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1.0 Introduction 

This mCIrO outlines the initial considcrat~cns maO(l jn 

dete:".:"r..i ning ":he r:.anufact.uring ccs~ o~ the PfP-:< cor.!­
o\.ttr. l':~e :-air. i~~(.--rests at tr~:LS time ","'ere ~:'r~c~l·'r: 
towd~d ~hat ~&rdware ~ould be used, in gen?rating 3 

general flo,,; of processor elementc;. In the PDP-K 
meeting to COMe I the actual cost figures for manufact:Jrc 
will be esti~ated. 
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2.0 Initial Considerations 

Since determination of cost was the initial objective 
at this meeting, a number of questions were raised as 
to how the p~ocessor 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 reductio~of 43' for IC's was realized 
in the 69/70 calendar. This would mean that today DEC 
is paying about 48¢ per quard qate, and by 1972, DEC 
would be paying approximately 30¢ for the same elements. 
With this condition present, then this alone would steer 
us a,.,ay from any extensive use of the £CL technologies 
for this computer. 

The assumption waa made that the PDP-K could be a micro­
programmable machine. Using thi. as a basis, a basic 
processor flow was generated, and attention given to 
the use of a ROM and RAM memory as an in'te9ral part of 
the processor. Being, a1croprogr.,inable machine, the 
need for a small sub-level prOcessor with the main proces­
sor was obvious. This sub-level processor would cont~in 
its own ROM and PC and would operate on the main proces­
sor. As SeeD in FiC}Ure 1, the CP :el_nt.8 were laid 
out with the arithmetic unit- in ell. center. In con­
sidering the arithmetic unit, in om.-r to up the ef­
ficiency of the entire CPU, iot was found that informa­
tion should he presented to &egA and Reg B simultaneously. 
To achieve this function, -it va. neces.ary to add a "Dual 
Access Register-.or RAM type memory .tDthe processor 
loop. This redlmdant storage would -consiat of up to 
64 words. 

t . 

~ Micropr2iraa Fo~t 
• 



-4-

The capacity of the ROM was estimated to have approxi­
mately 640 locations. This was qerived from a Source­
Destination Address ~omputation in which the average 
turned out to have a v~lue of.IO. This is actually 
best guess. The ROM word would modify the opcode wh~ch 
consists of ADD, AND, OR, XOR; the subtract function 
could be achieved by' an inversi~n at the input' to either 
Reg A or Reg B. ' 

Register to Register ~raDafer Execution 

The next item that waa considered was the amount of time 
it took to do a reqister t.o register transfer. The first 
assumption was that core memory woula~ake 500 nsec maxi­
mum to be accessed, ,and that a full proeessor cycle could 
take.10a nsec using today's technoloqy. 

• The subroutine calculation for a reqister to register 
transfer i~ as follows: 

1\+ ..... 

. (PC) ... ,.> 
~RY, 
(PCl +l:(MA) 

WAI'!' FOlt READ 
BRA1ICII.'OIJ souaczAHD J)£ftINA'1'ION IN., STRUCTION (64 way~ 

.• Ita .. MOV ·8Fto '1'1·'· I 
. MOV., " Dr to,"2' 
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1- ur U!.is :";'Jl1routine it took four Sourcc-Dcstin~tic~ i.~!-· 
s ::.!:ucLi{')!l~-' ?lnd required approximately 1.0 u,r,cc to pcr­
£\..~..:m !.~le ]\1"D--\13 transfer. A more time-consumin,! C0~!)U·· 
t,l~.:ion \\'ould be a r.ternory Register to Destination rf~(-:';_f~­
t~r t.ransfer. The subroutine cOll'putation to accomplis:l 
this is as follows: 

(PC}~(MA) 

READ-.MEMORY 
(PC) +l~PC 
\vAIT FOR READ 
BR ON SOURCE AND DESTIN~TION INSTRUCTION 

DR-+T2 -------
K-)Tl 
\"1AIT 
( I>1B ) -+ (PtA ) ...... 1-1A 
READ 
~-'JAIT ~')R READ 
.!?;) .. ~~~ ::';ST:~UCTIO~ 

_~ r:·D 'I'l 
..... . -" .. 
!.:of. ..J';' •• 

SOURCE SECTOR 

DESTINATION SECTOR 

Assun:i!1g acui.l 800 nscc for a full R/tv t:!orc ~emor? C~·C .. O, 

and Read Access being at. 500 nsec, then 900 nsec 0:' t~d:; 
subroutine is CPU exeouti:>n time while 1. 6 use~ belo!l(;.:; 
to the core memory itself. Thus, cQtal of 2.5 usee 
fer a 6 instruction transfer. 

1'1. CU!""(.re of prcC'cssor execution time versus core m~mory 
speec could now be generated for a Memory Register to 
Destination Register transfer. 

::1' 

~I x '--_.- - .. -------------+--~> 
~ ~·!EHORY SPEED (us~c) 

n i toll i·~:·~ 
! n ter Ie dl:av!liP'4e~--
300 nsec cycle 

wi thout ~.E~-1 
----->~ Interlca"C' 

800 nsec cyclr:! 



.i:"~-un: these initial considerations, it can br~ secy~ t!--dt. 
a hO;'~ ;:icmo::y does form ':a.n integral part of this sys:.c·n, 
l1na ":ha t a RAM a 150 COU Id be ut i li zed. 

Actual manufacturing costs ,.;ill be established at the 
n~x~ m~eting held on PDP-K. Under con~ideration ut 
this next meeting will be the estimated cost of the 
following: 

ROM 
RAM 
Ari tl1metic Uni t 
ROM Control 
PP.!1 CC!'t t~o 1 
Bus Control 
C('!1so1e 
I/O Control 
PO'Yle-r Supply 
cabinet 


