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W
»

Cleclyonics are

1- <>€C1 mal Number SJ slews ;-

% The decimal numerals ave the ﬁﬂm‘r“a* Xero U’”’“S"‘
wive (0,1, 2,%,4,5,6, 7,8, 9

X The dedwal SJS@'YJ has a base or radix ofj.o'

<. 8’”"‘1”8’ Number Systom 3-
% |he E?hmg Wumesals  use
Sgslzm are 0 oud 1.
X ’”oe L,MQYCT hum‘—ﬂé’r 5&/5@0 has a Joa.s:@ oY 3’40“7‘
Of 2.

A W the b'ma'rgd 9 uwm BRY

3. OC_DQ’L J\lquLuer Sg_s[ém:-
A /ﬂfle numbers  Uged n Oa'fa] V;umloelf 5)‘5'[!344 e
Ord » 2 o 3 2 4 , 8y G , 7
X ﬂ)e_ Oﬁtﬂl i/\umfoey 5)/5.5%9 has a bate or yadix O?Q

Hexad e cimal Number

¥ The hexadecimal numeyals
R, C, D, E ond F.

Sy.sr@\g;"
aré 0, ’; 2/ Z/ 4., 5 é’

7 9 9 4,
% The L ox ad ecimal num bey 5)«5?5/’1 hat a base or

Yadix OF 6.

FIDGﬁ”& Pc"iy]t J\]umlo&i’s S~
| / refe of bwp pats
thn Ponl Muwmber — Consis=S ,,,. }r,; ,

Fﬂa Sl part cfl the number 15 9 S'gnfcf jﬁxeao fm’[
; r and the sewend

Nimber 5 Wi s Bueel @5 mantisSA .y
Pu'y.,t fﬁ‘lhm‘l Oouel

qut 5P“"F'.ef the detumal or la?maﬁ
s Brmed as eﬁomut. The mantissa  can Le an

Thl"cgey o7 Q ﬁqcha’h.



A et el A0 =2t

[ “j | e -4 (T)_”m' TI'D_C?KUOS )‘JO—U‘JL

mrahmn 1S ex}are.asea( as 1234 x1p

s 4 () ;-

@emrgm’s Frst Theereny  is staled Qsjcofh:ml._s:,
..I...‘L- ’ﬂr,e Cmﬂfblemeht of a J}rm-]uct' of vayiables 1 &VQHB
‘t]/]g Sty of G{S'MIDEMEME GF the. Variables *?

[I'.e., XY = i-k?j

&emméan’_g Second theorem |5 shled as ﬁ)”rmls‘?

¢4

- The cﬁ‘”j)}wemf o}-a SUuy f vayiables |s Qual 15
the P?’oﬂud_ O‘F MZ&H&JQS f the Variable™.

[X—i—*f =5i-?]

Lw ( XFY) + Z

= (X+Y) ) <U5’”"8 ‘(XQWLDYSM'-‘
- (%+Y)Z Setsud thesyew,) .

b XYz =X +¥+z Cusing awfgm’-«
j‘lx'r.st 'U’EO?IBWD.

(XDZ + F¥2) = (3+7)Z + R(T+E)



T AR ATT he J-X _j;t 'ﬁ | ]:'UP S s—a—yezatie—omnd i< -;‘;?-4‘1)1? B
used ?Pe. of.‘ Jﬁbf- 7%)0, A 57MPB-}-'%'€¢J Locgfa d:’a(fmm
ﬁw a Ioos'aﬁve. @alé%e-tﬁggemal 1-k fbp f“’f’ (s shown

as ]Collmos Sl

- ,
Jé—A :

Pulse,
CLY ——Trausibone
«yefectny
&
S - ug_ﬁi} ;
Fig:- L08‘lt‘- -é?agam of J-K Flip ficp .
o

of te edge- Ufg&eyea! fb?D T— |
f (% ' Truth balle RV
: t‘thS

f”ﬂe ofev_abcm

or  J-% flp Jbe]o IS . h G
in [abe below - Notice That there 1S 1° mvalid S
Qs there 18 wth an  3-R fﬁf-floP. The Truth table
y Q Me(%aﬁ ve edge_ - tr;ggerea) device ¢ Ldenhcal
equ{ that LIS _Ur’gg@’ed on He ]fa”fncg 610?39- of the
~ froty T4BLE

Summal;Séd

Clsck Pu\ae.
- T“Pé’lﬁ— s OuTpuTs
b 6 ) g faj Comment
[»] a \
D ] ” Ao ¢thay
: 0 SET
| ) 5
A
®° &O 'ﬁ;gg[e

= Clotk Dvansilion Ly |5 High,
Qo= Outpul \_EVel prior by elsek [ransition.



Ans 4@d) - 4 ha.lf addey 1§ the 5?144’3[&.:{: cm}g;'mqﬁﬁhq’ Cfrfu};t
Wi eh JD”]:D’”’"—" the | agith melic aclal?hcm‘t’f-’ ‘L'wo BTMB
oh'g]ts» Tt qcce]DtS Fwo binar d%its (}314,13 u,,f)u’ts
omd P"rcm!uaes Tum b?nccrg d:’g"ﬁ on it U“I:F“ts -

a Sum biL  and a Qarr)/ bit. The trnth Lable of
halj—’ qd der IS Shown  as ﬁ”mﬁ

1A 2 Bl Sum
Infmts DquuB

8 Gut

Carrir
F?g'." f_ogl ¢ ﬁgmbol-

Tsuth Table for Half Adder

A R Cout >
O O R _C-) O
0 | 0 |
| O O l
: ! | 0

Aamd B = [pnput vayialles
(operands).

j:%m the trut‘loll 't‘dole , lt 0an uy dey stomel  That the
Suy, ouf’:ut is | when ather of He  inpubs CM?’B) o

1 anm Cana oulput is { whey both the iMf’“t‘ (4 and 8)
are { e

The ]-°5“Q € X Pressi ov ﬁ:r the  Sum Dutf“t can be
witley as S“W-’. °)D Pﬂs—duct enioress"nan loy SUM'M:”B up the.
thHf Combinalion j"-w mhie, the Sum 18 E’%uaj [ i



—_———— e F ol
T L.

fu e Gt bl e s oulpulis T dwher 42
AB=10 . So, the exf;ress"rfm j%r sum IS

-= Q-}‘-—Q‘ff-‘!-—

- AB+ AB W
and CGan  be Simi)l}fied as

!S=A@B’ NS

’ﬂ"e- ngic eXFre.r*S?mq oy Carr sutput o be e)(.Pmsgeci
as a  Sum a Product ©ypression b)/ Summg up te 'Lh]wt

Q{SML:TV}QT;G%.S Y whfal,, @WK 18 eﬁ/&éﬂ I i Ty, the Crutly
Lable |, the ch*rg. s 1 when AB=1- SO

!C‘_:ABi

ﬁy Half adder using Fy-0R auel

®@.

T[qe_ 10—81 ¢ di aa-rcuw

s shown  as fnl!ms:-

A \D aai&s
_ﬁD— 5= A@B
Ex-0R
A
R Cout = A B
“AND
Fig : - Half Adder Logi® Qiagram.
f | adder |S Q Combi naltional  civeut  Hhat fer Tme

the arithmelic  Sum of thaee fvif)ut' kits ond f)ra'duca a
sum omd a  Camy.  The full adder a&efts two i_m]ou.t
bits and an 1“;9 ccmrg ond 5ewem[<s a Sum Outfut

amd m outfut Carﬁ,.



'_jﬂif""?q‘aaey | shewn D<€

A e __.,_%%_Di_ —fa

s -
Tuput A —_— 5
Bils [ — 1 z o
Thj:ur Cany O Cout Cmt

Fig:- Full Adder Logi Supmbel.

Tt Comsists  of  thre fnputs  and Ton oulpuls.
The 2 i.nf?nt Variables  denoted A and 8 TeFYQSeut the
G 5{8hr1j:v’aaut bik b be gdded: The third 'Ln?out) Gy s
re})ra_mtg the C.G.YU ]%‘ro the FrevTcru.; lower s:gmffant,oos:hm

ﬂae Cﬂ{'x-)puﬁ Qre. des'ﬂnafeal hy the S(Tmb.ol.s SCJ%Y Suw) and
C—gu[' Cfbi’ CO-TY(T). TL)e Truth table fm ’FA” adder is

shown as  below 3-
Fu)lhAdda /f_r_gﬂq Table..

D 0 0O 0 6
0 o | ' )
b | D ' ’
0 ' | g ’
| 0 0 | ’
I o | O

| | | | |




~

o Be b Table, Be bge oXpRmer S cube
written b summ'mg up the iia;)u't Asmbi nalisys I%r whid,

the sum outfmf s L asz-

S=(A®8)@ GCn @

S?m’,]q}l], the ]D&ic ex-‘]baressTsn f’" (ot Qan be Lomtes
LH SumMS L;TD qu L}«)Fu): C_gwb?hat;ﬂ‘h_g ]%“ Wlﬁdﬂ Ccmt 18

J_Q as gTve,m belsw ;-

Lcwt E A6+(4@a)cy] — G

A ful] a o dey o reut us'mg) Ex-6R Gale lMJblemethBM

?S shown as ;-

_—

ng_)L)ﬁ 4D B
& | T 'ﬂD‘Z%A@B)@qH




Ans 4 @ w 665?)‘8 ~ C ?)6

50, we have L Cowerk an Ocll rej)re.smtaljdh of a

homber o hexader mal ?“eJDresentﬂljcm.

SL’@_FJ =2
1. Cowvert tHe givm Viuwdoy m ocldl b 1ls biwczr(

chu?vq\ent ;

2. ﬁrm Qriufs  af 4 hits, 5rmb'=«5 fiom LsB.
3. Wrle g, eq/u?uaienl' hexadecimal number ]“g’eacj"

i

(csd, = 6 5 7

le 111,
Cés?)sz @‘\F)m Ans

1}

@ (1083)), = C P
W €. have Lo crnvert  hexadecimal

Tn this Cagke .
olecimal ecbu'fva}ent-

Teﬁreﬁentaﬁﬁ'h OF numver  yle

Prm:eolgre R
b a deci mal Mumbey

The Cmversion ]CTGW] a hexadecimal
Oom  hbe Ccarrvied out b Wlult"tﬁzfmg eacly s’:gﬁaﬁ’c%t

O”g't O]C the  hexadecimal 57 ks rg_si)ecbua_ we?g)ht o,
Qalc:lfmé the }Druduats.
3
(AD53),, = 1x1C 4 pa + SxI + Zxf
= 4096 + [Zx 256 + 20 +3

I'Q:Dss)],o - (7507)1bj P
B TN




ME——. -i_:l'ii)___.c jS]_.ﬁ’_}Tg— = (_ P ) e s

S

Tn thie case also,

we have b Cowvert hexa decimal 1lm b
b decimal  nwmber

as ah’eqdy doné Pfev'}tfusl)/ (v
case(ii) ; 30 the Prc'(_:ga[urg s same-

(131-F2) = 18 + 3xl el - ! e 2x2

-—

256 + 484 + -93%s +<_§.SJ
1 (131-F3 = (3vs-965),,] 4,




‘s 5@ .- Dut Of the thyee biomsishy connections, the Cowmon
Ewitter lonfiquralion is widey used  because
of—‘ the ]Cb”o—mmg Yeasows o~

% H]glq Currenl  Gainz- The Collectsy current T Commdn
Byn)tter Ctmflﬂwrahtm 1S guven bzy ‘-

10‘ - JBIB+ Tcéo

Where, 1, = Oul‘Put' curvenl
Ig = inPuI’ current

R= Base Current Am])l':f;caﬁc'h oy t
As the value OF B Is very mege, 3 the.we ve , the Eut]o“
Cwyyent 1S Wuch wore than the npul cuyresa-: »
Hence , the curvedl —Qam U tter Covfi
-alioy 18 very h‘.gh.
(2) Hfgln Voltage oma [Dm\)er gaalq:ﬁ Aue ‘[5 L,‘,BLq cf,meutt
awm , the AWMw 5V ewniter thmphas l»ugbf_g
Voltage amd Pmer (gaw amcmg three [yamsisor mfﬁu

O DY Em!

QO'hf‘l ur

-Yalions. | |
(%) Moderale. O'ut?ut S 'uqfnut Tmp edance R_aﬁo:'—
This  wakes common  emtter  Qmfi wralion  om ideal

Ohe JCD‘I Couf»ﬁh& belwee, varous fy amsislor .SfZ!Se.s.

ed 6vey zfrmm{iumﬁn’

Ans 5(b):- Siliesn s usuqli)/
beaame‘h

’fﬂbrfcaﬁash of SemTQWcJuc[’o? devic
i. Silieswn has wmuch h"éheﬂr' thevimal Gmductw'ﬁ')
W5 thesmal yeistane 1S, qure]'D’J‘Q less.
2. Silicen thyr1sbrs Suﬁce'r f‘rawz low |osses; |
* ti
Low temfgmﬁne ¥ se and = thus e Off’m (ug

L . .
3. Bfeeakdowm volta 86 15 wuch ’418)"9" thay  that °f
Geymamum - )
é'lerm antuwm -

4. Silieowy 15 wmuch C’oefh]ber thay



s 5 €O Zoner Qe
’ hiheyy the  reverse Voltage veaches  breakdowny volk
W hoy TMAL PN junction diode, the current  Through B
d’un cbon and 82 power diséipaled al the Junclion wll -
be |high, Such am operalion s desliuclive and the
di ode C{_’)e'ts damaged- whﬁeas diodes Cam be al@s':&”eal
with aolerv;.a'fe ]Ocswev Afss]}oa o capakilities B oFemTe
n the breakdowm regom One such, a olsde R

as  Lemer QNode. Rener dicde s heayily dcredﬂa%
the ordr'marg diode.

AiF
v V, (Saiio)
R <4 Z Voltage )
_-| B VF
O}Dera@ag .o
F{ecg?m |
i Fig;_ T C"(aracl? n'sU'as
. Of (Zengr Aode. .
R

F’W The V-T characleristics O-F Zeney dicde showw
okove , 1t 13 nd that the © ralion Of Dener diode
is same as tha of srdinar PN diode Undey ﬁmra'rd‘
biased Cfmd'-ﬁm. Wheveas under Yeverse by ased eoudilion »

breakdsion  of the Junclion oreurs. The lbreakdown -
VOIL‘QE)P_ dep ends o the amowk oF db])f“lg. Stnee the
Nemey diode 13 hea 1[7 dD]Oeol, defaletirm layey wul be im
omd , Covsequently byeakdown —OTULS ab lpwey revexe Voflﬁe
and further , the' breakdoum letfﬁL s Sharp:



A L.-_:‘.‘ A~

g I O 77 - S — e e R R
Frows the  Zener dicde choracdesisties shown aboves 1t1s
Seen that  upder the Yeveyse bias emmdiion, the Volt age
across  He  dicde  remawms alwosl Comstadt alt'amgb The
Urrent  thyeugl, the diode increasss  as showu U "‘23'““"
AB . Thus, te V°lta5€ acrocs  the Xewer dicde  sevves
as o refereme Voltage. Henee, He Xener dicde

be used “as a  veltage TGJL{MUN-

R
0 AWM
A+
T
IZ
Vi
Ou re(gulal'eal R | Vo= Ve
Y

b— - |

y

F'tg'.- Zevey Oiode as Shuut Qegul-albr-

Ans 5 @)s-

—+ Avalanche Mult I calion 2- |
a ' » - t_

As -'-‘.Tlaea]OFUeal FYeve-rse bias ncreases m.tl«e PN JTC,'::,
dicde, the freld aCoss the juhd'lcm mcma:‘“to”‘n

F“""“““&'J' %ermaliy 8eheral'ed carrers whllfz rayersng)
the Juncftcm qcabuire Qa largo_ amguht of kme.hc @1@:;8!47

rom  this Jq'eld. As a  resull, the veloaly of ee

? oyl bomd
Cayyiefs L creases. 'ﬂ)ese electvoms drsrufwt acval
lo)/ colliding wilth  Unmobile  lons  and ey eale  new

. i acqure
eleclven —hoke airs. These new Camriers 5‘5“”" @}m
qnd Co”ide WIUI

S.uffil‘ieut eney om  the eld .
olher tlmmola'réj ]'5'1: U;erel;]fl 5enerahng I’iwl‘kw_



--eledionLole —F‘?‘-'—!-’-‘J—- This  pwee  is  cummiative iy valire
| | i ) g b ay carneve
and rvesuts W &en ovalion OI" QV&?QHC%Q oj— cb; 59_ 1

-SLm)'t f;:;a{z. /!.E?;_(. I/V_lﬂclndwsl,a O-F. cayyier /the)'a'ﬁ@-
J
H()I.S yweede resylts

at U“e <ame VQ?UC.

nithin  a
is keown as  Avalanche Multiplication-
n ﬁm f Lmée amaunt Ofﬁ cur ent
0]0 rovevse bias.

- Lener Rreakdowy) -
Whey tie P and N Yeglﬂvs are heaily olof:eci , dired
YL{Ptu_ye OP oovalent  boude Takey Flace e aalige of’t%e
styon eled'ylc J—.em at the Juwﬁcm of PN dicde- The

new eledioy ~hole pairs  so Crealecdl nrease the vevere
Current 1 a veverse biaced PN Jtmchm ov diode: The worease

W current takex Jola(e, ab a Gonslant  Value of reverse
bias aprcal}: dow 6V I-o'r lx)eau,/ dof:eqa disdes . As @

result f— l/)equ)/ alof”” Df Pand N re{g!ml the deflt’ﬁcm
ngicm width  berewmes very swall apsl oY om apb led vo ’Cczfi

of &V o less | the field across the a?efmehcw region
becomes  very ligh, of “the order of | 07 Y6y, aking Comoli-
"t' Chs Surbable ﬁ:‘r Z,nex &Qakdldw'lﬂ

ET UghU/ O'OP@' dodeg, A?emev breakdoum vOl?;ﬂgﬁ

be ¢ opes ln?gq and. b,feakolcrwh s ey redom;n;ﬁ({ miw
*’(Ua|amdae mu]t] Il'Cﬂtltﬂ/l. TLO‘US,O z’gy]Q! ]gr@_a,(a{

lswer  breakdoun  volta omd  Avalanche. - breakdpsy ocrurs
b ghey breakdswn  voltage , such dicdes are normally called

Joney diodes.
OR

Ans () s Cl'l]o)bers :-
’mg C)WCU‘It W}t’q Whldq ‘!j,,ﬂ WaUQF,Tm s Shafed bj

TeIMnV]VB ( or cUIDP'}nCQJ:) a ]oomtm a}’-‘ the m)Du Srghal



'“wsif;g}j’%%cﬁpmmé’ér?‘g part  of te alfermaling

: ed a Cbﬂoey. Clippers are. also 7ej%ma
b as veltage (or  Curreyt) limilers, aimpliliele seleovs, o7
slicevs. These Civeuils ind exlendwe use w yadavs; df’é’ml
Compulers radio aud lelevidion receivers ete. C’-.‘]D'Pe“' e

Qlass‘.ﬁed lhh') follmﬁm% bz’oad Cﬂ?_'a&aﬁe.t:»

2. Posibve  Cipper.

b Negaﬁve CLEFFer.
¢ Riaged CL’:FFey.

d. Combinalion CL?ﬂDer-

Pos'abve | Cli ]D)Dev - 4 'POS'E ve. CUID)DU Ts that w],,,‘CL, removes
the ]Dog':hup_ halF t(?fdas oF te LM}Dut' Voltage* A rgficcﬂ
| as

Posﬁhve_ CU-IDFer crvenlt is  showy ]ﬂo!?m&s 2 -

V|'h 4 -+ = ‘.[<J[ + R !} VD
Vi = T o { .
\ 2 / C?Ff;ﬁ}’&ﬁc’“"
TN e \ ¥
- sut <
lv . h

Fig:- Pcrsiﬁue Serés CL‘PPea‘-

-c\u”r'mg the dihve  hal cle Of 'L‘n'DHt VD’t‘ge, the

dicde.  temcducks ! and acls” as shot civeul  and ~hewe Hyere
S Zero s%ml, at ol ut le. the s live ha:f cJe 1:‘
the 'LHFUt S%mﬂ 18 wegalive =, the drede

¢ lipped off When :
dbefﬁemot c];duct omd acts oas or’en switch .

‘ | Thus the Poﬁ'tﬁve cl’tiofxir has C“ﬂbeq’ the
Fo_g,'hve [nalf c?/cle | Qohnf)e[”e]y and allowed [ Pa_r_c the
megafwe half cyde of  the 'U'J]Ouf S%hab



- _C._LQ_V_Y’P@I$___§__T' ____CfamPLM? Civewts 514 ?tS C Clcuwab a Sign al
b a d’lﬁferwt de level e, it heduwr &' de level B as
ac 5%#:4- Hewee , e cla LVJC% nelivork, is also Known

as dc  reosloyer. ﬂﬂe I
showon  as ]ﬂolims- EK

‘dea behind damfﬂth& avagt s

A Vo

- -

c' T 2% e

: ﬁY h e =
Vi

F?g:- Pscilive CLMPQ.

V; A

waye l«aau?ng a ]oeqk—t'n-—fae.dc,

TIoG» ‘Lh]out 51 5;40'1 s a <me
adds the de Wmext andl

Value o fov. Clanﬁoev_
Dusheg t,j 5‘3”"‘71 U.]D{,Uardg s Hat the Megﬂl‘;ue faeqkﬁ ‘Es_”_fmq
e zen leue)

the shape Of‘dae o ginal

ma be  S6€en that
srgnal has hoc Zchauged ; ouly there 18
51«1113!: b He si&ha) Such a ClaMFer (s cCalled as

Pcrs’nﬁve CLamloer. awfu orauts ]ﬁmcp "f LCQT[SH W

tdev’] i on yecelvers G respre de YQf_@ye”& S;j»y;ql

Fe  VideD .STSVJQL'

PN junc'frdh as A Rec’m ey s -
9] wwcﬁﬁh IS

rechfuimg aclion of a
@xflaweal ”U'U” thﬂ lﬂéj;ﬁ 5 fo?lo'wiwg)c C’:VCLﬁf ddfa rov o~

A &

a veylical

i é bA : T‘jo F'S s Q t—*fg

i IR e” Reclltyn c%
-4 ” 91_ : &y o
Supply “’QA’ nge :(Zﬁei

bl‘%



o roctified . the dicde and

__yoltage b be

S . S T
L,;ta EL are : covme cl'ecp b series.  The Jd‘c oul'/out is obinines
acrose  He  load . o{}ur?ué the Ioos'ubye L],qlf zde of
at imput  voltage , the ayrewhead Eeﬁmef ]Qm‘m ?ﬁn,
7€.Sf>ecf L bar o pP- be apmes Foiil'fue_ with  res szt
n. So, dicde i fo‘rmvd biated — and asnducts Z Jo)ﬁ“

i the cdivail. ’ﬂ,_e result  Js  thal F’DSrfwe Iqaff Cg ¢

tnwpul v a qcyoss R a¢ shouw Howe ver,
pu oLtage f)}Oec{m L PR

oluyimg the Mezqfwe laaI]C e of‘ {n}:;u e

the dicde becsmes Tewverse bidsed . 80/ J cde TD” g2

tonduct omd wo  Voltage oays  alress oo Ry - r, .
ﬂ icde  has Leey able ®

W voll “ucliou &Y CCr :
Telﬁc;ﬁ tﬂi e clqaugt ga "mIB de- It WZ he seeu Tha
crutfaut acyoss Q,_ g ]pu)sahl@ de.



	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038

