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1. Find the solution of the following differential equations:

2
) %—+ 9y = 2cost x _ . (10%)
da_V d2 dy -2r
(2)2 t—g 13dx+6=(62 -1 (10%)
@) x° Zf 2x va’ +2y = 2x° cos x, andy(0)=0,y(7/2)=0 (15%)
@ (ax + b)2 - 3(ax + b) .c_ix— + 4y = x + 1, where a and b are constants,
(15%)
2, (2x? - 3xy)dy + (3y — 2y®)dx = 0 (10%)

dz » where C is the circle [z-2i[=4, (10%)

3. Please calculate q:c 22-9
z

4, Please find the general solution of the P. D. E.

2 2
9z 0z 2% % _ (10%)
ox° oy ox oy
S 1f Z,=i ,Zz=1-x/§i please find (1) arg[i ] and (2) arg(Z,Z,) (10%)
]
6.y I (10%)

==+ 2yx = x*
Ydy y
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(a) Write down the relation of mobility,.electric field, and the average carrier drift
velocity, (5%)

(b) If only lattice scattering exists, how doesthe mobility change with temperature?
Explain the reason. (5%)

(c) If only ionized impurity scattering exists, how does the mobility change with
temperature? Explain the reason, {5%)

(d) If is the mobility due to the ionized impurity scattering process and i, is the
mobility due to the lattice scattering process, what is the net mobility u? (5%)

(a) Describe the excess minority cairier distribution in a pn junction structure when
a forward bias is applied. (10%)
(b) Explain the physical meaning of diffusion length of the minority carriers. (10%)

(a) For an n-type semiconductor, what is the condition to form a Schottky barrier
contact? (5%)
(b) What is the Schottky effect? Explain. (10%)

(¢) The current-voltage relationship of a Schottky diode is J = ,T[exp( igf]-—l:l .

How do temperature and Schottky barrier height affect J;7? {5%)

Consider the low-frequency common-base current gain of a bipolar junction transistor:

(a) Explain the definition of emitter injection efficiency factor. (5%)

(b) Explain the definition of base transport factor. (5%)

(c) Explain the definition of recombination factor. (5%)

(d) Explain why the emitter doping concentration must be higher than the base
doping concentration. (5%)

Consider the ideal C-V characteristics of an MOS capacitor:

(a) Draw the energy-band diagram through the MOS capacitor for the depletion
mode. {5%)

(b) Draw the differential charge distribution at depletion for a differential change in
gate voltage, and find the capacitance per unit area. (10%)

Describe the substrate bias effect in an n-channel MOSFET. (5%)
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TR £0= (1/36m)x10°(F/m) * (1o= 4x107 (H/m) _

L A J% b 4T @ Tk ak e ak i JE 3 & B (magnetic induction or
magnetic flux density) & F K #E:
E’(x,y,z,t)=10'6(5E+2§1+B12)cos(ax+3x-—y—z) ERRE-5-N-) L
% 3 f&.f § (Base vectors) ? Kb £E33kA ST HAaH o SHRAAT
5% (a) REFEER): ) £KAR): © fIARA%) (D) B
REREN z FaSE B (A% © R B R TIHAR) -

% —REMLHHES 20 Ko ARWEES 1 EX o 3+ H L A8
TE%E E oA EHE B tEE - (15%)

3. - RAA O ARRSYER no BES d XERRL Lo B(—) °
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et L(5%) -
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4. ekt B g A M EE ( Stokes’s theorem) (5% ) 3t £A & £ &
# F=a,3sin(oR2)" +#&% 4 SR E Regii (10%) -
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5. 45— 10m E&RA#WEL  FudBe¥Es 2mm> SR F 2 &
BRzEZ G HEARS 2cm > bR AZNTE AR ERYNER
£:=30>EH¥H o =10""S/m) > HH FLABTHRLHTE C A
SREM R 25 5% 07((20%) .

6.(a) H— %48 ro=2mm ZHBREAEHE  HPTRA 10(A) - 8k
Wie b oodgEs r=5mm & AHEBFEE B (magnetic flux
density) & % 2 7 (5%)

) LFERR B=VUxF 2 &5 F ¥ %5 35 IR 3 P IRAER
—fEeifrte A 24 aRL L - 5%

) ZRUAERTLSEMmE 00 B W shpE P oo IERES r X0
Fkfits A ZHTAGBP) -




