


902 FACTS

GENERAL INFORMATION

The Elliott 902 is a low-cost, high performance third generation digital
computer with a 12-bit word length. It is particularly suited to the
solution of industrial and scientific instrumentation and process control
problems.

The 902 will operate in ambient temperatures within the range 0°C to
40°C. (The upper limit can be extended by a suitable cooling system).
Humidity limits are 20-90%, RH with no condensation.

Configuration

A standard 902 system consists of the following 19 in. rack-mounting
units :—

(a) Processor unit

(b) Store, 4096 or 8192 words (lus or 2us)
(¢) Control panel

(d) Power supply unit

(e) Teleprinter with control unit

Power Supplies

AC input, single phase, 200-250 volts +109% at 50 c/s + 1/cs. Power
consumption varies from 450VA-1300VA according to speed and capa-
city of store.

Control Unit

The Control Unit provides either manual or automatic control over the
computer, It can also be used to test its operation independently of the
peripheral system.

A master switch, operated by a Yale-type key, has two positions, AUTO
and MANUAL. When in the AUTO position, only the ON/OFF
switch is operative. When in the MANUAL position all control switches
are operative.

The ON/OFF switch controls the power switching for the 902 and
associated equipment. When switched ON the power supplies are

sequenced on in such a manner as to retain store contents; the computer
then either

(i) if the master switch is in MANUAL, enters the RESET (quiescent)
state, or

(ii) if the master switch is in AUTO, starts obeying programi, on interrupt
level, at location 256.

The Control Unit also provides the following:

12 two-position Number Generator keys which may be set to represent
the bits of a computer word; RESET, STOP and RESTART push-
button switches; a three-position, normally neutral, JUMP switch:
and INTERRUPT controls consisting of a two-position switch and a
MANUAL INTERRUPT push-button.

A loudspeaker gives audible indication of program operation and a tele-
printer ON-LINE switch controls the availability of the teleprinter for
program operation or off-line use.



Paper Tape Equipment

A 250 ch/sec tape reader with necessary control circuits can be added
to the system. Operator’s controls for its use are mounted on the 902
control panel. 1

A tape punch, operating at a maximum speed of 110 ch/sec, with
necessary control circuits, can also be added. The control circuits and

power supplies for both punch and reader are housed in a 19 in. rack
mounting unit. -

On-line control option

For on-line control applications the tape reader, punch and teleprinter
can be supplied with a modified control unit.

Autonomous Transfer Unit

Provision has been made for an Autonomous Transfer Unit, allowing
peripherals having the 900 series interface to operate autonomously,
transferring data to or from the store on a ‘cycle stealing’ basis.

FACTS FOR PROGRAMMERS

The 902 is a parallel computer with a 12-bit word length and a separate
memory of 4096 or 8192 words. The store may be extended to a total of
32,768 words by adding multiples of 8192 words. "The range of

integers allowed by single length working is —65,536 to +65,535.

Word length and format

Numbers and instructions in the 902 are each 12 bits in length.
Numbers are represented in fractional form, negative numbers being held
in two’s complement form. They will thus be in the range —1 to 1-2-11,
‘The significance of individual bits in a number are shown below:

Bit No. 12 11 10 9 8 7 6 5 4 3 2 1
Sigﬁiﬁcance ]l 2'1_ 272 2-3 2-4 2-5 -6 2-7 2-8 2-9 9-10 9-II

Instructions are of the single address type, one instruction being repre-
sented by a 12-bit word. An instruction word consists of 3 parts,

F M N
Function Mode Address
4 bits —F’— Specifies the operation to be carried out.

1 bit —‘M’—  Specifies the manner in which the Address (see
below) is interpreted.

7 bits —'N'— Specifies, generally, the store address of one operand.
The instruction format is as shown below :—

12 11 10 9 8 7 6 5 4 3 2 1
F (value 0-15) | M N (value 0-127)

b



Store

The store of a standard 902 system holds 4096 or 8192 words, each of 12
bits; these words are referred to by addresses in the ranges 0 to 4095 and
0 to 8191 respectively. The nominal cycle time of the store is 2us, the
access time being 0-7us. A lps store is also available,

Registers

The following registers are used by instructions:

S. register (13 bits extendable to 15)
The S register automatically controls the extraction of instructions from
the store; it holds a number which is the absolute address in the store of
the next instruction to be obeyed. This number is automatically incre-
mented by one as the instruction is extracted so that instructions are
obeyed from sequential store locations. For a 4096 word store only 12
bits are necessary in the S register (to represent addresses 0 to 4095);
the 13th bit allows extension to a 8192 word store and the extension to 15
bits allows for a 32,768 word store.

A register (12 bits)
The A register, referred to as the Accumulator, holds the operands and
results for most arithmetic operations.

E register (11 bits)
The E register, referred to as the Extension Accumulator, allows the use
of double length operands and results by certain instructions. Its
contents then have significances as below:

Bit No. 11 10 9 8 7 6 5 4 3 2 1

Significance [2-12 2-13 2-14 2-15 2-16 2-17 2-18 9-19 9-20 7-21 9-22

D register (6 bits extendable to 8)
The D register, referred to as the Pointer, is used together with the N bits
of an instruction, for certain instructions, to define an address anywhere
in the store as follows :—

Register D N
Bit No. 8 7 6 5 4 3 2 117 6 5 4 3 2 1
Significance | 2'4 2'3 212 211 210 29 28 27(96 25 24 23 22 91 20

Thus any address in the range 0 to 8191 (or 32,767) can be generated.

B register (12 bits)
T'he B register, referred to as the Modifier register, is only used for the
modification of instruction addresses

Instruction repertoire and operation times

In the tables that follow, the effects of instructions are defined in terms of
the initial and final contents of registers and store locations as follows :—

S,A,E,D,B, refer to the contents of the various registers.

AE refers to the contents of registers A and E regarded as a
double length number.

F, M, N refer to the parts of the instruction word being obeyed.

Numbers in square brackets indicate particular bits of registers, e.g.
A [1-8] means bits 1-8 of register A.

V refers to the 13 bit address formed from D and N as described above.
Primes indicate the contents of store locations specified e.g. N’ indicates
the contents of store location N.

: = means ‘is made equal to’

The instruction times quoted are fur the 2usec store, with lusec figures
in brackets.
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