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NOTICE
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contained herein.
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VMIC does not assume any liability arising out of the application or use
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VMIC
SAFETY SUMMARY

THE FOLLOWING GENERAL SAFETY PRECAUTIONS MUST BE OBSERVED DURING
ALL PHASES OF THIS 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 THE 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 AD T ALON
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. Return the product to VME
Microsystems International Corporation for service and repair to ensure that safety
features are maintained.

DANGEROUS 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

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

i
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SAFETY SYMBOLS
ENERAL DEFINITIONS OF SAFETY SYMBOLS USED IN THIS MANUAL

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).

| 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.

@ 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.

oR I Frame or chassis terminal. A connection to the frame (chassis) of the
/75 equipment which normally includes all exposed metal structures.

S~ Alternating current (power ling).
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.

SEEEE R R AR RNk, The CAUTION sign denotes a hazard. It calls attention to an operating a

*  CAUTION * procedure, a practice, a condition, or the like, which, if not correctly

ialeeehoh i eoho b 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-2511 is a VMEbus compatible programmable I/O board. It utilizes
two Motorola MC68230 Parallel Interface/Timer I.C.'s and one Motorola MC68153 Bus
Interrupter Module and has the following features:

%

%

%

48 Bits of I/O (bit /O, unidirectional 8-bit and 16-bit, bidirectional 8-bit and
16-bit)

Interrupt generation logic allowing four interrupt sources. One timer interrupt
and one port interrupt per MC68230

Optional high current drivers with 64mA sink capability (optional)

Two 24-bit programmable timers

Software programmable timer modes

Selectable handshake timer provides an interface flexible enough for
connection to a wide variety of low, medium or high speed peripherals or other

computer systems

Centronics Parallel Interface

1.2 REFERENCE MATERIAL LIST

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

PRINTEX

Suite 228

P.O. Box #C-4200
Scottsdale, AZ 85261
(602) 998-0172

1-1
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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
Analog 1/0 Products (with Built-In-Test) Configuration Guide 825-000000-005
Synchro/Resolver (Built-In-Test) Configuration Guide 825-000000-004
Change-of-State Application Guide 825-000000-002
Connector and 1/O Cable Application Guide 825-000000-006
Low Level Analog 1/0 Configuration Guide 825-000000-001
Digital I/O (with Built-In-Test) Product Line Description 825-000000-003
1-2
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SECTION 2
PHYSICAL DESCRIPTION AND SPECIFICATIONS

21 PHYSICAL DESCRIPTION

The VMIVME-2511 Programmable I/O Board consists of VMEbus compatibility
logic, interrupt control logic, and 1/0 control logic associated with the parallel
interface/timer modules.

The VMEbus compatibility logic contains address decoding logic and data
transfer control logic allowing VMEbus write and read data transfers.

Interrupt control logic which utilizes the Motorola MC68153 BIM allows port and
timer interrupts from each parallel interface/timer. The interrupt requests to the CPU
are issued by the MC68153 when requested to do so by the parallel interface/timer
(68230).

The parallel I/0 ports are programmable to allow unidirectional 8-bit ports,
bidirectional 8-bit ports and bit I/O (each bits direction in a 8-bit port is programmable.
A high current driver option is available. When the high current option is employed, the
8-bit ports are programmable for unidirectional only, either outputs or inputs.

2.2 FUNCTIONAL CHARACTERISTICS:

Compatibility: VMEbus Specification Compatible Double-Height
Form Factor

I/0 Connector Type: 64-pin connector-DIN 41612

I/0 Organization: The 2511 board utilizes two Motorola MC68230

Parallel Interface/Timers that provide a wide variety of
programmable /O features including bit /O,
unidirectional 8-bit and 16-bit 1/O, bi-directional 8-bit
and 16-bit /O, selectable handshaking options and
a 24-bit programmable timer. The 2511 may be
ordered with a buffered 1/0 option that provides up to
64mA sink capability; however, the bi-directional
modes are not supported with this option. In addition,
if the bit I/O mode is chosen, all Port A data bits must
be programmed in the same direction.

2-1
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Addressing Scheme: One eight position DIP switch provides the board
address. The 2511 is configured at the factory to
respond to short supervisory /O access;
however, the user may change the jumper to enable
short non-privileged 1/O access.

Data Polarity: Order as high-true or low-true

2.3 ELECTRICAL SPECIFICATIONS

A. Without I/O Buffers
Output High Voltage (VOH=2.4min.)

ILOAD = -150pA, VCC=min H2, H4, PBO-PB7, PRGO-PA7
ILOAD = -100pA, VCC=min PCO-PC7

Output Low Voltage (VOL = 0.5max)

ILOAD = 8.8mA, VCC=min PC3/Tout, PC5/PIRQ
ILOAD = 2.4mA, VCC=min PAO-PA7, PBO-PB7, H2, H4
PCO-PC2, PC4, PC6, PC7
B. With I/O Buffers (5.25V < VCC > 4.75V)

VIH = 2Vmin
VIL = ©.8V mux
IOH = -15mA
IOL = 64mA

2.4 PHYSICAL SPECIFICATIONS

Environmental:
Temperature Range: 0° to 55°C, Operating

-20° to 85°C, Storage
Relative Humidity Range: 20% to 80%, non-condensing

Cooling: Convection

Power Requirements: +5V at 2.5 Amps (max)

2-2
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2.3 ORDERING INFORMATION

VMIVME-2511 - AB-CD-EF-GH-1J-K

LO = No Keys

500-002511-000

1 = Keyed Connectors

OUTPUT OPTION*
1 = Positive True
0 = Negative True

INPUT OPTION*
1 = Positive True
0 = Negative True

DATA TRANSFER

*Input and Output polarity options must be the same

CONNECTOR DATA

0 =8 Bits

/O OPTION

0 = Low Current

1 = High Current (Bi-Directional transfers
Supported)

RESISTOR OUTPUT OPTION
(KQ) (Port A and B only)

00 = None

01 = User Installed

INPUT VOLTAGE
05 =5 Volis (TTL)

OUTPUT TYPE
0 = Logic Level (TTL)
1 = Open Collector (Ports A and B only)

INPUT TYPE
2 = Logic Input (TTL)

COMPATIBLE CONNECTOR

PANDUIT

No. 120-964-455E

STRAIN RELIEF

PANDUIT

No. 100-000-032

P.C. BOARD CONNECTOR

PANDUIT

No. 120-964-053A

2-3
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SECTION 3
THEORY OF OPERATION

3.1 BLOCK DIAGRAMS

The VMIVME-2511 consists of 10 major subsystems as illustrated in Figure 3-1.
Each subsystem is further broken down into detailed block diagrams as shown in
Figures 3-2 through 3-4.

3.2 OPERATIONAL OVERVIEW

As noted in the functional block diagram in Figure 3-1, the VMIVME-2511 utilizes
two MC68230 modules. Each MC68230 Parallel Interface/Timer module (PI/T) has 3
I/0 ports and some additional handshake interface. The handshake signals and the 1/O
ports of each module are in turn mapped into a single /O connector. The module
which is associated with the P3 connector will be referred to in the discussion which

follows as PI/T #1. The module which is associated with the P4 connector will be
referred to as PI/T #2.

To perform /O data transfers with the VMIVME-2511, registers on board the two
PI/T modules are selected for either input or output data transfers depending on which
connector, P3 or P4, is to be accessed.

To achieve interrupt processing with the VMIVME-2511, the chosen PI/T module
is programmed for port or timer interrupts. Then the proper channel in the 68153 Bus
Interrupter Module (BIM) is enabled allowing the particular interrupt source of interest to
be acknowledged by the system processor. Some jumper selection is required due to
the port channels of the PI/T modules which can serve as I/0O channels or interrupt

request or acknowledge signals when the buffer option signal direction is also
jumpered.

3.3 /O DATA TRANSFER DESCRIPTION

The VMIVME-2511 performs 1/O transfers via connectors P3 and P4 which are
accessible from the front of the card. The I/O transfers are achieved through port
registers on board the desired PI/T module. With the optional buffers, the I/O operation
of the VMIVME-2511 is a subset of that of the PI/T module when optional output buffers
are used. This is the case due to the octal transceivers used for buffering data to and
from each of the I/O ports of the PI/T. Although this scheme limits the PI/T in I/O
programmability, it greatly enhances the PI/T operation with greater drive capability
than would be the case if buffering were not used. Limitations on programming the PI/T
module are discussed in the programming section.
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AM@-AM5 ¢
> )
M
LWORD ; : | —————— Jumper Selectable
> R (Non-Privileged or Supervisory Short 1/0)
IACK A
> T
0
R
C
o] L S
M o w
A8-A15 P 8 G |
> A —r 1 T
R C C
A H
T E
0 S
R
(DATA TRANSFER
- BOARD SELECT)

FIGURE 3-2. VMIVME-2511 ADDRESS DECODE SUBSYSTEM
DETAILED BLOCK DIAGRAM
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TO 1/0
B CONNECTOR
PORT A us/o
MC68230 > F| P ||[¢—>
#1 FA\T
E
D@-D7 R
A5-A1
» B
SELECT PORTB u/o
—> - Fl|P |ld——Pp
DTACK F\T
E
CLK R
—»
READ/WRITE B
PORT C u
F |[4——p
F
E
R
PORT HANDSHAKE B
u
—» E ——P
F
E
R

FIGURE 3-3. DETAILED BLOCK DIAGRAM OF PARALLEL INTERFACE/TIME AND /O PORT
CONTROL LOGIC 68230 #2 WHEN LOGIC IS IDENTICAL
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v

INTERRUPT ACK.

INTERRRUPT ACK. IN

A1-A3

v VvV Y

IRQ1-IRQ7

 §

DTACK

INTERRUPT ACK. OUT

INTERRUPT ACKNOWLEDGE ENABLE

68153
BIM

INTREQ @

INT REQ 1 > 68230 #1

A

f

INTREQ2

INT REQ 3 > 68230 #2

A

T

4

2TO 4
DECODER

———P TIMER INT ACK

———— P PORT INT ACK
———& TIMER INT ACK 68230 #2

——— P PORT INT ACK
68230 #1

FIGURE 3-4. VMIVME-2511 VMEBUS INTERRUPTER SUBSYSTEM

3-5

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



500-002511-000

3.4 INTERRUPT CAPABILITY

The VMIVME-2511 is capable of handling four interrupt requests. Each PI/T
module is capable of two requests, a port interrupt request and a timer interrupt
request. The four interrupt request signals (two from PI/T #1, and two from PI/T #2) are
connected to the 68153 BIM, giving full interrupt support for both PI/T modules. Each
PI/T module has two on-board interrupt vector registers programmable by the user.
Programming concerning interrupts for the BIM and PI/T module are found in the
programming section that follows.

3.5 THE 68230 PARALLEL INTERFACE/TIMER

The 68230 Parallel Interface and Timer provides for a versatile parallel /O
interface to a wide variety of peripheral and computer systems. Each 8-bit port is
double buffered and each port (Port A and B) has two handshake lines to provide for
orderly transfer of data to and from the 68230. See Appendix A, pages 12, 13, and 14
for the port control structure, handshaking definition and 1/O interface timing diagrams.
Port C of each 68230 may be used as six general purpose I/O lines (CJ, C1, C4-C7)
with C2 and C3 used as the timer clock input and timer ocutput, respectively.
Alternatively, port C (C4-C7) may be programmed to support the 68230's interrupt
structure. C2 and C3 remain the timer input/output pins, and CQ and C1 are general
purpose /0.

The 68230 may indicate a need for service in two ways. The processor may poll
the Port Status Register to indicate the state of the handshake pins. The 68230 may be
programmed for interrupts. The interrupts may occur on a transition of any of the two
handshake pins, H1 and H2 for port A, H3 and H4 for Port B. This is further explained
on page 15 of Appendix A.

3.6 CENTRONICS INTERFACE

A simple example of a centronic interface is provided in Appendix E. An
interconnection scheme is shown with a detailed timing diagram.

3-6
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SECTION 4

PROGRAMMING

4.1 INTRODUCTION

As stated in Section 3.2, the operation of the PI/T module can be limited due to
octal buffers being used to drive port data to the P3 and P4 connectors. This limitation
restricts the use of some port modes, such as bi-directional data transfer. Before
reading the next section the reader should have an understanding of the Programmers
Model section of the MC68230 data specifications in the appendices of this manual.
The user will also want to read Section 5.2 such that the programming is consistent
with the jumper configuration of the 1/O ports before powering the VMIVME-2511. For
programming concerning interrupts, the reader should have an understanding of the
BIM which is referenced in the appendices to supplement the BIM programming
description which follows.

4.2 BIM AND PI/T REGISTER MAP

The MC68153 BIM contains eight 8-bit registers while the PI/T modules each
contain 32 eight-bit registers of which only 25 are used. All registers are addressed on
odd-byte locations. The BIM register map is shown in Table 4-1.

The VMIVME-2511 is factory configured to respond to Short Supervisory 110
Access, but can be configured to respond to Short Non-Privileged 1/O Access by
installing a jumper, see Section 5.1. Of the 15 address bits A1-A15, only eight
(A15-A8) are decoded for board select. See Section 5.3 for address selection
switches. The PI/T #1 register map is shown in Table 4-2 (4 pages). The PI/T #2
register map is shown in Table 4-3 (4 pages).

The eight 8-bit registers on board the MC68153 BIM are accessed as odd byte

locations. The bit definition of each register can be found in the MC68153 BIM
specifications in the appendices.

The 32 eight-bit registers on board each MC68230 PI/T modules are accessed as
odd-byte locations. The bit definition of each register can be found in the MC68230
PVI/T specifications in the appendices.

PUT #1 (P NNECTOR) BYTE ADDRESS LOCATION

Binary Address

A15 A8 | A7 AQ
XXXXXXXX[0100000 1 Port General Control Register
Base Switch Individual Register

Switch Selectable | Addresses
XXXXXXXXI01111111 Timer Status Register

4-1
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TABLE 4-1. BIM REGISTER MAP

HEX ADDRESS BINARY ADDRESS
A5 - A8 A7A6 |A5[A4| A3]A2]|A1|AD
CONTROL REGISTER O
X X ol ol x| xlo| olo| 1| DBO7| DB@6| DB@5| WB@4| DBG3]| DB@2| IDBG1| IDBG
F FAC XiN IRE | IRAC | L2 L1 Lo
CONTROL REGISTER 1
X X ol o|x | x|{o|@|1| 1] DBO7| DB@E| DBOS| IDB@4| IDB@3| DB@2| IDBO1| IDB O
F FAC X/N IRE IRAC | L2 L1 LD
CONTROL REGISTER 2
X X o|o|x|{x|o|1|e|1]| DBo7| DBws| IDB@5| IDBY4| DB23| IDBG2| DB®1| DBO®
F FAC XAN IRE IRAC | L2 L1 Lo
CONTROL REGISTER 3
X X ol o|x|x|o|1]1]|1| DBo7| DBG6| IDBG5| IDBG4| IDBG3| IDB@2| IDB®1| IDB O
F FAC XN IRE IRAC | L2 L1 LD
VECTOR REGISTER ©
X X o|lo| x| x|1]lo|o| 1] DBo7| DBOs| IDBO5| IDBY4]| IDB23| IDBO2| IDBG1| DBG
V7 V6 V5 V4 V3 V2 V1 o}
VECTOR REGISTER 1
X X olo| x| x|]1}o|1|1| DBo7| IDBos| IDB@5| IDB24]| IDB@3| IDBG2| IDBG1] DB ®
V7 V6 V5 vd V3 v2 V1 7o)
VECTOR REGISTER 2
X X o|lo| x|x{111]|e|1| DBo7| IDBOS| IDBOS| DB24| IDB23| IDB@2| DBG1] DB O
V7 V6 V5 7 V3 V2 V1 Vo
VECTOR REGISTER 3
X X olo| x| x| 1]{1]1}1| oBo7| DBos| IDBO5| IDBR4| IDB@3| IDBE2| IDBG1| DB B
V7 V6 V5 V4 V3 V2 Vi Vo

X Represents user switch selectable positions. See DIP Switch Selection Switches for address selection.

F - Flag Bit IRE - Interrupt Enable
FAC- Flag Auto Clear IRAC - Interrupt Auto-Clear

X/IN - External/internal (Vector Source) L2, L1, L@ - Interrupt Level
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TABLE 4-2. PUT #1 REGISTER MAP

500-002511-000

HEX ADDRESS | BINARY ADDRESS
A5 - A8 |A7|as [as]aa[A3[az[at]Ao
PORT GENERAL CONTROL REGISTER
X X o| 1| 0| 0| o| 2| o|1|DBo7 |IDBGS | IDBOS | IDB24 | IDBG3 [ IDBO2 | IDBO1 | IDB @
PORT MODE H3a | Hi2 Ha H3 H2 Hi
CONTROL  |ENABLE|ENABLE |ENABLE |ENABLE [ENABLE|ENABLE
PORT SERVICE REQUEST REGISTER
X X o| 1|2|o(ofo|1| 1] DB@7 |IDB@s | IDB@S5 | IDB@4 | IDB23 | IDB@2 | IDB21 | IDB @
. SVCRQ INTERRUPT PORT INTERRUPT
SELECT PFS PRIORITY CONTROL
PORT A DATA DIRECTION REGISTER
X X o|l1|o|o|o|1|2!1|[DBo7 ]| iDB26 [IDBG5 [ IDB®4 [ IDB@3 [ IDB@2 | IDBE@1 | IDB @
BT7 | BTe | BT5 | BIT4 | BIT3 | BIT2 | BIT1 | BITO
PORT B DATA DIRECTION REGISTER
X X ol1|lo|lelol1{1]|1|ioBo7 | 1DBOE | 1DBO5 | IDB24 | IDBG3 | IDBG2 | DBG1 [ DB @
BT7 | sre | 8its | vT4 | BT3 | 872 | BT1 | BTO
PORT C DATA DIRECTION REGISTER
X X o|l1|o| 0| 1|o|{o| 1|iBo7 |IDBo6 [IDB@5 [IDB24 [IDBG3 [IDB22 | IDBG1 [ IDB ©
BIT7 | BTe | BIT5 | 84 | BT3 | BT2 | BIT1 | BITO
PORT INTERRUPT VECTOR REGISTER
X X @ 1| o o 1|@]|1|1|ibBo7|IDB26 | IDBGS | IDBG4 | DBO3 ] IDB2 | IDBOT [ IDB ©
INTERRUPT VECTOR NUMBER . -
PORT A CONTROL REGISTER
X X Pl11 2|11 |01 IDB®7| IDB @8 1DB@5| IDB®4| IDB@3| DB@2| IDB@1| IDB @
PORT A H2INT. | H1 Hi
SUBMODE H2 CONTROL ENABLE|svcra | sTeTL
PORT B CONTROL REGISTER
X X ol 11@|e|1]1|1]|1]|iDBo7 | DBoS | DB [ IDBO4 | IDBS | DB 02] 1DBO1 | IDB ©
PORT B H4 INT. H3 H3
SUBMODE H4 CONTROL ENABLE|SVCRQ [STCTL

* Unused, read as zero.

XX Represents user selectable positions.

address selection.

See DIP Switch

Selection Switches for

NOTE: See MC68230 Specifications for Port Control Register Information.
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TABLE 4-2 (CONT'D). PUT #1 REGISTER MAP

HEX ADDRESS BINARY ADDRESS
Al5 - A8 A7 A6 |ASTA4| A3lA2IA1IAD
PORT A DATA REGISTER
X X o110 1| ol 2| 0| 1] DB®7| IDB6| IDB®5| IDB@4| IDB@3| IDBG2| DBG@1| DB O
BIT7 BIT6 BITS BIT4 BIT3 BIT 2 BIT{ BITQ
PORT B DATA REGISTER
X X o|1leol1lolal1] 1] IDB®7| IDBY6| IDB@5}| IDBG@4| IDBX3| IDBO2] IDBG1| IDB @
BIT7 BIT& BITS BIT 4 BIT 3 BIT2 BIT 1 BITO
PORT A ALTERNATE REGISTER
X X gli|l1[2]l1]|@]1 IDBQ@7| IDBQ6| IDB@5| IDBO4| IDB@3| IDB@2| IDBG®1| IDB @
BIT7 BIT6 BITS BIT 4 BIT3 BIT2 BIT 1 BTQ
PORT B ALTERNATE REGISTER
X X gi1|lol1loi1]1]1] IDB7| IDBG6| IDB@5] IDB@4| IDBQ3| IDBD2| IDBO1| IDB ©
BIT7 BIT6 BiITS BIT4 BIT3 BIT 2 BIT 1 BIT®
PORT C DATA REGISTER
X X 11190111 1]|9|2] 1] IDBO7| IDB®s| IDB@5| IDBQ®4| IDB@3]| IDB@2| IDB®1| IDB ©
BIT7 BIT6 BIT 5 BIT4 BIT3 BIT 2 BIT 1 BITQ
PORT STATUS REGISTER
X X ol 11 Q] 1{1]o[1]1 IDBO7| IDB@6{ IDBOs| IDB@4)] IDBO3| IDBD2| IDBO1| IDB @
H4 H3 H2 H1
LEVEL {LEVEL [LEVEL JLEVEL H4S H3S H2s H1S
NOT USED
X X 1111111111911 IDBQ7| IDB@6| IDB@5}| IDB@4| IDBO3| IDB@2| IDB@1]| IDB O
NOT USED
X X Ql11O 111 ]1]1 IDB@7| IDBo6| IDB@5| IDB@4| IDB@3| IDB®2; DBO1| IDB O

XX Represents user selectable positions. See DIP Switch Selection Switches for address selection.
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TABLE 4-2 (CONT'D). PI/T #1 REGISTER MAP
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HEX ADDRESS BINARY ADDRESS
A5 - A8 A71A6 JAS|A41 A3|A2IAT1 IAD
TIMER CONTROL REGISTER
X X ol1l1| o] o] ol o] 1 IDBmT loaeel DB@5| IDB@4| IDBG3 |DB®2[ iDBR1| DB @
TOUT/TIACK ZD . CLOCK TIMER
CONTROL CTRL CONTROL  |ENABLE
TIMER INTERRUPT VECTOR REGISTER
X X ol1{1 |olo|o{1]1] oBo7| IDB@S] DBE5| DB24| DB@3| IDB@2] DBG1] DB @
BIT? |BT6 |BIT5 |BT4 |BT3 |BT2 [BT1 |[BT®
NOT USED
X X ol1l1]oloi1]el1| DBe7] IDB26| IDBO®5| IDBR4] IDB@3| IDBG2| IDB®1] IDB O
COUNTER PRELOAD REGISTER (HI)
X X 2t1l1{olol1]1]1]| DBo7| DBLs| IDB@5| IDB@4| DB@3] IDB®2] IDB®1| DB ©
BIT23 |BIT22 |BIT21 |BIT20 |BIT19 |BIT18 |BIT17 |BiT16
COUNTER PRELOAD REGISTER (MID)
X X @l1|1|o|1{o|0] 1] DBo7| DBGs| IDB@5| IDB@4] DB@3| IDB@2| IDB@1| DB @
BIT15 [BIT14 [BIT13 |BIT12 |BIT11 [BIT1©0 [BIT@9 [BIT®S
COUNTER PRELOAD REGISTER (LOW)
X X o1}t @|11@11]1]| IDBO7| IDB@s| IDB@5| IDB@4| DB@3] DB@2] IDBG1]| DB @
BITO7 [BIT@6 |BIT®5 |BITQO4 |BIT@3 |BITE2 |BITO1 |BITO
NOT USED
X X @l1]1|l@]1|112]1]| pBo7| DBo6| IDB@s5| IDB®4| DB@3] DB22| IDB®1] DB @
COUNTER REGISTER (HIGH)
X X @lt1]1]|@|1]1]|1|1] pBo7| DB®s| DBR@s5| IDB@4| DB@3] DBG2] DB®1] DB @
BiT23| BIT22| BIT21| BT20| BIT19] BIT18| BIT17| BIT16

* Unused, read as zero.

XX Represents user selectable posmons See DIP Switch Selection Switches for
address selection.
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TABLE 4-2 (CONT'D). PUT #1 REGISTER MAP

HEX ADDRESS BINARY ADDRESS

A5 - A8 A7 A6 [A5]1A41 A3IA2{A1AD
COUNTER REGISTER (MID)
X X ol111| 1|0| 2] ©|1]IDBO7 | IDB26 | IDBO5 | IDB®4 | IDBO3 | IDB@2 | IDBO1 | IDB ©
BIT15 | BIT14 | BIT13 | BIT12 | BIT11 | BIT1@| BIT@9| BIT 08
COUNTER REGISTER (LOW)
X X o|1|1 11|91 ©|1| 1| DBO7 | IDBL6 | IDBO5 | IDB@4 | IDBG3 | IDBQ2 | IDBD1 | IDB @
BITQ7]| BITQ6| BITO5| BiT@4| BIT@3| BITQ2| BITS1| BITO
TIMER STATUS REGISTER
X X O|1]111|©]1|9|1|IDBO7 |IDB@6 | IDBW5 | IDBQ4 | IDBO3 | IDBY2 | IDBO1 | IDB @
* k4 * * * + * ZDS
NOT USED
X X gl 1j11]1]9}j111]1}DB®7 | IDBQs6 | IDBG5 | IDB@4 | IDB@3 | IDBG2 | IDB@1 | IDB ©
NOT USED
X X olt{1|1|11|o|(2|1}|DB27 | IDBY6 | IDBQS | IDBQ4 | IDBO3 | IDBL2 | IDB@1 | IDB ©
NOT USED
X X o1l 1] 1}]1|@1|1|IDB®7 | IDBC6 | IDBD5 | IDBQ4 | IDBO3 | IDBQ2 | IDBO1 | IDB ©
NOT USED
X X g|1]1111]1}|1|0|1{IDBO7 | IDBD6 | IDBWS5 | IDBQ4 | IDBO3 | IDB@2 | IDBZ1 | IDB O
NOT USED
X X o111} 1]1}1|1]|IDB®7 |IDBY6 | IDB®5 | IDBQ4 | IDBD3 | IDB ©2| IDBO1 | IDB ©

* Unused, read as zero.

XX Represents user selectable positions. See DIP Switch Selection Switches for
address selection.
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TABLE 4-3. PUT #2 REGISTER MAP

HEX ADDRESS | BINARY ADDRESS
A5 - as |a7las [as|asfasaz]a1]ao
PORT GENERAL CONTROL REGISTER
X X 1| 0| o|o|o|o|lo|1]|DBo7 | IDBoE | IDBOS [ IDB@4 [ iDB@3 [ IDB@2 | 1DBOT [ 10B @
PORT MODE H34 H12 H4 H3 H2 H1
CONTROL |ENABLE|ENABLE [ENABLE|ENABLE [ENABLE|ENABLE
PORT SERVICE REQEST REGISTER
X X 1| o|@|o|o|o|1]| 1| DBo7 | IDBSE | IDB@S | IDBOA4 | pB@s | iDB@2 | DBG1 | DB @
. SVCRQ INTERRUPT PORT INTERRUPT
SELECT PFS PRIORITY CONTROL
PORT A DATA DIRECTION REGISTER
X X 1|ojo|o|2|1|0|1|iDBG7 | IDBD6 | IDBROS | IDBo4 | IDR@3 [ IDB@2 | IDB@1 | IDB @
BIT7 | BITe | BIT5 | BIT4 | BIT3 | BIT2 | B8T1 | BITO
PORT B DATA DIRECTION REGISTER
X X 1|{o|o|o|o|1 1|1 0Bo7 | DB@s | IDB@S5 | IDB4 | IDB@3 | IDB22 [ IDBO1 | IDB @
BT7 [ BITe | BiTs | BiT4 | BT3 | BT2 | BT1 | BTO
PORT C DATA DIRECTION REGISTER
X X 1|lolole|l1loleol 1|ipBo7 |IDBOE | IDB25 | 1IDB24 | IDB@S [IDBR2 | IDBG1 | IDB ©
BIT7 | BITe | BIT5 [ BIT4 | BIT3 | BT2 | BIT1 | BITO
‘ PORT INTERRUPT VECTOR REGISTER
X X 11o| o ol 1]|a]1{1 lDBQﬂllDB@S[IDB@S[IDB@AJ IDB@3 | IDB@2 | IDB@1 | IDB ©
INTERRUPT VECTOR NUMBER * *
PORT A CONTROL REGISTER
X X 1|e|efol1|1|o]1| peo7| DBoe| IDBws| DBo4] DBE3] DBE2] DBE1] DB O
PORT A H2INT. ] Hi H1
SUBMODE H2 CONTROL ENABLE|SVCRQ | sTCTL
PORT B CONTROL REGISTER
X X 1|e|o|e|[1|1|1|1]iDBo7[IDBOS DB @5 | IDB@4 | DBG3 | 1DB 02| DBO1 | DB ©
PORT B HAINT. | Ha3 A3
SUBMODE H4 CONTROL ENABLE|SVCRQ [sTCTL

* Unused, read as zero.

XX Represents user selectable positions. See DIP Switch Selection Switches for
address selection.
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TABLE 4-3 (CONT'D). PI/T #2 REGISTER MAP

HEX ADDRESS BINARY ADDRESS

A5 - As  |A7|as [as]a4]As[A2[A1]A

PORT A DATA REGISTER
X X 110| ol 1ol o{ol 1] IDB@7] IDBW6| IDB@5) IDBG4| IDBLO3| 1DBB2} IDBG1| DB O

BIT7 BiT6 BITS BIT4 BIT3 BIT2 BIT1 BIT®
PORT B DATA REGISTER
X X 1|ojol1|lo|o}1]11) IDB®7]| IDBoe| IDBGS| IDBO4| IDBO3| IDBO2| IDBD1| IDB O

BIT7 BIT6 BITS5 BIT4 BIT3 BIT2 BIT1 BITo
PORT A ALTERNATE REGISTER
X X 119|011 92)119]1] DBO7| IDBo6] IDBO5| IDB@4| IDB@3| IDBG2| IDB@1| IDB ©

BIT7 BIT6 BITS BIT4 BIT3 BiT2 BIT1 BIT©
PORT B ALTERNATE REGISTER
X X 1] @|0)1 @11 |1| 1] DBO7| IDBO6| IDBO5| IDBW4| IDBA3| IDB@2} IDB@1] IDB O

BIT7 BITS BIT5 BIT4 BIT3 BIT 2 BIT1 BITO
PORT C DATA REGISTER
X X 1|o|oj1|1]|9|©| 1] IDBD7| IDB@6| IDB@5| IDBG4| IDBO3| IDB@2| IDBG1| IDB ©

BIT7 BIT6 BIT5 BiT4 BIT3 BIT2 BIT 1 BIT®
PORT STATUS REGISTER

X X 1|1 111|@|1|1]| IDBQO7| IDBQY6]| IDBO5| IDB@4| IDBG@3| IDBL®2| IDBO1| IDB ©
H4 H3 H2 H1
LEVEL |LEVEL |LEVEL |LEVEL H4S H3S H2S H1S
NOT USED
X X 119|111 |2|1| IDBO7| IDBO6| IDBOS5| IDBO4| IDB@3| IDB@2| IDBO1| IDB &
NOT USED
X X ijoloj1] 1|1 |1]|1]| IDBD7| IDBL6| IDBO5| IDBO4| IDB@3| IDB@2| IDBX1| IDB ©

XX Represents user selectable positions. See DIP Switch Selection Switches for
address selection.
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TABLE 4-3 (CONT'D). PI/T #2 REGISTER MAP

HEX ADDRESS BINARY ADDRESS

a5 - as  |A7las|as]|as[As[a2]a1]ao
TIMER CONTROL REGISTER
X X 1|2 1|2|o| 2| o1 DBo7| DBY6| DBos| IDBR4| IDBG3| DBo2[ IDBG1| DB ©
TOUT/TIACK ZD - CLOCK TIMER
CONTROL CTRL CONTROL _ |ENABLE
TIMER INTERRUPT VECTOR REGISTER
X X 1| 0|1 |o|o|o|1|1]| DBo7| DBo6| IDBE5| IDB@4| IDB@3| IDB@2| IDB@1| IDB @

BIT7 BIT6 BITS5 BIT4 BIT3 BIT2 BIT1 BITO

NOT USED
X X 11ol11@|laj1|2]|1]| IDBG7| IDBG6| IDBO5] IDBY4| IDB@3| IDB®2| IDBO1| IDB @

COUNTER PRELOAD REGISTER (HI)
X X 1|21 )|o12|1|1]1]| IDBO7| IDBO6]| IDB@5| IDB24| IDB@3| IDB@2| IDBO1| DB ©

BIT23 |BIT22 (BIT21 |[BIT20 |BIT19 |[BIT18 [BIT17 |BIT16

COUNTER PRELOAD REGISTER (MID)
X X 111l @ 1102|2]| 1]| IDBQ7| IDB26| IDBO5] IDB@4| IDBQ3| IDB@2| IDB®1| IDB @

BIT15 [BIT14 BIT13 |[BIT12 [BIT11 |BIT1@ |BIT@9 |[BIT©8

COUNTER PRELOAD REGISTER (LOW)
X X 119211} 91|©|1]1} IDBO7| IDBL6| IDBY5| IDB@4| IDB@3| IDB@2] IDBG@1| IDB O

BITQ7 |BIT@6 |BIT@5 |BIT@4 |BIT@3 [BIT@2 |BIT@1 |BITO

NOT USED
X X 1]ol1]ol1]1|o|1| IDBO7| IDBO6| IDBOS| IDBo4| IDBO3| IDB@2| IDBG1| DB ©

COUNTER REGISTER (HIGH)
X X 119112 1|1 [1]1]| IDB@7| IDBLs| IDBQ5| IDB@4| IDB@3| IDB2| IDBG1| DB ©

BIT23| BIT22) BIT21| BiT2@| BIT19| BIT18| BIT17| BIT16

* Unused, read as zero.

XX Represents user selectable positions. See DIP Switch Selection Switches for
address selection.
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TABLE 4-3 (CONT'D). PIT #2 REGISTER MAP

HEX ADDRESS BINARY ADDRESS
At5 - A8 A7|A6 A5 |A4[A3|A2]A1|AQ
COUNTER REGISTER (MID)
X X 11ol1| 1ol 111DBY7 | IDB6 | IDB©@S5 | IDBQ4 | IDB@3 | IDBY2 | IDBG1 | IDB ©
BIT15 | BIT14 | BIT13 | BIT12| BIT11 | BIT1@| BIT@9| BITL8
COUNTER REGISTER (LOW)
X X 1loj1[1|{o|l©@]1(11IDBQ7 |IDB@6 | 1DBO5 | IDBY4 | IDBO3 | IDBQ2 | IDBD1 | IDB ©
BiTO7| BITO6| BITO5| BiTw4| BIT@3| BiT@2| BITO1| BITO
TIMER STATUS REGISTER
X X 11911 |©|1|9|1|DBo7|IDBws | IDB@S5 | IDB®4 | IDBG3 | IDBD2 | IDBG1 | IDB ©
* * * * x * * ZDS
NOT USED
X X 1l@|1)1]|@]1}1{1|I1DB@7 |IDB@6 | IDBQ5 | IDBD4 | IDB@3 | IDB@2 | IDB@1 | IDB &
NOT USED
X X 1j@]111|1|2|o} 1]|IDBO7 | IDB@6 | IDBGS5 | IDBG4 | IDBOS3 | IDBE2 | IDBO1 | IDB @
NOT USED
X X 11| 1] 1|1]92|1]|1|1DBG7|IDBY6 | IDB®5 | IDB®4 | IDBQ@3 | IDBY2 | IDB@1 | IDB ©
NOT USED
X X 1121111191 |1DB®7 | IDBw6 | IDBQ5 | IDB@4 | IDB@3 | IDB®2 | IDBOt | IDB ©
NOT USED
X X 11@11]1111)11111)1DBD7 | IDBYs6 | IDBYS5 | IDBG4 | IDBQ3 | IDB @2 | IDB®1 | IDB ©

* Unused, read as zero.

XX Represents user selectable positions. See DIP Switch Selection Switches for
address selection.
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HEX ADDRESS

$XX41 through $XX7F for PI/T #1

VT #2 (P4 CONNECTOR) BYTE ADDRESS | OCATION

Binary Address

A15 A8 Javg AQ
XXXXXXXX|10000001 Port General Contrd Register
Base Address Individual Register t

Switch Selectable | Address

XXXXXXXX 10111111 Timer Status Registe

HEX ADDRESS

$XX81 through $XXBF for PI/T #2

Total Addr: f VMIVME-2511

Hex address $XX01 through $XXBF
4.3 DETAILED PROGRAMMING

4.3.1 PROGRAMMING THE MC68153 BIM

The vector registers on-board the BIM are not used since the PI/T modules supply
their own interrupt vector. Therefore, the BIM must be programmed for external vectors.
In addition, the interrupt auto-clear bit corresponding to each interrupt source must be
set (high level), along with its associated interrupt enable bit. This will require the
interrupt service routine to be used to set the interrupt enable bit each time an interrupt
is processed.

The interrupt vector is supplied by the interrupting PI/T module during an interrupt
acknowledge cycle. These vectors are supplied by the Port Interrupt Vector Register
and by the Timer Interrupt Vector Register on board the PI/T module, depending on
which interrupt source is being acknowledged.

The control registers on-board the BIM are associated with the PI/T interrupt
channels as shown below.
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INTERRUPT CHANNEL CONTROL REGISTER INTERRUPT SOURCE
) %) PU/T #1 PORT
INTERRUPTS
1 1 PI/T #1 TIMER
INTERRUPTS
2 2 PI/T #2 PORT
INTERRUPTS
3 3 PIT #2 TIMER
INTERRUPTS

PI/T #1 (P3 CONNECTOR)
PI/T #2 (P4 CONNECTOR)

All control registers on the BIM are initialized upon a system reset from the system
processor.

4.3.2 PROGRAMMING THE MC68230 PIT

The port section of the MC68230 PI/T consists of three 8-bit ports and four
associated handshake signals. The PI/T moduies allow each bit in each 8-bit port to be
either input or output, along with two of the handshake lines. The buffered
VMIVME-2511 option allows only one direction within each 8-bit port, with the
exception of the port designated as Port C. Therefore, the 8-bit and 16-bit bi-directional
modes cannot be programmed on the buffered PI/T modules. In addition, if the bit I/0O
mode is chosen on the buffered PI/T, all Port A data direction register bits must be
programmed for the same direction, as well as those for the Port B data direction
register. Bit I/O mode and bi-direction mode may be used on the unbuffered option.
The following table and block diagram will clarify these statements as well as define
programming for the handshake lines and port C. The programming of the buffered
PI/T has to be consistent with the diagram and jumper selection of the VMIVME-2511,
otherwise damage to the VMIVME-2511 may result. See Section 5.2. The PUT /O
channel definition is shown in Table 4-4.
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TABLE 4-4. PlI/T 1/O CHANNEL DEFINITION

PUT 1/O CHANNEL DEFINITION
{(with V0 Buffer Option)

(PAD-PA7) All eight bits input or output, depending on jumper configuration chosen.
(PBQ-PB7) All eight bits input or output, depending on jumper configuration chosen.
(PC4-PC7) All four bits input or output, depending on jumper configuration chosen.
H1 Input only
H2 Configured as input or output
H3 Input only
H4 Configured as input or output
PCQO Configured as input or output
PC1 Configured as input or output
PC2/TIN Input only
PC3/TOUT Output only

4.3.3 TIMER PROGRAMMING

All timer modes available on the PI/T module can be utilized with the
VMIVME-2511. Port C pins PC1/TIN and PC2/TOUT are specifically buffered as input
and output, respectively, for use as timer input and timer output pins.

4.3.4 INTERRUPT PROGRAMMING

All interrupt programming modes available on the PI/T module can be utilized
with the VMIVME-2511, provided that those port pins associated with interrupts are
configured as such. See Section 5.2. Interrupts from the two PI/T modules on-board
the VMIVME-2511 are generated by the MC68153 BIM. The programming of the BIM
and PI/T modules concerning interrupts should follow the flowchart shown in Figure
4-1. The port interrupt service routine should follow the sequence in Figure 4-2. To
program the timers for interrupts, see the flowchart in Figure 4-3.

4-13

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



500-002511-000

INITIALIZE FOR INTERRUPTS

VMIVME-2511 JUMPERED
FOR INTERRUPTS.
START SEE SECTION 5.2

PROGRAM PI/1
MODULES FOR PORT OR
TIMER INTERRUPT
INCLUDES INTERRUPT
VECTOR INITIALIZATION

PROGRAM BIM CONTROL
REGISTERS. PROGRAMMING
INTERRUPT LEVEL AND
SETTING BIT 3 AND 4
IN THE CONTROL REGISTER

EXIT

FIGURE 4-1. INTERRUPT PROGRAMMING SEQUENCE
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PORT
INTERRUPT

DETERMINE
WHICH STATUS
BIT IN PI/T
CAUSED INT.
BASED ON TWO
BITS OF VECTOR

2 LSB BITS OF THE
PORT INTERRUPT
WRITE A 1 OVER VECTOR SIGNIFY THE
STATUS BIT INTERRUPT SOURCE
CORRESPONDING | __ __ __ __
TO WHICH HX PIN 00-H1
CAUSED INT. 01-H2
10-H3
11-H4

SET BIT 4 IN BIM
CONTROL
REGISTER

CORRESPONDING

TO INTERRUPT

CHANNEL BEING
ACK.

EXIT

FIGURE 4-2. PORT INTERRUPT ROUTINE
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TIMER
INTERRUPT
I
______ L - —
I I
I I
H| l
RESET TIMER
STATUS REGISTER DISABLE TIMER IN
IN PUT ON BOARD PIT
I I
I I
SET BIT 4 IN BIM SET BIT 4 IN BIM
CONTROL REGISTER CONTROL REGISTER
CORRESPONDING CORRESPONDING
TO INTERRUPT TO INTERRUPT
! |
! |
I
| ENABLE TIMER ON
BOARD PTS.
I
|
1
I
| I
______ - - - I
|
I
|
EXIT

FIGURE 4-3. TIMER INTERRUPT SEQUENCE
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4.3.5 SAMPLE PROGRAMS

Detailed sample program listings are provided in Appendix D to assist the user in
programming this product. Appendix D1 provides a detailed listing of a test that
transfers data from the P3 to P4 connector using the interlocked handshake mode.
Appendix D2 provides a detailed listing of a test that verifies all interrupt levels of the
68153 BIM integrated circuit. Appendix D3 provides a detailed listing of a test that
writes data to port A (P3 connector), interrupts on the H1 status handshake line, reads
data in on Port A (P4) and stores data in memory.
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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 as 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).

5.1.1 SWITCH AND JUMPER LOCATIONS

Refer to Figure 5-1 for the locations of the switches and jumpers described in this
section.

5.2 PHYSICAL INSTALLATION

CAUTION: Do not install or remove boards while power is applied.

Deenergize the equipment and insert the board into an appropriate slot of the
chassis, while ensuring that the card is properly aligned and oriented in the supporting
card guides. Slide the card smoothly forward against the mating connector until firmly
seated.

5.3 ADDRESS MODIFIERS

The VMIVME-2511 is configured at the factory to respond to short supervisory 1/0
access. This configuration can be changed by installing jumper J9 to enable the board
to respond to short non-privileged 1/O access.

5.4 JUMPER CONFIGURATION AND DETAILED I/O CONFIGURATION

The following block diagrams show the detailed jumpering options available on
the VMIVME-2511. The block diagrams reference P1/T #1. Jumper Definition Table 5-1

explains the function of each jumper in detail, in addition to defining some jumpers not
shown in Figure 5-2.
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FIGURE 5-1. SWITCH AND JUMPER LOCATIONS
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P3 CONNECTOR

t

PAD-PA7 . ) | .
4 7 |
DIR | J21 |
i
S\HW\,—LO
03.1__- |
|
- |
PBO-PB7 l
/ > +—>
8 8 I
DIR
J22 |
5VJ\N\/—[‘° 0:1_ I
= |
|
PC4-PC7 |
v > [e—r >
4 4 |
EN |
J23 |
5v—W\,_|_O
01— |
PCO |
v > 0 |
J26 J34
7] 0 ]
— | >
PC1
0 '[> |
Jo7 J35 |
0 0 >
H2 |
U ’D ) |
J24 J32 |
0 1 0 >
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4 ’{> D |
J25 J33 |
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R 1 >
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* OPTIONAL IO BUFFERS
FIGURE 5-2. DETAILED IO BLOCK DIAGRAM
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TABLE 5-1. JUMPER DEFINITION TABLE

JUMPER NUMBER

J1

J2

J3

J4

J5

J6

J7

J8

J9

J10

1 1 1 11 I
L 3 1 L

J11

— J12 —

— J13 -

— J14 —

_ Ji5

— J16 —

DEFINITION

Install for Short Non-Privileged I/O Access;
otherwise, VMIVME-2511 responds to Short
Supervisory 1/0 Access.

Install to Conn. PI/T #2 PC3 to the P4 Conn.

Install to configure PI/T #2 PC3 pin for Timer Interrupt
Request

Install to connect PI/T #2 PC5 to P4 Conn.

Install to configure PI/T #2 PC5 pin for Port Interrupt
Requests

Install to connect PI/T #2 PC6 to P4 Conn.

Install to configure PI/T #2 PC6 for Port Interrupt
Acknowledge

Install to conn. PI/T #2 PC7 to P4 Conn.

Install to configure PI/T #2 PC7 for timer Interrupt
Acknowledge

Install to configure PI/T #1 PC3 for Timer Interrupt
Request

Install to Conn. PY/T #1 PC3 to P3 Conn.

Install to configure PI/T #1 PC5 for Port Interrupt.
Requests

Install to Conn. PI/T #1 PC5 to P3 Conn.

Install to configure PI/T #1 PC6 for Port Interrupt
Acknowledge

Install to connect PI/T #1 PC6 to P3 Conn.

Install to configure PI/T #1 PC7 for Timer Interrupt
Acknowledge

Install to conn. PI/T #1 PC7 to P3 Conn.

5-4
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TABLE 5-1 (CONT'D). JUMPER DEFINITON TABLE

JUMPER NUMBER DEFINITION
J38* Install to configure port pins PAG-PA7 of PI/T #2
as an output port; otherwise, the port is an input port.
J39* Install to configure port pins PB@-PB7 of PI/T #2
as an output port; otherwise, it is input port.
J19 Install to configure port pins PC4-PC7 of PI/T #2
as an output port; otherwise, it is an input port
J36* Install to configure port PAG-PA7 of PI/T #1 as
an output port; otherwise, the port is an input port.
J37* Install to configure port PBG-PB7 of PI/T #1 as
an output port; otherwise, it is an input port.
J18 Install to configure port pin PC4-PC7 of PI/T #1
as an output port; otherwise, it is an input port
[: J20 — ** Install to configure PI/T #1 H2 as an input.
J28 Install to configure PUT #1 H2 as an output*.
[ J21 - i Install to configure H4 of PI/T #1 as an input.
J29 Install to configure H4 of PI/T #1 as an output.
— J22 — ** Install to configure PCO of PI/T #1 as an input.
— J30 - Install to configure PCQ of PI/T #1 as an output.
— J23 — ** Install to configure PC1 of PI/T #1 as an input.
L J31 Install to configure PC1 of PI/T #1 as an output.
— J32 — ** Install to configure PI/T #2 H2 as an output.
- J24 Install to configure H2 of PI/T #2 as an input.
— J33 — ** Install to configure H4 of PI/T #2 as an output.
. J25 Install to configure H4 of PI/T #2 as an input.
— J34 4 Instali to configure PCQ of PI/T #2 as an output.
— J26 — Install to configure PCQ of PI/T #2 as an input.
5-5
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TABLE 5-1 (CONT'D) JUMPER DEFINITION TABLE

JUMPER NUMBER DEFINITION
J35 o Install to configure PC1 of PI/T #2 as an output.
I: Ja7 :I Install to configure PC1 of PI/T #2 as an input.

*NOTE 1: These four jumpers are used only on the buffered /O Option.

** NOTE 2: Jumpers paired with brackets are mutually exclusive. If one of the jumper
pairs is installed, the other jumper in the pair must not be installed or damage may result
to the VMIVME-2511 or to field electronics connected to the VMIVME-2511.
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5.5 ADDRESS SELECTION SWITCHES

The VMIVME-2511 occupies 256 words of short I/O address space. The base
address is selected by a single DIP switch, as shown in Figure 5-3.

ON
ON,CLOSED =0

sw1 |1 2 3 4 5 6 7 8

1 OFF, OPEN = 1
®| OFF OFF OFF OFF OFF OFF OFF OFF

A15  A14  A13  A12 A1l A10 A09 A0S

BASE ADDRESS = FFXX = 1111 1111 XXXX XXXX

FIGURE 5-3. ADDRESS SELECT SWITCH, SW1

The example shown selects a base address of FFXX hexadecimal.

5.6 1/0 CABLE AND CARD-EDGE CONNECTOR CONFIGURATION

The VMIVME-2511 is designed to receive contact inputs via two flat ribbon cables
connected to connectors P3 and P4 as shown in Figure 5-4. Conductor #1 is shown at
the bottom of the connector as it plugs into the header, due to pin #1 of P3 and P4
being mounted as shown.

Using a flat ribbon connector that has Row C as the end circuit, all of the odd
numbered conductors of the cable are grounded due to Row C of P3 and P4 being
connected to VMEbus ground. Therefore, all even numbered conductors of the cable
are contact input signals coming into the VMIVME-2511. If a cable connector were
used that has Row A as the end circuit, all odd numbered conductors would be signal
conductors, while the even numbered conductors would be ground.

Tables 5-2 and 5-3 shows the P3 and P4 connector pin assignment for the 64
input channels of the VMIVME-2511. Cable conductor/signal assignment will depend
on the type of cable connector chosen (Row A or Row C as end circuit).

A compatible cable connector for the VMIVME-2511 is Panduit #120-964-455E.

Strain relief is Panduit #100-000-032. Header connector 15, Panduit #120-964-053A,
is soldered to the P.C. Board.

5-7
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HEADER CONNECTOR
v 4

L # saIlIITIIIIIIGeIsIadrissEelseiianll

&— PIN#32 64-CONDUCTOR FLAT

P1 P3 RIBBON CABLE
é—— PIN #1 eSiiairoIeIIITIIIsIIIINIsISIcIne:
CIRCUIT E N

SIDE é___ PIN #32 CONDUCTQOR #1
P4 64-CONDUCTOR FLAT
RBBONCABLE .
. . PIN #1 ? ..................... 1\ ............
YMIYME-2511 PIN HOLE #1 CONDUCTOR ¥1

FIGURE 5-4. CABLE CONNECTOR CONFIGURATION
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TABLE 5-2. P3-PI/T#1 PIN-FUNCTION ASSIGNMENT

PIN FUNCTION PIN FUNCTION
32 PAO 16 PB6
31 PA1 15 PB7
30 PA2 14 H3
29 PA3 13 H4
28 PA4 12 PCQ
27 PA5 11 PCH
26 PAG 10 PC2
25 PA7 09 PC3
24 H1 08 PC4
23 H2 07 PC5
22 PBQ 06 PC6
21 PB1 05 PC7
20 PB2 04 N.C.
19 PB3 03 N.C.
18 PB4 02 N.C.
17 PB5 01 N.C.
5-9
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TABLE 5-3. P4-Pl/T#1 PIN-FUNCTION ASSIGNMENT

PIN_ FUNCTION PIN_ FUNCTION
32 PAO 16 PB6
31 PA1 15 PB7
30 PA2 14 H3
29 PA3 13 H4
28 PA4 12 PCO
27 PA5 11 PC1
26 PAG 10 PC2
25 PA7 09 PC3
24 H1 08 PC4
23 H2 07 PC5
22 PBQ 06 PC6
21 PB1 05 PC7
20 PB2 04 N.C.
19 PB3 03 N.C.
18 PB4 02 N.C.
17 PB5 01 N.C.
5-10
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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 should 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/O connections

T @ropop

User level repairs are not recommended. Contact factory for a Return
Authorization Number.

6.2 MAINTENANCE PRINTS

Appendix A contains 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 agrees to either repair or replace, at
VMIC's facility and at VMIC's discretion, any part, component, subassembly
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
one week after the customer's discovery of such defect.

In order to return the defective product or part at VMIC's expense, the
customer must contact VMIC's Customer Service Department to obtain a Call
Ticket Number. After a Call Ticket Number has been obtained, the product or part

6-1
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claimed to be defective may be returned (transportation collect for surface UPS) to
VMIC. Any replaced or repaired product or part will be shipped back to the
customer at the expense of VMIC.

The customer should be aware that the above process can sometimes
take up to eight days for the shipment to reach VMIC. The customer has the option
to ship the defective product or part at his own expense if he cannot afford this
possible delay.

There shall be no warranty or liability for any VMIC products or parts
which have been subject to accident, negligence, misuse by the customer, or
modification by the customer without VMIC approval.

There shall also be no warranty or liability for any VMIC product or part
damaged from customer's misapplication of electrical power, the insertion or
removal of boards from backplanes and/or 1/O connectors with power applied or
board damage resulting from loss of electrical power.

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 handling and shipping
the returned product or part.

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

Notwithstanding anything herein to the contrary, VMIC reserves the right
to discharge its applicable warranty by refunding the purchase price and taking
back the item or items sold to buyer hereunder.

THE FOREGOING WARRANTY AND REMEDY ARE EXCLUSIVE AND VMIC
SHALL HAVE NO OTHER OR ADDITIONAL LIABILITY TO BUYER OR 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 OR 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 ITEM 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. Board Exchange
b. Fixed Price Repair

Category 1 (board 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 if VMIC has the product in stock. Customers should contact VMIC prior to
returning products for repair to determine stocking status.

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

6.4.2 Repair_ Pricing

Board exchange is 50% of the current list price. Fixed price repairs are
performed at 25% of the current list price.

(Repair prices are subject to change without notice).
6.4.3 Payment Net 30 days.

Return authorizations are required on all product repairs, and all
purchase orders should refer to VMIC's return authorization number assigned by

VMIC's Quality Assurance Department.

6.4.4 Shipping Charges

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

6.4.5 Shipping Instructions

The type of packaging used to ship the board depends on whether the
board is shipped singly, in a chassis, or packaged with other boards. The shipper
should carefully pack the board(s), using the same precautions listed in the
"unpacking procedures" paragraph (Section 5, paragraph 5.1). The user should
utilize the same (or equivalent) protective packaging container for reshipment as
was provided by VMIC.

6-3
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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 boards that were repaired out of warranty. See standard
condition of sale for boards repaired within the warranty.

6.4.7 Exclusions

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

6-4
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i - MC68230L8
— SEMICONDUCTORS MC68230L10

] 3501 €D BLUESTEIN BLVD AUSTIN TEXAS TgT0t

Advance Information
l HMOS

(HIGH-DENSITY N-CHANNEL

MC68230 PARALLEL INTERFACE/TIMER SILICON-GATE)
PARALLEL INTERFACE/TIMER
l The MC68230 Paraliel Interface/ Timer provides versatile double buf-
fered paraliel interfaces and an operating system oriented timer 1o

MC68000 systems. The parallel interfaces operate in unidirectional or
bidirectional modes, either 8 or 16 bits wide. In the unidirectional
modes, an associated data direction register determines whether the
port pins are inputs or outputs. In the bidirectional modes the data
direction registers are ignored and the direction is determined
dynamically by the state of four handshake pins. These programmable
} handshake pins provide an interface flexible enough for connection to a

wide varnety of low, medium, or high speed peripherals or other com-
puter systems. The P1/T ports allow use of vectored or autovectored in-
terrupts, and also provide 3 DMA Request pin for connection to the
MC68450 Direct Memory Access Controlier or a similar circuit. The PI/T

' L SUFFIX

o CERAMIC PACKAGE
tmer contains a 24-bit wide counter and a 5-bit prescaler. The timer P SUFFIX CASE 740
may be clocked by the system clock (PI/T CLK pin) or by an external B PLASTIC PACKAGE
clock (TIN pin}, and a 5-bit prescaler can be used. 1t can generate AVAILABLE 2082
perodic interrupts, a square wave, or a single interrupt after a pro-

= grammed tme period. Also 1t can be used for elapsed ume measure-
ment or as & device watchdog. PIN ASSIGNMENT

PRI

. ps 1 -/ shos
® MCB88000 Bus Compatible C ) 303
® Port Modes Include: 08 4
Bit 170 p7 Q33 26 D2
Umdirectonal 8-Bit and 16-Bnt pac ] 4 45 PO
Bidirectional 8-Bit ando16»8n parl] 5 a2 hoo
i ® Selectable Handshakin 1ons —
1@ ing bpro pa2(] 6 33 pPrw
® 24-Bit Programmable Timer W E bDT_‘:C-‘(
A
® Software Programmable Timer Modes 42 —
. pas ] 8 a1 pcs
® Contains Interrupt Vector Generation Logic

"" ® Separate Port and Timer Interrupt Service Requests Pas g 9 40 P ik

E ® Registers are Read/Wnite and Directly Addressable Pas {J 10 39 PRESET

et
® Registers are Addressed for MOVEP (Move Peripheral) and DMAC pPa7 j 11 38 Pvss

Compatbility veer 12 37 R rerTiACR
. H1 g 13 36 ) PC6PIACK
gt H2 [ 14 35 P PC5PIRG
H3Q 15 34 ) PCa/DMAREQ
Ha [ 16 33 PPC3 TOUT
peol] 17 32 Prc2:TIN
pe1 (] 18 31 PPay
,,,,, P2 {0 19 30 ppco
pB3Q 20 29 P RS?
wd PBa(] 21 28 [JRS2
pas( 22 27 PRS3
pB6 Q 23 26 [IRs4
B p7 [ 24 25 PRSS
e This gocument contains information on a new product Speciticaiions and informaton herein O©MOTOROLA INC 198 ADI-860
are subject 1o change withput notice
o
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FIGURE 1 — PI/T SYSTEM BLOCK DIAGRAM

— 1

DO-D15 A1-A23 R W MV 4 R/W RS1-RS5 DO-D7
FC2-0 +=} Agdress and I
TRE IACK Decooef |
LDS eco oo PAD-7
L pce/PiacK ‘ 5
-1 PC7/TIACK lr—a H2
MCE8000 MC68230 [— H3
m . H4
T PCS/ PCA
= L5348 PC3/TOUT -— STTAREG
Pu +5V PUT e Pc2:7IN
IPLO
ft—a PC1
DTACK DTACK
RESET Cux veg veg

IR

POWER CONSIDERATIONS

The average chip-junction temperature, T3, in °C can be obtained from:
Ty=Ta~+(Ppebja) (a}}
Where:
Ta= Ambient Temperature, °C
6 A = Package Thermal Resistance, Junction-to-Ambient, °C/W
Po=PINT + PPORT
PINT=ICcCcx Ve, Watts — Chip Internal Power
PpORT = Port Power Dissipation, Watts ~ User Determined

For most applicauons PPORT < PINT and can be neglected. PPQRT may become signihicant if the device 1s configured 1o
danve Darlington bases o1 sink LED loads

An approximate relationship between P and T if PPORT 1s neglected! is

Po=K—(T,+273C) (2)
Solving equations 1 ang 2 for K gives
K= Pp®:Ta~ 2700 ~ 8 a0PD2 (3

Where K 15 a constant pertaining 1o the particular part K can be determined from equation 3 by measuring Pp (at equilibrium)

foraknown Ta. Using this value of K the values of Ppy and T can be obtained by solving equations 11} and {2) iteratively for any
value of Tp

@ MOTOROLA Semiconductor Products Inc.
2

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



L MC68230L8*MC68230L10

MAXIMUM RATINGS
Characteristics Symbol Value Unit This device contains circuitry to protect the
nputs agamst damage due to high static
Supply Voliage vee 0310 +70 v voltages or electric figtds; however, it is agd-
- Input Voltage Vin -03w0+70] V vised that normat precuations be taken 10
Operating Temperature Range TA 01070 °C avoid apphcation of any voltage higher than
i Storage Temperature Tsig ~8 10 +150 | °C maximum-rated voltages to this high-
) impedance circuit. Reliability of operation 1s
enhanced if unused inputs are tied to an ap-
THERMAL CHARACTERISTICS propriate logic voltage level (e.g., either Vgg
I Characteristics Symbol Value Rating or Vo)
Thermatl Resistance
Cerarmic AT 50 °C/W

} DC ELECTRICAL CHARACTERISTICS (Vee=5.0Vde 5%, To=0 10 70°C unless otherwise noted)

Characteristics Symbol Min Max Unit
Input High Voliage All inputs Vin V§s+20 vee v
Input Low Voltage Al Inputs Vi Vss-03 | Vgg+ 08 v
Input Leakage Current (V,n=0105 25 V) H1,H3, R/W, RESET, CLK, RG1-RS5 08 hin — 10.0 A
Three-State (Oft State) Input Current (Vin=0.4102.4) DTACK, PCO-PC7, DO-D7 | - 20 A
' H2, H4, PAQ:PA7, PBO-PB7 | TSI -0 -10 mA
J Output High Voltage
I = - - -
I|t§§§= _ﬁiﬁ\; Y/CCCC ) M2, He, PBOPET POFPAY | VOH | VSS+24 - v
ULoag= — 100kA. Vo =rmin) PCO-PC7
- Output Low Valiage o
] Loag=88mMA, Ve =min) PC3/TOUT, PC5/PIRQ VoL B 0s v
h oad=53mA. Ve =min) D0-D7, DTACK |
ULoad=24mA. Vee=min) PAO-PA7, PBO-PB7, H2, H4, PCO-PC2, PC4, PC6, PCT
Internal Power Dissipation (Measured at T =0°C) PINT - 500 mwW
J Input Capacitance (V,,=0, To=25°C, f= 1 MHz) Cin - 15 pF
CLOCK TIMING 1See Figure 2)
8 MHz 10 MHz
Characteristic Symbol MC68230L8 MCB8230L10 Unit
Min Max Min Max
Freguency of Operation f 20 80 20 100 MHz
. Cvcie Time leye 125 500 100 500 ns
: ) . 1 55 250 45 250
;, Ciock Pulse Width ICC}: 55 250 5 750 ns
ICr - 10 - 10
[ Clock Rise and Fall Times ‘g? _ 10 _ 10 ns

FIGURE 2 — INPUT CLOCK WAVEFORM

teye !
‘_‘KCLE." [“[CH
20v
o8V
Cr = 1Ct

@ MOTOROLA Semiconductor Products Inc.
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AC ELECTRICAL CHARACTERISTICS Vee=50Vde £5%, VS=0 Vdc, Ta=0°C 1o 70°C)

8 MMz 10 MHz
Number Characteristic MC68230L8 [ MC68230L10 Unit
Min | Max | Min| Max
1 R/W, RS1-RS5 Vaiid 10 €S Low [Setup Time) 0 - o — ns
2010) CS Low to R/W and RS1-RS5 Invalid [Hold Time) Wl - | 6] - ns
3i1) CS Low 1o CLK Low (Setup Time) 30| - 20 -~ ns
42) CS Low 10 data Out Valid iDelay) - 75 - 60 ns
5 RS1-RSS5 Vahd to Data Out Vahd (Delay} — 140 - 100 ns
6 CLK Low to DTACK Low {Read/Write Cycle) {Delay) 0 70 0 60 ns
743) DTACK Low to C5 High (Hold Time) 0 - 0 - ns
8 CS or FIACK or TTACK High to Data Out Invaid (Hold Time) 0 - 0 - ns
9 CS or PIACK of TIACK High 10 DO-D7 Hhgh-impedance (Delay) ~ {50 ] - 4 ns
10 CS or PIACK or TIACK High to DTACK High (Delay) - {8 | - | 30 ns
1 CS or PIACK or TIACK High 10 DTACK High Impedance {Delay) - Lwo| - | 85 ns
12 Data Invalid to €5 Low (Seiup Time) 0 - 0 - ns
13 CS Low 1o Data In iNvalid (Hold Time) 100 | - 65 — ns
14 Input Data Vahd 1o H1IH3) Asserted (Setup Time) 100 - 60 - ns
15 H1(H3) Asserted to Input Data invalid (Hold Twne) 20 - 20 - ns
16 Handshake Input H1iH4) Pulse Width Asserted 40 -~ 40 - ns
17 Handshake Input iH1-H4) Pulse Width Negated 40 - 40 — ns
18 HI1IH3) Asserted 1o H2IH4) Negated (Delay) - 150 - 120 ns
19 CLK Low 10 H2tH4) Asserteg (Delay) - 100 - 100 ns
2014 H2{H41 Asserted 1o H1(H3) Asserted 0 -~ a - ns
215 CLK Low 1o H2iH4) Puise Negated (Delay) - 125 - 125 ns
219,11 | Synchronized H11H3' 1o CLK Low on which DMAREQ 15 Asserted 25 [ 35| 25| 35 | CLK Per
tSee Fiqures 13 and 14)

23 CLK Low DMAREQ is Asserted 10 CLK Low on which DMAREQ 1s Negated 3 3 3 3 CLK Per
24 CLK Low 10 Ouiput Data Vahd (Deay) IModes 0. 1) ~ 15C 120 ns
258 11 Svrchronizeg H1IH31 1o Output Data invaid tMades 0, 1 15 25 51 2% CiK Per
26 H1 Negated ¢ Ouiput Daia Vald (Modes 2. 3 - 70 - 50 ng
27 H1 Assertec 1o Cutput Data hugn Impegance (Modes 2, 3! 8] iC ¢ 70 ns
28 Reac Data Vard 1o DTACK Low iSetur Time! 9 - o - ns
29 CiLK Low to Dawa Cuiput Vaid tintenupt Acknowiedge Cycle: = 120 - 100 ns
30171 H1iF3i Assertea 1o CLK High 1Setup Turel 50 - 40 - ns
31 PIATK cr TIACK Low 1o CLK Low (Setup Time 50 - 40 - ns
32001 Synchromzed €5 1o CLK Low an whieh DMAREQ is Asseried 3 3 3 3 CLK Per

(See Figures 33 ang 14t
3313, 11y Svnchrorized H1iH3 10 CLK Low on which H2tH4) s Asserted 35145 1351} 45 CLK Per
34 CLK Low 1o DTACK Low Unterrupt Acknowledge Cycie {Detay) - 75 - 60 ns
3 CLK Low to DMAREQ Low (Delay! [ ¢ [s2c | o [ ne
36 CLK Low 10 DMAREQ High (Deiay! 0 |26 o | 100 ns
- CLX Low 10 PIRQ Low or High Impedance - 200 - 150 ns
— (8 TIN Frequency tExierna Clock) - Prescaler Used 0 1 0 1 FelkiHZB)
- TIN Frequency (External Clock! ~ Prescaler Not used 0 132 o] 1:32 |FoikiHzng)
- TIN Pulse Widih High or Low IExternal Clock) 55 - 45 - ns
— TIN Pulse Wrdtn Low (RuniHalt Controll 1 - 1 - CLK
- CLK Low 10 TOUT High, Low, or High impedance 0 200 G 150 ns
- CS, PIACK . os TIACK Fugn 10 €5, PIATK. or TIACK Low 50 | - |30 - ns
NOTES

1 This speciticaton only apples if the PI/ T had compieted all operations imtiated by the previous bus cycle when CS was asserted Follow-
'ng a normal read or write bus cycle, all operations are compiete within three CLKs atter the faling edge of the CLK pin on which DTACK
DTACK 15 postponed

was asserted It CS is asserted prior 1o completion of these operations, the new bus Cycle. and hence:.

It alt operations of the previous bus cycle were compiete when CS was asserted, this specification 1s made only to insure that DTACK s as

serted with respect 10 the fatln

setup tme s violated. DTACK may pe asserted as shown, or may be asserted one clock cycle iater

2 Assurming the RS1.-RS5 1o Data Vahid tme has also exprred

@ MOTOROLA Semiconductor Products Inc.

g edge of the CLK pin 3s shown in the uming diagram, not 1o guarantee cperatior of the part 1t the C6
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3 This specitication :mposes a lower bound on CS low tme, guaranteeing that CS will be low for at least 1 CLK pernod
4 Tris specitication assures recogmiton of the asserted edge of H1(H3)

5 This specihcation apphes only when a pulsed handshake option 1s chosen and the pulse 1s not shortened due 1o an early asserted edge of
HItH3)

6 CLK refers 10 the actual frequency of the CLK pin, not the maximum allowable CLK frequency.

7. 1 the setup tme on the nsing edge of the clock is violated, H1{H3) may not be recognized until the next rising of the clock.

8 This hmit applies to the frequency of the signal at TIN compared 1o the frequency of the CLK signat during each clock cycle. If any period of
the wavetorm at TIN 1s smalier than the pentod of the CLK signat at that instant, then it is likely that the timer circuit will completely ignore
one cycle of the TIN signal

If these two signals are denved trom different sources they will have different instantaneous trequency variations. In this case the frequency
appiied 10 the TIN pin must be distinctly less than the frequency at the CLK pin to avoid lost cycles of the TIN signal. With signals derived
trom difterent crystal osciliators apphed 10 the TIN and CLK pins with fast nse and tall umes, the TIN frequency can approach 80 10 0% of
the frequency of the CLK signal without a loss of a cycle of the TIN signal.

it these two signals are denved irom the same frequency source then the frequency of the signal apphed to TIN can be 100% of the fre-
auency atl the CLK pin They may be generated by different buffers from the same signat or one may be an inverted version of the other.
Tne TIN signai may be generated by an "AND’" function of the clock and a control signal.

9 The maximum vailue 1S Causea by a peripheral access (H11H3) asserted) and bus access (TS asserted) occurnng at the same tme
13 See BUS INTERFACE CONNECTION secuon for exception

TSy nchrorized means nat the input sigral has been seen by the PI'T on the appropriate edge of the clock insing edge for H1tH3) and falling
eage 121 TS0 tRefer 10 tne BUS INTERFACE CONNECTION secuion tor the exception concerning T3 |

FIGURE 3 — BUS READ CYCLE TIMING
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NOTE Timing measurements are reterenced to and trom a low voltage of 0.8 volts and a8 tugh voltage of 2.0 volts, unless otherwise noted
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FIGURE 4 — BUS WRITE GYCLE TIMING
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FIGURE 5 — INTERRUPT ACKNOWLEDGE
FUNCTIONAL TIMING DIAGRAM
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Note Titming measurements are reterenced 1o and rom a 10w voltage of 0.8 volts and a mat voltage o 2 0 voils aniess atherwise noted
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FIGURE 6 — PERIPHERAL INTERFACE INPUT TIMING
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NOTE: Timing diagram shows H1, H2, H3, and H4 asserted low,
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