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14.2 GPIB INTERFACE BOARD (IEEE-488-1978)

14.2.1 INTRODUCTION

The GPIB (General Purpose Interface Bus) Interface is contained on a
standard PI 540 Microcomputing Section PC board. It can reside in any card
slot on the Microcomputing Motherboard and connects via a flat ribbon cable to
a GPIB connector on the chassis rear panel. The GPIB Interface Board contains
the hardware interface between the PI 540 bus and the GPIB as well as up to
4K bytes of software which determines bus protocol.

When appropriate during the following discussion, please refer to the
State Diagram, figure 14.2-1, and to the schematic diagram, board layout, and
parts 1ist that are included at the end of this section.

U10 and U13 decode the PROM address and the MC68488 I/0 ports and gener-
ate the appropriate chip selects and bus buffer enable signals. U4 provides
the necessary handshaking for communications on the GPIB, as well as buffering
the actual transferred data. The interface to the bus is accomplished through
U2, U3, U5, and U6 which are bus drivers designed specificaily for the GPIB.
These buffers normally operate in the open-collector mode, which is required
if a parallel-poll operation is to be performed. If 3-state operation is
desired, a jumper may be opened.

Upon a Read-Address-Switch-Register command to the MC68488, one-half of
Ul feeds the Interface Address Select Switches to the data bus. The other
half of Ul is used for inverters. The c¢ircuits consisting of Ull, Ul12, U13,
and U15 form a pair of state machines used to synchronize the operation of
the MC68488 GPIA (General Purpose Interface Adapter) to the PI 540's 8085
processor. Ul4 divides the 8085 clock to a frequency compatible with the
MC68488 and provides clock phase (@0 and @§3) information for the state
machines.

The chip select sync state machine holds off the MC68488 address select
(488SEL-) from the 8085 until the MC68488 clock goes high (§0 time). The
chip select is then held low until 488SEL- goes high.

The MC68488 is too slow to run directly as an 8085 peripheral so it
operates semi-asynchronously to the 8085. A RW sync state machine is required
for 8085 accesses to the MC68488 to be performed properly. This machine pulls
the READY 1ine low one state time after the M(C68488 is accessed, to hold the
processor in its read/write operation. It then waits until just before the
MC68488 clock goes low (read), or just after (write), before letting the READY
1ine go high again. This provides the proper synchronization between the
MC68488 and the 8085.

14.2.3 ALTERNATE CONFIGURATIONS

A jumper is provided to allow either open collector or active (3-state)
interface to the GPIB. For those systems employing parallel polling, open

14.2-1
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collector operation is required. The board is normally shipped from the
factory in the open collector configuration (with jumper installed).

14.2.4 SCHEMATIC, BOARD LAYOUT, & PARTS LIST

The schematic diagram, board Tayout, and parts list for the GPIB
Interface Board are contained on the following pages.

14.2-2
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15.0 SIGNAL AND INTERCONNECTION TABLES

15.1 INTRODUCTION

The following tables are available for reference as needed:

Table 1, Interboard Signals —a list of all signals that go between
circuit Boards. The list is arranged alphabetically by signal acronym. Each
entry comprises the signal acronym, the expanded signal name, and the source
and destination connector pins.

Table 2, Microcomputer S1 Connector —the pin-out for all the S1 con-
nectors ont —he W1crocomputer Motherboard. The table is arranged by pin number

and gives signal acronyms only. For signal name expansion or source and des-
tination information on a particular signal, please refer to table 1.

Table 3, Function S1 Connector —the pin-out for all the S1 connectors
on the Function Motherboard. The table is arranged the by pin number and
gives signal acronyms only.

Table 4; J3 Connector, Function Motherboard; J2 Connector, Microcomputer
Motherboard —the pin-out of the two connectors for the interconnecting
cable between the two motherboards. For cross-reference purposes, the table
aiso lists, for each signai acronym, the corresponding MS1 and FS1 connector
pins (regarding MS1 and FS1, please refer to the symbol explanation given
later in this Introduction).

Table 5; S2 Connectors, Function Motherboard —the pin-out for each S2
connector on the Function Motherboard. The table consists of signal acronyms
arranged in a matrix of pin-number x circuit-board-name (and slot letter).

Table 6; J4 Connector, State Probe, B Channel —the pin-out for
connector J4, State inputs from the Model 51A Probe for the B channel.

Table 7; J5 Connector, State Probe, A Chénne] —the pin-out for
connector J5, State inputs from the Model 51A Probe for the A channel.

Table 8; J6 Connector, Timing Probe —the pin-out for connector J6, the
Timing input from the Model 80 Probe.

Table 9; J7 Connector, Self-Test Data/Status —the pin-out for
connector J7, the Self Test output for Data and Status information.

Table 10; J8 Connector, Self-Test Address —the pin-out for connector
J8, the Self Test output for Address information.

Table 11; J14 Connector, Video Display; J11 Connector, Display Module;
J12 Connector, Display Module —a composite pin-out of connectors J11, J12,
and J14 showing the interconnections between these three connectors. Jll con-
nects to the Display Module and is wired to J12 and P14; J12 mates to P12 in
a two-conductor cable coming from the Power Supply; and J14 is on the Video
Display Board. (Please refer to the Connector/Cables Diagram in section 2.1,
Chassis, for further details.)
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Table 12; J21 Connector, Waveform; J15 Connector, Video Display —the
pin-out for connectors J15 and J21 that terminate an interconnecting cable
carrying video-related signals between the Video Display Board and the
Waveform board.

Table 13; J10 Connector, Keyboard; J1 Connector, Microcomputer Mother-
board —the pin-out for connectors J1 and J10 that terminate an
interconnecting cable carrying keyboard signals between the Microcomputer
Motherboard and the Keyboard Interface Board. (J10 is actually a hole pattern
on the Keyboard Interface Board into which a header on the cable is soldered.)

Table 14; J9 Connector, Function Motherboard Power —the pin-out of the
Function Motherboard connector J9, which terminates a cable bringing power
from the Power Supply.

Table 15; P13 Connector, Power Supply —the pin-out for connector P13,
which terminates a cable hard-wired to the Power Supply. P13 connects to J13,
a connector that terminates a cable bringing input voltages to the Power
Supply from the Chassis.

Following is an explanation of the symbols used in these tables to
designate the connector pins:

MS1-35 —the M indicates the Microcomputer Motherboard; the S1
is the connector designator; and the 35 is the pin
number. (Recall that the S1 connections for all circuit
boards in the Microcomputer Section are the same.)

FS1-35 —the F indicates the Function Motherboard. The function
of the remaining characters is the same as above. (The Sl
connections for all circuit boards in the Applications
Section are the same; but the FS1 connections are different
from the MS1 connections.)

S2B-35 —the B indicates the B slot in the Function Motherboard.
(The S2 connections are different for each board in the
Applications Section. There is no S2 in the Microcomputer
Section.)

J8-35 —the J8 is the connector designator. The leter J is used
for board-mounted connectors that accept mating connectors
that terminate a cable; the letter S is used for board-
mounted connectors that accept the edge-connector of another
PC board. (J is also used for cable-terminating connectors.
but S is not.)
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The slot assignments for the circuit boards in the Applications Section
are repeated here for convenient reference when using table 1:

lot Circuit Board

wm

(Front) Spare, for expansion
State Memory Board, B Group
State Control Board
State Memory Board, A Group
Timing Control Board
Timing Memory Board
Waveform Board

OO0 MmMG

15.2 TABLES

The tables described in the preceding paragraphs are presented on the
following pages.
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(intentionally blank)
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Table 1
TABLE 1
INTERBOARD SIGNALS

Signal Name Expansion

A0 Processor Address Bus, bit 0
Al Processor Address Bus, bit 1
A2 Processor Address Bus, bit 2
A3 Processor Address Bus, bit 3
A3- Processor Address, bit 3-

A4 Processor Address Bus, bit 4
A5 Processor Address Rus, bit 5
A6 Processor Address Bus, bit 6
A7 Processor Address Bus, bit 7
A8 Processor Address Bus, bit 8
A9 Processor Address Bus, bit 9
Al0 Processor Address Bus, bit 10
All Processor Address Bus, bit 11
Al2 Processor Address Bus, bit 12
Al3 Processor Address Bus, bit 13
Al4 Processor Address Bus, bit 14
Al5 Processor Address Bus, bit 15
Al5- Processor Address, bit 15-
ACLKINH+ Clock Inhibit, A channel
ACLKQUALIN- Clock Qualifier In, A channel
ACLKSEL Clock Select, A channel
ACONTROL (for future use)

ACQ1 Clock Qual-word-1 match, A ch
ACQ2 Clock Qual-word-2 match, A ch
ADLYWE- Delayed Write Enable, A chan
ALATCHCLK Latch Clock, A channel

ALE Address Latch Enable (8085)
ANALOGIN Waveform analog signal in
APDO A Probe Data, bit 0, State
APD1 A Probe Data, bit 1, State
APDz A Probe Data, bit 2, State
APD3 A Probe Data, bit 3, State
APD4 A Probe Data, bit 4, State
APD5 A Probe Data, bit 5, State
APD6 A Probe Data, bit 6, State
APD7 A Probe Data, bit 7, State
APD8 A Probe Data, bit 8, State
APD9 A Probe Data, bit 9, State
APD10 A Probe Data, bit 10, State
APD11 A Probe Data, bit 11, State
APD12 A Probe Data, bit 12, State
APD13 A Probe Data, bit 13, State
APD14 A Probe Data, bit 14, State
APD15 A Probe Data, bit 15, State
APROBCLK Probe Clock, A channel
APROBDREN-  Probe Data Remote Enable, A

Destination Source
J8-1, FS1-55 MS1-10
Jg8-2, FS1-24 MS1-41
J8-3, FS1-58 MS1-7
Jg8-4, FS1-28 MS1-37

MS1-59
J8-5, FS1-23 MS1-42
Jg8-6, FS1-2% MS1-40
J8-7, FS1-56 MS1-9
J38-8, FS1-57 MS1-8
J8-9, FS1-52 MS1-13
J8-10, FS1-53 MS1-12
J8-11, FS1-54 MS1-11
J8-12, FS1-27 MS1-38
J8-13, FS1-26 MS1-39
J8-14, FS1-44 MS1-21
J8-15, FS1-14 MS1-51
J8-16, FSi-45 MS1-26
MS1-58
Sep-7 S2E-7
S2D-37 S2E-8
J5-4 S2E-24
J5-9 S2E-27
S2E-21 S2D-19
S2E-22 S2D-18
#S2E-6 S2D-6
S2D-4 S2E-4
FS1-50 MS1-15
S2A-29  *BNC
S2D-56 J5-20
S2D-54 J5-22
S2D-55 J5-21
S2D-29 J5-16
S2D-53 J5-23
S2D-57 J5-19
S2D-52 J5-24
S2D-51 J5-25
S2D-58 J5-18
S2D-59 J5-17
S2D-28 J5-15
S2Db-27 J5-14
S2D-26 J5-13
S2D-23 J5-8
S2D-24 J5-10
S2D-25 J5-11
S?E-23 J5-2
S2D-14 SZ2E-43

15-
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Destination Source
S2D-21, S2E-25 J5-5
S2D-22 J5-7
J5-6 S2E-26
@S2D-20
@S2F-20
S2E-47 S2D-17
S2E-45 S2D-16
#S2E-5 S2D-5
J10-9 J1-9
J10-6 J1-6
J10-5 J1-5
J10-7 J1-7
J10-8 J1-8
S2F-7 S2E-38
S2F-37 S2E-39
J4-4 S2E-56
S2E-53 J4-9
S2E-51 S2F-19
S2E-52 S2F-18
J1-12 J10-12
J1-13 J10-13
J1-14 J10-14
J1-15 J10-15
J1-16 J10-16
J1-17 J10-17
J1-18 J10-18
J1-19 J10-19
S2E-37 S2F-6
S2F-4 S2E-34
S2F-56 Ja-20
S2F-54 J4-22
S2F-55 Ja-21
S2F-29 J4-16
S2F-53 J4-23
S2F-57 J4-19
S2F-52 J4-24
S2F-51 J4-25
S2F-58 J4-18
S2F-59 Jé-17
S2F-28 Ja-15
S2F-27 J4-14
S2F-26 J4-13
S2F-23 J4-8
S2F-24 J4-10
S2F-25 Jd-11
S2E-57 J4-2
S2F-14 S2E-44
S2F-21, S2E-55 J4-5
S2F-22 J4-7
J4-6 S2E-54
S2E-48 S2F-17

15-6

Table 1

Signal Name Expansion

AQl Probe Qualifier bit 1, A chan
AQ2 , Probe Qualifier bit 2, A chan
AQCLKSEL Clock Qualifier Select, A cha
ARMA State Arm-word match (TTL), A
ARMB State Arm-word match (TTL), B
ARST RESTART-word match, A channel
ATRIG+ Trigger-word match, A channel
AWE+ Write Enable, A channel

BAO+ Buffered Address Bus, bit 0+
BAO- Buffered Address Bus, bit 0-
BAl- Buffered Address Bus, bit 1-
BA2- Buffered Address Bus, bit 2-
BA3- Buffered Address Bus, bit 3-
BCLKINH+ Clock Inhibit, B channel
BCLKQUALIN- Clock Qualifier In, B channel
BCLKSEL Clock Select, B channel
BCONTROL (for future use)

BCQl Clock Qual-word-1 match, B ch
BCQ2 Clock Qual-word-2 match, B ch
BDBO Buffered Data Bus, bit 0

BDB1 Buffered Data Bus, bit 1

BDB2 Buffered Data Bus, bit 2

BDB3 Buffered Data Bus, bit 3

BDB4 Buffered Data Bus, bit 4

BDB5 Buffered Data Bus, bit 5

BDB6 Buffered Data Bus, bit 6

BDB7 Buffered Data Bus, bit 7

BDL YWE- Delayed Write Enable, B chan
BLATCHCLK Latch Clock, B channel

BPDO B Probe Data, bit 0, State
BPD1 B Probe Data, bit 1, State
BPD2 B Probe Data, bit 2, State
BPD3 B Probe Data, bit 3, State
BPD4 B Probe Data, bit 4, State
BPD5 B Probe Data, bit 5, State
BPD6 B Probe Data, bit 6, State
BPD7 B Probe Data, bit 7, State
BPD8 B Probe Data, bit 8, State
BPD9 B Probe Data, bit 9, State
BPD10 B Probe Data, bit 10, State
BPD11 B Probe Data, bit 11, State
BPD12 B Probe Data, bit 12, State
BPD13 B Probe Data, bit 13, State
BPD14 B Probe Data, bit 14, State
BPD15 B Probe Data, bit 15, State
BPROBCLK Probe Clock, B channel
BPROBDREN-  Probe Data Remote Enable, B
BQl Probe Qualifier bit 1, B chan
BQ2 Probe Qualifier bit 2, B chan
BQCLKSEL Clock Qualifier Select, B cha
BRST RESTART-word match, B channel



PI 540 Maintenance Manual

Destination Source
@S2D-15, S2F-15
S2E-46 S2F-16
S2E-35 S2F-5
J15-5
FS1-11 MS1-54
S2C-56 J6-3
S2C-55 J6-2
S2B-43 S2C-43
S2A-6, S2B-6, S2E-36 S2C-6
S2B-52 J6-33
S2B-53 J6-32
S2R-54 Je-30
S2B-55 J6-29
S2B-56 J6-27
S2B-57 J6-26
S2B-58 J6-24
S2B-59 J6-23
S2B-29 J6-21
S2B-28 J6-20
S2B-27 J6-18
S2B-26 J6-17
$28-25 J6-15
S2B-24 J6-14
S2B-23 J6-12
S2B-22 Jé-11
J7-1, FS1-48 MS1-17
J7-2, FS1-49 MS1-16
J7-3, FS1-19 MS1-46
J7-4, FS1-17 MS1-48
J7-5, FS1-18 MS1-47
J7-6, FS1-20 MS1-45
J7-7, FS1-51 MS1-14
J7-8, FS1-21 MS1-44
Jel-2 J15-2
S2C-12, S2D-12, S2F-12  *BNC
J15-4 J21-4
J10-4, J1-4
*BNC ,  S2C-42 S2E-42
*BNC,  S2D-11, S2F-11 S2C-11
(Many)
FS1-7 MS1-28
MS1-26 FS1-39
J21-1 J15-1
J6-34 S2B-15
J7-12, FS1-37 MS1-29
MS1-52 FS1-13
J1-3, J10-3, FS1-8 MS1-57
J7-17, J8-18, FS1-15 MS1-50
J7-11
S2C-58 J6-9
S2C-57 J6-8

gggpal

Table 1

Name Expansion

BSELECT-
BTRIG+
BWE+
CCLK-
CLK
CLK+
CLK-
CLKTTL
CT

DO+
DO-
D1+
D1-
D2+
D2-
D3+
D3-
D4+
D4 -
D5+
D5-
D6+
D6-
D7+
D7-
DBO
DB1
DB2
DB3
DB4
DB5
DB6
DB7
DCLK?2
EXT
EXTVID-
FPENB-
FS

FT

GND
HLDA
HOLD
HRTC-
HYST
INTA-
INTR
I0EN-
10+/M-

QCLK+
QCLK-

Selects Bd B by GND at S2F-15
Trigger-word match, B channel
Write Enable, B channel
Character Clock- (Video)
Clock (8085)

Clock+, Timing

Clock-, Timing

Delayed CT Clock, TTL level
Selected Clock, Timing
Timing Probe Data, bit 0+
Timing Probe Data, bit O-

Timing Probe Data, bit 1+
Timing Probe Data, bit 1-
Timing Probe Data, bit 2+
Timing Probe Data, bit 2-
Timing Probe Data, bit 3+
Timing Probe Data, bit 3-
Timing Probe Data, bit 4+
Timing Probe Data, bit 4-
Timing Probe Data, bit 5+
Timing Probe Data, bit 5-
Timing Probe Data, bit 6+
Timing Probe Data, bit 6-
Timing Probe Data, bit 7+
Timing Probe Data, bit 7-
Processor Data Bus, bit
Processor Data Bus, bit
Processor Data Bus, bit
Processor Data Bus, bit
Processor Data Bus, bit
Processor Data Bus, bit
Processor Data Bus, bit
Processor Data Bus, bit
Dot Clock 2 (Video)
External trigger signal
External Video- (Waveform)
Front Panel Enable-

State trigger conditions met
Timing trigger conditions met
Signal and Power Ground

Hold Acknowledge (8085)

Hold (8085)

Horizontal Retrace- (Video)
Hysteresis control, Timing
Interrupt Asknowledge (8085)
Interrupt Request (8085)

I/0 Enable

Input/Output+ or Memory-

~NOOT PP,PwWwNEE O

Clock Qualifier +, Timing
Ciock Quaiifier -, Timing

15-7



PI 540 Maintenance Manual

Destination Source
S2D-46, S2F-46 S2E-16
S2D-45, S2F-45 S2E-15
S2D-44, S2F-44 S2E-14
S2D-43, S2F-43 S2E-13
S2D-42, S2F-42 S2E-12
S2D-41, S2F-41 S2E-11
S2D-40, S2F-40 S2E-10
S2Db-39, S2F-39 S2E-9
J7-18, J8-17, FS1-59 MS1-3
MS1-27 FS1-38
FS1-10 MS1-55
MS1-22 FS1-43
MS1-53 FS1-12
MS1-23 FS1-42
J7-19, J8-19, FS1-9 MS1-56
J8-9, FS1-46 MS1-19
J8-10, J1-11, FS1-47 MS1-18
J10-11
S2C-38 S2D-9
S2C-9 S2F-9
J7-13, MS1-25 FS1-40
J7-14, FS1-16 MS1-49
*J2-11, S2C-39 S2D-10
S2C-10 S2F-10
S2C-7 S2B-7
J6-5 S$2B-14
J6-6 S2B-45
MS1-24 FS1-41
S2D-50, S2F-50 S2E-20
S2D-49, S2F-49 S2E-19
S2D-48, S2F-48 S2E-18
S2D-47, S2F-47 S2E-17
*J2-15, S2C-8 S2B-8
*BNC, J11-8 J14-2
J21-3 J15-3
S2B-21 S2A-21
S2B-51 S2A-51
S2B-20 S2A-20
S2B-50 S2A-50
S2B-19 S2A-19
S2B-49 S2A-49
S2B-18 S2A-18
S2B-48  #S2A-48
FS1-29 MS1-4
S2C-40 S2A-40
MS1-35, MS1-36, J9-1,2 -
MS1-6, MS1-5, FS1-36
FS1-35, FS1-6, FS1-5
J10-10, J6-19, J6-16
Jb-26, J4-26, J1-10

15-8

Signal

Table 1

Name Expansion

RAO

RA1

RA2

RA3

RA4

RAS

RA6

RA7

RD-

RDY

RST
RST 5.5
RST 6.5
RST 7.5
RW

S0

Sl

SAA-
SAB-
SID
SOD
STA-
STB-
TA-
THRESHA
THRESHB
TRAP
TSAO
TSAl
TSA2
TSA3
TT-
VIDtu
VRTC-
WDO
WD1
WD2
WD3
WD4
WD5
WD6
WD7
WR-
WTRIG+

+5 Vv

RAM Address, bit 0, State
RAM Address, bit 1, State
RAM Address, bit 2, State
RAM Address, bit 3, State
RAM Address, bit 4, State
RAM Address, bit 5, State
RAM Address, bit 6, State
RAM Address, bit 7, State
Read (8085)

Ready (8085)

RESET OUT (8085)

Interrupt, RESTART at 002CH
Interrupt, RESTART at 0034H
Interrupt, RESTART at 003CH
Read or Write

Data Bus Status, bit 0 (8085)
Data Bus Status, bit 1 (8085)

State Arm-word match, A chan
State Arm-word match, B chan
Serial Input Data (8085)

~ Serial Output Data (8085)

State Trigger-word match, A
State Trigger-word match, B
Timing Arm-word match
Threshold V, Timing 0-3,Q,CLK
Threshold V, Timing chan 4—7
Interrupt, RESTART at 0024H
Trigger Stack Address, bit O
Trigger Stack Address, bit 1
Trigger Stack Address, bit 2
Trigger Stack Address, bit 3
Timing Trigger-word match
Composite Video

Vertical Retrace- (Video)
Digitized Waveform Data bit
Digitized Waveform Data bit
Digitized Waveform Data bit
Digitized Waveform Data bit
Digitized Waveform Data bit
Digitized Waveform Data bit
Digitized Waveform Data bit
Digitized Waveform Data bit
Write (8085)

Waveform Trigger cond. met

~N oo whheEe O

+5-volt supply from Pwr Sup



PI 540 Maintenance Manual

Destination

Source

S2B-2,
S2A,32,

FS1-34,
FS1-4

FS1-33,
FS1-32

vATUL

J6-22,
J4-12

S2B-33,
S2B-3,
S1-20

S2B-32,
S2A-2

MS1-34,

MS1-33,

FS1.2

LIRS SRV Y

J6-25,

J10-20,
S2A-33,

J11-7 Jiz2-1
J6-10

J9-12

J9-11

J9-5,6

FS1-2
J5-12
J6-13

J9-9
S2A-3

élgnal

Table 1

Name Expansion

+12 V
+12 V
+15 V

+30 V

-5.2 V

=12 v
=15V

+12 V, Display Module from PS
+12 V, Probe from Timing Mem

+15-volt supply from Pwr Sup

+30-volt supply (optional)

-5.2-volt supply from Pwr Sup

-12 V, Probe from Timing Mem

-15-volt supply from Pwr Sup

* U2 is an IC (10125 quad ECL-to-TTL translator) on the Function Motherboard.
BNCs are connectors on the chassis back plate (labeled on the back plate).

# No connection to this pin on the circuit board in this slot.

@ No connection to this pin on the motherboard.

15-9



PI 540 Maintenance Manual Table 2

TABLE 2
MICROCOMPUTER S1 CONNECTOR

PIN SIGNAL PIN SIGNAL
1 GND 31 GND

2 SPARE 32 SPARE
3 RD- 33 -5.2 Vv
4 WR- 34 +30 V
5 +5 V 35 +5 V

6 +5 Vv 36 +5 V

7 A2 37 A3

8 A7 38 All

9 A6 39 Al12

10 A0 40 A5

11 A10 41 Al

12 A9 42 A4

13 A8 43 SPARE
14 DB6 44 DB7

15 ALE 45 DB5

16 DB1 46 DB2

17 DBO 47 DB4

18 S1 48 DB3

19 SO 49 SoD

20 Al5 50 [0+/M-
21 Al13 51 Al4

22 RST 5.5 52 INTR
23 RST 7.5 53 RST 6.5
24 TRAP 54 CLK

25 SID 55 RST
26 HOLD 56 RW
27 RDY 57 IOEN-
28 HLDA 58 Al15-
29 INTA- 59 A3-

30 GND 60 GND
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TABLE 3
FUNCTION S1 CONNECTOR

PIN SIGNAL
1 GND
2 -5.2 Vv
3 -5.2 Vv
4 +30 V
5 +5 V
6 +5 V
7 HLDA
8 I10EN-
9 RW
10 RST
11 CLK
12 RST 6.5
13 INTR
14 Al4
15 10+/M-
16 SOoD
17 DB3
18 DB4
19 DB2
20 DB5
21 DB7
22 SPARE
23 A4
24 Al
25 A5
26 Al2
27 All
28 A3
29 WR-
30 GND

PIN SIGNAL
31 GND

32 -5.2 V
33 -5.2 V
34 +30 V
35 +5 V
36 +5 V
37 INTA-
3 RDY

39 HOLD
40 SID

41 TRAP
42 RST 7.5
43 RST 5.5
44 Al3
45 Al15

46 SO

7 S1

48 DBO
49 DB1

50 ALE

51 DB6

52 A8

53 A9

54 Al0

55 A0

56 A6

57 A7

58 A2

59 RD-

60 GND

Table 3
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TABLE 4

J3 CONNECTOR, FUNCTION MOTHERBOARD
J2 CONNECTOR, MICROCOMPUTER MOTHERBOARD

*J2,3 #MS1  #FS1 Jz2,3 MS1 FS1
PIN SIGNAL PIN PIN PIN SIGNAL PIN PIN
1 GND 1 1 26 DB4 47 18
2 GND 30 30 27 S1 18 47
3 RD- 3 59 28 INTR 52 13
4 WR- 4 29 29 S0 19 46
5 A2 7 58 30 Al4 51 14
6 A3 37 28 31 Al5 20 45
7 A7 8 57 32 [0+/M- 50 15
8 All 38 27 33 Al3 21 44
9 A6 9 56 34 SO0D 49 16
10 A12 39 26 35 RST 5.5 22 43
11 A0 10 55 36 DB3 48 17
12 A5 40 25 37 RST 7.5 23 42
13 A10 11 54 38 RST 6.5 53 12
14 Al 41 24 39 TRAP 24 41
15 A9 12 53 40 CLK 54 11
16 A4 42 23 41 SID 25 40
17 A3 13 52 42 RST 55 10
18 SPARE 2 22 43 HOLD 26 39
19 DB6 14 51 44 RW 56 9
20 DB7 44 21 45 RDY 27 38
21 ALE 15 50 46 IOEN- 57 8
22 DB5 45 20 47 INTA- 29 37
23 DB1 16 49 48 HLDA 28 7
24 DB2 46 19 49 GND 31 31
25 DBO 17 48 50 GND 60 60

* J2 and J3 are interconnected on a pin-l1-tu-p..-1 bassis by a flat ribbon
cable. (CAUTION: Because of the geometry of the motherboard placements, a
fold in the cable is necessary. This fold invalidates the pin-1 markers on
the P2 and P3 cable-plug bodies. When inserting the plugs, honor the pin-1
markers on the pull tabs rather than those on the plug bodies. Match
the pull-tab markers to those on the J2 and J3 connector bodies.)

# MS1
FS1

S1 sockets on the Microcomputer Motherboard.
S1 societs on the Function Motherboard.

15-12



PI 540 Maintenance Manual

TABLE 5

S2 CONNECTORS, FUNCTION MB

Table 5

TIMING TIMING STATE STATE STATE

WAVEFORM ~ MEMORY CONTROL MEMORY A CONTROL ~ MEMORY B
SLOT A SLOT B SLOT C PIN SLOT D SLOT E SLOT F
GND GND GND 1 GND GND GND

+15 +15 -—- 2 (KEY) --- (KEY)
-15 -15 --- 3 .- (KEY) -—-

--- - --- 4 ALATCHCLK  ALATCHCLK  BLATCHCLK
--- --- ——- 5 AWE+ AWE+ BWE+

CT cT CT 6 ADLYWE- ADLYWE- BDLYWE-
--- TA- TA- 7 ACLKINH+  ACLKINH+  BCLKINH+
.- TT- TT- 8 --- ACLKQUALIN- ---

--- ——- SAB- 9 SAA- RA7 SAB-

--- (KEY) STB- 10 STA- RA6 STB-

--- - FT 11 FT RA5 FT

--- .- EXT 12 EXT RA4 EXT

--- --- --- 13 - RA3 —--

- THRESHA ——- 14 APROBDREN- RA2 BPROBDREN-
--- HYST (KEY) 15 Sas RA1 BSELECT-
- - .- 16 ATRIG+ RAO BTRIG+
——- - --- 17 ARST TSA3 BRST

WD6 WD6 -—- 18 ACQ2 TSA2 BCQ2

WD4 WD4 ——- 19 ACQ1 TSA1 BCQ1

WD2 WD2 - 20 ARMA TSAO ARMB

WDO WDO - 21 AQ1 ACQ1 BQ1

--- D7- --- 22 AQ2 ACQ2 BQ2

- D7+ - 23 APD13 APROBCLK ~ BPD13
--- D6- —- 24 APD14 ACLKSEL BPD14
——- D6+ --- 25 APD15 AQl BPD15
--- D5- --- 26 APD12 AQCLKSEL BPD12
(KEY) D5+ --- 27 APD11 ACONTROL  BPD11
GND D4- ——— 28 APD10 —-- BPD10
ANALOGIN D4+ --- 29 APD3 - BPD3
GND GND GND 30 GND GND GND
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TIMING  TIMING STATE STATE STATI
WAVEFORM MEMORY  CONTROL MEMORY A CONTROL MEMORY B C/T/SA
SLOTA SLOTB SLOT C PIN  _SLOTD SLOT E SLOT F SLOT G
GND GND  GND 31 GND GND GND GND
+15 V #15V 415V 32 (KEY) ——- (KEY) +15 V
-15 v -15v  -15V 33 DQ2 DQ2 DQ2 -15 V
--- - ——- 34 GND BLATCHCLK  GND -
GND GND GND 35 GND BWE+ GND BWE+
GND GND GND 36 GND cT GND -
--- --- --- 37 ACLKQUALIN-  BDLYWE-  BCLKQUALIN-  ---
- - SAA- 38 GND BCLKINH+ GND -
- - STA- 39 RA7 BCLKQUALIN-  RA7 -
WTRIG+  (KEY) WTRIG+ 40 RA6 - RA6 —-
--- --- -—- 41 RAS —-- RA5 GND
- ——- FS 42 RA4 FS RA4 PROBE
--- CLKTTL  CLKTTL 43 RA3 APROBDREN-  RA3 -
--- F12 V7 ae- 44 RA2 BPROBDREN-  RA2 ---
—- THRESHB  (KEY) 45 RA1 ATRIG+ RAL ---
- --- - 46 RAO BTRIG+ RAO --
--- - —- 47 TSA3 ARST TSA3 ---
WD7 WD7 - 48 TSA2 BRST TSA2 ---
WD5 WD5 -—- 49 TSAL - TSAL ---
WD3 WD3 - 50 TSAO —-- TSAO ---
WD1 WD1 -—- 51 APD7 BCQL BPD7 -
- DO+ —- 52 APD6 BCQ2 BPD6 ---
--- DO- -—- 53 APD4 BCONTROL BPD4 -
--- D1+ ——- 54 APD1 BQCLKSEL BPD1 -—-
--- D1- CLK- 55 APD2 BQl BPD2 -
--- D2+ CLK+ 56 APDO BCLKSEL BPDO -
(KEY) D2- QCLK- 57 APD5. BPROBCLK BPD5 ---
GND D3+ QCLK+ 58 APDS --- BPDS ---
GND D3- --- 59 APD9 --- BPDY -
GND GND GND 60 GND GND GND GND
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TABLE 6
J4 CONNECTOR, STATE PROBE, B CHANNEL

PIN SIGNAL PIN SIGNAL
1 GND 14 BPD11
2 BPROBCLK ‘ 15 BPD10
3 GND 16 BPD3
4 BCLKSEL 17 BPD9
5 BQl 18 BPD8
6 BQCLKSEL 19 BPDS
7 8Q2 20 BPDQ
8 BPD13 21 BPD2
9 BCONTROL 22 BPD1

10 BPD14 23 BPD4

11 BPD15 24 BPD6

12 -5.2 V 25 BPD7

13 BPD12 26 +5 Vv

TABLE 7

J5 CONNECTOR, STATE PROBE, A CHANNEL

PIN SIGNAL PIN SIGNAL
1 GND 14 APD11
2 APROBCLK 15 APD10
3 GND 16 APD3
4 ACLKSEL 17 APD9
5 AQ1 18 APD8
6 AQCLKSEL 19 APD5
7 AQ2 20 APDO
8 APD13 21 APD2
9 ACONTROL 22 APD1

1 APD14 23 APD4

11 APD15 24 APD6

12 -5.2 ¥ 25 APD7

13 APD12 26 +5 V
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TABLE 8
J6 CONNECTOR, TIMING PROB

PIN SIGNAL , PIN SIGNAL
1 GND 18 D5+

2 CLK- 19 +5 V

3 CLK+ 20 D4-

4 GND 21 D4+

5 THRESHA 22 -5.2 V
6 THRESHB 23 D3-

7 GND 24 D3+

8 QCLK- 25 -5.2 V
9 QCLK+ 26 D2-

10 +12 V 27 D2+

11 D7- 28 GND

12 D7+ 29 D1-

13 -12 v 30 D1+

14 D6- 31 GND

15 D6+ 32 DO-

16 +5 V 33 DO+

17 D5- . 34 HYST
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TABLE 9
J7 CONNECTOR, SELF-TEST DATA/STATUS

Tables 9 and 10

PIN SIGNAL PIN SIGNAL
1 DBO 11 I0+/M-
2 DB1 12 INTA-
3 DB2 13 SID
4 DB3 14 S0D
5 DB4 15 GND
& DBS 16 GND
7 DB6 17 10+/M-
8 DB7 18 RD-

9 S0 19 RW

10 S1 20 GND

TABLE 10
J8 CONNECTOR, SELF-TEST ADDRESS

PIN SIGNAL PIN SIGNAL
1 A0 11 Al10
2 Al 12 All
3 A2 13 Al2
4 A3 14 Al3
5 A4 15 A14
6 A5 , 16 Al15
7 A6 17 RD-

8 A7 18 [0+/M-
9 A8 19 RW
10 A9 20 GND
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TABLE 11

*J14 CONNECTOR, VIDEO DISPLAY
J11 CONNECTOR, DISPLAY MODULE
J12 CONNECTOR, DISPLAY MODULE (IN CABLE FROM POWER SUPPLY)

J11 PIN SIGNAL J12 PIN J14 PIN

1 GND 1
2 _—

3 _—

4 _—

5 —

6 _—

7 +12 V 1

8 VIDEO 2
9 _—

10 GND 2 3

* See the Connector/Cables Diagram in section 2.1, Chassis,
for the relationship of Jl11, J12, and J14.

TABLE 12

J21 CONNECTOR, WAVEFORM
J15 CONNECTOR, VIDEO DISPLAY

PIN SIGNAL PIN SIGNAL
1 HRTC- 8 -

2 DCLK2 9 GND

3 VRTC- 10 GND

4 EXTVID- 11 GND

5 CCLK- 12 GND

b -—- 13 GND

7

-—- 14 GND
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TABLE 13

J10 CONNECTOR, KEYBOARD
J1 CONNECTOR, MICROCOMPUTER MOTHERBOARD

PIN  SIGNAL PIN  SIGNAL
1 GND ’ 11 S1-
2 GND 12 BDBO
3 T0EN- 13 BDB1
4 FPENB- 14 BDB2
5 BA1- 15 RDR3
6 BAO- 16 BDB4
7 BA2- 17 BDB5
8 BA3- 18 BDB6
9 BAO+ 19 BDB7
10 +5 Y 20 215V
TABLE 14

J9 CONNECTOR, FUNCTION MOTHERBOARD POWER

PIN  SIGNAL PIN  SIGNAL
1 45\ 7 SPARE
2 5V 8 SPARE
3 SPARE 9 215 v
4 GND 10 GND
5 -5.2 V 11 +30 V
6 5.2V 12 +15 V

TABLE 15

P13 CONNECTOR, POWER SUPPLY

PIN SIGNAL PIN SIGNAL

1 AUX 110 Vac 4 AUX 110 Vac

2 MAINS Vac (LINE) 5 EARTH GND

3 100—115 Vac (NEUT) 6 220 Vac (NEUT)
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16.0 GLOSSARY

Words in the body of an explanation that are underlined are explained
elsewhere in the Glossary. Please refer to them there if necessary.

A/D
ASCII
BNC
Boolean
CMOS

CRT
CRTC
D/A
DMA

ECL
EPROM

" FET
Glitch

Hex
IC
IEEE-488

K

LED

LSI
Mains
MMI

0C

Op Amp
PC

PI
Pin-out

PROM

RAM
ROM

RS-232-C

SIB
SIP

Analog-to-Digital (converter)

American Standard Code for Information Interchange

A coaxial connector type-designation; offered by most manufacturers

A type of binary algebra used in logic design

Complementary-Metal-Oxide-Silicon; a family of ICs named after
the manufacturing technology

Cathode-Ray Tube

CRT Controller; a special-purpose LSI circuit

Digital-to- Ana]og (converter)

Direct Memory Access; memory access that is not under supervision
of the controlling microprocessor

Emitter-Coupled Logic; a family of high-speed, digital logic ICs

Erasable Programmable Read-Only Memory; can be erased with ultra-
violet light and reprogrammed

Field-Effect Transistor

(Please see definition at the beginning of the Data Comparators
subsection 11.2.4 in the Timing Memory section)

General Purpose Interface Bus; another name for the [EEE-488 bus

Hexadecimal; 1nd1cates, when placed after a number (wﬁ1cﬁ may
include a]pha characters A — F) that the number is in
base-16 notation

see H, above

Integrated Circuit

An Institute of Electrical and Electronics Engineers standard
digital interface for programmable instrumentation (the full
name of the standard is ANSI/IEEE Std 488-1978)

A unit multiplier meaning x 1000

Light Emitting Diode

Large-Scale Integrated circuit

The public utility ac power lines

Monolithic Memories, Inc.; a manufacturer of IC devices

Open Collector, a type of IC circuit design

Operational Amplifier; usually a linear IC.

Printed Circuit

Paratronics, Inc.; manufacturer of the PI 540 Logic Analysis Systen

A Tist of device pins (connector, IC, relay, etc.) versus input
or output signals or voltages.

Programmable Read-Only Memory; manufactured in the unprogrammed
state and can be programmed once, before installation

Random Access Memory; implies both read and write capabilities

Read-Only Memory; memory that can be read from but not written
into; programmed during manufacture

An Electronic Industries Association standard for a data
communication interface

Serial Interface Board; an optional circuit board for the PI 540

S1ng]e In- 11ne Package; the term is related to DIP (Dual In-line

Danlya~n
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T Transistor-Transistor Logic; a family of general purpose, digital
Togic ICs
USART Universal Synchronous/Asynchronous Receiver-Transmitter; an LSI

communications device
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