


4 A 'Beoleant egqoressvm Yhen, will ok lke

(A @"C (A %}\‘(D %) o coma such. AB is ,_
e sqne as A-D, Oen i+ 1> asscmed
Yhet=  + Aekes prwe,«um_e_ over + so +he

ADBYC wmeans @ B)+C  (iusread o A (%*’C)D

5 %u@hw GQ e chbprassw mequs.. *\‘l«eg 14
vdepce !  veluey Qox- 1deuticn| wdues on. %-b_\r;ﬁQUQ

wdu\g Hly«\. Up we il slw\rr‘ e egpr&esfcxs hene

T&&A%—\@L\ Yruth %z,u::,) x\\ ot ! ,‘% oNe_ Qru 5l
[Example . . Prore Mee— Ker@ - (A-B)..

@zmmsmﬂ A)v\z WM %10[23 e —
SO

|

R Ale \| A8 | AcB | 4-B
o\ o \ | { O N
o1 | ‘o) | o
Lo o | | ! O N
] / o]0 / o | 1 - S
,i TQENTI CAL /

NENCE, A+B =(aB)
6. The Qeample absle Hemonstrates e gmplemeumq
necture o . TZ,{O_JATI)Q o +. _Expr\essj\ans Mvddl\ﬂ.‘a
L 0 {
T oove eaily TreStvomed Vyo oned iw06L0hm? ~ard
. Vice —vevig  4h rw:)\/\ Sultzolk ccmp/emmﬁﬁm
i | Q= AR then C= A%
- RS DQA\B) vhew. D =A+8

’HMS vesalt 19 kV«Own, as rﬁ W v ore q_‘gémrﬁ::gfeu«. Q#:;Jl_




SOL,MYV\Q)(S CDQ\ pw-\-f\e;b ()Q ‘BQC)LQ_QVL&/(@,O/W ( g—uu(w)trs Xja"rmrb

._ - D
,,BQSYQ..\?ng\Q*ﬁS “n 63\)&,\ v pa\rs o% r&(qfeo‘\ (C)MQD EC{U.G*.‘;”“&

Pl a) 0.0 =0 P4 &) O =I Dual:
e L T | b
P2 o) Ot=lo=0 peooy x=l b x#of O et
1) \ro= ot =] by x=o & X#| ey pather Vel
Fz a) L= |
_b) oro=0
ﬂw (pmdqa’m, o Fosw[dd) Newme
TUa) %X=0:X g Cown e LAY
T R xEN=Ne N S
Ty e () = (0 ._ % . Nsseciativitg
b X+(X+2) = (XxY)+2
T?; 4. X (X+2) = (x-Y)+ (X 2‘:/ } Distrilourive ows
h X+(X-2) = (x= () (X~ =)
T4 @) X- | =X % roz&u+s*¥J elowmeintd
) xros=X_
T6¢ @) K:0=0 ? Nu U elaweuts
b) X+l =1
o Té@_$~§_£43 3 ,,..COMP(.&W e +S
b Xtx =]
T? 4) x:K =X 3 Ldempoterce
. h xex=xX_
TR a) X+ (X-Y)=X § A)OSdTpH.D/\,
b X (x+Y)=X

R 4 S CX) X ) Iwuo(u ap,
e a) <Y‘Y" ?:} = X e ¥+ T?—- TDe ]\A,ofxoq/ “hearain
= 5, 7 T
D) (Xays o32)=7-"(.'2




eq

/‘:moi‘ca\ QQma?— U Tre <th

A 4@ —}7 R - (5eE) )
At (bc) = A m =y Py Do Mgy
~F.(342)
“Trad il
“ 'A~ ® 8.  pABDd A F+C R ABE)
e o 2 o { | \
o oy o O u l l
o e o 0 ! | /
~ o ¢ l ( ( o o 0
TR ,A.,( - wo | [ ] | )
(©. 6 { o i o
[ o © { © | o
S § ! ! 0 . O O
S
| q,ﬁ-z,e,,hence chu‘ldq‘znr

A CICQuese & De Mor'ﬁcm‘s Thegrem 15 the
Q‘Dubu)‘l“‘\jv‘ -

To oObtsin ' Cea s )
] ; 4 fé\‘he cémplﬁmemrj Y (A8e, .7,
G Bowe ioﬁﬁmi vunchm, Q{ﬁ%{’ L), Chavge
vy # S imme LN A ’, 1
@it +%opecvsrions fo v gl " " aud comde-
meut eads vGeedle

ﬂu&ﬁ, W agm LeBuse +lhe ¢vCrectness &Q
LTS5t (1) abave  Jivarsdy

Aog-c) = A(3+0) .




Vigulizaror od . (S€£2 Jragram

Setr 1 wel- a@e@iwﬁ collect+im o\l Objfi:*-&
e.q. the integers §1,4,3 /00

2 the possible staves o 3 logica| varizbley
¢ RBC, B, A BT A8, ATE, A, ABT ARG

R See Cons 15+ | oor Same Mmewmbacs OQ‘ another ot
'S @ sabser ot thet set. The o el gt s
(‘Q”ﬁ(i -@kg w‘ é;e{'/ 2(. A set Cbﬁﬁ‘ﬂMT"‘J ;/leo
objects is called the empy sef, o

We coy Lellime (,(éQCal oq)eraﬁ\ws on subsSets amdl
R preceut them by dragmzug (Jeun dligrams ). Here,
the universel set 75 shom as a rec m»«jf@ ad tre
Sabsers G5 Chrde. The Lect Hhet Some elonents
may elong to both subsets means thet +he Cireles

My W'ap " Genee L.

B ﬂe,C&MQ_lgmgnd"l 75/ 15 the set &

clomeyts not wcluded M ¥,
(du is the entire T@C’Wale md ud(r\j P)
iy

Suigers, SN e Ao PNQ t set o elements
5 : :
¢,Q:= é”'@ - M common e '
— 5qvsers ¥, Q
Dviown,
PUQ " sec -

elemenrs belon W\j
t’b Pj R 0C both,
50 ?Uﬁ:cu ) Pﬂ?c&,

PUR =(Pn@)u(FnQIV(®0a)  cbe.




elattm o) /’bgTCe! Vacibles
lee U be +he set of all /037&/ ,PcSS’D"?'?)

logicel varidoler A B .. Let. the §3mlm(,/4, alts

represeni- the sabset o U Lor which A 5 true,
Y, the subeer Lov which, B s ﬁ»rzu.c/ ¢ter We cen
now ’&Ya,ms/cc{-c & pm\ol—cm chcé,rnfwﬁ Ioﬁﬁ%l

Verigbies mip one chodr- sets  and vswelice -
Witk He Vc,m d‘k:j)zw

N
N\ A2

EKW\Q/C’: the
sabset G whizk
A or B s true,
cawﬂ»gpand? 2




ks

Questism:  How many D5t (oj?cq) Lunctaons are
Ghere a(; AN [0\7?%’ ve rickles?

Answec:  We an Lvd ghe awswefb‘d Qm/merzztﬁb
col] Ho possibilities: (4 yows in Grurh
hb(e/ ecch com comtzin O o | 50
21216 pessibilinvics)

A % 'p'o @, —?L ‘tg 'C‘({ ’CS— '(:6 Q?— 4\\? Q‘i QIcs ‘p(\ —CI'L ¥‘13 'cl‘[ '§~
o 6o |loe 6 s 6 0o o L U 1 0 40 U
e {tJo o 0 0o ( |y ( ¢t o 060 o O I | ( |

t @10 2 { + 6 0 1 ( 0o 0 ( { oo !

t Y ]lo v 0 | o t 0 | 0o t O 1L o ( O |
akf0 - LA 0@ r 8 S FoT g
Cq" Ms H 1) R 'O N

E Y ? T D

I M %

o 3 ,’f %
N ?- >

Q@ = @xcusive o (@) chz ecfw’mf] (= ’®>

Q} = o (&) | C'Z’f k=B QfMP’\‘CC'HO")g

25 = ANor S;'“ = B A C:‘Mooliccﬁan)g

C = and ()

W kv Gbeet ™ iw plication’ ? (A-=p)
Heee, +hs mecus AN N

€rue, B must ke drue, bur it A
(5 leu/ no St tewon - D mede dbﬂ’f‘B

Theye s Oﬂzb ¢ comivedic Fim (MOO/TCchm ‘Cuhch’lry,
laie) 1V B is mb true Wlan A B tue,

Lawn sprinkler exampler TQ (e sprinklers are onJthen{the
(ewon as 5QHMj MQ’&] A QB‘ qu‘ +~‘_e [dw’\ CO‘{[C(T/SO 2
De 52““{*?1/5 wet FC '\"*ejyf‘)nk[ery/c-;rt OQQ byt & 1 [emiv !(ﬁ\ 3}
T the Sprivklers ave on avd e [amn rs@,d—)\m s gpbleu’ (#8)




P¥

Smell- gnf medivun-scele mvegraved <ireui- i‘-/
elements A Cemloing vorie | logic  implementmtin

B A

Th the kb +hs weeke, we will _upe rmout w th
T 1k, The Qi Page oL +the deve sheet of
A oo ?WJ 2-mput KAND 15 provided on the

st page. TC we ke "T" o0 1" to ba
the “(/11‘71«“ /czjfz, level ( 20-5V) and "F" ov o'
be low * (6 =08F), the trurh bl o o
OQ '61"{ Cour lajfg 63};6;4 an the FYoo S:

A P Y (nurpue-)
o 6 ]
o | |
l O |
\ { J (0]

This choice ow [ogie fevels 15 called pesitive
lbj“ac" awgd we See Lhet +he Qukc,ﬁw [} /&_3;/
called “NANDY (G “nOv am}"). The Sy mba |
s an AN wak a evele gk Hao sutput

NJ \\adrM N k" (complementn m) .

5 1

ot Her the fupetim be m the heudow
iS5 Mc"@penc@eut— o%» our doce. R Posidive bsﬂ"ﬁ,
Gy the respamse i tevms of W (higa) aned L (Jo),
Aloo pre the s I X' meenmg Aot core? ~
TL gn MpLt 1S mar-égd “)(/” the outpur wWill ke Jhe

Sewme & tlat /\PuF IS 4 ol By —Qxé'w‘?le/

it A s ’/otu/ +the output uﬂu‘i\‘l be high |7 res poc e
ol "6')){ Mpld" on B - -

* See note ot dottom df P10 abourt this *ﬂ'”“‘""[‘?ﬁ%




P

SN5400, SN54LS00, SN54S00
SN7400, SN74LS00, SN74S00

QUADRUPLE 2-INPUT POSITIVE-NAND GATES

SDLS025 - DECEMBER 1983 — REVISED MARCH 1988

® Package Options Include Plastic ‘“Small

SN5400 . . . J PACKAGE

Outline’’ Packages, Ceramic Chip Carriers SN54LS00, SN54S00 . . . J OR W PACKAGE
and Flat Packages, and Plastic and Ceramic SN7400 . .. N PACKAGE
DIPs SN74LS00, SN74S00 . . . D OR N PACKAGE
(TOP VIEW)
® Dependable Texas Instruments Quality and
Reliability 1ia Ty Ulvee
18 {2 13148
description 1vgQs 1204A
. . . 2A (Ja nJay
These devices contain four independent 2-input- 28 Os 10[) 3B
NAND gates. 2v e o] 3A
The SN5400, SN54LS00, and SN54S00 are GND [~ s[313Y

characterized for operation over the full military
temperature range of —55°C to 126°C. The

SNS400 . . . W PACKAGE

SN7400, SN74LS00, and SN74S00 are (TOP VIEW]
characterized for operation from 0°C to 70°C.
1a 140 4y
FUNCTION TABLE {each gate) 182 13148
1v(Qs 12[] 4A
INPUTS oUTPUT Vee Qs 1] GND
A & v 2v(s 10{J38
2A (s 9l] 3A
H H L 2807 s[J3Y
L X H
X L H
SN54LS00, SN54S00 . . . FK PACKAGE
logic symbolT {TOP VIEW)
<9 O
a
1a 1 & . eLz > «
12— "
@ 1Y []4 18[] 4A
2A —— 16} NC 15 17 [} NC
. (6
28 % | 2 2a e 16 ay
@ NC {]7 15 [ NC
3A ——— (8) 28 ()8 14 (] 38
L
3g 19| 3 9 10 111213
(12) >0 >dg
4A ————f (1 NZzZ2Oo®
(13) 4y (U]
a8 —=1 |
NC - No internat connection
TThis symbol is in accordance with ANSI/IEEE Std. 31-1984 and |°gic diagram (positive Iogic)
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages. 1A :})—
i 1Y
18 {
Tl FormvE 2A } oy
LOS 28 ‘
3A
O i I
4A {
D
4B {

Y=hA BorY=A+8

PRODUCTION DATA information is current as of publication date.

Products conform to specifications per the terms of Texas In§uuments i
testing of ali param'eters. " dossnot inelude TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright © 1988, Texas Instruments Incorporated




§ p- (0

| {

The AT /aﬁ.z 53»1100(5 cellowy some Treedipm ’P‘??)M
the dhoice oF psvive  [gic, Bur we will skdk
with s 1Hle oa:c, i this discucsion %r %o’m)o]vcab
Vote +thek De Morsam dels  us A’% A ¥%
5o we could gigo Auw Ghe

=0 %

8 —9 zf:D;—Y

£
i

A+B =
Tn Lacr, the PAND i5 oM Lawple ol vuniversal
gpte , n the gense ther 1y Lunction could be
implemeon tec g NANDS altng. Exewples:

O¥dexr  cosmmon SST 60&’5

:§>‘Y ‘iDO"Y A Doy gD

Im/&&m 6? uGMD or
ExXoR _

Why cal Hew q’@ezees“ K

/4»/\ “AUD“ Can  comtrol o Pa/% "ém{‘n &n Mpa# A‘

\93 G /oo\c /o«.}el AN mé’um fb (,J‘\eu B s -(:we -(;ke
Pulses aeﬁ‘ Ehropah but whea B is *?a&ﬂ ‘H’le oLt Put~
i> low. Thrs iy l??@ gte M a rdacd w% 2h 15 dpen

When B O true Yot <lojedd whan g s Leke -, ;
fILX"L/'\_ Ry Euiviy v g

L - L
H " gale open L'jf \gee d oged"!




p M

[\

2

E&Cw' ples o+ iwmplomaust N [ Eﬁr‘“’ Q“""émy‘sj

Exclusite o Aed = AB +58
A Ay ;@

P-pAB +AB= A®R

Ths 15 an egample sk Auwe AL [(g?c, “The
QWFSQ Az_,jz Grms {l’)g Neod o) ‘and " verws. These
{eed Mbo M "or® 5dzj¢ 2 implowgad the Qucffm.
Qnvtrders are wpad ot -the inpur B the Vivet Sy
as ﬂc-’z"f?f;ﬁé'f'y, The mPe(-B aL -t;—l«e NAN® 75 <uch
Lher t con e pod B bekh steges, o shoon dale.

\ g: Q@NC}@Z *EB _
We could Wwfé? mout Abe ay

Or we cdld express
Q: (A‘*C)@ + PR = ,Qé +C-é '\"E@
Gud a‘mﬂiewa«\— with two 5@3«6 )iﬁ?c USI)\é nandk
b Inversers: 4 —

|




i p' L

(?75%7»@&& ﬁMp]TQﬁC@ﬁ“&r\ aQ l%ﬂl Qumﬁ:m&_]
M wrms . *
Wa can represent = (Tel Lunctim In a Stonderd |
loweste 0l “sum o pﬂdaﬂf‘S'" Sorm. These lowast—

order produtts ave celled ' minterm st qud  are
6W nuw loers aa:@rcgi"f\‘j to the pothem &
icomple mense vieviaoles (1) owd  complemanied \grickis (o)
Makeing wp the ‘praduct, Tor Example,  n the
Ounesrivn L= (BB v A8, can be writen as
L. BB« R3T + Bec + AR + i ?::,fiiw

“Saw o |
pro d,ucl’s"gmw\

ﬁ@C: m' (OQD 5 /Q—(i(j: V"\,_’ (loo),m(\
Ths, Lom + M+ My My wmg
Vot thet the mmerms Cm@mi o the luwstimns

ot Hhe 15 in the truth whe Qv the Qunctny
(}.-Q;/—t'}\e bimg Nuwmt bt ol +he W M €he “Grud-h ‘Z)’k) .

A@c\c Vo &

o © 0 O o
o o | \ \
o t o { 2
O t ! \ 3
{ s 0 ) 4y
(V. Ol D b
SR Y O A5 7

Ths reprsentztisn [y AselC Jmﬂdfb o m&)@mﬂ)&’@n
wsmg  tuw »S@%(ij weh drds codd oo bij oY,

j:“' can a,{bb be uQaJ m ,COAJuV\Cﬁ‘hw ())ﬂH« e CQM‘).AQ("
anivioeerion aldorivim to stughty the vesuliing civeait.,
Tr is glio @ wolle| Concept n Sonstructms Egrneu),

mips ( nec— lecture). The Lunctm can afo be W riey
a5 a produce- ot —rums ( movverms — 30¢ -est),




