\\al\\‘(?
e Dl Aoyic

\ : esentakion (VimP
&) Naroey gj_gkm ard s\(}‘(\?_i doko ey )

ores

A Roplean a\:at\:ro. avd \03\C 3

Mode*
Diguxol
Flechronies
R.P. Tarn

@i ke onps

W) Comdmnodional  Liveuwirs

w) &%uenHo\ eaccunte

’ s

1. Roolean fj\ge_&ﬂ :

= It s operaed @ \_-,{(\Mj vaviakles.

i - let v y4acdz ave diflevent Ei(‘fk"‘x voviobley éx‘ﬁefu\é‘ “4heorems
ofd  eoctulakes,  owel

¥ x40 =X
'

£ Tvrist

R Ry didraibutive law

thyz= (ary) (wte)

4 10~ 0

¥ My (140

& LAd o\

¥ LD
' v Rty 1Lty v

¥ & [,“-*“\-CL’\"E) | O g‘-z&xj\r\jt
s (a *LLH'H'j) +yE
= Uyt (J«Qfd\aﬁhe lﬁu.))

* iy '—QM‘;)C{H): Dr 1ty

i i

Scanned by CamScanner




lsqic (e -

- T % on electronic eiveult , delivers Qn\»j one  output ’nj {

Q@rm\kﬁnﬂ Bne o mMere . inpuke |

TErePt NOT godes ol quies  ave degigned  wiew wiaimum i
Wnpoks .

> AND gade ( OR qure , MAND gqube . NOR qure  con hove Awo or move
ipury  and  thae  dhese quter ae knowan 0% sinﬂ\e wnput

Signol controlled  gotes . hence they ave MOt suitable for

Y eose Ofe e .

- G\enem\lj x-0R qu¥e  and x—r\)otl' gw‘ro; desf?n s ovarldble

Witk onkj fwo wpaks Lecauge Wulyi cle inpu X8R QCH{/

K-NOR qates ée&a«\ tost s too expensive and  theye qare ave

P&Aﬁr}r\j !\IU«A\Q\Q fov &\'c\\f@el OparovHoﬂ.

Q. ¢ \ \
=5 & lwp (LED) ® opecated with 2 swikchey . Besk switch & beoded of
deet floow and 2" satkch at second Plaor - Hnj one of thewe o
S\Df"{‘d\eg Con e t2ed }0: tontvol {amp ‘\’vw;\DéCvf;:‘vc O‘P "b-Hwew Sartth
Posiyon -  This logl‘a wplies, P !
ND DR &) MAND  dDEXOR '
@) A O |

Scanned by CamsScanner



f e
Lﬁgic 30\\-‘:3 o ;

i I ‘L Oatserso\ _3___'

3 g%?t_ \
! Untveykal De wead
. — £y Te quie B s m a“ﬂ
KAND
‘ AND NDR Ex-oR QFP(%\DJ\ leCU\\' COV‘ hﬁ

() Nor Sﬂk Q’,{ﬂv@f'\ﬂ)

~ A
‘ .
| - oty CP{QP&BO\'\M\ A—e\mj)
. ﬂmirfh\gu\ qu'ﬂﬁ’ Jak o Praduce Ofe ’P"‘“m Ifp

™
=7 Tode kelbws logic dogvar] . tep A NOT qore &g uhak g

the sgnra\ ’Qfeq,uenoj ot Y

ey

| o) 1l b) 26y ) 0-8tHy &) None

] \Ns

m? : ns - ( YT , o

| T=-9ng = .(); 0-S (Mg
|
’ AND Qaie NAND ‘
| } | qove
| ' -
‘ & — '\/'»A-G = AN f AR

&:B R & ‘:D—— Ve AR

-OR SQR )
NOR qaie.

| a3
| @5—'2 >’"7: A+R s AuR A ~—
| | D .

Scanned by CamScanner




» gl

&y De worqan's {8 g,

-

AAR - E\-E

¥ NOR qade

'Y

baklded. & ARD gare.

A
g :3)0——‘ =5 % —H—
1’»3 De. mo'\aw\‘s DALSTW

A% BT
& NAND qare = subkled OR qore
D— & D
&{M\\‘BQY\fJ

& Rkded NAUD qake & fo “OR qa e

G S S L R B O S
e e D
B 3

¥ Budhe NoR gate o~ 4o AND qoke

A — a5 AR '
e P oD
B - |

R, NAND, NOR. &ukeq  ojp “ton we d Somekimes
( o ! |

* ,Qmj J‘F‘ -A(ED(O

’

dedded wish Sofle put sher e fhey 0% knoan oy |

&:f\ﬁ‘\g {npu\— S\‘Q‘nd_\ C,OWO'\\QA ﬂ(ﬂ""—’) @\r\'\c,\n Wﬂkﬁs \MUS.Q:FMU

\ ’ . o

80( B Soicloye  opexation

% e coge opeationy T is  procew o @n’rfoll'mj o devlee
| e |
hwo 6 Switthey  Ixvenpechoe  of  positon (ke ofF other saidh,

|
|

- i

Scanned by CamScanner



EXOR % . ofe 1o tigh when ifls Goput fs  hoving el ag f‘s

. cak 2 wo of 1%,
EXMOR  0fp is high whew He 1P is hoving ever

EXOR  [Nof -(oincidene 3a+€)

g _—:)D’—v., ABR - AR4 AR

A R v =2
) © o ’ d
0 \ | ’
\ o \ 7
\ \ (a) .

e

Er-NOR ( (oncidence Qabe )

A& :—)DO_ e -;&TQ): &_A—&E) - (m (;\_@')t de—é) (E%ﬂ) :ZR’.”E

—

A N bd

0 \

O \ o
( (&) D.

—_
-

¥ Jngle feybided  Expr o Tx-Nog '
) ‘
P e D
+ Sngle butbled Ex-NOR ~ 1o Cr-ore E

¥ Bubble BXOR 5. FxoR jreld [’50 i Ex—NoE)

2D~ D

Scanned by CamScanner



X

g: I\n "“\Q \DQ\D\Q (i:OﬂYQM (LA\'\O\\“ ‘\‘S: '{"")C O’P at ?—OH" gU«\Qq

\ ﬁbﬁ_ . " qve
P o

+ ' ) L a5 (

Q- A
7 Tadhe belos éw\gmm %z%é Hhete tc wo TRy for  xor qates  ond
Qs kel e £ dp 0w O Bvoy fdler Mon-inverking budey
. . T |

ofp is Same o5 (jp |

farey 9ng  ond  Lecond ‘OJ\Q’QG‘( fakes Lng .

Ercept (v Provide Ssome

A K &
) S ) S seloy |
, ane® ans R 51 R »
3 \ogl'u ‘
I D ¢ loqic &
01 K-S 6 1R Y lo

The abave 'S applied ok YAl The 10 of Fraing Hong CChaY‘g%>

occuved ok & fxom 6 o lons Hee 1

e ’.
D1 B g | )L z

hot

o B _\,_,__,-_____,,>t
6 v 2 ¥ w4 S & F ¥ Y v
Y

= R C)
et o §—©O

Scanned by CamScanner



-3

3-y

S-(

T

g

& -

Ex-0R

3 -laput Ex-A0OR

[

A.Ouf.v

Scanned by CamScanner



E}((_\\LSNQ %]\'C.B Spet,\‘o.L PfoPef»\—Ee,b\_ Y

-—"‘——_-___

| ex

A@E:\[ ‘ : i
H> ADL> oy \lf

© ADRY Y0 ‘ A
S A R@® Y
- AOY

- a® e® 0o =Y

ABR = V@B C

AQBQ:C’BQ@Y:'_O

AeR - Y&
® C

: :AG)'E::“/
A - 7TO®C
A & = l

=0 &% Acl @) B0

R
@De=1 &> 48

®

2

Sl L

- AsvoteBe eon be dnfled
Tom LS to RES ©F)
RAS Ao 1S oy it

OERGAON » [We, (s o speaal | !
Proferty of enclugive quben

Scanned by CamScanner



S

TR« i R AT e

|

L

Nenn dlogyams 2_01 E?j\_ﬁ ﬂ(ﬁ%:

D(”ﬁrew\* methad

Fa e &C\gmm s collechion o circley.
Sone tictle ¢ xeowhed Qw one  wpuk:

- Ta Ne™ é:QSTQW'\ g\f\Me& oNeo, 'TQ.P(%Q(\FS H"l(\l)h Na‘dk’f

H&Efﬁ_zﬁ«r AR e

(“}Mj S'O‘P(MTI\‘EVNO

b

¢y APP\*J P.0.c (mr«\exm) x\)/@ﬁ/ %we,%@“l\
) ARly  -wap @%‘*\k;a

) {\pp\j Yabdafn  methed 0y

[}

used ib obtai expression ﬁ@q 3;ven hﬁ_%ﬂg:

Scanned by CamScanner




e
- K-waP techaigue S used Liven given Aunerw g hou'-ﬂj

don't come ().
S k-mep TS D ks aovigbles
~ S WNen iy -
e geen Dnekivn & \f_\w_'\"‘j moye Hhon S varinbley

| Q?{ﬁ\j daba\anon 'kd'\v\s'q/ub

For olosve A\\TE

‘

¢y SoP C\M‘mkvn)
—_— ?_Mm*m?; =
AR+ AD

. AR = AQISA .

) f’_(?_S (m&xkfm)
Mg . M, b

- (4B Uwri) '~ |
prAREARY | |

. A1+ 3R

- AU
<A

Te(m “ De&\‘aﬁﬂhbﬂ
S gop ]P0

Ay Mo

) ™, L M,

1j Ao i*“] Mo

Ly 0 L Ma (
. T

| Scanned by CamScanner



N e e sy
e et . At it ST G e s A

e i o et i 5 e

S%um o ol sty & ‘\wiﬂ\w ()
Mo +m & g+ Ma
sy y g x ')LB 1Y
L) ¢ )
= N AL R

=

'—5?10,5“[& G’F all WO $ YR s lﬁ%(b)

MO' M‘ . Mq,r M?)

ey () Q{hﬂ\ (';*3) .

(253) CGiagg)
RGO
(‘LiB ko

&monicu\ Q\w‘ﬂ .

)

g

SIr s oko knoan o 3\0“&&!& pb'ﬂ‘f\
A0 WPpes  expresion is sald y \9_"1 tn canonical for ghen

Quer Jewns aYC deprexpnied o Punchon ol vay lables onbj-

= Connonical fon 3 used Jm PEpave dhe vt Aable for the

Qwen m\mm»%ed RpYeskTon) -

?‘(Q FDYC "h uth . ‘,'?1 blc %\(

JlaBe) - B 47

Scanned by CamScanner



\ | T

J(aRe) = A &4 QT

A& (cre) +lata) ne
ARCHARC + ART+ ARE
oy loo Vg OO

Z‘/\C'L”“\(S;é> = UNC()(‘:'B F?)

aRC Y
Ooo® o
Oo1 o
DLD |
Ot o
loo
rer
(o |
1t 0

[

Shodror

——

2 imCl.r“'éreD

9<% a2 aiBe

—

AL

r bxx U«srg,:;)

—_

Qe | xol ¢ Qs(|> = 5 Q{r%,s(grq)

Scanned by CamScanner



Redundatt Aexw
T TE 3y o vepeated e

SI's verauol ’\me Q\(P«'E’Jb’s\e"l doey no¥ é‘S’HﬁﬂQ Wty Oxlg;

Ben "

83

— T Tedundont  leym  ia

"@tﬂ&t}: @1‘ Aﬁ*rﬁc,\_ EC

_ _ v
o) AR @AC O Re é)NonQ
. AR C
AT | Vox : Cws)
AC | Dxy ()
BC | not tCes)
EM C"g“’t IS)

IP e Newmove %g S WM LM exigy L S Bae iy e,

tedundant Jevms

Peone
be‘/fy z
izt

Vuwryz

XxIx —
» ¥ \6 common . X K10 Y

YE [ pxKOl —> g

643 -1t = 20 (yinlerms)
VO o poxterms 5B c1p

Scanned by CamScanner



o
ﬁ oe WQ@L&HQA £ L 5 ot «Eq/u_\‘ff’/d
eér%)' o ' '

w 'E.MQ\.!QIQ(S)

D
T Mor ne of  dithedt  koplean Jumh'% Aoy Con b

.\H\P\QMQ\’\M' Wi h \'Y\’ b;ﬂm’\j V&Y\‘C{BQS' N

o (
R T
a :
Cooridey, - o : 2’
Yraa - - g T
0‘ 0o 0 o ‘D o ' o {
[ Ol lo 0o , \
2 O lo e ' TN |
W \tlp [ O \ X
oy SOTOBIEN. [ e feneare 2% Combinahony
sl 1 Gebieo oy I wox Ao of  dxHack 'a\mta‘w'ug 5 Qll ~16
- Y }

\
L@ N o m
V(O\\o\f”) L We oM %QY\GVQ}Q 9. CO'\\airqHud_)

) . ‘
t - \ v 2
w 9 Q)V\b\“ﬁho\ﬂ—’) , Mox ng C’P_ AA\S’HF\C* Q‘\H\CHO"‘& " ’l—v‘

- .
Tmn \eue\ &OP_wﬂexpt%S:o(\ con be {M\o\eme\ﬂhd wirnh o 2levl NAND—
NAND 31}‘0
ARYCD " F Rt .

Scanned by CamScanner



! o 1 - \e . hﬂ :\_

DTl Toolevd PO T Can ke ‘@MG Ample wrenied with l\w
i _
| l NOQ -0dce.  qades -

WHED
D, Dy, f;}m
1 :‘B_VD’ =

=7

Dual Fenckion CTED) ;

Ta Ahe  Qquen Q’\mc‘dm d o s veploced bj' Yoland

S feplace § oy "+ e mew Funchion will e genevoted.

4

WS e ancron s dual Huackon Ror Hhe Guen nput fi.
= T al m\ﬁ"‘cﬂtmslH(\x-%ﬁfms Pmduce¢ b\j 4he ;ﬂP\.\’( '\DY\ and its duul

Rockion & s0me then 0pakr 'P‘uf\c&hﬂ S kown on golf dual {l\mm}
(2oF

- .Moxim\m 0o sl dal Pucckone  4ror Can be_  Amplemented With
n-i
N B\r\(“j Voviok)es - '2_0—

——

NOR,:

'?‘—
> To becove ¢ . S
SOF | n the qiuen Runckian the 00 of ™inferms must

be_equal 4y 1o o marxlerms (Tt doosntk vregn Ahar o BencHon o 2o
ff— ne &£ viakeims £ ng O'P Maytermy ave @9,ual -I‘l:g»-‘:)ugk o m,,ﬁw;-.gmutj
Qe FlERD) - Agren @-w) _

LAY RN (Pos)

A A

Scanned by CamScanner




WA AC

i - | F
5\—. Crece - ?CB%(—‘&) >hARArEy . SDF I!

|

1

FASCB) = ARF G RCA+AC

AR C 4 |
A% WX (.4 I
B x C%r*) |
AC L Ixy (s3) . . |

Zm LS’S( 61?) - T\M-(_Ol,\fmrH)
no A micteiny = o A poxiens ‘
G (A +w) (@rO)(A¥O)
|l aee o
A+ 00X CHO;H‘>

B+ (| xoo (o My)
Artiox o (Mo Hy)

o) L (3is,8,9) /’J

-+ &DF

5')’. FLABC ) - AL ERCGEAC IS S‘QF ote OF fr;ot'?

A &C : '

72 |oir (7e2)
BC KU (33) D Tm (v153) = WMCG,\‘,u,ar)

AC |y Q,';)

ne QP mlnkvws ~ o } Wockey N

)
T'\ C&EC) - Q;,Hg) L&\-c) Cﬁ¥(>

nok
eqA

10 x LH ‘5)
BXC | xoo0 @\) ilﬁf‘w <3

a [ @x o0 Cﬁﬁ:%

(o, 2

, ﬂn[ovm,s,z):ZHQ"'E:G"FB
.« Net SOF

Scanned by CamScanner



FlaRC) = a4 BC 1o SDF oc mef

- b x% (urs.s,:o 2) ZMC'N«Sfﬁr?): ke ( Orl{%)
Tclxol ("’t,g) | |

o gf' Mdeyme # 0o o Mactermy

.00t SDE
(onaidev
"3\
: £rO% et
Yl e KK f R F Fg 5 ’rg q foe f Fn F\g Rlo
© 00 i i >
O o G (v} O t ( { W\ ‘
9 i D o) 0 { { 1 \
e} (o) { \ o o \ { o \ 1
* 2 0 0 § \
Y L Q t D t O ) ! O ! o] | ° \ o
_ {
X oy ~ SR -
’ Tr0@x 00 @ 1
| e L
’ > e ~ourded gney ondmin equol Mo of  winking A roxlerey.

5 Heve o of voviobles -4,

N ,
;) .'-OO P"P &DFb fm\\\a\g podll 92’ = 7.9 = L(

= of above 6 Youvded oney h ove SDE. The ExOR £ fr-NOL

\ ave ot SDF , Rest 4ee SDE.

b =
—
1 { Yo
n 2 \m.a\g\g PEEY S not na%q_ﬂj‘#\@i‘ E){Op»(f Ex-NoR

’ ﬁunch‘owb a~c ol OFE.

. | o
b Rounded £ poxed (&) oney ot apg
"

! -

Scanned by CamScanner



r
\)Y\\dQ(&O.} ‘Eie apo\ications o, ﬁ(ﬁu‘sﬁ

’bA“j exPrasion (o e {mplemented \Dj unidevsal apves

oW lmpemean@  erpresion With MAND e fivex \r:x;mJ

el e expPresion in SO form -\’Mn'qw\j qu'f\o“‘s \aws

A Wnie impPemening exprewion wlin NOR qo¥es , Wesk bﬁnj

enkire expPveion W pPoy fovm hen QPP\,,) Aemm‘gaﬂ‘S \ao .

Conrsidex
NS ABACD {sop ?m»«)

e

AR (Fewe) = ARL OO

—_—

o A% -

2 %_‘( Ab- (D < ARKCD
e O

5 =

D

—
— -

WOt gqule ot wniveysa\ 33% .

s A® tegk A |

S BAND wifh NoR
e

—

,E:'DD"; ﬁr')/b
B

Naz

D gale i ynivexsal gaded

-’/‘__—_4

1P AR facqet AR aven(uble i

Y
S GE) - an
A

—
-_—

7o

Scanned by CamScanner




coth NOR

ovaildde s AR

*

OR qotre ’fﬂ“ Untuesed oplen

—

.. Mok B Vs S
wIh 1D spit Gk MeR qgle

De o ;
D L]

NAND quik ok NOR Qe

NOR. okt it N

AT D Su&é_
I AR
A8

Scanned by CafnScanner



- o wr |
9, R l
0 " —Onversal qale s vee QA '\N\(P\QW\U\)% a\\j ’\1“1&% QXQP*%‘M)

rd
08 we M P b e e reguiee mo 4 GO SN

D= ay =) dy A—

e \

Snidn one. o dhe  gbove s univevkal
o) én | b) W) ) Noree of Ahe dbeve
+Ir is cdeax Mred ARD 2 DR cad'y e .\L“_\,Qé.

1
00(\&\\&6 v . ‘

oj}? 2@ = AR - nAND
A —@—%jg—"{ﬁvit AR - NOR l\“s s ‘\wdv thoan &3‘(
L7 5

e)CO.Y“P\é’_ b dhow & s 3s
% . Lo‘ru\— s @_FP\(%\Qn N alte poscible .

N > ok %OK

)

At RrerD

venbd
© s AT BYCHD

A HMine vo o 2 "}P NAND 3&\*’*‘5 I '\W\P\ew*é\fﬁ

=

A+ARAY ARCHARCD 5 —
> Al BB CH BCB> = AQ)
- A
So Mo gaiy ave NegUived

&5""_‘%\‘0
—

Scanned by CamScanner



LM qod 5 i)p naND qadey  Yeg 1o imPlement

Min we f o \[p MNOR %O.M veguived v ieplewen - (Aﬁg

—_—

A+RRC 1 Cotvert ato POY

- @—r&) QH)

- @B+ 0

;
f

= rRC.

A _1 AR y - ‘
& U . A '
O— ARC _ \
C < .

J \\\
V) ;B
A .
L iR
. (\ X
1
C =
D

et 1 fARep

S -
ne . | _
D meL R o AR

T WM Do ed

s AR ELD » ARCD

Scanned by CamScanner



0 e AD EF
2 g | and L
e I
¢ DD 5‘
S . }
: |
e ! |
/ i ‘i |
Tcu'oxe'r . |
_,-“_.’ ) ' !
’ |
= e |
|
ot |
Eb r
——

ﬂ){\)‘*}/wu~

AND wah NARD

E}CCMN@_SQE& w/_’\l’\ VARD [NOR aﬂ\r@‘.

' ~

o
\,)‘(‘\(\(\\Qx5 ' — *ng
S [iR8
= _ ADR
A = ‘
STV Lol
e AOR
Ex -NOR

PAND qabe; for ExOR Mk
NARD qokey for EENOR:S

Scanned by CamScanner



W R . ExN0E GaiR

NobNOR gebey fou Lx DR g
VOR gabey Ao N0k Tl

| s k’MQES ;

I+ s o Sjgkmhc wethod  meed Ao 381‘ +the "“‘"”"W\

winjrized  Cxpreidian é”ec'\'\j {ﬂ ‘MO&% C%"'S) Geveral

2
TA)
el

fy-vavialte k-wap s wsed r?w one. N Variable 'Qm(\ohon,

S0 wrid)e k-map Q\'ou'\eie)) . celle . one (el s uwed ho vepreerdt

| one. Widlewn 8¢ One . TNOX eyw) . |

7 Wl uainy k-map 39‘“‘“% he m\ﬂjrﬁws ROpS g roupin Ll é
?. te oinderms , deot cavey, Shauld  be Podaced the kmap. E
é ")6”0“?\"‘3 of o) ""‘”’lff"“s is Coma}u\smj efeq,u‘(ad For m‘mmuw.;v.v
! ore Hime but ﬂ‘O“P'ﬂj JP don't cave cell s ok asmpuhofj
.

ﬁ while U\H\i%’(“ﬂ e k-va gervicey PD'( moxdermg 3\‘0‘4@‘? |

\ all Fhe mux{c'mg_ b donk ey é{'ue‘n i Yhe funcﬂon Ahmld}
.‘ be poduced i the f-wad  bu¥ qyougna Tall morm 5
, COMPU\SMJ vequired . Wigiam one Hee e QYWP‘“j .: :
| { doot e e\l i< ot Compu\ Savy . g

i

Scanned by CamScanner



- b
Y A ce “ Con bQ 3‘(‘5\* Pe A "oxe "“‘\Qﬂ ane 'f"llme— . d’)?‘(\ \",:, ll
Sex\l es Qe ‘(GQ,u‘\f Q.Aj . ' : | l

‘Fﬁ The '\”o\”je\” dexm Ve W ke veduced bj 3v‘0up(ﬂj m;cummn

no-o celle.

AE n M- \IM\D\\O\Q Y- W\0\1D Cacly c,e\l S howm_()—f ’ Chcmagg fQDf

1‘
|
%TQM’E‘N] wvin ¢ O¥he ce\\g : $ - ‘»

be\(\i\e_ ﬂ*mu\'.?mﬁ S POSS\\:)\Q &R ¢~ cells Oﬂ\’j

Q ’ [
tal = I‘f\
M wiedhg 4 ueeq o ﬂe_\_—’ ,H\}_ »mm\'m&eé e_;:Mn i H
— F'me ."-’
/"—_J ‘

s&ﬂ: %C* P(ime '\mp\icon\—s (Pl&)
HRD > gt cnential £3s (EPLY)

Sﬁg' theck, < 0“\j EPIs ave suficicad Mo caver

all  wiatermg |
ot pek NOT |

i
T4 e ane wove BT iy ek needed ‘1

,S”}&'ﬁ Not  one (o move) PS is vied necded known exy «Sele chie F1(Ser)

Smine &

?'_"fffi”ﬁ‘ﬁéﬂ’i? TS re winwized deym mamieied- by - groupieg

Ahe moy WD 0'@ cells

ESSQ‘Q‘HO-X ?1 & 1 . ‘
L TS presene g evsentiol N 'P_;wq\ Mmaimized expreaniyy
boricoly it is o PL.
AAPT iy gald fo be exrenBal Lhen aﬂeLOf move):e!r 'S gropd
ealy one Hime
Selective. PJ—‘ T 1y o 1 e KK {5 yaed o Clovev  the winteyms A

ave noy - coveved bj EPTIs.

Scanned by CamScanner



G\U"?“ R CIEETY Procens *F‘M“’j eowmon hivg L

““P‘j Chane eb

C
fx A -
—1 > &
4 | 4 17 14
YT U
——JZ S &> P
Contide v [ ,
| . 7 _— &2 ey SOF ‘
\ = A & N K \ o ' ,"/—/‘—‘ Dl ie
(GINY o) -~ o
o7 o f '_'
e | 2 A
| A

Noke

=

- Dok Coxe Cx) 3;0\.'\9‘@\5

Scanned by CamScanner



% Fod M woed \»%QJQLJ.\'X' ' cj(vq\n Melpw Q‘°{ S0

‘

® do \D) AB-" C> 4o @) d3 é> PSHE |
%‘(-Dk«?\\—j a\\;.\“ &D N @ QWE’D&M‘-{; A NQ’( 3¢R>

G‘Y(Owg\r\j Y &3 ~ A g\’éﬂ/u:lt& mga’k):D

v . o
.
-

i 4l

8 HAQ wedr wsefl X s Oiven below b $ 0.5 fronpid

u i G -
a) k) do ) dv ey do &)mna |

o)\fme’\fg W R d‘ o E Qa(@q/ | NOT 304{.)
%«(m()iﬂj m\‘Jr\«\‘ do : R (veq, \ Not ﬂuk)

Sody o) A . . : }

E‘ﬁ ¥re 1 No A voviohle avai\db\e ‘0 Jrhc tevm .

Cov\g‘(é,ﬂ
 Noxtob\ e k-vad . T W s dawe 4 BQ\N
00 0.1\ Ly \o

o,l 4—’; > 2l
0| At 2
( 3, L= £Y
Wl ¢ ia 6

1

= )

| Scanhféd'by CamScanner



i

\
]
i
|
1

Rodl Yo £ Yewine n g\uef\ E}fﬁﬂbﬁ
C

,Ae“,\_.r lexen < A

lexemixe s, 0 vet

Ex pY eAN\O N

Ebj MM\} ) a\ye 0 N vorlade K~ P

_—

bexe Nz ror o of cellg '3‘\\:0!\ \03\""& 6 in M{'L

D= Mor no of celle under s\‘nj\e qme

rek ~oult in boe o

- on\7 erponedt™ 9fUey  Jovn site

Scanned by CamSnner



%“. T N voniuble k*MqP ok i dhe  dexm S oike Aohen w
R 'ee\ls ove %{oup&& . ti
oy P e | _ /' , i
g o ) ¢ &y ned |
Here N<® lﬂ |
D = 3B 1*),3 :léj:
e qire > \03 G)_n - \03 lﬂ’& - N j
e S !
(S U 00 O\ ¥A 0 R
= o W | o
( \
Chaves (FT)  go1s
e 7z | Hesds ATE +aB + AC
o ' /
; fiok
= o he ?;\ S 1
c\ﬂ)"*‘l AL LUbRcicn
s Covex odl Wwn~
S
tevvs, ‘
‘.“ S € [ \
Q-
7 -
AR PR (l[msc); AE.;?@ ac
—{ZC- ' A’ C’ \——/N\_J
EC_ S\A%CEM 'f'D- Qe \/er ‘\J_‘(
ma dermy L Sy LRI
¢ 7ot needed
| ——

Scanned by CamScanner



2 we o EPLS  in ghen belos K~Mop 1S

ar = C
& QL & G0 pE B &
60 oV \' D ¥ _vo_ O\
/r;\ o |\ \ (o} \ \
A | il \ ( \
P
Q.
S b) 2. ) 2 d) None
-
Qrones B =
_ 00 o) \«

\
¢ wme L AP |
T |

0
\'1‘

flee @€ ako Emenhial

A

-+ O is odso exenhol,-

Ly ~ Noxiabnle k- waf .

«
>

x
(|v><[>< x |~

‘lesz x Y]

Scanned by CamScanner



AN loneder  below -Map .
7

n e Mniwie & expve/xs\w&

&y

5y

s

of

ul

o

(V)
&
*\oo ol D

w| M
! ~ -
\r >( TN ,'/‘
ol L il
Crovas * 01
Q»D_ ARC
& ARCT —r=
_ ALD
ATD 7 _
’A‘EC = ABQ—
ACD AED

O

(1.1

ol \ L

,
¢

| x

>

HE

>

x

3
—

|3

\J

S

mic o d  fetms appeared

B

tee BD S colle &
Qe&ui\ao(\{’ ?'S’

@(A%CD> . ABC +ATDF ARCT ALY

A Lf

—a

Scanned by CamScénner



oY
| 3(@\;@( \

i “\:\'g\ﬁm'\ ' f LT g

’ Y
1
! - -
| :
| 1 i v
| ] . i
)
é

1
-

|
[
!
|
|
: [
|

.

Scanned by CamScanner



e i

e/

Scanned by CamScanner



\
.

& ‘
; Doersion _l_ﬁ_\_\_b bose ¥ and & Yoems

—>Dice
ct ' .
Cotversion iy possille

|

| E - E. e
f, adh &jm\m\ "o gk i d'(m_d—\-j epresentey ;
4 ! g
]‘ - B‘NQQI( c . . i
| QoNeYSIa N iy POSS;NQ\Q X— Ahe (0%32% Sy‘m\aol " 'H'\ﬁk'r

. g—‘j&\e\v\g CBRNA consishs of ok s A H"‘Q"‘j Focen.

le
Ej Qp_—_\.ﬂ@ a

i)
QO(‘D QD B

By ‘
= Qc“”)\g '—Comoo@mosmloxo)
o

| :

fra:
1 = &1 10
| ( L mcuon\otjl = C‘}\g
| 'O(D.lll/\\l)Oll(Oll(lO(
'{ ‘ ?//,r,,r 3l3ts 2 (297 s)

&

| e
| 14

&
@6})? : CQ—)\(,
@”)2 = Qox > uom)L

4 @Dml/omo (1
| (g /4 - Q’%ﬂlg

E_r%’ﬁ_cm dofs, -lonvessions -
= It requives averse operahions heg compared  fo ?Mﬁﬁw
(on\e c_ions .
S (ongide v COM ~ Q2 Oy Oy . b,hl...bﬂ)‘( i E a, )@'{ + an'-xﬂ’n
0 (=

Scanned by CamScanner




R

5 : LQ(). SWSB oz (1o “‘“)s_

o= =~ ((A-D ‘
W (o) 16 |
yid \o® L2128 K -
- (» 6 9,5/5 bo 1
Ha ~ i
[+ LS 6 x 2 |
Fifo .
0-S$ 6 x 1L
-0 . |
WO )
I‘.C., L\‘Q\O_\\OQ ‘1(\&4’.&.\‘.\4‘0.\ QD*(\N\ ASC’) ‘CD-hL‘( ]
do <" convension TS oMosed: |
; !
bt # Bt otet decimal TEM2S o x
- pppended ob-end :
@G)lbr; @'L')g Cowide Y |
C\\O\o- \\o 0,,,': C ?)2
P BS R R . /s
e O‘D‘_DD.L g QP___L'OWS,;C%
R o) ‘
l b b% QHD \’)1," L.\\D\Qb)z‘:@*\)g
B - O\ &
elf Lr Q\O\O "\\D]BLL C31'6‘(‘)8
2y (369118 ) = L'vaﬁq)g
‘1/\5@\6 '
—_—
@"l’)fo :(\A)I[,
v 2125 x 16
(oo
D
2) (26-3139),, L14-D)y4
Moo Conaide V

Q\oto.uoOL RN O‘D’O),: (26),5

‘ 2> el ixlypoal pixl
N]] > \7/ MHD,S;% T

= ror 3 .
T

W) N 2£.%12S
Scanned by CamScanner



& "6,y £
e &r 7 fgf“ T - = = > 0:8125
a Gy 6

= (1A+D),,
QA)[(S = C’)’é)lb
'y -
D =3 __‘i = - BB
6

7 oz
g"' o Cg‘z‘)&v

CQD)-L

~(120)y - Rad x-

Convervt 1nto  bae 106

O
ki N N
'
p &
30’#1%’2_

¥

L2k |

gy et 2 - oy pr-2 20
rLl«SY_ -0
‘ 11920

LS (1) >0

Scanned by CaScanner



M oo, f&&ﬂ&e\’\'\oﬁgﬂ:
- Tn \mgijne& blmc(j Ao, ol the b oxe used fo PYO\"‘d-E l

'f"‘“ﬂ““‘\“&e C\’O\UQB e bk &\‘3“&\ ‘\o\noﬂj dota M3IR IS
Yo, QN2 ;

NejexNeq SN WQPTQQ“H@% g‘\a-n ond quu‘m'\ﬁg B
used Qe ~p¢6~f€éing volue - '
'% O ’\S OClu P(Cé W H&B PDSA\HQV‘\ ?D'( r\reP‘%eﬂHﬂj e dck)\'(l‘

othevaize (% iy

N i
Theve o~ 2 wexvods  Ap fQP{e,gex\k g{ﬂ‘neé data

&y %‘%‘neé WQ%\'\‘\'\’QAQ 15Fmge(\'\a\rf0s/\

D) Siojnee\ V'S Complemen weprese haioY]

@) Sqned 7 Com{;\eme{\k Ye preseqtation.
ﬁ"f Tn al\ Qkove \(?P«e,seﬂ’mh'm& ‘Yhe  Ave do}ru 'S ve presented
{r

0 oMol gmm (.6 N0 Comp\emen\‘ s "feq/u‘nred bux V¢

deta s up(e,x(fﬂko\ i Ahe (om\emeﬂ\ (3‘Nu\ in 4he notation

on\7'

2 Resalt focAhe Guen dofa iy Some if Vs Comfement

O RN or Q' (omp\omen'k operation s "})C.“"f'Q‘N"“Qd hwice

(onsidenv  helaw fabe |

Pepreneiabion +S / 8
I
novmal methd | O (01 (10
(0v) [ti)
1S Gomplerent | O (01 {010
(g omdement (@101
e | (ov ) C‘O'Q
O LH)
‘ . o IF x30
KA 1v of x<o

3 t «»0
L] . ok { 2
?r’ If‘ b ) |;.‘l rf LEeo

Scanned by CamScanner



> (Md \
W,
v,

\“_\-

9 10N s Sl‘jmc\ 2's @HP\QM\&- notabon . (i ds

Gien 3l Comp

St avg o s oo fs tonp 75 apled on Save
: {

we  get ou‘ﬂ('wu\ value -
So apply 25 (omp

Lt o (ol

| A uf\&ﬂ‘f‘ié Nuwnlor ¥ (ibh  gire N vanges from 0 to 9",

' Snothcak o (oryerk o decimal by 'O;M‘{'j.‘

| - Ciéh
%f%’* posen
: : k,e\.h-eﬂ“ Neﬁhf% poLsex A 1 belod 26 16
| b g 4 L '
e

Lelgtjﬂed m@qw(h&a nobio) -

Odocoo
e ) s
Ot (| +3

I boOn—-0

/v*[ &to
Loy 729

S N hae Nofuon of vy s “maalid
4 WANO /

Scanned by Camgcanner




Vs (ombre mevkr  Notakae)®,

@) See A
Oooo '\‘Q)
A
ot
joos | - %

LI -0

aa@m\mg‘l@xmmﬁm%‘o%;mkh‘pdxs tovalid

s 1)

dmgﬂle_& s COME\emen’( Notakion : ' !

It s Nee Pom Y\ESQ‘H\IQ 3evo.

> Provides, m™awe 'mﬂje foe YWSOH“Q data Ahaq other natakions. {
while [?

ST perenik g me‘\ﬂ}\\cér code b Hinding i deciond walue - ‘
3ign }

Ta dhie Drotely oﬂ\~j MsR Qeiﬂ\'\\‘fﬁ ~Ne. . S i

A It ceveiby 5'\(3\(\ Bk efo%KQQ ‘QD]’ Conve\'lﬁf‘j e amaller size

giz2€-

S'.\(j“ed Aatu x_b 'l(ﬂﬁCV 3"‘;['@@ )

- The oddikional podded bits ove kopwn o &ummj\m‘-h/éauré bits .

0000 o
[V z to to

A 41

{oooO -9

Yo

IO -\

A o &% ,
I :

N

V\e Sm]\e&\’ -ve  Adato dror cov ko YePfe/&f“Kd N \Stﬂhed (Z'S

lomplewent  yYorpration fr 5 bit yre oS

-

o) 123 b 19% ¢) 255 a) 256

Scanned by CamScanner



The ‘gb\\bq‘mc) dofa  ave in &\‘rj\neé» Q's Comp\emen}

-

telr dectmal Nolwen owe:

)

-

—

= N O I L R
1 Lot ) ’
! /
| ,.l‘a_‘

A0l = ~ukr e -3

= S
boo (Yoot Vs gt oo

-

ok
s

,?‘1 9 ! . -
\oed .. -%

>. ,\E-_ﬂg l\‘rz_ \
7 A{ooo | .
1 e "‘\5 E

,5"‘1'\‘1\'1 ' A, .
Ao v o ' 7 ‘ ’

=N AT E3rqr2 2 ~IR

ool

=S b e g 2 Pty © 21" !
Vooooooo l = ~2ffh1e ~25g

LS - 4 &
i “al % 4
<> L0 W e I al digh av (s oin 95

- "‘l |
e

Camp\eiwmo* vepmaer\-i-ah't"‘ e /

YT PRI 5Gnl weiqhied code i MER weldet & A€

Voo C0Sidey An
Ol0

texe sign bt < o

[ )
R Ol0 © 00 ~ pool0d

Scanned by CamScanner



Pod rongidex =1

{ O .}Qq”)\b
@@% o =~

(WO ~ WA\D ~ e e e

} i
s

Al tte PCQ&eSL ex ol bk g ane Knao N o éu""“’“’j ‘0;3& ;

Ly Ik pevdanys 3\‘3“.\0.'&' exkNsion .

T .

Q. Sod Vo o{l(duv\'*nnj B, 10
e

¢ Leo to

L ORS

e

J

Qw«vf\*{wj o' ks

\
:
i
|

,91 he 16 bit doro @ew)\g s in g;amd 9's cngp\emer Nestetion, |

f&g decimol Vdle s '

-

o B2 O 4o e

( SRRRLET Hakn b

Sinee ol ave ® ONEN valve 15 I ‘

‘/\OUQ : . N o) ) _ }‘

P 1S dummy bits =) oujmod value s c/‘ =) _L |

Mep ;

|

\

“oldens |
RS

S29:plooopilol]

rSﬁSQ\ -

a—

\ 1° B (gnP - BV OPOANDN \

Z\Swp:@( o0 (\ID O

/

} &

Scanned by CamScanner



_ \Pyo\o\em& i,
$7) oy

k
B

i 1% = (rvdnnd

é i T'Ej’ - © 0ODOOOW ‘ 3?3“‘0\'&

I T :
"J7x £ 2000000 ( - | s &P - |1 000G,
~\1F 2> |pe0000!l (4 Cc“f,) N>

! mM=72

/Y\ )
. WW
M‘.n’;"L‘,\

) (- 537)0

' 539 10060 1ot
S22 0LV (0016D

839 ti- privio0oLs |

“S39= 10111100101

p—s—— T

D E =

5"3“ Wit ectension

K= Ko:%* ihHAcF ‘6\gy\ﬂk3(% I §$6v9+

s

1<

,i

.02 m,'é

Y = no & dRNalt 1§ bk Enkﬁeuj N ude
(JY\ WW‘:]VM
1%
fi= T €l

) X-Y-|

gﬂ"‘5 Can BC oNywred i:'ed,(7>

Scanned by Camcanner



2 — v

@\;eig\od COV“D N ‘3913“8& 'y (omplement  Notakiof
//"—-F- == —_— p—

» DNFL 1S koot O3 &ig‘ﬂeé CARRY
S Uoh'\\e_ 0&&\'-!\3 Q .n-b-“’ éoﬁ-c\ ‘\'\f‘e OVEL  eceuvs wha “n' ‘Q;V)

oe ok swiheienk o e dhe wesalt.

A OVFL does Wb occax  offex adding Gne Ave dota @nd one -v&

da%e.-
oV

2 Occuvance o T Ck:mﬁeb Q&S*\'u*(b@) the fonger sign bt in the

tesulk -

- OVFL deleckon

S |
I ,

Cin = Gomrj 3enem\¥eé hj a&&lﬂj dao 4hor enkers (n 5{9\0 Rl & ?‘
_posiKie ‘ - |
(ot = coy vjeﬂem\ee bj oéé‘mﬂ looth slgn s -

S PVesence. b woth  Cig 0nd (on aver Teguived fro dedeck OvEL-

B poﬂﬁct@%

¥

T Qam\ “{&SUUC wnen’ oVE-  Occuved onl»j-

e =
_— =

B c-) |

N}\ SR ) '
B i

C &—® RN SR G B oerflos & Shoud 'nt ocair
et

5 Anis 1S avecsey Cm«;) =) ~g4urL: -2

(;'.(\ ____,) 6 & ==

te, overPlos Aoe% fok occuy

Scénnérdmbfy CamScanner



B
L\ ﬂrl___\) e A 1w

“; f\\\’bl-

f \ g B v el —HA-_«, 4 bk que Ongaeng

N

{ I

O~ owdlony doey "} €cLun

.3. ' ; 3
, Oiu » %/g ERAYRES J¢
Om:) STy . LT oapeady | D -
(lm | D2l o
‘r" . Q
| -OVFL 4o
| \_), g o1 N Sleyy

8 [ = guetow oecan

Cq 4
= lboo -9
. - \oo | v
&
®DDD|

=y sverdlss  oecuss

Cor\c\us'\'orﬂ': s 1 g g R S \
TP L T dekeiming ONFL occuvy  we vepd fo fnos ool 'DO”'U{«
, 0

Qi Af : 9 ¥
- ¢ fex o\u\dmoj X9ned ols cav Poonuadest  notibon dq+
I o QVFL

? o) occaws theve g Ciy

. r ) L;D) OCLCUYR |§* ‘d\e"f& NS Céq)\‘

C) occuw, A& C;
o

i ) does! |
| ) ANt paecur plier O.dc“'"ﬁ Ve 4ve data A One —we daftt

(b=

fou (-

éooﬁ (-3)
(Doo | C”’

Q\JCYQ’\n D O uYd

oo Couk (:chCfao}cg wn fiead veyuk
) pﬂ\o\ Yegulk

oot »/e- rtp etz <13

Scanned by CamScanner



DRk +

R o\

%

. . {
E‘S (AR e
= (D-—(’)’\'TB— +g =) OVFL doey Nt oceuy

Coutr

b

do rot Pl'( '\CA‘FU’-Q W mdﬁ-

Javesudk Loy

i
ij/_ B A
b \ID
Y 46

ol #% i
@ .l \ (-} @VQ'FPL:Q occes

r{\—‘)f\q vesuld L Ol | ie, 13

g:k- et \’\'L( s the 5\‘3n ST S A A&J‘_;;,'st g\‘jn bk

|

i
t
i
H

; s esdt <
of 1¢ dure and  'p' s 'kltﬁ?’r g bit indhe €
A4 ovelL B
- i nee
e expresson  fi¢ Ho Occure o
_—
Cin 0313%
5 i b) 1.33(-5?;4—1?;
6 O ©O [») : . "—
6 o | Vo ' \q/{‘jq:'*\-m-‘j%
e ° d) Aq2 + *q e
. T U (] 3 \3 \3
(L o O O
L O | O
| I © | v
( \ ( D
&.0P = unC.nJr 5
1:0 (Y450 Linz ! ey 221 2% —v—jl
Bords A "j'—‘ i Cinz0 ) ‘?—“—02)1‘3%
L exPY s :L\i%+lj%
L\
wedhad T -
ouFL
// 1"j?: UF(’__’? 55 o s - .OC,{»@Q}’}V{ ?a..,e__ff&i a3kl ,%AQ)‘
{b - ‘ -~
= = g2l adding oo e gavt -
0?1:: | e wEO.yEgE & 3 et Becared
o (e}
o1 Olgﬁw_}lﬂ/& ). No oVFL
ooO [8)
ll?‘é ? > ‘W Fo JTo po1 (adding 9 p-w Jome +w "VFS)
k ‘el o "?'l:l'j.l?—\(—\){‘ VQ..QM -\ \—Lﬂd\‘s (1"(

Scanned by CamScanner



Now S0 S

Ty b oy
Conc\acion
R
[ Y EE X » & g\..gijn Lt o s dalq
Bl & s = o $) - sigw bit o e O‘QH
< _g'\c’v\ bt ot Sam of ‘
S x xxw - %
W oe=s F Q432 o Swme stcjt\ and
’ e l\i ove'(ﬂo-b 00‘-: &curys {15 Some '3‘\3“1
. ; )

£ oedlos occuw g s opPOsI of Sily

:"&D‘N\l}f(\g-iq'g na( Ciecuits

= [hese ave "QIS('CY-

2 Pesent ofp deperds on ([P Oﬂ\j'
’ | 2 No NGMO‘F\.} 2 no clock.

> Diffewent comhinabonal Ciccully ove  Adders . Sukdrochors, Hox,
DeMaux + encoders decoder ekt -

- Mux 1S kngwn as  universal combinotonal civcuit.

Hatl Add ev

Scanned by CamScanner



Bl = Ry e i By
For (VY ~ 13' . .

-

3 . H
o = T L
j D———) A®Y g i '

i ' - II
\:D———wj "CaRRY “ ' W

'l . A i oo e Gared L
H

S j r

i f

_ ’ !
oy (@) |
Mars 56 need * 6 '\3'-{5\&-'89&% |
HA ol NAND goded
. P9 ‘ . [

ij CCa«vj)

Jobeve e aeed S NAND galey

i

Scanned by CamScanner



HA with NOR gatd

-_— -— . 5
()

Sawm - @Y 1\‘3*15

Al
Yo
&l
—
—-Y-
21
Lo

(T ) (373) — 3

L—s )9 (e1)

& o éf)

)
\_\_@n @9
’{:DOJ_DO*L E
= B COHRGONC) |
| —FM o > 104 Qum);
] i s NoR 3)@3 neede d '%\3\- Ha .
'Hdlvg Qubhom%v i |

-

. DWHfeqne
. Bovo
Y =




.

NG AT 4 LG R

'R(j%»rj’i) F(92492)
1(3®2)+ 2 (402)
EC‘A@%) + % 3@2)

v ® 4@

| I —%*/ 4
‘ \ 0 =
e = == ‘cM}m
%0-(\"0-»3
L 1/‘3 ) v—% ? D'S’g’
A
;' 1
= " ‘ oY
“/H\’\ 00 J{L NANDINOR 36”\?*\‘ »rgq/u;ra& Qtr( qu(‘r oddev
RPN N A
F&A\\\ﬁéée\( .
|
g
' } ,1__:3:%_ L T ’
Sunbegry ATty |
> |

34\-\(13%) - ZF;C\'llql?—)
 WAGTI RN C:t,‘ €S 63) | ‘

CARRY
—
T
oy o0 ot i (® .
o n
[ \ Q |)
g4 XA LY
@) otk |
qu;ry TR ¥ L ddea*j ror?
walh e m3 !
2(*x®Y) + Ly

Hex %C\L@j) &'wj s bettev |
to use.- ‘
Scanned by CamScanner




) | |a®y .
%Q@)
e

DI

Fall adder . g NARD sadad

— —— e

L & “ X

.

ye
ke

BVE  Cicuk pro

§>fragt®3ﬂw>'

30&&; O‘N"‘_YtP\'Med‘ u}l;h MOR Sq’rtb'

Fft with NOR gakes

*“!

olp
ducey gawe ﬁuv\ch’gmlf Aqbeven A+ ol H’TND,

¢

Scanned by' CamScanner



Sat z WO YO 5
(’*Gj} ® 2 C&Nj\e bubbled ExNoR is Ex OR>
=C'T®E) ® 3 6!
2 L®Y® %, (double bukbled Ex DR i Noveol Exdra)

pt ™ ghe . | _

—_ .

ole ’\LGB +%

B YY4LgH 2

At gt qare

e e

(rxgaty) ¥673) @ |
" s i
L%'ht‘j'\*'{\j ) -L’L'\—j) : ; ,‘

= Yz Y N2 s (exﬁ%‘lor\ obteined fvom ey k'MQ ’

Rl Added woih ol adder

- — =

/

. |
4oy cﬁgak o obfain (Fdledser |

k deve ¢ s T hu\’P oddey

(3_“,\ " Fh’)

N by oddev: R

P s wsed dp odd 2 1 bk doda

SFA iy kenon on  one fall Bt oddey:

~ "“M is Wnoon of  one b bit oddev . }J

Scanned by CamScanner



R
S g ALy

l o odd ¢ 0 da'n Gaidhout Q;n) ot no A oA Ha

e o BFA YOL S N Y

1 ~ - and
0 yequited fs ang *AMe
i

Sveve Cin wefers A iolhad CaxTf
E"‘j_PIP@\e éo;lij‘ —Ajiii\( o 335 »

‘-. By Az er =

€ iy,

Sy
Cy S S1
p{r\a\ sesa\K ) Ckggsmg\sb .

Nake
To obave éiaavov"\ au A ,&;!(Co Ve aua lable A;'CCHJ (;‘f;”OAeLl)

Qm n bk Rippe Cc\“\] oddey

— #dle« v e dran of- operoh'o(\ in MR o@&(rﬁﬁ\n;‘ He
Beod esalt wil be. Habillaed
~5 To shart ’Ope'roﬁun W MSR addey o "P' "(I'W\Q Covried)

Wguiw_é 5 s Ol

| 3 Tots) v ipple. (_‘owrj '-!—;N\Q CanQ N shrd sperahive’n ”S@
| ) x Tey

Heve Tu-( S 'F{"“Q ‘}‘&t J@‘CM/ c{"FA’ ‘b P’(‘Odd(‘t Cp‘VYj

- Tbﬁms& ;LQ\"\X Tcg‘}—. MO”CTQuM :TCy)

Heve TQBV'S\' (v Wox hee b Proelucc 5’\'0‘5;[\“'1"4
- outpuk
l Tam 15 Hme duleen by FA do Preduce sum -

S il

Scanned by CamScanner



| ;
S . ot A MSR
&’ > T o ek e M

R AT AR

5) C\{, "l)\ﬂ (W o \f{g NS — ok Cose é&\(}j
¥ I Mox (_Team ‘YQ.,>
(\733'0& Caniedy
o ot Ve Stk

N SRFA
OFQ‘(O)HO(\ n ™ B

) A =),

Aoy me WQ)
e 3 romooobDL & de\

(

P

k\bnaes& r{a%encj (s veuired when  CARRY 15 genevaded

in MUR oddex C\'.E Ohent /\of\ﬂes’( Ao }h’:: g QPF\"QC\)

A- 6000000 |

EZ Pty by
@l\\\“"
& S

-.-37Q'\\\o

7; A i KOR L @AND

FA o owh A £ LOR

tz«oﬂ - kaao - rl-‘tbﬂ
Ex, Eano = tor = 12 Me

Tror s 274 Mo
g u-Bt e caxey odde v oikh L BA
EYP Total P‘OPU?)(\“OV\ Clelaj - /'Z}'AS

PR G wi(Toun) g .
-6

ks w1 Ha 2
e ARy e
(Ter) -

Beve  both conny £ Sum  ave %eﬂemké eacty offey be e g
£ WC o wning UFA = rockersrgms (W-xus b ue s (2 A
Scanned by CamScanner



|

Fu\\ Jetackoy

wies #

IO‘W(XTA - ZM(\ﬂr u,?}

2 '1®3® 9
FEm ( - o
R L2 - YT 4 Tyes 1yq

. = alyew) + vy

-

= &R
gecow

1@3@:,5
Caife)

A 3
— \"Q
B(H AL IS

Scanned by CamScanner



Fu\\ Sukrachey e NAND %C\M . 1
— ‘-_——_——._—. - : ) ‘ . :
@0’('}}0 P ¢ (j@&;} ¥ \jf_L

-+ _‘.\
congldeY ey “““\\\_

LLY® 1) Fyr 2 (YO T) RV

QOTTOLQ

Cge%) T 402 |
- (58).(n+38%)

. 5’—-@@%& 7'; (4OB) * + y® 2 03@?

Tox . Lok

Nore
—_—
he above CkfuﬂYaM P‘DA\.\CE); WM. ,Q”\[_Hoﬂ]ny Cven (Qi a}-{ A ND

30&03 avt Yeplaced it Nog 30\—6»5

B\Wj Sibgixachoy

5 TEis pexformed  Gith 2's (omplement  Addihol

e, A-B: A+RAYI

- Dw('\(\ﬂ fhis operation i ftheve % a carry then  vesult g s e
ond  Awe vesultd & Om;lQb\Q A Y\O\'W\O\ R)(m,
3 T dhee s o caxy then vesult Ugn i -ve  and cve Yesult 3

Gvalalle 1q  9ls CDMP\QMN{ ﬁm_

Scanned by CamScanner



Qo wad g ip NAND [,NGR ades g b implement || I:d,:[e,(/

Fu\] Subkvactor IS .._-j———

Heve 4-R
s A+ C”@D
= A+ Qe -
Ejl 6-2243 | Byv 3-¢= -3
843+ | | QA6+l
£ 1o 4‘ 3. 8l
3 e loo 6 : ool
_@ [0l =5 [Ws a's Cowmp fw(:-nwmy
3 Sodore ~Udofls -3
C&o Ccmj genevoked CORNT IR 110 (a |’ Ca_‘P>
o s avsue ) = H (odgieat )

» ‘e -3

| THee M sgued  Mede  cofrtol

o W Mo the . abve Cirewt acky o8 Fall Addey

Ax Ay A Ao
@3 &7’@\ §o 1 ad&EY

Scanned by CamScanner



il

-

-5

-

1 M= Ahe Gwcuie peks o Tl sdeackoy

(o ‘Bl \’\iu kw0 Yoy
|

Tt s Olso knowd oy anvercal  combioatienal  eiveutt | Date seleckoy |

Mw\%}(‘b one selector  ood 'FO{?‘\\'?\_*D Se‘:“?\ Céfvef%gx'

Sooda@d e 18 2"x1 | qNing of date i0puks

Wwirn N selechoq UM%

Selechon Uney g yted do Seleck cn\\j One ;(\PU\— ,\—D Q,ngr Ou‘l‘Pu-l line.

>DiHecent 8ires ove gxi, wxt, 8xi, .. 2 k)

Q-
-

:
R
=

No of =lechon \(ne)g" “(C’CWE'GA Q)\’ YAIO‘H(X| MUXx 7S \o

No ot selechon Lines fequice fov  Nxi Mux fs log, ®
noB

V.
fer ! ~

Voo bR BRI ART A AR I, 4ARTA
[ Q ]

Scanned by CamScanner



Yo é{&\oy\{(\a x| Mq)c' F-o‘ &%\jv\;,\j anl M‘M‘ G

—

Bo 4 and yatrex =4 No of AND gaby .o
No o OR gaker 1 | ' No 4 OR Qudey
No o NoT - o No 4 NOT guy -y
Mo—ob 0 Site 4 oR godey o gn
Stre of- 0R qabe = Y N

Sixe of eackh and gbe = 2t wire oF cach AND goke o

S
’ ’ Mo O‘F' 1(\9«;}5 veq .R),( each #ND ga"re 7o A%\‘jﬂ 8x1 Muy 1'5_{
S+1=6

-—

t:_\-, What & the olp at Y in dhe given ke lows

A
off

~
)
>
—
Q
S5
~
(&)
-
v)
D
[o) ﬁ

)
=<
V)
>)
>)

o+ ZBI( 4 AE—I[‘{‘ ARI;

s AR+ AR - AQR

Scanned by CamScanner



=

V. AL +ARC T ART Aol

2 ZZQC‘]"J\(&Q’){ - AL ®c

e IO A

P SWFTSW = $AW
F- 5P¢57-. G $OP: OO W
F-; V\]@ gt®‘s'l_

®

, L 3 g T By S {r\ot < Ing

PoR, Tk Save  imvbont agplied

Scanned b'y'CamScanner



o T \ R Travel  pukh

~——
o]
o TNQR T M\)x+ TMu): T Sng
| T +
Ny T TM\\F * Tuor f\-TMux ~46ng
Conglaer e

Crtuir o belons

M_ux i—pum%‘on sélechor

@ 6‘““““'1 e g 1 me\"(\bd§ uted to implement 0 vaviade
mec—Rm

Gy w20 Qe

diy 2" 330

- while mp\ew‘ef‘\"‘(‘j Wiy 'L“z:l

e Mox ol Loackaagd
e L of mpuks ave

selechon liney and Aoty Wpuk ot Mux con bo g £
s kBl

Suwhie imAewenkn who g
e\ 53 the ’P’n WP 2T R Sixe Muyx (N1 *ﬂmch‘oﬂal

Wwouls ave connedted o selechon  lines ad  dotk §apuk foc Mur

con be 0'¢, \'s ‘ P(GQ 'mPUk\', comp\e'meﬂ&’ A «p(eé inp«.«(-‘.

Noter-a

Wi QN\P\emeﬂBng 0N voriade Lo osiba /Ln";:l

Sixe mﬁ\lx, ”m.ﬂdk 8
not needed %m ol de\‘(mg ( Gre @awj

W) b hot s 50’@ 3
aece d for on\j some ﬂ»«nc%‘wg lide C&m i FA) |

Scanned by CamScanner




T !

9»jmp\emen‘: FCQ@LB: Sien (\(’L(b\,g Oekn e

.
-

\’S‘\f\ﬂ Q}pl “u)c C'l“l“/r) |

AR C
oo© \b
oo |
o (O E
[o G

oo |
\o( P
tvo |
S ¢

- ooer [ l>

AR + A oL ) CG}?')

-

Scanned by CamScanner



(et Rafee ?/P

7‘b fi’é?;
@:06@5 N " "
Y BI@}@;\
‘ ,QE )

-

9.‘ One Mwyx L oone \(NQ‘(\-C}( ove g\lswed o \MFXQVV\QV\{- 0 VCATl‘o\le
A o What s minimum 8ize o Mu needed
< v~ :
ﬁ I - (Y .
GWEEL @y "'k (1) Q:n“xf ) None

y

TR for o Mue b ltplement ) wotable  Ainghia -

7> Implemettehon  +is @Mj ~.

< R@@UV@S Mora 56405 Compared Fo Qn—‘ﬁf Mf'u«)ﬂ ;mp(emm-]zxj‘/oq
= Ry "% M ko wmplement N vaviable qQAnCH(,/]'

5 flmp\emmhﬁon ol CompPrex +

) _Req/u\wﬂq lea 3a’rO_w

)

s Teoglement 4 wion iy mahices

Sum

w f wx( Caxrj Y ow @@@

Heve v @ &q‘('(‘,c_, 3"4 b A M.\s&—?an\
Scanned by CamScanner



« 3 1

‘;ﬂﬁ op¥e whh 2x) Muxes -

e

——— | —

. , . ; -
ST 1 Lke funcBon implementakon with g7 muxes.

Q. i no A grr uxe, deeded do implement i woRr Qote g

o 1

_ X o aedn e AND gl 1S

NOT 3&\& L

\THEA '
gy /
_ O
b AND S‘**“ ok Q¥

”"——__-

- 7 Lar)= ZMC\,L.3>

Scanned by CamScanner



¥oR B x NoR
fOCP&S = 5_',.,\(\,7,> ‘ Fl)2 5 C0’3>
I
T I ~
A c:@l A @ !
T S S C

S Ye@u?»e oo MOxen “.Yé’q/u;'ﬂs fo Muxeh

- Al e o et Ye@u?re 00\7 oe | Mux -

DA universal 4 devived 904c,5 veq,uWe 9 Muxey .

Eroble ok i o Moy

—_—

“Syve Muxes ave ééafcjned oth NS Seecial contiol {aput Kndon o

evabe npgy .

-> YSQFD\“C oW
30 Cj Yo P‘-’rfmm a\tj OPC’\'OH\N\ the Max W\\r&% ‘DQ \vn Qhob\ec{
¢ordition . '

-5 '_I_gl N \ .
Mk disabled Ahen s 0p ol be ?wce& o ! “‘egcw&\&\s
0+ doku 1“?«% 4 Sa\edw'o(\ (:nq»

Fhive N«j\n erable -
— _

‘U fox enoble ! ‘o fbr A-‘s.&\a\e
3 1% ~ B

Scanned by CamScanner




Aehve oy Fogdle -_

—TTT————— e

. Demax

\ oY\ ‘
2 THis glao koown b Dud=a Arsh\mw@{ one mcm\j wlethor |

setial 4o qbom\\d celechor -
&ﬂf‘dov‘é e s Ax2"
"= 00 g bo/fn with N Selechon Lines
> Selechon lines ave waed ho seled dhe tpul I P oome ofdhe

(ﬂpu}s.

- VDTHtreﬂJ( Srey ove axy, sxy, X% ¢ % wo \xlvf

92 Mo of seleckion lines veq b desiqnioy arase demur i 8 |
1w Demvy
|
S, Sb"_‘/g Kl
j :r”—'ﬁlﬂl
- FE T
X AR

—-—

Scanned by CamScanner



BQ Coée‘( \

S TS Gred b meviory aédms\ﬂj and chip select & pplicakoy

')

MCMO!‘j QTSQY\\“MHO\”'
= No geleckon Lines.

> Yhundod e 1% *(\kﬂﬁ[@rﬂax)

> Qe Decodersy ave divded A QHP&S hed deperds on ifg Outpek

fotue -
] | . “
U Achve ~\'\\j\'\ e/p Decod ey - Omj o ©lp hi- rs hxjh

@ Ackve (oo ofe
e Decodey -—son\j one Olp bit is (o

(

W
7> whaever the Sire of the decoder and notwe of it ofp
othev 0p bik.

s diHevont to au

alm»js oﬂ\j ove Ofp ‘ait

Achye Ngh O_k) deadev.

ARCOE | b/m;u:‘gj_

’ o D
19
:D_ol

fichoe (oo 0[P Dreodev
m
O D I
A " o p— B L
_."'}; O |
| O

Scanned by CamScanner



| el
Dét‘ia_\e( ’Q-'S fQ\.\f\C\'\‘\\\/\ %e_\e( }01,:

—_—
—_— . . oL
. ' ;

> C\enem\\j fc” Sre decaley “15 vned ko ;?v\p\emen’r o.ﬂe N voviak\e

¥

,czw g’UY\CHU(\' 7 ‘ [
25 Al Aunciomal dipuds dve - conredded b decaler hapuk ond mintermave

-
S —————————

tonveted o nput Pot R OJO"'EYNAND guie '

4

5 Teplement £(ABLYz FuaLVi2eui6)  coith Decodér
Ackve ler\ o/p decader

I
F
O
| ) . Do ——
l ATT & g
o} R Dec 3
( — =
C 1
° o4 ]
I
] I
—
‘ <3 OR gk

Achve oo Ofp Lecodev

dec

AR
Y ew o WL

\T)-—"a NAND qde. k
i

The N:n;&\;‘reé e fos exp\'éA&ioJ\' Rw He

=®)

Cj;"e N below i:oﬁ Yam

— 0) (BB HC) (R4 +2)
| b P -
A A ; &’—(&M) ) EAw) @+¢) (py Q.H)
B —% pec s ) Bet Aces pQe
H_—JHD ¢ d) None

‘p(ABC> 'Z‘zr\ L'/&'B,Vg) = HMCO(Q—I Y l%)

P05 expenin | “ARE=FRT+
(A1) (#48+¢) (Arrre) (R4T+E) i

Scanned by CamScanner




@)

pos - (Brc) (A4 (ArB+C )
° : "\2

¥
¥
@

Enable iﬂp‘*k' n Aecoe\e\f:

—

~ — | :
Some decaders gue” A%\‘ﬂ“e_d owh pecicdiaput knoet oy engh
i(\p\,\\-. |

- Rl :
© g to PC'E’-?DW\‘O‘\j opexahon the decoder ¢houd be evabled.

1

= 19’ 0 r\ (4 n '\b O0lp ée d Al an eé C Q) ; !'D [N\ be i\h( Qd
tny 3 / C X ‘\S \S ‘r\ UJ\- X } \'h (H
oxe P 211 3 (o

B oo ond & ache s o/p decodér is disabled @l o

[P lDHS @l
be forced o Y\fjh'

N .
’ ’f‘:; e enode fapat is  ved fo implement

{afgof Gire detodey with
credller ©32¢ decod oS .

Achoe (Rqh ofp decoder f 5

Env

Scanned by CamScanner



Ave. (oo O/})JC(.O&P‘

‘o for en-be
¢ F\)( &T&B\t

e

E‘JT—IMP\G‘MQY\’L Ly AG’,CQ&&V wy Ry

-B‘“Y“\_ Sxe

)
3

=

v

@

o

v

(- O

- )
'O 6o ld-‘sob\eé abey
© l\o o =0

0

dSuble ohen A‘; I

Scanned by CamScanner



\ Qihin wo o M;')_ decado Mecded o fmpewment vy decodey

carkhouk u—siﬂj Qx;\b‘q Hla is 3

DQB\D'L%

@l D/0 O A«t&u

L o8 Dy Bty
N1 .

o~
dxubde “when &Z‘|

0

\\@%

g Ne of W GFG\{'S\\%Q AQCQA,Q\,S needed ' JN ,:\Mr.:\emem‘- AR

e deceder s » q

Bx6 r
LS Y 8, I Modec degpdey
2T ST

!

Gj - 1&9\@»@(\& L‘xl(,—clecoéo'f'“\’:“’\ ’21*“4. éELQcLQY

l
|
| \
g #RLD ‘(h\l\\ ofp gher ‘)j
! pooo| Do

ol Dy

loo | | Dy
L De

Scanned by CamSc:emner



gﬁ Cd@_f ' k

Tt pe\"s’oxms &e(.oféu's 1avevLe »@\m@\-‘\m\,

wandaxd Nre (g 2"k N

= Aluwoys mnb] one Hg\’l -‘sicjnd\ 'y pevvnthed o ourput .

AD(&&YU\\’ Niges, Qxe gxle lx g %Ag.‘—-l“)("\

' T 7
L | EXEEAETS
I’L ___—L F“(OAC*( P_5 EO Ol oo Of
Ig ,; 6 0o \O | O
[ | 00 O\ I
\:11'\'13 QV( E(
— 'S"LIJ

i €y a7 jo@\\ 00 Ot {\ \o

q vol ¢ !
ol ¥ [} L
°i|p Fs)‘ } )c6
\|]—( J.'l '5_5[.

< 9l v
. \DI o) * >-L
L q
&

¥

¢ . gtlm\
> \/f Coﬁ’{'Zlnf\S Move k‘r\cm OYe. ‘mjh % ng._(\oc , H\ef‘ "‘_ 'S

inolid (P,

‘R:oﬂ‘m EﬂCoo]eY .»

— J

- = .
It PEXIYS  gne ¢ Mol )\ljh S\‘jY\Cl(S ok ilp.

STt Je&\‘jneé wih one  spedial Bfp ki\:(\/). t

on\j .

s
&"’PA\? o the entodex becpmes valid li: V|

N — N—

Scanned by CamScanner



|

No I\*Im"':('&'\'lw

(Cuq’ it o OM') g d 4

sl ol o af ©] 51 °
¢ l ©l°e JP - (0 °o1°]°
E\ :IO I( EL - "ia:(‘

Mqum%uule Compacatoy ;

e, w e oR am)

w_
N
)
.l ol ilp e 0
°
2

STk {s ved 4o (ﬁmf'nm jvoo Mo(jn:hkle)g Cvam@

FA((B = Z\B
50& = AR

|
Scanned by CamScanner



A R A-R| ASR | peR
._60 00 ) S p \Je‘e
000! ) © £ one dudv Ste T
Q0 D 0 o) "
oo I D ) U celoeabon S =Y
{ DO .
= G . ! 0 May no 4 CQM\Q\AUHG"‘):{)-Lr
o1 Of ( ) 0
ot | © o 1 Copindis)
. AN
OO (o) \ o y ]
\, - q % ,
wor |o 0 Facn - c- 92
' : —_—
(D 1O 1 0 D' 2 i
N L S
. [] 00 A | O 2 6 |.
' 5 o) | o \ (& '
oo | D ‘ 0 ,
(ol 1 0 o ’
‘ i'
T n bt compewotd’ |
ore ats sixe = N bk ;
(ortoied Rod Site s 2N ks
Mor 0O of combind Rors o Q_Zn
o i 0
No 0;,1 A:B @Mb\rmhawﬁ 1
Al n
NO 0’,' Aé& L b 2 ’?’
/’f_ o
2
. 19 0
No A4 aon X B k=l
—

]
No of ASR Combinahon,  that onv;Ae h.'gh ofp g 2 bt Gmparabr

_6
. 2N Y ;
ey 273 21t ey g |
2 - Ty T T T ]

Scanned by CamScanner



R Mo o ALR combnahony Fhot pvovBe l\;ﬂ»‘ ofp i 4 bip
& pavakor s, PR

) N o9 3
e 27 00" e 95616 g
Z - = T T = zlop
2 2

S'SVG{Z uen Jﬁal [l‘YC.uf]CS 1

=> AW seguential  civeuits  ave clocked circuits ené ffre@ueny
of the tlock pulse computes the ofp avival time,

A@eﬂem\\j (m?ve\'sa\gak); ava US\QJ S A&%\‘gﬂ e mq/ueﬂl'\‘ml
Civeutts.,

s 0 the giuena seguenbio)  dircuit i the clock 1P signal iSO ey
1O changes ave Pwﬁ“‘C at the ofp irvespective of P dota. .

- T opexale the & for Seq/ueﬁb‘al cixeuib  welioble opevadion,
the ™ox elock —F«eq/uean o be appl ied s lew thay '/%pd

Where dgyis okt propogation AQ\anj

Contider  Yoclow  FA

AN Oé@()w\— Pe(miw becupse. F- s [e4y dhen Smiaimum
dime Jdnj given

Scanned by CamScanner



ol ’
2R Loveh e |
e

STt i the Pee _SMLKG_ b o \F“P Q\C’P

Q- sek = It Sels e ‘g olp

— 2 8 )
e L,
R R"Q@t—,fﬂc vesels e & ofp
OheveveY Q=&  bew  Ehot %jPQ O'g’ L}P S (onSidered !
en vovolid '
= I orfaing Memory our Mo Cleck:
SR NARD Lakch
ﬁ/j{ );;/’T )
8 .":b' ’6?76?\
|
)
W NOR Yodch !
’_—_”———_/
s, & |
Moo
o Q ] ; |
0o |N.c .
0o\ I o
\ © 0
& Co[ o b fiavaue)
SIS |SUSSS———
Iy

Scanned by CamScanner



QR Flip 'P\QP

WA otk pulse iy conmecked 4ot SR lakch hen it atly

R ‘F[\\\O F{OP

R
CS> e .
C\k
C 5 5 5'
(e> b

(n

oLk
cot T VO L R 43y
MNCQ> QE Qt+\ &t‘\l &}:1'3
Qi : Reent &W(f’s)
Q. = Next eiake (1S) s R|a,,
50 thtdt
o1 /| 6
Il o |
L X

d
Scanned by CamScanner



Che

‘Tow\e\ Th o e procew o c,omg\aw\ef\v\%r\? ;Hc_ o)pﬁ - o FF

}D‘( cath tews Clack

- Toﬂcj\a $ O ueed W 'mnkv éé,s\‘cjn-

oAk WM | -

g (-
) \ ( 2 ( é \
l \ . \
) c’t ‘ Q\:ﬂ STOLS @‘ctg .
0 |
e © ( R}
ofF; \ o s
Qt—v\ - Q\f

RS \3‘\\' (N % (oY
R

g &')_ Q( ’QD

- O GG 0O
@ o
"d"d

e
- o ~d

g‘\f\nj\e IS P\\‘c ﬂHop_s

~ bxeon Exc vt Bon \mE\Q 1S éoﬁjv

TKFF

‘ . o ! v .8 ‘ S |
J i
TEF DFF (Ao 5, dteect £, delogPF, dunb FF) |
Tek T4k

Scanned by CamScanner



7,
o 2
N
e
‘F
4
e 2

S IE S Sawme o Tk FF except J4 k ox Shoxted o «H‘\ej CUYQ:

' @L)/uOA ()Jgoo—-lg (_'S:k)

OFf usiny SXFF
D
T Q
— O _
¥k @

© beve T £k,

SQ/. TQ \M{D\emev\’( OFF w:if\g TKEF e qu,u;vt

| 6) pOT gkt k) wABT NANY &) NOR
v~ ]
J) EOR e) art Mux 9, ij' of fhe abpve

70 Nok gake @an be rmplement oith ayy,/f’—g(‘ven s g4

00T N EOR f;jb—’i

Scanned by CamScénner



u P:ﬁbp Tadey : e

—
Sfach FF dole con ke divded dn 3 ways 1
& tenew) dable |
U Umm@\ﬁf ishe dable

() Excitarion table

S bhenexal duble kells “FFS nahE-CTgb\es thot ot dvawst S b awe
geresod duvles
A Ohovodevich e fable  Yells the telabony blo QLA QA

- Excdahon {ab\a ‘e used %o éé’é\ﬂ‘(\ any gjm\mo Nouy seqyueﬂ%aj

CwLuit. !

@5 " Peesent g&:o.){ Cf;:pedﬁi)
By & Next ghale (Reos)

b=t ‘
Choxatiedshic Aaloley

| | QL-\I— T®®JC CCMYOJ{YWHH’Z
Qeyy = 0 CQ_Rmodc(i&h‘c

€4, akhon )
TKFF SRFF
et
13 1R @ Qs
T & er\ ® . " L3 J N
m 07 o] 'g‘ﬁ 0o o\ (D 66 © 0 S oD 0\ o
00\ \ _7 oo | _\_‘__ o[ I/{ f
Of1o |»® Di1o b
o | o | 7 O (1 (v} -
o—’-—-’-_— —_—
VB 5 | ( ©o \ S+RrQ
: (0 ¢ | ¢ j | o | ‘
0 0 \ I (D xr
Toge v |6 LV x

Scanned by CamScanner



" Extddahion duble .

Ak Gule dux .fargek Sratex (Otl Qu)

- then &e,p;ne 4“\6 .‘/P (PDY 'H\Q Qvoildb\e 'FllP H,op

T fFE

A
,—/__-—_,
oo NC
! T Tople
S S =y

Gecihion
JobC
O Ry | e
_ﬁ oo Necharg €
0l —— Divect ‘0" 3Jp
o
o \ ‘l\ ‘-——-"fo%[e
3 Direct 0P
¥
lo Ly — -1033\6
1 ~——Diveu' 0.0/
e
A D AO -— 'NO Cl"\av\je _
‘ \ o \
p Diveec"0 " 0
o 1, le

sk emh\ﬂj fabe eath @Ry, ik phecked
| by possibility 1 DFf £ TFF

G« Br 00 e can gee & on Nochanye () Diee ‘o Ofp

|
Scanned by CamScanner



apef
it o =1
% /gy (3R
0 o Do —WNo C‘rmwi'e.
O | — "o"sepNesekr 1y R
O ¥
® | \© -—-—'\|'*I‘ﬁse,’r\oj9>
.
| © ol ,—\O,:{Q&\:jﬁ
\( [00 — No Chcn\rje
VO — " s \:)j e

. - lounder 15 uted to  fount the vo a{)— abdes - g

ABan ste s gvarlable Pb‘(" ovne clock E,jcle Lwe. i

2 n ok counkex producer mox 2" Srades -

I ik coanter 15 Used to Counk all o0 Stadey Ban ik 5 bin
. ) ' 0‘!3

Coundey O%HYQTSQ_ s wmed Counder
—

<> Mod (ounter is yeed o Couwnt dhe. -}qvge{ no of gtodes oo(j_
SMod K counler i wad to Coundl k No of Sades t

- Jn ~veal fime UPP\\‘CQHMS aod  csuntey S Geedyl Aron 'b(«\cwj

(oufitey, buk e(eax‘gﬂ tosk b lerer Mod  CounttY s pmore expensive
thay A,e()\‘(j\n st of b(omj Coutex,

> These ae dwo methedy 4o desiqn o coundex:

Q) S\jf\c\wo fowy, ounex

) A%M\nmm\p} Couvitey CQ\PP\Q C.ouﬂ'k")

b%kjﬂ of-

—

-5 AU Plip Hops!

Sjm\rwoﬂow) Counder

tlock ([ps ave Confected fo ™man  (lyk

Jenerator o Mo o ijps o defined  with excitubion -%:b!e'i

Scanned by CamScanner



QP E &'L&\@o

(('),CQ'LQ\QBB -

B, Uk 0 Q,

= QR

Loc 1, 3 2. Ro

-

8y
°
(

00 61—\t (D
\

\ r

T (‘-Q'LQ\-QO} = &0

A (1)

P E—————

M 6 up ounke

& Qo { Ty

® c© °
o o | 0
o (o |[o
O t (
(o)
(

o=t "To CQ'LQ\QD’) -~

T2z Quantt,ag,

- Qb( Q.+ Q‘l\
Scanned by CamScanner




s et T ule @ clone weq a4 3qle Shach wakes wed  panler
desiqr expensive

i‘]»’ DexigM o LoufMer fot ‘e thdes o 02,6 1S awmEp

&)ﬂilﬁ _ o,?bren,');(s
Ny Shte Wpec.hd
sk Ayt =4 (1) |
roNg S FFS =3 | , . -‘ !

‘S\LI devive erpresfon bv T 478

0%\001\\7
.

91“ ‘H\Q bQ\D\Q d}(,\%{c\mg in:%',&\ OJP Clt \_/ 'S \0,_“ \;Qm\— \‘3 OU.‘*‘]DQA\_

Yool o'y’ b Mert 3 codkst

N

i3
o) Let,n

b) 0‘br0

S\«o,\

d) 0,16

Scanned by CamScanner



Q)b..o.o.t}“,. ~ 0y
i: /\b}‘l\l'
% C) l/b.)(.\
‘ d)o., 0 |
11{‘ ¢ D awes
! & 0o |
T | 0
: T © '
| Vo AR
H ! ' L
- G>Q|be ’
) T Q ) g \{- !
Ui Q ) (VAN
d ; ..' t C) (eD (|

'1 CJ,L T Q & ' Cl) Dr.\-} 0-*
oy '
T AN
1 ol I o
’r o\_‘/‘/r 0 (o ' !' \l |

QK vo & Fhs el v A&\Qjﬂif‘j a counter fov generdhbing

B e gredes 25.0,4,3,0,12 6,8,3, 4 qud tepeaky 1S -

(vwen sting
Se
!j { Dccf(‘z“(\i{e‘?_r\r}l‘_i

Theve s no vepeated shre
tighest gy 713, = (1t01),

Sl Fls ave needed 1
Scanned by CamScanner




© : Minimum 1o o FFs veq o .PfOSM'\"C) Ordrmr O/ 2,V 2
ord vepea¥s iy >

SD\ iy » b}

= : ‘

(e S‘\”‘\"g & &R

Make (! s vepeated | hence thic (ﬂQ\‘jn (.?Cbu;(%
oddfional Frs woown on b damnmy. FRs

Mok | "
Refore uﬁiﬂna the excitation ’Cola\e. ol shdery  Should ke
dishantt )
] o o | | we uve o dmmnj S;—\\\,‘p,gl\op
— | y i . 4 .,
<QDJ>\M@M~]\%
} ) ( !
1 o2 @
L ( ( ( J {
S  Oonsider Yae Cmdduﬁ&n ‘%7-!-‘)\6 0N :
; “F ’
B T B R Ry P - |
® °© © \
o TP briis
L o © )é’%«gv\’c No ese Bts ot
o | he Eltheyr aM ‘g
bioo AR
Jowe need R P
ProBlems
.
& Glvev 0.0,\(\,(;,\,1(3,3

ath Sebe ~vepeated fov o Hmes,
Pox é“g\'t::s :Q‘)'L

Qo &\ &D

& ©° o

o © -

© 1V & " We neeq

o | \ ' Q Fs

\' o o ‘

VoD 9 athve Ff

{ . o { duw\vﬂj F

o ( ]

Scanned by CamScanner



‘> G\\NQ(\ VS ,\j 0

¢ ‘qul(Org
Hor walua = Q SQ),
S92 alhRae FFs meeded
o s vepecked e 4 beme
3o we need | tug Dum'?v:\\ P

9\ Qo QD\' le .
® o & o — ¥ he
O < ® . )
D o) 0 \ .___,lr\-l tHr\-L
l D o o ' o
AN S S O T

S ® e need Ly FR

FL‘P HOP (onvexsinpy -

- AMJ forget  FF cad be jmplemenied - st avacloble “FE Tqdh

Peotem rg(g’( ek chovacleishie tevle  fy, the J@TCF.\‘ EF bhen

Cxokion  {zBe p’w wao{ku\::\ve‘FF.

Dee sty e TREE

=
o)

=D
k&> §
T8k

|

Scanned by CamScanner



8 R & (e : : TR
LT TN F
" , ‘ Uy\
CUr P B J
N ' 3 ifp vaND
| 3ilp AN
|-

Scanned by CamScanner



< B axdabyve JMcj‘ruW\ we on (anclade

MRS wequives g dive 3ifp NAND £ fwo 2P NMD gy
*%\me ernove. feed backs f S¢jp NAND  Gotey  gnd Nﬁ@”{
-\ ‘ -

. 'f;ﬂew* ’L:@ NAND'?]M Hen r\+ ’hﬂﬂ ‘b SPEF .

FEREE Ui aife e gabes.

—_—

Tkes Uﬁ‘mj TEF

Roblems
| - reReT2

! 3) Qe SkF’F‘ ',,M[igmeﬂké w{{,_h TEFE

Scanned by CamScanner



Heve &b‘j Q;(\c“r\] S0P ex P"&\’Siw\ Non € ()‘F @PE{T;QN; W\Q!A"C\NB

%o s So ve Red Pos
=

K
S|
3 &

i

bﬂiP ?\bp T&ICJCJE\’{(\nj , ]
\
"3T1?33cxiMj v dlso known @ Llock{r\j .

"’Tf“‘jjﬁf‘”j is the Process d opplxj\'ﬂc) h\‘jk gagypl on  tlock

tewindl ob our desited bime  jaleyual-

> D¥ecent hi(ﬂev %GW‘HLLAC.S N(4

U') ve level ?
Gy ve Jevel S
i) 4w edge

level fn‘qr]ht'd FF
edqe biggevd FF

U‘\J) ,& odje_ (l J jJ

- Roce Avound éanéi%‘oﬂ(QAC) OCCUYs in leve l k\f%e%ed ’G!"PHOPS'
Hence edje_ h(%e\c¢ flff) “(;P ~ ke came ﬁamn‘ll’av 1 YGaH‘l.mé

opplicakons , byt  schmiH h:‘ﬁev (()ulse '{rafner) s 1equired Lo '
J%\'ﬁn{ng 6433 {r\'ﬁemd N\P 'HOP 'ﬁov PiOviér‘r\-cJ the “jh S"jna,
4o clock tereina) et geeds .bz‘3e¥ hme nferval.

Scanned by CamScanner



e A J(\\\m,e\( '

MM

T % enaded of kb Signad - kimes

’ <€ [evel h \\336,(

N, S
Ty FF evalie bene

—ve laved

Fve e_ége teiggey
PRI R

ol N AR

Fre @qe

A FE S epaned ema’ﬁ on€e 907 eoch ajcle : fbf Sho(P H"‘@ .

qoneet AR

i
Scanned by CamScanner



Ve eé%e \_ﬂ(icﬁev

F* )
P—@{? Hiol
1 eéje_
AFE s evable ei%t%j once fov each cﬂcle R" ghu!— tHme
» . ¥

-

Tﬁ: 7 -

— o e - 5
I 's oty knowo oy g’\eobu.{nc,j divider and MOQI'L Gy ey hey| )

=1 i |
§ - ; i

» & f é

: “ |

1

i

o L\wﬂt[_dkm) ko

le—=-T —| .\ |
|

T:
o T —

Scanned by CamScanner



S To beleos émsmm what s Hhe ﬂrea}uenuj ob Y1

S*_“?,’ \

o) okiy k) swkHEr O 2-S Ky DNen

T ok @y By S

i1 o | | 0
1+ 10

’Qodr_ o, %/'\g\%'t ~ Soo k¢

i 3
? v~

9) ' pSosdvr O qs@ft 4) None

Ve "
“}

n ovove A,.‘cx%vom ’pmk';OH%‘ when OR qote s -ye,olafe w‘qst-h

AND jak- Remugd ’H\Q AND SQLQ O/p S oduoo.ﬁﬁ 4] fb' TQV\J

TP prataces 1o Charge e O (e L Tus e ofp o is o shoiit
Line MCL"CJ}‘ ov (ou) ;

|
Scanned by CamScanner



me o4 Rippe wgf\s&j\(\c\'\mﬂoﬁ CNMQYB-.

‘ Connecked
’50“-’“@‘0\\j TFF ae  baken ond o T ps  0ve

1o k\yh S\am\ o\m}js | entiubion kable is Mot 'YCq/uwed
0d
S Maln otk 3enem\—0¥ is CD{]YEC;‘-CA lb L&g £ Qn\.j 0

-wcwmmmmj all clocks  ove convected 1A vipPle fyematt -

- I AQ\T\ fest 1S eheq\bex- 1k s e%PeDMWJ uyed . 96(

<

aqmq,\wf\oj cision OP?M ca’oon : _

4’& ~ve edye htjgers

CE "_ by 4 by “ bis ( bie ," t4) ( by 'lvh?.l“
— Yy T |
) [ ‘J&W{

B . T SR |
c

0, —— T T

@_u
3
8, |8, St Circled Ones vepresent vhece *oajlé
2 JO‘,\C: occuved - Qoep Ct‘.e, M}h o [o»-a).
(|R/|2 0nce o fvgale i -
/(“:‘/?Lz 99le - is ocdlved v tha ge
Kg/\;/ Y the b valma(f'.nuerse> am  conhnue
o |/0N|5
: .@}Q ~Some f’abu,e unfil vext &397(‘3 occu vs
[OIN [
o/ Q 0 The dkyee ) f;b,‘nl,g };e!p 1 JQFga}rj |
o  |ez the tale @1 Fhoo b ol(aw"*j ol wquly . ig

A ka(JCCu'r method i
Scanned by CamScanner




R \Q\‘l' Amﬂ CO\.\Y\kY

177
Fve edﬂd ~ donf Counte

v

—ve ec‘.je”rFF — UPp Couniry

- f_ibY prve 'b 2 \‘):lj ‘O{(\Q‘fy u]D/éGQﬂ Couf\‘;ﬁr,}pbut‘ #%lk

\ v \ ; . 2@_73

’ > for iﬂ \—'“\' b‘\(\d“"‘y UP)&DQ\(\“'CDUYT‘}'CT, P()u{—'l ;)ﬂCLk \ 3
2\4

-2 oy wmpd k Gounker rQDU1-: ﬂﬁlk _
2 k.

i & o k bit birory auntey e 'pment‘g—}}k &S 010 what 5
| ofp ober te clocks
| v )
a)olfo Boir ¢ 1ur d)reoeo
-5 for Cie) 16 d"C“SCf') vadue it be Yepeated

; . S 728 TS S olo JEUO)-;“— looo

|
Scanned by CamScanner



|

i

o

Q: Ta bhe welaw dtmjvmﬂ, Talkte) ofp Bt §,, Qq IS ©0

is O v qext tlocks )

‘ ) rmhu.\QQqun)
\ )Jrve '

0)/00,0‘1\00\ [ 2)@ 9)*!:31& s

o O

Q ,00
B) \\ 1 \ IQ\ A""‘L ‘-'3‘\"-'1
C) leHIO\(()t)

&3 None

In e ghowe cL(oﬂmW] J k= 1‘,¢,, TFF i T

(e B2 Amqvow\ vepvcaenlr‘s 2 ‘O)t bmﬁ‘f\j Aown tounky

Sttt
=) O,.3,%2:,V,0
(l,\UIOl[OD

ntevs
pcunchvonous  mod  Cou

Deaign ok ogynchionoss

- This c‘é&‘(jﬂ" *(C(M)r'(e}; Q,S{x*cial' fnpu)—g Gﬂp‘a 'pl\P MOP nBesn 135

praset (P7) ond  Cleay [CYY){O,SWMDM% (npuds ) .
) %jﬂchYonb% ips:

s
-5 These ave also Fnow0s Cpfﬁdf
K o5 pset is wed Ae@‘?ﬂ lown Counler and  Cleor i used h

CLG/SiCjY\ UP (ouY])ffY i

> Duving ormol opecations these ifps hould be in disgbled
(ordibion  because  iF preset is enabled ofp Fipflop il be
foveed b high ond i clear is cnobled the ofp the Plipfhop
wil be ﬂbfced B immed(o'}e‘y regordlen ot »,E[.'P»P/op |
doto ijps A clotk |

Scanned by CamScanner



PR | . PR

s ¢t
LS
achve b PRrLH‘%/

‘0 (-enabled

(N3

Achye Nj\r\
8/ _dicabled
M cenabled

<\ ,&g\db\éé

Adhve.

i (S.CK g \ NURS ’ |
\ X “QC(AU —_—
1 6‘\—\ g ey CHF C%&&Qﬁ Zon (0112 s ) &

(o

x By 82| CR | (R
; . 8 ﬁ\gfb\
p 0 ‘:Q‘LQ‘ VA =
. o A lj

L ‘x| O

o ‘ cLe(QLQL&o) - 80

o}
0
0
o S(&}
)
‘ \
x

‘j

Scanned by CamScanner



Mol 1 U Couthex ac‘k‘u_; pchve

= i
e r ok
. ' LR V880 "
‘®1 &"L'&\ R &‘0’{ 9,})@'\/ 60 O\ v\
® 6o oo 1 o) vl oo v
o o ol \ 0 o [
' af ! x L% %POS
\((C)) \\T\D ) T O T N
__’/,_],_. , CIR = On 48, 48y
L\ o > ‘
Ut VD | x| K C = Sy
(Lot | x| ‘

Q, e \ > X )
o

\
8\3 C\R - Qg&'},@c

Mod €3 upco«m-%é\r 3

-5 0o 89 wccept

ga-(1o01001\1)
G‘ Qj@ﬂ SJ%Q(&(’

Hew  we hone ’m stop (,oman/ o»#‘xg
p. 235 H“‘”‘] valie  hon e 1S Sy e need bt |
o NAND qude A« ohich v fps a5 4,‘5,‘+ P‘F‘fﬁ';
" @ g lo:r\o*{j vepregervhubiom

7 Vo - FR rc@uila& A B

2 Name of gole 5 NAND (OR tan Ao be uged by *f"dk“"f,
}nPJs hr —Q—t)

7 Ne o s o NAND) OR e = i

D bete s
= i
A CLR
Qo
Scanned by CamScanner



8 Tn the quen kel M08 & Gounkey |, the Mame of the qate ;g\

o -
A AND V)R O NIND & NOR .

é S“(\CQ 'H"L ““P\.LK (,f— 30.\'% ave. CPMP'CYV‘Q'A“— 41" '\S OR ‘5&.&.

' CRAajowe|Co
; O o0 ' L
‘ 0 O | ( 10
| O (O \ (W
| o t( |+ |10
(o | o

2 fse Gade o enable tleay & Shald prduce gpo.

") 0tozo e OR Qb

’ Roce Aronnd Condikion (RAC):
= When i\.‘p Wop o[p (S ‘{Djﬂ‘ed mee Hhan pne Lme n one ¢lock C.jc[g_

COMP\QHO"\ the Roce /\mu\ﬂcl foﬂd:hbﬂ OLLUXS .

'}SR‘ H(P?bp and DFF ave p\ee pvom RALC.
- Eége !cvfcwe{ed TkFF and Ae&ye hff,«jeved TEf o Loce brom RAC-

’ s RAc oceurs ealy in level ’cn‘(”eved TEFF and " level fuggered TFF.
2 To P(evm\t Rac the  woder 2love »QUPHOP ' used .
R

Scanned by CamScanner




At~k =1Ns ((,e.{ “F’bk,”s 1S ’\vaoAucc
| b @JG{ For qiven i“:)

X Qve(iuev‘v) ‘/P' Clock be oo MHz =2 T~ (603

=

Tn e abo p{juw He O/}a 'S hﬁcjleJ wowe Hun once

ﬂw ijve«\ o (lock &jfié.

3; JaMe beloes é?ogvom  RAC
v

il Q C“) does ot ecruy

68— &

C) Octuys u)\'\eyy A-:o/ ’3—0 ¢lk= 0
L d (4

) d) octurs oA )
IR‘S SREF ()»\;(h !‘S'P(C'e ﬂVOM E’AC ) whe ﬂv'l&,\rd_k—"l

Scanned by CamScahner



Maslkey dave SkFF

- Mastey FEis (pmpu\govj JkFF bl slove TF Can® ke S?ﬂ/h”
*‘I“Plbqlm opplied Fox oskev and ofp is daken Fom dove FF.
SMadey (F qers erode when  clock 1S high ond Save FF gek enable

when dock & o -
> Brally it povides galy” one Aoggle op-
Mordey  jaked lov
T
D,1,06,1 /0,1 G("n\‘h\%)

olp
(kA

O
oM

L EA A

e oloove P@ Ciccunk  wootks ﬁ(}Oc‘ Oﬂ\j # hjj\ﬁ occyved
Mok Y W\ pnp cqele 7% 0dd nambev o fmey (Fjs H fime)
1N asove cl«‘&gvo*’\)

Sk occurd caen nuwber b Ave He  dare Op & a
rio\‘ﬁh'\ | e -

Mod Fed Cbc‘ﬁiaw]jo_ hﬁﬂﬂ‘& {’,“ﬁ moer EF O]P only  one hoe

Lovile Pr"-"l‘lo"") cL‘a\ﬁmM(fu\d db0\¢> ‘.05 Qi’\omf‘ \DQ(W

———— I

Scanned by CamScanner



I s ol Ged s

—

> Te ilpot” Sk C““‘ﬂe)s onLj £ tee Jeedback o daidn it

1S Cennecked C\nowxae- _
= Yeve  feedibacrnt S slave's c’))p hich clf\cmc]@; gn(j- OY\C? ~and

thus fe modified  Gecuitt @ mwérev{g- olp o}\.S'DVC\’\GYBé))‘ enee . |
Kegigers : | |

— | ,
SIE TS vaed do save gpplied dada - Vence DFF ove waed Foc ik
o\é&ian

s 1

2 ﬂ'bl} {éj\'s—k‘{ A&S\‘j\ﬂ Tﬁq/u?ﬂ% N nuwmbhex GP DFfs
—B’Qesiskv s oo weed o perform \a\ﬂaij molBplicahon ond bv‘ﬂoy
divigien) by duf bing the dada B edb and Ykt vapechiel)

-yﬂ Duba 0 O Yegistev (an be  shifded in -—%@’: Xy

45
(t) Sevial in  ceplul OuA CS:&S@) i

’ () Seyial 10 PUYGHU. Out CSIPO) .
(") Pucalled ' sevial ok C?;L;o)
W) Paralle i Pomlle, out (—PIPD) ,
-5 I'n mach of the veal hme ap()ll‘mh’oﬂ seviol Tn patalie) Out
Ay Ay A A _
-— ° . ‘ I
et ot Ay A A, D ([This caulplien ot by '*) |
Q:j‘M ST 7 (:Tk‘s Sivitlies daids bj 9 e, 1nk3evifulsfo(\ (5/2:7))

O Aa 2 Ay '
Scanned by CamScanner



Conader belaw $1.2.D cicuik
f\_f\.#,i_/‘_’_\

e
O =8-1]p
DB"Q‘A
Da;&g
{3-1\{9 Do XD | Ok | §,058¢
260

|
el o
— 0 ©O

AR N P A

0 o
00 ~
5 = =

A 4
ceal| —
e

Q\nfﬂ G:mf\ \‘E\(ﬁ R (> \

=

- The 1P '06(30‘5}6\' atde oy R-C when lod Ff olp 1y

esmecked ko Heek  FEotapat

' - Qw'\”j t.ﬂ'\HO\i"idHo'q. ! «(Q?UQYL’% Pf&ﬂk ‘\CC"\‘NCLUQ CQ(\L-S ,?z)( one JF’

He FUP%P9
o 00 R the oot wsehd sadey fo 0 oy v oF

wused Shdes o LN
S0 bt RS IS olso kne 4 Med N onter and ﬂo““ﬁ’l
@y &k S bit RL & operaded with 120 Mz " Clok

-

M) No oF  unused stdey s 17
O Py v bz

Scanned by CamScanner



i

= - T vl
wnalevey  the  Qize o m(nj Gundet , aJu:scujs Gﬂbj one  ofp bit
is \r\‘\j\r\ ockive like ochve hu‘j\r\ o/p decoder

J”—_5 Preaek Cbewu&c" bl Chde

exal

\ Qp By @L L. Yguives pne ‘17 bik
o@D NG ) 9 6) B )
= S ' 3 ‘
L o o 2 usef) sraey oud ot , & sraday
) |

92.3:5 Yhdey dwﬂ unused

Jehnzon Countex (3 C_>

Ik s 0lsg knowneh
Twisted R.C

. Reogtail (oua}ey  00d
Moehius ¢outey ; ‘
preset Jcechniq/ue Auxn‘(\ﬁ L nihalizahon..
701'(1

S0 6E T 0y giq kroon o8 Med N couttey 0nd bt s on

2Tt does, nok vequive

PTan by ¢ o o vsehul Stokey is 2N

snd foot unuved seden g ‘20"1” _

Scanned by CamScaaner



5: A3 ME 3¢ s C)P@‘('O&’ed w:‘l’h \60 M2 clock

1) No of wiused  glades iy 240

—

9)%& 5 10 Nz

-_—

‘Robleme,

VY Lex kao" Weuit (s hal ;
N S I S T T S huilg ‘bj qluiny the olp o n-bit ki

|Nnj

(Y a4 tnput hs W
i p X127 sire decodey . Thy cieeuit Iy cguivalent

4o
| | & kbt Bimrj uptountey ¥
’ b) L bit ‘b‘mofj down Counte Y e o
/-) k bt rrlnrj Cuntey o

°'3 % bk Sohnse Gourtey

EEEEVE..,
resy 04 Ohach 0“(\\:] one LM

s \M‘
=) o™ %t Qc 2 kB R () |
Scanned by CamScanner

-,
002::6



80, 8\ Vp DOD\DJ‘}LuDSD&D?}
S { © O OO0 DO
( o [ o 0000

——

Q\"
S s veprexetiy, 2 ok S%em Countex
' ’ ¢ kbt Q?mj Countey

f1ol T Lol
ori| 6l
fol) n 1/0 |

ol1of + \/o|0

Qs ¢ 011 0I0 ..

S& duble [/ Qé’\’o\k oimg' oS

> Sk fuble is also known g sk €ransibon Lible ond it

IS ad closey to exctetion hble.

ﬁ&#u}e_&.‘ojmm s the tollecHon UF tireles o One ciccle veprexenk

00 Sale | dircle lnternal conkent s psed o vepreyert &

Stute .
Scanned by CamScanner



e e ———— e ————

TR ver v

> A Hhe erfea| sde o the dicle Hhe N oy '“’Pmﬂ;,,

oo

th ond  denomivgdor vepresents “0“"6*’0“’ ofp .

> Todvaw the stade &«‘agmm for n B biravy Gonter

"equive. " -Q(rcle))‘

Stade

Tef

\

Q\?ﬁmmg %( Flip Flops

Qx| T

ﬁ*)
(¢4

Tk
| ¥

%)

()

Scanned by CamScanner




3 Wt B0y uplounter  Stede diogram) ;

T. €, NAND So}{

wﬁs Qm ‘¢ aa¥ed

ﬂ@

Heve  Dyeg X (e clepé‘ﬂés aa Previoy olp
-

LOX(\‘D’)

Qt Qf.‘.\ A.B ‘ ” | ‘
5 (/

0

!

‘ o ) 0

\\

0 l bX1D Qox,m) 1

tl |
|

Scanned by CamScanner




esill )
NSR 9ote
QE Qk.\-l ’EB ®r0(>
0 © tx, of 0 00
o | 6D - '
L © 1xc0l F
( ( OD &\?‘(0[}

6 = |1
L Bl
IR

Dosgn #he e doqum B dhe ol s dlogque] with TFF

s

e

' i 4

|
Scanned by CamScanner




1
@Qt Qe =
s NN
B\ | | R B | T,
o [ loo |0 >
0 |( [ o 5
1V jofo 1 |o S
SEN LIRS T > Ta R B8 ARt
Lo |V [t |o| ot }s - , NI
’]{_‘ o) bo \ vy & “j :_Q/e_ﬁm
i y ‘ ? o} . G _ ] y

R g
‘{ 4 -y - L, o
- QOCQ\@\‘-)

' Moo congidey £ we waet 36;%’(\1 o|p 'P\m.c;\%a(\ Q\() Pov Gy i EA
e Ofp funcRon Y is sheon A above Sede (hrb\( Tre

e _ n FA

-im?.cg’s_‘("q) |

;
Scanned by CamScanner



"Z—‘WTC‘S‘?!{/UN hal

,',‘,v-

> The “‘W’“’”&\ S\jm\*b‘“w ammt s ol knbuan doy
Linite Sake Machine C\:g\\ﬂ

S ‘l-

TY\Q &\‘0}6 é\qa‘m'm f?ts{ 'H\e PSH ‘ts Sshm,aﬂ ‘59—‘“\«\ - The rm{—,a]

W mﬁ 'H\e FSH 's 80 1,% the tnpu'r dodn &zgueﬂca rx
o1 61p0110, Stachoy b oith MIB  the numker of fHme
St (Y)  becomes, h.gh' s N

Taira) shabe ' So

i0toyoloeiloy

S, gi%sl%s‘slgl&l&g‘g\%&&
OQO0t0|p0O10D000CD P
| '\"(\Oéi.‘ .l [

l PS o MS/‘ '

s‘K '

-

/_,

3~=Q
e ¥

Scanned by CamScanner



