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CUSTOMER LETTER

This letter is directed to customers using MVME135Bug, Revision 1.0, and to
software designers writing code for the MC68681 DUART on the MVME135. The
purpose is to clarify an error in the data sheet on the MC68681 which defines
the reset condition of the Interrupt Status Register (ISR) as $00. Two
potential situations exist that can cause this register to not be read as $00
after a power-up or reset condition.

The first case involves bits two and six of the ISR, the Delta Break bits for
each serial port. Due to an anomaly in the chip circuitry, either of these
bits may be set after a power-up condition. This anomaly has been verified by
both vendors of the chip (Motorola and Signetics) and should not be considered
fatal faults in the part, as their powsr-up conditions will not affect normal
operation of these bits. The proper initialization sequence for these bits is
to write all port control registers to desired values, then issue a "Reset
Channel x Break Change Interrupt" command for each channel. At this point,
the state of these bits will be valid and further operations of these bits
will be accurate.

The second case involves bit three of the ISR, the Counter/Timer Ready bit.
This bit may be set after a power-up or reset condition and prior to being
read by software in the ISR. The reason for this is that the MC68681 powers
up in the free running timer mode, and the timer may reach the end of a count-
down sequence, setting the Counter/Timer Ready bit at any time after release
of the reset line. This status condition is normal to the device and will not
affect normal operation of the part. The proper initialization sequence for
the MC68681 timer is to initialize the desired timer modes, then perform a
read of the Stop Counter command address to clear ISR bit three. At this
point, further setting of the bit will be due to normal counter/timer
operation and may be considered valid.

Due to operation of the ISR in the MC6B681 as described above, intermittent
failures of the MVME135Bug, Revision 1.0, confidence test at test $A0 may be
observed. These failures are related to the ISR not containing $00 after
reset. As described, this is not a fatal error, and the MVME135Bug will
operate normally after exiting the confidence test. Future releases of the
MVME135Bug will correct for the operation of the MC68681 and will not
demonstrate this error.

We apologize for any inconvenience this may cause.

271781 PRINTED IN USA 167881 MPS IM
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SAFETY SUMMARY
SAFETY DEPENDS ON YOU

The following general salety precautions must be observed during all phases of operation. service, and
repair of this equipment. Failure to comply with these precautions or with specific warnings elsewhere
in this manual violates safety standards of design, manutacture, 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 certaln dangers of which we are aware. You, as
the user of the product, should follow these warnings and all other safety precautions necessary for
the sale operation of the equipment in your operating environment.

GROUND THE INSTRUMENT.

To minimize shock hazard, the equipment chassis and enclosure must be connected to an electrical
ground. The equipment is supplied with a three-conductor ac power cable. The power cable must either
be plugged into an approved three-contact electrical outlet or used with a three-contact to two-contact
adapter. with the grounding wire (green) firmly connected to an electrical ground (safety ground) at the
power outlet. The power jack and mating plug of the power cable meet international Electrotechnical
Commission (IEC) safety standards.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE.
Do not operate the equipment in the presence of flammable gases or fumes. Operation of any electrical
equipment in such an environment constitutes a definite safety hazard.

KEEP AWAY FROM LIVE CIRCUITS.

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

DO NOT SERVICE OR ADJUST ALONE.
Do not attempt internal service or adjustment unless another person, capable of rendering first aid and
resuscitation, is present.

USE CAUTION WHEN EXPOSING OR HANDLING THE CRT.

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

DO NOT SUBSTITUTE PARTS OR MODIFY EQUIPMENT.

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

DANGEROUS PROCEDURE WARNINGS.

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

WARNING

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

sPD 15163 R-1 (1/88)




PREFACE

This manual provides general information, hardware preparation,
installation instructions, functional description, and support
information for the MVMELI35/MVME136 Monoboard Series of 32-Bit
Microcomputers.

This manual is intended for anyone who wants to design OEM systems,
supply additional capability to an existing compatible system or in
a Tab environment for experimental purposes.

A basic knowledge of computers and digital logic is assumed.
To use this manual, you should be faimilar with the publications

listed in the Related Documentation paragraph in Chapter 1 of this
manual.



The computer programs stored in the read only memories of this device contain .
material copyrighted by Motorola Inc., first published 1988, and may be used

only under a license such as the License for Computer Programs (Article 14)
contained in Motorola’s Terms and Conditions of Sale, Rev. 1/79.

WARNING

THIS EQUIPMENT GENERATES, USES, AND CAN RADIATE RADIO
FREQUENCY  ENERGY AND 1IF NOT [INSTALLED AND USED 1IN
ACCORDANCE WITH THE [INSTRUCTIONS MANUAL, MAY  CAUSE
INTERFERENCE TO RADIO COMMUNICATIONS. IT HAS BEEN TESTED
AND FOUND TO COMPLY WITH THE LIMITS FOR A CLASS A
COMPUTING DEVICE PURSUANT TO SUBPART J OF PART 15 OF FCC
RULES, WHICH ARE DESIGNED TO PROVIDE REASONABLE PROTECTION
AGAINST SUCH INTERFERENCE WHEN OPERATED IN A COMMERCIAL
ENVIRONMENT. OPERATION OF THIS EQUIPMENT IN A RESIDENTIAL
AREA IS LIKELY TO CAUSE INTERFERENCE IN WHICH CASE THE
USER, AT HIS OWN EXPENSE, WILL BE REQUIRED TO TAKE -~
WHATEVER MEASURES NECESSARY TO CORRECT THE INTERFERENCE.

VMEmodule, VSBbus, and 135bug are trademarks of Motorola Inc.

Second Edition
Copyright 1989 by Motorola Inc.
First Edition April 1987



MVME135, MVME135-1, MVME135A,
MVME136, AND MVME136A
32-BIT MICROCOMPUTERS

USER’S MANUAL
(MVME135/D2)



The information in this document has been carefully checked and is
believed to be entirely reliable. However, no responsibility is
assumed for inaccuracies. Furthermore, Motorola reserves the right
to make changes to any products herein to improve reliability,
function, or design. Motorola does not assume any 1iability arising
out of the application or use of any product or circuit described
herein; neither does it convey any license under its patent rights
or the rights of others.
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GENERAL INFORMATION

CHAPTER 1 - GENERAL INFORMATION

1.1 INTRODUCTION

This user’s manual provides general information, preparation and
installation instructions, operating instructions, functional
description, and support information for the MVME135/MVME]136 series
of 32-bit microcomputers (refer to section 1.5 for the different
module configurations). Unless otherwise specified, these
microcomputers are referred to as the MVME135/136 throughout the
contents of this user’s manual.

1.2 FEATURES
The features of the MVME135/136 include:

o MC68M2@ Virtual Memory Microprocessor with 32-bit address and data
at 16.67 MHz or 20.64 MHz.

¢ IMb of shared Tlocal DRAM with no wait cycles, 32-bit wide;
accessible from the VMEbus with optional parity (MVME135,
MVME135-1, and MVME136 versions only).

e4Mb of shared local DRAM with one wait cycle, 32-bit wide;
accessible from the VMEbus with optional parity (MVME135A version
only).

e 4Mb of shared local DRAM with two wait cycles, 32-bit wide;
accessible from the VMEbus with optional parity (MVME136A version
only). Parity does not add any additional wait cycles for this
version.

eOn-board socket for MC68881 floating Point Coprocessor (FPCP) at
16.67 MHz or 20.08 MHz.

e 0On-board socket for MC68851 Demand Paged Memory Management Unit
(PMMU) at 16.67 MHz (MVME136 and MVME136A versions only).

eMulti-master VME Subsystem Bus (VSBbus) interface; 32-bit
secondary bus support.

e VMEbus interface; 32-bit address and data.
¢ VMEbus Interrupt Handler.

o 78@36A Programmable Timer Module.

e Periodic tick interrupt (level 6).

eWatchdog reset (momentary local reset, local reset and hold, or a
system level reset may be software selected).

e VSBbus can eliminate "software holes” in VMEbus memory map caused
by exception tables and stacks.

1-1




GENERAL INFORMATION

eSingle level system controller capability (level is jumper
selectable).

eHigh level multiprocessor control and status registers used for
inter-processor signaling and communication.

e Round Robin requesting provides fairness of VMEbus mastership for
systems with multiple MVME135/136s (software selectable).

s Two front panel RS-232C serial ports with level translators;
eliminating the need for a transition board between the
MVME135/136 and a terminal or modem.

¢ Two on-board ROM sockets for a capacity of 128Kb (configured for
Industry Standard JEDEC 28-pin ROM/PROM/EPROM devices: user
provided).

1.3 SPECIFICATIONS

General specifications for the MVME135/136 are provided in the
following table. Sections 1.2.2 and 1.2.3 detail cooling
requirements and FCC compliance, respectively.

TABLE 1-1. MVME135/136 SPECIFICATIONS

Characteristic Specification

Microprocessor MC68@2@ 32-bit microprocessor

Clock signatl:
MVME135/135A/136/136A 16.67 MHz CPU clock frequency

MVME135-1 20.08 MHz CPU clock frequency

Power requirements:

MVME135/135-1/135A +5 Vdc, 6.75 Amaximum (5.6 A typical)
+12 Vdc, 56 mA maximum (16 mA typical)
-12 Vdc, 96 mA maximum (38 mA typical)

MVME136/136A +5 Vdc, 7.608 A maximum (5.8 A typical)
+12 Vdc, 5@ mA maximum (19 mA typical)
-12 Vdc, 98 mA maximum (30 mA typical)

NOTE: Backplane Connectors -- The P2 backplane
is not only necessary for 32-bit operation but
is also used to connect +5 V to the MVME135/136
module for current distribution. The module
draws 5.6 A under typical operaticn and should
not be operated without a P2 backplane.

1-2



GENERAL INFORMATION

TABLE 1-1. MVME135/136 SPECIFICATIONS (cont.)

Characteristic

Specification

Addressing:
System Size

(Total on-/off-board)

ROM/EPROM

Serial 1/0 ports

Timer

Interrupts

On-board memory
MVME135/135-1

MVMEI36

MVME135A
MVME136A

Temperatures:
Operating

Storage

Relative humidity

Physical size (PCB):

Height x width
Thickness

32-bits = 4 gigabytes linear address space

Two EPROM/ROM sockets for 16Kb or 32Kb devices
using +5 Vdc only (JEDEC standard 28-pin
devices; user supplied).

Two multi-protocol serial communications
channels with RS-232C interface (connection
made via two DB-9 connectors from the front
panel).

A 78036A programmable timer module with three
independent 16-bit timers.

Any seven possible VMEbus interrupts can be
received by the MVMEI35/136. VSBbus has
interrupt capability., as do most on-board
devices.

IMb, Bwait state without parity and 1 wait state
with parity.

IMb, 1 wait state without parity and 2 wait
states with parity. The MC68851 Paged Memory
Management Unit (PMMU) adds 1 wait state to
local memory accesses.

4Mb, 1 wait state with or without parity.

4Mb, 2 wait states with or without parity. The
MC6885]1 Paged Memory Management Unit (PMMU)
adds 1 wait state to Tocal memory accesses.

@ to 50 degrees C (inlet air temperature with
forced air cooling)

-48 to 85 degrees C
5% to 95% (non-condensing)

(not including the front panel)
6.38 inches (16.88 cm) x 9.19 inches (23.34 cm)
@.862 inch (8.157 cm)

1-3




GENERAL INFORMATION

TABLE 1-1., MVME135/136 SPECIFICATIONS (cont.)

Characteristic Specification

Part projections:

Component side #.5@ inch (1.27 cm) maximum

Solder side @.067 inch (#.17 cm) maximum
Connectors:

VMEbus/VSBbus DIN triple row, 96-pin male (P1, P2)

RS-232C DB-9, 9-pin female (J9, J18)

1.3.1 Cooling Requirements

Motorola VMEmodules are specified, designed, and tested to operate
reliably with an incoming air temperature range from @ degrees C to
50 degrees C (32 degrees F to 122 degrees F) with forced air cooling.
Temperature qualification is performed in a standard Motorola
VMEsystem 1008 chassis. Twenty-five watt load boards are inserted
in the two card slots, one on each side, adjacent to the board under
test to simulate a high power density system configuration. An
assembly of three axial fans, rated at 1088 CFM per fan, is placed
directly under the MVME card cage. The incoming air temperature is
measured between the fan assembly and the card cage where the
incoming airstream first encounters the board under test. Test
software is executed as the module is subjected to ambient
temperature variations. Case temperatures of critical, high power
density integrated circuits are monitored to ensure component
vendors specifications are not exceeded.

While the exact amount of airflow required for cooling depends on
the ambient air temperature and the type, number, and location of
boards and other heat sources, adequate cooling can usually be
achieved with 18 CFM flowing over the module. Less air flow is
required to cool the module in environments having lower maximum
ambients. Under more favorable thermal conditions it may be
possible to operate the module reliably at higher than 58 degrees C
with increased air flow. It is important to note that there are
several factors, in addition to the rated CFM of the air mover, which
determine the actual volume of air flowing over a module.

1.3.2 FCC Compliance

The MVME135/136 module is tested in an FCC-compliant chassis, and
meets the requirements for Class A equipment. FCC compliance was
achieved under the following conditions:

1-4



GENERAL INFORMATION

1. Shielded cables on all external I/0 ports.

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

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

4. Front panel screws properly tightened.

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

1.4 GENERAL DESCRIPTION

The MVME1I35/136 is a high performance MC68628 microprocessor-based
module implemented on a VME double-high, single-wide form-factor.
The MVME135/136 incorporates an MC68@2@, a 32-bit address and data
microprocessor, a high Tevel multiprocessor CSR, and IMb or 4Mb of
fast DRAM. Other main features provided include a Demand Paged
Memory Management Unit (PMMU), a Floating Point Coprocessor (FPCP),
and interfaces to the VMEbus and the VSBbus.

The MVME135/136 is designed for those applications which require
fast on-board RAM and a secondary bus (VSBbus). The features of the
MVME135/136 include high performance and an elegant architecture.
The MVME135/136 is especially suited to applications requiring
multiple processors where the efficiency of inter-processor
communication is important.

The 135bug resident debug package (refer to Motorola publication
MVME135BUG) 1is the firmware package designed for use with the
MVME135/136 module. 135bug provides a powerful system debugging
tool for VMEmodule systems. This firmware features a one line
assembler/disassembler, provisions for upload/download, and disk
bootstrap commands. 135bug is available as an EPROM-based resident
package which is plugged into IC sockets U54 and U56 on the
MVME135/136.

1.5 MVME135/136 CONFIGURATIONS

There are five module configurations available in the MVME135/136
series of 32-bit microcomputers. These configurations are listed in
the following table.

1-5




GENERAL INFORMATION

TABLE 1-2. MVME135/136 CONFIGURATIONS

Module CPU Clock On-Board MC68881 MC68851

Designation Cycle (MHz) Memory (FPCP) (PMMU)
MVME135 16.67 1Mb Yes No
MVME135-1 20.00 1Mb Yes No
MVME135A 16.67 4aMb Yes No
MVME136 16.67 1Mb Yes Yes
MVME136A 16.67 4Mb Yes Yes

1.6 REFERENCE DOCUMENTATION

The following publications may provide additional helpful
information. If not shipped with this product, they may be
purchased from Motorola’s Literature Distribution Center, 616 West
24th Street, Tempe, Arizona 85282; telephone (682) 994-6561.

MOTOROLA
DOCUMENT TITLE PUBLICATION NUMBER
MC68020 32-Bit Microprocessor U.M. MC68@2@UM/AD
MC68851 Paged Memory Management Unit U.M. MC68851UM/AD
MC68881 Floating-Point Coprocessor U.M. MC68881UM/AD
MVME284-1/-2 Dual Ported Dynamic Memory U.M. MVME 204
MVME284-2F Dual Ported Dynamic Memory U.M. MVME20B4F
MVME224-1/-2 4/8Mb Dynamic Memory U.M. MVME224
MVSB240@ VSBchip U.M. MVSB2400
VME System Architecture Guide MVMESYSAM/D
VME Subsystem Bus (VSBbus) Specification MVMESB
(Rev A.1)

135bug Diagnostic/Debug Package U.M. MVME135BUG

NOTE: Although not shown in the above 1ist, each Motorola MCD manual
publication number is suffixed with characters which
represent the revision level of the document, such as "D2"
(the second revision of a manual); a supplement bears the same
number as the manual but has a suffix such as "Al" (the first
supplement to the manual).

U.M. denotes User’s Manual.
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Additional publications that may provide helpful information are
listed below.

ANSI/IEEE Standard 1014-1987 Institute of Electrical and
Versatile Backplane Bus: VMEbus Electronics Engineers, Inc.
345 East 47th Street
New York, New York 10817

Zilog Z-CI10 (28436) Counter/Timer Zilog Incorporation

and Parallel 1/0 Unit Technical 1315 Del Avenue

Manual Campbell, California 95008
(408) 379-8040

1.7 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 vreferences 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 is Tow.

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

In this manual, assertion and negation are used to specify forcing a
signal to a particular state. In particular, assertion and assert
refer to a signal that is active or true: negation and negate
indicate a signal that is inactive or false. These terms are used
independently of the voltage level (high or 1low) that they
represent.
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HARDWARE PREPARATION

CHAPTER 2 - HARDWARE PREPARATION AND INSTALLATION

2.1 INTRODUCTION

This chapter provides the unpacking, hardware preparation, and
installation instructions for the MVME135/136.

2.2 UNPACKING INSTRUCTIONS

NOTE

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

Carefully unpack the equipment from the shipping carton. Refer to
the packing list and verify that all items are present. Save the
shipping carton and packing materials for storing or reshipping of
the equipment.

CAUTION

AVOID TOUCHING AREAS OF INTEGRATED CIRCUITS:
STATIC DISCHARGE CAN DAMAGE THESE CIRCUITS.

Inspect for any shipping damage. If no damage exists, then the
module can be prepared for operation according to the following
sections of this chapter.

2.3 HARDWARE PREPARATION

This section describes the hardware preparation for the MVME135/136
prior to installation. Observance of this description will ensure
the user that all components are properly configured for operation.

Jumper blocks are used to select the various functions and options
of the module. Before the module is installed, the user should
verify the jumper block configurations and alter the jumpers, as
required, for the user’s particular system operation. The
MVME135/136 has been factory tested and is shipped with factory-
installed jumper configurations that are illustrated in Figure 2-1.
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HARDWARE PREPARATION

Table 2-1 1lists the jumper blocks by designation, function, and
factory-installed configuration. A more detailed description of
these jumper blocks is provided in the following sections.

Four switches (S1, S2, S3, and S4) are located on the MVME135/136's
front panel. Switches S1 and S2 are push-buttons and switches S3 and
S4 are eight- and ten-positions DIP-type devices, respectively.
Three LED indicators (FAIL, HALT, and RUN) are located on the front
panel. Refer to Chapter 3 for more detailed information regarding
the front panel and the use of thesa switches and indicators.

The following table 1lists and describes the MVME135/136 jumper
blocks.

TABLE 2-1. JUMPER BLOCK PLACEMENTS
Jumper Function Factory Configuration
J1 VMEbus Lock for VSBbus No jumper installed.
(Disabled)
Jz2 Bus Grant/Request Level Select J2 (1-2)(5-6)(7-8)(9-11)
(18-12)(16-18)
J3 Mezzanine Memory Connect 27-pin connector
J4 Mezzanine Memory Connect 56-pin connector
J5 Factory Test Jumper No jumper installed.
J6 RAM Acknowledge Mode Jé (1-2)
J7 ROM Size Select J7 (2-3)
Js DRAM Address MUX Timing Select J8 (1-2)
J9 Serial Port 2 (B) Connect Front Panel Host Connector
J1g Serial Port 1 (A) Connect Front Panel Terminal Connector
J11 Timeout Disable No jumper installed.
(Local and VMEbus)
J12 DRAM Cycle Start Mode Select Ji2 (1-2)
J13/J14  External Timer Select J13 (4-6)

(Optional)
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2.3.1 VMEbus Lock For VSBbus (J1)

Jumper block J1 allows the RMC* (Read Modify Cycle) signal from the
MC68020 processor to be asserted on the reserved bus pin P2-B3. This
option is provided for users that require access locking of the
slave ports that may have a dual bus interface. Normal bus locking
occurs on VMEbus without this jumper for single ported VMEbus slave
modules. Since this lock feature is not part of the VMEbus
specification and since it utilizes a reserved bus pin, use of this
feature is recommended only when no other method will suffice.
Therefore, J1 is normally not installed.

VMEmodules MVME2@4-x and MVME214 have a similar jumper option to
allow their use with the lock feature described above. This jumper
does not need to be installed if the system software executes only
TAS (Test And Set) RMC instruction cycles.

Jumper Block J1

VMEbus Lock (Disabled) Jumper Block J1
No Jumper Installed VMEbus Lock (Enabled)
(Factory Setting) Jumper Installed

+-- +--
1160 1 I
210 2

2.3.2 Bus Grant/Request Level Select (J2)

The VMEbus has four prioritized bus request levels (BR@* through
BR3*), each having an associated bus grant daisy-chain. Level 3 has
the highest priority while level @ has the lowest. Jumper block J2
allows the user to select the desired priority level for VMEbus
accesses.

The following configurations illustrate the proper jumpering for
each bus arbitration level. If the MVME135/136 is the system
controller, then the level 3 configuration is recommended.

NOTE: No other configurations will work properly.
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Jumper Block J2 Jumper Block J2
Bus Grant/Request Level @ Bus Grant/Request Level 1
/+ ----- 1 /+ ------
1 2 1| e--0 |2
3 I I 4 3 4
510--8|6 5 I I 6
7|0--8]|8 710--0]38
910 0|10 9|10 0] 18
11| e--8 (12 11 [ o--0 | 12
13 0| 14 13 |0 14
15 I 0| 16 1510 I 16
17 {0 0] 18 1710 0} 18
Jumper Block J2
Jumper Block J2 Bus Grant/Request Level 3
Bus Grant/Request Level 2 (Factory Setting)
R S U
1]60--0]2 1[0--0]2
310 O0f 4 3|0 0|4
5(0--0]6 5]0--0|6
7 8 7160--0]8
9 I I 19 9 14
11 | e--0 | 12 11 I I 12
13 (0 0 14 1I3/]0 01 14
15 0| 16 1510 16
17 I 0| 18 1710 I 18
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2.3.3 Factory Test Jumper (J5)

This jumper block is provided for factory testing purposes only. No
jumper cap is installed across jumper J5 pins 1 and 2.

Jumper Block J5
Factory Test Jumper
No Jumper Installed

(Factory Setting)

2.3.4 RAM Acknowledge Mode (J6)

The MVME135/136’s on-board memory is designed to operate with no
wait states when memory speeds are adequate or if parity operation
is not required. Jumper block J6 allows for the insertion of one
wait state. Parity operation requires that a Jjumper cap be
installed between jumper J6 pins 2 and 3. For optimum performance,
care should be taken to ensure that a jumper cap is installed at
jumper J6 pins 1 and 2 when parity is not required.

The other case where a jumper cap must be installed at pins 2 and 3 is
to accommodate slower DRAM devices. Note that the MVME135A and
MVMEL36A versions utilize slower 1M-bit DRAMs, therefore, jumper J6
is configured for 1 wait state operation. For no wait state
operation at 16.67 MHz, a 7@-nanosecond memory mezzanine module is
required. No wait state operation at 2@ MHz requires a 68-
nanosecond memory mezzanine module. Upgrading a 16.67 MHz
MVME135/136 multiprocessor to a 2@ MHz unit requires a 28 MHz
oscillator (Y2) and an 8@-nanosecond ten tap delay 1ine (DL4}).

The MVMEI35-1 multiprocessor is pre-configured for 2@ MHz from the

factory. User upgrading of a MVME135 multiprocessor to a MVME135-1
configuration is not recommended.
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Jumper Block J6
No Wait State Operation
MVME135/135-1/136 Versions
(Factory Setting)

HARDWARE PREPARATION

Jumper Block J6
One Wait State Operation
MVME135A/136A Versions
(Factory Setting)

Parity Mode - All Versions

2.3.5 ROM Size Select (4J7)

The MVME135/136 accepts two EPROM/ROM devices (28-pin compatible
JEDEC units). Jumper block J7 configures sockets U54 (odd byte) and
U56 (even byte) for either 32K x 8 (27256) or 64K x 8 (27512) size
EPROMs/ROMs. These two device sizes are the only ones supported.
These ROM sockets are usually occupied by 135bug, a powerful debug
package resident in two 27512 EPROM devices (optional), therefore, a
jumper cap is normally installed at jumper J7 pins 2 and 3. The
MVME135/135A/136/136A versions (16.67 MHz) require that the
EPROM/ROM device access times be no greater than 368 nanoseconds.
The MVME135-1 version (28 MHz) requires device times to be 258
nanoseconds or faster.

Jumper Block J7

ROM Size Select
27512 Devices (128Kb)

(Factory Setting)

Jumper Block J7
ROM Size Select
27256 Devices (64Kb)
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2.3.6 DRAM Address Multipiex Select (J8)

The MVME135/136 design requires high performance memory devices.
These devices have timing requirements that differ from typical
performance DRAMs. Jumper block J8 allows the flexibility to accept
timing from a wider variety of DRAM devices and is factory
configured.

Jumper Block J8
Normal High Performance
DRAM Multiplex Timing
(Factory Setting)

2.3.7 Local/VMEbus Timeout Disable (J11)

Jumper block J11 performs a hardware enable/disable of the Tocal and
VMEbus timeout. This jumper is typically used when debugging a new
design or isolating a problem where bus errors occur due to accesses
to non-existent memory space. Installing a jumper cap across jumper
J11 pins 1 and 2 will prevent the cycle from being terminated by a bus
error when a slave does not respond. This allows ease in debug since
the hung access will remain as long as the cycle is not terminated by
a normal acknowledge.

When 135bug is installed, the MVME135/136 will not come up if a
Jumper cap is installed at J11 pins 1 and 2. This is due to the fact
that as a course of normal operation, 135bug initiates bus cycles
that may be terminated by a timeout. These cycles include searching
for on-board coprocessors (FPCP or PMMU) or sizing of system memory.

If the MVME135/136 is set as the system controller, then VMEbus
timeout is not affected by jumper J11, and J11 only controls the
local bus timeout. The MVME135/136 will not cause a VMEbus timeout
if not set as the system controlier, that function is provided to the
module that has been configured as VMEbus system controller.
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Jumper Block J11

Timeout (Enabled) Jumper Block Jl11
No Jumper Installed Timeout (Disabled)
(Factory Setting) Jumper Installed

+-- +--
110 1 I
210 2

2.3.8 DRAM Cycle Start Mode Select (J12)

The MVME135/136 memory circuit has been designed with the
flexibility to operate in synchronous or asynchronous modes. This
approach allows for performance gains to local memory when timing
strobes are synchronous to the CPU clock. This is the case when
operating with a MC680208 alone or with the combination of a MC680@20
and a MC68851 PMMU.

The asynchronous mode allows for timing strobes that do not have any
relationship to the MC68828 clock. The case where this jumper is
installed would be when a Memory Management Board is used
(M68KVMMB851) .

NOTE: Use of the Memory Management Board is not planned for the
MVME135/136. Therefore, jumper block J12 1is normally
installed in the synchronous mode.

Jumper Block J12

Synchronous Mode Select Jumper Block J12
(Factory Setting) Asynchronous Mode Select
+-- +--
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2.3.9 Exterpal Timer Select (J13,J14)

Jumper blocks J13 and J14 provide the means to access timers 2 and 3
of the 28036 timer. These jumper blocks are designed to allow an
alternate clock source and to allow cascading of the counters. The
alternate clock is 125 KHz, derived from the 4 MHz clock that drives
the clock input of the 78636 (divide by 32). The factory setting for
J13 and J14 links timers 2 and 3 for diagnostics purposes. Also, the
timer 3 output is used as the watch dog timer signal when the system
software configures the 178836 to perform the watch dog timer
function. Location monitor 2 is also accessible as an input clock
source to the Z8@36. This could be set up to count events or perform
synchronizing functions.

Some of the jumper pins are not intended to be jumper configured.
These provide external access to timer 2's trigger and timer 3's
output, trigger, and gate signals. These signals can be connected
to other circuitry via wire-wrap or jumper clip connections. Refer
to the Zilog Z-CI0 (Z8036) Counter/Timer And Parallel I1/0 Unit
Technical Manual for details regarding timer functionality.

Jumper Blocks J13 and J14
External Timer I/0 Select
(Optional)
(Factory Setting)

T2 Input 1|10 0]2 T2 Trigger
Altclock 3|0 I 4 T2 Output

Location Monitor 510 6 T3 Input

14,
1]0 T3 Gate
210 T3 Trigger
310 t T3 Output
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2.4 SERIAL PORT CABLING
2.4.1 DB-9 To DB-25 Cable Connection

The following diagrams indicate the recommended cable connections
for connecting the MVME135/136 serial ports to a terminal or modem
interface.

135Bug expects the terminal to be attached to serial port one.
Serial port 2 may be used as another terminal interface, or as a
connection to a host system for upload/download using S-Record
format.

Connection To A Terminal

DB-9 DB-25
Connector Connector

2 to 2 T -7
3 to 3 SN
8 to 4 = -

7 to 5

4 to 8

5 to 7

1 to 20

6 to 6

Connection To A Modem

pB-9 DB-25
Connector Connector
3 to 2
2 to 3
7 to 4
8 to 5
6 to 6
5 to 7
1 to 8
4 to 20
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2.5 VME CHASSIS INSTALLATION

When the MVME135/136 has been prepared (configured by the user) as
desired, it is ready for system use and can then be installed in a
VMEmodule chassis. The following general procedure is recommended
for installation of the MVME135/136.

a. Turn all equipment OFF.

CAUTION

INSERTING OR REMOVING THE MODULE WHILE POWER
IS APPLIED COULD RESULT IN DAMAGE TO MODULE
PARTS. AVOID TOUCHING AREAS OF INTEGRATED
CIRCUITS; STATIC DISCHARGE CAN DAMAGE THESE
CIRCUITS.

b. The MVME135/136 may be installed into any double-high slot on a
VMEmodule chassis. Make certain that the intended siot does not
have 1/0 cabling on P2, since that could potentially damage the
MVME135/136 VSBbus interface.

c. Using a firm grip on the module, slide the unit into the card
slide until the Pl and P2 connectors of the unit align and seat
into the backplane sockets. Use a firm, steady pushing motion to
install the unit snuggly into the backplane.

d. Turn chassis power ON.
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CHAPTER 3 - OPERATING INSTRUCTIONS

3.1 INTRODUCTION

This chapter provides necessary information to use the MVME135/136
in a system configuration. This includes switches, operating
controls, indicators, and memory map details found on the
MVME135/136 microcomputer.

3.2 FRONT PANEL

The MVME135/136’s front panel is illustrated in Figure 3-1. As
shown, the red and green LED indicators (FAIL, HALT, and RUN) are
located on the front panel. Located below the LED indicators are the
two pushbutton switches ABORT (S1) and RESET (S2). The next two
slots are cutouts for accessing the eight-position DIP switch S3 and
the ten-position DIP switch S4. This is followed by the slots for
the two DB-9 connectors for Serial Ports 1 and 2.

3.2.1 LED Indicators

The MVME135/136 has three LED indicators: FAIL, HALT, and RUN. They
are described below. Table 3-1 provides the MVMEI35/136 module
status for all possible combinatiors of these LEDs.

The FAIL indicator (DS1) is a discrete red LED that indicates the
status of the BDFAIL software bit.

The HALT indicator (DS2) is a discrete red LED that indicates when
the halt line of the MPU is asserted. The HALT indicator may flicker
as a result of normal CPU operation.

The RUN indicator (DS3) is a discrete green LED that indicates when
the MC68028 address strobe is active.

3,2.2 ABORT switch (S1)

The ABORT switch is a momentary type switch that when pressed,
causes a Group 3 Level 7 interrupt to the MC68628 processor. The
135bug MVME135/136 Debug Monitor, treats ABORT as a low level reset.
The result being a display of the MC68828 registers and/or return of
the program control to 135bug.

3.2.3 RESET Switch (S2)

The RESET switch is a momentary type switch that when pressed,
causes a reset to occur locally. If the MVME135/136 is the system
controller (see S4-1), a VMEbus system reset will also occur.
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TABLE 3-1. MVME135/136 FRONT PANEL LED STATUS

FAIL HALT RUN
DS1 DS2 DS3 MVME135/136 Status
Red Red Green

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

OFF OFF ON Normal operation.
OFF ON OFF MPU is halted.

OFF ON ON MPU is running and encountering VMEbus deadlocks
and/or PMMU relinquish-and-retry. The frequency of
VMEbus deadlocks and/or PMMU relinquish-and-retry
determines the intensity of the HALT LED.

ON OFF OFF MPU is not the current local bus master. Also,
[BRDFAIL] has not been cleared since reset or has
been set by software. The FAIL indicator is also ON
if the MVME135/136 is the system controller and
SYSFAIL* is detected low on VMEbus.

ON OFF ON [BRDFAIL] has not been cleared since reset or has
been set by software. The FAIL indicator is also ON
if the MVME135/136 is the system controller and
SYSFAIL* is detected 1ow on VMEbus.

ON ON OFF MPU is halted and [BRDFAIL] has not been cleared
since reset or has been set by software. The FAIL
indicator is also ON if the MVME135/136 is the system
controller and SYSFAIL* is detected Tow on VMEbus.

ON ON ON MPU is running and encountering VMEbus deadlocks
and/or PMMU relinquish-and-retry. The frequency of
VMebus deadlocks and/or PMMU relinquish-and-entry
determines the intensity of the HALT LED. Also,
[BRDFAIL] has not been cleared since reset or has
been set by software.

3.2.4 Mapping Switch (S3)

Switch S3 is the slave resource mapping switch. It is an eight-
position piano type DIP switch that maps the memory and MPCSR on the
VMEbus. Mapping options for the MVME135/135-1/136 occurs on 1Mb
boundaries. Mapping is possible from 6Mb to 32Mb. Mapping options
for the MVME135A/136A occur on 4Mb boundaries. Mapping is
therefore, possible from @OMb to 128Mb for the MVME135A/136A.
However, each switch setting defines 4Mb rather than 1Mb.
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The following illustrations provide various examples of MPCSR and
DRAM base addressing (MVME135/135-1/136 versions only).

Example 1: (MVME135/135-1/136 versions only).

Switch S3

OFF Mapping Switch
(Factory Configuration)
ON
12 3 456 7 8

(NOTE: ON is @, OFF is 1)

l1111olololololol

MPCSR (Located In VMEbus Short I/0 Space $FFFF XXXX)
Base Addr = 110806 0000 00086 0000 = $COQ0

DRAM
Base Addr = 0008 0 0 0 0 0 0 0 0 0000 0000 000 0008 0008 = $PO0P 600D

Example 2: {MVME135/135-1/136 versions only).

Switch S3

OFFDEEUEEDU Mapping Switch
ON
1 2 3 456 7 8

(NOTE: ON is @, OFF is 1)

|1 I1 IO |0 |0 |0 |1 |0|

MPCSR

Base Addr = 1100 008068 01006 0000 = $C040

DRAM

Base Addr = 0000 0 6 0 0 @ 0 1 0 0000 PGS 0008 0000 0000 - SPOE20 PAED

3-5



OPERATING INSTRUCTIONS

Example 3: (MVME135/135-1/136 versions only).
Switch S3

OFFDDEEUEDD Mapping Switch
ON 123 4567 8

(NOTE: ON is @, OFF is 1)

l111lolololol4]4]

MPCSR

Base Addr = 1 100 0008 0116 0000 = $CO60

DRAM

Base Addr - 0@00 6 0 0 @ 0 0 1 1 #0008 0000 0000 0000 000 = $6030 GA0P

Example 4: (MVMEI35/135-1/136 versions only).
Switch S3

T o

(NOTE: ON is @, OFF is 1)

lololol1lololol4l

MPCSR

Base Addr - 8000 0010 @010 0000 - $6220

DRAM

Base Addr - 8000 @ 6 6 1 0 0 8 | G090 0PG0 0G0 006 00AG - $G110 0EGE
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The following iTlustrations provide various examples of MPCSR and
DRAM base addressing (MVME135A/136A versions only).

Example 1: (MVME135A/136A versions only).

Switch S3

OFF Mapping Switch
(Factory Configuration)

(NOTE: ON is @, OFF is 1)

|1 |1 |0 |0 |0 |0 IO |0|

MPCSR (Located In VMEbus Short I/0 Space SFFFF XXXX)
Base Addr = 1 1008 06000 00060 0000 = $COPD

DRAM
Base Addr = 000 6 @ 0 0 0 0 0 0 0000 0000 G000 $000 0008 - $0P00 0000

Example 2: (MVME135A/136A versions only).

Switch S3

f o

(NOTE: ON is 8, OFF is 1)

|1 |1 |0 |0 |0 IO |1 |0|

MPCSR
Base Addr = 1108 0006 0160 0060 - SCO4O

DRAM

Base Addr - 60B @ 0 § 8 1 0 0 0 @000 0000 G000 0EGD OGP - SPGSP BADD
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Example 3: (MVME135A/136A versions only).
Switch S3

OFFDDDHEEDD Mapping Switch
N T 5534567 8

(NOTE: ON is @, OFF is 1)

[1l1lolololol1]4]

MPCSR

Base Addr = 1108 000698 #11¢ 0008 = $CO60

DRAM

Base Addr - P00 ¢ 6 0 0 11 0 @ 0000 00PP 0000 0900 0008 = SOOCH 000D

Example 4: (MVME135A/136A versions only).

Switch S3

OFFDDDDDDEH Mapping Switch
ON 1 2 3 4 5 6 7 8

(NOTE: ON is @, OFF is 1)

IO IO |0 |1 |0 IO IO |1|

MPCSR

Base Addr = 0 @ 00 0010 0010 0008 = $0220

DRAM

Base Addr = (008 6 1 0 0 0 1 0 @ 0000 0000 0000 0000 B0PE - $O440 0000

3-9



OPERATING INSTRUCTIONS

3.2.5 System Configuration Switch (S4)

Switch S4 is a ten-position piano type DIP switch that provides the
following functions as defined by 135bug (refer to the 135bug manual

for a more detailed description).

Note that S4-1 and S4-2 are

implemented in hardware and that the other eight positions are

implemented in the 135bug monitor.

o el

3-10

S4-9

S4-8

S54-7

54-1 :

Switch S4

System Configuration Select
(Factory Configuration)

(NOTE: ON is @, OFF is 1)
LS4~1Q: OFF= Autoboot enabled.

Autoboot disabled.

MP bits enabled.
MP bits disabled.

VSBbus disabled.
VSBbus enabled.

VSB not system controller.
VSB is system controller.

24-bit VMEbus addr width.
32-bit VMEbus addr width.

16-bit VMEbus data width.
32-bit VMEbus data width.

{ 135bug executes locally
DRAM mapped at $8.

{ 135bug executes locally,
DRAM mapped at SFFX@g004.

{ 135bug executes over the
VMEbus BASE.

{ 135bug executes in first
off-board VMEbus memory.

RESET/ABORT disabled.
RESET/ABORT enabled.

VME not system controller.
VME is system controller.



3.3 MEMORY MAP AND MAP DECODER

At the beginning of each MPU cycle, the map decoder determines what
kind of cycle takes place and which device or function is selected

within that cycle type.

TABLE 3-2. FUNCTION CODE ASSIGNMENTS

OPERATING INSTRUCTIONS

Cycle types are determined by the function
code lines FC2 through FC@, which are driven by the MC68828 MPU. The
cycle types and the devices that respond are Tisted in Table 3-2.

FC2 FC1 FCo Cycle Type Responding Board Devices/Functions
) ) ) Reserved None (causes local timeout).
] ) 1 User Data A1l except the interrupt handler,
MC68851, and MC68881.
] 1 )] User Program A1l except the interrupt handler,
MC68851, and MC68881.
¢ 1 1 Reserved None (causes local timeout).
1 ) ) Reserved None (causes local timeout).
1 ] 1 Supervisory Data A1l except the interrupt handler,
MC68851, and MC68881.
1 1 8 Supervisory Program All except the interrupt handler,

CPU (IACK)

CPU Coprocessor

MC68851, and MC68881.

VMEbus interrupt and the 1local
interrupt handler.

MC68851 and MC68881.
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3.3.1 MVME135/135-1/136 Main Memory Map

The memory map of devices that respond in User Data, User Program,
Supervisory Data, and Supervisory Program spaces is shown in the

following table.

TABLE 3-3. MVME135/135-1/136 MAIN MEMORY MAP

Physical Address Port Size

Range (Hexadecimal) Devices Accessed Size (Bytes) Notes
0000a00a - PABFFFFF  VMEbus A32/A24/VSB or D32/D16 1IMb 1

Optionally On-board DRAM

90108000 - GAFFFFFF  VMEbus A32/A24/VSB D32/D16 15Mb
P1002000 - FFDOFFFFF  VMEbus/A32/VSB D32 4Gb -
FFE@PPIB - FFEFFFFF  On-board DRAM D32 1Mb
FFF@@@08 - FFF1FFFF  On-board ROM/PROM/EPROM D16 128Kb
FFF28006 - FFFOFFFF  Not Used N/A 512Kb
FFFAGBBS - FFFAFFFF  MVSB24@8 (VSB) Gate Array D16 64Kb ---
FFFBOQPA - FFFBPA2F 78036 Timer (STAT1, CNT1) D#8 64Kb ---
FFFBA@3@ - FFFBAA31  Not Used N/A 2b ---
FFFBB@32 STAT2 D@8 1b ---
FFFBA@33 - FFFBAA37 Not Used N/A 4b
FFFBOA38 CNT2 D@8 1b -
FFFBOG39 CNT3 Dos 1b ---
FFFBAA3A CNT4 D@8 1b
FFFBOG3B CNTS D@8 1b
FFFBBA3C - FFFBAB3F  Not Used N/A 4h -
FFFBOG4Y - FFFBOB4F MC68681 Serial Controller D@8 16b
FFFBO@53 - FFFBAASF  Not Used N/A 16b
FFFBO@G6 - FFFBAB7F  MPCSR Registers p@s 32b ---
FFFB@@BA - FFFBFFFF  Not Used N/A 64Kb
FFFCO00G - FFFEFFFF  Reserved N/A 128Kb
FFFFOAO0 - FFFFFFFF  VMEbus A16 Short I/0 Space D16 64Kb ---

NOTES: When the option 8 bit (OPT@) in Control Register 5 (CNTS) is
set, then local DRAM appears in this address space. When
OPT# is cleared, this address space is decoded as VMEbus

A32/A24 or VSB (refer to section 4.15.2).
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3.3.2 MVME135A/136A Main Memory Map

The memory map of devices that respond in User Data, User Program,
Supervisory Data, and Supervisory Program spaces is shown in the
following table.

TABLE 3-4. MVME135A/136A MAIN MEMORY MAP

Physical Address Port Size

Range (Hexadecimal) Devices Accessed Size (Bytes) Notes
p0000000 - GO3FFFFF  VMEbus A32/A24/VSB or D32/D16 4Mb 1

Optionally On-board DRAM

P0400000 - BBFFFFFF  VMEbus A32/A24/VSB D32/D16 12Mb
p100000@@ - FFDFFFFF  VMEbus/A32/VSB D32/D16 4Gb
FF8P00A3 - FFBFFFFF  On-board DRAM D32 4Mb
FFCP0PB0 - FFEFFFFF  Not Used N/A 3Mb
FFFBQ@BY - FFF1FFFF  On-board ROM/PROM/EPROM D16 128Kb
FFF20008 - FFFOFFFF  Not Used N/A 1Mb
FFFABPOO - FFFAFFFF  MVSB24@@ (VSB) Gate Array D16 64Kb
FFFBO@BO - FFFB@G2F 28036 Timer (STAT1, CNT1) D@8 64Kb
FFFBP@30 - FFFBGA31  Not Used N/A 2b
FFFB@G32 STAT2 D@8 1b
FFFB@@33 - FFFBAA37 Not Used N/A 4b
FFFBOA38 CNT2 D@8 1b
FFFBEA39 CNT3 Dg8 1b .-
FFFBAB3A CNT4 Dg8 1b ---
FFFBOA3B CNTS Dp8 1b
FFFB@A3C - FFFBAA3F  Not Used N/A 4b
FFFBO@4Q - FFFBEA4F  MC68681 Serial Controller D@8 16b
FFFBOG5A - FFFBABSF  Not Used N/A 16b
FFFB@@6S - FFFBAB7F  MPCSR Registers D@8 32b ---
FFFB@P8E - FFFBFFFF  Not Used N/A 64Kb
FFFCA0BB - FFFEFFFF  Reserved N/A 128Kb
FFFFA00@ - FFFFFFFF  VMEbus Al6 Short I/0 Space D16 64Kb

NOTES: When the option @ bit (OPT@) in Control Register 5 (CNT5) is
set, then local DRAM appears in this address space. When
OPT8 is cleared, this address space is decoded as VMEbus
A32/A24 or VSB (refer to section 4.15.2).
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CHAPTER 4 - FUNCTIONAL DESCRIPTION

4.1 INTRODUCTION

This chapter provides the overall block diagram level description
for the MVMEI35/136 module. The general description provides an
overview of the module, followed by a detailed description of each
section of the module. The simplified block diagram for the
MVME135/135-1/136 is illustrated in Figure 4-1 and for the
MVME135A/136A in Figure 4-2.

4.2 GENERAL DESCRIPTION

The MVME135/136 is a MC68820 microprocessor-based module. The
module incorporates an MC68M28, a 32-bit address and data
microprocessor, a high level multiprocessor CSR. and 1MD
(MVME135/135-1/136 versions) or 4Mb (MVME135A/136A versions) of
fast DRAM. Other features include a Paged Memory Management Unit
(PMMU), a Floating Point Coprocessor (FPCP), an A32/D32 VMEbus
interface, a secondary bus interface (VSBbus), two RS-232C serial
ports, two 16-bit timers, two 28-pin ROM/PROM/EPROM sockets, VMEbus
system controller functions, a seven-level VMEbus interrupt
handler, and a dual ported, high-level communication interface
called the Multiprocessor Control and Status Registers (MPCSR).

4.2.1 Data Bus Structure

The data bus structure on the MVME135/136 module is arranged to
accommodate the 8-bit, 16-bit, 32-bit, and 16/32-bit ports that
reside on the module. The 8-bit ports are connected to data lines
D24 through D31 of the local bus, the 16-bit ports are connected to
data 1ines D16 through D31 of the local bus, and the 32-bit ports are
connected to data 1ines D@@ through D31 of the Tocal bus.

4.2.2 Memory Map

The operation of the map decoder and tables providing the main
memory maps of the MVME135/136 modules are provided in Chapter 3.

4,2.3 Timing

General characteristics of the MVME135/136 module timing are given
in the following sections and Table 4-1.

4,2.4 MVME135/135-1/136 DRAM Cycle Times

MPU accesses to the on-board DRAM require a minimum of three MPU
clock cycles. A clock cycle at 16.67 MHz is 68 nanoseconds and at
20.00 MHz is 50 nanoseconds.
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The addition of the PMMU adds one wait cycle (three minimum + one
wait cycle). Parity adds one wait cycle to the total number of MPU
clock cycles, (four total for the MVME135/135-1 and five total for
the MVME136).

4.2.5 MVME135A/136A DRAM Cycle Times

MPU accesses to the on-board DRAM require four MPU clock cycles
(three minimum + one wait cycle) for slower memories. A clock cycle
at 16.67 MHz is 68 nanoseconds.

The addition of a PMMU adds one wait cycle (three minimum + one wait

cycle). Parity does not add additional wait cycles on the
MVME135A/136A.
TABLE 4-1. MVME135/136 TIMING
MVME135 MVME135 -1 MVME135A MVYME136 MVME136A
ACCESS SEQUENCE (16,67 MHz ) (20.00 MHz ) (16.67 MHz) (16.67 MHz) { 16.67 MHz )
WRITE | READ | WRITE | READ | WRITE | READ | WRITE | READ | WRITE | READ
MPU TO LOCAL DRAM 3 3 3 3 4 4 4 4 5 5
( NO PARITY)
MPU TO LOCAL DRAM 4 4 4 4 4 4 5 5 5 5
( PARITY ENABLED)
MPU TO LOCAL ROM/ .- 8 .. 8 .. 2 .e 9 .. 9
PROM / EPROM
VMEbus TO LOCAL " 10 1 1" n 10 12 11 12 1
DRAM
MPU TO GLOBAL DRAM
OVER VSB 8 8 8 9 8 8 9 9 8 9
(MVME204 - 2F )
MPU TO GLOBAL DRAM
OVER VMEbus 9 10 12 14 9 10 10 1 10 1"
(MVME204 - 2F )
WRITE | READ | WRITE | READ | WRITE | READ | WRITE | READ | WRITE | READ
ACCESS SEQUENCE MVME135 MVME135 -1 MYME135A MVME136 MYME136A
( 16.67 MHz ) (20.00 UHz ) (16.67 MHz ) (16.67 MHz) (16.67 MHz)
ALL TIMES ARE TOTAL NUMBER OF MC68020 CLOCK CYCLES.

4.2.6 ROM/PROM/EPROM/EEPROM Cycle Tines

A1l ROM/PROM/EPROM/EEPROM accesses require eight MPU clock cycles
when NO PMMU is installed, and nine MPU clock cycles to complete when
the PMMU is installed.
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4,2.7 VMEbus Cycle Times

The following formula assumes that the MVMEI35/136 module is the
current VMEbus master and that all slaves have released DTACK* and
BERR*. The time from the activation of DS8*/DS1* to the activation
of DTACK* is Tac in nanoseconds, T is the MPU clock period in
nanoseconds, and N is the total number of MPU clock periods required
to complete a VMEbus cycle. N must always be rounded up to the next
integer.

For read accesses N
For write accesses N

5+ [Tac / T] typical
6 + [Tac / T] typical

The following formula assumes that the MVME135/136 module is NOT the
current VMEbus master, but that it is the system controller. Also,
it assumes that all previous slaves have released DTACK* and/or
BERR* when the MVME135/136 module receives VMEbus mastership. The
delay from BR3* low (driven by MVME135/136) to BBSY* high and AS*
high is Tr. The time from the activation of DS@*/0S1* to the
activation of DTACK* is Tac in nanoseconds, T is the MPU clock period
in nanoseconds, and N is the total number of MPU clock periods
required to complete a VMEbus cycle. N must always be rounded to to
the next integer.

For read accesses N

6 + [Tac + Tr) T] typical
For write accesses N=74+]

Tac + Tr) T] typical

The following formula assumes that the MVME135/136 module is NOT the
current VMEbus master, and it is NOT the system controller. Also, it
assumes that all previous slaves have released DTACK* and/or BERR*
when the MVME135/136 receives VMEbus mastership. The delay from
BRX* low (driven by MVME135/136) to BGXIN* low and AS* high is Tg.
The time from the activation of DS@*/DS1* to the activation of
DTACK* is Tac in nanoseconds, T is the MPU clock period in
nanoseconds, and N is the total number of MPU clock periods required
to complete a VMEbus cycle. N must always be rounded to to the next
integer.

For read accesses N

6 + [Tac + Tg) T] typical
For write accesses 7+ [

Tac + Tg) T] typical

=
W

4,2.8 VMEbus Arbitration Time

When the MVME135/136 module is configured as the system controller
and is not requesting VMEbus mastership, the delay from BBSY* high
and BR3* low to BG30UT* low is 35 nanoseconds typical and 58
nanoseconds maximum.
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When the MVME135/136 module 1is not configured as the system
controller and is not requesting VMEbus mastership, the delay from
BGXIN* Jow to BGXOUT* low 1is 45 nanoseconds typical and 66
nanoseconds maximum.

4.3 MC68928 MPU

The MC68828 is the main microprocessor of the MVMEI35/136. The
MVME135/135A/136/136A versions utilize the MC68B828 operating at a
fixed operating speed of 16.67 MHz. On the MVME135-1 version, the
fixed operating frequency is 20.00 MHz.

The MC68@28 is a full 32-bit microprocessor with 32-bit registers,
32-bit data, and 32-bit addresses. Its advanced architecture,
enhanced addressing modes, and on-chip cache are advancements over
its predecessors in the MC680088 family of chips. The 32-bit data and
address architecture of the MC68828 fully supports applications in
environments based on an asynchronous, non-multiplexed bus such as
the VMEbus. The microprocessor includes control inputs and an
internal multiplexer that enable it to perform automatic port sizing
during each bus cycle. Use of this mechanism facilitates the
transfer of one, two, or four byte operands to and from external
devices of any data port width effectively eliminating all alignment
restrictions. Refer to the MC6882fUM/AD User’s Manual for a
detailed description of its operation.

4.4 MC68881 FPCP

The MVME135/135A/136/136A versions are equipped with a 16.67 MHz
MC68881 Floating-Point Coprocessor. On the MVME135-1 version, the
MC68881 operates at 20.8¢ MHz. The MC68881 extends the main MPU
integer data processing capabilities. It does this by providing a
very high performance binary floating-point arithmetic unit and a
set of floating-point data registers that are utilized in a manner
analogous to the use of the integer data registers. The MC68881
instruction set is a natural extension to that of all earlier
members of the M680@@ family, and supports all of the addressing
modes of the host MPU. Refer to the MC68881UM/AD User’s Manual for a
detailed description of its operation.

4.5 MC68851 PMMU

Memory management for the MVME136 and MVME136A is provided by a
16.67 MHz MC68851. The M(C68851 is a high performance Paged Memory
Management Unit (PMMU) designed to efficiently support a demand
paged virtual memory environment with the MC68@2¢8 32-bit
microprocessor. The PMMU is optimized for very fast logical-to-
physical address translations, to provide a comprehensive access
control and protection mechanism, and to provide extensive support
for paged virtual systems. Operating as a coprocessor to the
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MC68828, the PMMU provides a Tlogical extension to the program
control and processing abilities of the main processor. It does
this by providing a set of translation, protection, and breakpoint
registers that control operation of the memory management
mechanism. These registers are utilized in a manner similar to the
use of any internal processor register.

4.6 DEBUG MONITOR FIRMWARE

The MVME135bug Debug Monitor firmware package is optionally
available for use with any of the MVME135/136 modules. This
firmware offers 32 debug capability, upload/download, disk
bootstrap commands, a one line assembler/disassembler with full
MC6888]1 support, as well as a full set of on-board diagnostics.
Refer to the 135bug Diagnostic/Debug Package User’s Manual for a
detailed description of its operation.

4,7 VME SUBSYSTEM BUS (VSBbus)

The VME Subsystem Bus (VSBbus is a subset of the VMEbus) is a local
extension bus. It allows a processor board to access additional
memory and I/0 over a local bus, removing traffic from the global bus
and improving the total throughput of the system. The VSBbus
interface occupies 64 I/0 pins on connector P2 and utilizes the
multiplexing of address and data in order to accommodate full 32-bit
functionality, along with appropriate control signals, within the
64-pin allotment.

On the MVME135/136 modules, VSBbus is implemented through the use of
the MVSB240@. The MVSB24@@ is a 132-pin gate array subset of the
VSBbus specification in a PGA package. The MVSB24@8 provides most
of the functionality required to support a master VSBbus interface
using one VLSI device and a few external gates, and contains most of
the bus drivers for the VSBbus and all of the address and data
multiplexing circuits. Refer to the MVSB24#@ VSBchip User’s Manual
for a detailed description of its operation. Although the MVSB24¢g
VSBchip has a slave mode, the MVME135/136 does not support VSBbus
slave accesses.

4.8 DYNAMIC RAM

The MVME135/136's dynamic random access memory uses 256K x 1 or 1M x
1 dynamic RAMs surface mounted on a mezzanine board, providing a
total of 1Mb to 4Mb of local DRAM with optional parity. It is
accessible from the MC68#2@, the refresh circuitry, and the VMEbus,
each of which requests and is granted use of the DRAM by an on-board
arbiter.

The on-board DRAM is designed to operate at zero wait cycles at both
16.67 MHz and 20.066 MHz without parity and a bypass board installed
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in the PMMU socket. Memory management, parity and the processor
clock frequency all affect the speed of the local DRAM and VMEbus
accesses.

Because the local address and data buses are used to access the on-
board DRAM, any device that uses the DRAM must become the local bus
master. An on-board arbiter handles this wusing the MC68828
arbitration logic to transfer local bus mastership from the current
master to the next. During normal operation, the MC68@28 is the
local master. When the VMEbus requires use of the DRAM, the arbiter
requests, and is granted the Tocal bus by the MC6882@. At this time,
memory timing circuitry executes one DRAM cycle (read or write) and
relinquishes the Tlocal bus mastership, after which, the MC68@20
resumes local bus mastership. If a refresh cycle is required, the
current bus cycle is stretched, eliminating the need for the refresh
circuitry to obtain local bus mastership.

The user can select the address at which the on-board DRAM appears
from the VMEbus by setting S3 (an 8-position DIP switch). This
switch is used not only to determine the address of the DRAM, but is
also used to determine the location at which the Multiprocessing
Control/Status Register (MPCSR) is located. This mapping is
explained in detail in section 4.16 and mapping examples are
provided in section 3.2.4.

On-board DRAM responds to a VMEbus access only when address modifier
lines AM@ through AM5 indicate extended or standard, privileged or
non-privileged data or program space.

4.9 FUNCTION CODE ASSIGNMENTS

Decoding logic on the MVME135/136 module determines the supervisor
or user processor state and type of address space assignments
controlled, for each cycle, by the collective state of the MC68@2¢
Function Code pins (FC2, FC1, and FCB). In addition to the standard
supervisor or user processor state and type of address space, the
MVME135/136 modules use the CPU space assignment to implement
coprocessor, interrupt handling, and other functions., Refer to
Table 4-2 for the function code assignments.

4.10 MVME135/136 USE OF CPU SPACE

The MVME135/136 devices and functional blocks respond to four types
of CPU space accesses (FC2-FC@ = 111): breakpoint (MC68851), access
level (MC68851), coprocessor (MC68851 and MC68881), and interrupt
acknowledge. The type of access determined by Al19 through Al6 is
illustrated in Figure 4-3.
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TABLE 4-2. FUNCTION CODE ASSIGNMENTS

FC2 FC1 Fco CYCLE TYPE RESPONDING MVME135/136 MODULE
’ DEVICES / FUNCTIONS
] 0 0 RESERVED NONE { CAUSES LOCAL TIMEOUT ).
0 0 1 USER DATA ALL EXCEPT THE INTERRUPT HANDLER, THE MC68851,

AND THE MCe68881.

0 1 1] USER PROGRAM ALL EXCEPT THE INTERRUPT HANDLER, THE MC68851,
AND THE MCesa83.

0 1 1 RESERVED NONE ( CAUSES LOCAL TIMEOUT).
1 ] o RESERVED NONE (CAUSES LOCAL TIMEOUT}.
1 0 1 SUPERVISORY DATA ALL EXCEPT THE INTERRUPT HANDLER, THE MC68351,

AND THE MC68881.

1 1 0 SUPERVISORY PROGRAM ALL EXCEPT THE INTERRUPT HANDLER, THE MC68651,
AND THE MCe8881.

1 1 1 CPU (IACK) THE LOCAL HANDLER AND THE VMEbus INTERRUPT.

1 1 1 CPU COPROCESSOR THE MC68851 AND MCSE8881.

‘ FUNCTION CODE

FC3 Fco  A31 A19 A18 A1S AGO
[01111IxxxxxxxxxxxxTTYPEFlELD

P e o) FIELD CPU SPACE TRANSACTION
0000 BREAKPOINT ACKNOWLEDGE
0001 ACCESS LEVEL CONTROL
0010 COPROCESSOR COMMUNICATIONS
1111 INTERRUPT ACKNOWLEDGE

FIGURE 4-3. CPU SPACE TYPE FIELD ENCODING

4.19.1 MC68851 Breakpoint Support

In order to simplify debugging and emulation for system developers,
the designers of the MC68851 toock full advantage of an MC68629
extension to the M68PA#P family instruction set, the BreaKPoinT
~ instruction BKPT, and the supporting breakpoint acknowledge bus
cycle. The three low order bits of the instruction are used as
immediate data that can be transmitted by the breakpoint acknowledge
bus cycle to an external device to signal that the processor has
encountered a breakpoint and requires further direction. Since the
three low order bits represent data, the processor can respond to
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eight opcodes ($4848 to $484F) thus providing a means of initiating
eight different types of breakpoint processing.

4.10.2 MC68851 Breakpoint Operation

During MVME135/136 operation after the processor fetches a
breakpoint opcode, it performs a breakpoint acknowledge cycle in
which, it sets the function code lines to indicate CPU space and sets
address lines Al16 through Al9 to indicate the breakpoint acknowledge
type of CPU space. It also decodes the three low order bits of the
opcode and places the obtained breakpoint number on address 1ines A2
through A4.

On decoding the address lines when it begins its acknowledge cycle,
the MC68851 has two options. It can force the processor to initiate
illegal instruction exception processing by asserting the BERR
signal or it can obtain from one of its eight breakpoint register
pairs a replacement opcode corresponding to the breakpoint number,
place this opcode on the processor data bus and assert the DSACK
signal.

The processor then replaces the breakpoint opcode in its instruction
pipeline with the new opcode supplied by the MC68851 and continues
execution. The systems programmer has full discretion to design the
actions initiated by execution of the replacement opcode. The
breakpoint acknowledge cycle address bus decoding by the MC68851 is
illustrated in Figure 4-4. The bits marked "x" are zero filled by
the CPU and ignored by the MC68851.

FUNCTION CODE
FC3 FCO A31 A19 AlS A04 A00

W11ij[xxxxxxxxxxxxloooolOOOOOOOOOOOIBKPT! I!I

BREAKPOINT ACKNOWLEDGE ——,
I CPU SPACE CYCLE

BKPT# BREAKPOINT SELECTED

BRAEAKPOINT REGISTER #0
BREAKPOINT REGISTER #1
BREAKPOINT REGISTER #2
BREAKPOINT REGISTER #3
BREAKPOINT REGISTER #4
BREAKPOINT REGISTER #5
BREAKPOINT REGISTER #6
BREAKPOINT REGISTER #7

“w - w0000
P - -]
-0 -0 -0 =0

FIGURE 4-4. BREAKPOINT ACKNOWLEDGE CYCLE ADDRESS ENCODING
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4.19.3 MC6885]1 Breakpoint Architecture

For each of the eight breakpoint opcodes recognized by the MC68424,
the MC68851 has a pair of registers: a breakpoint acknowledge
control register and a breakpoint acknowledge data register. Figure
4-5 illustrates these and the breakpoint opcode to which each pair
corresponds.

15 0 15 0 CORRESPONDING OPCODE
BADO BACO 34848
BAD1 BAC1 $4849
BAD2 BAC2 S484A
BAD3 BAC3 $4548
BAD4 BACA $484C
BADS BACS $4840
BADS BACS S484E
BAD? BAC7 $484F

FIGURE 4-5, BREAKPOINT REGISTERS

Each of the breakpoint acknowledge data registers, BAD@ through
BAD7, can be loaded with a replacement opcode for transfer to the
MC68828 during the MC68851 acknowledge cycle. Using the PMOVE
instruction, the 16-bit value for a legal MC68@28 opcode may be
written to (or read from) any BADx register in the format
illustrated in Figure 4-6.

15 0
BADx [ REPLACEMENT OPCODE l

FIGURE 4-6. BREAKPOINT ACKNOWLEDGE DATA REGISTER FORMAT

The manner in which the data in a BADx register is actually used is
controlled by data written in the corresponding breakpoint
acknowledge control register - BACx- in the format illustrated in
Figure 4-7.

15 ] 7 0

T T T T T T T

BACx ’BPE] ] ] 0 ro I 0 I 0 | 0 | o ' BREAKPOINT SKIP COUNT l
: N 1 2 s P

FIGURE 4-7. BREAKPOINT ACKNOWLEDGE CONTROL REGISTER FORMAT
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4.16.4 MC68851 Acknowledge Cycle Operation

Bit 15 of a BACx register acts as a BreakPoint Enable (BPE) control
field. During the MC68851 acknowledge cycle, when the breakpoint
register pair corresponding to the transmitted breakpoint number
has been selected, the BPE bit, if clear, disables transmission of
the replacement opcode currently in BADx by causing the MC68851 to
assert the BERR signal and thereby forcing the processor to initiate
exception processing. The BPE bit in all eight registers is cleared
by a reset cycle.

Bits @ through 7 of a BACx register are used as a breakpoint skip
count field whose value specifies the number of times that, in
response to repeated processor breakpoint acknowledge cycles
causing selection of that particular BACx register (and the
corresponding BADx register), the MC6885]1 will transmit the current
replacement opcode before forcing the processor to initiate
exception processing by asserting the BERR signal. A reset cycle
does not clear the skip count field in any of the eight acknowledge
control registers. Refer to the MC6885]1 User’s Manual for a more
detailed description of the MC68851 breakpoint registers and
functions.

4.10.5 Access Level Control

For communications between the MC68020 and the MC68851 during the
Access Level Control (ACL) type of CPU space operations, the PMMU
has an interface that includes a register set and support for a
communications protocol. The protocol includes electrical and
command lTevel mechanisms that enable the MC68851 to extend the means
of protection offered by the main processor.

Although not part of the MC6885] programming model, the Access Level
Control Registers (ALCR) operate as communication ports, each
register handling a specific control function. To use the function
associated with a register, the processor accesses the register by
encoding the address bus fields illustrated in Figure 4-8. Bits
positions marked with an "x" are zero filled by the MC68828 and
ignored by the PMMU.

FUNCTION CODE
Fe3 FCO A31 A28 A8 A15 A0S A00
I0111lexxxlxxxxxxxxlooo1IOOOOOOOOO MMU REGISTER J

ACCESS LEVEL CONTROL_'

BUS CYCLE PRIVILEGE LEVEL
ACCESS LEVEL CONTROL INTERFACE REGISTER SELECT

CPU SPACE CYCLE

FIGURE 4-8. ALC INTERFACE LOGICAL ADDRESS BUS ENCODING
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The MMU register (ALCR select) field. AB through AlS5, is decoded by
the MC68851 to select the appropriate ALCR. Although the MC6885]
decodes the full address range specified on AB through Al5, the
ALCRs occupy only the lower 128 bytes of this range. Table 4-3
provides a map of the MC6885] access control interface registers as
they appear in the CPU address space. Refer to the MC6885]1 User’s
Manual for a more detailed description of the MC6885] access level
control registers and functions.

TABLE 4-3. ALC INTERFACE REGISTERS MAP

REGISTER MC68851 ACCESS LEVEL INTERFACE REGISTER

SELECT BUS 31 23 ']
0000000 cL READ ( UNUSED, RESERVED)
00001080 ACCESS STATUS READ ( UNUSED, RESERVED)
0001000 1AL WRITE { UNUSED, RESERVED)
0001100 DAL WRITE ( UNUSED, RESERVED)
16000x x FUNCTION CODE 0 DESCRIPTOR ADDRESS WRITE
10001 xx FUNCTION CODE 1 DESCRIPTOR ADDRESS (USER DATA) WRITE

T 10010xx FUNCTION CODE 2 DESCRIPTOR ADDRESS (USER PROGRAM) WRITE
10011 xx FUNCTION CODE 3 DESCRIPTOR ADDRESS (USER RESERVED) WRITE
10100x7%x FUNCTION CODE 4 DESCRIPTOR ADDRESS ( SUPERVISOR DATA) WRITE ‘
10101 xx FUNCTION CODE 5 DESCRIPTOR ADDRESS ( SUPERVISOR PROGRAM) WRITE |
10110xx FUNCTION CODE 6 DESCRIPTOR ADDRESS WRITE
10111 xx FUNCTION CODE 7 DESCRIPTOR ADDRESS (CPU SPACE) WRITE

4,18.6 Coprocessor Communications

Both the MC68851 and the MC68881 contain a set of Coprocessor
Interface Registers (CIRs) by which the main processor and
coprocessor communicate. These registers are not related to the
programming mode] implemented by these coprocessors.

FUNCTION CODE

FC3 FCO  A31 Al9 A1S  A13 A2 A4 AQ0
l0111II!!XllXX!X!XKLOO'IOICP-IDIOOOOOOOO CIR SELECT
COPROCESSOR COMMUNICATIONS COPROCESSOR INTERFACE
REGISTER SELECT

CPU SPACE CYCLE

cP-ID
(A15-A13) COPROCESSOR SELECTED
0 0 0 MCs8851
0 0 1 MC68881

FIGURE 4-9. COPROCESSOR INTERFACE ADDRESS BUS ENCODING
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Part of the CPU space accessed via the MC68f20 address bus is
dedicated to coprocessor functions. Figure 4-9 illustrates the
required address bus encoding for coprocessor accesses in the CPU
space. The bit positions marked with an "x" are ignored by the
MC68851 and MC68881 and are zero filled by the MC68820.

Table 4-4 identifies locations and characteristics of the MC68851
coprocessor interface registers in the CUP space, that are used for
communications between the MC68828 and the MC68851. Table 4-5
identifies the 1locations and characteristics of the MC68881
coprocessor interface registers in the CPU space that are used for
communications between the MC68028 and the MC68881. For a more
detailed description of the MC68851 and MC68881 coprocessor
registers and functions, refer to the MC68851 User’s Manual and the
MC68881 User’s Manual.

TABLE 4-4. MC68851 COPROCESSOR INTERFACE REGISTER MAP

AOC4 - AOO MC68851 ACCESS LEVEL INTERFACE REGISTER
(IN_BINARY) a1 15 0
0000x RESPONSE {READ)

0001x CONTROL (WRITE )

0010x SAVE (READ)

0011x RESTORE ( READ/WRITE)

0100x OPERATION WORD (WRITE )

0101x COMMAND { WRITE )

0110x ( RESERVED)

011 1x CONDITION (WRITE )

100xx OPERAND (READ / WRITE )
101xx REGISTER SELECT (READ) ( RESERVED)
110xx INSTRUCTION ADDRESS ( READ / WRITE )
1T1txx OPERAND ADDRESS (WRITE)

4.11 INTERRUPT HANDLER

The MVME135/136 module allows interrupts to the on-board CPU from up
to 16 sources. The interrupt handler preprocesses interrupt sources
into three groups of seven interrupts corresponding to the seven
MC68828 interrupt levels. The groups are labeled Group 1, Group 2,
and Group 3. Interrupt service priority is determined by the
interrupt level and the group number. Interrupts of different
levels are processed according to the standard interrupt processing
discipline. Interrupts of the same level are processed according to
the group number.
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TABLE 4-5. MC68881 COPROCESSOR INTERFACE REGISTER HAP

A4 - ADO MCE8881 ACCESS LEVEL INTERFACE REGISTER
(IN_BINARY) 31 15 0
0000x RESPONSE (READ)

0001x CONTROL ( WRITE))

0010x SAVE (READ)

0011x RESTORE { READ/WRITE)

6100x OPERATION WORD { WRITE)

0101x COMMAND ( WRITE)

6110x ( RESERVED )

0111x CONDITION {WRITE )

100xx OPERAND (READ/WRITE)
101xx REGISTER SELECT (READ) T ( RESERVED)
110xx INSTRUCTION ADDRESS ( WRITE )
1T11xx OPERAND ADDRESS { READ / WRITE )

The interrupt handler processes Group 2 and Group 3 interrupts
differently from Group 1 interrupts which are reserved for VMEbus
interrupts. If the interrupt being acknowledged is a Group 2 or 3
interrupt, the interrupt handler fetches the appropriate exception
vector number from PROM and sends it to the CPU via the Tocal bus. If
the interrupt being acknowledged is a Group 1 interrupt, the
exception vector number is fetched from the VMEbus where it will be
placed by the interrupting device. Table 4-6 describes the
interrupt assignments.

TABLE 4-6. INTERRUPT HANDLER PRIORITY ASSIGNMENTS

PRIORITY WITHIN A PARTICULAR INTERRUPT LEVEL DETERMINES THE SERVICE ORDER
INTERRUPT ( HIGHEST) { MIDDLE ) { LOWEST)
LEVEL GROUP 3 (VECTOR #) GROUP 2 ( VECTOR #) GROUP 1
7 ABORT" ($40) ACFIRQ® ($41) VMEbus IRQT"
6 TMRIRG" ($42) SFRQ ($43) VMEbus IRO6*
5 SIOIRQ" (3$44) SIGHP* ($45) VMEbus IRQ5* !
4 UNASSIGNED VSBIRQG" ($47) VMEbus IRQ4" R
3 UNASSIGNED UNASSIGNED ; VMEbus IRQ3"
2 LMIRG* { $4A) SIGLP" ($4B) VMEbus IRQ2*
1 UNASSIGNED UNASSIGNED VMEbus IRQtY*
WITHIN A GROUP x, INTERRUPT PRIORITY DECREASES WITH DECREASING LEVEL. ;
WITHIN A PARTICULAR INTERRUPT LEVEL, INTERRUPT PRIORITY DECREASES FROM LEFT TO RIGHT.
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ABORT* < Abort Pushbutton IRQ>
ABORT* is the interrupt caused by the ABORT pushbutton.

ACFIRQ* < VMEbus AC Power Fail IRQ>

ACFIRQ* is the interrupt caused by the ACFAIL* line being asserted
on the VMEbus.

TMRIRQ* < Timer IRQ>

TMRIRQ* is the local timer chip’s interrupt. This will also be the
broadcast IRQ caused by a transition on the IRQ1* line of the
VMEbus similar to the MVME13@, provided that the 78636 timer chip
is preconfigured to assert TMRIRQ* upon receipt of a broadcast IRQ
input.

SFIRQ* < VMEbus System Fail IRQ>
SFIRQ* is the interrupt caused by the SYSFAIL* line of the VMEbus
being asserted. This interrupt is maskable using the SYSFIEN bit
of <CNT3>.

SIOIRQ* < Dual Channel Serial Port IRQ>
SIOIRQ* is the interrupt from the local serial port chip, the
MC68681. The SIOIRQ* interrupt is handled the same as all other
local interrupts, where the vector is supplied by a PROM.

SIGHP* < MPCSR High Priority IRQ>
SIGHP* is the signal high priority interrupt from the MPCSR. This
interrupt is maskable using the SHPIEN bit of < CNT3>,

VSBIRQ* < VSBbus IRQ>
VSBIRQ* is an interrupt from the secondary bus, VSBbus. This
interrupt is maskable using the VSBIEN bit of < CNTI1> .

LMIRQ™ < Location Monitor IRQ>
LMIRQ* is the interrupt caused from the Jlocation monitor
indicating there was a VME access to the Short 1/0 broadcast area.
This interrupt is maskable using the LMIEN bit of < CNT3> .

SIGLP* < MPCSR Low Priority IRQ>
SIGLP* is the signal low priority interrupt from the MPCSR. This
interrupt is maskable using the SLPIEN bit of < CNT3> .

IRQ1*-IRQ7* < VMEbus IRQ7*-1RQ1*>

Interrupts IRQ1* through IRQ7* are the VMEbus interrupts. These
interrupts are individually maskable using the VBIMSK1 through
VMIMSK7 bits of < CNT2> .
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4.12 ONBOARD ROM/PROM/EPROM

The MVME135/136 module has two 28-pin JEDEC sockets that are
organized as a single bank. This bank appears as a 16-bit word port
to the MC68828 and can be configured for 32K x 8 or 64K x 8
ROM/PROM/EPROMs with an access time of 25@ nanoseconds or faster,
providing a total of 128Kb of non-volatile storage. If 32K x 8
devices are used, they will appear twice in the 128Kb ROM/PROM/EPROM
address space.

4.13 DUAL SERIAL PORTS

For its two asynchronous serial ports, the MVME135/136 module uses
the MC68681 to provide the timing and control necessary to support
two independent communications channels.

Both serial ports utilize standard RS-232C drivers and receivers.
Signals are available through DB-9 connectors located on the
MVME135/136 module’s front panel. Both ports are configured as a
9-wire DTE interface as illustrated in Figure 4-18.

SERIAL PORT 1 SERIAL PORT 2
1 DCD oCcD 1
2 RXD RXD 2
3 TXD TXD 3
4 DTR DYR 4
5 SG SG 5
6 DSR OSR &
7 RTS RTS ?
8 CTS CTS 8
9 FG FG 9

FIGURE 4-18. SERIAL PORT INTERCONNECTIONS

4.14 MVME135/136 TIMER

Timer functions for the MVME135/136 modules are provided by a 280836
Counter/Timer and Parallel I/0 Unit. This device offers two
independent 8-bit, double-buffered, bidirectional I/0 ports, three
independent 16-bit counter/timers, and a 4-bit special purpose I/0
port. The latter is used in conjunction with one counter/timer to
implement a watchdog timer and also provide a means for software
selection of a reset type. The function of each of the timers is
described below.
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Timer #1 - User Programmable Timer

This programmable timer is not utilized by the MVME135/136 hardware
or on-board firmware and is therefare, available to the user.

Timer #2 - Periodic Tick Timer

When enabled, this timer causes a local Group 3 interrupt on Level 6
when it times out. Group 3, Level 6 is the highest local interrupt
except for ABORT. Timer periods range from 1 to 18 milliseconds and
are software selectable.

Timer #3 - Watchdog Timer

This time is capable of generating three types of reset (two local
and one global). The watchdog timer must be periodically serviced
by software to prevent timeout so that the module is not reset.

When a reset does occur, a bit indicating this condition is set in
the local Control/Status Register (CSR) to provide for software
recovery, if needed. A corresponding bit is also set in the
Multiprocessing Control/Status Register (MPCSR) to provide other
bus masters with the reset indication.

Because system controller functions are independent of local reset,
the MVME135/136 modules will not assert the SYSRESET signal on the
VMEbus when either of the Tocal reset options is chosen. Two types
of local reset are available from the watchdog reset timer and are
enabled via bits 6 and 7 (WD@, WD1) of Local Control Register #5.
They are a Momentary Reset of sufficient duration to reset all
hardware on the module, and a Reset And Hold. The momentary reset
option allows the MC68020 microprocessor and other devices to come
back up and operate. The reset and hold option keeps the module in
local reset until a SYSRESET is asserted on the VMEbus, or until
another VMEbus master clears the R&H bit in the MPCSR. Both options
are software selectable.

The global reset option for the watchdog timer will cause a 200
millisecond minimum reset pulse to appear on the VMEbus SYSRESET
line. This option is also software selectable.

4.15 LOCAL CONTROL/STATUS REGISTERS

The MVME135/136 Control/Status Registers (CSR) use the two 7280836 8-
bit parallel ports to provide local and system side information to
the on-board MPU and control of various Jocal and system level
functions.
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Switch S4 is a 1@-position switch, settable from the front panel.
Switch positions 1 and 2 are control functions (refer to section
3.2.5 for a brief description of these switch functions). Switch
positions 3 through 18 are readable and constitute STATI (Status
Register 1) as defined below. In the following text., PA is physical
address, RC is reset condition, (res) is reserved, and NA is not
available for use.

4.15.1 Status Register Format And Functions

The following text describes the format and functions of the Status
Registers.

<STAT1> Physical Address: $FFFB@@AD (Read Only) RC = None
D07 D06 D05 Do4 D03 D02 Do1 D0OO
| ap7 | aps | aps | cpe | ers | aP2 | aPt | aro |
S4-3 S4-4 $4-5 S4-6 84-7 S4-8 S4-9 S4-10
GP7-GP@ < General Purpose User Status Bits>

GPP through GP7 are front panel selectable user status bits (S4-3
through S4-18) used for software steering. Access to this register
will read Port A of the timer. 135bug configures Port A of the
timer as an input port and uses these general purpose bits to
perform various optional switching functions. For a complete
description of 135bug’s use of these switches, refer to the 135bug
Diagnostic/Debug Package User’s Manual.

If firmware other than 135bug is used, the resident firmware must
configure Port A of the timer before reading STATI, otherwise, the
data will not be a valid representation of the switch settings.
Refer to the Zilog Z-CIO (Z8636) Counter/Timer and Parallel I/0
Unit Technical Manual for information on programming the timer
registers.

<STAT2>  Physical Address: SFFFB@@32  (Read Only) RC = Not Valid

D07 D06 D05 D04 D03 D02 D01 D00
[RAMERR‘IRMCERR'[ ABORT" ISYSFAIL'] VBER® | VSBERR®|MMUBER"| LCLERR" |

Data bits @44, g1, @2, @3, @6, and #7 will clear automatically when
read. These six data bits will indicate the bus error that is the
most recent only. The contents of this register is invalid after
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power-up reset, and should be read once by the system software to
initialize the bus error status bits to their inactive state.

RAMERR* < Local DRAM Parity Error>

RAMERR*, when low, indicates that the bus error was caused by a
local DRAM memory read where a single-bit error had been detected.
The board must be properly configured for parity operation. Refer
to the descriptions of jumper J6 and parity enable, sections 2.3.4
and 4.15.2, respectively.

RMCERR* < Read-Modify-Write Cycle Error>

The shared memory architecture of the MVME135/136 module requires
that during a slave access to the on-board DRAM, the MC68828 must
give up the local bus. A Tockup conditioen occurs when another bus
master has possession of the VMEbus and is trying to access the
MVME135/136 DRAM and the MVME135/136 has just begun an access to a
memory location that resides in VMEbus mapped memory space.

Normally, this situation is handled by circuitry on the
MVME135/136 that detects the Tockup and asserts BERR* and HALT* to
the local MC68628 causing a retry. The MC68028 terminates the
cycle, and then arbitrates the local bus away allowing the slave
access to complete. After the slave access has completed and the
MC68@2@ becomes the Tlocal bus master, the retry cycle then
completes, all transparent to the system software.

RMCERR* indicates that the lockup condition described above has
occurred while the local MC68B20 was executing a TAS (Test And Set)
cycle. The MC68@2@ will not do a retry, while it is performing a
locked cycle (RMC* asserted). When this situation is detected, a
bus error is asserted to the MC6882@, and the RMCERR* status bit is
asserted.

During the bus error handling routine, the system software must
examine STAT2. If RMCERR* is asserted, the processor retry flag
should be set before returning from exception processing. This in
effect causes a software retry for the lockup condition when RMC*
type cycles are involved.

ABORT™* < ABORT Pushbutton Status>

The system software can monitor the status of the MVME135/136 ABORT
pushbutton via the ABORT status flag. Pressing the ABORT
pushbutton will cause a Tlevel seven interrupt. During abort
interrupt handling, 135bug monitors this status flag before
returning from exception to ensure that the abort interrupt is seen
only once.
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SYSFAIL* < VMEbus System Failure Status>

A system failure, communicated to this module via the VMEbus
SYSFAIL* signal, will set the SYSFAIL* flag = ##. If the SYSFIEN*
bit is set when a system failure occurs, the MVME135/136 interrupt
handler will assert SFIRQ* to the processor.

VBER* < VMEbus Bus Error>

VBER* = @, if a VMEbus reference made by this MVME135/136 caused a
bus error (i.e., only VMEbus bus errors made by this MVME135/136
when it is VMEbus master will be logged).

VSBERR* < VYSBbus Bus Error>

VSBERR* = @, if a VSBbus reference made by this MVME135/136 caused
a bus error. VSBERR* will be asserted.

MMUBER* < MMU Bus Error>

MMUBER* = @, when the bus error signal from the MMU device has been
asserted. The MMU will assert BERR* and HALT* to the M(68020
during Relinquish and Retry operations, in which it forces the
current logical bus master to terminate the current bus cycle,
release the logical bus, and retry the bus cycle when it is once
again logical bus master. The concurrent assertion of HALT* and
BERR* by the MMU constitutes the Retry phase of the Relinquish and
Retry cycle. The MMUBER* status bit will only indicate true MMU
cycle faults, not Relinquish and Retry cycle types.

LCLERR* < Local Timeout Error>

LCLERR*, when Tow. indicates that a reference to a locally mapped
device caused a timeout bus error. This signal is also asserted if
an access attempt is made to local coprocessors such as the MC68881
or MC68851 that is not installed in the module.

4.15.2 Control Register Format And Functions

The following text describes the format and functions of the Control
Registers.

<CNTI> Physical Address: S$FFFBOBGE  (Read/Write) RC = None

D07  DO6 D05 D04 D03 D02 D01 D00
| Brirar | wwp | PaRen' [ vsien | N | Na [ Na | na |

Access to this register will read the B port of the timer. Data bit
87 should always be programmed as an input. Data bits #5 and #6 are
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used for testing and use of parity on the Tocal DRAM. They must be
programmed as outputs to be used. Data bit #4 is a mask for the
VSBbus interrupt and must be programmed as an output to be used.

BRIRQI* < Broadcast Interrupt Input>

BRIRQI* is actually an input to the Z8836 timer from the VMEbus
IRQ1*. This is provided to allow the user that has several
MVME135/136's to interrupt all of these processors with a single
VMEbus interrupt. IRQ1* cannot be used as a VMEbus interrupt if
BRIRQI* is used to interrupt the MVME135/136 through the Timer and
therefore must be masked at CNT2. The VMEbus interrupter that
causes BRIRQI* by asserting VMEbus IRQI* must also negate this
level. This interrupt must not be acknowledged on the VMEbus in
this mode. If normal VMEbus IRQl* operation is desired, then the
Timer input must be programmed to not recognize the BRIRQI*
interrupt. The Timer I/0 pin connected to VMEbus IRQ1* must never
be programmed as an output (Timer port B, bit 7).

WWP < Write Wrong Parity>
WWP*, when high, forces parity to be written incorrectly to local
DRAM. This facilitates testing of on-board parity circuitry.

PAREN* < Parity Enable>

PAREN*, when low, enables parity error reporting by allowing bus
errors to the local processor on read cycles where parity faults
are detected. Parity should not be enabled, unless a jumper cap is
installed across jumper J6 pins 2 and 3.

VSBIEN < VSBbus Interrupt Enable>

VSBIEN, when high, enables the MVME135/136 to be interrupted by the
VSBIRQ* interrupt signai. VSBIRQ* is the interrupt signal from the
VSBbus.

<CNT2> Physical Address: S$SFFFB@@38  (Read/Write) RC = 11111111

D07 D06 D05 D04 D03 D02 DO D00
] VBIMSK? |VBIMSKG | VBIMSKS | VBIMSK4 [vBIMSK3 |vBiMSK2 | vBIMSK1 | vmsik- |

CNT2 indicates which VMEbus interrupt this module’s interrupt
handler will respond to. If VBIMSKx = 1, then the module will not
respond to the VMEbus TRQx. VMSK is a DRAM mask bit. When active it
will not allow slave access to the 1ocal DRAM.
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VBIMSK7-1 < VMEbus Interrupt Mask Bits>

The MVME135/136 Interrupt Handler will respond to the VMEbus
interrupts that have their corresponding bit positions set in CNT2
as follows:

1. VBIMSKx = @, acknowledge VMEbus VBIRQx*.
2. VBIMSKx =1, mask VMEbus VBIRQx*.

After reset, all CNT2 bits power up = 1, masking all VMEbus
interrupts and allowing slave access to local DRAM from VMEbus.

VMSK* < VMEbus Access Mask>

VMSK*, when low, disallows any local DRAM access from VMEbus. This
feature allows the MVME135/136 local memory to become completely
private to the MC68@A20 CPU.

<CNT3»> Physical Address: $FFFB@@39  (Read/Write) RC = 11111111

D07 D06 D05 D04 D03 D02 D01 D00
| Busy [ ALLien: [sysrient| shpien: | stpien: | Lvient | Brirao® |vsairao |

BUSY < MVME135/136 Module Busy>

Software steering bit that shows the module’s system readiness.
BUSY is wused by 135bug as a status flag during diagnostic
operation. BUSY is imaged in a read only register in the MPCSR
(refer to section 4.16).

ALLIEN* <A1l Interrupt Enable>

When ALLIEN* = @, all MVME135/136 interrupts are enabled to the
Interrupt Handler. When ALLIEN = 1, all interrupts are disabled
allowing vector table initialization.

SYSFIEN* < SYSFAIL Interrupt Enable>

SYSFIEN is used to enable SYSFIRQ to the local interrupt handler
when a system failure occurs. Refer to the SYSFAIL status register
bit for more details regarding SYSFAIL*. When SYSFIEN = 1 (power
up case), the SYSFIRQ* is disabled. When SYSFIEN = @ and VMEbus
SYSFAIL* is asserted, SYSFIRQ will be asserted to the MVME135/136
Interrupt Handler.

SHPIEN* < Signal High Priority Interrupt Enable>
SHPIEN*, when low, enables an interrupt to occur when SIGHP is set
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in the MPCSR (refer to section 4.16). SHPIEN*, when high, prevents
SIGHP from being set in the MPCSR. This restriction applys only to
Artwork Revisions A-C. Artwork Revision E allows SIGHP to be set
independent of the state of SHPIEN*,

SLPIEN* < Signal Low Priority Interrupt Enable>

SLPIEN*, when Tow, enables an interrupt to occur when SIGLP is set
in the MPCSR (refer to section 4.16). SLPIEN*, when high, prevents
SIGLP from being set in the MPCSR. This restriction applys only to
Artwork Revisions A through C. Artwork Revision E allows SIGLP to
be set independent of the state of SLPIEN*.

LMIEN* < Location Monitor Interrupt Enable>

LMIEN*, when low, enables an interrupt to occur from location
monitor zero, in the MPCSR (refer to section 4.16).

BRIRQO* < Broadcast Interrupt OQutput>

BRIRQO*, when low, asserts VMEbus IRQl*. This is not intended to
cause a VMEbus interrupt. This bit is intended for use as a
broadcast mechanism that is compatible with the MVME138, where
VMEbus IRQ1* is connected to bit 7 of Timer Port B and causes a
timer interrupt. The MVME135/136 is also capabie of being
interrupted in this way. Refer to the BRIRQI* description under
CNTI.

VSBIRQO* < VSBbus Interrupt Output>

VSBIRQO*, when low, asserts VSBIRQ* low on VSBbus, allowing the
MVME135/136 to generate VSBbhus interrupts for diagnostics
applications.

<CNTé> Physical Address: SFFFB@@3A  (Read/Write) RC=1-------

D07 D06 D05 D04 D03 D02 DO1 D00
|GLBRES-| NA | NA | na [ na | ona [ ona | ona |
GLBRES* < Global Reset>

GLBRES*, when Tow, will cause a 20@ millisecond system reset. This
will happen whether the MVME135/136 is the system controller or
not. The data in this register is undefined when read.

4-24



FUNCTIONAL DESCRIPTION

<CNT5> Physical Address: $FFFB@@3B  (Read/Write) RC = 11111111

D07 D06 D05 D04 003 D02 001 D00
| woo | wor | utmo | vimo | opro | szesr | sane | moFAL |

WDB,WD1 < Watch Dog Timer Control Bits>
When the watch dog timer times out, the following function occurs.

WDl  wWbg Function
@ g Momentary System Reset.
) 1 Momentary Local Reset.
1 g Local Reset and Hold.
1 1 Watchdog Timer Disabled.

LTMO < Local Timeout Enabled>
When set, the local timeout generator is enabled.

VTMO < VMEbus Timeout Enabled>
When set, the VMEbus timeout generator is enabled.

0PT@ < Local DRAM Address 8>

When set, local DRAM is mapped at 88080808 (hex). The local DRAM
always appears at FFE@PPOO (hex) for the MVME135/135-1/136
versions and at FF80@AAQ (hex) for the MVME135A/136A versions.

32/24* < VMEbus Address Size Select>

This bit provides a software selectable 32- and 24-bit address
option for VMEbus references. The appropriate address modifiers
are generated for 32- or 24-bit address VMEbus accesses. 32/24* =
1 indicates 32-bit address option; 32/24*% = @ indicates a 24-bit
address space. Refer to the following memory map chart for the
affect of the 32/24* bit on the MVME135/136 VMEbus memory map.

If 32/24* = §:
0PPP0008-0BFFFFFF A 24-bit address modifier is generated.

01008@08-FFDFFFFF A 32-bit address modifier is generated.
(MVME135/135A/135-1/136 versions)

§1000006-FF7FFFFF A 32-bit address modifier is generated.
(MVME136A version)
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I1f 32/24% = 1:

0000088 -FFDFFFFF A 32-bit address modifier is generated.
(MVME135/135A/135-1/136 versions)

Bo000003-FFTFFFFF A 32-bit address modifier is generated.
(MVME136A version)

Either with 32/24* set or cleared:

FFEPPOPB-FFFEFFFF Local address space.
(MVME135/135A/135-1/136 versions)

FF8P@@P3-FFFEFFFF  Local address space.
(MVME136A version)

FFFFOPPB-FFFFFFFF A 16-bit address modifier is generated (VMEbus
short 1/0).

32/16* < VMEbus Data Size Select>

This bit provides a software selectable 32- or 16-bit VMEbus data
width, This bit should be used with care because when 32/16* = @,
all memory references to VMEbus are forced to be 16 bits. When
32/16* = 1, all memory references to the VMEbus can be 32 bits.

The memory map can be customized in hardware by the user to segment
D16 and D32 address space. This is performed by programming PAL2
(U6@) for the particular application. The default memory map for
D32 and D16 data space is illustrated in Figure 4-11. Refer to
Appendix A for the description and equations for PAL2 (for the
MVME135/135-1/136 versions only). Refer to Appendix B for the
de?cription and equations for PAL2 (for the MVME135A/136A versions
only).

BDFAIL < Board or System Failure>

If this bit is = 1 (and the ISF bit in the MPCSR is clear), then the
SYSFAIL* line on VMEbus will be asserted. The "FAIL" LED will be
illuminated, whenever BDFAIL is set.
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SFFFFFFFF
SHORT 170 SPACE

A16/D18
$FFFF0000

LOCAL RESOURCES
$FF800000

THIS ADDRESS SPACE IS D16
SUPPORTS D16 DUAL PORT
1/0 CARDS SUCH AS THE
A32/D168 MVME332XT MULTI- CHANNEL
SERIAL COMMUNICATIONS
CONTROLLER AND THE
MVME353 MULTI- CHANNEL
GRAPHICS CONTROLLER.

$F0000000

A32/D32

$01000000

A24/D32
AND/OR
A32/D32

FIGURE 4-11. D16/D32 DEFAULT DATA SEGMENTATION

4,16 MULTIPROCESSOR CONTROL/STATUS REGISTERS (MPCSR)

The MVME135/136 modules are designed for multiprocessor
applications providing a number of hardware features for this type
of environment. These include global access to and control of the
status of several module functions, as well as the ability to
generate virtual interrupts to selacted boards, and/or simultaneous
interrupts to muitiple boards. Their design does not define or
timit in any way the architecture of a multiprocessor application,
but, rather, eases its development, particularly from the point of
view of software. The registers provided to facilitate use of a
MVME135/136 module in any multiprocessor environment (the MPCSR),
is illustrated in Table 4-7. The MPCSR is dual ported between the
local MC68028 microprocessor and VMEbus. The MPCSR may be accessed
by the local processor at $FFFBB@6@ to 7F, or from the MPCSR VMEbus
mapped location.
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TABLE 4-7. MULTIPROCESSOR CONTROL/STATUS REGISTERS

AoDRESS ofFseT| Do7 | Dos | 00s [ 004 , ) ] Doz l ) I oo

; ID BYTE
3 BSY | scow FAL | woT UNDEFINED
s KNG @ | LMz e | Lmor s |k @@  unoernep
7 RAH UNDEFINED RONR UNDEFINED
9 HAH UNDEFINED
B SIGLP UNDEFINED
D SIGHP UNDEFINED
F UNDEFINED
" MPo UNDEFINED
1 WP UNDEFINED
15 MP2 UNDEFINED
17 WP3 UNDEFINED
19 MP COMM BYTE
18
1
1

@ ALSO DESIGNATED LM3",

@@ LKTR IS READ ONLY FROM VMEbus AND IS READ/WRITE FROM THE LOCAL BUS.

1D < ID Byte>

This byte is the image of the mapping switch used to map the MPCSR
and DRAM on the VMEbus. This byte allows the local processor to
identify where other bus masters will be accessing its memory. The
MPCSR will be at xxxyyyyy on the VMEbus, where "xxx" is the group
base address and "yyyyy" is the base offset within the group. The
module ID can be read visually from the board by 1ooking at the 8-
bit mapping switch S3. Refer to the Local DRAM and MPCSR Mapping
examples in section 3.2.4.

BSY < Busy Bit>

This bit will come up asserted and is typically used to indicate
that the MVME135/136 is not ready to operate at the system level.
This will be the case while the MVME135/136 is executing confidence
tests and during initialization of local resources. This bit is
read only and is an image of the local busy bit Tocated in CNT3.
The function of this bit is determined only by the resident
firmware/system software.
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SCON < System Controller Bit>

This bit is the image of the local control bit that establishes the
module as the VME system controller. This bit is active high, read
only.

FAIL < Fail Bit>

This bit enables another VMEbus master to determine if the
MVME135/136 has indicated a local failure. This bit is the image
of the local BDFAIL bit. It will also be able to determine if the
module js asserting the SYSFAIL* Tine on the VMEbus by setting or
clearing the ISF bit, and monitoring for the SYSFAIL interrupt.
This bit is read only.

WDT < Watchdog Timer Bit>

This status bit indicates whether a watchdog reset has occurred on
the module. This bit is read only, and is cleared when read.

KING(LM3*) < KING Bit>

This bit will come up asserted and will indicate that the module
has not been disqualified as the system initializer. The location
monitor can clear this bit on all modules in the group at the same
time.

LMB*-LM2* < Location Monitor Bits>

The Tocal processor can be interrupted by a broadcast cycle. This
cycle can be recognized by all MVME135/136s in the system. This is
accomplished with a location monitor that will detect a VMEbus
cycle to the Al6 (Short I/0) addresses determined by the VMEbus
mapping switch. There is an enable bit in the local CSR (CNT3) that
will allow the MVME135/136 to mask the location monitor interrupt.
LM@* is the only location monitor bit that can cause an interrupt.
The MPCSR resides on odd addresses in the VMEbus Short I/0 space.
The VMEbus base address in this space will be mappable as shown in
Table 4-8. Locally the address of the MPCSR is FFFB@@o@-FFFBAGTF.

Location monitor examples:
For MPCSR mapped at @866 in VMEbus Short 1/0. {Group 4)

VME word access to @3E@ - will clear LM@* and cause a location
monitor interrupt, if the system software
has setup the proper enables and lowered
the processor mask.

VME word access to @3E2 - will clear LM1*,

VME word access to @3E4 - will clear LM2*.

VME word access to @3E6 - will clear LM3* (KING bit).
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MAPPING ON THE VMEbus

TABLE 4-8.

DRAM BASE ADDRESS

{ MVME136A )

DRAM BASE ADDRESS
( MVME135/135-1/ 136 )

MPCSR BASE ADDRESS
(VME SHORT |/0 SPACE)

SWITCH S3 SETTINGS
ID BYTE (IN MPCSR)

45678
00000
00001
o010

3
]
[¢]
[}

2
0
0
[

0000
co0oo0o0

$0000
$0040
$008¢0

0000
0o0O0cO
0000

$0000O0
$0010
$0020

$0000
$0020
$0040

0
0
]

0000

UP TO 31 DIFFERENT MPCSR START ADDRESSES FOR EACH GROUP

0000

$0700

0000

$01co

$0380
$03 A0
$03CO

11100
11101

0
0
0
0
1
1
1

0
0
0
o

[
0
0
0

0000
0000

0000 $0740
$0780

$01poO
$01EO

0000

t1110
111111

AESERVED FOR BROADCAST, GROUP 0

$2000

0000
0000

$0000C

gocoo

$0000
$0010
$0020

s 0000
00001t

]
0
c

$0040
$0080

0000

$202¢0

0000

0000

00010 $2040

0

0000

$s0700

00Q0O0
G 00o0

$01Co0O
$0100

$2380
$23RA0
$23cCoO

1t100
11101

1
1

[}
[}
0
0
1

[¢]
0
0
0

0000
0000

$0740
$0760

00o0¢QC

$01E0OQ

11110
111111

1
1

RESERVED FOR BROADCAST, GROUP 1

$4000
$4020
$4040

0600
0000

$0000

0000

$0000
$0010
$0020

00000
00001

0
0

$0040
$0080

0000

0
0

0000

0000

00010

0

1

0000

$0700
$0740
$0780

0000
0000
0000

$0ct1co

$4380
$43A0
$43cCoO

11100

11101

0

1
1
1
1
1

0

0000

$01DpO
$01EOQ

0
0
0
1

co0oo0oQ

11110
11111

0
0

RESERVED FOR BROADCAST, GROUP 2

$6000
$6020

0000

$0000
$0040
$0080

0000
0000

$0000
$0010
$0020

00000
00001

0
0

0000
o000

1

1
1

0000

$6040

60010

1

[+]

0000
0000
00O

$0700

0000
0000

$01Co0
$01po

$63680
$83A0
$63C0O

11100
11101

1
1
1
1

1

0

$07 40
$0780

0000

$01EOQC

RESERVED FOR BROADCAST, GROUP 3

11110
11111

1
1

0
0

NOTE: SETTING $3-4 THROUGH $3.8 TO 1 (ALL OFF) IS NOT ALLOWED.

THIS ADDRESS SPACE FOR EACH GROUP IS USED AS BROADCAST ADDRESSES FOR LOCATION MONITORS.

it SYSFAIL Bit>
If the module has a BDFAIL asserted locally and ISF is not active,

< Inhj

ISF

Another bus

master can force the MVME135/136 to negate the SYSFAIL* line by
helpful to prevent

is
interrupts after a module has been diagnosed as failed.

.

the MPCSR. This

n

then the module is asserting SYSFAIL* on the VMEbus.

setting the ISF bit
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LKTR < VMEbus Locked Transfer>

LKTR when asserted will cause the next VMEbus access to lock
possession of VMEbus to this MVME135/136 module. The normal
release on request functioning of the MVME135/136 requester is
disabled and release of VMEbus mastership will not occur until LKTR
is negated. LKTR is intended to allow the system software to
execute routines over VMEbus in a deterministic amount of time. If
LKTR is asserted, the MVME135/136 module is not contending for
VMEbus ownership with other VMEbus masters. LKTR, when set, does
not immediately lock the VMEbus, unless VMEbus mastership has
already occurred from previous VMEbus cycles and was not requested
away by another VMEbus master. LKTR should be used with extreme
care since other bus masters will not be able to obtain VMEbus
ownership until the local CPU has cleared the LKTR bit.

LKTR is Read/Write from the local processor over the locally mapped
address location, and is read only from the VMEbus mapped location,
When LKTR is cleared, the MVME135/136 VMEbus requester operates in
Release-0On-Request mode, holding VMEbus mastership only until
another VMEbus master requests the VMEbus. Release-On-Request
operation is more efficient because the total number of VMEbus
arbitration cycles is reduced.

R&H < Reset and Hold Bit>

Another VMEbus master will be able to place the module in reset by
asserting this bit location. The module will remain in reset until
the location is cleared or a system reset occurs. When R&H is set,
a minimum of 5 microseconds may elapse before the module is placed
in reset. When R&H is cleared, .5 seconds minimum will elapse
before the module completes reset. To prevent memory corruption,
it is n;commended that HALT and HOLD be asserted before R&H is
asserted.

RONR < Request On No Request>

RONR, when set, forces the MVMELI35/136 requester to wait to request
the VMEbus until the request level that it is using has been
negated. This causes all MVME135/136 modules that are on the same
VMEbus request level, and have RONR asserted to share the available
VMEbus bandwidth equally. The effect of RONR operation is like
round robin arbitration. However, RONR allows round robin
operation with a single level VMEbus arbiter, and does not limit
the number of masters equally sharing the bus to the number of
arbitration Tevels of the system bus (VMEbus).

When RONR is negated, strict priority determined by the
MVME135/136's position in the VMEbus daisy-chain will determine
the bus bandwidth obtained. MVME135/136’s or other VMEbus masters
that are nearer to the VMEbus arbiter will obtain most of the
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available bus bandwidth. RONR may be used when it is important for
all of the MVME135/136 modules to have fair access to VMEbus.
Other bus masters that are not equipped with the RONR feature may
starve the VME135 from access to the VMEbus, since the MVME135/136
is attempting to be fair and the other bus masters are not.

It may be necessary to experiment with different configurations of
VMEbus arbitration Tevels and implementations of RONR operation
with other VMEbus masters. Also, experimentation with the system
configuration with respect to position within the VMEbus
arbitration daisy-chain is recommended.

H&H < Halt and Hold Bit>

This bit enables another VMEbus master to place the module in halt
by setting this bit. This ability is provided te allow upload and
download of the DRAM with the Tocal processor operation suspended.

SIGLP < Signal Low Priority>

The local processor may be interrupted by asserting this bit
location. There is a control bit in the local control registers
that will allow this interrupt to occur (SLPIEN in < CNT3> ). This
is alevel 2 interrupt to the local processor.

SIGHP < Signal High Priority>

The local processor may be interrupted by asserting this bit
location. There is a control bit in the Jocal CSR that will allow
this interrupt to occur (SHPIEN in < CNT3>). This signal is a
higher priority Tocally (level 5) than SIGLP.

MP@3-MP3 < Multi-Processor Bits>

These are read/write bits in the most significant bit of each byte
they occupy. They may be used as semaphores or as handshake bits
for passing information through the MP COMMunication (MP COMM)
channel described below.

MP COMM < Multi-Processor Communication Byte>

This is a byte wide communications path that allows interaction te
be accomplished between bus masters independently of DRAM.

4.16.1 Base Address Selection

The MVME135/136 modules have an 8-position switch (S3) for locating
the MPCSRs, as well as the Tocal DRAM, in the VMEbus address space. A
total of eight groups is accommodated and within each group a unique
base address for up to 31 processor modules can be selected. The
32nd address range for each group is reserved for location monitor
accesses capable of broadcasting an interrupt to all processor
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boards within that group. Figure 4-12 illustrates the MPCSR and
DRAM mapping capability provided by switch S3 and gives an example
of the addresses selected by a specific setting of the switch. Refer
to Table 4-8 for a listing of the MPCSR and DRAM base addresses that
can be selected by switch S$S3. Note that using a S3 base offset
setting to obtain a unique address for a processor module results in
the same DRAM address regardless of the S3 group setting.
Therefore, for a system, the maximum number of processor modules
each having DRAM with a unique VMEbus address is 31.

4,17 VSBbus CONTROL/STATUS REGISTER

There are three registers in the VSBchip. They are the control and
status register, the decode address register, and the block transfer
count/extended address register. This register is referred to as
the VSBCSR.

VSBbus Register Function
g Control and Status
*1 Block Transfer/Extended Address
* 2 Decode Address

* Not used and should not be accessed on the MVME135/136.

4,17.1 VSBbus Control/Status Register Format And Functions

This register controls those functions which if asserted could
drastically affect the functioning of the MVME135/136. Altering any
of these bits should be done with care. These bits select the
VSBchip, enable the VSBbus System Controller function, enable block
transfer, set the MC68020 mode, enable external decoding, make the
bus read only, enable the bus timeout timer, and enable the bus
fairness mode.

The status register reflects only the latest BERR condition. When a
new BERR condition occurs, any previously set bits may change. This
register is cleared upon reading or when a reset condition occurs.
The following text describes this register.
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MPCSR BASE ADDRESS IN SHORT 1/0 ADDRESS SPACE

A5 | A14 | A13 | A12 | A11 | A0 | AD9 | AO8 | AO7 | A0 | AO5 | AD4 | AG3 | AD2 | AO1 | AOD
X X X 0 ] 0 X X X X X 0 0 0 0 0

t t
GROUP SELECT

1 BASE OFFSET
{ MPCSR BASE ADDRESS) 1 l

SW"CH53|1|213]4|SIGI7|BI

DRAM BASE ADDRESS ‘ ‘

0000000XXXXX°0000|000000000000000

A31|A30|A29 |A2B|A27]A26[A25|A24]A23|A22|A21|A20[A19[A18|A17|A

-
]

A15|A14 A13]A12 |A11|A10]A03]A08|AO7|AO6|ADS|AD4|ADS3|AD2|ADT |AOC

MAPPING SWITCH EXAMPLE: SWITCH S3

OFF

TOORLEETL] e v o
GROUP # =110 = 6 [1l1lolololal1]ol

tJd i
—

MPCSR BASE ADDRESS = 1100 0000 0100 0000

[

ORAM BASE ADDRESS = 0000 0000 0010 0000 0000 0000 0C OO OODOO

FIGURE 4-12. MPCSR AND DRAM ADDRESS MAPPING
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<VSBCSR> Physical Address: $FFFAG@8  (Read/Mrite) RC = FFFF

D31 D2s D15 D11 D00
NA NA | sTatus | CONTROL
Bit 99 SCON* < ¥SBbus System Controller>

SCON* selects the VSBchip as the System Controller. VSBbus SCON*
does not affect VMEbus system controller selection.

Bit A1 Not Used

Bit 92 BLOCKEN* < Block Transfer Enable>

BLOCKEN* is used to enable a master block transfer. This bit
should never be written to zero on the MVMEI35/136.

Bit 83 18* < @319 Processor Select>

18*, when asserted, selects the MC68010 mode and when negated
selects the MC68028 mode. This bit should never be written to zero
on the MVME135/136.

Bit 94 VSBDEN < VSBbus Decode Enable>

VSBDEN, when asserted allows the AS* signal to generate the PAS*
signal without waiting for QAS*, thus allowing decode on VSBbus
slaves to determine which bus (VSBbus or VMEbus) will be used. Ifa
VSBbus slave is not found, the cycle is automatically directed to
VMEbus.

Bit 85 READONLY* < VSBbus Read Only>

READONLY* prevents writes from occurring on the VSBbus from this
master. Write cycles are automatically directed to VMEbus for
cache monitoring, when READONLY* is asserted.

Bit 86 VSBEN* < VSBbus Enable>

VSBEN* enables the master mode if the VSBbus device SLAVE* pin is
negated. On the MVME135/136, the SLAVE* pin is pulled high.
Therefore, slave accesses to the MVME135/136 over VSBbus cannot
occur,

Bit a7 Not Used
Bit 88 ENTO@* < Enable Timeout Option 8>
Bit 89 ENTO1* < Enable Timeout Option 1>

The VSBchip implements the bus timer function with various timeout
periods. The timeout period may be chosen to be 64 microseconds,
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128 microseconds, 256 microseconds, or infinite by setting bits 48
and B9 in the control register. The timeout counter is started
when PAS* is asserted and is disabled when PAS* is negated. If the
counter times out before the PAS* signal is negated the ERR* signal
is asserted and the BUSTIMEOUT* bit is set in the status register.
The times given are for CLK equal to 16.67 MHz.

ENTO1* ENTO@* Timeout Period

1 1 Infinite

1 ) 256 microseconds

) 1 128 microseconds

)] )] 64 microseconds
Bit 18 ROBIN* < Round Robin Fairness Requester>

ROBIN* enables the fairness mode in the bus requester when
asserted. Bus bandwidth is shared equally among VSBbus masters
that all have fairness mode. When ROBIN* is negated, the bus
bandwidth is prioritized by a daisy-chain scheme where the modules
closest to the system controller will receive most of the available
bus bandwidth.

Bit 11 WRERROR* < Write Error Status Bit>
WRERROR* reports the fact that a write to a read only bus was
attempted.

Bit 12 BUSTIMEOUT* < VSBbus Timeout>
BUSTIMEOUT* reports the fact that a VSBbus timeout has occurred.

Bit 13 ASACK@* < Address And Size Status 8>

ASACK@* reports the status of the bus ASACKZ* line at the time of
the last bus error. Together with ASACKl*, it indicates the
response and size of the slave module accessed. Refer to the
following chart.

ASACK1*  ASACK@* Status
1

1 No Slave Response

g 8-Bit Slave Response
1 16-Bit Slave Response
g

1
]
) 32-Bit Slave Response
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Bit 14 ASACK1* < Address And Size Status 1>

ASACK1* reports the status of the bus ASACKI* line at the time of
the last bus error. Together with ASACKB*, it indicates the
response and size of the slave module accessed. Refer to the chart
above.

Bit 15 ERR* < VSBbus Error Status>

ERR*, when asserted, reports that a bus error has occurred. This bit
indicates status only for VSBbus cycles that are terminated with a
VSBbus error.

4,18 CONFIGURING A VME SUBSYSTEM BUS

The MVME135/136 module gains much of its power and flexibility by
use of the VME Subsystem Bus (VSBbus). VSBbus is implemented in a
gate array device and performs almost all VSBbus requirements,

VSBbus on the MVMEI35/136 is a master only, multiple master
interface, meaning that the MVME135/136 cannot be accessed over
VSBbus. However, multiple MVME1I35/136s can be used on a single
subsystem and share VSBbus slave resources. VSBbus can be
implemented with a 64-pin ribbon cable. In this configuration, only
two MVME135/136s may share VSBbus with up to four VSBbus slave
devices. It is important to note that when a ribbon cable is used, at
least one of the slave devices must connect VSB BGIN* to VSB BG* (P2
A31 to P2 C32).

VSBbus backplanes are available in varied configurations, typically
up to six slots. These backplanes plug into P2 connectors on the VME
P2 backplane. VSBbus backplanes are needed for applications
requiring more than two VSBbus masters. The backplane will require
jumpering for configuring VSB BGIN* to BG* for each slot where a
VSBbus master such as the MVME135/136 is installed.

Socketed signal terminators (R2¢ and R21) are provided on the
MVME135/136 module. If a ribbon cable is used, these terminators do
not require reconfiguration and should remain installed in the
module.

If a VSBbus backplane is used that provides proper VSBbus signal
termination, R28 and R21 must be removed. Also, if more than two
MVME135/136s are installed in single subsystem, then the
terminators should only be installed in the modules that reside at
each end of the subsystem bus. Proper VSBbus signal termination is
essential for reliable VSBbus operation. Refer to the VME Subsystem
Bus (VSBbus) Specification for more detailed information on VSBbus
configuration and signal terminators.
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CHAPTER 5 - SUPPORT INFORMATION

5.1 INTRODUCTION

This chapter provides the connector pin signal descriptions, parts
list with associated parts location diagram, and the schematic
diagram for the different versions of the MVME135/136 module, the
IMb and 4Mb DRAM mezzanine board, and the PMMU by-pass board.

5.2 INTERCONNECTION SIGNALS

The MVME135/136 module interconnects with VMEbus through connector
P1. Connector P2 interconnects the MVME135/136 module with the
extended VMEbus and the secondary extension bus, VSBbus.

5.2.1 Connector Pl Interconnect Signals

Connector Pl is a standard DIN triple row, 96-pin male connector.
A1l Motorola VMEbus specifications are met by the MVME135/136
module. The pin connections, VMEbus signal mnemonics, and signal
descriptions for the Pl connector are provided in Table 5-1. Refer
to the ANSI/IEEE Standard 1014-1987 (Versatile Backplane Bus:
VMEbus) for a complete description of the VMEbus signals.

TABLE 5-1. CONNECTOR P1 INTERCONNECT SIGNALS

Pin Signal

Number Mnemonic Signal Name and Description

Al-A8 D@@3- 087 DATA BUS (bits #8-7) - Eight of 16 three-state
bidirectional data lines that provide the data
path between the data transfer bus master and
slave.

A9 GND GROUND

AlQ SYSCLK SYSTEM CLOCK - A constant 16 MHz clock signal that
is independent of processor speed or timing and is
used as a timing reference.

All GND GROUND

Al2 DS1* DATA STROBE 1 - A three-state driven signal that

indicates during byte and word transfers that a
data transfer will occur on data bus lines D@8
through D15 and data 1ines D24 through D31 for
32-bit data transfers.
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TABLE 5-1. CONNECTOR P1 INTERCONNECT SIGNALS (cont.)

Pin
Number

Signal
Mnemonic

Signal Name and Description

Al3

Al4

Al5
Alé

A17
Al8

AlS
A20

A2l

A22

5-2

DS@g*

WRITE*

GND
DTACK*

GND
AS*

GND
TACK*

TACKIN*

IACKOUT*

DATA STROBE @ - A three-state driven signal that
indicates during byte and word transfers that a
data transfer will occur on data bus lines D@g@
through D@7 and data lines D16 through D23 for
32-bit data transfers.

WRITE - A three-state driven signal that
specifies that the data transfer cycle in
progress is either a read or awrite. A high level
indicates a read operation; a low level indicates
a write operation.

GROUND

DATA TRANSFER ACKNOWLEDGE - An open-collector
driven signal generated by a data transfer bus
slave. The falling edge of this signal indicates
that valid data is available on the data bus
during a read cycle, or that data has been
accepted from the data bus during a write cycle.

GROUND

ADDRESS STROBE - The falling edge of this signal
is used to indicate that a valid address is on the
address bus. AS* is an active low, TTL three-
state signal.

GROUND

INTERRUPT ACKNOWLEDGE - An open-collector driven
input signal that indicates a VME interrupt
acknowledge cycle. The VME system controller has
been interrupted on one of seven levels and is now
acknowledging the interrupt.

INTERRUPT ACKNOWLEDGE IN - The IACKIN* and
TIACKOUT* lines form a daisy-chained acknowledge
signal. The IACKIN* input signal is connected
directly to IACKOUT* on the MVME135/136.

INTERRUPT ACKNOWLEDGE OUT - See IACKIN* (pin
A21).
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TABLE 5-1. CONNECTOR P1 INTERCONNECT SIGNALS (cont.)

Pin Signal

Number Mnemonic Signal Name and Description

A23 AM4 ADDRESS MODIFIER (bit 4) - One of four input lines
that provide additional information about the
address bus, such as size, cycle type, and/or data
transfer bus master identification.

A24-A27 ABT7-AD4 ADDRESS BUS (bits #7-84) - Four of 31 three-state
input lines that specify an address in the memory
map.

A28-A38  A@3-AB1 ADDRESS BUS (bits #3-81) - Three of 31 three-state
input lines that specify an address in the memory
map. During an interrupt acknowledge cycle,
address bus lines A@l through A@3 are used to
indicate the interrupt level that is being
acknowledged.

A3l -12v -12 Vdc POWER - Used by system logic circuits.

A32 +15V +5 Vdc POWER - Used by system logic circuits.

Bl BBSY* VMEbus BUSY - An open-collector driven signal
generated by the current Data Transfer Bus (DTB)
master to indicate that it is using the bus.

B2 NC NOT CONNECTED.

B3 ACFAIL* SYSTEM AC POWER FAIL - An open-collector driven

signal which indicates that the AC input to the
power supply is not being provided or the required
input voltage level is not being met.

B4 BGAIN* BUS GRANT IN (level 8) - The "bus grant in" and
"bus grant out" form a daisy-chained bus grant. A
grant received at the jumpered level indicates
the module may become the bus master. The
remaining three "bus grant in" Jlines are
connected directly to their respective "bus grant

out” lines,
B85 BGOOUT™* BUS GRANT OUT (level 8) - see BGBIN* (pin B4).
B6 BG1IN* BUS GRANT 1 IN - Same as BGBIN on pin B4.
87 BG10UT* BUS GRANT 1 OUT - Same as BGAOUT on pin BS.
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TABLE 5-1. CONNECTOR P1 INTERCONNECT SIGNALS (cont.)

Pin Signal

Number Mnemonic Signal Name and Description

B8 BG2IN* BUS GRANT 2 IN - Same as BGAIN on pin B4,

B9 BG20UT* BUS GRANT 2 OUT - Same as BGAOUT on pin B5.

Bl1@ BG3IN* BUS GRANT 3 IN - Same as BGAIN on pin B4.

B11 BG30UT* BUS GRANT 3 QUT - Same as BGAOUT on pin B5.

B12 BR@* BUS REQUEST (level @) - One of four open-collector
driven signals that are generated by requesters.
These signals indicate that a data transfer bus
master in the daisy-chain requires access to the
bus.

B13 BR1* BUS REQUEST (level 1) - Same as BR@* on pin B12.

B14 BR2* BUS REQUEST (level 2) - Same as BR@* on pin B12.

Bl BR3* BUS REQUEST (level 3) - Same as BR@* on pin Bl2.

B16-B19  AMP-AM3 ADDRESS MODIFIER (bits @#-3) - Same as AM4 on pin
A23.

B29 GND GROUND

B21,B22 NC NOT CONNECTED

B23 GND GROUND

B24-B3¢  IRQ7*-IRQ1*  INTERRUPT REQUEST (bits 7-1)- These signals are
generated by an interrupter and carry the
prioritized interrupt requests. Level 7 is the
highest priority and level 1 the lTowest.

B3l +5VSTDBY +5Vdc STANDBY - This line supplies 45 Vdc to
devices requiring battery backup.

B32 +5V +5 Vdc POWER - Used by system logic circuits.

C1-c8 D@8-D15 DATA BUS (bits 8-15) - Eight of 16 three-state
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bidirectional data Tines that provide the data
path between the data transfer bus master and
slave.
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TABLE 5-1. CONNECTOR P1 INTERCONNECT SIGNALS (cont.)

Pin Signal

Number Mnemonic Signal Name and Description

c9 GND GROUND

clg SYSFAIL* SYSTEM FAILURE - An open-collector driven signal
that indicates a failure has occurred in the
system. SYSFAIL* may be generated by any module
on the VMEbus.

Cl1 BERR* BUS ERROR - An open-collector driven signal
generated by a slave. BERR* indicates that an
unrecoverable error has occurred and the bus
cycle must be aborted.

clz SYSRESET* SYSTEM RESET - An open-collector driven signal
which, when low, will cause the system to be
reset.

C13 LWORD* LONGWORD - A three-state driven signal specifying
that the cycle is a byte/word transfer (when high)
or a longword transfer (when low).

Cl4 AMS ADDRESS MODIFIER (bit 5) - Same as AM4 on pin A23.

C15-C3@ A23-AP8 ADDRESS BUS (bits 23-88) - 16 of 31 three-state
input lines that specify an address in the memory
map.

€31 +12v +12 Vdc POWER - Used by system logic circuits.

€32 +5V +5 Vdc POWER - Used by system logic circuits.
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5.2.2 Connector P2 Interconnect Signals

Connector P2 is a standard DIN triple row, 96-pin male connector.
Table 5-2 1ists the extended VMEbus and the VSBbus signals.

TABLE 5-2. CONNECTOR P2 INTERCONNECT SIGNALS

Pin Signal

Number Mnemonic Signal Name and Description

Al MAD@@ VSBbus MULTIPLEXED ADDRESS/DATA (bit @8) - One of
32 multiplexed address/data 1lines that are
controlied by the three-state drivers on the
master and slave devices and are use to broadcast
or receive addresses and data over the VSBbus.
A1l 1lines are active high, TTL three-state
signals.

A2 MAD@?2 VSBbus MULTIPLEXED ADDRESS/DATA (bit @2) - Same
as MADZJ on pin Al.

A3 MAD@4 VSBbus MULTIPLEXED ADDRESS/DATA (bit @4) - Same
as MADBS on pin Al.

A4 MAD@6 VSBbus MULTIPLEXED ADDRESS/DATA (bit #6) - Same
as MAD@@ on pin Al.

AS MAD@8 VSBbus MULTIPLEXED ADDRESS/DATA (bit @8) - Same
as MAD@® on pin Al.

Ab MAD18 VSBbus MULTIPLEXED ADDRESS/DATA (bit 16) - Same
as MADG® on pin Al.

A7 MAD12 VSBbus MULTIPLEXED ADDRESS/DATA (bit 12) - Same
as MADG@ on pin Al.

A8 MAD14 VSBbus MULTIPLEXED ADDRESS/DATA (bit 14) - Same
as MADB@ on pin Al.

A9 MAD16 VSBbus MULTIPLEXED ADDRESS/DATA (bit 16) - Same
as MADBJ on pin Al.

AlQ MAD18 VSBbus MULTIPLEXED ADDRESS/DATA (bit 18) - Same
as MAD@@ on pin Al.

All MAD28 VSBbus MULTIPLEXED ADDRESS/DATA (bit 2@) - Same
as MAD@@ on pin Al.

Al2 MAD22 VSBbus MULTIPLEXED ADDRESS/DATA (bit 22) - Same

as MADPA@ on pin Al.
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TABLE 5-2. CONNECTOR P2 INTERCONNECT SIGNALS (cont.)

Pin Signal
Number Mnemonic Signal Name and Description

Al3 MAD24 VSBbus MULTIPLEXED ADDRESS/DATA (bit 24) - Same
as MAD@@ on pin Al.

Al4 MAD26 VSBbus MULTIPLEXED ADDRESS/DATA (bit 26) - Same
as MAD@@ on pin Al.

Al5 MAD28 VSBbus MULTIPLEXED ADDRESS/DATA (bit 28) - Same
as MAD@d on pin Al.

Al6 MAD3@ VSBbus MULTIPLEXED ADDRESS/DATA (bit 38) - Same
as MAD@g on pin Al.

Al7 GND GROUND

Al8 MIRQ* VSBbus INTERRUPT REQUEST - This signal. when Tow,
indicates that a secondary master or slave device
is attempting to interrupt the primary master.
This Tine is an active low, TTL open-collector
signal.

Al9 MDS* VSBbus DATA STROBE - The falling edge of MDS*
indicates that a valid data transfer will occur on
the bus (MAD@Z# to MAD31) at this time. During
write cycles, write data is valid at the falling
edge of MDS*. This line is an active Tow, TTL
three-state signal.

A2¢ MWRITE* VSBbus WRITE - This signal, when low, indicates
that a write operation is to be performed and when
high, indicates that a read operation will occur.
MWRITE is valid when MAS* is asserted on the bus.
This Tine 1is an active Tow, TTL three-state
signal.

A21 SPACED VSBbus SPACE SELECT 8 (bit &) - One of two signals
that are driven by the active master and used to
select either one of three address spaces (i.e..
the System Address Space, the [/0 Address Space,
or the Alternate Address Space), or to initiate an
interrupt acknowledge, or an arbitration cycle.

A22 SPACE] VSBbus SPACE SELECT 1 (bit 1) - Same as SPACE@ on
pin A21.
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TABLE 5-2. CONNECTOR P2 INTERCONNECT SIGNALS (cont.)

Pin
Number

Signal
Mnemonic

Signal Name and Description

A23

AZ4

A25-38
A3l

A32

Bl

82

B3

B4-Bl1

812

5-8

MBLOK*

MERR*

GND
MBGIN*

MBR*

+5V

GND

P2B3

A24-A31

GND

VSBbus LOCK - This signal, when Tow, indicates the
bus is locked and that no other master can obtain
possession of the bus. MBLOK* is also used in
certain modes to indicate that a block transfer
cycle is in progress. This line is an active low,
TTL three-state signal.

VSBbus ERROR - This signal, when low, is issued by
the selected slave module to indicate a fault
condition while attempting a data transfer
operation. This would typically be the result of
a parity error detected on a slave device. This
line is an active low, TTL open-collector signal.

GROUND

VSBbus GRANT IN - This input signal is generated
by the arbiter or a requester. The "bus grant in"
and "bus grant out" signals form a bus grant
daisy-chain. MBGIN* indicates to the module
receiving it, that it may use the VSBbus.

VSBbus REQUEST - This signal is an output from the
requester and an input to the arbiter when system
controller and to the requester at all times.
MBR* is used by the arbiter to determine when
another master needs the bus. MBR* is used by the
requester to release the bus (ROR). This Tine is
an active low, TTL three-state signal.

+5 Vdc POMWER - Used by system logic circuits.
GROUND

VMEbus RESERVED PIN - Optionally used by the
MVME135/136 and MVME2@4-x system combination as a
lock signal for VMEbus via jumper Jl.

ADDRESS BUS (bits 24-31) - These are the eight
optional three-state driven address lines which
specify the extended VME memory address.

GROUND
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TABLE 5-2. CONNECTOR P2 INTERCONNECT SIGNALS (cont.)

Pin Signal

Number Mnemonic Signal Name and Description

B13 +5V +5 Vdc POWER - Used by system logic circuits.

Bl14-B21 Dl16-D23 DATA BUS (bits 16-23) - Eight of the 16
bidirectional three-state driven data 1ines which
provide the expanded data path between the DTB
master and slave for the optional expanded data
bus configuration.

B22 GND GROUND

B23-B3¢ D24-D31 DATA BUS (bits 24-31) - Eight of the 16
bidirectional three-state driven data lines which
provide the expanded data path between the DTB
master and slave for the optional expanded data
bus configuration.

B31 GND GROUND

B32 +5V +5 Vdc POWER - Used by system logic circuits.

Cl MAD@1 VSBbus MULTIPLEXED ADDRESS/DATA (bit 61) - Same
as MAD@@ on pin Al.

C2 MAD@3 VSBbus MULTIPLEXED ADDRESS/DATA (bit £3) - Same
as MAD@Z on pin Al.

€3 MAD@S VSBbus MULTIPLEXED ADDRESS/DATA (bit @5) - Same
as MAD@S on pin Al.

ca MAD@7 VSBbus MULTIPLEXED ADDRESS/DATA (bit #7) - Same
as MAD@Y on pin Al.

c5 MAD@9 VSBbus MULTIPLEXED ADDRESS/DATA (bit #9) - Same
as MAD@@ on pin Al.

cé MAD11 VSBbus MULTIPLEXED ADDRESS/DATA (bit 11) - Same
as MAD@O on pin Al.

c7 MADI3 VSBbus MULTIPLEXED ADDRESS/DATA (bit 13) - Same
as MAD@® on pin Al.

8 MAD1S VSBbus MULTIPLEXED ADDRESS/DATA (bit 15) - Same

as MADG® on pin Al.
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TABLE 5-2. CONNECTOR P2 INTERCONNECT SIGNALS (cont.)
Pin Signal

Number Mnemonic Signal Name and Description

9 MAD17 VSBbus MULTIPLEXED ADDRESS/DATA (bit 17) - Same
as MAD@@ on pin Al.

cig MAD19 VSBbus MULTIPLEXED ADDRESS/DATA (bit 19) - Same
as MAD@S on pin Al.

Cl1 MAD21 VSBbus MULTIPLEXED ADDRESS/DATA (bit 21) - Same
as MAD@S on pin Al.

€12 MAD23 VSBbus MULTIPLEXED ADDRESS/DATA (bit 23) - Same
as MADG@ on pin Al.

C13 MAD25 VSBbus MULTIPLEXED ADDRESS/DATA (bit 25) - Same
as MAD@® on pin Al.

Cl4 MAD27 VSBbus MULTIPLEXED ADDRESS/DATA (bit 27) - Same
as MAD@® on pin Al.

C15 MAD29 VSBbus MULTIPLEXED ADDRESS/DATA (bit 29) - Same
as MAD@M on pin Al.

Cl16 MAD31 VSBbus MULTIPLEXED ADDRESS/DATA (bit 31) - Same
as MAD@d@ on pin Al.

C17-C20 GND GROUND

c21 MS1z¢ VSBbus SIZE (bit #) - One of two lines which in
conjunction with MADZ@ and MADG1, determine the
active portion of the data bus. This line is an
active Tow, TTL three-state signal.

ca22 MAS* VSBbus ADDRESS STROBE - The falling edge of MAS*
indicates that a valid address is present on the
MAD@A to MAD31 bus. This line is an active low,
TTL three-state signal.

c23 MSIZ1 VSBbus SIZE (bit 1) - Same as MSIZ@ on pin C21.

C24 GND GROUND

€25 MACK* VSBbus DATA TRANSFER ACKNOWLEDGE - This signal is
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for a data transfer operation. This line is an
active low, TTL three-state signal.
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TABLE 5-2. CONNECTOR P2 INTERCONNECT SIGNALS (cont.)

Pin
Number

Signal
Mnemonic

Signal Name and Description

€26

C27

c28

C29

C38

AC

ASACK1*

ASACK@*

MCACHE*

WAIT*

VSBbus ADDRESS CYCLE COMPLETE - This signal is
issued by a slave device to indicate that address
decoding has been completed. A1l slave devices
must allow AC to go high after the decode interval
has elapsed regardless of whether the device is
selected by the current address on the bus. AC is
an active high, TTL open-collector signal.

VSBbus ADDRESS/SIZE ACKNOWLEDGE (bit 1) - One of
two lines that are driven by VSBbus slave devices
and are used to perform several functions. The
slave device that is selected by address decoding
must drive at least one ASACK* signal to control
switching and multiplexed address/data bus from
address to data. Secondly, ASACK@* and ASACK1*
are encoded to indicate to the master the size of
the data bus for the slave module. Finally,
ASACK* can be gated with signal AC on the master
device. The condition of AC active and ASACK*
inactive, while MAS* is asserted, is defined to
indicate that no VSBbus slave module has decoded
the address being driven at that time or that
there are no VSBbus slave modules installed. This
provides the VSBbus master the opportunity to
switch to the VMEbus when VSBbus slaves are not
responding. ASACK@* and ASACK1* are active low,
TTL open-collector signals.

VSBbus ADDRESS/SIZE ACKNOWLEDGE (bit #) - Same as
ASACK1* on pin C27.

VSBbus CACHEABLE - This signal is issued by a
slave device at the same time that ASACK@* and
ASACK1* are issued to indicate that the current
transfer is cacheable. MCACHE* remains inactive
to indicate that the transfer is non-cacheable.
This line is an active low, TTL open-collector
signal.

VSBbus HOLD THIS CYCLE - This signal is an input
line used only in the master mode to indicate that
this VSBbus cycle should not be terminated until
the signal is negated. The DSACK1* and DSACK@*
lines are not asserted until this line is negated.
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TABLE 5-2. CONNECTOR P2 INTERCONNECT SIGNALS (cont.)

Pin
Number

Signal
Mnemonic

Signal Name and Description

€31

€32

MBBSY*

MBG*

VSBbus BUSY - This signal is driven by the current
master to indicate that it is using the bus. When
the master releases this Tline, the resultant
rising edge causes the arbiter to sample the bus
request 1ine and grant the bus to the requester.
This Tine is an active low, TTL open-collector
signal.

VSBbus GRANT OUT - This line is the output of the
on chip requester. MBG* is asserted whenever the
module receives a bus request and is the system
controller and does not need the bus or when it is
not the system controller and it receives a bus
grant in and it does not need the bus. This Tine
is an active low, TTL open-collector signal.
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5.2.3 Connector J3 Interconnect Signals

Connector J3 is a 27-pin, single-row connector used for connecting
the MVME135/136 to the 1Mb or 4Mb DRAM mezzanine module. Table 5-3
list the pin connection, signal mnemonic, and signal description for
the connector.

TABLE 5-3. CONNECTOR J3 INTERCONNECT SIGNALS

Pin Signal

Number Mnemonic Signal Name and Description

1-19 LD@@-LD1a@ LOCAL DATA BUS (bits £8-18) - Eleven of 32 local
data lines that are connected directly to the
MC68628 microprocessor.

12 GND GROUND

i3 +5V +5 Vdc POWER - Used by system logic circuits.

14 WR1* DRAM WRITE ENABLE BYTE 1 - This signal, when
asserted, causes data to be written into local
data bits LD@8 through LD15.

15 WR@* DRAM WRITE ENABLE BYTE @ - This signal, when
asserted, causes data to be written into local
data bits LD@@ through LDA7.

16 CAS3* DRAM COLUMN ADDRESS STROBE BYTE 3 - This signal,
when asserted, strobes column addresses to local
DRAMs connected to data bits LD24 through LD31.

17 WR2* DRAM WRITE ENABLE BYTE 2 - This signal, when
asserted, causes data to be written into local
data bits LD16 through LD23.

18 CASg* DRAM COLUMN ADDRESS STROBE BYTE @ - This signal,
when asserted. strobes column addresses to local
DRAMs connected to data bits LD@B through LDB7.

19 CAS1* ORAM COLUMN ADDRESS STROBE BYTE 1 - This signal,
when asserted, strobes column addresses to local
DRAMs connected to data bits LD@8 through LD15.

20 CAS2* DRAM COLUMN ADDRESS STROBE BYTE 2 - This signal,

when asserted, strobes column addresses to local
DRAMs connected to data bits LD16 through LD23.
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TABLE 5-3. CONNECTOR J3 CONNECTIONS (cont.)
Pin Signal

Number Mnemonic Signal Name and Description

21 WR3* DRAM WRITE ENABLE BYTE 3 - This signal, when
asserted, causes data to be written into local
data bits LD24 through LD31.

22 GND GROUND

23 +5V +5 Vdc POWER - Used by system Togic circuits.

24 REFRAS DRAM REFRESH ROW ADDRESS STROBE - REFRAS is
logically OR’ed with NORMRAS, with timing to
perform CAS before RAS refresh.

25 NORMRAS NORMAL DRAM CYCLE ROW ADDRESS STROBE - This DRAM
address multiplexed control signal is used as a
timing strobe for normal memory cycles.

26 ROWADDR* ROW ADDRESS SELECT - This signal is used to switch
from row to column addresses on the DRAM
Mezzanine.

27 MEZZERR* MEZZANINE ERROR - This signal is asserted when the

mezzanine parity detection circuitry has detected
a single-bit error.
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5.2.4 Connector J4 Interconnect Signals

Connector J4 is a 57-pin, double-row connector used for connecting
the MVME135/136 to the IMb or 4Mb DRAM mezzanine module. Table 5-4
list the pin connection, signal mnemonic, and signal description for
the connector.

TABLE 5-4. CONNECTOR J4 INTERCONNECT SIGNALS

Pin Signal
Number Mnemonic Signal Name and Description
1 LD16 LOCAL DATA BUS (bit 16) - One of 32 local data
h:nes that are connected directly to the MC68@20
microprocessor.
2 LD24 LOCAL DATA BUS (bit 24) - Same as LD16 on pin 1.
3 LD17 LOCAL DATA BUS (bit 17) - Same as LD16 on pin 1.
4 LD25 LOCAL DATA BUS (bit 25) - Same as LD16 on pin 1.
5 LD18 LOCAL DATA BUS (bit 18) - Same as LD16 on pin 1.
6 LD26 LOCAL DATA BUS (bit 26) - Same as LD16 on pin 1.
7 LD19 LOCAL DATA BUS (bit 19) - Same as LD16 on pin 1.
8 LD27 LOCAL DATA BUS (bit 27) - Same as LD16 on pin 1.
9 +5V +5 Vdc POWER - Used by system Togic circuits.
19 GND GROUND
11 LD2d LOCAL DATA BUS (bit 28) - Same as LD16 on pin 1.
12 LD28 LOCAL DATA BUS (bit 28) - Same as LD16 on pin 1.
13 Lb21 LOCAL DATA BUS (bit 21) - Same as LD16 on pin 1.
14 LD29 LOCAL DATA BUS (bit 29) - Same as LD16 on pin 1.
15 LD22 LOCAL DATA BUS (bit 22) - Same as LD16 on pin 1.
16 LD3d LOCAL DATA BUS (bit 3@) - Same as LD16 on pin 1.
17 LD23 LOCAL DATA BUS (bit 23) - Same as LD16 on pin 1.
18 LD31 LOCAL DATA BUS (bit 31) - Same as LD16 on pin 1.
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TABLE 5-4. CONNECTOR J4 CONNECTIONS (cont.)
Pin Signal

Number Mnemonic Signal Name and Description

19 LD15 LOCAL DATA BUS (bit 15) - Same as LD16 on pin 1.

28 LD14 LOCAL DATA BUS (bit 14) - Same as LD16 on pin 1.

21 LD12 LOCAL DATA BUS (bit 12) - Same as LD16 on pin 1.

22 LD13 LOCAL DATA BUS (bit 13) - Same as LD16 on pin 1.

23 LD11 LLOCAL DATA BUS (bit 28) - Same as LD16 on pin 1.

24 GND GROUND

25 +5V +5 Vdc POMWER - Used by system logic circuits.

26 NC NOT CONNECTED.

27 PA21 PHYSICAL ADDRESS (bit 21) - One of 28 physical
address lines used to address memory locations
contained on the MVME135/136 DRAM mezzanine
module.

28 NC NOT CONNECTED.

29 PA1S g?YSICAL ADDRESS (bit 19) - Same as PA2l on pin

39 PA28 S?YSICAL ADDRESS (bit 2@8) - Same as PA21 on pin

31 PA17 E?YSICAL ADDRESS (bit 17) - Same as PA21 on pin

32 PA18 gI;YSICAL ADDRESS (bit 18) - Same as PA21 on pin

33 PAl6 S?YSICAL ADDRESS (bit 16) - Same as PA21 on pin

34 GND GROUND

35 +5V +5 Vdc POMER - Used by system logic circuits.

36 NC NOT CONNECTED.

5-16



SUPPORT INFORMATION

TABLE 5-4. CONNECTOR J4 CONNECTIONS (cont.)

Pin Signal

Number Mnemonic Signal Name and Description

37 PAB3 E?YSICAL ADDRESS (bit @3) - Same as PA21 on pin
38 PAg2 S?YSICAL ADDRESS (bit #2) - Same as PA21 on pin
39 PA@5 ;gYSICAL ADDRESS (bit #5) - Same as PA21 on pin
40 PAG4 S?YSICAL ADDRESS (bit @4) - Same as PA21 on pin
41 PAG7 ggYSICAL ADDRESS (bit 87) - Same as PA2l on pin
42 PAg6 ;?YSICAL ADDRESS (bit 86) - Same as PA2l on pin
43 PA12 Q?YSICAL ADDRESS (bit 12) - Same as PA21 on pin
44 PA13 ;?YSICAL ADDRESS (bit 13) - Same as PA2l on pin
45 PA1g S?YSICAL ADDRESS (bit 18) - Same as PA21 on pin
46 PAll ggYSICAL ADDRESS (bit 11) - Same as PA21 on pin
47 PAGS S?YSICAL ADDRESS (bit #8) - Same as PA2l on pin
48 PAB9 S?YSICAL ADDRESS (bit #9) - Same as PA2l on pin
49 PA15 S?YSICAL ADDRESS {(bit 15) - Same as PA21 on pin
58 PAl14 ggYSICAL ADDRESS (bit 14) - Same as PA21 on pin
51 +5V +5 Vdc POWER - Used by system logic circuits.
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TABLE 5-4. CONNECTOR J4 CONNECTIONS (cont.)
Pin Signal

Number Mnemonic Signal Name and Description

52 GND GROUND

53 PWRITE PHYSICAL WRITE - PWRITE controls the parity
generate/detect mode on the DRAM mezzanine
module.

54 NC NOT CONNECTED.

55 PAREN* DRAM PARITY ENABLE - This signal, when asserted,
allows the DRAM mezzanine module to report parity
errors on detection via the MEZZERR* signal.

56 WWP* WRITE WRONG PARITY - This signal, when asserted,

forces the DRAM mezzanine module into a
diagnostic mode where parity is intentionally
written incorrectly for testing purposes.
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§.2.5 Connector J9 Interconnect Signals

Connector J9 is a standard RS-232C DB-9 9-pin female connector.
Table 5-5 1ist the pin connection, signal mnemonic, and signal
description for the connector.

TABLE 5-5. CONNECTOR J9 INTERCONNECT SIGNALS

Pin Signal
Number Mnemonic Signal Name and Description

1 DCDB DATA CARRIER DETECT (channel B) - DCDB is sent by
the modem to the terminal to indicate that a valid
carrier is being received.

2 RXDB RECEIVE DATA (channel B) - Data to be transmitted
is furnished on this line to the modem from the
terminal.

3 TXDB TRANSMIT DATA (channel B) - Data that is
demodulated from the receiver line is presented
to the terminal by the modem.

4 DTRB DATA TERMINAL READY (channel B) - This signal from
the terminal to the modem indicates that the
terminal is ready to send or receive data.

5 SG SIGNAL GROUND

6 DSRB DATA SET READY (channel B) - DSRB is a function
supplied by the modem to the terminal to indicate
that the modem is ready to transmit data.

7 RTSB REQUEST TO SEND (channel B) - RTSB is supplied by
the terminal to the modem when it is required to
transmit a message. With RTSB off, the modem
carrier remains off. When RTSB is turned on, the
modem immediately turns on the carrier.

8 CTSB CLEAR TO SEND (channel B) - CTSB is a function
supplied to the terminal by the modem, and
indicates that it 1is permissible to begin
transmission of a message. When using a modem,
CTSB follows the off-to-on transition of RTSB
after a time delay.

9 FG NOT CONNECTED.
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5.2.6 Connector J18@ Interconnect Signals

Connector J16 is a standard RS-232C DB-9 9-pin female connector.
Table 5-6 1list the pin connection, signal mnemonic, and signal
description for the connector.

TABLE 5-6. CONNECTOR J16 INTERCONNECTION SIGNALS

Pin Signal
Number Mnemonic Signal Name and Description

1 DCDA DATA CARRIER DETECT (channel A) - DCDA is sent by
the modem to the terminal to indicate that a valid
carrier is being received.

2 RXDA RECEIVE DATA {channel A) - Data to be transmitted
is furnished on this 1ine to the modem from the
terminal.

3 TXDA TRANSMIT DATA (channel A) - Data that is
demodulated from the receiver line is presented
to the terminal by the modem.

4 DTRA DATA TERMINAL READY (channel A) - This signal from
the terminal to the modem indicates that the
terminal is ready to send or receive data.

5 SG SIGNAL GROUND

6 DSRA DATA SET READY (channel A) - DSRA is a function
supplied by the modem to the terminal to indicate
that the modem is ready to transmit data.

7 RTSA REQUEST TO SEND (channel A) - RTSA is supplied by
the terminal to the modem when it is required to
transmit a message. With RTSB off, the modem
carrier remains off. When RTSB is turned on, the
modem immediately turns on the carrier.

8 CTSA CLEAR TO SEND (channel A) - CTSA is a function
supplied to the terminal by the modem, and
indicates that it is permissible to begin
transmission of a message. When using a modem,
CTSB follows the off-to-on transition of RTSB
after a time delay.

9 FG NOT CONNECTED.
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5.3 PARTS LIST

The reference designation, part number, and description for each
component of the different versions of the MVME135/136 are listed in
Table 5-7. The components for the 1Mb DRAM mezzanine module are
listed in Table 5-8. The components for the 4Mb DRAM mezzanine
module are 1isted in Table 5-9. The components for the PMMU by-pass
board are 1isted in Table 5-14.

The parts location diagram (2 sheets) for the current five versions
of the MVME135/136 is illustrated in Figure 5-1. Figures 5-2 and 5-3
illustrate the IMb and 4Mb DRAM mezzanine module, respectively.
Figure 5-4 illustrates the PMMU by-pass board for those MVME135/136
versions not using the PMMU device.

These lists reflect the latest issue of all MVME135/136 hardware at
the time of the printing of this user’s manual.

TABLE 5-7. MVME135/136 PARTS LIST

Reference Motorola
Designation Part Number Description

- 84-W8449BJ1 Printed wiring board assembly, MVME135/136
(used on MVME135/135-1/136/136A only)

--- 84-W8440BAIE Printed wiring board assembly, MVME135/136
(used on MVME]35A only)

C1-14, 21NW9632A@3  Capacitor, ceramic, axial, 8.1 uF, 5@ Vdc

c18-21,

€26-32,

C34-39,

c42,C43,

C45-47

C48-52, 21NW9632A43 Capacitor, ceramic, axial, 6.1 uF, 58 Vdc
(used on HVME135A only)

C15,C17 21NW9604A11 Capacitor, ceramic, 47 ufF, 58 Vdc

C16,C33, 23NW9618A71 Capacitor, electrolytic, 47 uF, 18 Vdc

C44

€22-25 21NW9702A21 Capacitor, ceramic, radial, @.1 uF, 58 Vdc

c4¢ 21NW9629A01  Capacitor, mica, radial, 5 pF, 508 Vdc

C41 21NW96@4A4G Capacitor, ceramic, radial, 1€ pF, 58 Vdc



SUPPORT INFORMATION

TABLE 5-7. MVME135/136 PARTS LIST (cont.)

Reference Motorola
Designation Part Number Description
CR1 48NWIGBTAB]1  Rectifier, 1N4GGB1

(used on MVME135A only)
DL1 51NW9615T55 IC, DS1988-100
DL2 B1NW98@4C45 Delay module, 58 nsec
DL3 @INWI615U81 IC, DS1806-158
DL4 #1INWOBAA4C8A Delay module, 108 nsec

{used on MVYME135/136/136A only)
DL4 @1NWI8@4D19 Delay module, 80 nsec

(used on MVME135-1 only)
DL4 P1INWI8@A4D53 Delay module, 125 nsec

(used on MVHE135A only)
@O9NW9811A29 Socket, IC, DIL, 14-pin

(1 req’d) (use at DL4)
DS1,DS2 48NW9612A49 LED, red
DS3 48NW9612A59 LED, green
J3 28NW98@2HA8 Connector, single-row, 27-pin
Jé 28NW98@2H18 Connector, double-row, 56-pin
J7 28NW98@2D86 Connector, single-row, 3-pin
J8 28NW98@2D86 Connector, single-row, 3-pin

(used on MVME135A only)
J9,J14 28NW98@2G79 Connector, right-angle, 9-pin
P1,P2 28NW98@2E51 Connector, plug, 96-pin
#5NWIgPBTA26 Eyelet, .089"0D x .344 L

(4 req’d) (used at P1 and P2)
R1,R5,R8, 51NW9626B56 Resistor network, nine 18K ohm
R11-15,
R18,R19
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SUPPORT INFORMATION

TABLE 5-7. MVME135/136 PARTS LIST (cont.)
Reference Motorola
Designation Part Number Description
R2,R3 51NW9626A56 Resistor network, four 22 ohm
R4 51NW9626A69 Resistor network, seven 1K ohm
R6,R10 51NW9626A45 Resistor network, nine 2.2K ohm
R7 51NW9626B76 Resistor network, seven 688K ohm
R9 51NW9626B55 Resistor network, nine 4.7K ochm
R16,R22 #6SW-124A41 Resistor, film, 1/4W, 5%, 478 ohm
R17 51NW9626A49 Resistor network, seven 18K ohm
R26,R21 5INW9626A75 Resistor network, eight 338/478 ohm
#9-W4659B18 Socket, IC. SIL, 18-pin
(2 req’d) (used at R2@ and R21)
R23 51NW9626B@#4 Resistor network, seven 2K ohm
R24 51NW9626A84 Resistor network, five 338 ohm
R25 S51INW9626A40 Resistor network, five 1K ohm
(used on MYME135A only)
R26 51NW9626B56 Resistor network, nine 18K ohm
(used on MVME135A only)
$1,S2 40NW98@1B78 Switch, pushbutton, SPDT
38NW9404C11 Cap, switch, black
(1 req’d) (used at S1)
38NW94@4C12 Cap, switch, red
(1 req’d) (used at S2)
S3 40NW98@1B3S5 Switch, DIP, SPST, 8-position
S4 40NW98@1B76 Switch, DIP, SPST, 1@-position
u1,u3, 5INW9615R38 IC, SN74LS794N
U4,U55
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SUPPORT INFORMATION

TABLE 5-7. VME135 PARTS LIST (cont.)

Reference Motorola

Designation Part Number Description

u2 51AW5238B881 IC, Programmed, PAL 33

Us-8 51NW9615M98 IC, 74F245PC

U9 5INW9615F79 IC, SN74S248N

uid 51NW9615B59 IC, MC7447P

U1l 51INW9615E93 IC, SN74LS14N

ulz2,uls, 51NW9615R36 IC, 74F543SPC

usl,us?

#9-W4659B12 Socket, IC, SIL, 12-pin
(2 req’d) (used at U13)

Uu14 51AW4884C27 IC, Programmed, PAL 13

uis 51AWS239B@1 IC, Programmed, PAL 34
(used on MVME135/135-1/136/136A only)

uls 51AW5239B@6 IC, Programmed, PAL 34
(used on MVME135A only)

ule 51AW5471B#1 IC, Programmed, PAL 12

u17 51AW5243B@2 IC, Programmed, PAL 32

vis 51AW5238B@#2 IC, Programmed, PAL 7

u19 51-W5552B@6 1C, Programmed, PAL 18

u2g,u27 51NW9615F38 IC, SN74LS393N

u21 51NW9615G81 IC, SN74LS132N

u22 51AW5120885 IC, Programmed, PAL 22

u23,u88 SINWG615R55 IC, N74F38N

U24 51AW5240B@3 IC, Programmed, PAL 31

--- @INWIB11A78 Socket, IC, DIL, 2@8-pin

(1 req’d)(used at U24)



SUPPORT INFORMATION

TABLE 5-7. MVME135/136 PARTS LIST (cont.)

Reference Motorola

Designation Part Number Description

U25,u4s, 51NWI615R26 IC, SN74ALS645-1N

U47,U68

U26 51NW9615J39 IC, 74F74PC

u28 51AW5237B@1 IC, Programmed, PAL 25

uz29 51AW524¢B@4 IC, Programmed, PAL 35

u3g 51AW5392B81 IC, Programmed, PAL 27

U3l 51AW4804B58 IC, Programmed, PAL 26

Us2 51AWS508B#1  IC, Programmed, PAL 24

u33 51AW5240B@5 IC, Programmed, PAL 36

U34,ude, 51NW9615K47  1C, 74F244pPC

us7

.- #9-W4659B1¢ Socket, IC, SIL, 18-pin
(1 req’d) (used at U87)
(used on MVME135A only)

U3s5,u92 5INW9615F@2 1C, SN74LS244N

u3e 51AW5243B@3 IC, Programmed, PAL 19

u37 51AW5241B@2 IC, Programmed, PAL 18

u3s 51NW9615K69  IC, 74F1@PC

U39 51NW9615K65 IC, 74F11PC

u4g,u79 51NW9615J39 IC, 74F74PC

U4l 51AW1886X15 IC, Programmed

u42 51NW9615P17 IC, 74F14PC

u43 51AWS5387882 IC, Programmed, PAL 28

U44 51AW5241B@3 IC, Programmed, PAL 16
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SUPPORT INFORMATION

TABLE 5-7. MVME135/136 PARTS LIST (cont.)

Reference Motorola
Designation Part Number Description
uag 51AW48P4B57 IC, Programmed, PAL 14
#9-W4659B10 Socket, IC, SIL, 18-pin

(2 req’d) (used at U48)
u49 51AW5389B@1 IC, Programmed, PAL 17
- @#9NW9811B@#1 Socket, IC, DIL, 24-pin

(1 req’d) (used at U49)
usg 51AW4939B@5 IC, Programmed, PAL 21
--- @#ONWIB11A78 Socket, IC, DIL, 28-pin

(1 req’d) (used at U58)
usl 51NW9615K71 IC, 74F@4PC
us2 51NW9615K73  IC, 74F@@PC
Us3 51NW9615C6@ IC, MC3456P
us7 51AWS@A11B1¢ IC, Programmed, PAL 38
PINWIB11B@A1  Socket, IC, DIL, 24-pin

(1 req’d) (used at U57)
uss 51AW5388Bf#1 IC, Programmed, PAL 29
--- P#9NW9811B@A1 Socket, IC, DIL, 24-pin

{1 req’d) (used at U58)

(used on MYME135/135-1/136/136A only)
#9-W4659B12 Socket, IC, SIL, 12-pin

(1 req’d) (used at U58)

(used on MVME135A only)
us9 51AW4697B68 IC, Programmed, PAL 8

(used on MVYME135/135-1/136 only)
usg 51-W5388B25 IC, Programmed, PAL 8
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@39-W4659812

(used on MYME135A/136A only)

Socket, IC, SIL, 12-pin
(2 req’d) (used at U59)



SUPPORT INFORMATION

TABLE 5-7. MVME135/136 PARTS LIST (cont.)

Reference Motorola
Designation Part Number Description
ued 51AW4804C29 IC, Programmed, PAL 2

(used on MYME135/135-1/136 only)
uegd 51-W4804C58 IC, Programmed, PAL 2

(used on MYME135A/136A only)
@#9-W4659B1¢ Socket, IC, SIL, 18-pin

(2 req’d) (used at U6@)
Ue1,u72 51NW9615K72 IC, 74F@2PC
ue62 51AW4804C28 IC, Programmed, PAL 3
#9-W4659B18 Socket, IC, SIL, 18-pin

(2 req’d) (used at U62)
ue3,u74 5INW9615K78 IC, 74F@8PC
ue4 B1-W3464BB1 Printed wiring assembly, by-pass board

(used on MVME135/135-1/135A only)
ue4 51NW9615Y22 IC, XC68851RC16A

(used on MVME136/136A only)
P9NW98118B14 Socket, IC. PGA, 144-pin

(1 req’d) (used at XU64)
113 51NW9615T12 IC, MC6888IRC168B

(used on HVYME135/135A/136/136A only)
u65 51NW9615U64 IC, MC68881RC20B

{used on MVME135-1 only)
@9NWIB11A71 Socket, IC. PGA, 68-pin

(1 req’d) (used at U65)
uee S51AWS5@8B@3 IC, Programmed, PAL 37

(used on HVME135/135-1 only)
Ue6 51-W5508B@85 IC, Programmed, PAL 37

#9-W4659B10

(used on MVME135A/136/136A only)

Socket, IC, SIL, 18-pin
(2 req’d) (used at U66)



SUPPORT INFORMATION

TABLE 5-7.

MVME135/136 PARTS LIST (cont.)

Reference
Designation

Motorola
Part Number

Description

ue7

u73

u73

u74

u7s
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51AWS52408B@2
#9-W4659B10

51AW48@4C15
#9-W4659B10

51AW5243B81
#9NWIB11A78

51AW4591C66
@#INWIB11AT78

51NW9615R89

51INW9615726

#9NWI811B12

51NW9615K78

51NWI615W77
#INWO811B33

51AW4939843
INWIBI1AT8

IC, Programmed, PAL 23

Socket, IC, SIL, 18-pin
(2 req’d)(used at U67)

IC, Programmed, PAL 4

Socket, IC, SIL, 18-pin
(2 req’d)(used at U69)

IC, Programmed, PAL 15

Socket, IC, DIL, 2@-pin
(1 req’d) (used at U78)

IC, Programmed, PAL 9

Socket, IC, DIL, 28-pin
(1 req’d) (used at U71)

IC, MC68@20RC168BE
(used on MYME135/135A/136/136A only)

IC, MC6882@RC20ABE
(used on MVME135-1 only)

Socket, IC, PGA, 124-pin
(2 req’d) (used at U73)

IC, 74F0@8PC
(used on MYME135A only)

IC, XVSB248¢

Socket, IC, PGA, 132-pin
(1 req’d) (used at U75)

IC, Programmed, PAL 8
Socket, IC, DIL, 2@-pin

(1 req’d)(used at U76)
(used on MVME135/135-1/136/136A only)



TABLE 5-7.

SUPPORT INFORMATION

MVME135/136 PARTS LIST (cont.)

Reference
Designation

Motorola
Part Number

Description

u77,U78
usd

u9g
usi
Us3

Yl

#9-W4659814

51NW9615583
51AW4804B55
BINWI811A78

51AW4939B04
BINWIBI11AT8

51-W5449834
@INWIB11AT8

51NW9615E96
51AW4804C31
#9-W4659810

51NW9615P22
#9-W4659820

51NW9615C21
51NW9615K66
51NWI615N68
#9-W4659B28

48AW1015B409

Socket, IC, SIL, 18-pin
(1 req’d) (used at U76)
(used on MVME135A only)
IC, MC145406P

IC, Programmed, PAL 5

Socket, IC, DIL, 28-pin
(1 req’d) (used at U8A)

IC, Programmed, PAL 11

Socket, IC, DIL, 28-pin
(1 req’d) (used at U83)

IC, Programmed, PAL 6

Socket, IC, DIL, 28-pin
(1 req’d) (used at U84)

IC, SN74LS5245
IC, Programmed, PAL 1

Socket, IC, SIL, 18-pin
(2 req’d) (used at U86)

IC, MC68681P

Socket, IC, SIL, 28-pin
(2 req’d) (used at U89)

IC, SN74LS@4N
IC, 74F32PC
IC, Z8A36APS

Socket, IC, SIL, 28-pin
(2 req’d) (used at U93)

Crystal oscillator, 16.08 MHz
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TABLE 5-7. MVME135/136 PARTS LIST (cont.)

Reference Motorola
Designation Part Number Description
Y2 48AW1015B18  Crystal oscillator, 16.667 MHz
(used with MVME135/135A/136/136A only)
Y2 48AW1A15B03 Crystal oscillator, 20.98 MHz

(used with MVME135-1 only)

@INWIB11A29  Socket, IC, DIL, 14-pin
(1 req’d)(used at Y2)

Y3 48AW9606A54 Crystal oscillator, 3.6864 MHz

--- 11NW9281A26  Tape, foam, 1/2 x 1/16
(.5 inch req’d) (used at Y3)

47NW9405A28  Jackpost, assembly
(2 req’d)

-- 29NW98@5B17  Jumper, insulated, shorting
(10 req’d) [used at J2(1-2)(5-6)(7-8)(9-11)
(18-12)(16-18),J6(1-2),J7(2-3),J12(1-2),
J13(4-6))

29NW98@5B17  Jumper, insulated, shorting
(1 req’d)[used at J8(1-2)]
(used on MVME135A/136A only)

67NW9415A17 Kit, 6 component, ejector handle
(1 req’d)

33-W5089B35  Nameplate, MVME135
(1 req’d)
(used on MVME135 only)

33-W4577B#1  Nameplate, MVME135-1
(1 req’d)
(used on MVME135-1 only)

33-W5686BPA1A Nameplate, MVME135A
(1 req’d)
(used on MVME135A only)

--- 33-W5089B52  Nameplate, MVME136

(1 req’d)
(used on MVME136/136A only)
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TABLE 5-7. MVME135/136 PARTS LIST (cont.)

Reference
Designation

Motorola
Part Number

Description

33-W5089841

64-W5164B01

29NW98@5CH7

$1-W3443B01

g1-W3443B02

B1-W3486BA1A

42NW9401B14

B3NW9GP4B48

#9-W4659814

#9-W46598B14

43NW9PPB2B43

Nameplate, Motorola logo
(1 req’d)

Panel, front, MVME135

Pin, 8.625-inch square, auto-insert
(38 req’d) (used at E1,J1,J2,J6,J11.d12,
J13,J14)

Printed wiring board assembly, mezzanine,
IMb, 78 nanosecond

{1 req’d)

(used with MVME135/136 only)

Printed wiring board assembly, mezzanine,
IMb, 66 nznosecond

(1 req’d)

(used with MVME135-1 only)

Printed wiring board assembly, mezzanine,
4Mb, 168 ranosecond

(1 req’d)

(used with MVME135A/136A only)

Screw, captive collar
(2 req’d)

Screw, captive, M2.5
(2 req’d)

Socket, IC, SIL, 14-pin
(2 req’d) (used at U54)

Socket, IC, SIL, 14-pin
(2 req’d) (used at U56)

Support, printed wiring board
(3 req’d)(used with mezzanine board)
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PAL2 SOURCE LISTING

APPENDIX A - MVME135/135-1/136 PAL2 SOURCE LISTING

Ued DEVICE ‘P16L8’ "16L8B ON MVME135..51AW4884C29";

PA22 " PIN IN U6 1;
PA24 RS PIN 2;
PA27 " PIN 3;
PA31 ‘T PIN 4;
PA28 ‘r PIN 5;
PA26 " PIN 6;
PA30 Eh PIN 7;
PA25 "I PIN 8;
PA2S ‘T PIN 9;
PA23 T PIN 11;
"I "UPPERIMB ‘0" PIN 12 = 'NEG’;
*| "SEGMENT ‘170" PIN 13 = 'NEG,FEED<-PIN’;
"I "VSBVME ‘170" PIN 14 = 'NEG,FEED<-PIN’;
"I "< -24ADDR "1/0" PIN 15 = *NEG,FEED<-PIN’;
0PT@ “1/0" PIN 16 = ‘FEED<-PIN';
PA20 “1/0" PIN 17 = ‘FEED<-PIN’;
PA21 "I/0" PIN 18 = ‘FEED<-PIN’;
"I "RAMSEL] 0" PIN 19 = *NEG’;

PALOW = !PA31 & !PA3@ & !PA29 & !PA28 & !PA27 & !PA26 & !PA25 & !PA24;
PAHI = PA31 & PA3@ & PA29 & PA28 & PA27 & PA26 & PA25 & PA24;
EQUATIONS

< -24ADDR = PALOW;

IVSBVME = 1PA22;

IRAMSEL] = PAHI & PA23 & PA22 & PA21 & !PA2¢ #
OPT@ & PALOW & !PA23 & !PA22 & !PA21 & !PA2@;

!SEGMENT = PAHI & PA23 & PA22 & PA21 & PA28;
!UPPERIMB = PAHI & PA23 & PA22 & PA21 & PA28;

"CHECKSUM 2ACF"
"VSBVME MUST BE LOW TO DECODE VME ACCESSES." .
"ADDED 2ND TERM TO SEGMENT...FXXXXXXX IS D16 ON VME. 6/26/87 JMS"
@INCLUDE ‘U6@. INC’; "This line of source code is for"

"factory test, and must be deleted"

"or commented out when a custom"

"U6d is developed. "

END PAL2
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PAL2 SOURCE LISTING

SIGNAL DESCRIPTIONS

The following outputs may be user customized to fit specific
customer applications. These PAL equations may be changed if the
customer has requirements for hardware configuration of VMEbus
32/24 address range or 32/16 data space. The target bus (VME or VSB)
may also be hardware configured via this PAL. It should be noted
that the granularity is 1imited to 1Mb boundaries. The number of PAL
terms available may also limit the flexibility of the features
provided by this PAL.

{ADDR23 - When low, indicates that 24-bit address modifier codes
will be generated for VMEbus references that fall
within this decoded address. The equation produces
24-bit address modifier codes when the physical address
is $00PPB80A3 through BOBFFFFFF and VMEbus cycles occur
(references to this address space may be VSB as well).
Bit 2 of control register 5 will affect this bit. Refer
to the description of CNT5 in the MVME135/136 hardware
manual. This bit is provided as an aid to configure
mixed A24 and A32 slaves in the same VME chassis.

1VSBVME - Used in conjunction with the VSBDEN bit in the VSBCSR.
When VSBDEN is low, the target bus (VME or VSB) will
depend upon this decode output, which when Tow the bus
access will be explicitly VME or when high explicitly
VSB. The output is currently programmed to alternate on
4Mb boundaries from VSBbus to VMEbus. Refer to the
description of the VSBDEN bit in the MVME135/136
hardware manual under the VSBCSR description for
further information.

I SEGMENT - When Tow, indicates that the decoded address space, for
VMEbus references only, that will be forced to 16 bits.
When [ISEGMENT s high, the VMEbus data width is
determined by CNT5 bit 1 (refer to the MVME135/136
hardware for CNT5 Bit 1). [ISEGMENT 1is currently
programmed to go low only for VMEbus short, I/0 bus
cycles and memory mapped I/0 bus cycles (see Figure 4-
16). If this bit is not used, it should be programmed to
be a logic 1. This bit is provided as an aid to
configure D16 and D32 slaves in the same VME chassis.



U6# 4 DEVICE

PA22
PA24
PA27
PA31
PA28
PA26
PA3@
PA25
PA29
PA23

"I "UPPERIMB

"1 "SEGME
"1 "VSBVM

"1"_24ADDR

oPTH
PA20
PA21
|ll "
~ ! "RAMSE
PALOW

PAHI

'RAMSEL1

ISEGMENT

~ @INCLUDE ‘U68_4.INC';

END PAL2

NT
£

L1

APPENDIX B - MVME135A/136A PAL2 SOURCE LISTING

"I ”"
llI "
"] f
u] 1"
"l i
uI ”"
VII "
nI "
uI "
le "
uo [l
le/O "
"I/O "
I|I/0 n
uI/O n
"I/O "
0 I/O i
nO "

‘Pl6L8’

PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN

"16L88B ON MVME135..51AW4804C58";

MVME135A/136A PAL2 SOURCE LISTING

IN U6B 4 1;

2;

3;

4;

5:

6;

73

83

9;

11;

12 = ‘NEG’;

13 = 'NEG,FEED PIN;
14 = ‘NEG,FEED_PIN";
15 = ‘NEG,FEED_PIN';
16 = ‘FEED_PINT;

17 = ‘FEEDPIN;

18 = ‘FEED PIN’;

19 = ‘NEG’;

IPA31 & !PA39 & !PA29 & !PA28 & !PA27 & !PA26 & !PA25 & !PA24;
PA31 & PA30 & PA29 & PA28 & PA27 & PA26 & PA25 & PA24;
EQUATIONS
! _24ADDR = PALOW;
!VSBVME = [PA22;

PAHI & PA23 & !PA22 #
OPT@ & PALOW & [PA23 & !PA22;

PAHI & PA23 & PA22 & PA21 & PA28:
PA31 & PA3@ & PA29 & PA28;

IUPPERIMB = PAHI & PA23 & PA22 & PA21 & PA28;

"CHECKSUM 2B9B"
"VSBVME MUST BE LOW TO DECODE VME ACCESSES."

"ADDED 2ND TERM TO SEGMENT...FXXXXXXX IS D16 ON VME. 6/26/87 JMS"
"PAL ALTERED TO ACCOMMODATE 4MB MEZZANINE ONLY. 6/26/87 JMS"
"CHANGED DECODING ON RAMSEL1 TO FF8g@00@ - FFBFFFFF 7/8/87 JMS"

"This line of source code is for"

"factory test, and must be deleted"
"or commented out when a custom”
"U6@ is developed."”
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MVME135A/136A PAL2 SOURCE LISTING

SIGNAL DESCRIPTIONS

The following outputs may be user customized to fit specific
customer applications. These PAL equations may be changed if the
customer has requirements for hardware configuration of VMEbus
32/24 address range or 32/16 data space. The target bus (VME or VSB)
may also be hardware configured via this PAL. It should be noted
that the granularity is limited to half-Mb boundaries. The number
of PAL terms available may also Timit the flexibility of the
features provided by this PAL.

'ADDR23 - When Tow, indicates that 24-bit address modifier codes
will be generated for VMEbus references that fall
within this decoded address. The equation produces
24-bit address modifier codes when the physical address
is $PPP00AAA3 through $OBFFFFFF and VMEbus cycles occur
(references to this address space may be VSBbus as
well). Bit 2 of control register 5 will affect this
bit. Refer to the description of CNT5 in the
MVME135/136 hardware manual. This bit is provided as an
aid to configure mixed A24 and A32 slaves in the same
VME chassis.

1VSBVME - Used in conjunction with the VSBDEN bit in the VSBCSR.
When VSBDEN is Tow, the target bus (VME or VSB) will
depend upon this decode output, which when low the bus
access will be explicitly VME or when high explicitly
VSB. The output is currently programmed to alternate on
4Mb boundaries from VSBbus to VMEbus. Refer to the
description of the VSBDEN bit in the MVME135/136
hardware manual wunder the VSBCSR description for
further information.

!SEGMENT-  When low, indicates that the decoded address space, for
VMEbus references only, that will be forced to 16 bits.
When [ISEGMENT 1is high, the VMEbus data width is
determined by CNT5 bit 1 (refer to the MVME135/136
hardware for CNT5 Bit 1). [ISEGMENT 1is currently
programmed to go low only for VMEbus short I/0 bus
cycles and memory mapped I/0 bus cycles (see Figure 4-
14). If this bit is not used, it should be programmed to
be a logic 1. This bit is provided as an aid to
configure D16 and D32 slaves in the same VME chassis.
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LOCAL MEMORY MAP

APPENDIX C - MVME135/136 LOCAL MEMORY MAP

LOCAL MEMORY MAP

Physical Address

Device

gPP0006s-FFDFFFFF

0PBE000s-FFTFFFFF

FFEO@OO0-FFEFFFFF

FF8OPAGE-FFBFFFFF

FFFABADA-FFFEFFFF

FFFFOB00-FFFFFFFF

Local resources:

FFFO0OOB-FFFLFFFF
FFF20000-FFFOFFFF
FFFAGOBO-FFFAFFFF

Off-board access, VSBbus/VMEbus: (4Gb minus
2Mb). An image of the Tocal DRAM may appear here
beginning at @#@@BA@GHE. VMEbus mastership must
be gained to access this area except for
0p0000806 to BEAFFFFF in option B.

(For MVME135/135-1/136 versions only)

Off-board access, VSBbus/VMEbus: (4Gb minus
4Mb). An image of the local DRAM may appear here
beginning at @@00AAGB. VMEbus mastership must
be gained to access this area except for
20900300 to GB3FFFFF in option 8.

(For MVMEL35A/136A version only)

DRAM; (1Mb, see description for options @ and 1
in section 4.15.2 (CNT5)).

(For MVME135/135-1/136 versions only)

DRAM; (4Mb, see description for options @ and 1
in section 4.15.2 (CNTS)).

(For MVME135A/136A version only)

Local resources; (IMb minus 64Kb). SIO, ROM,
LCLCSR, and MPCSR.

Off-board access; VMEbus Short 1/0; (64Kb) 16-
bit address, R/W to the VMEbus, Short I/0
address modifier will be generated.

EPROM; (128Kb = 2 x 27512 devices maximum).
Not Used.

VSBCSR; FFFAZOPB to FFFAB@AA3 are the only valid
addresses for the VSBCSR. Although VSB select
will occur for any reference written in this
64Kb address space. Erroneous operation may
result if access attempts occur to any VSBCSR
address other than FFFADGAX.
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LOCAL MEMORY MAP

LOCAL MEMORY MAP (cont.)

Physical Address

Device

FFFBOSOG-FFFBOB2F
FFFBOG3M
FFFBAA31
FFFB@@32
FFFB@@33-FFFBOA37
FFFB@G38
FFFBAG39
FFFBBG3A
FFFBA@3B
FFFBEA3C-FFFBAB3F
FFFBOG40-FFFBOG4F
FFFBO@50- FFFBAGSF
FFFBO@60- FFFBOGTF
FFFBPE8E-FFFBFFFF
FFFCO@Pa-FFFEFFFF

Timer, < STATI> , < CNTI> .
Not Used.
Not Used.
< STAT2> .
Not Used.
< CNT2> .
< CNT3> .
< CNT4> .
< CNTS> .
Not Used.
sio.

Not Used.
MPCSR.
Not Used.
Not Used.
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