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GEK 36010

SYSTEM TEST SET INSTRUCTION MANUAL

1. INTRODUCTION

The GE-PAC 30 System Test Set (often re-
ferred to as a Test Set) is a maintenance
test device which permits manual control of
aGE-PAC 30 Digital System. Indicators
on the Test Set display the contents of all per-
tinent registers and buses within the system.
The System Test Set may be used in main-
taining systems with standard Read-Only-
Memories (ROMs), and is required if a
special maintenance ROM (X-Ray ROM) is
used, The plug-in X-Rav ROM is substi-
tuted for the normal ROM in the system
under test, X-Ray ROM details are pro-
vided in separate publications. The System
Test Set or System Test Set/X-Ray ROM
combination permits rapid check-out and/
or trouble analysis of a GE-PAC 30 Digi-
tal System. The System Test Set is com-
patible with otherGE-PAC 30 Digital
Systems. Unless otherwise noted,
all ,comments in this manual apply

equally to all Digital System Models.

2. SET-UP PROCEDURE

Use the following procedure Lo connect the
Syvstem Test Set to the Digital System.

CAUTION

Remove power from the Digital
System and disconnect it from
its power source before proceeding.

. Carcfully remove the cable
assemblies rom their stor-
age compartment in the Sys-
tem Test Set. ‘

2. Connect the P1 through P3
cable connectors to the J1
through J3 connectors on
the rear of the Test Set.
Refer to Figure 1.

3. Connect the other end of
the cables to the hack panel
of the Digital System. Re-
fer to Figure 1.

4. The System Test Set derives
its power from the Digital
System. Connect the power
cable as follows:

Voltage Wire Color Locationl- Use

+15 Orange TB4-2  Memory
Voltage
Reference
+5 Red TB5-3  Lamp Supply
GRD Black TB5-6 Lamp Ground

5. Clip the final lead (used for the
memory threshold adjustment)
to the hack panel as follows:

GE-PAC 30-1 and -2 - 119=-ME1l-0
(Back panel pin 119,0 Field, MEl board)
6. Check that all conncctors are
mated properly and apply power
to the system. :

1. The locations provided are on the ven-

dor power supply. If a GE-PAC 30
power supply is provided with the sys-
tem, use points on the back panel. The
supply voltages are marked on the back
panel.
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Figure 1. System Test Set Cabling



3. CONTROLS, INDICATORS AND JACKS EXT CLK The EXTernal CLocK po-
tentiometer is used to vary
the frequency of a test

Each of the controls and indicators on the clock which may be substi-

System Test Set control panel is described tuted for the system clock.

in the following paragraphs. Refer to Figure The potentiometer is con-

2. nected only when the EXT
Switch is depressed.

3.1 Controls
MEM When depressed, the MEM-

MEM VOLT The MEMory VOLTage

potentiometer is used to
vary the bias in the core
memory.  The potentio-
meter is connected only
when the MEM Switch is

depressed.

ory Switch enables the MEM
VOLT potentiometer which
is used to test the bias mar-
gins in the core memory.
This switch should normally
he released - if not, mar-
ginal core memory operation
may result.
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Figure 2. Control Panel Layout



A'I'N,
PPI,
and SNGL,

INIT

EXT

CLK ON

SNGL CLK

START

These switches are uscd as
sense switches for the X-
Ray. (Sec Section 4.) If
an X-Ray ROM is not in
place in the computer,
these switches should all
he released, The OFF
NORMal lamp lights if any
are depressed.

T'he INITialize Switch performs
the same function as the INITIA-
LIZE Switch on the front panel,
the Initialize relay in the Pro~
cessor is released. This stops
the clock momentarily, and
clears the ROM address register
and other flip-flops in the system.

When depressed, the EXTernal
Switch enables the clock frequen-
¢y to he controlled by the EXT

C LK potentiometer, If the
switeh is released, the erystal-
controlled cloek in the Proces-
sor is enabled. This switch
should not be operated while the
¢lock is running,

Depressing the CLocK ON
Switch, followed by depressing
START. causes the system
clock to run, The clock may
he stopped by releasing the
CLocK ON Switch, or on an ad-
dress mateh when STOP CLocK
is depressed,

If the clock is off, depressing

the SiNGLe CLocK Switch gen~
erates a single clock pulse, to
cxecute one micro~instruction
at a time.

Depressing the START Switch
permits the clock to start run-
ning if CLK ON is depressed.
The first micro-instruction to
be executed is the instruction
currently in the ROM data reg-
ister, :

INH ADRS

STOP CLK

RD INS

Data Switches

Depressing the INHibit
ADdReSs Switch stops the
ROM address register
clock when the Data
Switches match the ROM
address. Notc that the
Processor clock is still
running and ROM readouts
are still strohbed into the
ROM DATA register even
though the ROM address
register clock is stopped.
This micro-~instruction
will be executed repeatedly.

Depressing the STOP CLocK
Switch enables a continuous
match hetween the ROM ad-
dress register and the 12
least significant hits of the
Data Switches. The Pro-
cessor clock is stopped
when a mateh is detected.

Operation of the ReuaD
INStruction momentary
Switch causes the contents
of the Data Switches to he
loaded into the ROM DATA
Register. This may he oh-
served on the ROM DATA
lamps. The switch is dis-
abled when the clock is
running, i.e. CLK ON
depressed.

These 16 Data Switches,
across the hottom of the
panel, are used to perform
a dual function:

1. The data set into these
switches is inserted in-
to the ROM DATA
Register when RD INS
is depressed with the
clock stopped.

- OI‘_.



The right-most 12 bits
may be used as a con-
stant to match against
the ROM address reg-
ister.

3.2 Indicators

The indicators light when the associated
bit of flip-flop is set.

ROM DATA

BANK

The 16 ROM DATA lamps
indicate the contents of
the last address read
from the ROM.

Indicates the state of
the Bank flip-flop in
30-1 or 30-2 Digital
Systems.

OFF NORMAL Indicates that a least

MATCH

RAH

RAL

one of the following
switches are depress-
ed: MEM, SNGL,
PPF, or ATN,

Indicates a match con-
dition between the 12-
bit ROM Address Reg-
ister (RAH and RAL)
and 12 Right-most
Data Switches.

These lamps monitor the
4 most significant bits
of the second rank of
the ROM Address
Register.

These lamps monitor the
8 least significant bits
of ROM Address Reg-
ister. Ordinarily,
these lamps display

the address of the

next Instruction to

be executed.

S BUS

DFR/IF

AR

J5

J6

3.3 Jacks

Indicates the contents
of the S Bus. For the
30-1, only the right-

most 8 bits are appli-
cable. For the 30-2,
all bits are used.

For the 30-1, the right-
most 8 bits display the
contents of DFR. For
the 30-2, the right-
most 4 bits display the
contents of the Flag
Register; C, V, G,

and L. The next 4 bits
display the state of

the Counter Register.

The remaining 8 bits
in this row of lamps
are used for 30-2
Systems only. Eight
flip-flops are dis-
played as indicated on
the display panel.

Indicates the contents

of the AR, For the 30-1,
only the right-most 8
bits are applicable.

For the 30-2, all 16

bits are used.

BNC connector for
Scope Sync. * The output
of J5 is ground when
there is a match of
ROM Address and the
right-most 12 Data
Switches.

BNC connector. Out-
put of J6 is CLOD in~-
verted three times.



4, OPERATING PROCEDURES

The following procedures assume
that an X-Ray ROM is used in con-
junction with the Test Set,

4.1 Initial Start-Up

1. Connect the Systems
Test Set as outlined in
Section 2,

2. Before power is applied
to the system, care-
fully remove the ROM
mother-board and sub-
stitute the X~-Ray ROM.,

3. Slide the Display Con-
troller mother-board
out of the card file
far enough to discon-
nect the back panel
connectors. It is not
necessary to remove
the cables from the

~ front of the Display
Controller,

4, Release all switches on
the Test Set except
CLK ON, Depress
CLK ON,

5. Turn the Digital System
power on,

6. Depress the momentary
START Switch. This
starts the X-Ray run-
ning.

4,2 ROM Program Execution
The ROM program may be started
at any address by using the following

procedure to load the starting ad-
dress of the ROM subroutine into

6

the ROM Address Register.

1. Release the CLK ON Switch to
stop the system cldck.

2. Depress INIT to initialize the
system.,

3. For 30-1, insert X'5D' (Load
RAH) on Data Switches 0 through
7. For 30-2, insert X'50' on
Data Switches 0 thru 7.

4, Set Data Switches 8 through 15
to the desired RAH address.

5. Depress the RD INS pushbutton
and the SNGL CLK pushbutton to
load the RAH Master Register.

6. For 30-1, insert X'5E' (Load RAL)
on Data Switches 0 through 7.
For 30-2, insert X'51' on Data
Switches thru 7,

7. Set Data Switches 8 through 15 to
the desired RAL address.

8. Depress the RD INS pushbutton
and the SNGL CLK pushbutton to
load the RAL Register and the
RAH Slave Register. The start-
ing address is now displayed on
the RAH and RAL indicators.

9. Depress SNGL CLK. The system
fetches the micro-instruction at .
the selected address and executes
that instruction.

The system may be stepped through each
micro-instruction by continuing to depress
SNGL CLK, or CLK ON may be depresser
to run the micro-program at normal
speed.



4,3 Address Match

The System Test Set permits halting
the system in either of two modes
when the micro-program reaches a
designated address. If an address

is selected and STOP CLK is de-
pressed, the system executes the
instruction at the selected address,
and then fetches the next instruction,
but does not execute it. If, instead of
STOP CIL.K, INH ADRS is depressed,
the ROM Address Register is fro-
zen at the selected address and

the instruction at that address is exe-
cuted repeatedly. Use the following
procedure for address matching:

1. Set the desired match address
on the Nata Switches.

NOTE

Do not select an address
at which the ROM micro-
instruction is a l.oad RAL
or an executed Branch,

2. Depress STOP CILK or
INH ADRS depending upon
the mode of the operation
desired.

3. Resume operation after a
match by simply releasing
INH ADRS, or by releas-

ing STOP CLK and de-
pressing START.

4.4 X-Ray Control

When running the X-Ray ROM program,
it is often desirable to have the pro-
gram continously loop through cer-

tain tests, or to loop through all

X-Rays and only stop on errors. This
is accomplished by using the PPF, ATN,
and SNGL Switches as sense switches
which are interrogated by the X-Ray
program after a set of tests. The func-
tion of each switch is:

1. SNGL - When SNGL is released,
it grounds AUTOLD1. The X-
Ray continously loops through
the Processor X-Rays and the
Memory X-Ray.

When SNGL is depressed, the
X-Ray ROM loops in the Wait
loop after each set of tests.

2. ATN - When ATN is depressed,
it grounds ATNO. The X-Ray
loops in one set of tests, The
operator selects the particular
set of tests by stepping the sys-
tem through the X-Rays with the
EXECUTE pushbutton. Just
prior to executing the test to be
repeated, the ATN pushbutton is
depressed.

3. PPF - If the PPF Switch is de-
pressed, it grounds PPFO0. The
micro-program loops in the
Wait loop if the X-Ray detects
‘an error. The AR indicators
also display an error pointer
code at this time.

If the program is looping in the Wait loop
as a result of the PPF and/or SNGL
Switches, the program may be continued
by depressing the EXECUTE pushbutton
on the Display Panel twice.

The previous descriptions of the SNGL,
ATN, and PPF Switch operation are
applicable for the Processor X-Rays



(START 0 through START 6), and for
the Memory X~Ray (START 10). The
START 7 X-Ray tests the Primary
Power Fall circuit and the False

Sync logic. During START 7, the
SNGL, ATN, and PPF 8witches

have a different significance. To begin
execution of the START 7 X~-Ray, de-
press PPF and then INIT. If the SNGL
Switch is depressed, the program
loops at the end of the test (though

not in the Wait loop). If the SNGL
Switch is released, the micro-program
continously repeats START 7.

4.5 Core Memory Marginal Test

Use the following procedure to deter-
mine the core memory threshold mar-
gins:

1, Continously loop through the
START 10 X-Ray with the PPF
Switch depressed to assure
that no errors are detected.

2. Connect a voltmeter between
ground and the VT testpoint
on the Digital System back
panel (pin 211-1 of MEMO or
MEM1).

3. Set the MEM VOLT potentio-
meter to its mid position and
depress the MEM Switch.

4, Vary the MEM VOLT potentio-
meter to obtain readings from
3 volts to 5 volts., If the Mem-
ory X-Ray fails between these
limits, the memory requires
adjustment or repair. Refer
to the Memory Section of the
Digital System Maintenance
Manual.

4.6 System Clock Marginal Test

If a trouble exists in the system, and it

is suspected that the problem is related
to speed, the variable clock on the System
Test Set may be used as an aid to isolate
the problem,

Use the following procedure to employ
this feature,

1. Monitor the CDO test point on the
Digital System back panel with an
oscilloscope.

2, Start the X~-Ray running through
all Processor tests, SNGL and
ATN Switches released, PPF
Switch depressed. .

3. Release CLK ON, and PPF.

4, Turn the EXT CLK potentio-
meter fully counter-clockwise.

5. Operate the EXT, CLK ON, INIT,
and PPF Switches.

When START is operated, the X-Ray
program runs with the clock at approx-
imately .2MHZ. If the program runs
at this speed, increase the clock speed
in discrete steps until a failure occurs.
Five or ten seconds should be allowed
between each setting to insure that the
X-Ray completes at least 1 cycle.

NOTE

The clock in the Test Set is vari-
able over a wide range and can be
adjusted to be much faster than the
computer crystal frequency. The
crystal frequency should not be
execeeded by more than 10% when
running this test. The X-Rays
should normally be run with the
EXT Switch released.

5. FUNCTIONAL DESCRIPTION

The following description refers to the



ten sheet System Test Set schematic
provided in Appendix 1 at the rear of

this manual (70B113927).

Sheet 1 of the schematic shows the A
Section of each of the Data/Address
switches on the bottom of the System
Test Set panel, and the interconnection
of the switches to the Processor back
panel. As shown on Figure 1 earlier
in this manual, J1 and J2 are on the
rear of the System Test Set. Con-
nectors P1 and P2 are on the cable
assemblies, while the diodes shown
enclosed within dotted lines are
mounted on the connectors which mate
with the back panel (RMI-0 and RMI-1).
Note the momentary (non-latching)
Read Instruction switch contacts shown
in the lower left area of Sheet 1.

When RD INS Switch is depressed,

the condition of switches S00 through
515 is gated into the ROM Data
Register.

Sheet 2 of the schematic shows the
ROM DATA lamps on the System Test
Set Control Panel, and the gates which
drive them. Note that there is not
gating involved. Thus, the ROM

Data lamps continously display the
contents of the RD Register in the
Digital System.

Sheet 3 shows the least significant 8
bits of the AR display and the S Bus dis-
play. Sheet 4 shows the most signifi-
cant 8 bits of these displays, which are
required only with 30-2 Digital Systems.

Sheet 5 shows part of the cable which is
used with the 30-2. The sheet provides

the Instruction Register display in -
such systems. Note the output from
area RJ of this sheet to 6R9. This
ground inhibits the inputs shown on the
top right of Sheet G,

The left half of Sheet 6 shows the RAH
display logic. The four outputs to

Sheet 8 are high when the RAH bit matches
the corresponding S4 through S7 switch
condition. For example, if S4 is depressed
and RAHO4 is set, the MRAHO041 signal
is high. The right half of Sheet 6 shows
the DFR display logic if the Digital Sys-
tem is a 30-1 (see the preceding para-
graph if the Digital System is a 30-2),

Sheet 7 shows the RAL display logic.

Note that outputs to the address match
logic on Sheet 8 are similar to those shown
on Sheet 6 and described earlier in this
Section.

The ROM address match logic is shown
on the left side of Sheet 8. When the ROM
address matches the configuration set

in Switches 4 through 15, the output from
the gate shown in area C5 goes high. This
output is applied to four gates shown in
area C6 through C9. Going from the top
to bottom, the first gate lights the
MATCH indicator on the Control Panel.
If the INH ADRS Switch on the Control
Panel is set, the next gate sends a
signal to the Processor to inhibit incre-
menting the ROM address. If the STOP
CLK Switch on the Control Panel is set,
the output from the next gate stops the
System Test Set clock (Sheet 9). The
last gate provides an output to the ADD
MATCH jack on the rear of the System
Test Set. This output is typically used
to trigger an oscilloscope at a selected
ROM address.



The logic shown in the H and J area of Sheet
8 provides the Digital System clock to the
CLOCK jack on the rear of the System Test
Set, and to the Stop Clock gate discussed in
the preceding paragraph. The PPF, ATN,
and SNGI, Switches are shown in areas LG
and M6, Note that in addition to supplying
sipnals to the Processor, these three
switches and the MEM Switch are ORed to
light the OFF NORMAL indicator. The final

.eircuit on Sheet 8 lights the BANK indicator
when the Bank flip-flop in the 30-1  or
30-2 Processor is set.

Sheet 9 of the schematic shows the Svstem
Test Set clock and control logic. Assume
first that the normal Processor internal
clock is being used. In this case, the CLK
ON Switch,shown in arca G6, is depressed
to remove the ground from IC05-10 (area
C7). The CLKOFT0 signal is then forced
high via gates at B7 and C2 when the START
Switch at E7 is depressed. The Processor
clock runs novmally until a STPO signal is
roccived on an ROM address mateh, or un-
til the CLK ON Switch is released,

If the External (System Test Set) clock is
used, the EXT Switch,shown in area AR, is
depressed,  The normally-open contacts
close to generate a CLKOFFO0 signal which
stops the Processor clock until EXT is re-
leased. The normally-closed contacts re-
lease the flip-flop shown in area C9. When
CLK ON is depressed, followed hy START,
the flip-flop is set. The high output from
the flip=flop enables the gate shown in area
IF9.  The other input to the gate is the out-
put [rom the external clock multivibrator
circuit which is shown in the lower right
arca of Sheet 9. The output from the gate

10

in area F9 generates the EXTCLKO signal
to the Processor via gates shown in areas
G2 and H2. The clock continues to run at
the frequency selected by the EXT CLK
potentiometer shown in area M6, until the
flip-flop shown in area C9 is reset. The
flip~-flop may be reset one of three ways:
hy SCLR1 from the Processor, by STPO
from Sheet 8, or hy the CLK ON Switch
(shown in arca EG) being released. Note
the SNGL CLK Switch shown in arca HT7.

If the CLK ON Switch is released, the flip-
flop shown in areas G8 and H8 is set each
time the SNGL CLK Switch is depressed.
The flip-flop output produces a clock pulse
each time SNGL CLK is depressed.

The Initialize Switch, shown in area H6,

- produces a POWO0 signal to the Processor

each time it is depressed. The MEM VOLT
potentiometer selects a memory threshold
voltage which is applied to the Processor if
the MEM Switch is depressed and the clip
lead is installed.

6. MAINTENANCE

Maintenance on the System Test Set itself is
normally restricted to the periodic replace-
ment of indicator lamps. The lamps slip
straight out from the front. It is normally
possible to remove the lamp by hand. The
replacement lamp, GE -PAC 30. Part Num-
ber 33-011 or Sylvania Part Number 12ESB,

is simply pushed into place by hand.

If a trouble is encountered in the System T
Set, use the Functional Description provici‘&,
in Section 5 and the schematics provided in
Appendix 1 to locate the malfunction.



APPENDIX 1

DRAWINGS

This Appendix provides the schematic drawings necessary
to maintain the System Test Set. The drawings are desig-
nated 70B113927, Sheets 1 through 10.
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