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VMIC
SAFETY SUMMARY

THE FOLLOWING GENERAL SAFETY PRECAUTIONS MUST BE OBSERVED DURING
ALL PHASES OF THE OPERATION, SERVICE, AND REPAIR OF THIS PRODUCT.
FAILURE TO COMPLY WITH THESE PRECAUTIONS OR WITH SPECIFIC WARNINGS
ELSEWHERE IN THIS MANUAL VIOLATES SAFETY STANDARDS OF DESIGN,
MANUFACTURE, AND INTENDED USE OF THIS PRODUCT. VME MICROSYSTEMS
INTERNATIONAL CORPORATION ASSUMES NO LIABILITY FOR THE CUSTOMER'S
FAILURE TO COMPLY WITH THESE REQUIREMENTS.

GROUND THE SYSTEM

To minimize shock hazard, the chassis and system cabinet must be connected to an
electrical ground. A three-conductor AC power cable should be used. 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.

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

KEEP AWAY FROM LIVE CIRCUITS

Operating personnel must not remove product covers. Component replacement and
internal adjustments must be made by qualified maintenance personnel. 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.

DO NOT SUBSTITUTE PARTS OR MODIFY SYSTEM

Because of the danger of introducing additional hazards, do not install substitute parts
or perform any unauthorized modification to the product. Retumn the product to VME
Microsystems International Corporation for service and repair to ensure that safety
features are maintained.

DANGEROUS PROCEDURE WARNINGS
Warmings, such as the example below, precede only potentially dangerous
procedures throughout this manual. Instructions contained in the warnings must be

followed.
l WARNING I

DANGEROUS VOLTAGES, CAPABLE OF CAUSING DEATH, ARE PRESENT IN THIS
SYSTEM. USE EXTREME CAUTION WHEN HANDLING, TESTING, AND ADJUSTING.




‘ SAFETY SYMBOLS
GENERAL DEFINITIONS OF SAFETY SYMBOLS USED IN THIS MANUAL

when it is necessary for the user to refer to the instruction manual in

Instruction manual symbol: the product is marked with this symbol
A order to protect against damage to the system.

Indicates dangerous voltage (terminals fed from the interior by
voltage exceeding 1000 volts are so marked).

| OR Protective conductor terminal. For protection against electrical
shock in case of a fault. Used with field wiring terminals to indicate
the terminal which must be connected to ground before operating

equipment.
L Low-noise or noiseless, clean ground (earth) terminal. Used for
= a signal common, as well as providing protection against electrical

shock in case of a fault. Before operating the equipment, terminal
marked with this symbol must be connected to ground in the manner
described in the installation (operation) manual.

\ ‘ | Frame or chassis terminal. A connection to the frame (chassis) of
/7& OR the equipment which normally includes all exposed metal structures.

o~ Alternating current (power line).

Direct current (power line).

Alternating or direct current (power line).

~
| WARNING The WARNING sign denotes a hazard. It calls attention to a
procedure, a practice, a condition, or the like, which, if not correctly
performed or adhered to, could result in injury or death to personnel.

HEEERIRIE IR TR The CAUTION sign denotes a hazard. It calls attention to an

*  CAUTION * operating a procedure, a practice, a condition, or the like, which,

kAR kR ARk AR if not correctly performed or adhered to, could result in damage to
or destruction of part or all of the system.

NOTE: The NOTE sign denotes important information. It calls attention
to a procedure, a practice, a condition or the like, which is essential
. to highlight.
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SECTION 1
INTRODUCTION

1.1 INTRODUCTION

The VMIVME-1160A is designed with standard Change-of-State
(COS) control and interrupt logic that detects any COS and provides an
interrupt vector to the byte level. It incorporates an MC68153 Bus Interrupter
Module (BIM) and interrupts are supported on any of seven levels.

Each byte (8 bits) of input may have a unique interrupt vector that is
generated upon a COS in any bit of that byte. This product also has an
Interrupt Enable Register which is used to allow interrupts to be enabled on a
byte-by-byte basis. The input data may be accessed as a D8 or D16 transter.

A functional block diagram of this product is shown in Figure 1.1-1.
Interrupts are generated on any COS (positive or negative transition). Polarity
is determined by reading the input port after the COS interrupt.

NOTE

STATE CHANGES THAT OCCUR DURING THE INTERRUPT PROCESSING
WINDOW (INTERNAL REQUEST TO INTERRUPT ACKNOWLEDGE CYCLE
COMPLETE) WILL NOT BE DETECTED. THE TIME BETWEEN USER INPUT
STATE CHANGES MUST NOT BE LESS THAN THE COMPUTER INTERRUPT
PROCESSING TIME; OTHERWISE, THE STATE CHANGES WILL BE LOST.

A Change-of-State Application Guide that describes the complete
COSMODULE™ product line, VMIC's Document No. 825-000000-002, is
available from VMIC. A summary of the COSMODULE™ product line is
provided in Table 1.1-1 for reference.

1-1




500-101160-000

"\

INTERRUPT REQ LINES
all— v
7
BIM
FOUNDATION
l————— |
CONTROL
—  LOGIC
4
4
Vv T
2‘ ADDRESS
= LOGIC IER" 4 cos
-
b LoGic 7 DETECTION [ ¥
u
S
ATA ™1 DATA INPUT*
- D DEBOUNCE USER
TRANS- READ HARDWARE [  SIGNAL PUT
CEIVERS [™® > BUFFERS CONDITIONING
* Interrupt Enable Register M1160AF1.1-1
** Option-Dependent

N

Figure 1.1-1. Typical COSMODULE™ Functional Block Diagram
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Table 1.1-1. COSMODULE™ Product Line Summary

ITEM MODEL TRANSFER
NO. DESCRIPTION NO. TYPE
1. 16-Channel AC or DC High Voltage VMIVME-1001 D8,D16

(5 V to 240 V) Optically Coupled
Input with Change-of-State Interrupt

2. 32-bit TTL Digital Input with VMIVME-1101 D8,D16
Change-of-State Interrupt

3. 32-bit High Voltage (5 to 50 V) Digital VMIVME-1180 D8,D16
Input with Change-of-State Interrupt

4. 32-bit High Voltage (1 to 66 V) COS VMIVME-1181 D8,016,D32
board with Data Capture Registers and
Built-in-Test

5. 32-bit Optically Coupled Digital input VMIVME-1160A D8,D16

with Change-of-State Interrupt

M1160A/T1.1-1

1.2 FUNCTIONAL DESCRIPTION

The VMIVME-1160A provides 32 high voltage, optically coupled inputs
with change-of-state detection and vectoring to the byte level. The interrupt
functions are supported by an MC68153 Bus Interrupter Module. The major
features of the VMIVME-1160A are:

Quad 8-bit ports

Change-of-State port identified with interrupt vector

Voltage sourcing or contact sensing signal conditioning
Double-height Eurocard form factor with front panel

8- or 16-bit data transfers

64-pin DIN type input connector

Jumper-selectable nonprivileged short I/0O, supervisory short 1/O, or
both

32 optically coupled inputs

T @a~oaoow
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1.3 REFERENCE MATERIAL LIST

The reader should refer to "The VMEbus Specification” for a detailed
explanation of the VMEbus. "The VMEbus Specification" is available from the
following source:

VITA
VMEbus International Trade Association
10229 N. Scottsdale Road
Scottsdale, AZ 85253
(602) 951-8866

The following Application and Configuration Guides are available from
VMIC to assist the user in the selection, specification, and implementation of
systems based on VMIC's products:

TITLE DOCUMENT
NO.

Digital Input Board Application Guide 825-000000-000
Change-of-State Application Guide 825-000000-002
Digital I/O (with Built-in-Test) Product Line Description 825-000000-003
Connector and I/0O Cable Application Guide 825-000000-006

1-4
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PHYSICAL DESCRIPTION AND SPECIFICATIONS

REFER TO 800-101160-000 SPECIFICATION
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SECTION 3

THEORY OF OPERATION

3.1 BLOCK DIAGRAMS

The VMIVME-1160A consists of eight functional building blocks as
illustrated in Figure 3.1-1. The eight sections of the VMIVME-1160A are: (1)
Address Logic; (2) Control Logic; (3) Data Logic; (4) Bus Interrupter Module
(BIM) Logic; (5) Interrupt Enable Logic; (6) Change-of-State Detection Logic;
(7) Input Data Registers; and (8) Input Buffers. Each section of the design is
illustrated in further detail in Figures 3.1-2 through 3.1-10.

3.2 INTERRUPT FUNCTIONS

Interrupts are generated on any Change-of-State (positive or negative
transition). The polarity is determined by reading the input port after a
Change-of-State interrupt occurs.

NOTE
STATE CHANGES THAT OCCUR DURING THE INTERRUPT PROCESSING
WINDOW (INTERNAL REQUEST TO INTERRUPT ACKNOWLEDGE CYCLE
COMPLETE) WILL NOT BE DETECTED. THE TIME BETWEEN USER INPUT
STATE CHANGES MUST NOT BE LESS THAN THE COMPUTER INTERRUPT
PROCESSING TIME; OTHERWISE, THE STATE CHANGES WILL BE LOST.

The reader should refer to "The VMEDbus Specification" for a detailed
explanation of the priority interrupt bus. "The VMEbus Specification” is
available from the following source:

VITA
VMEDbus International Trade Association
10229 N. Scottsdale Road
Scottsdale, AZ 85253
(602) 951-8866

The data transfer bus, the arbitration bus, and the interrupt bus are all
used in the process of generating and handling bus interrupts.

3-1
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Figure 3.1-1. VMIVME-1160A Functional Block Diagram
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Figure 3.1-2. Address Section Block Diagram
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Figure 3.1-3. Control Section Block Diagram
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Figure 3.1-4. Data Section Block Diagram
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Figure 3.1-5. VMEbus Signal Lines Used by the VMIVME-1160A
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Figure 3.1-6. BIM Foundation Section Block Diagram
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Figure 3.1-7. Typical IER Logic Section
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Figure 3.1-8. Typical Change-of-State Detection Logic Section
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Figure 3.1-9. Input Data Registers Block Diagram
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Figure 3.1-10. Signal Conditioning Block Diagram
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3.3 PRIORITY INTERRUPT SUBSYSTEM

The following overview of the priority interrupt subsystem assumes that
the reader understands the operation of both the data transfer bus and the
arbitration bus.

The interrupt bus consists of seven interrupt request signal lines, one
daisy-chain signal line, and one interrupt acknowledge line:

IRQ1* IRQ4* IRQ7*
IRQ2* IRQ5* IACK*
IRQ3* IRQ6* IACKIN*/IACKOUT*

Each interrupt request line may be driven low by the VMIVME-1160A
Board or other interrupter to request an interrupt. In a single handler system,
these interrupt request lines are prioritized, with IRQ7* having the highest
priority.

The IACK* line runs the full length of the bus and is connected to the
IACKIN™ pin of slot A1. When it is driven low, it initiates a low-going transition
down the interrupt acknowledge daisy-chain. This may not occur immediately,
since additional constraints are placed on the propagation of
IACKIN*/IACKOUT™.

Each of the seven interrupt request lines may be shared by two or
more interrupter boards. Because of this, some method must be provided to
ensure that only one of the boards is acknowledged. This is done by means
of the interrupt acknowledge daisy-chain. The daisy-chain line passes
through each board on the VMEbus. When an interrupt is acknowledged,
IACKIN* is driven low at slot A1. Each board that is driving an interrupt
request line low must wait for the low level down the daisy-chain, thereby
guaranteeing that only one board will be acknowledged.

The VMIVME-1160A uses one of the seven IRQX" lines to request an
interrupt. It then monitors the DTB address bus, IACK*, and the
IACKIN*/IACKOUT"* daisy-chain to determine when its interrupt is being
acknowledged. When acknowledged, it places its status/ID byte on the lower
eight lines of the data bus and signals the byte's validity to the interrupt
handler via the DTACK" line.

The VMEbus signal lines used by the VMIVME-1160A are shown in
Figure 3.1-4.

The reader should refer to Appendix B, which contains Motorola's
application note on the MC68153, for a detailed explanation of the Bus
Interrupter Module (BIM).

3-11
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SECTION 4
PROGRAMMING

4.1 OPERATIONAL OVERVIEW
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The VMIVME-1160A is designed to provide 32 channels of high
voltage, optically coupled inputs with change-of-state detection. Each eight
bits (byte) of input may have a unique interrupt vector that is generated upon a
change-of-state of any bit in that byte. The VMIVME-1160A aiso has an
interrupt Enable Register which is used to allow interrupts on change-of-state
to be enabled on a byte basis. The channels of input data may be accessed
as two 16-bit words or four 8-bit bytes.

A register map is shown in Table 4.1-1. Detailed register bit definitions
are shown in Tables 4.1-2, 4.1-3, and 4.1-4. A typical flow diagram is shown

in Figure 4.1-1.

RELATIVE ADDRESS

$XX00

$XX01

$XX02
$XX03
$XX05
$XX11

$XX13
$XX15
$XX17
$XX19
$XX1B
$XX1D
$XX1F

Table 4.1-1. Register Map

MNEMONIC

DRO
DR1
DR2
DR3
IER

CRO
CR1
CR2
CR3
VRO
VR1

VR2
VR3

NAME/FUNCTION

Data Register 0
Data Register 1
Data Register 2
Data Register 3

Interrupt Enable Register

Control Register 0
Control Register 1
Control Register 2
Control Register 3
Vector Register 0
Vector Register 1

Vector Register 2

Vector Register 3

N\

MC68153

5 BIM
REGISTERS

/

M1160A/T4.1-1

The reader may want to refer to Appendix B for detailed programming
characteristics of the MC68153 BIM.
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Table 4.1-2. Typical Input Data Register Bit Maps

$XX00 DRO
BIT 15 BIT 14 BIT 13 BIT 12 BIT 11 BIT 10 BIT9 BIT8
INPUT DATA
ID31 ID30 ID29 ID28 ID27 ID26 ID25 1D24
$XX01 DR1
BIT 7 BIT6 BIT5 BIT 4 BIT3 BIT2 BIT 1 BITO
INPUT DATA
1D23 ID22 ID21 ID20 ID19 ID18 ID17 ID16
$XX02 DR2
BIT 15 BIT 14 BIT 13 BIT 12 BIT 11 BIT 10 BIT9 BIT8
INPUT DATA
ID15 (D14 ID13 ID12 ID11 ID10 ID9 D8
$XX03 DR3
BIT7 BIT6 BITS BIT 4 BIT3 BIT 2 BIT 1 BITO
INPUT DATA
D7 1D6 ID5 D4 ID3 D2 ID1 DO
$XX05 IER
BIT?7 BIT6 BIT5 BIT 4 BIT3 BIT 2 BIT1 BITO
r INTERRUPT ENABLE*
RESERVED DRO DR1 DR2 DR3
M1160A/T4.1-2
* A "one" in the BIT location will enable the interrupts for the stated Data Register. ‘
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$XX11 CONTROL REGISTER 0

(Control for DR3 Inputs)

500-101160-000

Table 4.1-3. Typical BIM Control Register Map

BIT7 BIT®6 BITS BiT 4 BIT3 BIT 2 BIT 1 BITO
FLAG FLAG INT T
AUTO AUTO
CLEAR VECTOR ENABLE | CLEAR INTERRUPT LEVEL
F FAC 0=INTERNAL IRE 1=AUTO | L2 L1 LO
1=EXTERNAL 0=NO
$XX13 CONTROL REGISTER 1  (Control for DR2 Inputs)
BIT7 BIT6 BITS BIT 4 BIT3 BIT2 BIT 1 BITO
FLAG FLAG INT INT
AUTO AUTO
CLEAR VECTOR ENABLE | CLEAR INTERRUPT LEVEL
F FAC 0=INTERNAL | IRE 1=AUTO | L2 L1 Lo
1=EXTERNAL 0=NO
$XX15 CONTROL REGISTER 2 (Control for DR1 Inputs)
BIT7 BIT6 BIT5 BIT4 BIT3 BIT2 BIT 1 BITO
FLAG FLAG INT "
AUTO AUTO
CLEAR VECTOR ENABLE | CLEAR INTERRUPT LEVEL
F FAC 0=INTERNAL | IRE 1=AUTO | L2 L1 LO
1=EXTERNAL 0=NO
$XX17 CONTROL REGISTER 3 (Control for DRO inputs)
BIT7 BIT6 BITS BIT 4 BIT3 BIT2 BIT 1 BITO
FLAG FLAG INT INT
AUTO AUTO
CLEAR VECTOR ENABLE | CLEAR INTERRUPT LEVEL
F FAC 0=INTERNAL IRE 1=AUTO | L2 L1 Lo
1=EXTERNAL 0=NO
M1160A/T4.1-3
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Table 4.1-4. Typical BIM Vector Register Map

$XX19 VRO (Vector for DR3 COS)*
VECTOR REGISTER
v7 V6 V5 V4 V3 V2 \'Al Vo
$XX1B VR1 (Vector for DR2 COS)*
VECTOR REGISTER
V7 V6 V5 V4 V3 V2 V1 Vo
$XX1D VR2 (Vector for DR1 COS)*
VECTOR REGISTER
V7 V6 V5 V4 V3 V2 V1 Vo
$XX1F VR3 (Vector for DRO COS)*
VECTOR REGISTER
V7 Ve V5 V4 V3 V2 Vi Vo J
M1160A/T4.1-4

*COS = Change-of-State
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START
SET UP VECTORS

!

SET UP CONTROL
REGISTERS

:

BUILD CURRENT
STATE TABLE
(IF NEEDED)

'

ENABLE INTERRUPTS

:

END

M1160A/F4.1-1

Figure 4.1-1. VMIVME-1160A Programming Flow Diagram
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4.2 TYPICAL PROGRAMMING EXAMPLE

The following example code enables interrupts, processes interrupts,
and displays the current input data when a change-of-state occurs.

/*
** 1160.h

* %

**  VMIVME-1160 32 BIT OPTICALLY COUPLED DIGITAL INPUT W/COS
*/

struct vmivme_1160_registers {
unsigned char offset[32];
}i

typedef struct vmivme_1160_registers v1160_t;

/*
**x register offset definitions
* %

**x note: defining register offsets using the above

** structure/array and defines facilitates
*x skipping unused addresses in the board map.
*/

#define dr0 offset [0x00]}
#define drl offset [0x01]
#define dr2 offset (0x02]
#define dr3 offset [0x03]
#define ier offset [0x05]
#define cr0 offset [0x11]
#define crl offset [0x13]
#define cr2 offset [0x15]
#define cr3 offset[0x17])
#define vr0 offset[0x19]
#define vrl offset[0x1b])
#define vr2 offset [0x1d]
#define vr3 offset [0x1f]
/*

** interrupt enable control bits
*/

#define IE_DR3 0x08

#define IE_DR2 0x04

#define IE_DR1 0x02

#define IE_DRO 0x01
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/*

** BIM control bits

*/

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

FLAG_BIT
FLAG_AUTO_CLEAR
EXTERNAL_VECTOR
INTERRUPT_ ENABLE
INTR_AUTO_CLEAR
REQUEST_LEVEL_7
REQUEST_ LEVEL_6
REQUEST_LEVEL_5
REQUEST_LEVEL_4
REQUEST LEVEL_3
REQUEST_LEVEL_2
REQUEST_LEVEL_1
INTERRUPTS_OFF

0x80
0x40
0x20
0x10
0x08
0x07
0x06
0x05
0x04
0x03
0x02
0x01
0x00
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/*

** 1160.c

* %

**  VMIVME-1160 32 BIT OPTICALLY COUPLED DIGITAL INPUT W/COS
*/

#include <stdio.h>
#include "1160.h"

/%

** System dependent definitions ( Force Cpu-33 SBC )

*/

#define SHORTIO Oxfbf£0000 /* short io window */
#define USER_VECTOR( v ) v + 0x54 /* lst available user vector
*x/

/*

** Define global pointer to vmivme 1160 board

*/

#define  BASE_ADDR 1160 0x0000 /* see manual section 5 */
v1160_t * board = (( v1160 t * )( SHORTIO + BASE_ADDR_1160 )):
/*

** Define Global Change of State Flags and Data Storage
* *

** Note: COS flags and data variables are modified in the

*x Interrupt Service Routines (ISR's) and therefore
* * need to be global and/or visable to them.

*/

unsigned char cos_flags;

#define COs_0 0x01
#define Cos_1 0x02
#define Cos_2 0x04
#define  COS_3 0x08

unsigned char cos_0_data;
unsigned char cos_1 data;
unsigned char cos_2_ data;
unsigned char cos_3_data;
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/*
** Declare external functions ( ISR's )
* %k
** Note: The interrupt service routines are written
* % in assembler and linked to the main C program.
* % They modify the globally defined variables
*x above that are visable to main and the ISR's.
*/
void cosOisr( void );
void coslisr( void );
void cos2isr( void );
void cos3isr( void ):
/*
*% INITIALIZE 1160 BOARD AND DISPLAY CHANGE OF STATE INPUTS
*/
main ()
{
/*
** Install ISR Addresses into CPU-33 Vector Table
* *
** Note: Vector installation is system dependent. Our
folkl method is through a libarary call that installs
* % the ISR addresses according to the vector used.
*/
setvect ( USER VECTOR({ 0 ), &cosOisr );
setvect ( USER VECTOR( 1 ), &coslisr );
setvect ( USER VECTOR( 2 ), &cosZisr );
setvect ( USER_VECTOR( 3 ), &cos3isr );
/*
** Initialize Vector Registers
* *
** Note: Vectors available to the user are system dependent.
*/
board->vr0 = USER_VECTOR( 0 );
board->vrl = USER VECTQR( 1 );
board->vr2 = USER VECTOR( 2 );
board->vr3 = USER_VECTOR( 3 );
/*
** TInitialize Interrupt Control Registers
* %k
** The change of state interrupts are enabled with request
**x levels 3 through 6 where 6 is the highest priority. This
** is an arbitrary level selection that could have been a mix
** or all the same level depending on the application
*/
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board->cr0
board->crl
board->cr2
board->cr3

INTERRUPT ENABLE
INTERRUPT_ENABLE
INTERRUPT_ENABLE
INTERRUPT_ENABLE

[
~ e~ ~

it

INTR_AUTO_CLEAR
INTR_AUTO_CLEAR
INTR_AUTO_CLEAR
INTR_AUTO_CLEAR

500-101160-000

REQUEST LEVEL 3 );
REQUEST LEVEL 4 );
REQUEST LEVEL_5 );
REQUEST LEVEL_6 ) ;

/*

** Initialize Interrupt Enable Register

* x

** Writing this register is necessary to enable COS information
** to cause interrupts. Each port has an associated interrupt

** enable control bit so that COS interrupts may be enabled on

** each bytewide port. This simple application enables interrupts
** and leaves them enabled. These enables could be used to switch
** interrupts on and off to capture or ignore data according to
** the application.

*/

board->ier = ( IE DR3 | IE DR2 | IE DRIl | IE_DRO )

/*

** Monitor Change of States and Print Input Data

*/

for( ;; ) | /* loop forever */

if( cos_flags & COS_3 ) {

}

printf ("\r\nDR3 COS data
cos_flags &= ~COS_3;

if( cos_flags & CO0S_2 ) {

}

printf ("\r\nDR2 COS data
cos_flags &= ~COS_2;

if( cos_flags & COS_1 ) |

}

printf ("\r\nDR1l COS data
cos_flags &= ~COS_1;

if( cos_flags & COS_0 ) {

}

printf ("\r\nDRO COS data
cos_flags &= ~COS_0;

o\

.2X", cos_3_data

$.2X", cos_2_data

oo

.2X", cos_1_data

o

.2X", cos_0_data
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**x 1160isr.sa
* Kk

**  VMIVME-1160 32 BIT OPTICALLY COUPLED DIGITAL INPUT W/COS

* %

* external references and declarations
xref _board
xref _cos_flags
xref _cos_3_data
xref _cos_2_data
xref _cos_1 _data
xref _cos_0_data
xdef _coslisr
xdef _coslisr
xdef _cos2isr
xdef _cos3isr
* offsets to board data registers
dx0 equ $00
drl equ 501
dr2 equ $02
dr3 equ $03
* offsets to board intr ctrl registers
cr0 equ 511
crl equ $13
cr2 equ $15
cr3 equ $17

section code

* service dr3 / cos3 interrupt

_cos3isr movem.l a0, -(a7) preserve registers
move.l _board, a0 get pointer to board
move.b (dr3,a0),_cos_3 _data read COS data
bset #4, (cr3,a0) re-enable interrupt
bset #3,_cos_flags set COS intr flag
movem. 1 (a77+,a0 restore registers
rte return from exception

* service dr2 / cos2 interrupt

cos2isr movem.l ag,-(a7 preserve registers

- move.l board, a0 get pointer to board
move.b (dr2,a0), cos 2_data read COS data
bset #4,(cr2,a5) B re-enable interrupt
bset #2, cos flags set COS intr flag
movem. 1 (a77+,a5 restore registers
rte return from exception
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* service drl / cosl interrupt

_coslisr movem.l a0, -(a7) preserve registers
move.l _board, al get pointer to board
move.b (drl,a0), _cos_1 data read COS data
bset #4, (crl,a0) re-enable interrupt
bset #1, cos_flags set COS intr flag
movem. 1l (a7)+,a0 restore registers
rte return from exception

* service dr0 / cosO interrupt

_cos0isr movem.l al0,-(a7) preserve registers
move.l _board, a0l get pointer to board
move.b (dr0,a0),_cos_0_data read COS data
bset #4, (cr0,a0) re-enable interrupt
bset #0, cos_flags set COS intr flag
movemnm. 1 (a7)+,a0 restore registers
rte return from exception
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SECTION 5
CONFIGURATION AND INSTALLATION

5.1 UNPACKING PROCEDURES

* CAUTION  *

(AR RS RS SRR A RERSR]

SOME OF THE COMPONENTS ASSEMBLED ON VMIC's PRODUCTS MAY BE
SENSITIVE TO ELECTROSTATIC DISCHARGE AND DAMAGE MAY OCCUR ON
BOARDS THAT ARE SUBJECTED TO A HIGH ENERGY ELECTROSTATIC
FIELD. UNUSED BOARDS SHOULD BE STORED IN THE SAME PROTECTIVE
BOXES IN WHICH THEY WERE SHIPPED. WHEN THE BOARD IS TO BE LAID
ON A BENCH FOR CONFIGURING, etc., IT IS SUGGESTED THAT CONDUCTIVE
MATERIAL BE INSERTED UNDER THE BOARD TO PROVIDE A CONDUCTIVE
SHUNT.

Upon receipt, any precautions found in the shipping container should
be observed. All items should be carefully unpacked and thoroughly
inspected for damage that might have occurred during shipment. The
board(s) should be checked for broken components, damaged printed circuit
board(s), heat damage, and other visible contamination. All claims arising
from shipping damage should be filed with the carrier and a complete report
sent to VMIC together with a request for advice concerning disposition of the
damaged item(s).

5.2 PHYSICAL INSTALLATION

‘ﬁ*t**i’itt****ii

*  CAUTION =

ol ok dododok o ko ok

DO NOT INSTALL OR REMOVE BOARDS WHILE POWER IS APPLIED.

De-energize the equipment and insert the board into an appropriate
slot of the chassis. While ensuring that the board is properly aligned and
oriented in the supporting card guides, slide the board smoothly forward
against the mating connector until firmly seated.

5.3 CONFIGURATION SWITCHES

The reader should refer to Figure 5.3-1 for the locations of jumpers and
address switches.
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M1160A/F5.3-1

COMPONENT SIDE VIEW

Location of Jumpers and Address Switches

Figure 5.3-1.
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5.4 CONTACT SENSE, VOLTAGE SOURCE SELECTION

The VMIVME-1160A may be ordered with its input signal conditioning
electronics factory configured for voltage source or contact sense input
options. A wide range of input V (5 to 48 V) are supported, and the user may
select from a variety of input filters. Refer to the document number
800-101160-000 for complete ordering information.

In Figure 5.8-1 Jx is the contact sense jumper. This jumper is installed
at the factory when a contact sense board is ordered. Jx corresponds to the
even numbered jumpers (J2, J4, etc.) on the schematic in the appendix of this
manual. Jy is the voltage source jumper. 1t is installed for voltage source
boards and corresponds to the odd numbered jumpers (J3, J5, etc.) except for
jumper J65, which is the address modifier jumper.

5.5 EXTERNAL PULL-UP VOLTAGE

External voltage is connected through the P2 connector on pins C30,
and C31 (VPOS uses P2 pin C30, VNEG uses P2 pin C31). This voltage is
required on contact sense configurations only.

5.6 ADDRESS MODIFIERS

/O Access Mode is configured by a dual header jumper post J65.
Figures 5.6-1a, 5.6-1b, and 5.6-1c show how J65 can be configured for short
supervisory /O access, short /O nonprivileged VO access, or both. The
VMIVME-1160A is factory configured to respond to short nonprivileged VO
access.

J65

[ o o ’}[’[2 a. Configuration for Short Supervisory I/0 Access, AM = 2D
* °|AM2

J65

o o ’1“12 b. Configuration for Short Nonprovileged I/O Acess, AM =29
o o |AM2

65
.J L] AM2 c. Configuration for both Short Supervisory I/O Access or
. o | ave Short Nonprvileged I/O Access

M1160A/F5.6-1

Figure 5.6-1. 1/0 Access Mode Selection
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5.7 ADDRESS SELECTION SWITCHES

Figure 5.7-1 shows the two addressing DIP switches on board the
VMIVME-1160A and their use in the addressing scheme.

F J F
ON ON ON x
ON, CLOSED =« 0
OFF, OPEN = 1

OFF OFF OFF OFF OFF OFF OFF OFF

1§ A14 A13 A12 A11 A1Q0 A09 AQR A07 AD6 AO0S NOT USED
A base address FF00 HEX is shown in this example.
M1160A/F5.7-1
Figure 5.7-1. Data Register Address Select Switches
5.8 CONNECTOR PIN CONFIGURATION
Figure 5.8-1 below shows a typical input channel.
VNEG VPOS
I~ - - - = 1
PI3 Jx Jy |
| DATA H I 2 l
| rRowe | |
| DATA L I
I | — — — — — _J

OPTO-COUPLER
M1160A/F5.8-1

Figure 5.8-1. Typical Iinput Channel

The input connector, P3, is a 64-pin connector designed with pins in
two rows, Row A and Row C. Connection is accomplished by connecting the
appropriate row pin to the appropriate user signal. For example, in the
voltage source case the user is recommended to connect the equipment
ground to the Row C pins, and bring each signal input in through Row A pins.
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5.9 1/0 CABLE AND FRONT PANEL CONNECTOR
CONFIGURATION

The 1/0 connector (P3) on the VMIVME-1160A is a 64-pin DIN
standard and was selected by VMIC because of its high quality. Although
these connectors are generally used with flat-ribbon cables, a variety of
cables and mating connectors are available for most user requirements. The
user should refer to VMIC's Connector and I/0 Cable Application Guide
(VMIC's Document 825-000000-006) for additional information concerning the
variety of possible cabling and connector types available.

Details concerning |/O connections are shown in Figure 5.9-1.
Conductor No. 1 is shown at the bottom of the connector as it plugs into the
header, because pin No. 1 of P3 is mounted as shown.

A compatible flat-ribbon cable connector for the VMIVME-1160A is
Panduit No. 120-964-435E, and strain relief, Panduit No. 100-000-032. The
Header Connector soldered to the PC board is Panduit No. 120-964-033A.
Figure 5.9-2 shows the pin out of connector P3. Table 5.9-2 shows the P3
connector pin assignments for the inputs to the board. Figure 5.9-3 shows the
pin out of connector P2. Table 5.9-1 shows the pertinent pin assignments for
connector P2.
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P1

P2

SOLDER
SIDE

P3

VMIVME-1160A

-@—— PINNo.32

~s—— PINNo.1

500-101160-000

64 CONDUCTOR

N

CONDUCTOR No. 1

M1160A/F5.9-1

Figure 5.9-1. Cable Connector Configuration
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PIN 32 —#»
PIN 31 —9»
PIN 30 —&
PIN 29 —&
PIN 28 —3
PIN 27 —»
PIN 26 —®»
PIN 25 —9»
PIN 24 —&»
PIN 23 —9»
PIN 22 —»-
PIN 21 —9»
PIN 20 —
PIN 19 —»
PIN 18 —®»
PIN17 —»
PIN 16 —9
PIN 15 —¥»
PIN 14 —

P.C. BOARD

Figure 5.9-2. P3 Connector Pin Layout
5-7
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FRONT VIEW (CABLE SIDE)
OF "P3" CONNECTOR

M1160A/F5.9-2




PIN1 —»]
PIN2 —&»
PIN3 —B]
PIN4 —
PIN5 —t
PING —»]
PIN7 —]
PINg —»]
PING —»
PIN 10 —#»
PIN 11 —»]
PIN 12 —»]
PIN 13 —
PIN 14 —#»]
PIN 15 —»]
PIN 16 —»]
PIN 17 —»]
PIN 18 —»]
PIN 19 —#»
PIN 20 —#»
PIN 21—
PIN 22—
PIN 23 —#»1
PIN 24 —#»
PIN 25 —»
PIN 26 —»|
PIN 27 —#»
PIN 28 —
PIN 29 —|
PIN 30 —]
PIN 31 —#»]
PIN 32—

PC BOARD

500-101160-000

REAR VIEW OF CHASSIS
"P2" CONNECTOR

P.C.BOARD

Figure 5.9-3. P2 Cosngector Pin Layout

M1160A/F5.9-3
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Table 5.9-1. P2 Connector Pin Assignment

PIN ’
NO. ROW A ROW B2 ROW C

+5VOLTS
GND

WO~ H WN ~

12 GND
13 +5VOLTS

22 GND

30 V POS
31 GND V NEG
32 +5 VOLTS

M1160A/T5.9-1

NOTES: 1. External Reference is supplied by the user.
2. Inputs to the Board - not required.
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Table 5.9-2. P3 Pin-Channel Assignment

P3
ROW A PIN CHANNEL NO.
32 31
31 30
30 29
29 28
28 27
27 26
26 25
25 24
24 23
23 22
22 21
21 20
20 19
19 18
18 17
17 16

5-10
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P3
ROW A PIN CHANNEL NO.
16 15
15 14
14 13
13 12
12 11
11 10
10 09
09 08
08 07
07 06
06 05
05 04
04 03
03 02
02 01
01 00
M1160A/T §.9-2
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SECTION 6
MAINTENANCE

6.1 MAINTENANCE

This section of the technical manual provides information relative to the
care and maintenance of VMIC's products. Should the products malfunction, the
user should verify the following:

h.

@~paoow

Software

System configuration

Electrical connections

Jumper or configuration options

Boards fully inserted into their proper connector location

Connector pins are clean and free from contamination

No components of adjacent boards are disturbed when inserting or
removing the board from the VMEbus card cage

Quality of cables and I/O connections

User level repairs are not recommended. Contact VMIC for a Return
Material Authorization (RMA) Number. This RMA Number must be obtained prior to

any return.

6.2 MAINTENANCE PRINTS

The appendix(ices) to this manual contain(s) drawings and diagrams for
reference purposes.
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SIZE DWG NO SH R

132-101160-000 2A

x2

i MV A4

L2 7 777 7 77777 77 7 727777777 7777 7777777777777 7777777
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[™~——SEE DETAIL "A”

ASSY.NO.332-101160-]
DETAIL "A”
VMIC si2e FSCM NO. OWG NO.
o HUNTSVILLE, AL 35803-3308 _ _
VME MICROSYSTEMS INTERNATIONAL CORP. A OBPHS 132-101160-000
e E._JORY SCALE SHEET
CHECKED: CMMW 2-18-97 .75=1 2A




SIzE OWG NO SH.
! A 132-101160-000 3

REWORK LEGEND:

A.

B.

REWORK INSTRUCTIONS SHALL BE ACCOMPLISHED ON THE COPPER REVISION(S) INDICATED
AND WILL BECOME A PART OF THE ASSEMBLED BOARD.

REWORK INSTRUCTION SYMBOLS:
1. PIN ONE DOT NW

DRILL HOLE ]
DISCONNECT TRACE X
TRACE ON INTERNAL LAYER --—---
. TRACE ON EXTERNAL LAYER

SEE IS

INSTRUCTIONS:
NOTES:

. ALL ASSEMBLED BOARDS SHALL BE IDENTIFIED WITH THE ASSEMBLED BOARD PART NUMBER. THIS

NUMBER INCLUDES THE CURRENT REVISION LETTER LISTED IN THE ”REVISION STATUS OF 332"
BLOCK (SEE SHEET 1). THE RESULTING PART SHALL BECOME A 332-101160—ABC (REV).

. THE PART NUMBER FIELDS "ABC" WILL COINCIDE WITH THE OPTIONAL PARTS INSTALLED IN THE

_?ngOL’FTED ASSEMBLY. IF NO OPTIONAL PARTS ARE USED IN A FIELD, THAT FIELD WILL DEFAULT

IF NECESSARY, REMOVE AND REPLACE 332 REVISION LETTER WITH CURRENT REVISION LETTER USING
EITHER A REMOVABLE NON-SMEARING BLACK INK OR A LABEL.

SOLDER COMPOSITION COMPLIES WITH MIL-STD-2000.

SEE DRAWING 150-000022-000 FOR THE ASSEMBLY AND INSTALLATION OF THE FRONT PANEL.

SEE REWORK INSTRUCTIONS, EFFECTIVITY: 333—-101160—-000 REV N/R AND REV B, BEFORE
INSTALLING U13, U14, U15, U31, U32, AND U33.

SEE REWORK INSTRUCTIONS, EFFECTIVITY: 333-101160-000 REV A AND EARLIER, BEFORE INSTALLING
SOCKETS AT LOCATIONS U438 AND USI.

VMIC size FSCM NO. DWG NO.
o HUNTSVILLE, AL 35803-3308

bwwi: £ JORY

VME MICROSYSTEMS INTERNATIONAL CORP. A OBPHS 152-101160-000

——
SCALE SHEET 3

o O Mgty FEITER,




* gx DWG NO

SH REY

132-101160-000 3A

-

CUT PART, BUT NOT ALL, OF PINS 16 AND 8 OF THE ELEVATED SOCKET SO THAT PINS
16 AND 8 WILL NOT COME INTO CONTACT WITH THE PCB BOARD WHEN IT IS INSTALLED.

STEP 3

USING 30 GUAGE WIRE, CONNECT PIN 8 OF PCB BOARD TO PIN 16 OF SOCKET.
(FOR U13, U14, U15, U31, U32, U33)

STEP 4

USING 30 GUAGE WIRE, CONNECT PIN 16 OF PCB BOARD TO PIN 8 OF SOCKET.
(FOR U13, U14, U15, U3, U32, U33)

STEP 5

INSTALL SOCKETS INTO BOARD.
STEP 6

INSTALL PART INTO SOCKET.

EFFECTIVITY: ECO 92-0028 (333-101160-000 REV N/R)

INSTRUCTIONS: REWORK

STEP 1

DISCONNECT U38 PIN 11 FROM U30 PIN 3 BY CUTTING TRACE
ON LAYER 1 (COMPONENT SIDE) AS SHOWN.
THE TRACE IS THE FIRST TRACE TO THE RIGHT OF U30 PIN 1.

STEP_2 (SOLDER SIDE)

CONNECT U38 PIN 11 TO U36 PIN 13. PN 20006000000000000 iilj
STEP_3 (SOLDER SIDE)

CONNECT U36 PIN 10 TO U36 PIN 12. uso

STEP 4 (SOLDER S'DE) PN 2100000000000 000000QO0 QPN 40

CONNECT U36 PIN 11 TO U30 PIN 3. STEP |

EFFECTIVITY: DCO IlI-1160A (333~101160-000 REV N/R AND B, NOT REQ'D FOR REV A)
INSTRUCTIONS: REWORK U13, U14, U15, U31, U32, U33

STEP 1

PULL SIX—-16 PIN ELEVATED SOCKETS (PART # 321-001316-081).

STEP 2

STEPS_ 1 _THRU 6

VMlC size FSCW NO.
o HUNTSVILLE, AL 35803-3308

VME MICROSYSTEMS INTERNATIONAL CORP. A OBPHS
DRAWN: E. JORY

OWG NO.

132-101160-000

SCALE

R O Y o ore R-18-972

S g




SIZE owe SH REV

3B

o
v

*132-101160-000

EFFECTIVITY:

INSTRUCTIONS: REWORK

STEP 1

ECO 94-0330 (332-101160-000 REV C & EARLIER)

INSPECT U49; IF U49 IS A 74-244 TYPE, THEN REMOVE.

STEP 2
INSPECT US1; IF USH

EFFECTIVITY:

INSTRUCTIONS: REWORK

STEP_1 (SOLDER SIDE)

CUT P1A PIN 29 FROM US51 PIN 15.
STEP_2 (SOLDER SIDE)

CUT P1A PIN 30 FROM US1 PIN 17.
STEP_3 (COMPONENT SIDE)

IS A 74-240 TYPE, THEN REMOVE.
ECO 94-0330 (333-101160-000 REV A & EARLIER)

STEP 9
TAKE A 20 PIN SOCKET, P/N 321-001320-000, AND INSERT AT U51.
STEP 10

TAKE A 20 PIN SOCKET, P/N 321-001320-000, REMOVE PINS 1 AND
19 FROM SOCKET, SO THAT WHEN INSTALLED THE SOCKET AT PINS 1

CUT U511 PIN 7 FROM U48 PIN 5, INSTALL AT LOCATION U49.

CUT US1 PIN 5 FROM U48 PIN 9. CONNECT U41 PIN 19 TO U51 PIN 5.
STEP 5 (COMPSE‘TEV':E SlDUEg) b US STEP 12 (SOLDER SIDE)
DRILL AT U51 EN U51 PIN 8 A 1
PIN 9 TO DISCONNECT U51 PIN 3 FROM u3g CONNECT UST PIN 14 TO U48 PIN 13.
PIN 4. THE TRACE IS CONNECTED ON STEP 13 (SOLDER SIDE)
LAYER 2. 500000008 CONNECT U51 PIN 3 TO U37 PIN 6.

0000000000 CONNECT U51 PIN 17 TO U48 PIN 5.
STEP_6 (COMPONENT SIDE) STEP 15 (SOLDER SIDE)
CUT P1A PIN 21 FROM U49 PIN 17. CONNECT U51 PIN 7 TO PI1C PIN 11,
STEP_7 (SOLDER SIDE) STEP 16 (SOLDER SIDE)
CUT U49 PIN 3 FROM U30 PIN 6. CONNECT U49 PIN 3 TO P1A PIN 21.
STEP 8 (COMPONENT SIDE) STEP 17 (SOLDER SIDE)

CONNECT U49 PIN 17 TO U30 PIN 6.

CUT U41 PIN 19 FROM U48 PIN 13.

AND 19 WILL NOT COME INTO CONTACT WITH THE COPPER, AND

SIZE

A OBPHS

FSCM NO,

VMIC: HUNTSVILLE, AL 35803-3308

VME MICROSYSTEMS INTERNATIONAL CORP.
E. JORY

DRAWN:

DWO NO.

132-101160-000

SCALE
CHECKED:

2-18-97

C. ety

ST




SIZE owe SH REY

*132-101160-000 |”3C

o ’ @

EFFECTIVITY: ECO 94-0330 (333-101160—-000 REV A & EARLIER)
INSTRUCTIONS: REWORK (CONTINUED)

STEP 18 (SOLDER SIDE)
CONNECT U49 PIN 5 TO P1A PIN 29.
STEP 19 (SOLDER SIDE)
CONNECT U49 PIN 7 TO P1A PIN 30.
STEP 20 (SOLDER SIDE)
CONNECT U49 PIN 9 TO U39 PIN 4,

EFFECTIVITY: ECO 94-0330 (332-101160-000 REV C & EARLIER)
INSTRUCTIONS: REWORK
STEP 1

REMOVE RP33, A 4.7K OHM SIP, P/N 347-001002-472, AND REPLACE WITH A 1K OHM SIP, P/N 347-001002-102.
STEP 2

INSTALL PAL 1160A51A, P/N 303-001137-000 INTO LOCATION U51.
STEP 3

INSTALL PAL 1160A49A, P/N 303-001136-000, INTO SOCKET AT U49.

EFFECTIVITY: ECO 94-0330 (333-101160—-000 REV A & EARLIER)
INSTRUCTIONS: REWORK
STEP 1

CONNECT A MOD WIRE TO PIN 1 OF PAL U49. ROUTE MOD WIRE THROUGH EMPTY SOCKET HOLE AND PC BOARD
AND CONNECT TO U48 PIN 3 ON THE SOLDER SIDE.
STEP 2

CONNECT A MOD WIRE TO PIN 19 OF PAL U49., ROUTE MOD WIRE THROUGH EMPTY SOCKET HOLE AND PC BOARD
AND CONNECT TO U48 PIN 9 ON THE SOLDER SIDE.

END OF REWORK INSTRUCTIONS

VMIC SIZE FSCM NO. DWG NoO.
o HUNTSVILLE, AL 35803-3308

VME MICROSYSTEMS INTERNATIONAL CORP. | A OBPHS 132-101160-000
o E. JORY

CHECKED: N\ /)] ey ofsr 2 -18-9 7 SCALE . SHEET 3C
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MODEL NO: YMIVME-1160A

PARTS LIST

GOLD PLATED CONTACT, BLACK

VMIF VME Microsystems CODE DRAWING NUMBER CHECKER/DATE PAGENO. 4
In’tl Corporation ) 132-101160-000 REV: K 0. -
® OBPHS 3 5 : Cm% 2-18-97
ITEM ABC REF. DES. QTY. PART NO: DESCRIPTION MANUFACTURER
1 1 333-101160-000 BOARD: PC, RAW, 6 LAYERS (VMIVME-1160A)
2 1 317-000119-000 F/P ASSY: EXTRUDED EJECTOR, ONE LOWER POSITION
64 PIN CUTOUT
(SEE NOTE 3)
3 - "DELETED
4 1 324-101160-100 LABEL: ID, 1160A, FRONT PANEL
(SEE NOTE 3)
5 DELETED ) T -
6 DELETED ) I
7 DELETED o i I
8 DELETED ’ -
9 P1-3 6  328-250000-010 SCREW: M2.5, PAN HEAD, PHILLIPS, CROSS RECESSED OPEN SOURCE
SS, 10MM LENGTH
10 P1-3 6§  328-250001-025 NUT: METRIC, 2.5MM, HEX, SS - - OPEN SOURCE
11 REF.P1-3 AR 316-000002.000  LOCTITE: SMALL SCREW THREADLOCKER 222 i
12 DELETED i a
13 C1-4,89,13-17 11 315-205001-103 CAP: .01uF, .200 LEAD SPACE, 20%, 50V, Z5U o C317C103M5USCA  (KEMET)
CERAMIC MONOLYTHIC
14 c18 1 315.902000-476 CAP: 47uF, AXIAL, 20%, 35V, ALUMINUM ELECTROLYTIC ECEB1VU470  (PANASONIC)
15 P3 1 321-000013-105 CONNECTOR: FLAT CABLE, 64 PIN, RIGHT ANGLE MALE 120-964-033A  (PANDUIT)
W/ EJECTOR LATCHES, TYPE C, SERIES 120
16 32 321-000015-001 JUMPER: PC BOARD, 2 POSITION, FEMALE MSB-2360-G-C-STP  (McKENZIE)




VM IEE# VME Microsystems CODE DRAWING NUMBER CHECKER/DATE PAGENO. 5
In’tl Corporation . . AT
. OBPHS 132-101160-000 REV: K C. m"“ﬁ”‘? 2-/8-97
I'TEM ABC REF. DES. Qry. PART NO: DESCRIPTION MANUFACTURER

17 J65 1 321-000017-021 TERMINAL: PC BOARD, DUAL ROW, .025 THICK, GOLD PEGO4DS-(T.F)BR _ (CRANE)
PLATED, TWO POST

18 P1 1 321-000054-00+  CONNECTOR: DIN, 96 PIN, WAVE SOLDER, ANGLED 100-096-033  (PANDUIT)
TYPE C, MALE

19 P2 1 321-000054-002  CONNECTOR: DIN, 96 PIN, WAVE SOLDER, ANGLED 100-096-033  (PANDUIT)
TYPE C, MALE

20 U12,29 2 321-001316-001  SOCKET: DIP, 16 PIN, .300 ROW, STAMPED & FORMED ~ 2-641600-(3,1,5)  {(AMP)

21 U9-11,26-28 6  321.001316-081  SOCKET: DIP, 16 PIN, .300 ROW, ELEVATED T ICA-316-E(TT.GT)  (SAMTEC)

22 u30 1 321-001640-001 SOCKET: DIP, 40 FIN, .600 ROW, STAMPED & FORMED 2-641606-(3,15)  (AMP)

23 U3g.47 2 331-300400-100 IC: DIGITAL, QUAD 2-INPUT NAND GATE, PLASTIC DIP ' SN74ALSO0AN  (TI)

24 U45,46,48 3 331-300404-100 IC: DIGITAL, HEX INVERTER, PLASTIC DIP SN74ALSO4BN  (TI)

25 U21,38 2 331-300408-100 IC: DIGITAL, QUAD 2-INPUT AND GATE, PLASTIC DIP " SN74ALSOBN )

26 u3s 1 331-300432-100  IC: DIGITAL, QUAD 2-INPUT OR GATE, PLASTICDIP  SN74ALS32N (TN

27 U3z 1 331-300438-700 IC: DIGITAL, QUAD 2-INPUT NAND BUFFER, PLASTICDIP  SN74S38N  (T))

28 U17,20 2 331-300474-700 IC: DIGITAL, DUAL D FLIP FLOP, PLASTIC DIP SN7457aN (™)

29 U24,40 2 331-304138-100 iC: DIGITAL, 1 OF 8 DECODER/DEMULTIPLEXER, PLASTIC SN74ALS138N (T1)
DIP

30 u16 1 331-304164-400 IC: DIGITAL, 8-BIT GATED SERIAL-IN, PARALLEL-OUT, MC74F164P (MOTOROLA)
FAST, PLASTIC DIP

3 u2s 1 331-304175-100 IC: DIGITAL, QUAD D FLIP FLOP W/CLEAR, PLASTIC DIP SN74ALS178N (1)

32 ust 1 303-001137-000 PROGRAMMED PAL: FILE: 1160A51A.PLD i T

A PROGRAMMED 18v10 (331-300132-200)




48

(SEE NOTE 5)

ICA-320-5(TT,ST,GT) (SAMTEC)

VMIEE‘ VME Microsystems CODE DRAWING NUMBER CHECKER/DATE PAGENO. 0
In’tl Corporation B TV -1 §-
o OBPHS 132-101160-000 REV: K CMegpsy . 2-18°77
ITEM ABC REF.DES. QTY. PART NO: DESCRIPTION MANUFACTURER
a3 Uag 1 303-001136-000 PROGRAMMED PAL: FILE: 1160A49A PLD
A PROGRAMMED 18V10 (331-300132-200)
34 Us-8 4 331-304373-100 IC: DIGITAL, OCTAL TRANSPARENT LATCH, PLASTIC DIP SN74ALS373N (T
35 U41,42,50 3 331-304520-100  IC: DIGITAL, 8-BIT IDENTITY COMPARATOR, PLASTIC | SN74ALS520N (T
DIP
36 u43 1 331.304641-110  IC: DIGITAL, OCTAL BUS TRANSCEIVER, PLASTIC DIP SNT74(ALS,AS)B41A-IN  (Th)
37 144,52 2 331-304645-110 IC: DIGITAL, OCTAL BUS TRANSCEIVER, PLASTIC DIP | SN74(ALS.AS)B45A-1N  (T1)
38 Ut-4 4  331-304688-100 IC: DIGITAL, 8-B1T MAGNITUDE COMPARATOR, PLASTIC SN74ALS688N D)
DIP
39 U13-15.31-33 6  331-309034-012 IC: DIGITAL, HEX CONTACT BOUNCE ELIMINATOR, MC14490P (MOTOROLA)
PLASTIC DIP
(SEE NOTE 4)
a0 U30 1 331-309099-000 IC: INTERFACE, CMOS VMEBUS INTERRUPTER MODULE, MX68C153 (MACRONIX)
PLASTIC DIP
41 U9-12,26-29 8  337-000000-300 TRANSISTOR: PHOTO, QUAD CHANNEL, 16 PIN' a2 (SIEMENS)
42 RP13-16.29-32 8  347-001000-183  SIP: 18K OHM, BUSSED, 6 PIN, LOW PROFILE 4606X-101-183  (BOURNS)
43 RP33 1 347-001002-102 SIP: 1K OHM, BUSSED, 10 PIN, LOW PROFILE 4610X-101-102 (BOURNS)
44 RPg-12,25-28 8  347-001005-332 SIP: 3.3K OHM, ISOLATED. 10 PIN, LOW PROFILE 4610X-102-332  (BOURNS)
45 CR1-32 32 348-104148-000 DIODE: SWITCHING, HIGH CONDUCTANCE, ULTRA FAST, 1N4148  (AMPEREX)
DO-35 OUTLINE
46 U34.35 2 351-000000-080  SWITCH: DIP, 8 POSITION, LOW PROFILE, PC MOUNT, ADF-08PCT  (AUGAT)
TAPE SEAL
47 U49.51 2 321-001320-000 SOCKET: DIP, 20 PIN, .300 ROW, MACHINED




(BOURNS)

VME Microsystems CODE DRAWING NUMBER CHECKER/DATE PAGENO. 7
In’tl Corporation OBPHS5 132-101160-000 REV: K c mum 2 - ??7
ITEM ABC REF. DES PART NO: DESCRIPTION MANUFACTURER

49

50

51 1BC ALLODDJS 32 321-000017-011 TERMINAL: PC BOARD, DUAL ROW, .025 THICK, GOLD PEGO2DS-(T.F)BR  (CRANE)
PLATED, ONE POST

52 1BC U18,19,22,23 4 331-304533-400 IC: DIGITAL, 8-BIT, TRANSPARENT, D-TYPE, INVERTING SN74F533N (4]
TRI-STATE, FAST, PLASTIC DIP

53 2BC ALLODD J'S 32 321-000017-011  TERMINAL: PC BOARD, DUAL ROW, .025 THICK, GOLD PEGO20S-(T.F)BR  (CRANE)
PLATED, ONE POST

54 2BC U18,19,22,23 4 331.304373-100 IC: DIGITAL, OCTAL TRANSPARENT LATCH, PLASTIC DIP 'SN74ALS373N )

55 3BC ALLEVENJS 32 321.000017-011  TERMINAL: PC BOARD, DUAL ROW, .025 THICK, GOLD PEG02DS-(T.F)BR  (CRANE)
PLATED, ONE POST

56 3BC U18,19,22,23 4 331-304533-400 IC: DIGITAL, 8-BIT, TRANSPARENT, D-TYPE, INVERTING SN74F533N (™)
TRI-STATE, FAST, PLASTIC DIP

57 4BC ALLEVENJS 32 321-000017-011  TERMINAL: PC BOARD, DUAL ROW, .025 THICK, GOLD PEGO2DS-(T,F)BR  (CRANE)
PLATED, ONE POST

58 4BC U18,19.22,23 4 331-304373-100  IC: DIGITAL, OCTAL TRANSPARENT LATCH, PLASTIC DIP  SN74ALS373N  (TI)

59 ) i )

60 30C RP5.821.24 8  347-001000-102 SIP: 1K OHM, BUSSED, 6 PIN, LOW PROFILE 4606X-101-102  (BOURNS)

61  AOC RP1-4,17-20 8  347-001005-102  SIP: 1K OHM, ISOLATED, 10 PIN, LOW PROFILE 4610X-102-102  (BOURNS)

62 31C RP5.821-24 8  347-001000-332 SIP: 3.3K OHM, BUSSED, 6 PIN, LOW PROFILE 4606X-101-332  (BOURNS)

63 A1C RP1.4,17-20 8  347-001005-332 SIP: 3.3K OHM, ISOLATED, 10 PIN, LOW PROFILE 4610X-102-332  (BOURNS)

64 32C RP5.8,21.24 8  347-001000-822 SIP: 8.2K OHM, BUSSED, 6 PIN, LOW PROFILE 4606X-101-822  (BOURNS)

65 A2C RP1.4.17-20 8  347-001005-822 SIP: 8.2K OHM, ISOLATED, 10 PIN, LOW PROFILE 4610X-102-822




MI VME Microsystems CODE DRAWING NUMBER CHECKER/DATE PAGENO. 8
In’tl Corporation ) . V. K . e
® OBPHS5 132-101160-000 REV: l m“m 2-18-97
ITEM ABC REF, DES. QTY. PART NO: DESCRIPTION MANUFACTURER
66 33C RP5.821-24 8 347.001000-183 SIP: 18K OHM, BUSSED. 6 PIN, LOW PROFILE 4606X-101-183  (BOURNS)
67 A3C RP1-4,17-20 8  347-001005-183 SIP: 18K OHM, ISOLATED, 10 PIN, LOW PROFILE +  4610X-102-183  (BOURNS)
68 ' ' ' ' 7
69
70 AB2 C5-7,10-12 6  315-220001-229 CAP: 2.2pF, 200 LEAD SPACE, +/-.5pF, 200V, NPO - C317C229D2G5CA  (KEMET)
CERAMIC MONOLYTHIC
71 AB3 C5.7,10-12 6  315-210001-182 CAP: 0018uF, .200 LEAD SPACE, 20%, 100V, X7R C317C182M1RSCA  (KEMET)
CERAMIC MONOLYTHIC
72 AB4 C5-7.10-12 6 315-220002-471 CAP: 470pF, .200 LEAD SPACE, 10%, 200V, NPO C3(17,22,23)C471K2G5CA (KEMET)
CERAMIC MONOLYTHIC
73 40C RP5.8.21.24 8  347-001000-102 SIP: 1K OHM, BUSSED, 6 PIN, LOW PROFILE | 4606X-101-102  (BOURNS)
74 41C RP5821-24 8 347-001000-332 SIP:3.3K OHM, BUSSED, 6 PIN, LOW PROFILE ~ 4606X-101-332  (BOURNS)
s 42C RPSeZIa4 '8 347001000822 SIP: g 3K GHiA, BUSSED, 6 PIN, LOW PROFILE ~~ ~ 4606%.101-822  (BOURNS) -
76 43C  RP5.8,21-24 8  347-001000-183

SIP: 18K OHM, BUSSED, 6 PIN, LOW PROFILE 4606X-101-183 (BOURNS)
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SEMICONDUCTORS

PO BOX 20912 « PHOENIX ARIZONA 85036

Advance Information

BUS INTERRUPTER MODULE

The bipolar LS| MC68153 Bus Interrupter interfaces a micro-
computer system bus to multipie slave devices requiring interrupt
capabilities. it handies up to 4 independent sources of interrupt
requests and is fully programmabie.

e VERSAbus/VMEbus Compatible

o MC68000 Compatible

e Handles 4 independent Interrupt Sources

e 8 Programmable Read/Write Registers

o Programmabie interrupt Request Leveis

e Programmable interrupt Vectors

e Supports Interrupt Acknowledge Daisy Chain
e Control Registers Contain Fiag Bits

e Single +5.0 Voit Supply

o Total Power Dissipation = 1.5 W Typical

o Temperature Range of 0°C to 70°C

® Chip Access Time = 200 ns Typical with 16 MHz Clock
e 40-Pin Dual-In-Line Package

FAGURE 1 — MC88153 SYSTEM BLOCK DIAGRAM
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ABSOLUTE MAXIMUM RATINGS (Beyond which useful life may be impaired.)

Parsmeter Symbol Value Unit

Suppiy Voltage vee -05t0 +7.0 )
input Voltage Vin -0510 +7.0 \ BURN-IN LIMITS: A maximum
input Current in -30t0 +5.0 mA T) of +175°C may be used for
Output Voltage Vout -0510 +5.5 v periods not to exceed 250 hours.
Output Current oL Twice Rated ig| mA
Storage Temperature Tstg -651t0 +140 ‘c
Junction Operating Temperature T -55t0 +140 °C
DC ELECTRICAL SPECIFICATIONS (Voe = 5.0 V =5%, Ta = 0°C to 70°C)

Paramaeter Symbo! | Min Max Unit Test Conditions
High Level Input Voltage VIH 2.0 -_ v
Low Level Input Voltage viL - 0.8 \
Input Clamp Voltage ViK - -15 A Vee = MIN, )y = -18 mA
High Level Output Voltage(1) VOH 27 - v Ve = MIN, IgH = —400 uA
Low Level Output Voltage VoL - 0.4 v Vee = MIN, lgg = 8.0 mA
Output Short Circuit Current(2) los -15 | -130 | mA | Voc = MAX,VouT =0V
High Leve! input Current ("} - 20 nA Vee = MAX, Vi = 27V
Low Level input Current Iy - -04 mA Vee = MAX, VN = 04V
Supply Current icc 225 385 mA Vee = MAX
Output Off Current (High) lozH - 20 uA Vee = MAX, VoyTt = 24V
Output Off Current (Low) lozL — -20 uA vee = MAX, Voyt = 04V

AC TEST CIRCUIT — AC Testing of All Outputs

r-—----———--——-q

Vee = 5.0V

i

Pin Under Test

65V

———  — ———— . — " . —— ——— — ——— — —
w

™
w
3
10 s N
11 b3 30
20 21
_——————— -
NOTES:
1. Not spplicabie to open-collecior outputs.
2
3
4
5

<

>
< 1000

>
35000

. Not more than one output should be shorted at a time for ionger than one second.
. CS Low to CLK High (Setup Time) of 15 ns Min must be observed
. 1ACK Low to CLK High and IACKIN Low to CLK High (Setup Times) of 15 ns Min must be observed.
. See Table 1 for sdditional performance guidelines.

B-2
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AC ELECTRICAL SPECIFICATIONS (Ve = 5.0V 25%, Ta = 0°C to 70°C)

Test Max

Parameter Number{S) (ns)

CLK High to Data Out Valid (Delay)(3) 1 55
CLK High to DTACK Low (Delay)(3) 2 40
CS High to DTACK High (Delay) 3 35
CLK High to Data Out Vaiid (Delay)(4) 4 55
CLK High to iINTAE Low (Delay)(4) 5 40
JIACK High to Dats Out High impedance (Deilay) 6 60
IACK High to DTACK High (Delay) 7 &5
CS High to Data Out High (Delsy) 8 45
CS High to IRQ High (Delay) 9 60
1ACK High to INTAE High (Delay) 10 35

GENERAL DESCRIPTION

The MC68153 Bus interrupter Module (BIM) is de-
signed to serve as an interrupt requester for peripheral
devices in a microcomputer system. Up to 4 indepen-
dent devices can be interfaced to the system bus by the
MC68153. Intended for asynchronous master/slave bus
operation, the BIM is compatibie with VERSAbus, VME-
bus, MCE8000 device bus, and other system buses. Fig-
ure 1 shows a block diagram of a typical configuration.
In this example, three peripheral devices (bus siaves)
are connected to the system data bus. Each of these
devices could be paraliel I/0, serial IO, or some other
function. An interrupt request from any device is routed
to the MC68153, and the BIM handies all interface to
the system bus. It generates a bus interrupt request as
aresult of the device interrupt request. When the system
interrupt handier or processor responds with an inter-
rupt acknowledge cycle, the MC68153 can answer sup-
plying an interrupt vector and handling all timing.

The functional block diagram of the MC68153 is
shown in Figure 2. The device contains circuitry to ac-
cept four separate interrupt sources (INTO - INT3). In-
terface to the system bus_includes generation of bus
interrupt requests (IRQ1 - IRQ7), response to a bus in-
terrupt acknowledge cycie (either supplying a vector or
passing on a daisy chain signal), and releasing the bus
interrupt request signal at the proper time. The BIM has
fiexibility provided by eight programmabie read/write
registers, Four 8-bit vector registers (VRO ~ VR3) contain
status/address information and supply a byte vector in
response to an interrupt acknowledge cycle for the cor-
responding interrupt source. Four other 8-bit control
registers (CRO ~ CR3) contain information that oversees
operation of the interrupt circuitry. The control infor-
mation is programmable and includes interrupt request
ievel and interrupt enable and disable. Also contained
in the control registers are flag-bits. These flags are
useful for task coordination, resource management, and
interprocessor communication.

@ MOTOROLA Semiconductor Products Inc.
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SIGNAL DESCRIPTION

Throughout the data sheet, signais are presented us-
ing the terms asserted and negated independent of
whether the signal is asserted in the high voitage or
low voltage state. Active low signais are denoted by a
superscript bar.

BIDIRECTIONAL DATA BUS — DO - D?

Pins DO ~ D7 form an 8-bit bidirectional data bus to/
from the system bus. These are sctive high, 3-state pins.
D7 is the most significant bit.

ADDRESS INPUTS — A1- A3

These active high inputs serve two functions. One
function is to select one of the eight possibie registers
during a read or write cycle. Secondly, during an inter-
rupt acknowiedge A1- A3 show the level of interrupt
being acknowiedged, and the BIM uses these to deter-
mine if a8 match exists with an internai level.

CHIP SELECT — cs

CS is an active low input used to select the BiM's
registers for the current bus cycle. Address strobe, data
strobe, and appropriste address bits must be included
in the chip select equation.

READ/WRITE — R'W

The AW input is a signal from the system bus used
to determine if the current bus cycle is a read (high) or
write (low).

DATA TRANSFER ACKNOWLEDGE — DTACK

DTACK is an open-collector, active low output that
signals the completion of a read, write, or interrupt ac-
knowledge cycle. During read or interrupt acknowiedge
cycles, DTACK is asserted by the MC68153 after data
has been provided on the data bus; during write cycies
itis asserted after data has been accepted from the data
bus. A pullup resistor is required to maintain DTACK
high between bus cycles.




AGURE 2 — MC88153 FUNCTIONAL BLOCK DIAGRAM
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FAGURE 3 — LOGICAL PIN ASSIGNMENT
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INTERRUPT ACKNOWLEDGE SIGNALS — IACK,
IACKIN, IACKOUT

These three pins support the interrupt acknowledge
cycle. A iow level on the IACK input indicates an inter-
rupt acknowledge cycle has been initiated. This signal
is conditioned externally with Address Strobe and the
lower data strobe of an MC68000 type bus. After IACK
is asserted the BIM compares the interrupt ievel pre-
sented on address lines A1, A2, and A3 with the current
levels generated internally and determines if a match
exists. Then, if input IACKIN is asserted (driven low),
the BIM will either complete the interrupt acknowiedge
cycle if a match exists or assert output IACKOUT if no
match exists.

IACKIN and IACKOUT form part of a prioritized inter-
rupt acknowledge daisy chain. The daisy chain priori-
tizes interrupters and guarantees that two or more de-
vices requesting an interrupt on the same level wiil not
respond to the same cycle. The requesting device (or
interrupter) must wait until IACKIN is asserted and not
pass the signal on (assert IACKOUT) if it is to complete
the interrupt acknowiedge cycle.

BUS INTERRUPT REQUEST SIGNALS — IRQ1 - iRQ7

These open-colliector outputs are low when asserted,
indicating a bus interrupt is requested at the corre-
sponding level. An open-coliector buffer is normally re-
quired for sufficient drive when interfacing to a system
bus. A pullup resistor is required to maintain IRQ1 -
IRQ7? high between interrupt requests.

@ MOTOROLA Semiconductor Products Inc.
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DEVICE INTERRUPT REQUEST SIGNALS —
INTO - iNT3_

INTO - INT3 are active low inputs used to indicate to
the BIM that a device wants a bus interrupt.

INTERRUPT ACKNOWLEDGE ENABLE — INTAE

During an interrupt acknowiedge cycle, this output
pin is asserted low to indicate that outputs INTALO and
INTAL?1 are valid. These two outputs contain an encoded
number (x) corresponding to the interrupt (INTx) being
acknowledged. This feature can be used to signal in-
terrupting devices, which supply their own vector, when
to respond to the interrupt acknowledge cycie with the
vector and a DTACK signal.

INTERRUPT ACKNOWLEDGE LEVEL — INTALO,
INTALY

These active high outputs contain an encoded num-
ber corresponding to the interrupt level being acknowl!-
edged. They are valid only when INTAE is asserted low.

CLOCK — CLK
The CLK input is used to supply the clock for internal
operations of the MC68153.

RESET — CS, IACK

Although a reset input_is not suppiied. an on-board
reset is performed if CS and IACK are asserted
simuitaneously.
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RGURE 4 — MC88153 REGISTER MODEL

» ,
5 K S &
LA o
SV N
O/ & D &
ADDRESS BIT (© 30/ & & /& &
A3 A AT/ 3
o | 0| o] F |FAC| XiN | iIRE |IRAC] L2 | L1 | LO CONTROL REGISTER 0
o | o} 1] F |FAC| XiN | RE {IRAC| L2 | L1 | Lo CONTROL REGISTER 1
o] 1| 0o F [rac|xiN|RE {IRAC| L2 | L1 | LO CONTROL REGISTER 2
1 | v} 1| F {Fac| xiN | IRE |IRAC| L2 | L1 | LO CONTROL REGISTER 3
1{o0fofvr|vel| ve |va|va|v2a]vi|wo VECTOR REGISTER 0
1o v |[vi|{ve| vs |[va[va]|va]wVvi]|wvo VECTOR REGISTER 1
1 {1 (o |vr]|ve|vs |va|va|]va]|wvi]wvo VECTOR REGISTER 2
1 1 1 v? vé Vs v4 v3 v2 \'2) Vo VECTOR REGISTER 3
7 6 5 4 3 2 1 0 REGISTER
REGISTER BIT NAME
REGISTER DESCRIPTION . clearing IRE disables the interrupt request. To re-
The MCE8153 contains 8 programmable read/write enablie the interrupt sssociated with this register, IRE
registers. There are four control registers (CRO - CR3) must be set again by writing to the control register.

that govern operation of the device. The other four
(VRO - VR3) are vector registers that contain the vector
data used during an interrupt acknowledge cycle. Figure
4 illustrates the device register model.

4. Externalinternal (X/iN) — Bit § of the controf register

determines the response of the MC68153 during an

interrupt acknowledge cycle. If the X/IN bit is clear .

(low level) the BIM will respond with vector data and

a DTACK signal, i.e., an internal response. If X/IN is

There is a control register for each interrupt source, :et,t:‘heavl:,'ctti)reis ":t:’::f Iie'ddan?c:o :TA'?:S gi\:‘edn
i.e., CRO controls INTO, CR1 controls INT1, etc. The con- y the BV, 1.€., 8 nal device should respond.
trol registers are divided into several fields: 5. Flag (F) — Bit 7 is a fiag that can be used in con-
junction with the test and set instruction of the
MC68000. it can be changed without affecting chip
operation. it is usefui for processor-to-processor
communication and resource allocation.

CONTROL REGISTERS

1. Interrupt level (L2, L1, LO) — The least significant
3-bit field of the register determines the level at
which an interrupt will be generated:

L2 L Lo IRQ LEVEL 6. Flag Auto-Clear (FAC) — If FAC (Bit 6) is set, the Fiag
0 o 0 DISABLED bit is automatically cleared during an interrupt ac-
0 0 1 IRQ1 knowiedge cycle.

0 1 0 IRQ2

0 1 1 IRQ3 VECTOR REGISTERS

1 0 0 IRQ4 Each interrupt input has its own associated vector
1 0 1 IRQS register. Each register is 8 bits wide and supplies a data
1 1 0 IRQ6 byte during its interrupt acknowledge cycle if the as-
1 1 1 IRQ7 sociated External/internal (X/IN) control register bit is
A value of zero in the field disables the interrupt. clear (zero). This data can be status, identification, or

address information depending on system usage. The

2. Interrupt Enabie (IRE) — This fieid (Bit 4) must be set information is programmed by the system user.

(high ievel) to enable the bus interrupt request as-

sociated with the control register. Thus, if the INTX DEVICE RESET

line is asserted and IRE is cleared, no interrupt re- When the MCE8153 is reset, the registers are setto a

quest (IRQX) will be asserted. known condition. The controi registers are set to ail
3. Interrupt Auto-Clear (IRAC) — If the IRAC is set (Bit zeros (low). The vector registers are set to $OF. This

3), IRE (Bit 4) is cleared during an interrupt acknowl- value is the MC68000 vector for an uninitialized interrupt

edge cycle responding to this request. This action of vector.

@ MOTOROLA Semiconductor Products Inc.
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FUNCTIONAL DESCRIPTION

SYSTEM OVERVIEW

The MC68153 can be used with many system buses,
however, it is primarily intended for VMEbus, VERSA-
bus and MC68000 applications. Figure 5 shows a system
configuration similar to VMEbus. In the figure only one
system Data Transfer Bus (DTB) master is used. The
Priority Interrupt structure provides a means for pe-
ripheral slave devices to ask for an interrupt of other
processor (DTB master) activity and receive service
from the processor. The MCE8153 BIM acts as an inter-
face device requesting and responding to interrupt ac-
knowiedge cycies for up to 4 independent slaves.

In Figure 5, functional moduies are identified as In-
terrupters and an interrupt Handier. An interrupter (such
as the MC68153) receives slave requests for an interrupt
and handies all interface to the system bus required to
ask for and respond to interrupt requests. The interrupt
Handler receives the bus interrupt requests, determines
when an interrupt acknowiedge will occur and at which
level, and finaily either performs the interrupt acknowl-
edge (IACK) cycle or teiis the DTB master to execute the
IACK cycle.

The signal lines in the Priority Interrupt structure in-
clude (* — indicates active low):

1. IRQ1*-IRQ7* — seven prioritized interrupt re-

2. IACK* — signal line that indicates an interrupt ac-
knowiedge cycle is occurring.
3. IACKIN*ACKOUT* — two signais that form part
of a daisy chain that prior-
itizes interrupters.

In addition Data Transfer Bus control gignais are in-

volved in the IACK bus cycle:

1. AS* — the Address Strobe asserted low indicates

a valid address is on the bus.

2. DSO* — the iower Data Strobe asserted low in-
dicates a data transfer will occur on bus
bits D00-D07.

3. WRITE* — the Read/Write is negated indicating
the data is to be read from the Inter-
rupter.

4. A01-A03 — Address lines AD1-A03 contain the
encoded priority level of the IACK
cycle.

5. D00-D07 — Data bus lines DO0-D07 are used to
pass the interrupt vector from the re-
sponding Interrupter to the Interrupt
Handler.

6. DTACK* — Data Transfer Acknowiedge asserted
low signals that the interrupter has

quest lines. put the vector on the data bus.
FIGURE 5 — SIMPLE VMEbus CONRGURATION
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Figure 6 shows a flow diagram of a typical interrupt
request and acknowiedge operation. Briefly, the se-
quence of events is first, an Interrupter makes a request,
next the Handler responds with an IACK cycie, then the
interrupter passes a vector to the Handier compieting
the IACK cycle, and finally the Handler uses the vector
to determire additional action. Typically, an interrupt
service routine is stored in software and the vector de-
termines where its starting address is stored.

Note the daisy chain operation. If the IACK level {on
A01-A03) does not match the Interrupter’'s request level
or if no request is pending, the interrupter passes the
IACKIN® signal on and asserts IACKOUT*®. This sequen-
tial action automatically prioritizes Requesters on the
same level (first one in line with a request pending gets
serviced} and prevents two or more Interrupters from
responding simultaneously.

FIGURE 6 — INTERRUPT REQUEST AND ACKNOWLEDGE
OPERATION FLOW DIAGRAM

Requests interrupt)
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Drive Write® High.
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! &
‘ NN

Detect IACK® Low.
Detect AS*® Low.
Check 3-bit Interrupt
Acknowiedge Code
{Detect Match).
Detect DSO* Low.
Detect IACKIN® Low
from Daisy Chain.
Place Vector Byte
on Data Bus.

Drive DTACK® to Low.

A
T

'

Detect DTACK® Low.
Read Vector.
Release IACK Cycle.
(Release AS®,
A01-A03, DSO°,
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This discussion is a very cursory ook at the bus op-
eration. For more details including situations with mul-
tiple bus masters, the user is directed to the VMEbus
Specification MVMEBS or VERSAbus Specification
MG68BKVBS. Also, the MC68153 can be used with other
buses having similar interrupt structures.

BIM BUS INTERFACE

Figure 7 shows a simplified block diagram of the
MC68153 interface to VERSAbus or VMEbus. Address
Decode and Control Logic are dependent on the appli-
cation and must be designed to guarantee BIM ac spec-
ifications. It is possible in most cases that the decode
logic can be shared with the siave devices. Buffers are
provided where shown to comply with bus loading and
drive specifications. it is also possibie that buffers can
be shared with the siave bus interface.

READ/WRITE OPERATION
All eight BIM registers can be accessed from the sys-

tem bus in both read and write modes. The BIM has an
asynchronous bus interface, primarily designed for
MC68000-like buses. The following BIM signals gener-
ate read and write cycles: Chip Select (CS), Read/Write
(R/W), Address inputs (A1-A3), Data Bus (D0~D7), and
Data Transfer Acknowledge (DTACK). During read and
write cycles the internal registers are selected by A1,
A2, and A3 in compliance with the Figure 4 Truth Table.

__Figure 8 shows the device timing for a read cycle. R/
W and A1-A3 are latched on the falling edge of CS and
must meet specified setup and hold times. Chip access
time for valid data and DTACK are dependent on the
clock frequency as shown in the figure.

__Figure 9 shows the device timing for a write cycle. R/
W, A1-A3, and D0-D7 are latched on the falling edge
of CS and must meet specified setup and hold times.
Chip access time for DTACK is dependent on the clock
frequency 8s shown in the figure.

FAGURE 7 — VMEbus/VERSAbus INTERFACE BLOCK
DIAGRAM
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RAGURE 8 — READ CYCLE
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FIGURE 9 — WRITE CYCLE
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INTERRUPT REQUESTS

The MC68153 accepts device interrupt requests on
inputs INTO, INT1, INT2, and INT3. Each input is regu-
lated by Bit 4 (IRE) of the associated control register
(CRO controls INTO, CR1 controts INT1, etc). If IRE (in-
terrupt Enabie) is set and a device input i_s_i_sgened, an
Interrupt Request open-collector output (IRQ1-IRQ7) is
asserted. The asserted IRQX output is selected by the
value programmed in Bits 0, 1, and 2 of the control
register (LO, L1, and L2). This 3-bit field determines the
interrupt request ievel as set by software.

Two or more interrupt sources can be programmed
to the same request level. The corresponding IRQX out-
put will remain asserted until muitiple interrupt ac-
knowiedge cycles respond to all requests.

if the interrupt request level is set to zero, the interrupt
is disabled because there is no corresponding IRQ out-
put.

INTERRUPT ACKNOWLEDGE

The response of an Interrupt Handler to a bus inter-
rupt request is an interrupt acknowliedge cycle. The
IACK cycle is initiated in the MC68153 by receiving IACK
low. RW, A1, A2, A3 are latched, and the interrupt level
on line A1-A3 is compared with any interrupt requests
pending in the chip. Further activity can be one of four
cases:

1. No further action required — This occurs if IACKIN
is not asserted. Asserting IACK only starts the BIM
activity. If the daisy chain signal never reaches the
MC68153 (TACKIN is not asserted), another Inter-
rupter has responded to the IACK cycle. The cycle
will end, the chip 1ACK is negated, and no addi-
tional action is required.

2. Pass on the interrupt acknowledge daisy chain —
For this case, IACKIN input is asserted by the pre-
ceding daisy chain Interrupter, and JACKOUT out-
put is in turn asserted. The daisy chain signal is
passed on when no interrupts are pending on a
matching level or when any possiblie interrupts are
disabied. The Interrupt Enable (IRE) bit of a control
register can disable any interrupt requests, and in
turn, any possible matches.

3. Respond internally — For this case, IACKIN is as-
serted and a match is found. The MC68153 com-
pletes the IACK cycle by supplying an interrupt
vector from the proper vector register followed by
a DTACK signat asserted. IACKOUT is not asserted
because the interrupt acknowledge cycle is com-
pleted by this device.

For the MC68153 to respond in this mode of op-
eration, the EXTERNALINTERNAL control register
bit (X/IN) must be zero. For each source of interrupt
request, the associated control register determines
the BIM response to an IACK cycle, and the X/iN
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bit sets this response either internally (XiN = 0)
or externally ()VIN = 1).

4. Respond externally — For the final case, IACKIN is
also asserted, a8 match is found and the associated
control register has X/IN bit set to one. The
MC68153 does not assert IACKOUT and does as-
sert INTAE low. INTAE signais that the requesting
device must complete the IACK cycle (supplying a
vector and DTACK) and that the 2-bit code con-
tained on outputs INTALO and INTAL1 shows
which interrupt source is being acknowiedged.

These cases are discussed in more detail in the fol-
lowing paragraphs.

internal interrupt Acknowiledge
For an internal interrupt acknowiedge to occur, the
following conditions must be met:

1. One or more device interrupt inputs (INTO-INT3)
has been asserted and corresponding control bit
IRE vailue is one.

2. TACK asserted.

3. A match exists between [A3, A2, A1} and the [L2,
L1, LO] fieid of an enabled, requesting control reg-
ister. If two or more devices are requesting at the
same interrupt level, preference is given to the
highest number requester, that is, INT3 has highest
priority and INTO has lowest.

4. Control register bit XN of matching interrupt
source must be zero.

5. JACKIN asserted.

The internal interrupt acknowledge cycle timing is
shown in Figure 10. The 8-bit interrupt acknowiedge
vector is presented to the data bus and DTACK is as-
serted. Note also that INTALO and INTAL1 are valid and
INTAE is asserted during this cycle aithough they would
normally not be used. The cycle is terminated (data and
DTACK released) after IACK is negated.

During the IACK cycie, the INTERRUPT AUTO-CLEAR
control bit (IRAC) comes into play. If the IRAC = one
for the responding interrupt source, the INTERRUPT EN-
ABLE (IRE) bit is automatically cleared during the IACK
cycle, thus disabling the associated interrupt input and
any IROX output asserted due to this interrupt input.
Before another interrupt can be requested from this
source, IRE must be set to one by writing to the control
register.

Note that IACKOUT is not asserted because this de-
vice is responding to the IACK and does not pass the
daisy chain signal on. Aiso, new device interrupt re-
quests occurring on INTO-INT3 after IACK is asserted
are iocked out to prevent any race conditions on the
daisy chain.
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External interrupt Acknowiedge

For an external interrupt acknowledge, the same con-
ditions as listed above are met with one exception. Con-
trol register bit YN of matching interrupt source must
be set to one. The timing is shown in Figure 11. For this
cycie, the interrupt vector and DTACK must be supplied
by an external device. INTAE is asserted indicating that
INTALO and INTAL1 are vaiid. The external device can
use these signals to enable the vector and DTACK. The
cycle is terminated after IACK is negated.

The IRAC control bit acts in the external interrupt ac-
knowiedge the same as described for the internal re-
sponse (see abovej. Aiso, IACKOUT is not asserted and
new device interrupts are disabled for reasons dis-
cussed above.

@ MOTOROLA Semiconductor Products Inc.

Pass On IACK Daisy Chain

if the MC68153 has no interrupt request pending at
the same level as the interrupt acknowledge, the IACK
daisy chain signal is passed on to the next device if
IACKIN is asserted. The following conditions are thus
met:

1. 1ACK asserted.

2. No match exists between {A3, A2, A1) and the [L2,
L1, LO] field of an enabled, requesting control reg-
ister.

3. IACKIN is asserted.

IACKOUT is asserted if these conditions are valid. This
output drives IACKIN of the next Interrupter on the daisy
chain, passing the signal along. Figure 12 shows the
timing for this case. IACKOUT is negated after JACK is
negated.

B-12




FIGURE 11 — INTERRUPT ACKNOWLEDGE CYCLE — EXTERNAL VECTOR

—l-(14 >

o NANAN
O~
A3-Al Address Valid M

JIACK
@
IACKIN
~@e
INTAE /
@
INTALO, INTAL1 interrupt Acknowledge Level Out Valid
IRQX

FIGURE 12 — INTERRUPT ACKNOWLEDGE CYCLE — IACKOUT

ak  /\ __/_\__/
15 > @——

A3-A1 Address Valid Z

33 @

IACKIN

IACKOUT

@ MOTOROLA Semiconductor Products Inc.
* B-13




MC68153

CONTROL REGISTER FLAGS

Each control register contains a Flag bit (F) and a Flag
Auto-Clear bit {FAC). Both bits can be read or altered
via a register write without affecting the interrupt op-
eration of the device. The Flag is useful as a status
indicator for resource management and as a semaphor
in multitasking or multiprocessor systems. Flag (F) is
located in bit position 7 and can be used with the
MCB8000 Test and Set (TAS) instruction.

The Flag Auto-Clear (FAC) is used to manipulate the
Flag bit. If the Flag is set to one and the FAC is aiso one,
an interrupt acknowledge cycle to the associated inter-
rupt source clears the Flag bit. This feature is useful in
determining the interrupt status and passing messages.

RESET

There is no reset input, however, a chip reset is ac-
tivated by asserting both CS and IACK simuitaneously
(Figure 13). These inputs should be held low for a min-
imum of two clock cycles for a full reset function. The
control registers are reset to all zeroes and the Vector
Registers are set to a value of $OF. This vector value is
the uninitialized vector for the MC68000. See the
MCB8000 Users Manual for more details on this vector.

CLOCK

The chip clock is required for internal operation to
occur. Typical frequency is 16 MHz in VMEbus and
VERSAbus applications derived from the system clock.
Any frequency can be used, however, up to 25 MHz
(Figure 14).

FAGURE 13 — RESET
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FIGURE 14 — CLOCK WAVEFORM
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TABLE 1
AC PERFORMANCE SPECIFICATIONS
(Vee = 5.0V =5%. Ta = 0°C to 70°C)

Number Characteristic Min Max Units Notes
1 R/w A1-A3 Valid to CS Low (Setup Time) 10 - ns
2 TS Low to RW, A1-A3 invalid (Hoid Time) 5.0 —_ ns
3 CS Low to CLK High (Setup Time) 15 -_— ns 1
4 CLK High to Data Qut Valid (Delay) — 55 ns 2
5 CLK High to DTACK Low (Delay) - 40 ns 2
6 DTACK Low to CS High 0 ns
7 CS High to DTACK High (Delay) - 35 ns 10
8 CS High to Data Out Invalid (Hoid Time) () - ns
9 CS High to Data Out High-impedance (Hold Time) - 50 ns
" 10 TS High to CS or IACK Low 20 - ns
N Data in Valid to CS Low (Setup Time) 10 -— ns
12 CS Low to Data in invalid (Hoid Time) 50 - ns
13 DTACK High to Data Out High-impedance —_ 25 ns 10
14 JACK Low to CLK High (Setup Time) 15 -— ns 1
15 A1-A3 Valid to IACK Low (Setup Time) 10 ns
16 JACK Low to A1-A3 Invalid (Hold Time) 5.0 - ns
17 IACKIN Low to CLK High (Setup Time) 15 - ns 1,8
18 CLK High to Data Out Valid (Delay) - 55 ns 3
19 CLK High to DTACK Low (Delay) - 40 ns 3
20 CLK High to INTAE Low (Delay) - 40 ns 3
22 DTACK Low to IACKIN High 0 - ns 8
23 DTACK Low to JACK High 0 - ns
24 IACK High to Data Out invalid (Hold Time) 0 -— ns
25 IACK High to Data Out High impedance (Delay) — 60 ns
26 TACK High to DTACK High (Delay) - 45 ns 10
27 TACK High to INTAE High (Delay) —_ 35 ns
28 INTALO, INTAL1 Valid to INTAE Low (Setup Time) 1.0 20 CLK Per
29 INTAE High to INTALO, INTALY Invalid (Hold Time) 1.0 20 CLK Per
30 IACK High to IRQx High (Delay) - 50 ns 7.10
3 1ACK High to IACK or CS Low 20 - ns
32 CLK High to IACKOUT Low (Delay) — 40 ns 5
33 ACKIN Low to IACKOUT Low (Delay) — 30 ns 48
34 IACKOUT Low to JACKIN, JACK High 0 - ns 8
35 IACK High_to IACKOUT High (Delay) -_ 35 ns
36 1ACK and CS both Low to CLK High (Setup Time) 15 — ns 9
37 %Higuo 1ACK or__(;S_High {Hold Time) 0 - ns
38 IACK or CS High to IACK and CS High (Skew) - 1.0 CLK Per 6
39 Clock Rise Time - 10 ns
40 Ciock Fall Time - 10 ns
41 Clock High Time 20 - ns
42 Clock Low Time 20 —_ ns
43 Clock Period 40 L - ns

NOTES:

o0 e wN

w®

. This specification only applies if the VBIM had compisted all operations initisted by the previous bus cycle whan CS or IACK was sssarted. Foliowing

2 normal bus cycie, all operations sre completed within 2 clock cycies sfter CS or IACK have been negated. If IACK or CS is assertad prior to
compietion of these operations, tha new cycie, and hence, DTACK is postponed.

if the TACK. TACKIN or CS setup time is violated, DTACK may be asserted as shown, or may be ssserted one clock cycle ister (i.a. LACK will not be
recognized until the next rising edge of the cliock).

. Assumes that 3 has been met,
. Assumes that 14 and 17 have both been met.

Assumes that 14 has been met. (IACKOUT cannot go low prior to TACKIN going iow).

. Assumes that 14 has been met and IACKIN has been iow for at least the amount of time specified by 33.
. 38 is the minimum skew between tha iast moment when both IACK and CS are ssserted to when both are negated, 1o insure that an sccess cycle

is not unintentionaily started.

. Assumes no other INTx input is causing IRQx to be driven low.
. In non-deisy chain systems, iACKIN may be tied low.
. Feilure to meet this spec. causes RESET to be ignored for 1 clock period. It is then necessary to keep these signals low for 3 clock periods instead

of 2.

. Delay time is specified from Input signal to Open-Collector Output pulled High thru 1.0k} resistor to +6.5 V.
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MC68153

OUTLINE DIMENSIONS
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nant
MILLMETERE | (NCWES
DVM "o | MAX | wew | MAX
wores A [ $131] 8320 | 2020 | 20% NOTES
1 o
1. POSITIONAL TOLERANCE OF LEADS (D). : ',1,':: ':‘,‘.’ :f: —%%:— H %:n:oﬂ?:;f:u-u FOR LEADS
WAXWUN MATERIAL CONDITION, W CRA BT TR OUEE I
RELATION TO SEATING PLANE AND P U127 | VES [ 0050 | 0.065 3 CY)15 SEATING PLANE
EACH OTHER [T 0.100 85C 4 DIM L TOCENTER OF LEADS WHEN
2 DIMENSION L TO CENTER OF LEADS J_. 0201030 | onos {0012 FORMED PARALLEL
WHEN FORMED PARALLEL. mﬁi S DIMENSIONS A AND B INCLUDE
18,74 B5C : Ferrriveiatetedl cLume L, 152495C ; 060005C § OMERIONING AND TOLERANCING
(It 15 "% ’ M §° . 150 - 89 ] 189 PER ANSI Y14 5 1973
N 0% 192160 N 881 127 T0020 005
CASE 711-03 CASE 734-04
PLASTIC PACKAGE CERAMIC PACKAGE
TYPICAL THERMAL CHARACTERISTICS
GJA (Junction to Ambient) Junction Tempersture
. Package Stilt Air Still Air @ 70°C Ambient
L Suffix 40°CW 147°C
P Suffix! 35°CW 137°C
NOTES:
1. For reliable systemn operation the maximum allowable junction temperature (T ) for plastic encapsulated psckages has been limited to + 140°C.

Exceeding this limit will accelierate “wear-out” mechanisms associated with industry standard assembly methods using thermosonic bait bonds to
attach gold (Au) bond wire to sluminum {Al) bond pads on the die surface.
2. At T) = 140°C, time to 0.1% failure due to Aw/AI interconnect = 8,920 Hours.
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