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PREFACE

The DR11-W, DR11-B, DR11-C, and DRV11-B are direct memory access (DMA) parallel
interfaces. The DR11-W, DR11-B, and DR11-C interfaces connect CalComp's
Vistagraphic systems to Digital Equipment Corporation's UNIBUS.*

The DRV11-B interface connects CalComp's Vistagraphic systems to Digital
Equipment Corporation's LSI system bus.

This document contains hardware and software interface information including

instructions for installing the necessary circuit board and cables, and a

summary of the handshaking signals, register descriptions, and software
characteristics.

*UNIBUS and LSI are trademarks of Digital Equipment Corporation.
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1.1 GENERAL INFORMATION

SECTION 1

INTRODUCTION

The CalComp 24-bit Selectable Parallel Interface (24 bit SPI) is a multilayered
parallel interface board that allows the host to access 24 address bits in
Vistagraphic 4000 systems and 18 address bits in Vistagraphic 1000 and 3000
systems. The SPI has four modes of operation, which are factory set by switches

and jumper plugs:

DR11-B
DR11=-W
DRV11-B
DR11-C

Before you install the parallel interface, first determine which'assembly
pertains to your configuration according to the listings below.

DR11-B (Vistagraphic 1000 and 3000)

Model No. 5714

circuit card
cable
cable
cable
or

DR11-B (Vistagraphic 4000)
Model No. 4023

e circuit card
e cables (2)
e cable

or

Assembly No. 5811614

5810058Gl1
5811454G2
5811454G3
5811764G1 (panel to host - 25')
5811764G2 (panel to host - 50')

(interconnect panel to card)

Assembly No. 5811726

5810058G1

5811454G1 (CCA to rear panel)
5811764Gl (rear panel to host - 25')
5811764G2 (rear panel to host - 50')



DR11-W (Vistagraphic 1000 and 3000)

Model No. 5728

circuit card

cable

cable

cables (2)
or

cables (2)
or

DR11-W (Vistagraphic 4000)

Model No. 4024

circuit card

cables (2)

cables (2)
or

DR11-W (Vistagraphic 4500)

Model No. 4534

circuit card

cable

cable

cables (2)
or

cables (2)

5810015G1
5811454G2
5811454G3
5810020G2
5810020G5
5811455Gl
5811455G2

Assembly No. 5811615

(panel to
(panel to
(25" card
(50" card

card)
card)
to host)
to host)

(25' panel to host)
(50" panel to host)

Assembly No. 5811725

5810015G1
5811454G1
5811455G1
5811455G2

5810015G1
6003249G2
6003249G3
6003250G1

6003250G2

(card to rear panel)
(rear panel to host - 25'")
(rear panel to host - 50")

Assembly No. 6003132

(card to rear panel)

(rear panel to host - 25'")

(rear panel to host - 50")



DRV11-B (Vistagraphic 1000 and 3000)

Model No. 5729

e circuit card

e cable

e cable

e cables (2)
or

e cables (2)
or

DRV11-B (Vistagraphic 4000)

Model No.

4025

circuit card

cables (2)

cables (2)
or

DRV11-B (Vistagraphic 4500)

Assembly No. 581161

5810056G1
5811454G2
5811454G3
5811455G1
5811455G2
5810020G2
5810020G5

(25"
(50'
(25"
(50"

Assembly No. 581172

5810056G1
5811454G1
5811455Gl1
5811455G2

(card
(rear
(rear

Model No. 4535 Assembly No. 6003133
e circuit card 5810056G1

e cable 6003249G2 (card
e cable 6003249G3 (card
e cables (2) 6003250G1 (rear

DR11-C (Vistagraphic 1000 and 3000)

Model No. 5712
e circuit card
e cable
e cable
e cable

Assembly No. 5811334

5802528G2
1089756G5 (with

3

(card to interconnect panel)

from panel to host)
panel to host)

card to host)

card to host)

4

to rear panel)
panel to host - 25')
panel to host - 50'")

to rear panel)
to rear panel)
panel to host - 25")

interconnect panel)

5977207G5 (without interconnect panel)
1089623 (to system interconnect panel)
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1.2 SPI INTERFACE REGISTERS

The SPI contains five registers. Tables l-1 through 1-6 list the register
addresses and bit descriptions.

I

Table 1-1. Register Addresses

REGISTER ADDRESS(a) - ADDRESS(16)
Word count register (WCR) 172410 F508
Memory address register (MAR) 172412 F50A
Status register (STR) 172414 F50C
Data Registers (IDR and ODR) 172416 FS0E
Upper memory address register (UMAR)* 172422 F512

*The upper memory address register allows for 24 bits of addressing in
Vistagraphic 4000 systems.

Table 1-2. Word Count Register Bit Descriptions

BIT NAME DESCRIPTION

00-15 Word count Program read/write cleared by bus reset. To
initiate DMA mode, the program writes the
twos complement of the number of 16-bit words
to be transferred between memory and the
host. Each time the parallel interface
completes a DMA word transfer, the word count
increments by +l. The interface continues in
DMA mode until word count = 0, then sets DMA
complete (status register bit 4) and
generates an interrupt to GCP.




Table 1-3. Memory Address Register Bit Descriptions

BIT NAME DESCRIPTION
00-15 Least significant Program read/write, cleared by bus reset.
memory address word Before entering DMA mode, the program writes

the 16 least significant bits of the starting
memory address for the transfer. After each
16-bit word is transferred, the parallel
interface increments the address by +2 bytes
(during the DMA mode).

REGISTER BIT 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CONTENTS Al5 Al4 Al13 Al2 All AlO A09 AO08 AO7 A06 AO5 AO4 A03 AO02 AOLl AOO

Table 1-4. Upper Memory Address Register Bit Descriptioms

BIT NAME DESCRIPTION
00-07 Most significant Program read/write, cleared by bus reset.
memory address byte Before entering DMA mode, the program writes

the 8 most significant bits of the starting
memory address for the transfer. After each
16-bit word is transferred, during the DMA
mode, the parallel interface increments the
address by +2 bytes.

08-15 Not used _ These bits are don't cares when the program
writes to UMAR. These bits are zeros when
the program reads the UMAR.

REGISTER BIT 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CONTENTS X X X X X X X X A23 A22 A2l A20 Al9 Al8 Al7 Alé6




Table 1-5.

Status Register Bit Descriptions

BIT

NAME

DESCRIPTION

00

01
02

03

04

05

06

07

08

Spare input No. 1

Address bits 16, 17
(used only with
18=bit addressing)

DMA I/0

DMA complete

Output word received

Output interrupt
enable

Output control

Word Count # 0

Program read/write, cleared by bus reset.
This bit is directly presented to the host
and can be programmed as required.

Program read/write, cleared by bus reset.
These bits are used in conjunction with the
memory address register to expand the DMA
addressing capability by 256 Kbytes.

Program read/write cleared by bus reset, The
program writes this bit before a DMA mode as
follows: 1 = DMA input, O = DMA output. This
bit must not be changed until the DMA
operation is complete.

Program read only cleared by bus reset or by
starting a DMA transfer. The parallel
interface sets this bit at the completion of
the DMA transfer.

Program read/write (set only), cleared by bus
reset. This bit, which is sent to the host
to indicate that the parallel interface has
taken data, is set when a data ready
interrupt occurs or when output control (bit
07) is sensed. During an output DMA, the
parallel interface sets this bit. It is
cleared whenever output control is not
present.

Program read/write, cleared by bus reset.
This bit when set, lets the parallel
interface generate an interrupt to indicate
either data ready or output DMA complete.

Program read only. This bit reflects the
state of the output control signal from the
host, and is raised to indicate that output
data is available.

Program read only, cleared by bus reset.
This bit when set indicates that the word
count register contains a non-zero value.




Table 1-5. Status Register Bit Descriptions (Cont)

BIT

NAME

DESCRIPTION

09
10

11

13

14

15

Attention No. 1, No. 2

Attention interrupt
enable

Spare input No. 2

Input word request

Input interrupt enable

Input not ready

Program read only. These bits reflect the
state of the attention signals from the host.
If bit 11 is high, a low-to-high transition
of either attention bit causes an optional
interrupt to be generated to the host.

Program read/write, cleared by bus reset.
This bit when set lets the parallel interface
generate an optional attention interrupt if
either attention bit goes high.

Program read/write, cleared by bus reset.
This bit is directly presented to the host,
and can be programmed as required.

Program read/write (set only), cleared by bus
reset. For a single word input transfer, the
program loads the input data register, then
sets this bit to indicate to the host that
data is available. Either a data taken
interrupt or sensing input ready (bit 15)
indicates that the single word transfer is
complete.

For an input DMA transfer,. the parallel
interface reads data from memory, loads the
input data register, then sets this bit.

This bit is cleared whenever a new data ready
pulse (NDRY) occurs. The parallel interface
generates a NDRY pulse for the host whenever
input control from the host goes high.

Program read/write, cleared by bus reset. ‘
This bit when set lets the parallel interface
generate an interrupt to indicate either data
taken or input DMA complete.

Program read only. This bit is reset if both
the input word request (bit 13) and the input
control signal from the host are clear. This
bit when set indicates that an input data
transfer is in process.




Table 1-6. Data Register Bit Descriptions

OUTPUT DATA REGISTER

00-15 OQutput data Program read only. These bits reflect
the state of the data lines from the
host. The program reads these bits when
a data ready interrupt occurs, or after
sensing output control (status bit 07).
During an output DMA, the parallel
interface loads this data into memory.
Data from the host is active low.

INPUT DATA REGISTER

00-15 Input data Program write only, cleared by bus
reset. These bits are presented
directly to the host. During an input
DMA, the parallel interface loads this
register with memory data. During
single word transfers, the program loads
this data before raising input word
request (status bit 13).




1.3 PARALLEL INTERFACE INTERRUPT TRAP ADDRESSES

INTERRUPT RESS DRESS

ADD ) ADDRESS , ¢\
Input 120 50
Output ‘ 124 54
Attention 130 58

l 1.4 DELETED
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SECTION 2

INSTALLATION INSTRUCTIONS

2.1 CONNECTION DIAGRAMS AND CIRCUIT CARD LOCATIONS

The following pages contain connection diagrams for installing the circuit board
and cables for your particular configuration.

If your system is a Vistagraphic 4000 (pedestal version), install the circuit
board in slot 4, 5, or 6 (right side from backpanel).

If your system is a rack-mount V4000, install the circuit board in the furthest
slot to the left.

Vistagraphic 1000 and 3000 circuit board locations vary depending on the system
configuration; refer to the installation manual.

In V1000 and V3000 systems, note that cable connections vary depending on
whether your configuration includes an interconnect panel. Refer to the
connection diagram that pertains to your system on the following pages.

For Vistagraphic 4500 systems, install the circuit board in slot A9 for
rack-mount systems, slot A6 for tower units.

2.2 SWITCH SETTINGS (PARALLEL INTERFACE BOARD)

Each parallel interface card has three 8-section switches (see figure).
Installing the card, check that the switches are properly set. Refer to the
tables below.

Settings for Switches S1 and S2

PARALLEL S1 S2
INTERFACE TYPE SETTINGS SETTINGS
DR11-B All sections open All sections open
DR11-W All sections closed All sections closed
DRV11-B All sections closed All sections closed

Settings for Switch S3

SWITCH SECTION V1000, 3000 V4000, V4500
1 Open Closed
2 Open Closed
3 Closed Closed
4 Open Open
5 Closed Closed
6 Open Open
7 Closed Open
8 Closed Open

11 Change 1
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° U
J2
J3

%

U
H-84-0045-009

Switch Locations

2.3 SWITCH SETITING (SYSTEM PROCESSOR)

The system processor board contains switches that are set to correspond with the
parallel interface board. Vistagraphic 1000 and 3000 systems use only 18-bit
addressing; the switches are factory set and do not need to be altered.

Vistagraphic 4000 and 4500 system processor boards use a switch(es) that
corresponds with various character framing and 18- and 24-bit addressing. For
information regarding these settings, refer to the maintenance manual for your
particular system:

V4000 - H-81-0352B (Section 2)
V4500 - H=-83-0612 (Section 2)

12 Change 1



SYSTEM 1/0
PANEL

PARALLEL
42 ) 600324962 <J7 INTERFACE A 4 0
5810015 L
DR11-W
CIRCUIT CARD | PARALLEL
3 600324963 INTERFACE 8 (e
s —{_

TWO 6003250G1 25' CABLES
OR TWO 600325062 50' CABLES

V4500 HOST

|
|
|
|
l
t
I

—— s e . —— — — c—

e e o — — — — — —— — — — — — — —

H-84 -0045-025

Connection Diagram DR11-W (V4500)

TWO 5811455G1 25' CABLES
OR TWO 5811455G2 50 CABLES

TWO 5811454G1 6" CABLES
OR TWO 5811454G2 5' CABLES
(RACK MOUNT VERSION)

— — —— —— — i t— ittt e —— — c— ~a— ] ot com—
r“ l F ]
|

I 'd 4 |

sei001561 2] ) \_ |8 rs l
CIRCUIT CARD / | f DR1I-W

=) Tn - |

_/ T\l |

V4000 HOST l

H- 84-0045-001

REV. A

Connection Diagram DRIL-W (V4000)
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5810015G1
CIRCUIT
CARD

WITH INTERCONNECT PANEL

5810015G1

CIRCUIT
CARD

4
2 PZ) 5811454G2 (
3 les ) 5811454G3 (

INTERCONNECT
PANEL

J7

- = = 7

)

J8

PORT A

|t ] |

HOST

| omiw |

)_

| 2 I

PORT B

L _ _

TWO 5811455G1 (25' FLAT RIBBON CABLE)
OR TWO 5811455G2 (50' FLAT RIBBON CABLE)

(PINT TO  PINVV)

J3

\—/ \_r)

TWO 5810020G2 25' FLAT RIBBON CABLES

OR TWO 5810020G5 50° FLAT RIBBON CABLES

WITHOUT INTERCONNECT PANEL

|

{1 |
— HOST

| orit-w |

jf | J2 |

L - — -

H-84-0045-002

Connection Diagram DR11-W (V1000, V3000)
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SYSTEM 1/0
PANEL

_______ -

[ ————————

PARALLEL
92 600324962 'NTERFACE A

J7 - / J1
5810056 | /1
CIRCUIT CARD DRVI1-8
3| ).600324963 -, INEFAERRAFLA%IELB l 1 2
L/ N l N\
l

TWO 600325061 25' CABLES
OR TWO 6003250G2 50' CABLES

HOST

I
———

!
|

I

I

|

|

l
—
I

I

!

|

|

l

|

L

H-84 -0045-0a¢

Connection Diagram DRVI1-B (V4500)

r————

_ l |
| l l l
| 5810056 21 ) Je I l
l CIRCUIT CARD f I / DRV11-8
l' ) o | v . :
' TWO 5811454G1 6" CABLES : I TWO 5811455G) 25" caB_ES I
OR TWO 5811454G2 5' cABLES , OR TWO 58 1455,2 5C CABLES l
l (RACK MOUNT VERSION) I l
' V4000 | l HOST
H-&% .14£-003
REV.A

Connection Diagram DRVI11-B (V4000)
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5810056G1
CIRCUIT
CARD

J2

WITH INTERCONNECT PANEL

5810056GH1
CIRCUIT
CARD

11454
0y | 5811454G2 )7 P2)_

INTERCONNECT
PANEL

811454G3
5 H 15 pa_

m—

E { | J1

8 “ HOST |

= ~ DRV11-B |

= { | i2 |

S N
L ]

TWQ 5811455G1 (25’ FLAT RIBBON CABLE)

OR TWO 5811455G2 (50' FLAT RIBBON CABLE)

J2

(PIN 1 TO PIN VV)

]

J3

o |

Ll'_ HOST
DRV11-B

~
J
R

J

TWO 5810020G2 25' FLAT RIBBON CABLES

OR TWO 5810020G5 50' FLAT RIBBON CABLES

WITHOUT INTERCONNECT PANEL

( 1=] |
L]

H-84-0045-004

Connection Diagram DRV11-B (V1000, V3000)
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— —_d

| J2 | J6 I
5810058G1 \ DR11-B
I CIRCUIT | PADDLE
CARD BOARD
| J3 | 7 I |
| I | |
TWO 5811454G1 6" CABLES ONE 5811764G1 25' CABLE SET
| OR TWO 5811454G2 5' CABLES | OR ONE 5811764G2 50' CABLE SET I
(RACK MOUNT VERSION) !
I | | |
| V4000 | | HOST |
L - = - — - — _— L - - - - — _— _
Heod-0l<4-005
Connection Diagram DR11-B (V4000)
l_' -
5811454G2 X I
J2 P2 J7 j— z |
5811 HOST ’
C,RCOS?TGT INTERCONNECT < DR11-B
: PANEL PADDLE I
CARD 5811454G3 o | sorro
J3 | P3 J8 —:}- E I
o I
8

L ]

ONE 5811764G1 25' CABLE SET
OR ONE 5811764G2 50' CABLE SET

H ad-0U45-0ue

Connection Diagram DR11-B (V1000, V3000)
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PANEL

J7 P3 }—
SYSTEM
-

[PorT B][PORT A ]

1089756

with Interconnect Panel

Connection Diagram DR11-C (V1000, V3000)

J2 |P1
5802528G2
CIRCUIT CARD
J3 [ P2
1089623
J2
5802528G 2
CIRCUIT CARD
J3

5977207

J2

without Interconnect Panel

18
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Ji l

DR11-C I

HOST |

J2 l

— e m— — —
= T 71
I
DR1-C I
wst |
I

e e

H-84-0045-027

Connection Diagram DRI11-C (V1000, V3000)



SECTION 3

INTERFACE SIGNALS

NOTE

All references to input and output in this
document are with respect to Selectable
Parallel Interface (SPI). Input means input
from the Vistagraphic system to the host
computer; output means output from the

host computer to the Vistagraphic system.

3.1 INPUT TRANSFER SIGNALS (SPI to HOST)

MNEMONIC NAME FUNCTION
IDOO IN=- Input Data Levels presented on these
ID15 IN lines are read directly to

memory when the host interface
performs a DATO bus cycle.
Data must remain stable for
the entire DATO bus cycle.

Cl CTRL ' Cl Control This control signal specifies
the type of bus cycle the host
interface will perform.

(Logic 0 = output, logic | =
input.)

REQA Cycle Request A Generated by the 24 bit SPI,
’ REQA signals the host

interface to initiate a
transfer, and sets the cycle
flip-flop in the host. CYCLE
initiates the sequence of
requesting bus use (DEC HOST)
and triggers the bus cycle
after the host interface
obtains control. CYCLE sets
on the trailing edge of REQA.

REQB Cycle Request B This input to the host
interface is "or''ed at the
host interface with REQA.

REQB is not used by the 24 bit
SPI and is tied to ground
(disabled).

19



MNEMONIC

NAME

FUNCTION

WC INC ENB

BA INC ENB

A0O

DSTAT

Word Count Increment
Enable

Bus Address Increment
Enable

Bus Address Bit 00

Device Status Bits
A, B, and C

DSTATA

DSTATB

This signal allows the Word
Count Register (WCR) on the
host interface to be
incremented during each
transfer. This input is tied
+3V (enabled) on the 24 bit
SPI.

This signal causes the Bus
Address Register (BAR) on the
host interface to be
incremented during each
transfer. This input to the
host interface is tied to +3V
(Enabled) on the 24 bit SPI.

Used for byte transfers, this
host input signal allows the
Vistagraphic to specify even
or odd byte addresses.

The signal levels applied

to these lines appear as

bits 11, 10, and 09 of the CSR
(Control Status Register on
the host interface). These
signals are defined as
follows.

Device Status Bit A. This
signal is not used and is tied
to ground on the 24 bit SPI.

Device Status Bit B. This is
the Input Word Request Signal
(IWR); bit 13 of the status
register. This signal, when
logical 1 (+3V) indicates to
the host that data is
available for DMA transfer.

20



MNEMONIC

NAME

FUNCTION

BURST

ATTN

DSTATC

Burst or Single Cycle

Attention

Device Status Bit C. This bit
is set to a logical 1 (+3V) on
the 24 bit SPI whenever the
host interface has completed
an output cycle and a data
word is available at the
output register (ODR) of the
host interface. It is reset
when the 24 bit SPI accepts
the word.

When set (+3V), this signal
will hold control of the host
for two bus cycles in order to
speed up DMA transfers (Burst
mode). Burst mode can only be
generated when it is enabled
by a jumper on the SPI and the
SPI is configured as a DR11-W;
otherwise, only single-cycle
transfer will occur. If
enabled, this signal will be
set whenever bit 03 of the SPI
status register is set,
indicating a DMA input
transfer and word count not
equal zero. Burst mode is
normally tied to ground
(disabled) on the SPI.

The ATTN signal appears at bit
13 of the CSR of the DRII.
When ATTN is set, an ERROR
flag is generated in the host
interface. If IE (Interrupt
Enable) has been set, it
causes an interrupt. If a DMA
transfer is in progress, the
transfer is stopped at the
completion of the current
cycle. ATTN is generated by
the 24 bit SPI when the
following conditions are met.

ATTN = READY*FNCT2*IWR

21



3.2 OUTPUT TRANSFER SIGNALS (HOST TO SPI)

MNEMONIC NAME , FUNCTION
0D00 - ouT Output Data Data is transmitted from the
0D15 - OUT host interface Output Data

Register (ODR) as OD00-0015.
When the host does a DATI
(output), the ODR is loaded
with data read from memory.
The data is sent to the 24 bit
SPI.

INIT Initialize The initialization signal is
sent by the host during power
on/off, at the execution of a
reset instruction when the CPU
is initialized from its front
panel, or when the MAINT bit
in the CSR (Status register)
is cleared. Init is not used
on the 24 bit SPI.

FNCT 3, 2, Function Signals These 3 signals are bits 3,

and 1 2, and 1 of the host DR1l CSR,
and are used to specify SPI
operations as follows:

FNCT 3 - Program Initialize.
When set to a "1" (+3V),
initializes the Vistagraphic
to the system mode of
operation.

FNCT 2 - ATTN ENABLE. When
set to a "0'", enables the 24
bit SPI to generate an ATTN to
the host. FNCT2 when set to a
"1" (+3V) inhibits the ATIN
output.

FNCT | - I/0 Mode of Operation
0 (0V) = Output Mode
1 (+3V) = Input Mode

22



MNEMONIC

NAME

FUNCTION

READY

BUSY

END CYCLE

GO

This signal corresponds to CSR
bit 07. When set, it
indicates that the host has
completed the previous
operation and is ready to
accept a new command. When
the GO bit is loaded into the
CSR (host interface)
indication that a command has
been given, READY is cleared.
READY is set when Word Count
overflows, or an error (ATTN)
condition develops.

Busy indicates that a bus
sequence 1is in progress. When
set (+3V), a bus cycle is in
progress, and no further
request can be made. Busy
becomes false (ground) when
the bus cycle is completed.

End of cycle is a 100ns pulse
that indicates the completion
of a host interface bus cycle.
This signal is not used when
the 24 bit SPI is configured
in the DRVI11-B mode.

GO is a 200ns positive pulse
that results from the setting
of the GO bit in the CSR (bit
00. The GO pulse indicates
that a new operation is to be
performed. Not used when the
24 bit SPI is configured in
the DRV!11-B mode.
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3.3 INTERFACE OPERATION

(

This section describes the sequence of events that occur between the SP1 and the
DEC interfaces. Variations between interfaces are noted in specific instances
(see figure on following page).

3.3.1 OUTPUT TRANSFERS (Host to Vistagraphic)
L. Initialize System.
2. Host sets FNCT 2=1.
NOTE
FNCT 2=1 inhibits the ATTN input. This
prevents an interrupt from the output enabling

sequence of the host interface by an interrupt
request from the 24 bit SPI.

3. The host sets up the word count and starting address.
4. The host writes to the Status Register.

e Sets GO

® Resets READY

o Sets FNCTLl = 0

e Sets FNCT2

]
-~

NOTE

The DRVII-B does not have the GO signal.
Extra hardware generates a 200ns pulse
which emulates the GO signal when READY
goes low.

5. The 24 bit SPI generates CYCLE REQUEST A in response to the GO
READY signal. Cycle Request A initiates a memory read cycle by
the host.

6. The host interface generates END OF CYCLE (output data available)
which sets OCTL on the 24 bit SPI. :

NOTE
The DRVI11-B does not have an END OF CYCLE
signal. Extra hardware generates a 100ns
pulse which emulates the END OF CYCLE signal
when BUSY goes false.
7. The 24 bit SPI generates ODR (Data Received) and resets OCTL.

8. IF READY is still reset, (indicating a DMA transfer), the

parallel interface will generate another CYCLE REQUEST A on the (\
trailing edge of OCTL; otherwise, the output transfer is
completed.
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3.

3.2

INPUT TRANSFERS (see figure on next page)

1.

2.

Initialize System.

The Vistagraphic System loads the input data register with the
data to be input to the host.

Vistagraphic sets the IWR (Input Word Request).
Depending on the current mode of the SPI:

a. If the SPI is not performing any operations (READY = 1 and
FNCT2 = 0), the SPI will go directly to step 5.

b. If the SPI is performing an output transfer (READY = 0 and
FNCT1 = 0), the SPI will set the ATTN flip flop: the ATTN
signal to the host DR1l will be inhibited until the output
operation is completed (READY = 1). The SPI will go to step
6.

c. If the SPI is performing an input transfer (READY = O and
FNCT1 = 1), the SPI will go directly to step 10.

The leading edge of IWR sets the ATTN line on the parallel
interface.

If the Interrupt Enable (IE) has been set on the DR11l, the DRII
generates an interrupt in the host.

The host sets up the word count and starting address on the DRII
for the data transfer (NOTE: Word count is a function of the
application software).

The host then writes to the DRIl status register to initiate the
transfer.

GO =1
READY = 0
FNCT1 = 1

NOTE

Since the DRV11-B does not have a GO signal,
GO is generated on the 24 bit SPI when READY
goes low.
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10.

I1.

12.

The parallel interface resets the ATTN line.

Generates a CYCLE REQUEST A. CYCLE REQUEST A initiates a write
cycle on the DRII.

The DR11 generates a BUSY (Bus Cycle in Operation) which sets
ICTL on the parallel interface of the Vistagraphic.

At the end of the bus cycle, the DR1l generates END OF CYCLE

(Data Taken) and resets ICTL on the 24 bit SPI completing the
transfer.

NOTE
With END OF CYCLE on, the DRV11-B does not exist;

therefore, END OF CYCLE is generated when BUSY
goes false on the 24 bit SPI.

28
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SECTION 4

SOFTWARE CHARACTERISTICS

4.1 HOST-VISTAGRAPHIC COMMUNICATIONS

All communications between the host computer and the Vistagraphic can be handled
by GCP (Graphics Control Program), or can be downloaded user-generated software.
Transmissions in either direction are referred to as messages. Each message
begins with a command header that contains two ASCII characters to define the
message type. The header is then followed by as many 16 bit words as are
required to transmit the associated data. No translation of the data words is
necessary and no end-of-message indicator is required.

GCP supports 19 different types of messages across the interface. They are
divided into fundamental and additional messages. Table 4-1 summarizes the
interface messages of the Vistagraphic, both fundamental and additiomal types.

However, as noted above, additional messages forming the.user's own
communications software can be written and used as per the interface protocol
described herein.

4.2 GCP FUNDAMENTAL MESSAGES

These messages, which represent a nucleus of standard Vistagraphic functions
allow the user to achieve an interactive graphic capability. These messages
provide a means to display a graphic image, and allow the image to be rapidly
transformed.

The format for these messages is shown below:

Each message consists of a command word followed by a number of argument words.

The 16 bit command word is always formed as two 7 bit ASCII letters.

Example: Command Word: MU

15 14 8 7 6 0

MSB 0 ASCII M 0 ASCIT U LSB
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4.3 GCP ADDITIONAL MESSAGES

Additional GCP messages give the user detailed control and access to all of the
display terminal registers and parameters. These messages are available in the
basic Vistagraphic terminal controller. See Table 4-1.

The additional message format is as per Section 4.2 and additional detail
concerning all standard Host/Vistagraphic messages are found in the respective
Programmer's Reference Manual.

Table 4-1. Host/Graphic System Message Summary

FUNDAMENTAL MESSAGES

Host-Vistagraphic ‘ Vistagraphic~Host
Initialize 1Z Keyboard KY
Memory Update MU Light Pen PN
Start Picture SP Function Key RK
Halt Picture HP

ADDITIONAL MESSAGES

Host-Vistagraphic Vistagraphic-Host
Continue Picture Kp Keyboard No. 2 KT#*+
Selective Update SU Light Pen No. 2  PT*
Give Image GI ' Return Image RI
Give Register GR Return Register RR
Enable Selected Scratchpad Ready XR XT+
Interrupts (18) Return PED RP RW#*
Disable Selected Light Pen Switch SW ST#*
Interrupts (z1) Display Halt Interrupt HI
Interrupt Control (IK) Display X-Y Overflow X1
Light Function Keys LK LT*+ Error Condition XX

(1) v Variable Length Block VL
Initialize PED IP IT* Function Key No. 2 RL*+
Give PED GP GT*
Initialize Scratchpad ZR ZT*
Transfer Control TK
No Operation NO

*These messages pertain to the second device of each type.
+Must enter extended device control (EDC) mode before second device can be

accessed on Vistagraphic Systems 3000 and 4000 (refer to V3000 and Vistagraphic
Programmer's Reference Manual).

30 Change 1



4.4 SOFTWARE INTERFACE PROTOCOL
4,4,1 Vistagraphic-DRIl - Single Word Transfer
1. Move word to be sent to DRIl into Parallel Data Register.

2. Set bit 13 - Input Word Request - to notify DRIl that the
Vistagraphic is ready to send data.

3. Test bit 15 - INPUT NOT READY - and loop until cleared
acknowledging receipt of word by DRII.

4.4.2 Vistagraphic-DR1l - DMA Transfer

1. Enable DMA Input Mode to DRIl by setting bit 3-DMA MODE - in
Parallel Interface Status Register

2. Set up memory addresses for data block to be sent.
3. Load the Word Count Register (WCR).

4. Test bit 4 - DMA COMPLETE - until it is set signifying the end of
the DMA transfer.

b.4.3 DR11-Vistagraphic -~ Single Word Transfer

1. Test bit 7 - OUTPUT CONTROL - of Parallel Interface Status
Register until set by DRII1.

[ye]
.

Move data word to memory after it is received in Parallel Data
Register.

3. Set bit 5 - OUTPUT WORD RECEIVED - to notify DR1l that
Vistagraphic had received the word.

4, Test bit 5 until cleared by DRIl acknowledge receipt of word by
Vistagraphic.

4.4.4 DRll-Vistagraphic - DMA Transfer

1. Test OUTPUT CONTROL bit (bit 7) when set by DRIl - Host computer
is ready to send data.

2. Clear bit 3 - DMA MODE - for DMA input from DRII.
3. Set up Vistagraphic memory addresses for data to be received.

4, Set up word count by loading Word Count Register (WRC) - this
action initiates a DMA transfer.

5. Test bit 4 - DMA COMPLETE - until set signifying the end of the
DMA transfer,
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SECTION 5

ENGINEERING DRAWINGS

This section contains the following drawings, arranged in numerical order (parts
lists and wire lists, where applicable, precede the assembly drawing):

Parts List
and Wire List Diagram
Number Page Page
DR11-W 5810015 45 51
5810017 53
5810055 61
DRV11-B 5810056 63
5810057 65
DR11-B 5810058 71
5810059 73
DR11-C 5802528 43 44A
5811606 83
1086802 34A 343
Cables 1089623 35 39
1089756 41 42Q
5810020 59
5814454 79
5811455 81
5811764 85 97
5977207 99 100Q
6003249 101 105
6003250 107 109

33/34 Change 1






- é

‘. 7 321S SMa V A3Y¥ 6501—d0
- £2 3\ tm:m_ _ ¢ NO oumw__:u_.:»“,‘ 1X3IN \,Wm U\\au\\sw\»
L ¢05980! d mzmzmn._mgw MM HM”.NM\ ﬂa\w\ ok H VAR "ATNO 033 A8 mw:«”_w.ﬂ
BER 2 EEIYIRERRCT L S | 'NOILNA0Ud|
[ “ASSY @HVD LINDYID 2l
u.__..&_.zs_ M3IN YNHSWN umi»ﬁkxv\.. %/ @N mn a

ONI‘S3AVIDOSSY
SYIANVS EE

‘ON_iNOJ

/L2717 027 XIS NF&

‘ONIMVYA SIHL INIW3TddNS 200SE8 NIHLIM
NOLLY13HJUILNI ONIMVEA ONY SIONVYIT0L 30110Vdd dOHS °T .

"ONIMYHQ GNV iSIT S14Vd GINIEW0D JHL ¥O4
NOISIAIY DNITIOMLNOD IHL SI INO 133HS LSIT S1¥Vd 2

°ONIMVHO TOULNOD I0UN0S/93dS 33S—INILI YOONIA SILVOIGNI £ TOSWAS °E

“AINO INO 12373S ‘Sswill
FLYNIZLTY FIY SLAIFISINS HIIM SITIWON WLl +

=
i v&% DG2//! OIF X7 N3N |V
mWﬂ(hﬁq mwmk.mﬂ.mwvm& Sd ‘g , d| o | s
. i =2 L2 # O S 2 L A anwz| 1 | 133ms
WIavr /g |28 Nvr,| 26560/ 027 &3 A3 v
“ Q3IA0¥ddY aiva NOILd1¥s3a an ONImvia ASIT Sluvd
SNOISIAIY SNLVLS NOISIA3Y

A

Change 1

34 A



-
‘ {v8-ZLI v99Z-L0'VS
2 i3ams| < aaw| .
OMQA TOHLNGD 30HN0S/33dS
33S—W3Li HOANIA SILYDIAN] 1 ICBWAS 'L
2089901t 1d Y SNOILdIYISIA NOISIAZH HO4 INO LITHS 335
DOMQA L2IHSILINW SIHL HO4 NOISIAZY .
‘ON WIS azis ONITIOHANGD IHL SI 831137 NOISIAZY INQ L33HS '€
fg€fw2foltan aay £0045001460 v t f e
‘onn adw G004 GO0hK60] - Vit i ! 92
2199606 G
= ‘GGlenfER‘EELen ANI XIH WIIODIA ‘IINJUIDOYIIY 200d99£01L €0 vie
= ‘2L6G6°6G6°ER Llen ANI X3H IWIIODIA ‘1INDYIJOUDIH 200d489€0LED v g G G
= ‘o2'2in ¥3d4And XdH WIIDIA waHauxmu0¢oHr 200d4L9€01€0 vi]e
9969
= ,@:,mm.om.mpa 434409 XIH WIIDIA ‘LINJYIDOUIIH 200dL9€0LEQ v 9 9 he
gen (GLiswl) FdRI-d ‘d01d-dId “WIIODIA ‘A £004G.L1L0€60 vilt 1 i c¢
= ‘oin d071d 4174 WIISIA ‘LINJYIDOUIIN 20046.201€0 Vit i L 22
PLEN (wliShL) dO0T1d-dITNd ‘IdRl-a ‘WIIoIa ‘adr €00d# LLOE60 vi]i 1 { Lo
= *16°1h°G92n do1d-dI1d TVLIIDIA naHsumHu0¢UH_ L00d64201E0 Vi€ € € b
- an
= 1NdLNO 3LVIS-£/M UILSIOAY AdX1-A LIg-h ‘31907 %#50d0L0OELOL vt L 1 61
= S9N SYIAAOINI XITYOIMd TWIISIA ‘lLINJYIDOUDIN 100d920€LED vil t i 9l
‘CLn ¥3doo3d *WIINIA ‘1INJYUIDOYIIH £00d60LELED vilit L ! Ll
‘gEfilen ¥IAXITIILINKIAA/43A02IA *O1 907 LL0d0LOELOL vi]|e 2 2 o
‘cin do1d
= -41714 ‘da¥dnoT¥l -390d FAILISOd A-f Wnd ‘21907 020d0L0ELO0L Vit i i g1
= ‘09°9€n 4074 dITd N-P IWIIDIA °‘IINDHIDOYUDIV €0048LE0LED vi]e 2 2 i
= ‘oln 1NOMJO0T VIVA/HK dOTd=dI1d dA-r .QMQQJ 920d0L0EL0L vt 1 L €1
79
= ‘29fcen (Wnd) do1d-dI1d IVLIDId .amzumHuOZUHz L00dH600LE0D vi]€¢ 1 € 4!
£an (LESh
L) Lndui-2 ‘anvd-iAIlIsod ‘¥dddng *-WIIoId a3y £00dLE00E6Q Vil i i 1l
= ‘LhSuhn ILVO ¥O IWIIODIA ‘LINOUIDOUIIM 200d9r201 €0 vie F4 2 ol
= ‘Ln 3LYD ANV TWLIODIA ‘1IADUIJIO0UDIH L00dh€E20LED vl i l G
‘6¢<n
= ATUA/S¥AAANg) ANI XIH WIIODIA ‘ILINDYIDOYUDT! 100d€020L€0 vit i L Q
= ‘69n (NWOSKL) ANI X3H ‘OIa ‘qut LOOJd6LEOLED vt t L )3
= ‘n6n SYALVAANI X3H *IWIIOHIQ ‘1INDYIDOUDL: L00d20201L€0 vit i 1 9
= ‘26N A1vVH HOM-SOd LAdNI-2 avnd ‘019071 GE0d0LOELOL vl 1 l q
- “La'win (NOORL) HIVD ANVN IWIISIA °‘LINJYIDOUDIN 100426001 €0 vi|z 2 z f
JOVAYALNI T3TIVUVd ASSYENS d¥VO IInduId L00DE0g89801 cl L i !
th | 2o ()
‘ON ONIASILNZOE 3218 ‘ON
WAS NO1LdIHOS3a HO LHYd WOSd SMa ASSY 34 ALD W3kl
1Si1 Sidvd
s LLia oL J Sy /G /9 I'y LRI A VORI

R0

34 B Change 1



(v8-Z1) v99Z-10-vS

€ 133Hs| J A3

‘OMQA TOHLINOD 30HNOS/33dS

33S—W31I HOAN3IA SILVIIANI § TOSNAS “L
2089801 1d Y SNOILIYISIAA NOISIAIY HOd4 INO 133HS 335 'Z
OMG 133HSILTIN SIHL HO4 NOISIAIY )
‘ON WDSs4 azis ONITTOHLNOD 3HL Si H3143171 NOISIAIY INOC 133HS '€
€20 NIJ-0G ‘dVMA-IYIM ‘1do¥ ‘0313 ‘NHOD %#00d4550L060 v 2 895
‘€'2r ¥3d108 MId 0G ‘HNOD LEO-96RG9| 92622 4 P L4
‘Ir (NId 86) auvod 2d ‘23713 ‘HNOD 100d92LLLLt 211 l L 26
‘171 ASSY ¥010NnGHI 100d929€10. vt i l 46
‘Gfpfeteilsa vih = AT ‘SNAT aasnddId ‘ady ‘ain €0040008660 v|g q q €q
‘2hLhd J2QAM 00G %G -G *AVYYA d 1S “dVD 0204100905/ vie 2 4 ne
23 A0S %
Ol= 0L+ dd Y00l JIYILDATIIA DIMVYID ‘@aXId °dv) £10d£202061. vt l l 6h
‘12 AOL %0L- GOi+ m:.mm *dVv) 610dLGH1LL0L vt i { 0k
9¢e-€20
0L S0L+ An L0° JI¥IOD3TAIA JDIWVYIAD ‘@axId °dvd G50d€20205. v |9€ | o€ 9¢ L
‘On‘6€D AOZ $0L- %OL+ dn GL °*dVD 6h0dLGHLLOL vie 2 2 ah
‘LY Iivn G2° 39S -G + SHHO OE£E€ L/8006E-Y-TIN SHY SrLE£€9L040Y l 1 l Cu
‘2u 1I1vn 62° %9 -G + SHHO 022 1/8006E-4-"1IH s3y srigenloyudy l l i 2h
6
‘€ LIVH G2° 99 -G + SWHO 0lG P\moo@m:ﬁ-qwz Sy SrLisnloyoy 2 2 2 Ly
EL‘2Lig-ny
LlVil 62° %G -9 + SHHO ) Ol F\mcomm-muJH¢ Sch SreEoLoLoyoy L A A on
Loty :
LLVH G2° %G -G + SHHO Y GI F\moOmm-=u4H¢ommm SrESLHL0Y¥0Y 2 b 2 6¢E
9z'6n
LIVA G°L 99 -G + SWHO 0€£/022 MNYOMIIAN ‘XId ‘say 10040005260 vie 2 2 9¢
‘gon AW ITIVYLSONOH TVIIDIA ‘IINDYIDONIIN L00d82E0LE0 vt L i G¢
‘LLYO9h'LEN (LKS6) avnd ‘I1vH *WIIDIC ‘aay L00d800LE6O vi|c¢ S € e
‘oggen (601LShl)
Nd a349399T4L 3943 d-r d0Td-dITd ‘WIIDIA ‘daw £00d60L0€60 vi]e 2 2 €¢
‘62N SWOMd TIHKVYDOUd gi0dl .Lg9golL] vt l i A
‘ghN VO¥d AIHWVYUDOUd 61040969801 vt l t L€
~‘hin HO¥d dAWHYYDOUd 60040189801 vl l L 0¢
‘199G LGt0G e GERE
‘OLLLYEN (9958) XMYNIG ‘YALNNOD ‘IVIIDIA ‘diy L00d200LEGD v|ol ot ol 62
‘grilifoLfzin (ucgeg
SA) MAATAIAY /HAAIAOSHYUL ‘TIVIIDIA ‘LINDYIDOUIIN L00d G006 0 v G q ge
‘e€'ne‘gLliitfaloLgteLn aaw £004500h160 vi|o6
TH | <c9 ™S
‘ON ONIAJILNIQS 3ZiS ‘ON
WAS NOILdIHOS3a HO 1HVd NJOSH oma ASSY U3 ALD wal
1S171 s14vd
W GG B G/ /90 ’ Fu b

Change 1

34 C



(¥8-Z1) v99Z-10-VS

4 13ams|

2 A3

2o0g9sgoi 1d Vv

‘ON WOS4 3218

‘OMQC TOHLNOD 30HNOS/33dS
33S—W3ILI HOGNIA SILVIIANI 1 TOBNAS 'L
SNOILdiIHISIT NOISIATY HO4 INO 133HS 335 ‘¢
OMC LITHSILTINN SIHL HOA NOISIAIY
ONITIOHINOD FHL Si H3L137 NOISIAIYH INO L133HS '€

NT | NI
= 22 9Ny 271 ‘TUIK €1040008 420 vit i z2)
f€on WOodd QAIHHVY D0Ud] 12040969301 vit L L.
‘94n WO¥d dIHHVYDoUd) 020409699801 vilt L 0l
ddHd ONINYVH AXO0dd ‘71ddV] 0008LL0 ¥ 439 | 479 Go
yod 1034 ‘dd 13D auv €nd €005180 ¥ | 434 | J9u 29
AOVAYALNI TATIVEVL WVUOVIA D190 #089801 9] 4799 | 43y LA
ieleqalels L004200£600 Viuvy | uv 2o
= OTTIWIAN ‘13713%9 ##104£000£90 ¥l]z 2 19
(doH) ¥olodari Guvo L00dgL96g01 vlz 2 09
97 8€° X 290° AII0S ‘LIAIY 9-2avyo Lh02SH A39 | Aav | 1o V0.5
OITIVIAW ‘1774%9 100d4L00G360 vi|z P z =

™ | o0 )
‘ON ONIADILNITI 3218 ‘ON
WAS NOILdi¥IS3a HO LMY WOSH 9Ma ASSY 594 ALD WIL
1S SiHVvd
v of S /a0 /v ’ AT A IR

Change 1

34 D



(¥8-Z1) v99Z-10-VvS

S 133us| Jd  Aan|

‘OMA TOHLNOD 32HNOS/I3dS
33S—W311 HOANIA SILVIIAN] § T08WAS °L

20g39g01t 1d Y SNOIidI¥IS3A NOISIAIY HO4 INO 133HS 335 2
OMQa LIFHSILININ SIHL HO4 NOISIA3Y )
‘ON WS4 3z1s ONITIOUANOD IHL SI H311371 NOISIAIYH INO 133IHS '€
‘0 HOMd QIAWHVY DOV 60040.89301 v L 0¢
‘l9gsLglos‘en‘asineg
‘OLULLYEN (96G8) XUVNIG ‘¥AINAOD *WIIDIA ‘diH 10042001 €60 v ol G
‘2ehetgLiLLigtfotLigfen aan £004G00h160 ¥ 6 L2
‘onn adu 5004500160 v 1 98
‘2L.°99°G9°64
= ‘9G'ehER EE Len ANI X3IH WIIODIA ‘IINJUIDOUDIN 200489€01 €0 v 6 g2
= ‘o2'2ln ¥344ng X3IH WLIIDIA ‘LINDYIDOYUDIN 200dL9E0LED v 2 v
‘3zn (GLIShl) AARL-A dO1d-dITd “TWIIDIA ‘a3 £00dG9L10€60 N l £ 2
= ‘GhN d071d dITd WIIDIA ‘IINDUIJ0OUDIN 20046201 €0 v l g
‘LEN (hllShL) dOT14-dI71d ‘IdELI-a ‘TWIIDIA ‘amn €004t L10€60 v l P
= ‘lstiw‘aen do1d-di1d WlInid .eH=o=H0o¢uH: L0046 L201L€0 v € 0¢c
an
= INdLno AIVIS-€£/M YALSIDIY IdRL-d 1Ig-% ‘DID07 hG0d0LOELOL v l 61
= ‘6N SYIAA0INT XITHOIdd IVIIDIA ‘IINDYIDOUIIN 100d920€1€0 v 1 ol
: ‘€1n 4300230 ‘WIIDIA ‘1INDYIDONIIN €00d60LELED v L A
= ‘getien 43X3 dILINHIA/43000 30 ‘21007 Llodologlol v 2 al
Sin dod
= -dITd ‘aIYIOOIYL -I9d3 AAILISOd A-F TWNd ‘219071 020d0L0EL0OL v i G L
= ‘09°9€N dOo1d dITd A-r TWIIDIA “‘IINJYUIDOUIIN €00d9LEOLED v 2 Wl
= ‘oln 1noMo07T VIVA/H dO14-dITd J-r .umuoq 920d0L0EL0OL v l €i
h9
= ‘eo‘gen (Wnd) do1d-dI71d WIINId .sﬁ=omHUOmUH: L00dh600LED v € 2l
€SN (LESH
L) LNdNI-2 ‘ANVH-IAILISOd ‘¥addnd *wlIIOIQ ‘dau €00dL€00€60 v l Ll
= ‘Lh‘ttn ALYD 4O IVIIOIA ‘IINJYIDOUIIH 200dghzoLEo v 2 ol
= ‘L0 ALYD ANY TVLIIDIA .szumHNOmUHz L0047 €201 €0 v l 6
6¢N
= SYFATNA/SYAL4Nd) ANI XIH TYWIIODIA ‘LINJYIDOUIIM L00dE020LED v l 8
= ‘69n (NWOSWL) AHI XIH “DId ‘dud L00d61E0LED v l L
= ‘50 SYALUAANI X3IH “WIIOIA ‘L1INJY¥IDOUIIM L00d2020LE0 v l Q
= ‘29N ILVD YON-SOd INdHI-Z avnd ‘21007 G¢0d0L0EL0L v 1 g
= “Lo‘win (HOOKL) FLVH ANVN IVIIODIA ‘LINDYIDOUDIH L00d 26001 €0 v 2 h
AOVAYIINI TATIVHVA ASSYUNS AVI IINDUID L00DE08 93801 K] l L
° A‘ﬂ m °
WAS NOILdIHOS3a ON ww.ﬁﬁﬁo_ Wos4 wuﬁ Ewu.._

1S171 s1dvd

PELL IV ¢ 17 B Y /G /90 *

Change 1

34 E



_; .
‘ {p8-281 v99Z-10-VS
G wmwzm_ nw >uz_ ‘OMGC IOHINOD 304N0S/233dS
33S—W3L! HOANIA SILVIICGNI F 108WAS 'L
2089801t 1Id Y SNOILdIYDSIA NOISIATY HOL INO LITHS 33S T
OMQA L3IHSILTINW SIHA HOJ NOISIAZY .
‘ON IS4 azis ONIMTTOYINOD 3HL St H3L137 NOISIATIH INOC L33HS '€
dod L0AY ‘dd I1MD quv dmd £€0051i30 v Eich 99
AOVAYIALNI T TIVHVd HVHOVIA 2I D07 nogogotL] - 3 A% 10
4307109 1004200£600 ¥ i zo
= OITIWIAN ‘13713K3 #710d€000£90 ¥ z 19
(doH) ¥0lo3ard auvyo L00dgL96801 ' 2 09
97 g€* X 290° AIT0S ‘1lANIY 9-ZaAvV0 Lh02SH A3u | vog
ITTWLIA ‘LI TAXT 1004.005860 ' 2 0%
‘Cf2r NIJ-0G ‘dvEn-I4IM °1do¥ ‘0373 ‘HMOD 1004 SS0L060 v z Q9
= ‘Lr (NId 86) auvod 2d ‘2311 ‘NNHOI L00d92iLLiin| 9 ! o4
17 ASSV HOLONAHNI 1004929€1L02 v i %4
GipfCiZiLsa YHE = AT ‘SNAT @ISN44Id ‘amy ‘a3 £0040008660 v g €q
= f2nihd 2AAM 00S %G -G *avyvd d LG *dVD 0204100905 . ¥ 2 0%
20 A 0§ 9
= OL=- Ool+ J4d NOOL JIYIOATIIA JDIWVHIAD ‘AIXIA °dVD £10d€20206.L v ! Oh
= ‘10 AOL ZOL- %0+ dn 6€ “dv) 610dLGH1LLOL ¥ i ot
eE-€D
= A0L= “0L+ d4n L0° JIYIOATIIA 2IWYYIAD ‘dIAXTA *dVD 5G0d£2020G12 v 9¢ Ly
= ‘on‘6E€0 AOZ2 %0L- 0L+ dn G1 °dV) 670diShiLOL} v 2 ai
‘yu LLViL G2° %G -G + SHHO OEE L/8006E-M-"TIH SIY SriE€niouoy L Ch
‘e 11V G2° $6 -G + SWHO 022 L/8006E-Y¥-"1IH s3y Srieeoloydy i ch
6
¢y LLvn G2° $9 -G + SWHHO 016G 1/8006E-4=-"1IH S3Y SrLESnL0Y0Y 2 Ly
cL'z2L*3-hy
LIVl G2° %S -G + SHHO ¥ Ol p\moomm-xuqHa say SrE0LnLoudY J 21;
LLfoly
LIV G2° %G -G + SHHO ¥ Si p\woomm-muqH:mmmm SPESL9L0UdH 2 GE
92‘6n
LIVt 5°L 96 =G + SHHO 0£E£/022 NUOMIIN ‘X1d °‘say 10040005260 ¥ 2 G¢
= ‘q9n AW AT79VISONOW ‘IWIIBDIA ‘IINDHIDOYIIY L00dg2E0LED ¥ i G¢
“1LY9n*LEN (L4S6) avno ‘divd ‘vIIoia ‘a3 100d800LE60 v ¢ e
. ) ‘o€‘zen (60LSHL)
WA JTMIDOIYL A543 A-f do1d-dITd ‘IWIIDIA ‘) £00d460L0€60 ' Z I3
‘62n SHO¥d AAWWYY oY gilodLligogol ¥ { oi
‘gun Houd AIHHVYD0Ud 61040969301 v . Le
ON ONIAZIANIAl 321S i ON
. | .
WNAS NOILdIHOS3a HO iHVd WNOS4 oMma ASSY 3 ALD W3l

1811 SiHvd

PRSI

N A AT AT 2

A

Change 1

34 F



(v8-Z1) v99Z-10-VS

L 133us| G A3
‘'OMA TO0HLINOD 30HNOS/I3dS
_ 33S—W3L1 HOGN3IA SILVOIANI $ TOBINAS 'L
20og9g0t 1d Y SNOILdIHOSIA NOISIAIY HOd INC 133IHS 335 Z
OMQ 13IHSILINW SIHL YO NOISIAIY
‘ON WOS4 3215 ONITTOHLNOD 3HL SI H311371 NOISIAIH 3INO 133HS '€
His
= g¢ DMV 2373 ‘AYIF €10400082.20 v ! cl
‘€9N HO¥d QIHIVY D0ud 12040969801 ¥ L L2
‘96N Houd dIWNYVY DOUd] 02040969801 \ L 0L
@dHd OHIMHMVYW XX0dd ‘71ddY] 000gLL0 v JY 69
"ON ONIAJILNIQI azis " | on
WAS NOILdI¥IS3a Wos4
9Ma}  ssvuadaro | WAl
1S171S1dvd
Cieos U RGO /60 A EATEID A ST

L

Change 1

34 G/ 34 H






OR—338 REV—

N REVISIONS
ZONE[LTR] DESCRIPTION DATE | APPROVED ¢
- [ reL_rFor pevetoPmenT 2 7 \FEIST N
T FRrz ~o~ ~oROoD wo rozz [Py i l0 |0
ARESED PE€ O 76080 Pser " FpH
Bl Rew/s522 /R £C0 7as05 w1, "/ pin
¢ [eev PEE £cO0 72162 e Harx | TR 10
D| REV PER £CO 76356 e apR79 "9 |
E| REV_PER ECO 96220 sonor 79|/ M |
| REV_PER ECO 96A05A —— _ |DiNge /72 iy
G | REV FER ECO_ 97620 Poecs | ™0ag Ly
|\ | REV FPER £CO. /08522 _|aunaz |7 A
T REV PER £CO 11127/ ey a5 "‘*/N'f.
SEE NOTES 34F8
/A@> )
J/ \ . )
594 PARALLEL INTERFACE REVL3
.@ ASSY 94117- CMPNT SIDE M1 SERNOLZ K
~ -
T BB w3 Ao 3w B w3 w g = 3§ = 3« 87 .
- EN
T Eneo ?ascg%as 9, TES- £e8 BEm e o 09 o9 OF ; J
[¢] E49 ESO ESI E53 2
Ena Q)13 OE86 E4C>6 2‘7 [¢] 4 i
S| ute < r uis j ' ul4 §8\ iz j ui2 < ‘ i | uio g l ue < A .
Eils . ‘ d‘ :357 (57) /2,43 (6001 ¢ GOO3 o) F
! EN40 O €87 €88 e80 £0 (B8)(G00Z ¢ G00# ONLY)
E160 O o 00
u24 u23 % I u22 qc‘ vzl ﬁ u20 r ule §| [VIE:] < I uir §§ 120
OE7 14 |
mﬁ+ E150|
) EBO
e E|Eo|§8!
= EIBO
g us2 U3l uz0 l 29 < | u28 < [ uar j | uz6 j u2s é s
|
X 388528 BoBBILHB O3
! Bn:ca s e 858888 5888885
fai: 4950 E
[ B 3 [ (8w g [ g [ (8w [ = 0
) ] 4§ E;
\ = {mz+ oEd =
0000 O
ES| ES2E93E94
[om Sgl o S [ B[ we § [ {[oe B[ e §[ v <8, <+
£950 OF9S EJ0O EI0} 0E?5
. ES70 Of98 [elRe)
B e [ ¢ [ QB [om ¢ [ o[ SB[ we o[ = B —
RS} OET8 D
OEs2
r ue4 j ue3 < usl % U6o g 1 us9 ?' us8 ? ' us? <§
+ €69 oFTy (.50 } A
L | RIZ —{Riz- RO - o M ||
P
'"1 'B-I @| ur2 < { U7l < l u70 §El ' V2] /q r ues § { ue? 2'7 ue6 g' ’ uss S J3 TRl —
989 I CD) £102 E103 E780
e + C40 8 o EloE’O OE104 E?B EOBO E%
@)
C
SEE NOTE 9
FINNO./, TYRP
—
]
‘@-@ FOR PARTS LIST 8
e 1086802 o
©
Iss]
: )
L /0. /TEM 58 70 BE |NSTALLED AFTER WAVE SOLDER.
E WIRE WRAP POSTS TO BE LEFT FULL LENGTH.
FE 9 HOLES IN CRO3S HATCHED AREA TO BE
E FREE OF SOLPER, 832 PLACES. B
E S MARK APFROFRIATE SERNO, &' CONDITION AND REVISION
E 7 splpEe TIPS OR WIRE TO BE .09 MAX FRON BOARD. ]
E . MAX COMPONENT HEIGHT 70 BE . 44. slelelelala TEN | SZE | PARY OR IOERTIFYING RO. e
C 5 BAERENCE DESIGNATORS OTHER THAN THOSE ETLHED, OR SIK TRESs GTEWRE srecre T
E SCREENED ARE NOT 7O BE MARKELD ON FINISHED ASSY. BIReNBNS AT N RS R I A RN SANDERS o wow wrsune
E 7 MAaRK CHARACTERS .0%~./6 HIGH, COLOR BLACK, GOTHIC TV, o oo ous (3| et /9w 77
E AND LOCATE APFPROX AS SHOWN, APPLY FER /TEM GP =— o — L CIRCUIT CARD ASSY, ]
E 5. 50675 L/ST SHEET ONE /S THE CONTROLLING REVISION by 1
£ FOR THE COMBINED FARTS LIST AND DRAWING. = (BRIl cwn | PARALLEL INTERFACE ]
E 2 THIS ASSY SHALL MEET THE REQUIREMENTS OF /7EM G8. HEA=TEEIE o e o
E 1 sHop ToLErances AND DRAWING WITHIN 815002 THIS DRAWING. P vie%e , |NZ0gw, e 11| E| 94117 1086802 ]
F NOTES UNLESS OTHERW/SE SPECIFIELD. o R ol Sk, =5 277 w7

8 7 T 6 5 . 2 I 3 | 2 [Permm
343/34K Change 1






\ 4

Q - 3ZIS BMa

8 A34 6£01—dO

£ « d Eu._..._ .._& Nu—.va < NO ov“no=:<u_....»“M< AN Le-orn IuQK Q:
AN AFTYIA 1 droue|®
£29680/ o susor 03| i fom i o L ondeo| 619690/
264 IGIN STy IO ] ch P
ASSY F166) =y O1LONaoyd
e o ey 2N SRIVOOSSY g€ NIHT0 T, |a
o S¥IANVS EE o e

"ONIMYEA SIHL INIWITAdNS ZOOSTIB NIHLIM
NOILLY13IHJHILNI DNIMYNQ ONV SIONVHITOL ID1LOVHd JOHS 1

“ASIT JYIM ONY ONIMVYHA ‘ L1S17 S1MVd QINIBWOD IHL ¥O4
NOISIATY DNITIONINOD 3HL 8I INOC 133HS 1SI17 SiHVd T

"‘AINOQ INO LI2FT35 ' Swyll
FLYNYILIY FAY LdIFISENS & HLIM SWILI €

S T ST

AN
- MM
7|
& far| Bav,, |  9SL60/ ©O27 MId AH| T
W ha| ¥ +as|. . £2560/ OOF I7d N7X | X —1 "
1\\\\8 \% g(\m V%“RQ QrUrN N\Nﬁ& \ﬂmr\ 5 P | €T | ZT (12 | O |61 [ O | LY |91 | BT | ¥1 | €1 HS
amaes| TONONI HLIM 7o gF0aV stuvd
BV i gree96 on 03| H A A A
QIAOWIY tva |V NOI141¥D$70 yn jevjujor| 68t L) 9 s|yelz)a Hs
SNOISIAIY SNiViS NOISIAINY

A

35



e’ o ' '/
3 AIM LLZ—dO
m:u:w— ﬂN A3d — ‘OMA TOHINOD 3I04NO0S/I3dS
33S - W3l noczwf&%.u_oﬂ_ puwa_o:.“ww N
SNOILdIYIS3A NOISIAIY Y IN JHS -
€22600/ | LLIV6 |V oo PSS S et
"ON IN3Q! 3003 | 3US
RSV MIYDOSY207 IWHWIA 2-8irozd |82ril - - | — |8
T o - N\
(LINONER,) FL ATAIEW WiILTd clel e]os
(rvowmy'> 1Ll ) 9M& 82 -0 ‘LIFUANOD bE-pE20(IQ Q| os| os| s/
ol
SE ‘L FTEVO gl - WILSS €890 61| | 5| €&/
ol
/!
(9079) (€ UMW F7S) O 92 -2 LIGUNOD SHLLE 7Y | L7 | 7 | O/
(9977) (€ Bax 775) 9w 92-22° L O6UNOD $95Lb os| og| os| 0/
6
e
| £
9
£
: &
Hd QILSIML LHM P YOV79 ‘OMY 22 “0373 "IMIM|  OLd $826L/6 ¥ |ae2)022| 027) €
(9378 @IATY ‘Nig 88 ‘OFTT MNOD |  _C0D-9¢es59 2 A R
773 NNOD dos -0QQT YIY| 17| SI¥| &)
WAVED LLL) Ma QO ‘07T NNOD | OF-d05 -0@ T (| /|
‘ON ONIAJIINIQI waa |ans| €O 9l 79 on

WAS

NOIL1dI¥IS3a

¥O 1yvd

3000

OMa

ASSY ¥3d ALD

win

1SI1717 Sidvd

+

36



3 A3 ((2—dO

.m;::;_ T A ~

£29680/ W| LILV6 |V

"ON IN301 300D | 3715

‘OMd  T0YINOD 324N0S/I3dS
33S - WILI HOON3A S3ILIVIIONI : SI0UWAS
SNOILdIY¥IS3a NOISIAIY HO4 INO 133IHS I3S

OMQ L3IHSILTINW SIHL Y04 NOISIAIY
ONIA4IINIAl FHL SI H31137 NOISIAIY 3INO 133HS

XSSV MIANDSYI0T7 IIVHWZA 2-8/1ko2d | 8okl 2l 2| —| g/

) 7/

(L 1ronved) FIL IFAOW LiL TS sl | |9/
(NONNED L41) O §2-02 ‘LOLUNOT b€ -8£20/(Q os| 0S| os | st
b/

WSE T FIFEO dW - WILSS |€BE£90 — | — | &l] &

2!
(9Y7F) (€ FUON FTS) ‘9 92 -22 LOCUNOD SHLL b S | 277 | 43y | 6O/
(D7) (E UON FI)'VMWI2-O> LICUNOD £95L b 05|05 | os| of

6

8

L

9

$

, b
& AFLSIML LHM P YOV ‘OMV.22 2777 °I4IM| OLd S8t Llb v |\ooz\ooz|as2r| €
(9a78) OFAY ‘Wi b5 OF7F ‘/VVOD | £QO-9+6859 [ |/ / e
2377 ‘WN;OD JOF-0Q T F2T| 77| 134 | &/

WOANVYD L L/ Nt 05 ‘27717 ‘(VWOD 07-d0S5-0QQ / | 7/ [ /
‘ON  DNIAJIINIA wial [3zs| 929 €9 9 on

WAS No1idiuos3a HO 1MVd 3000 | oma xSSv 534 410 Wil

1S17 Sl1lyvd

+

37/38






8 7 6 5 4 | 3 2 1
REVISIONS
ZONE|LTR DESCRIPTION DATE APPROVED
—|REL ror PRODUCTION BT 1] ¢ £16
Al REV PER Eco 76//2 15 DEC 77|"9/RIAB I
GI&3 MARK: J7 Gl &3 MARK: P2 (J2 PAR INT) B |REV PeR Eco 76164 “Ape e |27 pep |M
G2 & 4 MARK : Jé G2 &4 MARK: P3 (J3 PAR INT ) C | REV PER £CO 76200 0t 28 |/ M0 ‘t\
G5 MARK *J 7 G5 MARK:JZ D| REV PER ECO 7643/ 45eP79 |WG/9L |
Ge MARK & e MARK )3 E|REV PER ECO 9G240 19D 79 |FOP WL
. F Yy REV PER ECO 26299 23 AN 80 [WG] g2 R
e ssgcég /{/vngEE ;} G | REV_PER ECO_96308 G res a0 P/ " |
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QDO%/QT;SSB s i Bl e TABLE / VIEW A-A
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i G o =0 5T ]
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REVISIONS D
LT7] DESCRIPTION T oaE
—|REC_FOR_PROD ||znul~dh=lgtfq
H H
G —D
/ G
36.00 !
; o ) | F ]
—— 150 ——— / 5 ‘
S€E NOTE B / A
/ ST . ;
75250 - b X Z¥ EX EX N |
F R T 2 !
( 5 R N ! sEE NOTE 4 F
% S SEE NOTE
N § I
X N SEE NOTE 3
AN n | rMOTE 5
N . - -
X T )
~N § ~
q R
l PIN 1 TP J X
| G-
E T
— . E
+ta
< €
o U :
U N
U ° S
P! S
fa—— /.50 ; ]
12.00% 100 i : !
SEE NOTE 9 - j
D - - ]
\ D
pim A"z 1200
SEE TABLE T
IRE
MARK APPROPRIATE DRAIN Wl
P NUMBER FARSIDEMOTE 6) y \
- ‘P2’ FOR SECT. B CABLE (UFPER) o
P3'FOR SECT. A" CABLE (LOWER) NS 1
2
75"
7y
SEE NOTE 10 !
C 4
- T T e e - - "
|tV I
TABLE T . Q@ i
| G Y X ' -
cowp | PM A : ° ;
G/ _|25F7 | ] ' i “@ FOR PARTS LIST ™
G2 | 50F7T. | 2= -O——Q) (70 £056 commETOR) | seEpL 58/(764
! /SPLIT LUGS FOR ! X
| W T \S/GNAL 4anvD GND) | FOR WIRE LIST N
A i SEE WL 5811764 IN
" -
0. CUT 7O 18" LENGTH. | o = i N
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REMARKS FORM

Name: CalComp Equipment

Title: Part Number

Company: Software/Firmware System
Address: Version

Host computer

Telephone: [ ] Host operating system __________ Version
Date: Host-Vistagraphic interface
My problem is: hardware [J software [J
firmware [J manual O

Technical or editorial errors (include page number):

Suggestions for improvement:

Tech manual number

Order number
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and meaningful information to support equipment manufactured by CalComp .
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