(2]
e
o)
J
| _ L_ _
|!+! I+I1I|_: = ok T o 1o

_f__
e
|
|
¥l o 2
|
1

|
|
I
|
b AL b=t2a |
|
|

I

,Z_;_{.__;__,__
|

} "}[’- |

—— T —
J |
1 }
|

.IL._._.
f
|
SE e 2| o L ]

|

|
|

|

: _7,;{: L
" I 1
|
——t S— __.__.]..____

|
o=

|

I

il

|

I

I

__[_._ ..—T———..._[—— —

|

|

|

=T s
|

|
= .i_. =
!
.’
r
—
|
|
il
i
|

nguR I wiRa amfd de®, g




=i, qeatem favama widst
(7 23-9-9%3%)

ATYTRT QRFE FIOOAYA OH. UH. 6@
(mmw)mmmm1m.q
FiOwAEE J ATIGLSA WA Eowwea A




rs

AR

FET

si. g fa. wigss

g

Wad B 9Re09

TR AZOTT A7 foqrm, AT
2R¢R



aigl asis
dt. &. grgrags

it Iy dia—



[EELE]

qEt Amen anfer enfgeren sngfae aw-fammen 3 awstee
wearean sifaswTaE amed gva egE, snyfaw we, aw-fawd, da et
fvaifos! @EEHRU WIGHT ST=09 @egal, giog™, Fo1 s™El fauana
YWY WIET T FACEY AIEE AT gAY gy onf vt Wit
W ITE W M@ A1 IEWW AgRne YW Aigd wegdl Wewm
wpfag awElR 9 aEpfar FEwn WEeT . § S wie-
TR AR avewd, sfeanan, wawteaE, fGwe, gfagw wend
faogigde Swed AT FOATEE! AW ANRl SEHIRW d UeREi
zeardY A frdmor 3 AvlanA soamet deen (ol afven camw
T A

aE SN ASATE AT I9gE grve o famwiaee
gt SEIAd FOE! AEEE Alg WY WSHl A, Hearmdar av
geah fogd Swamel AW STESl 9. TS AT SAiMed Ssiae
gedtmm frwfor s et Sefent siterma Jurean Safae sivset= et
¥ NP U AR a¥ Ay famm 9% g gEeg ggan i
IUEEY U glew. WELl WEMEQEI" U WO g gEae Svgreet
qifgSia ol A1 HEBET OO AR, AWl HSBW NNEES A9,
aEa, AawAia Siad IH@A SO aT e, Wet @y, STt
" afir swaw wrar qTeAl @@y, SEeed ( Antibioties ), fawd smfw
AT, wrsEae fafag gfFan, e agegree faam saE Gy
faomier gead Swiwa woaT Aifwe JR

fammrem wdges i aresht fafyg amife susod oo
HFH AAAATAREIE AR OWel WY HS@W S| doedt



[ %] faga

wiY. =Y. fa. @igEr fofaa e geeit o1 gemww fawesEt @ dawe
atwE wE sfemrm e Twen sfaar for @ wew gewt
agatgel e gEomaTan ey, @aw ot fa. fa. dwmaiE fefew  owen
FifarIl Feqaed ' a1 JEEETOEl ARG SiEl  JETEuEAEl e
AT AP, @Y ANWG GAE 9 Aeew e 9 fr aidswy, am
awms  “gifee” o grmwe Sww wnfEe @ @t @ sewEias
qo wea fao.

a1 gEAETA SITATETTAT METTEA @Teal dgatad Siewrast qifas
wifget galy AWE @ETCHET AiEEl WY, (EEeEe awaige faear
AT qEHEAT AW F GOW A WU9 "Ed A AqQ. AT gEa-
FTHAT FHWAYD ATEIAS AT ASHATT WIS 0T G0 g, degt
WY AERAYN JEEETS WA fAAEsel s IEad e sy
_W AR

gl gz ards,
LT,
Had,
fawaraTE,
aifEm 9% T %03,
TR, f@iE ¢ swE q/¢q.



qEAEAT

dta fadie Ao T ArTe 2 STAgT TS FeAT AT SRy
a7 aeq grE.  frfree dnmde @Een swE arfr gee amea €
HTIT ATEE ST THLT ART. AN gitaeey, AeHl, avwi=e g
FLRAT=AT AT I gt surfor qraviT A= IO GAer aR. 7EET
FIBEATS AT FAT@ FEAATT SEVIL TF Ageard Qe g e,

a0 qEAFT gifacetenr ST qieda sfage Ger ai. amaed
AR, SFHeTAT Arfor T qreqr TR AFFATRGA 6 FW1 anal arfaedt
FET THTG Foqq( FET.  Sifaeecd] [#ar aasEa aevamme a@ar=
ST 7 @HeqAr JMLET SO, T i Aed o gifawet fBar
HHTOATIS] AT AT Goua Arfgdl TeagqHRmEes Goer ag:  qorEr
THAAT FATACAMTL Foll g, ATATEH, QITEATT 3ATR FFeTAH ATHGT qg
gl whm.  giferee qume FYr=ar darar s 9y #ET feema
ST AT Hha TF49 Hd g Frigadt afawme oedmw 7o 9w,

qrATET AT ZTAEETAT IR G FE q@raT UF ATaSdl 98 ATl
qTE.  ATICATHE @@ THFZI (T 77 (9T ared 7ged earne g fFarafey
3 AT A ArHaE FoarEr R w1 3Ew g=fen gifassdtaedt
wifZEY, & ATIATAT FITAT Hreas T =AY, ATy Ar=0f FAT AT avtaady g
fa@ear arg@.  ZifareaaT gore AT FEGET AT ITAN grew.  gifEEET
fegarga s i &1 wamem faam o, &= wore gifeee= ame. &
Tfeas atgenm ateTfaSAdt AreRfTATCAE G a9, AWl FEr En
gifreze aftrg &S o@a. ¥ arawiy aiga ggEd s garEsa T
A fasfavar=r d4r e

dAfaEEE W UEEET A gl Aarg &1 A arfor eary guree
( Application ) sgarT =ATEEIfed STEM FiMde Feds @EM gl



L] qEATAAT

AMFGT ATy, GHALiqE araaraed gfafeT gomar Jer aE Gunys
e Al ST WO 98 FY F1 AU WHT AL BN AT, dear diaeg-
FTATHT AN FEE Gar ATl FEuA gifareivar gAY Wgan= ArfEd
0F A AHLT a?ff g Mg,

TUEE G ET FEAET GO ASAT MRANGF WA= dq. ;o
mmwgmamwwawmmr
wifererarrea faaran afcarar e #er 7 faeea @idie g g6 qme
ATST TAN AETE AR, UG WINT HETGHIGATAT AR ST a5% a1
APV RO G TEIAT AT @Te! HId HTeedl a1 T Ao qeai=n
FITC HLAT ATGT. T AIGT HATGTGATS A3 Juoed Tega o Gof &7, TEHIT
FrATHS HOAT FTHTEAT ATAATAT ATITTT E0H TaE aT9T AT ATed.
FTET fERT0lT #10r Weg 7 YA FUST Fox Te=aT1 I 19T AMed.  qearsd
qfefegeia % YHT A2z AT, TeT wearar arT< foawt awd giee faa
et gataar T gEe § 99U dTe.

fosTTA & SATST=AT ZATaedT ATETSAT WieH{aE ShEeTT e 6w aTe.
frri=aT ASATTHET AFETSET Fd) T TGS dTeA. AT FAD AT
IHTETS AT GBI AqHeAT THRTCHTAT ATEATEHTT HTIT ATg UAed Aeg d< el
aeAt=Y AraTeT ATl arfr @aeria faea sifa agaT ame o4
ZE=T AT (AT STAW 79§24, T T, T STH AT+ U forar-
fret sfaged) fmio ae o, s frarsoredsaT ar S s
AT AT I WA ATEY, A0 A o Suenddr awn A asw
‘ifgca-depdl’ wem AT AmifAw aFeN SUTTATSr § IEad SHTa F
ATIEE | AT@TAT U AT

g gea arae saveT fadmer zifase afir errsar soannfaudy e
frafor AT 7 ereT e afr ateT Tfge adr U wEar U grRe.
AT AT E1 3T GaXE TEASHIT FTal AT AAAT ST NG EwE-
qOF AT T SEFTET FEA ATAT. A HHE TN glie.

g qeaw fafgar A sms marsar anfor agsr=ai=ar FEai= Swn
Arer.  Jeuit FXoaTy afwd v gEaw afeg s aaAfn feaare
AT farmdieraa wifas arers B sg@ 7 giregiaey Seum somey




TEATEAT [3]

ware®, =t famfor qi erfor sitfasr sreafaamms of. qaia ot gaaa-
AT Seo@ HIETET ArEEl.

TEAFIAS SAFCAT GIF FEIMT A7 #f1. T, T 908 A7 g, a9
FETSSIHT GAT AIFAT &Y TF@T TG AT FASAGIL AH AT TR
AT TITCATTF waai=ar AVS-EAsT & GIN-a0dt anfdl amr aEh
FA1 Al AT SAWL G @ Fe faear,  ar gaf=n @ srar o,

e i et wEE e s fafaeraTer qurs § framfrars
TEARTATANAT  SATAT AT TAA. & FEIBATN TV WECATT HTH FL0ATH
AT GRATSATI S FHATT 779 gl G261 &9 799 g% § nagar
FALAAT 813 Whes TAA.  [EARTH gAF TS AT AANER Sa®T A
AHEA YEOUTSA FUG  sAdeAa . g6a TwsEz S a g=9med
A . alY. sredr AT TR FROMYT a0 arga. A ga vy anfor groneARie
FAATATT ATATX AN F FIH FIaT T,

geata fa@aa wiswe.
ATy,
% UE,
AT ¥%0 o3R.
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9. zifmwewen ghaga

TAT AEHETHAY @TTeedT Hgearsar srained gifeeest Tt .

zifereT TS qia g qur F il A | GEumresTr R et
q GEHeAT QETeT YEeHT AEhiqeoedl Uediel S0 ifeest wgoEr. 9o
gr aiffeex weg. @1 eng effeex e ar seimed zifeewan At
T TS, Xfeell Teputast Sifieear STA Feardee AT AR
oTfor oS FT @, fearaTTenT wEaes 9 e e gawe
AT AT e G w5 wnrer. et afewt s s swre et
FAT TGOS AT FEqATHT (el UG ToAT HAHI FHT STANT &I TAa!
T ITH IETEL ATe,

AeAToar WaT=AT FETEAT F@E qR0-3Y T T AT
TE FLOATEIST GG AMFHETL AT THT THCHIET GOTH F&d AT Iq
Jq. g qrEa ufeers arfr YeweeT sieer™ USsiaa 920 F3ar Jar.
AT FTHTETS ST, AT T, TTEHTAEET SAT(E AR Thiehi=
IUAE FLAMT A AY. AT wrgeTer fag-sewa feseHrdr (point contact
rectifier) & wgwama. & fag-ders < el Q. § aaR @XW
g, IS SO YEUETSl GET S 9o aFd 9y, A7 AW
@ yafea  ameear sEiE (Diode) fratw afemr afusd gegdn
ATROT HISTHT STRAT ATIT qR 30 =T FATUN AT HIGAT SHATUTT ITART 219
TN@T. ST YTgaT GaW Jev Faaral dAueard qf §aw e
IO ATATF HTE.  TOT HaW &A1V AGeATH AT AlGareAr GIgAW AT TTHT
F@T I AE.  TEISEAT AT AT AATE AT HAIS ATSATHES  qTHAT
sfeat (grid) swfaenm s frafa afedar aEaw afmas g
FT A0, AT FAAD gogges AT THTCoAT AforpiT—Zraie=—4aw Jgor




R

AT SAAATETST SrferemTlad ST ST g% ewer. et 3w ggsar
SEFIS qwiTa w1 fata At greea=r-argae ST 39 daen
mﬁﬁwmmﬁmamwﬁmw&ﬁmﬂw@ﬁm
A, AT HUNGATI TSN 2ETE, T, AAEE anfE 9 goAETE ST
sglesgdl ffaeT zreT.

EAT METATT ETCAT Wi ST, {SR-HIuIguT=iT 35 qertaT
ETeog AFKTAETH G, ATH ATSAT THAT 359 F&A AT HETRVITHT EHAT
AT ST AT, o O fafirer auTRaeRs aeestT A o A
T qwe G 7 fafewiren wfmmEy drawer atmn S dem
FLIT AT Hevar ewfes swieaT g9 F10 F0ITT 4% aweT. oawed
T AT A, TF A=A TR S aIR Hewst wed aufaenry

THfeF ST A dawEm B we G ar feft dae w1
FEATT &0 fomm T TN %Y AT UF TACHTh ST
aewel.  fagEemingR frReer ated aEamT on ereETT e
forg, fawa (Potential) #& aawd § goom ardiw areen fag-deraien
G HISIT AGRAIAT ST TSI AT Afee deay aiam iy femres 1, a1 ga=an
e afeear artwa ameom fRTETER s . RS g
afvrrdie fEgamen e gae gt femara femor S
aq.  fgenn derirg afim G 9o age wwer a3 o demiEr A
TR WAL FHAT HETUiGT ST AU g qg e a% e dewiEn
< HIST Sal.  Tfgedt wgw LTS TR ATguT g1 WS QHreat
i GR &FT A1 FerAwgn (Transfer—resistor) FifEEET &
&g g7, '

AT frafa afewr seienes aeh wh sheRre aafaennd aee
s fedt.  frata afesr e ar epfes aniEsar aEam g
TG T A TG ¥ Fager avive st AoE e, qa e



A,

farg &eqdt ifereex fasht srfiF aurge graq awfaar=ar e do fasm
AN @ AR S & &0, qR%< WIHT 9w efehi SaT Ted
wHfzaTde frm, ot fran 39w afas oy gty aafavrs
SO F. O AT AT ATAW ATE. AT SAAmT AT FE e
i AT SATATE ST Y, 2TTAEETHES GETIT FLAATH] SaeATe ThiehT=AT
ISSAATARA fEaT atear FNT AY. AT Feradr qfowr e Ed,
wfiear (junction) zifAvewar oy @WeT. AT WEW TSI FET
TS TG Uded Aeg A< @A eardear (solids) s ==vTAT WeAT
Tfir ST AT s for STe . AT SIATEAT A TAAE TEeATS Wi
STER TRT 93T AT Q4§ FTET wifaaTET dae afaitn e,

ZifereeTaT W T e SYWaTHl sAY Soaian araw & &9
TSI At FEET AT mRd.  ERTE emfr oA aEewrer AiHr afagE
e g SRR Wis AT wmey uwe (single) THfew awfam.  ates
ooy faerda ail TwfewET dewitag awg g agfaery erfr o
gueeE  (adjust) ®OOATH geWdd  (microtechnique) FHw FH{EETS

g (Junction)  gifee=ar  wiEEaR SweEl frefAeET
wiwe T FEET A 9R¥¢ T GAAGGT T AT SAENT AT STl
FEOAT gEA: TUAT AR § 9183 UGN IS, ATG Tfeer dEdfEd @
Fa-qfemy (insulated gate field effect) aifewex fawfo @rer.  Fear
JERTLEAT GLAAT TAT FLOATT ATEAT. AT HTAT T ASAT T=AT FeAT=1 S
AT dF gitaees, Aw (resistance), grfear (capacitor) Fee@ TH



3. ATAEF

zifaax & swdfem snfor fafemts ar geasam (clements) aafass
SHA. & AT AE GET (temperature)  =EsAT (solids)
FARTE AT, AAI 2T a3 Jorear A q2AT ARSIy
FATIHT (eI AW AR A F AT Fwy e,

fagara armen € @ty 9 dEw swwd FEer g
AY AT FATAEY qiF T seafufraa=a argEr a grn. 2 av ey
gae® (good conductor) #rga. fASwar qrdm @iarav faAr et
TERITET AT A, wiwed fasiear qie W e swes
ot amedY, T gtz wand fas=n e @i G . an et
aedT (insulator) wgmam.  sifaaw wfn fafesia o siffee g
fermeraTer Anga AoaTs Or A 1 AT weTH AT, ST qaErafar
adarEF (semiconductor ) FEUAT.

qdidfter @ waTd sifangeEn sy (atoms) FAEH WA A
g1 ATRTTA afewd e rgowt q &, A, ST qUE AT uAer aeel.  Aver
e AT GESAT (structure) AA. @G HEAAMT ardr FF awd. @At
a7 gare (charge) @@ql. a1 FEteT @fEF@ww  (nucleus)  FEVAIA.
FIPFERAIEAT O WA SO 0 RS gewaid s sl
qfeeay A FMAT.  IIEImA Ao (periodic table) wHiw
RR T FHHTAT Al AT AHATATAT o=t 1 Fraermae 38 1Fa  (unit)
o AT JFAT T FqHA 3 Fomgta frefomgar Fammed aftanr weam.
(ar. R.9)¥ala argom FAT aFeedr geagiar @gsar (valence)
ToFZiA WA, TS ST A CRHTHTSAT A AF Segl qid g1 qrgar
THET FAT G BT 3 WASAT THAZIA T AT AT (5wt graner sfor
AT IFSAIT ATAA: $THT F& T ; F2UA § TOF(T Y8 gIA|. 9w




]
\

A ™ WWW\IV\MJ\NVWW

AT O EAEIA AT AT AT Feqn dor akd AT goAZIAAl HEAT

T HIET 1. FargIemd q g4 A, A1 SR AT STHSATHER

qo™ FEAZiA HHATd. AT

(A3 T S AT ST 6

worrr @ wed awA fam aw

GO AT 3 g e w0

fuzdim | aterren e AW

Frpt faedr SEww g O

Sl W AT AT SIS

13, wTAE ;AT e et

—s arr (current) T @RI g

TR, ATmHe a9 AATT g

gz wmd (ion) W STYS

T JIST SO AGIA.  FT TAR

qEwE F INEIFIA TGS S (T 3.3) wEE wd w9

q97g TEIA IAaFs Sl T waig fAs=ar a9 @qrEsT R0
gurFs fammara awd au

fram %o W@, faar " =

(dRffS) w@E, Fw, A

zemifs  gEmten qUwETE

Az W W TR

I F qarata FaeAe q1EE

R AiEE. agfEae aut

margtar  faAdr SrEer  av

GaranA famaar =mEa AT

AL R, |—aATEATAT A FLAAT

genTdt fraqarer argA Avrdr e (ability) AvfEAT (conducti-
vity) At e t[urzrq’im miEgaE  Wiwar. A fEaEfaar
A-1206—2-A.



e T e =i AP

vl

o x qo" wFI[&. Y. ¥ a¥ faeit A qo—** I, 4. 9y, wee AT
i aterrraT Frffemian q0% oz W18 framar awR. aw e
AT A=A ATfEr dwoe WA WS agAEs, A EERIE IR £t
TR ST AT AW a6 A O e gwrEten gead o
WIST 9, TEUIT cAtet famArhaar A FH snfor qErdrfite q ae.
AT AR I W d A, RILEICE ERR e E R e

qTTAT AT,
qETe arfgar gzl wfi =, §. 4.
ERIEED ‘10‘ %}/%‘ﬂ ~qo™
[ o T Qo wRI/F. . -
1 < wifmw | o3 WY, ~qo™
AHATEF A 4
| ety o~ w1, . ~oqol?
aTIfT Qo & Qo FEY/H. Y. < q0°

AdATEHT FHAAw arfor fafewta & weeary g enEw.  sfm
g Aad FEwrdrE  (periodic table) 33 mm FHEY qoatd e
CATSAT FATSAT TR 33 ForAia forer st e afostam vame., ofgent

L/

\[_...
1
I
1
I
]
'
!
1
t
I

AT R . 3—SH o ewfewT= ST
A-1206—2-B,

FAT 2, g7 ¢, fawdm q¢
T HeA—aafa arEe—
FAT ¥ THALT AUT TFTL 33
Tome i fefaaear sam aes
Ao AT, THMIEET TRiEE
gr 79 (cube) sTFTEET IHT
et SRt ey fafes g
frafra AT 3999 @,
YT AT ST S ST,
(a1.%.3) S@F SHfTAR oy
ATIEAT ATGLAT T TG ¥ HgSY
(valence)  EomZidEl  UF




L

TOAC WS AT ATATERTS ATEd ddr (share) T 9 SH-
s ooy A1 oAt ATATRAF AT ATF aqaTd. AT Sode (AETe ST fan
A URAFIA qF FAE.  GEERT  AEoear deuear goaziagTe fratw
ATSAT dTT THAAT @9 (covalent bond) #EuaTa.

o° Ffezg (—393° afewerd) ammay sHfFAH=AT UFHw (single) wwfer-
=T AEEASAT FATHAE A9 FHAL AT T S@Soe Audard. a9t
o & AITMAT THMTAWSAT THIEEHT=AT T THAETAT fasidr =T v e
fAAqaTT F1gmTT ATEY (AT R . ¥-F) FEUA &1 TRTT o° F AT Y ey,

AT R, ¥ (F)——wAfom Twfew (o & aramEy)

TG SR{TAAAT O A e G st v fred 7 § saer aad F 0
frea 21 & durag freeam 7 937 g, § qAT goaEiT THiERTT asaa:
THT HE THFA.  CHcHe (A9 e oAy femdarn gae
gedl 91T & AOS99 emrhE 6XE OFa. RN amfaer ar
war i frepatfzar avaw.  fasear sae Aeamd gy godeias 9ol
T ATETE GO TR SoAgT A& Fleard.  ATH3 Thfes faaaere=n
st (uncharged) ¥real.

FOAZA AU YA ATgT T=ed™ Aty orn ferrt §|. o Wi
GG gl SN 89 g0 Afeed wareEr R ey (9 Rvm).
s foFmn SW@T ' #ex (positive hole) ¥ wmu. et g
FIEL AGeCAT AGATEHRT =T A &% Ao et seearg A
fFREsams e A=A d9WHE Tea 99 33 geaaiaE



L

qe 9%T AEAl WS IoAgiA afe A7 QAT sEs WA, ST
AT BRAT oFETEr g wmwaw s sadws (A9 R.Y)
qLFA.

AL R.Y (@) —stfrem wwfew (wamw amrEz) (w) wrewish afa

Tg SHfw saar fafewi sdaarer faw (intrinsic) sniame®
AT, S e arTfaeaT o gE g et WA g wEY
Ft=at strear fomtor gara. s vt agggs dardie somieT o .
ToRgiA-gles Sl fAgmeata o1 WA g freagAreT B wnr da,
fafesis a1 sedamesrear wasit gPmAziveT gae EATaTEr q. q ST e
ST T FEA. WS g AT i st e 61w g awa
ATEY. R AT ST faeararen gfgafaa dave (forbidden gap) TEmara.
STASTET HAATZRTAT 19 q[2aT4T q999 afawias TOACHT AT g, U
TFR IATX FRITHR=T (charge carriers) HeaT ated ATfor qETATHT

faaaartear areq.




e

B O e s i

frsta srdangs :

FIATEHAT ATTZAT ATBIAATAET gHAT THT TROAT odod BT,
srdfrma (srar fafasta) faqzsenr fadia saatar amed JrEd e
(periodic table) 4 z11 fRar 3 =AT MEE qHATA § HEAW TARAT Hed
qrrorr fazastraa. 27 fagsamaz fagmear sdargar=n arfear aeedr
a7, AM GITEgFAT fAFaT (extrinsic) AdATEF FEOAM.

QA AFTA ALATGF ¢

Frazwedr sdfaag (eraar fafesia) 76 4 =a7 Ter=r wiewed, dfeqdr,
arEfaT & ywacy faeaziaers SRfwy TeeaT g o) sfaad o=t
SR ST, 43AT TETSAT AT ATSCAT FAa 4 SOFLT AArd.  ATdDr
¢ ZHALIA AAIAATESAT ¢ AR A GEEASTr a SeArfa FeerEnt
TR AATH.  SowT qrHET Fodgia qrar afaw dwder ataeer sl
(ar. 3. 4-F.) a1 gt auTrga faet sl afara m i F= i (0. 9

M R.K ()T
SHHIT 5Z057) BIA. ATqF AT AT AAF AAET AU Foaeia (o7
ZIATT 7 qFT ATAM O STAAA THEHT Faead: AT F& FECE. AT

eRfeaar A a1 o0F SeEW T goagld (A9 Adrear TArEEm!
Sqddren 9T qarHE TS SEEE. AAT TR B TATC AFSAT FOT=AT
FEMAA THAIIAEAT TAHB ATAT dgArear BEAwr o (n) SRS agd
TEUETE. U F 9e¥ (negative) ar godEiw atw faaee ety efefe
(excess) FwaziA=AT WGy fagqam aw@d AHAME AT dgd A
afafer ag7 99 3die UG, AT TR dEadEsE O (n) gERH
HAATEF FEUATT. o AUAET N EATH TOAGIA AAA Hed TAIHEA WA
ZaTd AT Z1ar (donor) AT FEURT.
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T

)

T SERE HTATEF

sHfaR  (sraan fafest) @ g, sfegfalaan wfern, fean =i
I 3 AT M o st § s s ST ST ST
T AT AT AEA FAT AT TR qEAG. F AT ORI gAETEEaT
¥ Stifaan FdEr Tag faaid azEadt @9 seafie Fe R rEOTT
AT FATRA FHFIT dATT i e, (ar. 3.4 @) T THEFET
fagada srasam avsar sarIEET FagET AT TETET UG soat

AL .Y (&) -0t T

A1 SO GEA SR AT Al ¥l g raadarr A g
TOAEIT ETAT TUST 47 AT A g agareAT fer € (p—
positive hole) SHTEY 957 WA, @wT srdETEETY FF TR HTATEH
RN, HIA goAtAear ghMs gener ar agae q¢ g7 (deficit
conduction ) WAZT FEUAR. 3 AT TZ(f¥7 ATFAT T FATHLT FHAITT
qGT TZAA A qfemasw (acceptor) wdr wEorT.

ergEy af fagra

TEACFAT THT A AT defle fraw wwar aqr, AT
g frefaueer wema afvem 49 aeqm. Torw we EREE
frafas ot . & st sre=n i (st AT ) AT, gy
W@mmw@:@ﬁwmgmarummamﬂm%ﬁgﬁw
FIEIET T &0 A 9% T o] RERTaes 3% ST £ 94T e
ATLTAT FEAH TEI AT T 0 oWy, A AT i EECATCEY
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A~

afeora gieR AT q OREINT AT SR, geagitear TEr-REhg
TAF T A=Al TABHTB ATGAT &I Fol| Ireegar aand. 9 fAsww
ATASAT THIHTT GRETEAT ST A TEIGG IS ATIS Aqd. ATHD
AT ST ATGT FOALAAT I TN TATAT e s
STAIATT.  IT Tl TASHAT TRIUSTe Aqarq & oqi=m TEFIET ANAT-
fa=re wvar A0 AqF AT, AAT THL agiay Tz (energy band)
) gl (\an. R.8). &AM G?;-aﬁ q-{‘(:qT[
. SiFes Adra qEa eIt qErdr W&
= I8, SupEAT AT ATaT FeAT=AT
. TGl T ISy AT
‘E = ST 1 I e e £
ST sfaww wew AR GEER THEE §
S Tad W% 4% WhS A, AT Sl
> AT STl AT 1
JRWTeT IS @ade  (energy gap,

W, 3. % o qaKiweEes Wi forbidden gap) FEUE.

FHolaTaaTay ZIm i,

SFUTA LT 3T

Fadt (insulator) TETATE IS ATCG WS wd.  ferar amad
¥ siTTe 4.3 SoaiT mee AR OITEl 8IS AZ (valence band)
FoREIAHT QUi sl wEal
A=A A=A W wEwel g T
ot T AT, (s 3.0 &) AT
THfzFTaR foemde wraeE ¥ET .

UETETS  FRAESET AT ANET e
¥

feprdt sz @m=a A

!

e faaadams woaiaEr o g _

AGT T WY fag wEd AN, ¢ : &9
AT TR QT arg 9 ,
LU fem .9 (&) —s@et
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R L PP

e i i i s P

IHET Tt g S TETHETS FSTTAZT S Wewe A,
(. .0 @) FmE ar TETHEA SHGTT THATIAAT STaBT oo o e
ST WS ST 4% srar Frarearsan wmaemd ST el ATE
T afadie gar.  wan TEWLT  faagarT g A wFA. Z et
GARF HHTIT.

o e ey o)
it r Y e e e——

- a ] »
e — =
e
Y ——

() 1)
ALY () —gaEE AL R () —fas wdagw

q4aEF qEaty St siqee  @a, 4 At SIETeAT FHT FT.
(1. R, ) TF wdarEE @5 T o° Ffeew avmaw QU AT
AT T AT Fiiag Qo Femrmr s, sty § e o Ffemm At
FALHT T SdATEHET T A Wawd G wE g
Fort fag & avear forar ggm waE. ¥ w sow faeagma s
FART. WA gt Rl eami-we (holes) ¥ i@ foreag=a
B AT 9%, R, e srdatgwiT fro (intrinsic) wETER SR

FIAGET 4 AT M o frgzems @1 sqasrsn Sl
sfqafaa sz (forbidden gap) wwam. @ qagT  agTeT
(conduction band) ffaq @resar awr s (3. R.¢ &) aw
AAETAT GG SHAZIT T FIET TSI ST arrfor fragagrar
FRIT A A4, AT SdArgEiE O SR adaren wear
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P A e A e e e e et N N T NSNS

NZ AAATEATT 3 AT TISAT GOEAT (GG AT AAFAAT G
gt gzTeT fafaq Ao aneT wEaE. (9 R.<¢ @) €wE 9gIdre
FTET THFEIA AT ARATE T TABATT FES S ARAN. AT AHL HLTT
wgT foATEn SO SaT Fre Fram g, o R e e agerer
foaT 1. oraT wAATERiT Fr FHRT FAAGE AL,

= GTT EhT UL S R S SO R
E==——— —_—
N T ———— Y e e

5T{EEEEEiilﬂ' A B D e -
SR T wﬁ/‘ﬂk—ﬁﬁﬁ ------
@) [EFFHTERE
{9,

A R.¢ (F)—(n) wATERET  AR.¢ (@)-—(p ) & ST
REATEF AIAEH

fasiae (extrinsic) @HTEHALE TH AA AT AN AEHIAEF  HATE.
O ST AAATERE AT TORT ST, AT 4 S| qEr A, O
YHTTAT ATATHIT G FIEL AT TAAT. W AT FIET AT JET
gzt sirfr Ve At stres faafor g, T AT FEET de 96w
GETT AT, TR U AT AAATEHT Tl agaed G FIET AOTHEATE
SHATT. AT THE G1 THCAT ATITEHT F12T Ggaed JUA F FoFgia aed-
feT AEAT. T AT geaar fRaT argar=ar fagqarar g
a1 SFEEEATHAT HETA ATE.



3. 9r-uq afereara ayefor Tifaeay

ZifAezTash uhm dares eofepmay FIET AT At THCHT 7 FTET 90
U AR ATAL AT A THCAT AWAAG T 309 e
(junction) F2MAr. s AT FHRY WhgeArT =y T A5 3 q1E.
AHARHAT ST AT Aty AT g TR A
wqar fafomin aarT.  waw & 7w faagzfam, fr omer o FLE
FH UF THieH AT T SAC. AT & €HiEF Aoy g7 (%3 33w goe-
g9 AT ITOq AAM. TN EHEFH SIET qer Tz uFe ( single )
ThfeT g FHLET AT ThHieHT= a1 i rmaT faaveT ream gow 3 =
et qqEl faEeet ax ot SErAr enfew fazdy. w@r 6 seEr epf
fazmaAaT faassear soam 4 =7 ey qUEl farazagqr. o ade
fagaTd ehferr 9@ g% . HIT A T AW O THFAT T
TAT TR EHIEHTAT FIET AT IT THTLHT arfor FHT AN O JHTTAT ooz,
A AT ARG g3w s oy dfrer g
TI-07 eI T T TR F12X rmqr arfor U7 ANeT 7
ST AGTT. 7 AEHAF (carriers) vEAFIFI srnfag &I AT G
&AL AT AN P07 s

& ot FATAT JRUTT HAT Sl a7 FiaT
040%0 0 8]l© ® 0 0 © g TFT TR ATz H ferearsa
[:01:‘3‘39 S T AT 0 A STir o v
!g oic o b @@eéo o oo 1 g AT ST FHiET IAT g
.LO',! 0'30.9 el ® ? O 0.0 oaﬁ? f%'{{'(" . sy

€T
-

92w At ( carrier )
d e e ffeea  stevar oo aiay

> W P § AT A fer
AT 3. —0t-g "fawamw et BRI Fwam (3. 9),
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1 7237 FA-9Z fagrarsar ( energy band theory ) gfemiomga
EYETHF FEAT AL, THEHTAT UF W G THICAT A7 g0 07 qETT
HHEATT UAT AR dga@ FHlel a¥ gaAT WG dgaei soaaiT saara.
araft AATfae afeeadt sl TTeaT=l U U TGl A Toaei 9 g3umas
grfor 1T O TIATHS SATAT.  SF0 FTeaT G107 U7 TZ0RN0 FHE Trezemm
THC TASIT FAME. AT gHFLTTEAT FSGE A7 gl (o0 3, 3) oS
AT O ATTETS FEAZAAT 9T AHITEhE STUATHIST 91 9319 9gT SITAT @Ra;.

AT ASUZATET  FHolT

a=qzl  ( energy

g T (AR ) barrier ) ¥guraTa. 7719
e i — STHTI q”r)wm?ﬂa K

q o olel ATUITETS ST A=T3T

otf et = —————— O I e ATGISTAT ST, Fle-
o o © 4 L
¢°°u°e°o 9 AT TAT ToFET
o s
N~ T faeg
—_— N -
Trex aghva) SreT (FEAFRA) SR LRI
i ™ AT ST STAT
tHaEﬂ Ell@'wlh
M. 3. 31U Hfereaade fawe ag ATI@T STHAT.

A9 ATiE THTNT fEHEAT OFT ATEIFE QAT @1 A4 ATATE AT
U STATEH AT TAA TIAIIE] [ TR SIS a7
AIGE JAAE. T FOHTETHS FIET &9 G27 AT TOHRIT FeT A=l
317 AT A, 9 ST O AR SoFe(T agaed sard ao arfens
HIELREE HETHEAT A, ST THL T AW HIeX aghed T 39920
ACTHS AHATT. I GRS qeTHEd FOALIAAT O WIS 9 9aTY
fawreit =gu AT O GRTES STAETEY S99t g AL AT SAT O
AT ATTHER HIETHT 1. TIATHS T0ATH dedel fawa A6 U, 53w-
A% SAT oAz 9T a=9e deied SEmiEdl sel 8w I 2eaiT
T FIA A AU ST, T ARITHRGT TA2ATT G ToAiT U7 RS
ST, FgwS T ST aue dee svaety rerfaes i
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W ARAE. A9 BT Fresyr avaq e 923, vsadw sfgear
T FarRpaTr aree A

-0 Afaeararsar 6t siaer (5 0% aF 9 arfr oq gz feas
T AT SISCA U7 TRV goagiaar faoma safser Smm gy, ams
U FEMEANT TEFZIT HoAT @A O TIFET T A G2 FEr
TAGATA AT AT FHF N gIAE O WA 1 A, A
TR TS ST T (AT
TN U7 F3ATde SdeaEET
FIETAT dRAH 07 grfm
SZATHS STATATS A=4BT
AT ATT. AT AL

QN faezm=at Frgarme azs
s 0 - - .
—s——— G ATEL. ST ST, ATHEAT

i wr U gfeammyT oF-
0 /S fagaen aned.
i a1 fezret afre (forward )

ar. 3.3 (F)—t-uq dficaw (wfw faar) Famrr wROTET. (4T, 3.3 %)

a3z §F gxwreT AT w st oF SRWE 99 o4 See av
Agden g AT T Fredar faumer Fat wera 39 gET (o 3. 3-) vFemy
foaa arewaameT g
STTVATOEET 51 AT U
gt gwagt erfor dy
JAUTAIG  FEOHET  qEdT
e AT, TATHE AToT
ade fagmdr faaara
FE R, ATI@e 91 AT TR
JaMTEG  deqEer  ARE
(carriers) wgws ATFH
ZEALIA ATT F12T T A

-—2_0 0 o
\¥q) & B
ATEY O erfor ot gRwERE W 3.3 (@) —d-ge dfieam (Sw fan)
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B s e a e

T P e B e e

ST T Fra ATy, st e e freorr faeare AR A
AT AT S ST Ao aT ege g, fir Aferr
At f1va sedmaTR O g W @ agEer g wTh agEer
F1eR aizT% PO TR ST S @ ;A e AT
ereiEn AR qT ATEY v WAL A7 fEA @R fAA T At e

a1 fader gwdr (reverse) famm

bt o, - ST I

& E (leakage current) dHEL AT

Eé' qry. o sfeamreE At

¥o 1 20 to fagra u—q0 faeT seflare T 392

IR R (o L A AT

dt . (3. 3. 3-m) st T faa forerg

| sredisadtary qUIET FHY Geq@T Adl T gEA

o fafd wveT argve Aat vEuA . AT
(1) T S A, ST FTATTET S

ffmm @fEar ETEEEr ST

. 3. 3 () ——-0F SfererAT=T FEAVEE T A
gifiere :

zifereeT TZ0F adAEER ZET o1E. O AdATEHTAT UFe TR
AT TIW AAT.  TIAT AN EHTHREIG WG ApAT SRTCAT AT
-7 ) ZifATEEAET arSrE St 6 SRR a€ qIen SR U SR A8
v ft o zifasee wfle d@oEen A Iee wE.

zifezT=ar Aaear gAwTE A< (base) WEUETT. AT qIEI SET
o.ooX #.HY. AET. UHT SATEAT YW IeAS| (emitter ) FEUIATA, FTLT
AT ATATT TR ATRAE WIEH AN, EAT SSAT SAMIET HATE
(collector) F2UATA. TATET FIF TEMS ATATETAEA ATOS ATRF AlBT FLT
TAISAT FATEIOCET G E1H A AT ZifAeey gaEe awemd
Ffaed awar.  sost, ATATT ATT HATEY AT SrEoEAT AT ARG ATGL
FrEweN FEATT. AT grY atfarevwdie fafa sEwi frmeds searfra
Fvar dar.
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%%
gifaees dfm
ST T vt % w0 et o

(9) afam wfoeam : ar Al andareprn cofer are FHTIAT
Fm%mfmﬂ@mmﬁmﬁmwwwmqmr
fragam.  ar ww Y frgme THE EREFTT O o U sefr gv=e
faza. o aifaesy i,

(2) frargsor (alloying) : ig T AdagEET oo ga
334 & faqafaara. e zamet FAEF . a1 fas feeamw
T SR aT AT e -0 Sl aws.  aofiT s
SHAT TS ATTRFTAT FooTy AL oy "y amd, o g
T-0 Y. §var fes.

(3) ufrdwfr (epitaxy) afr: a1 fimen AHATEF  EhfewTEAT
wa?aram;wmaaﬁmgm%wﬁgﬁmmm%m. ZLEE LY
T AT A9 AT ) aroreT e T & 3w FFdAT
ST AT A AT 0 ot o s e fonmeit, o
TR I e AEATTHT AT HTAAT (structure)
faafaar 49.

(¥) frem (diffusion) fr: a1 e afor fosm gafeadard
(modificaiton) firzrma  awae (planar) sffd=r (process)
AT STET AT T .

ar Adrwed o TR AT AT afeqrzs oo s
CEER I G I e S —— FAMFT=AT (melting point) waz
ST : WS SRR 4o 3. A% oo q000° ¥ qroTET 97EY. -
Fm?mﬁwaﬁmwm%m T AT fameor
. &Y faEror o arfarorr BZEF EI.  UF ATAT AET A HTH T
R/ 9000 fir. . @rmae stram, ferreorrsn 3w ferfermimerat areia 7 wiesr
T AFmady W 7 fea & GWA A GRS TR qwey
G
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A AT O awTeedT fafediaer ST o000 &L ATATET 3%
V& QAT AT TSfaee. a4 JoWETs SiFaSnT gie a9 fafestT
AT 4% AT &1 Fferehia sriaarze=m 9% vaors oy et fafemin Ty
famaas o, ar s ST T 9/ qooo fin. WY @A, aAm awET
ferdte swTeaT sy (light sensitive) &7 Zame afor eraT wEEer
(mask) wafrary. wEqearw  afifle (ultraviolet) s&Twr  Hreara
HATTTITLT AT ST TR TSGT AT ST SET THATHT (547 Zro v
TLET AT TA AL AHAT & A wreren frifrag wwm fafire wmrma
AT, " ATZ AT 5FToft ST 2w Asgan @ fHET S gher S a
TG HFTESTAT 4T ST qedl. g1 AFAESHT 4T gASIGHIcE
dfassar arama faveamfram, s ¥4 fafewia TRd=T 9O 9T q=A,
FARAT <40 F. ATIE A% Firor FRITEAT AHETI FAEAT FEHAAT AT
STHT BIT. S ST 9200 ¥, 9% Tz 9@ UH a9 SaqTd A AT
aor fafostr=m s famo
qradr. T o ST
waw fagdl. daw wdaed
gTEE qUETH ATE 95
SISAT URMTEY  ATFATZEAI
93 adfaaE (AT 3. F)
S-REAT-AfaATe A
TATEI=AT AT % f0-
et faeigaTe sfFTEE 9%
() #ed fa=at (3) ar=am.

e fasst wga wiewTw at amar
A 3.¥ (%) —awae Sheddre gag famoor e T 0
s s THRTLAT TR SToT HLqTe ATHr

IBAET G AT
@ (A1 3.9 @) 9, %F, &, A 7 3 gt 9v qa fafaes oA
TIGT ST T FAAT9T  FFIoT (evaporation) &7 @TET 9% -
faema atfor eriar =T 3% AT WeAE.  ar arcen e gerstt s
AT AT PRTETH AT, Tolion mrersy qowmmgTe @amar
AT Fferea ol 0 &eat a4 (o, 3. ).
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T
(R
() €19
ar. 3.¥ (@)—awae st o 3% () ——wwae b
faetraean sEean - frefaoemar s

aifereze adfarrsar at Afvred dfaeqmi= gamEvort (environment)
HAIT rm" 3 FEL @ @ AT FA-—q o weEAT q 4T AT
(0" o) smF.  wmaTATET ST GfEwa T aEea aifeRT fEew
TEH Higes AT i (frequency) AT FAL AT A@TRAT SOHEA
IRT TAEY UFHATA=EE T aUTT BT Q. q 4. 4. smarear fafe-
FITSAT SFAET Qoo ZIfATET Wgw aqigar A arfor waiTT gifase<ar
ST F==4T AT9TT G607 a9d gid. 479 damHed TR § Hiase Hed
Aqui afer (circuit) qare war dara. @ aforarar g6foa (integrated)
qferyg rgoraT.

zifawey o

gifezz ameaET o Seasl-ara gfava wfow faie fasder
ST & HATE-rTR "faedry swzan G gaear fasder SEaw. s
Y oF . zifawey wdie geasii 9t 939 amanaie o7 fFwaET (potential)
a1 ATior goyrdrer RO o am sieam (o 3.4 F, @), o 97 o
gifage ook oSl smae sfeaw afew faim s (bmssmg)
FLOAWTE a5 For o SoEsiter AEam. S S§uEr Swean fama
afaeta Hogrardt eamet AR a7 o Freara (. 3. 0T 7).
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(€9 CEl)

A 34 (%)~ g ot i (afamedt ) (@) ~t o ot giferee (e )
() ~g @t o gifees (afamet) () -g7 o o iR (W )
ft o 1.zt et s ama & agwr frEden aT
atfor 0T worreT SArSHH waeAT diear afyw i afadm aae ; ame
FgeEr ATt fRamr=n sEagaE I9 w0 g df wawde #ed
ST Sfiwiga ATTOHE AT, AT UR SATCAT AAEA A4 B §
yerEer argfad  ( carrier ) WA, ATTHRI TR FEAA AEECE
FadEr AEfAT-TeA e QTAASE g, FTE qA Fled HTErer
AEFEAT T AAI TREAE.  @rsr AW amare-ar (base current)
ST g TG AT ey sfama wEr (oo fa d) swerE G
FERATATET ATFAT RIZTAHT Qo THF FIEL ATATISAT FHAT FATAT AT
Afoearrda saT. gﬁmmmfamaﬁ#\ﬂm% qATEET
T T on SEwe Gud.  AWE a1 AfaerEEde  EREETs 8
TAT FIEL TR TG, TS T SO AEATHI e
TEHET AR AF——Z O T—— FIAATER Jqoed SIS ST, 7
TIENT. TR Feasit ATAT Qo EFF WO WG qf AT rear.
A-1206—3-A




W

e g Ghr o ft o zifaeaiaed a=d. wwF wme A
FIETAAT 57207 a0 FHTeAT BRawsr 9 Fam.

afeeisar arFde TifeeT o 3. - oy g sk fi¥enm w@39-
fagrt =vifaara.  Soasit &1 are awfaer s AR fon e
( conventional ) frarm ard=f faur avifay.  arafes T famaam
aiE aferar e o s EY awEs ared.

A0E FAEAEET § e 1 S qrar dhRamgT A fe-
AT, ATATT GTCT AT EAEN AT A AW . AT 9y S
Iy, Ty =refor I & aifaeams
Ip =TIy + I
SeASITATT q faredt efveftere st arfor sy ey o . o< fr. . srwem
ATEATT AT 0, o 7. o, s79a7 R0 APTHIAETINT o,

FeAST STRAT a AT T GYTEAT S F7eaTT
Io=al;
E-M'ETIB —_ (1—!1):[[‘:

zifrevst s B

gifezTonr afin faim afeds soen  seaffamar imammr
T AT Yo ARAT  FAZTT ATa@l ; T Iwen fo afdia
HHFTAT FATET AT FRIEAH=T T T Y @6 ME A aFar. G-
AT & FEAT TTRAT TG S &7 FATE-ATETT Frwamae wpreefy EECEa)
TE. AT AV FTIOTET AR AT R A A A O
StEeT T AW a1 i 9Te-
AT UG GIRAT B TSq AR
+i % FEEOM 1. 3.§ #Y@ Sl
T‘" é amaTe whrer wfw fa sfrha
L o= arg. @ afwa V, ogr gE
T YAt FeaTd AT IAER Zro
gam Vifuo & o AT grEr
AT 3. —gifEEEn gadw Q¢ TFA TR GATEY AT, HFEEAT I
A-1206—3-B

£y
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R‘-, =43200 F;TE'KT
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ATFET, ATOT Y AT AT Ry, (Yooo ATgH) AT WIT VATHIA AT
FZO HATEN TS AT dE9THE ST T
V, = (ViJ4o) X 0'8¢ X Yooo fawa 97 firwal
gaar V[V, = ¢

w0 qraT Treaardie g3 (signal ) Fesit aftaar dswer dFarsa
¢ 9F WA FFAT.  FIATTFIR ST qrEam fHad @ Ay 134T w7
.



¥. gifrees fafag swam
TIR SO XAy Ad). AT AR sAE SaET AT afg=iaT
STIHR @] Aqo-mad (hearing aid) @m=m T www @A,
et onfin gravi atmed zifereem ams WA T A AR
ST (computer) A A% ZiRTEITE WA HA TEAT ATIEY AT,
AT SANAA Frferzar sfrra freian Sqvmars aifiees anfn aifaees
T T AT g et ATE.
gifee saetean &
Sifeex 7 wFTCiAT sEstae amear da—
(1) FEme sm aftr—a afoeme geastt-anar afwara
WA TORATT.  WHRATT TAU ACAHAT @t GuEn e afrn
AT AT AT &1 S (input) wrfr fetw (output) ar Fwar
TR AT g2 % (common component ) &G, (AT. ¥.9-F).
(R) =mameor Seafl qfias.—ar afigar Seast g1 @ g26
AT SATATT-ITAS! TACTATH & ATSAT. TATT e JeaTSHHATET T
TAITT ATE 5T (A7 %, 9-@ ). AT AT TR S AT 2.

i -

\w

4, = £t
(&) ()

Tifaeae waet=at saaedan
A ¥, q (F)-ORw wER o ¥.q (@) SR s aieg




R

(2) ameor &t afcws.—ar ofdE smw @%@ (input
signal) smrare-aamEl afcrara dear. s fta @@ aargr-geastt
T ATRT HATE. (AT . 9-T).

€10
AL¥.q () —TreTer ST gy

T qfeqais Torad @ @i (table) faoe wrga.  afcrdm
afamerst  (design) FearaT  werrg 379 qrEwnT AT —

HIRTSA9T o g W Oy e yada

T ATHTT =1 EHET i w2
(D.Q,C) (Yo) (C[o?-j‘aq') (?b‘.o)
T TE0T Sersif B - HeTn e iR
(XQ) (Roo—-?aoo). (‘anon) {QL\Q)
ATITIO §ATET .. W63 03 et
(4e) (qoecod y @eT). (30) q
S L

ziferez<= arg g ame gt @y fafaw afdfeadig sar
ST ATHLN 1T @ ATard AaTng qifgsi. 21 arfge’ Teqer s et
AT &1 AT garER AT A ATOAE S OE gfesg



R%

o wifgdr fuzd.  emavas wifedt faafromad zifrear e
seAZIEAT A sgeear @teA e AT feda s, A A
AeETaraT droEr=Ar (graph) TEqwE gUfEET. SO ST @E
a% (characteristic curve) wavmTa.
TifAeeT=ar &N W THT SET g% WEeATS ATed ——
(9) weast afaeamrar sfrn faoe=T a6, g Scasit 4T s
AT TAF AT FEUIAT.
() damr gfoermren swe fag=r a5, arer G@aEy e fad
@O FF FEUATA.
afeaia Zifaves Fur gFR aveT S| AET g @ 9% a9
AT, . HETIT AT Aae9d%  (configuration) AT o= § grarooy
JeqSlt ATEATTG G AFAT Fae sraa.

TTATIOT STTETE THAT ¢

AT TAAT Feasit ATfr e apwdie AT G930 .9 THH o 3 e
vfq arefaeamm fremarn q fir of. o o fo. o, odd e (s, 3).
AEAET AEH T (. 9[¥) X qooo = Ry fFH ATy o faw.

o 5
‘PIFQ'.‘! oﬁT_ﬁuﬁ@ﬁ
0¥
i
E 3 N
" p
¢

Ly

: N e R
%) gaeif-anar @ Ves

AL Y. () —SWTR SR (SENTN ST e )
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e N P o P o

AT Fheed! amafaead &y arowsd fagg 789 g T
(@ . Ra). s a1 ofar=T Ta——fr Sg——awr 21T smeTT faae.

@ MM e Gy

¥R (@) T weorEr (ST s saaean)
|0 SEATT THAT

AT TAFAT AT G0 THAT (AT, ¢, 3F) G100 AT THAeNe
ATTH SV GoAT FeATH A ATead H1 ATATTT GeAST  Tod ATET-
ara afaws @gm swa. ar wEa

fﬁ#u Ry (Rgy | FEEAT 0.9 TEA 0. % T AR
Vce T¥ ATITT o 9TGA Qoo  HIAH
Zo u o - - -
& HFfIROId Aled. W4T 9T TEed
E §o o W (0. 9/¢o X 98" =193Y0)
P : AEH ATz,
i Ko
20
(%) .

Rlesy-syVee

A ¥.3 (T )T SR (ATET Jeasit)



E{4

1 aferar @ard-scsit geear aefaeam (a1, v, 3@) SR
ATIHER HTATI00 ATITEEAR=HT WIAW (AT, ¥, 3-@) S grEaE gh.
ATGET AT TAAF40E 00 T A1 J1L1E =adie ([ QareT S8

s
2] |
: I Enm- S HTH.
. 17, EOTIAT.
Ho ¥ mm' oW 3T
a Ts Mo <2074,

Gﬂ"; Y4 o Iy ae "'IT(NI)
an ¥, 3 (@)-fte sevEs (areer g )

AHT A=A :
aiferez st B a1 SR AT AT gId o a4 Zifatet-
foraefy aifas wifed Faiar @ 9% 9@ (parameter) FwATET THE AT
@A §%7 99@ (hybrid parameter) wgwaw. aaT AEAW iy
afeqarey afaemeaar F0 @1 g, s aifasey afeiy et faEe
FLATT THATHS A9 AT ST Fdes Jeod FaT oy -—
(9) hi = TR AT — ST SFeEdT[ATW ST, AFE GFogard
TAF Fere ! sgleal AT AT qfegardie gy 4T T, AT gE
fitmr afeqs @i (short) F&eT s,
() he =2 Feear-qraawn (feedback) TUiGT = snivTy
el [t =3reer.
a1 FEAT ATH FeAT TRua @9al ;  aE 9T = o.
(3) he = afam-am 799 (gain) = fviw  aRr fammr-ame ar
gair et oid ewar; i Feedr = o



ESS

o b ot i St ™

(¥) h, = fada @2 (admittance) = fim ara/faa ezar
ATTET AT Gear qfaara aaat ;S g = o.

zifareawg® wag:

WA TATAMET A=A THIOE IO GEES(| AT AT g
(. %.%). AT TAFA AT A0 AW AT Hha WrEAE. A9 OA-
dr-uA zifaezz amzer Az, A4EEG 9 @ FEA g9 fEEew dog
aifaeaaiy ama oW T

an. ¥, ¥~ gifeees saut

gdfaT wraam (superimpose) F@@r dhq g4 fF@d awd q@ar
ATATITY FemStaT g fava gred ;  qgid IeEs-Arare dhhearrn
fawris afyw fam  aredl.  ATqg o HIEEATATALT ATEUIT AT ATEd.
gfym f2fiy wfaady aweeam afaearigs a9 g1 geagiaean
ndmg fagd.  oar fEEAaren aod aF o SR o sieisd
HATE WA qrErEdl At v aferar argdr. RS AT anar
F HATE arTRde AT dRd, & 9T Ry a1 WETgd awed
et o At fawa 97 agedl. WM Ay e fasdsar
farama o feqz fawamET wmy. @Mz U @eeAr S faEe
qamT. I AR R ATCLMSAT @RI ST fawd wl g, e FwHT
AT A7 §F AR, UAR HaAT AT fadd aree BT ATHTL-Ses (-4



=
.{0

s

- o

.

AT T ST HAEN AT ANGT FAEA freva w1 5. Ao whamg
AIC-SeaSt afadle fawg dg w0 A ot arg #49 gw. o
AR Araage w41 gia iy aferaEeT Sy fave awy. g
RS AT T aiew 7 S favg w9 gL emae fawe a9 ars
AT 9T a1Ed.  FEUS GUTENTES Hahd T2 SaedT a1 fTene sievent
WHATAT IO WHTRAT AGQT aT@r9 Wharsr gragar (phase) woa’
R ARG
W FAFATH H AT THRE Froararat  wadforw frgmen fam
dhar  q AR ( wave-shape ) ATIH SRATEICET  AMIEATH
qTfEs. TSl SUTEY aTidle d9% ATHIX TS ST FEeTST av-
THIVITT SETadTe gal. 9%, WATEN 81 ag@cd Sugr fava agea st
AT HATET  ARET 9RO g1 war. qaw afwd zikreay &
auad  (efficient) orfor sow wFX AR A s afdfed
FEEr BT, At gfefady fratn s s e gt g o
afaaet ( bias ) faeret mifgst. et afefeast i wwamer a@e
ariwe @ AT BO -
(9) seast-amare @faeam afam 409 7 @aEdamar g
SeeaT feom sfadia @e arfgs.
(R) giferees Bar arsa eaw a5~ @ armER s
gl ; ARG i @3 gagd AT HEarETeEr WO AT
(%) &% wwatn  gffagezar  frnfag (operating point )
ATELIT=AT AT G STACH G AT 77 HILOI qgear FTaT 7.
() waa faeadax gifees aftramy amomd gy azed. e
geil Zifae-fmiom sw@a e wiRes ciftees 59 a®
st
gadi (amplifier) e (s, ¥-¥) W& qFa ST FEY ATITE-HT
ARG, F1 Yo WIARTIIAT oIy NF AW ETSAT ¥Q 6T UTRT FEUrS
Q%o . 3. g @uE) afwaw agd.  @u-sast aftrarde fasaEr
fawa A7 < ez aFeTd G TSl fawd 7 (3—9-%9) X 90— % 3 X
Qof = ¥-¥Q ez rwdl.
Vep=%"4% =I. Ic=9-¥e fa. .




2

o o o
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& feudt & ar farga (am. v, y) =ofaei eng. & g1 Fefag g
HRaT=aT 0 ATIHE HIATT HIS ATS T ATITT ATO0 FHsT Arwedie

T ¥ % —HTERO Fewsti qaeitan fom seves, €. 9@
st snfr fratag

faws sz o gt anfor smare-grer FAT BN A T ATATH HATST 91
e 1 gigw. [39 aareer et W atgd aguny qona (leakage
current) YW ATY S AT g3 wiR.] w4l W QAT F6w gy
AEd AL AT HAE) soagrey fraa s fawaad ws | =ee
A, AT TEIAL.

Vo=t =¥z, Io=0 & oftfesdt @ o farggry awifadt
an

A

FHAAT g9 wdawEa  ( half-cycle ) emgre gy enfr e
HATHTT WATEY U0 ATZA. AT Gha QOAT G131 S9eqT GUTET T30 Uae)
aew A AT WaEde faadz IR, sEesTs ¢ @ gun gaee
Featt arer fae o7 g1 (Sremera I anfo o g).  ere sy gy
I % 713 WeEd AR =3 fi. of. Ay,




3R

Y

Vep=o Ic=

;"\/W
Yav,

()

3fa o & s v oy fagd avifast and @ O Wer

w1t 1 ( load line ) Fguram
F farg & g1 oae WA geamEy
Afw SOl FISAT GO FaTe.
ATEIAT  ZifAteTEr R A vy
Afte T@ifaa TR S0 ATST T
FHAT  HAME. gifaeET @O
(saturation) sEEdd ogAT TETST
(cut off ) erawda dearw faeiw
daa fasfoa ( distorted ) gl
(s .5 & &).

AT ¥, S—Thare fasqw () Hoaw srEen
(m) weaey s

TforerET wfawedr
grar.

BUAT % F&T faafera a< g a@TEr FEEr.

HEd FId.
zifareT sfymal

Ziferee= aforardie B ar=ar 5 fagaw aaegT waq.

a1 ( temperature ) gE@eAE
aifee il Tea-gT gEed i
F qfefeadt FEed. T ifa-
TETAAST A Zifeeeay aq@ar ai
A i frea g agem
gifaeean frar fag a=odr.  smm
SHTTAT FILHZ Tferar=an i
979 g1% 74 Jravsr fagm afcri=an
ATgae  gifaesy afvdr T
(stable ) Tra=t sy, wrem uF Tfery
a1, ¥,\9 Hed qufaaT ATE.

( design
FeT 3TfaF sgieacdr fasrdr afor faafaa gifawex e afvra aaamar

) FIOATETST 9T WHET SUHAN

AU JUAT ATT LT FIY

qATIaTEH1

. ¥, o—gifaee afmare s




33

B i g

a1 qfeera fasraeT frwads R, arfr R, a1 <amwed fasmret S
7% R, 990w faas amewren i oy, Swsity o Ry Qe R, @
WA= AR, aTfor Ry AT ATEUTAT HIHG S IO foree 69
geastter  wfym feod afisfa 33, R, enfor R, ar fawe-faamsermgy
( potential divider ) FTEOMEr €T STATE-ATLHET T HIST FACATH
arare-faag Vy, smarearg I, a3 daead 6. Sesi-and g sesi
A ATEUTA AT AT Ry &1 4 AR Fa9TT A6

HAEE T grr ( leakage current ) AIIAEH@ HAAT A
FMHT q@e qv Gt g Ig ARy g oEavE oA Iy
TR SeESifaa Vi aw et emae-sast fawa §3 Vpp #H 2T
AWe Harer g I, wer an g s aifasey afvrn awfed
TPt ( stable ) 3wrw wE@ EN.

syae ¢

oY AHT FOATATEY A% fESen yaH-areEEE d9E aferd amuE
WA, AT URT 92 (stage) dA@owl Habd  gHU  WETET
AT (T ¥ £) A AT FAA TEIEAT AT AT qHT AT
SezeAT TITER AT WAATY eAwEd TEdA L. AT NAEedr GEr o
TEoTSt PRI ST R A F AT st Wi AW & AT

?-l-




¥

e e P P

P e A et serw s seEeE ( Loud speaker )
AT, PTSSEAHCAT ATga ferepq oty 9| amad saorren
BT FIATHIET BOiafee (transformer) amarT (1. ¥.%) FwmEr

Stfe -

HISHIBIEAT ARIAET qCOATT AT sAfaemTe TIse T
AT ST A7 7 frdarear eafy 0 AaT. vy For o A1 (ande
TAOT ) wAT foew afwata s Fergw (noise) v £ AT
TS AT A T FTITEAHT TIT AEHEHIT T2, AP
"o IFTAER 97 €15 &t reselmeT A, s A AT
&I aTfor A7 afvgerre e fmfor FlaTa. RS SeaetenT FET Saae
WG W AT FI FE ATTER 7 qaeifor feor az enmsh wigier frafn
gram.  Afedty  (oscillator) sriw wATT e, RGN Tl e
AT afTa-auTaniEET 3w 2.

AT ¥ Go Wefre afxwerer GEN sieemaET sifeeeh dre ar
G eI, @ giawiiTe smfie (primary) FEATIT qTET FTATT ST
TIIT SIAT FAFT AGRGST HeAT azm ghE). AT awar CARGE
WATEAT  feftow  (secondary) gEeTHE  (coil) s AT
FEomed PRI (e m. £) fmin 27 & Seear e




£

o1 WA A FAT A ; Are wfiw e ey argT srar-an
ared, AT TATT GUTEr aTUEEE ATed. g1 a1 S FEwrgd ared
e Ak PRy AN . gad TR "R ST AT ifEeaT
ST STACAT SIS BN, ATTHIT GATET AT TGV 2T FHT Gl AT
st st e FT e Sor g, AT STt ATET
afgady arfor emqs  srare-aTa FN gW. AR @A AT wH

g, e FTefAEE

j fadforma Sow f=aTms
S vew wgW  ga. At feren

g P GEAE G B B LR R
T [ H 5 :

HFETIT TS @EEl.  dl-

AAT gFET HUTEl ST AT

1 - IL A i e e I
» » LHZ : -

ELoo

EIRERIGRES CISIFEE ISR Kl
giaTa. 1. %99 "R U
“’é’ ailrﬁ‘ll PETES qri‘mmm

an. ¥. 9-afom arm afeg fzeer e,

3 fewet gifeat=n aeam iF dm afedda s FaaE. 7y
se ( audio ) aETEEATIAEAT
(frequency) TSIFEIE FEUS
Hearararar {q m%ﬁa
TeIr SITET H )

TARTLEAT qu‘q'r%m mg‘m [
foefamm. (an ¥.93). 4 g

!
O

gfeqarer fEed  srEeamEEs 1

dardren faares fawa arfar 4 J .cp;é
(capacitor) w7 ¥ AT SafE ‘ < Tt
gEoEt (coll ) wpFT B, [‘FI
FaoTaT PRI A2 AT o

fgdta® (secondary ) F== snfor art. ¥ . 93 -feat araman difem

I-TSTE Uu JE]
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M,\MNWV‘MMMMWAAN\MMNV\WWWM

arfee ar aferrer faug-ew frear afn a1 afmen e g% giard.
&% ( Tank ) aferars ww @ arfeanmd zifeea sERET AEEw
T Zifaesesan Smamr= sfusdt e TroeT qeey. ame gewE
SATATT-ATIA NS 21T 7 e Erorr=a oy arvefes Ao HuTdY sEeaa
I AT A q AT aforenrant arafir geow &6 afom fEg 9w
A AATTHX AROTER Pragaides fair e

FgFa= :

TE FEA Feed St ymaeER ( rectangular ) Fed AR
ATATIFAT SA. AT Flow aghira (multi-vibrator) AT ofraamEm
frafor . mo agwfer g1 @ 0% (stages) wmwer SAdf ek
(. ¥.93) affts gooar qern fw 69 afgeAr TeTeT R
giffeeTa @admm Ao g & o TEAALT AR ATHG
gifeezngs fragara awgm a1y Fv TRy 2 ae owmver arg &1 fawmwsT
ATE AEA oflzEdl 73, ofind afgeamax aneT R sieerrg e
T 7, oM 7, owEA qroed amE a¥ feEy. T T, v, i
arfvar (capacitor) w, sifor o, A+ 7ol awememE @ea wWH T
Fe3 dg@ar Fal.

(] ga




. zifged duw

sifevar Wy wreAaY SAEAEE ARVTAT  fNERET A
feferer @var 3w arfr crar FATEETL SWART FEAT A5e  aAvtaeefrer
HOAT@ET AN AEAT HoTEl.  daTed @t WkiHe Afafg Thfew
AT A% wnre, Atwer faafaa s fEfes swome s e

sF-afoma gifaeey

ST afroer FifEraor agEer o gerder argie (geE
AT FET) AT AETATET AT AT ATATS, FGUA AT TRTCeAT A feAea
fgerdm  (bipolar) zifefex wwar. dNwe FET WEAET  FoEEM
T 1% T T ST (agee) angfier e A avew. s
ATAATAT  UF EEE (unipolar) ¢ Fifeex R, swm gifeEwET
fereraeter wrem carer arge gu faag afcramed ST aTiay fEEr
Zaamd, weuH e da aform (field effect) zifawew (FET saarn)

% ciferees 3 = ST AT aHae ST GAT R, e
R Y ST U G768 A% A (A1 3. 9 F) T St A (channel)
TEVATT  ATHl STEY o.ob fH. AT Iwa T O §RW T S0
AT, AT AT G, AT ATEAT TATTEHTTA <O ST ATTel
et AtRTZSAT BT 2T, ST ST oY SRAe FeE e
(source) amfr  fagr- (drain) =EUE. FLHT - A AT

A-1206 —4.
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Y e

R

o RIS g (gate) wWAT (S &.q @) 9w wnhv frew aier
ST o . ol . w1 ST ey, v AeATen @i fargrasie g antfar
AT (ST 4.9 ) FrETST R f-oy w i s R aroe

{”\,am LU

TR
A (v) & ofcomm
L e TifereET HowaT
() / ¥
w\
54
: ol LIEA -“}.ﬁ;m
A y o a (&) & . zifeea
'EffF\ (3@)

%3 b (w ew.:r.;'rﬁnﬂ

(12

Tt fgmearist e st 3% frad gifes s O arfr o
SRUTHT SF@Tawe AT 4. TS A U SR NRAIET 7 geresr
ST AT wEF S| qfony Zifaeey aqfaar 6y

&. w. gifeeaest foa :

AT WifEE ATE A, O U7 S@feamen we o ante agser s
WAL (A 4.3 F) A gwer fecfum (depletion) wv v
T 12 air 3 araed fasidr streame. wfieam swes feay fasder
SITSeAT] AT 9T SET AR (9T 4. R &) 20Ty S-amier fra aede
TEATE ey sy A A, ol ar Sy s s @ afr s
4T g1 AT WEEAAT WIS 47 gEl o mcedeT  eqer (cut off)
FEeeaT FEUIT.

Tt IR ATor freTe arae faae 9% swaer arfr g arfr ST ar
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i T e P

TAAE GIATEA fETAES S qead fAwd AR S|, 9l ST
el ary grame faur fag sma femmeEde aErer et
faary sreg Wie fav framns &9 feedfiom 92 wfas strs g@r (3m 4. ).
oTfoT & Gt ATHRET AL SH-ET sgeedr (Vg ) aweda e
T qrECET S AT 9w gedd o faie et iy (V)
s faweer (pineh) ST (3T 4.3 F). FoREEAT TEIGAHE
ARG TS TATE QUG d% g AT

(%) gre-oTm e =o;

)
. L‘_ o frmma o e —=o

(%)

i (=) = gra<lo;
# fAg=o

fr

(“) Y gT-g=lo ;..' i

i R <o

(7) @ ms=o;
7 s=adis

Ly

art. . 3 8 afeorm wifrereet fa: feftenm aorerde aftorm—
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TAT SR AT (drain current) ST cgeedr

Hlfgz (Vps) AT T2 ezt 2y (Vgs) a1 i seeg
aTT (T 4.3 F AT @), ﬁwﬁawﬁﬂqwﬁwarﬁ

T S T

. "'_,_-fxramu,mm:;‘r

T P f

/ S
() frmiw s

ih

ar iy
T o

T

@y 3 f:E e 1oty ™

@,,ﬁ_

@tﬁ‘i"

& (%) & (afee)

y (H)

ATET. mmmmmmmwmﬂ?ﬁmm
WWWWWWWEWWW&JWT
ATCATE AT W8T f (output) sgwear fiesy.  onfir @3a s
I (. 4. ¥) dazr (FET) seftasy gros sifame © 9-x3 a1 fqe7e-
ﬁﬂﬂmﬁmm(mx.a).

Y4
< ,;&3 &
J__i-_ X -] [L“_
= i L, ol
4 . &W%M ;_L
L o et

AL Y. ¥—aaey Tae : a@srﬁmﬁ Al Y., Y —&T0eT Sal: e-arfeet



&. . ZT. FEA AT 1T AT AT . AT ATT AGeeATH
ot qeara (leakage currert) @@y W SAOTAT U¥ ALwQAl
anifor ofeoTiEET AT ATAATST SHAR HTT FSTHN WATET @E g
T WERTEAT TR ST AT G WEA ATEl.  ATAT ITAN Yo FIET FEH
AT GRAEAE gl gear g gifAee  fguE aifeeesuen
o= wer arz. aver (FET) wef afw 210 oo ai omed &Te!
@7 (impedance) HieT smal, FUA AT IFCGUE WFA qreed™ L
HaaraT afoorm g AL AT Zifieeen FeEe (noise) wRT SHTITE
WS wmeaT @=A (switching) TfTd@ fEr SEW SHTE SN &S
AT, & 7. ZifEEET § O 99 sodcie arad ome F O o faseeie

s eI da-afvam Tifeee:

ST AN A1ET a5 e § 79 goagitaw ar (insulated gate)
FET (Igfet) aafavars oo g, a7 giffeeaed @l OF SHreear
faferriaar are ¢ oar e faeae (substrate) TUEE. ATEL SET
STRTOTTE TFOITEY AEAT Ao A1 T30 AT, AT AN 0, ool T, e
T T TRWTAHE AT oo TAHY. SR, ATHATAT TAUTHIST ATAT T6E-

s fafediT TS 4% A EarE. o7 93T sheen feEmgs 91
TR, AT T A3 ATSATEIL
W g fEw fF sReet  femEerd wwar

o AdY. AT &1 97 THTCAT Tauiar
LI, AL e L s T .
& ot fremw e e

‘ \ 1 O A 1 P | R | -1
o 2 R ST FEAT.  frersar
el AT are a’faver
o . § s ot aformm i AT (ST 4. %)

(e wivhe )

A-1206—3-A,
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e T P

e e o i

B T T

aTaet fave feoe awaian s anfr frem ST sty ax an
TRIITGT ZET 910 aT8q FTIOT uT G647 F-GT-TT-AY oo §EAe
e fav 5 T oo s femdEe st sweer
ST T A=A SR W R St s s fre.
T AT AR WUS A 3% aFier S ST |4 9%
T STERTESAT 7 T 7 ST &7t o S 91T fremy a7 9y e e,
Frererren swwrter wor forsrr faeamar et fkoeTde A AT, o e
gif#Ee™T (enhancement mosfet) wZue.

2

T ywz fewtam afetensd feae ff swea s S At e
T U THTCAT AT 3. S, ST ATio faer § fawer v e
Aqea (FETEET ST e fawe feemg aftwargm faemur ey,
ﬁmﬁwmmmmmﬁﬁﬂﬁwﬁ%(mu\w)_
ATEINEY ST FHT BT 94T SATT=T 0 aTeay.  AmT gy s

3 BT T

R AA I LIS VRN ST ITIE A I ITd 27772
™ \
&

AL Y o-Tefemm wivge
A-|206—5.8B,
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A

Tt

fecaiorT AiThe 1T 9 T899 B0 (497 30 797 dat. (91 4. ¢
F@) T TEeAe HiThe (W 4. % F @) WA AT HIAATATE F97

=~ for +9 13
ar.  u.¢ fewhm
( %_f-gm *’/&H T
s |l—7 3 /*J;—Q:? o (%) it gATS
; (&) wa waTe
+03 =23
(h) (eCp
— 94X R

qM 4.} gEAAe

HAEHE— N e TN
(@) T S
+or - -03
(&) )
% aforyen zifeswer sadfmm ( insulated ) 3T He-grTH
( Tield effect ) zifgeexr wgwam. a@ren fafos GASEECAC L

ag-FTEs-wEEEs ( Metal oxide-semiconductor transistor ) €T

o (MOST) i wommar.  amorres wieee (MOSFET) € AT e
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Hiehes g% 9 avwEEAwW fasnfier s fafesin aimresem
T F@fes a@er @ 9w d0w s A (0 wew)
T 8T ¢ o™ sfmfiernda wE WA, AT FIROTHG AT TR STEaT
T Rt AT AATEE T (SRR ATRuT, FTeeg=aT ST
(grid) =2 amgorfy aver s wifegew P sy WSt dam. T ST
gifevear sendf enfor e afoame swimr g,

axfea aftag

A TFISIT qTETH it AT eem w T av e
ST ST FE W gifaey F qUT FRAT @y OROE G R
TR BT F25 TN TS, gifereas, Aw, arfea ( capacitor ) @rfor
sfar ( inductance ), 7w Sfcaar deeam 3¢ sox A =T
ATEAH FAfAaT dama.  ar whRE=aT AT UE e TRIeT SR
AL AR Gz i e Fshrd &1 w40 qaens &t oF oo
AT TR AT RGO AT TAT AT STANT FET q A iy Y -
FBTHAT AT 0. 3% for Y. sire fafomiasar srfmer Yo 3 vy Ty, ik
STt giferees gemfa somzife T QT 4T, F ¥4 F S e
WISGE AGAE. 9w T gfea 7w (integrated circuit) FEUIETH.
-3 & A erErear anfor b fir, f. S fafewia wwr Swde
A GFST FTT (chips) sream. eI FTAHT TAAUT FE AT THA A
TG FTEART. T A7 f&Foft SEarr (connecting wires) a@a 1
AW 9% AW, AT Fuw AT AR oo . s (9)
1 H. AW 0. Y . A Srwahir(R) & fir. # 3 i o ¢ o fir, oY, oo
A1 SEHTCAT ATHTL A3

39 AT T AW § T SATIEE A Y. AR T AT
95 0T g qor AT afiwarsn arTe st sEe seers e a
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qTEr ST FSAT WO e a9 Al e ottt e
i ( calculators ) #F&e Syywiey ToaTfe SOENOr & FOAglE
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Siferees 2 anh sowifan e 9B amg aifeeet T
AT fF9T Frst AT FEn ——

(q) mmgwmwmmr
mmw—mﬁ@ﬂ-mmman%gmm fastdr g T

ElEsIPE
(%) zifteewsnr Fommaiar egm owa.  gfess s

TH SlerareaT T WAt fever smE.  aifreex A watereAT
AT AT, AT AARAHT THIE] Fesad 2% 5% 79
(2) wwifaom sifreech ammiar ¢4 ° . ax fafomiv ifemee
Roo® &, 9¥d. WU Zifewe¥ gty SEvamTa = datar fra
FIBA! ATHT —
(F) =7 &varsi 52€ (soldering iron) &= oTfir wrgr eraTAY.
(=) ziferzeear streamei=t 2 anfn &1 aforara S ster
qTe AT T T e Tegs gTar (tinning).
qza'“rq*a?r UFSH  (pliers) U@L WU AT Sl
tﬁgraww@r.
(%) =wr ZwrE e wawe grEE.

(¢) gifeweear seara zifaeewge 3——v¢ Rl sEwmEs
ATHATAT.
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() afwar  wfF-gifaes SEAEATETR (heat sink) e
TEATAT.

(%) aifereexdTadt gam S JEmEr.
(o) aifestar s 3w qao% Eiwa (earthed ) sraTdT.

(¢) zifeex aferdra STETT qaaT FIgT ST AT IEERIE)
spore wiE-SaTATE (power supply) @E@@T gy ATETET.

zifireacay ot afor Sr=o

aﬁmw’mma&wm T FeEST, ATHTT SATfor AT
T STEEAT T I AT ATEE FesedT FEand, R FifaeeT aree
mwi’aﬁmmﬁmwm e giferee 9 o di@adt
FaTa. mmmwmwmemmmrﬁmﬂ
mwaﬁmﬁwwmﬁ?ﬁﬁaﬁmuﬁ FAT @1g 7 HE-
weRr wo fir. of. formg aTr ATEd. wEET AYET AT S oAt ST
SATUATHT T T ﬂmmﬁaﬁgwmﬁwammwwﬁqw
oo WEFAT A S AqX ATV FLET -

(9) ST 21 aTaade TF Suegee 9l &l far AT wwar
T AT st AT WATET AT ST AT,

() ST AT ST AT BT ATC ATHER TAT fRA O
Wﬁ‘mﬁﬂﬁﬁﬂwwm ﬁﬁ@?ﬁmammﬁ
Sreea ATE.

q‘r—q—ﬁﬁmqqﬁqma@%mq@a@; ATETET TS
FTAOT SATE .

T AT A A ST R AT @ a1 T
¥ W T . H@ﬂﬁﬂ?ﬁmmmmo—@mﬁm
Wwﬁmwﬁmﬁmﬁmmaﬁvﬁaﬁﬁﬁmwwm



(3) zifeEeTsm snume-arier sg Farfiy 0 o S gay o
(577) SeHSI eraT HUTET AT SeeaTd VA wEH AUt H1BD
TR g giferey U SEE 9. Ameee #ZH AT a9 oa

ot gifeeeaed ot o Sl sgemmEEr awe
ATV =474,

(¥) @ ATfor oF TS ATAT TIERI e e SE T AT
AT ST AT SToet feear soAEeT WO Sied W wiemE.
AT AT AT fraer goagle T SisH T 318 7 /T 8=1a
MO SEeATE FHT U A=Al a7 SuTE AT

TA-T1-0 Ziferee i Sest i §umer i dig A AT
a9 AATTAST ATIOT 0T o1 o1for ;o Somiasy o 39 e a9e-

CSTHTE ATAO AT, WUTED @g W avfear.

(4) st eraam HUTEr ATHT TETET THAETE TR0 AT ATHE S
QW ETea! ATHAT AIST SEeATH ATehes ¥ o HHE oo #1913, aT-
Joe qel fawit g wEw ey dmewe a7 § e st
(short-circuit) T 2.

(%) SMaT-HuTEr W Seear 9N Hieeawa] /7 9 wEr (90°)
G {21 A #MEge a< al aifaset ey aafaver
Al & FAHAT (reverse) W q FRET AEATEAT FAUT @R
Ziferee af o=t Jr=ol Jq=T Fsqa® F19 F39.  [G90a: anfe

gfeeriemeEa (printed circuits) &R FH FLO ATHT ATQ. =AU
ATST ATTLUATT AUTAT  ITHLOMAT -1 =1 (testing prods) #aw
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9. ZifeeeT gweq

AT ATETCEAT FUE WTT AR @GR A9 T oforr free am.
e Fgeedt "ol enfor & feqm FAvh. weer ofma awr s

(2) @fe=:

a6, F weA fewet RO A 6L @ aed quifaerTET @i
w7, (T awied TewE aEer™ s 0% Agw.
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() wgwta:

ar aferama 7, %, & & @7 (Yo-4o et atfiert) % Fren aivaes
ATEd. AT Qoo fRrRies ATl T Qo TH ofTE AT ATRA. AT TfqAT
OCwe9 stgar 0Cw?  Ziffeet am<e 4@ (om. v, 1) &5 Sreeamy fax
ST AZF AT ATLATEAL.

ac ut/oc v

Ly

AL 9. R-FgwHa
(2) zomzifas gifag:
i Zifereez aifeat=ar g1X fefaaes s s o wed
&1 e wviafar=ar (output transformer ) AR @ AT @
ST,

T, 31 Yo HEH STg AAT T A T, T, . . . . T, 8 ¥ T 13 ASA SAw-
are T e SLgoo aa&mmmm? : B T, 4T
THTET AT Sieoedt fag=ar geai=ar qg=m T, i i g e
Hidiod GE GoA SHSEFE AGT et T T T, ... .. T, AT qEiF
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T 9FT GHEE (adjustment ) Fed A T LT H 70 7 ¥
T AT Fodgiis g Iaaaey Fear aqe (4T, @, 3).

AT ] ?'&

%

t arered Ty

AT 9, 3-FOTETH gEaaw

(%) fao= sasi:

a1 afear OCeq ar Zifsed=n ST Fed S4ard Ja89  HI0m
AT ATE.  (THTGT BRI STEedTd auar g7 fty uET el ( power
amplifier ) TaT@T (stage ) Teed™ @IEeHiwEA a4l GF A4l

(a1 w.¥).
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SUTATITETEET (WIS )
BT ® g7 S@el ATdEd
AT grge eafw Tfes
esimaanr 340 frmRvE=an
faaworefim  ( variable ) arfa
(=) zmfor e @wiaT ST
Sfeaar & =T qEEE 9w
FF  oSmE@. (A e.Y)

A= A/ 381 17 ey, e,

F=R.u¥ (7€) [[3F+107].

FF o —5feaar %@?ﬁ“{ fa=ar (%’H"’f), q =TT A2i@di=l e ;
wme=FeerEl aidl. A7 gifereen @ha q feerEds aEE.

(=) zifmeaz adifa=:

ar afegar o o o7 AT oA WU ey SR gwee aifaees
FETAUATAT doh! ACAT AT, s § d7 Fem zifiweorgm aeu

Jeast] ARl TEd G Hiso !
T gEr aTET AT
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T 3 2 drr e g7 aEedT,
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P
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2 %1%8
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qT UTTATIE g qRd.
o7 qfrgT=aT e SifaveEr

@1 (gain ) HISET A4 . o, g-—TifeweT qdtE
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#frm forward

AT Barrier

B-I'Ul atom

#fa=  ultraviolet
sfafaa  excess
AfaFer T design
afada  biassed

HIT  ion

¥g9%  half cycle
¥99TeF  semi-conductoer
A9l insulator
#F7faT  insulated

ATH  input

HTEGTL  base

IR rectangular
ATATUT HT0 to superimpose
AT%®  graph

UTAT ATV periodic table
JMH  source

32T evaporation
IS emitter

Foer fasm  reverse direction
9% energy band
THF  unit '

UF 94 unipolar

U%@  single

T chip

FT@  coil

H1T  hole
#I718%  noise

frarfag  operating point

To g1 leakage current

"< component

STfaHT  grid

d™ temperature

2 deficit

T donor

feseawTar  rectifier

Fifea  oscillator

ZaUTH  melting point

BT gate

fedfs  secondary

fegrdm  bipolar

g1 current

aifeat, afv@  capacitor

f®m  drain
conductor
frdax  extrinsic
fm  output

faeT  substrate

A nucleus

93  stage

qfarforer  calculator

TramgF  acceptor

79 circuit

qegaenr  feed back

intrinsic

e o P PN PP i

semi-

gfeafim iz forbidden gap

g% channel
g917  charge
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et amplifier

qT=@  parameter
grafas  primary
UrETaT  phase

gfwar  inductance
ag&fie  mulivibrator
fargEeasr  point contact
7  bond

ﬁ?’ﬂ‘@#ﬂw alloying
qwdata  element

T resistance
=iafea  transformer
ZeurEsh  characteristic curve
FET  gain

arETeEr  frequency
agfa®  carrier

arfgar  conductivity
fa=reite  variable
faaamas  electromotive force
fgma  potential
fawrsrs  divider
fasfqa  distorted
faszor  diffusion
=0 q19W  hearing aid
e audio :

qe

Tt

quee ST planar process
TS adjustment
AT environment
awred  cut off

ggegsl  covalent
TETEE  good conductor
gsAdd  microtechnique
HIETLT  comimon

%% hybrid

g%faa  integrated
#fr  computer

duTEr  collector

Hfe  junction
grfrads  modification
S99 saturation

H7oET  valency, valence
#7575 valence band
AT structure

#v  impedance

g9 admittance

HagT 7% conduction band
Haal  sensitive

Ty stable

T solid

#anformy  field effect



we

et S S

EAS—AIST

acceptor TfATEH
adjustment FHEATSH

admittance HIgH
alloying  fasrgser
amplifier =gt

atom  #H9T

audio *=q

barrier 3[EFRT

base 3THTT

biassed #fa=IT
bipolar fzsTdir

bond &

calculator wfwrfora
capacitor i, it
carrier FEMAT
channel SHATE
characteristic curve 9 7
charge 99TZ

chip ™

circuit 9fLTg

coil 3%

collector ®UTEN
common ITETLA
component ®EE
computer &G
conduction band #FET 9Z
conductivity aTRAT
covalent TEHAST
current =TI

cut off H&ey

deficit gz

design sfwaeaT
diffusion fawreor
distorted faEfa
divider fawTe®
donor ETET

drain T
electromotive force fare e
element #oaH
emitter IS
energy band &1 9%
environment FHTALT
evaporation SETsIH
excess ¥fafea
extrinsic fAeaT

feed back =W
field effect & gfcorm
forbidden gap wfwafas saa™
forward srfaw
frequency ATEETET
gain FH9

gate @IL

good conductor YATEH
graph aTo@

grid sifesr
half-cycle w&=
hearing aid =97 ATET
hole #1EX

hybrid &%z
impedance #UY



inductance SfaT
input T

insulated sa¥ifas
insulator  argIeT
integrated &&fod
intrinsic semiconductor fast
HETATF

ion 4T

junction AT
leakage current THTETIT
melting point FFUTH
microtechnique F&Rsw
modification gyfEEaT

multivibrator FgHU"
noise FHGES

nucleus ?ﬂ'ﬁﬂmﬂ'
operating point frifag
oscillator Zifew

output o

parameter HHEw
periodic table #Te qTevfY
phase NmEE4r

planar process CECER IR
point contact fag et
potential fawg

.

primary srafaes
rectangular  ITAATHTT
rectifier  faweTdr
resistance Ty

reverse direction F@ey faum
saturation HIRY
secondary fada®
semiconductor IEATEH
sensitive  ®a4T

single u&F®

solid #a1g

source JIAH

stable TuTHY

stage 99

structure HLEAT
substrate fA¥

to superimpose  STLITT FHLO
temperature {17
transformer ®qiaf
ultraviolet stfgdie
unipolar UFHFA

unit TEF

valence, valency &7t
valence band #s 7g
variable fasTmsie i

w5
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