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VMIVME-1160
32-BIT OPTICALLY COUPLED DIGITAL INPUT
WITH CHANGE-OF-STATE INTERRUPTS

FEATURES
I 32 OPTICALLY COUPLED DIGITAL INPUTS Il POSITIVE OR NEGATIVE TRUE INPUT OPTIONS
B 5V TO 48 VDC INPUT RANGE
- VOLTAGE SOQURCING I NON-PRIVILEGED OR SUPERVISORY SHORT 1’0
- CURRENT SINK/CONTACT SENSE TRANSFERS
B HIGH ISOLATION Bl HIGH RELIABILITY DIN TYPE CONNECTORS
B INPUT DEBOUNCING OPTION
B 8- OR 16-BIT TRANSFERS
B CHANGE-OF-STATE INTERRUPTS ON ANY OF
g‘f,‘égﬁ;fg ELS ELIMINATE CPU POLLING B DOUBLE EUROCARD FORM FACTOR

VME MICROSYSTEMS INTERNATIONAL CORPORATION
12090 South Memorial Parkway

Huntsville, Alabama 35803

(205) 880-0444 Fax No.: (205) 882-0859

1-800-322-3616

Revised 24 April 1992

Specifications subject to change without notice.
Copyright © January 1986 by VMIC

Dacument No.: 800-001160-000 C
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32-BIT OPTICALLY COUPLED DIGITAL INPUT

VMIVME-1160
WITH CHANGE-OF-STATE INTERRUPTS

SPECIFICATIONS

EUNCTIONAL CHARACTERISTICS

COMPATIBILITY:
INPUT ORGANIZATION:

ADDRESSING SCHEME:
BOARD ADDRESS:

VMEbus ACCESS:

DATA TRANSFER TYPE:
ACCESS TIME:
DATA POLARITY:

INTERBUPTS
TYPE:

LEVELS:
INTERRUPT EVENT:

INTERRUPT VECTOR LOCATION:

INPUT CHARACTERISTICS

SIGNAL CONDITIONING:

INPUT VOLTAGE OPTIONS:

INPUT CONFIGURATIONS:

“Reler to dafinition on page 2,

The VMIVME-1180 is a standard, double height printed circuit board that
is electrically and mechanically compatible with the VMEbus

Four input ports, each eight bits wide. The ports are arranged as four
contiguous 8-bit, read only registers. ‘

Four 8-bit ports, individually addressabie on 8-bit or 18-bit boundaries

The board address is selected by on-board DIP switches. Operation is
supported in any slot on the VMEbus backplane, except slot one.

Address modifier bits are decoded to support either short suparvisory or
non-privileged short /O access. A single jumper is provided to support
this option, and is factory-configured for short supervisory 140 access.

Da, D1e

250 ns maximum

Ordor as posilive rue or negative tue*

VMEbus slavednterrupter; ROAK
Any of the seven available interrupt levels 1} - {7)

Each 8-bit input port is assigned an interTupt level. A COS ol any bil(s) in
a port causes an intermupt lo be generated at the assigned level.

DO8(0)

Inputs can be either voitage sourcing or current sink/contact sense with
voltages accepted in the range rom SV to 48 V.

Input voltage can be orderad as 5V, 12 V, 24 V, or 48 V. Typical input
arauit configurations are illustrated in Figure 1. Daetailed spacilications
are provided in Tables 1 through 4.

« Voitage Sensing
- Voltage Source or Logic Levei
= Current Sink or Contact Sense
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DEBOUNCE SELECTION: Debounce capacitors for all 32 inputs are availahle, with standard time
constants of 2 us, 10 ps, or 1 ms

ISOLATION: 10 Megohms, minimum

ISOLATION VOLYAGE: 1,000 V maximum sustained vollage; 7,500 V for ane second

PHYSICAL AND ENVIRONMENTAL SPECIFICATIONS

DIMENSIONS: Standard VME dauble width board (166 mm x 233 4 mm x 12 mm)
INPUT CONNECTOR: Ona 64-pin DIN conneclor
AMBIENT TEMPERATURE: Operating, 0°Cto +55°C
Storage, -20°Cto +85°C
HUMIDITY: 20 percent to 80 parcent, non-condansing
COOLING: Convection
POWER REQUIREMENTS: +5 VDC @ 1.1 Amps (typical), 2.1 Amps (maximum)

E IONA E

This product is designed with standard COS control and interrupt logic that detects any COS and pravides an interrupt
vector to the byte level. It incorporates an MC68153 Bus interrupter Module (BIM) and interrupts are supported on any of saven
lavels.

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

A functional block diagram of this product is shown in Figure 2, Interrupls are genarated on any COS (positive or negalive
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.

POSITIVE/NEGATIVE TRUE ORDERING INFORMATION

This board may be ordered with positive or negative true data. For positive rue boards, when cument flows in the opto-
isolator diode a logical "one” will be presented to the VMEbus,

For negative true boards when current Hows in the opto-isolator diode a logical "zero” will be presented to the VMEbus. In
either casa the data sent to the BIM is always positive true and not alfected by the ordering option,

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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RELATED PRODUCTS AND APPLICATIONS

YMIC ofters a broad range of digital 1/O products for YMEbus systems and supperts these products with comprehensive
appplications information. Contact the factory for a description of current products.

The tollowing Application and Configuration Guides are availabte from YMIC to assist the user in the selection. spocificatian,
and implementation of syslems based on YMIC's products:

TTLE DOCUMENT NO,

Digital Input Board Application Guide 825-000000-000

Change-of-State Board Application Guide 825-000000-002

Connector and VQ Cable Application Guide 825-000000-006

Digital /O (with Buiit-in-Test) Product Line Description 925-000000-003
3

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



800-001160-000 C

CONFIGURATION OF VOLTAGE SOURCE
AND CURRENT SINK OPTIONS

CONNECTOR ROW
A ANDC Veo

18 k)

A R
DATA H 4-——‘ T

O TERCE

DATA L - c
CEBOUNCE
CAPACITOR
VOLTAGE SOURCE INPUTS
VPOS
P2-C30 Veg
L -
CONNECTOR ROW ! el
A ANDC DATA
Rth
AN G \
6 P A d
= DEBOUNCE
\E CAPACITOR
A
) l Contact Sense Inpuls
VNEG S1160/F-1
pP2-C31

Figure 1. Typical Voltage Source and Contact Sense Signal Conditioning

A\

INTERRUPT am
CONTROL |-etp—————pe-
> LoGIC FOUNDATION
v
" 4 g A¥ INTERRUPT REQUEST LINES
E ADDRESS IER* * cos
o " e > ocie | ¢ * DETECTION
L ]
1 DpaTA INPUT™ USER
DATA READ SIGNAL
i TRANSCEIVERS i BUFFERS CONDITIONING INPUTS
S1160/F-2

*Intemal enable register
**Board dependent

Figure 2. VMIVME-1160 Functional Block Diagram
4
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Table 1. 5-V Cptien

PARAMETER CONDITION MIN TYP | MAX | UNIT
V4 - HIGH THRESHOLD VOLTAGE a6 28 -— v
¥y LOW THRESHOLD YOLTAGE _— 28 '8 v
}\y - HIGH VOLTAGE CURRENT VIN = § VOC _— —_— 31 mA

. ; _ — 7
I * LOW YOLTAGE CURRENT VIN=Y N a mA
Typical turn-on curment s 143 mA at VIN =26 V.
Absoiule maximum input voiage it ¢ 12 VOO, S1160/T-¢
Table 2, 12-V Option
PARAMETER CONDITION MN | TYP | MAX | UNT
¥y + HIGH THRESHOLD VOLTAGE —_— 92 59 — v
VY -LOW THRESHOLD VOLTAGE —_— — } 59 | 34 v
Iy - HIGH VOLTAGE CURRENT ViN e 12 VOO -_— | — 34 mA
Il - LOW YOLTAGE CURRENT VNSV ] ] 07 ma
Typical turn-ont current i 1,43 mA &2 Vi = 5.9 . .
Absolyle mazimum input voftage is + 22 YOC. §11604T-2
Table 3. 24-V Option
PARAMETER CONDITION WN e | max | usr
¥4 - HGH THRESHOLD VOLTAGE —_ | 3| e | — v
¥y - LOW THRESHOLD VOLTAGE _— | — 129 | 69 Vv
I - HYGH YOLTAGE CURRENT VIN =24 YDC — - 29 mA
1L - LCW VOLTAGE CURRENT YNV g T T o7 mA
Typlcal tum-on aurtend is 143 MA A VIN =129V, S1180T-2
Abeckle maximum Input volage is & 34 VDC.
Table 4. 48-V Option
PARAMETER CONDITION MN | TYP | max | uwT
V4 - HIGH THAESHOLD VOLTAGE — | 432 270 | — v
YL - LOW THRESHOLD YOLTAGE —~——— | — | 270 | 139 v
Iy « HIGH VOLTAGE CURRENT VIN = 48 YOO — | — 27 TA
1 - LOW VOLTAGE CURRENT VN=Viaoang | | T oz mA
Typcal um-on curenle 143 mA at VIN - Z70 V.
Absolrie manmum inpt ia £ 50 YOC SH1B0T4
5
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32-bit OPTICALLY COUPLED DIGITAL INPUT WITH
CHANGE-OF-STATE

ORDERING INFORMATION

VMIVME - 1160 - ABC

FILTER OPTIONS
0 = No Filter

1 =2 ps Filter

2 =10 us Filter

3 = Reserved Filter
4 = 1 ms Filter

INPUT VOLTAGE
0= TTLand 5VDC
1=12VDC
2=24VDC
3=48VDC

DATA POLARITY, INPUT TYPE

1 = Positive True, Voltage Source, Logic Input*
2 = Negative True, Voltage Source/Logic Input®
3 = Positive True, Contact Sense

4 = Negative True, Contact Sense

MODEL NO.

*TTL compatible.

CONNECTOR DATA

COMPATIBLE CABLE CONNECTOR PANDUIT NO. 120-964-435E

STRAIN RELIEF PANDUIT NO. 100-000-032

P.C. BOARD HEADER CONNECTOR PANDUIT NO. 120-964-033A
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NOTICE

The information in this document has been carefully checked and is
believed to be entirely reliable. While all reasonable efforts to ensure accuracy
have been taken in the preparation of this manual, VMIC assumes no responsibility
resulting from omissions or errors in this manual, or from the use of information
contained herein.

VMIC reserves the right to make any changes, without notice, to this or
any of VMIC's products to improve reliability, performance, function, or design.

VMIC does not assume any liability arising out of the application or use

of any product or circuit described herein; nor does VMIC convey any license
under its patent rights or the rights of others.

VME Microsystems International Corporation

All Rights Reserved

This documant shall not be duplicated, nor its contents used for any
purpese, unless granted express written permission from VMIC.

Copyright ® January 1986 by
VME Microsystems International Corporation
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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 THI!S 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 uniess another person, capable of

rendering first aid and resuscitation, is present.

NOT BSTITUTE PART R MODIFY SYSTEM
Because of the danger of introducing additional hazards, do not install substitute parts
or perform any unauthorized modification to the product. Return the product to VME
Microsystems International Corporation for service and repair to ensure that safety

features are maintained.

DANGERQOUS PROCEDURE WARNINGS

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

followed.
| WARNING l

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

neral Definiti f fet Is Used in this Manual.

l WARNING I

LB A EER N B EERRENRN R}
* [

*  CAUTION

LA A AR R R RRERRNDEN.]

NCOTE:

Instruction manual symbol: the product is marked with this symbol when
it is necessary for the user to refer to the instruction manual in order to
protect against damage to the system.

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

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.

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 the
equipment which normally includes all exposed metal structures.

Alternating current (power ling).
Direct current (power line).
Alternating or direct current {power line).

The WARNING sign denotes a hazard. It calls attention to a procedure,
practice condition, or the like, which, if not correctly performed or adhered

to, could result in injury or death to personnel.

The CAUTION sign denotes a hazard. It calls attention to an operating
procedure, practice, condition, or the like, which, if not correctly performed
or adhered to, could result in damage to or destruction of part or all of the

system.

The NOTE sign denotes important information. It calls attention to proce-
dure, practice, condition or the like, which is essential to highlight.
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VMIVME-1160
32-BIT OPTICALLY COUPLED
DIGITAL INPUT BOARD WITH CHANGE-OF-STATE
DETECTION
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SECTION 1
INTRODUCTION

1.1 INTRODUCTION

VME Microsystems International Corporation (VMIC) manufactures a
complete line (see Table 1.1-1) of Change-of-State Boards (COSMODULES™),
Each COSMODULE™ is designed with standard Change-of-State (COS) control
and interrupt logic that detects any change-of-state and provides an interrupt
vector to the byte level. Each board incorporates an MC68153 Bus Interrupter
Module and interrupts are supported on any of the seven levels.

A block diagram of a typical COSMODULE™ is shown in Figure 1.1-1.
input signal conditioning is option-dependent and provides a wide variety of
inputs ranging from standard TTL to high voltage DC or AC. The COSMODULE™
product line provides optically coupled inputs, voltage sourcing inputs, or current
sinking inputs, for applications in limit switch sensing, low voltage detection, relay
contact monitoring, relay coil voltage monitoring, and out-of-limits detection (two
channels of the VMIVME-1001 are required).

Interrupts are generated on any change-of-state (positive or negative
transition). Polarity is determined by reading the input port after the change-of-
state 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
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INTERRUPT REQ LINES
|t A
’ BIM
FOUNDATION
Hatlf———————
CONTROL I
——={ LOGIC
4
v T
El ADDRESS
b ™ LoGic [ DETECTION
u
S
DATA INPUT**
ﬂ DATA
TRANS- READ |ea—e—  SIGNAL NPUF;
CEIVERS ¢ BUFFERS CONDITIONING
\ M1160/F1.1-1
* Interrupt Enable Register

v = Oplion-Dependent

Figure 1.1-1. Typical COSMODULE™ Functional Block Diagram

1-2
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Table 1.1-1. COSMODULE™ Product Line Summary

PTIi

16-Channef AC or DC High Vollage
(5 V to 240 V) Optically Coupled
Input with Change-of-State Interrupt

32-Bit TTL Digital Input with Change-
of-State Interrupt

32-Bit High Voltage (5 Vto 50 V)
Digital input with Change-of-State
Interrupt

32-Bit Optically Coupled Digital input
with Change-of-State Interrupt

1.2 FUNCTIONAL DESCRIPTION

The VMIVME-1160 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-1160 are:

sa~oopow

Quad 8-bit ports

8-, 16-bit transfers
64-pin DIN type input connector

Optically coupled inputs

1-3

MODEL
NO.

VMIVME-1001

VMIVME-1101

VMIVME-1180

VMIVME-1160

Change-of-State port identified with interrupt vector
Voltage sourcing or current sinking signal conditioning
Double-wide Eurocard form factor with front panel

500-001160-000

TRANSFER
TYPE

D8,D16

Dg,D16

D8,D16

D8,D16

M116/T1.1-1

Jumper-selectable supervisory or nonprivileged data transfers
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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 IO (with Built-in-Test} Product Line Description 825-000000-003

Connector and I/O Cable Application Guide 825-000000-006
1-4
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SECTION 2

PHYSICAL DESCRIPTION AND SPECIFICATIONS
REFER TO 800-001160-000 SPECIFICATION

2-1
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SECTION 3

THEORY OF OPERATION

3.1 BLOCK DIAGRAMS

The VMIVME-1160 consists of eight functional building blocks as illustrated
in Figure 3.1-1. The eight sections of the VMIVME-1160 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 VMEbus Specification™ for a detailed
explanation of the priority interrupt bus. "The VMEbus Specification” is available
from the following source:

VITA
VMEDbus Intemational 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.
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BIM
T
ep| NERAUPT | ¢—|  FOUNDATION
LOGIC
i
Vv A
4 B P INTERRUPT REQUEST LINES
M )
c IER*
b ADDRESS 4 coSs
u ™ oaic ™ %74 | peTECTION [
LOGIC
S
™1 DpaTA Sl:gqu:l_ USER
READ |« -
DATA )
™ TRANSCEIVERS —»| BUFFERS CONDITIONING INPUTS
M1160/F3.1-1 |

\4

* Intemal Epable Register
** Board Dependent

Figure 3.1-1. VMIVME-1160 Functional Biock Diagram
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Figure 3.1-2. Address Section Block Diagram
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JaAmaoooOomo

WRITE IER

READ REG 1
_—+

READ REG 0
..—_b-

M1160/F3.1-2
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DATA STROBE 1

DATA STROBE 2

LONGWORD

READ/WRITE

ADDRESS STROBE

SYSTEMS RESET

yYyYyvyvvyyvyy

c
&

SYSTEM CLOCK

DTACK*

A0P=-0O

VDO=ErpamzZmo

BOARD SELECT

-t

DELAY STROBE

DATA STROBE 1

el

DATA STROBE 2

—

M1160/F3.1-3

Figure 3.1-3. Control Section Block Diagram
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M1160/F3.1-4

Figure 3.1-4. Data Section Block Diagram
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VMIVME-
1160
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EEERAFEEEEEE
& < A48 =8 B &
Yy
DATA TRANSFER BUS
INTERRUPT BUS
UTILITY BUS

M1160/F3.1-5

Figure 3.1-5. VMEDbus Signal Lines Used by the VMIVME-1160
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P1

& .8
IRQ1* to IRQ?/b

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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DO~PWP>PITZTOO

Figure 3.1-8. Typical Change-of-State Detection Logic Section

INTXH

M1160/F3.1-8
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DB24 to DB31

DB16 to DB23

-]

INPUT
DATA
REGISTER
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DB8 to DB1S

.

INPUT
DATA
REGISTER

FROM
SIGNAL
CONDITIONING
{Figure 3.1-10)

DB0to DB7

INPUT
DATA
REGISTER

-

INPUT
DATA
REGISTER

L IDB8W0IDBI5

- |DBO to IDB7

TO DATA
SECTION BLOCK
DIAGRAM
(Figure 3.1-4)

M1160/F3.1-9

Figure 3.1-9. Input Data Registers Block Diagram
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USER
DEVICE

P3

DBIT24 1o DBIT31

DBIT16 to DBIT23
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DBIT08 1o DBIT15

DBIT00 to DBITO7

INPUT SIGNAL DB24 1o DB31
CONDITIONING
INPUT SIGNAL DB16 to DB23
CONDITIONING -
TO INPUT DATA REGISTER
Figures 3.1-8 AND 3.1-9.
INPUT SIGNAL DBO8 to DB15
CONDITIONING
INPUT SIGNAL DB00 to DB07
CONDITIONING
M1160/F3.1-10

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-1160 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 acknowiedge 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 onily 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-1160 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 handier

via the DTACK" line.

The VMEbus signal lines used by the VMIVME-1160 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

4.1 OPERATIONAL OVERVIEW

PROGRAMMING

The VMIVME-1160 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-1160 also 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.
Table 4.1-1. Register Map

BRELATIVE ADDRESS MNEMONIC NAME/FUNCTION
$XX00 DRO Data Register 0
$XX01 DR1 Data Register 1
$XX02 DR2 Data Register 2
$XX03 DR3 Data Register 3
$XX05 IER Interrupt Enable Register
$XX11 CRO Control Register 0\
$XX13 CRi1 Control Register 1
$XX15 CR2 Control Register 2
$XX17 CR3 Control Register 3
$XX19 VRO Vector Register 0
$XX1B VR1 Vector Register 1
$XX1D VR2 Vector Register 2
$XX1F VR3 Vector Register3 7/

M1160/74.1-1

MC68153
BIM
REGISTERS

The reader may want to refer to Appendix B for detailed programming
characteristics of the MC68153 BIM.

4-1

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Table 4.1-2. Typical Input Data Register Bit Maps

500-001160-000

$XX00 DRO
BIT15  BIT14  BIT13  BIT12  BIT11  BIT10 BT BIT8
INPUT DATA
ID31 ID30 ID29 ID28 ID27 ID26 ID25 D24
$XX01 DR1
BIT7  BIT6  BIT5  BIT4  BIT3  BT2  BITH BITO
INPUT DATA
D23 ID22 ID21 ID20 ID19 ID18 ID17 ID16
$XX02 DR2
BIT1S  BIT14  BIT13  BIT12  BIT11  BT10 BIT9  BITS
INPUT DATA
ID15 ID14 ID13 ID12 ID11 ID10 ID9 ID8
$XX03 DR3
BIT7 BIT6  BITS  BT4  BIT3  BIT2  BIT1 BIT 0
INPUT DATA
ID7 ID6 IDS D4 ID3 iD2 ID1 IDo
$XX05 IER
BIT7 BIT6  BITS  BIT4  BIT3  BT2  BIT1 BIT 0
INTERRUPT ENABLE®
RESERVED DRO DR1 DR2 DR3
M1160/T4.1-2

* A"one" in the BIT location will enable the interrupts for the stated Data Register,

4-2
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$XX11 CONTROL REGISTER 0

(Control for DR3 Inputs)

500-001160-000

Table 4.1-3. Typical BIM Control Register Map

BIT7 BIT6 BIT5 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
$XX13 CONTROL REGISTER 1 (Control for DR2 Inputs)
BIT7 BITé BIT5 BIT 4 BIT3 BIT 2 BIT1 BITO
FLAG FLAG INT Nt
AUTO AUTO
CLEAR VECTOR ENABLE | CLEAR INTERRUPT LEVEL
F FAC O=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 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 BIT5S BIT 4 BiT3 BIT2 BIT 1 BITO
FLAG FLAG INT N
AUTO AUTO
CLEAR VECTOR ENABLE | CLEAR INTERRUPT LEVEL
F FAC 0=INTERNAL IRE 1=AUTO | L2 L1 Lo
1=EXTERNAL 0=NO
M1160/T4.1-3
4-3
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Table 4.1-4. Typical BIM Vector Register Map

$XX19 VRO (Vector for DR3 COS)*

VECTOR REGISTER

$XX1B VR1 {Vector for DR2 COS)*

VECTOR REGISTER

V7 V6 V5 V4 V3 A V1 N'/¢]

$XX1D VR2 (vector for DR1 COS)*

VECTOR REGISTER

$XX1FVR3  (Vector for DRO COS)*

VECTOR REGISTER

V7 Ve V5 V4 V3 V2 Vi1 Vo

*COS = Change-of-State M1160/T4.1-4

4-4
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START
SET UP VECTORS

'

SET UP CONTROL
REGISTERS

'

BUILD CURRENT
STATE TABLE
(IF NEEDED)

'

ENABLE INTERRUPTS

'

END

M1160/F4.1-1

Figure 4.1-1. VMIVME-1160 Programming Flow Diagram
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SECTION 5

CONFIGURATION AND INSTALLATION

5.1 UNPACKING PROCEDURES

CAUTION

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.

Upcn 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 repornt sent to VMIC together with a
request for advice concerning disposition of the damaged item(s).

5.2 PHYSICAL INSTALLATION

CAUTION
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 onented 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.

5-1

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



500-001160-000
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M1160/F5.3-1

Figure 5.3-1. Locations of Jumpers and Address Switches
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&9
R\
LQ 5.4 CURRENT SINK, VOLTAGE SOURCE SELECTION
The VMIVME-1160 may be ordered with its input signal conditioning
__electronics factory configured for voitage source or current sink input options as
shown in Table 2.1-8, in Section 2.) A wide range of input V (5 to 48 V) are

—supporied, and the user may select from a variety of input filters.

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. It is installed for voltage source boards and
corresponds to the odd numbered jumpers (J3, J5, etc.) except for jumper J1,
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
The VMIVME-1160 is configured at the factory to respond to shon

supervisory /O access. This configuration can be changed by installing the
jumper J1 to enable the board to respond to short nonprivileged I/0 access.

5.7 ADDRESS SELECTION SWITCHES

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

5-3
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F | F
v OFF, OPEN = 1
OFF OFF OFF OFF OFF OFF OFF OFF
A15 A14 A13 A12 A1l A10 A09 A08

0 0
ON ON ON X X X X X

ON, CLOSED =0
L] | OFF, OPEN =1

AQ7 AD06 A05 ( NOT USED )

A base address FF00 HEX is shown in this example.

M1164/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.
L N
' VPOS
4« P3 = - = L
i vt | I 1
¢ | ROWA l I
| DATA H | SZ K |
I rowc . | |
. [ DATA L I -
I

OPTO-COUPLER

Figure 5.8-1. Typical Input Channel

M116Q/F5.8-1
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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 will probably connect the equipment ground to the Row C
pins, and bring each signal input in through Row A pins.

5.9 [/0 CABLE AND FRONT PANEL CONNECTOR CONFIGURATION

The /0O connector (P3) on the VMIVME-1160 is a 64-pin DIN standard and
was selected by VMIC because of its unique keying features and high quality.
The Kkeying features of this connector provide the user with the capability of
uniquely keying I/O cables on each board and connector in a system. Although
these connectors are generally used with flat-nbbon cables, a variety of cables
and mating connectors are available for most user requirements. The user
should refer to VMIC's Connector and I/O Cable Application Guide (VMIC's
Document 825-000000-006) for additional information concerning the variety of
possible cabling and connector types avaiiable.

Details concerning I/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-1160 is Panduit
No. 120-964-455E, and strain relief, Panduit No. 100-000-032. The Header
Connector soldered to the PC board is Panduit No. 120-964-053A. Figure 5.8-2
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.

5-5
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g

:| CIRCUIT
SIDE -f—— PIN No. 32

P2 P3

64 CONDUCTOR
L—I ~a¢—— PINNo.1 FLAT RIBBON CABLE

. e e R iy

............. M v

. VMIVME-1160 \

CONDUCTOR No. 1

M1160/F5.9-1

Figure 5.9-1. Cable Connector Configuration
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A B C
PiN 32 —»- ™ N
PIN31 —#» e ®
FRONT VIEW (CABLE SIDE}
PIN 30— e OF "P3" CONNECTOR
PIN 29 —#» o .
PIN 28 —f»- o ™
PIN 27 —- . o
PIN 26 —m-- . ®
PIN 25 — ] ™
PIN 24 —» e e
PIN 23 —» . ®
PIN 22 —i ] e
PIN 21 —= ® e
PIN 20 —# e e
PIN 19 —» ®
PIN 18 —@ e .
PIN17 —#»- ] e
PIN 16 ~—# . .
PIN 15 — ° °
PIN 14 — ° o
PIN 13 — o ] °
PIN 12 == ® e
PIN11 — e ®
PIN 10 —» e .
PINg — e e
PINg —@ ) °
PIN7 —i ] ®
PINE — ® ®
PING —® ) °
PIN4g —® ] °
PIN3 —e e °
PiIN2 — e e
PIN1 — L °
P.C. BOARD M1160/F5.9-2

Figure 5.9-2. P3 Connector Pin Layout
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c B A —/F’CBOARD

REAR VIEW OF CHASSIS
*P2" CONNECTOR

PIN1 —=
PIN2 —
PIN3 —
PIN4 —@
PING —=
—
— |
—
—

PIN 6

PIN 7

PIN8

PINO

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 —
PIN 24 —=
PIN 25 —=
PIN 26—
PIN 27 —=
PIN 28 —=
PIN 29 —f=
PIN 30 —
PIN 31 —=
PIN 32 ~—=—

P.C. BOARD

M1160/F5.9-3

Figure 5.9-3. P2 Connector Pin Layout
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Table 5.9-1. P2 Connector Pin Assignment

PIN ’
NO. ROW A ROW B2 ROW C

+5V
GND

DO~NDH N hLN =

12 GND
13 +5V

22 GND

V POS

3 GND V NEG
32 +5V

M1180/T5.9-1

NOTES: 1. External reference is supplied by the user.
2. Inputs to the board - not required.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



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

500-001160-CC0

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
M1160/T 5.5-2
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SECTION 6
MAINTENANCE AND WARRANTY

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 shouid verify the following:

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/0 connections

T @moaoop

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

any retum.

6.2 MAINTENANCE PRINTS

The appendix(ices) to this manual contain(s) drawings and diagrams for
reference purposes.

6.3 WARRANTY

VMIC's Standard Products are warranted to be free from defects in
material and workmanship for a period of two years (24 months) from the date of
shipment. In discharge of this warranty, VMIC, at its option, agrees to either repair
or replace, at VMIC's facility and at VMIC's discretion, any part, component,
subassembiy accessory, or any hardware, software, or system product, which
under proper and normal use proves defective in material and workmanship.

The customer shall provide notice to VMIC of each such defect within a
reasonable time after the customer's discovery of such defect.

In order to return the defective product(s) or part(s), the customer must
contact VMIC's Customer Service Department to obtain a Call Ticket Number. The

6-1
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defective product(s) or pari(s) must aiso be properly boxed and weighed. After a
VMIC Call Ticket Number and RMA Number have been obtained, the defective
product(s) or part(s) may be returned (transportation collect for surface UPS) to
VMIC. Any replaced or repaired product(s) or part(s) will be shipped back to the
customer's at the expense of VMIC (also UPS surface).

The customer should be aware that the above process can sometimes
take up to eight (8) days for the shipment to reach VMIC. The customer has the
option to ship the defective product(s} or pari(s} at the customer's own expense if
the customer cannot afford this possible delay.

There shall be no warranty or liability on any VMIC product(s) or pari(s)
that is (are) damaged or subjected to accident(s), perils of nature, negligence,
overtemperature, overvoltage, misapplication of electrical power, insertion or
removal of boards from backplanes and/or I/O connectors with power applied by
the customer(s), appointee(s), or any other person(s) without the expressed

approval of VMIC.

Final determination of warranty eligibility shall be made by VMIC, and if a
warranty claim is considered invalid for any reason, the customer will be charged
for services performed and expenses incurred by VMIC in repair, handling and
shipping the returned product or part. Determination as to whether the item is
within warranty, coverage shall not be unreasonably withheld.

The warranty period of the replacement or repaired product(s) or part(s}
shall terminate with the termination of the warranty period with respect to the
original product({s) or par(s) for all replacement parts supplied or repairs made
during the original warranty period.

THE FOREGOING WARRANTY AND REMEDY ARE EXCLUSIVE AND VMIC
SHALL HAVE NO OTHER OR ADDITIONAL LIABILITY TO BUYER CR TO ANYONE
CLAIMING UNDER BUYER (THIRD PARTY) UNDER ANY OTHER AGREEMENT OR
WARRANTY, EXPRESS OR IMPLIED EITHER IN FACT OR BY OPERATION OF THE
LAW, INCLUDING ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS,
STATUTORY, CR OTHERWISE. VMIC SHALL HAVE NO LIABILITY FOR SPECIAL
OR CONSEQUENTIAL DAMAGES OF ANY KIND OR FROM ANY CAUSE ARISING
OUT OF THE |INSTALLATION OR USE OF ANY PRODUCT FURNISHED
HEREUNDER.

6.4 OUT-OF-WARRANTY REPAIR POLICY

The following sections describe VMIC's policy on repairs and warranties
on repaired products.

6-2
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6.4.1 Repair Category

VMIC's repair policy of standard products is divided into two categories,
depending on the item to be repaired. These categories are:

a. Product Exchange
b. Fixed Price Repair

Category 1 (product exchange) represents the fastest turn around of the
two categories. In this case, the customer sends the malfunctioning product to
VMIC. VMIC will return an operational product to the customer within 72 hours of
receipt provided VMIC has the product in stock.

Provided that the returned product is repairable customers shouid
contact VMIC prior to returning products for repair to determine stocking status.

Category 2 (Fixed Price Repair) applies to products returned to VMIC for
repair and subsequent return to the customer.

Return authorizations are required on all product repairs, and all
purchase orders should refer to VMIC's RMA Number which is assigned by VMIC's
Customer Service Department.

6.4.2 Repair Pricing

Contact your factory representative for repair pricing. Current pricing can
be found in the Repair and Replacement Policy in the most current Standard
Conditions of Sales Document (F0109-91). Refer to exclusions (Section 6.4.7).

6.4.3 Payment

Payment is due upon delivery or at VMIC's option, net thinty (30) days
from the date of detivery. Payment should be made to:

VME Microsystems International Corporation
12090 South Memorial Parkway
Huntsville, Alabama 35803-3308
Attention: Accounts Receivable

VMIC allows a one (1) percent discount for payment made within ten (10)
days of invoice date or a two (2) percent discount on payment made prior to
shipment of order. This payment discount, however, does not apply to freight.
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6.4.4 hippin harges

Shipping charges are the customer's responsibility, with the exception of
warranty repairs, whereby VMIC will pay the return to customer shipping charges.

6.4.5 hipping Instr ion

The type of packaging used to ship the product depends on whether the
product is shipped singly, in a chassis, or packaged with other boards. The
shipper should carefully pack the product(s), using the same precautions listed in
the "unpacking procedures”. The user should utilize the same (or equivalent)
protective packaging container for re-shipment as provided by VMIC. Approved
ESD procedures are recommended when handling VMIC's products.

6.4.6 Warranty on Repairs

Products repaired by VMIC are warranted against defects in
workmanship and material for a period of ninety (90) days from date of shipment to
the customer for all products that were repaired out of warranty. See Standard
Conditions of Sale for products repaired within the warranty.

6.4.7 Exclusions

Repair rates may not apply to products which have received unusual
physical or electrical damage. In such cases, VMIC will provide an estimated price
for product repair or replacement. The customer may then choose to have the
product repaired at the estimated price, returned unrepaired at no charge, or
replaced at VMIC's current list price.

6-4

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



APPENDIX A

ASSEMBLY DRAWING, PARTS LIST,
AND SCHEMATIC

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



APPENDIX B

MC68153 BIM DATA SHEET

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



@ MOTOROLA
PO BOX 20912 « PHOENIX ARIZONA 85036
Advance Information
TTL
BUS INTERRUPTER MODULE BUS
The bipolar LS| MC68153 Bus Interrupter interfaces a micro- INTERRUPTER
computer system bus to multiple slave devices requiring interrupt MODULE
capabilities. It handles up to 4 indepandent sources of interrupt
requests and is fully programmable. ADVANCED LOW POWER SCHOTTKY
® VERSAbus/VMEbus Compatible
e MC6E8000 Compatibie
e Handles 4 independent Intarrupt Sources
® 8 Programmable Read/Write Registers
® Programmable Interrupt Request Levels
@ Programmabie Interrupt Vectors . . o P SUFFIX
® Supports Interrupt Acknowledge Daisy Chain %0 PLASTIC PACKAGE
® Control Registers Contain Flag Bits ' CASE 711-03
e Single +5.0 Volt Supply
® Total Powar Dissipation = 1.5 W Typical
® Temperature Range of 0°C 1o 70°C
e Chip Access Time = 200 ns Typical with 16 MHz Clock o L SUFRAIX
e 40-Pi l-in-Line P CERAMIC PACKAGE
in Dual-in-Line Package CASE 7
PIN ASSIGNMENTS
vee@d! " s|ga3
FIGURE 1 — MC88153 SYSTEM BLOCK DIAGRAM RW 4 B A2
System Bus CS[3 _BO A
Ay interrupt —
S e ::g::;‘UT Acknowledge DTACK ] 4 37 o7
1 i Daisy Chain IACK [ 5 36 06
1ACKIN
T [ ) Adress MC68153 mg 6 357 os
SEEE Decode B.LM. Davica Interrupt 7 340 pa
‘ Requests ma1 e 33 o3
— GND [ 9 32 D2
§ o |S # Peripherel || =
s é 5 E:;g‘g | (Stave) GND [ 10 311 GND
b~
-4 &) 2oz’ | Buffers Interface Vee : 1 30 3 vee
Imterrupt wmaz & 12 23] D1
Requests ——
-——Q——— -+ Peripheral |/ Ra3 [ 13 281 Do
Deta Butiers - I:lfo':f‘::)e E (m P 27 [0 INTAE
iras O 15 26 D INTALY
C — RA6 [] 16 25 [ INTALO
= peripheral | RQ7 [] 17 24 NT3
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ABSOLUTE MAXIMUM RATINGS (Bayond which useful life may be impaired.)

Parametar Symbol Valus Unit

Supply Voltage vee —061t0 +7.0 v
Input Voltege Vin ~0510 +7.0 v BURN-IN LIMITS: A maximum
Input Current lin ~30t0 +5.0 mA Ty of +175°C may be used for
QOutput Voltage Vout —0510 +55 vV periods not to exceed 250 hours,
Output Current laL Twice Rated g mA
Storage Temperature Tatg —~65 to + 140 *C
Junction Operating Temperature Ty ~5510 +140 *C
DC ELECTRICAL SPECIFICATIONS (Vog = 50V =5%, Tp = 0°C to 70°C)

Paramaeter Symbol| Min Max Unit Test Conditions
High Level Input Voliage VIH 2.0 - v
Low Leve! Input Voltage ViL — 0.8 v
Input Clamp Voltage ViK —_— -1.5 v Vee = MIN, iy = —18 mA
High Level Output Voltage(l) VOoH 2.7 — v Voo = MIN, Ign = —400 pA
Low Level Qutput Vohage VoL —_ 0.4 vV Ve = MiIN, IgL = 8.0 mA
Output Short Circuit Currant{2) gs -15 | —-130 mA | Vog = MAX, VouT =~ 0V
High Leve! Input Current IIH - 20 A Voo = MAX, Vi = 2.7V
Low Lavel Input Current L — -04 mA, Vee = MAX, Vi = 04V
Supply Current ice 225 385 ma Voo = MAX
Output Off Current {Highi lozH - 20 ph Voo = MAX, VouT = 24V
Output OH Current (Low) Iz — ~20 nA Yoo = MAX, Voyt = 04V

AC TEST CIRCUIT — AC Testing of All Outputs

——————— - —

NOTES:
1. Not spplicable 1o open-collactor outputs.

€S Low 1o CLK High (Setup Time) of 15 ns Min must bs observed.

e ww

. See Table 1 for sdditionsl parformance guidelines.

-
! I
! Voe = 5.0V }
: T i 6.5V
| = 1r
} I
1 ] )\
: : :: 1000 01
|
t - = Pin Under Test
) of & ——— -
I 10 2 a1 |
J nl 5 o !
1 i
[
)
I ' CL = 15 pF s
1 20 21 ; L="1P T 500 2
| I
i !
I 1 = =
i ]
I |
b]

. Not mote then one output should be shorted st 8 time for longer than one sacond.

. IACK Low 1o CLK High end IACKIN Low 1o CLK High {Setup Tirmnest ol 15 ns 8in must be observad.
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AC ELECTRICAL SPECIFICATIONS (Voc = 50V =5%, Ta = 0°C o 70°C)

Test Max
Paramater Numberl5) ins)
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 Valid {Deln\’r!(d) 4 55
CLK High to INTAE Low {Delay)i4 5 40
1ACK High to Data Out High Impadance (Delay) 6 80
LA_CK High to DTACK High (Delay) 7 45
CS High to Data Out High (Delay} 8 45
CS Migh 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 8 micrccomputer system. Up to 4 indepen-
dent devices can be interfaced to the system bus by the
MCE8153. intended for asynchronous master/siave bus
operstion, the BIM is compatible 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, thrae peripheral devicas {bus siaves}
are connected to tha systam data bus. Each of these
devices could be parsliel I/D, sarisl IO, or some other
function. An interrupt request from any device is routed
to the MC68153, end the BIM handles all interface to
tha system bus. It generates 8 bus interrupt request as
a rasuit of the device interrupt request. When the system
interrupt handler or processor responds with an inter-
rupt acknowledge cycle, the MC68153 can answer sup-
plying an irterrupt vector srid handling sll timing.

The functional block diagram of the MCEB8153 is
shown in Figure 2. The device contains circuitry to ac-
cept four separsate interrupt sources {(INTO — INT3). In-
terface to the system bus includes generation of bus
interrupt requests {IRQ1 - IRQ7), response to & bus in-
terrupt acknowledge cycle {(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
flexibility provided by aight programmable readrwrite
registers. Four 8-bit vector registers (VRO - VR3) contain
status/address information and supply a byta vactor in
response to an interrupt acknowledge cycle for the cor-
responding intarrupt source. Four other B-bit control
registers {CRO — CR3) contain informstion that oversaes
operatiorn of the interrupt circuitry. The control infor-
mation is programmable and includes interrupt request
level and interrupt enable and disable, Also contained
in the control! registers are flag-bits. These flags ara
useful for task coordination, resource management, and
interprocessor communication.

B-3
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SIGNAL DESCRIPTION

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

BIDIRECTIONAL DATA BUS — D0 - D7

Pins DO — D7 form an 8-bit bidirectional data bus to/
from the systemn bus. These are active 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 possible registers
during a read or write cycle. Secondly, during an inter-
rupt acknowledge A1 - A3 show the level of interrupt
being acknowledged, and the BIM uses these to deter-
mine if ® match exists with an internal level.

CHIP SELECT — CS

CS is an active low input used to select the BIM's
registars for the currant bus cycle. Address strobe, data
strobe, and appropriate address bits must be included
in the chip select agquation.

READ/WRITE — R/W

The R/W input is a signal from the system bus used
to determine if the current bus cycle is a read thigh) or
write (low).

DATA TRANSFER ACKNOWLEDGE — DTACK

DTACK is an open-collector, active low output that
signals the comptetion of a read, write, or interrupt ac-
knowledge cycle. During read or interrupt acknowledge
cycles, DTACK is asserted by the MC68153 afier data
has been provided on the data bus; during write cycles
itis asserted afier data has been accepted from the dats
bus. A pullup resistor is required to maintain DTACK
high between bus cycles.
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AGURE 2 — MC88153 FUNCTIONAL BLOCK DIAGRAM
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RGURE 3 — LOGICAL PIN ASSIGNMENT

Data Bus

BIM

——= INTAE
—= INTALO
—-  INTALY

INTERRUPT ACKNOWLEDGE SIGNALS — IACK,
IACKIN, IACKOUT

These three pins support the interrupt acknowtedge
cycle. A low 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 MCG8000 type bus. After IACK
is asserted the BIM compares the interrupt level pre-
sented on address lines A1, A2, and A3 with the current
leveis generated internally and determines if a match
exists. Then, if input IACKIN is asserted (driven low),
the BIM will either complete the interrupt acknowledge
cycle if a match exists or assert output IACKOUT if no
maich 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 will not
respond to the same cycle. The requesting device (or
interrupter) rnust wait until IACKIN is agserted and not
pass the signhal on {assert IACKOUT) if it (s to compiete
the interrupt acknowledge cycle.

BUS INTERRUPT REQUEST SIGNALS — IRQT - IRQ7

These open-collector outputs are low when asserted,
indicating a bus interrupt is requested at the corre-
sponding level. An open-collector 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 acknowledge cycle, this output
pin is asserted low to indicate that cutputs INTALO and
INTAL1 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 vactor, when
to respond to the interrupt acknowledge cycte with the
vector and a DTACK signal.

INTERRUPT ACKNOWLEDGE LEVEL — INTALO,
INTAL1

These active high outputs contein 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 MC6B153.

RESET — €S, IACK

Although a reset input_is not supplied, an on-board
reset is performed if CS and J1ACK are asserted
simultaneously,
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PGURE 4 — MCE8153 REGISTER MODEL
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REGISTER DESCRIPTION

The MCE8153 contains 8 programmable read/write
registers. There are four control registers {CRO - CR3)
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.

CONTROL REGISTERS
There is a control register for eacr_iﬂermpt source,
i.e,, CRO controls INTO, CR1 controls INT1, etc. The con-
trol registers are divided into several fields:
1. Interrupt level {L2, L1, L0} — The least significant
3-bit field of the register determines the levei at
which an interrupt will be generated:

L2 L1 LO IRQ LEVEL
0 0 0 DISABLED
0 0 1 IRQ?

0 1 0 IRQ2
0 1 1 IRQ3
1 0 0 IRQ4
1 0 1 IRQ5
1 1 0 IRQ6
1 1 1 IRQ7

A value of zero in the field disables the interrupt.

2. Interrupt Enable {IRE} — This field (Bit 4) must be set
{high level} to enable the bus interrupt request as-
sociated with the control register. Thus, if the INTX
line is asserted and IRE is cleared, no interrupt re-
quest {IRQX) will be asserted.

3, Interrupt Auto-Clear (IRAC) — If the IRAC is set (Bit
3}, IRE {Bit 4) is cleared during an interrupt acknowl-
edge cycle responding to this request. This action of

@ MOTOROLA Semiconductor Products Inc.
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clearing IRE disables the interrupt request. To re-
enable the interrupt associated with this register, IRE
mus? be set again by writing to the control register.

4. External/internal {X/IN} — Bit 5 of the control register
determines the response of the MC68153 during an
interrupt acknowledge cycle. If the XN bit is clear
{low level} the BIM will respond with vector data and
a DTACK signat, i.e., an internal response. If X/IN is
set, the vector is not supplied and no DTACK is given
by the BIM, i.e., an external device should respond.

5. Flag (F} — Bit 7 is a flag 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 useful for processor-to-processor
communication and resource allocation.

6. Flag Auto-Clear (FAC)— If FAC (Bit 6} is set, the Flag
bit is automatically cleared during an interrupt ac-
knowiledge cycle.

VECTOR REGISTERS

Each interrupt input has its own associated vector
register. Each register is 8 bits wide and supplies a data
byte during its interrupt acknowledge cycle if the as-
sociated External/internal {X/IN} control register bit is
clear {zero). This data can be status, identification, or
address information depending on system usage. The
information is programmed by the system user.

DEVICE RESET

When the MC68153 is reset, the registers are set 1o a
known condition. Tha control registers are set to all
zergs {low). The vector registers are set 1o $0F. This
value is the MC6E8000 vector for an uninitialized interrupt
vector.
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FUNCTIONAL DESCRIPTION

SYSTEM OVERVIEW

The MCE68B153 can be used with many system buses,
howaver, it is primarily intended for VMEbus, VERSA-
bus and MC&8000 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 & means for pe-
ripheral slave devices to ask for an interrupt of other
processor (DTB master) activity and receive service
from the processor. The MC88153 BIM acts as an inter-
face device requesting and responding to interrupt ac-
knowledge cycles for up to 4 independent slaves.

In Figure 5, functiona! modules are identified as In-
terrupters and an interrupt Handler. An Interrupter {such
as the MC68153) receives slave requests for an interrupt
and handles 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 acknowledge will occur and at which
level, and finally either performs the interrupt acknowl-
edge (IACK) cycle or tells the DTB master 10 exscute the
IACK cycle,

clude {* — indicates active low):
1., IRQ1*=IRQ7* — seven prioritized interrupt re-

The signal lines in the Priority Interrupt structure in-

2. IACK* — signasl line that indicates an interrupt ac-
knowledge cycle is occurring.
3. IACKIN*AACKOUT®* — two signels that form part
of a daisy chain that prior-
itizes interrupters.

In addition Deta Transfer Bus control signals are in-

voived in the IACK bus cycle:

1. AS® — the Address Strobe assertad low indicates

o valid address is on the bus.

2. DSO®* — the lower Data Strobe assertad low in-
dicates a data transfer will occur on bus
bits DOO-DO7.

3. WRITE® — the Read/Write is negated indicating
the data is 10 be read from the Inter-
rupter.

4. A01-A03 — Address lines AD01-A(03 contain the
encoded priority level of the 1ACK
cycle.

5. DOO-D07 — Data bus lines DO0-DO7 are used to
pass the interrupt vector from the re-
sponding Intarrupter to the Interrupt
Handier.

6. DTACK® — Data Transfer Acknowledge asserted
low signals that the Interrupter has

quest lines. put the vector on the data bus.
FGURE 5 — SIMPLE VMEbus CONFIGURATION
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Figure 6 shows a flow diagram of a typical interrupt
request and acknowledge operation. Briefly, the se-
quence of events is first, an Interrupter makes a request,
next the Handler responds with an IACK cycle, then the
Interrupter passes a vector to the Handler completing
the |ACK cycle, and finally the Handler uses the vector
to determime additional action. Typicaliy, 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
AQ01-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 Regquesters 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
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A01-A03, DSO*,
Write®, {ACK*}.
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This discussion is a very cursory look at the bus op-
aration. For more details including situations with mul-
tiple bus masters, the user is directed to the VMEbus
Speacification MVMEBS or VERSAbus Specification
MEBKVBS. Also, the MCEB8153 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 slave devices. Buffers are
provided where shown to comply with bus loading and
drive specifications. It is also possible that buffers can
be shared with the slave 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 foliowing BIM signals gener-
ate read and write cycles: Chip Seiect (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 B shows the device timing for a read cycle. R/
W end A1-A3 are latched on the falling edge of CS and
must meet spacified 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. A/
W, A1-A3, and DO-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 as shown in the figure,

FIGURE 7 — VMEbus'VERSAbus INTERFACE BLOCK
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FIGURE 8 — READ CYCLE
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MC68153

INTERRUPT REQUESTS

The MCB8153 acceptis device interrupt requests on
inputs INTO, INTT, INT2, and INT3. Each input is regu-
lated by Bit 4 {IRE) of the associated control register
{CRO controls INTD, CRY controls INT1, ete). If IRE {in-
terrupt Enable) is set and a device input i_s&gertLd, an
Interrupt Request open-collector output {IRQ1-1RQ7} is
asserted. The asserted IRQX output is selected by the
value programmed in Bits 0, 1, and 2 of the control
register {L0, L1, and L2). This 3-bit field determinas the
interrupt request level 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 multiple interrupt ac-
knowledge cycles respond to all requests.

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

INTERRUPT ACKNOWLEDGE

The reasponse of an interrupt Handler to a bus inter-
rupt request is an interrupt acknowledge cycle. The
IACK cycle is initiated in the MC88153 by receiving IACK
low. RAW, A1, A2, A3 are latched, and the interrupt ievel
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 staris the BIM
activity. If the daisy chain signal never reaches the
MCEB153 {IACKIN is not asserted), another Inter-
rupter has responded to the IACK cycte. The cycle
will end, the chip TACK is negated, and no addi-
tional action is required.

2. Pass on the interrupt acknowledge daisy chain —
For this case, JACKIN input is asserted by the pre-
ceding daisy chain Interrupter, and IACKOUT 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 possible interrupts are
disabled. The Interrupt Enable {IRE) bit of a controt
register can disabie 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 MCE8153 com-
pletes the JACK cycie by supplying an interrupt
vector from the proper vector register followed by
a DTACK signal asserted,. IACKOUT is not asserted
because the interrupt acknowledge cycle is com-
pleted by this device.

For the MCBB153 to respond in this mode of op-
aration, the EXTERNALANTERNAL control register
bit {(X/IN} must be zero. For each source of interrupt
request, the associated control register determines
the BIM response to an JACK cycle, and the XAN

@ MOTOROLA Semiconductor Products Inc.
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bit sets this response either internally (XN = 0)
or axternally {XAN = 1),

4, Respond externally — For the final case, JACKIN 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 signals that the requesting
device must complete the IACK cycle {supplying a
vector end DTACK) and that the 2-bit code con-
teined on outputs INTALO and INTAL1 shows
which interrupt source is being acknowledged.

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

Internal Interrupt Acknowliedge
For an internal interrupt acknowledge to occur, the
following conditions must be met:

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

2. 1ACK assarted,

. A match exists between [A3, A2, A1) and the L2,
L1, LO] field 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 TNTO has lowest.

. Control register bit XAN of matching interrupt
source must be zero.

5. IACKIN asserted.

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

During the IACK cycle, 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 automnatically clearad during the JACK
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, [RE 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 JACK and does not pass the
daisy chain signal on. Alsa, new device interrupt re-
quests occurring on INTO-INT3 after IACK is asserted
are locked out to prevent any race conditions on the
daisy chain,

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



MC68153

FIGURE 10 — INTERRUPT ACKNOWLEDGE CYCLE — INTERNAL VECTCR
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External Interrupt Acknowledge

For an external interrupt acknowledge, the same con-
ditions as listed above are met with one exception, Con-
trol register bit X/IN of matching interrupt source must
be set to one. The timing is shown in Figure 11, For this
cycla, the interrupt vector and DTACK must be supplied
by an external device. INTAE is asserted indicating that
INTALO and INTAL1 are valid. 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-
knowledge the same as described for the internat re-
sponse (see abovel. Also, TACKOUT is not asserted and
new device interrupts are disabled for reasons dis-
cussed above.

@ MOTOROLA Semiconductor Products Inc.
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Pass On IACK Daisy Chain

i 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
TACKIN 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-
istar.

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. JACKOUT is negated after IACK is
negated.
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RGURE 11 — INTERRUPT ACKNOWLEDGE CYCLE — EXTERNAL VECTOR
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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 & register write without affecting the interrupt op-
eration of the device. The Flag is useful as a status
indicator for rasource management and as a semaphor
in muiltitasking or multiprocessor systems. Flag (F) is
located in bit position 7 and can be used with the
MCE8000 Test and Set (TAS} instruction.

The Flag Auto-Clear (FAC) is used to manipulate the
Flag bit. if the Fiag is set to one and the FAC is also one,
an interrupt acknowledge cycle to the associated inter-
rupt source clears the Fiag 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 TACK simultaneously
(Figure 13}, These inputs should be heid !ow for a min-
imum of two clock cycles for e full reset function, The
control ragistars are raset to all zeroes and the Vector
Registers are set to a value of $0F. This vector value is
the uninitializad vactor for the MC68000. See the
MCBE8000 Users Manual for mare details on this vector.

CLOCK

The chip clock is required for intamal 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
(Figura 14).

AGURE 13 — RESET

FGURE 14 — CLOCK WAVEFORM

CLK
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TABLE 1
AC PERFORMANCE SPECIRICATIONS
(Voo = 50V =5%, Ta = 0°C to 70°C)

Numbear Characteristic Min Max Units Notes
1 HJ‘W A1-A3 Valid to CS Low [Sewp Time) 10 —_ ns
2 CS Low to RW, A1-A3 Invalid {Hold 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 (Deley) - 40 ns 2
8 DTACK Low to €S High 0 ns
7 CS High to DTACK High (Delay) - 35 ns 10
8 CS High to Data Out Invalid {Hold Time) 0 - ns
9 CS High to Data Qut High-Impedance {Hold Tima} —_ 5O ne
10 €S High to C5 or IACK Low 20 — ns
N Data In Valid to TS Low (Setup Time) 10 — ns
12 CS Lew to Data In Invalid (Hold Time} 6.0 — ns
13 DTACK High to Data Out High-impedance _ 5 ns 10
14 TACK Low to CLK High {Setup Time) 15 - ns 1
156 A1-A3 Valid to tACK Low {Setup Time) 10 - ne
16 1ACK Low to At-A3 Invalid {Hold Time) 5.0 - ns
17 LACKIN Low to CLK High (Setup Time) 16 — ne 1.8
18 CLK High to Data Out Valid {Delay) — 55 ns 3
19 CLK High to DTACK Low (Delay) - 40 ns 3
20 CLX High to INTAE Low (Delay} - 40 ns 3
22 DTACK Low to I_AﬂIN High o} -_— ns 8
23 DTACK Low to IACK High 0 —_ ns
24 IACK High to Data Out Invalid {Hold Time) 0 — ns
25 IACK High to Data Out High Impedance (Delay) - 60 ne
26 LACK High 1o DTACK High {Dslay) —_— 45 ns 10
27 1ACK High to iNTAE High (Delsy {Dealay) _— 35 ns
28 INTALQ, INTALY valid 1o INTAE Low (Setup Time} 1.0 2.0 CLK Per
28 INTAE High to INTALO, INTAL1 Invalid {Hold Time) 1.0 2.0 CLK Per
30 IACK High to iROx IRQx High (Delay) —_ 50 ns 7. 10
N 1ACK High 1o TACK or CS Low 20 - ns
32 CLK High to TACKOUT Low (Delay) - 40 e 5
a3 IACKIN Low to IACKOUT Low {Delay) — 30 ns 4,8
34 IACKOUT Low 10 JACK) JACKIN, IACK High 0 _— ns 8
35 IACK High to JACKOUT High (Delay} —_— 35 ne
36 1ACK and CS both Low to CLK High iSatup Time} 15 —_ ns 9
37 CLK High to JACK or CS r CS High (Hold Time) [} —_ ns
38 T1ACK or CS High to IACK and €5 High {Skew} —_ 1.0 CLK Per 6
39 Cilock Rise Time _ 10 ns
40 Clock Fall Time — 10 na
41 Clock High Time 20 — ns
42 Clock Low Time 20 —_ ns
43 Clock Period 40 — ns
NOTES:

—

PN

Y]

10.

. This specification only spplies I the VBIM had completed sll operations initisted bv the prwvoul bus cycle when a3 or 1Al JACK was ssserind. Following

a normsl bus cycle, ali operations are complated within 2 clock cycies after TS or TACK have been negated. H IATK or TS is seserted prior to
complation of thess operations, the naw cycle, and hence, DTACK is postponed.

K the TACK, IACKIN or T8 setup time I violsted, DTACK msy be asserted as shown, or may be sssertad one clock cycle later (i.e. TACK will not be
recognized until the next rising edge of the clock),

., Asgsumat that 3 hss been mat.
. Assumaes that 14 and 17 have both bean met

Assumas thst 14 hes besn met. {IACKOUT cannot go low prior to IACKIN going low).
Assumes that 14 has been maet and TACKIN has been low for st lsast the smount of time specified by 33.

. 38 is the minimum skew betwesn the last momant whan both JACK and €S sre susented to when both ars negated, to insure that an sccess cycle

is not unintentionslly started.
Assumas no other INTx input is causing IRQx to be driven low.

. In non-daisy chain systems, LACKIN may be tisd low,
. Faliure to meet this spec. causes RESET to be ignored for 1 ciock period. it is then necsessary 1o keap thess signals low for 3 clock periods instead

of 2.
Delay tima is specified from Input signal 1o Open-Collector Output pulled High thru 1.0kd] resistor 1o + 6.5 V.
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OUTLINE DIMENSIONS
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+ 5 BOLE FLASH. T %8 1 1% & H"e PERANSIYI4S 197)
Iw=1 &3t £ 157 n oy tit [aom[aess o
CASE 711-03 CASE 734-04
PLASTIC PACKAGE CERAMIC PACKAGE
TYPICAL THERMAL CHARACTERISTICS
&A (Junction to Ambient) Junction Temperature
. Package Stlil Alr Stlll Alr @ 70°C Amblent
L Suffix o CwW 147°C
P Suftix1 35 Cw 137°C
NOTES:

1. For relisble system operation the maximurm atlowabls junction temparsture (T ) for plastic encapzulated packeges has been limited to + 140°C,
Exceeding this limit will scoelierate “wear-out” mechanisms sssociated with industry standard assembly methoos using thermaosanic ball bands to
attach gold {Au) bond wire to aluminum {Al) bond pads on the die surface.

2, At Ty = 140°C, time to 0.1% failure due to Au/Al interconnect = 8,920 Hours.

Malorola raserves Ihe nght 1o make changes wiihout lurther notice 10 any products harein 10 improve reltabidily tunction or desrign Motorola ¢oes
not assume any habily arising oul of the applicat:on or use of any product or Crcull desCnbed hetein, nether does 1t convey BNy IIC8NSe under ils
patent rignis nor the nghts of others Motorola and E are regrsiered tragermarks of Motarola. Inc Maotorola Inc 15 an Equs! Emptoyment Opporfunity
AMirmatve Action Employer
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