[ EA4-11 (30%)

V=V, [V], Veg=V, (V]9 wto]o] 2= A ¢t(bias voltage)o] U771, &4
o 9 (active region)d|A] 5238t npn BT Wl g EL&9 E3A L.

(1) 7, (re)s Co(Coo)s C(Coo)s 7, (1005 9V (grvye) B TAHE dlolEgE=-3to] B
d (hybrid-7 model)& ©] &3t BJTY w3 & A Fo]S(short-circuit
current gain) [8(f)| Y FAF JEH& AFHez agu, AFRS
2@ 9= (current-gain cutoff frequency) f,2 E3d2& =9 wzln g
o T2 FE}Y TFIHAL. (B, wC, < g,ol2 7HAET) (10%)

(2) %3 (homo-junction) BJTE 14 29A AR (high-speed switching
device)2 FZA|7]7] % &R FaF EA A BHE &2 AA F
Ho A AASL I o] FE AHIAL. (84)

(3) & ZEF Zo] olHE Y MER oA (band gap energy) E,p7t #Wo]2
o} AdE M= YR Ez=E, Bt} & A2 & BH=AZ 744
Npno]EH 3 HlolZg E WX 2H (Hetero—junction Bipolar Transistor,
HBT)9 <3 33X e (thermal equilibrium state)ollA 9 dyx Y=
(energy band diagram)®} &A1 vlolo A AE|(ZAHFF)A A oy A
WA %E 183 Ep, AE,, AEy, Epy, Ep,, Ep, qV,, ¢V, & WG =
BEAFA L. (F, 84 F99ME AFE FYUow-level injection)’dEl 2}
7R gd.) (834)
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(4) (3)H< HBTE TFHY BJTS vludte] ojd EAo] $3
AR HAE=E ol &t dFstr L. (43)
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[ 4-21 (20%)

Si Bt=A 9t GaAs TEA S 2= WM& IH Y ZH v Ao &
A3l otd oY 2L AFYE Ay} o] ul 53 =7
HEAE EYHE, B2 HEAE dAHE E-EE FYIIAH. s ES
A Q. (B, Nor>n;, No=20Ngs, No=20Npl- 2 7FA 8, vlae] A S 9]3ld
F HEAY AEQGH HHAANG Y FEFEHLEEE Y% A2 A %)

2,
R
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Iv
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N
2 o 1
ol rl A

log NO,maj

r, Yr, Yr

(1) =4 At Si¥®} GaAs 5 9
st Aw3tAl 2. (8F)

[r

HEEACH, nEAA pBAA =AE AA

(2) ¥t=A B Si#} GaAs ¥ o= Wwr=A M, nFAA pIUA ZAE AA
&t ARstAlL. (4%)

(3) 2% TidA A A¢ CY tFldo] TEWNopm)St 278 5%
(Nomin T 27t Bl 1L3IA 2. (84)
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[ £4-31 (30%)

Al o] L=0.1 [m], (W/L)=10¢] nxld MOSFET”7} At n" poly-Si&
ACER, N4=5x10" [en?] ¢ p¥ Sig 7|#oz DALY O|FLE =
900 [cwi/V « s], tox=5 [mm]Q] SiO, A3t=E& HAAAE AH&3AT O ESA &
FA L. (&, Si9 ni=10" [m 3], eq=12e00] 31, Si029] eox=4eo, A ES} 7]
o 4ol E -0.996 [V], Aste Adte gle Aoz 7H43H, =49 AF
o T3t AdiE @49 A%

(1) Ves=1.0 [V]9] AolE H<to] A7tE A5, =dd T3} X (Vpssad) T E3}
AR Upssad S THA L. (T3)

(2) Ves=1.0 [V18] AlolE Aol 7tE B, £399Y A2 Y 2(gn)E
TF3HA1L. (273)

(3) 71 /5=, N=5x10""[en =] 3 N4=5x10 [en =] o] ofa Zzt org Wb
B AF 7147 SSlv/decl& Atatz vlastA Q. (133)

(4) AlolE Aste 54, £,=5 [ml%t £,=2 [mmlol dhs) Z+z <3 whd A H
A5 71=7] SSluv/declE AAet BlwstA 2. (8%)
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[ £4-41 (20%)

A 4 (lattice constant) a=10A, WME=EZ YA (band gap energy)
E,=E;,—E,=14[eV], 7tdx dH%(valence band)¥ F& 4 HE&
(effective density of states) N,=2%x10*"[em™%], &Z&(hole)® A=A
(electron)9] #& & ZF(effective mass)H] 7}t m; =5m, ¢l tiolelE = Az

(diamond lattice) T2 & Z+= 45 94 HlEZ A (elementary semiconductor) 9l
g3l 2 ELo HIAL. (&, A2(300 K)olA kT=0.0259 [eV] °]t}.)

(1) AA JolA A A2 AU A9 FAoA AHF3E 929 F
AR Y HaAL)ZE AYHE 23 Zol(bond length)E F3HAl L. (53)

(2) ¥rex] A2 10°/4 F 1749 97 55 E4E A (impurity atom) =
X (EF)Fo 100% ol28F A & of, dE 9 (conduction band)]
H2a AU A £9 (minimum energy level) E,% 21 F9(Fermi level)
Ep 9 YA QA E,—Ep [eV]E TF3A L. (108)

(3) (2)H 9 9¢1A Bx A (doped semiconductor)e] Ho] ZALH ] 10'? [em ™3]
9] AR-Z &% (electron-hole pair, EHP)o] AAFHo HAAH(steady
state)o]l =23 S w, IA HEn F9(ntrinsic Fermi level) E; ¢ 3=

o oA}t H2n] Z9)(quasi-Fermi level) Ep, 9 VA A E — By [e V]S
TF3stAl 2. (53)
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