave interface for the MVME147S.
When the VM Ebus wants to access the DRAM or VM Echip control
registers, the VM Ebus map decoder selects the VMEchip. For aDRAM
access, the VMEchip requeststhelocal busand after obtaining mastership,
the VMEchip activates the proper signals to accessthe DRAM. The
DRAM noatifies the VMEchip and the VM Echip notifies the VMEbus
when the DRAM has completed. Mastership of the local busis not
required to access the VMEchip Global Control and Status Registers. The
VMEbus cannot access any other resources than DRAM on the
MVME147S.

Peripheral Channel Controller (PCC)

The PCC isan ASIC designed device for the MVME147Sto allow the
required functionsto fit on aVVM Ebus double-high form factor board. The
PCC includes the following features:

o DMA channel for SCSI data
0 8-hit to 32-hit converter for SCSI data
0 SCSI chip interface

0 Local processor interrupter/handler
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0 Peripheral chip map decoder

0 Two programmable tick timers

o Watchdog timer.

o Paralle (Centronics) printer interface
0 Control and status registers

0 RESET and ABORT switch interface
0 Power up reset interface

o AC Fal interrupter

0 Refresh timer for local DRAM

DMA Channel Controller

The PCC includes a DMA Channel Controller (DMAC) to move data
between the SCSI chip and memory. The DMA channdl features a 32-bit
address pointer for data transfers, a 32-bit pointer for the command
chaining table, and a 24-bit byte counter. Because of its 8-hit to 32-hit data
bus width conversion, the chip moves SCSI data at rates up to
1.5MB/second while using less than 25 percent of the local bus bandwidth
when doing aDMA to local DRAM.

DMAC Initiation Mode

The DMAC has two initiation modes: direct and command chaining
(scatter- gather). In the direct mode, the data address pointer and the byte
count are loaded into the chip. In the command chaining mode, a table of
data addresses and byte countsis placed in local RAM and the address of
thetableisloaded into the chip. The chip walks through the addresses and
byte counts from the local RAM to move each block of data asindicated
by the table. Scatter- gather operations are supported by command
chaining. The PCC can DMA to/from local DRAM and VM Ebus memory
only. Any other accessresultsin local bus time- out.
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DMAC Operation States

Idle State

The DMAC isalways in one of three operational states: idle state, table
walk state, or data transfer state. The DMA sequences through the three
depending upon the contents of the DMA control register which is
initialized by the MPU.

The DMAC sarts out from reset in the idle state. It staysin the idle state
until the DMAC isenabled (DMAEN set to 1). It returnsto the idle state
when the DMAC has completed the requested operations (normally or
with error). It does not leave the idle state again until all error status bits
are cleared and DMAEN isagain set to 1.

Data Transfer State

When DMAEN is set, the DMAC goes directly to the data transfer state
unlessthe Table Wak (TW) bitisset. If TW isset, the DMAC tablewalks
before entering the data transfer state. In either event, when the data
transfer stateis entered, the DMAC moves data between local DRAM and
the WD33C93 (SCSI bus interface controller). The DMAC reads/writes
datain local DRAM using the address contained in the data address
register. Data transfers continue until the byte count register reaches 0. At
this point, the DM A C setsthe done bit and enterstheidle state unless more
table walking is indicated by the link bit in the byte count register.

Table Walk State

The table address and table function code registers point to the table. The
following table shows a sample table. The table has two entries for each
data block: the data address and the byte count. When the DMAC table
walks, it copies the first longword from the table into the table address
register, and the second longword from the table into the byte count
register. It then goesto the data transfer state. If the table walk caused the
link bit to be set, the DMAC table walks again after the datatransfer state
has ended.
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Note The DMAC table must dways be placed within 32-bit
memory. The PCC terminates if 8-bit or 16-bit memory is
encountered during a table walk.

Table 5-1. Example DMA Table

Memory Address |Data Comments

$00010000 $00020000 |Thefirst block of data starts at $20000

$00010004 $85000100 |There are more entries, FC's = 5, move $100 bytes
$00010008 $00128000 | The second block of data starts at $128000
$0001000C $83001000 |There are more entries, FC's = 3, move $1000 bytes
$00010010 $00045000 | Thethird block of data starts at $45000

$00010014 $03000050 | There are no more entries, FC's = 3, move $50 bytes

DMAC Error Conditions

If any error is encountered during the table walk or the data transfer state,
the DMAC goesimmediately to the idle state. In addition, it sets the done
bit and the appropriate error bit.

SCSI Data Bus Converter

SCSI Reset

The WD33C93 connectsto aseparate 8-bit data bus on the PCC and not to
the local MC68030 bus. This allows the PCC to collect one longword of
data by transferring one byte at a time from the WD33C93 without using
the processor bus. When alongword is ready, the chip requests the local
bus and transfersit. This scheme lightens the load on the M C68030 local
bus.

Because the WD33C93 does not implement SCSI bus Reset (RST), the
PCC has separate signals to sense and driveit.
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SCSI Chip Interface

The PCC providesthe interface for MC68030 accesses of the WD33C93.
It uses the nonmultiplexed mode which requires that the software use the
WD33C93 pointer registersto accessitsinternal registers. The WD33C93
registers are accessible indirectly through the address register at
$FFFE4000.

Programmable Tick Timers

The PCC featurestwo 16-bit programmabletick timers. A timer generates
aperiodicinterrupt to the M C68030 at the programmed rate. The period is
6.25 psto 0.4 secondsin 6.25 psincrements. The timer may also be
disabled. The timer interrupt level is programmable and it provides a
status/id vector when itsinterrupt is acknowledged.

Watchdog Timer

The PCC includes awatchdog timer function. When enabled by software,
the watchdog timer may be programmed to reset the moduleif it is system
controller. Whenever thewatchdog timer timesout, the FAIL LED islit (in
addition to when the BRDFAIL bit is set in the VMEchip). The watchdog
timer counts outputs from tick timer 1. If the watchdog timer is not reset
by software within the programmed number of ticks, it times out.

Printer Interface

The PCC has a Centronics compatible printer interface. The printer
interface interrupts the MC68030 when it isready for dataor when afault
occurs. The interrupt level is programmable and it provides a status/id
vector when requested.

Control and Status Registers

The PCC hasinput and output signal linesfor controlling variousfunctions
on the MVME147S. There are control linesfor DRAM parity enable,
parity test and parity error status, VM Ebus map select, multiple address
RMC mode, and LANCE address select.
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RESET and ABORT Switches

The PCC providesthe RESET and ABORT switch interface. The RESET
switch signal is debounced and when it is enabled, it causes a reset out
signal. The RESET switch can be enabled/disabled by software.

The ABORT switch signal isdebounced and sent to thelevel 7 interrupter.
When it is enabled, the ABORT switch causes alevel 7 interrupt to the
MC68030. Theinterrupter returns a status/id vector when requested. The
ABORT switch can be enabled/disabled by software.

Power Up Reset

When the PCC receives a power up reset signal, it generates a reset out
signal and sets the power up bit in the control register. The power up bit
can be used by software to determine when a power up reset has occurred.

AC Fail Interrupter

When the AC Fail interrupt is enabled and the PCC receives an AC Fail
signal, aLevel 7 interrupt is sent to the MC68030. The AC Fail interrupt
can be enabled/disabled by software. The AC Fail interrupter provides a
status/id vector when requested.

RAM Refresh Timer

The DRAM used on the MVME147S must be refreshed every 8 ms.
Because there are 512 rows, arow must be refreshed every 15.6 us. The
PCC provides arefresh signal to the DRAM at |east once every 15.6 s.

Serial Port Interface

The MVME147S uses two 28530 Serial Communications Controller
(SCC) devicesto implement the four serial ports. The 5 MHz P clock is
used to generate the baud rate clock and the serial ports support the
standard baud rates (110 through 19,200). Serial port 4 a so supports
synchronous modes of operation.

http://www.motorola.com/computer/literature 511



Functional Description

Thefour serial portsonthe MV ME147S are different functionally because
of the limited number of pins on the P2 connector. Serial port 1isa
minimum function asynchronous port. It usesRXD, CTS, TXD, and RTS.
Serial ports 2 and 3 are full function asynchronous ports. They use RXD,
CTS, DCD, TXD, RTS, and DTR. Seria port 4 isafull function
asynchronous or synchronous port. It uses RXD, CTS, DCD, TXD, RTS,
and DTR. It also interfaces to the synchronous clock signal lines.

All four serial ports use RS-232C drivers and receivers located on the
MVME147S and all the signal lines are routed to P2. The configuration
headers are located on the MVME147S and the MVME712. An externa
I/O transition board such asthe MV ME712 must be used to convert the P2
pin out to industry standard connectors.

Headers on the MV ME712 provide jumper selectable optionsfor each RS-
232C interface to be configured to connect to DTE or DCE.

For additional information on the SCCs, refer to the Zilog literature listed
in Related Specifications.

Ethernet Interface

The Ethernet interface is not used on the MVME147SRF.

The MVME147S uses the AM 7990 Local Area Network Controller for
Ethernet (LANCE) and the AM 7992 Seria Interface Adapter (SIA) to
implement the Ethernet transceiver interface. The balanced differential
transceiver signal lines from the AM 7992 are coupled via an onboard
transformer to signal lines that go to P2 and eventually to the MVME712
transition board where they are connected to an industry standard DB-15
connector.

The AM7990 performs DMA operations to perform its normal functions.
The MVME147S restricts AM 7990 DMA to local DRAM only. The

AM 7990 cannot accessthe VMEDus. If the DRAM sizeislessthan 16MB
then it repeatsitself in the AM7990 16MB memory map. If it is more
16MB, then the AM 7990 accesses the section of DRAM defined by the
LANA24 and LANAZ25 bitsin the PCC RAM base register (bits6 and 7 of
$FFFE102B.
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Every MVME147Sisassigned an Ethernet station address. The addressis
$OBOOIE2X X XX X where XX XXX is the unique number assigned to the
module (every MV ME147S has a different value for XXXXX).

Each Ethernet station address is displayed on alabel attached to the back
of the MVME147S front panel. In addition, the XXXXX portion of the
Ethernet station addressis stored in BBRAM, location $FFFEQ778 as
F2XXXXX.

If Motorolanetworking softwareisrunning on an MVME147S, it usesthe
2XXXXX vaue from BBRAM to complete the Ethernet station address S
($08003E2X XX X X). The user must assure that the value of 2XXXXX is
maintained in BBRAM. If the value of 2XXXXX islost in BBRAM, the

user should use the number on the front panel label to restore it. Note that
MVME147Sbug includes the “LSAD” command for examining and

updating the BBRAM XXXXX value.

If non-Motorola networking software is running on an MVME147S, it

must set up the 7990 so that the Ethernet station address is that shown on
the front panel label to ensure that the module has a globally unique
Ethernet station address.

SCSI Interface

The MVME147S has a SCSI mass storage bus interface. The SCSI bus is
provided to allow mass storage subsystems to be connected to the
MVME147S. These subsystems may include hard and floppy disk drives,
streaming tape drives, and other mass storage devices. The SCSI interface
is implemented using the WD33C93 controller. DMA to/from the
WD33C93 is implemented through the PCC.

Data Bus Structure

The data bus structure on the MVME147S is arranged to accommodate the
8-bit, 16-bit, 32-bit, and 16/32-bit ports that reside on the board. The 8-bit
ports are connected to D24-D32 of the local bus, 16-bit ports are connected
to D16- D32 of the local bus and 32-bit ports are connected to D0O0-D32 of
the local bus.

http://www.motorola.com/computer/literature 5-13



Functional Description

Battery Backed Up RAM and Clock

The Mostek MK48T02 RAM and clock chip is used on the MVME147S.
This chip provides atime-of-day clock, oscillator, crystal, power fail
detection, memory write protection, 2040 bytes of RAM, and a battery in
one 24-pin package. The clock provides seconds, minutes, hours, day,
date, month, and year in BCD 24-hour format. Correctionsfor 28, 29 (leap
year) and 30 day months are automatically made. No interrupts are
generated by the clock. Theinternal battery has atypical life span of 3 to
5 years when the clock is running and a minimum of 10 years when the
clock has not been put in operation.

ROM/PROM/EPROM/EEPROM

There are four 32-pin ROM/PROM/EPROM/EEPROM sockets on the
MVME147S. They are organized as 2 banks with two sockets per bank.
The banks are configured as word ports to the MPU. Each bank can be
separately configured for 8K x 8, 16K x 8, 32K x 8, 64K x 8, 128K x 8,
256K x 8, 512K x 8, or 1M x 8 ROM/PROM/EPROM devicesor 2K x 8,
8K x 8, or 32K x 8 EEPROM devices.

There are severa different algorithms for erasing/writing to EEPROM
devices depending on the manufacturer. The MVME147S supports only
those deviceswhich have astatic RAM compatible erase/write mechanism
such as the Xicor X28256 or X2864H.

Device Timing Requirements

The ROM/PROM/EPROM/EEPROM devices must meet the timings
shown in Figure 5-1. The ROM/PROM/EPROM/EEPROM devices are
guaranteed the timings shown in Figure 5-2.
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Figure 5-1. Timings Required by the MVME147S
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Figure 5-2. Timings Guaranteed by MVME147S #i299202
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EEPROM Power Up/Power Down Considerations

Interrupt Handler

The MVME147S provides no protection against inadvertent writes to
EEPROM that might happen at power up or power down time. Most
devices provide some level of internal protection. To gain “absolute
protection” devices with additional “software protection” are
recommended.

5

The MC68030 may be interrupted by many sources. All interrupt sources
are software enabled/disabled. Some have software programmable levels
and all interrupt sources supply a vector during an interrupt acknowledge
cycle.

The PCC chip decodes the MC68030 address bus and function codes to
determine when an interrupt cycle is in progress. When the PCC detects an
interrupt acknowledge cycle at the level it is interrupting on, it passes a
status/id vector. Otherwise, it generates an interrupt acknowledge out
signal to the VMEchip. When the VMEchip detects an interrupt
acknowledge in signal from the PCC and it is interrupting at that level, it
passes a status/id vector. Otherwise, it requests mastership of the VMEbus
(if it does not have mastership), and it drives the VMEbus signal lines to
initiate an interrupt acknowledge cycle. The interrupting slave returns a
status/id vector.

Within a level, the interrupts from the PCC have the highest priority
followed by the VMEchip and the VMEbus interrupts have the lowest
priority.

Interrupt sources and vectors are listed in the following table.

Table 5-2. MVME147S Interrupt Sources and Vectors

Interrupt Source |Path Vector Source |Vector Level

ACFAIL PCC PCC Y%XXXX0000 |7

BERR PCC PCC Q%X XXX0001 |7

ABORT PCC PCC Y%XXXX0010 |7

Serial Ports PCC 78530 devices |See Z8530 Data |Prog
Sheet
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Table 5-2. MVME147S Interrupt Sources and Vectors

vector register (address $FFFE2013) bits 3 through 7.

Interrupt Source |Path Vector Source|Vector Level
PCC PCC %XXXX0011 |Prog
LANCE PCC PCC %XXXX0100 |Prog
SCsSl Port PCC PCC %XXXX0101 |Prog
SCSI DMA PCC PCC %XXXX0110 |Prog
Printer Port PCC PCC %XXXX0111 |Prog
Tick Timer (1) PCC PCC %XXXX1000 |Prog
Tick Timer (2) PCC PCC %XXXX1001 |Prog
Softwareint (1) PCC PCC %XXXX1010 |Prog
Softwareint (2) PCC PCC %XXXX1011 |Prog
WPBERR VMEchip VMEchip %YYYYY11l |7
SYSFAIL VMEchip VMEchip %YYYYY110 |6
SIGHP VMEchip VMEchip %YYYYY101 |5
LM1 VMEchip VMEchip %YYYYY100 |4
IACK VMEchip VMEchip %YYYYYO1l |3
LMO VMEchip VMEchip %YYYYYO010 |2
SIGLP VMEchip VMEchip %YYYYYO01 |1
VMEbus IRQ7* VMEchip From Determined by |7
interrupting VMEbus dave
VMEbus dave
VMEbus IRQ6* VMEchip Sameasabove |Sameasabove |6
VMEbus IRQ5* VMEchip Sameasabove |Sameasabove |5
VMEbus IRQ4* VMEchip Sameasabove |Sameasabove |4
VMEbus IRQ3* VMEchip Sameasabove |Sameasabove |3
VMEbus IRQ2* VMEchip Sameasabove |Sameasabove |2
VMEbus IRQ1* VMEchip Sameasabove |Sameasabove |1
Notes:
1 XXXX isthe value programmed into the PCC interrupt vector
register (address $FFFE102D) bits 4 through 7.
2. YYYYY isthevaue programmed into the VM Echip interrupt
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Front Panel Switches and Indicators

There are two switches on the front panel of the MVME147S. The
switches are RESET and ABORT. The RESET switch resets al onboard
devices and drives SY SRESET* if the MVME147S is the system
controller. The RESET switch may be disabled by software. Refer to the
RESET and ABORT Switchesin this chapter.

The ABORT switch generates aLevel 7 interrupt when enabled. It is
normally used to abort program execution and return to the debugger. The
ABORT switch may be disabled by software. Refer to the RESET and
ABORT Switchesin this chapter.

There are four LED indicators on the front panel of the MVME147S. The
indicators are RUN, STATUS, FAIL, and SCON. RUN islit when the
MC68030 Address Strobe (AS*) pinislow. STATUS islit when the
MC68030 STATUS* pinislow. FAIL islit when the Board Fail
(BRDFAIL) bit is set in the VM Echip or when watchdog time-out occurs
in the PCC. SCON islit when the MVME147S is the VMEbus system
controller.

Onboard DRAM

The DRAM is accessible by the MC68030, PCC, LANCE, and VMEDbus.
It is specifically optimized for the M C68030.

The parity feature is not implemented on the MVME147SRF.

The MVME147S has parity check which operates in one of three user
selectable modes. In mode 1, no parity checking is performed and the
DRAM operates at maximum speed.

Inmode 2, parity checking is performed for all bus mastersand the DRAM
operates at maximum speed when the MC68030 is bus master. When a
parity error occursin mode 2 and the MC68030 isthe local bus master, the
bus error signal is not activated during the current cycle. The bus error is
activated during all subsequent MC68030 DRAM cycles. All other bus
masters are notified of parity errors during the current cycle, consequently
their DRAM access time increases by 1 clock.
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In mode 3, parity checking is performed for al bus masters and parity
errors are reported during the current cycle. In this mode, the DRAM
access time is extended by one clock cycle to allow for parity checking.

MC68030 DRAM Accesses

The MC68030 is the default local bus master, thereforeit isthe local bus
master as long as no other device requests local bus mastership.

PCC DRAM Accesses

When the PCC needsto transfer data, it requestslocal bus mastership from
the multiport arbiter. When the PCC has been granted local bus
mastership, it executes one bus cycle and then rel eases bus mastership. If
aparity error is detected during a PCC to DRAM read cycle, abuserror is
returned to the PCC.

VMEbus DRAM Accesses

When the VM Ebus map decoder detects an onboard DRAM select, the
VMEchip requests local bus mastership form the multiport arbiter. When
the multiport arbiter has granted local bus mastership, a DRAM read or
write cycle happens and the VM Echip activatesthe DTACK* (or BERR*
if parity isenabled and a parity error occurs) signal on the VMEbus. If the
VMEDbus master is executing a read-modify-write cycle (RMC) to the
DRAM, the multiport arbiter allows rearbitration of thelocal bus between
theread and write portions of the sequence. It does not, however, alow the
MC68030 to regain local bus mastership until both the read and write
cycles have occurred to the DRAM.

When the VM Ebus requests local bus mastership and the MC68030 isthe
current local bus master and it is executing a cycle that requires the
VMEDbus, then adual port lockup condition occurs and the VM Echip
signals aretry to the MC68030 by activating the BERR* and HALT*
signal lines together. The M C68030 responds by aborting the current
cycle, at which time it relinquishes local bus mastership so that the
multiport arbiter can grant it to the VMEbus. When the VMEbus has
finished withthe DRAM, the multiport arbiter returnslocal bus mastership
to the MC68030 and it retries the cycle that was aborted to allow the dual
port access.
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LANCE DRAM Accesses

Refresh

Local Bus

When the LANCE needsto access DRAM it requests|ocal bus mastership
from the multiport arbiter. When granted, the LANCE performs up to 16
DRAM accesses, then gives up local bus mastership. If a parity error
occurs while enabled, the DRAM controller indicates it by not activating
LANRDY* to the LANCE. The LANCE sees this as amemory fault and
gives up local bus mastership.

The DRAM devices require that each of their 512 rows be refreshed once
every 8 ms. To accomplish this, once every 15 s, the refresh timer
reguests that the RAM sequencer perform a Column Address Strobe
(CAS) before Row Address Strobe (RAS) refresh cycle.

Multiport Arbiter

Because the local address and data buses are used to access the onboard
DRAM and the VMEDbus, any devices that uses these resources must
become the local bus master first. The MC68030 arbitration logic (Bus
Request (BR*), BusGrant (BG*), Bus Grant Acknowledge (BGACK*))is
used by the multiport arbiter to transfer local bus mastership from the
current master to the next master. During normal operation the MC68030
isthe local bus master.

When the PCC, the LANCE, or the VM Ebus requests use of the local bus,
the multiport arbiter activates BR* to the MC68030. The MC68030
responds by activating BG*, finishing its current cycle (if oneisin
progress), and giving up local bus mastership. At this point, the multiport
arbiter grants local bus mastership to the highest priority requesting
device. The granted device uses the local bus and then relinquishes local
bus mastership. If another deviceisrequesting local bus mastership at this
time, the multiport arbiter grantsit to the device, otherwise the MPU
resumeslocal bus mastership. The arbitration priority in high order to low
order is: LANCE, PCC, VMEbus, and MPU.
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Reset

There are five sources of reset on the MVME147S.

SYSRESET* Resets all onboard devices.

Power on Reset Resets all onboard devices and drives SY SRESET* if this
board is system controller.

Front Panel RESET Resets all onboard devices and drives SY SRESET* if this
board is system controller.

Remote Reset When aremote switch is connected to front panel connector J4,
it functions the same as the front panel RESET switch.

Watchdog Time-Out Resets all onboard devices and drives SY SRESET* if this
board is system controller.

MC68030 RESET Does nothing.
Instruction

Sources of Bus Error (BERR?)

The devices on the MVME147S that are capable of activating alocal bus
error are described below.

Local Bus Time-Out

A Local Bus Time-Out (LBTO) occurs whenever an MPU or PCC access
(outside of the VMEbus range) does not complete within the programmed
time. If the system is configured properly, this should only happen if
software accesses a nonexistent location within the onboard addressrange.
Whenever an LBTO occurs, the LBTO status bit is set in the VMEchip.

VMEbus Access Time-Out

A VMEbus Access Time-Out (VATO) occurs whenever a PCC or
MC68030 VM Ebus bound cycle does not receive a VMEbus BG within
the programmed time. Thisis usually caused by another bus master
holding the busfor an excessive period of time. When aVVATO occurs, the
VATO status bit is set in the VMEchip.

5-22
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VMEbus BERR*

The VMEbus BERR* occurs when the BERR* signal lineis activated on
the VM Ebuswhile the MC68030 or PCC isthe VM Ebus master. VMEbus
BERR* should occur only if:

0 Aninitiaization routine samplesto seeif adeviceis present on the
VMEbus and it is not

0 Bad software accesses a nonexistent device within the VM Ebus
range

0 Bad configuration tries to access adevice on the VMEbus
incorrectly (such asdriving LWORD* low to a 16-bit board)

0 A hardware error occurs on the VMEbus
o A VMEbus slave reports an access error (such as parity error)

Whenever aVMEbus BERR occurs, the VM Ebus BERR statusbit isset in
the VMEchip.

Local RAM Parity Error

When parity checking is enabled, the current bus master receives a bus
error (or noLANRDY*, if LANCE) if it isaccessing thelocal DRAM and
aparity error occurs. If the MC68030 isthe local bus master when the
parity error occurs, the Parity Error (PE) status bit is set in the PCC status
register. Note that thisbit isonly useful if mode 3 parity checking is set. If
mode 2 parity checking is set, the MC68030 is not able to read status after
the occurrence of the parity error.

Bus Error Processing

Because different conditions can cause bus error exceptions, the software
must be able to distinguish the source. To aid in this, the MVME147S
provides status bits in the VMEchip and PCC chip.

Generally, the bus error handler can interrogate the status bits and proceed
with the result. However, two conditions can corrupt the status bits:
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1. Aninterrupt can happen during the execution of the bus error
handler (before an instruction can writeto the statusregister to raise
the interrupt mask). If the interrupt service routine causes a second
bus error, the status that indicates the source of the first bus error
may be lost. The software must be written to deal with this. The
PCC can be programmed to generate aLevel 7 interrupt when abus
error occurs. Thismay help force the MC68030 to a known place
when a bus error occurs.

2. The PCC can take a VMEbus bound BERR* (which updates the
status bits) between the M C68030 receiving and handling of a bus
error, or vice-versa.

MVME147S Support of MC68030 Indivisible Cycles

The MC68030 performs operations that require indivisible cycle
sequences to the local DRAM and to the VMEbus. The MVME147S
requires special circuitry to support these operations. Indivisible accesses
to asingle address are called Single Address Read-M odify-Write Cycles
(SARMC). Indivisible accesses to multiple addresses are called Multiple
Address Read-M odify-Write Cycles (MARMC).

SARMC cycles (caused by Test and Set (TAS) and single byte Compare
and Swap (CAS) instructions) are supported fully by the MVME147S.
Thisis possible because the VMEbus defines such cycles.

MARMC cycles(caused by CA S2 and multi-byte CASinstructionsand by
MMU tablewalking) are conditionally supported by the MVME147S. The
VMEbus does not define these cycles.

The WAITRMC bit in the PCC controlsthe support of MARMC cycles. If
WAITRMC iscleared, MARMC cycles are not guaranteed to be
indivisible. Furthermore, if MARMC cycles straddle onboard DRAM and
VMEbus memory, the MVME147S malfunctions.

If WAITRMCisset, MARMC cyclesare guaranteed to beindivisible only
if the other VMEDbus board implements its MARMC cycles the same way
asthe MVME147S (with WAITRMC set). Note that setting the
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WAITRMC hit can be a performance penalty. When the bit is set, the
MVME147S waits to become VM Ebus master before it executes any
MARMC cycle (even though it may be going only to onboard DRAM).
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