
- , j'ij\\im 50 m(~ 2:$t)

(A )LT7UlJijlltiill* PN f£jljj;z'li'Ii~ , faj~1'f~?
(A)M~;Z.\lf,tM~~( Barrier Potential )PJj;)JtJfj(~~t( Voltage Meter ).lll:lI1H~¥U
(B)N :@1iThJ!JIG;Z.1}!I&t'Z-'f(Majority )~~-'f'~(B] P :@1iThl!J.t1:J(B]I!lll~:&;Z. P !l!11iThl!JIG;z'1}!I&t'Z-'f(Majority )~~j[jlJ'
~(B] N M1iTh19~:1:J(B]I.~
(c)~-'fW~jl"l;z'I.~1§mJJfr1:Ef£jljj~M~~f~~z1iTh( Depletion Region)
(D)Y!l&t'Z-'f;z'1§I!JM~~1§~m( Drift Current) , 1}!I&t'Z-'f;Z.f$I!JM~I.~~m( Diffusion Current)

(C )2.tlOIiil(-)Jifi:if;;z'~ll* 0 ~fitl~.r"mt~1'fj;)'T;Z.nMi'} : Jlli:kmljErj]i¥' PO(rn",,)=IW' VBE(rnox)= 0.7 V '
VCE(rn",,)= IS V ' ~ = 100 'f0 !c(rn",)= 200 mA 0 T7Uff;j(~faj~1'f~?
(A)IB=O.I mA' Ic= 10mA
(B);g~.ll.!l!H~ft1:E VCE= VCE(rn.x);z''I'FfMT' Jlt~~.r"1ll'trj]i¥'jjUjj*jffi!&!mljE
(C)Jlt~ll*;z' Vcc Jlli:kjjJj;),~ 30 V
(D);g Vcc=20V' Jit~ll*;Z.~.r"1ll't~~:tI!J1iTh (ActiveRegion):r.ftM7\~ I

(D )3.tlOIiil(=)Jifi:if;;z'~ll* ' 1I3liiliJifi1'f=fiil';z'WA( Cut-in )~&~ 0 '
MOS ~.r"1ll'tI't,]IlIi\Jil~~( Threshold Voltage, Vth )iiJ;~ 0 '
R Ii'Ti'im IR ? (A)5mA (B)0.5 mA (C)2rnA (D)2.5rnA

(C )4.7J;~ 3 Ii'.!!' Vo", ;Z.'iitu:±l·~~~faj?
(A)2.5V (B)IV (C)5V (D)OV

(C )5.!,1j-%!:£*:fjJ(:kMjJo..t1ll@]~1& ' T7U~tl*J1.~ , faj~1'f~?
(A):fjJ(:kMl't,]lifEi( Gain )~~M
(B)~Jl( Bandwidth )~j~!JO
(C)lif1DHJi1~JlI'i'J*'!l't( Gain Bandwidth Product, GBP )m[i(i
(D)~W\( Noise) 1tt~ll*I't,]~"'lI1i'f~

(C )6.\II(C=:)~ll*<P ' R, 'f0 Rz l'i'JmnJ}Ji¥'5t)ju~ 23.7W:& 36.3W 0

B'kO I s~L25A ' il>t* Vs=? (A)IL47V (B)I7.9V (C)48V (D)75V
(B )7\11(IL9)Jifi:if;~ll*<P' lI5'lillpg~~~~ElJifi~g7J;~;z'Jlli*Jj]i¥'

('&m*jjrj]i¥':k~~fi~ , ~~ElJloii!lil) 0 :E VSMAx~Jlt~ll*Jifi~g
7J;~I'i'Jilll:*Vs~~fi' il>t*VSMAX=?
(A)5.5V (B)6.8V (C)7.5V (D)IL3V

(A )8.;ij!(1iIOIi'.!!',&Vs;ffj:k~VsMAX~' OB~-f~~~El~Jllijl[;ii!lil?
(A)120 (B)20 0 (C)l!J (D)I2 0 W 200 \Wi'~~Eli'U~ii!lil 1I!(1L9)

(D )9.\II(li)Jifi:if;~ll*<P ' aux ~~tl3*~Wll ' il>t* AB \Wiftiffi;Z.~f@:~~ElReq =? R

(A)~n (B)~n (C)-aRn (D)~n A 0+
a+I a+1 a-I I-a Req

-..... Vx avx
(C )10.;ij!(~ 9 m ' !it,: AB \Wi!\i1:IJDA~J1lHo!\JI:V:~&WllVs tlO\ll(t;)Jifi:if; 0 • _

1tii a~ 0.5 ~ , !,1jJlt~n<pI't,]\Wi~WllZfjg.lll:{'f!ili.'iltKJt~, T7Ujff{~faj~IElif? B
\II(li)

(A)tl3*~Wll(aux )If'lnfjg1i!: ' JI:V:~Wll( VS)If'ln~g.lll:
(BHI3*~m(aux )fiHil\fjg1i!:' JI:V:'~Wll( Vs )mnfjg1i!:
(C tl3*~Wll(aux )If'lnfjg1i!: ' JI.l1:~Wll( Vs ){.f!ilJi!\fjg.lll:
(D)tl3*~Wll(aux )fil,I!!fjg1i!:' JI.l1:~Wll( VS)fj!;J!!~g.lll:

(A )11.1I!(-\::;)~ll*<P ' ifIl:$t5t3't~mBillU1~tlOlliilJifi:if; 0 1I3l~5t5i:X ;Z..~~
Vx =3.5V ' ~rcijJlt:$t5i:~ll*;Z.mnrj]i¥' Px~T7Ufaj~?
(A)Px= - 15.75 W ( f)tlJi!\fjg1i!:)
(B)Px=-22.75W( f:l!;lJi!\~g1i!:)
(C)Px= 15.75 W ( mn~g1i!: )
(D)Px= 22.75 W ( mnfjg;;: )

(A )12.;g*"iI'l'i'J*'!1l*Hjll!lm'~ l.5xIOlOcm-3
, '&"IO"iI'

1~~~JE(T(lIl!lm':!!ilIxI0I5 cm-3
) , i'U1¥!H~~lilflJE(T(jIl!lm'~8xI015cm-3

)

, Jlt~*if.iI'pg~M1i11!lm'>%'J~fajfi? (A)3xI04 cm-3 (B)lxI015 cm-3 (C)7xIOIScm-3 (D)8xI015 cm-3

~+VSL:-.Y~vx
\II(t;)



(B )13.~-*,l'<t1~li\I!rl3"l11Jf~JOO:U:~im\jzOIJill(j\)JifiiG ' :l'tcp-=:f~~im\Ii"J~J!!li~~j,1tfi1J:~l<t1iEilkJ ' Ig J%1lJ~~ifr1:~ 0

i&(-)JifiiGJ%B3'O~i£ ' ilJt:1<~!\iJE;Z Vg =? (A)-5V (B)-IOV (C)9V (D)18V
g VS3+

Ig(A) V,(V)
~i£~ 2 8
~iJt.:= 5 35

~R:::: 0 ?

)14.jzOIil(:h)JifiiG;Z~1i\I!r ' ilJt:1<l-'Jfl i&iG;Z AB WJiIjffi.miijj'(!f%l~li\I!rilkJmli\l!r~j,TEIsc ~?

(A) 5(4-fl) A flVx

2(1-fl) +V
x

- '"'"

(B) 2(1+fl) A 10
5(4-fl) 40

(C) 2Cfl-l) A
4(fl+5)

(D)4(fl+5) A
2Cfl-l)

)15.:tE::filt~im\*IilIi"Jm'fBJ;b¥ilkJ'l~iJtT ' WJf~~J'G3':f§i'lJJ;b¥l2SImJl( pf)ilkJill!:V;MzIml& ':l't~rJJ¥l2SImJl
fl~T7UfiiJti~{t ? (A)~Jj\ (B)~* (c)::f~ (D)::f-iE 6V

)16.jzOIJill(-t)JifiiG~li\I!rcp~.r.,UIi"J Vm=2V ' K~O.25mNV2 , gm=lmNV ' lkO
5lU~,\'s!llilkJi&&~ifr1:ID*"J%fiiJfi1J:? (A)O.5 mA (B)lmA (C)1.5mA (D)2mA .j, I

)17.jzOIJill(-t-)JifiiG ' MI:1i~Jj\m:Jm3J<!}t&f.&*~(CE amplifier )1i"JB&JI!;, D
TYUfiiJ~j.£lii? +Vcc
(A):lR&3Zifr1:ilful±\~J!!liVout !JiJ:m;~jilfuAmilJ1~J!!li Vmi'lJf§
(B)'!iJIil±\iIjffi1l.~~~J3.RL =00 Ili'j , 3Zif,f:~m R,

tl'l:lirl:(Av = Vout / Vm )ilkJ¥i9Wfi1J:J1j\:Jj\ +fCl
(C)J1tf.&*~X.mJ%!}t&l\jlUil\ll1i( Emitter follower) Vm 'V
(D)1i\'1JDAii!'IltIi"JJirtiili?'l'Ii\I!r'llt'@:C2( Emitter bypass capacitor) _ R2

j;Jliii'f;3Zm~J!!litl'l:lirl:Ii"J = =
)18.jzOIJill(-t':=)jifiiG3J<Jirt&f.&*~'lItli\l!rep , :t''lIt,\'sUIi''J tHOO '

gm=43mNV' £!. Cc EZ. CE )E~* ' 1lJ$Dl;;ltJifii£tf:.ilkJf~!Ii!!i%l1l! '
5lU'lItli\l!rilkJf~!Ii!!i~It!li!!i¥*"J%fiiJfi1J:? 80kO
(A)5000Hz lkO

(B)500Hz +~lIlF
(C)50 Hz Vm 'U 20kO
(D)5 Hz -_

) 19.jzDIJilICi--=:)JifiiG'lItIi\l!rCPIi"JJ!I!Jl:f.&*~J%>-J.:t\U1l!Jl:f.&* ~ '
5l1J~li\I!rilkJep!li!!imJ!l!\tl'ltili*"J%fiiJf~?(A)l (B)50 (C)66 (D)M\~N*

)20.jzDIJilI(-tI11J)Jifi:iG'lItIi\l!rJ%fiiJti~li\I!r?(A)-=:fEJiEi:t~lfi~ (B)fi@iJ!i::II&lfi~ (C):1JiB<1J&lfi~ (D)llNitiiEi:t~lfi~
)2LjzDIil(-tli)JifiiG~'&;!\\'ffil!!~~~Ii\I!rCP , ilfuA'lItJ!!li~lt'trI±\~I!!'lMl%jzDIJilI(-tt\)JifiiG ' :t'j)I!Jl:f.&*~J%J1llj-~J!I!JI:

f.&*~ ' :l'tJ1j\:*ilful±\~l!!'lillBlII~±12V ' 5lIjJ::.WIiW'lItI!!'l(Vu )¥3J%fiiJf&!? (A)8.4V (B)7.2V (C)6.6V (D)6V

3kO
1JilI(-tli) +3V



)22.PO~(+-l:;)J5JTjf;~~ ' i'i t=O-~~~fiilfill~ ' :tE 1=0 ~lJi'Jllf.lfJlJi'J(open) , * t<;;O ~il'J iL(t)fiilfarf&!?
(A) I Oe-StA

(B)IOe-lOtA

(C)20e-StA 20A 0.10 2H 100 400
(D)20e-10tA ~(+-l:;)

)23.PO~(+ /\)pfijf;:1JlJ'i. ' B9iO v(t)=1000sin(200t+ 100)V ' i(t)=IO sin(200t-SO')A ' *:1JlJ'i.cj:t~ftf1f

,&,;It{&!~fiilfarf&!? i(t)

(A)~Ii!\\L~0.5H + ~
(B)~1i!\\ L~lH v(t):1JlJ'i.
(C)~3&' C=0.5F - ~(+)\)

(D)~3&' C=IF
)24.1'f-~~;lt~~fiil v(t)=lOsin(377t+60')V ' ~imfiil i(t)~Ssin(377t+60')A '

~U;ltjf!j*t~'P!"JJ.:iJ&lfiilf"!f&!? (A)20W (B)40W (C)SOW (D)100W

)25.1'f-~~j;) 0.6 B'J{,1\:1&W&ll2SlllclJ&~9:6kW il'J'P!"Jw&l ' *~~B'JfjlllcJ.:iJ&lfiilf"!f&!?
(A)(6-jS) kVA(B)(6 +jS) kVA (C)(S-j6) kVA(D)(S +j6) kVA

)26.B9'O tan -I (413) = 53.13' , *1IiiI(+n)~~{IlJ;j!jIji&:kJ.:iJ&l~~~~ '

~'~'fllJt ZL*"Jfiilfar{&!?
(A)13.33 L. 36.S7' fl
(B) 13.33 L. - 36.S7' fl
(C)13.33 L.53.13' fl
(D)13.33L.- 53.13° fl

)27.1'fIlf.l'P~'='f§ Y ~.&.Ml:'~~*/J,~ij''!{i111 ' T7JUfar~~~?

(A) y ~~*,'l\~~fiilf§~~~.J3 ffl (B) Y ~~*!ll~Ymfiilf§~Ym~.J3 ffl
(C)d ~~*!ll~~~ljN§~~ (D)d ~~!ll~imfiilf§~im~.J3ffl

)2S. 1'f-I'!WMiWi'i~~~~iWi.\\'rJ[!lfiil 200 Hz ' i'iWi'irJ&iWi.&lfiil5 kHz ' ~Utfo~I2SI'l/!I:(qnality factor) fiilfarf&!?

(A)IO (B)20 (C)25 (D)50 ~

)29.i'i1'f-1ltYJt1l!f~~f$jlj<j'l/!l:fiil(, 100s ) , ~UJJt1ltYBl1l!ffiilfarfil!YI!YJt1l!f? + C +
s +IOOs+IOOO

(A) f!twlJiYJt1l!f (low - pass filter) (B) /1ijwlJiYJt1l!f (high _ pass filter) Vl(S) _ Rl R2 _ V,(s)

(C) j\'liw1ltYJt1l!f (band - pass filter) (D) ~w1ltYJtJm (all- pass filter) ~ _+
)30.*iJOll(=+)PITjf;~~~~f$jlj<j'l/!l: V2(s)lVJ(s)~;far? (- )

(A) R,R,Cs+R, (B) R,R,Cs (C) R,R,Cs+R, (D) R,R,Cs
R,R,Cs+R, +R, R,R ,Cs+R, +R, R,R,Cs+R,R, R1R,Cs+R,R,

)31. POiJOll(=+-)J5JTjf;~~' =j]j1I1t~llllrtJ~w~~!"JfiilO.7V' ~UVofiil
(A)2V (B)-2V (C)-3V (D)3 V

)32.POiJOll(=+=)J5JTjf;~~ ' ~.I'allt~'l/!I:!"JfiilI:il!W~~ Vth=IV
W 1I2/lCox=20/lNV2, i'i V,=5V li V2~2V '
~U~.I'allt MI ' M2 W M3 8'J:ltJ~Jb(WIL)Ml : (WIL)M2 : (WIL)M3fiil
(A)2 : 5 : 10 (B)IO: 5 : I
(C)I : 4 : 16 (D) I : 2 : 4

)33.POiJOll(=+.=.)pfijf;~~' VEB=0.7V' WI\~~ VT =26 mV '

llU/NRilJj;7J'm;L'i!trA~fllJt Zi ft~illT7JUfarf&!?
(A)15.5fl
(B)25.5fl
(C)35.5fl
(D)45.5fl

)34·i:El$l1Imi-I$I~Mi(series-series) ]j,I(;ffi'l!t~101'X~-l$l1Imi~-Ei(current-sampling' series-mixing)

*'§~~~IEIB't~~ ' i'iW;lt*!JOLIEIB't~tbi\!X ' ~UJl:tIElB't~~;L'NtrA~fllJt'&'fg:jtf:j~fllJt1t1'f far~11:Jl1~?
(A)fg:jA~fllJtlfif!JO ' fg:jtf:j~fllJt1fif!JO (B)fg:jA~fllJtlfif!JD ' fg:jtf:j~fllJt~,g,'

(C)fg:jA~fllJtYJlZY' ' fg:jtf:j~fllJt1fif!JO (D)fg:jA~fllJt~Y' ' fg:jtf:j'fllJtY!iJ\:Y'



)35.t!OIii!J(=+lZ1J))'iJTlGmJlj}, A W B ~M/\. ' VO ~Ml±l
, l'!1jJ1tmJlj}1lJ¥A1TfiiJl!ll~,Wru1J1l(?

(A)OR
(B)AND
(C)NOR
(D)NAND

)36.t!OIii!J(=+li)JiJTlGmJlj} , Bi!I!.!&:kllll~J1l!.tt:\ ' l'!1jVo ~ :
(A)3 Vi (B)5 Vi

(C)7Vi (D)9Vi

)37.t!OIii!J(=+;f;;)J'ifilG~1J1l(fJ1:/!Ii!!l:t"~lllI ' ;Ei!I!.!&:kllll vref~.JWvgR. R
~J1l!.;W, ~rm Sj W .S,W~~lrffij!M I ' S3W S4W~~!Jjfij~~2 ' 2R 2R 2R

l'!IjMl±lml'i Vo ~ . Sj S, S3 S4

(A)-3/32Vref I I 2 I.l2 Ij}
(B)-3/16Vref
(C)-3/4Vref
(D)-3I2Vref 1ii!J(=+;f;;)

)38.t!OIii!J(=+i:;)J'ifilGmJlj}, miJjj(fl!:!mJlj(:kfil!f§:!iI:~lG$ , ~w~15~fY~ 'jj>\*m~El.~ml'i v~%':fil!
~~!};,f:;lZ~(V)? 1H IF

(A)-~-j~ (B) -~-j~ ~~
.fi.fi .fi.fi 2LO' ~ 36-"90'

(C)-.fi - j3.fi (D) -3.fi - j.fi 1ii!J(=+-t;)

)39~~E1l"t~1i:miJjj(f*Ii!A"Ji'NJ]j$ltt ' :ltCP-J.!lPJ, 0.8 ¥Eft<A"JJJj!¥IZSI1J1l(IJ&J&40kW A"J~%,:J;:b,*'
:!i1-J.!lPJ, 0.6 iffiiliir}),*IZSI1J1l(IJ&~j[6kW ~~%,:J;:b,* ' l'!1ji'NJ]j$lttMiIfM~J;:b,*IZSI1J1l(~fiiJ?
(A) 0.9 iffiilii (B) 0.8 ¥Eft< (C) 0.7 iffiilii (D) 0.6 ¥Eft<

)40.t!OIii!J(=+;\))'iJTlGmJlj}, ,6.~A"Jm~J3.Rbttg~60 '
Y~A"Jm~J3.Ryttg~20 ,~* N ~M,!tjtllA"Jml'i~fiiJ?
(A)j'f-~(floating)
(B)OV
(C)2V
(D)3V

)41.f'f-ifllfM RLC '~Jlj}, R~lrl 'L~2 mH' C~5 f1F '~*J1tmJlj}i't'~#~~, :ltdb'!1fIZSl1J1l(qualityfactor)~fiiJ?
(A)40 (B)30 (C)20 (D)IO

)42,-ZP:~:=:t§*IiJi.' :ltmiJjj(Yffijf"!tjf)j\ml'i~IOo.J3v '~1U)j\~El.m~4lJ'f§2+jl 0 ',6.~$lttmm~4lJ'f§ 9+j120 '

~*$ltt~f§ml'i:k/J\~f".f? (A)50~V (B)50.J3V (C)50.fiV (D)loovacc

)43,POlll'iI(=+Jt)JiWR'il!tJlj}, BiEi~'il!tm ID~3mA ' JlIjIlM-iJjj(~'il!t1'iVos ~f".f? G ~kO
(A)+3V
(B)-3V 2MO S
(C)+IV IkO 1ii!J(=+Jt)
~~V = =

)44.f'f-~!I!iJ!&:kllll' %1~~!I!IJ~~~ 200' ~i'N'Iilti/\.W\ilI!17HJU~150 f1 V y1! 50 f1 V, ~!!liJ!&:kllll~tul±l~ 20.02mV'
~r~~~3"!I!IJ!&:kllll~#mmrFl:t(CMRR)~fiiJ? (A) 1000 (B)2000 (C)3000 (D)4000

)45·T71j~rm~'!1f*~m (extrinsic semiconductor) ~'t'E~®i:mt ' f".f1"'fIElit?
(A):tE*~ (intrinsic) 1i7f'g:!Jo/\.liIll(boron) j]'(·T13fiiJi't'1'. n 1l'ii5m~tt
(B):tE n 1l'i*i53'CP 'mTA"J~!I!JJ,* (mobility) f\JI1:j!1fUA"Jf«V:!Jojffi~:k
(C):ftWIS~j~, ElEl3'IIHWmiJ\ljill!lJ.li!'A"J*f1lfjj[:ofS't~~il!llJj'(doping concentration) ~~
(D):tEf!\\7f-:!JD'il!tI'i~' ~'!1f*~mf'g~IJl1lJ(mm (diffusion current) 1\'~~



(B )46.1'3- ABJili!'&;kJ*,:tE10'C~~J;fll.!\UJ!'T:tt:l&$<iJ~70% 'E'/'o1f.~~:€'i.lItRL~J.iJ$~ 140W' ~J.iJ1¥~
.fa1l''1?t1'31W:ll:aJ(l\'(\J*' '1?tl!l\~flw!l&~e lC=1.8'CIW, e cs~0.2' C/W11'<.e SA=4'CIW
(~9' J' C, s 11'<.A [!Jfi"l'fa5tjjtl{-~~~rni' j}i\)!' aJ(l\'(\J*&~J;fl)'~*JIt~~,ra1l'~~rniU Tl1®~f<iJ?

(A)200'C
(B)190'C
(C)180'C
(D)170'C

(D )47.TJtl1'31mpn ~rni=to.li1l' (pnjnnction diode) ¥,ftE~j',!{;m;, 1i!J"llJElil?
(A) 1:£p "l!l1i7 (p-typesilicon) li!o:"'11jt1'3~Tt¥1:£
(B) "l"zli!o:(depletionregion) a<rJ[Jj'I\i~~fi'U1ml~a',J~\S!i1J1®~jl'ttJOTfij1J9'Z9
(C) &'li$'a',Jff$nl.lJj'il1&IilJ~' :tt:~rnif"J9!~~ (built-involtage) a'Jf®il1&;J,
(D) PJ~rnilJi1i~m~ ' "l"zli!o:a'JU1ltl:)I\J(i*Af~l.lJj'~1~a'J~i!

(A )48. 1I'l!i\!l:1II(::::+)~=filjllll'~-.l!I!.~5tf'!"~*ID~1m~1i!J?
(A)0.83mA
(B)1.0mA
(C)1.87mA
(D)2.5mA

(C )49.901ll(::::+~)fiJT7G~Jm' 1I'l!i\!l:=filj1l'a'J~Jm~~~0.7V•lltliB(~Jm*JJ<tE:r.fF(Vo=Vr) a'JfH~;f:J~f<iJ?
(A)+0.7V --0.7V
(B)+1.4V--1.4 V
(C)+2.1V--2.1 V
(D)+2.8V - -2.8 V

(D )SO.III(::::+=)~-~iJj'[!iMit~Jm· ~~1*iITItlti\Vs ~~:nfN (nns) ~~~ S.6V·1I'l!i\!l:~m=to.li1l'
~r.'l!~5t1'!' . ;E~*iITItlti\Jat1l.~~~jjllJ![~~~!i1JI~fl~JVN'~ 0.25V ' ~*~iJj'[~cg C ~9~JIi;km-f<iJ11?
(A)66I'F
(B)13II'F
(C)263I'F
(D)527I'F

VI(t) {]


