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PREFACE

The PB 250 Computer Technical Manual is presented in two volumes,
and is designed for the use of technical personnel engaged in computer
checkout, modification, and field service. It is assumed that such technical

personnel are familiar with basic computer technology.

Volume I contains a general description of the computer, together

with a detailed description of PB 250 Computer logic.

Volume II contains detailed descriptions of installation, operation,
power supply, Flexowriter, test points, and maintenance procedures. The
appendices contain logic layout, applicable schematics, Flexowriter speci-

fications, and material lists.

The logic equations and logic summary in this manual have been revised

to include the "P' change.
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I. DESCRIPTION

A. GENERAL

The Packard Bell PB 250 is a high-speed, completely solid-state
general purpose digital computer in which both the data and the commands
required for computations are stored in an internal memory. The storage
medium is a group of magnetostrictive delay lines along which acoustical
pulses are propagated. At one end of each of these lines a ''writing'' device
converts electrical pulses into acoustical energy. At the other end of each
delay line a "reading'' device converts acoustical energy back into electrical

pulses,

The PB250 provides more than 50 commands to permit coding of a
broad range of scientific and engineering problems. Double precision com-
mands are provided for operating upon large numbers. Commands for
scaling and normalizing numbers permit floating point operation. In addition,
square root, and variable length multiplication and division operations are
available. Other features include input-output buffering, and a large variety
of external optional units such as punched card equipment, paper tape photo-
readers, magnetic tape handlers, analog-to-digital and digital-to-analog con-

verters, and magnetic core storage.

The memory of the basic PB250 contains 10 magnetostrictive delay
lines numbered octally from 00 through 11. These delay lines store both
data and commands. Each long line, 01 through 11, contains 256 decimal

or 400 octal locations. These locations, also called sectors, are numbered



000 through 377. Line 00 is a 16-word fast access line. Since line 00 is
1/16 the length of a long line, any unit of information contained in it is
available 16 times during each complete circulation of the 256 -word long
lines. Fifty-three additional delay lines may be added, each of which may
have a total of from 1 to 256 words. These additional lines are numbered
from 10 through 36, and 40 through 77. If all of the additional lines are
used, and if all lines hold 256 words, the memory capacity of the PB 250 is

extended to 15,388 words.

Since the PB 250 memory stores either data or commands, the generic
term "word' is used to cover both types of information. Every word stored
in the interna.l memory is in binary form (negative numbers are stored in
complementary form). Words stored in the PB 250 memory are represented

by a series of pulses which correspond to the digits of a binary number.

Three arithmetic registers, A, B, and C, are provided for arithmetic
operations and information manipulation. Each register has the same
format as a memory location. Information may be interchanged between the
three registers. The contents of a register may be tested for nonpositive
values, or compared against the contents of any memory location. A record

may be kept in one register of operations performed in the other registers.

B. LEADING PARTICULA RS

Two models of the PB 250 Computer are available : the rack-mounted
PB 250 R, and the table-rnounted PB 250 T. Both models are identical ex-
cept for height requirements. Modular construction is used throughout the
computer for ease of accessibility and maintenance. All electrical con-
nections are made to a row of connectors at the back of the computer. Ad-

ditional leading particulars are shown in Table 1-1.
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Table 1-1,

LEADING PARTICULARS

Type Serial, binary, internal program
Command structure Single address with index register
Number of commands 59

Operation times:

Add/subtract 12 psec

Multiply 276 psec (max. )

Divide 252 psec (max.)

Square root 252 psec (max. )

Average access time 1536 psec

Average access time to

fast memory 96 psec

Maximum operational rate 40,000 instructions per second
Memory capacity 2320 words (Up to 15,888 words in-

ternal storage available)

Dimensions:

PB 250 R (rack-mounted) 78 in. high, 19 in. wide, 24 in. deep

PB 250 T (table-mounted) 63 in. high, 19 in. wide, 24 in, deep
Power requirements 115 v, 60 cps, single phase, 110 watts
Weight 110 pounds (approx. )
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C. STANDARD EQUIPMENT

l1-1. CONTROL UNIT

A Model FX-1 Flexowriter is supplied as standard equipment, and is
used as the control unit for the PB 250 Computer. The Flexowriter is also
used to prepare, duplicate, and read paper tapes. The Flexowriter can be
used on-line (under control of the computer), or off-line (under control of
the operator). The general appearance and operation of the Flexowriter are

similar to a standard electric typewriter.

1-2. BASIC MODULES

The majority of the logic used in the PB 250 is constructed from four
types of plug-in transistorized modules, three of which are diode modules,
while the fourth is a high-frequency flip-flop module. Logic for the PB 250
uses low-leakage, high-frequency diodes to permit two-level gating. All
logic is of the'"true-negative' (PNP) type, in which a -12 v level represents

a '""true' condition, and a 0 v level represents a ''false' condition,

In addition to the logic circuits, plug-in transistorized modular con-
struction is used for the magnetostrictive registers, and the various ampli-
fiers, emitter followers, clock drivers, etc., required for computer opera-

tion.

Description and schematics of the basic modules are contained in

PB 250 Technical Manual, Volume 2.
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II. PB250 LOGIC

A, GENERAL

This section contains a description of the functional logic of the PB 250.
The logic is defined by Appendix A, Description of Notation; Appendix B,
Glossary of Terms; Appendix C, Complete Logical Equations; and Appendix

F, Logic Summary.

The logic equations are presented term-by-term, together with block

diagrams which illustrate the application of gating terms.

B COMMAND LIST

The list of commands for the PB 250 is given in Table 2-1. These

commands are numbered octally from 00 to 77.

The six binary digits (bits) of the command number are stored in pulse
positions 9 through 14 of the command. These bits are stored in the operation

code register flip-flops and may be defined octally (see Figure 2-1).

Example:
State 06 05 04 03 02 01
reads 1 0 0 1 1 0 in binary
L -/ \
S e, "
or 4 6 in octal

Combinations of signals from the operation code register flip-flops are used to



Table 2-1. (Sheet1of 3)

COMMAND CLASSIFICATIONS

Class 1: Executed Between Command Location and Address
Sector Number.

NORMALIZE AND DECREMENT NAD (20)*
NORMALIZE NOR (20)
LEFT SHIFT AND DECREMENT LSD (21)%
AB LEFT SLT (21)
RIGHT SHIFT AND INCREMENT RSI (22)*
AB RIGHT SRT (22)*
SCALE RIGHT AND INCREMENT SAI (23)
NO OPERATION NOP (24)
INTERCHANGE A AND M IAM (25)
MOVE LINE X TO LINE 7 MLX (26)
SQUARE ROOT SQR (30)
DIVIDE DIV (31)%
DIVIDE REMAINDER DVR (31)%
MULTIPLY MUP (32)
SHIFT B RIGHT SBR (33)%
LOGICAL RIGHT SHIFT LRS (33)%
WRITE OUTPUT CHARACTER wOoC (6X)
PULSE TO SPECIFIED UNIT PTU (70)
MOVE COMMAND LINE BLOCK MCL (71)
BLOCK SERIAL OUTPUT BSO (72)
BLOCK SERIAL INPUT BSI (73)

#*Asterisk indicates that the op code has at least two meanings, depending
on the address used with the command.
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Table 2-1. (Sheet 2 of 3)

Class 2: Executed in Address Sector Number

INTERCHANGE A AND C
INTERCHANGE B AND C
LOAD A

LOAD B

LOAD C

STORE A

STORE B

STORE C

ADD

SUBTRACT

EXTEND BIT PATTERN
GRAY TO BINARY

AND M & C

CLEAR A

CLEAR B

CLEAR C

AND OR COMBINED
EXTRACT FIELD
DISCONNECT INPUT UNIT
READ TYPEWRITER KEYBOARD
READ PAPER TAPE
READ FAST UNIT

LOAD A FROM INPUT BUFFER
COMPARE A AND M
CLEAR INPUT BUFFER
HALT

MERGE A INTO C

IAC
IBC
LDA
LDB
LDC
STA
STB
STC
ADD
SUB
EBP
GTB
AMC
CLA
CLB
CLC
AOC
EXF
DIU
RTK
RPT
RFU
LAI
CAM
CIB
HLT
MAC

(01)
(02)
(05)
(06)
(04)
(11)
(12)
(10)
(14)
(15)
(40)
(41)
(42)
(45)
(43)
(44)
(46)
(47)
(50)
(51)
(52)
(53)
(55)
(56)
(57)
(00)*
(00)*

*Asterisk indicates that the op code has at least two meanings, depending
on the address used with the command.
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Table 2-1. (Sheet 3 of 3)

Class 3: Executed In Address Sector Number And
Following Sector,

ROTATE ROT (03)
LOAD DOUBLE PRECISION LDP (07)
STORE DOUBLE PRECISION STD (13)
DOUBLE PRECISION ADD DPA (16)
DOUBLE PRECISION SUBTRACT DPS (17)

Class 4: Executed Between Command Location And
Address Sector Number

TRANSFER UNCONDITIONALLY TRU (37)
TRANSFER IF A NEGATIVE TAN (35)
TRANSFER IF B NEGATIVE TBN (36)
TRANSFER IF C NEGATIVE TCN (34)
TRANSFER ON OVERFLOW TOF (75)
TRANSFER ON EXTERNAL SIGNAL TES (77)




Op
Code

Op Code Register Flip-Flops “ Op Code Register Flip-Flops

Qﬁ | O5 04 | O3 | 02

0l

06 | O5 04 03| 02| Ol

Flip-Flop Binary

Flip-Flop Binary Weight

40 20 10 4

40 20 10 4 2 1

00

01

02

03

04

05

06

07

10

11

12

13

14

15

16

17

20

21

22

23

24

25

26

27

30

o
e

31

32

33

34

35

36
37

e -

2nd Octal Digit 1st Octal Digit

2nd Octal Digit | lst Octal Digit

in its reset or ''false'’
condition.

Indicates that the flip-flop is

Indicates that the flip-flop is
in its set or ''true'' condition.

Figure 2-1. Command Codes In Operation Code Register
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condition many of the logic gates.

(& TIMING

2-1. PULSE COUNTER

Basic pulse timing is provided by a binary five stage counter that
serves as the pulse counter ( see Figure 2-2 ). This counter consists of
five flip-flops whose states define the pulse counts as shown in Figure 2-3.
The pulse counter is similar to a regular 32-pulse counter, except that Fb

is reset at the end of P23 and F 4 is set only at the end of P7,

2-2, SECTOR COUNTER

For sector number information, a one-word (24-pulse) register is
provided as a sector counter (see Figure 2-4). Serial sector numbers are
obtained in the pulse intervals (P8-P 15) and (P16-P23) by setting
carry flip-flop, Sc, at P7 and P 15 (see Figure 2-5).

sSc = F5 F3F2 Fl
rSc = P23+ Sr (F3+ F2 + F1)

sSw :SC-S-f*CQ_g+§SrC_2E+———
rSw = ScSr+ScSr( )+Qg( )

sSr (Sw delayed by 22 pulse times)

rSr = (Sw delayed by 22 pulse times)

The sector counter clear term, Qg, is described in paragraph 2-3.
The use of the interval (P24 - P7) as an input buffer is described in para-
graph 2-9, This interval is protected by resetting the sector counter carry

flip-flop, Sc, at P23,

The sector counter numbers in (P8 - P15) and (P16-P23) advance from
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