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Introduction

r

This mero outlines the initial considerati?ns T
deterrining the ranufacturing ccst of the PIP-x com-
outer. The ~ain interests at this t}me were 2%rerféd
toward what qardware would be used, in cencrating a
general flow of processor elementq: In the PDP-K N
meeting to come, the actual cost figures for manufacture

will be estimated.
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Initial Considexations

Since determination of cost was the initial objective
at this meeting, a number of questions were raised as
to how the processor elements should be implemented.
The prime concern was the economics involved in inte-
grating these elements. :

It was noted that in the low level component area that
high-speed TTL technology should be used wherever pos-
sible since a cost reductiom of 43% for IC's was realized
in the 69/70 calendar. This would mean that today DEC

is paying about 48¢ per guard gate, and by 1972, DEC
would be paying approximately 30¢ for the same elements.
With this condition present, then this alone would steer
us away from any extensive use of the ECL technologies
for this computer.

The assumption was made that the PDP~K could be a micro-
programmable machine. Using this as a basis, a basic
processor flow was generated, and attention given to

the use of a ROM and RAM memory as an integral part of

the processor. Being a microprogrammable machine, the
need for a small sub-level processor with the main proces-
sor was obvious. This sub-level processor would contain
its own ROM and PC and would operate on the main proces-
sor. As seen in Figure 1, the CP elements were laid

out with the arithmetic unit in the center. 1In con-
sidering the arithmetic unit, in order to up the ef-
ficiency of the entire CPU, it was found that informa-
tion should be presented to Reg A and Reg B simultaneously.
To achieve this function, it was necessary to add a "Dual
Access Register" or RAM type memory in the processor

loop. This redundant storage would consist of up to

64 words. .
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* Microprogram Format

"A general format was considered to get a feel for the
usefulness of using & ROM. As a basis for this format,
: the Source-Destination technique of the PDP-11 was used.
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"In the PDP-K case, the ROM word.was partitionsd in the
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The capacity of the ROM was estimated to have approxi-
mately 640 locations. This was derived from a Source-
Destination Address Computation in which the average
turned out to have a value of 10. This is actually

best guess. The ROM word would modify the opcode which
consists of ADD, AND, OR, XOR; the subtract function '
could be achleved by an inversion at the input to either
Reg A or Reqg B..

Register to Register Transfer Execution

The next item that was considered was the amount of time
it took to do a register to register transfer. The first
assumption was that core memory would take 500 nsec maxi-
mum to be accessed, and that a full processor cycle could
take.1l00 nsec using ‘today's technology.

* The subroutine calculation for a register to register
transfer i% as follews'

A+B-B

- A{PC)-+{MA) - .
READ-MEMORY . -
C(PCYHL (MA)
_ WAIT FOR READ |
" BRANCH ON SOURCE AND nzs'rmmmn INSTRUCTION (64 way

'nap ”‘ MOV SF to T1 -
, - MOV | DF to Qzﬁ-‘~~
' U BR INBTR -
ADD I (TL), !ﬂrz) ‘ uhezt I means 1ndlrect

Timinq tealized’!ton thevanovn:tubruutine is as follows:

START
MEM

!n.:nnv ' nnv A B PCMA
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Yor this subroutine it took four Source-Destinaticn in-
structions and required approximately 1.0 usce to ner-

feom tiie A+B-B transfer. A more time-consuming enmou-

tation would be a Memory Register to Destination Penis-
ter transfer. The subroutine computation to accomplish
this is as follows:

(PC)—=(MA)

READ-MEMORY

(PC)+1=PC

WAIT FOR READ

BR ON SOURCE AND DESTINATION INSTRUCTION

N

MR- (PC}—(MA)
CSAD SOURCE SECTOR
(PC)+1>PC
DR~»T2 — DESTINATION SECTOR
K-7T1
WAIT
(MR)— (MA)—MA
READ

WAIT FOK READ
2P DN INSTRUCTION
AR T ‘

o e
PR P IO |

Assuning acaia 800 nsec for a full R/W core memcry o c.o,
and Read Access being at. 500 nsec, then 900 nsec of th1i;s
subroutine is CPU exeoution time while 1.6 usez belonr .
to the core memory itself. Thus, total of 2.5 usec

fcr a 6 instruction transfer.

A curve of precesscr execution time versus core memory
speed could now be generated for a Memory Register to
Destination Register transfer.
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from these initial considerations, it can L secn tlat
a KOM mcmory does form an integral part of this systen,
and that a RAM also could be utilized.

Actual manufacturing costs will be established at the
nex: meeting held on PDP-K. Under consideration at
this next meeting will be the estimated cost of the
following: :

ROM

RAM

Arithmetic¢ Unit
ROM Control

pAM Cecntyol

Bus Contrcl
Console

1/0 pontrol
Power Supply
Cabinet



