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B!ll’ I ﬁ

The impleaentation of MR snd FAND logics 4n
Digital computers has mewumed great fmportancs beceuss
it implien ths use of single tyye of cirait in Joglc
pard of the computer, Beonomical uee of the number of
logic elenmnts pnd %o mininies the connections is the main
proviem that confronts the desigier, Ir, leo Hellerasn
of IEM Carporation, has given & atalogue of minimal thres
varisbles NOE and NAND logie circuite, obtained by proe
gramaing on Digital computer, Here in this wark these cirw
oiits heve been etudied ond sn sttempt is mede to find
- tut » eyvtenstic method h;r whilch we cun arvive at these
afinimul FOR snd RAND elrcuilts 01’ m mhblu
assuning complemsnted literals ares not m&mblo. Sone
rules hove been suggeeted which help in dmplementing a
given three vgrindle Dimction by minioum NAND oirauite,
Foeeibilitien of oxtension of the sane amethods to four
varisble functione are diomesed,
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CHAPTER I

INTRODUCTION



INTRODUCTION

1.1, emEAL

Implamentation of NCR end NAND logics has gained
mich importsnece due to their inareseing use in Digitsl
cirsuite, The malin concern of the designer 3is how to
achieve minimal inplenentation of thess logics, Nethods
have bsen daveloped for implementing a function by NOR and
KARD logics, Besides ecmomy, additional advantages of
using SOR and NAND legice are 3

1. Considerable less tout esquipment is nesded %o
test one devics than severel,
2, Production of sgquipment is eased,

2+ Tault location and repair of equipment is
tnsed,

Uss of HOR s5 well as NAND logic impliss use of mly one
typs of cireit, Thus with the uge of these type of

logice above mentimed edventages are exploited to full
extent,

Justification behing the use of HOR and NAND
function lies in the fact that cach may be individually
uesd t0 give 21l other Beoleen functions, Hence NR



snd NAND logics sre called universal logics, Either
NOR fxr NAND logice could be ussd to reprenmt all the
operations,

HOw , OR , AND, and HOT are implemsnted by mnly
NOR o NAND logdce is chown below § |

8, Uping NGB operstiom mly,

T — Atr =i%3i =1

R — @tmt - w A+B
awmp — bv) =i 9 = AB

b, Using KAKD logic only,

g d

ROT — AlA » i ” A

® — (ANDI(BI) = A3 = a+B

This shows the wniversality of NOB and NAND
m&«. |

1,2, FRACTICAL INPORTANCB OP NOR AND NAND 10GICH

Transistor cirosits of NOR and NAND have the
following charscteristics in sdiition %o their being
universs) logics, .

f. Esch circudt hos current as well as voliage gadn and
aleo  level setting adility.

£



1.4 In Chapter II o reviev of the uthodi w0 far
avallable for the implementation of NOR and NAND logics
hes been presented, 1

Kaley snd Eapygte transfiorm method, Map mothod
have been discacsed snd exmmples have been given dn ench
Canee

In Chapter 111 new approsch for the implemento-
tion of ROR and HAND logice suggested by Arjun Godwmni
in his X R, thenis 1955 hes Dewn reviewed,

| In Chapter IV Iee Belleram's work of obtsining
catalogue of minime). NOR and NAMD cirenits hes bem
reviawed, After programaing wn a 4igital computer he has
given 80 minimal circuits for NOR snd Kend three voriable
logice eesuming thet complanted litersle sre not available,
So far no definit oethods are avgilable to implesent
the given functin by sininal HOR em NAND logics, Now
that catalogue of minisal circuits is cveilable, this

xax 48 studied mnd some systematic methods sre developed
in this work snd thece hgve beem given in Chspter V,



snd NAND logics sre called wmiversal logice, Bither
NOR ixr NAND logics could bde used o reprecent all the
opsrationa,

HOw , OR , AND, amd NOT are implemented by cnly
NOR or NARD logica is chown boelow ¢

&, Using NOR operstion only,

NOT — AtA =371 =i

B — (Atmt « 7 w AtD
AWD --(&*)HD“) ﬂfiﬁ = AB

b, Using NAND 1logic only,

RO . AIA = ik - A
B — (ADIB]) = 1B - A+B

A———

AND —— (A[B) = AB » AB

This shows the universplity of NOR and NAND

1.2, FRACTICAL IMyORTANCE OF NOR AND NAND I0GICH

Pransistor circuits of NOR snd NAND have the
following charscteristics in sdiition to their being
univeres) logice, .

f., Each circudt has current as well as voltage gain mnd
aleo level setting adility,

&
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1.4 In Chapter 1 @ review of the msthode so far
availadle for the implementstion of NOB end NAND logice
has been presented, I

Nalsy and Eapye'et transfors wethod, Map mothod
have been discissed and examples hgve been given in each
CR80,

In Chapter 11I nev syproach for the implemento-
tim of HOR and NAND logice suggested by Arjun Godwsni
in hie M R, thesis 1555 has bewmn reviewed,

| In Chapter IV leo Hellermentas work of obisining
catalogue of minimel NOR and NAMD ecireuite has been
reviswed, AfSer programaing o & 4igital computer he has
given 86 ainimal e¢ircults for NOR and Fand 4hree variabls
Jogics esmming thet complented litersls are not svailable,
8o far no definit  methods are avyilable to implement
the given functim by sinins)l NOR e NAND logice, Now
thet catalogue of minimal circuits is cveilable, this

xxx 18 studied and come syetematic methods are developed
in thie work snd these hgve beem given in Chapter V,



CHAPTER 11

IMPIEMENTATION OF NOR AND NAND IOGICS -

TRANSFORM METHOD, MAP METHOD
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An wo s8¢ hare ohovs, the outyut is present
3 md iy 4if all the ingute e sero,

NA#D PUHCTION: This s equivelant to Doolsen
network of AND ZLoliowed by Inverter

Definition; For RAHD netwark output is presmt if end
only if atisant one of the inpuis u sare, The
syubel Lor HAND logie in chows below ¢

g;:].‘l O\dg--gf'a'h
Q)."_'_‘ : o

It c also e expleined by the truth tabdle
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Ro, of blocks 6,

Applying one of the relstions avalladle

g = (K1B) ) (amI18)
= E:(mc)ic] ] [Mm mw)]

This needs f£ive blocks,

Por NGB function

Lot the function given be

2= (4 +CHD) (BrBeC )(ReB+D)
= (adcdB) + (Rl N (T4edB)

Applying relatione
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