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NOTICE
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and (b) any special features peculiar to this design
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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.
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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 position, 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 éonjunction
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-7 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.

"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 1 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.

1-9



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.



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)

c)

d)

Oscilloscdpe. 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.



saeriac view MN=I\’

Kfl)\iﬁ PANEL

T

10-32 MTG 3CREWS
20 PLACES

FIMISH: - jGHT GREY !

SEMI-GLOSS ENAMEL !

ey ——

26.38 REF
FRONT PANEL

5.1l REF

33.00 MAX
FRONT PANEL
SPACED REQD

— PONER SUPPLY PRNEL

CLOSED POSITION
- 17.94
18.31

VIEW

FRONT

T ‘_"%? [

I '

13.0 2.50

27.502.50
FULLY EXTENDED

|

|

|

|

I ¢ §
!

|

!

|

|

|

of | °
| °

|

|

I [o— o CHS
Jife] |-l [l
.-J oo o o] —
=== —~

i
3

TOP_VIEW EXTENDED POSITION

NOES ! JJLESS OTHERWISE SPECIFIED -

[ 1ee movwrmss Haroware o 8€ surpLED
WITH ASSY DRAWING MUMBER. /22-IT4/80

¢ POWER REQUIREMENTS : POWER 15 SUPPUED
250 POWE! 0
WER SUPPLY (502601) - FiExo - wPUT
MEMORY- EXT.

/- PHOTQ -READER  IN

/-wnP CouTROL W
.

CONTROL PULSE OUT

TSN,

# JUMP CONTROL 1N

J3
j f
d ®
CHAPACTER QUT

4
®
n )
-MAG. TAPE READER -KJ
d ©
* ~BOOTSTRAP IN
s
o
i‘

\
= @
@L__J@;
o5

CauTROL PULSE OUT

JUMP COMTROL IN

SERIAL 1N -0UT

MT6 RAIL (TYP)

<

-JUMP COMTROL Il

N

s
N\

=
<

Je

£

§
©
o

<
Q

OO

CABLE ASSY FOWEE SUPPLY

CABLE A.C. PONER PBC DWG AD. 124-1C45%

PBC NG 206-1C4263

raera wew 13°13
SHOWING COMMECTOR
ARRANGEMENT oMLY

RELEASED ON £.0. M. 630-IA £4/2 NTB /3.2 7-& /

- Ryl NOPED: s
pgas0 R E
——1A g,

T
PACKARD BOLL CORP. | © Sweve ma sy
S TR S |
- 7u.| USTALATIGN CONTRGL
S o] RGBSR hawsas |B

Figure 2-1.

PB250 Computer Space Requirements

2-3



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
the data processing area must be between the limits 41°F and 113OF (50C
and 450C). 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 PB250R 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)

2)

3)

4)

5)
6)

7)

8)

Make certain that cabling between computer and Flexowriter

are properly secured.

Check that all switches on computer and Flexowriter are off or

in normal position.

Check that ac cables from computer and Flexowriter are con-

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

Open computer and set circuit breaker switch to ON position.

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

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

lighted.

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).

2)

3)

On Flexowriter insert bootstrap tape into reader mechanism.
On front panel of computer set FILL switch to ON.

On Flexowriter press ENABLE switch, then press and release
BREAKPOINT switch. (BREAKPOINT switch will reset parity
flip-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.
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IV. MAINTENANCE AND TROUBLESHOOTING

A. GENERAL

The PB2>50 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 findithe 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)

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 positioh 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.

j) 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.

C. PROBE I DIAGNOSTIC ROUTINE

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 punchihg 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,

(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. Bootétrap 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 377)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.

3. 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-| Program continues after

ing specified lines. checking specified lines.
Switches are rescanned for
new instructions.

11 Program will only WRITE Program write-reads continu-
random numbers into ously through all specified lines.
specified lines.

12 Program checks only Program checks all lines from
that line indicated on 04 up to line indicated on ad-

dress .switches.

13 Program write-reads Program write-reads lines

lines 04 through 17.

04 through 07.

When the program is instructed to halt (switch
10), it will halt and display a line number of 30)8 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
tra.nsfe;'/o'ut 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.
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COMMAND MODE (Continued)

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 nhumbered 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)8. 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

4-11
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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, 1AM
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
15 NOP
16 SBR, LSD
17 BSI, STA
20 SQR

4-13 ‘
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REMARKS

. = Start of program

Clear A and put marker bit in B
Initialize
Add 1 if switch lowered

1
Exit if B negative

Increment line

‘Return to next switch

Read switches

000 ¢2 000 0030; HLT
001 . 00250702; LDP
002 000S0000; CONST
003 000 0000; |consT
004 1020571003 MCL.
005 Easo 7710;-] TES
006 04751400; | abp
007 000 0000 CONST
010 052 2110; LST
on 047 3602; | TBN
012 11250100; IAC
613 125 Q5005 LDA
014 13551400; ADD
015 500 0001 : CONST]
016 145 1100; STA
o017 04450100; IAC .
020 04553700; TRU
021

022 02350402; LDC
023 000 0002; CONST]
024 ’ 015 1000; STC
025 034 2210; RST
026 032 3602 , TBN
027 03050402; LDC
030 000 0043: CONST
031 03451000; STC
032 03350402 LDC
033 000_0047; CONST
034 014 1000; STC
035 037 2200; RSI

Begin memory mode

Set first line = 04
6
Switch 13

07

13; last line

S13; last line = 17

n
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INSTRUCTION

e

SYMBOLIC

! oP coot .
036 042 3602; TBN Switch 12
037 04050402; LDC
040 076 35021 [TAN S12; Disable setting of last line
041 04453702; TRU | |
042 04350402; _LDC
043 015 11005 | STA] 5152; Enable setting of last line
044 075 1002; STC :
045 050 22104 RST z
046 05653702; TRU
047 000 1100; STA Save scanned word
050 05150502; LDA
~ t
a5 000 _0377; CONST] Take one's complement
052 000 1500; SUB
053 100 7735; TES B.P.
054 02253702; TRU
055
056 062 3602; TBN Switch 10
0517 06050402; LDC
060 00153702; _TRgl 10; Set return for no halt ;
061 06453702; TRU
062 06350402; LDC
063 0. TRU $10; Set return for halt
00053702 >
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
on 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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LOCATION INSTRUCTION SyMaoLe " Hu-ncuuks

or4 023 1402;7 ArDD Not negative, restore address
075 [ovs 1100;] TAN Address = first line if S12
076 014 1100; STA Address = last line

Q17 12454400; CLC Set read mode and exit

100 10150402 LDC Begin command mode

101 000 0041; CONST]| Set index = 03

102 : 103 1037; STC

103 10454002 EBP For switch 13

104 37757720; CONSTI

105 110 3502; TAN _

106 030 0402; LDC 513; set l'last line = 07

1‘07 : 11153702; TRU .

110 033 0702; LDC S13; set last line = 17

m 012_1000; STC

12 000 0100; IAC
113 033 4202; | AMC Extract off address

114 000_0300; ROT

115 003 5602; CAM Exit if address = 0000

116 372 7503; TOF

1 120556023 CAM

120 000 0001; CONS Exit to punch-read if address
121 265 7503; TOF = 0olo

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

3 005 1100; STA
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REMARKS

LOCATION INSTRUCTION ’;r:g'a':
132 141 3402 TCN
133 135 2100; LSD
134 160 1002, STC
135 005 05003 LDA
136 004 1100; STA
137 155 0600; LDB
140 14351237, STB
14 143 2200; RSI
142 160 1002; STC
143 17153702; TRU
144 152 3402; TCN
145 14650702; LDP
146 000 0000; CONST]
147 200 56001 CAM||
150 007_1200; STB .
151 15453702; TRU
152 15350502 LDA
153 200 1100} STA
154 156 1102;. STA
155 . 16457100; MCL
N ] CAM
156 200 1100 STA
157 24050400 LDC
160 377877771 CONST]
161 244 7502; TOF
162 250 3402; TCN
163 26653702 TRU
164 165506003 LDB
165 35556567 | CONST]
166 16750402; LDC
167 046 22331 CONST

Test phase constant

Was read, set write
Ki —3pKo

First line to index

Was write, set read

Test phase constant

= read

Reset error counter (Ce)

and prestofe CAM

Prestore STA

Put store-check sequence in line 00}

Store and check sequence

With Ki

= +2304555
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“Location INSTRUCTION | SayeoLte = REMARKS
170 22053200; MUP Generate Ki + 1
171 004 0500; LDA
172 005 1100; STA Ko— ¢y Ki
173 13753702; TRU
174 007 1000; STC (From 276) Ce + 1 = Ce
175 17651102; STA Save Nr = read phase number
176 . , CONST| -~
177 0160500 LDA
200 . 20151502} SUB Prepare to pick up
201 | 000 5100 CONST Nw = write phase number
202 203 1102; STA
203 204 05007 LDA Pick up Nw
204 165 1102; STA
205 016 0600; LDB With CAM in check sequence
206 000 4500; CLA
207 ©221 2110; LST
| 210 000 0100; IAC ~ Save S55 in C
211 ’ 212 0B37: LDB With index for LL
212 233 2]10; LST 16
213 ' 000 0100; IAC Merge with SSS
214 227 2210; RST 10
215 006 1200; STB Save for punch out
216 376 0706; LDP Save 37606 and 37706
217 22054400; cLC |
220 22551200; STB Save B for pext 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 13025 STD v limit =5
225 22650600; LDB
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REMARKS

LOCATION INSTRUCTION ‘:::glé':
226 23653700; TRU
227 000 4500; CLA
230 234 21104 LST
231 006 1200;. STB
232 000 4300; CLB
233 000 4400; CLC
234 235 0000; MAC
235 003 5602; CAM
236 - 000 4100; GTB
237 000 0100; IAC
240 243 3402; TCN
241 245 1402; ADD
242 241_7502; TOF
243 251_51 402; ADD
244 24554500 CLA
245 000_0004; CONST
246 247511005 STA
247 31353702; IRY
250 25650500; LDA
251 000 1400; |CONST
252 217 2210, RST
253 247 0502; LDA
254 376 13063 STD
255 251 0402; LDC
256 37653706; TRU
257 26051402; ADD
260 001 0000; CONST
261 27651100; STA
262 000 6116; wOC
263 000 0000; CONST]

Exit to store-check sequence

3, to extract one digit

Save rest for later punching

Copy digit to C

Is digit = 07

To check parity

Return original digit to A
Parity odd or ev;n?

Was even, add 1 At 17

Digit was zero, add again

Add into WOC

No error, reset Ce
=1 at 17 v
In Ce

Punch return

With CAM/STA

WOC skeleton and delay number

Put command in B

With punch return

To line 06 for punch-out

Increment sector

Carriage return

For punch limit
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tocation | INSTRUGTION svWEoLC mEwARKS

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

272 27355602; caM

273 000 0042; CONST] If Ce = 5, no further punching
214 250 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 30351137+ STA (From 377) restore index

303 30450437 LDC Wi th index '
304 004537001 TRUA Return to begin of command mode
305 30751100; STA In Ce

306 377577761 CONST] Limit = 5,

307 000 6020: wOC Space punch

310 31154202; AMC Extract off line number

311 000 00473 CONST From index regis.ter

312 331503003 ROT

313 263 0402; LDC

314 316 2200; RSI Increment digit counter

315 263 1002; STC

316 225 3402; TCN Return to punch if not throug}i
317 . 264 0702; LDP Word done; punch space or
320 ‘ 254531702; TRU carriage return and go to 32 1.
321 264 0502; LDA With términation character
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LocA"rl_on INSTRUCTION -";:"cg;': ’ REMARKS
322 262 5602; CAM
If carriage return, line done
323 360 7502; TOF
324 267 0602: LDB Line not done, set punch
325 263 1202; STB Limit = 8
326 . .
012_0500; LDA Test space counter
- 327 365 3502; TAN
330 267 1402; - ADD
331 012 1100; STA Space counter +; make -
332 © . 34153702; TRU
333 33455600 CAM (From 312) compare
334
: , index with last line
33 357.7502; TOF
336 33751402; ADD :
: Not last line, increment
.337 CONST]
000 0940} : index and return to begin
340 16351137; STA ,
- 165 0602; LDB . Since space counter +,
342 165 0402; LDC Pick up Nw
. . LST
343 345 2110; Extract sign
344 006 1200; STB
345 ' 352 3402; TCN Check sign of Nw/Nr
346 34750702; LDP |
341 ‘ 000 6036; l: :l Sign positive, punch +
350 22553702; ER‘_J] :
351 25453702; TRU
352 ~ 35350702; LDP
. wWOC
353 000 60375 [: :] Sign negative, punch -
354 22553702 Er R‘ﬂ
355 25453702; . | TRU
356
357 36050400; LDC Pick up phase constant
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soprp——

) syYmeoLic

Lobca.'nou;aw . msnucﬁou oP CODE RENARKS
360 - 37050700; LDP (From 323) restore 37606 & 37706
361 137 77115 TES Stay in write phase & return if Slll
362 363537023 TRU . Proceed if 511
363 141 3402; TCN Test phase constant
. 364 26253703; TRU Exit from memory mode
365 . 262 0502; LDA (From 327) space counter
366 | : 264 11001 STA -, prestore C/R punch
367 176 0602; LDB
3?0 o 176. 0402; | LDC Pick up Nr
an | 34353702 TRU
: 372 376 _1306; STD Restore 37606 & 37706
373 ; 250537023 TRU . :
374 011 05003 LDA (Command mode) pick up N
315 016 2210; RST | |
e Tiom 2537:‘ IAM |. N ._—index, save‘index
arr © 302500001 HLT. Halt & display N
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LoCATION ’ INSTRUCTION el REMARKS
00003$ 00053702 | TRU Return to beginning .
001 ' 011 1100; STA * (From 37303)set first block(N =1)
po2 127 0502; LDA Prestore first random number
003 006 1100 STA |
004 00557100"1 MCL Move test to indexed line and
005 006537001 TRU transfer there
006 167 0602;. LDB
007 006 04003 LDC Generate random numbér
010 040 3200; MUP S
on 006 1200; STB
012 010 1100: STA
013 011 05003 LDA
014 15514001 ADD ‘Assemble jump command for
015 051537001 [TRU] transferring to block N
016 020 1100 STA
017 : 010 0500; | LDA ‘ Pick up random number
020 | _~251 53700!__ TRU Transfer to block N
021 | 010 5600; CAM Transfer to 032{ERROR SEQUEN
022 032 75001 TOF if no error
023 017 17113 - | TES | S;vitch 11: repeat if error
024 025537001 . TRU f halt & display Nif errTr
0% on 050 LDA fick 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
033 034356001 _| CAM . Test for maximum N
034 200 0000; CONST|
035 254 75001 TOF Transfer to 254 if through
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Cocation | wstevcriow | Seweouicl RENARKS

036 oM 77123 TES 512: Do not increment N

037 ,. | 271 1402} ADD _TZZ Increment N

040 011 1100; STA

Q41 043 77103 ~ | TES S10: Halt and display N

042 00433705; TRU B510: Continue in Sequence
043 374537023 TRU

044 . 045 0437; - LDC Pick up index

045 033 42025 . | AMC Extract off line number

046 . 000 03003 ROT 4

047 012 5600: CAM Is this last line?

050 001 7502; TOF Transfer to 00102 if last line
051 o 337 1402; ADD Not last line; increment index
052 053 11373 STA

053 271 0502; LDA Set N = 1

054 011 11003 STA

055 04153703; TRU | Return to test S10

056 - 060 7710; TES (From 256LL)

057 044537001 TRU . Halt and display N if S10

060 056500303 HLT
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LOCA;IONH INSTI;'UC;I"ON - ‘;,’,"cgg': wewARKs
254 006 0500
} LDA (From 035LL) Change
2 .
i 127 1102, STA original random number
256 056537001 TRU |
257 25356000} wocC (From 371LL)
260 174 0402; LDC Flash light and display
261 25655100 "RTK Input character
262 005 0500; LDA :
Change random number and
263 127 1102; STA return to scan switches
264 00053702; TRU ,
265 127 0502; LDA Begin punch-read: initialize
266 007 1100; STA First random number
267 000 45003 CLA Set punch phase
270 010.1100; STA
1 602 ; '
271 04 0602; LDB . Set limit = 64
2712 006 1200; STB
273 27450703; LDP
274 000 6000; _WO(’Z' To punch leader
275 30153703; TRY
2176 074 0402; LDC With large delay number
277 376 1306; STD '
300 37653706; TRU Punch 5 inches of leader
- LDC
301 010 0400; Transfer to 31303 if read phase
302 .313 3403; TCN
303 007_0500; LDA Pick up first random number
304 011 1100; STA | '
305 30650703; LDP Punch 8-channel marker
306 000 6737; WOC
2 [ ]- and go to 33603
307 33653703; EI‘ RU]
310 31150403; LDC Delay
3N 000 20003 CONST = +0004000
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LOCATION : INSTRUCTION e REMARKS
312 27753703; TRU
J13 011 05003 ‘ LPA ~. Initiate read phase
314 007 11003 STA
a5 3
19 31650503 LDA Turn read switch off
31?‘ 32755503; E"AIJ (To remain off until marker is reaq
320 : 322545003 CLA Enter read sequence
321 36455503; LAI
32 320552003 RPT
. 324 5200;
3023 RPT Read one frame
32 323 7736; TES
325 322 7736; TES
326 32455700; CIB
3 ;_)7 000 011771 [CONST LAI mask .
330 327 5603; CAM Transfer to 33303 when
Bl 333 7503; - | TOF | marker frame is read
332 322545004 Return to read sequence
333 33450503; Marker has been read;
334 36455503; _ ,
Turn read switch on
335 321 1103;
336 007 06003 :
337 ‘ 167 0402 Generate next random digit
340 370 3200;
S 3Mm 007 1200; STB ‘ Save LSH for next number
P . ! .
342 000 0100; 1AC S, Extractoff eight bits
343 327 4203; AMC '
344 010 0400; D ,
: LDC Transfer to 36203 if read phase
345 362 3403; TCN
346 375 21104 LST Assemble into WOC command
347 251 1402; ADD ' _
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Table 4-2. (Sheet 14 of 19)

PROBE I DIAGNOSTIC ROUTINE, PROGRAM LISTING

Tlocarion INSTRUCT oW SeNRoLIC wEMARKS

350 375 22103 RST

351 35250503 LDA Set return address

352 355537033 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; STA Increment frame counter

360 - 336 3503; TAN Return to 33603'1f not done

361 ' 27051000: STC Through; restore counter

362 . 012 1200; STB (From 34405) Sav'e random

363 , - 322545003 CLA - digit and return to read

364 000 01771 CONST LAI mask

365 012 5600 CAM Enter here after marker frame
366 374 7'503; TOF > read; go to 37403 if no error

367 ' 312 2110; LST Erro‘r: assemble input character

370 - 250 1403; ADD into WOC command & go to 26003

an___- 25751103; STA '

470 271 0502; LDA ~ (From 12402) pick up N = 1

373 001S3703; | TRU : Go to beginning of command mode

374 : 006 0500; LDA| - Pick up frame counter

375 ' 007 ]40254 ADD Increment

376 .006 1100; STA Restore counter

377 336 3503; TAN Return if not last frame
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Table 4-2. (Sheet 15 of 19)

PROBE I DIAGNOSTIC ROUTINE, PROGRAM LISTING

v_--~Loc‘-&'°"- ‘ INSTRUCTION ’;;‘:g;‘: RENMARKS
06103 06250100; IAC BLOCK 01
063 06450200 IBC '
065 01750300; ROT
07103 010 0400; LDC Put number in G BLOCK 02
072 073545003 CLA Zeros to C
074 075501003 IAC Number to A
076 : 023 34001 TCN If C negative, error
o 020 10! ADD Test ADD and SUB
100 02051500 SUB
~ BLOCK 03
10103 07450100; IAC
075 102542001 AMC Number to C, copy to B
102 -77777717  |CONST]
103 132 3200; MUP Check MUP, DIV
104 133 3100; DIV
105 107 36001 TBN It negative, correct quotient
106 01750300; ROT Return to check
107 030 1600'l DPA DIV correction
110 01750300 ROT Return to check
030 +0000001 CONST
11103 000 4400; CLC ‘Copy number to C BLOCK 04
112 113 00003 MAC
13 114542001 AMC Copy number to B
14 ~7776000 CONST] :
115 000 0200; IBC
116 114 47001 EXF Check AMC,. EXF, AOC
17 114 46001 AOC
120 017503003 - ROT Return to check
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Table 4-2. (Sheet 16 of 19)

PROBE I DIAGNOSTIC ROUTINE, PROGRAM LISTING

REMARKS

Negative number BLOCK 05

to B
If TBN fails, error

Check DPA, STD

|
Check for zero .

after CLA

Error if TOF fails

Check LDP, DPS

LocaTion WsTRUCTION | srwsoLis
12103 - 114 0600 LDB
122 124 36001 TBN
123 023537001 TRU |
124 017_16001 DPA
125 000 1300; STD
126 061545005 CLA
062 " 063543003 CLB
064 066556001 CAM
066 +0000000 CoNST
087 127 75001 TOF
070 023537001 TRU
127 000 mm; LDP
130 017517001 DPS

13103 07254300; CLB
073 - 131502003 IBC
132 133 0000; MAC
133 102 42001 AMC
134 157 35001 TAN
135 023 36001 TBN
136, 023 34001 TCN
137 032537001 TRU
131 167 36001 TBN
160 023537001 TRU
167 032 34001 TCN
170 02353700 TRU
.

BLOCK 06

Zero to C

Copy A to C
Copy Cto B
If A positive then

B and C must be also

If not, error

- Continue te next bloek

A was negative, B must

be or else error

A and B negative, C must '

be or else error
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Table 4-2.

(Sheet 17 of 19)

, PROBE I DIAGNOSTIC ROUTINE, PROGRAM LISTING

REMARKS

With 7 at 14 BLOCK 07
Save in F04

Interchange random number & F04

Extend bit 12 to sign bit
A must now be negative,
other wise error

Pick up original number

and return to check

IAC > Number to C, then to F00

‘ Pick up number & retu,‘rp,to check,

BLOCK 10

Set C =0

Normalize then rescale

(C) should =0

: Check to see if it is

BLOCK 11

Set C =0

Right shift 16 places
(C) should now be +0000020

To error sequence

LocATion INsTRUCTION *oP cobE
14103 127 06001 LDB
142 004 1200; STB
143 145 2500; IAM
144 114 40001 EBP
145 147 35001 TAN
146 023537001 TRU
147 004 0500; LDA
150 021537001 TRU
15103 000 4400; CLC
152 226 2000; NAD
153 227 2300 SAI
154 000 0100;

155 000 1000; STC
156 020505003 LDA
16103 000 4400; CLC
162 203 2200; RSI
163 000 0100; IAC
164 245 5602; CAM
165 032 75001 TOF
166 023537001 TRU
24502 +0000020 CONST
20103 000 5300; RFU
202 023 7736; TES
203 000 5000; DIU
204 032 7736; TES

BLOCK 13|

sRf, sTf

Should not transfer
rRf, rTf

Should now transfer
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Table 4-2.

(Sheet 18 of 19)

PROBE I DIAGNOSTIC ROUTINE, PROGRAM LISTING

LOCATION TinsTucTION Sptose athnxl

17103 177526001 MLX Move block to 07 BLOCK 12
177 172537074 TRU

172 010_0400; LDC With random number

173 2435 0602; LDB With 1 at 17

174 223 32003 MUP Should shift right 17 places

175 217 2110; LST Back 17 places

176 ) 02153700!1 TRU Out to check

21103 200 05001 LDA ' Constant to A BLOCK 14
200 +0222222 CONST

212 215 33203 LRS Parity is evenlfherefore

213 023 35001 TAN A should be positive

214 000_4100; GTB

215 216556001 CAM Check GTB

216 ~7707070 CONST

217 022537001 TRU

22103 14052400, NOP BLOCK 15
140 22052400; NOP Check NOP and Oc

220 02152400; NOP

23103 22154400; CLC Set C =0 BLOCK 16
222 226 3300; SBR Should clear A

223 066_5600! CAM Check for A =0

224 226 75001 TOF

205 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.
a3 - 023537001 TRU Error exit if C not negative

068’ +0000000 CONST]|
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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 BSI'ed word

Out to error chegk .

LOCATION INSTRUCTION ’;:‘:g‘é':
24103 245 11001 STA
242 102 0400! LDC
243 005 10003 STC
244 246573003 BSI
245 +0000000 CONST]
246 005 0500; LDA
247 021537001 TRU
102 ~7777777 CONST
25103 032 35001 | TAN
252 20450100; 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 75001 TOF
237 102 56001 cAM |
240 022537001 TRU

» Square number

Check for zero

.Check for - 2'Zl

| BLOCK 20
Reject if number neg: L

Take square root

Subtract original number

difference should be no
-21

*Al more than 2

Check for.+ 2-21
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Table 4-3.

ABBREVIATIONS USED IN PROBE I FLOW DIAGRAM

RETN
STRT
BR
MEM
COM
ES
CAM/STA
TOF
OF
BP
SSS

LL

Return

Start

Punch Read

Memory

Command

Error Sequence

Compare A and M/Store A
Transfer on Overflow
Overflow

Breakpoint

Three digif symbol to indicate sector number

Two digit symbol to indicate line number
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7~ @
-
N o :
Set punch
mode
Y

Clear A Set frame '
Marker—eB | limit = 64 :

|

Read one
switch
. -+ #
Comple-
ment
Up Down

Figure 4-1. Probe I Diagnostic Routine, Flow Diagram (Sheet 1 of 8)
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07 = 17 =
last line last line
Generate
random
number
Assemble
TRU to
block N
oc : Address =
l _ last line
- Pick up "
random no. &u'q____Cc) .
gotoblk N | Set N = 1
change Ko

Move line
03 to
indexed line

Figure 4-1. Probe I Diagnostic Routine, Flow Diagram (Sheet 2 of 8)
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Does block
N che g:k ?

Down
’ .

Halt and
display N
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Pick up
same-.
random no.

Index + 1
= index

Set N =1

Halt and
display N

Figure 4-1. Probe I Diagnostic Routine, Flow Diagram (Sheet 3 of 8)



. | Turn off
Ki—sKo- read
switch
i
. e Marker Read one
f_Punch A frame
Generate 2 | Is read
Ki O * \ switch on?
Off
/
Was No
marker
read? :
Yes
1
Turn on
Save
rKi read
switch
Set read e

mode

Figure 4-1. Probe I Diagnostic Routine, Flow Diagram (Sheet 4 of 8)
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04 =
First line

07 = 17 = Flash and
Last line | Last line display
[ | ]
. . _—
Down : Up . ‘
DISABLE s1z | ENABLE Is this
64th frame,

Up. Set return
' to
HALT 30

Set return
to
START

STRT

=01,02, OJ

Address =
1st line if
ENABLE

Y
Address =
last line

Figure 4-1. Probe I Diagnostic Routine, Flow Diagram (Sheet 5 of 8)
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Set read
phase
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Set write
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®

First line
= index

Prestore
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Figure 4-1.

Preset

CAM and
reset Ce

®

Generate
Ki
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CAM/STA

no OF
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] Increment
sector

Figure 4-1.

L

Write

_Index +1
= index

Ce +1
= Ce

Probe I Diagnostic Routine, Flow Diagram (Sheet 7 of 8)




€o)

Clear
space
counter

!

Punch
limit = 5

Y

Prestore
space
punch

Y

Pick up
SSS
from CAM

v

Pick up
LL
from index

Punch
limit = 8

Space
Counter

Make space
counter
negative

!

Pick up
Nr

L

Prestore
C/R
punch

!

Pick up
Nw

I

Punch
sign

Figure 4-1.

Assemble
character |&—
and punch

Punch
space
or C/R

Line No ‘

done ?
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D. BOOTSTRAP DIAGNOSTIC ROUTINES

After the particular failure area has been defined by the PROBE 1
diagnostic routine, it is desirable to use a bootstrap test rouﬁne 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.
COMMAND LIST OF OPERATIONS AND CODES

Mnemonic Numeric
Operation Code Code Description
Arithmetic ADD 14 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 44 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 - 07 Load Double Precision
JAC 01 Interchange A & C
IBC 02 Interchange B & C
ROT 03 Rotate
1AM 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
Logical & EBP 40 Extend Bit Pattern
Shifting AMC 42 ANDM&C
MAC 00 Merge A into C
AOC 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
LAI 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 paftern of bits. The A Register is

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

Location Instruction Symbolic Remarks
Op Code
377 000S0501; LDA ‘
0 0125S4552; [CLAJ (A) 10000101011001010101010
1 00250601; LDB
2 +6314631 (B) 10110011001100110011001
3 00450401, LDC
4 +3434343 (C) 10011100011100011100011
- 5 006S1101; STA
6 =T7T7TTT77
7 010S1201; STB
10 +0000000
11 01251001; - STC
12 =7T777777
13 014S4500; CLA
14 +0000000
15 016S4300; CLB
16 - +0000000
17 37654400; CLC
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D-2. LOAD AND STORE DOUBLE PRECISION

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

stored.
Liocation Instruction Symbolic, 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 Sc;’;ngzzl: Rerné.rks
377 000S0100; IAC
| 0 002S0701; LDP

1 005S0200; IBC _ '
2 -2525252 CONST (A) 1101010101010101010i0101
3 +6314631 CONST (B) 101100110011001100110011
4 005S0401; LDC
5 +3434343 CONST (C) 10011.1000111000111000111
6 375S0300;

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 Symbolic Remarks
Op Code

377 +1010102 D,
0 001S0701; LDP D
5 0

1 -5454540 0

1

2 +4646460 Do
3 004S1401; ADD D,

4 +0202022 D1
5  00651601; DPA D,

6 -0404042 D,

. . ! 1

7 +1010100 D, ,

10 011S1701; DPS D
- 3

11 -1414141 3

. D 1

12 +1414140 3
13 | 377815013 SUB D,




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

operations.

LDP

ADD

DPA

DPS

SUB

D-4

21| 20[19 [18]17 |16 |15 14[13 f12]11 |10 3 1
1jofrji1jojol1foj1r}1]o0}o 0 0 (B)D’0
1{ojof1f1fojrjolol1l1l]o 0 ;_(A)DO'
Ojojojojifotofo 0:0 110 0 0 D,

1 ol1f1]ofolilol1{1]{o0fo0 0 0 |(B)
I1'fojrjojo!oj1f{o}1lo0jo}o 0 0 |(A)
ofjojoj1]lojojotolol1lo]o 0 0 D,
ofofj1fojo]o d 0o|{1]0]0]o0 0 0 |,
1lrfofojojof1{1}o0io]olfo 0 0 |(B)
11110 ofojofrj1fofofojo 01 {1 {A)
olo|1]1|lojojojol1l1]o0]o 0 1 b,
ofolififolololo]1]1lolo 0 0 D3':
1tolof1fofol1}olol1|lo0]o! 0 1 {(B)
1lolof1]o 0of{1{o0]o0 ;o 0 0 T(A)
ofol1fofo]o]ojo]1t}o]olfo 0 0 D,
1/lojoli1]odo}l1fo}o ‘1 0]0 0 1 {(B)
jof1fr1}1}ojojof1j1 110 0 0 0 (A)




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.
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D-5

Location: Instruction Symbolic Remarks
Op Code

377 000S0300; ROT 002

0 00150401; LDC N
1 ~2525252 N
2 00454500; CLA 005
3 002 7735; TES B.P. 002
4 377 7501; TOF 377
5 066S1401; ADD
6 ~7770000 -17
7 003 3401; TCU 003

10 003 3601; TBN 003

11 005 3501; TAN 005

12 000S3701; 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 cbmmand and the pro-

cess begins again in A.

Symbolic

Location Instruction Op Code Remarks
377 -6564040 S
0 001S0501; LDA
1 -0202026 N
2 00354001; EBP
3 -1414146 M
4 00 SSOIO.Q; IAC
5 +0000000
6 00754201; AMC
7 +1414147 Q
10 011S4601; AOC
11 +0706077 R
12 37754701; EXF
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the five operations.

LDA

EBP

IAC

AMC

AOC

EXF

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

| D-6

12f3 |4 1011 112 131415 | 16|17 |18]19 |20 |21
olofofo ol1lofoflolo]ofl1fo]1]1]o
olofo]o olilololofolol1lolil1]0
olo|1]1 1{ofo]olo]1]1 o lol1]1]o
oflo|1]1 11 ]olololz]alztlo]olo]o
ofo]1]1 1{1]ofolof1]1l1]olofo]o
ofo]1]:1 1folo]olo]1frfolof1f1] 1]
oflo|1]1 1{ojofoflo]1f{1]ojo]o]o]o
olo]o]1 1{1]ofolojof1f 1|1 f1]1]1
ofo|1]1 1{1{ofo]oft| 1] 1]ofofo]o
11101 1{ofololofo]li]lololololo
ofo|1]o ol1]ololol1]ol 1fofofol]o
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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. Whe’n 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 sectar.

Location -Instruction Symbolic Remarks
Op Code
377 004S0601; LDB" -B 005
0 010S4500; CLA 011
1 003 7735; » -TES B.P.
2 00552100; LSD 2
3 00552110; 51.SO . 1
4 -7355143 -B B -B
5 001 3601; —_TBN
6 010 7735; » -TES B.P.
7 01252200; ‘| RSI 2
10 01252210; BRSO 41
11 37654400; CLC 377
12 006 3601; L TBN
13 00153701; TRU 001 0
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D-8 SHIFTING (CONDITIONAL)

This rbutine operates similar to D-7 in that it shifts back and fbrth
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.
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D-8

Location Instruction Symbolic Remarks
‘ . ¥ Op .Code
377 00352000; NAD 003
0 _0063450‘0; CLA 001
1 011S0601; LDB -N 012
2 - 00652300; ®SRI 006
3 377 3601; TBN 377
4 004 7735; TES B. P. 004
5 02253701; TRU
6 002 3601; -TBN
7 007 7735; TES B. P. 007
10 377S3701; TRU 377
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 agains 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).

Loc¢ation Instruction Symbolic Remarks
Op Code
377 002 7735; 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 002S3701; TRU 002

6 007S4100; »GTB

7 +0000000
10 011S5601; CAM NB

11 -1463146 N]3 NB

12 377 7501; TOF 377
13 000 3501; TAN 000
14 000S3601; TBN 000 S
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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 NOPis
executed and the contents of the Index Register picked up, incremented by one

and restored. Thenﬂ 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.

LOC’atiOI'.l Instructio.n Soygnggl(.ii: Remarks
377  000S1401; ADD 001
0 | oo1s4540; 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.

Loca’tion Instruction SO};H?:;ZC : Remarks
377 000S0100; —IAC
000 002S0501; LDA X
g 004S1401; > ADD N
2 010871001 X (MCL) I
3 00554400; - CLC —
4 +0200002 N N +.020 0002
5 006S0100; IAC
6 010S2501; > IAM
7 010526001 MLX I
010 003 7501; TOF
1 013 7735; TES 35
2 37651037; rSTC 37 377
3 012500001 L uLT
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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 073)8 sector times.

The same number ié loaded into the B and C Registers and gérbage

into A. A multipljr "fd‘r: Zz%nord tifnes,is éxecuted, and the result in A com-
pared tov the correct result. ‘.The overflow is not tested, but it may be observed
on.‘:the console. After the multiply, if the Breakpoiht is up, a dividé for VZZI-
Wo;l'd times is executed and the remainder in A compé.red with +0000000. If
the Bfeakpoint is down, a square root for 21-word times is executed and the
remainder in A compared to +0000000. When executing’ the divide, the com-
parison is true and the oVerfiow occurs. The square root has a remainder of

-7777777)8 and will not compare.

By observing sector time 073)8, the results of both the divide and square

root may be seen.

Location Instruction Symbolic Remarks
Op Code
| 377 +5252525 XB XB
0 014S7100; XA MCL
1 030S3200; MUL S =22 030
2 +3434343 Yl Yl
3 045 7735; TES B.P 045
4 073S3100; DIV S =22 073 R: (A) = +0000000
5 073S3000; SQR S =21 073 R: (A) = -7777777
6 +0000000 Y Y
2 2
7 11150400; LDC XC
010 04255600; CAM Y1 043
1 +5252525 XC ‘ XAc
' S 001
2 377S0701; LDP XA & B
3 106S5600; CAM YZ 107
4 107S7500; TOF




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

After pres"sing the "I" key and raising the ENABLE switc.:h'; the
Flexowi‘itei' light will come on and a character may be typed. This character
will be l.oa.dedfinto the A Register, added to a WOC, and the WOC ﬁéed to dis-
play it on the console for about two seconds. After the WOC, a HLT with a

line number of 13)8 will occur.

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 Symbolic Remarks
Op Code
377 010 0013; D HLT
‘000 000S4500; CLA
1 00155700; CIB
2 004 7735; TES B. P.—
3 006S5100; —RTK
4 006S5200; RPT
5 +0000377 M M
6 010 7736; TES 36
7 00555501; pLAI M :I
010 010S4300; CLB
1 014 2110; LSO | 2
2 013S1401; | ADD
3 37756000; WOC 0 377
4 377 0401; LDC
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 377)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 Symbolic Remarks
Op Code
377 001S3706; — TRU 06
0 017s7i06; MCL 06 017
1 00250406; #LDC D,
2 +0002424 D, D,
3 000 6000; wocC 000
4 00581406;: ADD C
5 +0000004 < C
6 00755606; CAM E
7 000 7doo; E‘ E
010 00017501; TOF 1
1 0031166; STA 06
2 376 1105; STA 05
3 01450406; LDC D,
4 +0003232 D, D,
5 015 7737; TES 37
6 376S3705; TRU 05 376
7 003 0501; LDA. WOC 0
020 01257105 MCL 05 012
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D-15. DIV, RFU AND R{Tf TEST

A DIV is given, followed by a TES 36)8 which sould be true. Then
an RFU and a TES 36)8 \#rhich 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.

I

Location Instruction Symbolic Remarks
Op Code
377 001 7736; TES 361
1
000 001S5000; DIU : I
]
1 37655336 RFU  |p€----- <~ ERROR HLT
2 004 7736; TES 3616
'3 001S5036; DIU Z ERROR HLT
4 37655300; RFU
D-16. PTU

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

line number of 37)8, the other 00.

Symbolic

Location Instruction Op Code Remarks
377 000S7037; PTU 37
0 377S7000; - 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.

Symbolic

Location " Instruction Op Code Remarks
377 001 7735; TES 35
0 377S7201; BSO
1 377S7301; BSI

D-18. FLEXOWRITER FORMAT

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

duced ona Flexowriter they will appear in serial binary Flexowriter format

as shown in Figure 4-2.

paragraphs D-1 through D-17.

zero.
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The type-outs D-1 through D-17 relate directly to

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



€9-¥

D-1
OHHHHHHHOHHOOHO00000000
00000000000000000000000
HOOOOHHHOHHOOOHHO000000
00000000000000000000000
000OOHHOOHHOOHOHO000000
OHHHHHHHHHHHHHHHHHHHHHH
HOOOOHOHOHOOHOOOOOOOHOO
00000000000000000000000
HOOOOHOOOHOOHOHOO00OHOO
OHHHHHHHHHHHHHHHHHHHHHH
00000OHHOHOOHOOHOOOOHOO
HOOHHHOOOHHHOOOHHHOOOHH
000OOOHOOHOOOHOOOOO0HOO
HOHHOOHHOOHHOOHHOOHHOOH
HOOOOOOHOHOOOHHOOOOOHO0
HOOOOHOHOHHOOHOHOHOHOHO
000000000HOOOHOHOOO0OHOO
0 .

D-2

OHHHHHHHOHOOHOHHOOOOHOO
HOHHOOHHOOHHOOHHOOHHOOH

. HHOHOHOHOHOHOHOHOHOHOHO

0C000000HHOOOHHHOOOOHO0
0000000000000000000000
0 .

D-3

OHHHHHHOHHOOOOHHOO00000
OHOHHHOOOHHHOOOHHHOOOHH
HOOOOOHOHHOOOHOOQOOOHOO
HOHHOOHHOOHHOOHHOOHHOOH
HHOHOHOHOHOHOHOHOHOHOHO
000000HOHHOO0OHO0000000
0000000HOHOOOHHHOOOOHOO
000000000HOO000HO000000
0 : :

D-4

HHHHHHHHHHOOHHOHOOOOHOO
00OOHHOOOOHHOOOOHHO0000
OHOOHHOOOOHHOOOOHHOOOOH
00000HOOHHOOHHHHOOOOHOO
HOOOHOCOOOHOOOOOHO00000
HHOOOHOOOOOHOOOOOHOOOHO
HOOOOOHHOHOOHHHOOOOOHOO
000000HOOO0OHOOO00HOOHO
HOOOOOHOOHOOHHOOO0O0HOO
HOHOOHHOHOOHHOHOOHHOO000
OHHOHHOOHOHHOOHOHHO0000
00000000HHOOOHHHOO0QHOO
00OOHO000OHOO0OOHOOO0HO
0

D-5

HOO00000OHOHHHHHOOOOHOO
HOOOOOHOHOOHHHOHOO0OHOO
HOOOOOOHHOOHHHHOOOO0HOO
0000000HHOOHHHOOO000HOO
OHHHHHHHHHHO00000000000
000000HHOHOOHHOOOO00HO0
OHHHHHHHHOHHHHOHOOOOHOO
HOOOOOOHOOHHHHHHHHHOHOO
HOOOOOHOOHHOOHOHO000000
HHOHOHOHOHOHOHOHOHOHOHO
00000000HHOOOHOO0OO0HO0
HOO00000OHOO0OHHOO00000
0

D-6

OHHHHHHHHHHOOHHHOOOOHOO

HOOOOHHHOOOHHOOOOHHHHHH
HOOOOHOOHHHOOHHOOO00HO0
HOOOHHOOOOHHOOOOHHOOHHH
HOOOOOHHHHHOOOHOOOOQHOO
00000000000000000000000
00000OHOHHOOOCOHO000000
HHOOHHOOOOHHOOOOHHOOHHO
HOOOOOOHHHHOO0000000HOO
OHOOOOHOOOOOHOOOOOHOHHO
HOOOOOO0O0HHOOOHOHOOOOHOO
HHHHOHOHHHOHOOO00HO0000
0

" D-7

00000000HHOHHHHHOOOOHOO
HOOOOOHHOOOHHHHOO0O0HO0
OHHHHHHHOHHOOHO00000000
00OOOHOHOHOHOOHOOHO0000
HOOOOHOHOHOHOOHO0000000

HOOOOHOOOOHHHHHHHHHOHOO

00000000HOOHHHHOO000HO0
OHHHHOHHHOHHOHOOHHOOOHH
000000HOHHOHOOOHOHO0000
HOOOOOHOHHOHOOOHO000000

0000000HHOHHHHHHHHHOHOO |

HOOOOHOOOHHOOHQHO000000
HOOOOOHOOHOOOHHOOOOOHOO
0

D-8

OHHHHHHHOHHOOHO00000000
HHHHHOOHHOHOHHHOHOOHHOO
HHHHHHHHHHOHHHHHOOOO0HOO
HOO0OO0OHHHOHHHHHHHHHOHOO
HOO0000OHOOOHHHOO0000HO0

‘0000000HOHOHHHHHOOOOH00

HOOOOOHOOOHHHHHHHHHOHOO
HHHHHHHHHOOHHHHOOOOOHOO
00000OHHOHOHOOHHO000000
00000HOOHHOOOHHOCO00HOO
000000000HHOOHOHO000000
0000000HHHOHO0000000000
0

D-9

000000000HOHHHHOO000HOO

HOO00000000HHHOHOO00HOO
OHHHHHHHHOHHHHOHOOOOHOO
HHOOHHOOHHOOHHOOHHOOHHO
0000OHOOHHHOHHHOOO00HOO
00000000000000000000000
00000QHHHHHOOOOHO000000
0000000HOHOHHHHHOO0OHOO
00000OHHOOHHHHOHOOO0HO00
HOHOHOHOHOHOHOHOHOHOHOH
0000000HHHHOHHHOO000HOO
HOHOHOHOHOHOHOHOHOHOHOH
HOQOOO0OHHOOOHOHOOO0HOO

"HOOOOOOHOOHHHHHHHHHOHOO

0

D-10

HHHHHHHHOHOOOHKOHHHHHHOO
HOOOOOHOOHO00000000000H
00000OHHOHOHOHO0000000H
HOOOOOHOOHO00000000000H
000000000HHOOHO0000000H
HOOOOOOHOHOOHOORHHHHHOO
00000000HHHOOHOHOOOO0HO
000000000HOOHHOOO000HO0
0

D-11

" 00OOOHOHOHOO0000000000H

OHHHHHHHOHOOHOOOHHHHHOO
HOOOOHOHHOHHHHHHHHHOHOO

0000000OHHOHHHHOHOO00HO0

00000HOOOHOHOHHOO00000H
00000HOOOHOHOHOHOOOOHOO

. OO00QOHHOHOO0OOHO000000
000000HO0000000000000HO

HOOOOOHOHHHOOHO00000000
HOOOOHOOOHHHHOOHOOOO00H
HOOOOOHOOHOOHHOOO000HO0
HOOOOOOHOHOOGOHOHOOOOHOO
000000000HO0000HO000000
0

D-12 -

OCHOOOHHHHHHHHOHO000000
OOHOOOHHOHHOHHHOO000000
HHHHHHHHHHOOOHHHOOOOHOO
HOHOHOHOHOHOHOHOHOHOHOH
HOOHOOOHOHHOHHHOO000000
HOHOOHOOHHOOOHOO0000000
00000000000000000000000
OOOHHHOHHHOHHO000000000
HOOHHHOHHHOHHOOHCO00000
HOOHOOHOHOHHHHHHHHHOHOO
HOOHHHOOOHHHOOOHHHOOOHH
000OHHOOOHOHHOHO0000000
HOOOOHHOOHHHHOOHO000000
HOHOHOHOHOHOHOHOHOHOHOH
0

D-13

0000OHHHOOOOHOOHOOOOHOO
OHHHHHHHHOOOOHOOCO0OHCO

' HHHHHHHHHHHHO0000000000

HOOOOHOHHHOOHHOOO0OOHOO
HOOOOHHOOOOHOOOHOHOO000
HOOOOHOOOHHOOOHHO000000
00000OHOHHHOHHOHOOOOHOO
HOOOOHOOOOHHHHHHHHHHOOG
000C00000000000HHHHHRHH
00000OHHOHHOHOHO0000000
0O0000OHHOHHOHOOHO000000
HOOOOOHOOOHHHHHHHHHOHOO
HOOOOOOOHHHOHHHHO000000
000000000HHOOHOHOO00000
00000HO000COO0O000OHOHHOO
0

Figure 4-2. Serial Binary Flexowriter Format

(Bootstrap Diagnostic Routines)

D-14

HOOOOHOHOHHHHOOHOOHOHOO
HOOOOOOHHOOOOHOHOOOOHOO
HHHHHHHHOHOHHHHHOOHOHOO
QO0COOHHOHOHHHHHHHHHHHOO
000000000000HHOHOGHHOHO
0000OHHOOHOOOHOOOOHHOCO

. HHHHHHHHOOOOHOCGHOOHOHOO

0000000HHOOOHOCHOCHHO00
000000000CHHHHOHOOOOHOO
HOO000000CHHHOO000CO000
000000HHHHHOHHHOOOHHO00
HO000000000000000000HOC
HOOOOOHOHHOOHHOOOOHHO00
000000000CHHO0000000000
000000000000HOHOOOHOHOO
HOOO0O0OHOHOOOHOOOOHHOOO
HOOOOHHHHHHHHOOHOOHHOOC
HOOOQOOOHHOHHHHHOOHHOCO
0

D-15

GHHHHHHHOHHOHOHHOO00000
00000000HHHOHOOOHHHHHOO
HOOOOOHOOOHHHHHHHHHHOGCO
OHHHHHHHOHHOHOHHHHHRHOC
00000Q00HHHOHO00C000000
HOOO0QOOHOHHHHHHHHHHOCO
0

D-16
OHHHHHHHHHHHHO0000C0000

HOO00O0OOHHHHOOOHHHHHOO
0

D-17

HHHHHHHHHHHHHOHHOOOOHOO
OHHHHHHHHHHHHCHOOOOOHOG
HOOOOCOOHOHHHHHHHHHOHOO
0



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(Q))
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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Inoperative or Intermittent

v
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(Optional)
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I
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Registers

|

L

Fill Not O.K. Fill O. K.
Memory O. K. Memory Not O. K. OUP or OUP or
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l l Commands
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Not Load Load O. K. Bootstrap
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11 nput and Sequence
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‘ Loader
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Gat
are Check Type and
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Type Punch
Not O. K. Not O. K. l
] ] Fail Fail
Check Memory - Check Memory M inal
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b o s N
(18!
L [ 18 Test . Test
Routines Routines
15 LCheck 3
TD-100 Modules Other | Other
Routines Routines
16 Check l
. Flexowriter
| Coding Coding
| Correct incorrect
17“’. Check
| WOC Command ‘
All Lines One Line
Fail Fails
719 | Change Line
N
Does Not Trouble
Follow Line Follows Line
Determine: :
Which Check Line
Commands
, Fail -
Bootstrap
or Dynamic

99-%

Figure 4-3.

Troubleshooting Sequence Block Diagram




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. 170psec
+10%. See Figure 4-4B.

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

+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:
—_ —_— — I —
Pl, P1, P2, P2, P3, P3, P23, P23, P24, P24

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

T Ms Op —— ML
R [ 2]1]4]2] 1[+]2]1]o]odedfedfododol A AL TG

a[2]1 [lmslpalziaofs)eforfsc[tslrahalrzfinlroo | ol7 {6 s[a|5]2] 1 foafof]
i

i

/ ‘v‘\ P —— ;

e Y

~ : A H

d v \ |

4]3]2] 1 2alaalaz|2t|z0]ishsliz o 15| bis|2un [ro] 9] 8] 7] 6] 5] o[ 5[ 2] 1]aafad]

it 1213l als]e6]l7

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. 25B24
Computer Clock. 25B14

off
off

COMMAND FORMAT

——— Mg —

— 0p—y — My

Pl 2| 1]4[2] 1]+|2]1]0] Lulul 11G
32 1[ulz3z wlrhslis|ie]is] 2] ] o] 9] 8] 7]s 5|4 3] 2] 1 adl2a]2]
N, T A
U il UENERNEY] ==='-.|Ie= :;ll le:,l 4.4
LBAAI Tt LSRRI LBARJ EE" Tyt T ll:ll‘ E
J' T e
\/ ._'\-/ -
o] 32| 1 [zl afecl w15l u] e n[wc[s[s [ 7] Ts [ e8] 2] 1 [2a]2e]
s{ 1 |2 3] 4|5 67 {
DATA FORMAT e
Oscilloscope Settings:
SWEEP A
TIME/CM 0.1lpsec
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

off
ON

CHANNEL B Trace

Computer Front Panel Settings:

TEST switch 1
TEST switch 2

~— Mg ﬁ 0 vy M/
| 2]1]4]2]1]4]2]1]o lul ] 1]G
3] 2] 1 |aafzal2a] tfeo]o e i7]t6 15 ]14] a2 11 10] o 8] 7[5 [5 4 3] 21 [adledl]
A I -
j ' ¥ o
HH R HHJ
4]3(2| 1]asaalfifacl w]ie 7|16 8] [s] 2] | w] o [ | 7 [T 5] o] 3] 2] 1]afz3
Isfl1 T 2[3]4al5]6]7
)
B
DATA FORMAT :
Oscilloscope Settings:
SWEEP A
TIME/CM 0.1lpsec
TRIGGER P24
VOLTS/CM 10 volts
CHANNEL A Trace Memory Clock. 25B24

Computer Clock. 25B14

ON
off

COMMAND FORMAT

2423}
A
4[3]2]1 o4l e o] e]ir] i ssfas] a2 ] 0] o [ ] 7] [ 5] 4] o] 2] 1]e4]23]
. sl1 {2]3]4]5f6]7
DATA FORMAT D
Oscilloscope Settings:
SWEEP A
TIME/CM *0. lp sec
TRIGGER P24
VOLTS/CM 10 volts
CHANNEL A Trace F1l, 2A14
CHANNEL B Trace P24, 3E4
Computer Front Panel Settings:
TEST switch 1 off
TEST switch 2 off

#* Calibrated to one word time.

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

T Mg =y 0"‘—V‘IM.P\',
rl]l +[2]1]+]2]1]QJodososdodudun]s i & O LTTTC
Ia 2tffw|w[iadufis ulu]alg[_»b' al7]sls]efa]2]sfodod::

F
+

|3]a]1 fadslz| el 5] ]! nltl[nlﬁlnlu n|o[e[7]e]s]4[s]2]1
Isl 1 2 [ 3]s]s5]el7].

DATA FORMAT =

Oscilloscope Settings:

SWEEP A

TIME/CM . *0, lp sec

TRIGGER P24

VOLTS/CM - 10 volts

CHANNEL A Trace F2, 2A22

CHANNEL B Trace P24, 3E4
Computer Front Panel Settings:

TEST switch 1 off

TEST switch 2 off

%* Calibrated to one word time.

- COMMAND FORMAT

— M, ~ Up —y M~

2 3I‘I‘Illil‘l‘ osoqusko]i sh dugdull 1

O

3[2] ]2 nhaolw[wirfie]ss] e is]ia] ulwfe] 8] 7]e 514 ]3] 2]+

>

-
-
-*

o8]z 1b4[za|n[a[z1glﬁlv w|1sjulnlaln|x|s]o]7]s]s]o[s[2]1
sT1 T21al a5 ¢]7]

DATA FORMAT G

Oscilloscope Settings:

SWEEP A

TIME/CM *0. lusec

TRIGGER P24,

VOLTS/CM 10 volts

CHANNEL A Trace F4, 3A22

CHANNEL B Trace P24, 3E4
Computer Front Panel Settings:

TEST switch 1 off

TEST switch 2 - off

* Calibrated to one word time.

My 0 N Mo~
| 2]1]4]2[1 ] il 116

>
”»
% | &
=
=5
>
178

il AnnBRnzE

[
3
&
E3
&
2]
=
©
x
~

-+
<+
<+

anE :lulnlnlzl'qvl-lvlnlslnlwlnlnlnl'lo anooogn
Isf1 23] 48 [6]7
| DATA FORMAT =

Oscilloscope Settings:

SWEEP A

TIME/CM *0. lp sec

TRIGGER P24

VOLTS/CM 10 volts

CHANNEL A Trace F3, 3A14

CHANNEL B Trace P24, 3E4
Computer Front Panel Settings:

TEST switch 1 off

TEST switch 2 off

* Calibrated to one word time.

—M
l’;.lﬂ'l*l*l'l‘

3
-
-+

-
422 11*4!1@1#!111'!' w[ujulaja]niels]e]7[e]s
3

s ¢ [sTel7]
DATA FORMAT ) H

Oscilloscope Settings: .

SWEEP . A

TIME/CM *0, lusec

TRIGGER P24

VOLTS/CM 10 volts

CHANNEL A Trace F5, 5A14

CHANNEL B Trace P24, 3E4
Computer Front Panel Settings:

TEST switch 1 . off

TEST switch 2 off

* Calibrated to one word time. -

Figure 4-4. Clocks and Pulse Counter Waveforms (Shget 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 machixie cycle, expand the waveform and

check the counting, sector by sector.

E-6. MEMORY AND REGISTERS (BLOCK @)

Full details of changing or adjusting delay lines are given in paragraph
F, below.
E-7. MEMORY OK, CHECK FILL OPERATION (BLOCK (7))

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 (-E-ci’\-c).

b) Check the sector counter to see if @is synchronizing via Qg,
the two sector numbers P23 < P16.

c) Check the 06 flip-flop. It should be on for (P16 -P23) once per

machine cycle.

E-8. MEMORY NOT OK (BLOCK (8))

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 (1)

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 (13))

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 14)

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 (15))

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 ({6))

For complete details of the Flexowriter, refer to the Flexowriter

Technical Manual, PBC 1016.

'E-17. CHECK WOC COMMAND (BLOCK (?)

To check this command, refer to the bootstrap diagnostic routine

described in paragraph IV Dj; above.

E-18. TEST ROUTINE (BLOCK ({8))

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 detaiis

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 a‘djustment in the field. However,
should adjus_tment 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.

Delay Line
Length Adjustment

Gain Adjustment

TP3 Level Adjustment

Figure 4-5 Adjustment of Read Amplifier
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F-2.

READ AMPLIFIER, GAIN ADJUSTMENT

a)

Fill the line with information by temporarily connécting test

point TP 2 to the output of the pulse counter (pin number 3}6'\\
S PLA

Figure 4-8). /\/

The displayed information at test point TP 1 should be as shown
in Figure 4-6. The information signal should be at an ampli-

tude of 2.4 volts. For means of adjustment, refer to Figure

4-5.

2.4v

e—— — >

— Trailing dipole in positive voltage.

Figure 4-6. Read Amplifier Gain Adjustment (Wavefbrm)

DELAY LINE LENGTH ADJUSTMENT

a)

b)

c)

Fill the line with information by temporarily connecting test

point TP 2 to the output of the sector counter (pin number 3EI],

Figure 4-8).

Use a dual trace oscilloscope input with alternate sweep and

trigger. Trigger the sweep from the computer clock.

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 FP=8%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

 Ms— — Op—y— M

.| 2] 1]4]2]1]4[2] 1] Jodosfodoozlo ot s 2| L [ 1]G] -
a]2[ 1 pujasjaalzrhaol o] 0] vrlse ] refss] 2l 1] 0] o [ o] 7| || ¢ 3] 2 1 Jael2s[2a] -
' % 1 1 b e
| , £ S s w0 Tl
: I \ |
I ' -
E l’l 1 vy
- =S — —
4|32 t[2slaslzii{aol|m {17 6] 15}ra|mlraf11 0] 9|8 [ 7] ] 5] 4] 3] 2] 1]a6i2e
| Bl 112 ] 3[4+.]51]6¢6 7%4‘
DATA FORMAT
Oscilloscope Settings: .
SWEEP A
TIME/CM 0.1lpsec
TRIGGER P24/ 75
VOLTS/CM 5 volts

CHANNEL A Trace
CHANNEL B Trace

Computer Front Panel Settings:
TEST switch 1
TEST switch 2

- Memory Clock. 19E6

TP3-MSR-1 Module.’

off
off

Figuré 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 )

JTEST 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 14151617 1819202122232425

262728293031323334353637383940414243444546474849 50

Row
Letters ~
Pin
Numbers \\
™ N
Master : J <
Circuit T‘lme
Card Breaker Indicator
Numbers \

123456789101112 14151617 18'19202122232425

26 27 28 29 30 31 32 33 34 35

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

(Sh

eet 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.

3E1 Sr The sector counter read flip-flop.

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

the input buffer.
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Table 4-5. (Sheet 3 of 3)

TEST POINT FUNCTIONS

Lacation

Term

Description

3E2

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.
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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 oscilloscopé con-
nected to the coi’nputer 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 procedﬁre for preliminary adjustment. After the
computer has been turned on (see paragraph III B, page 3-1, é.ttach 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 F1 (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
péssible 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

( Mg ) ( Op Y‘— ML —
03(0201{L5|LafL3{L2|L1|Lo| I |6
8|7]|6

" 9 S|4

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.

4-82



Standard 35-pin
module, R1
All other pins have 0.82
no connections.
,—_‘
R2 1 c2
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i ’PCI Ql
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\-—O
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—
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-~

| C5
[~ 100ppf

d{

1n

Key Grd Out Key +6v
Figure 4-10. SA-100 Sinewave Amplifie:. chematic
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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’

Output (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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Applicable cabling details are as follows:

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

(Z0 = 95 ohms, capacitance per foot = 13puf).

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-

R3 L
B H 'I
| i

=
T

Figure 4-12, SA-100 Printed Wiring Assembly

ometer R3 (see Figure 4-12).

_c§
—_—C2__
—R2__ _R7 -
R4_ _RV__
__RS__

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.



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 ASSEMBLVY, PARTS LIST

PBCC

Figure and Ref. 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 502203 1
6- PLATE ASSY, Connector 502585 1
7 COVER, Front . 502228 1
8 MOUNT ASSY, Time Indlcator . .504554 "1
9 COVER, Standard Wiring 502487 5
10 COVER, Offset Wiring . . 502596 1
11 MODULE, Crystal Cloc¢k Generator,
XCG-101 . . . 506521 1
12 MODULE Clock Dnver, CD 100 502692 1
13 MODULE, Gate Driver, GD-100 502492 6
14 MODULE, Driver, TD-100 . 502473 4
15 MODULE, Emitter-Follower, EF - 100 502454 5
16 MODULE ASSY, Memory, 1 Word,
MSR-2 . . .o 504398-11-23 3
17 MODULE, th-Flop, TF 100 . 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. 4-40x 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, )
esk 100° . . . . . . . .. 503506-4-2 48
27 'SCREW, Flat Head, No. 8-32 x 7/16,
esk 100° . . . . . . ... 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 e e 503519-4-2 2
31 SCREW, Flat Head, No. 6-32 x 7/8,
csk 100° 503506-14-2 4
32 Deleted
33 CABLE, AC Power 504263 1
34 BUSHING . 503149-10 1
35 BUSHING . © 503149-7 1
36 RELAY 503193 1
37 CABLE ASSY, Power Supply, PB250 504596 1
38 SLEEVING, Spiral Wrap . 503077-2 AR
-39 CORD, Black Lacing . 503216-2 AR
40 SOLDER (QQ-S-571, Type SN60) AR
41 WIRE, Stranded, Teflon Insulation 503045-24 AR
42 WIRE, 24 AWG, Solid, Teflon Insulatmn 503089-24 AR
43 ‘CLAMP, Cable L e e 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
4¢ 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 Qty | 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. . 503520-6-2 14
55 TERMINAL, Standoff, Molded (modlhed) . 505060 2
56 DIODE, IN2069 . . . . . . 503178 2
57 SLEEVING, Plastic, No. 16 e e e e 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%, 1/4w., . . . . . 503100-682 18
61 RESISTOR, 2.7k %5%, 1/4 w. : 503100-272 6
62 RESISTOR, 5.6k 5%, 1/4 w, 503100-562 25
63 RESISTOR, 15k #5%, 1/4w . N 503100-153 1
64 RESISTOR, 18k £5%, 1/4w ., ., . . . 503100-183 5
65 NAMEPLATE, Escutcheon 504532 1
66 MODULE ASSY, Memory,256 Words,

MRS-1. . . . o e e 504276-3071 3
67 RESISTOR, lk 5%, 1/4 w 503100-102 3
68 RESISTOR, 1.5k 5%, 1/4 w . e e 503100-152 8
69 RESISTOR, 1.2k *5%, 1/4w . . . . . 503100-122 2
70 DIODE, Germanium, High Speed . 503050 5
71 RESISTOR, 1.8k #5%, 1/4 w . . 503100-182 1
72 MODULE ASSY, Memory, 1 Word, MSR-Z . 504398-11-24 2
73 RESISTOR, 10k #5%, 1/4w . . P 503100-103 8
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Figure 5-1. PB250 Assembly
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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

L-24A

Location Sheet Type
1A 26,35,67 . DG-102
v 2A 26 TF-100
" 3A 26 TF-100
- 4A 26,28,60,67 v DG-101
—~BA 26,28 TF-100
L 6A 28,29 DG-100
TTA 29 MSR-2
8A |

L9A 26,27,29,60,67 EF-101
L~10A 27,31,74 ~*GD=-100
w11A 27, 32 DG-101
L 12A 27,32,74 DG-102
«13A 30, 33 » DG-101
r14A 27,28,14,69 " DG-101
w15A 27,68,69,73 ~ DG-101
L16A 68 ' DG-101
TTA 27,60,67,68,69 DG-102
“18A 46,67,69,73 "EF-100
L19A 36, 37, 38, 69 EF-100
+20A 27,69,72 » GD-100
v 21A 26,30,67,72 - DG-101
X 22A 26,30 EF-101
23A 25,67 FC-100
25_,6_7 ‘FC-100




‘Table 6-1.

(Sheet 2 of 8)

MODULE LOCATIONS IN LOGIC DIAGRAMS

Location Sheet Type
L25A 25,67 FC-100
—26A 47 « DG-101
“27A 47 DG-102
« 28A 47 «~ DG-101
“"29A 47 DG-102
“32A 77 w~"GD-100
33A 77 ~GD-100
1B 34, 35 DG-101
v’ 2B 34 MSR- 2
3B

4B 31,34 ~~DG-101
5B 26,31, 34,44,74 DG-102
5B 31 DG-100
L—7B 31 TF-100
~"8B 31, 46 ~"DG-101
) 33,46 ~DG-101
~10B 33, 46 DG-100
“"11B 33,46 TF-100
-12B 46 TF-100
138 33,60 - DG-102
—14B 28,60 -~ DG-101
L7158 27,47,60,74 DG-102
t"16B 44,47,60 «DG-101
L-17B 26,60,74 wGD-100
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. MODULE LOCATIONS IN LOGIC DIAGRAMS

Table 6-1. (Sheet 3 of 8)

‘Location Sheet Type
+18B 44,69 =" DG-101
198 36, 37, 38, 39, 40 EF-100
t~20B 66 DG-100
218 66 TF-100
«22B 24 CD-100
+23B 24 EF-101
«~24B 24 SA-100
v 25B 24 XCG-101
K 26B 59,75 EF-101
v 27B 59, 64,72 ~ DG-101
«~~28B 47,64 - DG-101
L~29B 47 " DG=-101
+30B 47 'DG-102
«31B 59, 62 ~DG-101
t—32B 59 “DG-101
t-33B 59 ~DG-101
348 59,64,71,72 DG-102
t—35B 59, 64 -~ DG-101
+~36B 64,71 " DG-101
378 71,72 -~ DG-101
388 62,71 ~'DG-101
398 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
X 42B 71 =" DG-101
X, 43B 63,76 w DG-101
X 44B 76 TF-100
X 45B 63,65,76 DG-102
X 46B 63,65 ~ DG-101
® 47B 63,65 - DG-101
X 48B 63,65 " DG-101
>, 49B 63 EF-101
~ 1C 35,37 DG-100
«"2C 32,35, 36, 37 DG-102
v 3C 35, 37 TF-100
w4 C 36, 37 DG-100
“5C 36 TF-100
t—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
v 11C 38,43 TF-100
«12C 43 DG-100
t-13C 41,42 TF-100
—T4C 41,42 DG-100
t~15C 27,40,42,43,60,61 DG-102
«T6C 40,41 DG-100




Table 6-1. (Sheet 5 of 8)

MODULE LOCATIONS IN LOGIC DIAGRAMS

Location Sheet Type
L 17C 39,40, 41, 42, 58, 60, 61 DG-102 -
+18C 39,40 DG-100
£-19C 39, 40 TF-100
t~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
L~ 24C 44, 45,60 DG-102
t-25C 44 EF-100
v 26C 70 +“TD-100
X 27C 75 GD-100
¢~ 28C 62,63 ‘MSR-1
" 29C 62 MSR-1
- +730C 62,63 MSR-1
«31C 62 ‘MSR-1
+~32,C 62 ‘MSR-1
330 62 MSR-1
+="34C 62 MSR-1
t35C 62 MSR-1
v 1D 49 | “DG-101
v’ 2D 37,49, 59 DG-102
L’ 3D 49 ="DG=101
“"4D 49,73 -~ DG-101
5D 36,49, 51 DG-102

Ci9 i =ecy
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Table 6-1., (Sheet 6 of 8)

MODULE LOCATIONS IN LOGIC DIAGRAMS

Location Sheet Type
6D 49,51 «" DG-101
«1D 49 MSR-2

8D
«9D 49,51 : TF-100
10D 49,51,53 DG-102

“11D 51 “DG-101

12D 51,61 ~ DG-102
wA3D 51,55 ~—DG-101
14D 51 MSR-2

15D '

«~16D 58,61 DG-100

t~17D 58,61 : DG-100

¢~18D 53,61 TF-100

“~-19D 53,61,76 DG-102

«~20D 53 -~ DG-101

¢—~21D 53,61 « DG-101

«~22D 53 MSR-2

23D

x_ 24D \ 43,76 TF-100

X_ 25D 45 EF-100

26D 70 v+ "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

BE 46 DG-100

L 6E 46 TF-100
L TE 47 D& -0}

" BE 49,51, 55 EF-101

YR 54,55, 56,76 DG-102

L 10E 54,55 =" DG-101

V11E 54,55 ~“"DG-101

A2E 55 ~DG-101

13E 49,51, 54,57, 58 DG-102

—14E 56,67 DG-102

15E 24,57, 58 DG-102

T6E - 56,58 DG-100

ATE 56,58 TF-100

v 18E 57 =~ DG=-101

v 19E o 24,53 ,. EF-101




Table 6-1. (Sheet 8 of 8)

MODULE LOCATIONS IN LOGIC DIAGRAMS

Location Sheet Type
L-20E 24 ="GD-100
21E
22E Terminal
strips
23E Terminal
strips
24E Terminal
strips
25E
L 26E 67,70 v TD-100
2TE 70 -~~TD-100
28E
29E
30E
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PB 250 ALPHABETICAL INDEX

Function Page Function Page Function Page
Ae 49 Hsg T2 @ - @ =21\
Ar 49 Ig, Ig o
Aw 49 Ir, Iw 24 &+ D++Y 25
Be 51 Is 23 R+@+6+ 0 5
Br 51 Jg, Jo-J28 11 _ 2
Bw sl Kg e 47744 ® + @ +&+ O s
Bg, Bg 68 K1 K2 K3 46 B+ 0+69+ 3 25
Lg a4 |
& 25647 1 pc, LPLI-LP8 1o B+D+H+O g
@) &l LTC, LTI-LT6 70 ®R)+@+&+Ed 25
Lo, L1 az
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Cw 53 Mlw, M7w &4 o 2s
Cycle Sync 16 M15w oS @ _
Dg, Dg s7 Nog-N7g a4 Sc, Sc 23
Ec _ _ 31 Oc S Sp, Sp 76
(Ec Rc), (Ec Rc) 14 of s8 Sr, Sr_ 29
Eg 232 Og, O1 33 Sw, Sw =)
, 03 s :
€ 25,3335, 82 85 06 ;é @ === @ s
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' Vg, Vg 7
' (P8-P15) e Wg, WXg SO
® 25,31,64-  (P16-P23) 26 ' 2
120 ' Xg, Xg s
P23, p23 21 Ye, Y s4
F1-F5 26 P24, D24 2 zg' 'z'g =a
(F1 F2) 14 (P24-P7) 27 ’
(F1F2 F3) 28 Pc (=1}
(F3 F4 F5) 14 Pg 10
Gdg s @1, @2 16
Gsg 12 Qg, Qg 3o
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505782 T Sh S

TYPE 37P No. 1J FUNCTION FLEXO-INPUT
Origin Pin No. Dest. Term
1 23A5 i)
2 24A12 T2
3 23A12 €3
4 25A12 Ta
5 24A5 TH
6 25A5 o
7 23A31
8 23A8
9 24A15
10 23A15
11 25A15
12 24A8
13 25A8
14 24A21
15 23A21
16 25A28
17 25A31
1727 18 [ 23A34 B
1326 19 24A34
20 25A25
21 "24A28 -
22 24A31
23 24A25
1125 24 23E51,
1J28 25 1724
26 1J19
27 1718
28 1725




. $P.5782 T Sh.6

TYPE 155 No. 2J FUNCTION CHARACTER OUT.
Origin Pin No. Dest. Term
3J1 1 14310 K3
372 2 14711 K2!'
313 3 14712 K1
374 -4 14713 Ll
3J5 5 14714 L2}
316 6 14715 L3!
3J7 7 14716 L4!
3I8 8 14717 L5!
319 9 14718 ol
3J10 10 14719 oz2!
3J11 11 14320 O37
3J12 12 18326 . Cog
3J13 13 15313 Gnd
3714 14 15714 +6
3715 15 15715 -1z
—_ ,,.)._ e
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805782 T Sh. 7

TYPE 155 No. 37 FUNCTION CHARACTER OUT.
Origin ~Pin No. Dest. Term
18A2 1 2J1 K3'
18A29 2 2J2 K2'
19B5 3 2J3 K1’

- 26D7 4 2J4 Ll
23C11 5 2J5 L2
23C8 6 2J6 L3!
23C5H 7 2J17 L4
19B29 8 2J8 L5!
45835 9 2J9 ol
36B34 10 2J10 (oY Al
36B33 11 2J11 03T
18A23 12 2312 Cog

13 2J13 Gnd
14 2J14 +6
15 2715 -12




5$05782T Sh. 8

TYPE 258 No. 4J FUNCTION FLEXO-OUT
Origin j Pin No. Dest. Term
1 26E24 TTC
2 26C5 LT1
3 26C9 LT2
4 26C13 LT3
B Z0 T2
6 26C24 LT5
1 26C28 LTé6
8 26E13 LPC
9 26D5 LP1
10 26D9 LP2
11 26D13 LP3
12 26120 LP4
13 26D24 : LP5
14 26D28 _LP6_
15 271E5 . LLPT
16 27E9 ... LP8
17 26E9 {R£ TT)
18 « 26E5 __l®Te)
19 _ Spare
: 20 S pare
7320 21 4724 T -4
22 | 4723
4322 23
4321 ~ 24 4y25.. -48
4724 25 |. -  23E6R -48
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155-8SO8782 T sﬂ.y -

TYPE IIWIS. . . No. 5J FUNCTION COMPUTER COUPLING
Origin Pin No. Dest. Term
21A33 1 N7g
21A34 2 M3g
21A35 3 Cpg .
27B33 4 M8r |
26B20 5 F5
21A20 6 E2
24E1R 1 Gnd
26BR6 8 8r
9
10
24B17 Al SA Out 2
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505782 T Sheet 10

TYPE 25P No. 77 FUNCTION MEMORY - EXT
Origin Pin No. Dest. Term
23C26 1 M2g |
38B5 2 M3g
25D5 3 Mdg
25D8 4
25D11 5 Még
25D14 6 _M7g |
25C5 7 NOg
25C8 8 Nlg
25C11 9 N2g
25C14 10 _N3g |
25C20 11 N4g
25C23 12 N5g
25C26 13 Nég
35D26 14 N7
26B14 15 W:‘:xq
26B24 16 Ixg

17

18 40B20 Fxg
14721 19 18A20 Cpg
4321 20 . S . -1 A

21 22E2R +6

22 17J6 o

23 23E5R -12

24 Shield .
24B13 25 SA out 4




S0D5782T!

Sh.n

TYPE 11W1P No. 8J FUNCTION JUMP CONTROL IN.
Origin Pin No. Dest. Term
42B33 1 70
42B27 2 qy
42B23 3 g2
42B10 4 13
4286 5 (14
39B29 3 [(F)
41B33 1 {16)
41R27 8 17

9 9J9 Gnd
- -

6-20



TYPE1l1lwWlP

No. 9J

X05782 T Sh.12

FUNCTION JUMP CONTROL IN.

Origin

Pin No.

Dest.

Term

41B23

g8

41B10

41B5

39B25

40B33

40B27

) N

40B23

40R10

wiaiukn

819

NO 100 =3 | MU s [0 (DN 1o

10J9

Gnd
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305182 T Sh.i3

TYPE 11¥ 1P No. 10J FUNCTION JUMP CONTROL IN,
Origin Pin No. Dest. Term
40B I L)
39B12 2 q17
36B12 3 )
36B7 4
38B35 5 )
38829 6
38B25 7 18410
.38B12 8 183 1)
919 9 1139 Gnd
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305782 T Sh.ia

TYPE 11lwlpP No. 11J FUNCTION JUMP CONTROL IN.
Origin Pin No. Dest. Term
38B8 1 1679 024
39B10 2 1579 425

37B33 3 18127 ?2«(1_
37B27 4 1819 127
37B23 5 1479 028

6 spare |

1 spare

~ B _spare |
1079 9 24E5L Gnd

—_— 4
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S05782 T Sheet 1s

TYPE 50S No. 127 FUNCTION BOOTSTRAPS IN.
Origin Pin No. Dest. Term
1 2D25 _B6:
2 25A27 ‘Re
3 9C2 |_.B5 .
4 25A33 Rc
5 9C16 B4
6 25A14 J.. R4 _
7 16D2 Bl .
8 23A7 RI, |
9 ]
10
11 .
12 20B21 Mr
13 22C34 M
14 | .
15 14333 "|HSR Star
16 18133 _.JMTUStar
14E33 17 . H.s.starf
18 i
19 )
20 | B
21 R
22
23 o
24 -
25 4 ... N .
26 B
27 )
28 .
29 -
30 _ .
31
32
33 _
34 1476 86
35 18J6 yé6.
36 1435 55
37 1875 1 us.
38 1474 | s4..
39 ~ 1874 U4
40 . 1431 _ ‘S1
41 N 1871 i ‘Ul
42 o )

S ——— " 43 [ ———
184 25 44 12745 | .Gnd
12744 45 | 24E4R | Gnd

. 14025 46 R VAL Y =12
12346 47 23E4R L.-12

48 14337 _|HSR stop

49 18J37 _MTU Stog

23B1 50 _ H.S.Stop
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505782 T Sh.16

TYPE 37s No. 147 FUNCTION PHOTO - READER IN.
OriLin Pin No. Dest.
12340 1 23A3
2 24A16
3 23A16
12738 4 25A16
12336 5 24A3
12J34 6 25A3
1 24A20
8 23A20
9 1135
2J1 10 1571
2J2 1 15J2
213 12 15J3
2J4 13 1574
2J5 14 15J5
236 15 1576
211 16 1537
2J8 17 1578
219 18 18318
2110 19 18J19
2J11 20 18320
15112 21 7319
18A14 22 18322
23 22E4L
24 18323
25 12346
26
21 }
28
29 T
30
31
32 L
12315 33 B. Start
34 o
35 ——
36 .
12748 37 B.Stop

6-25




805782 T Sh.17

TYPE 15P : No. 157 FUNCTION CONTROL PULSE OUT.
Ori@ Pin No. Dest. Term
14710 1 16J1 K37
14711 2 16J2 K2'
14712 3 1633 KIT
14713 4 1674 Ll
14714 5 1635 12!
14715 6 1636 L3!
14716 7 1637 L4'
14717 8 16J8 15!
12 9 g2y |
10
11
16312 12 ' 14521 Cpg
2J13 13 16313 Gnd
2714 14 16714 ¥6
2J15 15 16715 o127




8505782 T Sh.18

TYPE 15p No. 16J FUNCTION CONTROL PULSE OUT.
Origin Pin No. Dest. Term
1571 | 771 K37
1532 2 1732 K2'
1513 3 1773 K1
1574 4 18713 LI
—15J5 5 18714 L2
1536 6 18715 L3!
1817 1 18116 L4
1578 8 18717 L57 ]
1111 9 gab)y
10 a—
11
18321 12 15712 Cpg
15713 13 24E3L | Gnd™
15J14 14 22E4L [ +6
15715 15 23E5R =120
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8505782 T Sheet 19

TYPE 9P No. 17J FUNCTION SERIAL IN-OUT.
Origin Pin No. Dest. Term
1611 1 e K3!'
16J2 2 | a K2'
16J3 3 - e i K1

4 20A30 Hsg
5 14B7 Hdg
1322 6 , Shield
7 27B19 Gsg
8 35B19 Gdg
24B15 9 SA out 3
- | S
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505782 T Sh.20

TYPE 37s No. 187 FUNCTION MAG.TAPE READER IN.
Origin_ | Pin No. Dest. | Term
12741 e 1 Z3AZ - | Ul

‘ 2 24A17 | U2 |
, 3 23A17 I B E
12339 4 25A17 g
12737 5 24A2 ICE
6 25A2
7 24A19
8 23A19
e 9 1134
1037 10
1038 11
49864 12
1674 o 13
16J5 ; 14
1676 ‘ 15 | j
1637 16
1638 17
14718 18 R
14719 19 -
14720 20 -
, 21 16712 c
14322 22 ; ]
BN A2 ) 23 8324 I o
18423 24 18325 e 1.0 %
16424 25 LN T - RS B ~ AN
2J12 ] 26 | Co ]
11J3 | 27 ;
; 28 ] ;;;5
498/0 ] 29 el Sp!
30
31 )
32 .
12716 33 B.Start
34
35
36 .
12749 37 B.Stop
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FLEXO-INPUT CABLE

SD5782 T SH.22

KOA-6-21-50PNPOS N DCM 375
PL1 TERM 1p
1 R)) 8
2 R2 9
3 R3 10
4 R4 11
5 R5 12
6 6! 13
7 82 14
8 - R§. .. 15
9 ¢ (RETE 4 - 19
10 Ro -~ 16
11 (RETH 26
12 : R@ 17
16 (_En+ RE TH) 18
17 (i) 1
18 j 2
19 3 3
20 [4) i T
21 5
22 6
23 To 7
24 (_Ep+RETE) 2T
32 -12 24
33 @ 20
34 En 21
35 12 25 ]
36 € 1 22
37 A 23 .
38 -1z 28
45 29
46 30
47 31
S R
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FLEXO-OUTPUT CABLE

505782 T Sh.23

KOA-6-21-50PN POS Y DBM 25P
PL 2 TERM 4P
1 LP1 9
2 LP2 10
3 LP3 11
4 LP4 12
5 LpP5 13
6 LP6 14
7 LP7 15
8 LP8 16
9 LPC 8
10 -48V 21
11 LT1 2
12 LT2 3
13 LT3 4
14 1.T4 5
15 LT5 b
16 LT6 _1
19 LTC 1
20 -48V 24
21
22 L(Rf Tf) 18
23 -48V 25
24
25
26 LKL NEG. 22
27 NEG. OF INT. SUP. 23
28 L(Rf Tf) 17
46 19
47 20

6-31




X(G-/00
258
26

Ly

S 1749 725

.

20£X0%z0

/9E//9E35
/RE/Z/EEZO

19076,17, /9 zof{“

(3

v

2822, 7422, 7022,
& MLl L /9022, (96622022,
28¢/9,280/9,358/0

358/0

19620 29c/9,290/9,
200/9,30C/8 3/C/3,

3/0/8, 32 D/18,358//

[ (9629, 72£49,33C/3,
33019 32019 34/,
35¢/9, 35019, 35872

/434, /1834, 2828,4833,

B 142, /A7, 147/, 1424, /430,
cla
6835, ,6A435,4433 4419, 238/0

2026,/C35,#035,6C2/,
<tb  88/9,982//0C2/,/083S,

/382,238/2,22C 385

2386,20835,20¢/,2/c 24,
2/c306,/2¢35,9¢35

/6C35,/5C2S8,/5C/0,/AL3 S,
1603X /7D35,/9.0/2

23829,20C30,/8C 35,
ctd;

23828, 22028, /9035/90/,
| 10040026, 10039,
Loc2/, 5£35,7028,7<35
23820 28¢/6,280/6,290/6,

19£28,32816,320/6,330/6,
CLG  33¢/6, 241G, 39.006,35016,
L3scre 3588 2587

L0G/C LAroUT
LOGIC SECT. _CLOCK DIST-__ TERM

OWG Ro. 505782 7T DATE 12-27-6/
DEAWAY BY  \\-1B aA A e ALL,

SH. 24




23470 *§ 2347 1208

234
@ 208//,23433

2349 /642 : &4
& og :@*@*@) » &
zaz¢\® - &) (Frrea]

O—={Frireq ]
3 45426, 3987

2346,1982/, P 2946, 10813,
25T reR 7702, 29470, 20426, 37810 8839, 1845

EX7e
s 2o @ —2{Fen —

(®+& * @)+ @) — [ 2949, /6427
T.002uf

@&
2]

883/, 5825

- [N

(®++ @+ @) )—L- 2241, 15427 € Z”" 2 (@)@« Tyr @) )— 2525, c64z23
254 £ s/ Lroo=r
@2 z 20834, 25427, /202
254 - 2546, /0823,

8835, 7829

o , @ L[ Furen |22 Casazs, 1209
! 4
L @

( ,‘@.‘ )+ @) —"234/4 15425

O—4{Firea}—2y/ T ® o T-ooer
P II -24‘4 ||| 2y [ (B23,2¢/0,9422,
(& L
@ £ILTER (0B27,29427, /707
25A/10 +6 . 25A/4, 1206 294

564 &)L Frurea}2aLissz, 5829,6826, 29433

2L Furer

254 /*@‘* @*@)_C 2341, /6439 (@-ﬁ@o @)——E——_:‘AZE A2

T.o0zur +$

Q@“% &

5813, 5830, 5835, 2941,
23426,2782, 2882

254/ Y3 28413,/10820, 5824 274
28 27 134/, 1A12,2¢6,9¢ 34, ¢c26,
| 719, 9cze, Sc 2/, 9¢17 9¢8,

5¢1, /607, /9E39, 20816, 226,

23427 2785, 2885, 43822

224/

24 \
@2 {Fruren s
®

LOGIC 147

LOGIC SECT CHAR. /nPyT 54
2037827




¥€-9

Guéd- £5 |
Fz 2 |Z4
Fr 29 3/ 20‘5 SA
c 30| )@
24
-z
s 20

£3 2 I/Z
FeFi1)0l,\6___ /6rT3A
cenl )@
3A
(Fr F2£3) 2
' @ é
SF1 = A (E5Fs+E5Fs)
PEI = F/
SF2 = F2F/
FF2 = F2F)

Izr.

19 F3 |
/744, 18E3S

SFY = LS FFEZF2F/
+EF = FHFZF2F7

RPr o [/A25 /425,946 58/, 143/,
r J6AZS; 16824 /8£73

- 1[7/82,/8/2,2¢7, 5826,
/425, 248,94/, £ 98, 10c34 /683, /6823

/
8 3= 35 12429,
‘ 435 12423 1242, 17826, /8824, /8828,

22 A [2422, 5B2,/2425
/646, /6829

. /428, 2428, /1473,
28 F=z /2428 /945, /6424,

16425, /8E74
JAL4, /3423 /8825,

8 A5 [ /49, 348, 1249, /9470

SFI= 325
4EF = L2 Fr

sa /9414 1677, /6428 0.6 2207, r5005

F5 5
Fq ¢ Tz4
(FIF2F3) 2] 40\8 20| SA 22
= 34
Ce /4
_30)

2 28 F4 [~3428, 946, /2470, [243F
RA

12(.

A 3422, 94/2,/7822

-2 kz ;3 e[ #4135 366,/3626,20¢2,
L6 ] 55 ——l /8811,2/423,27C8,

sq V2 L5 [ /825, 5409, 9835, 987, /242

/
P23 2| 0\ 6|, |8 ,?_El 4434, A5 S48, 124/
c¢ A £A 12435 /1TA24 2,428
l/o

o 106/ LAVOUT

+FS = P23
LOG/C SECT, A & S. COUNTER TERM
OWG NO. _S50S7282 7T . p4g7r£_18-62
DRAWN BY __ Lt Herdelsohn APR

SH. 26




~ 72 o P/ SB22, 68178828 15423, 204/,
204 ) LS, 16C2 16645 9424

6,77 V2l rmw 17416, 20442, 2/A 12, OE34, 13034
{% A L s0us 17005 22023 21027 59843
-2

24 26 P2 20426, /5A23 /6C20, /19¢ 7,
A) 10C6, /306, /12E/, 3070

et I~ 20424, //0/, /0039, 5029

(LA, 164 35; 1302513023

(541, 14426, 10529

22cw 17,/8,20 -2
\ BAZ, EAI 4 JOANS 9827, 1086, 13825,

224
(FIFZF z /Z ::»:-% . A3 f 22¢/8 22C/Z_ 2z2¢/8 2aco,
XJ0 ‘ 20c2,/6€2,/8¢28,6C25,
€6C6,4CT3, 2€34,.307 4028

.__..f_—__E' 4
10424, /304, 5234 D7 /6033 14£4 13E7

/584617, /9,20 " ASB2,¥368,9424, /22 /3A1),
-t 1641, /6828,/5820 15813,
o %% /5817, 15846, 4784 8824,
29 5 259,4 243 Pog | TN, 9835 108,415 HE,
""_Elzé > TCI7,14C/6,/SC3, /S€RY, -
B I I6C2 18 C7 20CRS 20,
SE£35 J0E23 12028, /EET, 16E28, 13610,
20035 /582414833 10627 364, 4987 9988
19846, 783, 7823,
. (0428 /347, /746,
2 L 24404 39812

..j'z‘@sj (p2#-r7) £ 1742, 16410, /348, (2433 /85

l.—ll‘ &

P = FsfaP372, P23zF5FiFzFy
P22 FEBaRraii  pra:FriaBRiE | LOGIC LAYOUT

F3 = FsFaFif2k) (P24-P7)=F5Fg | LOGIC SECT LA S COUNTER TERM
’ OWG. WO. SOS7E2 T LATE 1-8-€2
DRAWN GY K izl 4y AL£ o

| | <4 27

6-35



9¢-9

(Faf2f) 35|
Fr 7]
F0

22 5¢[/3829,6A/7 6426,
5422, 919

28 32[:{423/ 642/, 6A8

[/1A7, 447, 440, 4435

/241, /6411, 19843, FC2r

c¢e 33
7/
'—/ Te4
A
20 55
54
oﬁﬂ .
A
Pz 39 . 26
64YL N 50
37 GA
4
;—7 /
NZ =2
7z _5\
—b]
> Al
2 J
Fz o\

SSc = FsF3FzFr
+Sc =Pz »SF(Fz+Rz+F)

LOGIC LAYOUT .

LOGI/E SECT. _ 2 & S _COINTERS TFR.V

ows. vo, 505782 T DATE [~ 6Z

DRAWA &Y A e Ll ArPL S
SH. 28




LE-9

o 4 4
G4
. 8
gﬁ Z 144 )2 64)/3
¢ N
4 5::'?"/0 L
i o /Z
— 64
G _u AP | g S £ 7ag 12c26
28|
2 Sty ”_ —
5. 26 w26lp Tl@ S [C7ag, s2¢/
< RA
= 2/ TN\ 75
3 2o| 4\.22 GA) 5
3 /gl / JEE
4

Swa ]
74

&SP/ " 3E/,9c20
/6| d86, 827,647, 6A2S;

9474, 10816, /3830, 2006

17 Sk 646, 6420, 6428,
7417, /387

sSw =SSy +32 5+ G5 » 89 &
£ Sw = ScSr#5e 52 By + @387

Sw OELAVED 22 PULSE TIMES
Sw OELAVED 22 PULSE TIMES

)

sS#
+rSr =

LOG/C LAYOUT
LOG/IC SECT, _ P & S [OUNTERS TERA? Swé 5r
ows. vy, 505782 T ‘ 247F 1-@6Z _
ORAWN BY L P ler o/ 22s s APP )
SH. 22




8¢-9

/34\ /4.

' ”%is oad I~ (3418, 6475, 547, A€

Q9

6
E_7
P?; 7724 9
Pry-Fr) __18
Cog I35
M39 3L
4’7232

/5%/6
L/l7

Qg = Ec0cOs 09030, Pra(Pae-P7) + E)0s + Cog Msg

+EcRe 0655’04039/)024
X = (Qg)

12/4 20 J{?Z/A\?

Nzg

[ 2246,/3420,/34/7 (3476, 64/

LOGIC LAYOUT
LO0GIC SECT _L LS mintinTERS TERANT Q9
owe. Ko, 505782 T wre 1-e@d
DRAK BY A4PR

AR A

SH. 30



6€-9

EcRe
Pc
~r

£y

s&c = Pe2a EcRe
rbc = &y 4 e O5C9C30c +EeRe PePs

R 2EYE)EpOc + ENE)Ey TaLs #1290 e Be Zo (&) » 0 G DBID)E) + £c 50903 T2

pRe = Prg Rele + EcRePekly

/5\
/6 58 /49

586, 7622, 8623,
22 K| 986, 20cs0, 20¢ 26,
6011, IFEZE, 13E L, SE2

.2_5_@.[ /5C7,1888,/5839, 982,
9810, 7828, 5834,2¢9

Fo
&) 29
Jr-28|58 |\ 2/
Ifﬁ;z F/ 4
57&1 ™
&eB\5,23
J3o |z£
SA
225
78
30
R
e /7 £4
> 3 ] [Zé
=58

21 s8] /6 /|
538 ,7

2141, /9A30, /946, /9421, (DA,
18/0,68,9833,/6834, /882,

/OC28,/2C13,/2¢/5,/2C8,/9C 28,
/5€29,/5C6,/7C35,/ 728, /7¢ 26,
/8c8,2oczs 22C14 /9071, 160/,
/6034, /(3028 /3022, /30,

/7

/0
72
/!

P2q.35
5‘;4 Py | 36837, 34635
efte 30
Ce 33 I/Z
7/ /6|54 Ve &< [ 7819, 1048, /5875
78
= T20873,208/0,/345;
~N ] 4 Ec / 103y
2\ Ve /383, 788, 589,
}1 J" |$87, /C6,/305

OWG. N2,
DRAWN BY

LOGIC LAYOUT

LCCS T SECT JNST. REG. & CONT. TER

505782 1 DATE

e

[-e-GZ

M 2rena@lcsfrr ALL

SH 3



0%-9

Sy
< /3
D5 1 3
vz
O5

— N
036 °
57 /74

Z A e | s[> [9382,//4/6, /1417

/6
/1,
Jai lA//r [—66/0,6528,6533,
l._7/ 2¢r/7, 2¢/6,/c37

2C16,17 +6
e o5 23 05 27|
./ /3 T7.24,,,\ 22 Zs_28| ,,\2¢
/z 2L «29]

Ep = Pre £cFe(T502 + T506 +0507; D507 0 +05Ls)

LOGIC [AYOUT

LOG/C SECT. _/NST. REG. & CONT. TERM _Eg
OWG. Ny 505182 T ) DATE /1~¢-C2
ORAWN BY __ L L epatlsohn APR

SH.32



19-9

Os _5 |
Rec _6 |
(Pr6-P23) _7 |
-2
& Lo
O5 _U_
(P8-Pr5) _12
Ec 32
Os 34
(Pr6-P23) 35|
&c_9
L2
1L Y38)8 P23 _6]
Po-~rs) _L lgg EcRe _7]
Re 2 CF e
06 _24]
Os _25]

s7Is = Peg
2 Is = (57 sTw+Sr +Iw) [ EcRe (Pa-Prs) + Ts Re(Ps-Pa3,

+ ReO5 (P8-75) + Ec Os(P6-P23)][ Ka Kake K Fs izl
+ P23£c Rc060s09Cs

/e

S3A Ve B[ 1mz2s,118/4 6825
6834 58/0,/C7,/6E6

/18

—ble o |85,

10

L0GIC LAYOUT

20G/C SECT _INST REG. & CONT, TERM _Zs
We.No. _SOS732 T pare /-6 -2
ORAWN BY H. Plendzls0hn APR

SH. 33




759

1081/

[N 3
2B 141N ¢ 29—\ w284 1507
s jet V/f . 6
~
Pay 23] ‘—i ' ] 22| 28
ZyEliap)22i T8 )2 =—
25 ] 26| L 245, /8¢ 21
8
402;5); o 10 2 20 E).; L 08/5
VI/; - (Ps-Ps) /2 EeRe 29
23
Q 25 /3\*\; — I 263, 2816, 952, 72835
\’\ 27
D

(Pe-Prx) -2‘61///‘

5Zn=EeR (Ps—Pr5)Sr +Eec Re(Prs=Po3) Vgt EcOc (P8-Prs) 51 =+ P2 (Poq~P 1) Mighsg Wy I 7
# L3/ EcRe (P3-P15) # EcRc (P16-F23) + Ec Oc(Pa-Prs) -

F(P27-P7)M 79 N7p Wy + @@@@ (Ps-Fis)]
+Zw =(sZw)

28
172 77

LOGIE FAY2UT
LOGIE SECT. ST RES, & CovT, TERA Twb Iz
owe. o, _S05782 T pars 16-62
LRAW N BY A s (7t APP,

SH 34




€%-9

3230)- ERAQ 4
eeeg
e = 9 2
- J6_20)/c) 22 e P
/9 Fes 9
Zs_7
Ec _&
(Eehe) 25 oF LN,
Pz 34 Tz 1212¢
ar 22 50122 Zpr /
09 £9 /33 0 2 ¢
03&{/ /
0, 2]
g 2¢ E /6 123
02 /13
o 25
/e L/
7] 7¢ | Op 25
L 27 1722
r 02 2/)2¢c/ 23 Vgadk 26 e[ 3a ] ,, [ 6827 5520, /18//,
C(ﬂ\ “-536 ‘_'{oc. 3¢/9, 926
&7 33| 5 |30,
ez oClo  |LCics vczs e5z
oz 2/ia] 22 RA |0c
0

27
% 29
Vgo )’;

£,9 33
24

3/

#2222 Re Is0407(TeZy + 060201 OF + 06020, Sy +T20, Cr)

@L_

LOGIC LAYOUT

LOG/IC SECT __ Q2R CODE REG, T7TFHARW e _
ows nvo. 505782 T pars 174-612-

ORAWN BY Al liep: . APA

) SH. 35



¥¥-9

£1F2Fs 2L giﬁ@%__ O6 = [s5ci, 7¢25, /342, /1988
5,@\ o Zel g g [//A10,13A35,/3813,13824, /988, /4423, /9427, /5433,
Sc£olgc\ 22 2= | 54 28 /582,/5830,/8833, /988, 2/42, 22C1), /535 6C24,2C2,
Fa_7 {36 e /D5, 2010, 5010, 5013,603 12010, |0E 33, /13£30, /5E30, 3983

07&4) 29

@ —& P23_3 6l
30
34 4C

o) 2 La

&z_éJ

o

7C6, 715 1C20, 1023, 2030, 6023, 6011, /OES; /0010,
9! 5 11023, /3£2, 14E 24, /9024, 20029, 21028, 2/05;
/948, /685 /5826, 14827 19835 3481/, 45826
(D6 _____["5¢8, 7c28, /54/9, /949
O 200256034, 8C13,9CT, IC20, /1510, [5AS; 1SAY, 19813, 2787, 2587

230, 7¢34,688 9834, [/A27, /13812,/3B825, /9424, /9428,
3 | 131 o 2N L /5434, /5613,/5625, /5828, 1683518874, /984 2145, 2101,

&C % . SE28, /0£10, JOE3F, ISELS, I6E27 39810, 39830, 45828

v
3630, 5¢30

I/E2/, [/E23, /IE2T, 12035 2/, 22C/0, 2/033, 2/029, 2106

~2 103/, 202/, 507, 5828, 7€20, 9C/5; 10C/3, 19C1), 981/,
9 . o 13V g ALY 11423, /1AL 1143, 1144, /13434, 1686, /74T, |94, 15C30) /9ES,

O 72 8¢, 985, /9A4/3, 278/2, 28672
Oz [ HC/0, 5C22, /541, 1547, 19815

-
Cce 2/ @
Og 35 é¢ 23
o534 )@
(7c3N-(@)P230605) 20\g

506 = 0pOc+ (B) F#F3F2F1 SrSc

£06 =) P23 +Tg0c

1000,2C23, 5024, 506, 7€/, 687 /3433, /9425,
22 | 7S} g BNIFY /5828, /587, /687 198/4 2146, 22C 8, /5C 3, /0C/0,
0¢ 10014, SE/O,/OLE, IFED, /5EEL8, 3829

11424, /3826, /9A2S, /9434, /5435, /5827, /8835 (9447,
Lz | 72676, 10c29, 6¢1)) 6028, 2¢25, 1033, 1027 1024,

LA

306,905 606, 6034, 9E29, JOEZS, JOE, /208, /2012,

| 26
4

504 = 0905 +E)8) 6703
+09 =€) P230605 + 09 O

o
2025 20023, 2/07, 21012, 2/039, 3789 5829

\T% e, sz28, 19405

505 = % + 230605
Pt Y ot /0GIC LAYOUT

LOG/C SECT OP COLE REG. TERM _Js,0s 0%

oWG. N0, SOS7ZBZ T JDATE [-6-62

DRAWN BY __LH. N endelschn APA
SH. 36




S¥-9

_ _etd _ B 20
/2 /0 p-
07 1L Aw 12 24 .2 1. 27(5pl 25
Oz_12 Ar 2] Do 2. .
- % AN £ IR
Or é6C g 2 a
O60505__7 .
6e5es. B\4_,; O3 [ 3c229c27/982/
Pz3 __6 g i AX g
Ar 7 ‘ H;'— y e JFEL], 15E26,1/039, /1024, 1008, 6C 23,6072,
A w_é1 : 7/ S8 )220l 2/ o0 | SP29035 /01 2c28,686,/3431,/586,
296 ) /68/0,/9828 /7C 1, /19030, /035 2/C2 R7E/),
02_27 3¢ 5830, 36873, 828 3511, 2511, 14520, 18 TR0
06 0503 7¢3/)-(E)P23Ck o) .
‘0’0‘_0_;’—2'? re-(@P230%) Mg |,y s 9ASEL [ /0346035 8C25 1146, /681, /688,
oA ‘
o _L_24 2 Ls7ar 19420, 2147 22¢2, 2108 39528
Gyt N\ R\ < o3 /9422, /542, /546,/54/2, 6C2,
092 U/ l 3C27, 102, 602,9£30
0527/ A . o2 /548, 8¢23,9¢/0,/9828,
0p-28 9¢ ‘ ——'{ 19825, /8C20, /18€/6, 120379
% 30|
3 e PCBYA06,6027 9E/Z 1106, 1/011, /207
20[ A 23 /581, 15812, 19882320825, 2/A8 /3£29 277,
s 7 34826, 56834 BA2R ST 10, 2500, (451,18 519
8c . A
o [ 2¢12,6C/0,/0626, 12633, /5C 2%, /5C28,
D Iole |27 (28\\ORS23 | /571, 1142, 19825, 1982, /561, /9433,
V3 . a4 | /7410, (9423, 20828, /906, /5E25, /2E24,
z ‘ 7 4 d
: - 12024, 5030,301) 1035, /42, 25834
o __10 — j 7 . 7z ’ ’
— EcRec _1€] ) o2 )
O5_ 1 e 45 ok Ce 2/ ____[/wz, 1028; /1028, 50/, §C27, /0C/, /OF7,
6 L7 . 0g_214c\22 ‘ /5814, /8C26, I8C/Q, /BAIZ, /9AZS
Os __/i. /0¢ Vol 0— 2
0/_12| 7
503 =0504 + 72306050503 0208, (4w Ar +AwAr) + P24 Je0532 03020, Cm+ ) @) LOG/C [AYOU 7
+03 = OpO7 + @) P230605 ‘ L0G/C SECT. _OR COVEREG. . TERM _D3, 0z

owe vo.  _S505782T _ pATE _1-6-GZ

502 = 0p03 +FcReP2Vy DRAWN BY . Jifemddficii  APP,

+02 =0p O3z +PeabcRe 06050, + P2g bc Re J6 OsO703 +» EcRe P2V

SH. 37




9%-9

™\

@] L /c23, /9828, 2888

| w5235 3380

/o
@ =
@ APV 4 93/3
OF /5 4
o5 |
M} é 2«
. SA
—=29 ‘
Oz_/ e
0? e
C¢ - RA
2/~
i_: 20 oc 22 - -9\(: 23
Mir L2 @ 6 w4
& 3—
o9

sOy
+0

Og =

Ec Re
34 /0(

7C2, /1C28, /C27,FC27, IC2S,;

= Op0z + @@0? + @osMn
= oz + @o’} + _@0547;

EcRe Fa

JC/1,6C35, 6¢/, 7C/, 7C 26,

7c27,9C28, 91/, /10C2, /o€ 23

E//CZ 7, /9428,2788

509, 50/2,2029,2012, /028, 2¢/,
aloaaze | 2C24) /0C/2, /242, /5870, /682,
16872, (9826, 208/, 2/4/0, //£ 24

/9E2S; /15629, /18£/,26030, 26C 30,

/833, /FE24,/IA 7, // 425, /748,
1843, (9426, 2088, 6C3, /06,

) 209, //E28, /027, /2E24, /FEL8,

I9EZ, /SEL SSEY 19025 152/0,

| /807, 2007 2/02, 34825, 76435

owe. vo. SOS782 7~
OWHN. &Y Y M enate/s0hn

LOG/C LAYOUT

LOG/C SECT ___OR COLE REG

TERYM _ O, Og
OATE £-6-6£2

A4PR

OH. 38



L¥-9

73 0:5_;_4(\
Z /8¢

V-2
Ec

9

=1

Ly
Oz

Ly

Zw.

20
2/

N
8¢ /3
/ .
gz 22 LS " 16C11, 19C23, 22C/3, 222
2 | o o st g\ 12 e bl
lo 2 2 1006, /5E2, 15610, €/
7 ZEl s 18517, 1658, 1579, 14517, 258
2o 2N L 20l 08529 T /9829,2626,26026,3348 > 59
/9¢ LT LS [/0830 j9c22 2/cr3, 27235 :
30 Fl28 LS L2/¢11,2/¢7, 19¢c28
ea . ‘
2 Ls’ 29c2/, [9€27, 18C 34, /7€ 29,
1725 10013, 13E25
22
3023

L5 =492V +Lg02Tw + D503 Prebc

5= LpD2 Vg +Lg02Tw

LOG/C LAYOUT

LOGIC SECT SR LINE SEL. _ TERM L5
DOivs. Mo 5057827 OATE 1-6-62-
DRPAWN B /’////{./’ﬂ /"J/’/' APP R,

SH. 32




8%-9

/

7 3 Ly 19 /2
Pr_2 6 Ls_U
ﬁ_e 9 1/7c\8 \
_ &L 6c) £/3
06050903020:_11 ] ]
Ec 2/ £c L7 £ 3
L1 _6 L P23_2 |8
_ @z R Z 90,18
Ce 0090302 _8 | 0505093502 Re _L0]
P2g _2/ ] Pze 5050907021/ |
Os0s09302 _24 | /625, 19¢/3,20¢/13,22¢ 2,
Pzs 25 23c24 /307, /007, 5£1,
Re 26 SE25; 12E34,/12E/1, /8612
7, 28
Zg C/9C/4, 2/€10,2/C349,23C&
L 2] 5“ /3
/6ls Ar i L4' 23C JLArs
/9¢ 27¢s 26c22, 26022

i5
Zg

Js05040702
P23

Ls

(77€20) ~(0s0s0203020, P24 CL) __6 14 4
r ﬁ—l—cj
= ‘- RA
:.2 a/ 3 9C8, 2/C6,2/C/2

[/9C1, 19¢8, 22¢ 12, 23C 2/,

=Y

27
28

/3

544 =[gl5 +0805090302[P2e Ec(LsCs+L1Cr)
* P2z Re [; Zg» P2eRels B3]+ Je0s 0903018, A1 Be Ba

HHF = Zy[} » Je0sO0#0302 P23 + Js0509 020, P2 f

10012, /18E24, /1268, 9E6,5F27

LOGIC [AYOUT

LOGIC SECT, __OP LINE SEL  TERM L4
LWG. NO. sos782 T DATE /- D=2
ORAWN BY K, /W endelsobn ALPL

SH. O




6%-9

‘/_;7 26
o 25/5(; 24

2773 [/3¢28 23¢9 25c2),
. \ 25¢ 29, 25c27 25¢ 70

e U503 6 | — ' :
6072 71,7 ! 7 Ordj_ﬁ\\ 9 .
- 20 20 \ 22 1
ey 27 15 | zz 7 /¢ 24 22 |:: > Ezﬁzz,z;c@ 26C/8, 26075
Buw_28| —= 2ol A C9825 13C23, /4C 26, 1108, 20/
s 23 ¢ 7
/3c .
—_— VOBE, /3C28, /#C 33, 25C6,
Ju 30 . 3 4 7 Z ”
Bw 15 Ar_¢€ | R ea 22, = | 25¢9, 25¢/2 25C/5”
Pze 1640/ £2_Z )2 2¢ 27
0T 17 | 805038 | 1
N -12
i
-/
L3 = Lgle * Cs 503 (Pre B #P2Ar)+ TsOs 09020201 Ec[5Ba |
LOGIC [AYOUT

= /7 ’} 4}:5’ [ Z ) 7, 7= B 1
rL3 = L9l # Ze053(FPea Bu + P2 As) + 50509 30201 £ I5 Be LOGIC SECT . OR 4INE SEL. . TERM 43

LWG. W), OS5 782 T DATE /-&6-&62
DRAWN BY 4 1 patdsobsy APP.

SH. %/



0s-9

0605040702 (7?_&1

2]
P22l

Be 20
By 2/

-2 L 6C/6,/7

>
>
>

M

L2 T6C/76¢/8, /3C/4, 23¢12,
24C 7, 2910, 2HC28, PGC IS

2 b /1 _[T32414 26C1, 2600, 23C1/

/4
(8 [T887/2C2713¢13, 1102, 10028, /2E7
ra Le _[/0826,/2¢/,/3C8, 22¢ 30,

5L2=Lgl3 #T0505T302E¢ Br +Ts050903020; BeBr P

He =373+ DeOsTidsEec Br + Te0OsaT30: T, P2g

ZIc2,24¢/2,29C 26

LOGIC LAYOUT

LOGIC SECT __OP LINE SEL  TERM _ L2
OWGE. Ny, 505782 T DATEIe G2

DRAWN BY MY era.lsohs APP

SH. 22



16-9

slo=didyp
slo = 174?

541 = L9tz » J6050302 Ec @’, O1+4107) -
+ 0605 0902 Ec Sw .

+ds = Ly l2 # 06 0503 02 £c (35 OF +ApO7)
+ 06050902 Ec Sw

/2 0C16,/7
)\ 23
12CHE= /0cl6,/0C17, //crS,
2/C28,23¢/5, 29</,
24c11, 29¢25; 29C34
/7 23C/49, 26¢7, 2607 3ZAS
e[ SA VLA 3> 2L
L e 2 70834, 1/cL3, /6c6, 20¢29,
R ) Loy 90249, 2027
—2] : 1/C8, 22¢ 29, 29226,
" SL7 L9, /] 7]
Bea % 27 I 24c/3, 29¢6
: /0 -2
" 8814 1/C3, 1675
i /8¢, 27626

Je
) _/4_@[ 240/4,2506,2509, 250/% 25005

240
| 8 Lo[2¢408,22c2/ 29¢27 23C30

L06/C LAYOU T

LOG/C SECT, _OPLINE SELe. TERM L1, Lo
IWE.No. SOS782 T parc/-6-62

DRAWN B8Y I\ Repronooe _ APA
SH. 43




5 ]25¢

25-9

L2 7|
5 /3
29C
7322 25¢ <
o
249¢} =4 /€

v [ 77,2505 28028, 72C 26
%9 | 27494, 326/, 3382,3885,
w57 /824, 92639

[ 7/8,25¢8 28026, 32026,

z i
24¢ ' & Mg | 32829 37573552,

Ls08,, 9184 92625

[ 749, 25¢/, 29C 26,33C 26,
| 32828,7251, 3637

L 37829, #/87 7282

[ 7010, 25¢ 19, 29026, 37026,

250 M3g | 5859 22529 7656,

L 37828, /8, 7287/

27
F4 /55 26
Fz 29
e
6
> /88 2

7, _/3

sz

ZJz 26|
Ly 23]

249

=7

30
12_2..9.,
27 28|

L2 22

yRsd

437

39026, 3/87,
| 37528 378529,
L 3885, 90875 287

[ 201, EE5L28, FrC €,

38825 70525, 728/

" 713, 25C26. 7/ 824,
728/, 3787, 38829
| 08249, 47834,

_A3E7, 3/C26, 35C 28

31828, 32574,
| 3265, 7757,
BEEN, FOG i1, FIB22,

# 8 23
fa 2;‘/55 22
fz 25

Nog = L3277
Wrg=l3l24s
Neg=l3L227
Nzg=l30240

J 7
2l ‘3

21

Nog=t3021, L2
Wsp= L3024 o
N9 =d2L227
Mro=L32L2Ly

Lo = Ec+Re +Fs+FaFs +F9f2 +FaFr +P29 +2)

L 3/02e, 55008, 7u

[ 26/C S
oW, vg. 505782 T
DRAWN BY L ety 2 4 n

LO0G/C LAYOU T

0P _LINE SEL. TERY! Lg2 Nop-i72

DATEIE G2

AP~A

K. 22



€49-9

[ 23C20, 3285, 3586, 338/0,
37823, 33827, 3.—?533 FIL2/,
HB2Y, /835, 92855, 92823,
F2825.728/2, 9288, 9282, 43756,
3/027, 70027, 29027, 28027,
L 28c2729c27, 30027, 3/c27

235522 A7

[23c23, 3/86, 3/8/0, 3/823,
31827 3/873, 52870, 72823,

| 32827, 0625 F0829, #0825,
OB, /82, S/ 88, /812, E23;
FoD27, 39027, 73D 27 3207
L 32¢c27 27022, 39027, 25€27

T Py, 22C26,278375 36510,
F685386/0,38823,38527
36673, 7088, 9082

186, 2229, 17073, FEE22,

= - o|23>22 M3 | 37825 77829,37825,375.2,
] 3768,3782, 388/, 3885 7/2
Moo =lolsl7 Mag=Lolsla

Msg=Lolslv
Meg = Ledsiv
Mrg=zlolsid

Azg =0 Lsie
Mizg =Lotsld

OPT/ONAL

2>

Lq9_6
5~ Yd
57 lo_&
YZIRZA RN
L9_10],,08 /0
._i_‘ /'! Lo 9
L

2505, 7/3

25D sy 2508, 7/7

oS D> Meg = 250/, 705

25079, 7/&

LOGIC [AYOUT

DR LINE SEL,

LOG/L SECT

Owve ND 505782 T

TERV Moy ~Mr5_

ORANY BY

Al endzlsohn

AP0

PATE /-&-&62



/) 34 /986, /7428, 11822, 29824 |
——‘ 29834, 28828, 2987 '
(=)
W 27 1Ess2, 17437643,
J20ls54 |22 K1 | el,05 15/3, 19412, 203
3v3, /1985
Kg-£2] //8 s
7/ _
L 2] AR P 28 5 17424, /13425, /828, 29824
or2|88 Py —l 29828, 298/, 298/
®&-2z CL _14] 124 :
@-2|
@ /9 Ky 5
0 22 ] 18430, 17425, /28/4, 29823,
% 2/]708 |29 L2748\ ——l 28823, 28827 296/0
pz3 278 |26 1611, 1742, 162,
, 28 1 K2 | 30,0329 | 1502, 19001, 202,
29 3v2, 18429
CL_ 21 9 "
% _{/7/12 ) /3427 (288, 2986,
EHE——| 29427 29833, 30830
7
[/zazz, 17430, 17426, /8427,
Ap 23] 30825, 308/2, 30819 3086
/ 3' 25|98 22 T24 157D, 171, /6 S,
o 2 20| |2z k3 | 2 p 6| 1504 19410, 201,
- 3J/, 18426
/28 1 84
20l, |k [12628, 13428, 2965,
y | 3082/ 30829
Ag_ 7 3 5 26
l3_2
2
A 5
L4 /2
(A Vg fg | SEL% 2642, 26435 2742,
o L 27472, 2842, 26435, 2Z94/2
6 _ 6£8, 13429, /547, /1883,
SA) = Kol —Sle |2 47 2947 29424 30828, 30824,
s 34 R4 F08/3 3088, 3087
- OBO@Drzs el o e } 7085,
+R1 = Kgls — _/ €
sKz = Aylz 47280\ 29
+rK2= Kgdi2 L9 27 &3
*»RPBDD rz3
SK3 = Agl3
+A3 = A Z} > 23
e eeeees [0GIC LAYOUT
- LOGIC SECT, _COM. (INE SEL. TERM
+AKS = Ao lds+ @(36) .
7245720 i OWG. NO. _SoSZR2 T PATE /=&-6Z
DRAWN BY A Wende/sofn APR
SH. 46




5g-a

. 20
Pie
Re —4
-
@ 22 Ve
|
ce 22 5.6k 7Cio
Mioy 35 ) Moty 2 )

7 td #r st - TE19,1c €, 1BC I,

Az 2 K2 L

X321 7 4 4Bi2 9c2> (1Aa=o

A13 Ky L2 — e Ee

.
HE72,/986, 198//,
- BPATY, AGEH, FCIS,
426, 259, 4023,
12016, 12017, /2018,
/20209, 16076, 17076,
2859, 39824
[Het, by GG

2044 /6 A2 £J284) 4 20

92200 w2 P2am
Ja 1 VXA 3
-2y —s2v

174 = K KRz KiMor » ReKa Kz KiMir + KaKikeKi Mzr + Ko K3 KXo M r

+Ra KRR Mar + KaKa Ke Ko M3t + Kek3 ke Fo M6r + Ka K3 K2 Ko Mrr

S NIK1R2 K7 M10F + K KaR2 K Mitr + = = = = = 4 Kg k3 K2 Ko Mr6+ + KaAsf2 Ko M7+
vy =)
Ap = EcOs0903F4(55+0z2)

\7;:,"7'_07 F:_ + Ey [ P
P ——

u?"" = (qu«)

v Wa = Pay Re+(F

/9 Vs
. {%2:/9,20 2¢19, 2c20,48edk-

~zv 28820, 298/9
YDi2, 7827

S£28, 552
‘84s, 88/0,
9823 /0833,
10825 108/,
1585, 16832

L06/C [AYoUT

L0GIC SECT. _LoM. LINE SEL TERM g, Ky
oWe No. __BOBT78B2 T pare /-9-62

DRAWN BY__H. Plende/sodn APA
SH.ET7

Unig, c28,i8c2s



9G-

sAw=FEcRe 05003020, Fy
+Eehe 050&040302 Zg
+£e e 050504030—20//%
+£C/?2060—5'04030-—20/ /Z/Vy +Ar —V;/
#FeRe Os Os 0502 (/D;Fz[/ +fol3+/2304(s)
+£C/Q-CO—JOJ’0‘40—302/52;/48
# 0‘50;0}0},023/»

* Ll 0605040? 020/ Cr
gy 060f040302 Zy

—_— — — — =

rAw=(sAw )

LOGIC LAYOUT

LOGIC SECT. _A-REGISTER _ TERM _sAw
owWeG. No. 505782 T D4ATE -6 G2
DRAWN BY A Henctc/sobrn  ALL

SHAE8



z 70,
Of 73
¢ 2310\ 22 /

) vy 4

or L2 %X
a

as. £ S
= 7
v N\ %
o2
g5 3 \ e 2?

19026, 3035 o 28]

10,20 10£28,/0€ 8, 2€1,
’ ' -2 | 301,308, 9/,
h2 90/, 9013,70¢ 13,
L6 [53A r
- [ 10¢ 20, /0¢ 30, /9874,
90 /A3 16C21, /7034
fra & Ar 97, 908, 12¢/7,
2" | o e, 17028
2
T\/oaza
—-12
w 7
50 %3 _ 29 5 Awlgce, 7034,
£3
N e
8 Aw (5 cr2, 708

7’ /0.

4

/3

6herap7, 70/6,

1002, 0E24

70

\128e[ 707, 10025

L06/C LAYOUT

DRAWN 8Y __H.Mepdelerdn APP.

SH.42



89-9

sBw=£che 050506 0302/‘}
+£eRe o0 00200 Zg
+£¢ e Os 0505 02 0 fp Cr
*£cReQs0s0s 0302 /% L2
*£c e Os 0503 Oz ( P23 Be +/2%3/3)
b FE o050 05 0eCr
# O Os0s0302(Fc 2Pl 2 +bc Bls[a + fcfolsle *Fcfels)
*B B EeRe (06 050302 +06 05Dz + s 5;@02/‘} +050¢0302)]

r5w=fm)

LOG/IC LAYOUT
206/C SECT. __ B REGISTER _ TERM Bw._
OWG6. NI, 505782 T DATE 1~6-G2Z

DRAWN BY _ A 1) crd o ohp: APP
SH. S50




65-9

. s
(2/09)-(Js050403).40 (do’?;i 24

2 4. /3 02 24
Cr L2 Pa L
122
05093302 22 Ge0s 0153 %
£Ec 28 Ec 24
Pz .29|s30) 26 Py.25
L5 6 Es Zv12
192 s 23
25 30 - 5
7 29 i‘ .
9 3
.28 9
La 2/ La 7 /;o’_
&c .
Geosagoie K
8
06 2.
5 3L de_£
or Jv 5
02 31 i
0334
G934
/1033 - [~
2011 33 (O502) 2!
20/3
107 ds L2
v 0312 o2
"
‘7“; 5% 23,
0‘_!&
EcRe 28} 118
(F5 02142
A

S

40

262, 3022, 10&2,
73033, 192/,
19829, /7¢ 39

9028, r9c27
/7¢10, /6E1T

/§c28, 1206

.e_J_Bs.E 14c15, (408

1202, 13012, 19016,
/66/‘/ /7¢30, 77¢9

iap

— /4077,
o B‘['/o./uaj 077,
Lrwczo, 17c2q

I LOGIC LAYOUT

LO%BIC SECT - RPEG/ISTER TERN Buw, 5. Be
Gws. 4. oare @@l
LRAWN 87 Htrgelicdn APR .

SA. 57



5IC‘W = Ecﬁ?%@'@ﬁaﬁa—@;&
+LeRe D6 0504 O3 1
*feeCw
*fc Re Os Oz 2o
*£e Re Os Us 090702 Or Dy
22 CrLEcRe (0502 03020; + D Os 02 O3 +05 Tz + 05 OsOs 03020/)_7

yCw=(sCw)

LOG/C LAYOL7
L0GIC SECT, __ £ RESISTEA  TERM Cow
OWG. ¥0. 505782 T DATE /-6-6Z
DRANN BY )i find. Fcoin AP

SH.52




19-9

Js 33
O¢ 34
O3 35
Oz 6
o, 7

6 5
05 &
oq_7
07 8

1050

GeosarBie 1N 5
o2

Fele S|
Do 6]
o7 _7|

Fos010502 8]

np

200

L’

e

/
D
57 2903

7

2208, 2002

w2208, 9C/6

., ' 100/6,/7.. /2 JFEZ, /0E/2,/12£8,
\ 18£8, /18E2, 20034,
39
s % .9\‘2,1 P | 18223 11012, 11029,
c.35 s 7z 10077, 1006, 3025

180 183, /9825 /67

ST 1088, /6¢16, 1208, 12612

LOGIC LAYOUT

LOGIC SECT __C-REGISTER TERM Cw Co Cr
OWG, Mo, 505782 7 DATE /-6-62

DRAWN BY __ K. Wendelsohy APP

H 53



29-9

12033-(0502)_~ P
. Br. 2
7

o o€} \
O2_7 OE\ /4 15[ ~_/s Yo 10E/6, /OE17, /0E20,
Ar-2& 2T 10277 "_L—{ ' HE3Y WET, HE2S
P2q 27 P2y 23 | O5_10] 7] ’
Ar 28|, 726\  Ae _2%|,0822] G7_s] _
Seords 9 29 =<3 Cr 22 20 @ DY /08, 116/, 19643
09 19 \
oz _s2| |7
)
e 8EL35
- /3£/6
T 2 % Zo [5025, 863566, 11035
Xg 19 z ] = Y /UELG, 12c 20 2ov2y
Vg L24,£)12
Ca_{2]
Ca 3 > " /1ELB, 11677, //E20,
= | i Z, ’ 4 4
19614 (5 Vg)_2 /% 28 o 20ce ocre
5
[ e
136177 2 F5_gl \g X?-if B
v, 7 ER—= Ye-Zhue
CZ 3] / % Ca 32| /
/2 ge/8° /2

¥y =06 0s020302( 5( P27 e +P2g47s) # 060202 4r +T5 0280+ 0509Cs

s—

P = ()

/13£/9

Z7 = Xophgla + XgFy Ca+XghypCa + X Vg Ca

Zy = (%)

L0G/IC LAYOUT

7erm LS & 7.9

L0G/IC SECT. AVLER
APP

DRAWHN BY Y Wlendelsohn



€9-9

9 9 X 13048, //E10,
20 ” L /1633, 14E30

O -/2 -/2 -2 ~/2
Wess Bs020) ~ L D65 0403020 10 e 504030527 0605045z, —  rorones
s T Yo RPN 928,05\ 26 L9 34 ,,\30 Xq [1702aree
l2_7 =" 29 5y 75 Y2509, 19612
Cr_8 ¢+ V9 23| . Yy _ %;.7
. \ +6 8E3 -/2
\ o2
2\ 31 305 > s
3/ RET7
/7
962 e 3
rz ; 2 1 Os_ 34, o /O
lv_¢ 3 Og_3.
7 T
O 9E\LS -2 -2
gz29| ¥
J3_30

Xg =605020302 (14 Og #L40g) + D6 050203020 (L2C+ +L9C2)
+050,Fg + 050, Fg +060502 + 050203 /4 (02 +P2)
%= () |

— 2/

% 44

oy _24|//€ |22 /Z 2
Fe /) 1)\

-2 '9/6

L06GIC LAYOUT
LOG/IC SECT, AVOER TERM _ X9
WG, NO. 505782 7 a7 /-6-G2
ORAWN 8Y M. W encllsohn  APP

SH. 55



Z0sS4570, _26

/17¢/.
3 Lv_25 \ 5
Py 24 SE ‘——-23 —Mime =12
O5- 9| Ce 2! 3£20
Dg__1¢
Cr_4f
™
Cz 23 I6E\ /3
rg 25
2 > A, . .
KXo 2 | 60502220201 24
. A .
N 20 < 22 Call /7622, /6620,/7E/8 - £8,9&/

ZS 1GEEE SR IIES

5 22 \
gy — e
oy F2d7dez] —
7 ‘/ Ee ke ) 30 28 Cal /7575

o
| /567 553 L4
o / 28
TN
34 ~
. : N3/
CHEN g el j6e—2
7 .3 / V/
7 \ 27 )
/sE21, ar 23
/E2 P 28 Ca .
29 i
ReZ2loe) 2
22
Cet 2/
$Ca =P Pea CabcRe Xy ¥y + Pz Fels GslsCv 035 - e
+ Ts 0500302 Prid + CalsOez 025, 2 B2 Br / (/6/ o Z A7
e o — ' L D6/ SEST ____ADDFR TEPY_ La
C - ) )/ > pavy RO S—
rCa =B fea Xy Yy # CaRe A5 F29 ows. vo, 505782 7 sarE 12662
DREAWN BY 5t oo ot g AFe

sH. 56



99-9

NN

/0

/SE

o

—

A _23
l7_24)/9¢) 22
25

27

Z_28) 0.\ z6
Ceﬁ

£ _33
7z

F3 37
o, 2%
Zs 25
L 26

Lg=0rCr +TiLs(0sPeCr +0rPcle » 2P g +T7 FCe)

+ O/ls FsF3FzF)
% - (5)

BE| s 29 |7
/ 'y ==L7 "/ ~
[}
ZD@K\M y) f‘l&E_Ig)l?.Eﬁ
L0G/IC [AYOUT
L0G/C SECT, ADDER TERM_ 09 __
owe. vo. 505782 T oa7€ 1-€-C2
DRAWN BY __ A tiinaelsch s APP.

SKH.S7



99-9

(75%6,/2)

Ce 3%,
PECI
9 1/36\E
19€31)- (Xg¥%Ca) 2L\ Peg_to| |7
10/2)~ (7509050) L 2% Re U1
GZi_2
pl Ej ’
A /3£ Z 3520..‘
Pz 7 /9 \ N\
Ca 22| )22 6y 5
_¢a 166 5 -2
(919 ) - (Xo ¥) 22 / . '
P L, _ 7
Pe ! 12
o 2 3 o[ A /8E6, (7E/8, /5EFS
e ° T\g T 2cs3, /708, 2642
_ /7E
0908) - (£c0s050903020,) 13
Ele |8 O /607,/768, /662, 15/
Ra
34, 775 ). 27
£ 34 \._\‘1 (w‘ﬁfafaifz),j-zg— /0
33| 60N H (1) 28
P23 __/_5_4% (,‘55}) ‘
Os _30 | \ N
O5_29 \ ")
—— 27 I
cqa_28| %€ I3 1. 1
05 _26 | m;l-'——%
J2 _25 | g
5, 24 J _
.//_‘ - /_;9 33 £ 27
Ar 34 Ar
V35 )= (2s7%5092530277) _& EcRe 24
/7 Prq (B 2a) 13

/ﬂaa'}qaardzﬂf) /2
(136£2/7) -

SO = P23l Re JsOs 0903 02 (X3 Yy Ca + X Vg Ca)
+ 0 Fe Ot 004030201 P »P2gRe Ok O 09 036207

POF = Pz EbcO805000700r +~23086s09 030201
+ P frg e 060509202020, (Fp A5 + F5 As)

LOGIC [AYOUT

LO0G/C SECT. ___ADDER

CTERM __OF
OWG. NYO. 5782 T DATE [‘Q‘Ca
DRAWN BY A endlsohn APP.

SH.58



L9-9

3E3,/08,20/6,201%
608 13£2), /7027
190268,20028, 2046

206,17

Fq 32828, 328/9 308/9,
\ 30829 2048, //1£29

30349, 20

VIE2S 17033, 20C 34,
32820,333/9, 39878,
39829 35820, 36828

\ 39820,398/9, 90819
"~ 2 © Nzocyv

20 /s Gy _(—358/9,/7/8
"o

CN8)- Fxg zo_{ ] "Z\;azo -2

Fg= MogNogMor + MogNigMr# + === =< ~ === * MigN7gM s+ + MIQN79 Ts +Fag ZOG/C Z/’)/OU 7—
LOG/C SECT. DATA TRANS. GATES TERM Lq__
ows. Na _S05 732 'a OATE [9-62
DRAWN BY _K Mkndelsodn _ APR
' SH. 53




89-9

0s.20] f;_‘:l i :> s , 2 /88, /7449, /786,
o721 e . 23835, 28c23;
0 2] ~ ’ 28024, 290258, 29¢ 253,
06_& ) ‘63\/4 : 30525;3002.5; 3/025
Os 25| Yy A _ b — 1 3/c25,32¢ 25, 72025,
J7 % o, 2 Ji £ : 33025, 33C25,34c25;
05;' Ofw 17448, 25835 7 24025, 35025, 35C25
0e20 ?f% 39816, 39817 |_39816,398/7, 95582
Py 58] -2 —9A/0, /3816, /3877,
_ - 13819,/38240, 2803,
2 7T, //7C/.9 , ‘ %:: 2 2802/,2909, 29¢8,
Y L /7¢/6 ~ S = 3ocg, 3009 3/09,
ij 56\ 12 :_;»/0‘ N\~ .’/(zA.a/) _/'f j ’/2 T 3 9,32¢8, 3203,
rr sl 0512138 ‘»joz.: g g S 32309,33¢8,39:3,
1/9_6_/45 9| Bz s0])a8\3 &Z@L" 13816,/7 18,20 3908, 3509, 35¢9,
(1705)-Hdg_7} | gZ/L; : = 1A20 -/2 =7787 %835
O _8] / 24 N 4 ‘ 3564 ~/C2/, 4824,
AY 1 3 9428, 2001/,
s\ = 2928 g 21025, 280/,
70 7 =1 28029290/,
29¢1, 3o0c,
= 3001/, 310,
3/C17, 32¢//,
29¢18,17,15,20 320//, 3307/,
33¢1/, 39¢//,
39011, 35014

FE5Cn, F586/4
76829, 9687

Wy = (06050903 + 060509030, +T¢ 0503030201 ) Ec Re ZO&/C ZAYOU 7—

— e —_— —_— R SECT 77 RANS . 4
Iy = P29 05020,Cr +P290602014r +Pey D50z Bt +P20 0902 Ar ZZ/Z/; 0" &'/5'0?"7&’27 v CATEs Zf:/' {Vg.%ff_
. e » P . NO. I=8-8 &
5 -v;z/iz;»’OeO;J}Vy Pza 060502 Vo Hdy +Pea Pc . DRAWN BY M WHendt b 408
7

SH. 60



69-9

£73
16D 2%
19 \ = 251 5828,68/6, 1413,
% _29) 4p\22 PR, =4 3027,1707,/7077%
_24‘/‘ |4 17020,/7025;/8023,
aor9) 24 /8E/, 18E23, /16E/
23| p.
. (os+37) 28 20[ A
\\ a3 % _ P 22 [[/982,/5¢/9,/5¢20,/8022
oolee | 29l N3 | Praz o | . /80
5 28| Z7 15¢ 18, 20
7 EcRe. 30 e - —/2
s e |27 20820, /6017, 16020,
2ocr6/ ;73 € | s6025; 18027 16628,
¢ . 24 -6 /BE7, 19E3S
a7 0 9 y - 770 22 ~ 2’_ 29
Or_ 8 /9 : :
13
D2 :
7

5P =£cRe BI503 Ty P + P EcRe D605 03y Pe + AleRe VoPe '
L b 52050903025, 0k Dy + B)B) +EcheBds0:5: T2 3 L0G/C LAYOUT7

- 55 5 7 5 L05/C SECT, _DLATA TRANSFER TERM _Pec_. .
+Pe = EcRePi0s03 L9/ +P)Ec Re D605 03 P4 Pe + Mg N7gEcRe O3 WG o, 505782 T

= — = 047 1-6-C2
+ - # .
B bR Vppe + E)BD + £c Te 050903025, 0 Pe DRAIN BY At oot sorin op




0.-9

Mor

Moy 27, \ 2 {2982, 338,
Nog 26 28¢5 28¢/15
wy_ 25| z8c :
pyaia
el Fuz 28¢/7,28¢/3
: M J682, 97827
 Mog. 27 5 | 2962933829,
Netg 26 | 7 30cs
Wy 25| 30c¢
Y4
I-Z £ 30¢17, 9782,
Zo- 9 |
’ 8825
Mer
Mig_27, \ 3 [ 27435,326/2,
Mog26] 7 32¢s; 32¢/5,
Wg_25| 32¢ 27cz8
Zg_ 7| )
= | /7 [32eL7, 32c13
7 o
Mizr
Mg 27, _5_.{2.94;5 3/88,
Nag_26 7 3HCs; 3HCI8
Wo_25| 39c
Zo /]
o] - i{&f, 79¢/3

M3+
Mog 27, \ S 29825 33825,
Nig 26| T l 29015, 2905
We _2%) 290
gﬁ £l 17 29017 29013
M7+
Mog 272 | 5 28829, 3287,
wrg26] T 358249, 3/05
Wy 25| 3/0 ‘
Ly vZal
l—.; 9] A1 17 ' 36824, 3/2/7
M1t
Mg 27 (— 1.5 [2:48,3/835
Nig 26| T 32045, 3705
Wy_25| 330
e 7330103
2_—9’ -—i Fti 7 —ZZD_//
I MGt o reraze 26825
/Wyz - A8/, /829,
wp_2s| 350 | EOAG E2T
f:f;; £l 17 F35247, 97684
7 } 97835, 96829

LOGIC [AYOUT

Mer
=== Mog 27| _5{295/2, 338/2,
b wvep 26| T\ | z29cs 29cr5
! } Wy 25| 29C
1 |
Iy 2]
| ' il 2
! : e - _,L[-sc/z 29¢/3
Msr Meér
Mog_27] 5 [2083533835 Mog 27 S [28825 5282,
Msg 26| Tt Lavors; 3005 msp 28] T 30053145
Wg 25| 300 Wg_25| 3:¢
Zo_ 7] 17~ 7/
20| A Ea0esaos ;g:;: o] 22 2o
Mo+ M/of
Mig_27] 5 [264s2, 326825 Mg 27 5 1274/ 32829
Wig _26 ] 7 32018, 3208 Nzg 26| T FICE FIC/5
Wy 25| 320 Weg_25| 73c
L9 /7] - Iy /7]
f; ol £ 'l.[ﬂz 23 27 To| Fln[ ez szas
Mrzr Mrar
Mig_27 5 [284/2 3048 Mg 27 5 2940 3605,
Neg 2¢f 7 32053775~ Meg 26) 7T L3scs 3s5cs
Wy 25| 390 W? 25| Zs¢
Ly 2L Ly 11}
_Z-; 9 Al 340/334?/3 1—_; 9 ,C). (7 35‘6/7/ 35¢/3
— -
2805, 288/, 283/,
Mo+ < 2988, 3388, 38820
Mog 27 |
”/7 _26] 7 38849, 9¢/9
Wg 25| 280
Zg 2] ) : /9
79 T 5 3/819, 9¢6

3/820, 278/,
278/4,280/7

LOGIC SECT. MEMORY [INES TERAM

OW6. No.

505782 T

p4are |-6—62.

DRAWN BY 4 Wepale (s04r

APR

SH &2



1.-9

(36819)— Goft, 06 050203020, Wy 2

R, -_Iy.z_%\
28 L yp 26

27 . zap _.‘__gi_w
@58/)- 20,0605 0703020,_L , /0 20 o [76823,96859785 s8¢

Wp2 > §3. 2 47833, 95819 R
" { Mow

F68/0, 478/0 2 1058 50 AL /6

77802 P oo, ,7

Arsr 2o 418
3914,

!
| (988/3)~ D22, 060509030201 Wy 32,
] .

Mar 27 MisrZE.
e

o
3

:z.

SMow = Mog Mog Wy [ P2 91 (J6 0509 0020,)Mssr » Wy By ( 05 Os 07 03020, Zp]+ - -

LOGIC LAYDL ™

= G20,(0205 0303 T2.0, ) Mrsr + We Dz (0505 09030200 9]+ - - :
Mow = Mog Nog Wyl D23, (06 .4:0¢ 22020, ) Misr +Wg D22, (050 O703020,) I g]+ LOGIC SECT MEMORY LINES TEr it i 31900
SMaw = = = + [ Mog Nag Wel [D2 8, Mssr +(Fz + 1) Me+] owe. vo. _ 505782 T o4aTe =G L

rhisw = - -+ [fTog sy Wy][ﬁi/'m*(z *0)) AM9+]

DRAWN BY__Htesrii i s, ape

SH. &3



&=
~— /
M/r—{
Os 7 (28812 — M1 269 /3 _ con) 2
o8 o5 L2, AR >

Cé_17
£
0:4\

I7_9_| 398
d4_332 ““"’.3;!

Oe_F5 |7
2, 3%
£c F2

SMiw = Mog Nig Wy Iy +[MogNigWalL 11+ (&) 05)+ (&) 050]

— — ’ /57, LAV T

cMiw = idag Vi ivy Ty +{ THog Nog Wal [ 17+ @ 0s5)+ @ 05D Z(/é/[ LAYD]

At i / _ L06/C SECT._MEMORY LINZS TERM Moiw A Mzw
S5 NogWy Ty +[MogWrg Wy T [ Mrs (060507 0302, Ec)+(F 05T70:0:8,6c )7 | owes. vo__ 509782 T pars ([ E-eZ

Py = Mo g Wy Ty +[ Wog Hrg Wy T[ W (505070302 5,8 ) < (i esCa sy e Biee) 5] | OF7M ¥ S Za Lok N

SH. &



€L-9

(#88/9)~ D20,06050403 02 Os Wy_5_|

Zy

L

s/

A58/, 45819, 96820
268/ 478/, 47823 46827

Mar_2
, ‘45; Z
#78/9) = F2d; De050702020, Wy _L0 ]

/2

M/ff_/L%B

Za

(ﬂ—z "ﬁ/)

20 L-’>E/.9
165

/72

I 221N
d2_/3 Y%

A58/ S
689 @78/9) = T2y 0605040302 oG 12

/2 /I%I‘ ng

N
G

/5

1681996872,
97812, #7829, 98829

/3

7/
— 7o),
et

_ P

Ly 7

41

@8819)~ Zzy Je05340302 0 Wg _q

SMrsw = ==+ [MIigN7gWg] /[ D2, Mt * P20, (060507 03020, )Wy L

+ (D2+0,) Wy 920, ( 06 0599 0302 01) M1st]
IMISW = = = +[M1ig N7g Wg ][ D23, e+ + P20, (0s05020:020,) Wy Tg
+ (02 +8;) Wy 28,(06050903020,) Mis+]

W?B)K yZ) I %y/g |

978

L

- - - =

350

| Misw

LOGIC [AYOUT

LO6/C SECT _MEMORY LINES TERM Mrisw

26, wo.

503782 7

047 \-GC-CZ

ORAWN BY L endtsobiy

APP,

SH. 65



¥L-9

Os £/
Os_/o
0s_ 9
J3_2
bc_<

@08:49)- E)

Gf

2/

Pc €4
(Ps-P15) 19

0z j:f‘
£Fe_33
3‘3/

27 29

&

73

|14 BE 17413, 17435 2/8/4, 26£72

3R

218

W

34
CL_35
(Po-Pisl 7

@ é

(-

—Zds

6

/7
=) /6
(P-P5)_15

205/9J

SRF = Ec 0605040302 +@/-7c(/’a-ﬁzf)@ =
+RF = £c 0605020302 + C))(Ps-Prs) +R)Ec om, =

/4

0:"5 o
| /2 3 [u)f

9

. Lefr FA27, 2/B8, 26£8, 3786

8

£c

/
Oy

STF = EcO&O}Oo‘O}_O/
+T# = £cOs 05090, »T) Ec + E)(Pa-Frs)

5iok53

Lo o 57

22 TF[C 4428 /7472, 21822, 267

128 TE [ 17434 21828, 266/, 3785

YT el

e
£ g
S RF e

LOGIC [AYOUT
LOG/IC SECT, _CHAR. /NPYT TERM _R%, 7F
DWE. Mo. 505782 7 pare /-6-62

DRAWN 8BY N, Mendelsohn APR
SH. a6




SL-9

. A4
% ?

L o~ Pl + 5%
PO 294" (F\’F T§)- READER CONTACTS RETURN _  ioe rr9, 126
- 7 2
T O.0iuecd 7
23]
2]
23] R
Rr_27]
7¥_28]
29
o EF-1d0
’6||8\"‘ (ReT5)- GATE LINE FDR PASTREADERS _ . w2z savzz
V - ..
.,-p.-lco
5 L{be TYPE LIGHT [ 26£5 7018
7F —\ .
> ﬁm 23 (@ P) -,H\- SPEED START T /2£33, /2017
P 5 J
@) -2 e (@ P.)— HI- SPEED READER STOP T 14/9,2381, 12055
o 22|”) ’%
238/ 2

ZOG/C LAYOUT

L0618 SECT _CHAR. INPYT _ TEA
ous M. 902782 T o4~ 1-G-6Z
ORANVN BY _Hivrodeicio  APP

SH.G7



9L-9

-/

2
PR3z 37 %
33 30]
®+E)@r@ 5

=2 .
.*@‘f@f@ i@ »3_?
Prg L]

(Pzg-Pr) 10"

89 san suis, 16007

/6420, /15476

/?74@,;@ -8 |
2 : /6419 (F1E2F3) 11
5 % SEPL)
£ / r -/2
7 A3
(Peg-p7) 2 —/f
122\ ,, 3
Fr 25 TN F2
£ 27)64 25 Z
& 0@#/ | OB
Pz 23 [N Pr
24\,54.22]
o920 4/ i @6-6®

._/2

15 A

By = Pz (Q)+E)+@+@)) + ( @++1)+@) P + 22 ( &)*E)+@)*@))
4050 @)+ Q+TD*@L)) + (P22-P7) F32F ( @+ 3D~ @))
+(P2g-P7) F3 72, (@)+8)+ @) *%) ) + (Pos-pPri F3fz Fr [ R)+E)+ %))
+(B27-P7) F3F2F) /+@+@)

20 {;/ys 8y T 642, 5415, (6419

LOGIC [AYOUT

LOGIC SECT, _CHARACTER INPYT TERM B
oG vo, 505782 T AT =661

DRAWN BV M. WHend2lsoin APL
SH.c8




LL-9

O3 L1
Oz _(0]
o7
06 _27]
Os 28]
09.29
£c 21

9
L
BN

22 I\ 20 Cpg [#385, (8420, 713, /9,2,
/44 ly/ Lsswz, r6v72 /18027

N
3

Ee_2/]
06 _29
05 _24)
J9_ 25|

|

N

25 [N zs Cog £/8423, /12 2072, 1826

>
N

T

X
>

Ky 3/,
s 33
st &
Oz 35| 15A
/9_&_ /74
Az 29|
K1 28]

al N~ 2 Ty [l9042s, 26c8 26cr2,26c16,26¢ 27,
Lo.!«m/ 1 26c27, 26c 3/, 26625 26629

N
H

K3z 26
KAz 25 27
K 24
0s 23| o
Os_24 ] s

0725

A3/

N
'S

Py 1948 2608 26012, 260/6, 26023,

7 l\ 1‘
p s
A i P V. 26027 2603/ 26614, 2662/, 2772, 2768

N

Cpg = Ec 060507 J3020,
Cog = Ec 06 05 % L0GIC [AYOUT

79 = EcO0s0s07 K3K2 Ky Ke LOGIC SECT _CHAR. & CONT. 00T TERM

Pg = Ec06OsO7 K3 A2 K K9 OWG. NO. 505782 7 pare /-6-2
ODRAWN By K. 7eratlsob n APR

SH.e




8L-9

266249,26£28,91

Ly 7] LTI . Y LPI .

75_8 949‘95———1 2écs, 4/Z £ ey 260 L2605, 9/5
Lo/ ~~ LTe Lo/ - =] ‘

7s z‘%g @9&—_—[ 2609, 743 rp_sziesof2i260 o LP2 ropno g

26£72,26E20, 4/8

sz :Z ;}}iz&c _’3 “T2  rzesam f); Z’ 204} 25 D07 LP3 ozes e

Z;ﬁbc,a 26C 2z LT4 L2s020, 25 Zﬁ\‘*?‘”;ﬂ Zio,- 20 LP4 2EpE Fs2
. , A A o2 £

é_fg_{zé/c 2r KT5 [ pres s ;ﬁ\o 25‘2>w g PS5
v, | | 0,27 :

i ;f %ﬁ 26 CIFEE e ¢ 26028, 4/ 7 | 2—:%12@ 221260 33————-—~2 2 “PC ¢ PEDZE s

- LP7

T eres, 775

7E9, 46 ‘ 106G/ / AVl 7
LOBIC SECT _CHARAITES QYT TEF
ows. yo. _SO5782 7~ pa7s =66l

DR EF Y lcrdi s ALr

SH. 70



6L-9

o M,y 25,

14g N77Z000920

Mig 23,
154 Nsg 28

PEAY
~

27
)=

Mig 254

l@_zi

g Nég24) 432

Mzy 5
Nig &
—a

4
®5

X Mzp 22N,

15 14,8 6
==

Jy= Mz A/oy@ Fo—m--

W) Em -

Mo Ny

A

G
Aoy Vry @“' -

-= *idig Neg ({9

- +lM1p Nry @

*idig Mey
- = A Moy

s
>,

— % soa
! ,
1

B T e & l‘x‘~ﬂ£z,
L B

A

s 773817, 378%,
2344,

F18/6. 42576

i

*



08-9

fe 254

D6 _3<
Oz 27|
Dz 28|
Oz _2é]
Or _25]
Vo 24|
P _22]
Pza _12]

345 /9, 27

\ 37,37
]
/

AN
()
()

20 20 GSQ
37879 27, /9
1.0
/2
25 H 2 - Hsg
204 20A :
%/.a
_/2

Geo = £c 06 050973 02 0; Vg Pr P2g

5o = Ec 060509030200 Vp Pr P2s

27879,

/7T

[ 20A30, /7%

LOGIC [AYOU T
SERIAL INSOUT TERAM __ . .
DPATE /=&-aZ

LOG/IC SECT
IWG. NO.

505782 7T~

DRAWN BY _/6_/.//’/?;4%‘_{_'_:5"_,::_,;

408

SH. 72



18-9

l‘/&w, /8C27 16C17 16C8, /1206, /2027,

(5% 0505 53 T3) 029, 928, 12623, /12627,

]_ 13027, /3023, /308, /302, 16257,

1909, 2008, 2/01, 29c/), 2oC 25
O 5
gi_s — — — -
s o, 9\ s Qe 050403 020) [ (8AS, 17C11) 16C33,/3C 1, /5CIE,
Gr—Z4s54) 9 /0| 18R :
fo o / L /FC 1, 1FEE, /EES, 1EE/C
e 1
/547, /543, /206, /2026, 5035
= g
P P . m s (920507 [ 1845, /8C6, 17C6, J6C19, /5C26, /52, /9C5, /7577,
Z 2l l's/ JBC 24, 10025, 6C7, 2ER6, 10/, 505,
- 30/2, 60/, €023, IES3, /105

40

by /
g5 — (lé_/:\' 2 zo‘>§;/\9 (0s+03) C4019, 2025

LOGIC SECT, _DiST L5C TERY ___.
oWG. Ko, 505782 T Li7E [26768
DPAWN BY 1 epcde leohs 453

S 73



28-9

F/j/ o
Fz_2 5\5@ ( z)

_§/46,/4/0,583, /246

Fz_9 | e
Faq_10]),)8 (‘_S'F‘/})

124197 12

[T//4355 /434, 12430, /2424, 12A /9, L1248, /124 7

[/814, /829, 2¢35 9834, 8827 (0430, /0C7, /0C3 5] 1902/

6028, 6024 3024, 7028, 3033, 2034,
20/3, 206,202,68/5, /1087 /2A/3,

EEPE e G

/34/0, /7830, L2/c2/ 2/02/,
2002/, 2005, /5E£2/, /1 9E2/, /13E6, 13010,
12021, 11028, 11025, 1008, 716, 7C7

LOG/IC [AYOUT

LOGIC SECT _Q/ST. LOGIC  TERM

ORAWN BY il fiendelsobn __ APP
S T




(788) - wz) %4 //f I%N Wxyg L 26814, 715

//73/4/—(]'9)‘42{/\///‘,\9[9 gj %&4 Ixg 26829, 7//6

e %

(/8811)- (Fs)_8 %,, %c 22 m FSX__ 26820505
2/ L/

(32¢5)- (Mss) %e@ o ﬁ[%\sé Merx - zss6, svs
7[/

) 6 -
(45&”4’24—:% P24’ I 498¢, 1801

(4382)- SP e s o _J49B10,1802.9

l/

L0G/C LAYOUT

L0GIC SECT e TERM .

owe. No, 505782 T parE /-6-62

OQRAWN BY _ Y1 hrdlFscm, . APR
SH. 75

6-83



L23 28

2913 M Ls [ I383/, 9610, 266

—i
<
T e
~1Z Cs = P23 Sc S+
2019~ 72
e, \2
20| ' 2250 [ 2ap22, 93829, 43612,
49812, 4981/
240
CL__t 30|, 28 5p_,
Fs5_ 2 J— RA
Sr_6 |20ckE 2¢ |
7
M SSp= FH
FSP LSS/
Crg 3| e
Mog_6 | x-
Neg_7 lg3p 9-——7 2]
#2748 20| 52 \zz gy C 24
cl 14 < F3B28, 49822, 95825
- 448
. =
N 520 30| 5 128 D1 [ 438/0, 99825, 45842
L N 496>>2% R4
. 58

5B = Cog Mog Nég Pes
1Br = Sp Br B2 Pog + ()

gz 24

gr 28]

5% 26 Cl 4]

6 _24]

os 28| |, 252 /2

Oz _29|95815; ARV 7 #3827, 7387,

05 0| @ 55 o2t Sl 2o

07 _34. .y _

Os_35 5/:—/; g o2 C 4988, 45824
P2 1/
o _lo - o
poa 21 5Bz = P20 060505 03020 £g

4102z SpP2 B Pza

LOG/C [AYOU T
LOG/C SECT. e TERM (5,50, 8,82
OWG NO. SOS782 T~ - pare /-3B-a2
DRAWN BY _H Wlendelsohp ArPL _
SH. 76

6 -84



(26D7) -LI _;A_s, 304, 204, M3,

ISJA, 1604, 18413
(Z.GDIS) -L&il——" Ly [%\bl‘b.mbé‘llgﬁ.s 1%\1 5
(26D22) 'u%%o“‘mﬁ% LT ad e,
R s =
(45835) ~O: —&—%: %dd%é 29,

2z o2t 2o 02 33A26, 3010, 2410,
(368434 -02 3347 @" 2019, 18419

- 25 - A 30 O 33430\ 3d\\, 2\,
(36B833)-03 /4»1 20, 18420

LOGIC LAYOUT
LOGIC SECT__SIENAL BUFFERING  TEPM

DW6E NO.__505782 U DATE 2262 .
DRAWN RY _K.WODDIE APP.
SH.77

6-85



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. Title Page
1C2503 CD-100 Schematic 7-2
1C2333 DG-100 Schematic 7-3
1C2320 DG-101 Schematic 7-4
1C2335 DG-102 Schematic 7-5
1C2426 'EF-100 Schematic 7-6
1C4535 | EF-101 Schematic 7-7
1C4496 FC-100 Schematic 7-8
1C2477 GD-100 Schematic | 7-9
1D2429 MSR -1 Schematic 7-10
1D2472 MSR -2 Schematic 7-11
1C2449 TD-IOO Schematic 7-12
1C2425 TF-100 Schematic 7-13
1D6519 XCG-101 Schematic : 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 7-22
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NOTES: UNLESS OTHERWISE SCECIFIED
I ALL RESISTOR VALUES ARE IN OHMSE 5%, 1, 4w,

FIRST| LAST | DELETED
i e 2. ALLDIODES CEC STAGTAZT S81T N2.233-a305C
areRT —12v JQEPLAZIMENT EQGNALINT WlGHIs HE235%5)
: .
Lu e AP F.
i T e . R0 LRI an 3 ALL CAPACITOR VALUES ARE IN UUF.
HET T 27 56K 3K 120 4. ALL TRANSISTORS ARE 2N6O4.
C8 a3 2 Q4 Qs 5 ] TWO SWITCHES INCLUDED IN TEST CIRCUIT FUNCTION,
_'400 | 2NBD, NOT LOCATED ON MODULE BOARD.
W A e [ it '
éL»‘m IMH AARS ) cad B
1 "
XTAL RIS R a7 i
w82 coL%e mie e | 22¢
—i0 S 0.01TUF r>6[K v
Q! [-7]
oK
<) 4 l
=12V
/3 RS Rig RI9 21
cs |+7¥ f‘ 5 R4 I 5k 270 Sex 320 120
B3 cal oSS 1ok XCR?
0007 5T o5 | Tee i A3 % cz| a7 a8
‘.mur Ll,oo 220UH i 2500
T ™ + CR4 | cas
cisL cul :g -4 @
18 18T 327k R24 e
T 27K £1.5K R25 3 cne
1 22K 1.
el |cs
680 E =0.01F|.
i | +6v
R27
6.8K Ci6
ISIZ.IF
: iy oK
@E@“@E@E@@Eé-”@@@m" "S@E@Eéﬂﬂfﬂﬁﬂﬁm
R g S ne AR e
| SO GROD : OF KEY : '
I i
1 .
| @swwcn ! ]
| MARGINAL CLOCK TEST I | !
| e ) | ! =0
1 |
b 'rgnorr oF ol — e e e :
|

LN

Figure 7-13. XCG-101 Schem. ‘ic

- C g

124-1C6521

- PACRARD ¥ T
AN N b Y X

ACGI0D]
(CLOCK SZNERATOR)

==
i = 56- 106819 | &

L6261 [ SCHEMATIC DIAGRAM

P
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Figure 7-15 PB250 DC Power Wiring Installation Drawing
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Figure 7-16

PB250 Component Installation Drawing
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PB250 AC Power Schematic




22-L

~Ivat (BEF LEADY1)
~CKID (REF LEAD2

<12 212> 313>

o o - —— ——

8 5

REYWAY

| 7
3 U NO. (GRN) !2 NC.(RED)
- T—GRD (REF EAD'Y 8 NO. (GRN) 4 | NC.(RED)
2' I 6 25 35 &5 < A
R y REAR VIEW LH HANDLE 4AYOUT FOR REF (IS PENDAR SWITCH) REAR VIEW IS ALTERNATE SWITCH (IS CONTROL SWITCH)
INDIZATOR (1YP) B. (i24-102610)
~124-1C4156,PANEL INDICATOR ASSEMBLY (REF)
”) (0p) 'ro?) (0s) (04) (03) (0p) (o)) (Ls) Ly (L3) (wy wy (x3) x2) ()
18D 7TE? ﬁ:f (754 5€29 329 8C29 29 1929 9c7 1329 13¢7 uer 12829 1287 ng29
2 2 2 2 2 2 2 ¢ L3 2 2 L3 z z
U U < g U U © U 3 U U \J . U o \ U o 1 U ‘ U
3 I3 S ) 3 s 3
1
t | e L34 T84 131 121 ur 101 o1 71 6I ST a1 31 34
) )
)
I3 42265 gva0
T2 24E7 (GROD)
Tl_e23%7 ¢sov) .
604411 | i |
3s 4s
124-1C2671 PANEL,INDICATOR TEST O 3 off rs/&;—‘-—
PRINTED WIRING ASSEMBLY (REF) N on L
- 2 &
l 2S
\d 3 or
TEST TWO
(] p__on 1
T ]
PENDAR NO. 1101DL41 W
(REF.
- = == - F T e D]
L ! ; { = ey il
S |.'m1,| i 2580 25830 25B2 2588 2361 23k28 23425 12312617 - el
L. = o0 “12v) ) D T o=
twmra;‘ummart k¥ B INDICATOR -
Uy o e |7 2]
T O 5T B ca) BT, |eor] SCHEMATC DAGRAM [P0 #

Figure 7-19

Indicators Schematic
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