






























































































































































































































































































































































































































































































































































4.5 CONNECTIONS TO BE MADE AT INSTALLATION

4.5.1 TERMINAL CONTROLLER MOUNTED IN EQUIPMENT CABINET. If the terminal controller
and equipment cabinet are ordered at the same time, the terminal controller is
shipped from the factory installed in the equipment cabinet, and all connections
between the terminal controller and the system interconnect panel are already made.

For other situations, refer to figure 4-2,

Connections between the system interconnect panel and other devices are a func-
tion of the individual installation. Refer to the top assembly drawing for your
installation. In general:

1. Connections to the host computer are made by cables from J7 and J8 of the
system interconnect panel to the appropriate point in the host computer.
If the parallel interface is not Sanders model no. 5712 (part number
1086802), then the cables needed to connect between the system interconnect
panel and the host computer may be supplied with the parallel interface.
If the parallel interface is Sanders model no. 5712, then the interconnect-
ing cables are the customer's responsibility.

2. If the GRAPHIC 7 system does not contain a parallel interface, and commu-
nications with the host computer are through the multiport serial interface,
then the cable needed to connect between the system interconnect panel and
the host computer is the customer's responsibility. The cable would
normally be connected to the J2 connector on the system interconnect panel,
but in some cases could be connected to J3.

3. If the GRAPHIC 7 system includes one alphanumeric keyboard, the keyboard
-shall connect to J5 on the system interconnect panel. However, if the
associated display indicator contains an accessory panel, the keyboard may
plug into that accessory panel, from whence another cable leads to J5 on
the system interconnect panel.

4. If the GRAPHIC 7 system includes two alphanumeric keyboards and two serial
interface cards, the second keyboard connects (either directly or through
an accessory panel) to J12 on the system interconnect panel.

5. If the GRAPHIC 7 system includes two alphanumeric keyboards and only one
serial interface card, the second keyboard connects (either directly or
through an accessory panel) to J4 on the system interconnect panel; the
serial interface card must be modified (as described in table 3-14) to
make its port 2 appear to be port 7.

6. If the GRAPHIC 7 system includes one position entry device (trackball,
forcestick, or data tablet), the PED shall connect to J6 on the system
interconnect panel. However, if the associated display indicator contains
an accessory panel, the PED may plug into that accessory panel, from
whence another cable leads to J6 on the system interconnect panel.

7. If the GRAPHIC 7 system includes two PEDs and two serial interface cards,

the second PED connects (either directly or through an accessory panel) to
J13 on the system interconnect panel.
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8. If the GRAPHIC 7 system includes two PEDs and only one serial interface
card, the second PED connects (either directly or through an accessory
panel) to J4 on the system interconnect panel; the serial interface card
must be modified (as described in table 3-14) to make its port 2 appear to
be port 8. '

9, If the GRAPHIC 7 system includes one PHOTOPEN, it comnects to J26 on the
system interconnect panel. However, if the associated display indicator
contains an accessory panel, the PHOTOPEN may plug into that accessory
panel, from whence another cable leads to J26 on the system interconnect
panel.

10. If the GRAPHIC 7 system includes two PHOTQPENs, the second one connects
(either directly or through an accessory panel) to J27 on the system
interconnect panel. In this case the customer must specify an additional
cable, part number 5976150Gl, to connect from the system intercomnect panel

"to the PHOTOPEN 2 connector on the terminal controller.

v

NOTE

Refer to the technical manual for the
associated display indicator for PHOTOPEN
connections to the display indicator Z
connector. '

11. The X, Y, and Z connectors on the system interconnect panel are exact
replicas of the X, Y and Z connectors on the output channel card. Refer
to the technical manual for your display indicator for the method of
making connections.

12. Connector J2 on the ROM and status card (usable with a teletypewriter,
paper tape reader, keyboard, PED, or even the host computer) does not have
a comparable connector on the system interconnect panel. Any connection
must be made directly to the connector on the edge of the ROM and status
card.

4.5.2 TERMINAL CONTROLLER WITHOUT EQUIPMENT CABINET. If the terminal controller is
purchased without the equipment cabinet (as for rack mounting or installation in a
display console), and if the system interconnect panel is not procured, then con-
nections between the terminal controller, the host computer, and the peripheral
devices must be made directly to connectors on the terminal controller.

If the GRAPHIC 7 system includes a parallel interface, the cables from the host
computer go to connectors J2 and J3 on the edge of the parallel interface card. J2
accepts output data and control signals from the host computer. J3 carries input
data and control signals to the host computer. Table 4-2 lists and identifies the
pins in parallel interface connectors J2 and J3.

If the GRAPHIC 7 system does not include a parallel interface, the cable from

the host computer goes to connectors J2 or J3 on the edge of the serial interface
card, or (in some cases) to connector J2 on the ROM and status card. 1In addition,
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peripheral devices (keyboard, PED) connect directly to the appropriate connector

on the edge of the serial interface card. (Refer to table 3-14.) It is imperative
that the serial interface card be configured to match each port to the type of
device connected to it. Table 4-3 lists and identifies the pins in serial interface
connectors J2 through J6.

The J2 connector on the ROM and status card is identical to connectors J3
through J6 of the serial interface.

Display indicators connect to the X, Y, and Z connectors on the edge of the
output channel card. Refer to the technical manual for your display indicator for
the method of making connections.

PHOTOPENs connect directly to PHOTOPEN connector Jl and J2 on the terminal
controller card cage.

Table 4-2. Parallel Interface I/O Connectors, Pin Assignments

JACK/PIN SIGNAL JACK/PIN SIGNAL JACK/PIN SIGNAL
J2-1 0D0O0 () J2-34 SPARE J3-17 IDO8 ()
J2-2 DRET- J2-35 ATN1 (%) J3-18 DRET-
J2-3 0DO1 (%) J2-36 DRET- J3-19 ID09 (%)
J2-4 DRET- J2-37 OWR () J3-20 DRET-
J2-5 0D02 (*) J2-38 DRET- J3-21 ID10(*)
J2-6 DRET- J2-39 OMR (#) J3-22 DRET-
J2-7 0D03 (%) J2-40 DRET- J3-23 ID11 (%)
J2-8 DRET- J2-41 OCTL (%) J3-24 DRET-
J2-9 0D04 (%) J2-42 : DRET- J3-25 ID12 (%)
J2-10 DRET- J2-43 ODR (%) J3-26 DRET-
J2-11 = 0DO5 () J2-44 DRET- J3-27 ID13 (%)
J2-12 DRET- J2-45 SPARE J3-28 DRET-
J2-13 0D06 () J2-46 SPARE J3-29 ID14 ()
J2-14 DRET- J2-47 INIT J3-30 DRET-
J2-15 0D07 J2-48 DRET- J3-31 ID15 (%)
J2-16 DRET~ J2-49 *#IMR () J3-32 DRET-
J2-17 0D08 (%) J2-50 SPARE J3-33 *SPR1-
J2-18 DRET- J3-34 SPARE
J2-19 0D09 () J3-1 ID0O () J3-35 IMR ()
J2-20 DRET- J3-2 DRET- J3-36 DRET-
J2-21 0D10(*) J3-3 IDO1 (%) J3-37 ICTL (%)
J2-22 DRET- J3-4 DRET~ J3-38 DRET-
J2-23 OD11 (%) J3-5 ID02 (%) J3-39 ATN2 ()
J2-24 DRET- J3-6 DRET- J3-40 DRET-
J2-25 0D12 (%) J3-7 ID03 (%) J3-41 IWR(*)
J2-26 DRET- J3-8 DRET- J3-42 DRET-
J2-27 0D13 (%) J3-9 ID04 (%) J3-43 SPARE
J2-28 DRET- J3-10 DRET- J3-44 DRET-
J2-29 0D14 (%) J3-11 IDO5 (%) J3-45 NDRY (%)
J2-30 DRET- J3-12 DRET- J3-46 SPARE
J2-31 0D15 (%) . J3-13 IDO6 (%) J3-47 SPARE
J2-32 DRET~ J3-14 DRET- J3-48 SPARE
J2-33 *SPR1- J3-15 IDO7 (%) J3-49 *#SPR2-

J3-16 DRET- J3-50 SPARE

*Signals used only in test operation using input to output (J3 to J2) loop cable.
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Table 4-3. Multiport Serial Interface I/O Connectors,
Pin Assignments

JACK/PIN SIGNAL JACK/PIN SIGNAL

J2-1 CGND PORT 1 J3-9 REN1- PORT 1
J2-2 SPARE J3-10 N15V

J2-3 X232~

J2-4 TSCK+ J4-1 XMT2~ PORT 2
J2-5 RDA1- J4=-2 P15V+ '
J2-6 SPARE J4-3 DRET-

J2-7 RQTS+ J4=4 DRET-

J2-8 RSCK+ J4~5 RDA2-

J2-9 CLTS+ J4~6 PO5SV+

J2-10 SPARE J4~7 DRET-

J2-11 DSRY+ J4-8 DRET=-

J2-12 SPARE J4=-9 REN2-

J2-13 SPARE J4~10 N15V-

J2-14 DGND

J2-15 DTRY+ J5-1 XMT3 PORT 3
J2-16 CARR+ J5-2 P15V+

J2-17 SPARE J5-3 DRET-

J2-18 SPARE J5-4 DRET-

J2-19 RING+ J5-5 RDA3-

J2-20 SPARE J5-6 PO5V+

J2-21 SPARE J5-7 DRET-

J2-22 SPARE J5~-8 DRET-

J2-23 TXCO+ J5-9 REN3-

J2-24 SPARE J5-10 N15V-

J2-25 SPARE

J2-26 SPARE J6-1 XMT4~ PORT 4

J6-2 P15V+

J3-1 XMT1- PORT 1 J6-3 DRET-

J3-2 P15V+ J6-4 DRET-

J3-3 DRET- J6-5 RDA4~

J3~=4 DRET- J6-6 PO5SV+

J3-5 RDAL- J6~7 DRET-

J3-6 PO5SV+ J6-8 DRET-

J3-7 DRET- J6-9 .~ REN4-

J3-8 DRET- J610 N15V-
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4.6 SWITCH AND JUMPER SELECTIONS

Some of the circuit cards in the terminal controller contain jumper terminals
and/or switches to allow selection of operating characteristics that differ from
those normally preselected at the factory.

4.6.1 DISPLAY PROCESSOR. Terminals E39 and E40 let the display processor recognize
instruction 0 as a halt instruction or as an illegal instruction, as follows:

STATUS JUMPER CONFIGURATION
Instruction 0 = halt E39 to E40 jumpered (normal configuration)
Instruction 0 illegal E39 and E40 open

4.6.2 8K READ/WRITE MEMORY CARD. Switch S1 on the 8K read/write memory card
selects the range of addresses to which the card responds. Switch S1 has eight
sections, of which only the first two are used.
In a single card system, set all positions of S1 to OFF,
In a two-card system:
a. On the first card, set all positions of S1 to OFF.
b. On the second card, set position 1 to ON, all other positions to OFF.
In a three-card system:
a. On the first card, set all positions of S1 to OFF.
b. On the second card, set position 1 to ON, all other positions to OFF.

c. On the third card, set position 2 to ON, all other positions to OFF.

4.6.3 8K ROM AND STATUS CARD. This card contains jumper terminals that allow re-
configuration of 15 different parameters, as described in table 4-4.

Table 4-4. ROM and Status Card Jumper Configurations

FEATURE JUMPER CONFIGURATION

Sync link interrupt level

Level 7 El to E4 (normal configuration)
Level 6 E2 to E4
Level 5 E3 to E4
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Table 4-4. ROM and Status Card Jumper Configurations (Cont)

FEATURE

JUMPER CONFIGURATION

Display status interrupt level
Level 5
Level 6

Level 7

E3 to E5 (normal configuration)
E2 to E5

El to E5

Transmit data select
TTY, RS-232C, or 20 mA current loop

TTL

E7 to E8 (normal configuration)

E7 to E6

Receive data termination
. TTY
TTL
20 mA current loop

RS-232C

E35 to E36 (normal configuration)
E9 to E10; E35 to E36 open
E9 to Ell; E35 to E36 open

No jumper at E35, E36, E9

Receive/transmit data
TTY

TTL or RS-232C

E12 to E13 open (normal configuration)

"E12 to E13

Word length select
5 bits
6 bits
7 bits

8 bits

El4 to E17 to El19
El4 to E19
E17 to El19

El4 and E17 open (normal configuration)

Receive/transmit parity
Checked and generated

Disabled

E16 to El9

El16 open (normal configuration)
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Table 4-4. ROM and Status Card

Jumper Configurations (Cont)

FEATURE

JUMPER CONFIGURATION

Parity select
0dd

Even

E18 to El9

E18 open (normal configuration)

Number of stop bits
2 stop bits

1 stop bit

E15 to El19

E15 open (normal configuration)

Receive/transmit frequency select

110 baud E20 to E22; E23 to E25 to E26 to E27
(normal configuration)
300 baud E20 to E22; E24 to E26 to E27
1200 baud E20 to E22; E26 to E27
2400 baud E20 to E22; E23 to E25 to E27
4800 baud E20 to E22; E23 to E24 to E27
9600 baud E20 to E22; E23 to E27
50K baud E20 to E21
System clock mode
Internal clock E28 to E29 (normal configuration)
External clock E29 open
Address selection
16K to 24K E44 to E32
20K to 28K E30 to E32
24K to 32K E31 to E32
NOTE
The 4K ROM and status card has only the
following address selections:
20K to 24K E30 to E32
24K to 28K E31 to E32
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Table 4-4. ROM and Status Card Jumper Configurations (Cont)

FEATURE ‘ JUMPER CONFIGURATION

Status logic enable
Enabled E33 to E34 (normal configuration)

Disabled E33 open

Trap address memory locations

0 - 8K E37, E38, E39, E40 open
(normal configuration)

8K - 16K | E39 to E40

16K - 24K E37 to E38

24K - 32K E37 to E38; E39 to E40

50K/800K baud select

50 kHz E42 to E43 (normal configuration)

800 kHz E41 to E43
4.6.4 MULTIPORT SERIAL INTERFACE. This card contains both jumper terminals and
DIP switches that allow reconfiguration of 14 different parameters, as described in (J
table 4-5. i

Table 4-5. Multiport Serial Interface Parameter Selections

FEATURE CONFIGURATION

NOTE
This table applies to serial interface
part number 5976251. If your serial
interface is part number 1086750, refer
to H-78-0095.
Device address select

Standard address (1765XX) U19-S8 OFF (normal configuration)

Expanded address (1766XX) U19-88 ON

Device assignments

Refer to table 3-14.
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Table 4-5. Multiport Serial Interface Parameter Selections (Cont)
FEATURE CONFIGURATION
Word length select Port 2 Port 3 Port 4
5 bits E43 to E44, E33 to E34, E53 to E54,
E45 to E46 E35 to E36 E55 to E56
6 bits E45 to E46 E35 to E36 E55 to E56
7 bits E43 to E44 E33 to E34 E53 to E54

8 bits (normal

E44, E46 oper

E34, E36 open/

b
E54, E56 open

configuration)
Parity select Port 2 Port 3 Port 4
Parity enabled E49 to E50 E39 to E40 E59 to E60
(normal configuration) '
Parity disabled E50 open E40 open E60 open
0dd parity E47 to E48/ E37 to E38 E57 to ES8”
Even parity E48 open E38 open E58 open
Stop bit select Port 2 Port 3 Port 4
. v / Vv
1 stop bit (normal E51 to E52 E41 to E42 E61 to E62
configuration)
2 stop bits E52 open E42 open E62 open
Transmit levels Port 1 Port 2 Port 3 Port 4
4 e
RS-232 (normal E9 to ElOu’ El12 to El13 E30 to E31V/' E23 to E24
configuration)
TTL E10 to E11 E13 to El4 E31 to E32 E24 to E25
Receive levels Port 1 Port 2 Port 3 Port 4
TTL E5 to E6  E15 to E16  E19 to E20  E26 to E27
RS-232 E5 open{ El5 openy E19 opeﬁ/ E26 opedj
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Table 4-5.

Multiport Serial Interface Parameter Selections (Cont)

FEATURE

CONFIGURATION

Ft baud rate (all ports, asynchronous)

NOTE

E63 to E64 and E65 to E66 are
for all baud rates.

connected

9600 baud (normal E68 to E67; E69, E71, E73 open
configuration)
50 baud E68 to E67 to E69 to E71 to E73
75bbaud E68 to E69 to E71 to E73
110 baud E68 to E67 to E71 to E73
134.5 baud E68 to E71 to E73
150 baud E68 to E67 to E69 to E73
300 baudv E68 to E69 to E73
600 baud E68 to E67 to E73
1200 baud E68 to E73
1800 baud E68 to E67 to E69 to E71
2000 baud E68 to E69 to E71
2400 baud E68 to E67 to E71
3600 baud E68 to E71
4800 baud E68 to E67 to E69
7200 baud E68 to E69
19200 baud E68 to E67
Fr baud rate (port 1 only) U80-S4 U80-55 U80-S6 U80-87
50 On On On On-
75 Off On On On
110 On Off On On
134.5 Off Off On On
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Table 4-5. Multiport Serial Interface Parameter Selections (Cont)

FEATURE : CONFIGURATION

Fr baud rate (port 1 only) U80-S4 U80-S5 U80-86 U80-57

(Cont)
150 On On Off On
300 Off On off On
600 (normal configuration) On Off Off On
1200 Off off Off On
1800 On On On Off
2000 Off On On Off
2400 On Off On Off
3600 Off Off On Off
4800 On On Off Off
7200 Off On Off Off
9600 On Off Off Off
19200 Off Off Off Off

Number of stop bits (port 1)
1 stop bit U80-S3 on

2 stop bits U80-S3 off

Parity (port 1 only)

Parity disabled U80-S1 off
Parity enabled : U80-S1 on
0dd parity U80-S2 on
Even parity U80-S2 off

NOTE

If parity is disabled, there are eight
data bits. If parity is enabled, there
are seven data bits.
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Table 4-5. Multiport Serial Interface Parameter Selections (Cont)

FEATURE CONFIGURATION
Data terminal ready (port 1 only)

Circuit forced on U39-s7 off

Circuit under system control'_ U39-S7 on
Interrupt level select

Level 5 ‘El to E3

Level 6 (normal coﬁfiguration) "E2 to E3 -

Level 7 E4 to E3

Figure 4-3 shows the normal switch positions for the standard port configuration.
The + mark on the switch indicates the ON side. The dots in the figure indicate the
side of the switch that is pushed down.

e o o o o + o o e e o + . ° +
8 7. 6 5 4-3 2 1 6 5 4 3 2 1 8 6 5 3 1
. ) o o ) e o o o . .
u19 U39 uso
H-80-0055-008

Figure 4-3. Serial Interface, Normal Switch Positions

4.6.5 PARALLEL INTERFACE. The parallel interface card contains 105 terminals that
allow you to customize the card for special installations. Most of the terminals
(E1 through E43 and E49 through E66) plus an 2.35 by 6.5 inch (6 by 16.5 cm) unused
area are for use with additional integrated circuit elements, which can interface
with devices that have unique signal definitions, signal polarities, handshaking
requirements, and/or driver/receiver and line matching requirements.

The remaining terminals let you change certain operating parameters, as described
in table 4-6.

Table 4-6. Parallel Interface Parameter Selections
FEATURE CONFIGURATION
Register address select
First card, address 17241X E96 to E99
(normal configuration)
Second card, address 17243X E98 to E99
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Table 4-6. Parallel Interface Parameter Selections (Cont)

FEATURE CONFIGURATION
Register address select (Cont)

Third card, address 17245X E97Vto E99

Fourth card, address 17247X E95 to E99

Interrupt trap address select
First card (mormal configuration)
Second card
Third card

Fourth card

E87, E88 open; E47, E45 open
E87 to E88, E46 to E47; E45 open
E87 to E88, E44 to E45; E47 open

E87 to E88, E44 to E45, E46 to E47

Word vs byte mode

Word mode (normal configuration) E90 open

Byte mode E89 to E90
Polarity of INIT signal from host

Low (INIT-) produces SYST-B E93 to E9%4

High (INIT+) produces SYST-B E92 to E9%4

SYST-B inhibited E91 to E94
Interrupt priority level

Level 6 (normal configuration) E83 to E85

Level 5 E84 to EB85

Level 7 E86 to E85

Clock speed

CLOK-F (10 MHz) (normal
configuration)

Clock rate divided (for long
distance interface)

E100 to E101

Open E100 to E10l. Connect E100 to
input of a suitable divider. Connect
divider output to E10l. (Divider may
be added to the parallel interface card
or located externally with connections
made through unused backplane
connections).
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Table 4-6. Parallel Interface Parameter Selections (Cont)

FEATURE CONFIGURATION

Output data enable ODEN-
signal from host

ODEN- enabled E102 to E103

ODEN- disabled E102, E103 open

Input data enable function
Ground enable to input drivers E104 to E105

Ground enable not required E104, E105 open

Additional integrated circuit connections
NOTE

These connections allow additional
integrated circuits to be added to the

"card.

Connect attention interrupt E48
enable to IC

Accept interrupt requests from IC E67
Connect resets to IC E68
Connect fixed logic high to IC E69
Comnect +5V to IC | E70 through E78
Connect =15V to IC ' E79
Connect ARET- to IC E80
Connect +15V to IC 81
Accept reset from IC E82

Card device select
Normal configuration is:
DEVO-B high E112, EI13 open

DEV1-B low Ell4 to El115
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Table 4-6. Parallel Interface Parameter Selections (Cont)

FEATURE

CONFIGURATION

Card device select (Cont)
DEV2-B high

DEV3-B active

E116, E117 open

E110 to Elll

Device codes for second, third, and fourth cards can be created by
connecting E112 to El113, El116 to Ell7, or both.

4.6.6 GRAPHIC CONTROLLER. The graphic controller card contains four terminals to
select the memory addressing capability, as follows:

MEMORY ADDRESS BITS

16 bits
17 bits

18 bits (normal configuration)

4.6.7 RAMP GENERATOR. The ramp generator contains seven terminals.

CONNECTIONS

El, E2, E3, E4 all open
E2 to E4; El and E3 open

El to E3, E2 to E4

Two of these

terminals let you disable the FBSY-X (function busy) override function during fast
beam moves. The other five let you change the ratio between slow speed and normal

speed from 1/16 (its normal value) to 1/8, 1/4, or 1/2.

described in table 4-7.

Table 4-~7. Ramp Generator Parameter Selections

These selections are

FEATURE CONFIGURATION

Function busy override

Enabled (normal configuration) E5 to E6

Disabled E5, E6 open
Slow speed/normal speed ratio

1/16 (normal configuration) E9 to ELO

1/8 E9 to E7

1/4 E9 to E8

1/2 E9 to Ell

4.6.8 CHARACTER GENERATOR. The character generator card contains 12 terminals that
allow the card to respond either to ASCII character codes (the normal configuration)

or EBCDIC character codes, as follows:
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ASCII CODE JUMPERS

For 96-~character card:
El to E4, E2 to E3;
E5 open

For 192-character card:
El to E2, E3 to E4;
E5 open

For both cards:
E7 to E8; E6 open
E10 to El1l; E9 open

E12 to El13; El4 open

EBCDIC CODE JUMPERS

E2 to E3
E4 to ES
E6 to E7
E9 to EIO
El12 to El4

El, E8, E11, E13 open




SECTION 5

MAINTENANCE

5.1 GENERAL

This section contains the maintenance philosophy, test equipment required,
troubleshooting instructions, adjustments, and repair information.

5.2 MAINTENANCE PHILOSOPHY

The maintenance philosophy for the terminal controller is to limit repairs
to replacement of plug-in circuit cards and chassis~mounted components. This
approach reduces system down-time if a failure occurs. Field repair of circuit
cards is not recommended because of their complexity. Testing them requires
special factory-level test equipment.

If you encounter a failure, try to isolate the failure to a specific circuit
card, then replace that card and make any required adjustments. If the system
resumes normal operation, the card that you took out is defective. Return that
card to Sanders for repair. Send us also a description of the symptoms that led
you to the failed card.

5.3 TEST EQUIPMENT REQUIRED

The following equipment (or equivalent) is recommended for maintenance of
the terminal controller:

Oscilloscope Tektronix type 547 with type 1Al preamplifier
Digital voltmeter Fluke model 8000A

Multimeter Triplett model 630

Card extender Sanders part no. 1086794

5.4 TROUBLESHOOTING INSTRUCTIONS

Follow the steps indicated in figure 5-1. Pay attention to the cautions
on sheet 1 of the figure.

5.4.1 BUILT-IN DIAGNOSTICS. When the terminal controller is initialized in the
SYSTEM mode, it executes a set of diagnostic routines that test the GO/NO GO
status of certain circuit cards. If a NO GO is detected, the terminal controller
sets a bit in the diagnostic error word, and an error message containing the error
word is sent to the host computer, The message indicates the diagnostic routine
that failed, but does not specifically state how the routine failed.
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When you initialize the terminal controller in the LOCAL mode, it executes
the same set of diagnostic routines, then executes the terminal verification
pattern. The results of the diagnostic routines are displayed in the left field
of the readout box as an octal number with the letter T above it (the letter T
means that the 3-digit code is the result of the diagnostic routines).

If all tests pass, the 3-digit number is 000, assuming all cards are
installed. If any card is not installed, the bit for that card is set, producing
an error indication (see table I in figure 5-1).

If more than one test fails, and sequencing through the remaining tests does
not stop, the readout is the sum of all the failed tests. For example, if the
terminal controller does not contain a 3D coordinate converter, and both the memory
and the display generator diagnostics fail, the readout is 045.

The following paragraphs describe the diagnostic routines.

Serial Interface Diagnostic. This test verifies initialization of the status
registers.

Parallel Interface Diagnostic. This test verifies initialization of the
handshaking circuits and status registers.

Display Processor Diagnostic. This test verifies execution of a branch
instruction, an interrupt sequence, and single-word, double—word and triple-word
instructions from the instruction set.

Memory Diagnostic. This test verifies the ability to write and read at each
memory location. (During this test, any data already contained in a memory
location is temporarily stored in a general purpose register, then restored to
its location.)

Display Generator Diagnostic. This test verifies that:

1. Each display register is initialized.

2. The graphic controller and function generators are in their proper
states. '

3. The display processor can start a refresh sequence.

4, The graphic controller can start, run, access memory, perform refresh
functions, and stop. «
3D Coordinate Converter Diagnostic. This test verifies the 3D coordinate
converter's ability to write and execute a simple instruction.

5.4.2 TERMINAL VERIFICATION PATTERN. The terminal verification pattern can be
used with up to two display indicators and a full complement of peripherals. The
pattern verifies proper alignment of the various function generators and display
indicators. Each area of the verification pattern has a specific function: either
executing a system parameter or providing a visual indication for maintenance
adjustments.




5.4.2.1 Vector/Position Generator Verification. The components of the terminal
verification pattern that verify operation of the vector/position generator are:

1. The full screen box.

2. The 3/4 screen box.

3. D/A alignment bars.

4. The letter H in two places at the left edge of the 3/4 screen box.

Each letter H in two places is written as two characters, written at the same
position under different internal conditions. If the ramp generator is properly
adjusted, each letter H appears as a single character. If X-axis ghosting appears
in either letter H, the ramp generator or ramp/conic generator requires
adjustment.

The 3/4 screen box includes the four types of line structure: center line at
the top, dotted line at the right, solid line on the bottom, and dashed line at
the left. Incorrect line structure indicates a faulty ramp generator.

The D/A alignment bars consist of nine lines each and show the D/A adjustment
for selection of 1/8, 1/4, and 1/2 screen positions. These bars are not PHOTOPEN
sensitive. If there is any offset between the lines at the tops and bottoms of
the bars, or if the lines are not parallel, D/A converter adjustment is required.

Observe the corners of the full-screen box, the 3/4-screen box, and the small
box around the readout area. If there is any breakage at the corners of any box,
the ramp generator requires adjustment.

5.4.2.2 Character Generator Verification. The character generator area of the test
pattern displays the character generator repertoire, including alphanumerics and
special symbols. In addition, the letters EM are displayed in four different sizes.
Dots at the left side of the largest E and beneath the largest M verify the proper
character height and width, depending on the screen size. If the E and M do not
match the dots, character generator adjustment is required.

5.4.2.3 'Character Rotate and Gray Level Verification. The large, rotated numerals
at the lower left corner of the 3/4-screen box verify that the graphic controller
can rotate characters and that the output channel can vary intensity level.

5.4.,3 ADDITIONAL HINTS. The circuit cards that comnect to the processor bus
(cards in slots XAl through XA8) can be installed in other arrangements than that
shown in figure 5-1. However, the following rules must be followed:

1. All read/write memory cards should be installed in consecutive slots.

2. Those cards that can seize the processor bus should be installed in
consecutive slots, to maintain the integrity of the grant bus. If
there is a gap between such cards, you effectively get two grant buses
in parallel, with subsequent interference when two cards want the bus
at the same time. If it is necessary to separate such cards, you must
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5-4

connect the grant out connection (pin 35) of the higher priority card
(lower numbered slot) across the gap to the grant in connection

(pin 36) of the next lower priority card (higher numbered slot). For
this type of connection, use Sanders part number 47067, daisy-chain

jumper.
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memory cards, the cards in these eight slots can be interchanged to reassign processor bus
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never go false. Accordingly, read/write memory cards should be placed in available position
(usually spaced for better heat dissipation) toward the highest-priority slot.

1.

2,
3.
4,

5.

6.

TERMINAL CONTROLLER OPERATES ON
110 VAC POWER. ASSOCIATED POWER
CONTROL PANEL MAY HAVE 220 TO
240 VAC INPUT,

[caution}

ALWAYS TURN TERMINAL CONTROLLER
OFF AND REDUCE DISPLAY INDICATOR
BRIGHTNESS BEFORE REMOVING OR
INSERTING CIRCUIT CARDS,

CHARACTER GENERATOR CARD AND
D/A CONVERTER CARDS CONTAIN
MOS DEVICES. WHEN NOT IN USE,
STORE THESE CARDS IN STATIC-PROOF

CONTAINERS.
NOTES :
TECHNICAL MANUALS FOR DISPLAY INDICATORS: 7.
MODELS ~_MANUAL NO,
730-733 H~79-0378
740-743 H-79-0394
750, 753 H-79-0386
760, 763 H-79-0395

TECHNICAL MANUAL FOR MODEL 5783/5784 KEYBOARDS: H-79-0363.
TECHNICAL MANUAL FOR MODEL 5781 PHOTOPEN: H-78-0042, 8.

TECHNICAL MANUAL FOR MODEL 5786 TRACKBALL/5787 FORCESTICK:
H-78-0044. FOR SIMPLE-2 DATA TABLET, SEE TALOS MANUAL 50114-1.

TECHNICAL MANUAL FOR MODEL 570 HARDCOPY UNIT: GA-77-045,
TECHNICAL MANUAL FOR MODEL 0575 HARDCOPY MULTIPLEX SWITCH: |
H-78-0435. FOR SOFTWARE INSTRUCTIONS, SEE H-79-0348.

FOR SOFTWARE INSTRUCTIONS, SEE H=-79-0350.

ALIGNMENT PROCEDURES;
CARD PARAGRAPH
RAMP GENERATOR 5
D/A CONVERTERS 5
CHARACTER GENERATOR 5.
MONOCHROME OQUTPUT CHANNEL 5
COLOR OUTPUT CHANNEL 5

TECHNICAL MANUALS FOR POWER
SUPPLIES:
MODEL MM23-E0647/115 H-80-0087

IF OTHER MODELS ARE USED, APPROPRIATE MANUALS
WILL BE PROVIDED.

TECHNICAL MANUAL FOR 2D COORDINATE
CONVERTER: H-78-0061 .

H-80-0055-011A

Figure 5-1. Terminal Controller
Troubleshooting Diagram, Sheet 1
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START

SET CIRCUIT
BREAKER TO ON

RUN/SYS INDICATOR ON
CONTROL PANEL AND LED
ON DISPLAY PROCESSOR
CARD BOTH LIT?

s
Y,

NO

YES

FANS RUNNING?

"DIGITAL VOLTMETER

+5.00V £ 0,25V AT PINS 55/56,
ANY SLOT.

+15.00V £ 0.01V AT PINS 95/96,
ANY SLOT.

~15.00V + 0.01V AT PINS 93/94,
ANY SLOT.

GROUND = PINS 77/78/97/98,
ANY SLOT.

DC VOLTAGES
OoK?

SEE WARNING

CHECK 110 VAC TO
TERMINAL CONTROLLER.
CHECK CIRCUIT BREAKER.

THIS
SHEET

i,

ADJUST/REPLACE
POWER SUPPLY
(NOTE 8)

YES

EITHER RUN/SYS INDICATOR YES

ORDP LED LIT?

NO

<5> SHT 3

SEE CAUTION
REPLACE FAULTY
INDICATOR OR LED

TURN OFF TERMINAL
CONTROLLER.

OSCILLOSCOPE ATPIN 45,
ANY SLOT. GROUND = PINS
29/30/53/54, ANY SLOT.

TURN ON TERMINAL
CONTROLLER.

OBSERVE SINGLE LOW-GOING
PULSE (TORN-O) WITHIN 1
SECOND OF TURN-ON.

TORN-O CONTROLLER.
SIGNAL OK? OSCILLOSCOPE AT PIN 41, XAl
THROUGH XAT0.

SEE CAUTIONS
1. RESEAT ALL CIRCUIT
CARDS.
2. ADJUST/REPLACE
OUTPUT CHANNEL (NOTE 7)

YES

TURN OFF TERMINAL

GROUND = PINS 29/30/53/54,
ANY SLOT.

TURN ON TERMINAL
CONTROLLER.

OBSERVE SINGLE LOW-GOING
PULSE (REST-B) WITHIN 1
SECOND OF TURN=ON.

REST-B
SIGNAL OK?

THIS
@ SHEET

SEE CAUTIONS
REPLACE DISPLAY
PROCESSOR CARD

OSCILLOSCOPE AT
XA9-31,

GROUND = PINS 29/30/
53/54, ANY SLOT.

10 MHZ SQUARE WAVE,
TTL LEVELS (CLOK-F).

CLOK-F
SIGNAL OK?

T

SEE CAUTIONS
REPLACE ROM AND
STATUS CARD

YES'

OSCILLOSCOPE AT
XA16-37 (OUTPUT
CHANNEL).

GROUND = PINS 29/30/
53/54, ANY SLOT.

8.3 NS POSITIVE PULSE
EVERY 16.6 MS, TTL LEVELS
(SYNC-O). (FOR50 HZ
SYSTEMS, 8.3 NS POSITIVE
PULSE EVERY 20 MS.)

SYNC-O
SIGNAL OK?

SEE CAUTIONS
ADJUST/REPLACE OUTPUT
CHAINNEL CARD (NOTE 7)

YES

SEE CAUTION

1.

REMOVE ALL MEMORY CARDS
EXCEPT THE FIRST ONE.

REMOVE SERIAL AND PARALLEL
INTERFACES.

REMOVE 3D COORDINATE
CONVERTER.

REMOVE GRAPHIC CONTROLLER.

RUN/SYS INDICATOR ON
CONTROL PANEL AND LED
ON DISPLAY PROCESSOR
CARD BOTH LIT?

SEE CAUTION

ONE AT A TIME, REPLACE MEMORY,
ROM AND STATUS, AND DISPLAY
PROCESSOR CARDS. SET MEMORY

CARD ADDRESS SWITCH PER TABLE 3-5,
WHEN SYS/RUN INDICATOR AND LED
ARE BOTH LIT, YOU HAVE CORRECTED

THE FAULT,

YES

ONE AT A TIME, REINSTALL
MEMORY SERIAL AND
PARALLEL INTERFACES, 3D
COORDINATE CONVERTER,
AND GRAPHIC CONTROLLER.
IF RUN/SYS INDICATOR OR
LED GOES OUT, REPLACE
LAST CARD INSTALLED.

Figure 5-1.
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Terminal Controller
Troubleshooting Diagram, Sheet 2
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SHT 2 ‘_ﬁ

PRESS LOCAL PUSHBUTTON
(DIS/LOC LAMP LIGHTS)

TERMINAL VERIFICATION \ YES

@ SHT 4

PATTERN PRESENT?

NO -
VES PRESS SELF TEST YES 1. TRY DIFFERENT YES REPLACE OUTPUT CHANNEL
ALL 10 LEDS ON GRAPHIC PUSHBUTTON AT REAR CIRCLE DISPLAYED? OUTPUT CHANNEL TERMINAL VERFICATION CARD OR CABLES, AS
CONTROLLER CARD LIT? OF DISPLAY INDICATOR ? PORT. PATTERN PRESENT? APPROPRIATE.
(NOTE 1) OR
2. REPLACE CABLES TO
NO DISPLAY INDICATOR.
3. REINITIALIZE SYSTEM
IN LOCAL MODE.
JE CAUTIONS SEE CAUTIONS
1. REMOVE ALL CARDS
1. IF SCREEN IS BLANK, REP|
ouTeuT DISPLAY PROCEaAYs TROUBLESHOOT DISPLAY OUTPUT CHANNEL GR GRAPHIC
RED FOR CHANNEL PHOTOPEN DISPLAY PROCESSOR. INDICATOR (NOTE 1) CONTROLLER
COLOR INDICATOR PORT INDICATORS ROM AND STATUS, 2. IF CHARACTER.S MISSING
GRAPHIC CONTROLLER . :
OUTPUT CHANNEL., ! REPLACE CHARACTER GENERATOR,
— 2. REINITIALIZE 3. IF OTHER OBVIOUS PROBLEM,
SYSTEM IN LOCAL ;‘(E';%\C&NVERTER
MODE.
Y D/A CONVERTER
FoRgEent " ‘ e/ CONIC
gvﬂge&\%ﬂsﬁ OUTPUT CHANNEL
CHANGES TO # ‘GRAPHIC CONTROLLER
SEE CAUTIONS
ALL 10 LEDS ON GRAPHIC YES 1. %Tﬁsﬁﬁ?&fﬁévso
- | CONTROLLER CARD LIT? :
COLOR INDICATOR CARDS UNTIL LEDS ON
GRAPHIC CONTROLLER
ARE NOT ALL LIT.
NO 2. REPLACE LAST CARD
Coton B ; REINSTALLED.,
INDICATOR e . - seAlaL
EMEM € en :?ffﬁi , i
w
© 1 ONNECTED SEE CAUTIONS
~ G T SN NECTED TTY PRINTS vES SEQUENTIALLY REPLACE: ROM AND
o IO ROTO(’;NDF R o P 1011142 (IF GCP) STATUS, DISPLAY PROCESSOR,
TYPE: 400/ (1 ) 1077317 (IF GCP#) MEMORY OUTPUT CHANNEL
500/ (IF PROGRAM IS GCP+) REPEAT TEST AFTER EACH
/ REPLACEMENT
KEYBOARD CHARACTER CHARACTER OR
DIAGNOSTIC CODE
NOTE:
This figure illustrates the verification test pattern that is YELLOW FOR
generated when the ramp/conic generator option is installed COLOR INDICATOR
!n the}erminal Domro!!er. Ifa mrpp/co[\ic generator zard
oot Rraigh lneh. 1 3 cootdnets converir card SEE CAUTIONS
Coniaimed within the Slives wall b sotatod, mancinted and REPLACE GRAPHIC CONTROLLER.
displayed at the top left of the display.
TERMINAL CONTROLLER VERIFICATION PATTERN H-80-0055-011C
7 Figure 5-1. Terminal Controller

Troubleshooting Diagram, Sheet 3
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SHT 3 |

YES CORNERS OF BOXES YES LINES IN VERTICAL BARS YES LINE STRUCTURES AT YES CHARACTERS AND YES INTENSITY SCALE AND YES

(OPTION) YES * (OPTION) VES
ERROR CODE = 000? UNBROKEN? UNBROKEN, NOT OFFSET?

YES
\ CIRCLES AND ECLIPSES PLACEMENT OF VECTORS, ; (OPTION)
. 3/4 SCREEN OK? ROTATION OK? BLINK OK? ' Oke CONICS OK? S/ COLORS OK?

SEE CAUTIONS

SEE CAUTION'S
ADJUST/REPLACE
D/A CONVERTERS
(NOTE 7)

SEE CAUTIONS
ADJUST/REPLACE 2D
COORDINATE CONVERTER
(NOTE 9)

SEE CAUTIONS
ADJUST/REPLACE RAMP/
CONIC GENERATOR
(NOTE 7)

SEE CAUTIONS
ADJUST/REPLACE RAMP OR
RAMP/CONIC GENERATOR
(NOTE 7)

SEE CAUTIONS

1. REPLACE OUTPUT CHANNEL,

2. TROUBLESHOOT DISPLAY
INDICATOR (NOTE 1)

SEE CAUTIONS
SEE CAUTIONS
REPLACE RAMP OR RAMP/CONIC 1. ADJUST/REPLACE CHARACTER
GENERATOR GENERATOR (NOTE 7)

2. REPLACE GRAPHIC CONTROLLER,

SEE CAUTIONS
REPLACE INDICATED CARD
(SEE TABLE 1)

1. REPLACE OUTPUT
CHANNEL.

2. REPLACE GRAPHIC
CONTROLLER.

TABLE |
ERROR CODE IS 3-DIGIT CODE THAT REPRESENTS
THE FOLLOWING 8-BIT BINARY CODE.

l ﬂ_RSTDIGITl SECOND DIGIT I THIRD DIGIT |
MsB LsB
Lz el sl a2 ] o]
O i
w = -
(9} v o) -
5 =2 g o a 2
5 B g 5 & E,
Z., Buv Bu % 8u 5O
a o B8F g ER 3 gz ok
9 w g8 =0 £0 E» ,~0 Vo
3 5 oY dz 2z 2B <Z Iz
= = 0z I0 290 oz 2O %0
o @) 00 %% 22X 45 44X =<
z z 0 an wo #®= BB 0O0a

WHEN A DIAGNOSTIC ROUTINE DETECTS AN ERROR, THE BIT CORRESPONDING TO
THAT TEST IS SETTO A 1. IF NO ERROR OCCURS, IT IS SET TO 0.

IF SYSTEM DOES NOT CONTAIN ONE OF THESE CARDS, THE DIAGNOSTIC
ROUTINE CONSIDERS IT AN ERROR AND SETS THE ERROR BIT; E.G.,, IF 3RD
COORDINATE CONVERTER IS NOT USED, THEN SECOND DIGIT OF ERROR
CODE IS 4 OR LARGER.

OPTION OPTION OPTION OPTION
PERFORM KEYBOARD KEYBOARD TEST OK? vES PERFORM PHOTOPEN TEST PHOTOPEN T . e PERFORM PED TEST PED TEST OK' YES PERFORM HARDCOPY HARDCOPY OK? YES .| PERFORM 3D COORDINATE 3D COORDINATE CONVERTER | _YES | SYSTEM OK IN LOCAL MODE. IF
TEST (NOTE 2) ' (NOTE 3) OPENTEST OK? (NOTE 4) ' TEST (NOTE 5) ' CONVERTER TEST (NOTE 6) oK? THERE IS A PROBLEM IN SYSTEM MODE:
1. CHECK CABLES TO HOST
COMPUTER.

2. INTERPRET INITIALIZATION
ERROR (XX) MESSAGE (SEE
H-79-0348).,

3. CHECK HANDSHAKING
SIGNALS AT PARALLEL
INTERFACE.

1. TROUBLESHOOT

REPLACE PHQTOPEN, 1. REPLACE PED.

1. REPLACE KEYBOARD

HARDCOPY UNIT. SEE CAUTIONS 4. CHECK HOST COMPUTER
SEE CAUTIONS SEE CAUTIONS .
2. R kT . REPLACE OUTPUT CHANNEL. 2. REPLACE MULTIPORT SERIAL 2 R LTI REFLACE 3D COOR- o peLACE oy STATUS.
SERIAL INTERFACE EEA:":-I;\CE ROM AND STATUS INTERFACE, PLEX SWITCH. . ’
. REPLACE GRAPHIC CONTROLLER, SR S FTWARE -

H-80~-0055-11D

Figure 5-1. Terminal Controller
Troubleshooting Diagram, Sheet 4
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5.5 ADJUSTMENT PROCEDURES

The following circuit cards contain adjustment points:

i. Ramp generator

2. D/A converters

3. Output channel

4. Character generator

NOTES

The read/write memory card has four adjustment
points. These are critical factory adjust-
ments. Any attempt to adjust them in the field

can result in equipment misalignment.

For power supply adjustments, refer to
separate power supply manual.

The Sanders extender card (part no. 1086794) is required for making card
adjustments. Distributed electrical characteristics of a card may be slightly
different when the card is mounted on the card extender. You may have to make some
slight compensation before the card is reinstalled in the card cage.
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5.5.1 RAMP GENERATOR ADJUSTMENTS. The ramp generator has six adjustments (see figure 5-2). Adjust the
ramp generator as follows.

Table 5-1. Ramp Generator Adjustments

SETUP ADJUSTMENT POINT PROPER INDICATION

SYSTEM mode. Digital voltmeter between R113 (reference adjust) +5.00V + 0.01V
TP3 (REFP+E) and TP2 (ground).
SYSTEM mode. Connect TP1 to TP2. Digital R20 (baseline adjust) OV. Disconnect TP1 from TP2
voltmeter between TP4 (RAMP+) and TP2. after adjustment.
LOCAL mode, verification test pattern R11 (-ramp limit), Minimum ghosting of letter H
displayed. R15 (4+ramp limit) (two places) at left side of
verification test pattern.
Observe verification test pattern. R28 (B-clamp), Best corner closure without
R29 (A-clamp) blooming in full and 3/4-screen
boxes.
NOTE

R11 and R15 also affect corner closure. Make best compromise between
corner closure and minimum ghosting. '

Observe verification test pattern. Set R44 (short vector Short vectors in involute
display indicator brightness level for brightness adjust) pattern at upper right corner
optimum display consistent with ambient of 3/4-screen box have same
light level. brightness as other vectors in
display.
NOTE

This adjustment is valid only for the particular brightness setting of
the display indicator. At radically different brightness settlngs,
short vectors may be too faint or too bright.
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5.5.2 D/A CONVERTER ADJUSTMENTS. Each D/A converter has seven potentiometers and may have one or two

adjustable capacitors (see figure 5-3).
the adjusted card with the card at XAl4.
XAl5 slot.

Table 5-2. D/A Converter Adjustments

Always adjust the X D/A converter first at slot XAl5.
Adjust the second D/A converter card while it is installed in the
After adjustment, remove the card extender and leave the second card in the XAl5 slot.

Then swap

SETUP

ADJUSTMENT POINT

PROPER INDICATION

LOCAL mode, verification test pattern
displayed. Observe middle group of
9 parallel lines.

LOCAL mode, verification test pattern
displayed. .Observe middle group of
9 parallel lines.

4

Observe left group of 9 parallel lines.

Observe right group of 9 parallel lines.

Observe middle group.

Observe involute pattern at upper right
of 3/4 screen box.

R18

- R19

R24

R20
R23

R21

R22

R18

C25
C26

(balance)

(2nd bar B register)
(2nd bar A register)

(left bar B register)
(left bar A register)

(right bar B register)
(right bar A register)

(balance)

(high speed)
(high speed)

if installed.

Adjust for best alignment of upper
and lower halves of middle group.

Adjust for best parallelism and
spacing (no bright lines, no dark
lines).

Adjust for best parallelism and
spacing (no bright lines, no dark
lines).

Adjust for best parallelism and
spacing (no bright lines, no dark
lines). ,

Retouch as necessary.

Adjust for straightest lines in
short vectors.
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5.5.3 CHARACTER GENERATOR ADJUSTMENTS. The character generator has an oscillator rate adjustment
capacitor and two character size adjustment potentiometers (see figure 5-5). Adjust character generator
as follows.

Table 5-3. Character Generator Adjustments

SETUP ADJUSTMENT POINT PROPER INDICATION

LOCAL mode, verification test pattern C2 (oscillator rate) Period = 75.0 nanoseconds
displayed. Oscilloscope probe at
U28-3 or U29-8 or U30-3. Ground at
extender card pins 29/30/53/54.

LOCAL mode, verification test pattern R41 (X size), Characters have 3:2 aspect ratio.
displayed. Observe characters E and M R45 (Y size) Smallest character is 1/8 inch high,
in lower left quadrant of 3/4-screen box. regardless of screen size. Other

three characters have heights of
3/16, 1/4, and 3/8 inches. Adjust
height of E and width of M to match
dots as follows:

See figure 5-4. : Display indicator Dot No.
screen size (inches) (both axes)

20 1
16 2
14 3
12 4
4 .
3 ———
2 .
1= ¢ ——— .
Figure 5-4. Terminal Verification Pattern, Character
Height and Width Adjustment Gauges
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5.5.4 OUTPUT CHANNEL ADJUSTMENTS

5.5.4.1 Monochrome Output Channel 1086771. The output channel contains eight
adjustments for X, Y offset; X, Y, and Z gain; and blink rate (see figure 5-7).
Adjust output channel as follows.

Table 5-4. Monochrome Output Channel Adjustments

SETUP ADJUSTMENT POINT PROPER INDICATION

LOCAL MONITOR mode (see R44 (X offset) oV + 0.02V
paragraph 2.4.2). Type 157710G,
press RETURN key. Digital
voltmeter at E1 (display
indicator connected to J1).
Ground is pins 77/78/83/84/
85/86/97/98 on card extender.

Digital voltmeter at E5 R46 (Y offset) oV + 0.02V
(display indicator connected

to J3).

Type 157720G, press RETURN R43 (X gain) +4.95V + 0.05V

key. Digital voltmeter at
El (display indicator
connected to J1).

Digital voltmeter at E5 R45 (Y gain) Same as value for R43
(display indicator adjustment, + 0.001V
connected to J3).

Type T, press RETURN key; R118 (VECZ gain) 1.2V average for vectors;
verification test pattern see figure 5-6.
displayed. Oscilloscope
at E20 (display indicator R117 (CHAZ gain) 1.1V average for characters;
connected to J5). see figure 5-6.
Oscilloscope at U31-10. R93 (blink rate) Period = 250 milliseconds
(4 Hz)
If auxiliary input is R116 (AUXZ gain) Fully counterclockwise
not used. (minimum gain)

VECTORS —-\—\- L

BLINKING ——\<'\_

il o]~ crameres

|~ BASELINE

‘.,/’

c—

H-80-0055-12
Figure 5-6. Oscilloscope Display
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5.5.4.2 Color Output Channel 5977409.

The color output channel contains nine

adjustments for X and Y offset; X, Y, and Z gain; blink rate; and FBSY (function

busy) pulse width. See figure 5-8.

Table 5-5.

Adjust color output channel as follows.

Color Output Channel Adjustments

SETUP

ADJUSTMENT POINT

PROPER INDICATION

LOCAL MONITOR mode (see
paragraph 2.4.2). Type
157710G, press RETURN key.
Digital voltmeter at E3
(display indicator
connected to J1). Ground
is pins 77/78/83/84/85/
86/98/98 on card

extender.

Digital voltmeter at E7
(display indicator
connected to J5).

Type 157720G, press
RETURN key. Digital
voltmeter at E3 (display
indicator comnnected to
J1).

Digital voltmeter at E7
(display indicator
connected to J5).

Type T, press RETURN key;
verification test pattern
displayed. Oscilloscope
at E11 (display indicator
connected to J9).

Oscilloscope at U34-2.

If auxiliary input is
not used.

LOCAL MONITOR mode (see
paragraph 2.4.2). From
the keyboard, load the
following routine starting
at address 2000:

R7 (X offset)

R36 (Y offset)

R8 (X gain)

R37 (Y gain)

R70 (VECZ gain)
R71 (CHAZ gain)
R81 (blink rate)

R72 (AUXZ gain)

OV + 0.02V

OV + 0.02V

+4.95V + 0.05V

Same as value for RS8
adjustment, + 0.001V

1.2V average for vectors;
see figure 5-6.

1.1V average for characters;
see figure 5-6.

Period = 250 milliseconds
(4 Hz)

Fully counterclockwise
(minimum gain)
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Table 5-5.

Color Output Channel Adjustments (Cont)

SETUP

ADJUSTMENT POINT

PROPER INDICATION

2000 6010
4000
6010
2002
6010
1012
6010
0452
1000
2000

Oscilloscope at Ell
(display indicator
connected to J9).

Oscilloscope at El12
(display indicator
connected to J10).

Oscilloscope at E13
(display indicator
connected to J11).

Oscilloscope at El4
(display indicator
connected to J12).

From the keyboard, load
the following routine
starting at address
2500:

2500 7000
6010
4000
1000
2500

Oscilloscope at El or E2.
Type T, press RETURN key;

verification test pattern
displayed. Observe pattern.

R92 (FBSY pulse width)

R92 (FBSY pulse width)

Color switching signal is
a single negative pulse
approx =1.6V (-~1.0V
minimum).

Color switching signal
is two negative pulses
approx -1.6V (-1.0V
minimum).

Color switching signal
is three negative pulses
approx =1.6V (=1.0V minimum).

Color switching signal is
four negative pulses
approx -1.6V (-1.0V
minimum).

Pulse width = 250 us
minimum.

No smearing of colors
in full-screen box.
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5.6 REPAIR

Repair consists of replacing circuit cards or chassis-mounted electrical
assemblies suspected of being faulty, based on the troubleshooting analysis
(figure 5-1).

e

Always turn off terminal controller before
removing or installing any circuit card.
Always turn down brightness of display
indicator before removing or installing
any circuit card in terminal controller.

Always turn off terminal controller and
pull power plug before removing any
chassis-mounted component.

5.6.1 CIRCUIT CARD REPLACEMENT. To remove a circuit card assembly, grasp the
two card extractor handles, exert outward pressure to disengage the card from its
connector, and pull straight out of card cage.

Before installing a circuit card assembly, verify the part number of the card.
Insert the card (component side to the left) into its slot in the card cage.
Engage it with its connector by exerting firm inward pressure.

5.6.2 CHASSIS-MOUNTED COMPONENTS. Chassis-mounted assemblies are secured with
standard mounting hardware, and can be removed and replaced using common hand
tools. )

Refer to the appropriate separate manual for maintenance of the terminal
controller power supply.

5.6.3 SPECIAL HANDLING FOR MOS DEVICES. MOS devices are subject to damage caused

by static charges. Assemblies that contain MOS devices are the D/A converters

and character generator. When not installed in the card cage, these assemblies should
be stored in black Velostat bags with the MOS warning statement printed on the

outside of the bag.

Always handle these cards only by the card
extractors or by the connector. Avoid
touching the card components or the
printed circuit.
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APPENDIX A

MNEMONICS

A-1. GENERAL.

This appendix contains definitions and descriptions of the signal mnemonics
used in the terminal controller. The terminal controller signal mnemonics consist
of six characters (figure A-1). The first four are an alphanumeric abbreviation of
the signal name. The fifth character is a sign (+ or -) that indicates the true
state (high or low) of the signal. The final character is an alphabetic code that
identifies the source of the signal. Table A-1 lists the alphabetic codes that
identify the sources.

CLOK~ F

"Clock 1 t________.Source is ROM AND

status card

Low state is true
NOTE

Signals with a "B" suffix are controller bus
signals common to all bus modules. The
source at any time is the module having bus
control or being accessed during a terminal
controller routine.

Figure A-1. 1Illustrative Signal Mnemonic

A-2. MNEMONICS DICTIONARY.

Table A-2 lists and defines all signal mnemonics in alphanumerical order.



*D/A converters are identical on a pin-for-pin basis. Destinations of signals

Table A-1.

Signal Source Codes

SOURCE CODE SOURCE
A Digital-to—-analog converter (X or Y)*
B Processor bus signal
C Character generator
D Display processor
E Ramp generator or ramp conic generator
F ROM and status
G Graphic controller
I Parallel interface
M Read/write memory
0 Output channel
P Radar sweep
S Multiport Serial Interface
T Coordinate converter
R Return (twisted pair)
X Multiple Source

differ as governed by backplane wiring.




Table A-2.

Mnemonics Dictionary

MNEMONIC

DEFINITION

ADRV-B

ADOO-B to AD17-B

ANALOG Z1 to Z4

OUTPUTS

ARET-

ATTN 1 (*) and

ATTN 2 (%)

AUXX~
AUXY;
AUXZ+
BLNK

BTOM-M
BUSB-B
BYTE-B

CARR+

CARX+A
CARY+A
CGND
CHAX-C
CHAY-C
CHAZ-C
CHEN+kC)

CLOK-F

Address Valid
Address bits 00 to 17

Output channel card Z-axis outputs (J5 to J8)

Analog return

Parallel interface card (J2) attention bits
from host computer

Auxiliary X input to output channel card (not
wired in backplane)

Auxiliary Y input to output channel card (not
wired in backplane)

Auxiliary Z input to output channel card (not
wired in backplane)

Blank output from output channel card (not
wired in backplane)

Bus timeout
Bus busy
Byte (upper or lower word)

Multiport card port 1 (J2) data carrier
detect from modem

Carry X

Carry Y

Chassis ground
Character generator X output
Character generator Y output
Character generator Z output
Character enable

10 MHz master clock




Table A-2. Mnemonics Dictionary (Cont)

MNEMONIC DEFINITION

CLTS+ Multiport card port 1 (J2 clear-to-send input
from modem

DACX-A D/A converter X output

DACY-A D/A converter Y output

DAOO-B to DAL5-B Controller bus data bits 00 to 15

DB0O-G to DBl1-G Graphic bus data bits 00 to 11

DEVO-B to DEV2-B Device code bits

DGND . | Multiport card port 1 (J2) data ground

DPRN-D Display processor run (LED signal)

DRDY-G Data terminal ready

DRET- Digital return

DSRY+ Multiport card port 1 (J2) data set ready
input from modem

DTRY+ Multiport card port 1 (J2) data ready output

EXTR~0 External reset input to output channel card

(not wired in backplane)

FBSY-X Function busy
FRDY-G Function ready
GCRE-G ' Graphic controller request enable (true =

graphic controller halted)

GRAI+B Grant input (bus grant)

GRAO+B Grant output (bus grant)

HALT-G ' Halt

IADV-B Interrupt address valid

ICTL (%) Parallel interface card (J2) input control

line to host computer

IDO0(£) to ID15(%) Parallel interface card (J3) input data bits
to host computer




Table A-2. Mnemonics Dictionary (Cont)

MNEMONIC DEFINITION
IENA-D Interrupt enable
IMR(*) Input message request from parallel interface

card (J3) to host (spare input 2)

INL5-B to INL7-B Interrupt levels 5 to 7
IREQ-D Interrupt request pulse
LINE+ 3V rms AC input to output channel card from

chassis transformer

LINK-G Link interrupt

LOCA-B Local (operator control) mode enable

LX00+A to LX10+A X move length bits 00 to 10

LYOO+A to LY10+A Y move length bits 00 tov10

MEMA-B Memory acknowledge

NDRY () New data ready, parallel interface card (J3)
to host computer

NULL-C | Null

N15V- -15V supply voltage

OCTL (%) Parallel interface (J2) output control line

from host computer

ODR(%) Output data ready, parallel interface (J2) to
host computer

ODXX+F Output data bits from ROM and status card
serial interface port

0D00(x) to OD15(%*) Parallel interface card (J2) output data bits
from host computer

OFLW-A Overflow

OMR () Output message request parallel interface card

J2 to host computer (spare input 1)
OVCK-E Overflow interrupt clock

OWR (%) Output word request, parallel interface card
(J2) to host computer




Table A-2.

Mnemonics Dictionary (Cont)

MNEMONIC DEFINITION

PEN1+0 PHOTOPEN 1 strike enable

PEN2+0 PHOTOPEN 2 strike enable

PPDE-F PHOTOPEN delay enable

PPDT-F PHOTOPEN detect interrupt from ROM and
status card

PDP1-0 PHOTOPEN 1 detect

PDP2-0 PHOTOPEN 2 detect

PPL1- PHOTOPEN light 1 input to output channel
card (not wired in backplane)

PPL2- PHOTOPEN light 2 input to output channel
card (not wired in backplane)

PO5V+ +5V supply voltage

P15V+ +15V supply voltage

RAMP+E Ramp generator card analog output

RDAT+ ROM and status card J2 I/0 receive data
control line input

RDAI Multiport card port 1 (J2 or J3) receive
input data

RDEN* Receive data enable (ROM and status I/0
connector J2)

REFN-E Negative reference to D/A converters

REFP+E Positive reference to D/A converters

REN1- Multiport card port 1 (J3) reader enable

REN2- Multiport card port 2 (J4) reader enable

REN3~ Multiport card port 3 (J5) reader enable

REN4~ Multiport card port 4 (J6) reader enable

REST-B Bus reset |




Table A-2. Mnemonics Dictionary (Cont)

MNEMONIC DEFINITION

RING+ Multiport card port 1 (J2) ring indicator
RS-232C from modem input (host initialize)

RQTS+ Multiport card port 1 (J2) request to send

RRTN1 Multiport card port 1 (J3) receive input data
return

RSCR+ Multiport card port 1 (J2) receive clock

RTCK-0 ~ Real-time clock (60 Hz)

SLDP-G Select display parameter register

SL60+0 Select 60 Hz input (normally open, not wired

in backplane)

STDC~G Set character register

STDP-G ~ Set display parameter register

STDX-G Set display X position register

STDY-G Set display Y position register

STDZ-G Set D display register

SYNC-0 Frame sync

SYST-B System (host control) mode enable

TOGL~-E Toggle (ramp toggle between A and B registers)

TORN-0 Turn-on (power up initialize)

TSCK+ Multiport port 1 (J2) external transmit clock

TXCO+ Multiport card port 1 (J2) transmit clock
output

VECZ+E Ramp generator Z-Axis output

VPBY+E Vector position busy

VPIZ-G Vector position initialize

VPNLAE Vector position null

VPST+G and VPST-G Vector position start




Table A-2, Mnemonics Dictionary (Cont)

MNEMONIC DEFINITION

VPSL + G Vector position select 1

VPS2 + G Vector position select 2

WRIT-B Write (memory write or read control)

XMIT+ ROM and status card J2 I/0 serial transmit
data output

XMIT1- Multiport port 1 (J3) transmit output data

XRTN1 Multiport port 1 (ﬁB) transmit output return

X232~ Multiport port 1 (J2) data RS-232C level
transmit data signal

50KB-F 50 kilobaud (clock)

A-3. REGISTER AND BUS BIT MNEMONICS.

Register and bus mnemonics use the lowest numeric to designate the least
significant bit (LSB) and highest numeric to designate the most significant bit
(MSB). For example, in the terminal controller data bus:

DAOO-B

DA15-B

LSB

MSB

A-4, POWER SUPPLY MNEMONICS.

Table A-3 lists the mnemonics used for power supply voltages and grounds.

These are applied in common to all terminal controller cards on a pin-for-pin basis.

Table A-3. Power Supply Mnemonics

MNEMONIC DESCRIPTION
PO5V+ +5 Vdc
P15V+ +15 Vdc
N15V~ -15 Vde
ARET- Analog ground
DRET- Digital ground
CGND Chassis ground




A-5. CARD SLOT PIN SIGNALS.

Table A-4 lists the common controller bus signals at the pins of card slots
XAl to XA8. Tables A-5 through A-10 list the signals at the pins of card slots XA9,
XA10, XAll, XAl3, XAl4, XAl5, and XAl6. Each card slot contains a unique circuit
card. Card slot XAl7 is an unwired spare slot available for expansion.



*Note:

A-10

Table A-4. Card Slots XAl to XA8, Common Controller Bus Signals

SIGNAL PIN SIGNAL
DRET- 2 1 DRET-
INL5-B 4 3 DEV3-B
INL7-B 6 5 INL6-B
TENA-D 8 7 IREQ-D
DEV0-B 10 9 TADV-B
DEV2-B 12 11 DEV1-B
DAO1-B 14 13 DA0O-B
DAO3-B 16 15 DAO2-B
DAO5-B 18 17 DAO4-B
DAO7-B 20 19 DAO6-B
DA09-B 22 21 DAOS-B
DA11-B 24 23 DA10-B
DA13-B 26 25 DA12-B
DA15-B 28 27 DA14-B
DRET- 30 29 DRET-
32 31 CLOK-F
34 33 BUSB-B
GRAT+B* 36 35  GRAO+B*
ADRV-B 38 37 WRIT-B
BYTE-B 40 39 MEMA-B
BTOM-M 42 41 REST-B
LOCA-B 44 43 SYST-B
46 45 TORN-0
48 47 DPRN-D

All connections are pin-to-pin except GRAO+B (grant output) and GRAI+B
(grant input). GRAO+H from XAl is GRAI+B at XA2; GRAO+B from XA2 is GRAI+B
at XA3; etc. The Grants assign highest bus priority to XAl and lowest to
XA1l0 (Graphic controller, listed separately).

(




Table A-4.

Card Slots XAl to XA8, Common Controller Bus Signals (Cont)

SIGNAL PIN SIGNAL
50KB-F 50 49

52 51
DRET- 54 53 DRET-
PO5V+ 56 55 PO5V+
ADO1-B 58 57 AD00-B
AD03-B 60 59 AD02-B
AD05-B 62 61 AD04-B
ADO7-B 64 63 AD06-B
AD09-B 66 65 AD08-B
AD11-B 68 67 AD10-B
AD13-B 70 69 AD12-B
AD15-B 72 71 AD14-B
AD17-B 74 73 AD16-E

76 75
ARET- 78 77 ARET-

80 79

82 81

84 83

86 85

88 87

90 89
CGND 92 91 CGND
N15V- 9% 93 N15V-
P15V+ 96 95 P15V+
ARET- 98 97 ARET-

A-11



( ) Signal present at backplane, not used by circuit.

A-12

Table A-5.

ROM and Status Card Slot XA9 Signals

SIGNAL PIN SIGNAL
DRET- 2 1 DRET-
INL5-B 4 3 DEV3-B
INL7-B 6 5 INL6-B
IENA-D 8 7 IREQ-D

(DEVO-B) 10 9 IADV-B

(DEV2-B) 12 11 DEV1-B
DAO1-B 14 13 DAOO-B
DAO3-B 16 15 DAO2-B
DA05-B 18 17 DAO4-B
DAO7-B 20 19 DAO6-B
DA09-B 22 21 DAO8-B
DA11-B 24 23 DA10-B
DA13-B 26 25 DA12-B
DA15-B 28 27 DA14-B
DRET- 30 29 DRET-

32 31 CLOK-F
34 33 BUSB-B
GRAI+B 36 35 GRAO+B
ADRV-B 38 37 WRIT-B
BYTE-B 40 39 MEMA-B
(BOTM-M) 42 41 REST-B
(LOCA-B) 44 43 (SYST-B)
46 45 (TORN-0)
48 47 (DPRN-D)




Table A-5. ROM and Status Card Slot XA9 Signals (Cont)

SIGNAL PIN SIGNAL
50KB-F 50 49 OFLW-A
RTCK~-0 52 51 PPDE-F
DRET- 54 53 DRET-
PO5V+ 56 55 ~ POSV+
ADO1-B 58 57 AD0O-B
ADO3-B 60 59 AD02-B
ADO5-B 62 61 AD04-B
ADO7-B 64 63 AD06-B
AD09-B 66 65 AD08-B
AD11-B 68 67 AD10-B
AD13-B 70 69 AD12-B
AD15-B 72 71 AD14-B
AD17-B 74 73 AD16-B
76 75 GCRE-G
ARET- 78 77 ARET-
80 79 BYTE-G
PPS1- 82 81 PPS2-
PEN1+0 84 83 HALT-G
PEN2+0 86 85 VPNL+E
PPDT-F 88 87 PPD2-0
LINK-G 90 89 PPD1-0
(CGND) 92 91 (CGND)
N15V- 9 93 N15V-
P15V+ 96 95 P15V+
ARET- 98 97 ARET-

( ) Signal present at backplane, not used by circuit.
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Table A-6. Graphic Controller Card Slot XAl0 Signals

SIGNAL PIN SIGNAL
DBO1-G 2 1 DB0O0-G
DB03-G 4 3 DB02-G
™~

DBO5-G 6 5 DBO4-G
DBO7-F 8 7 DB06~G
DB09-G 10 9 DB08-G
DB11-G 12 11 DB10-G
DAO1-B 14 13 DAOO-B
DAO3-B 16 15 DAO2-B
DAO5-B 18 17 DAO4-B
DAO7-B 20 19 DAO6-B
DA09-B 22 21 DA0OS-B
DA11-B 24 23 DA10-B
DA13-B 26 | 25 DA12-B
DA15-B 28 27 DA14-B
DRET- 30 29 DRET-
TOGL-E 32 31 CLOK-F
SLDP-G 34 33 BUSB-B
GRATI+B 36 35

ADRV-B 38 37 WRIT-B
[PRET-] 40 39 MEMA-B
[SPBY-] 42 41 REST-B
[AXBY-] 44 43 FBSY-X
VPS2+G 46 45 (TORN-0)
VPST-G 48 ~ 47 VPS1+G

( ) Signal present at backplane, not used by circuit.
[ 1 Provision for accepting input signal; not wired in backplane.
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Table A-6.

Graphic Controller Card Slot XAl0 Signals (Cont)

SIGNAL PIN SIGNAL
GCRE+G 50 49
SYNC-0 52 51 PPDE-F
DRET- 54 53 DRET-
PO5V+ 56 55 PO5V+
ADO1-B 58 57 ADOO-B
ADO3-B 60 59 ADQ2-B
ADO5-B 62 61 ADO4-B
ADO7-B 64 63 AD0O6-B
AD09-B 66 65 AD08-B
AD11-B 68 67 AD10-B
AD13-B 70 69 AD12-B
AD15-B 72 71 AD14-B
AD17-B 74 73 AD16-B
NULL-C 76 75 CGRE-G
ARET- 78 77 ARET-
VPIZ-G 80 79 BYTE-G
FRDY-G 82 81 DRDY-G
STDX-G 84 83 HALT-G
STDC-G 86 85 STDY-G
PPDT-F 88 87 STDZ-G
LINK-G 90 89 STDP-G
[STKX-G] 92 91 [STKY-G]
N15V- 94 93 N15V-
P15V+ 96 95 P15V+
) ARET- 98 97 ARET-

[ ] Provision for accepting input signal; not wired in backplane.
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( ) Signal present at backplane; not used‘by circuit.

A-16

Table A-7. Character Generator Card Slot XAll Signals
SIGNAL PIN SIGNAL
DBO1-G 2 1 DB00-G
DBO3-G 4 3 DB02-G
DB05-G 6 5 DB04-G
(DBO7-G) 8 7 DB06-G
DB09-G 10 9 (DB08-G)
(DB11-G) 12 11 DB10-G
(8TDZ-G) 14 13
STDC-G 16 15 STDP-G

18 17
20 19 NULL-C
22 21
24 23
26 25

(FRDY-G) 28 27 (DRDY-G)
DRET- 30 29 DRET-
(TOGL-E) 32 31
SLDP-G 34 33
REST-B 36 . 35

38 37
40 39
42 41 (OFLW-A)
44 43 FBSY-X
46 45 TORN-0
48 47




Table A-7.

Character Generator Card Slot XAll Signals (Cont)

SIGNAL PIN SIGNAL
50 49
52 51
DRET- 54 53 DRET-
PO5V+ 56 55 PO5V+
58 57
60 59
62 61
CHAZ+C 64 63
66 65
68 67
70 69
72 71
74 73
76 75
ARET- 78 77 ARET-
CHAY-C 80 79
82 81
84 83
86 85
88 87
CHAX-C 90 89
92 91
N15V- 94 93 N15V-
P15V+ 96 95 P15V+
ARET- 98 97 ARET-
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( ) Signal present at backplane; not used by circuit.

A-18

Table A-S8.

Ramp Generator Card Slot XAl3 Signals

SIGNAL PIN SIGNAL
(DBO1-G) 2 1 (DBOO-G)
DB03-G 4 3 (DB02-G)
(DBO5-G) 6 5 DB04~G
(DBO7-G) 8 7 (DB06-G)
DB09-G 10 9 (DB08-G)
DB11-G 12 11 DB10-G
STDZ~G 14 13

16 15 STDP-G

18 17

20 19

22 21

24 23

26 25
(FRDY-G) 28 27 (DRDY-G)
DRET- 30 29 DRET-
TOGL-E 32 31
SLDP-G 34 33

36 35
VPIZ-G 38 37
CIRL-E 40 39 VECZ+E
VPNL+E 42 41 OFLW-A
VPBY+E 44 43 FBSY-X
VPS2+G 46 45 TORN-0
VPST-G 48 47 VPS1+G




Table A-8.

Ramp Generator Card Slot XAl3 Signals (Cont)

SIGNAL PIN SIGNAL
CARX+A 50 49 CARY+A
- LX00+A 52 51 LYOO+A
DRET- 54 53 DRET-
PO5V+ 56 55 PO5V+
LXO01+A 58 57 LYO1+A
LX02+A 60 59 LYO2+A
LX03+A 62 61 * LYO3+A
LX04+A 64 - 63 LYO4+A
LX05+A 66 65 LYO5+A
LX06+A 68 67 LYO6+A
LX07+A 70 69 LYO7+A
LX08+A 72 71 LYO8+A
LX09+A 74 73 LYO9+A
LX10+A 76 75 LY10+A
ARET- 78 77 ARET-
RAMP+E 80 79 RAMP+E
REFP+E 82 81
REFN-E 84 83
86 85
88 87
90 89
92 91
N15V- 94 93 N15V-
P15V+ 96 95 P15V+
ARET- 98 97 ARET~-
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( ) Signal present at backplane; not used by circuit.

A-20

Table A-9. D/A Converters Card Slots XAl4, XAl5 Signals
SIGNAL PIN SIGNAL
DBO1-G 2 1 DB00-G
DBO3-G 4 3 DB02-G
DB05-G 6 5 DBO4-G
DBO7-G 8 7 DB06-G
DB09-G 10 9 DB08-G
DB11-G 12 11 DB10-G
(STDZ-G) 14 13 STDX~-G, STDY-G

16 15 (STDP-G)
18 17
20 19
22 21
24 23
26 25
(FRDY-G) 28 27 (DRDY-G)
DRET- 30 29 DRET-
TOGL-E 32 31
(SLDP-G) 34 33
36 35
38 37
CIRL-E 40 39
VPNL+E 42 41 OFLW-A
VPBY+E b4 43 (FBSY-X)
46 45 (TORN-0)
48 47




Table A-9. D/A Converters Card Slots XAl4, XAl5 Signals (Cont)

SIGNAL PIN SIGNAL
50 49 CARX+A, CARY+A
52 51 LX00+A, LYOO+A
DRET- 54 53 DRET-
PO5V+ 56 55 PO5V+
58 57 LXO1+A, LYOl+A
60 59 LX02+A, LY02+A
62 61 LX03+A, LYO3+A
64 63 LX04+A, LYO4+A
66 65 LX05+A, LYO5+A
68 67 LX06+A, LYO6+A
70 69 LXO7+A, LYO7+A
72 71 LX08+A, LYO8+A
74 73 LX09+A, LYO9+A
[LX11+A, LY11+A] 76 75 LX10+A, LY10+A
ARET- 78 77 ARET-
RAMP+E 80 79
REFP+E 82 81
REFN-E 84 83
86 85
88 87 DACX-A, DACY-A
90 89
92 91
N15V- 94 93 N15V-
P15V+ 96 95 P15V+
ARET- 98 97 ARET-

[ 1 Signal output present on card; not wired in backplane.
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( ) Signal present at backplane; not used by circuit.
[ 1 Signal output present on card; not wired in backplane.

A-22

Table A-10.

Output Channel Card Slot XAl6 Signals

SIGNAL PIN SIGNAL
DBO1-G 2 1 DB00-G
DB03-G 4 3 DB02-G
DB05-G 6 5 DB04-G
DBO7-G 8 7 DB06-G
DB09-G 10 9 DB08-G
DB11-G 12 11 DB10-G
STDZ~G 14 13
16 15 STDP-G
18 17
20 19
PPL1- 22 21 PPL2-
PPD1-0 24 23 PPD2-0
PEN1+0 26 25 PEN2+0
(FRDY-G) 28 27 (DRDY-G)
DRET- 30 29 DRET-
(TOGL-E) 32 31 [SL60+0]
SLDP-G 34 33 LINE+
36 35 [EXTR-]
38 37 SYNC-0
40 39 [BLNKFOI
42 41 (OFLW-A)
44 43 (FBSY-X)
46 45 TORN-0




Table A-10.

Output Channel Card Slot XAl6 Signals (Cont)

SIGNAL PIN SIGNAL
48 47
50 49
RTCK-0 52 51
DRET~ 54 53 DRET-
PO5V+ 56 55 PO5V+
58 57
VECZ+E 60 59
62 61
CHAZAC 64 63
66 65
[AUXZ+] 68 67
70 69
72 71
74 73
76 75
ARET- ‘78 77 ARET-
CHAY-C i 80 79 [AUXY-]
DACY-A 82 81
‘ 84 83
86 85
DACX-A 88 87 [AUXX-]
CHAX~C 90 89
92 91

[ ] Signal output present on card; not wired in backplane.

A-23



A-24

Table A-10. Output Channel Card Slot XAl6 Signals (Cont)
SIGNAL PIN SIGNAL
N15V- 94 93 N15V-
P15V+ 96 95 P15V+
ARET- 98 97 ARET-




APPENDIX B

CONNECTIONS TO HOST COMPUTER

Tables B~1 through B~4 list the signals at the host-computer connectors of the
parallel interface card.

Table B-1. Connector J2, Inputs to Host Computer

CARD
PIN

SIGNAL NAME

DESCRIPTION

37

39

43

33

OWR (%)
(output word received)

OMR (%)
(output message request)

ODR(%*)
(output data received)

TEST1-0UT

During single-word output transfer, goes
active after display processor has read
output data and sent new status word to
parallel interface with bit STO05 set.
During DMA output transfer, goes active
when parallel interface advances from
state 2 to state 3. In both cases,
clears when host computer terminates
OCTL*.

This is a spare signal, to which may be
assigned any applicable timing or condi-
tion function. It goes active when the
display processor writes active ST@@
into the parallel interface status
register. It goes inactive when the
display processor writes inactive ST@P
or on processor bus reset.

Goes active for approximately 150 nano-
seconds after the parallel interface
activates OWR(%).

Does not ordinarily go to host computer.
If test jumper cable is used, becomes
TEST1-IN signal at J3-33. Signal is the
complement of OMR(%).

Table B~2. Connector J2,

Outputs from Host Computer

CARD
PIN

SIGNAL NAME

DESCRIPTION

thru
32

ODnn ()

(output data bits @@ thru 15;
odd pins = signal, even

pins = ground

. Must remain stable until parallel inter-

16-bit output data word. Available to
parallel interface when OCTL(%*) is active.

face sends OWR(*) or ODR(%).

B-1



Table B-2. Connector J2, Outputs from Host Computer (Cont)

CARD
PIN

SIGNAL NAME

DESCRIPTION

35

41

47

49

ATNL (+)
(attention #1)

OCTL (%)
(output control)

INIT (%)
(initialize)

TEST2-IN

This is a spare signal and may be
programmed as required for handshaking.
Display processor reads the value of this
signal as status bit ST@9.

Host computer sets this signal active
after placing ODnn(*) on output data
lines. Must remain stable until parallel
interface sends OWR(%) or ODR(Z%).

Directs GRAPHIC 7 display processor to
initialize all circuits, clearing all
in-process activities and stored data.
Display processor generates REST-B signal
and sends 4-word XX message to host.

- Does not ordinarily come from host

computer. See TEST2-OUT from connector
J3 (table B-3).

Table B-3. Connector J3, Inputs to Host Computer

CARD
PIN

SIGNAL NAME

DESCRIPTION

thru
32

35

41

45

IDnn(*)

(input data bits @@ thru 15;
odd pins = signal, even
pins = ground

IMR(*)
(input message request)

IWR(E)
(input word request)

NDRY ()
(new data ready)

16-bit input data word. Available to
host computer when IWR(%*) is active.
Remains stable until host computer sends
ICTL(Z%).

This is a spare signal and may be assigned
any timing or condition function. Goes
active when display processor sets status
bit ST12. Goes inactive when display
processor resets ST12 or on processor bus
reset.

During single word input transfer, goes
high when display processor sets bit ST13
active (after placing IDnn(%*) on input
data lines). During DMA input transfer,
goes active when parallel interface
advances from state 2 to state 3.
Terminates when host computer sends
ICTL(%).

Goes active for approximately>150 nano-
seconds after host computer activates
ICTL(%).




Table B-3. Connector J3, Inputs to Host Computer (Cont)

CARD

PIN SIGNAL NAME DESCRIPTION

49 TEST2-0UT Does not ordinarily go to host computer.
If test jumper cable is used, becomes
TEST2-IN signal at J2-49. Signal is the
complement of status bit ST1Z2.

Table B-4. Connector J3, Outputs from Host Computer

CARD

PIN SIGNAL NAME DESCRIPTION

33 TEST1-IN See TEST1-0UT at J2-33 (table B-1).
When this signal is low, the parallel
interface cannot generate NDRY and
cannot clear IWR(Z).

37 ICTL(Z*) Host computer sets this signal active to

(input control) acknowledge receipt of IWR(*). Signal

remains active until parallel interface
terminates IWR(%x) or sends NDRY(Z*).

39 ATN2 () This is a spare signal and may be

(attention #2) programmed as required for handshaking.

Display processor reads the value of this
signal as status bit ST1{.

B-3/B-4






APPENDIX C

RELATED PUBLICATIONS

MANUAL NO.* TITLE

GRAPHIC 7 SYSTEM AND SOFTWARE MANUALS

GA-76-165 GRAPHIC 7 Technical Description
GA-77-274 GRAPHIC 7 Acceptance Test Procedure
GA-77-419 (GCP) Programmer's Reference Manual
GA~-77-300 GCP Source Listings (Release 2)
H-78-0452 GCP Source Listings (Release 4)
H-79-0348 GCP+ Programmer's Reference Manual
H~79-0356 GCP+ Source Listings

H-78-0047 GSS-4 User's Manual

H-78-0111 GSS-4:Version 1.1 Program Listings
H-79-0347 Fortran Support Package User's Manual
H-78-0447 Multitask User's Manual

H-79-0267 Multitask Acceptance Test Procedure
H-79-0007 Monitor Software Version 1.0 User's Manual

TERMINAL CONTROLLER MANUALS
H-80-0055 Model 7709 Terminal Controller Maintenance Manual

H-78-0096 Terminal Controller Maintenance Manual, Volume II, Diagrams
and Parts Lists

H-80-0087 Terminal Controller Power Supply Model MM23-E0647/115

TERMINAL CONTROLLER OPTIONS MANUALS
H~79-0357 GRAPHIC 7 Options Reference Manual

H-78-0060 Model 5843 Ramp/Conic Generator Technical Manual

* — This column lists the manual's basic number. Revisions are indicated on the
cover of the manual by a letter following this basic number.




MANUAL NO.*

TITLE

H-78-0408 Models 7702-7704 Large Read/Write Memory Technical Manual
H-78-0061 Model 5752 2-D-Coordinate Converter Technical Manual
H-79-0350 Model 5753 2-D/3-D Coordinate Converter User's Manual
H-79-0450 Model 7750 Expansion Module Technical Manual
H-79-0411 GET-2 Tektronix Emulator User's Manual
H-79-0412 GET-2 Tektronix Emulator Source Listing
PARALLEL INTERFACE MANUALS
H-78-0115 Model 5716 Parallel Interface to SEL32; HSD-9132
H-78-0343 Model 5719 Parallel Interface to Data General NOVA and ECLIPSE
H-79-0353 Model 5721 Parallel Interface, NTDS Slow
H-79-0354 Model 5722 Parallel Interface to Honeywell 516 DMC
DISPLAY INDICATOR MANUALS
H~79-0378 Models 730-733 Monochrome Display Indicators Technical Manual
H-79-0394 Models 740-743 Four-Color Display Indicators Technical Manual
H-79~0395 Models 760, 763 Four-Color Display Indicatprs Technical Manual
KEYBOARD MANUAL
H-79-0363 Model 5783 Alphanumeric Function Keyboafd/Mbdel 5784 Lighted
Alphanumeric Function Keyboard
POSITION ENTRY DEVICES MANUALS
H-78-0044 Model 5786 Trackball/Model 5787 Forcestick Entry Devices
Technical Manual
50114-1 SIMPLE-2 Data Tablet (Talos, Scottsdale, Arizona)
PHOTOPEN MANUAL
H-78-0042 Model 5781 PHOTOPEN Unit Technical Manual
HARDCOPY MANUALS
GA-77-045 Model 570 Hardcopy Unit Technical Manual
H-78-0435 Model 0575 Hardcopy Muitiplex Switch Technical Manual
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Name: __ Sanders Equipment
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Address: Software/Firmware System

Version . ( ‘
Telephone: [ ] Host computer )
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