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elementary charge
three-dimensional space
free electron
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general solution
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thermal equilibrium
thermal energy
thermal velocity
scattering
mobility

current density
diffusion

band gap
photon energy
absorption
valence band
conduction band
excitation
transition

hole

binding energy
reduced mass

relative permittivity

absolute temperature
Boltzmann constant
elementary charge
metal

oxide film
semiconductor

field effect transistor
interface state

fixed charge

trapped charge

gate electrode
intrinsic Fermi level
Fermi level
conduction band
valence band

band gap energy
vacuum level

thermal equilibrium state
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7 Ml :

depletion layer
permittivity

Gauss's law

electric flux density
charge density
electric potential
Poisson's equation
boundary condition
differential equation
surface potential
electron density
hole density
intrinsic carrier density

threshold voltage

Bohr magneton
elementary charge
magnetic moment

orbital angular momentum
spin angular momentum
total angular momentum
quantum number

g-factor

ionic crystal

magnetic field

magnetic flux density
magnetization
susceptibility

molecular field

X-ray diffraction

neutron diffraction
body-centered cubic lattice
reciprocal lattice

real space lattice
magnetism

Hund’s rules
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(FETE] BEL BROBERBICEATSLIL.
UTD1L~3. 1082 &,

1. EEBEE G(s) BPRATREINDIMEHARE AT AZHOWT, UTOMWZEL L. =7
L, a l3FEEEL LB FA—FThH3.
s+3

G(s) = 83 +5s2+8s+a+1
(i) a=3 & LI EDRAT v 7B 2REH t OB E LTRYE.
(i) ZOBRBRARESRT ANLEERDZHOD a BT BEHLE+SEEE2RD X.

2. K17 4— KRy 7 VAT AZHONT, UTOMWIEx L. 2L, 1 K IXIEED
EHETHS.

+ l1-s
s(s+1)

v

&1

(i) Z4— KRy IV RTADTA UREP 10dB L7235 K OfEZRD K.
() ZA4—=FRy 7Y RT LDOMHERED 30° L7225 K OfEZRD L.
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3. UTORBHFEALHASFBATEZA OGN IBERREL AT AT 252 5.

d”fi—i'” — A(t) + bu(t) + v(t)
y(t) = cz(t)
EEL, o) = [28] RS M, u(t) RADER, y(t) ZHAEE, o) =

[vl(t)] BAELNZ e 5. E7, A b ciZERThROLSIZEZ O TWS.

’Uz(t)
0 1 0
A=[0 _21, b=H, c=[1 0]

() u(t) & y(t) DT TS AEHBEENETN U(s), Y(s) L5, HABBVES, T4b
5, u(t) = [g] LRBBED U(s) 55 Y(s) ~DIEEMEE R L.

(i) r(t) ZHD y(t) KT H2EBHEELTE. YRAT A 5 IBWT, u(t) 2RXNTEZT-.
u(t) = —fx(t) + kz(t)

L, 2(t) BREHZTERTHS.

0 _ - w0

¥, f= [f1 fg] ThHY, fi, fo k FEBTHSD. TOLE, () BREEHKL L
TELRDOIERV AT A Sy #EZXD.

d xz(t) _A x(t) N v(t) A= A-bf kb
di | 2(t) z(t) r(t) -c 0
115 A OBEEMEN -1, —144, -1-5 &3 X, fi, fo, k ZED L. =FL, j
BRI THB.
(iif) B 3. (ii) TRDXE fi, fo, k DEEFEOWEKRIVAT A 5 12, AT vy 7ROBEHR
r) =ro (t>0) ZEMLI. i, 27 v PROMEAY ML v(t) = Z“’ (t > 0)
20

BEZENTNEILD LTS, B 2(t) DEFME 2(c0) = tll)rgo z(t) % ro, v10, v20 &
AwnwTkt.
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BEE
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EHE

B HFED

%uju

transfer function
linear time-invariant system
step response

stable

gain margin

phase margin

state equation
output equation
state variable vector
input variable
output variable
disturbance vector
Laplace transform
reference

imaginary unit
steady state value
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(EE0E] BER FOVEVEORERMICEATSIL.

AR To [B] ORMK L ERRERES o(t) (¢ IXRE2RTER) 2ANLL, o) O—H0FEK
BERAOAEHME LET L 2ES 2/ (t) BHATAESOMES AT LEZRDRT Yy TTHREHTS. =2L,
z(t) DERKABEIZ froax [Hz] £ 55, &7z, ZOFBMEY AT LIHT 2 AHNIZEROE: L 315
575,

A7y 71 2@t) hS5ZO—FAHMAEMOVEL, ThEI VTV ITRYMT, W] (AEL Ty AT, 08
BRELRBEDIZEDD) THY TV U ITBHI LIz, NEDT— 2554 HEEREES
z[n] = z(nTs) (n=0, 1, ..., N—-1) /5.

257y 72 aln] 1T U N HHE 7 — ) T8 (N ADFT) @MU, DFT 5 X[k %

N-1
Xk = Y znle®* (k=0, 1, .., N-1)

n=0
eLTRDE (272U 52 =-1).
27y 73 X[k|iz I—RORBEES DA &ML T 205 2INX, TOME2E X'k (k=0, 1, ..., N-1)

KEET 5.
ATy 74 X'[KIZRU N R¥E 7 — ) &% (N R IDFT) 28AL, BERERES N %
1 M -2m
z'[n] = —NZX'[k]eJW“k (n=0,1, .., N-1)
k=0
e LTHES.

A7y 75 o[n] R AYKIR L 20 b, EEGEREHES o/(t) 2ETLENT 3.

UEDFESUHEY AT LIZDOWT, AFORWIEZ &.

(i) A7y 712V, ¥V TV TERIZE->Tan] 5 z(t) (0S5t < Tp) B5RRIETTES
X5V T T BDIL T, Bl REZMEZ2BRATEE.

ZhPBEDOMWTIE, BV (1) ORGP ELZINE LT, 2RETELDOL T 5.

(i) RF Y 72BVT, kBEHORK X[k] 24> 7V ¥ S HIOBEEREISE 2() 1251 5 f; [Hz D
BB IR E, ik T, To, NPOBELLDEAVWTERY.

(iii) 7Y 74128V, [2[n] (n=0, 1, ..., N-1) PEE] 22O ORE+HEMER TX[0] A
EH D [X'[N-k|=X']k] (k=1, 2, ..., N-1)] THBZLZ2IFHEL (ZIIEEK 2 0HE
EHE) .

(iv) A7v 7312BWT, a [Hz] BAEb [Hz] AT OFEEHDFBEBERS (0< a <b< fmax) DOHEHH
L7cwe &, X[k]|ZEDESIZERBLT X k] ZERTHIE I WA, W (1) B ORI (i) R
BEBEXTEX&.

(v) A7y P55 3EM ELX O LI RBEIC X D ERI NS, BBIZRR K.
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AR DR

EAEM
Hs R EUE 5
b & 4 %
BRI

VINVA NI}
A N/

BB ESEE S

N B 7 — ) T E#
DFT &%

N m¥ s 77—V = &#H
A BRI HE R

VN VANYE S
MHE+H R
BRLE

fundamental period

continuous-time signal

frequency component

maximum frequency

sampling period

sampling

discrete-time signal

N-point discrete Fourier transform (N-point DFT)
DFT coeflicient

N-point inverse discrete Fourier transform (/N-point IDFT)
periodic expansion

sampling theorem

necessary and sufficient condition

complex conjugate

21



