
















































































































































































































































































































































































































































































































































































































































































7. 3 TEST PROGRAMS 

A DEC/Xli module is supplied �f�o�~� using the V9Vll/VSll 
option with PDP-11 and LSI-l1 �s�~�~�t�e�m�s�.� Running DEC/Xli 
in determining a failing option (such as the VSV11/VSll) 
not aid in option repair. Option fault isolation 
determined through use of the specific option diagnostic. 
to the instructions supplied with the DEC/XII module for 
the VSV11/VS11 within the DEC/XII �S�~�s�t�e�m� �E�x�e�r�c�i�s�.�~�.� 

7.3.2 VAX/VMS Level 2 Diagnostic 

graphics 
will aid 
but may 
can be 

Refer 
running 

The program EVTCA is provided for use on VAX-tt �s�~�s�t�e�m�s� in order 
to aid in finding �s�~�s�t�e�m� problems and to allow on-line �t�.�~�t�i�n�g�.� 
It is a subset of the standalone program EVTCB, described in 
Paragraph 7.3.3. It runs under the VMS operating �s�~�s�t�e�m� with the 
VS11 driver. If problems are encountered when running this 
program, note the symptom and then use the standalone diagnostic 
EVTCB to isolate the cause. 

7.3.3 VSV11/VSll Option (Standalone) Diagnostics 

The program CVVSA is supplied for use on PDP-l1 and LSI-11 
systems; the Level 3 program EVTCB is supplied for use on VAX 
systems. These programs are �n�e�a�r�l�~� identical, differing �o�n�l�~� in 
the format of error reports and operator dialog. In the 
discussions which follow, therefore, �t�h�e�~� will be ref.rred to 
merely as lithe diagnostic". 

The diagnostic consists of 35 tests which exercise the VSVII or 
VS11 graphics option. Thes8 tests make use of the complete 
VSV11/VS11 instruction set to determine whether �o�~� not the M7064 
Display Processor module, the M7062 Image �M�.�m�o�r�~� module(s), and 
the M7061 Sync Generator/Cursor Control. module(s) �a�~�e� functioning 
properly. 

Tests 1 through 22 verify M7064 Display Processor operation; 
this set 0' tests is termed the �"�D�P�U�-�O�n�l�~�u� set becalHHt they can 
be run without communication with the M7061 and M7062 over the 
DeUS Cable <all modules must, however, be plugged into the 
backplane). Test 23 �v�e�r�i�f�i�e�~� the M7061 �S�~�n�c� Generator/ Cursor 
Control module together with the M7064 �D�i�s�p�l�a�~� Processor. Tests 
24 through 27 further test the M7064 Display Processor but 
�r�e�~�u�i�r�e� communication with the Image �M�e�m�o�r�~�.� Tests 28 through 30 
test the M7062 Image �M�e�m�o�r�~� modules. Test 31 is not used; it is 
reserved for future expansion. Test 32 is a visual display using 
most �o�~� the VSVll/VS11 instruction set. Test 33 verifies 
operation of the Joystick unit together with the cursor control 
and interrupt circuits on the M7061. Test 34 provides various 
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displays (crosshatch, color bars, etc.) 'or use in adjusting 
displav monitors connected to the VSVll/VSll svst.m. T •• t 35 i. 
a "Configuration Tvpeout" routine which prints out on the console 
termin.l the Image Memory .nd S~nc configuration (1. e., number of 
memCJrv and .vnc .:hannels, numbel of bits in .ach memor~, and 
scanning mode>. 

rest. 1 through 32 can b. run automaticallv in .equ.nce, with 
individual t.st failures (.rror.) indicated on the console 
terminal (not the VSV11/VS11 graphics monitor). An~ test can 
also be called up .nd run individuallv. r •• t. 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 is required beyond the initial start-up dialog 
<selection of units, etc. >. Operator intervention is onlv 
required to call up and run the "standalone" tests. 

As th. di.g"o~tic ~uns: some Q~ the tests provide visual patterns 
on the graphics monitor. Observation of the.e patterns is 
necessarv to verifV operation of circuits which are inaccessible 
to the program. 

Refer to the diagnostic listing 'or details on loading and 
running the diagnostic and for a description of .ach t.st. 

7.4 FAULT ISOLATION (TROUBLESHOOTING) 

Troubleshooting is carried out with the aid of 
program and the two Svmptom/Causa/Correctiva 
presented below. There are two basic classes of 
can occur: 

the diagnostic 
Action tables 

problems which 

1. Program-detected faults, which result in an error report 
printout; us. Tabl. 7-1 to aid in isolating the fault. 

2. Visual lv-detected faults. which do not result in an 
error report but cause a cbrrupt or non-existent displav 
on the graphics monitor; Table 7-1 covers general video 
problems and can be used when a Monochrome monitor 
(VT100) is being used; if a Color monitor (VRV02) is 
being used, use Table 7-2 to aid in isolating video 
fau 1 ts. 

In the listing of problem s~mptQms in the tables, the causes and 
corrective actions are given assuming that no s~mptom appearing 
earlier in the table is present. Therefore, during 
trouble.hooting alwa~s scan the appropriate table from the 
beginning. 

When using the tables, refer to the diagrams in 
location of s"stem components (switches, Jumpers, 
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and prop.r s.tup oft the .... itch.s and Jump.rs. Note that, in the 
tilbles, the word "potentiometer" is shortened to Hpot". When 
dealing with the VRV02 monitor, refter to the Hitachi monitor 
manual. When deill ing ';he the VT100, rafteT to the VT100 Technical 
Manuill. 

If, in the troubleshooting chaTt5, it is indicated that a cable 
is to be disconnect.d, be sure to reconnect the cable before 
proceeding to another step. If a module is to be removed or 
swapped, make 5ure that power is OFF before action is taken. 
When disconnecting or connecting cables, it is not necessar~ to 
remove power. Note that. when referring to module pins 
(fingers), the pin number is given with respect to the module and 
not necessaril~ the backplane; ie., if the modules are installed 
in a DDVll Hex-height backplane, module pins in the A through D 
slots appear as backplane slots C through F, respectivel~. 

If seveT'al· actions aT'. listed foT' tT'oublshooting a pilrticular 
problem, stop afteT' the step that appears to fix the problem. In 
all cases, after a problem is fixed, alwavs T'un the entire 
diagnostic to make sure thilt other problems did not ilrise. 

Before proceeding with troubleshooting, it is wise to verifv that 
all proper voltages are present on the backplane (Paragraph 2.4). 
In addition, refer to Paragraph 7.5 for a proceduTe to aSSUTR 
proper ~ualitv of video output signal when usir.g the VRV02-BA/BB 
monitor. 

Note that backplane problems can cause a variet~ of failures, 
some of which mas~uerade as module problems. If the normal 
troubleshooting steps do not seem to isolate a problem to a 
particular component. suspect the backplane. In such cases, 
carefullv inspect the backplane for bToken or bent pins, broken 
wires and insulation, broken or shorted etch, solder splashes, 
and fault~ connector slots. It mav be helpful to remove all 
modules and vacuum and clean the connector slots. 

Berore replacing a defective module ... ith one from spares. make 
sure that the switches and Jumpers on the replacement module are 
configured like those on the faultv module (if the faulty module 
had indeed b •• n working at one time). If there i. doubt as to 
the correct settings of switches and Jumpers, refer to the setup 
procedures in Chapter 2 and verify the settings. 
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SYMPTOM 

Bus Hung; 
Can:t Boot 

, S~stem 

"Dead" 
VSV11/VSll 
(Non-Exist­
ent device 
register) 

T.ble 7-1 
S •• ic Troubleshooting Chart 

Bad 117064 
Displ.~ 
Processor 

Sad "DW11 
Unibus-to­
lSI-l1 Bus 
Converter 
(VS11) 

CORR~CTIVE ACTION 

Replace 117064 (assumes svstem 
is OK without VSV11/VSll). 

Disconnect the c.bles from the 
MB217 module; replace MB217 if 
the problem persists. If dis­
connecting the cables fixes 
the problem, reconnect the ca­
bles to the M8217 and disconn­
ect them from the M9403; if 
the problem persists, replace 
the cab 1 e i " Rem 0 vet h e 1'19403 
and reconnect the cab les; if 
the problem persists, replace 
the M9403. Swap the M7064 and 
reinstall all modules; if the' 
problem persists, inspect the 
backplane and replace it if 
necessary. 

Address Verif~ settings of switches on 
switches on DIP switch pack E31 of M7064. 
M7064 
improperl", 
set. 

No Timing 
(VBUS signal 
S-eLK): B~d 

117061 Sync 
Generator, 
bac k p lane, or 
other module. 

Wrong Grant 
Card 

Verif'JI with oscilloscope 01' 

logic probe, that B-elK (BO nS • 
s~uare wave) is pre.ent on pin 
DS1 of M7064 and DS2 of 117061 
(FS1; FS2 if DDV11 backplane). 
If it is on neither pin and 
external sync is being used, 
verify that the external sync 
source is being applied to· the 
M7061i adJust pot R48 on the 
M7061; if the problem persists 
replace the 117061. If the 
problem still persists, either 
the backplane is b.d or one of 
the other modules is loading 
the signal. Remove all modules 
except 117061 and check pin DS2 
again. If signal not present, 
the backplane is faulty. 

Make sure that G7272s, not 
G727s, are used on the bus. 

:------------ ---------------- ~-------------------------------: 
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SYMPTOM 

"Dead" 
VSV11/VS11 
(Cant '.d) 

"Hung" 
VSV11/VS11 
<all regi­
sters zero) 

Tests 1-3 
Fail: DPC 
Nonzero or 
DSR not 
100000. 

Tests 1-3 
Fail: eSR 
Error Code 
= nDBUS 
Signal 
Hung" or 
IIDBUS Data 
Read/Write 
Error" 

Table 7-1 (cont~d) 
Basic Troubleshooting Ch.rt 

CAUSE(S) 

Bad 1'17064 (if 
B-CLK present) 

Bad DWll 
( VS 11 ): Fa u I t'l 
1'18217, 1'19403 
or BC05L 
Cables 

No Timing, bad 
1'17061, bad 
1'17064 or bad 
backplane 

Bad 1'17064 
Display 
Processor. 

Bad 117064 

Bad onus Cable 

Bad 1'17061: 
Channel Select 
Jumpers wrong; 
or illegally 
driving DBUS. 

Bad 1'17062: 
Channel Select 
Jump ers wr ong i 
or illegally 
driving DBUS. 

CORRECTIVE ACTION 

Rep lace 117064. 

Verify that 1'17061 is receiving 
+ 12V (p inC D2 ). I f not, ve 1" i f Y 
that 1'19403 is receiving +15V 
(pin AS1); if not, adJust or 
replace mounting box power 
sup ply. I f + 1 5V i s OK, ad JUS t 
regulator on 1'19403. If ad­
Justment does not fix problem, 
replace 1'1940:3. If problem per­
sists, 119403 is faulty, so re­
place it. If problem persists, 
replace 1'18217, BC05L cables 
and 119403, in that order. 

See actions for related items 
in previous table block (~or 
IIDead" unit). 

Replace 117064 module. 

Disconnect DBUS cable from 
1'17064; if problem persists, 
replace 117064 module. 

Disconnect DeUS cable from all 
modul~s except 117064; if prob­
lem persists, swap DBUS Cab Ie. 

Verify setup of W5 through Wei 
WS and W6 must not both be IN, 
and W7 ~ we must not both be 
I N. I f J u m per s OK, dis con nee t 
DBUS cab 1 e from 1'17061; if th is 
~ixes problem, swap 1'17061. 

Verify setup of W3 through W6; 
W3 and W5 must not both be IN, 
and W4 and W6 must not both be 
IN. I ~ Jump e 1" s OK I d i 5 con n. c t 
DeUS cable from M7062; if this 
fixes problem, swap 117062. 

------------ ----------------:--------------------------------
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SYMPTOM 

Tests 1-3 
Fail: CSR 
Error Code 
= alVSUS 
Signal 
Hung" 

Tests 1-3 
Fail: Any 
Error Code 
other than 
above, 01" 

incorrect 
register. 

Table 7-1 (cont:d) 
Basic Troubleshooting Chart 

CAUSE(S) 

Sad Module or 
Backplane 

Bad 117064 
Display 
Processor 
module 

Bad Timing 
from M7061 

CORRECTIVE ACTION 

The VBUS is the C-D Intercon­
nect on the backplane. ani" 
the H7061 Sync Oenerator 
drives VBUS sign.ls monitored 
by the H7064 Displa" Proces­
sor. However, any of the mod­
ules 01" the backplane could be 
shorting a signal or causing 
an open. The M7064 cannot run 
with any modules removed, so 
one module at a time must be 
swapped and the s"stem retest­
ed. I~ the problem persists, 
check ~ne backplane pins and 
slots ~or shorts and bad con­
nections. 

Replace 117064 module. 

If External Sync is being 
used, adJust pot R48 on H7061. 
I~ problem persistsl replace 
H7061 module. 

Unexpected E.d M7061 Replace M7061 module. 
Joystick 
Switch 
Interrupt 

module 

Errors in Sad 117064 Replace 117064 module. 
Tests 1-12 module. 

Tests 
13-15: 
Interrupt 
to wrong 
vector 

Bad M8217 
(VS11) 

Incorrect 
setup of 
vector 
switches on 
H7064 ( E43 ) . 

Replace 118217 

Verify/Correct 
E43. 

Replace M7064 
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SYMPTOM 

When 
running in 
DPU-Onl'l 
Mode, .an 'I 
error in 
Tests 1-22 

,------------
Tests 
17-27: 
Image 
Memory 
SYNC 
Timeout 
(Not DPU­
Only Mode) 

,------------
Error in 
Test 23 

Tests 
28-30: 
SYNC or 
DATA 
AVAILABLE 
Tlmeout or 
Hung DeUS 
Signal 

Table 7-1 (cont~d) 
S.sic Trouble.hooting Ch.rt 

CAUSE(S) 

S.ad ,.,7064 

Sad Timing 
'rain ,.,7061 
Sync Generator 

Bad 117062 
Image Memory 

Sad DeUS Cable 

Sad M7061 

Sad DeUS Cable 

Jumpers W1 
and/or W2 not 
installed on 
M7062 

Bad M7062 

Bad DeUS Cable 

CORRECTIVE ACTION 

Replace M7064 

If External S'Inc is being 
used, vari''I th.t sign.1 is 
applied 'rom VT100 or VRV02. 
I' problem persists, adJust 
R48. If problem persists, 
rep lac e M7061. 

Veri'y th.t Jumper W2 is IN on 
a II M7062 ~ s; i fit is, no t e 
the 'ailing ch.nnel and swap 
M7062 modules in th.t channel 
one at a time. 

Replace DBUS cable 

Note channel ir error and 
replace M7061 'or that 
channel. If error is 
unexpected Switch interrupt or 
F I a g , the H3060 J 0'1 s tic k 0 r 
cable could be f.ult'l. 

Replace DBUS cable. 

Veri'y that W1 and W2 are 
installed on all H7062:s. 

Replace.M7062 

Replace DaUS Cable 

Bad M7064 Replace M7064 
------------:---------------- --------------------------------
Test 28 or 
30 Fa i 1 s: 
Consistent 
Data 
Errors 
(Same RAM 
Group) 

Sad M7062 Note the channel .nd dat. bits 
in error. Replace M7062; the 
bad module is determined by 
the Channel Select Jumpers, W3 
through W6, and the switches 
on E59; refer to Table 2-14 or 
2-15. 

------------~---------------- --------------------------------
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Table 7-1 (cont:d) 
BAsic Troubleshooting Chart 

-SYMPTOM 

Tests 
28,30: 
R.ndom 
Data 
Errors 

Error in 
Test 29 

Test 32: 
No Dispiatj 
Present 

CAUSE(S) 

Sad Timing 
from '17061 

Bad M7062 
(Interlace 
Mode Control 
Logic) 

Monitor 
faulttj' vidao 
cable 
connections 

, incorrect, or 
switches on 
E49 of M7062 
not set 

------------1----------------
Tests Set-up of 
32-34: Monitor and 
Displatj M7061 not 
Rolls consistent 

Sad or Misad­
Justed '17061 
Sldnc Generator 

CORRECTIVE ACTION 

If ExternAl Sync being used, 
veriftj that signal i. applied 
from VT100 or VRV02. If 
problem persists, adJust R48. 
If problem persists, replace 
'17061. 

Note the fAiling memory 
chAnnel and replace 117062. I~ 
two M7062:s are used in one 
c hAnnal, sw.p one .t • time. 

If the monitor is VRV02, refer 
to Table 7-2. If monitor is 
VT100, proceed as follows: 
Verify all video cable connec­
tions. Veriftj thAt the VT100 
video circuitry is working by 
pressing SET-UP on the key­
bOArd. If no display is pre­
sent, adJust the Brightness 
con t r ali nth e VT 1 00; i 4! dis­
plav is still ab.ent, consult 
t h .. VT 1 00 T e c h n i cal Ma n u a1. I f! 
the SETUP frame appears, check 
the video cable btj swapping 
one wire with another. Run 
T est 33 in the d i a 9 nos tic. I f 
onltj the cursor appears, the 
problem is in the "7062 Image 
Memory; verify the switches on 
E49 o~ all '17062:5. If! the 
switches are OK, swap the 
'17062. If the problem persists 
swap th e 117061. I f even th e 
cursor does not appear, swap 
the '17061. I f! the prob I em 
persists, replace the VT100. 

Verify that switch and Jumper 
settings on 117061 for scan 
mode (Interlace/Non-Interlace) 
and frequency (60/50Hz) cor-

,respond to Ke~board SET-UP 
selections. 

If Internal S~nc mode is b~­
ing used, swap the 1'17061. If 
External S~nc mode is being 

------------ ---~------------ --------------------------------

7-9 



SYMPTOM 

Tests 
32-34: 
Displ.~ 
Rolls 

, (Cont',d) 

Test 32: 
Display 
Present 
and Stable 
but Data 
Missing 

,------------
Test 33: 
Cursor 
Appears 
but No 
Test 
Pattern 
Visible 

Test 33: 
Cursor 
Dri,ts 

Tabla 7-1 (cont:d) 
Basic Troubleshooting Chart 

CAUSE(S) 

Sad M7062, 
M7061 or M7064 

Incorrect 
settings of 
switches on 
E49 of M7062 

Trimmers on 
H3060 ~oystick 
not AdJusted 

Bad 1'17061 
(Cursor Cont­
roL -5V Con­
verter, Fuses) 

CORRECTIVE ACTION 

used (as with VT100 or VRV02), 
proceed as folio"".: Mak. sure 
external signal is being 
applied to M7061 from VT100 or 
VRV02 Keyboard Interfac.; 
check po""er Sc cables. With a 
display present, halt the CPU. 
Then adJust pot R4B on the 
M7 061 , I' the dis pia y w ill not 
stabilize at any position of 
the pot , swap t h a M7061. If 
the problem persists, swap the 
video pigtail cable. If the 
problem still persists, the 
problem is in the monitor: 
refer to Table 7-2 if VRV02, 
or VT100 Technical Manual. 

Replace M7062. M7061 or M7064. 
in that order. 

Verify 
problem 
M7062. 

switch settings. If 
persists, replace 

Using a small scre""driver, re- i 

fer to Figure 2-26 and adJust 
Trimmers on the H3060. If the 
curSOT drifts up or down, mov~ 
the Vertical Balanc. Ad J. (to 
the right of the Jcy~tickL T4! 

the cursor drifts to the l.ft 
or right, move the Horizontal 
Balance Ad J, 

Replace M7061 

;------------:-----~~==~===~~~ -.-------------------------------
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-SYMPTOM 

Test 33: 
No Switch 
or Match 
Interrupt 
When 
Sud tc h 
Pressed 

Test 35: 
I Configura­

tion Not 
As 
Expected 

Video too 
dim or too 
bright 

Table 7-1 (cont:d) 
B •• ic Trouble.hooting Chart 

CAUSE(S) 

B~d Cab 1 e, 
H30bO 
~oystick, or 
M7061 

Incorrect 
Switch and 
~umper 

Settings on 
1-17062 and/or 
117061 

Bad 1'17061 or 
M7062 

MisadJusted 
Monitor 

Pot R9 on 
1'17061 
MisadJusted 

CORRECTIVE ACTION 

Verify c.able connections. If 
problem persists, replace 
H3060. I f pro b lem per sis t s , 
rep lac e 117061. 

Verify Switch 
settings. 

and 

Replace M7061 or 1170b2. 

~umper 

If monitor is VRV02, refer to 
Table 7-2. If monitor is VT100 
adJust intensit~ via keyboard 
SET-UP with up and down arrow 
keys. If that adJustment is 
not sufficient, adJust the 
internal Brightness control. 

If the monitor is • VRV02, re­
fer to Table 7-2. If the moni­
tor is. VT100, adJust pot R9 
counter-clock~i~e to increase 
the video amplitude or clock­
wise to decrease the ampli­
tude. I' necessary, readJust­
the brightness of the monitor, -
noting especially the rela­
tionship between keyboard vid­
eo and graphics video. Several 
iterations may be re~uir.d. 

------------ ---------------- --------------------------------
Test 33: Incorrect Refer to Table 2-13 and verify 
Incorrect ~umper that Jumpers WI0, WII, W16 and 
Cursor Settings on W17 are correctly set. If they 
Size or 1'17061; or Bad are and the problem persists, 
Color M7061 • swap the 1'17061. 

------------ ----------------1--------------------------------

7-11 



SYMPTOM 

Test 34: 
Incorrect 
Number of 
Shadesl 
Colors 
Present 

Display 
Distorted 
or out o~ 
Focus 

Test 34: 
No Blink 

,------------
Test 34: 
Incorrect 
Slink Rate 

Table 7-1 (cont:d) 
Sasic Troubleshooting Chart 

CAUSE(S) 

Incorrect 
Settings of 
Switches on 
DIP Pack E49 
on 11706:2. 

Incorrect 
Connection of 
Video Cables 

Incorrect 
Setting o~ W21 
or W22 on 
M7061, or Bad 
117061 

Monitor Out of 
AdJustment 

Monitor Out of 
AdJustment 

Bad M7061 

Incorrect 
~umper 

Settings on 
M7061; or Sad 
1'17061 

CORRECTIVE ACTION 

Verify .ettings on E49i refe,.. 
to Table. 2-14 or 2-1~. 

Verify 
cab les. 

connection o~ video 

Ver i fy Jump .rs W21 and W22. If 
problem persists, replace 

• 117061. 

If the monitor is VRV02 refer 
to Table 7-2. If the monitor 
is VT100, adJust the 
brightness, as c ~scrib.d in 
previous section. 

If the monitor is VRV02, re­
~er to Table 7-2. If the mon­
itor is VT100, adJust the Ver­
tical Linearity, Haight, and 
Focus cont~ols on the video 
board in the VT100 case. 

Replace 117061 

Refer to Table 2-13 and verify 
that .Jumpers W12 through W14 
are correctly set. If the~ are 
and the pro b 1 em p a.,. 5 i 5 t S , s wa p 
the 1'17061. 
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Table 7-2 
Video/VRV02 Monitor Troubleshooting Chart 

-SYMPTOM CAUSE 

No raster. No power. Check 
power 
cord. 

CORRECTIVE ACTION 

power switch. Check 
outlet. Check power 

----------------,--------------------------------
No raster. Color gun 

switches oi!9 
in mon i tor. 

No raster. Monitor supply 
power 
limiting. 

No raster. Dra",e~ 

No raster. 

No raster. 

connecto1'S not 
c onnec ted. 

Broken or 
damaged 
wiring. 

Brightness 
controls 
mi sad Justed. 

No ras tel'. B I own 9use. 
Check 9use and 
replace. Find 
cause of blown 
fuse. 

Turn on the individual color 
gun control switches at the 
upper right corner of the 
monitor drawer. 

Disconnect video cables, turn 
contrast and brightness 
controls ofi!. C~cle power 
switch once slowl~ and then 
slowly increase brightness. 
Reconnect video cables. 

Check all connectors in the 
drawer, at the power supply, 
and at the CRT tube neck. 

Check wires extending between 
drawer and the rest of the 
monitor for broken or chafed I 

inSUlation. Especiall~ examine 
the wiring for shorts or 
broken wires. 

See adJustment 
balance. 

for white 

Check that the line voltage 
selection plug CN 8'02 is 
correct for the operating line 
voltage. A chtilrt in the 
monitor mtilnual details the 
proper power suppl~ Jumper 
selections. Check for wiring 
shorts or broken wires. 
Replace the monitor drawer. If 
it continues to blow fuses, 
replace the power supply. If 
it still blows i!uses, replace, 
th e CRT. 

------------ ---------------- --------------------------------: 
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T.ble 7-2 (cont:d) 
Video and VRV02 Monitor Troubleshooting Chart 

SYMPTOM 

,------------
No video. 

No video. 

No video. 

CAUSE 

Failing drawer 
module or 
power supply. 

Contrast level 
too low. 

Monitor 
improperly 
cabled to 
M7061, or 
setup not 
consistent. 

The color gun 
control 
switches in 
the monitor 
are o~~. 

1'17062 memory 
board switch9S ' 
o~~ 01' improp­
erly set. 

CORRECTIVE ACTION 

Replace the drawer first, and 
then the power supplV. 

Turn the 
clockwise. 

Connect the monitor cables as 
described in Chapter 2. Ensure 
that the M7061 switches are 
consistent for the require­
ments of the installation. For 
instance, if the VS/VSVll is 
to be synchronized to an 
external source, the external 
source must be cabled, and the 
switches and Jumpers of the 
1'17061 module must be correctl~ 
set. If onlv one monitor is 
being driven b~ the VS/VSV11 
the cables must be terminated 
wi th 75 ohms. If ./lore than one. 
monitor is being driven with I 
the same cable, then the last 
monitor must be terminated and 
all others must be set to a 
h i g him p e dan c e i n put. Sw i t c h 
the impedance switch on the 
back o~ the VRV02 monitor to 
75 OHMS or HIGH as necessary. 

Turn the gun control switches 
in the monitor drawer on. 

------------------------------~-
Run the diagnostic Test 33, 
Manual Joystick Test. If the 
cursor is displayed, and is 
wh1te (or the color selected 
by the Jumpers on the M7061 
module), but no memory data is 
displayed, then the video data 
i~ not getting to the M7061 
module. The most likely causa 
for this would b. the M7062 

:------------ ----------------1--------------------------------1 
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Table 7-2 (cont:d) 
Video and VRV02 Monitor Troubleshooting Chart 

- SYMPTOM 

No video. 
CONT '.0 

No video 
from the 

t keyboard. 

No video 
from the 
keyboard. 

CAUSE 

The VIDEO OUT 
cable from the 
Keyboard 
Inter'ace is 
missing or the 
cable has a 
broken wire, 
or the logic 
module in the 
Keyboard 
Interface is 
bad. 

Pot R48 at the 
top edge of· 
the M7061 
module is set 
improperly. 

CORRECTIVE ACTION 

switches closest to the edge 
fingers (E49>' The switches at 
the top and bottom 0' the 
M7062 module should be set the 
same. See Chapter 2 for the 
proper switch selection. The 
switches at the top of the 
module are as important as 
those at the bottom, but the 

. diagnostic can test the 
switches at the .module top. 
The top switch settings can be 
verified by running Test 35 of 
the diagnostic. In the report, 
those video data bits which 
are active indicate closed 
switches. 

--------------------------------t 
Connect the Keyboard Interface 
directl~ to the monitor, VIDEO 
OUT to Green input. Pressing 
SET-UP should present the 
familiar VT100 display in 
green on th e CRT. If! th e d i s­
play is not present, swap 
conductors within the video 
cable. If the display appears, 
replace the video cable. If 
still not present replace the 
keyboard interface module. 

--~-----------------------------: 
Pressing SET-UP should present 
the familiar VT100 display in 
green on the CRT. If the VT100 
di4play is present adJust pot 
R48 on the M7061 module (see t 

Fi g ure 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 Iowa setting 
will cause random failures 
such as loss of sync. 
IncreaSing the setting further 
than necessary will cause 
failur.s in noisy environments 
because the M7061 will try to 
sync to the noise. 

------------ ---------------- --------------------------------: 
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Table 7-2 (cont:d) 
Video and VRV02 Monito~ Troubleshooting Chart 

SYMPTOM 

Ke~bo.rd 
video 
intensit~ 

is 
ad eq,uate, 
but 
graphics 
video is 
too dim. 

No video. 

CAUSE 

Pot R9, half 
"' .. " do",n the 
117061 module 
on the right 
side. m .. y be 
set too 10"'. 

The CRT color 
video gains 
are set too 
low. 

CORRECTIVE ACTION 

Rotate pot R9 counter-clock­
wise to inc~ease the video 
amplitude. This must be done 
carefull~. as this pot also 
affects the sync pulse 
amplitude. Rotating the pot 
counter- clockwise dec~eases 
the s~nc amplitude, and 
clockwise increases the s'lnc 
amplitude. Decreasing the sync 
amplitude below a signal level 
of approximatel" 0.3 volts 
will cause the monitor to lose 
~ync and the picture to roll. 
This pot can be set b'l 
performing the following 
procedure. Run Te~t 34 of the 
diagnostic. select display 
number 3, adJust the pot so 
that the right-most vertic .. l 
stripe is white (See the 
section of thi~ trouble­
shooting chart dealing with 
white balance. ) If the 
ke~board video is still too 
bright, decrease the keyboard 
video with pot R48 at the 
board edge. 

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 
req,uires still more of this 
color, balance can be achieved 
by reducing the other two 
color gains. 

--------------------------------

7-16 



Table 7-2 (cont~d) 
Video and VRV02 Monitor Troubleshooting Chart 

SYMPTOM CAUSE 

No video Disconnected 
or mi.sing or bad videa 
color. cab Ie wi reo 

Partially 
seated or bad f 

switch on a 
M7062 memory • 
module. Poorly 
seated memory 
or 1'17061 sync 
module. Poorly 
seated or bad 
DBUS cab 1 e. 

CORRECTIVE ACTION 

Provided that the previous 
test in this table far the 
Joystick cursor showed that 
the M7061 module was driving 
all three video cab les, 
perform the following tests: 
Check the video cable wire 
connections for the color 
missing and reconnect. 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 1'1706;2 
memory modules and verify 
their proper settings. The 
switches at both the top and 
bottom of each memory board 
should be set the same. 
Re-seat the memory and sync 
modules. The diagnostic can 
report a bad DBUS cable or 
c onnec t ion. Seat the cable and 
re-test. If the problem 
persists swap the cable and 
re-test. Replace the cable or 
the memorv module as neces-
s4lry. The f4liling memory board 
in 41 Non-Interlaced system is ... - ana ... ., ............. J! __ ... ~~ ..... ."", .... ,, TV' ...... " 
channel. The f4liling memory in 
an Interlaced system is one of 
two add~.ssed for that 
cha"nel. If the missing color 
is either red or blue replace 
the module with .witche. 5 and 
b closed. If the missing color 
is either of the green 
intensities replace the memorv 
with switches 2 and 3 closed. 
It is unlikely that both or 
all bits of the display system 
would go b.d at the same time 
so be .ure to check memory 
module s.ating and switch ••. 
If after swapping modules and 
cables the data is still 
missing, it is possible that 
the backplane is bad. 

------------1---------------- -------------------~------------
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Table 7-2 (cont:d) 
Video and VRV02 Monitor Troubleshooting Chart 

SYMPTOM 

No video 
or missing 
color. 
CONT~D 

Video is 
missing 
from one 
or more 
particular 
pixels and 
the 
diagnostic 
may report 
an error 
in either 
memory 
set/clear 
or memory 
patterns 
test. 

CAUSE 

The memory may 
have a bad ram 
chip or the 
read circuitry 
is failing. 
The diagnostic 
will report 
errors from 
incorrect data 
read from the 
memor\j arra\j. 
However, it is 
unable to 
detect errors 
in the data 
path from a 
point Just 
before the 
bottom 
switches (E49) 
on the memory, 
through the 
backplane, 
through the 
sync modUle, 
to the 
display. If 
the diagnostic 
is not 
reporting 
errors but 't;ne 
display has 
miSSing data, 
the problem is 
most likely in 
this path. 

:------------1----------------

CORRECTIVE ACTION 

Vacuum the card slot. and 
retry the modules. Examine the 
pins of the backplane connec­
tors in the memory and the 
sync module slots. If 
warranted replace the 
backplane. 

Examine the error report 
listing of the diagnostic. 
Look for a specific address or I 

ram bank which consistently 
errors. If you can identify a 
series of discrete addresses 
or one ram consistently in 
error replace the memory 
module. Th. module to be 
replaced is identified from 
the diagnostic error listing. 
Identify the memory channel. 
(A complete l"sting oT the 
memory and SyiiC channels can 
be obtained from the configu­
ration type-out test of the t 

diagnostic. ) Use the charts in 
Chapter 2 to identify the 
memory channel Jumper 
configuration for the memory 
channel which fails. If the 
system is configured Non­
Interlaced, with 4 video data 
bits, only one M7062 module 
should assigned per channel. 
Check that there is only one 
and replace that module. If 
the system is configured 
Interlaced, the data bit(s) i"n 
error identify which memory of 
the two possible per channel 
is bad. If bits 9 or 8 error, 
replace the memory oT the 
indicated channel which has 
it~s switches 1,2,3, and 4 
set. If bits 7 or b error 
replace the other module. 

--------------------------------: 
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Table 7-2 (cont:d) 
Video .nd VRV02 Monitor Troubleshooting Chart 

SYMPTOM 

Video is 
missing 
from one 
01' more 
p .. rticular 
pixels. 
CONT '.0 

CAUSE CORRECTIVE ACTION 

If the diagnostic does not 
indicate an error and the 
scr •• n has missing pixels, 
identily the missing color or 
shade. Us. the monitor gun 
s~itches at the upper right 
corner of the monitor drawer 
to r.spectivel~ turn onl~ one 
or possibly two guns on at a 
time until the missing color 
01" shade is identified. Check 
the cable and connections for 
that colol". Identify the 
ch.nnel driving that monitor, 
and in s.~uence replace the 
memory and then the sync 
module. The memortj module to 
be replaced is identified by 
its switch settings. If 
switches 3 and 4 are .et that 
memory .tores the most- and 
least- significant green bits, 
1" e s p e c t i vel ~ . Sw i t c h e s 5 and b 
store red blue, respectively. 
(For monochrome displays 
switch 3 is the most 
significant bit and switch 6 
i s the 1 e as t .) I f s wa p pin 9 the 
memor~ does not restore the 
missing data swap the sync 
module. Finally, examine the 
bac k plane. 

------------ ---------------- -----------------~--------------
The 
displa~ 
appears to 
be missing 
every 
other 
pixel on .. 
horizontal 
1 ine. 

No sVnc: 
The image 
rolls ver­
ticall~ 01" 

horizon­
ta 11 V. 

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

The SVnc 
S.lect switch 
at the monitor 
l"ear is set 
for External 
input. 

Reseat or replace the DBUS 
'cab Ie. 

Set the svnc select switch to 
the Composite S~nc (SYNC 
C OMP. ) in put pas i t ion. T h • 
monitor will now derive its 
sync signal from the Gre.n 
i np ut. 

7-19 



Table 7-2 (cont:d) 
Video and VRV02 Monitor Troubleshooting Chart 

-SYMPTOM 

No sync: 
Picture 
rolls 
horizon­
tally and 
vertically 
and shows 
no green. 

No sync. 

No sync 

No sync 

!------------
No sync 

:------------
No sync 

CAUSE 

Th. monitor 
may not be 
correctly 
wired either 
at the monitor 
or the 1'17061 
module. 

The system is 
con~igured ~or 

an external 
sync source 
and the source 
is not powered 
or not 
connected. 

The switches 
on the H7061 
sync module 
are mis-set. 

The Keyboard 
user-selected 
~unctions 

I di~~er from 
those selected 
by the M7061 
sync board 
switches. 

The external 
sync source is 
not RS-170 
compatible. 

The M7061 sync 
output level 
is too low. 

CORRECTIVE ACTION 

For a rapid check try the 
other two cables to see if one 
of them has green on it. Note 
that the VS/VSV must be 
generating a display to se. 
" g r e en" . Run T tiP S t 34 0 f the 
diagnostic and select the Gun 
Identification display, 

, selection 7. 

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

Check the switch settings and 
the Jumper con- iguration and 
reseat the modu .. Any o~ the 

• switches of the M7061 module 
can cause this problem except 
switch 10, which isn'.t used. ) 

Select SETUP B on the Keyboard 
and speci~ically set the 
proper state ~or 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. 

--------------------------------
Adjust pot R9 
side and half 
M7061 module 
increase the 
This, however, 

on the right 
way down the 
clockwise to 

sync amp I i tude. 
decreases the 

:------------:----------------:--------------------------------
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Table 7-2 (cont:d) 
Video and VRV02 Monitor Troubleshooting Chart 

SYMPTOM 

No s~nc. 

CONT:D 

No s~nc 

No s~nc: 
The 
displav is 
sync:ed 
horizon­
tally but 
rolls 
verticallv. 

CAUSE 

The gain of 
the external 
sync source 
input 
amplifier on 
the 117061 is 
10"'. 

The Vertical 
Hold pot of 
the monitor is 
misadJusted. 
The external 
s~nc source 
amplifier gain 
or the sync 
level out is 
at too lo",a 
level for the 
system to 
s~nchroni ze. 

CORRECTIVE ACTION 

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

AdJust pot R48 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 
2S turns (to the end of its 
travel). AdJust the pot 
counter- clockwise until the 
rast.r stops rolling. Fin~lllJl 
adjust the pot clockwise until 
the displa~ rolls, then back 
off the pot counter- clockwise f 

by 3/4 turn. If the display 
occasionally rolls continue 
adjusting the pot gradually 
counter- clockwise. The 
display should roll and then 
stop each time the 1180/132" 
(9) key is pressed while the 
keyboard is in SETUP mode. 
Should it not stop adJust the 
pot clockwise. 

Disconnect the video cable on 
the Green monitor input. Ad­
Just the Vertical Hold pot un­
~il the monitor raster is Just 
barely rolling. Reconnect the 
Green cable. If 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 R9, at right 
sid. of the M7061 module, 
clockwis.. This adJustment is 
nonlinear. The sync amplitude 
will increase then decrease as 
the pot is turned counter­
clockwise from the end of its 

------------ ---------------- --------------------------------
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Table 7-2 (cont~d) 
Video and VRV02 Monitor Troubleshooting Chart 

SYMPTOM 

No sync. 
CONT~D 

The 
display 
rolls 
horizon­
tally and 
vertically 
and no 
adJustment 
seems to 
change the 
rate. 

The 
display 
Jitters. 

CAUSE 

No sync into 
the Green 
input oT the 
mon i tor. 

The M7061 sync 
module 
switches and 

, keyboard 
options are 
not set 
c amp a t i b I y. 

CORRECTIVE ACTION 

clockwise limit. The video 
level will increase over the 
same pot travel. If the 
display continues to roll 
vertically but not horizon­
tally, adJust the external 
sync source gain pot, R48, at 
the top edge of the 1'17061. 
This adJustment is covered in 
another section of this table. 

Connect the Keyboard Interface 
Video Output directly to the 
Green input of the VRV02. 
AdJust the Vertical and 
Horizontal Hold controls as 
necessary to get a stable 
display. If the display will 
not stabilize replace the 

I Keyboard InterFace source with 
a VT100 Vide Output source. 
If the monitc display is now 
stable replace the Keyboard 
Interface. If the display is 
not stable aTter again 
adJusting the Horizontal and 
Vertical Hard controls, 
replace the drawer of the 
VRV02. If the display can only 
be brought into sync when it 

I is connected to the Keyboard 
Interface, either the video 
cabling or the 1'17061 sync 
module is bad. -. Use another 
conductor of the cable to 
verify the system connections. 
If the display still will not 
synchronize replace the 1'17061. 

------------------------~~===~--. 
Set the Keyboard SETUP 
functions for the same 
configuration as the M7061 
sync module switches. Refer to 
Chap tel' 2. Se 1 ec t SETUP B on 
the keyboard and set the 
proper state for the Interlace 
and 60 Hz functions. Check the 
state of the NONINTERLACE 5ig-

--------------------------------
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Table 7-2 (cont:d) 
Video and VRV02 Monitor Troubl •• hooting Chart 

_ SYMPTOM 

The 
display 
Jitters. 
CONT '.0 

The 
display 
Jitters. 

Display 
Jitters; 
or large 
blank 
horizontal 
bars flash 
randomly 
on the 
display. 

The 
display 
Jitters. 

.-------------
The 
display 
Jitters. 

The 
display 
Jitters. 

CAUSE 

The monitor 
Vertical Phase 
control is not 
adJusted 
properly for 
Int.rlilced 
operation. 

The monitor is 
probably being 
powered from 
an ac supply 
which has 
ground loop 
no i 5e. 

The external 
sync source 
gain may be 
set too clos~ 
to its upper 
or 10Uler limit 
of control . 

The sync 
output level 
to the monitor 
may bel OUI. 

The phase 
t locked loop on 

the 1'17061 sync 
: module cannot 
: ma in ta i n 1 0 c k . 

------------1----------------

CORRECTIVE ACTION 

nal in the VSV/VS by running 
diagnostic Te.t 35 and 
observing the printout. If the 
sync module switches are 

t correct,' but the backplane 
signal does not reflect the 
switch setting, one of the 
other modules of the s'lstem or 
the b a c k p I an e ma'l be bad. A I 5 a 
try reseating the switches. 

--------------------------------, 
AdJust the Vert Phase 2 
control in the monitor drawer 
until the raster lines 0' the 
image are barely visible. 

POUler the monitor from the 
same supply as the host 
computer. If the bars are no 
longer present the previous ac 
power source Ulas disrupting 
the display. Tie the computer 
pOUler and the monitor pOUler 
grounds together. If the bars 
are still present replace the 
M7061 sync module. 

AdJust pot R48 on the top edge 
of the 1'17061 sync module. 
clockwise. If the Jitter gets 
worse adJust the pot counter-
c: lac kwi se. 

AdJust pot R9, halfway down 
the right side of the 1'17061 
sync module, counter-clock­
wise. Reverse direction if the 
Jitter gets worse. 

Repl .. ce the M7061 module. If 
the new s~nc module also 
causes the display to Jitter, 
replace the drawer of the 
VRV02. 
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T.ble 7-2 (cont:d) 
Video .nd VRV02 Monitor Troubleshooting Chart 

SYMPTOM 

Display 
is not 
centered. 

Display 
is not 
centered. 

Display 
I size: The 

image is 
too big or 
too small. 

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

CAUSE 

The Vertical 
.and Height 
controls of 
the m 0 n'i tor 
need adJust­
ment. 

The Vertical 
B 1 an k, 
Horizontal 
Phase, and 
Horizontal 
Blank controls 0' the monitor 
need adJust­
ment. 

The Vertical 
and Horizontal 
Size controls 
need adJust-

l ment. 

Bad Vertical 
Blank circuit 
in moni.tor. 

CORRECTIVE ACTION 

AdJust the appropriate 
position control. in the VRV02 
monitor drawer. The controls 
are labeled in the lower left 
corner of the monitor drawer. 

AdJust the appropriate 
controls in the VRV02 monitor 
drawer. The Vertical Blank 
control blanks or deletes 
greater or lesser amounts of 
the top of the screen. Set the 
Vertical Blank control so that 
when the monitor is displaying 
a Non-Interlaced image the 
first line of the display 
appears to start o~f 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 
Phase control moves the 
display to the right or left. 
AdJusting the control to move 
the display to the right will I 

eventually cause the image to 
wrap around on top of itself. 
The Horizontal Blank control 
will blank or delete greater 
or lesser amounts o~ the left 
edge of the screen. 

----------------~---------------
AdJust the appropriate 
controls in the monitor. 
AdJust the Height control to 
make the image larger from top 
to bottom. AdJust the Width 
control to make the image 
wider ~rom side to side. 

--------------------------------. 
l Replace the drawer of the 

VRV02 moni tor. 

:------------ ~---------------:--------------------------------: 
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Table 7-2 (cont:d) 
Video and VRV02 Monitor Troubleshooting Chart 

_SYMPTOM 

Heat sensi­
tivit~ of! 
displ·V 
size or 
Jitter. 
Lines 
missing at 
top of! 
displa~ 
but not 
adJustable 
via 
Vertical 
Blank. 

LinetiritCj: 
The image 
displayed 
bends 
inward or 
outward at 
the sides. 

Uneven 
displa~ 
color or 
discolored 
lines. 

:------------
Discolored 

I lines. 

CAUSE 

Heat sensitive 
Vertical Bltlnk 
circuit: When 
the drawer is 
clo~ed the 
problem will 
occur. and 
when the 
driawer is open 
and the 
circuit is 
cooler the 
missing lines 
might 
reappear. 

Th. Side 
Pincushion 
control may 
need 
ad Justment. 

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

Focus out aT 
I adJustment. 

1------------1----------------

CORRECTIVE ACTION 

,Replace the monitor circuitry 
(VRV02 drawer). 

AdJust th. SP-C control in the 
VRV02 monitor drawer until the 
sides of the image appear 
vertical and straight. 

--------------------------------: 
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 Tram the same cable to 
eliminate possible cabling 
problems. Turn the brightness 
aT the background up until it 
is visible. Se~uentially. 
using the monitor drawer gun 
switches, turn only one gun on 
at a time. Look Tor shading of! 
the base color. If shading is 
observed the monitor should be 
degaussed. Use the internal 
degaussing coil. Press the 
degaussing switch until all 
distortion leaves the screen, 
then release the switch. 

AdJust the Focus control in 
the monitor (at top right of 
power supply). 
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SYMPTOM 

Uneven 
display 
c a I or. 

Uneven 
display 
calor. 

Table 7-2 (cont:d) 
Videa and VRV02 Monitor Troubleshooting Chart 

CAUSE 

If the color 
is uneven 
because the 
image lacks 
gr •• n shading, 
the green 
Digital-to­
Analog Conver-

t tel' (DAC) of 
the M7061 sync 
module may 
need adJust­
ment. The 
levels may be 
saturating at 
the high or 
law ends 0' 
the DAC·. s 
range. 

The individual 
color gain 
controls of 
the monitor 
may need 
ad Justment. 

CORRECTIVE ACTION 

The M7061 sync module:s Oreen 
output level is controlled by 
pot R9, half-way down the 
right side of the module. 
However, before adJusting that 
pot conduct the following 
test. Leave onl~ the Oreen 
cable attached to the monitor. 
Run diagnostic Test 34 and 
select display 3. Fifteen 
vertical green bars should 
appear. The~ should be stepped 
in intensit~. and the steps 
should b. approximately even 
in intensity increase. If the 
steps appear as described go 
to the next trouble-shooting 
step. If the stepped increase 
is not even. adjust pot R9 on 
the M7061 modu.a until the 
steps are even Care must be 
exercised when ~dJusting this 
pot. as it will also affect 
the level of the sync signal 
fed to the monitor. If the 
adJustment· is too low and the 
sync signal is affected, the 
monitor image will tend to 
roll 01' los. sync. If this 
adJustment cannot be made 
replace the M7061. 

The red and blue cables carr~ 
b i nar~ (ON/OFF) data. Th e 
green cable carries four I 

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 displa~s a 
color intensity proportional 
to the input voltage. The 
monitor r.sponse 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) 
Video and VRV02 Monitor Troubleshooting Chart 

SYMPTOM 

Uneven 
displav 
color. 
CONT '.0 

White 
balance: 
The image 
changes 
color as 
the 
brightness 
control is 
varied. 

CAUSE 

The background 
brightness 
controls 09 
the monitor 
malj need 
ad Justment. 

CORRECTIVE ACTION 

pots should be adJusted while 
a white image is displaved. 
Select Displav 9 of Test 34 of 
the diagnostic" A s~uare white 
image should app.ar on the 
screen. AdJust the monitor 
gain pots to restore the 
m iss in 9 color, OR 'I' e d u c e the 
other two colors until the 
s~uare is a close approxima­
t ion t a a 9 l' a y -wh i t e . The 
monitor should now display 
images which are more closely 
color balanced. Tw.all the potil 
for best balance with the 
images typically displayed. 
Also check the White Balance 
section of this trouble­
shooting chart. 

The following adJustment 
procedure should NOT be 
performed unless absolutely 
necessary. The necessity can 
be determined as follows. 
Select Display 9 of Test 34 of 
the diagnostic. Turn the 
Brightness and Contrast 
controls to their minimum 
settings. The monitor screen 
should be dark. If the screen • 
is not dark perform the 
adJustment. Increase the 
Contrast control until the 
s,~are image is at medium 
brightness. Increase the 
Brightness control setting 
until the background is Just 
barely visible. Observe the 
square image as the brightness 
i sin c l' e as e d . Th e i ma gem i g h t 
change shade slightly. If the 
change is slight, most 
attempts at adJustment will 
only tend to increase the 
shade change. The contl"ols 
will, however, allow the white 
balance to be restored. The 
adJustment procedure is a 
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SYMPTOM 

Whit. 
baljRnce. 
CONT:D 

Table 7-2 (cont:d) 
Videa and VRV02 MonitoT Trouble.hooting Chart 

CAUSE CORRECTIVE ACTION 

.erie. 0' iterations of the 

..me adJustments. The adJust­
ments tend to interact, and 
the serviceperson:s color re­
solving abilitv 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 sil 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. 

Slo~lV increas~ the RED BACK­
GROUND and GREEN BACKGROUND 
controls until the screen is 
Just barel~ illuminated with 
yellow. It:s best to perform 
this adJustment in a darkened 
area. If that is not possible 
shade the CRT face from straq 
reflections 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 ~ith gra~. Increase 
the RED BRIGHTNESS GAIN and 
GREEN BRIGHTNESS GAIN controls 
until the screen is again Just 
barely illuminated with qel­
low. When looking intensely at 
the screen for long periods, 
color determination tires. 
Look away occasional1v. Now 
increase the BLUE BRIGHTNESS 
GAIN until the scre.n is again 
grav. Increase the external 

1------------ ---------------- --------------------------------
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- SYMPTOM 

White 
balance. 
CONT '.0 

T.ble 7-2 (cont:d) 
Video .nd VRV02 Monitor Troubleshooting Chart 

CAUSE CORRECTIVE ACTION 

brightness control and observe 
the displa~ for color shading 
of the gray setting. If the 
color needs adJusting back to 
gra~, turn the blue gun con- • 
trol switch off. AdJust the 
RED BRIGHTNESS GAIN and GREEN 
BRIGHTNESS GAIN until the 
scre.n is again ~ellow but at 
the new intensity setting, 
Turn the blue gun back on and 
readJust the scr.en to a grav 
shade. R.duce the external 
brightness control until the 
screen i~ at minimum illumina­
tion. Turn the blue gun con­
trol _witch off. AdJust the 
RED BACKGROUND and GREEN BACK­
GROUND controls until the 
s cr. en is a g a in JUS t b a l' .,1 y 
illuminated '-lith 'Jel1o ... , 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 e~fect on the screen color. 
Rapidly turning the external 
brightness down will cause the 
screen to briefly appear green 
as the long persistence phos­
phor -decavs. Ignore this 
'. ~fec t. Alway s ad J us t from 
yellow to gray. The human e~e 
is more sensitive to shades of 
yellow than shades of maroon 
or magenta. After the bac k­
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 

Thi~ paragraph descibes the initial adJustments to the M7061 Sync 
Generator module in VBV11/VSll-AP, -AR, -AS, and -AT systems to 
be made if an oscilloscope is available. For the best ~ualit~, 
it is highl~ recommended that an oscilloscope be obtained and the 
following proceedure performed. 

Perform the following steps in order to adjust the M7061 Sync 
Generator module .and VRV02-B monitor for initial operation, or 
when ~u.litv of the video signal is in doubt. Tektronix 465, 485 
or .~uivalent oscilloscope should be available to aid in making 
the ad Justments. 

1. Make sure that power is ON to all 
system and monitor) and that 
initialized. 

components (computer 
the computer system is 

2. Turn up the brightness and contrast controls on the 
front of the VRV02 display monitor and observe the 
screen. A raster (man~ 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 VRV02 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 "0" (RESET) key to c lear the screen. 

4. Set up the oscilloscope as follows: 

a. Connect the Channell probe to the second 
input of the VRV02 monitor (this input 
parallel with the input to which the Signal 
for Green is connected). 

b. Select triggering from the Channel 1 source. 

GREEN 
is in 
cable 

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

d. Set the horizontal sweep ~t 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 channelL 

h. Select the negative slope for triggering. 
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i. Position the trace in the middle of the screen. 

5. Initialize the proc.ssor and make sure that there is no 
picture on the monitor scr.en. 

6. AdJust the trigger level until a stable display on the 
oscilloscope can be observed. The display should 
consist of several low-going pulse., each about 5 
microseconds long. These are s'Jnc pulses. 

7. AdJust potentiometer R48 on the H7061 module (Figure 
,2-7) to the center of it. range (12.5 turns from either 
end >. 

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

9. If the amplitude of the low-going pul.es is not 0.4 
volts. adJust potentiometer R9 (clockwise to increase 
the sync level, and counter- clockwise to decrease it) 
on the M7061 module until the amplitude is correct. If 
the adJustment cannot be made using onl~ R9. also adJust 
R48. 

10. Press SET-UP on the VRV02 ke~board and observe the 
set-up frame on the monitor screen. The picture should 
be stable (no rolling, tearing. etc. L If the picture 
is not stable, and if the the sync amplitude has been 
adJusted according to the above procedure, the monitor 
requires adJustment; refer to Table 7-'2. 

11. Set the Brightness and Contrast controls on the front of 
the VRV02 monitor to the center of their range. 

12. Load and st~rt the VSVI1/VSll diagnostic program (CVVSA 
for PDP-l! and LSI-!! s~stems; EVTC9 for VAX s~stems) 

and select Test 34 (Selected Displays>' Refer to 
Chapter 2, Paragr~ph 2.5, for loading and running 
procedures. 

13. Select displa\l IS (Cross'hatch>' Also make sur-e that the 
set-up frame is present on the screen. 

14. 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. 

15. On the M7061 module. adjust potentiometer R48 until the 
intensity of the ch~racters in the Set-Up frame and the 
intensity of the crosshatch are equal. Turning R48 
counter-clockwise increases the video level of the 
.et-up ch~racters, while turning it clockwise decreases 
the video level of the set-up char.cters. 
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NOTE 

Do not rot~te R48 too f~r clockwise. ~. this 
will decrease the input gain too f.r and the 
M70bl ma~ not be able to s~nc to the incoming 
sign~l. 

lb. If the two intensities cannot be made e~ual b~ adjusting 
onl~ R48, adjust potentiometer R9. Turning R9 
c ou.nter-c I oc kwi se i ncr ease. th e vi d eo level and 
decreases the sync level. 

17. Initialz. the processor to clear the crosshatch from the 
s c r e en. Pr e sst he" 0 II k e ~ ant h. VRV02 k e ~ boa r d to 
clear the set-up frame and all other VRV02-generated 
video from the screen. 

18. Observe the o~cillo.cDpe di.pl.~ once again and, if 
necessar~, adJust R9 to obtain a 0.4 volt amplitude on 
the sync pulses. 

19. Repe~t the previous steps. adJusting R48 and R9, until 
the crosshatch intensity matches the set-up ~rame 
intensit~ and the s~nc amplitude is 0.4 volt. 

20. Turn the RED and BLUE guns back on via t ~ switches in 
the monitor drawer to return the monitor to normal 
operating condition. 
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APPENDIX A 

PARTS/DATA SHEETS 

The following p.ragraphs list the mounting re~uirements, power 
requirements. and m'Jor hardware components ~or each VSll and 
VSV11 mode!. 

P.rag'r.ph 

A.l 
A.2 
A.3 
A. 4 
A. 5 
A.o 
A. 7 
A. 8 
A. 9 
A.10 
A. 11 

Model ~ 

VS11-AA, VSll-AS 
VS11-AC, VSll-AD 
VS11-AE, VSll-AF 
VS11-AH. VSll-A~ 
VSll-AP, VSll-AR 
VSll-AS, VSll-AT 
VSV11-AA, VSV11-AB 
VSV11-AC, VSVll-AD 
VSV11-AE, VSV11-AF 
VSVI1-AH, VSV11-A~ 
VSVII-AP, VSV11-AR 
VSVii-AS, VSVii-AT 



A. 1 VSll-AA, -AB PARTS/DATA SHEET 

D.'ip1tipn: UNIBUS Rast.r Qraphics S~st •• with on. I.ag. " •• or~ 
and ~ithout Displa~ Monitor. 

Th. VS11-AA (60 Hz) and Vall-AI (SO Hz) ar. 
id.nticali th.~ di".r onl~ in s~itch s.ttingl on 
th. "7061 Sync Q.n.r~tor ModulI to distinguish 
b.tw •• n 60 Hz and SO Hz op.ration. 

Parts Lilt: 

ot". 

1 
------

1 
------

1 
------

1 
------

1 

Part No. 

"7061 
------------

M7062 

------------
M7064 

------------
H3060-A 

------------
70-15987-0" 

D.scription 

S"nc O.n.rator/Curlor Control Modul. 

Dilpla~ PrOC.llor Module 

~o~stick Ass •• bl" (with Cabl.) 

DBUS Data Cabl. (40-Conductor Flat 
Cabl. til/ :2 Taps) 

1 70-15822-0 ~o~ltick Pigtail Cabl. 

1 17-00193-001 '-Conductor COAX Pigt.il Cabl. 
----~- ------------ --------------------~-~--~----------

1 

2 

1 
( 1 ) 
( 1 ) 
( 1 ) 
( 1 ) 
( 1 ) 
( 1 ) 

17-00192-00 25-Foot 
Cabl. 

4-Conductor COAX Monitor 

Q7272 

DWI1-BK 
("8217) 
(1'19403) 
(TEV11) 
(BC05L-06) 
(DDVI1-CK) 
(70-16830) 

Qr~nt Continuit" Card (LSI-11 BUI) 

--------------------------------------1 
UNIBUS to LSI-II Bus Conv.rt.r AIIV. I 

(Bus Conv.rt.r Modul. - Ouad Height)1 
(Cabl. Conn.ctor Modul.) I 
(LSI-11 Bus Terminator Modul.) I 
(6-Foot 40-Conductor Flat Cab I.) I 
(4-S1ot Hex-H.ight Backplan.) I 
(Pow.r Harn,sl Adapt.r Cabl.) 

Mounting R.quir.m.ntl: Singl. (4-S1ot) S~lt.m Unit Mounting 
Spac. in BA11-K, -L, -F, or -P Mounting 
Box (for DDVI1-CK). plul Ouad-h.ight spe 
Ilot in UNIBUS backplan. in la •• box a, 
DDVI1-CK. 

Pow.r R.quir.m.ntl: + 5 Vdc • 9.0 Amp. 
+15 Vdc • 0.7 Amp. 
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A.2 VSll-AC, -AD PARTS/DATA SHEET 

Dltinitipn: UNIBUS R.stlr gr.phics Svst ••• ith t~o I •• g. M •• orv 
.odul.s .nd ~ithout DispllV Monitor. 

Th. VSll-AC (60 Hz) Ind VSll-AD (50 Hz) I~' 
id.ntic.l, th.V di".r only in s~itch •• tting. on 
th. "7061 SVnc g.n.~ator Modul. to di.tinguish 
b.tw •• n 60 Hz Ind SO Hz op'~ltiDn. 

Plrtl Lilt: 

Otv· P.rt No. 

1 "7061 Sync g.n.rlto~/Cur.or Control ModulI 
------ I ---'---------1 ------------------------------~------.--

I "7062 
------t------------I--------------------------------------

1 I "7064 I Displav P~oc •• sor Modul. 
------1------------1--------------------------------------

1 I H3060-A I ~DV.tick A •••• bIV (_ith Clbl.) 
------I------------I--------------------------~-~------

1 1 70-15997-0"1 DBUS Dltl Clbl. (4O-Conductor FI.t 
L C.bl. w/ 2 Tap.) 

------1------------ ----------------~--------~---------
1 t 70-15922-0 ~ovstick Pigtail Clbl. 

------I--------~- ---------------------~-----~---~--
1 1 17-00193-00 5-Conductor COAX Pigtlil Clbl. 

------1------------ ----------------------~--~---------
1 I 

I 
------

2 
------

1 
( 1 ) 
I • \ 
, £ I 

( 1 ) 
( 1 ) 
( 1 ) 
( 1 ) 

17-00192-00 

------------
Q7272 

-----~------
DW11-BK 

(MB217) 
("9403i 
(TEV11) 
(BC05L-06) 
(DDV11-CK) 
(70-16830) 

25-Foot 
C.-bl. 

4-Conducto~ COAX Monitor 

g~.-nt Continuity CI~d (LSI-II Bus) 

--------------------------~------~-
UNIBUS to LSI-II Bu. Conv.rt.~ As.U. 

(Bus CDnv.~t.r Modul. - QUid H.ight) 
(C.-bi. Conn.cto~ Modul.) 
(LSI-l1 BUI T.~.in.to~ Modul.) 
(6-Foot 40-Conductor Flat Clbl.) 
(4-8lot H.x-H.ight Blckpl.n.) 
(Po~.r H.-rn.ss Adlpt.~ Cabl.) 

Mounting B'Auir ••• ntl: Singl. (4-Slot) SVlt.. Unit Mounting 
Spac. in BAI1-K, -L, -F, o~ -P Mounting 
BDx ('or DDV11-CK)J plus Guad-h.ight SPC 
slot in UNIBUS blckplan. in sim. box I. 
DDV11-CK. 

POW,! R.quir.m,nts: + 5 Vdc • 10. 5 A.p. 
+15 Vdc tf 1.2 AMp. 

1.-3 



A.3 V911-AE, -AF PARTSIDATA SHEET 

D.'inition; UNIBUS Ra.t.r Graphic. Byst •• ~ith on. I.ag. M •• ory 
and 12" B/W Monitor wI K.vboard. 

Th. VSll-AE CI2OY/6OHz) and VSI1-AF C24OV/~OHz) 
diff.r in .witch •• tting. on the M7061 BVnc Modul. 
C60/~O Hz), and in .onitor po~.r co~d and s.tting of 
po~.r •• l.cto~ s~itch. 

Plrt. Li.t: 

(ltV. Part No. 1 D •• cription 
I 
I 

I 1 1 M7061 1 9Vnc Q.n.ratorICur.or Control Modul. 
1------1------------ --------------------------------------
'1 I M7062 I.ag. H •• orv Modul. 
1------1------------ --------------------------------------
I 1 I M7064 Displav Proc.s.or Modul. 

1 70-1'9B7-OM DBU9 Dlta Cabl. (40-Conductor Flat 
Clbl • • 1 2 TIps) 

1 70-15822-0 Jovstick Pigtlil Cabl. 

I 17-00193-001 5-Conductor COAX Pigtail C;bl. 

1 

2 

1 

1 

( 1 ) 
( 1 ) 
( 1 ) 
( 1 ) 
( 1 ) 
( 1 ) 

17-00192-00 

Q7272 

DWII-B~ 
(M8217) 
(119403) 
(TEVll) 
(BCOSL-06) 
(DDVII-C~) 

(70-16830) 

VT100-LA 
(V911-AE) 

or 
VT1OO-LB 

(VSI1-AF) 

25-Foot 4-Cond. COAX Monitor Clbl. 

Qrant Continuitv Clrd (LSI-II Bu.) 

UNIBUS to LSI-II Bus Conv.rt.r As.,. 
(Bus Conv.rt.r Modul. - QUid H.ight) 
(Cabl. Conn.ctor Modul.) 
(LSI-II Bu. T.r.inator Modul.) 
(6-Foot 4o-Conductor Flit Cab 1.) 
(4-910t H.I-H.ight Blckplln.) 
(Pow.r Hlrn.s. Adapt.r Cab 1.) 

----~----------------~-----------~--
Vid.o T.r.inll, ~ith 12M Black. 
Whit. CRT, D.tlchlbl. K.vboard, and 
Pow.r Cord. (Mak. sur. th. Pow.r 
8.1.ctor .~itch on the r.lr 0' the 
monitor c.s. is prop.rl" s.t. ) 

Mounting B.quir ••• nt.: Singl. (4-Slot) S"st.. Unit Mounting 
Spac. in BAII-K,-L,-F, or -P BDl. plus 
GUld-SPC slot in UNIBUS blckplln. in •••• 
bOI. 

PCWIT B.quir.mlnts: + S Vdc • 9.0 Amp. 
+15 Vd c tt O. 7 Amp. 

VT100-LA; 90-128 Vac tt 2.2 A.p., I-Phis. 
VT100-LB: 190-256 V.c • 1. 1 Amp., I-Ph ••• 
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A.4 VSII-AH, -A~ PARTS/DATA SHEET 

D'tinitign: UNIBUS Ra.t,r Qraphics Bvst.m ~ith t~o 
M,mari,. and 12" B/W Monitor ~/ K.yboard. 

Th, VSII-AH (120V/6OHz) and VSI1-AJ (240V/50Hz) 
di",r in switch s.ttings on th. "7061 Bync Modul. 
(60/50 Hz), and in monitor po~.r cord .nd s.tting of 
po~.r s.l.ttor s~itch. 

P.rt. Lilt; 

1 H7061 
1------:------------
1 2 1 M7062 
1------1------------
: 1 I H70b4 
------:------------

i i H30bO-A 
------1------------

1 70-1~987-0H 

_ ... _--- ------------
1 70-15822-0 

----- ------------
1 17-00193-00 

------ ------------
1 17-00192-00 

------ ------------
2 Q7272 

------ ------------
1 DWI1-BK 

( 1 ) (M8217) 
( 1 ) (H9403) 
( 1 ) (TEVll) 
( 1 ) (BC05L-Ob) 
( 1 ) (DDVI1-CK) 
( 1 ) (70-16830) 

----- ------------
1 VT100-LA 

(VSll-AE) 
or 

VT100-LB 
(VSII-AF) 

Sync Q.n.r.tor/Curlor Control Modul. 

--------------------------------------1 
Imag. H,mory Hodul. I 

--------------------------------------1 
Displ.y Proc.slor Modul. I 

--------------------------------------1 
~ovstick Ass.mblv (~ith Cabl.) 

DBUS Dat. C.bl. (40-Conductor Fl.t 
C.bl. wi 2 Taps) 

~-Conduttor COAX Pigtail C.bl. 

25-Foot 4-Cond. COAX Monitor C.bl. 

grant Continuity Card (LSI-I! Bus) 

UNIBUS to LSI-II Bus Conv.rt.r AssV. 
(Bus Convert.r Modul. - Gu.d H.ight) 
(Cabl. Conn.ctor Modul.) 
(LSI-!! BU5 Terminator Module) 
(6-Faot 40-Conductor FI.t C.bl.) 
(4-Slot H.I-H.ight B.ckpl.n.) 
(Po~.r H.rn.ss Ad.pt.r C.bl.) 

Vid.o T.rmin.l, with 12" Bl.ck ~ 
Whit. CRT, D.t.ch.bl. K'Vbo.rd, .nd 
Pow.r Cord. (Mak, lure th, Po ... ,"r 
S.leetor switch on th. r •• r ot the 
_onitor c.s. is prop.rlV s.t. ) 

Mounting B.quircmcnts; Singl, (4-Slot) Svst.m Unit Mounting 
Sp.c. in BAII-K,-L,-F, Dr -P BOil plus 
Qu.d-Spe slot in UNIBUS blckpl.n. in s.m. 
bDl. 

V-fl00-LA; 
VT100-LB: 

+ 5 Vdc I 10. 5 Amp. 
+15 Vdc • 1. 2 Amp. 
90-1~B V.c • 2.~ Amp., 1-Ph.s. 
IBO-~Sb V.c I 1. 1 Amp., I-Ph.s. 
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A. ~ vall-AP, -AR PARTS/DATA SHEET 

D.'inition: UNIBUS R •• t.r Q~.phie. S,st ••• ith on •• I •• g. H •• orv 
.nd 19- Color Monitor ~/ K.~bo.~d. 

Th. VSII-AP (12OV/6OHz) .nd Y911-AR (240V/50Hz) 
di".r in .~iteh •• tting. on the M7061 Svne 
Q.n.~.tor Hodu1. (60/50 Hz) .nd in the po~.r cord. 
and po~.r •• 1.etor. on th. monitor co.pon.nt. (CRT. 
K.vboard Int.~'ac.). 

Mountinq B.quir.m.nt,: Sing1. (4-Slot) SV.t.. Unit Mounting 
Spae. in BAI1-K,-L,-F, or -P BOil plus 
Quad-SPC .10t in UNIBUS backpl.n. in •• m. 
bOI. 

Pow.r A.quir,.,nt.; 

VRV02-BA: (CRr) : 
(K.,boa~d Int,rf.e.); 

VAV02-BB: (CRT) : 

+ S Vdc • 9. 0 "'-p. 
+1' Vdc • 0.7 A.p. 

109-132 Vae • 1. 1 AMp. I-Pha •• 
90-128 Vae • 1.' A.p., I-Ph ••• 

216-264 Vae • 0.6 AMp. I-Ph ••• 
180-2~6 Vae • 0.8 A.p., I-Pha •• 

[Part. Li.t is on the '0110.inl pag.] 
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Plrtl Lilt: 

Qty. Part No. 

I 1 "7061 
1----- ------------
I 1 "7062 
1------ ------------
t 1 "7064 
• i----~- -----_ ..... --............. 
• 1 H3060-A • 1------ ------------
t 1 70-15987-01'1 
I 
1------ ------------• 1 70-15822-0 
~----- ------------

1 17-00193-00 
------ ------------

1 17-00192-00 
------ ------------

2 07272 
------ ------------

1 DW11-BK 
( 1 ) (H8217) 
( 1 ) (H9403) 
( 1 ) (TEV11) 
( 1 ) (BC05L-06) 
( 1 ) (DDV11-CK) 
( 1 ) (70-16830) 

------ ------------
1 VRV02-BA 

(VSV11-AP) 
or 

VRV02-BB 
(V9Vll-AR) 

---------------------~------~---------

------~-------------~-----------... ----

-----~--------~----------~------------
DBUS Data Cable (40-Conductor FI.t 
Cable fijI 2 Taps) 

Joystick Pigtail C.ble 

'-Conductor COAX Pigtail Cable 

--------------------------------------
25-Foot 4-Cond. COAX Monitor Cable 

------------------------~-------------
Qrant Continuity Card (LSI-II Bus) 

--------------------------------------
UNIBUS to LSI-l1 Bus Converter Ass". 

(Bus Converter Module - Quad Height) 
(Cable Connector Module) 
(LSI-11 Bus Terminator Module> 
(6-Foot 40-Conductor Flat Cable> 
(4-Slot Hex-Height Sackplan.) 
(Po~er Harness Adapter Cabl.) 

--------------------------------------
Color Video Terminal, ~ith: 

19" Color CRT, wI Power Cord, 
D.tachable Ke"board, 
K.yboard Inter'ac. ~J Power Cord, 
BC05F~lS 15' SaTial Int.T'acc Cable. 
Vid.o Extension Cable, 
20mA Loopback Test Connector 

A-7 



~.6 VSll-AS, -AT PARTS/DATA SHEET' 

D.'inition: UNIBUS Raat.~ Oraphica S~lt.. ~ith t~o 
M •• ori •• and 19- Colo~ "onito~ ~/ K'Vboard. 

I •• g. 

Th. VSI1-AS (120V/6OHz) and vell-AT (24OY/5OHz) 
di".r in awitch •• ttinga on th. M7061 SV ne 
Q.n.rato~ Modul. (60/~ Hz) and in th. po~.~ co~da 
.nd po~.~ •• l.etor. on th •• onito~ eo.pon.nt. (CRT. 
~.vbDard Int.r'ac.). 

Mounting B.auir.m.nt.: Singl. (4-910t) 9V.t.. Unit Mounting 
Sp.c. in BAI1-K,-L,-F, or -P BOil plu. 
Ouad-SPC .lot in UNIBUS b.e~plan. in •••• 
bDl. 

ppw.r B'Ruir.m.nt'i 

VRV02-BA: (CRT): 
(~.~board Int.r'ae.): 

VRV02-BB: (CRT): 
(K.~board Int.rfac.): 

+ 5 Vde • 10. 5 A.p. 
+15 Vde • 1.2 ~p. 

108-132 V.e • 1. 1 Alap. I-Pha •• 
90-129 Vae • 1.S A.p., l-Pha •• 

216-264 Vae • 0.6 ~p. l-Pha •• 
lBO-256 Vae • O.B ~p., I-Phaa. 
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plrtl Lilt: 

Qt". t P.rt No. Description 
; 
I 

I 1 I "7061 S"nc O.ner.tor/Curlor Control Module 
1------1------------ --------------------------------------

2 t "7062 1 •• ,e Me.orv Module --,-.---- -~--.-.. ----
1 M7064 

------
_______ .-a ____ 

1 H3060-A 
------ --------------

1 70-1S987-OM 

-------- ---------~~ ... 
1 70-15922-0 

------ --------_ .... _-
1 17-00193-00 ------ -------~----
1 17-00192-00 

------ ------... _----
2 Q7272 

------ ------------1 DWI1-BK 
( 1 ) (M8217) 
( 1 ) (M9403) 
( 1 ) (TEV!1) 
( 1 ) (BC05L-06) 
( 1 ) (DDVII-CK) 
( 1 ) (70-16830) 

--~--- ------------1 VRV02-BA 
(VSVI1-AP) 

or 
VRV02-BB 

(VSV11=AR) 

DBUS Data Cabl. (40-Conductor FI.t , 
Cable ~I 2 T.ps) 1 

--------------------------------------1 
javstick Pilt.il C.ble I 

-----------~------~------------------I 
~_Conducto'r COAX Pilt.il C.ble 

--------------------------------------1 
25-Foot 4-Cond. COAX Monitor C.bl. 
--------------------~----------------I 
Or.nt Continuitv C.rd (LSI-II BUI) 
---~----~--~------~------------------~ 

UNIBUS to LSI-II BUI Conve'rt.'r AIIV. 
(Bus Convert.'r Modul. - QUid Height) 
(C.bl. Connector Module) 
(LSI-II BUI T.'rain.tor Module) 
(6-Foot 40-Conductor Flat C.ble) 
(4-9Iot H.I-Height Beckpl.ne) 
(Power H.rnels Ad.pte~ C.ble) 

---~--------~-~----------~----~-------
Calor Video Ter_in.l, with: 

19" Colo'r CRT, ~I PD~er Cord, 
Det.chabl. K.vboa'rd, 
K.vboa'rd Inter'.ce ~I Po~.r Card, 
BCOSF-15 lS' S.ri.l Int.rlaew C.bl., 
Video Extension C.bl., 
20mA Loopb.ck Telt Connector 
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A.7 VSV11-AA. -AS PARTSIDATA SHEET 

D,f1n1t10n: LSI-II Bus Rast,~ G~aphics ~~st,. w1th on' I.ag, 
M •• o~U and without Disp1aU Monitor. 

Th, VBVI1-AA (60 Hz) and VSV11-AB (50 Hz) ar. 
id.nt1ca1J th,v di"'~ on1V in switch s,ttings on 
th, H7061 Sunc G.n.rator Modu1, to distinguiah 
b.t~ •• n 60 Hz and 50 Hz op,r.tion. 

Pa~t, List: 

Gtu· 

1 
------

1 
-------

1 ---..-,--
1 ------
1 

-~----

1 
------

1 
------

1 

------
2 

Part No. 

M7061 
----------_ ... -

"7062 
------------

"7064 
------------

H306O-A 
-------------

70-1'987-OM 

----------..--
70-1SB:2:2-o 

------------
17-00193-00 

------------
17-00192-00 

------------
Q7272 

D'5cription 

BUnc Q.n'ratorICu~so~ Cont~ol Modu1. 

------------------------------~----~-
Disp1a, P~oc,ssor Modu1, 

DBUB Data Cab1. C40-Conductor Flat 
Cab1. wI :2 Taps) 

~oustick Pigt.il Cab1. 

'-Conductor COAX Pigtail Cabl. 

25-Foot 
C.bl. 

4-Conducto~ COAX Monitor 

G~ant Continuitu Card (LSI-II Bus) 

Mpunting R.guir.m,nts: 3 AdJac,nt Quad-H.ight slot. in H9273-A 
LSI-II Bus Sackp1an, (or Equiva1.nt) 

Ppwer R.auirem.nt,: + , Vd c • 6. 0 Amp. 
+12 Vdc • 0.7 Amp. 
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A.B VSVII-AC, -AD PARTSIDATA 9£ET 

D.finitionj LSI-11 Bus Rast.r Oraphics Bvst.. ~ith t~o I •• g. 
M •• ory Modul.s and ~ithout Display Monitor. 

Th. VSV11-AC (60 Hz) and VSV11-AD (SO Hz) ar. 
id.ntical, th.y di'f.r only in s ... itch s.ttings on 
th. "7061 Sync G.n.rator Modul. to diltinguish 
b.tw •• n 60 Hz and ~ Hz op.ration. 

P,rt. Li.t: 

Cit". P,rt No. 

1 "7061 
------ ~~~~a.:~~~~===~:c. 

2 "7062 ------ ------------
1 "7064 ------ ------------
1 H3060-A 

------ ------------, 1 70-15997-011 

------ ----------
1 70-15B22-0 

------ ------------
1 17-00193-00 --.---- -----------1 17-00192-00 

----- -------------
2 Q7272 

D.scription 

Sync O.n.ratorICurlor Control Modul. 

----------------------------------------
Displav Proc.lsor Modul. 

----------------------~-~----------
~ovstick AI5.mbl" C ... ith Cabl.) 

DBUS Dat. Cabl. C4O-Conductor Flat 
C,bl. till 2 Taps) 

------------------~------------------I 
~oystick Pigtail Cabl. 
-----------------~~------------~--I 
'-Conductor COAX Pigtail Cabl. 

--------------------------------------1 
4-Conductor COAX Monitor I 

I 
------~-----~-----~---------~-I 

Orant Continuity Card (LSI-11 BUI) 

Mounting R.quir ••• nts: 4 AdJac.nt Quad-H.ight .lot. in H9273-A 
LSI-11 Bus Backplan. (or Equival.nt) 

Ppw.r R.guir.m.nt.; + , Vdc • 7~ , AMp. 
+12 Vdc • 1.2 A.p. 
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A.9 V9VII-AE, -AF PARTS/DATA SHEET 

P,.initipn: LSI-II Bus A.star Or.phic~ S,st.. ~ith on. I •• g. 
M •• or, .nd ~ith 12- Monochro •• (B/W) Displ., Monitor 
wi D.t.ch.bl. K.,bo.rd. 

Th. VSVl1-AE (I20V/60Hz) .nd VSVI1-AF (240V/~z) .r. function.ll, id.ntic.ls th., dilf.r in s~itch 
s.ttings on the M7061 SUnc O.n.r.tor Modul. to 
distinguish b.twe.n 60 Hz .nd SO Hz op.r.tion, .nd 
in the pow.r cord .nd pow.r s.l.ctor switch on the 
.. ani tor. 

P,rtl Li It; 

ot". 

1 ------
1 

------
1 

------
1 

------
1 

Part No. 

M7061 
-------..-~---
M70~ 

---... --------
1'17064 

------------
H3060-A 

-------------
70-15987-011 

D.scription 

Displ., Proc.ssor Modul. 

DBUS D.t. C,bl. C4O-Condt"ctor FI.t 
C.bl. ~/ 2 T.p.) 

1 70-15822-0 Jo,.tick Pigt.il C.bl. 

1 17-00193-00 '-Conductor COAX Pigt.il C.bl. 
------ ------------ -----~------------~--~----~---~-

1 17-00192-00 
------1------------

2 I Q7272 
------1------------

1 I VTloo-LA 
I (V9VII-AE) 
1 or 
I VT100-LB 
I ( VSV ll-AF ) , 

Or.nt Continuit, C.rd (LSI-II Bu.) 

Vid.o T.rMin.l, ~ith 12- Blick ~ 
Whit. CRT, D.t.ch.bl. K.,bo.rd, .nd 
Pow.r Cord. (M.k. sur, the Pow.r 
S.l.ctor switch on the r •• r 0' the 
monitor C.I. is prop.rl, •• t. ) 

Mounting R.quir.m.nts: 3 AdJlc.nt Qu.d-H.ight .lotl in H9273-A 
LSI-II Bus B.ckpl.n. (or E,uivll.nt) 

Pow.r Rlguir •• ,nts: + 5 Vdc • 6.0 Amp. 
+12 Vdc • 0.7 A.p. 

VT100-LA: 9O-12B V'c. 2.2 A.p., 1- Phi •• 
VT100-LB: 180-256 V,c • 1. 1 Amp., I-Ph ••• 
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A.I0 VSVII-AH, -A~ PARTS/DATA SHEET 

D'finitipn; LSI-It Bu. Ra.t,~ Q~aphic. S~lt'. with t~D I.ag. 
M.mDrv modul.. and 12" MonochrD.. (B/W) D15pla" 
Monitor wi D.tachabl. K_"board. 

Th. VSVI1-AH CI20V/bOHz) and VSV11-~ C240V/5OHz) 
ar. 'unctionall" id.nticalJ th." diff.r in .witch 
s.ttings on th. M7061 SVnc G.n.rator Modul. to 
distinlui5h b.t~ •• n 60 Hz and 50 Hz op.ration, and 
in th. pow.r cord and po~.r s.l.ctor •• itch •• tting 
on th •• onito~. 

Part. Lilt: 

Gt". Part No. 

1 "7061 Svnc O.n.rato~/Cursor Cont~ol Modul. 
------ ------------I----------------------------~----~-I 

2 M7062 I I •• g. ""o~v Modul. I 

------ ------------1--------------------------------------1 
1 H7064 I Displa" P~OC'ISO~ ModulI t 

------ ------------1--------------------------------------1 
1 H3060-A I ~ovltic. ASI •• bl" C.ith Cabl.) I 

------ ------------1--------------------------------------1 
1 70-15987-0HI DBUB Dat. Cabl. (40-Conducto~ Flat J 

I Cabl. ~I 2 Taps) I 

------.------------1--------------------------------------I 
1 I 70-15822-0 I ~o"ltic. Pigtail Cabl. 1 

------1------------1--------------------------------------
1 17-00193-00 5-Conductor COAX Pigtail Cabl. 

1 17-00192-00 25-Foot 4-Cond. COAX Monito~ Cabl. 
------ ---------~- -----~~~-------------------,------------

1 

Q7272 

VT100-LA 
( VSV ll-Ai·n 

o~ 

VT100-LB 
(VSVI1-A'-') 

Qrant Continuit" Card (LSI-II Bu.) 

Vid.o T.~.inal, ~ith 12" Blac. ~ 
Whit. CRT, D.tachabl. K."board, and 
Powe~ Cord. (M... sur. th. Po~.r 
S.l.ctor Iwitch on th. r.ar 0' th • 
• onitor cal. 15 prop.rlV •• t. ) 

Mpunting R'guir.m.nt,; 4 AdJac.nt Guad-H.ight .lotl in H9273-A 
LSI-II BUI Backplan. (or Equival.nt> 

Ppwer R.quir ••• nt,; + 5 Vdc • 7. 5 Amp. 
+12 Vdc • 1.2 A.p. 

VT100-LA: 90-128 Vac • 2.2 AMp .• 1- Pha •• 
YTl00-LB: 180-256 Vae • 1. 1 A.p., I-Phas. 

A-13 



A.ll VSVII-AP, -AR PARTSIDATA SHEET 

D.finition: LSI-II Bua Raat.~ Q~aphi,. avat.. ~ith on. I.a •• 
M •• orv and ~ith 19M ~~.or Diaplav Monitor _I 
~.~board. 

lh. V9VII-AP C120V/60Hz) and VSVI1-AR C24OV/50Hz) 
dif'.r in a~itch s.ttinga on the M7061 BU nc 
Q.n.rato~ Modul. (60/50 Hz) and in th. po~.~ cords 
end po~.r a.l.etors on th •• onito~ eo.pon.nta (CRT. 
~.vboard Int,~'ac.), 

Pert. List: 

Part No. D.scription 

1 M7061 S~nc Q.n.r.t~TICur.or Cont~ol Modul. 
------1------------ --------------------------------------

1 I M7062 Imag. M.mo~, Modul. 
----_.. ------------ ------------~---------~------~--~~-

1 M7064 Di5plav Proc.aAor Modul. 

------ ------------ .----------------------------~-------
1 70-1~9B7-OM DBUB Data Cabl. C40-Conducto~ Flat 

Cabl. ",I 2 Tep.) 

1 17-00193-00 5-Conducto~ COAX Pigtail Cabl. 
------1------------ --------------------------------------

1 17-00192-00 25-Foot 4-Cond. COAX Monitor Cabl. 

2 Q7272 Q~ant Continuitv Ca~d (LSI-II Bu.) 
------------------------~~-------~---

1 VRV02-BA 
(VSVI1-AP) 

or 
VRV02-BB 

(VSVI1-AR) 

Mounting R.quir.m.nt,: 

Pow.r R.quir.m.nt.: 

VRV02-BA: (CRT): 
(K.yboa~d Int,~'ac.): 

VRV02-BB: (CRT): 
(K.vboard Int.r9ac.): 

Colo~ Vid.o T.rminal, ~ith: 
19" Color CRT, ~I Po •• ~ Cord. 
D.techabl. K.vboe~d, 
K.~bo.~d Int.~'ec. ",I Po",.~ Co~d, 
BC05F-15 IS' S.~ial Int.r'ac. Cabl •• 
Vid.o Ext.naion Cab 1., 
20.A Loopbeck T •• t Conn.ctD~ 

3 AdJac.nt Ouad-H.ight .lot. in H9273-A 
LSI-ii Bus Baeiplan. (o~ E,uival.nti 

+ 5 Vdc • 6.0 Amp. 
+12 Vdc • 0.7 AMp. 

108-132 Vae • 1. 1 "-p. l-Ph ••• 
9O~12B Vae • 1. 5 A.p., l-Pha •• 

216-264 Vae • 0.6 Aap. l-Ph.s. 
180-256 Vee. 0.8 AMp .• i-Phaa. 
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A. 12 V9Vl1-AS, -AT PARTS/DATA SHEET 

D,finitipn: LSI-II Bu. Ra.t.r Qraphic. S~.t,. ~ith two I •• g. 
H,.ori •• and 19" Color Di.pla~ Monitor ~I K.uboard. 

Th. VSVII-AS (12OV/60Hz) and VSV11-AT (240V/50Hz) 
di".r in I~itch •• ttingl on th. H7061 SUnc 
Q.n,rator Modul. (60/50 Hz) and in th. pow.r corda 
and pow.r •• l.ctor. on th •• onitor co.pon.nt. (CRT.' 
K.~board Int.r'ac.). 

Part. Li.t: 

Ot". 

1 
------

1 
------

1 
------

I 1 
1------
I 1 

1 

M7061 
------------

M7062 

------------
M7064 

------------
H3060-A 

-----------
70-159B7-OH 

70-15822-0 

S~nc Q.n.ratorICuraor Control Modul. 

Imag. M •• or~ Modul. 

Di.pla~ Proc.alor Hodul. 

Jovstick A •••• blU (~ith Cabl.) 

DBUB Data Cabi. (40-Conductor Flat 
Cabl. wi 2 Taps) 

Joy.tick Pigtail Cabl. 

--------------------------------------1 
1 17-00193-00 5-Conductor COAX Pigtail Cabl. 

--------------------------------------1 
1 17-00192-00 25-Foot 4-Cond. COAX Monitor Cabl. 1 

-------------------------------------~I 
Q7272 Qrant Continuitu Card (LSI-11 Bua), I 

--------------------------------------, 
1 VRV02-BA 

(VSVI1-AP) 
or 

VRV02-BB 
(VSVII-AR) 

Hounting R.quir.m.nt,: 

Power B.guir.m.nt,: 

VRV02-BA; (CRT) : 
(K.yboard Interface): 

VRV02-BB: (CRT): 
(Keyboard Int.rfac.): 

Color Vid.o T.rminal, ~ith: 

19" Color CRT, wi Pow.r Cord, 
n.t.ch.bl. K.Ubo.rd: 
Keyboard Int.rfac. ~I Po~.r Cord, I 
BC05F-15 15 / S.rial Int.rfac. Cabl., I 
Vid.o Extension Cabl., I 
20mA Loopback T •• t Connector I 

4 AdJacent Guad-H.jght alotl in' H9273-A 
LSI-11 BUI Backplan. (or Equivalent> 

+ 5 Vdc • 7.5 Amp. 
+12 Vdc • 1.2 A.p. 

108-132 Vac • 1. 1 A.p. I-Pha •• 
90-128 V.c • 1. S A.p., I-Phaa. 

216-264 Vac • 0.6 A.p. I-Pha., 
180-256 Vac • 0.8 Amp., I-Pha •• 
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APPENDIX B 

VRV02-BA/BB 20MA TO EIA CONVERSION 

The Kevboard Inter~ace unit used in the VRV02-BA/BB consists o~ 

standard VT100 logic plus the VT1XX-AA 20mA Option. The 
VRV02-BA/BB is th.re~or. supplied set up ~or 20mA Current Loop 
ser ia I c ommunicat ions, and th e EIA ("COMM.") connec tor is not 
active. If the unit is to inter~ace to an EIA RS-232 
communications line, the 20mA option must b. disabled, as 
~ollows: 

2. Disconnect the 20mA option board b~ removing the 8-inch 
5-conductor interconnect cable. This cable runs ~rom a 
connector on the narrow VT1XX-AA 20mA option board to • 
connector on the main VT100 logic module. 

3. Tape the cable Just removed securel~ to the bottom o~ 

the case for use in the event of a future requirement. 

4. ~eassemble the Kevbo.rd Interface ca.e and attach the 
E I A C 0 mm u n i cat ion s 1 in e tot he" COMH. .. con nee tor 0 nth e 
unit. 



APPENDIX C 

VT100/VRV02 SETUP AND OPERATOR INFORMATION 

This Appendix is a brief overvie~ of the procedures used to 
"set-up" the internal parameter. of the VT100 or VRV02 for 
operation as • VSV11/VS11 graphics terminal. For detailed 
operating procedures, consult the VT100 u •• ~ QuideJ EK-VT1 OO-UQ. 

The oper4iting pt1r4imeters of! intere.t when using t.he VT100 or 
VRV02 as a gr.phics terminal .re: 

2. 50Hz/60Hz Operilting Freq,uenc", tlnd 

3. Video Intensitv. 

Also of importance are the parameters nace.sary for .erial 
communication ~ith the host computer (Transmit/Receive Speed, 
P4irity, ate. >. There are other ptilr4imeters which can be' set-up .s 
desired for operator convenience or host software compatibilit~. 

The par.meters are set using the SET-UP f!unction of the keybo.rd. 
The following steps should be used to set up the Oraphie~-r.lated 
operating par.metars: 

1. Press the SET-UP key in the upper left corner of! the 
keyboard; the SET-UP A display .hould be .een on the 
screen. This displav allows tab stops to be set; it 
does not af!fect graphic operation. 

2. Observe the labels next to the top row of keys (the 
number keys) and press SETUP AlB (the tlSIl keV); 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 displtilCj' four groups of four biniiry 
digits each should b. seen, .long ~ith • T (Transmit) 
SPEED and R (Receive) SPEED indic.tion. The blinking 
cursor should .150 be seen, initi.llV .t the left of the 
screen. 



4. To set-up the Inte~l.ce/Non-Int.~l.ce .ode of operation, 
us. the space bar to .ove th • ., ~Jrso~ to the ~ight unti 1 
it 1. under the l •• t (4th) d111t of the thi~d g~oup. 

The st.te of thi$ dia1t controls the 
Inter1ac./Non-Inte~lace scanning aod.. If it is 0. the 
Dod. is Non-Interlaced. If it i. 1, the .ode is 
Int.r1ac~d. Deter.ine ~hich .ode ia to be us.d Cit must 
•• tch the set-up on th. M7061 9,nc Oener.tor). The 
stat, of the digit, and h.nce the .ode, i~ changed b, 
pr.s~lng· the TOQQLE 1/0 lIeV Cthe -0- .ev). 

5. To s.t-up the 50Hz 160Hz op.r.ting 'r.quencfj. use the 
space b.~ to .ov. the cursor to the ~ight until it i. 
under the l.st C4th) digit 0' the. 90urth group. The 
.tete 0' this digit controls the operating '~.q~encv. 
I' th. dig it isO, the te-r.ina1 is set f·or 60Hz 
op.r.tionJ if it Is I. it is •• t 901' 50Hz op.~ation. 
Determin. ~hlch 're~uenc, is to be us.d (It .ust .atch 
the s.t-up 0' tho "7061 Sync generator). Th. state 0' 
the digit, and hence the frequenc" is changed b, 
pr ••• ing the TOQQLE 1/0 II., (th. -6- II.V). 

6. The Transmit and Receive Sp.eds Cseri.1 baud ~ate.) ca~­
b. changed b, operating the TRANSMIT SPEED C-7- lIeV) and 
RECEIVE SPEED (liS" lie,) lie,s. 

7. Th. video intensit, 0' the VT100-LAlLa can be adJusted 
up or do .. n b, pre.sing the Up-Arj.otll Dr. (;.~ ... n-Arro ... lIe"s, 
r.sp.ctive1" at the uppe~ right 0' the •• in IIevboard. 
[The video cannot be adJusted in this .anner on the 
VRV02 color .onitorl. 

B. When set-up 
silDultaneouslv 
pilrameters. 

is 
..,ith 

c 9~P 1ete, pre.. th e "s" II ev 
the SHIFT IIeV to store the curr.nt 


