


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































displays (crosshatch, color bars, etc.) for use in adjusting
display monitors connected to the VSV11/VS11 system. Test 35 is
a "Configuration Typeout" routine which prints out on the console
terminal the Image Memory and Sync configuration (i.e., number of
memcry and sync c-hannels, number of bits in each memory, and
scanning mode).

Tests 1 through 32 can be run automatically in sequence, with
individual test failures (errors) indicated on the console
terminal (not the VSV11/VS11 graphics monitor). Any test can
also be called up and run individually. Tests 33 through 35 are
always "standalone" tests and cannot be run with other tests
selected.

After the diagnostic is loaded and running, no operator
intervention 1is required beyond the initial start-up dialog
(selection of wunits, etc.). Operator intervention is only

required to call up and run the "standalone" tests.

As the diagnostic runs. some of the tests provide visual patterns
on the graphics monitor. Observation of these patterns is
necessary to verify operation of circuits which are inaccessible
to the program.

Refer to the diagnostic listing for details on loading and
running the diagnostic and for a description of each test.

7.4 FAULT ISOLATION (TROUBLESHOOTING)

Troubleshooting is carried out with the aid of the diagnostic
program and the two Symptom/Cause/Corrective Action tables
presented below. There are two basic classes of problems which
can occur.

i. Program—detected faults, which result in an error report
printout; wuse Table 7-1 to aid in isolating the favult.

"

Visvally-detected faults, which do not result in an
error report but cause a corrupt or non-existent display
on the graphics monitor; Table 7-1 covers general video
problems and can be vused when a Monochrome monitor
(VT100) is being used; if a Color monitor (VRVO2) is
being wused, use Table 7-2 ¢to aid in isolating video
faults.

In the listing of problem symptoms in the tables, the causes and
corrective actions are given assuming that no symptom appearing
earlier in the table is present. Therefore, during
troubleshooting always scan the appropriate table +#from the
beginning.

When using the tables, refer to the diagrams in Chapter 2 for
location of system components (switches, jumpers, potentiometers)



and proper setup of the switches and jumpers. Note that, in the
tables, the word "potentiometer" is shortened to “pot". When
dealing with the VRVO2 monitor, refer to the Hitachi monitor
manual. When dealing “:he the VT100, refer to the VT100 Technical
Manual.

If, in the troubleshooting charts, it is indicated that a cable
is to be disconnected, be sure to reconnect the cable before
proceeding to another step. If & module is ¢to be Temoved orT
swapped, make sure that power is OFF before action is taken.
When disconnecting or connecting cables, it is not necessary to

remove power. Note that, when referring to module pins
(fingers), the pin number is given with respect to the module and
not necessarily the backplane; ie., if the modules are installed

in a DDV11 Hex-height backplane, module pins in the A through D
slots appear as backplane slots C through F, respectively.

If several actions are listed for troublshooting a particular
problem, stop after the step that appears to fix the problem. In
all cases, after a problem is fixed, always run the entire
diagnostic to make sure that other problems did not arise.

Before proceeding with troubleshooting:, it is wise to verify that
all proper voltages are present on the backplane (Paragraph 2. 4).
In addition, refer to Paragraph 7.5 for a procedure to assure
proper quality of video output signal when usirng the VRVO2-BA/BB
monitor.

Note that backplane praoblems can cause a variety of failures,

some of which masquerade as module problems. If the normal
troubleshooting steps do not seem to 1isolate a problem ¢to a
particular component, suspect the backplane. In such cases.,

carefully inspect the backplane for broken or bent pins, broken
wires and insuvlation, broken or shorted etch:, solder splashes,
and faulty connector slots. It may be helpful to remove all
modules and vacuum and clean the connector slots.

Before replacing a defective module with one #from spares, make
sure that the switches and jumpers on the replacement module are
configured like those on the faulty module (if the faulty module
had 1indeed been working at one time). If there is doubt as to
the correct settings of switches and jumpers, refer to the setup
procedures in Chapter 2 and verify the settings. '



Table 7-1
Basic Troubleshooting Chart

SYMPTOM

CHUSE(S)

CORRLCTIVE ACTION

Bus Hung;
Can‘'t Boot
System

"Dead"
VsvV11/VSit
(Non—-Exist-
ent device
register)

- e MBS me e PR PE PR ST GE SE GE GE e T GE @ e BE Ge Se B SR M e BE mm ew e

Bad M7064

Display
Process

Bad DWi

or

1

Unibus—to-—

LSI-11
Convert
(VSi1)

Bus
er

Address

switches on

M7064
imprope
set.

No Timi

Tly

ng

(VBUS signal

B-CLK):

Bad

M70461 Sync

Generat

orT,

backplane,
other module

Wrong Grant

Card

or

[}
)
]
1
]
]
1
'
)
]
]
]
’
1
1]
‘
1
1
[
]
1]
'
]
1
)
]
1]
L}
]
1]
1]
]
1
]
]
]
+
’
$
.
[
1
1
'
[]
+
]
[}
1
1
[]
1
1
'
)
L}
1
]
]
)
]
1
]
'
]
]
1
]
]
1
]
’
1
'
1
'
]
L)
]
1
1]
'
]
’
]
t
'
[
1]
1
]
)
]
1

Replace M7064 (assumes system
is OK without VSV11/VS11).

Disconnect the cables from the
MB217 module; replace MB217 if
the problem persists. If dis-
connecting the cables fixes
the problem, reconnect the ca-
bles to the MB8217 and disconn-
ect them +from the M9403; if
the problem persists, replace
the cables. Remove the M402
and reconnect the cables; if
the problem persists, replace
the M9403. Swap the M7044 and
reinstall all modules: if the
problem persists, inspect the
backplane and replace it if
necessary.

Verify settings of switches on
DIP switch pack E31 of M7064.

Verify, with oscilloscope or
logic probe, that B-CLK (B0 nS
square wave) is present on pin
DS1 of M7064 and DS2 of M7061
(FS1, FS2 if DDVi1i backplane).
I# it 1is on neither pin and
external sync is being used,
verify that the external sync
source is being applied to the
M7061; adjust pot R48 on the
M7061; if the problem persists
replace the M7061. I#+ the
problem still persists, either
the backplane is bad or one of
the other modules is loading
the signal. Remove all modules
except M70461 and check pin DS2
again. I# signal not present,
the backplane is faulty.

Make sure that 67272s, not
G727s, are used on the bus.
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Table 7-1 (cont‘d)
Basic Troubleshooting Chart

CORRECTIVE ACTION

)
[]
(]
]
]
[}
[]
]
1
]
1
L]
1
[
[}
1
[]
]
]
1)
[]
1
[}
)
[]
t
[]
1]
]
L]
]
]
1

Replace M70464.

Verify that M7061 is receiving
+12V (pin CD2). If not. verify
that MP403 is receiving +15V
(pin AS1); if not, adjust or
Teplace mounting box power
supply. If +15V is OK, adjust
regulator on M9403. I¢ ad-
Justment does not fix problem,
replace M7403. If problem per-—
sists, M9403 is faulty, so re-
place it. If problem persists,
replace M8217, BCOSL cables
and M9403, in that order.

See actions for related items
in previous table block (for
“Dead" unit).

Channel Select
Jumpers wrong;
or illegally
driving DBUS.

Bad M70é42:

Channel Select
Jumpers wrong;
or illegally
driving DBUS.

SYMPTOM H CAUSE(S)
!
"Dead" { Bad M7064 (if
vSVv11/vSit | B-CLK present)
(Cont'd) :
{ Bad DW11
! (VS11): Faulty
i MB217, M9403
i or BCOSL
{ Cables
[}
;
H
!
]
]
"Hung" { No Timing.,
VSv11/vS1it | M7061, bad
(all regi— | M7064 or bad
sters zero)! backplane
____________ : et e
Tests 1-3 | Bad M7064
Fail: DPC | Display
Nonzero or | Processor.
DSR not H
100000. !
- - H
Tests 1-3 | Bad M7044
Fail: CSR 1}
Error Code |
= "“"DBUS : ,
Signal ! Bad DBUS Cable
Hung" or H
"DBUS Data |
Read/Write |
Error" ! Bad M7061:
[
]
:
1
[}
[}
]

[}
L]
)
]
]
L]
]
1]
1
1]
[]
1
1
1
)
L}
3
)
[]
I
[}
[
[}
L}
]
L
3
’
]
]
[}
1
[}
[
]
]
]
1
1]
1
]
]
]
t
(]
[}
]
L}
]
)
1
]
]
]
(]
L
?
L]
]
]
1
1]
$
1]

Replace M7064 module.

Disconnect DBUS cable from
M7064; if problem persists,
replace M7064 module.

Disconnect DBUS cable from all
modules except M7064; if prob-
lem persists, swap DBUS Cable.

Verify setup of WS through W8;
WS and W6 must not both be IN,
and W7 & WB must not both be
IN. If Jjumpers OK, disconnect
DBUS cable from M7041; if this
fixes problem, swap M7061.

Verify setup of W3 through Wé;
W3 and W5 must not both be IN,
and W4 and Wé6 must not both be
IN, If jumpers OK, disconnect
DBUS cable from M7062; if this
fixes problem, swap M7062.
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Table 7-1 (cont’d)
Basic Troubleshooting Chart

[]
¢
[}
]
i
L]
]
]
[}
[}
[
1
{
.
1
1
(]
i
[)
+
1]
+
]
'
]
Ll
[
]
L]
&
1
L]
(]
1
[}
1

v wm e oe e Em E6 SR e Ce Ce Se ,E Ee mm ce EmE Se Ge e RE E" e - e = e e e em e- e em

Bad M7064

SYMPTOM ! CAUSE(S) ! CORRECTIVE ACTION
E §
Tests 1-3 | Bad Module or ! The VBUS is the C-D Intercon-
Fail: CSR | Backplane ! nect on ¢the backplane. Only
Error Code | { the M7061 Sync CGenerator
= "VBUS : { drives VBUS signals monitored
Signal ! ! by the M7064 Display Proces-—
Hung" H { sor. However, any of the mod-
: ! ules or the backplane could be
! { shorting & signal or causing
! ! an open. The M7064 cannot run
H { with any modules removed:. so
{ { one module at a time must be
H { swapped and the system retest-
! { ed. If the problem persists,
: i check the backplane pins and
| ! slots for shorts and bad con-
: { nections.
—————— e e} -
Tests 1-3 | Bad M706 i Replace M7064 module
Fail: Any ! Display :
Error Code ! Processor !
other than | module :
above, or |} H
incorrect | t
register. ! '
[ ] [)
! Bad Timing P If External Sync is being
! from M7061 i used, adjust pot R48 on M7061.
' ! If problem persists, replace
H ! M7041 module.
! '
Unexpected | Bad M7061 i Repliace 17061 module
Joystick { module :
Switch : H
Interrupt ! !
Errors in | Bad M7064 { Replace M7064 module
Tests 1-12 | module. :
{ Bad MB217 ! Replace MB217
i (VS11) !
- } — R
Tests { Incorrect ! Verify/Correct switches on
13-185: i setup of { EA43.
Interrupt | vector '
to wrong ! switches on !
vector ! M7064 (E43). :
: ;
H H

Replace M7064
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Table 7-1 (cont’d)
Basic Troubleshooting Chart

SYMPTOM CAUSE (S) CORRECTIVE ACTION

When Bad M7064 Replace M7064

running in

DPU-Only Bad Timing If External Sync is being
Mode, any from M7061 vused, verify ¢that signal is

error 1in
Tests 1-22

Timeout
(Not DPU-
Only Mode)

——— o ——

Error in
Test 23

AVAILABLE
Timeout or
Hung DBUS
Signal

Test 28 or
30 Fails:
Consistent
Data
Errors
(Same RAM
Group)

_—— . me e ee e e e e em RE - e TE ee e e e e e o |ea we

- e me em e W e wm A= e cm e* o

Sync Generator

applied #from VT100 or VRVO2.
persists, adjust

If problem
R48. I¢

praob

replace M7061.

lem persists,

— e e

Image Memory

Bad DBUS Cable

Bad M7061

Bad DBUS Cable

Verify that jumper W2 is IN on

all M7062°'s;

the failing

if it is, note

channel and swap
M7062 modules in that channel
one at a time.

Replace DBUS cable

Note channel
replace M7061

channel.

If

ir error and
for that
erToT is

unexpected Switch interrupt or
H3060 Joystick or
cable could be faulty.

Flag, the

Replace DBUS cable.

Jumpers Wt
and/or W2 not
installed on
M7062

Bad M70642

Bad DBUS Cable

—— e ——— —— " ——————— -

[}
]
)
]
(]
.
[)
[}
]
L]
]
L3
1]
1}
!
?
)
1]
(]
]
[]
1
]
L]
(]
1
(]
[
)
,
(]
1
1
[
[
]
[
]
1
1
]
1
(]
]
(]
3
]
1
1]
1
[]
)
(]
1
[]
(]
[}
)
1
L]
3
1
]
'
[]
]
]
t
$
'
[]
'
1]
t
]
.
1]
i
)
'
(]
]
1
'
'
'
]
]
1)
]
]
L]
1
'
]
3
1
’
1
,
1]
]

Verify that Wl
installed on all M7062°s.

Replace. M7062

and W2 are

Replace DBUS Cable

Replace M7064

in error.
bad module

. Note the channel and data bits

Replace M7062; the

is

determined by

the Channel Select jumpers, W3
and the switches
on ES59; refer to Table 2-14 or

through Wé,

2-15.
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Table 7-1 (cont‘d)
Basic Troubleshooting Chart

Bad or Misad-
Justed M7061
Sync Generator

respond to HKeyboard SET-UP
selections.

I Internal Sync mode is be-
ing wused, swap the M7061. I¢
External Sync mode is being

‘SYMPTOM H CAUSE(S) ! CORRECTIVE ACTION

H {

| !
Tests { Bad Timing i If External Sync being used,
28, 30: { from M7061 { verify that signal is applied
Random ! { from VT100 or VRVO2. I¢
Data H i problem persists, adjust R48.
Errors { ! I# problem persists, replace

H | M7061.

—— - g - : - - -—
Error in { Bad M7062 { Note the failing memorTy
Test 29 ! (Interlace ! channel and replace M70é2. If

{ Mode Control i two M7062°'s are vused in one
! Logic) { channel, swap one at a time.

________ H : -

Test 32: { Monitor i If the monitor is VRVO2, refer

No Dispiay i faulty, video ! to Table 7-2. I# monitor is

Present i cable i VT100, proceed as follows:
! connections ! Verify all video cable connec-
{ incorrect, or | tions. Verify that the VTIO00
{ switches on ! video <circuitry is working by
! E49 of M7062 i pressing SET-UP on the key-
! not set ! board. If no display is pre-
! ! sent, adjust the Brightness
! { control in the VT100; if dis-
! ! play 1is still absent, consult
! i the VT100 Technical Manuval. If
' i the SETUP frame appears, check
' ! the video <cable by swapping
H ! one wire with another. Run
i i Test 33 in the diagnostic. If
H ! only the cursor appears, the
! { problem is in the M7062 Image
H ! Memory; verify the switches on
H ! E49 of all M7062°‘s. If the
i ! switches are OK, swap the
H i M7062. If the problem persists
: { swap the M7061. If even the
! i cursor does not appear, swap
H { the M7061. I# the problem
: i persists, replace the VT100.

_— ! - -
Tests i Set-up of i Verify that switch and jumper
32-34. { Monitor and ! settings on M7061 for scan
Display i M7061 not { mode (Interlace/Non-Interlace!
Rolls ! consistent { and frequency (&0/50H2) cor-

! H
] ]

7-9
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Table 7-1 (cont‘d)
Basic Troubleshooting Chart

cursor drifts up or down, move
the Vertical Balance Ad). (to
the Tight of the joystick). I¢
the cursor drifts to the left
or right, move the Horizontal
Balance Adj.

Bad M7061
(Cursor Cont-—
rol, -5V Con-

Replace M7061

! SYMPTOM H CAUSE(S) ! CORRECTIVE ACTION
1 ] :
: 2 :
! Tests ! ! used (as with VT100 or VRVO2),
{ 32-34: H | proceed as follows: Make sure
{ Display ! ! external signal is being
! Rolls ! { applied to M7061 from VT100 or
t (Cont'd) ! i VRVO2 Keyboard Interface;
! : ! check power & cables. With a
! H ! display present, halt the CPU.
i : { Then adjust pot R48 on the
: ! ! M7061. If the display will not
: ! i stabilize at any position of
: : ! the pot, swap the M7061. If
! i { the problem persists, swap the
' ! ! video pigtail cable. I# the
: i { problem still persists, the
! ! ! problem is in the monitor:
! H ! refer to Table 7-2 if# VRVOZ2,
: ! ! or VT100 Technical Manual.
| ———————— H - -- -
i Test 32: { Bad M7062, i Replace M7062, M7061 or M7064,
! Display i M7041 or M7064 | in that order.
{ Present i !
i and Stable ! f
i but Data i !
{ Missing ! !
{—— : - ‘- - -
! Test 33: ! Incorrect ! Verify switch settings. I¢
{ Cursor ! settings of ! problem persists, Teplace
i Appears { switches on I M7062.
! but No { E49 of M7062 '
i Test : :
{ Pattern { i
! Visible ! |
Test 33 Trimmers on i Using a small screwdriver, re-
Cursor H3060 Joystick ! fer to Figure 2-26 and adjust
Drifts not Adjusted ! Trimmers on the H3060. If the
1]
]
[}
1
1]
)
[}
]
[}
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Table 7-1 (cont‘d)
Basic Troubleshooting Chart

-SYMPTOM CAUSE (S) CORRECTIVE ACTION

Test 33: Bad Cable. Verify cable connections. If
No Switch H3060 problem persists, Teplace
or Match Joystick, or H3040. I# problem persists,
Interrupt M7061 replace M7041.

When .

Switch

Pressed

Test 35: Incorrect Verify Switch and Jumper
Configura- Switch and settings.

tion Not Jumper

As Settings on

Expected M7062 and/or

M7061

Bad M7061 or

Replace M7061 or M7062.

M7062

Video too Misad justed
dim or too Monitor
bright

Pot R9 on

M7061

Misad justed
Test 33: Incorrect
Incorrect Jumper
Cursor Settings on
Size or M70461; or Bad
Color M7061

e mwm we we e e cn TE e GG G B SR Re CN e PE R B R SE TG G wE EE B W BE e e EE e S e SR G® e Be RE Rk we ae e e mw e |re o

]
]
1]
]
1
1
]
¢
[
)
]
]
]
L]
i
1
i
1
1]
1
1
]
]
1)
]
l
]
1
]
t
'
]
1
1
t
L}
]
!
H
[
1
1
1
'
[]
]
]
1
1]
t
1
'
)
'
[
L}
]
]
]
1
1
]
1
1]
]
(]
)
]
[
L]
]
]
)
1
1
'
]
]
[
'
[]
]
1
]
]
H
1
1
1
[

If monitor is VRVO2, refer to
Table 7-2. I# monitor is VT100
ad Jjust intensity via keyboard
SET-UP with up and down arrouw

keys.
not

If that adjustment is
sufficient, adjust the

internal Brightness control.

I# the monitor is a VRVO2, re-
fer to Table 7-2. If the moni-

tor

is a VT100, adjust pot R9

counter-clockwise ¢o increace

the
wise
tude.

video amplitude or clock-
to decrease the ampli-
If necessary, readjust-

the brightness of the monitor,
noting especially the rela-
tionship between keyboard vid-
eo and graphics video. Several
iterations may be required.

Refer to Table 2-13 and verify

that

Jumpers W10, W11, Wié and

W17 are correctly set. If they

are
swap

and the problem persists,
the M7061.

7-11
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Table 7-1 (cont‘d)
Basic Troubleshooting Chart

SYMPTOM

CAUSE(S)

CORRECTIVE ACTION

Test 34:
Incorrect
Number of

Incorrect
Settings of
Switches on

Veri

fy setti

ngs on EA49; refer

to Tables 2-14 or 2-195.

M7061; or Bad
M7061

and the problem persists, swap

the

M7061.

H i
] !
! H
H i
' !
| H
Shades/ { DIP Pack EA49 !
Colors i on M7062. :
Present : Y
] ]
! Incorrect ! Verify connection of video
! Connection of | cables.
{ Video Cables :
{ Incorrect | Verify jumpers W21 and W22. If
i Setting of W21 | problem  persists, replace
{ or W22 on ! M7061.
{ M7061, or Bad |
i M7061 !
[} ]
! Monitor Out of | If the monitor is VRVO2 refer
i Adjustment { to Table 7-2. If the monitor
! t is VT100, ad just the
: { brightness, as ¢2scribed in
i ! previous section.
— o - : -—— v 2o : - -—
Display { Monitor Qut of | If the monitor is VRVO2, re-
Distorted ! Adjustment i fer to Table 7-2. If# the mon-
or out of | ! itor is V7100, adjust the Ver-
Focus : { tical Linearity, Height, and
! ! Focus controls on the video
! ! board in the VT100 case.
____________ : ————— - = -— -
Test 34: \ Bad M7061 ! Replace M7061
No Blink } !
- - -1 —-———t
Test 34: ! Incorrect ! Refer to Table 2-13 and verify
Incorrect | Jumper ! that jumpers W12 through Wi4
Blink Rate ! Settings on i are correctly set. If they are
: 2
! !
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Table 7-2
Video/VRVO2 Monitor Troubleshooting Chart

-SYMPTOM CAUSE CORRECTIVE ACTION

No raster. No power. Check power switch. Check
power outlet. Check power
cord.

No raster.

Color gun
switches off
in monitor.

Turn on the individual color
switches at the

gun control
upper right
monitor drawe

T.

cor

ner of the

No raster.

Monitor supply

Disconnect video cables, turn

an
£.

d

brightness
Cycle power

slowly and then

brightness.

Reconnect video cables.

Check all connectors in the

the power supply.,

power contrast

limiting. controls of
switch once
slowly increase

Drawer c

connectors not drawer, at

connected.

and at the CRT tube neck.

No raster.

Broken or

Check wires extending between

th

rest of the

broken or chafed
insulation. Especially examine

for

damaged drawer and
wiring. monitor for
the wiring
broken wires.
No raster. Brightness See adjustment
controls balance.

misad justed.

shorts or

for white

No raster.

[)
[}
]
L
[l
]
[}
1)
[]
[
1
1)
[}
]
1
‘
[]
)
]
(]
1
t
]
L
[)
[}
[}
1]
]
.
1
.
[}
[}
!
1
'
)
[
]
L]
1
)
[)
[)
1
1
]
1]
[}
'
]
L}
]
'
i
]
[]
'
[}
1
]
[}
)
1
[}
)
[}
[l
(1
[}
1
L}
1
]
1
(]
[}
I
[}
¢
[]
'
L
[}
]
[
1
[}
)
t

Blown fuse.
Check fuse and
replace. Find
cause of blown
fuse.

]
1)
[]
[]
(]
.
3
)
(]
1)
1
]
(]
1
)
i
[]
t
)
]
]
]
]
t
)
¥
]
)
]
v
[}
1]
]
]
[]
1)
1
'
1
1
[]
'
]
I
[}
1
]
L
]
L}
]
]
[]
(]
(]
1
(]
]
]
1
[}
)
t
]
!
"
1
1
]
1
[
‘
1
]
)
]
]
[]
(]
1
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H
]
[}
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'
1
]
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Check that

th

selection plug
correct for the operating line

voltage. A cha
monitor manual

proper power su
selections. Check
shorts or bro

line voltage
CN 802 is

rt in ¢the
details the
pply Jumper

for wiring
ken wires.

Replace the monitor drawer. If

it continues
replace the

the CRT.

to

blow fuses,

power supply. If
it still blows fuses, replace
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Table 7-2 (cont‘d)
Video and VRVO2 Monitor Troubleshooting Chart

“SYMPTOM

. ..

CAUSE

CORRECTIVE ACTION

No raster.

Failing drawer
module or
power supply.

Replace
then the power supply.

the drawer first, and

board switches

off or improp-—-
erly set.

Manual
cursor
white

by
module), but no memory data is
displayed, then the video data

i

S

the

not

module.
for this would be the M7062

s e e e S . T . T —— T ——— — — —— ———

Joystick Test. If the
is displayed, and is
(or the color selected

Jumpers on the M7061

getting to the M7061
The most likely cause

1

! !
H {
! |
H H
H !

No video. { Contrast level | Turn the Contrast control
! too low. { clockuwise.

No video. { Monitor i Connect the monitor cables as
i improperly { described in Chapter 2. Ensure
i cabled to { that the M70&61 switches are
i M7061, or ! consistent for the require-
i setup not { ments of the installation. For
i consistent. i instance, if the VS/VSVI11 is
! ! to be synchronized to an
: ! external source, the external
! ! source must be cabled, and the
! ! switches and jumpers of the
H ! M7061 module must be correctly
H ! set. I¥f only one monitor is
: i being driven by the VS/VSV11
' i the cables must he terminated
H ! with 75 ohms. If .nore than one.
: i monitor is being driven with
: i the same cable, then the last
' i monitor must be terminated and
' { all others must be set to a
H i high impedance input. Switch
H i the impedance switch on the
! ! back of the VRVO2 monitor to
| ! 75 OHMS or HIGH as necessary.

No video. i The color gun | Turn the gun control switches
! control ! in the monitor drawer on.
! switches in '
{ the monitor '
{ are oféf. H

_— —_ ! - ' = ————————— - -

No video. { M7062 memory i Run the diagnostic Test 33,
1 [)
] 1]
H '
H H
! !
: !
! H
! !

~N
1
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. Table 7-2 (cont‘d)
Video and VRVO2 Monitor Troubleshooting Chart

display 1is present adjust pot
R4B8 on the M7061 module (see
Figure 2-7). Rotate it
counter- clockwise to increase
the keyboard video level. This
pot also controls the gain of
the external sync source
amplifier. Too 1low a setting
will cause random failures
such as loss of sync
Increasing the setting further
than necessary will cause
failures in noisy environments
because the M7061 will try to
sync to the noise.

module is set
improperly

- SYMPTOM ! CAUSE i CORRECTIVE ACTION
E E
No video. : | switches «closest to the edge
CONT'D ! ! fingers (E49). The switches at
i { the ¢top and bottom of the
i i M7062 module should be set the
H ! same. See Chapter 2 for the
H { proper switch selection. The
H ! switches at the top of the
! { module are as important as
: i those at the bottom, but the
H i diagnostic can test the
H { switches at the  module top.
} ! The top switch settings can be
! i verified by running Test 35 of
! ! the diagnostic. In the report,
; i those video data bits which
! | are active indicate <closed
' ! switches.
No video ! The VIDEO OUT | Connect the Keyboard Interface
from the { cable from the ! directly to the monitor, VIDEOD
keyboard. Keyboard i OUT ¢to Green input. Pressing
Interface is 1 SET-UP should present the
missing or the | familiar VT100 display in
cable has a i green on the CRT. If the dis-
broken wire, ! play is not present, swap
or the logic ! conductors within the video
module in the | cable. If the display appears.,
Keyboard { replace the video «cable. If
Interface is ! still not present replace the
bad. ! keyboard interface module.
]
No video Pot R48 at the | Pressing SET-UP should present
from the top edge of ! the familiar VT100 display in
keyboard. the M7061 { green on the CRT. If the VTiI0O
|
H
(]
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Table 7-2 (cont‘d)
Video and VRVO2 Monitor Troubleshooting Chart

SYMPTOM CAUSE CORRECTIVE ACTION

Pot R9, hal¢
way down the
M7061 module
on the right
side, may be
set too low.

Rotate pot R9? counter—clock-
wise ¢to increase the video
amplitude. This must be done
carefully, as ¢this pot also
affects the sync pulse
amplitude. Rotating the pot
counter—- clockwise decreases
the sync amplitude, and
clockwise increases the sync
amplitude. Decreasing the sync
amplitude below a signal level
of approximately 0.3 volts
will cause the monitor to lose
sync and the picture to roll.
This pot can be set by
performing the following
procedure. Run Test 34 of the
diagnostic, select display
number 3, adjust the pot so
that the right-most vertical
stripe is white (See the
section of this trouble-

!

!
Keyboard !
1
!
=
=
:
:
(]
)
]
[]
[}
(]
]
[]
(]
i shooting chart dealing with
=
[}
[}
]
(]
]
]
1]
]
]
:
!
:
!

video
intensity
is
adequate,
but
graphics
video is
too dim.

white balance. ) I¢ the
keyboard video is still too
bright, decrease the keyboard
video with pot R48 at the
board edge.

No video

The CRT color
video gains
are set too
low.

The gains of the Red, Blue or
Green video amplifiers of the
monitor are adjustable. These
controls can be found from the
diagram on the monitor drawer
cover/access panel. Do not
adjust the BACKGROUND GAIN.
Set these gains carefully.:
These controls set the color
of the display. Increase the
intensity of a specific color
by rotating that amplifier's
gain pot clockwise. If a gain
pot is at the end of its
travel and the display
requires still more of this
color, balance can be achieved
by raducing the other two
caolar gains

[)
]
)
[]
[]
1)
)
1
1]
1
(]
1
[]
[
(]
[}
[
1
1
[
[
]
]
)
(]
1
]
L
[}
.
]
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.
]
13
]
'
]
]
(]
1
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?
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)
]
L}
[}
+
t
)
(]
1
]
L
)
L
13
'
[}
L
1]
]
1
'
]
[
]
.
)
1
[}
]
]
L}
]
V
[}
]
[}
[
'
]
]
]
]
'
i
]
]
"
1
1
]
]
]
‘
[
\]
]
i
1]
¢
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Table 7-2 (cont’d)
Video and VRVO2 Monitor Troubleshooting Chart

SYMPTOM

CAUSE

CORRECTIVE ACTION

No video
or missing
color.

1
L]
1]
(]
]
t
i
]
1]
1]
]
]
'
]
1]
"
[}
'
[]
L}
$
1
]
]
)
1
)
)
]
1
[]
t
[]
t
]
1
]
]
[}
[
]
[}
[]
]
]
]
]
)
1
]
[}
1
[]
i
1]
)
[
[}
1
1]
]
]
[}
[}
[}
]
!
1
1
)
1)
t
(]
]
]
[
1
]
]
1
]
L]
[]
[}
1]
'
[}
]
]
[)

Disconnected
or bad video
cable wire.
Partially
seated or bad
switch on a
M7062 memory
module. Poorly
seated memory
or M7061 sync
module. Poorly
seated or bad
DBUS cable.

1
]
L
!
]
1)
1]
L}
$
]
1
!
!
1)
1]
]
[}
¥
(]
L
]
1]
]
t
[
’
]
]
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]
]
L}
1)
]
]
L
]
]
]
]
]
1]
]
)
1
]
]
$
]
'
]
L
]
'
1]
]
[]
]
1]
]
[
'
]
1
?
t
]
]
[}
)
1
)
]
]
)
]
1]
L}
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'
]
'
]
1
[
]
'
L

Provided that the previous
test in this table for the
Joystick cursor showed that
the M7061 module was driving
all three video cables,
perform the following tests:
Check the video <cable wire
connections for the <color
missing and rTeconnect. Test
the wire continuity by
swapping it with one of the
other wires in the multiple
conductor video cable. Re-seat
the switches on the M7062
memory modules and verify
their proper settings. The
switches at both the top and
bottom of each memory board
shovuld be set the same.
Re-seat the memory and sync
modules. The diagnostic can
report a bad DBUS cable or
connection. Seat the cable and
re-test. 1¢ the problem
persists swap the cable and
re—test. Replace the cable or
the memory module as neces-
sary. The failing memory board
in a Non-Interlaced system is

the one addressed for that

channel. The failing memory in
an Interlaced system is one of
two addressed for that
channel. 1If the missing color
is either red or blue replace
the module with switches 5 and
6 closed. If the missing color
is either of the green
intensities replace the memory
with switches 2 and 3 closed.
It is wunlikely that both or
all bits of the display system
would go bad at the same time
s0 be sure to check memory
module seating and switches

If after swapping modules and
cables the data is still
missing. it 1is possible that
the backplane is bad.
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Table 7-2 (cant‘d)
Video and VRVO2 Monitor Troubleshooting Chart

SYMPTOM H CAUSE i CORRECTIVE ACTION

: E
No video : i Vacuum the card slots and
or missing ! ! retry the modules. Examine the
color. H i pins of the backplane connec-
CONT'D H ¢ tors in the memory and the

H i sync module slots. I¢

H { warranted Teplace the

| i backplane.
Video 1is { The memory may | Examine the error report
missing ! have a bad ram | listing of the diagnostic.
from one i chip or the i Look for a specific address or
or more ! Tread circuitry ! ram bank which consistently
particular | is failing. ! errors,. If you can identify a
pixels and | The diagnostic | series of discrete addresses
the ! will report { or one rTam consistently in
diagnostic | errors from { error replace the memory
may report | incorrect data ! module. The module to be
an error i read from the | replaced is identified from
in either | memory array. i the diagnostic error listing.
memory i However, it is ! Identify the memory channel.
set/clear | unable to i (A complete 1 sting of the
or memory | detect errors | memory and syi..c channels can
patterns ! in the data ! be obtained from the configu-
test. { path from a i ration type—out test of the

! point just i diagnostic. ) Use the charts in

! before the i Chapter 2 to identify the

{ bottom { memory channel jumper

i switches (E49) ! configuration for the memory

i on the memory, | channel which +fails. I# the

i through the i system is configured Non-

! backplane, ! Interlaced, with 4 video data

{ through the { bits, only one M7062 module

! sync module, i\ should assigned per channel.

i to the i Check that there is only one

i display. If ! and replace that module. If

¢ the diagnostic ! the system is configured

i i

H b

i :

' H

i :

' !

! H

| H

is not
reporting
errors but the
display has
missing data,
the problem is
most likely
this path.

in

——— . ——— -t — ———— o -

Interlaced, the data bit(s) in
error identify which memory of

the two possible per channel
is bad. If bits ? or B error.
replace the memory of the
indicated channel which has
it's switches 1,2,3, and 4
set. If bits 7 or & error

~replace the other module.

D S . o . S e e s P G T S — T — T —— — o ————

. e e = me e ce Se =6 o= -

e e e mm mm e mm e = = me e e mE A Mm ae M A e B A e e e m e me e Ee e e mw we a me W



Table 7-2 (cont‘d)
deoo and VRVO2 Monitor Troubleshootxng Chart

SYMPTOM

CAUSE

foee =

CORRECTIVE ACTION

Video is
missing
fram one
or more
particular
pixels.
CONT'D

The
display
appears to
be missing
every
other
pixel on a
horizontal
line.

The daisy
chained DBUS
cable has a
bad connection
or @ broken
wire for the
least
significant
data bus bit.

No sync:
The image
rolls ver-
tically or
horizon-
tally.
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The Sync
Select switch
at the monitor
rear is set
for External
input.

n Be E. e TE e ee Em Sa e S e ce e "= me .-

If ¢h
indica
screen
identi
shade.
switch
corner

oTr po
time

e diagnostic doe

te an
has

err
miss

or an
ing p

s not
d the
ixels,

fy the missing color or
he monitor gun

Use ¢
es at

the

upper

right

of the monitor drawer
to respectively turn only one
two guns on at a
until the missing color

ssibly

or shade is identified.
the <cable and connections for

that

channe
and i
memory

module.

be re
its

switch
memory

color.

Id

entify

Check

the

1 driving that monitcr,

n seque
and
The
placed
switch

nce
the

rTepla
n the

ce the
sync

memory module to
is identified by

se

ttings.

If

es 3 and 4 are set that

stores

th

e mos

t- and

least- significant green bits,
Switches 5 and 6
e, respectively.

Tespec
store

{For

switch
signif
is the
memory
missin

module.

backpl

tively.
red blu
monoch

3

icant b
least.)
does

g data

Final

ane.

rome
is

it

not

swa
ly,

di
the

splays
most

and switch é
If swapping the

resto
p the
exami

re the
sync
ne the

Reseat
cable.

or replace the

DBUS

Set the sync select switch to

the
COMP. )
monito
sync
input.

Composit
input

r will

signal

)
po
now
from

Sync

sition.

deri
the

(SYNC

The
ve its
Green
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Table 7-2 (cont-d)
Video and VRVO2 Monitor Troubleshooting Chart

"SYMPTOM CAUSE CORRECTIVE ACTION

No sync: The monitor For a rvapid check ¢try the
Picture may not be other two cables to see if one
rolls correctly of them has green on it. Note
horizon- wired either that the vs/vsv must be
tally and at the monitor generating a display ¢to see

vertically
and shouws
no green.

—— — — — — — — o ——

—— ——— e o
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or the M7061
module.

————— —————— — —— — ——— -

The system is
configured for
an external
Sync source
and the source
is not powered
or not
connected.

The switches
on the M7061
sync madule
are mis—-set.

——— - —— — v —— — — — o

The Keyboard
user—selected
functions
differ from
those selected
by the M7061
sync board
switches.

The external
sync source is
not RS-170
compatible.

The M7061 sync
ouvtput level
is too low.

———— ——————— o — > —
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"green”. Run Test 34 of the
diagnostic and select the Gun
Identification display.
selection 7.

. - T —— — —— — — — — —— g —— " - - -

Power or connect the external
sync source to the VS/VSV.
This might be the Keyboard
Interface.

Check the switch settings and
the Jjumper con:iguration and
reseat the modu .. Any of the
switches of the M70461 module
can cause this problem except
switch 10, which isn‘t used.)

Select SETUP B on the Keyboard

and specifically set the
proper state for the
Interlaced and 60 Hz

functions. Refer to Chapter 2.

The external sync source must

have equalization pulses
during its vertical sync
pulse. It must also conform to
the frequency variation

tolerance of the RS—-170
specification.

s o . i S —— —— " ——— ———— — — —

Ad Jjust pot RP? on the right
side and half way down the
M7061 module clockwise to
increase <the sync amplitude

This, however, decreases the



Table 7-2 (cont‘d) ,
‘Video and VRVO2 Monitor Troubleshooting Chart

SYMPTOM

CAUSE

CORRECTIVE ACTION

video amplitude on the
Composite Video (Monochrome/
Green) and VT100 Outputs.
Adjust this pot with care. Too
much either way and the image
may roll.

The gain of
the external
sSync source
input
amplifier an
the M7061 is
low.

Ad just pot R48B on the top edge
of the M7061 sync module
clockwise until either the
raster of horizontal back-
ground lines on the monitor
stabilizes or the pot has had
25 turns (to the end of its
travel). Ad just the pot
counter— clockwise wuntil the
raster stops rolling. Finally,
ad just the pot clockwise until
the display rolls, then back
off the pot counter— clockuwise
by 374 turn. I+ the display
occasionally rolls continue
adjusting the pot graduvally
counter— clockwise. The
display should ro0ll and then
stop each time the "B0/132"
(9) key 1is pressed while the
keyboard is in SETUP mode.
Should it not stop adjust the
pot clockuwise.

No sync:
The
display is
sync ‘ed
horizon-
tally but
rolls
vertically.

The Vertical
Hold pot of
the monitor is
misad justed.
The external
Sync source
amplifier gain
or the sync
level out is
at too low a
level for the
system to
synchronize.

i
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Disconnect the video cable on
the Green monitor input. Ad-
Just the Vertical Hold pot un-
til the monitor raster is jJjust
barely rolling. Reconnect the
Green cable. I# the display
still rolls but occasionally
drops into sync readjust the
monitor Vertical Hold. If the
display rolls without change
increase the output sync level
by turning pot R at right
side of the M7061 module.,
clockwise. This adjustment is
nonlinear. The sync amplitude
will increase then decrease as
the pot 1is ¢turned counter-
clockwise from the end of its
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Table 7-2 (cont'd)
Video and VRVO2 Monitor Troubleshooting Chart

SYMPTOM CAUSE CORRECTIVE ACTION !
No sync. clockwise limit. The video !
CONT'D level will increase over the !

same pot travel. I the !
display continues to rvoll !
vertically but not horizon— |
tally, ad just the external !
sync source gain pot, R48, at
the top edge of the M7061.
This adjustment is covered in
another section of this table.
The No sync into Connect the Keyboard Interface
display the Green Video Output directly to the
rolls input of the Green input of the VRVO2.
horizaon- monitor. Ad yust the Vertical and
tally and Horizontal Hold controls as
vertically necessary to get a stable
and no display. I# the display will
ad justment not stabilize replace the

seems to
change the
rate.

The
display
Jitters.

———— — —— o ——— ——
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The M7061 sync
module
switches and
keyboard
options are
not set
compatibly.
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E
Keyboard Interface source with !
a VT100 Vide Output source. |
If the monite display is now |
stable replace the Keyboard !
Interface. I# the display is |
not stable after again |
ad justing the Horizontal and !
Vertical Hold controls, |
replace the drawer of the |
VRVO2. If the display can only !
be brought into sync when it |
is connected to the Keyboard |
Interface, either the video !
cabling or the M7061 sync !
module is bad. Use another !
conductor of ¢the cable to !
verify the system connections. !
If the display still will not !

Set the Keyboard SETUP |
functions for the same
configuration as the M7061 !
sync module switches. Refer to !
Chapter 2. Select SETUP B on !
“ the keyboard and set the |
proper state for the Interlace !
and 60 Hz functions. Check the !

L £ oLy :
state of the NONINTERLACE sig-



- mw mm e m- em e" GE F. M Em G Se e mE wEm EE e® we m- = e

e e me Ge mm A® ce mE Te B RE B we me e AR e mE T mE e wm ew @ Ee e we me me e= me

Table 7-2 (cont‘d)
Video and VRVO2 Monitor Troubleshooting Chart

SYMPTOM 4 CAUSE | CORRECTIVE ACTION
1 ]
2 ;
The ! ! nal in the VSV/VS by running
display : | diagnostic Test 35 and
Jitters. ' ! observing the printout. If the
CONT ‘D | ! sync module switches are
i ! correct,’” but the backplane
! ! signal does not reflect the
H | switch setting, ane of the
| ! other modules of the system or
| { the backplane may be bad. Also
! ! try reseating the switches.

- — - : [p— : - -
The ! The monitor i Adjust the Vert Phase 2
display { Vertical Phase ! control in the monitor drawer
Jitters. ! control is not | until the raster lines of the

i adjusted { image are barely visible
i properly for !
{ Interlaced !
{ operation. !

_____ = - — e o e = - ———— -— - pus
Display ! The monitor is | Power the monitor from the
Jitters; { probably being | same supply as the host
or large i powered from i computer. If the bars are no
blank { an ac supply i longer present the previous ac
horizontal ! which has ! power source was disrupting
bars flash | ground loop i the display. Tie the computer
randomly i noise. ! power and the monitor power
on the i { grounds together. If the bars
display. i i are still present replace the

: ! M7061 sync module.

: -
The i The external { Adjust pot R48 on the top edge
display ! sync saurce ! of the M7061 sync module
Jitters, { gain may be i clockwise. If the jitter gets

{ set tuvo close | worse adjyust the pot counter-

i to its upper | clockwise.

i or lower limit |

{ of control. !

! -1 -
The ! The sync { Adjust pot R9, halfway douwn
display ! output level { the right side of the M7061
Jitters, { to the monitor | sync module, counter-clock-

{ may be low. ! wise. Reverse direction if the

H i Jitter gets worse.

——— : - ’ -

The ! The phase { Replace the M7061 module. If
display ! locked loop on | the new sync module also
Jjitters. i the M7061 sync | causes the display to jitter,
i module cannot | replace the drawer of the
i maintain lock. ! VRVO2.
- { —) ——— - -
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Table 7-2 (cont’d)
Video and VRVO2 Monitor Troubleshooting Chart

Display
size: The
image is
missing
the top
20-30
lines.

wider from side to side.

Bad Vertical

Blank circuit
in monitor.

Replace the
VRVO2 monitor

drawer

- e - S S S S — — — — — T — " T " G - — ———

SYMPTOM : CAUSE ' CORRECTIVE ACTION
Display { The Vertical { Adjust the appropriate
is not ! and Height ! position controls in the VRVO2
centered. ! controls of ! monitor drawer. The controls

{ the mon'itor i are labeled in the lower left
! need adjust- ! corner of the monitor drawer.
i ment. :

———————————— H —————————— e e | ———————— - - a -
Display i The Vertical i Adjust the appropriate
is not ¢ Blank, ! controls in the VRVO2 monitor
centered. i Horizontal ! drawer. The Vertical Blank

! Phase, and ! control blanks or deletes
i Horizontal ! greater or lesser amounts of
{ Blank controls | the top of the screen. Set the
i of the monitor | Vertical Blank control so that
! need adjust- { when the monitor is displaying
! ment. ! a Non—Interlaced image the
! ! first line of the display
| { appears to start off screen.
: ! When the monitor is displaying
: { an Interlaced image adjust the
: { vertical blank so the first
: { line starts in the top center
: !{ of the screen. The Horizontal

1 ! Phase control moves the
! { display ¢to the right or left.
! ! Adjusting the control to move
! i- the display to the right will
' i eventually cause the image to
: ! wrap around on top of itseléf.
: { The Horizontal Blank control
! i will blank or delete greater
H ! or lesser amounts of the left
: i edge of the screen.

— -_— - __= R -
Display ! The Vertical ! Adgjust the appropriate
size: The | and Horizontal ! controls in the monitor.
image is { Size controls | Adjust the Height control to
too big or | need adjust- i make the image larger from top
too small. | ment. i to bottom. Adjust the Width

i i control to make the image
t !

)

;

=

:

:

'

1]

)
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‘ t Table 7-2 (cont‘d)
Video and VRVO2 Monitor Troubleshooting Chart

SYMPTOM

CAUSE

CORRECTIVE ACTION

Heat sensi-

Heat sensitive

Replace the monitor circuitry

tivity of Vertical Blank (VRVO2 drawer).
display circuit: When
size or the drawer is
Jitter. closed the
Lines problem will
missing at occur, and
top of when the
display drawer is open
but not and the
ad yustable circuit 1is
via cooler the
Vertical missing lines
Blank. might
Teappear.
Linearitu: The Side Ad just the SP-C control in the

The image
displayed

bends

inward or
ovtward at

Pincushion
control may
need

ad justment.

VRV0O2 monitor drawer until the
sides of the 1image appear
vertical and straight.

Uneve
displ
color

n

ay
or

discolored

lines

Discolored

lines

External
magnetic
fields may
have disrupted
the purity of
the color CRT.
One of the
three electron
beams of the
color tube in
addition to
hitting its
own phospheor
dots may be
partially
hitting one of
the other
phosphor
colors as
well.

Focus out of
ad justment.

H
H
{
H
!
!
H
}
H
H
H
H
H
H
;
!
;
H
H
'
;
the sides. |
H
:
[}
:
]
H
i
E
H
H
H
H
!
!
H
!
;
H
|
|
H
H
b
!

To test for this condition,
turn all <three guns off, and
then ¢turn one gun on at a
time. Look for patches shading
the basic gun color. All three
guns of the monitor must be
driven from the same cable to
eliminate possible cabling
problems. Turn the brightness
of the background up until it
is visible. Sequentially,
using the monitor drawer gun
switches, turn only one gun on
at a time. Look for shading of
the base color. If shading is
observed the monitor should be
degaussed. Use the internal
degaussing coil. Press the
degaussing switch wuntil all
distortion leaves the screen,
then release the switch.

Ad just the Focus control in
the monitor (at top right of
power supply).
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Table 7-2 (cont‘d)
Video and VRVO2 Monitor Troubleshooting Chart

SYMPTOM | CAUSE H CORRECTIVE ACTION
A !
! :
Uneven i I# the color { The M7061 sync module’s Green
display ! is uneven ! output level is controlled by
color. { because the { pot R9, half-way down the
! image lacks i right side of the module.
{ green shading, ! However, before adjusting that
i the green i pot conduct the following
! Digital-to- i test. Leave only the Green
{ Analog Conver— | cable attached to the monitor.
{ ter (DAC) of { Run diagnostic Test 34 and
{ the M7061 sync | select display 3. Fifteen
! module may ! vertical green bars should
! need adjust- ! appear. They should be stepped
! ment. The ! in intensity, and the steps
! levels may be | should be approximately even
! saturating at | in intensity increase. If the
! the high or ! steps appear as described go
{ low ends of { to the next trouble-shooting
i the DAC's ! step. I# the stepped increase
{ Tange. { is not even. adjust pot R9 on
! { the M7061 modu.2 wuntil the
H ! steps are even Care must be
H i exercised when adjusting this
| ! pot, as it will also affect
! ! the 1level of the sync signal
: { fed to the monitor. If the
H ! adjustment is too low and the
! { sync signal is affected, the
: i monitor image will tend to
! ! roll or lose sync. If this
H i adjustment cannot be made
! i replace the M7061.
_._g - -
Uneven { The individvual The red and blue cables carry
display { color gain binary (ON/OFF) data. The
color, { controls of green cable carries four
]
]
[ ]
;
=
|
]
)
]

the monitor
may need
adjustment.

levels of voltage correspond-
ing to off and three green
intensities. The monitor has
analog inputs and interprets
the input voltage levels on
the cables. It displays a
color intensity proportional
to the input voltage. The
monitor response to the cable
voltage is controlled by the
individual «color gain pots in
the monitor drawer. These gain
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Table

7-2 (cont'd)
V;doo and VRVO2 Monitor Troubleshootzng Chart

settings. The monitor screen
should be dark. If the screen

is not dark perform the
ad justment. Increase the
Contrast control wuntil the
square image is at medium
brightness. Increase the
Brightness control setting
until the background is just
barely visible. Observe the

square image as the brightness
is increased. The image might
change shade slightly. If the

change is slight,
attempts at adjustment
only tend to increase

most
will
the

shade change. The controls
will, however, allow the white

balance to be restored.

adjustment procedure is a

The

SYMPTOM ! CAUSE H CORRECTIVE ACTION
2 !
Uneven : i pots should be adjusted while
display ! ! a white image 1is displayed.
calor. : | Select Display 9 of Test 34 of
CONT'D | ! the diagnostic. A square white
H { image should appear on the
| { screen. Ad just the monitor
! ! gain pots to restore the
! ! missing color, OR reduce the
! { other two <colors wuntil the
! { square 1is a close approxima-
i { tion to a gray-white. The
H { monitor should now display
! ! images which are more closely
! i color balanced. Tweak the pots
! ! for best balance with the
H { images typically displayed
! i Also <check the White Balance
! ! section of this trouble-
! i shooting chart.
White { The background ! The following ad justment
balance: ! brightness { procedure should NOT be
The image | controls of ! performed unless absolutely
changes { the monitor i necessary. The necessity can
color as { may need i be determined as follows.
the ! adjustment. { Select Display 9@ of Test 34 of
brightness | i the diagnostic. Turn the
control is | ! Brightness and Contrast
varied. ! { controls to their minimum
! E
} '
{ H
! !
H :
H !
! H
! {
! H
H !
i H
H H
! '
' H
H !
! !
H H
H |
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Table 7-2 (cont’'d)
Video and VRVO2 Monitor Troubleshooting Chart

SYMPTOM

CAUSE

CORRECTIVE ACTION
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White
balance.
CONT ‘D

]
]
1
[
[]
'
'
1
1
'
[]
1
1]
)
[]
1)
)
]
[}
L}
!
'
[}
1
)
.
]
)
]
'
1
]
]
1)
[]
)
1
]
]
)
1
.
[]
.
t
]
1
]
]
1)
[]
]
]
)
]
]
]
1
[]
1]
]
1
1
1
]
)
!
L
1]
'
]
1]
'
]
i
l
)
]
]
1]
i
'
[}
1)
1]
]
'
L
]
]
]
'

[
]
1)
[]
2
'
]
1]
1]
1]
)
[}
1
]
[}
'
1]
1]
]
1]
]
T
[]
L}
[}
)
]
1
]
[}
]
t
]
L
[]
1]
[]
’
]
)
1
L]
1
]
[}
]
(]
L]
1]
[}
!
1
[
[}
1]
]
!
1
[]
)
1)
'
1]
L}
[
L]
'
'
1]
L]
1]
Ll
3
'
1]
L
1]
.
'
L]
)
]
]
]
]
1
1]
'
H
]
]
.

series of iterations of the
same adjustments. The adjust-
ments tend to interact, and
the serviceperson’s color re-
solving ability will ¢tire.
Perform the following steps:
Turn the Contrast and Bright-
ness controls to their minimum
settings. Turn the Brightness
to its midpoint. Turn the fol-
lowing six controls in ¢the
monitor drawer to their mini-
mum settings:

RED BRIGHTNESS GAIN,
BLUE BRIGHTNESS GAIN,
GREEN BRIGHTNESS GAIN,
RED BACKGROUND,

BLUE BACKGROUND, and
GREEN BACKGROUND.

Slowly increas. the RED BACK-
GROUND and GREEN BACKGROUND
controls until the screen is
Just barely illuminated with
yellow. It’'s best to perform
this adjustment in a darkened
area. If that is not possible
shade the CRT face from stray
Teflections and excessive
light. Shading the screen will
allow closer determination of
the color shades involved.
Slowly increase the BLUE BACK-
GROUND control setting until
the screen is just barely il-
luminated with gray. Increase
the RED BRIGHTNESS GAIN and
GREEN BRIGHTNESS GAIN controls
until the screen is again just
barely illuminated with yel-
low. When looking intensely at
the screen for long periods.
color determination tires.
Look away occasionally. Now
increase the BLUE BRIGHTNESS
GAIN until the screen is again
gray. Increase the external

— a
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4
1
)
1
1
[}
[
[]
)
1
[}
[
4
[]
i
!
[}
]
1
]
]
[}
+
]
1
{
]
[]
t
[]
¢
1
)
1
i
]
[l
]
[
]
t
]
{
(]
t
[}
[
[]
4
[]
I
1
4
[]
]
]
‘
[}
]
(]
(]
‘
t
H
]
(]
1]
[]
1
[]
1
(]
L]
1
1)
i
1
[]
'
[
1
]
]
]
¥
[
1
'
¢
[
[}
[]
[

Table 7-2 (cont‘d)
Video and VRVO2 Monitor Troubleshooting Chart

SYMPTOM

CAUSE

CORRECTIVE ACTION

White
balance.
CONT'D

]
!
]
(]
1
1
!
[
[}
1
[}
]
]
!
H
[]
1)
[]
]
!
]
1
]
)
]
]
]
1
[]
L]
!
1
!
!
1]
)
[ ]
]
H
!
]
)
!
[}
L]
[ ]
1)
]
]
1]
1
3
)
]
]
?
.
]
]
]
t
1
)
]
1
1
]
3
]
H
]
]
1
1]
'
1
[
[]
1]
!
]
]
(]
L

1

i
!
!
!
;
|
'
!
=
]
[
(]
;
'
!
!
'
!
]
!
:
!
:
]
[]
!
!
i
}

brightness control and observe
the display for color shading
of the gray setting. If the
color needs adjusting back to
gray, turn the blue gun con-
trol switch off. Adjust the
RED BRIGHTNESS GAIN and GREEN
BRIGHTNESS GAIN until the
screen 1is again yellow but at
the new intensity setting.
Turn the blue gun back on and
read just the screen to a gray
shade. Reduce the external
brightness control until the
screen is at minimum illumina-
tion. Turn the blue gun con-
trol switch off. Adjust the
RED BACKGROUND and GREEN BACK-

GROUND controls until the

screen is again just barely
illuminated with yellow. Turn
the blue gun back on and ad-
Just the BLUE BACKGROUND until
the screen is again gray. In-
crease the external brightness
and continue this procedure
until the setting of the ex-
ternal brightness control has
no effect on the screen color.
Rapidly turning the external
brightness down will cause the
screen to briefly appear green
as the long persistence phos-
phor decays. Ignore this

effect. Always adjust from

yellow to gray. The human eye
is more sensitive to shades of
yellow than shades of maroon
or magenta. After the back-
ground white balance is satis-—
factory. see the section of
the trouble-shooting chart
concerning image color balance
and contrast white balance.
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7.5 M7061 SYNC ADJUSTMENT USING OSCILLOSCOPE

This paragraph descibes the initial adjustments to the M7061 Sync
Generator module in VSV11/VSi1-AP, -AR, -AS, and —AT systems to
be made if an oscilloscope is available. For the best quality,
it is highly recommended that an oscilloscope be ocbtained and the
following proceedure performed.

Perform the following steps in order to adjust the M7061 Sync
Generator module and VRVO2-B monitor for initial operation, or
when quality of the video signal is in doubt. Tektronix 465, 485
or equivalent oscilloscope should be available to aid in making
the adjustments.

1. Make sure that power is ON to all components (computer
system and monitor) and that the computer system is
initialized.

2. Turn up the brightness and contrast controls on the
front of the VRVO2 display monitor and observe the
screen. A raster (many fine parallel horizontal lines)
should be observed. In addition, a "sync tab" (blanked
block at the center of the lower edge of the screen)
should be observed. Press SET-UP on the VRVO2 keyboard;

the standard set-up frame should be visible. If no
raster or set—-up frame is visible, recheck the cabling,
monitor power, etc. (see Table 7-2)

3. Press SET-UP again. The screen should go blank. If

video from the keyboard is still present, press SET-UP
then the "O0" (RESET) key to clear the screen.

4. Set up the oscilloscope as follows:

a. Connect the Channel 1 probe to the second GREEN
input of the VRVO2 monitor (this input is in
parallel with the input to which the signal cable
for Green is connected).

b. Select triggering from the Channel 1 source.

c. Set the Channel 1 Vertical amplitude control at
0.10 volts per division X 1. '

d. Set the horizontal sweep at 20 microseconds per
division.

e. Set the trigger controls for AUTO triggering.
f. Set vertical mode for Channel 1 only
g. Select AC coupling for channel 1.

h. Select the negative slope for triggering.



10.

i1,

12.

13.

14,

15.

i. Position the trace in the middle of the screen.

Initialize the processor and make sure that there is no
picture on the monitor screen.

Adjust the trigger level until a stable display on the

oscilloscope can be observed. The display should
consist of several low-going pulses, each about 5
microseconds long. These are sync pulses.

Ad just potentiometer R48 on the M7061 module (Figure
,2=7) to the center of its range (12. 5 turns from either
end).

Observe the amplitude of the low—going pulses on the
oscilloscope. These should be 0.4 volts in amplitude.

I¢ the amplitude of the 1low-going pulses is not O.4
volts, adjust potentiometer R9 (clockwise to increase
the sync level, and counter~ clockwise to decrease 1t)
on the M7061 module until the amplitude is correct. If
the adjustment cannot be made using only R9, also adjust
R48.

Press SET-UP on the VRVO2 keyboard and observe the
set-up frame on the monitor screen. The picture should

be stable (no rolling, tearing: etc.). I# the picture
is not stable, and if the the sync amplitude has been
ad justed according to the above procedure. the monitor

requires adjustment; refer to Table 7-2.

Set the Brightness and Contrast controls on the front of
the VRVO2 monitor to the center of their range

Load and start the VSV11/VS11 diagnostic program (CVVSA
for PDP-11 and LSI-11 systems. EVTCB for VAX systems)
and select Test 34 (Selected Displays). Refer to
Chapter 2, Paragraph 2.5, for loading and running
procedures.

Select display #5 (Crosshatch). Also make sure that the
set-up frame is present on the screen.

Open the monitor drawer and, referring ¢to the printed
legend within the drawer, turn off the RED and BLUE
guns, leaving only the GREEN gun on. The <crosshatch
pattern should be entirely green.

On the M7061 module, adjust potentiometer R48 until the
intensity of the characters in the Set-Up frame and the
intensity of the «crosshatch are equal. Turning R48
counter-clockwise increases the video level of the
set-up characters, while turning it clockwise decreases
the video level of the set-up characters.



16.

17.

18.

19.

20.

NOTE

Do not rotate R48B too far clockwise, as this
will decrease the input gain too far and the
M7061 may not be able to sync to the incoming
signal.

If the two intensities cannot be made equal by adjusting
only R48, ad just potentiometer R9. Turning RS9
counter—-clockwise increases the video level and
decreases the sync level.

Initialze the processor to clear the crosshatch from the
screen. Press the "0" key on the VRVO2 keyboard to
clear the set-up frame and all other VRVO2-generated
video from the screen.

Observe the oscilloscope display once again and, if
necessary, adjust R9 to obtain a 0.4 volt amplitude on
the sync pulses.

Repeat the previous steps, adjusting R48 and R9, until
the crosshatch intensity matches the set-up frame
intensity and the sync amplitude is 0.4 volt.

Turn the RED and BLUE guns back on via ¢t 2 switches in

the monitor drawer to return the monitor to normal
operating condition.
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APPENDIX A
PARTS/DATA SHEETS

mounting requirements, power
components for each VSi1 and

The following paragraphs list the
requirements, and major hardware
VSV11 model.

The paragraphs are arranged as follows:

Model No.

E

VE11-AA,
VSi1i-AC,
VSI 1-AE,
VS11-AH,
VS11-AP,
VS11-AS,

VS11-AB
VS11-AD
VS11i-AF
VSii-AJ
VS11-AR
VS11-AT

VSV11-AA,
VSV11-AC,
VSV11-AE,
VSV11-AH,
VSV11-AP,
VSVii-AS,

VSV11-AB
VSV11-AD
VSV11-AF
V8V11-AJ
VSV11-AR
VSV11-AT
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A.1 VS11-AA, -AB PARTS/DATA SHEET

Defirition: UNIBUS Raster Oraphics System with one Image Memory

and without Display Monitor.

The VSi11-AA (&0 Hz) and V811-AB (S0 Hz) are
identical; they differ only in switch settings on
the M7061 Sync Generator Module ¢to distinguish
between 60 Hz and 50 Hz operation.

Barts List:
Qty. Part No. f Description
i
1 M7061 ! Sync Generator/Cursor Control Module
1 M7062 ; Image Memory Module
1 -;7054 ; Display Processor Module
1 H3060-A E-Joustici Assembly (with Cable)

70-15987-0M! DBUS Data Cable (40-Conductor Flat

|} Cable w/ 2 Taps)

70-15822-0 | Joystick Pigtail Cable

17-00193-00! 3-Conductor COAX Pigtail Cable

17-00192-00! 25-Foot 4-Conductor COAX Monitor

e T CE BT Bw B CE CE CE TR R BT e R P BT BE Ye PE ST BE Be S Pe Ce Ce TE e S® e P

| Cable
!
2 7272 ! Crant Continuity Card (LSI-11i Bus)
1
1 DW11-BK ! UNIBUS to LSI-11 Bus Converter Assy.
(1) (MB217) ! (Bus Converter Module - GQuad Height)
(1) (M9403) ! <(Cable Connector Module)
(1) (TEV11) ! (LSI-11 Bus Terminator Module)
(1) (BCOSL-06)! (46—-Foot 40-Conductor Flat Cable)
(1) (DDV11-CK)! (4-Slot Hex-Height Backplane)
(1) (70-16830)! (Power Harness Adapter Cable)
}
Mounting Reguirgments: Single (4-Slot) System Unit Mounting

Eower Reguirements: +

Space in BAii1-K, -L, -F, or -P Mounting
Box (for DDV1i-CK); plus Quad-height SPC
slot in UNIBUS backplane in same box as
DDV11-CK.

S Vde € 2.0 Amp.
15 Vdc @ 0.7 Amp.



A. 2 VS11-AC,

-AD PARTS/DATA SHEET

Qgglnljlgn; UNIBUS Raster Oraphics System with two Image Memory
modules and without Display Monitor.
The V811-AC (&0 Hz) and v811-AD (50 Hz) are
identical; they differ only in switch settings on
the M70461 8ync GCenerator Module to distinguish
between 40 Hz and 50 Hiz operation.

Parts List:

| Gty. | Part No. ! Description }

! H H !

l l t |

S | I M7061 ! 8ync Qenerator/Cursor Control Module !

} } ! !

! 2 } M7062 ! Image Memory Module }

! l ! !

11 I M7064 ! Display Processor Module H

! 1 } !

I 1 1 H30&60-A !} Joystick Assembly (with Cable) }

! } 1 !

11 ! 70-15987-0M! DBUS Data Cable (40-Conductor Flat !

} } !} Cable w/ 2 Taps) }

! ! ! H

i1 ! 70-15822-0 | Joystick Pigtail Cable }

1 ! ! }

I | ! 17-00193-00! 5-Conductor COAX Pigtail Cable }

! ! ! !

I | ! 17-00192-00! 235-Foot 4-Conductor COAX Monitor !

! H t Cable {

! H } - !

| 2 I 67272 ! Orant Continuity Card (L8SI-ii Bus) !

} ! ! !

1 1 ! DW11-BK ! UNIBUS to LSI-11 Bus Converter Assy. !

I (1) 1t (MB217) ! (Bus Converter Module - Quad Height)!

! {4y 1 (M%403) i (Cabie Connector Module) !

V(1) 1 (TEVIY) { (LSI-11 Bus Terminator Module) H

I (1) ! (BCOSL-04)! (b6-Foot 40—Conductor Flat Cable) }

i (1) I (DDVii1-CK)}{ (4-8Blot Hex—Height Backplane) -}

! (1) | (70-16830)! (Power Harness Adapter Cable) !

H } H

1

Mounting Requirements: Single

Bower Reguirements:

(4-Blot)
Space in BA11-K,

System Unit Mounting
-L, -F, or -P Mounting
Box (for DDVi1-CK); plus Quad-height SPC
slot in UNIBUS backplane in same box as
DDV11-CK.

+ 35 Vdec € 10.5 Amp.
+15 Vdec & 1.2 Amp.
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A.3 VS11-AE, -AF PARTS/DATA SHEET

Definition: UNIBUS Raster Oraphics System with one Image Memory

and 12" B/W Monitor w/ Keyboard.

The VS11-AE (120V/60Hz) and VBi11-AF (240V/50Hz)
differ in switch settings on the M7061 8Sync Module
(60/30 Hz), and in monitor power cord and setting of
power selector switch.

Parts List:
Qty. Part No. { Description
|
1 M7061 | 8ync Cenesrator/Cursor Control Module
b M70462 : Image Memory Module
1 M70464 : Display Processor Module
1 H3060-A : Joystick Assembly (with Cable)
1 70-15987—0N: DBUS Data Cable (40-Conductor Flat

] Cable w/ 2 Taps)

l
70-15822-0 ! Joystick Pigtail Cable

!
17-00193-001 S5-Conductor COAX Pigtail C ble

}
17-00192-00! 25-Foot 4-Cond. COAX Monitor Cable

2 07272 !} Orant Continuity Card (LS1-11 Bus)
}

1 DW11i-BK | UNIBUS to LS1I-11 Bus Converter Assy.
(1) {(MB217) !  (Bus Converter Module - Quad Height)
(1) (M9403) { (Cable Connector Module)

(1) (TEVi1) } (LSI-11 Bus Terminator Module)
(1) (BCOS5L-06)1 (6-Foot 40-Conductor Flat Cable)
(1) (DDV11-CK)! (4-Blot Hex—Height Backplane)
(1). (70-16830)! (Power Harness Adapter Cable)

PR GE e B Ch U e T T CY P TE TR P CE G CP N P PP P P TE P e BE Be G Y S0 9% OV Se W =6 o0

t
H
!
1
l
!
!
!
!
!
1
!
l
!
!
t
!
!
!
!
!
!
!
!
H
!
}
!
!
!
}
{
t
!
}
!

} -
VT100-LA ! Video Terminal, with 12" Black &
(VS811—-AE) | White CRT, Detachable Keyboard, and
or ! Power Cord. (Make sure the Power
VT100-B ! Belector switch on the rear of the
(VS811-AF) | monitor case is properly set.)
}

Mounting Requirements: Single (4-Slot) System Unit Mounting

Space in BA11-K,-L,-F, or -P Box; plus

Quad-SPC slot in UNIBUS backplane in same
box.

Eowsr Requirements: + 5 Vde € 9.0 Amp.

+15 Vdc € 0.7 Amp.
VT100-LA: 90-128 Vac € 2.2 Amp., 1-Phase
VT100-LB: 1B0-234 Vac € 1.1 Amp., 1-Phase
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A.4 VB11-AH,

-AJ PARTS/DATA SHEET

Definition: UNIBUS Raster Oraphics B8ystem with two Image
Memories and 12" B/W Monitor w/ Keyboard.
The VS11-AH (120V/60H2) and VSii1-AJ (240V/50H2)
differ in switch settings on the M7061 8ync Module
(50/50 Hz), and in monitor power cord and setting of
power selector switch.
Parts List:
! Qty. | Part No. H Description }
} ! } 1
: H : !
S | I M7061 ! Sync QGenerator/Cursor Control Module |
} ! ! !
} 2 I M7062 { Image Memory Module H
t ! { !
11 ' M70464 ! Display Processor Module }
! ! ! }
i1 i H3060-A i Joystick Assembly (with Cable) i
H H H l
1 1 } 70-15987-0M! DBUS Data Cable (40-Conductor Flat !
H { i Cable w/ 2 Taps) H
I ! ! !
11 ! 70-15822-0 | Joystick Pigtail Cable }
l ! H H
S | ! 17-00193-00! 5-Conductor COAX Pigtail Cable H
} ! } !
| ! 17-00192-00! 25-Foot 4-Cond. COAX Monitor Cable !
} ! ! }
I I 67272 ! Crant Continuity Card (LSI-11 Bus) }
! H ! !
L | ! DW11-BK { UNIBUS to LSI-11 Bus Converter Assy. !
I (1) 1 (MB217) !} (Bus Converter Module — GQuad Height)!
I (1) 1 (M2303) ! (Cable Connector Module) H
! (1) 1 (TEVi1) ! (LSI-11 Bus Terminator Module) !
{ (1) ! (BCOS5L-06)! (&6-Foot 40-Conductor Flat Cable) H
I (1) | (DDV11-CK)! (4-Slot Hex-Height Backplane) }
I (1) 1 (70-146830)! (Power Harness Adapter Cable) !
} } H H
i1 ! VT100-LA { Video Terminal, with 12" Black & !
H I (VS11-AE) ! White CRT., Detachable Keyboard, and |
! ! or ! Power Cord. (Make sure the Power |
i ! VT100-LB ! Selector switch on the rear of the |
' i (V811-AF) | monitor case is properly set.) !
! H H !

Meunting Reguirements: Single

(4-8lot) System Unit Mounting
Space in BA1i1-K,-L,-F, or -P Box; plus
Quad-SPC slot in UNIBUS backplane in same
box. :

+ 5 Vdc € 10.5 Amp.

+15 Vdc € 1.2 Amp.
90-128 Vac € 2.2 Amp. .,
180-2546 Vac € 1.1 Amp..,

VT100-LA:
VT100-LB:

1-Phase
{-Phase
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A.95 VS11-AP,
D.:_Lni_u.zn.:.

-AR PARTS/DATA SBHEET

UNIBUS Raster Oraphics System with onee Image Memory
and 19" Color Monitor w/ Keyboard.

The VS811-AP (120V/460Hz) and VSi1i-AR (240V/50Hz2)
differ in switch settings on the M7061 S8ync
Censrator Module (40/30 Hz) and in the power cords
and power selectors on the monitor components (CRT &
Keyboard Interface).

Mountina Reauvirements: Single (4-8lot) GSystem Unit Mounting

Space in BA11-K,-L,-F, or -P Box; plus

Guad-SPC slot in UNIBUS backplane in same
box.

Pogwer Regujrements: + 5 Vde @ 9.0 Amp.

VRVO2-BA:

+13 Vdc @ 0.7 Amp.

(CRT): 108-132 Vac € 1.1 Amp. 1-Phase

(Keyboard Interface): 90-128 Vac € 1.3 Amp., 1-Phase

VRVO2-BB:

(CRT): 216-264 Vac @ 0.6 Amp. 1-Phase

(Keyboard Interface): 180-2346 Vac € 0.8 Amp., 1-Phase

[Parts List is on the following pagel



Parts List:

Part No.

{UCUIt 1 -AR)
AN Vevaa N/

' Qty. ! H Description

! } }

} } !

D | ! M70461 ! S8ync Generator/Cursor Control Module
} 1 }

1 1 ! M7062 ! Image Memory Module

i H I

IS § I M70464 | Display Processor Module

1- ==} et = ' -=
i1 ! H3060-A ! Joystick Assembly (with Cable)

} ! !

1 1 ! 70-15987-0M! DBUS Data Cable (40-Conductor Flat
1 ! | Cable w/ 2 Taps)

! 1 }

| ! 70-15822-0 | Joystick Pigtail Cable

1 } }

HI } } 17-00193—-001 S5-Conductor COAX Pigtail Cable

! ! !

[ | ] 17-00192-00! 25-Foot 4-Cond. COAX Monitor Cable

H 1 }

| 2 ! 87272 ! Orant Continuity Card (LSI-11 Bus)

! ! }

S | ! DW11-BK ! UNIBUS to LSI-11 Bus Converter Assy.
(1) 1 (MB217) ! (Bus Converter Module - Quad Height)
(1) | (M9403) ! ({(Cable Connector Module)

! (1) 1 (TEV1t) ! (LSI-11 Bus Terminator Module)

! (1) 1 (BCOSL-06)! (&6-Foot 40-Conductor Flat Cable)

! (1) I (DDV1i1-CK)! (4-Slot Hex—Height Backplane)

i (1) 1 (70-16830)! <(Power Harness Adapter Cable)

! } H

S | ! VRVO2-BA ! Color Video Terminal, with:

! ! {(VEV11-AP)! 19" Color CRT, w/ Power Cord,

l H or { Detachable Keyboard,

! ! VRVO2-BB ! HKeyboard Interface w/ Power Cord,

! ! !

! H H

t : H

H A H

COSF—15 15’ Sevrial Interface Cable,

Video Extension Cable,
20mA Loopback Test Connector

[
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A.6 VS11-AS,
Definition:

~-AT PARTS/DATA SHEET

UNIBUS Raster Oraphics System with two Image
Memories and 19" Color Monitor w/ Keyboard.

The VS11-AS (120V/460H1) and VS811-AT (240V/30H2)
differ in switch settings on the M70461 Sync
Cenerator Module (40/350 Hz) and in the power cords
and power selectors on the monitor components (CRT &
Keyboard Interface).

Mounting Requiremgnts: Bingle (4-8lot) Bystem Unit Mounting

Space in BA11-K,-,~-F, or -P Box; plus
Quad-8PC slot in UNIBUS backplane in same
box.

Bower Reguirements: + 5 Vde @ 10.5 Amp.

VRVO2-BA:

+13 Vdc € 1.2 Amp.
(CRT): 108-132 Vac € 1.1 Amp. 1-Phase

" {Keyboard Interface): 90-128 Vac € 1.3 Amp., 1-Phase

VRVO2-BB:

(CRT): 216-264 Vac € 0.6 Amp. 1-Phase

(Keyboard Interface): 180-2546 Vac € 0.8 Amp., 1-Phase

[Parts List is on the following pagel



Part No.

Description

- = 2 o oeme & o — — g VN T -
BCOSF-15 15’ Serial Interface Cable,

Video Extension Cable.
20mA Loopback Test Connector

{V8V11-AR)

} Qty. | }

H H }

} ! l

| } M7041 } Sync Generator/Cursor Control Module
1 ! }

| 2 ! M7042 ! Image Memory Module

} i H

D | 1 M70464 ! Display Processor Module

! ] -1

I 1 I H30460-A "} Joystick Assembly (with Cable)

! ] !

I 1 ! 70-15987-O0M! DBUS Data Cable (40-Conductor Flat
! | ! Cable w/ 2 Taps)

! ! }

I } 70-135822-0 ! Jaystick Pigtail Cable

H ! }

i1 ! 17-00193-00! %-Conductor COAX Pigtail Cable

H H !

t 1 I 17-00192-00! 23-Foot 4-Cond. COAX Monitor Cable

H 1 }

! 2 ! 7272 ! Orant Continuity Card (L8I-11 Bus)

1 ! H

i 1 ! DWi1-BK ! UNIBUS to LBI-11 Bus Converter Assy.
Vo) 1 (MB217) ! {(Bus Converter Module - Quad Height)
! (1) | (M9403) ! (Cable Connector Module)

! (1) | (TEV11) ! (LSI-11 Bus Terminator Module)

i (1) | (BCOS5L-04)! (&-Foot 40-Conductor Flat Cable)

I (1) | (DDV11-CK)! (4-8lot Hex-Height Backplane)

i (1) ! (70-16830)! (Power Harness Adapter Cable)

} } 1

1 1 | VRVO2-BA ! Color Video Terminal, with:

! ! (VSV11-AP)! 19" Color CRT. w/ Power Cord.

H } or ! Detachable Keyboard,

l ! VRVO2-BB | HKeyboard Interface w/ Power Cord.

! } }

H H }

} } 1

H H ]
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A.7 VSVi1-AA, -AB PARTS/DATA SHEET

Definition: LSI-11 Bus Raster Qraphics =ystem with one Image
Memory and without Display Monitor.

The VS8V11-AA (&40 Hz) and V8Vi1-AB (30 H2) are
identical; they differ only in switch settings on
the M7061 8Sync OCenerator Module to distinguish
between 60 Hz and 50 H: operation.

Parts List:
Qty. Part No. | Description
%
1 M706% | Sync Qensrator/Cursor Control Module
1 M7062 : Image Memory Module
1 M70464 : Display Processor Module
1 H30460-A E Joystick Assembly (with Cable)

70-15987-0M! DBUS Data Cable (40-Conductor Flat
| Cable w/ 2 Taps)

70-15822-0 : Joystick Pigtail Cable

17—00198—00: 3-Conductor COAX Pigtail Cable

17—00192—00: 25-Foot 4-Conductor COAX Monitor

e Gn Gn ST P G T YR PP T U U PE GC B PP GE BE v e DY Sw o
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| Cable
|
2 7272 | Grant Continuity Card (LSI-11 Bus)
]
Mounting Reguirements: 3 Adjacent Quad-Height slots in H9273-A

LSI-11 Bus Backplane (or Equivalent)

Power Reauirements: + 5 Vde & 6.0 Amp.
+12 Vdc € 0.7 Amp.
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A.8 VSV11-AC, —-AD PARTB/DATA SHEET

Q1£121112n; LSI-11 Bus Raster Oraphics System with

two

Memory Modules and without Display Monitor.

The V8VII-AC (60 Hz) and V8B8ViIiI-AD

(50 Hz)

Image

are

identical; they differ only in switch settings on
distinguish

the M7061 8ync OGenerator Module to

between 60 Hz and 30 Hz operation.

Parts List:
aty Part No ! Description
|
b M70461 f_$unc Cenerator/Cursor Control Module
2 g?ObQ ; Image Memory Module
b M7064 ; Display Processor Module
1 H30460-A E Joystick Assembly (with Cable)

| Cable w/ 2 Taps)

70-15987-0M! DBUS Data Cable (40-Conductor Flat

!
70-15822-0 | Joystick Pigtail Cable

!
17-00193-00! 5-Conductor COAX Pigtail Cable

}
! Cable

17-00192-00! 25-Foot 4-Conductor COAX Monitor

7272
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Orant Continuity Card (LSI-11 Bus)

Mounting Requirements: 4 Adjacent Quad-Height slots

iﬁ

H9273-A

L8SI-11 Bus Backplane (or Equivalent)

Power Reguirements: + 3 Vdc & 7.5 Amp.
+12 Vdc € 1.2 Amp.
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A.9 VBV1i1-AE, -AF PARTS/DATA SHEET

Refinition: LBI-11 Bus Raster Oraphic: System with one Image
Memory and with 12" Monochrome (B/W) Display Monitor
w/ Detachable Keyboard.

The V8V11-AE (120V/60H:) and V8ViI1-AF (240V/50Hz2)
are functionally identical:; they differ in switch
settings on the M70461 8ync GQenerator Module to
distinguish between &0 Hz and 50 H:z operation, and
in the power cord and pouwer selector switch on the

monitor.
Barts List:
aty. Part No. t Description
%

1 M7061 ! Sync Generator/Cursor Control Module
1 M70462 : Image Memory Module
b M70464 : Display Processor Module
1 H3060-A % Joystick Assembly (with Cable)

!

t

H

!

1

H

}

}

!

H

!

! 70-15987-0M! DBUS Data Cable (40-Condi'ctor Flat
H | Cable w/ 2 Taps)

! }

| 70-15822-0 | Joystick Pigtail Cable

{ {
!
!
!
!
}
}
H
!
!
!
i

17-00193-001 35-Conductor COAX Pigtail Cable

}

17-00192-00! 25-Foot 4-Cond. COAX Monitor Cable
}
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2 07272 ! Orant Continuity Card (LSI-11 Bus)
}
1 VT100-LA } Video Terminal, with 12 Black &
(V8V11-AE)! White CRT, Detachable Keyboard, and
or ! Power Cord. {Make sure the Fower
vVT100-LB ! Selector switch on the rear of the
(VSV11-AF)| monitor case is properly set.)
|
Mounting Regquirementsg: 3 Adjacent Quad-Height slots in H9273-A

LSI-11 Bus Backplane (or Equivalent)

Bower Reguirements. + 5 Vdc @ 6.0 Amp.
+12 Vdc & 0.7 Amp.

VT100-LA: 90-128 Vac & 2.2 Amp.., 1- Phase

VT100-LB: 180-256 Vac € 1.1 Amp.., 1-Phase
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A. 10 V8V11-AH, -AJ PARTS/DATA SBHEET

Q:£1n1112n; LEI-11 Bus Raster Qraphics System with two Image

Memory modules and 12" Monochrome (B/W) Display
Monitor w/ Detachable Keyboard.

The VSV11-AH (120V/60H2) and VSVii-AJ (240V/50Hz)
are functionally identical; they differ in switch
settings on the M7061 B8Bync GCenerator Module to
distinguish between 60 Hz and 50 H: operation. and
in the power cord and power selector switch setting
on the monitor.

Barts List:

! Qty. ! Part No. ! Description !
! H L !
{ H H H
11 { M7061 ! S8ync Generator/Cursor Control Module !
H } l t
| 2 1 M70462 | Image Memory Module b
! ! t !
1 | M7064 | Display Processor Module H
! ! } }
i1 ! H30460-A ! Joystick Assembly (with Cable) !
l ! 1 }
11 | 70-15987-0M! DBUS Data Cable (40-Conductor Flat !
! H !} Cable w/ 2 Taps) l
! H ! }
I 1 | 70-15822-0 | Joystick Pigtail Cable !
! H } H
I | ! 17-00193-00! 5-Conductor COAX Pigtail Cable }
| ! - ! : !
L | ! 17-00192-00! 25-Foot 4-Cond. COAX Monitor Cable i
} } } }
} 2 } 07272 Grant Continuity Card (LBI-11 Bus) l
! ! !
! } H
} ! !
| ! l
! l }
} } $
! } R

VT100-LA
(VS8V11-AH)! White CRT, Detachable Keyboard, and

VTio0-LB | Selector switch on the rear of the
(V8V1ii1-AJ)! monitor case is properly set.)

!
H :
! Video Terminal, with 12" Black &

or ! Power Cord. (Make sure the Power

Mounting Reguiremgnts: 4 Adjacent GQuad-Height slots in H9273-A

LSI-11 Bus Backplane (or Equivalent)

Eower Rpguirements: + 5 Vde @ 7.5 Amp.

+12 Vdec & 1.2 Amp. ‘
VTI100-1A: S0-128 Vac € 2.2 Amp., 1- Phase
VT100-LB: 180-254 Vac € 1.1 Amp., {-Phase
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A.11 V8V11-AP, -AR PARTS/DATA SHEET

Qggg jtion; LSI-11 Bus Raster Oraphic. Bystem with
Memory and with 19" Ju.or Display Monitor w/

Keyboard.

The VSV1I1-AP (120V/60Hz) and V8Vi1-AR
differ in switch settings on the
Generator Module (60/50 Hz) and in the

and power selectors on the monitor components (CRT &

Keyboard Interface).

Barts List:

Qty. Part No. H Description
|

1 M7061 | Sync Generatoer/Cursor Control Module

1 M7062 : Image Memory Module

b M7044 : Display Processor Module

1 H3060-A : Joystick Assembly (with Cable)

1 70-15987-OM:4DBUS Data Cable (40-Conductor Flat
: Cable w/ 2 Taps)

!
17-00193-00! 9-Conductor COAX Pigtail Cable

17-00192-001 25-Foot 4-Cond. COAX Monitor Cable

!
]
!
H
!
{
t
H
!
!
!
H
!
!
1 ! 70-135822-0 | Joystick Pigtail Cable
!
}
}
!
}
!
!
!
!
!
!
H
!
}
}
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2 07272 ! Grant Continuity Card (LSI-11 Bus)
H 2
1 VRV02-BA ! Color Video Terminal, with:
(VSVi1-AP)]1 19" Color CRT, w/ Power Cord,
or { Detachable Keyboard,
VRVO2-BB { MHKeyboard Interface w/ Power Cord,
(VSV11-AR)! BCOSF-1% 13’ Serial Interface Cabdle,
{ Video Extension Cabhle,
! 20mA Loopback Test Connector
}
Mounting Requirements:. 3 Adjacent Quad-Height slots

(240V/350H12)

in H9273-A

L8I-ii Bus Backplane (or Equivalent)

Bower Requirements: + 5 Vdc € 6.0 Amp.
+12 Vdc € 0.7 Amp.

VRVO2-BA: (CRT): 108-132 Vac € 1.1 Amp. 1-Phase
(Keyboard Interface): 90-128 Vac € 1.5 Aap., 1-Phase
VRVO2-BE: (CRT): 216-264 Vac € 0.6 Amp. 1-Phase
(Keyboard Interface): 180-256 Vac @ 0.8 Amp., i-Phase
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A. 12 V8V11-AS, -AT PARTS/DATA SHEET

Definition; LSI-11 Bus Raster Qraphics System with

two Image

Memories and 19" Color Display Monitor w/ Keyboard.

The VSV11-A8 (120V/60Hz) and VBV1I1-AT

differ in switch settings on the
Cenerator Module (60/350 Hz) and in the

(240V/50Hz2)

M70461 8ync
power cords

and power selectors on the monitor components (CRT &

Keyboard Interface).

Barts List:
Qty. Part No | Description
} |
! }
b I M7061 ! Sync Generator/Cursor Control Module
-1 }
1 M7062 ! Image Memory Module
!
1 M7064 | Display Processor Module
i
1 H3060-A } Joystick Assembly (with Cable)
l

! Cable w/ 2 Taps)

}
70-15822-0 | Joystick Pigtail Cable

!
17-00193-00! 5-Conductor COAX Pigtail Cable

17-00192-00! 25-Foot 4-Cond. COAX Monitor Cable

!
H
}
}
i
l
l
i } 70-15987-0M! DBUS Data Cable (40-Conductor Flat
1]
!
}
H
H
H
!
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2 I €7272 ! Orant Continuity Card (LSI-11 Bus) -
! H

1 ! VRVO2-BA ! Color Video Terminal, with:
I (V8V11-AP)! 19" Color CRT, w/ Power Cord.
! or ! Detachable Keyboard.
| VRVO2-BB { Keyboard Interface w/ Power Cord,
i (V8V11-AR)! BCOSF-15 15’ Serial Interface Cable,
H ! Video Extension Cable.
! ! 20mA Loopback Test Connector
H } '

Mounting Requirements: 4 Adjacent Quad-Height slots

in H9273-A

LSI-11 Bus Backplane (or Equivalent)

Power Reguirements: + 3 Vde € 7.5 Amp.
+12 Vdc € 1.2 Amp.

VRVO2-BA: (CRT): 108-132 Vac € 1.1 Amp. 1-Phase

(Keyboard Interface): 90-128 Vac € 1.5 Amp., 1-Phase

VRVO2-BB: (CRT): 216-244 Vac € 0.6 Amp. 1-Phase
(Keyboard Interface): 180-2546 Vac € 0.8 Amp.. 1-Phase
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APPENDIX B
VRVO2-BA/BB 20MA TO EIA CONVERSION

The Keyboard Interface unit used in the VRVO2-BA/BB consists of
standard VT100 1logic plus the VTIXX-AA 20mA Option. The
VRVO2-BA/BB is therefore supplied set up for 20mA Current Loop
serial communications, and the EIA ("COMM.") connector is not
active. If the wunit 1is to interface to an EIA RS-232
communications 1line, the 20mA option must be disabled, as
follows:

1. Open the case of the Keyboard Interface unit.

2. Disconnect the 20mA option board by removing the 8-inch
S-conductor interconnect cable. This cable runs from a
connector on the narrow VT1XX-AA 20mA option board to a
connector on the main VT100 logic module.

3. Tape the cable just removed securely to the bottom of
the case for use in the event of a future requirement.

4. Reassemble the Keyboard Interface case and attach the
EIA communications line to the "COMM. " connector on the

—rrem W



APPENDIX C
VT100/VRVO2 SETUP AND OPERATOR INFORMATION

This Appendix is a brief overview of the procedures wused to
"set—-up" the internal parameters of the VT100 or VRVO2 for
operation as a VSV1i1/VSi1 graphics terminal. For detailed
operating procedures, consult the VT100 User Cuide, EK-VT100-UG.

The operating parameters of interest when wvusing the VT100 or
VRVO2 as a graphics terminal are:

1. Interlace/Non~Interlace Scanning Mode,
2. 50Hz2/60Hz Operating Frequency., and
3. Video Intensity.

Also of importance are the parameters necessary for serial
communication with the host computer (Transmit/Receive Speed,
Parity, etc.). There are other parameters which can be set-up as
desired for operator convenience or host software compatibility.

The parameters are set using the SET-UP function of the keyboard.

The following steps should be used to set up the Craphics—-related
. operating parameters:

1. Press the SET-UP key in the upper left corner of the
keyboard; the SET-UP A display should be seen on the
screen. This display allows tab stops to be set; it
does not affect graphic operation.

2. Observe the labels next to the top row of keys (the
number keys) and press SETUP A/B (the "5" key); the
SET-UP B display should appear on the screen.

3. The SET-UP B display allows the operating parameters to
be set-up. In this display, four groups of four binary
digits each should be seen, along with a T (Transmit)
SPEED and R (Receive) SPEED indication. The blinking
cursor should also be seen, initially at the left of the
screen.



To set-up the Interlace/Non-Interlace mode of operation,
usa@ %the space bar to move the -ursor ¢o the right until
it is under the last (4th) digit of the zthird group.

The state of thisa digit controls the
Interlaca/Non-Interlace scanning aode. If it is O, the
moda is Non-Interlaced. I# it is 1, the wmode is

Interlacad. Determine which moda2 is to be uvsed (it must
match the set-up on the M70461 Bync Cenerator). The
stat® of the digit, and hance tha mode, 1ia changed by
pressing the TOCCLE 1/0 key (the "46" key).

To set-up the 50H2/60Hz operating frequency, use the
space bar to move the cursor to the right until it is
under the last (4th) digit of the fourth group. The
state of this digit controls the operating frequency.
I# tha digit is O, the terminal is set f3r 60H2
opesration; i# it is 1, it is sat for 50OHz operation.
Determine which frequency is to be used (it maust match
the set-up of the M7061 8ync Generator). The state of
the digit, and hence ¢the #frequency, is changed by
pressing the TOGGLE 1/0 key (the 4" key).

The Transmit and Receive chodl.(sorial baud rates) can.
be changed by operating the TRANSMIT SPEED (“7" key) and
RECEIVE SPEED ("8" key) keys.

The video intensity of the VT100-LA/LB can be adjusted
up or down by pressing the Up-Artow or L.wn—-Arrow keys,
Tespectively, at the upper right of the main keyboard.
[The video cannot be adjusted in this manner on the
VRVO2 color monitorl.

When set-up is complete, press the "8® key
simultaneously with the SHIFT key to store the current
paramesters.

Exit the SET-UP mode by pressing the SET-UP kuey.



