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PREFACE

This manual is provided for the use of technical
personnel engaged in PB250 Computer installa-
tion, operation, checkout, and maintenance. It
is assumed that such technical personnel are

familiar with basic computer technology.
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I. DESCRIPTION

A. GENERAL (Figure 1-1)

This publication comprises operating and maintenance instructions for
the PB250 Computer manufactured by Packard Bell Computer, Los Angeles,

California.

Detailed description and applicable leading particulars are contained

in Volume I of this manual.

B. CONTROLS AND INDICATORS

The controls and indicators on the front panel of the PB250 are shown
in Figure 1-2 and the applicable functions are described in Table 1-1. The
controls and indicators on the front panel of the PS-7 Power Supply are shown
in Figure 1-3 and the applicable functions are described in Table 1-2. The
Flexowriter manual controls and indicators are shown in Figure 1-4 and the
applicable functions are described in Table 1-3. For further information on
the Flexowriter switches and keys refer to the vendor's manual, shipped with

the Flexowriter.



OPERATION OPERAND COMMAND
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Figure 1-2. PB250 Control Panel
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Figure 1-3. PB250 Power Supply Control Panel
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Table 1-1. (Sheet 1 of 2)
PB250 CONTROLS AND INDICATORS

Control or Indicator Color Function and/or Indication

OPERATION Green Within certain limitations, these
six indicators specify which op
code has been executed, i.e.

ADD (command 14 in octal),

LOAD A (command 05 in octal) etc.
Using a light on to indicate 1 and a
light off to indicate 0, the pattern
001100 represents the command

ADD in binary format.

OPERAND Green These five indicators specify the

line number portion of the address.

COMMAND Green These three indicators specify
from which command line the com-

mands are being executed.

O'FLOW Green This indicator is on when an over -

flow has occurred.

PARITY Green This indicator is on when a parity
check error is present, or a halt

occurs.
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Table 1-1. (Sheet 2 of 2)

PB250 CONTROLS AND INDICATORS

Control or Indicator

Color

Function and/or Indication

FILL

This switch is used to load the
bootstrap routine. When this
switch is in the ON positicn, it
sets up certain conditions which
command the computer to read
and store the bootstrap informa-

tion into memory line one.

TEST 1

This switch is used in marginal
testing of the computer circuitry

(see Section IV).

TEST 2

This switch is also used in mar-
ginal testing of the computer

circuitry (see Section IV).

POWER

White

This backlighted indicator switch
is used to apply power to the com-
puter, and remains lit as long as

power is applied to the computer.
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Table 1-2.

(Sheet 1 of 2)

PS-7 POWER SUPPLY CONTROLS AND INDICATORS

Control or Indicator Color Function and/or Indication

Power Switch This toggle switch is used to apply
ac power to the computer POWER
switch.

Indicating Lamp Amber The indicating lamp is lit when the

PS-7 power switch is in the ON

position.

Circuit Breaker Switches

The four magnetic circuit breaker
switches provide circuit protection
against overload of voltage supplies

within the PS-7.

Output Voltage Meter

This meter is used in conjunction
with the Voltage Selection Switch

to check indicated voltages. The
meter also is used in calibration

of the +6 and -12-volt dc output
voltages. When these voltages

have been correctly adjusted, the
needle will be in NOMINAL posi-
tion. Other indications are plus

or minus percentages of the nominal

output voltage.
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Table 1-2. (Sheet 2 of 2)

PS-7T POWER SUPPLY CONTROLS AND INDICATORS

Control or Indicator Color Function and/or Indication

Voltage Selection Switch This four-position rotary switch
allows selection of a particular

voltage as shown on the switch.

12 V ADJUST These potentiometers are used to
6 V ADJUST adjust the +6 or -12-volt output
voltages to the required reading

on the Output Voltage Meter. *

*For correct adjustment procedures, refer to Section II of PS-7G
Power Supply Technical Manual PBC 3006.
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Table 1-3. (Sheet 1 of 2)
FLEXOWRITER CONTROLS AND INDICATORS

Control or Indicator Color Function and/or Indication

ENABLE Switch This switch is used to interrupt
the PB250 computation process,
and condition for use switches

and keys of the Flexowriter.

BREAKPOINT Switch This switch causes signals to be
sent to the PB250 which may be
tested by TES (Transfer on
External Signal) command, and
together with the ENABLE switch
in down position will clear the
parity flip-flop (PARITY indicator
light lit, see Figure 1-2).

"I'" Key When the "'I'' key is operated
with the ENABLE switch in down
position, the PB250 will be set
to execute the command in mem-

ory location 00001.

n"C!" Key When the '""C'' key is operated
with the ENABLE switch in down
position, the PB250 will read and

execute the next desired command,

1-8



Table 1-3. (Sheet 2 of 2)
FLEXOWRITER CONTROLS AND INDICATORS

Control or Indicator Color

"C!"' Key and then halt. The "C'" key is

(Continued) referred to as the '""single-cycle
key."

Indicating Light White When the indicating light is lit,
it indicates that the PB250 is
ready to receive information.

B-1. ELAPSED TIME INDICATOR

The five digit elapsed time indicator is mounted above the computer
master circuit breaker on the spine inside the computer. The indicator
employs a synchronous motor for 50-60 cycles per second operation, and
accuracy of the unit is determined by the regulation of the line frequency.
Power consumption of this unit is approximately 3 watts at 115-volts ac and
it will operate reliably within a voltage variation of £10%. Temperature rise
of the motor is less than 45°C at rated voltage and frequency; tolerance on

the reading, at 50-60 cycles per second, is *l digit.

B-2. MASTER CIRCUIT BREAKER

The computer master circuit breaker is mounted below the elapsed
time indicator on the spine inside the computer. The single pole circuit
breaker has an electrical rating of 125-volts ac, 60 cycles per second, 0.020
amp to 50 amps. Circuit interruption may occur at 1% but must occur at 25%

over the rated load.
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II. INSTALLATION

A GENERAL

This section of the manual covers the basic considerations pertinent
to installation procedures for the PB250 Computer or computer system. The
initial installation of the PB250 Computer is made by a customer service

representative of Packard Bell Computer Corporation.

B. INSTALLATION REQUIREMENTS

The following paragraphs discuss the preinstallation, installation, and

preoperational requirements for the PB250 Computer.

B-1. SPACE

The PB250 Computer has been constructed to occupy a minimum space,
whether table or rack mounted. Figure 2-1 shows the typical space require-
ments of the PB250R. Both equipments require identical extension areas, but

differ in height requirements.

Prior to the installation of computer or computer system, considera-
tion must be given to the space required for storage of tapes, spare parts,

tools, test equipment, and other miscellaneous equipment.

B-2. PREINSTALLATION

Before a decision is made on the precise location of the PB250 in the

selected area, the following points should be observed.




a)

b)

d)

Ensure that computer programmer will have unobstructed view
of the PB250 Computer and Flexowriter, and other associated

equipment, from a given position.

Ensure the existence of ample good lighting in the data process-

ing area.

Ensure isolation of the PB250 Computer from noisy machinery
of manufacturing areas. Noise may distract the computer pro-

grammer and lead to possible errors.

Ensure that the data processing area is restricted to authorized,
qualified personnel. Ideal facilities are such that the computer
programmer may work while completely free of any interruption

or diverting influence.

B-3. TEST AND MAINTENANCE EQUIPMENT

In addition to the requirements contained in paragraph B-1, consider-

ation must be given to the space required for test and maintenance equipment.

The following equipment is recommended for proper test and mainte -

nance of the PB250 Computer.,

a)

b)

d)

Oscilloscope. Tektronix Type 545A with 53C and CA Plug -In

Units.

Module Tester. Packard Bell, Type MT-I, for testing all

modules and delay lines.
Work Bench. To facilitate working on modules or units.

Electrical Outlets. A sufficient number for connection of test

equipment and soldering irons.
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e) Filing System. The initiation of a filing system will greatly
assist the recording of modifications, changes or malfunctions
of equipment. Reference to this record may help to establish
a failure rate of the computer or computer system and provide

data useful in troubleshooting.

Up-to-date schematics of the equipment should be readily available in
the immediate vicinity of the computer. A system may be established in the
field service group to cover modifications and changes which can be helpful
to other field service engineers. A documentary paper detailing the latest
changes should be published periodically and made available to all personnel

concerned with the equipment.

B-4. ENVIRONMENT

For proper PB250 Computer operation, the ambient temperature in
: o} o
the data processing area must be between the limits 41°F and 113°F (5 C
and 4500). Most data processing areas are air-conditioned to maintain a

stable temperature for the equipment.

B-5. POWER

Operating power for the PB250 Computer is a 115-volt, 60-cycle,
single-phase input which should be free of transients and have reasonably
good regulation. The computer operates satisfactorily between the param-
eters with line voltage variations between 100-volts ac and 125-volts ac
(115-volts ac optimum) and under normal conditions, draws approximately

110 watts.

B-6. CABLING

Installation of the cables from the PB250 Computer and the Flexo-
writer has been simplified by keying of the connectors. The cables consist

of one input, one output, and two ac line cords. During installation of the
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computer or computer system, it is preferable that interconnecting cables

be run in channels beneath the floor level. This method ensures a neat sys-

tem layout and eliminates possible hazards to personnel.

C. PRECAUTIONS

The following precautions must be observed when installing or oper-

ating the PB250 Computer.

1)

2)

3)

4)

5)

If the unit is to be uncrated by other than a Packard Bell Com-
puter representative, caution must be exercised when remov-
ing the base of the shipping crate. The large Phillips-head
bolts must be removed one at a time and similarly replaced by
the bolts supplied in the attached plastic bag. The one-by-one
sequence is important because these bolts support the power
supply.

Do not attempt to remove the balance weight from the base of
the PB250R (rack-mounted) computer unless the computer has

been securely bolted down.

Use caution in extending the PBZ250R Computer or Flexowriter

from the rack frame.

Do not attempt to unlatch or open the sides of the computer

until the unit has been fully extended.

Do not attempt to move the computer until the sides are closed

and the front handles latched.
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III. OPERATION

A, GENERAL

The PB250 Computer is designed to function efficiently as a systems
component to connect directly with various items of peripheral equipment.
These devices are fully described in Packard Bell Computer Technical

Manuals as listed below.

1) MTU-1 Magnetic Tape Unit PBC 1014
2) MTC-1 Magnetic Tape Control Unit PBC 1015
3) HSB-N High-Speed Buffer Register PBC 1007
4) HSR -1 High-Speed Reader PBC 1010
5) HSP-1 High-Speed Punch PBC 1009
6) MX-1 Memory Extension PBC 1011
7) PS-7G Power Supply PBC 3006
8) PS-8 Power Supply PBC 1013
9) Flexowriter PBC 1016
10) Interface PBC 1005
B. OPERATING PROCEDURE

The sequential operating procedure for the PB250 Computer is as

follows:

1) Preoperational Setup

2) Operational Procedures
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B-1. PREOPERATIONAL SETUP

The following procedures are to be followed for preoperational setup:

1) Make certain that cabling between computer and Flexowriter

are properly secured.

2) Check that all switches on computer and Flexowriter are off or

in normal position.

3) Check that ac cables from computer and Flexowriter are con-

nected to proper external source of 115-volt ac power.

4) Open computer and set circuit breaker switch to ON position.

(Breaker switch is located on spine of computer.)
5) On front panel of power supply set all breaker switches to ON.
6) On front panel of power supply turn power switch to ON.

7) On computer front panel press POWER switch to ON. After
pushbutton release make certain that switch remains back-

lighted.

8) On Flexowriter set POWER switch to ON.

B-2. OPERATIONAL PROCEDURES

The following step-by-step procedures are followed,a) check the

Flexowriter,and b) load the computer, and c¢) check computer operation.
1) On Flexowriter insert bootstrap tape into reader mechanism.
2) On front panel of computer set FILL switch to ON.

3) On Flexowriter press ENABLE switch, then press and release
BREAKPOINT switch. (BREAKPOINT switch will reset parity
ilip-flop.) The computer begins to read tape. The computer

will stop after the first stop code has been read.
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4)

5)

6)
7)
8)

9)

When tape stops turn FILL switch to OFF.

To start computer operation under computer control, press

ENABLE switch on Flexowriter to down position.

On Flexowriter strike "I'" key.

On Flexowriter press BREAKPOINT switch to down position.
On Flexowriter release BREAKPOINT switch.

On Flexowriter release ENABLE switch. Computer operation

will begin.

3-3
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IV. MAINTENANCE AND TROUBLESHOOTING

A GENERAL

The PB250 Computer is designed to function with a comparatively
trouble-free life and the necessary maintenance is at a minimum. However,
the computer should be regularly tested under marginal conditions. If the
computer fails to meet these marginal requirements, the probable cause may

be a weak module card.

The following paragraphs are intended as a guide in performing margin-
al checks on the ability of the computer memory and of all the commands to

function properly under marginal conditions.

B. MARGINAL CHECKING

To find the margin of safety between the condition of a system and the
point of failure, use is made of marginal checking. In the PB250, this pro-
cedure is normally followed in routine maintenance to locate deteriorating
components before they cause system failure, although in many instances,
routine marginal checking may not be necessary due to the comparatively long

life of modern transistors. Marginal checking of the PB250 is accomplished

by use of:
1) PROBE I Diagnostic Routine.
2) TEST 1 and TEST 2 switches on the computer control panel

(Figure 1-2),



3)

Varying the +6 and -12 voltage levels on the PS-7 Power Supply

between +5% limits (Figure 1-3).

CHECKING PROCEDURE

The marginal checking procedural steps are as follows:

a)
b)

c)

d)

e)

f)

g)

Load and start operation of PROBE I (see paragraph C, below).

Set TEST 1 switch to ON position.

Wait two minutes then set TEST 1 switch to OFF position. If
failure exists the diagnostic routine type-out will indicate where
the marginal command or commands are located. Refer to
Bootstrap Diagnostic Routines to check commands and identify

marginal components.

Set TEST 2 switch to ON position.

Wait two minutes then set TEST 2 switch to OFF position. If
failure exists the diagnostic routine type-out will indicate where
the marginal command or commands are located. Refer to
Bootstrap Diagnostic Routines to check commands and identify

marginal components.
NOTE

Both TEST switches must not be in
ON position at the same time or an

illegal indication may result.
Set Voltage Selector switch to 6.

Allow PROBE I to run, and decrease the +6-volt supply by 5%
by means of the adjustable control on the power supply front
panel (Figure 1-3). Adjust meter indication to NOMINAL, if

no failure is apparent, proceed to steph. If failure exists
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the diagnostic routine type-out will indicate where the marginal
command or commands are located. Refer to Bootstrap
Diagnostic Routines to check commands and identify marginal

components.

h) Allow PROBE I to run, and increase +6-volts by 5% as explained
in step g. Adjust meter indication to NOMINAL, if failure exists
the diagnostic routine type-out will indicate where the marginal
command or commands are located. Refer to Bootstrap Diagnostic

Routines to check commands and identify marginal components.
i) Set Voltage Selector switch to 12.

i) Allow PROBE I to run, and rotate voltage selection switch on the
power supply front panel to 12. Decrease -12-volts by 5%as
explained in step g. Adjust meter indication to NOMINAL, if no
failure is apparent, proceed to step k. If failure exists the
diagnostic routine type-out will indicate where the marginal com-
mand or commands are located. Refer to Bootstrap Diagnostic

Routines to check commands and identify marginal components.

k) Allow PROBE I to run, and increase -12-volts by 5% as explained
in step g. Adjust meter indication to NOMINAL, if failure exists
the diagnostic routine type-out will indicate where the marginal
command or commands are located. Refer to Bootstrap Diagnostic

Routines to check commands and identify marginal components.

g, PROBE I DIAGNOSTIC ROUTINE (C AT. & 9003 )

A description of the PROBE I diagnostic routine is provided in Table
4-1, followed by the program listing in Table 4-2 and the flow diagrams in

Figure 4-1.



Table 4-1, (Sheet 1 of 10)
PROBE I DIAGNOSTIC ROUTINE

Purpose:

To test the read-write circuitry of the PB250 memory
under operator control.

To check all commands in the PB250 under marginal
operation.

To check the punching and reading phases of the Flexo-
writer.

In addition, the program may link test routines for
various peripheral equipments by changing one of the
commands (see Use).

Restrictions:

Lines 00 through 07 must be in the machine. Line 00
must be a medium line.

If more than minimal operation is desired, an external
switch bank must be connected to the computer.

Storage:

Allsectors of lines 02 and 03 are used by the program.
Sectors 000 through 051, and sector 377 of line 01 are
used by the bootstrap loader. The contents of these

sectors may be destroyed once the program is loaded.

All line 00 sectors are used for temporary storage.

Timing:

When checking memory, the program requires approxi-
mately three seconds to write and read one line (opti-
mized).

When checking commands, the program requires about
one second to test all commands in one line.




Table 4-1. (Sheet 2 of 10)

PROBE I DIAGNOSTIC ROUTINE

Timing: When checking the punch-read phase of the Flexowriter,
i f
(Continued) the program proceeds at the Flexowriter speed of 15
characters per second.
Use: 1. Loading

Two tapes are available; one has its own boot-
strap loader, and the other may be loaded by the Octal
Utility Package. Total time required to load the pro-
gram is (depending on the tape used) 3-1/2 - 4 minutes.

a. Bootstrap Loading

This tape may be loaded by bootstrap con-
trol through conventional use of the FILL switch on the
console. Upon completion of loading, if there is no
checksum error, control is transferred to sector 000
of line 02. A TRU command to 00002 will be placed in
sector 000 of line 01 by the bootstrap so that control
may be returned to the beginning of the program at any
time by using the ENABLE switch and I key. If there
has been a checksum error, the machine will halt and
display a line number of 37}8 on the OPERAND lights.

b. Octal Utility Package Lioading

This tape may be loaded by the Octal

Utility Package by inserting the tape in the mechanical
reader and striking the F key. Be sure the BREAK-
POINT switch is raised, or loading will halt half way
through. Should this happen, the remainder of the tape
may be loaded by re-striking the F key. On completion
of successful loading, the keyboard light will come back
on and control may be transferred to the program by
striking the T key. If there has been a checksum error,
the machine will halt and display a line number of 3-'?)8-
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Sector 000 of line 02 is the beginning of the pro-
gram and contains a HALT with a line number of 30) .
The HALT instruction indicates the beginning of the
program and allows the operator to set up the desired
switch configuration. Once everything is in order, the
program may be started by clearing parity and raising
the ENABLE switch.

2. Modes of Operation

There are two basic modes of operation in the
program; Memory and Command. The mode is deter-
mined by the position of the BREAKPOINT switch as
follows: with BREAKPOINT in the raised position the
program operates in Memory Mode (Write-Read II);
with BREAKPOINT in the depressed position the pro-
gram operates in Command Mode. In Memory Mode
all lines may be checked except lines 00, 01, 02, and
03. In Command Mode, all commands are checked
except DVR, RTK, PTU, and BSO. With no external
switch bank connected, the program will check lines 04
through 07 in Memory Mode and lines 03 through 07 in
Command Mode. For more specific or extended uses,
an external switch bank must be connected to the com-
puter.

B Switch Bank

For more effective operator control, the pro-
gram has been set up to scan a switch bank and limit or
extend its operation according to the switch settings.
The switch bank should be connected so as to be addres-
sable by TES commands on lines 10 through 17. The
switches should be wired such that transfer of control
will be effected when a switch is in a raised position.
Wiring instructions and lists are in Section VI, Logic
Diagrams.
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The switch bank is divided into two sections of

four switches each.

The four left-hand switches define

an instruction, and the four right-hand switches define

an address.

All address designations are in octal.

a. Memory Mode

The following sub-table shows the switch
controls for operation in the Memory Mode.

MEMORY MODE

Switch Line

Raised

Lowered

10

Program halts after check-
ing specified lines.

Program continues after
checking specified lines.
Switches are rescanned for
new instructions.

11

Program will only WRITE
random numbers into
specified lines.

Program write-reads continu-
ously through all specified lines.

12

Program checks only
that line indicated on

PODRESS GuoTLeiss

Program checks all lines from
04 up to line indicated on ad -
dress switches.

13

Program write-reads
lines 04 through 17.

Program write-reads lines
04 through 07.

When the program is instructed to halt (switch

10),

it will halt and display a line number of 30)_ which

indicates the beginning of the program. Clearing parity

at this point will resume computation.

Where possible
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ambiguities occur, lower numbered switches have
priority over higher numbered ones. Thus, if switches
12 and 13 are both raised, switch 13 is ignored. With
switch 11 raised, random numbers are stored continu-
ously throughout memory but no checking is done.

When it is desired to return to Write-Read (by lowering
switch 11), the ENABLE switch must be depressed and
the I key struck to return control to the beginning.
Failure to do this will cause the program to go directly
to the Read phase of the Write-Read program and an
apparent error will occur due to the fact that the origi-
nal random number is no longer correct. No complica-
tions will result other than the usual error punch-out
which may be interrupted by pressing the ENABLE
switch.

If an error is detected during a Write-Read
phase, the Flexowriter will punch out the sector and
line where the error occurred, followed by the number
that should have been found and the number that was
found. If the error is one of parity, the machine will
halt and display an 05 code in the OPERATION lights
and the line number where the error occurred in the
OPERAND lights. Clearing parity will resume punch-
out. Whenever five consecutive errors are noted, the
entire line is assumed to be bad and the program will
continue with no further punch-out for that line.
Switches may be altered during any phase, but their
states will not be determined until the current phase is
complete. This is a cardinal rule for all operations in
the program.

NOTE

No new phase will be initiated, regard-
less of switch positions, until the current
phase is complete. In some cases, this
may be 30 or 40 seconds.
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Switches 14 through 17 indicate a line address
associated with the operation indicated in switches 10
through 13. Thus, 1001 on the switch bank specifies
line 11) . A line configuration of 0000 will indicate
lines 04 through 07/17 are to be checked, depending
upon the state of switch 13. In this case, switch 12 is
ignored. Line configuration 0001, 0010, and 0011 are
unused in this mode and will be rejected. In the event
unused codes are encountered, the program will loop
and rescan the switch bank until a legitimate combi-
nation is indicated. Sector 073 of line 02 contains a
TAN command which notes if an illegal combination is
present and returns control to rescan the switches. If
so desired, these unused positions may be used to
transfer out of PROBE I to other test programs by
changing the TAN command to transfer to the desired
location. When returning from an external test pro-
gram, a transfer to sector 000 of line 02 will halt com-
putation at the beginning of PROBE I. If it is desired
to return to PROBE I without halting, transfer should
be made to sector 001 of line 02.

b. Command Mode

The following sub-table shows the switch
controls for operation in Command Mode.

COMMAND MODE

Switch Line

Raised Lowered

10

Program halts after each Program continues after

each block is checked.
Bloc tQu—:.Qa.

49
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COMMAND MODE (Continued) /2. .

Switch Line

11

Raised

Program repeats current
block using same number
only if error occurs.

Lowered

Program halts if error in
current block and displays
block number in OPERAND
lights.

12

Program repeats current
block using different num-
bers unless error.

Program continues to next
block in sequence with a differ-
ent number unless error.

13

Program executes com-
mands in all lines, 03
through 17.

Program executes commands
in all lines, 03 through 07.

There are 20)_, command blocks in this mode
which operate with random numbers where applicable.
Command blocks are humbered 01)_ through 20)_, con-
secutively and the commands checked in each block are
listed below. When one block is complete, if no error
is noted, the next block in sequence is checked, and so
on. When the last block has been checked, the program
is moved to the next higher line and the process repeats.
When the last line has been checked, the program re-
turns to scanthe switches and proceeds from there. The
time required to check the entire 16) blocks is about
one second and the progress of the program through the
lines may be noted by observing the K flip-flops on the
computer console.
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Whenever the program executes a halt in this
mode, the block number where the halt occurred will be
displayed on the OPERAND lights except when the last
block is reached and the program returns to the begin-
ning, at which time the line number displayed will be
30)_. If switch 10 is raised, the program will halt
unconditionally after each block. Thus, if it is desired
to repeat block 06 continuously, switch 10 should be
raised and the program cycled by means of the ENABLE
switch until 06 appears on the OPERAND lights. Then
switch 12 should be raised, switch 10 lowered, and the
program allowed to run. In this manner, block 06 will
be checked continuously with different numbers until an
error is detected or the switch configuration is changed.

Switches 14 through 17 define an address to be
used in reference to the other switches. A switch con-
figuration of 0000 will automatically check lines 03
through 07/17 depending on the setting of switch 13. An
address of 0010 will initiate a punch-read phase. In this
phase, five inches of leader are punched, followed by a
marker character of 8 ""ones' and 64 frames of random
digits. When the last frame has been punched, another
five inches of trailer is punched and the frames punched
are read back into the machine and checked. During
punch-out, there will be sufficient time for the operator
to insert the tape in the mechanical reader so that read-
ing may be started immediately on completion of punch-
ing. When an error is detected, the reader halts momen-
tarily (about three seconds) and the light on the Flexo-
writer flashes. If the ENABLE switch is pressed while
this light is on, the character just read may be viewed
in the OPERATION and OPERAND lights on the console.
By comparing the state of the lights against the frame
just read, the operator may determine which read chan-
nel has failed. If the frame and display agree, then the
error occurred during the punch phase. Raising the
ENABLE switch will allow resumption of the test. When
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the test is complete, the program returns to the begin-
ning and halts with a line display of 30}8.

All other configurations of the address switches
indicate which line is to be tested. Only the particular
line indicated will be tested. Line 01 may be tested,
but if the Octal Utility Package is in this line, it will be
destroyed. When the program is loaded by bootstrap, a
TRU command to 00002 is stored in sector 000 of line
01 so that control may be returned to the beginning of
the program at any time by use of the I key. This TRU
command is also in sector 000 of line 03 and, when line
01 is tested, this command will be moved to 00001 so
that the operator may still return to sector 000 of line
02 even after destroying the former contents of line 01
by checking that line.

The following sub-table lists the command blocks
by number (in octal) and the commands checked in that
block. Commands which are not listed in this sub-table
are considered to have been checked elsewhere, i.e.,
LAI, CIB, etc.

COMMAND BLOCK NUMBERS

Block Diagram Commands Checked
01 IAC, IBC, ROT
02 LDC, CLA, ADD, SUB
03 MUP, DIV
04 MAC, AMC, EXF, AOC
05 LDP, STD, DPA, DPS, TOF
06 TAN, TBN, TCN, TRU, CLB
07 LDB, STB, EBP, IAM
10 LDA, CLC, STC, NAD, SAI
11 RSI, CAM
12

MLX, LST
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COMMAND BLOCK NUMBERS (Continued)

Block Diagram Commands Checked
13 RFU, DIU, TES (36)
14 LRS, GTB  (z:
15 NOP
16 SBR, LSD
1T BSI, STA
20 SQR
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LOCATION INSTRUCTION ’j:‘:g'i't" REMARKS
000 000 0030 HLT = Start of program
001 00250702 LDP

002 00050000 & CONST Clear A and put marker bit in B
003 000 0000; CONST]

004 020571003 MCL Initialize

005 :050 77105 | TES

006 . 04751400; ADD Add 1 if switch lowered
007 00000001 CONST

o1 . 052 2110; LST 1

011 047 3602; TBN_ Exit if B negative
012 11250100; IAC

013 125 0500, LA

014 13551400 ADD Increment line

015 000 0001 : CONST

016 145 1100; | STA

017 044501005 IAC Return to next switch
020 04553700; TRU Read switches

021

022 02350402 ; LDC Begin memory mode
023 000 0002; CONST

024 015 1000; STC Set first line = 04
025 034 2210; RST 6

026 032 3502; TBN Switch 13

027 03050402; LDC

030 000 0043 CONST 513; last line = 07
031 03451000; STE

032 03350402 ; LDC

033 000._0047; _.-._._EQ_NE 513; last line = 17
034 014 1000; STC

035 037 2200; RSI 1
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— — : — — e ———
LOCATION INSTRUCTION e |- REMARKS

036 042 3602} TBN Switch 12

037 04050402 st

040 076 3502 | TAN] S512; Disable setting of last line
041 04453702; TRU

042 04350402 LDC

043 015 11003 [:ST}}_ S12; Enable setting of last line
044 075 1002; 5TC '

045 050 22104 RST g

046 © (05653702; TRU

047 000 1100 STA Save scanned word

050 | 05150502; L

iy 000 0377 CONSTI " Take one's complement

052 000 1500; SUB

053 100 7735; TES B.P.

054 022537023 Ui

055

056 062 3602: TBN Switch 10

0517 06050402; LDC

060 00153702; LTREI 10; Set return for no halt
061 06453702; TRU

062 06350402} LDC

063 00053702 ; EI‘RIﬂ $10; Set return for halt

064 264 1003; STC

065 072 2110; LST 4

066 000 4500; CLA

067 075 2110; LST Save address only

070 003 5602; CAM If address = 0000, exit

o7 077 7502; TOF to Write-Read II

072 023 1502; SUB Subtract 4,
- 073 001 3502; TAN If negative, return to rescan
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Cocatron NsTRUCTION STHoLIC REMARKS

ars REa ¥a0e; ADD Not negative, restore address
973 [ors 1100;] TAN Address = first line if 512
076 014 1100; STA Address = last line

077 12454400; CLC Set read mode and exit

100 10150402 LDC Begin command mode

101 000 ?041_, __COES;I Set index = 03

102 : 103 1037; STC

103 10954008+ ___ EBP For switch 13

—— 37757720; CONST

105 110 3502; TAN

106 030 0402; LDC S_l3; set l-a.st line = 07

107 11153702; TRU

LA 933 o8y LRe | S13; set last line = 17

il 012_1000; STC

(AES 000 0100; | IAGC |
113 033 4202; | iM_E Extract off address

s 000 0300; ol

115 003 5602; CAM Exit if address = 0000

116 372 _7503; TOF

117 12055602 & .CAM

120 000 0001; CONST Eixit to punch-read if address
12 265 7503; TOF =9ade

122 123 1137; STA Otherwise address to index
123 012 1100; STA And last line

124 37253703; TRU Exit to command mode

125 160 1002; STC Store phase constant

126 12750502; LDA

127 047 2646;  |CONST Prestore first random number
130 004 1100; STA

131 005 1100; STA
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LOCATION INSTRUCTION ’;:23'6':
132 141 3402; TCN
133 135 2100; LSD
134 160.1002; STC
135 005 05003 LDA
136 004 11003 STA
137 155 06003 ks
140 14351237, STB
141 143 2200; RSI
142 160 1002; STC
143 17153702 TRU
144 152 3402; TCN
145 14650702; LDP
146 000_0000; CONST
147 200 5600 CAM
150 0071200 STB
151 15453702 TRU
152 15350502 ; LDA
153 200 11001 STA
154 156 1102; STA
155 16457100; MCL
= = CAM
156 200 1100 STA
157 24050400; LDC
160 377877771 CONST
161 244 75023 TOF
162 250 3402; TCN
163 266537023 TRU
164 165506003 LDB
165 35556567 | CONST
166 16750402 LDC
167 046 22331 CONST

Test phase constant

Was read, set write
Ki —3p Ko

First line to index

Was write, set read

Test phase constant

= read

Reset error counter (Ce)

and prestore CAM

Presatore STA

Put store-check sequence in line 00

Store and check sequence

With Ki

= +2304555
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L;:unou INSTRUCTION 5;:'23'5'527-'_—— REMARKS

170 220532003 MUP Generate Ki + 1

17 004 0500; LDA

172 005 11003 STA Ko— ¢ Ki

113 13753702; | TRU

174 007 1000; STC (From 276) Ce + 1 = Ce
175 17651102; gis Save Nr = read phase number
176 CONST

177 016 05005 LDA

200 20151502; SUB Prepare to pick up

201 000 5100; CONST Nw = write phase number
202 = 203 1102 i STA

203 204 05001 LDA Pick up Nw

204 Bl sTA

505 016 OEEEO} LDB With CAM in check sequence
206 000 4500; CLA

£ot s B0 S E_iel

210 000 01003 IAC Save S55 in C

511 212 06373 LDB | With index for LL

212 233 2110; LST 16

213 000 0100; IAC Merge with SSS

214 227 2210; RST 10

215 006 1200; STB Save for punch out

216 418 0705 LDP Save 37606 and 37706

217 22054400; CLC

220 22551200; STB Save B for next random number
221 010 1300; STD

200 012_1000; STC To reset space counter
223 306 0702; LDP Set space punch mode and
224 263 1302; g%n tmit = 5

225 22650600; LDB
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LOCATION INSTRUCTION b bt 2o REMARKS

226 23653700 TRU Exit to store-check sequence
227 000_45003 CLA

530 23421104 LST 3, to extract one digit

a3 006 1200;. STB Save rest for later punching
232 000 4300; CLB

233 000 4400, e Copy digit to C

234 235 0000; MAC

nae 003 5602; CAM Is digit = 07

236 ~. 000 4100; GTB To check parity

a3v 000 0100; IAC Return original digit to A
240 243 3402; TCN Parity odd or evén?

241 245 1402 ADD | Was even, add 1 At 17
242 241 7502: TOF Digit was zero, add again
243 _5313140.2; ADD Add into WOC

244 24554500, | CLA No error, reset Ce

245 000 0004;  |[CONST =1at 17 |

248 247511003 STA In Ce

247 313537023 TRU Punch return

250 25650500 LDA With CAM/STA

251 000 1400; ICONST WOC skeleton and delay number
o502 277 29104 RST Put command in B

253 247 0502; LDA With punch return

254 376 1306; STD .

255 251 0402 LDC To line 06 for punch-out
256 37653706; TRU

a57 26051402; ADD

260 001 0000; CONST Increment sector

261 27651100; STA

262 000 6116; wocC Carriage return

263 000 0000; CONST| For punch limit
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LOCATION INSTRUCTION Frvagas REMARKS
264 000 6116; wocC Space or carriage return
265 32153702; TRU Return
266 26750400 LDC With Ce
267 377577361 CONST] Limit = 8
270 271501003 IAC Save A in C
271 010 00003 CONST] N = 1, for command mode
215 27355602; SAM
273 000 0042; CONST] If Ce = 5, no further punching
274 250 7502; TOF
275 337 1402: ADD Ce £ 5, exit to
276 173501003 IAC punch-out sequence
277 301 7502 TOF (From 261) overflow if last sector
300 165506003 LDB Not last sector, return to begin
301 30254500; CLA To reset Ce
302 303511372 STA {From 377) restore index
303 30450437, LDC Wi th index '
304 004537001 TRU Return to begin of command mode
305 307511003 - ST A" In Ce
‘306 377577761 CONST Limit = 5,
307 000 6020; wOoC Space punch
310 31154202; _ AMC Extract off line number
311 000 0047; CONST From index register
312 33150300; ROT
313 263 0402; LDC
314 316 2200; RSI Increment digit counter
N5 263 1002; 5TC _
316 225 3402; TCN Return to punch if not through
317 264 0702; LDP Word done; punch space or
320 25453702; TRU cartiage return and go to 321
321 264 0502; LDA With términation character
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LOCATION INSTRUCTION s;:gg;l: REMARKS
322 262 5602; CAM .
If carriage return, line done
323 360 7502; TOF
324 267 06023 LDB Line not done, set punch
325 263 12023 STB Limit = 8
326 012 0500; i Test space counter
327 365 3502; | TAN |
330 267 1402; ADD
331 012 1100; STA Space counter +; make =
332 34153702; TRU
333 334556003 CAM (From 312) compare
334
index with last line
335 357 75023 TOF
336 33751402; ADD
s Not last line, increment
33 CONST]
i 000 00403 index and return to begin
340 16351137; STA
341 165 0602; LDB Since space counter +,
342 165 04023 LDC Pick up Nw
; LST '
343 345 21104 Extract sign
344 006_1200; 5TR
345 352 3402; TCN Check sign of Nw/Nr
346 34750702; LDP
§ wOC
347 000 6036; [ ] Sign positive, punch +
350 22553702 ; Eml—'
351 25453702; TRU
352 35350702; LDP
353 ’ wOC
000 6037; I: l Sign negative, punch =~
354 22553702; Ef R‘ﬂ
355 25453702; TRU
356
357 36050400; LDC Pick up phase constant

4-21




Table 4-2.

(Sheet 9 of 19)

PROBE I DIAGNOSTIC ROUTINE, PROGRAM LISTING

LOCATION

IMSTRUCTION

sYmeoLic
OF CODE

REMARKS

360 . 37050700; LDP
361 137 77113 TES
362 36353702; kit
363 141 3402; TCN
364 26253703; TRU
365 262 0502; LDA
366 264 1102, 918
367 176 0602; LDB
370 176. 0402; LDC
371 34353702 TRU
372 376 1306; STD
373 250537023 TRU
374 011 0500; LDA
315 016 2210; BoT
316 _.! 0002537 IAM

: 302500001 HLT

ar?

(From 323) restore 37606 & 37706
Stay in write phase & return if S11

Proceed if 511

Test phase constant

Exit from memory mode

(From 327) space counter
-, prestore C/R punch
Pick up Nr

Restore 37606 & 37706

(Command mode) pick up N

N _yindex, save index

Halt & display N
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Location INSTRUGTION sTNEoLic mEMARKS
00003% 00053702; TRU Return to beginning

001 | 011_1100; STA (From 37303)set first block(N =1)

002 127 0502; LDa Prestore first random number

003 006 1100 STA

004 00557100.] MCL Move test to indexed line and

005 006537001 TRU transfer there

006 167 0602; LDB

(507 006 _0400; LDC Generate ra..ndom number

010 © 040 3200; MUP :

on 006 1200; STB

012 010 1100: STA

013 011_0500; LDA

014 15514001 ADD Assemble jump command for

015 051537001 E‘RU_] transferring to block N

016 020 11001 < | STA

017 010 0500; LDA Pick up random number

020 l:251 SS?OOH TRU Transfer to block N

021 010 5600; CAM Transfer to 032|ERROR SEQUENCE

022 032 75001 TOF if no error

023 017 7711; TES Switch 11: repeat if error

a4 025537001 TRU halt & display Niferrdr

— bl BDA Pick up block number

026 047 2210; RST

027 031 2537; IAM Save index

030 000 00001 HLT Halt and display N

031 033 2537; IAM Restore index

032 011 0500; LDA Pick up N

g kit o . Test for maximum N

034 200 0000; CONST]

035 254 75001 TOFr Transfer to 254 if through
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LOCATION

INSTRUCTION

SYMBOLIC
OF CODE

REMARKS

036 oM 77124 TES
037 271 1402; ADD
040 011 1100; STA
041 043 77103 TES
042 004537033 TRU
043 374537023 TRU
044 045 0437; LDC
045 033 4202 AMC
046 000 03003 ROT
047 012 56003 CAM
050 001 7502j TOF
051 337 1402; ADD
052 053 1137; STA
053 271 0502 LDA
054 011 1100; STA
055 04153703; | TRU
056 060 7710; TES
057 044537001 TRU
060 056500303 HLT

512: Do not increment N

S12: Increment N

$10: Halt and display N

B10: Continue in Sequence

Pick up index

Extract off line number

Ia this last line?

Transfer .to 00102 if last line

Not last line; increment index

SetN =1

Return to test S10
(From 256LL)

Halt and display N if S10
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LOCATION . |.us'muc1‘|-on S;rgg'a'i“ B REMARKS
254 006 0500
} LB {From 035LL) Change
i Ll BLA original random number
256 05653700 TRU
a57 253560003 wWOoC (From 371LL)
260 174 0402; LDC Flash light and display
261 256551001 RTK Input character
262 005 0500; LDA :
Change random number and
263 127 1102; STA return to scan switches
_264 . 000S3702; TRU
265 127 0502; LDA Begin punch-read: initialize
266 007 1100; STA First random number
e 000 4500; CLA Set punch phase
1 S 010.1100; | STA |
1 602; )
271 ——— LBP Set limit = 64
272 006 1200; STB
518 27450703; | LDP
274 000 6000; !__WOC] To punch leader
275 30153703; [.TEUJ
2176 074 0402; LDC With large delay number
217 376 1306; STD
300 376537063 B TRU Punch 5 inches of leader
- LDC
201 010 0400; Transfer to 31303 if read phase
302 313 3403; TCN
a0 90T o0y sl Pick up first random number
304 011 1100; STA
305 306507033 i Punch 8-channel marker
306 000 6737; [wod]
and go to 33603
307 33653703; EI‘RU]
110 31150403; LDC Delny
311 000 2000 CONST] = +0004000
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LOGATION INSTRUCTION Bl oLIc REMARKS
3T 277537034 TRU
313 011_0500; LDA Initiate read phase
34 007 11003 STA
WS 2 31650503; | LDA Turn read switch off
A6 327555035 | &-AI] (To remain off until marker is reag
TN PR S, . R R
320 _ 3&?;4.:00; ) C]_,_._A_ Enter read sequence
821 1 36459503; LAI
3 |  3e0ss200; | RPT |
3“4 5200
33, ‘ RET Read one frame
305 Se T?JG- | TES
96 | 324557005 CIB_ |
3a1_ 000 01771 [CONST] LAI mask
3J0 - 327 5603; CAM Transfer to 33303 when
s 333 7503; | ToF_ marker frame is read
- 33,: B 32254500 CLA Return to read sequence
433 334s0503; | LDA Marker has been read;
334 36455503 x I
B . _ _..h_l.fAl Turn read switch on
335 321 1103; STA
336 oo7 0600; | LDB
39t L 167.0402; LDC _ Generate next random digit
310 370 3200; MUP
341 007 1200; STB Save LSH for next number
L. i 000 0100; 18C Extract off eight bits
343 327 4203; AMC '
344 010 0400;
< LG Transfer to 36203 if read phase
345 362 3403; TCN
346 375 21103 LST > Assemble into WOC command
347 251 1402 ADD _




Table 4-2. (Sheet 14 of 19)

PROBE I DIAGNOSTIC ROUTINE, PROGRAM LISTING

“Location INSTRUETION sTNBOLTC RemAnKs
350 375 2210; RST
351 35250503 ; LDA Set return address
352 35553703 TRU
353 251 0402; LDC With delay
354 27753703; TRU Out to punch digit
355 006 0500 LDA Return from digit punchout
356 - 007 1402; ADD
357 006 1100; . Increment frame counter
360 336 3503; TAN Return to 33603 if not done
361 27051000 STC Through; restore counter
_ 012 1200; STB (From 34405) Save random
363 32254500; CLA 2244 digit and return to read
364 000 01771 CONST LAI mask
365 012_5600; CAM Enter here after marker frame
366 374 7503; TOF read; go to 37403 if no error
il b 2110 el Error: assemble input character
410 250 1403, ADD into WOC command & go to 26003
3N 25751103 STA
370 271 0502; LDA  (From 12402) pick up N = 1
313 00153703; | TRU Go to beginning of command mode
374 006 0500; LDA Pick up frame counter
375 001 1408y ADD Increment
376 006 1100; STA Restore counter
377 336 3503; TAN Return if not last frame




Table 4-2.

(Sheet 15 of 19)

PROBE I DIAGNOSTIC ROUTINE, PROGRAM LISTING

LOGATION INSTRUCTION gy REMARKS
06103 06230100; IAC BLOCK 01
063 064502003 IBC
065 01750300; ROT

' BLOCK 02
07103 010 0400; LDC Put number in C
072 073545003 CLA Zeros to C
074 075501003 IAC Number to A
076 023 34001 TCN If C negative, error
L e £ Test ADD and SUB
100 020515001 SUB

BLOCK 03

10103 07450100; IAC
075 102542001 AMC Number to C, copy to B
102 =TT77777 CONST]
103 Ha. 00y e Check MUP, DIV
o _133 300; | PV
105 107 36001 TBN If negative, correct quotient
106 01750300; ROT Return to check
107 030 16001 DPA DIV correction
110 017503003 ROT Return to check
030 +0000001 CONST
11103 000 4400; CLC gy i BC BLOCK 04
12 113 00003 MAC
113 114542001 AMC S -
114 -1776000 CONST] ‘
115 000 0200; IBC
116 114 47001 EXF Check AMC, EXF, AOC
17 114_46001 AOCC
120 017503003 ROT Return to check




Table 4-2.

(Sheet 16 of 19)

PROBE I DIAGNOSTIC ROUTINE, PROGRAM LISTING

- L.“"“-m------- WA N Lok REMARKS
12103 114 06001 LDB Negative number BLOCK 05
122 124 3600! TBN to B
123 023537001 TRU If TBN fails, error
2 PA
e 017 16001 D Check DPA, STD
125 000 1300} STD
126 061545005 CLA
062 ' 063543003 CLB
4 556001
i i i Check for zero .
b s FONST after CLA
067 127 75001 TOF ’ _
070 023537001 TRU Error if TOF fails
127 000-0700; LDP > Check LDP, DPS
130 017517001 DPS
13103 072543003 CLB BLOCK 06
Zero to G
073 - 131502003 IBC _
132 133 0000; MAC Copy Ato C
133 102 42001 AMC Copy C to B
134 157 35001 TAN If A positive then
135 023 36001 TBN B and C must be also
136l 023 34001 TCN If not, error
137 032537001 TRU Continue to next block
197 167 36001 TBN A was negative, B must
160 023537001 TRU be or else error
167 032 34001 TCN A and B negative, C must
170 023537001 TRU be or else error




Table 4-2. (Sheet 17 of 19)

PROBE I DIAGNOSTIC ROUTINE, PROGRAM LISTING

CocaTion | WsTaucTioN | Sieouie meMARKs
14103 127 06001 LDB With 7 at 14 BLOCK 07
142 004 1200; STB Save in F04
143 145 .2500; IAM Interchange random number & F04
144 114 4000 EBP Extend bit 12 to sign bit
145 '-l_i‘:_?_SSOOL TAN A must now be negative,
146 023537001 | TRU | other wise error
147 : 004 0500 LDA Pick up original number
150 021537001 TRU and return to check
BLOCK 10
15103 000 4400; CLC Set C =0
152 226 2000; | NAD | Normaiize then rescale
153 207 2300; SAI (C) should =0
E -——-——-—-QQQ--E)-‘--(-)?-; ] DO Number to C, then to F00
155 ~ 000 1000; | STC
156 | 02050500; | LDA Pick up number & return to check
R S S| | pErwiid ] H BLOGK 11
16103 000 4400; CLC Set C =0
162 203 2200; RSI Right shift 16 places
163 000 0100; IAC : (C) should now be +0000020
164 245 5602; GAM _> Check to see if it is
165 032 75001 TOF
166 02353700 TRU To error seguence
24502 +0000020 CONST]
BLOCK 13
20103 000 53003 RFU sRf, sTf
202 023 7736; TES Should not transfer
203 000 5000; DIU rRI, rTf
204 032 7136: TES Should now transfer
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Table 4

-2. (Sheet 18 of 19)

PROBE I DIAGNOSTIC ROUTINE, PROGRAM LISTING

LOCATION INSTRUCTION o oEy REMARKS
17103 177526001 | MLX Msva Black o0 | Erooh 12
177 17253707 i
172 010_0400; LDC With random number
173 245 0602; LDB With 1 at 17
174 223 3200; MUP Should shift right 17 places
175 3501 el Bagk M places
176 , 02133?00| TRU | Out to check
21103 200 05001 o i Constant to A it
200 +0222222 CONST]
212 - _2]533_2(2; LP:§__ Parity is evenrtherefore
213 023 35001 | TAN A should be positive
214 L Y0 N00; . | GTEB
215 216556001 CAM Check GTB
216 1O CONST
2_17 022537001 TRU
22103 140s2400; | NOP BLOCK 15
140 22052400; NOP Check NOP and Oc
220 02152400; NOP
23103 22134400;“ CLC Set C =0 BLUGE 19
222 226 3300; SBR Should clear A
223 066 56001 CAM Chask e A0
224 226 75001 TOF
225 023537001 TRU A not equal to zero; error
226 233 2100; LSD See if C decrements; since
227 032 34001 TCN C was zero, should now be neg.
230 023537001 TRU Error exit if C not negative
068’ +0000000 CONST]




Table 4-2.

(Sheet 19 of 19)

PROBE I DIAGNOSTIC ROUTINE, PROGRAM LISTING

REMARKS

‘Put all 1's in FO05

Put number in 245 BLOCK 17

If no external buffer, 245 — F05
BSI mask

Pick up BSIl'ed word

Out to error checgk

LOCATION INSTRUCTION ’;;::;LG
24103 245 11001 STA
242 102 0400 LDC
243 005 1000; STC
244 246573003 BSI
245 +0000000 CONST]
246 005 0500; LDA
247 021537001 TRU
25103 032 35001 TAN
252 204501005 IAC
205 010 0600; LDB
206 235 3200; MUP
207 235 3000; SQR
210 23051700 DPS
232 000 0300; ROT
233 030 56001 CAM
234 032 75001 TOF
235 066 56001 CAM
236 032 7500 TOF
237 102 56001 CAM
240 022537001 TRU

.Check for - 2-2¢1

| BLOCK 20

Reject if number neg:

Square number

Take square root

Subtract original number
difference should be no
more than 2-21

~21

—r A

Check for. + 2

Check for zero
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Table 4-3.

ABBREVIATIONS USED IN PROBE I FLOW DIAGRAM

RETN

STRT

PR

MEM

COM

ES

CAM/STA

TOF

OF

BF

555

LL

Return

Start

Punch Read

Memory

Command

Error Sequence

Compare A and M/Store A

Transfer on Overflow

Overflow

Breakpoint

Three digit symbol to indicate sector number

Two digit symbol to indicate line number
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Figure 4-1. Probe I Diagnostic Routine, Flow Diagram (Sheet 1 of 8)
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Move line
03 to
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Figure 4-1. Probe I Diagnostic Routine, Flow Diagram (Sheet 2 of 8)
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Probe I Diagnostic Routine, Flow Diagram (Sheet 3 of 8)
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Figure 4-1. Probe I Diagnostic Routine, Flow Diagram (Sheet 7 of 8)
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D. BOOTSTRAP DIAGNOSTIC ROUTINES

After the particular failure area has been defined by the PROBE I
diagnostic routine, it is desirable to use a bootstrap test routine together
with an oscilloscope and the applicable logic diagrams to further identify
the marginal components. The applicable bootstrap diagnostic routines are
described in this paragraph. These routines are given in listable octal for-
mat and their bootstrap serial binary format. Tapes supplied with standard
technical literature kits are punched in bootstrap binary format, and punched

at the end of each tape is an extra filler bit (zero) and a stop code.

To check the commands, it is necessary to enter simple programs,
such as those shown on the following pages, in the basic bootstrap format.

The steps for entering a program are as follows:

1) Insert the tape in the reader.
2) Turn computer power on.
3) Turn Flexowriter power on.

4) Turn FILL switch on the front of computer to the ON position.

5) Press ENABLE switch then BREAKPOINT switch to reset the
parity flip-flop, then release the BREAKPOINT switch. The

computer will now read the tape.
6) When the tape stops, turn the FILL switch to off position.

7) To start computer operation under computer control, press

ENABLE switch on Flexowriter to down position.
8) On Flexowriter strike "I'" key, then depress BREAKPOINT switch.
9) Release BREAKPOINT switch.
10) Release ENABLE switch. Computer operation will begin.

A command list showing operations, mnemonic and numeric codes,

and descriptions is provided in Table 4-4.
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Table 4-4.

1 r
i
-

|
COMMAND LIST OF OPERATIONS AND CODES

Mnemonic Numeric
Operation Code Code Description
Arithmetic ADD i4 Add
SUB 15 Subtract
DPA 16 Double Precision Add
DPS 17 Double Precision Subtract
SQR 30 Square Root
DIV 31 Divide
DVR 31 Divide Remainder
MUP 32 Multiply
CLA 45 Clear A
CLB 43 Clear B
CLC EL3 Clear C
GTB 41 Gray to Binary
CAM 56 Compare A and M
Transfer TAN 35 Transfer if A Negative
TBN 36 Transfer if B Negative
TCN 34 Transfer if C Negative
TRU 37 Transfer Unconditionally
TOF 75 Transfer on Overflow
TES 7 Transfer on External Signal
Loading & LDA 05 Load A
Storing LDB 06 Load B
LDC 04 Load C
LDP o7 Load Double Precision
IAC 01 Interchange A & C
IBC 02 Interchange B& C
ROT 03 Rotate
TIAM 25 Interchange A & M
STA 11 Store A
STB 12 Store B
STC 10 Store C
STD 13 Store Double Precision
MCL 71 Move Command Line Block
MLX 26 Move Line X to Line 7
LoEical & EBP 40 Extend Bit Pattern
Sh AMC 42 ANDM&C
MAC 00 Merge A mto C
AOQOC 46 AND OR Combined
EXF 47 Extract Field
NAD 20 Normalize and Decrement
LSD 21 Left Shift and Decrement
RSI 22 Right Shift and Increment
SAI 23 Scale Right and Increment
SBR 33 Shift B Right
Control NOP 24 No Operation
HLT 00 Halt
Input- DIU 50 Disconnect Input Unit
Output RTK 51 Read Typewriter Keyboard
RPT 52 Read Paper Tape
RFU 53 Read Fast Unit
LAT 55 Load A From Input Buffer
CIB 57 Clear Input Buffer
wocC 6X Write Output Character
PTU 70 Pulse to Specified Unit
BSO 72 Block Serial Output
BSI 73 Block Serial Input




D-1. LOAD, STORE AND CLEAR REGISTERS

The A, B,and C Registers are successively loaded, stored and

cleared.

Each is loaded with a different pattern of bits.

The A Register is

stored in sector 006, the B in 010 and the C in 012.

Location Instruction ol Remarks
Op Code

377 000S0501; LDA

0 01254552; [CLAJ (A) 10000101011001010101010
1 00250601; LDB

2 +6314631 (B) 10110011001100110011001
3 00450401; LDC

E +3434343 (C) 10011100011100011100011
5 00651101; STA

6 =T17T77T o

7 010S1201; STB

10 +0000000

11 01251001; STC

12 =7777777

13 014S4500; CLA

14 +0000000

15 01654300; CLB

16 +0000000

17 37654400, CLC




D-2. LOAD AND STORE DOUBLE PRECISION

The A and B Registers are first loaded double precision and then

stored.
S 7
Location Instruction o Remarks
Op Code
377 +0000000
0 001S0701; LDP
1 -2525252
2 +6314631
3 376S1301; STD

D-3. INTERCHANGES

The A, B, and C Registers are loaded and then interchanged, first

with a ROT, then with an IAC and IBC. The net result of these is that after

one complete memory recirculation, each register should contain its original

pattern.
Location Instruction Sytabalic Remarks
Op Code

377 00050100; IAC
0 002S0701; LDP
1 00550200; IBC
2 -2525252 CONST (A) 1101010101010101010i0101
3 +6314631 CONST (B) 101100110011001100110011
= 00550401; LDC
5 +3434343 CONST (C) 100111000111000111000111
6 37550300; ROT
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D-4., ADD AND SUBTRACT IN SINGLE AND DOUBLE PRECISION

The A and B Registers are first loaded with constants. A constant is

added to A. A double precision constant is added to A and B, and another

constant subtracted from A and B. Finally, a constant is subtracted from A

alone and the cycle repeats.

Location Instruction Sg;nggi’;: Remarks
377 +1010102 D4
0 001S0701; LDP
1 5454540 Do
2 +4646460 D(}I
3 004S1401; ADD
4 +0202022 D1
5 006S1601; DPA
6 -0404042 D‘2
¥ +1010100 D}IT
10 011S1701; DPS
11 -1414141 D3
12 +1414140 D3T
13 37751501; SUB
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This chart shows contents of A and B Registers after each of the five

operations.

LDP

ADD

DPA

DPS

SUB

i I
21120{19 {1817 |16 |15(14]13 1211 |10 1
1fof1|1fofjoj1]o}j1]1]l0]0O 0 |(B) D,
Lfojol1j1rio |1 jojo{ifj1to 0 |(A) D'
Ojofof|oj1|o0}0ofojO}|O]1]0O 4 By
Lj0 s atotolridair|atalo 0 i(B)
l1jof1lojlotoj1|lof1{ojo0o]foO 0 I(A)
olojoj1]oloiolofloj1]0]oO 0 D,
Ofof1fojofojofof1j0;o0]o 0 D,
1{1]0|lojofo|1]1]0i0 0|01 0 (B)
1{1]oJofojoj1|1]0l0]O{oO 1 I(A)
ojloj1f1]o0jojofo]1{1]0}0 1JD3
ofolifilofo]olo]l1l1]lolo 0 ]D3'
1fojoti1folof1]lolol1]lo0]oO 1 (B)
1{folofl1]lofofj1{0]o0 1 01(o0 0 [(A)
¢

ofofi1folo]ofololijoflo]o 0 ‘D4
1{ofoj1]ojof1jofo}1f|o0}oO 1 {(B)
ofr|1j1|(ojojojf14{1}1]0]0O 0 [A)
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D-5. TRANSFERS

The C Register is loaded with a negative number and the A Register is
cleared. A negative constant is added to A and the sign of C tested. Since it
is negative, a transfer is made to a TES Breakpoint which, if on, will trans-
fer back to the CLA and start again. If the Breakpoint is off, the overflow is
tested, and since it is now off, the negative constant is again added to A. The
program cycles in this loop with a TCN (34) command displayed on the console

until A overflows and goes positive.

The TOF will cause a transfer to a ROT which moves the negative con-
stant to B and the positive constant to C. The program starts again with the
CLA and ADD except that this time the C Register is positive so control
passes through the TCN to a TBN (36) which will appear on the console until

A overflows.

When A overflows this time, the positive constant from C is rotated to
B and the constant from A to C. The CLA and ADD begin again, and now con-
trol passes through both the TCN and TBN to a TAN which appears as a 35 on
the console. This time, control does not pass through the TES or TOF before
adding, so when A overflows and becomes positive, the TAN does not transfer;

instead, a TRU carries control back to the start of the routine in sector 000.

4-48



D-5

Symbolic

Location Instruction Op Code Remarks
377 000S0300; ROT 002
0 00150401; LDC -N
1 -2525252 -N
2 004S4500; CLA 005
3 002 7735; TES B.P. 002
4 377 7501; TOF 377
5 06651401; ADD
6 =7770000 =77
7 003 3401; TCU 003
10 003 3601; TBN 003
11 005 3501; TAN 005
12 00053701; TRU 000
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D-6. LOGICAL COMMANDS

The A Register is loaded with a constant which is modified by an EBP
command and then moved to C. From C, part of the pattern is modified and
moved to B with an AMC. Additional bits from C are moved to B with an
AOC. The result in B is partially cleared with an EXF command and the pro-

cess begins again in A.

Location Instruction =ymbolic Remarks
Op Code
3T -6564040 S

0 001S0501; LDA N
1 -0202026 N

2 00354001; EBP M
3 -1414146 M

4 00550100; IAC

5 +0000000

6 00754201; | AMC Q
7 +1414147 Q
10 01154601; AOC R
11 +0706077 R
12 37754701; EXF S




This chart shows the contents of the A and B Registers after each of :

the five operations.

LDA

EBP

IAC

AMC

AQOC

EXF

D-6
1 |2 |3(4|5]|6]|7 |89 |10|11]12|13(14|15|16|17 [18(19]20 |21
ojojojoJ1]ojojojojOj1fofjojojoOoloO]l1l1]|0O|1 |1 0
ocfojojoyj1j|jojojojojojr1jofojojofjojrfofji1fjrjo
O[O 1]1(0 |0}O 0|1 Ifofojofoji1j1fyo0foj1j11]o
Ofo]1]1(1 |0}J0]0]1 l1{f1{oJjofof1|11y1]0]0}J0]0O
0101111 ]0}J0]0]1 l1j1{oJjojoj1y11]1fo0ofo0yjoj]o
00 |1]1(0]Oo}jOo (0|1 1jojoJojoj111jJO]O}|1]1 1
0Ofofj1J1}J0(|[0fO0]O |1 l1fojojofof1y140(0j0f0] O
Ojo|oy1y|1|1{0J0]o0 Lj1]oejojojoj 1111
Ojoj1j1j1f{ojojo]l1 1{1fofojojl1j1y 1]0f0jo0O0}]oO
11 {010 [1}]1]1]oO lfjojojojojoyj1jojofojofao
ocfoj1joj1jojojojryjo0ofr1jojojojrjoj1yojojofo




D-7. SHIFTING (UNCONDITIONAL)

The A and C Registers are cleared and B is loaded with a pattern of
bits. If the Breakpoint is up, a left shift and decrement is executed for two
sectors and the sign of B tested. The B Register will be negative so control
goes back to the TES Breakpoint and another shift is executed. This continues
until B is positive, and then a right shift and increment moves the pattern two
bit positions into B. This should make B negative, so control will go back to
the right shift until a zero is shifted into the sign of B. When B is positive,
control goes back to the left shift. If the Breakpoint is down the shifts will

be without incrementing or decrementing C and will only execute for one sector.

Location Instruction Syrnbelic Remarks
Op Code
377 004S0601; LDB -B 005
0 010S4500; CLA 011
1 003 7735; & -rTES B.P.
2 00552100; LSD 2
3 00552110; >L.SO 1
4 -7355143 -B -B
5 001 3601; L TBN
6 010 7735; » —TES B.P.
7 01252200; RSI 2
10 01252210; BRSO 1
11 37654400, CLC 377
12 006 3601; —TBN
13 00153701, TRU 001 0
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D-8 SHIFTING (CONDITIONAL)

This routine operates similar to D-7 in that it shifts back and forth
from A and B. First, a negative number is loaded into B, and A and C are
cleared. A normalize and decrement of three is executed and the sign of B
tested, if negative, another NAD is executed. Going in steps of three, it will
take seven full shifts plus a one-bit shift to normalize the number. In this
way, both the normal shifting feature plus the conditional terminating feature
of the NAD are tested. The B Register should be positive when the number is

normalized.

During normalization, the C Register will have been decremented to
the negative of the number of normalizing shifts required. It should be possi-
ble by now, executing scale right and increment commands in steps of three,

to move the number back to its original condition with A and C equal to zero.

When C is scaled to zero, control will go back to the NAD loop. If the
BREAKPOINT is pressed, computation will hang up in a TES loop after either

normalizing or scaling.



D-8
Location Instruction RymahElie Remarks
Op Code
377 00352000; NAD 003
0 00054500; CLA 001
1 011S0601; LDB -N 012
2 00652300; PSRRI 006
3 377 3601; TBN 377
4 004 7735; TES B. P. 004
5 02253701; TRU
6 002 3601; —TBN i
7 007 7735; TES B. P. 007 !
10 37753701, TRU 377 i
11 -7153514 -N -N
12 37654400; CLC 377
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D-9. CAM AND GTB

A number is loaded in A and compared with itself. If overflow occurs,

the number is converted from Gray code to binary and compared to the cor-

rect result. If overflow occurs, control go'es to a Breakpoint test. If Break-

point is up, the routine starts againg if Breakpoint is down, the binary number

is compared with the original number and overflow should not occur.

When comparing the converted number with the correct result, if

overflow does not occur the sign of A is tested, and if negative, a transfer

is made to 000 with a TAN (35). if not negative, the transfer will be a TBN (36).

Location Instruction Symbolic Remarks
Op Code
377 002 7T735; TES B. P. 002

0 001S0501; LDA NG

1 +5252525 NG NG

2 003S5601; CAM NG

3 +5252525 NG NG

4 006 7501; —TOF

5 00283701; TRU 002

6 00754100; +GTB

7 +0000000
10 011S5601; CAM NB
1.) -1463146 NB NB
12 377 Th01; TOF 377
13 000 3501; TAN 000
14 000S3601; TBN 000 S




D-10. TO TEST INDEX REGISTER, HLT, MAC, AND NOP

The A and C Registersareclearedand A stored in the Index Register.

A and C are OR gated into C and computation halts, displaying the contents of

the Index Register in the OPERAND lights.

When parity is cleared, a NOP is

executed and the contents of the Index Register picked up, incremented by one

and restored. Then another MAC and halt are executed.

This process continues each time the parity is cleared. The Ar will

show a count, and the Cr a buildup from the right.

Location Instruction Symbos.e Remarks
Op Code

377 000S1401; ADD 001
0 00154540; CLA 002
1 002S1137; STA I. R. 003
2 000544001 CLC | 001
3 004500001 MAC 005
4 006524001 NOP 006
5 004500001 HLT 004
6 376S0537; LDA I. R. 377
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D-11.

The Index Register is cleared to zero and line 01 is moved to 00.

MOVE LINE AND IAM

Then

the Index Register is incremented by one and another MCL is executed. This

continues through line 36, and then the MCL is changed to a MLX by means of

an IAM. Using the Index Register, each line from 00 through 36 is moved to

line 07 and the routine then repeats.

If the Breakpoint is down, the program halts after each move and dis-

plays the line moved.

Symbolic

Location Instruction Op Coile Remarks
SUT 000S0100; —IAC
000 002S0501; LDA X
1 004S1401; > ADD N
2 010571001 X (MCL) I
3 00554400; — CLC F—
4 +0200002 N N +.020 0002
5 0065S0100; IAC
6 01052501; +» IAM
T 010526001 MLX I
010 003 7501; TOF
1 013 7735; TES 35
2 376S1037; r’STC 37 377
3 012500001 I— HLT
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D-12. MULTIPLY, DIVIDE AND SQUARE ROOT

This routine executes in line 00, therefore it is not possible to single
step and always obtain the correct answer. However, all pertinent operations

occur in the first 0?3)8 sector times.

The same number is loaded into the B and C Registers and garbage
into A. A multiply fér 22-word times is executed, and the result in A com-
pared to the correct result. The overflow is not tested, but it may be observed
on the console. After the multiply, if the Breakpoint is up, a divide for 22-
word times is executed and the remainder in A compared with +0000000. If
the Breakpoint is down, a square root for 2l1-word times is executed and the
remainder in A compared to $40000000. When executing the divide, the com-
parison is true and the overflow occurs. The square root has a remainder of

-?77??7?)8 and will not compare.

By observing sector time 0?3}8, the results of both the divide and square

root may be seen.

Location Instruction wymiRoie Remarks
Op Code
377 +52525625 XB XB
0 014S7100; XA MCL
1 03053200; MUL S=22 030
2 +3434343 Yl Yl
3 045 7735; TES B.P. 045
4 07353100; DIV S =22 073 R: (A) = 40000000
5 073S3000; SOR S =21 073 R:(A) = -77771777
6 +0000000 h'd Y
2 2
7 11150400; LDC XC
010 04255600, CAM Yl 043
1 X X
+5252525 c C
377 : 001
2 S0701; LDP XA & B
3 106S5600; CAM YZ 107
4 10757500; TOF




D-13. RTK, RPT, LAI, WOC AND CIB

After pressing the "I'" key and raising the ENABLE switch, the

Flexowriter light will come on and a character may be typed. This character

will be loaded into the A Register, added to a WOC, and the WOC used to dis-

play it on the console for about two seconds.

line number of 13}8 will occur.

After the WOC, a HLT with a

When parity is cleared, another character may be entered. The char-

acter will come from the tape reader if the Breakpoint is down, and from the

keyboard if the Breakpoint is up.

Location Instruction g};ng)ili:':: Remarks
377 010 0013; D HLT
000 00054500, CLA

1 00155700; CIB

2 004 7735; TES B, P.—

3 006S5100; —RTK

4 006S55200; RPT

5 +0000377 M M

6 010 7736; TES 36

i 005S5501; 5L AT M j
010 010S4300; CLB

1 014 2110; LSO 2

2 013S1401; ADD

3 37756000; WwWOC 0 377

4 377 0401; LDC D

5 016 1101; STA $ +1
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D-14. FLEXOWRITER TYPING AND PUNCHING.

Both lines 05 and 06 must be present for this test. Every possible
character from 000 through 37?)8 will be typed, then punched. Some of these

are not valid keyboard characters and will not print. but all should be punched.

Location Instruction aymhelic Remarks
Op Code

377 001S3706; TRU 06
0 017S7106: MCL 5 06 017 powar oo oo 15 oorg -0
1 00250406; + LDC D2
2 +0002424 DZ D‘2
3 000 6000; WOC 000
4 00551406; ADD C
5 +0000004 C C
6 007S5606; CAM E
7 000 7000; E E

010 000 7501; TOF I
1 003 1106; STA 06
2 376 1105; STA 05
3 014S0406; LDC D1
4 +0003232 D1 D1
5 015 7737; TES 37
6 37653705; TRU 05 376
7 003 0501; LDA wWOcC 0

020 01257105 MCL — 05 012  ghoe oilv) -7
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D-15. DIV, RFU AND RfT{f TEST

A DIV is given, followed by a TES 36}8 which sould be true. Then
an RFU and a2 TES 36)8 which should now be false. If the TES 36)8 is false,
after the DIV, a halt will occur with 50-37 displayed. This means that the
RFU did not set either Rf or Tf. When the program runs correctly, a 53-00

is displayed.

Location Instruction E‘g;ngz‘lii;: Remarks

377 001 7736; [ | TES 3614

000 00155000; || DIU :IE
1 37655336;|[{| rRFU  [pe----- <~ ERROR HLT
2 004 7736; | *] TES 367
3 00155036; DIU - ERROR HLT
4 37685300; RFU

D-16. PTU

Two PTU's are executed, each for approximately 3 ms.

line number of 37)8, the other 00.

Location Instruction syrakelsc Remarks
Op Code
377 000S7037; PTU 37
0 37787000; PTU 0
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D-17. BSO, BSI

After pressing the "I" key, a BSO from line 01 is executed for 3 ms,

and as long as the Breakpoint is up, Block Serial Inputs will continue. If

the Breakpoint is down, after the first BSO, then BSI's will be executed until

it is raised.

Location Instruction o Remarks
Op Code
37T 001 7735; TES 35
0 377S7201; BSO
1 37757301; BSI

D-18. FLEXOWRITER FORMAT

If the tapes which are punched in bootstrap binary format are repro-

duced on a Flexowriter they will appear in serial binary Flexowriter format

as shown in Figure 4-2. The type-outs D-1 through D-17 relate directly to

paragraphs D-1 through D-17.

Zero.

4-62

In this format, H = binary one and 0 = binary



0

OOHORHHHHHHHHOHOOO000OH
O0HOOOO0HOHHHHHHHHHHHHG

OOHOOOBHHORHHHHHHHHHHHH
L1-a

‘| £0 L 50,0,00
OO0HHHHHOOOHHHHO0000000H
D000000000HHHHHHHHHHHHO

91-a

0
O00HHHRHHEHHHOHO000000H
Q00COCO000HOEHHOOGO0000
O0HHHHHAHOHOHHOHHHHHHHO
000HHHHHHHHHHOOOHOO000H
OOHHHHHOOOHOHHHOO000000
000GO00HHOHOHHORHHHHHHO

si-a

0
COOHHOOHHHHHOHHOO0C000H
QQOHHOOHOOHHHHHHHHOOOOH
OOOHHOOOOHOOOHOHOO0000H
OOHOHODOHOHOCO000000000
00000C00000HHOO00000000
OCCHHOCOOHHOOHHOHOOO00H
0O0HOO00000000000000000H
000RHOOOHHHOHHHHHOO0000
2000000000HHHO00000000H
QOHOCOOHOHHHHOOCC000000
COOHHOOHOOHOOOHHO000000

QOHOHOOHOOHCOOOHHHHHHHH *

QOOHHOOOOHOQOHOOHHO0000
OHOHHOOHCHHGO00C 0000000
OOHHHHHHHHHHHOHOHHO0000
OOHOHOOHHHHHOHOHHHHHHHH
OOHODCOHOHOOOOHHOOO000H
OOHOHOOHOOHHHHOHOHOO00H

¥1-a

(saurinoy o13souderg deaysjcogq)

JRIIO] I9)TIMOXD]J Kieulg [BLI=G

0
OCHHOHOOO00000000H00000
Q0000COHOHDOHHOOQ000C00
000C000HHHHOHHHOOOO000H
OOHOHHHHHHHHHOOOHOO000H
Q000000HCOHOHHOHHDOD00D
00000000HOHOHHOHHO00000
HHHHHHHHO00000000000000
QOOHHHHHHHHHHOO0OHOO00H
OOHOOOOHOHHOHHHOHO00000
0000000HHOOOHHOOOHO000H
00000OHOHOOOHOOGORHO0O00H
QOHOOOOOOHHOOHHHOHO000H
00000000000HHHHHHHHHHHH
OOHOOOQOOHOOOOHHHHHHHHO
QO0HOO00HOOHOO0OHHHO0000

£€1-a

0
HOHOHOHOHOHOHOHOHOHOHOH
Q000000HCOHHHHOOHHOOOOH
0CO0000CHOHHOHOOOHHOOOO0
HHOOOHHHOOOHHHOCOHHHOOH
OOHOHHHHHHHHHOHOHOOHOOH
0000000HCOHHOHHHOHHHOOH
0000000C00HHOHHHOHHHO00
20000000000000000200000
G000000C0HOOOHHOOHOOHOH
0000000CHKHOHHOHOOOHOOH
HOHOHOHOHOHOHOHOHOHOHOH
QOOHOOQOHHHOOOHHHHHHHHHH
00000000HHHOHHOHHOO0HOO
0000000HOHHHHHHHHOO0HOO

21-a

0
0000000HO0000HO00000000
0O0HOOOOHOHOOOHOHOOOO0OH
OCHOOOOOOHHOOHOOHOO000H
HOOCOOOHOOHHHHOOOHOOOCH
00000000CHOOHHHOHOO000H
OHOO000000000000HOD0000
Q000000HOO0C0HOHHODO000
OOHOO00HOHOHOHOOOHD0000
HOOOCOOOHHOHOHOOOHOO000
0QOHOOOOHOHHHHOHHOO00000
OOHOHHHHHHHHHOHHOHOO00H
QOHHHHHOOOHOOHOHHHHHHHO
HOG0000000000HOHOHOC000

Ii-a

0
OOHOOOOCOHHOOHO000C0000
OHOO0OOHCOHOOHHHO0000000
OOHHHHHHOOHOOHOHOOO000H
HOCCOO00OHOOHHOO0000000
HOGO000000000HOOHOOO00H
HOQ00000OHOHOHCOKHOODO0O
HOC0000000C00HCOHOCOO0H
OOHHHHHHOHOOOHOHHHHHHHH

01-a

0
OOHOHHHHHHHHHOOHOO0DO0H
OOHOQOOHOHOOOHHOOCOO00H
HOHOHOHOHOHOHOHOHOHOHOH
QOHOOQGOHHHOHHHHOO00000
HOHOHOHOHOHOHOHOHOHOHOH
OOHOOOOHOHHHHOOHHO00000
0OHOOQOHHHHHOHCOHO000000
0000000HOOOOHHHHHOCO000
00000000000000000000000
OOHOOOOOHHHOHHHOOHO0000
OHHOOHHOOHHOCHHOOHHOOHH
QOHOOOOHOHHHHOHHHHHHHHG
OOHOOOOHOHHHOO00000000H
OOHOOOOQHHHHOHO0O000000

6-d

0
00200000000HOHHHO000000
000C000HOHOCHHOO0O00000
OOHOO0OOHHOOOHHQOHOQ000
0000000HHAOHCHOHHOC0000
OOHOOOOOHHHHOOHHHHHHHHH
OOHOHHHHHHHHHOOOHOOO0OH
OOHOOOOHHHHHOHOHO000000
OOHOOOOO0OHHHOOOHOO00GOH
OOHOHHHHHHHHHOHHHOOOO00H
OOHOOCOHHHHHOHHHHHHHHHH
QOHHOOHOHHHOHOHHOOHHHHH
000000000HOOHHOHHHHHHHD

8-d

2-¥% 2an3rg

o]
OOIOOOOOJIOOOIOOIOODODx
0000000HOHOOHHOOOHCOOOH

" DOHOHHHHHHHHHOHHOD00000

00OCOQOHOOOHOHHOHOLD00H
O0COCHOHOOOHOHHOHOOO000
HHOOOHHOOHOHHOHHHOHHHHO
OOHOOOOOHHHHOOHO0000000
OOHOHHHHHHHHHOOOOHOCO0H
000000C0OHOOHOHOHOHOOOOH
00000OHOOHOOHOHOHOHOO000
000000000HCOHHOHHHHHHHO
OOHOOOCOHHHHGOOHHOOOO0H
OOHOOOOHHHHHOHHO0000000
L-a

.

0
00000HO000OHOHHHOHOHHHH
OOHOOOCHOHOOOHHOCO00000H
OHHOHOCCQOOHOOO00HOO0OHD
0OHOOOCO000OHHHHOOOOO0H
OHHOOHHOOOOHHOOOOHHGOHH
0000000HOCOO0HHOHO00000
00000000000000000000000
00OHO000CHOOOHHHHHOODO0H
HHHGOHHOOOOHHOOOCHHOOOH
QOHOOO0OHHOOHHHOOHOO00H
HHHHHHOOOOHHOOOHHHOCOOH
OOHOOO0OHHHOOHHHHHHHHHHO

9-a

0
000000CHHOOOOHOO00C000H
OOHOOOC00HOOOHHO0000000
OHOHOHOHOHOHOHOHOHOHOHH
000000CHOHOOHHCOHOOOOOH
OOHOHHHHHHHHHOOHCOOO0OH
OOHOOOOHOHHHHOHHHHHHHHO
OOHOOOCOOHHOOHOHHOO0000
00C000000000HHHHHHHHHHG
OOHOOOC00HHHOOHHOOO0000
OOHOOOOOHHHHOOHHOOOO0C0H
O0OHOOOCHOHHHOOHOHCOOOCH
OOHOOOOHHHHHOHO0O00000H

s-a

0
OHOOOOHCOOO00HOO000HOO0D
OOHCOQOHHHOOOHHOOOO0000
0000OHHOHOOHHOHOOHHOHHO
QOCOHHOOHOHHOOHOHHOOHOH
OOHOOOO0OHHOOHOOHOO0OOH
OHOOHOOOOOHDOOOOHOOO0CO
QOHOOOCOOHHHOOHOHHOOC00H
OHOCGOHOOOOOHCD00OHODOHH
000000HO00OOHO00O0OHOO0H
00HO00OHHHHOOHHOOHOO000
HOOOOHHOOCOHHOODOHHOOHD
00000HHOOQCHHOOOOHHO000
OOHO00OHOHHOOHHHHHHHHHH

¥-a

0
000O00CHOO0OQOHODCOC0O0
QO0HOOOOHHHOOOHOHCOC0000
00000000HOOO0HHOHOO0000
OHOHOHOHOHOHOHOHOHOHOHH
HOOHHOOHHOOHHOOHHOCOHHOH
O0HOOOCOOHOOOHHOHOO000H
HHOOOHHHOOCOHHHOOOHHHOHO
000CO0CHHOCOOHHOHHHHHHO

£-a
0
00000000000000000000000
0OHODOOHHHOOOHHOD000000
OHOHOHOHOHOHOHOHOHOHOHH

HOOHHOOHHOOHHOOHHOOHHOH
OOHOOOOHHOHOOHOHHHHHHHO
Z-d

0
QOHOOQOCHOHOOOHO00000000
OHOHOHOHOHOOHHOHOHOCOCH
OOHCOOCOHHOOOHOHOO0000H
HOOHHOOHHOOHHOOHHOOHHOH
OOHO00C00HOOOHOOHO0000D
HHOOOHHHOOOHHHOOOHHHOCH
0OHOOOOHOOHOOHOHHOO0000
HHHHHHHHHHHHHHHHHHHHHHO
0OHOOOCOHOHOOHOOOHOOOCH
00000000000000000000000
OOHOQOCCOOHOOHOHOHOOOOH
HHHHHHHHHHHHHHHHHHHHHHO
000C000HOHOOHHOOHHO0O00
00000000000000000000000
000000OHHOOOHHOHHHOO00H
00000000000000000000000
000000000HOOHHOHHHHHHHO

I-a
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E. TROUBLESHOOTING

A general guide to the troubleshooting sequence for the PB250 Com-
puter is provided in Figure 4-3. Further information regarding the num-

bered blocks, is given in the following paragraphs.

E-1. VOLTAGES (BLOCK())
Proceed as follows;

a) Turn on power supply and check meter for NOMINAL voltage

reading.

b) Using a voltmeter take voltage readings on the power busses.
If the readings are within 5%, no adjustments should be made.
The indicator lamps on the front panel should be lit. If the
readings are in excess of 5%, reference must be made to the
PS-7G Power Supply Technical Manual, PBC 3006, or the PS-8
Power Supply Technical Manual, PBC 1013, before making

adjustments.

E-2. SA-100 (BLOCK(2)

This is an optional module card which is not used in all PB250

Computers. Paragraph H contains full details of this module.

E-3. CLOCK DISTRUBUTION (BLOCK (3))

For pin connections refer to the applicable logic diagram in Section VI
and use a Tektronix Type 545A Oscilloscope with 53C and CA Plug-In Units

for all waveform analyses. Refer to Figure 4-4A and proceed as follows:

a) Check the waveform on the CD-100 and one output of the GD-100

module for distributing the general computer clock.
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b) Check the waveform on the three outputs of the GD-100 module

for the distribution of the memory clock.

c) Watch for overloaded outputs.

NOTE

There are two marginal test switches on the
front of the computer which are used for
changing the width of the computer clock and
the memory clock. When the TEST 1 switch
is in the ON position, it lengthens the mem-
ory clock from 0. 155usec £10% to 0. 170usec
+10%. See Figure 4-4B.

When the TEST 2 switch is in the ON posi-
tion, it shortens the computer clock width
from 0.27usec 5% to 0.24psec +10%, and
shortens the memory clock from 0. 155psec

+10% to 0.140psec =10%. See Figure 4-4C.

PULSE COUNTER AND DISTRIBUTIVE LOGIC (BLOCK@)

Proceed as follows:

a) Check the operation of the pulse counter by following the pro-

cedures shown below Figure 4-4, waveforms D through H.

b) Check the output signals of the following pulses and their time

relationship to the pulse counter as follows:
Pl, Pl, P2, Pz, P3, P3, P23, P23, P24, P24

(P8-P15), (P16-P23) and (P24-P7)
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COMMAND FORMAT

ML

esfuafeapafully| TG

al2]1 lalasla

airfe[s|als]z]1 paldu]

It
[4]3]2] 1 [oafealaalaifaol e Bolra fro s iafafse] s o] o[ 7 [6] 61 4] 3] 2] 1 |oa]
1 3Jals]e]7

[

2

DATA FORMAT

Oscilloscope Settings:
SWEEP
TIME/CM
TRIGGER
VOLTS/CM
CHANNEL A Trace
CHANNEL B Trace

Computer Front Panel Settings:

TEST switch 1
TEST switch 2

A

0.1lpsec

P24

10 volts

Memory Clock. 25BZ4
Computer Clock. 25B14

off
off

COMMAND FORMAT

— M

EXEEREDE

HER

476134321 23y

n[i] e 7Tels] a8 2] 1]z

o] 3|1 [ededle] afealp [ oo el 14 m]
3

sl 1 ]2 ¢+ [ 5167 |
DATA FORMAT K
Oscilloscope Settings:
SWEEP A
TIME/CM 0. lpsec
TRIGGER P24
VOLTS/CM 10 volts

CHANNEL A Trace
CHANNEL B Trace

Computer Front Panel Settings:

TEST switch 1
TEST switch 2

Memory Clock., 25B24
Computer Clock. 25B14

aff
ON

T My 0 e M

Ptzll!.x‘.11ziiﬂ‘ “'.r". EES 1.;1u G
15

3] 2] 1 }aalzaloal afao|so pas 6 i) 14| 13)12fvi[ 109 8[7 |6 s|4]3]a]1 fofulzl

N
[

[3]2] 1 [aafasl ] arfaol g m | i7}rs | 15]1e ]

n[n]s]a]7[6ls] 4 3] 2] iaefzs

CHANNEL B Trace

Computer Front Panel Settings:
TEST switch 1
TEST switch 2

S50 1 2 3 4 5 6 7
#
DATA FORMAT
Oscilloscope Settings:

SWEEP A
TIME/CM 0. lpsec
TRIGGER P24
VOLTS/CM 10 volts
CHANNEL A Trace Memory Clock. 25B24

Computer Clock., 25B14

ON
aff

COMMAND FORMAT

—y— M

Pl

oxodoifi sjafualluil [ TG

2[1]4]2]1]4]2]1 [0}

1] 1|:.%n A e
I 2 3 4

ulsol98[7]s]5] 4l 3] 2] 1]as]2y
7

DATA FORMAT

Oscilloscope Settings:
SWEEP
TIME/CM
TRIGGER
VOLTS/CM
CHANNEL A Trace
CHANNEL B Trace

Computer Front Panel Se
TEST switch 1
TEST switch 2

A

=0, lp sec
P24
10 volts
Fl, ZAl4
P24, 3E4

ttings:

off
off

% (Calibrated to one word time,

Figure 4-4. Clocks and Pulse Counter Waveforms (Sheet 1 of 2)
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COMMAND FORMAT

My e oy My
B 2] 1] 42 [ 1] 4] 2] 1 [oplodocfodusdordon Ul U TLT TG
3'2] 1 jpaasfmlnoolm i or|s}ss! i |2 nlwf o] o] 7|6 ]s]4 [ 3] o] 1 fadlzdlid
i
(321 [adulz]wlol ][] w[reu]n]en] e e | [o]s | o] s[] 1 fodm sl3]2]t sl alrol|w]me] sl nl2[n]w]s o] Te]s  «]s] 2] ¢
s| 1 [ 2]3]4[5]6]7] ISEa achac 4 J o e Ty
DATA FORMAT DATA FORMAT
Oscilloscope Settings: Oscilloscope Settings:
SWEEP A SWEEP A
TIME/CM 0, lp sec TIME/CM 0, lp sec
TRIGGER P24 TRIGGER P4
VOLTS/CM 10 volts VOLTS/CM 10 volts
CHANNEL A Trace F2, 2a22 CHANNEL A Trace F3, 3Al4
CHANNEL B Trace P24, 3E4 CHANNEL B Trace P24, 3E4
Computer Front Panel Settings: Computer Front Panel Settings:
TEST switch 1 off TEST switch 1 off
TEST switch 2 off TEST switch 2 off
* Calibrated to one word time. # Calibrated to one word time,
COMMAND FORMAT COMMAND FORMAT
.P_M-,—'_\ = Op =M =~ (“‘—Mg r— Op ——M =
21Tzl ]e[2]1 o lodo CREERMEE A ][ [Oododododedor ko e A [ 11
8] 2] 1 [zalaafra|m faofw]im e Jis e inua | ]} o | 6| 7fa [ o [ af 2] [ad2 321 HE D OLEDEDE OEOREAARANTER
I
HHH HH e R
E o -
) + s I
4[s]2 1M:s==iml-FI-Ln1nb=ln mie|nire]s]7|s]s|a]ofa]1 o[ 82| el p[a w|wlwu[u[a[n[o[s]s |?[s]s s s]2| 1
sl 1 [ 21 & | 4[5 [¢&].7 sl + | 2 [3[a4[58[6s]7
DATA FORMAT DATA FORMAT
Oscilloscope Settings: Oscilloscope Settings:
SWEEP A SWEEP A
TIME/CM 0. lp sec TIME/CM *0, lpsec
TRIGGER P4 TRIGGER P24
VOLTS/CM 10 volts VOLTS/CM 10 volts
CHANNEL A Trace F4, 3A22 CHANNEL A Trace F5, 5Al4
CHANNEL B Trace P24, 3E4 CHANNEL B Trace P4, 3E4
Computer Front Panel Settings: Computer Front Panel Settings:
TEST switch 1 off TEST switch 1 off
TEST switch 2 off TEST switch 2 off
% Calibrated to one word time, * Calibrated to one word time,
Figure 4-4. Clocks and Pulse Counter Waveforms (Sheet 2 of 2)
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E-5. CHECKING sSc GATE (BLOCK (5))

Without the sector counter plugged in, check the waveform of sSc. It
should be true during P7 and P15. Replace the sector counter and check its
counting ability by observing the Sr output and triggering the oscilloscope
from the Cs gate. The Cs gate outputs should be 3.072 milliseconds apart.
After satisfactory locking on one machine cycle, expand the waveform and

check the counting, sector by sector.

E-6. MEMORY AND REGISTERS (BLOCK (b))
Full details of changing or adjusting delay lines are given in paragraph

F, below.

E-7. MEMORY OK, CHECK FILL OPERATION (BLOCK (?))

Proceed as follows:

a) Turn the FILL switch (Figure 1-2) to ON position and check that
@blocks computation by locking the machine in Phase I (ECEC).

b) Check the sector counter to see if @is synchronizing via Qg,

the two sector numbers P23 © Pl6.
c) Check the 06 flip-flop. It should be on for (P16-P23) once per
machine cycle. T ey
E-8. MEMORY NOT OK (BLOCK (®))
Change or adjust delay line. Refer to paragraph F, below, for details
on changing or adjusting magnetostrictive delay lines.
E-9. FLEXOWRITER (BLOCK (9))
For complete details of the Flexowriter, refer to the Flexowriter

Technical Manual, PBC 1016.
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E-10. COMMANDS USED IN BOOTSTRAP (BLOCK )

Use the individual bootstrap diagnostic routines described in paragraph
D, above. These routines may be correlated using the oscilloscope and the

particular logic diagram provided in Section VI.

E-11. INPUT DEVICE (BLOCK (11)

Refer to the applicable technical manuals for the Flexowriter, PBC 1016,
High-Speed Reader, PBC 1010, Magnetic Tape Unit, PBC 1014, or the High-
Speed Buffer Register, PBC 1007.

E-12. CHECK COMMANDS AND SEQUENCE USED BY LOADER (BLOCK @)

If the input devices have been ascertained as operative, use the indi-

vidual bootstrap diagnostic routines described in paragraph D, above.

E-12. CHECK MEMORY LINE 05 (BLOCK ({3)

Change or adjust memory line 05. Refer to paragraph F, below, for

details on changing or adjusting magnetostrictive delay lines.

E-14. CHECK MEMORY LINE 06 (BLOCK

Change or adjust memory line 06. Refer to paragraph F, below, for

details on changing or adjusting magnetostrictive delay lines.

E-15. CHECK TD-100 MODULES (BLOCK @)

These modules are the output cards used to operate the Flexowriter.
Refer to Table 6 -1 for the locations of TD-100 module cards and the appli-

cable logic diagram for test points.
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E-16. CHECK FLEXOWRITER (BLOCK ({§))

For complete details of the Flexowriter, refer to the Flexowriter

Technical Manual, PBC 1016.

E-17. CHECK WOC COMMAND (BLOCK (7))

To check this command, refer to the bootstrap diagnostic routine

described in paragraph IV Dj; above.

E-18. TEST ROUTINE (BLOCK ({§)

Refer to the individual bootstrap diagnostic routines in paragraph IV D

above, and eliminate the marginal components.

E-19. CHANGE LINE (BLOCK (9)

Change or adjust delay line. Refer to paragraph F, below for details

on changing or adjusting magnetostrictive delay lines.
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F ADJUSTMENT OF MAGNETOSTRICTIVE DELAY LINES

The magnetostrictive delay lines are pre-adjusted at the manufactur-
er's facility and will not normally require adjustment in the field. However,
should adjustment appear necessary, it is advisable to contact the Packard
Bell Computer representative. The basic procedure for setting amplifier

gain, dc level, and magnetostrictive delay time, is as follows.

F-1. READ AMPLIFIER, DC LEVEL ADJUSTMENT

a) Temporarily connect test point TP 2 to ground, to clear the

memory lines.

b) Calibrate the gain on the plug-in vertical amplifier of the
oscilloscope.
c) The dc level present at test point TP 1 should be -1. 3 volts.
d) For means of adjustment, refer to Figure 4-5.
-
| L3y

Delay Line
Length Adjustment

_ Gain Adj
TP3  _Level Adjustment @ ‘*ojustment

Figure 4-5. Adjustment of Read Amplifier



F-2. READ AMPLIFIER, GAIN ADJUSTMENT

o

a) Fill the line with ih’r,ljp.pmatmn by temporarily connec:tmg test

i

point TPM output of,the”pulse counter (pin number 3E6 ({L §)
Figute 4-8).

b) The displayed information at test pgmt TP 1 should be as_shown

o

in Figure 4-6+" The 1nf0rmat10n s:.gnal should be at‘an a.mph«

tude,@é'.ﬁi} volts. For means of adjustment, refer to Figure

P T
@ 4-_5- INSELRT ¥2AM on TTST PoaInNT \

.

L ?{ﬂ URT. @ -Ceibeg dipele-in-positivervoltage:

1
~ R
- . N

Figure 4;6{ _ Réad Amplifier Gain Adjustment (Waveform)

F-3. DELAY LINE LENGTH ADJUSTMENT

a) Fill the line with informat'ib'n”}.ay temporarily connecting test
point TP 2 to- the output of the sector counter (pm number 3El,|

Flgure 4 8).

b)  Use a dual trace oscilloscope input with alternate sweep and

trigger. Trigger the sweep from the computer clock.

c) With channel B of the vertical amplifier of the oscilloscope,

observe the memory clock signal.



d)

e)

With channel A of the vertical amplifier of the oscilloscope,
observe test point TP 2 or TP 3 of the subject magnetostrictive

delay line. The display should be shown in Figure 4-7.

Adjust the length of the delay line by moving the center of the
spread in trigger transition time so that it locates in the center
of the positive period of the memory clock. For means of

adjustment, refer to Figure 4-5.

COMMAND FORMAT

Mgy e M
e[ 2] 1[4]2]1]4]2[1]0. 3joz{oiisuafe3fu2] L] | ]G]
3[2] 1 pafasaalziloofs] 8] 7] 16|15 sefs8 2] 11] 0] 9| 8] 7 |6 | 5] | 3] 2] 1 [aafas]

19|mfr7 15[15!1;:;]::[11 nlelsirlals 4] 3] 2] 1]adlzs
2 | 3 4.| 5 [ 7
4

DATA FORMAT

Oscilloscope Settings:

SWEEP A

TIME/CM 0.lpsec

TRIGGER P24 (3E4)

VOLTS/CM 5 volts

CHANNEL A Trace Memory Clock. 19E6

CHANNEL B Trace TP3-MSR-1 Module.
Computer Front Panel Settings:

TEST switch 1 off

TEST switch 2 off

Figure 4-7. Delay Line Adjustment
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G. TEST POINT FUNCTIONS

Mounted on the left side of the PB250 Computer is a panel of fourteen
test points (Figure 4-8) located in row "E'", connector numbers two and
three. The function of these test points is to make readily available certain
terms for programming, maintenance, and troubleshooting analysis with an

oscilloscope. These terms are shown in Table 4-5.

Table 4-5 (Sheet 1 of 3 )

TEST POINT FUNCTIONS

Location Term Description

2E1] Ar The A Register read flip-flop.
This point will display the con-

tents of the A Register.

2E2 Br The B Register read flip-flop.
This point will display the con-

tents of the B Register.

2E3 Ir The Instruction Register read
flip-flop. This point will display
the contents of the Instruction
Register, which includes the

Index Register.
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123456789101112 141516171819202122232425

2627282930313233343536 373839404142 43444546474849 50

Row
Letters sy
Pin
Numbers = 3 ~
Master Elarpsed
Circuit T.:me
Breaker Indicator

Card

N‘Hnbers\
123456789101112 141516171819202122232425

26 27 28 29 30 31 32 33 34 35

Figure 4-8. Test Points
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Table 4-5.

(Sheet 2 of 3 )

TEST POINT FUNCTIONS

Location Term Description

2E4 Vg The command gate. This point
will display the contents of the line
from which the computer is receiv-
ing its instructions.

2E5 Blank test point.

2E6 Cs The cycle trigger. This pulse
occurs once every machine cycle
(approximately three msec) and is
used for sync output to the oscillo-
scope. Pulse begins sweep at
sector 000 during memory cycle.

2E7 GND This point is computer ground.

3E] Sr The sector counter read flip-flop.

This point will display the count-
ing of the sector counter and also

the input buffer.




Table 4-5. (Sheet 3 of 3)

TEST POINT FUNCTIONS

Location

Term

Description

3E2

Cr

The C Register read flip-flop.
This point will display the contents
of the C Register.

3E3

Fg

The "Fetch'" gate. This point dis-
plays the data coming from the

memory.

3E4

P24

The twenty-fourth pulse of the
word counter. This is used to
reference the display of a word on

the oscilloscope.

3E5

Blank test point.

3E6

F5

The output of F5 is used to provide
output for sync of the oscilloscope.
F5 occurs during time P16 through
P23,

3E7

GND

This point is computer ground.




G-1. USE OF OSCILLOSCOPE

The recommended oscilloscope is a Tektronix Type 545A with delay
sweep. The required preamplifier is a Type CA plug-in unit for the dual
channels. Refer to the applicable manufacturer's manual for details of oper-

ation of oscilloscope and preamplifier.

Calibrate the preamplifier and adjust the test probes. Ground the
oscilloscope to the computer by means of a lead from the oscilloscope con-
nected to the computer ground (2E7 or 3E7, Figure 4-8). Connect the sync
from cycle trigger (2E6) to the oscilloscope sync input A or B.

Use the following procedure for preliminary adjustment. After the
computer has been turned on (see paragraph III B, page 3-1, attach the
oscilloscope probes to P24 (3E4). By adjusting the calibration knob of the
TIME/CM control, position P24 to occur where indicated on the format
pattern, on the oscilloscope screen (see Figure 4-9). If there is no format
pattern, remove probe from P24 (3E4) and hook it to Fl1 (1A35) and calibrate
until there are three bits per cm or grid line. This will establish a one-word
reference on the oscilloscope. Figure 4-9 shows the P reticle format with a
modified P24 pulse waveform added. The reticle is an optional item and may

be purchased from Packard Bell Computer, Los Angeles, California.

G-2. A, B, AND C REGISTERS

The A, B and C Registers may be observed for analyzing programs
and may be used in isolating possible malfunctions in the equipment. By
using one oscilloscope probe on P24 and synchronizing on single cycle, it is
possible by means of the delay sweep of the oscilloscope, to view the contents
of the A, B, or C Register during a machine cycle. The operation of the com-
puter may be single cycled by having the Flexowriter ENABLE switch (see
Flexowriter Technical Manual, PBC 1016) down, and pressing the C key once

for each machine command. This allows the operator to analyze the contents
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COMMAND FORMAT

R N S SR

Pe{ 2|1 (4|21 [4]|2|1]|0,(06/05/04(03]|02 01|L5|L4|L3|L2|L1|Lg|T |G

15|14 n

DATA FORMAT

Figure 4-9. Oscilloscope Format
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of the registers, as each cycle represents the reading and execution of one

command.

By changing the sync input to different terms, the operation may be
viewed during a particular command. Selection of a sync pulse ensures that
the display of the registers viewed on the oscilloscope is occurring during
the subject operation. For instance, a division may be viewed closely by

synchronizing on the divide gate.

H: SA-100 SINEWAVE AMPLIFIER

The SA-100 sinewave amplifier module shown in Figure 4-10, is a
tuned class C amplifier used for synchronization of a PB250 Computer sys-
tem consisting of one or more computers and their peripheral equipment.
Figure 4-11 shows an example of a distribution system from an SA-100 module
to a PB250 Computer system consisting of three computers (one master and

two slaves) each with a Memory Unit and two High-Speed Buffers.

The SA-100 accepts the two megacycle sinewave generated by the
oscillator section of an XCG-101 module, amplifiers and distributes it to
the various units which comprise a PB250 system. The output of the SA-100
is processed in each unit by the shaper section of the XCG-101 module to pro-
duce computer and memory clock signals. Distribution of the SA-100 output
is established to allow synchronization of the clock signals within 0.0l micro-
second between the computer system units. Specifications of the SA-100 are

given in Table 4-6.



Standard 35-pin
module, Rl
All other pins have 0.82
no connections.
'___........-
R2 1 c2
0.38 =g, 008
—9 il -
1 ¥ea al
T 15uf 2N604
C3
R3 ?4__ ”
5.0 fi 0.01pf
1.0
@
R7
2.255
A Cbh
T 100ppf
=12v In Key Grd Out
Figure 4-10. SA-100 Sinewave Amplifie. chematic
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Applicable cabling details are as follows:

a) All connections are made with Microdot 95-3920 coaxial cable

(Z-O = 95 ohms, capacitance per foot = 13uuf).

b) Total cable length in distribution system is a maximum of
110 ft.

c) Cable length from the SA-100 to any load point is a maximum
of 24 ft.

H-2. FINAL ADJUSTMENT

After the clock system is installed and turned on, the SA-100 is first
tuned for maximum output by means of variable inductor L1 (see Figure 4-12 .

The output amplitude is then set to 12 volts peak-to-peak by means of potenti-

“.H H=H

o o
TR

Figure 4-12. SA-100 Printed Wiring Assembly

ometer R3 (see Figure 4-12).

cs_
S -y (.
Rt SR
R4__ __RI__
__R6__

To tune the SA-100 module for maximum output, it is necessary to
remove the locking screw from the variable inductor L-1. After the required

adjustment has been made, the locking screw must be replaced.



P oo LR 17 g5 |- 7 T7718.5
| HSB I X b= | HSB | X @ | HSB | X @
Lo 1 ] I R DY S
T‘—_—___‘I‘_H—IS.S |_____T_-T6.5 r_ﬁ_—__r__IB_s
[ o« |1 | 2
HSB X HSB X HSB X
bt = S b L_:i‘l Boesin s ek e
!
= = J17
l | 1.5 | 4 |
| o3 oo
| I X | L t |
| L o
| | L1 \ |7 |
N H
: Socket | | SA100 | : Socket
]
] PB 250 | | PB 250 | 4 : PB 250 !
(Slave) | I (Master) : (Slave) |
LH HHHHH it L | L
i
6.5 . - 6.5
| |
10 10 10
:— ______ 1 rT T T 1 r—-—--"- n
= !' = | -
| i3 L | X ¢e— | | X ¢a—
E A Iy L b L !
r | , | | |
| ay Bt |
| I
L_mx1 | _Mx1 | L__MX1
Symbols:
s Coaxial
| X I XCG101 Distribution s Connechor Fan—c?ut
_ Cable Junction
All dimensions are in feet i Junction

4 Box

Figure 4-11. SA-100 Clock Distribution
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Table 4-6

SA-100 SPECIFICATIONS

Requirements Measurements
Input (sinewave with the following characteristics)

Frequency 2Mc

Amplitude 3.5 to 5.5 volts rms

Impedance 4. 3 kilohms at 2Mc

Qutput (at maximum load)

Number of XCG shapers 12
Distribution cabling capacitance 1500
Power
-12v Z2ma
+ 6v 6ma

H-1. DISTRIBUTION CABLING

The first cable junction is at the socket of the SA-100, with a maxi-

mum fan-out of four primary lines.

Any one of the primary lines may in turn

have one junction with a maximum fan-out of six secondary lines. Where a

primary line fans out into two secondary lines only, each secondary line is

allowed a third junction with a fan-out of two tertiary lines.
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V. PARTS LIST

The PB250 Computer Assembly is shown in Figure 5-1. The number
assigned to each subassembly or part in the figure corresponds to the num-

ber in the Figure and Index column of the Parts List in Table 5-1.

Information concerning parts and procurement may be obtained from

the Packard Bell Computer Corporation, Los Angeles 25, California.



Table 5-1.

(Sheet 1 of 2)

PB250 COMPUTER ASSEMBLY, PARTS LIST

Figure and BRef. PBCC Usable
Index Part Description Desig. Part Number Qty [On Code
Fig. 5-1 PB250 ASSY . 502617 1

1,2 HANDLES ASSY . . 500033 1
3 FRAME ASSY, Right 502480 1
4 FRAME ASSY, Left 502464 1
5 POST, Center g W W 502203 1
6 PLATE ASS5Y, Connector 502585 1
7 COVER, Front . 502228 1
8 MOUNT ASSY, Time Indu:ator . 504554 1
9 COVER, Standard Wiring 502487 5
10 COVER, Offset Wiring ; i 502596 1
11 MODULE, Crystal Clogk Genera.tor.

XCG-101 . 506521 1
12 MODULE, Clock Drwer, CD 100 502692 1
13 MODULE, Gate Driver, GD-100 502492 6
14 MODULE, Driver, TD-100 . 502473 4
15 MODULE, Emitter-Follower, EF- IGU 502454 5
16 MODULE ASSY, Memory, 1 Word,

MSR-2 . e 504398-11- 2.3 3
17 MODULE, Flip- Flop, TF 100 P 502433 17
18 MODULE ASSY, Memory, 16 Word,

MSR-1 . § 504276-191 1
19 MODULE, Diode Gate, DG 102 502336 29
20 MODULE, Diode Gate, DG-101 502321 38
21 MODULE, Diode Gate, DG-100 502334 16
22 MODULE, Filter Card, FC-100 504580 3
23 MODULE, Emitter-Follower, EF-101 504625 4
24 SCREW, Pan Head, No, 4-40 x 7/16 . 503505-7-2 16
25 SCREW, Pan Head, No. 6-32 x 5/16 . 503507-5-2 10
26 SCREW, Flat Head, No. 6-32 x 1/4,

csk 100° PE A T G a 503506-4-2 48
27 SCREW, Flat Head, No. 8-32 x 7/16,

csk 100° e w n s kB 503508-7-2 8
28 SCREW, Pan Head, No. 8-32 x 5/16 . 503509-5-2 10
29 SCREW, Pan Head, No. 6-32 x 1/2 503507-8-2 2
30 WASHER, Flat, No. 6 ¢ m m 503519-4-2 2
31 SCREW, Flat Head, No. 6-32 x 7/8,

esk 100° 503506-14-2 4
32 Deleted
33 CABLE, AC Power 504263 1
34 BUSHING . 503149- 1
35 BUSHING . 503149-7 1
36 RELAY 5 503193 1
37 CABLE ASSY, Power Supply, PBZ 50 504596 1
38 SLEEVING, Spiral Wrap . . 503077-2 AR
39 CORD, Black Lacing we 503216-2 AR
40 SOLDER (QQ-5-571, Type SN60) AR
41 WIRE, Stranded, Teflon Insulation 503045-24 AR
42 WIRE, 24 AWG, Solid, Teflon Insulauon 503089-24 AR
43 CLAMP, Cable W oEom OB OF g 503018 -7 4
44 WIRE, 16 AWG, Stranded, Teflon Insulation 503091-16-2 AR
45 WIRE, 24 AWG, Stranded, Teflon Insulation 503091-24-2 AR
46 WIRE, 16 AWG, Stranded, Teflon Insulation 503045-16 AR
47 WIRE, 16 AWG, Stranded, Teflon Insulation 503091-16-4 AR
4e SLEEVING, Plastic, No. 24, 503047-24 AR




Table 5-1.

(Sheet 2 of 2)

PB250 COMPUTER ASSEMBLY, PARTS LIST

Figure and Ref. PBCC Usable
Index Part Description Desig. Part Number Oty | On Code
Fig. 5-1

49 SLEEVING, Plastic, No. 22. 503047-22 AR
50 SLEEVING, Plastic, No. 24 . 503092-24-2 AR
51 SLEEVING, Plastic, No. 24. 503092-24-1 AR
52 TERMINAL, Solderless 503122-1 3
53 TERMINAL, Solderless 503122-2 10
54 WASHER, Lock, Flat, Internal

Tooth, No. 6. v W ow w 503520-6-2 14
55 TERMINAL, Standoff, Molded, (meodified) 505060 2
56 DIODE, IN2069 . e B ow 503178 2
57 SLEEVING, Plastic, No. l& 503047-16 AR
58 WIRE, Solid Uninsulated No. 16 503048-16 AR
59 SLEEVING, Plastic, Clear, No. 14 503092-14-1 AR
60 RESISTOR, 6,8k %5%, 1/4 w, 503100-682 18
61 RESISTOR, 2.7k 5%, 1/4 w. 503100-272 3}
¥ RESISTOR, 5.6k 5%, 1/4 w. 503100-562 25
63 RESISTOR, 15k 5%, 1/4 w , 503100-153 1
64 RESISTOR, 18k +5%, 1/4 w ., 503100-183 5
65 NAMEPLATE, Escutcheon 504532 1
b6 MODULE ASSY, Memary,zsé Words,

MRS-1 . . 504276-3071 X
67 RESISTOR, lk ﬂ:E%p 1;"4 w 503100-102 3
68 RESISTOR, 1.5k #5%, 1/4 w. 503100-152 8
69 RESISTOR, 1.2k #5%, 1/4 w 503100-122 2
70 DIODE, Germanium, High Speed . 503050 5
71 RESISTOR, 1.8k #5%, 1/4 w . 503100-182 1
T2 MODULE ASSY, Memory, 1 Word, MSR Z . 504398-11-24 2
73 RESISTOR, 10k 5%, 1/4 w 503100-103 8
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VI. LOGIC DIAGRAMS

This section contains logic layout diagrams of the PB250 Computer.
Table 6-1 identifies the module location with the logic layout sheet pertain-

ing to the location of each module, and the type of module.

These logic diagrams may be used in conjunction with the module

schematic diagrams in Section VII.

—



Table 6-1. (Sheet 1 of 8)

MODULE LOCATIONS IN LOGIC DIAGRAMS

Location Sheet Type
1A 26,35,67 DG-102
2A 26 TF-100
3A 26 TF-100
4A 26,28,60,67 DG-101
5A 26,28 TF-100
6A 28,29 DG-100
TA 29 MSR-2  SaexOR (ouMity
8A
9A 26,27,29,60,67 EF-101

10A 27,31,74 GD-100
11A 27,52, 15 DG-101
12A 27,32,74 DG-102
13A 30, 33 DG-101
14A 27,28,14,69 DG-101
15A 27,68,69,73 DG-101
16A 68 DG-101
17A 27,60,67,68,69 DG-102
18A Y46, 67,59, 13 EF-100
19A 36, 37, 38, 69 EF-100
20A 27,69,72 GD-100
21A \ 26,30,67,72 DG-101
22A Conp. Cosb P 26, 30 ( EF-101 \\
23A 25,67 FC-100
24A 25,67 FC-100




Table 6-1. (Sheet 2 of 8)

MODULE LOCATIONS IN LOGIC DIAGRAMS

Location Sheet Type
25A 25,67 FC-100
26A 47 DG-101
2TA 47 DG-102
28A 47 DG-101
29A 47 DG-102
32A i GD-100
33A 77 GD-100

1B 34,35 DG-101
2B 34 MSR-2
3B
4B 31, 34 DG-101
5B 26,31,34,44,74 DG-102
6B 31 DG-100
B 31 TF-100
8B 31,46 DG-101
9B 33,46 DG-101
10B 33,46 DG-100
11B 33,46 TF-100
12B 46 TF-100
13B 33,60 DG-102
14B 28,60 DG-101
15B 27,47,60,74 DG-102
16B 44,47,60 DG-101
17B 26,60,74 GD-100

\ MSTRULTIY ARG,




Table 6-1, (Sheet 3 of 8)

MODULE LOCATIONS IN LOGIC DIAGRAMS

Location Sheet Type
18B 44,69 ey DG-101
19B 36,37, 38,39, 40 | EF-100
20B 66 DG-100
21B 66 TF-100
22B 24 CD-100
23B 24 EF-101
24B 24 SA-100
25B 24 XCG-101
26B 59,175 EF-101]
27B 59, 64,72 DG-101
28B 47,64 DG-101
29B 47 DG-101
30B 47 DG-102
31B 59, 62 DG« 101
32B 59 DG-101
33B 59 DG-101
34B 59,64,71,72 DG-102
358 59, 64 DG-101
36B 64,71 DG-101
378 g DG-101
38B 62,71 DG-101
39B 71 DG-102
40B 59,71 DG-101
41B 71 DG-101




Table 6-1.

(Sheet 4 of 8)

MODULE LOCATIONS IN LOGIC DIAGRAMS

Location Sheet Type
42B 71 2da ,.‘-;;,_.?,_J J" DG-101
43B 63,76  maslege ol DG-101
44B 76 TF-100
45B 63,65,76 DG-102
46B 63,65 DG-101
47B 63,65 DG-101
48B 63,65 \L DG-101
49B 63 EF-101

1C 35, 37 DG-100
2C 32,35, 36, 37 DG-102
3C 35, 37 TF-100
4C 36, 37 DG-100
5C 36 TF-100
6C 36,37,42,43 DG-102
7C 36, 37 DG-100
8C 36, 37 TF-100
9C 36,37,38 DG-100
10C 37, 38,43, 49 DG-102
11€ 38,43 TF-100
12C 43 DG-100
13C 41,42 TF-100
14C 41,42 DG-100
15C 27,40,42,43,60,61 DG-102
16C 40, 41 DG-100




Table 6-1. (Sheet 5 of 8)

MODULE LOCATIONS IN LOGIC DIAGRAMS

Location Sheet Type
17C 39,40,41,42,58,60,61 DG-102
18C 39, 40 : DG-100
19C 39, 40 TEF-100
20C 40,76, 59, 51 DG-102
21C 42,43,45,53,61,73 DG-102
22C 27,44, 45, 66 DG-102
23C 40,41,42,43, 45 EF-100
24C 44,45,60 DG-102
25C 44 Nog ~ Wiy EF-100
26C 70 TD-100
27C 75 GD-100
28C 62,63 MSR-1
29C 62 MSR-1
30C 62,63 MSR-1
31C 62 MSR-1
32C 62 MSR-1
IBE 62 MSR-1
34C 62 MSR-1
35C 62 MSR-1

1D 49 DG-101
2D 37,49, 59 DG-102
3D 49 DG-101
4D 49,73 DG-101
5D 36,49,51 DG-102
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Table 6-1. (Sheet 6 of 8)

MODULE LOCATIONS IN LOGIC DIAGRAMS

Location Sheet Type
6D 49,51 DG-101
7D 49 P g TeR MSR-2
8D
9D 49,51 TEF-100

10D 49,51,53 DG-102
11D 51 Lo DG-101
12D 51,61 DG-102
13D 5155 DG-101
14D 51 B RkLgTES MSR-2
15D

16D 58,61 DG-100
17D 58,61 DG-100
18D 53,61 TF-100
19D 53,61,76 DG-102
20D 53 DG-101
215 53,61 DG-101
22D 53 C megTeN MSR-2
23D .

24D 43,76 rw , t . ! TF-100
25D 45 EF-100
26D 70 TD-100
27D

28D 62,64 MSR-1
29D 62 MSR-1
30D 62 MSR-1




Table 6-1. (Sheet 7 of 8)

MODULE LOCATIONS IN LOGIC DIAGRAMS

Location Sheet Type
31D 62,64 MSR-1
32D 62 MSR-1
33D 62 MSR-1
34D 62 MSR-1
35D 62,65 MSR-1

1E

2E Test jack
3E Test jack
4E

5E 46 DG-100
6E 46 TF-100
T1E

8E 49,51,55 EF-101
9E 54,55,56,76 DG-102
10E 54,55 DG-101
11E 54,55 DG-101
12E 55 DG-101
13E 49,51, 54,57, 58 DG-102
14E 56,67 DG-102
15E 24,57,58 DG-102
16E 56,58 DG-100
17E 56,58 TF-100
18E 57 DG-101
19E 24,53 EF-101
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Table 6-1. (Sheet 8 of 8)

MODULE LOCATIONS IN LOGIC DIAGRAMS

Location Sheet Type
20E 24 GD-100
21E
22E Terminal

strips
23E Terminal
strips
24E Terminal
strips
25E
26E 67,70 TD-100
27TE 70 TD-100
28E
29E
30E
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PB 250 ALPHABETICAL INDEX

SRZET SweeT ket
Function Pége Function Rage Function ﬂgﬁ
Ae 49 Hsg__ 7L @ - @ =4
Ar 49 Ig, Ig O @+®+@+@ 25
Aw 49 Ir, Iw o -
Be 51 Is 23 &+ @+ @+0 =
Br 51 Jg, Jo-J28 i @ 4 @ § @ " @ s
Bw 51 Kg 41 e
Bg, Bg 68 K1 K2 K3 4: &3 + @+@+ 3
L a —
& 25.e\,7! Lf:c, LP1-LP8 7o B H:+H+ O =2
@) &l LTC, LTI-LT6 70 ®+@+E&@+@ 25
Lo, L1 a3 25
@3 38 L2 5. &+
8y 36 L3 al &8 + 69 + 09 25
L4 4o S
@ 36,33 L5 39 @ ' bl
G = : Re, Rc
c: =2 @ ’ @ e Rf, Ri e
Glock Dist. 249 Mog-MT7g as Rf Tf &7
Cog, Cpg %=1 Mor-M15r &2 Rf TE &7
Cr 53 Mow, M4w [#%.9 Rf Tf &1
Cw 53 Mlw, M7w &4 L <
Cycle Sync T& M15w &S @ _ @
Dg, Dg 57 Nog-NT7g a4 Sc, Sc 28
Ec _  __ 31 Oc LS Sp, Sp 76
(Ec Rc), (Ec Rc) 4 of 58 Sr, Sr_ 2
Eg 32 Og, 01 _;;& Sw, Sw 19
0z, 03
@ 2‘5,‘5&"5‘5: 04, 05, o6 2o @ e @ I.‘E'i
4c.@l (054 03) T3 o 2
(3] 75,31 [060503) _ 13 @ 25
— o1 (06 0504 03 02) 1> .
€ + (R 1) (06 05 0403 02) 13 ¢, TH oA
Fg, Fg, Gig Ss2 P1l, 1P1 21 Tg J0
® 2530,36, P2, P2 27 @ --- S
28 &4,&S P3, P3 27 . a7
(P8-P15) < e Wg, WXg &o
® 2531,64  (P16-P23) gh i pised
F1-F5 26 P24, P24 2 Zg. Zg sa
(F1 F2) 14 (P24-PT) T
(F1F2 F3) 28 Pc &l
(F3F4F5) -4 Pg 10
Gdg s2 @1, @2 16
Gsg 12 Qg, Qg 20
6-13
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S0O5782T Sh 5

TYPE 37P No. 17 FUNGCTION FLEXO-INPUT
Ongm Pin No. Dest. Term
1 23A5 )
2 24A12 r2
3 23A12 )
4 25A12 j
5 24A5 [5
6 25A5
7 23A31 )
8 23A8 RY
9 24A15
10 23A15 R3
11 25A15 ~ | R4
12 24A8 RS
13 25A8 B .
14 245421 |
15 23A21
16 25A28 i
17 25A31 SR
1327 18 23A3¢ (|8
1726 19 ~ 24A34
20 ___25A25
21 24A28 .
22 24A31
23 24A25 I
1325 24 23E5L
1128 A R S 1 1 s
26 1719
27 1718 =
28 1725




SP5782 T Sh.e

TYPE 155 No. 27J FUNCTION CHARACTER OUT.
Origin Pin No. Dest. Term
371 1 14J10 K3'
3J2 2 14J11 K2'
313 3 14712 K1l'
3.J4 4 14713 L1
3J5 5 14714 L2’
376 6 14715 L3'
337 7 14716 L4
318 8 14717 L5
319 9 14718 o1’
3710 10 14719 eyl
3J11 11 14720 037
3J12 12 18726 | Cog
3713 13 15713 Gnd
3714 14 15714 TRe
3715 15 1515 | -12

e et



8505782 T Sh. 7

TYPE 155 No. 37 FUNCTION CHARACTER OUT.
Origin Pin No. Dest, Term
18A26 1 2J1 K3!
18A29 2 2J2 K2'
19B5 3 2J3 K1’
26D7 4 2J4 Ll'
23C11 5 2J5 L2!
23C8 6 2J6 L:3!
23C5 i 2J7 L4’
19829 8 2J8 L5
45B 35 9 279 1!
36B34 10 2J10 QzT
36833 11 2J11 Q37
18A23 12 2J12 Cog
13 2713 Gnd
14 2714 +6
15 2J15 -12

6-16




S05782T Sh. &

TYPE 258 No, 4J FUNCTION FLEXO-OUT

Orlgi_n Pin No. Dest. Term
T Z6EZ24 LTC
2 26C5 LT1
3 26C9 LT2
4 26C13 LT3
5 26C20 CT3Z
6 26C24 LTS5
1 26C28 LTé6
8 26E13 LPC
9 26D5 LP1
10 26D9 | _Lp2
11 26D13 LP3
12 26020 LP4
13 26Dz24 — LP5
14 26D28 | LP6
15 27IES . 4 -LPT
16 27E9 | LP8
17 26E9 (RE TT)
18 26E5 o JARETE)
19 | Spare
20 S pare

7320 21 4724 ] -4
22 4723

43722 23 N B

4121 24 4325 R

4124 25 _23E6R -48




130 8SO5782 T SH.9
TYPE IIWIS5 No. 57 FUNCTION COMPUTER COUPLING
Origin Pin No. Dest, Term
21A33 1 N7g
21A34 2 M3g
21A35 3 Cpg
27B33 4 MB:‘
26B20 5 ¥
21A20 6 E3
24E1R i Gnd
26B6 8 M8r
9
10
24B17 Al SA Qut2

6-18



505782 T Sheet 10

TYPE 25P No. 7J FUNCTION MEMORY - EXT

Origin Pin No. Dest. Term
23C26 1 M2g
38B5 2 |
25D5 3 Mdg
25D8 4 M5g |
25D11 5 Meég
25014 b Mig
25CH 1 NOg
25C8 8 Nlg
25C11 9 N2g
25C14 10 N3g
25C20 11 N4g
25C23 12 N5g
25C26 13 ~ | Nég
35D26 14 | N7g
26B14 15 T ,
26B24 16 ﬂ___ﬁg'-_

17

18 40B20 | Fxg
14721 19 18A20 “Cpg
4321 20 ) o -48v

21 22E2R ] +e

22 17J6 e

23 23E5R =12

24 __|Shield
24B13 25 |SA out 4




TYPE 1IWlP

No. 8J

SNH5782T

Sh.

"

FUNGTION JUMP CONTROL IN.

Origin Pin No. Dest. Term |
42B33 i 1 ﬁLi
42B27 2 _
42B23 3 H%_ o
42B10 4
42B6 5 (14
39BR29 [ )
41R33 7 o g

__41B27 8 [
9 9J9 | Gnd
1
. T O T T T U pp—— - L

6-20



TYPE1llW1P

No. 9J

Sn5782 T Sh.i12

FUNCTION JUMP CONTROL IN.

Origin Pin No. Dest. Term
41B23 1 B
41B10 2 (79
41B5 3 : .
39B25 4
40B33 5
40B27 6 %Li
40823 1 14
40810 8 [RE
819 9 1079 Gnd

6-21



SO5782T Sh.13

TYPE 11WlP No. 10 FUNCTION JUMP CONTROL IN.
Origin Pin No. Dest. Term
o 40B6 1 Jlo
-~ 39B12 2 '3
S 36B12 3 b
----- 36B7 4
- 38B35 5
o 38R 29 [
- 38R25 7 1eJio %7
- 38B12 8 18310
919 9 1139 Gnd
b-22



TYPE 11W1lP

No. 117

FUNCTION JUMP CONTROL IN.

S0>782 T Sh.ia

Origin Pin No. Dest. Term
38B8 1 1639 | Gz ]
39B10 2 1539 23
37B33 3 18327 J26 _
37B27 4 1819 L27
37B23 5 14J9 J28

6 spare |
7 spare

; 8 _spare |

1039 9 24E51, | Gnd

6-23



TYPE 508

No. 12J

S05782 T Sheel &

FUNCTION BOOTSTRA PS IN.

Origin

Pin No.

Dest.

Term

2D25

25A27

__ecz T

25A33

| Re

B6
B5
Re

9C16

B4

25A14

16D2

0O~ [~ || ks fip |t

23IAT

TR

20B21

My

_22C34

N
1833

Mr

JHSRE Star
MTUStar

14E33 N A - N S H.S.Star
A 18 s
I TN T e, (s I
20 1o
I T .
22 Sl
- 23 jeass S
24 B —
25
o 26 | T
T 27 e e
.28 | i
29 | o
[ 30 I S
1 =
32 . A
.33 - o .
= i S [ _ 1476 56
35 § 18J6 | "ue
. . 36 | AT 55
37 N 1815 us
38 1474 54
o g e | - 1874 U4
40 | 1471 'si
41 | 1871 ‘Ul
42 |
I - 43 -

1 a9
23B1 50

Gnd
Gnd

=12

=12
HSR Stop
MTU Stop
IH.S.5top




505782 T Sh.16

TYPE 3758 No. 147 FUNCTION PHOTO - READER IN.
Origin Pin No. Dest. Term
12740 1 23A3 &1
2 24A16 Z)
3 23A16 E;a?
12738 4 25A16 S4) |
12736 5 24A3 S5
12734 6 25A3 (S6
1 24A20 ST
8 23A20 S8
9 1135 | B¢
211 0 1571
2J2 1 1572 K7
213 12 1573 | _Kl' |
234 13 1574 |
2J5 14 15J5 |2
236 15 1516 _ 1. L3
2117 16 1517 1 L4
2J8 17 1578 _ﬁ_ L5!
219 18 18718 - o1!
2110 19 o 18719 — oz'
2111 20 18520 03!
15712 21 7319 . Cp
18A14 22 farzg 00 - IRLTH)
23 22F4L R +6
24 18§23 - 0
25 12346 -1
26 B 1
27 o
28 e
29 I | ;
30
31 T =
32 1
12315 33 _____ |B.Start
34 — T e
35 ]
36 . B
12,748 37 B. Stop
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505782 T Sh.17

TYPE 15P No. 157 FUNCTION CONTROL PULSE OUT.
Origin Pin No. Dest. Term

14710 1 16J1 K3'
14711 2 16J2 K2'
14712 3 1673 KIT
14113 4 1674 L1
14714 5 1635 L2
14715 6 1676 L3!
14716 7 1637 L4
14717 8 1678 L5!
142 9 @25 |

10

11
16J12 12 14721 Cpg
2J13 13 6713 Gnd
2714 14 16714 S (R YR
2J15 15 16715 T [ -1z




TYPE 15p

No. 16J

FUNCTION CONTROL PULSE OUT,

SOS5782 T Sh.lé

Origin

Pin No.

Dest.

Term

1571

1771

K3'

1532

17J2

K2'

1513

1703

K1!'

1574

L1'

1535

1

LZT

1576

18715

L3

1517

18116

L4!

1578

18717

L

1171

RO QO] (O | L o [ D |

G|

10

11

18321

15712

Cpg

15713

13

24E3L

15714

14

22E4L

15715

15

23E5R

Gnd

¥

-1

- = ——— L




TYPE

9P

No.

177

505782 T Sheet I

FUNCTION SERIAL IN-OUT.

Origin

Pin No.

Dest.

Term

1631

K3'

16J2

K2'

1633

K1'

Hsg

Hdg

7J22

Shield

Gsg

24B15

OG0 | =3 | O s e (D

Gdg |
SA out 3

b e e - SRR EROEE L e =
B — — e 4 S . - S —
- t

6-28




305782 T sh.20

TYPE 378 No. 18J FUNCTION MAG. TAPE READER IN.
Origin _ T Pin No. | Dest.
12741 T Z3AZ
T ' 2 24A17
3 23A17
12739 : 4 254817
[T 12337 5 2442
6 25A2
7 24A19
8 23A19 )
ERRES i 9 1174 1
1038 11
4984 - 12
16T4 13 =
o 16J5 ! 14 _—
1616 15 |
16J7 ] 16
1678 ' 17 o o
14718 18 o S
14719 19 =
14120 = ) 20
[ 21 16712
14722 22
14 24 ' 23 (8324
18423 ' 24 18325
(6424 25 1 124
2J12 26 S
11J3 217
] 28 o
498/a j 29 AR | SF
] 30
31 B
32
12716 33 . ~ |B.Start
34 N L [
35 =il
12749 37 __B.Stop
= —
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FLEXO-INPUT CABLE Sn5782 T Sh.22

KOA-6-21-50PN-POS N DCM 378
PL1 TERM 1P

R3 10

R4 11

RS 12
R6 13
R 14
18 15

(Rf TI) 19
Ro

hO O] O (U [k [l | B e

11 { éﬁ 26

16 ( Rf Tf) - 18

S T H I 25
36 En T

- = i =R Pk




FLEXO-OUTPUT CABLE 505782 T Sh.23

KOA-6-21-50PN POS [Y DBM 25P
PL 2 TERM 4ip
1 LP1 9
2 LP2 10
3 LP3 11
4 Lp4 12
5 LP5 13
6 LP6 14
1 LP7 15
8 LP8 16
9 LPG 8
10 -48Y 21
11 LT1 2
12 LT2 3
13 LT3 4
14 LT4 5
B 15 LTS [
16 LT6 7 s
19 I 1 =
20 -48Y ) 24
21 _ T
22 L(RE Tf) 18
23 -48V 25
% N S
I 25
R 26 LKL NEG. 22
27 NEG. OF INT. SUP. 23
28 LRETE) | 17
46 19 il
47 20

6-31




v

\éa‘v" XEG-100

; 258

26

D= 4
261 4

»| sa-o00

S+ 8

/7 /& |73
y

S 79 7425

Y
It

-
=
b
$
Oy
J

MIEM S 1?.‘)/

i v ) -_ "g.
~ -

/Z

/9E//9E35
U REIZIEEZO

2B22,7422, 7022, é(
19022, (966 22022,
Z8C/8, 280/9,358/0

(0620 29¢19,290/9,
F0019,30¢/8 3/C19,
{f_ﬁ_)/.?, F2DIB,358/

35481/

S (0624, 7219, 3313,
; 19E>4% MCL3 Y 33019 320/9,32C19,
= sears 3561935010, 35602

/A34,/1833,2828,4833
GB35, ,£A35,4A33 4414, 238/0

- 142, 147, 142/, 1424, /430,
clLa

2026, /C35,F035,6C27,
cLbl 88/2,982/,/0C21,/083S,
/382,238/2,22C 35

2 .o [2386,20835 20/, 2/c24,
r 2/C30,/2C35, 935

/EC35 /SC2S /ISC/O, /AL 5,
r6 O3S /7035, /180/2

23524,20€30,/8¢ 35,
par - 5

23828,22028, /9035 /90/,
28 cle /e £35, /FDZE, /3E£24 /12D
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SB22, 68/7,8828 /15AZ23, 204/,
LY, 16CE V6ELS 8L24

2

(17417 17416, 20442, ZIA1E, O34, 13034
Lo 17005 27023 20027 398143

Al 106, /306, I12E/, 3070

[ 20424, /104, /0030, 5029

3

20 Dg 5

23

LEAL9, 16435 (3025, /3029

-2

[T /5443, 19428, 10023

BA2, 6AIE 104 9827, 1086, 13825,

P3 22C 18 CEC/ P 2RSS 22620,

/886,17, 19,20

AL

(Pz#-r7)

=%
<.

I3

Pi = FsfFgFIFer; P23=F5FIF2FE

\% ..

DE35, JO£R2T /2028,
20035 {5824 /9833
19840, 1783, 7823,
M0A2S, 1347 /748,
Z4A1E 39672

2002, 1BCZ,/8C28,6C23;
€6, 4C 33, 2€39.307 9028
HDZ /6033 19E4 I3ET
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J6AY, /6828, /5824 15813,
15817, 15816, 1784 58 24,

SBY, 9835, /€8, 4C 15, #E,

| T/ 7,416, /5C8, 1SER L,
16C27 18 C7 20C2S; 20,

/EET, 16E28, 13610,

0827 354,4987, 9988

[ /742, /6470, 1348, 12433 /BS

P2 2 F5FaF3F2F1  Peaz Frre/ifer,
F3 = FSFeFaF2F) (P29-P7) = F5Fd
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VII. ENGINEERING DRAWINGS

This section contains engineering drawings. Table 7-1 lists the drawing

number, title, and page number of drawings applicable to the PB250 Computer.

Table 7-1.
ENGINEERING DRAWINGS
Drawing No. F1&-Title Page
1C2503 CD-100 Schematic -} 7-2
1C2333 DG-100 Schematic .2 7-3
1C2320 DG-101 Schematic -4 7-4
1C2335 DG-102 Schematic “!-% 7-5
1C2426 EF-100 Schematic -5 7-6
1C4535 EF-101 Schematic -G 7-7
1C4496 FC-100 Schematic -7 7-8
1C2477 GD-100 Schematic 1-% 7=9
1D2429 MSR -1 Schematic 7-10
1D2472 MSR -2 Schematic /¢ 7-11
1C2449 TD-100 Schematic -/ 7-12
1C2425 TF-100 Schematic 7-!* 7-13
1D6519 XCG-101 Schematic 7-13 7-14
1D4593 PB250 Module Location Diagram 7-15
174985 PB250 DC Power Wiring Installation Drawing 7-17
1D5623 PB250 Component Installation Drawing 7-19
1D4224 PB250 Connector Location Diagram 7-20
1C4597 PB250 AC Power Schematic 7-21
1D4411 Indicators Schematic T-22
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NOTES: UNLESS OTHERWISE SPECIFIED

[J1G0ATI0N “gA" a5 SHOWN, wOULD

2. FOR MODULE CONNECTOR LOCATIONS SEE 350-D424 4. BE THE ACTUAL
LOCATION OF MODULE TF-100" IN THE COMPUTER.

1 L
MODULE MQDEL NO. |

CONNECTORS WRING OMITTED FOR CLARIFICATION

Figure 7-14

WSR-1B-191 [-4C6%98 | CDI0D | MGR-2 [#e8-3on] GD100_| EF-I00 | TFI00 | DGI00 | DGI0I_| 06102 | 70100 [Fcto0
28C | ' 258| - 22B] . 7 0 I AL ¢ Al- LAl 26¢]- :
ocaTion. 28 IR I Tk Y A Lty w3 MOBULE LOCATION-"SA'MODULES INSERTED OTHER SIDE)
ASSEMBLY T 70| s0¢| ( 27¢) - oe|@5A| 08| Al Al 26 234 @MI4A Pb250 CENTER POST (REFY
WD | 3Ic| .20E| 23C|. 75| < 08| @Al, 5B ZIE [238
- 20| .20 FE I 1 C I5A 138 ERT; T e —
250] 32A] =2eA| k8| . 4C| 6A| 18 R e
300] 33A| =%A| . 218 - 7C| . 1 8| 308 q
310 Scl.4B| 8 A i
T C izc|. s8] B
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PB250 Module Location Diagram
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