Y IOLE LWL W TOLD

p-n 08 &, £36 $G@rtd LED, ErQ)i8 $030 Sr@rots 5085 500t r808° S6578.
@ga%"y*é FFTeen D) HOLTeR) EOA oo HBI @%é@é DesgS goen EOA GoKeo I
29 o) §FFs8sErostSh eB@ridhEHTnoD. IB 5k ©erd, SEar, &.9., BOPS, H505°85,
2.8. 9058, Bosrgl, @@ty daren, XS Hogr @Y HEI Jcho@oB (Speed regulator)
Lo JEHT SHFEARTHD. Y JcDo(Ee FPEToE*D, 8 HBEDEE*D, DS dabo(des
FSos®h, eHiitest Fogs Daso(Ees JgTosttn OETE FPETODH SHBRARTHD. a8
QSore B@‘D@oé &38Pero&® & JBTren BHowe LDz &sdroBE0 ggo.

8 FBoS® KT HBAEW EPYHY SHTTen EPOBI B BeoinBotrd. & $8) eosto
&S o8 (Electronics) Gog) $85cho Babio abidEdod. Jogdl) Gws) & dgrko 0’
5080k ' Dend EOAS (DTS Sorren o HoSere KrG) Bavdod. B3OS Qoged8y (Digial
electronics) er@§ mroren (logic gates) ©F P03 GEPEHEEon. 88 TTren Jad Hogry Denden
SO T @ (HBUHD worDehS A Jeodod aran. & FBoS” ol orrrer &
Jo8aren HHBAM Focirost B SHRTPACT IO & BennEotrd:.

o3z, en

& PBo JENH) Bhard K (Bod DRSO HBoBHHTE.
° @gééoﬁ bvvlelovoy) ngog SBon bé@é&@%@m ERED @), sHEer0.
o 582 dabogsorr £58 K@ &Hderio.
o HRBSB, 2D HO &*o¥o (Orcillator) e (EPQ)HE @) eHGHo.
o o35 T 8 HE HBEeE® DHooDL.

o IF) OF) Soakres® oeef T (HEEOrT (HRrosKeEe.
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a P-N DOY BAIRE) NS, OV IoeN ]

aPeo Ao p-n Do ERE ©IPKS (arymmetric) DS FPES eI HE o (Forward
bias) (H58)08 BeonHotrd. ©o8 ol 86°850 (Reverse bias) 8° 36%50 HE*8508° sam
Boerr GotnoB) BeokoHotr. EEP @) & TR HEHHEHS’ SHTEATL. @I R0
B0 Ko ALC. DS So8sred D.C. De5gS JoSErenrr 50y (HBHE® &DBRAND. Q&g
D808 %o (H8Ter 2SPS (Cell phone) Bk eHers (laptop) o w29 IadBed HKob.
050 BIPE A 1128 BewoBronro.

58 Ser Bodd Dingdy VoSS Dk (A.C.) ™ sotnord, ErixS-5 &° Shars.
88 50 3§ D50 Ko DKgIPonES DEsgd KoBB0re &0tnod. e (H& $Ecdh B8orost Bok
F8 :Dcﬁ:ag% Barsro Erkgo @HEHod. wdmr Eys Sboros® el ofgrrio SoedSorei, Bokd
ofgrrio Srrgord driy SPBEYIHSEH Bold JHe Gotwod. v oo EE) KoUD a@&
Erdg0 ©HH0H. 19 Hdo A.C.J D.C. zﬁnvéz) (BB Bendodrowro.

(a) @g &Eon 8680 (Halfwave rectifier)

ac
mams

29.1 : @zgézﬁoﬁ NERYBSB Socho

ok

|
(a2 o /\ >t
a1
.+
I 1 I
1 1 I
0 > [

S0 29.2: (a) 3¥ a.c. Ss§a%, (b) @ge‘éiﬁoﬁ NE H¥BB oS Qg0

OBTTE VLR OBODORTED
413 & =



H80 29.1. Srod. A.C. ong) Hoseren ©58%ren H05850 T & $HErdmddd. a6 XY
BEIGE wobHertnd® GodHEod. 8o R, p-n $od d@rE oo & 855 XY o
Borrdo Babhed Gotnod. ©HETn VOBBEC oD GHTPACTEE @ S BXPe0BHE).
T8 B0 BEY HBETH 220V TS ST K0 SYE Sded sotood. ©NsRen HOHYE
Ao $E 058%rn AC SoSzeen ofow. Y d8ore X $8 PeohS el 8 (@Hhaborr

T
Seeo& Fen Hevo 29.2(a) & LeD0ED LeET Gotnod. I8 &3 @ge‘ééon"@% '0' o0& ‘5‘ 1S509)

26526@65 fafonsilas) @65%%065 &o& 3)65355 (©a°sEY A, B © 5% e g°8 Aoy o) R) &828 @é%o&é@o&.

T
‘5‘ oo T S"e)Eﬁéé@@s Ko e @éééom@% fafovvitad) @58%%0@3'5 &o8 8)63)55 %0 g8 B8Lo &8

BS&roBVn. BV Hwo  29.2(b) & Erdomdd.  p-n K@D RS Boro Sl ©f
BBorrR) SrBD [HIZPoHERs. B8 56 oS80 BEHEBH e (5008

LR HoT (HNTPoN e—pg BB01 5500508 EFRretn DS Ko ﬁ&g Eé§€§3§ é@& By
88 'V '8 55mS0. gowd 8RR 38 6% L8R (Peak Inverse Voltage) PV @otrts. D868868°
EGrtd @E) PV deod A.C. 488 Go¥) PV 808 d&pdm eoter 808°0. 808 &@md
BEDEH0H. BB (R)) 9580 Ko D.C. é%%& (V) Qe oeros® e,

Vl‘l’l
wBsB0r DEREOB &, Vi = — e (29.1)

ade V= 398 d.2. &8

g8 8°50 Do (58P0 d.c. DEE (HaeER) Bob BEE08® SrDHHSD).

©f SBor DEHEHEARE® VDL FHo SV JierrrR) SrED SIFrARTN0 SR @b
NS0y (d.c) DS (Darso PoBEd8 ¥ oS DES s°eh. a8 E@rHd 2atHhenre 3ok
LR GHBTA0D Kgyg G0l VEQETRD P00

(b) &g S8oif 2565SA (Full wave rectlifier) :

?’.g)vgéééoﬁ bé@é&éa%@s QI8 HoBB0 S8 e HONTEo @) R°ee &% zﬁaéég é)ééage?ﬁo@’s
e DOH0BS o8 ©oHoSE0d. (& e éﬁzﬁ)égé’s Botd JBSdro0S s iﬁ)%@) BB
écg@@‘s BendHad Gotran) Heo 29.38° Seddey D, $8cim D, en Botd p-n o ERrEen.
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8T B0 R, &) &8 &35 e zﬁaecg B 05 Dothdowd Y & Bendolod. Bois &3 D,
ok D, E@r&e Elaxa @Gézéefgé) Bendaddb. & EQrEe o) oS &en H"s@zﬁaecge) Sog) B0
X £0805m Z 0% S8 SensHaad sotron. @08 X S0 @"&)Qpiaé_ FTE)B0 oSN Z o)

POYEHS GerdEo wHHod. T X Serdo wowd Z $rdo ohEmod. B Tgrdsorr
Hesm  29.4(D) 8w (D) 0% SrHa&S6.

QIE Dse0ss
Qg (darso

L
\2_/
! ) B

D,
H&0 29.3: Both ERrELHIRTADS g Loid NERYBSB Socho

o

!

L 4

o \_/

(k) 0 f

500 29.4: (D) Y $8ore X 38 echs soggo @) Y 8o Z 58 Seshs terdEo

&end Y HBore X, éme‘é&éo 085w Z &wéééo 6T BT, &3 ﬁocﬁéa\)oé‘s D/, &t
DP0TRE® &0 DS o BBerodERo. 'D, E@rE 86°aarRs® tod D& ($HZPoHEADD.
o D5y 'B' Soo&s 'Y' & g8 Q8%%0 (R)) Hooze (H58e006. RLK)8SC§O DB 20&(?25) 55§£

OBTTE VLR OBODORTED
415 & =




$e0 29.5(Q) & SrHaBEs. Bokd @gééon@% Y $HBore X' 65089°é§é§0ﬁ°263 VA tﬁméééom:é)
GOLToD. S 60666?)063 D, &&@rtH HBcrR &° God s K (HHLroDERod Hodcn D)
ERr 88a0irh & ¢od DeigS (D58RoHFDL. B8 508 8850 R) 5828 D&y B S0l Y
& o3 8IS (H52P0oH. HIE HowoBoAS Borrd) Hévo 29.5(b) &% SrHedSh. g8 A8G0 R,
S8 HOS Qg Borfo (Pulsating) Srfore @ty Do 29.5(c)8° Sty &oénod.

I," [

g

\_/!" f93% vodso

-

)

L 4
—
—
=}
e

)

)

e — = ————

i}

v

(b)

—— e e = mm ]
- -

8]

I A e e

%
L4
-
_—
L1}
—

e
Lk
] o e e e - —

==

i-.tl
|\-Ji

&0 29.5 : R S8 aga a) D, how (H52rodSH% (b) D, howe ($X8rodIH (€) Srgssor
DERTBB HOE Voo,
o8 ABG0 Howe I8 BBotio, 1R SBoo RBoE) I8 S(Bo Mot (DN8PoHHHE EY 822

?’.gyg SBonR bé&)é&és% ©otr. HY cHod dc é.,éé V, 080 dc Dy I, o 8o deorr
BT
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%
Ve =2x=2 .. (29.3)
R A
ook e == . (29.4
“"R, #R, (29.4)

o“g)vg BBor fbéﬁségps% B8 8IS G0 (R)) ooz (58e0F dc Ealaviea) é('\)cg Qenyd (0)
LB HOF Dend © MGy SrtEr Gotod BHE ©b (FEPAS ©HSTTOSt SHRRRHED.
D5 B BiHodd @oro RO $HB0E JeBE (HaPER) Srothendd & TPBrHhod Ao
Brsn. B Jer FotHTEar BendHomrnd ©(@d S® sotwod. & HuggRdd FBEHD SIrEso
BQPD BoByowro.

&)t{?@&) (Filtering)

A.C. g8 (HasEB BorS BenfiEe 08%0 (Impedance) ol PS80 3 @8
H5% Bendn. EHE Hevo 29.6 & ISOLERRNIN] PEAEPR8 HdrosBore eud BodHd (C) D Sogrso
B3 0pE Lo Ko a.c. WoToeD REOR (3B) (Filter) eHzeow.

o 11 ] Q
ok %RL
'+

QIE Dse0ss T
AT
DS (Barso

B0 29.6 : Y Soif JERHBASE® SFVwE &BAErNCD Py Bckne.

T
t=7 s00s® $@rE D, 8 (HD52rodEs kS [HaPEI8 EoaE 858 K08 FBYEHS

(V) & ©R880 ©HH0. Ealavie) e‘ér‘éc‘ﬁo 3})65@(%35 $Hoohost %<t<% e G EoBB
wieeR) ad)go (discharge) T TrcpBrped SAS0ST S0 g8 A5G0 & Dy Qo SOGeR
3@0&. & (DBDH Heo 29.7 & SrHasSs. g8 B0 HBAW BB Densden 'zbégfi)m &V
bé@é&éa@ 230AS dc 8)&335@65 @&Qé@@ BENNTP €50E3°00. b&aé@o;ﬁ) é@ofﬁm&)é P8 8
BroBBo EOHS EoTR) Db o5 wotrd. $$E ¥ 08 HiJo A.C woren SRosTelS
LC %8¢ C-L-C @oerm) 33%))5 o GODPAIO. H&Q 10 o ) BBKH0S® DSBore

Ben0BI0ETH.

OBTOTRE DPHTO OB
- |
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ke
'
-

0 I o7
2

,
ol b
.
h-i
[

B0 29.7: A.CQ g8 BhmeRs BorHd eS@rNoRNHE A &g

£56 S ©F (HEE p-n H08 EEPOD BTAER & HFPACASHE TS Jcoho@Eore
BB, BHE W TN 1K) wgehso By

29.1.2 &82 dabogsorr €36 K&@rE

H358 508" dpbed® &rad of Sdor SO FPEEBN HEGEBBen SEYID. ad Frore de
Do vrow 50 2.8 %00 wod. 8 DWLE FFEIT o Jeod BNOD TR HoTe (HDHEPOD
DS [HaP:EY oKD AP LFB SAVEE0E. BB B0, FREATE0 HoTe YD D
H0BEHH S BFRwE s ado (discharge) Soth. wothHed Q8550 5% é@&
SAFP&0B. ©Borr VBE ac &BR ErOIHE W 4B ErK S, Jore WD B2 I
Degd 28R GITA0DHL Hod &8 DHySS SHRPA0T Degd &B8Bere HIBJ0 (HgrdSo
0. STESTBE o égéoé}‘s (amplifier) &8 D& R SIDPNODINE HIBTNBOND
TS Toeags SADEH0B. 6 Spes® E56 EAPHDH GIRPNODIS 2 OB &Hiw Thow
80 DB de &P Fotssto. JBFS VG &L Ko D6 I DR &P JahoEs H6

%60 29.9 & £56 E@BeeHd &8 é,éa% DIHO(EE SecHo SrHadss. & Sechos® oad &é&
'V, e o £56 E@rtd sotnod. ab PO A 888 (V) 8 Sdmdo. @ & $hSod I5%50
R, 5 Sochod® FHS® Sorrso TR, ub ©hd Dk WO ©os LTS o JADoBOS.
£36 @t @oE) ©FE (Anode) & JE TRE° GreaBBKSH Seoyards. #58 E@rtd @o¥) SG°E
(cathode) % R 06°508° B &° Sommdo qz:f)?o D3 é@&@s BIBYSSE BeoHaeds. wdre £58
fafonvitad) 865%%&0 S Yoprdo DoHBEH. £35 E@rE SdrosSorr grd 38%?20& (R)) Sogrdo
BB, A3 &gﬁ)% (V) D0 56 &Gt God) goesd é.,éﬁ V) Eo8 QBN G oo (855
Bt ZRD VoHo@:od. 6ard £ B> GoE) A Lg8 20HWoDH JBorr ol o
Howe (58P0 DERS FBarro P BErEHEHow sotnod. g8 J8%o (R)) howe H@8row DS
a5 (Ig) 8o &80’ B
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I = le S (29.5)
Vo AR
] & Iz
V.
Qadho@es =2 dC :
ssga
-0

B0 29.9 : &Z2 dchogdorr £35 KR
S Dby B8 Desgy I, 508050 g8 D850 o0& (H:8r0T g (1) ©F Botd grreenre
DERS0H. 899 DeDHETOD @:éazé_booéé?o 808 Defore (aeais D).
=1 +1
(Bo) L=-,, L. (29.6)

£:55 @t 5080508 ([, ) ©F S8 S Dt deiptd o fhowe (BBEroTD. 08
8 8%0 Howe D&h Dy I, deped Heed gy (L) 87 SEPre Sowed. ST
(Izmm) B Doge Dend 5 MY wodHadhy Dol 20 DY SoNADY G &oenod.

g8 QB850 o (5P DS (Baesro (1)) Eedgo @omSHH Dgd (Barsro Iwdo ()
£ SR HOTe HSIRoHe $oS A LF2 (V,), 455 £38 (V) & S5m0 ©9&0d. 78
D0 (1) 3 o Dk BbtR0 E:56 Eart ot [H55ros Dtoss (1) ©F Hirnsee®
Brp&od. =R DY L.g8 Srdo V, 58 RO otnod. ©BRGOre [HTES a.c LTS QP SHJD
B BOASD JDE &8 V,, o ol Edordesore Si5to 520 2BKE0 50 Bpod. ©b $EBeo
(29.5) (80 (S50 Dy (1) B (Berdo SrdEod. I, & $mby oostio So V, 68 &mis sy
$%) A6°%o Ry $E PBIYEDHS Srhehod, 2 #35 £3e 'V, o I8 &R 'V o8 Srdy
TH0ow Jore eotrow. & Dore JBE RS’ sy SYPINBE A &L Sredy THOw

?360?‘? SO0,
$586 E@r%HSt tﬁ:é&sd‘ozﬁ)cﬁg @°$ﬁag§o 808 ¥8Bewo &° S5
P=vVI (29.7)

s oBggeho B8 &R $050 o Q5 S ﬁbé £)°263g§ Cﬁaéoggdﬁaoéoé DENSS GOLT .
D 28 e & £356 Eart & 488 daboldead @0 Fdodowro.

OBTOTRE DPHTO OB
- |
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S8 29.1 @ o8 Sechost IS é~§8 16.5 V 200& 21 V o 85 478 36°50 rhowe (©858r0
D&y O mA Lo& 100 mA o gy 50°8&0d. B é@% gore 6V Goter Acho(Ees Hodiel)
BCSPEHTEH0E.

o STV VAN
R~ f

16, 3-21W de

LS 1 6 Leyo E5E SR o, [, . =SMA edhsomro. g8 A6%0 rHowe [$508ro
Dy E50 wondHH B8 Ba oo 7503} D&y (H5°R0b. HOF DXgEY BwE) HOLTER0
(100+5)mA =0.105 A.

8% VAE 4.Z8 0K SHeRS KOR DS © $5Bahos® FBS® ¢od 3o (Ry) Dend
B8&)ro0.

_ Vzun—Vz 16.5V-06V
I 105mA

R =100Q

max

DBE L. KOHoT 6 EXE KRG HoTe (HP8r0T Dk KOROMT Gokwod. @S
21 V Gotwod. zose [ =0 95&0b.

_(21V-6V)
100Q

508 36 R home (HBIT0D 16E D = Tmm =0.15A

BRI Bogaho ey K63 48 =6V x 0.15A = 0.9 =

OIT 6V 00 1W Fhgso Ko 56 e@ridis add@rhod 100 g © 6% (BedS®
Bogrdo BArd. Hoakrd) P Hwos® Ry Jorrko Takrd. i P BOBS LFL HOAW
Dy © HORSE® YK 6 V o A &Be 500,

[31360658) Q3.en 29.1 ]

1. BoBH 3)%))5 (filter) e 8OAS o“gyg SBon DEHETHRI D), S0 ACHO&.
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2. adtn 29.1 6% Sochod® £55 w@rh 88°EsI08 aenrr HBEGHS® Sogrio
BIDE B 4.FB Dend dod ?

@ €PR),00 evdYmeen (Transistor Applications) ‘

EPRRE HATD Kor(geR) oS H00th FFTR0Fos” BB Beo&HTnD. FEreorT V8B
88050 &° G0, HEOR, s S00Hos® Dk EISroBE. Wl Hochos® SARAISNG RS
(D580 FDEHH DESH Sechos® wee DEND DegE (DDH&PoBE0 IndeHEod. & éé&o SO
Qo(ENE) wHITTes® ErYPY ©lTor SHERKHHHTHD. 0 Ayl wiko HEo, S
0005w EPosren (TSRS BEEE0IT ©HET R Seyo.

29.2.1 ‘5:350’ mw @J"X)Q‘cgg (Transistor as an amplifier)

BHODERS DIeTB0 WISHE FPPE S EBotwtn DS KOSS0 WOLrD. STERBHE HJ0
DE°PED Bwotd Irerpddn ol ‘BarHS (diaphragm) So200 $R e drhemorr o
ééﬁz‘ﬁ)%@’s SN2) é..é& (2880 ©HH0d. & (208 é,§8 o woirdor God ?ocgég oRoe G/
GG BAHBE. 9D QKO SotHOH TR 28 BB HoLILD. HPBo JFE BoSere Fand
200 $)BEBe00 Tobd G voBared aiod. VBE &P 'V, Hbakn HE8swo Bods gD 48
'V, 0ot T8 DAY LBR HB wotrd.

&82 B0 :Av::é ...... (29.8)

— \'Jfrt

f“ + .'."'l.l'-ll

238 vodso ¥

Vo

(K15

0 29.10 : CE agto N - P - n (EPRR0 God) omd $88 Sedho

OBTOTRE DPHTO OB
- |
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a8 dgorr

g HY =A =2 (29.10)
L

Tt 5B =A, = 0 29.11

&0 P = P_Fi ....... (29.11)

EPRE SEBore HATD Socho Heo 29.10 & SrHedIe. s 8 n-p-n E@YHEH CE
D5508° Kogrso Bohadod. B Ty BB, aged "V " Seid gr8d8%0 R, ' oo 88 acirte”
Bendodod. wgrdo Howe 1) Dy HHerodsH 1) ol ks JEOH woe (B&roBEo
odoP@od. T Dend S/ £58 T, Densd motHvoH 5o @k 28 Bsodod. v3 'L
Sedy) BoB EVR oK. ©BdFore Ty Heod Do FBE T e BodH 1B I B0
ONFHos. 8 [, SrEnted® KOg S elrboomr sotood. JEE Ho8eR) DT HBE
BBD 22508 IBIKY) eprd A& ') Dendd Both eEhe ST ol eerdo Howe Hoaed.
gose V' emebs® HBacrRE® soter Jard.  (ErRPE @o¥) B (BB EoE) Bo6ss
Doty HITD HoHH™ LHdo JoHE’HD). O wrroed) acsrd Babko woerd.  JISE
Ho8resd A ézﬁ;éﬁél) ‘éo'sse‘éasésv&)& Vi & BBs® Logedo Bowro. V., 8 &Pl éo’ééﬁsgé
V'K BodKo Sod, errd 8)&355 T cﬁféém 'Aib' 38 H05Te0® Erddhod. Hoss 8)&55 'A1b’
werd DS 1) 8 50 Too VT wrEAERS Hrdy) Bow DB LBAW BIHD HOSeD
AP0 SoLTeI8 KBHReT PoEBY sse?éa%:o EESe sowd. SIS QK6 QensdS (cut off)
S So&)R) [FPoze8 (saturation region) =6 B850 Iohs B HoSeren RS DLedes Bod

©aroNS Hoszeen DA GoETon.

ICELRATAv Aib =5 egs0b. : ... (29.12)

256

r. 038 20338) (impedance). emrd Dy &° S8y 'Aib' JEBB DEngES® e Kby
SeorEdod. A 'Aic' ododomro.

808 Qg = Al = BAI, B (29.13)
L

aeio f=ac Dehgdy 5BEew o880
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Ai,
B = N 8 dseso wHEod.
b

588tim0 (29.13) Hwvo 98 88a V=< XL (29.14)

$0 29.10 &° JEH HoakrdB 8o LJRIADITY wBYoBT

Vee = Vs IR .... (29.15)
B3&08B0 (29.15) L wddodo I Bod H0ESes0 30b.

dVCC = dVCE + dIC XRL ...... (29. 16)
Ve ?360 @aaéé d Vee = 0 ©9HHod. 88
0 B .88 AV, &% S8y dVp S8 1. &% &) 'dI ! seed

(9] (%] (%)

AV, =-Ai.-R,

SBBo (ﬁl)é&_ 5,888 269)&5 808 $&8B808® $nod.
(8] € [~ Jutr’)

A, _V, _(AicxR,)

Vs [Aicxri)
B

:_ﬁ.R

f;

L

2 ¥o8Beaoe® rﬁ R (E&rR)PE GwE) transconductance woerdd. HA 'g, ' & KO, E08
J&8Bes0 (29.17) zéoléo& DEore (3.
Ay=—g xR, (29.18)
3 08088e0S" ¢ - 1Hth JIE ko AKren $3° HEorr HBTE HIS® Gotron © TrAROS.
oI 8 Seago 180" sotwod. (EP)KE GwE) P50 & B0 8o 580BBea0E® S305)0.

A, =A XA, =BxA, L. (29.19)

S*Dzﬁ)ggo &* Eﬁ@% I Eégéo &b 58 Q&8 @0 BEBEDoTEIE 5085 ErE . Eégéo &t
A a ¢ Jngso, I3 a ¢ Hodere P50 B0 QENHMT Gotnod. B é@& 23580 @ohodS d
c ©°263g§o Sl JY)od.
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asaﬁa)gﬁ
1908 - 1991

T8 TRo &° Toth FG TBS ai0Hd TobS PRI, Jegd TR
3B & S 205 a¥P. SaDd wDse & HESS (Madison) &°
DegH0dHe Hienowod® 22080, OV Do BOBSTE0E @S SolB
Lor@re 35 RE (third grade) 08 2:Q0%6 &9$ Sz (Junior high
school) €808 @3%3)&3;&63. Qo 88S 502308070 B0t @B B EdHT.
SN OB HBS® JEHLHS BHes Hrptd. K esond oD (Gulf
oil company) &° HriH VoS Tren FrFEE TRIGT HITVS Shard
KBS 88 wgos® Ph.D Tadhso 850 BQeoS (Princeton) Sge)th. Fodsee0 S5 O
oAV LB THS BEILY BArHTe KIS EHarE BS HARHTE QDO
ard $08%%e aotos® Tovid. g @GS (Wolter Brattain) &° Sod Soianisé €55
ErdBeS Bart. w8 obS (Bardeen), (@88 (Brattain) 8050 & (Shakley) % 1956 &°
FOE wZos® FBS 2:50Hs Hrrdo Dobadod.

aaéS D05eS 2 &8 (Leon C Cooper) £:80%0 R. 2196 (R.Schieffer) ©&° Sed o805
(Super conductivity) 3 3% $88%EH o 1972 &° Bokdrd FosTgos® abS SBS

.
[

205050 o).

NPBOS D HF,en 29.a]

1. CE @megﬁoﬁe) égs”@% Vi =20 mV 005 Vo =1 é.,eé)) ®ONJ &@8 Eéa@ 590308,

3. CE $%=°08 Ry = 2000 Q, 50800 71 = 500Q 50w f =50 wowd &88 B, Fs
@ © @
G oo Kedo50k.
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29.2.2 & 1 (N8 ed&rio

Qg EDB0S® DS eB8Bemroond DS Haren, Hosren, BOS® CHOEPeDH HI BowoswdS
%0005 N8 WG (switch) 0 GH@EPA0. 18 0 oS (on) Ok @ (off) & o (HEE
oo otron. TGS HDE eB8bereD kg Jtb B L8e Faves® st $Kob.
TS WS’ 1 HBKBT0. RS & 88" (0n) GoDIHD &8 LT o $Ba%o e5H® (off) &oDSHE
358 6882 Fow wdBBoBEE . ©f EZBO Eorggs” edERAYD. 30t EReS HoSzeen
DISeAFS (saturation) & HBHD ToHTRB (EPQRY & SHAEPARD. H00 29.11 & oS
Q)8 ododeros® goud (cut off) @odo KB D&y (@rodo @l Both woderozren
Seesn. 808 H608° Asen ADS (Frodo eord Desgy Eedgo (I, = 0) 8OAIG ghoesS (Cut off)
(Frodods Jrdknob. & JBSE® ErQYYE Dk S home IPIAHE, VB &B2 (V) wodci
EPRE GoE) DEBB O sToBe SH(V ) ERob. o 86D $8 Mg &8s (V

©HEBok.
L D0&)S (oo
t

CC)

Heo 29.11 : L@"‘%Qs So¥) VG wPogeren

QR0 &* eprd Didngy (1) D0&)s) Dend BT BB 6D (ErQRB Dot I8 Dy
(K520 DEBS, arEdsee i &g& (V) To8) Erd50 0h&0b. of éocﬁée)oé‘s 2808, a6
Elnly K)Cézéa 58§8 Erdgo ©HH0d. Indo grY 5880 R, zﬁcg?:"s ) o) Ssga @S 810D, edre

Ve

— ©HH0d.

%50l vy e = R,
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&0 29.12 1 Rgde (ERR6

(EQ)5 RS 7 HAFD HocHo Heo 29.12 SrHaHEHod. EQ)5 Ko g HABa00ST8
%) Hodered Vis ot @otﬁé@_ﬁ;&). 5062253 F0air8 Hdo 8od DEorr (EPaddK.

IRy + Vg — Vg =0

V. = 0 000855 8o dorr $:p08.
lp=—7> (29.20)

I, Densd Ereg0 Eo& BEsS B8 QR0 goesd (@rosos® HATob.
$00 V, =V e . (29.21)
Vi =3V &80 V, =0.7 V 0000859, d0tHd) @PK)JQS&
$&08Be0 29.20 o0& 8od DForr (BP0
I,(100k€)+0.7V-5V =0

5V—07V
IS A AU SRS P N
BT 00kQ H

Frrdes (ERQ)RBen FrOMe Kod)Ho SRS & egrd D) KB, & Korsgos®

Vo =Ve, =0
0800 BB Dk =1 = Vee L 12V _j5ma
R, 1kQ
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&8 580 D oD B SoSaren az'fb $08Tres® s SHRPAOLD). GTPSEs) HEOHE
Be3S® &8 LED & 0 29.13 &° Srddey m Sogekdo Bero eddomro. 508 Dikdy LED
oo (+5V) 3?&){3505'860 wowd LED Senrdsd. 93880 50 oI DE0B gy esARom

LED Seoiieh.
+ 15V

=

B0 29.13 : (ErQRER g edSrAodhHotnd) LED &r08

EPRE FwE) HBGE SoagEod BHVBI0 HTH PR P &o HoSare
688 dodhio. &eBo (oscillator) oF HEE HSocHod® Bh FEEPHP0H. & EosPen HoggorT
BEG (Eraneabes® 528008 BBor sdIg0 &Y VaHTPI8 DITFEATL. Jo(EEIE KT Tren
08w Bogggs® Ere DB SHAPATLD. &Pl Sodirod® Tre Sseen o, Mo (ErREH
SHTPA0D HIBO Dognmd ol Soard) s S8yaeo.

29.2.3 &otorr P36

DY ore ol DS SoSzren ©F) HOETR) EyS EoBo wotrd. JBEDS &l
$00008° @b Soaborr $irods L C $eoaird) ed@rARE. ©me Sodird8 489 adweds
$BE Hoohrd) edTrAD. L 5Hodn C oo of & Socho (Ehen PpTge Lol [lafovsl)
PSedge TS’ BosTroty 88 BabrenrhHEos.

W38 HEDS Slelaty)levtay (3285008 HEToSEOrT HOGRH0 BN, eRdo Bod0od & I
B, 5 D8Bwo A Brfen FaEL Hod 8 $Ho 2OA Seos® rin LoBS HOWS Evorr
800, Bodare EBosHome ¢od el DXFaES oo QBPTwod FES e (feed
back) 8DAS SR adFBrAoTP. & (DeBH0E eé%go Qg JoSerod’® 508 grrd) ARE KoSeroB
©oLREAME. DS HED HB BHEH ©oboDS VoBEre GED KO Vakwt TTe &8

407 OPTERE T OWBLTRD



SBos® 5By g0 wowd ¥BI DRG0t SHORD RIS Elosre ond HOWE BrisHowe
Vhaod. &osl) STEE ABorr Botd (HEeS erfe TTe SEBHED. Hore Do A b,
@és@%@ééo 5} & Ko HJHRSochore Heo 29.14° 5008 Bore B

(%)
=Bl 180° S=dFHs0
P AV = AL
5580 Y
A |

L o O

EOREEOIN ,

B V,
=l

180° SzdFDH0

B0 29.14 : &o¥ Socho E¥) STEE Ao

A B <1 0039 'V ' dbodBo Sihdr Gotnod. wer soHore A ff>1 @odHi 'V ' Deod
(Boore LiHEod. 52 AL =1 ©onIHE V, Dendd ?géom &o& ?865._3:6 3“268@65055 Qo8
Eomres SFow. DES 29.2.1 & $8)0dSepre CE $87) Sidomro. s IBE Hodoi dgsre
306 180° Bz Beso BOA &otnod. ©o& o8 Kes 26@% (- A) &otnod. o @268@%31 Eée)@ Ap=1
™ &oBoDS * f+ &roe LerdEorr tod '~A™! & JErsorr owed.

908 @2680“9)?&1 Seochos® 180° BBAFH50 éwﬁéo‘ﬁﬁ‘e’bé 05380 God. Heo 29.158° LC
erg0% Soaho, CE 8)@5&065 [a(S) @.PFOQ‘QS zégéo SORPA0DD &Pl Hecd Q@R FredTo0.

&I &%62¢5 (Colpitt's) Eledo wotrd.
Y

I' j— ¢ *1

S0 29.15 : 8862 Sodo
Sechos® C,,C, 5080w L' e» ¢rof Sechore Goeron. & S00H08% wbaed PSsd50
& &8 DS Bariro 68)8 wHHod. CE daegbos® Sogebo D9 QPG 580 T erroedd
Jogedo B C, 8or$y6 SRR (feed back) 0805w C, 38 Sééﬂ‘o& SPOLSN). & éotﬁé?)o@‘s
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5880 180° o> DT, HADS 180" B5dFarR ErR)HE & aiMn8 HBako (e Sgso @)
Bo&S DB Dogrdo Db 'C,' 80855 aron. 08 Iwdo ers 26@% tﬁmé%éo ©HHob. TS
ed)B50 38 @.PK)Q‘QS Eégzéo SwE), E%Eg 38HEE08 DEOT G Sézﬁaoé’s ?&)36@26 Eomred
POBHD).

@ 238 e oeen (Logic gates)]

QQ@;(‘OQ\)@S %080 Botdh Bzre BBorro Ao, & SBorren EOA G0k JETEPTRR) Ko88o
©OER0. SB0K BoHS HOWE ©9HHS® O $0cHost wandd Hodzren FAISYEVISEVENY é@é}é&@tﬁ)
TP @Y $o8B0 wotro. wer ST KoSB0 B]) [HEE Sored® drEh Deer HnHHH
IO 8)5)1)26& B0880 ©otrd. @/)éééé)é éospgﬁ's m@één Denden é@é}é&oﬁ)c‘é e Dogrg Jo880
(digital signal) eoéro. (Hé0o 29.16).

Sogry HoSeren §°Q) Sdomrdr Srddr 0 $oam '1' oF ok Deoge Jevdoty LrBH
&Hotran. HAJ DeTen @otrd. Jegedesorr 0 &egen '0' (Zero) O S, 508asw 5 depen '1' D58
©HETHOMT Goeraw. &3 ﬁsowen LY FHDHE Gumon B 2V (2 S.epen) oG &P @;ooa 1
Jodarest fSKg@%@ (noise) AEYEHD). (‘0° 3;0»% OV-2V 58w 1 ﬁgcm% 5V-2V) s a9 $oss
DS (HerSo BoHBY). B8 & Hoszeen é@%‘@éa QE8SBore EGoeram. éo@g@é@s SEHRPA0D
$o8aren &BESMT Gotrow. ©3E D (bit) e S I Kacge‘éae)@s X8 TR HIPTPTeR) Hogrg
SoSerenre Srdniaron. (8 O R o HHESE® Ko a8 I

L0535 BSOS BoHd B0 L0 BOLS

-~ &

f\f ]

e e - - . E - L - L
o 00 I P N I i) >/
S°00 S°O0

He0 29.16 : (2) @S)DQES‘;‘ Bosdo (D) &)DQES& Bo8%0 (D) Beed Hosdo

&3¢S DoBEre & SHaSh KBS (HIBadess BehDE). 88 HBDOH 3880 KBS ardS
Des 53S0 (Boolean Algebra) @oérdn.

2rdS Dez KBS0 SwapFhis (HBDen ErBEen HBAM Hesseoren. &BeS eodo 0 S '1'
Denden Ggond 8ol E8F HBoNE® BBDEEow.
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Ax0=0 (29.22)
A+l=1 .(29.23)

2 BBchot @ 80D Sodired orll mTred @otrd. B Y0 erel mTre Kre)
36}3&0@0.

29.3.1 [$0E oe2E wrgoren (Basic logic gates)

2,88 oo D AdTeen HOD &8 QL0 Ko FETrodH Ll TNTren ©otrh. B DS
HiSo ©n088° SrddHH HY) VD Jeoder aFow. & T SHJTD Asren ardS ook
(Boolean logic) doosires aREFow. (@RS erlf moymren rtd Ssven. ©d

1. AND o=go 2. OR wgo 3. NOT wxgo

& ren HHIT Hesedo, ErEY Kba % BBchet SHde Trow. Hlo BHE Kb
aeoren DD Digo JyHowro.

1. AND =50 (AND gate)

AND @08 Botd o Q8N JRTen GokHEy) 5°J), &8 el A0 Gotwod. Botd DFBoen
&oc AND oo God) eRE H0880 Heo 29.17(Q) & SrHedod. wId 8)63)55 ?055@ BBst
Bendoddd 8% AND wego @nE) (B850 ®go BEE). errirnd A 0 B e
B0 GwE) Botd Adzren HBAw Y wey) JE5r) 2. J5€0s® oS (ON) 55 eref deosd 1
R, 508050 & (off) &S &8 Densd '0' V BOHEROB. & KorB)S® Both Mdzeen &g 8 Hogedo
BSHE oD 2eR) FenrhE&od. A 8ok B ?055@ Bot @58t (ON) SV (S 1) Soed
20 $ogded. 'A' Hockn B’ © @) 38 I8 I Devde Do Y BwE) (DHITS Heoo
29.17(2) &% HGE BOCHER0B. & HESEDH &g HEE wotr.

A .
B D—-FD_O} V'.lL :@
(a) .

IR o b ;Y
0 | o 0 D_F—Fﬂ—* L?fj kQ
| | { sy s}
o [0 | R v L
1 1 ]

() (d) =

$00 29.17 : () AND o3 So880. (@) AND oo 55e 0508 (2) AND mrgo w9
$8E (&) AND oogoed8 dGrd Srdse)s
INTER (APOSS) 312 Zaszegso Vol. Il 430




AND (H(8c% a0dS 9550 (8od Difore SmHHo.
Y=AB=AB=Ax B
&0 A AND B o Sthdzeo.
AND ooed)) sPolio

E@eeHen eHTEPA0D Sroi erel mred) DDL aeo (Diod - Diod logic gate) eotrdh. o
29.17(8) &° BoHh ERrden 3ot Koo AND m‘igéo Sedald6. D, Hdcko D, &d@rthe
T tHet Sirodborr Sogrdo B 5V argd 58aw 5K @ o 36°%508° HE°acirReE® eosatron.
8% Sod Qg0 &% 0. A 58050 B B80S Idenrr &l oerd. A Soe B S 3ok
&ken 25 B5HE Hoe0dd ERrE Howe Dy (5800 Q58%0 DSBe @"@Qlo‘ﬁ)es & e‘éﬁgéﬁe)
ISleN @Eézﬁ)o &% e Dend '0' e OAS 0.7V o @T’@@Qpﬁ:éﬁ_ QY. Bod &ren 5V 0% Sogedo
Q8 Devsen 1, 1) BUSHH O ERrt Do BHToBBDE G500 5V (072 Deos '1) ©
PBYOHS e0en0d.

2. 'OR' @x5o (OR gate)

OR o008 Both S B DB en a8 QL0 sotran. Botd AF=z@e OR B0 Go¥) el

$088%0 He00 29.18(Q) & SrHedse. OR T80 B8 (DY RIS 8)&5>§5 ?055 0 ddrosBorr

}.:

A
Joj—**' , /,
B o~ — I :®

ia) (b}

D, y I 5v
A B Y —k}—o ©
0 0 0
0
0 I I _|<1__£ |J_5v
y o]
| 0 I i D,
| | | =

ic) id)

Se0 29.18: (a) OR w3 %0880 (b) OR TR 9&55068 SrHe (€) OR mggo &%) éé§é§§
S8akn (d) &8 S¥ome OR w=so 838608 SHen

OBTTE VLR OBODORTED
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Jogrdo B d dEahos® DHBOWHLY). Botd JJzeen Ko OR apNele &% Bot ‘?055@ D0
29.18(b) &° rQ5¢n Dogelo Bohad sotron. A 8w B en Bodr JFeren e, 8)63)55 2ey)
Q800 'Y' el goewod. e (ON) g8 et Densd '1' D 08as» & (off) 2gd ereds Densd '0'
Beodzron. BRI wey) IG5 orsE Jeod '1' D, B KR wey) A =@l Dend '0' A Krdeawes
307 wey) o7 A0 ‘1, JoKR ey el Ao 07 D TrdFow. & JosBes” A Soe B 8o
Botd xoen e (ON) &t SN LS &é& QB8 Enfefnfol 2eR) JenhEod. OR oxdo BwE)
D34, (‘Otézﬁvoe) @585265 doogrd) Hexo 29.18() S 3OS 0 Kaééé L) EHod.

OR (©8cH% @dS (boolean) 35780 (Bod DForr SrddEno.
Y=A+B &30 A Sz B 00 SHHzco.

OR oeR) oo - ©s58es® E@rEe Hdorr Botk Jawren Ko OR moed) Heo 29.18(&) &
Srdadod. D, &dcin D, E&rihe B5°God JdSrossorr Yogrdo B SK o d8%0 e A8
Jchatron. E@rHe e G A Hoc B e J5¥ Be8& T S6ED QLo &% 083Es.
A S B 8o 30&0& 5V 2J°§é.35 ) B3 56&26@5 DEBOH HorrHo B1SHE, HowodE LR
BT E@rthen S TNT° (BT DY) Ao 58 SV FeYahS $8% sotity BKyos. e
o8 Dend '1' Bod yhen BB GHRIPLE 008 OFF &° &098H% @gzﬁ)o '0O'V 95%08. ©odre
o8 Dend '0.

3. NOT ==xgo (NOT Gate)

SogrsioSeros® (8ers 2i5PoRS®) eH@rAon OGNS Swagmd o NOT wego. =6
SoSered DStHo Byod. s NOT oxgo Gwg) J38 dend 1 @ansHid D% Densd '0f
9500, @eorn B0 '0' ©onSHE Qg0 1 wHEos. NOT oo Gwd) BosEeq) Do 29.19(a)
B0t rdedod. NOT mggo Gog) 8 $&8 Heo 29.19(b) &° akwass.

A hé Y=4d
A DG ¥ i) 1 10 kG

(a) (b) [ =
o—

Y oy

S0 29.19 : (a) NOT o &g, $o880 (b) NOT oo G $&5388. (¢) NOT wggo
S0c5ho8® vl8ns® SrHe
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NOT oo $00908° e8tes” drden (E@PRRE JEM HIVHTIE sHTPNA0DS TS
QBRSSorT od. 8D Her0 29.19(c) &° SeHedod. 3o 'A' DwE) Denss '0f @;cm ©®oNIHLB
@P%Qg eHE® (off) sod Vee &g& o (5V) K)Eézéao Y 38 & 8Qn0b. 8@ Q380 'A', 1 (5V)
0NN @.Pé%és (57555 @008od.  ©Iptd Ao Y Dend 0" wHEod.

DS (BB DY 08B0 P AS T BOHET. HAD $e&HAE & Y =NOT(A) = A

™ (&°Rro.

508 HBK B30 (PP erel T Krg) $B)0Tro. & TRTre il Foerel aeorenrT
A& Fohnesr? ©d Sk OOHNHEY). S8 (DD xaren s FB0® BenknErotrdd.

29.3.2. 28 Teprel a8 Ra%oes (Combnation of logic gates)

88 oTre 28BcDhEo o o S0ggdd Tegoeen (1) NAND [NOT + AND] s0805 (2)
NOR [NOT + OR]. &=&¢rd @o@;@é@é‘s NAND $8ci» NOR oxoren 65@ehod OR, AND
08an NOT oegoress iﬁoc‘.ﬁ:ﬁiﬁa:ﬁ;. & 5880 HOIT S TROPOD DEEROD @OEPDd. B
$o80 or@E Trgored wd DKo K8y Bendnowro.

NAND ogo :-

Heo 29.20 (a) Ped Do AND oo s08ciw NOT oegoreso 2830080 S0 NAND
T80 EPodHly). ety AND oo &) DZ5Y Y A NOT weggo & %0 T H6 Qo Y
Q oo adirpEod. Hewo 29.20 (b) 8 NAND oo B e Yoo Heo 29.20(b) &°
NAND =80 Gog) $&5e38en el HBY AND T80 Go) ABLQ) D&%00 ko TROP
grots Hin)ko. B0 a8 AJE Dendd '0' &3ped QB0 Dend 1" srgod. ®3 dBhcho NAND wxso
Gog) $&g DG LrHEod. NAND (BB 2088 D0 8ob NFore Krdosi).

Y=AB=AxB=AB

) ARy -1 A —— ) Y
.r;-—=-:>_— ) B—

() (b)

A B V' =4B  |Y= 4B
0 0 0 ]

[\] 1 0 1

| 0 0 |

] | ] 0

(©)
B0 29.20:(a) o8 wdo =85y NAND (b) NAND a8 $oddo (¢) NAND o @) $E088

OBTOTRE DPHTO OB
- |
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2. NOR C5°§5o :

$e0 29.21(a) &° Sr®Seur OR wBo £8dm NOT orgoreds exdiabio weo NOR ooy
POy aiey OR oxdo &) ('\)Egzéao Y, NOT o=go 38 S0 Bohad &Hd K)Eézﬁao YD
Sroharo. Heo 29.21(b) & NOR oo o) e Ho8s0 ad&od. NOR oo &wg)
éééego“)ééé $60 29.21(c)S° asé‘geo&o&. OR c5°5€50 @wé& @géﬁﬁ& D0 Bheso S BA Seodieo.
NOR @80 Gno¥) Jaseen Boir '0' @andded Sr@D QB0 T 508 VEGHEE Lol Benyod.
NOR oo (H18ah% andS $8r50 (Bod dore Jrdossad).

Y=A+B
A T V-1 R ?m
i I
[H1 (I
4 B ¥' = A+B Y= A+B
0 )] 0 |
) | 1 0
| ] | 0
| | | 0

(©
B0 29.21: (a) o8 orgored 28 NOR oggo (b) NOR oo &) Bo8do Hodk»

(c) NOR =80 &%) 5&5?6@5

08D Swoth BaNSepre NAND 8o NOR ogoren o) 88 oyoredd eord Qo
&Eﬁa&@:. 3% Hdo AND, OR 8c5n NOT (@rgng oored NAND oggo 65@eA0d) der
grotiioar WrTro.

29.3.4. NAND g0 o0& (@PE0E wesoreld orado :
NAND o280 &5@Erhod o) a8 Tmrot TPagdi) 8508 8D & mBore graxo.

(a) NOT wggo srodio @ Heo 29.22 & $05¢y NAND oo Bng) 8ot JIES &36&26&53
godto oxoe NOT oo &rodsiyy). 80 SEHE0 (@) BV WO wohsbosKesd.

B3ty HIH A=B
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r{}—~ = A

Heo 29.22: NOT wgorr NAND mBo

b) AND w=oedy &Podo : Boty NAND oxores ed@rAod) AND oxoed) sPolhy). Heo
29.23(a) & e a8 NAND c5°§60 @:Dé&_ 50&(?25?&)&80&26 NAND mséoés Ho(8othen 22 NOT
cs‘jséo e GHAPNOTREY). Heo 29.23(b) &P ISOLERRNIo] K)éééééé &3 28 AND c5°§60 o) KJK)Z:%‘@DOCSK)

Beood.

1]
1 | 0

— | =

L e
@) (b)

S0 29.23: (a) AND oecgorre &rdyRahnedd Sowese €2 NAND oeoren
(b) NAND &xgo e8&»Aod AND oo $&53e3s

(¢) OR o) &rodiio @ et NAND oxores ed&@eAoD) OR oyoed) 8P0ss). Heo 29.24
&% $8 Bo NAND TOPORDd a:écgggenm B8O & @tézﬁ:vexé: 0 NAND oo &) Both
Ao & Board. & =8 OR axgo e HITR0B.

__._J_x‘\.AA.

— 7

= AB —A+B

S0 29.24: OR weore S NAND oeoreds Sogese Babio
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[a)aéoeisa) 23,en 29.3]

[Eleali=Rvalaty éégééa OR w80 @ ewersd BHweQ8 Heoo 29.24 508 ) e) D04,

A B A’ B’ Y

0 0 i i i

0o 1 ; ; ;

10 i i i

1 1 - - -
| 80> an S |

ac dc &*Q8 SrdnBaeed8 p-n Ko KRR JEHEOH SHRPACBDHLY).

?’.g)vg &or EHEBeso &® Bods @gééoﬁ DEGETes0 dc &b QEND ac @oTen BOA Gotod.
£38 BT HIB ¥ D) AGrY) AHo(@ob.

Q0B grdo B8 DikngEid EHD% B8 “dE D QPR Bdyaho Bdod.
5880 e HVBAHTRS (ErR)HE B IDE Doy eBHLo.

EPQ)8& gHoesd $HBAsM Bo&)H (@rosred® acirD dosne TGP T GORA0LH LK.
AND, OR %8050 NOT &3 oot (@r5es ore memren Goeran.

NAND w80 D 280 doEod BN GHBPA0D Dendr BB womrenr Smg)Sao.

[ﬁnﬁoé) 922,00 ]

4.

p-n 0§ E@rL @gééoﬁ DEHEDB e DY BS0SHE 3)%))5 Seohos® SleTatviley E%:ééo)é?) Bo&,
33%35 SecHos® BoBH G 3B S é.%%ﬁ P|V) Bégoo“g) 608008, oIS ?

B0 Lrdhdr &) €38 K@ d e O Forr AaHo@:os” HHBoBos.

26295260 JEHore D BoTreod ISE Koszre EoHH HOWS O wHe 305y S sowes®
AX80B0&?

E@eehen, 08k (ErPB NOR oo GoRer G0 Hocirl) Adbod.
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[a)aéoe?sa) 2,05 ﬁaiﬁmme»]

29.1

1. $H&0 29.6 K SeEod.

2. %pg SBor DEHZHPARSE® D, 0w D, &G@rthen (8 Ieoss of S8resH Sordd 'C' Y
HoR 88 V, 8 &id HBkob. E08 E@rth @) PIV deod 2x V| ¢owed.

3. R,=100Q, Rg=100Q %6c» R =R, +Rg=200Q &5

I= 21 =0.105 ©0H%
200 -

B V =1R =0.105x100=10.5 &egen

29.2

BxR, 50x2000Q
T 500Q

1

=200

3. AV| =

A, =B A, =50x200 =10000

29.3
A B A’ B’ Y
0 0 0 0 0
0 1 1 1 1
1 0 1 0 1
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SENIOR SECONDARY COURSE
E@é@@o

DT,0 IS, BPRDOLS - 8

Ho% drtyes : 50 $%ho 1 11/ Hote

JoeesSen
¢ o) BHeBH SdrerTro eara HBoS® TeabhEm.
¢ (ot Bd@ad SLraroed) & BT HBos® Bdiod.

o

¢ ASSRv0ES Dogy
" S38

* WO Sogy

o DB

© ogErd) D oErHHIE Srorosto MRoHEHS®, LB dhabo Nod BB &vaos®

Beood.
& ©PS0E HErods APOSS B SoHEmEt.
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