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1-1 EBF2REREBELERREKESE

) ERERH2 EFRENREER
1. BTEEMEMEERARE - HEI P ERET IR -
2. AR E R -
4. TRIAC : E[rry2E5s -
FET : 55 51 -
SCR : #/{EE LAk
) ERER3 ETFENRKHER

1. 4C (ooff ~ e~ BHE - 200D MR - 1700 < MAHE L - B AT
2. FEEEAAN

1-2 BEREARR

» IEmER1 HREIREE y
1. TSI A e e e e e 15 b
2. (1) MEME1, =10 A 10
5 5 \/
2) HEEI,, = [(10)° +(—=)" = 10.6 A .
(2) ,/( )"+ ( JE) 0 - t
_2n _ 2m
o 377

1-3 IE3%K (sine wave)
W IEBREDR 1 [FrhpiEER

1. (1) §:0.025ms > T'=0.05ms

1 1
2 = —=—— =20kHz
@ f T 0.05ms
2. (1) T:l:L:IOms
f 100
O g 4

2) At = xXT = X (10ms) = 1.25 ms
2

360°
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ETR2EEE AoREE (L) BEX

Y IERER2 FRENERE

- Vo 5
I I/rms = = _V
&) W2 242
3..() ¥, = Ver _ 20 _ oy
2 2

Q) o =2xf = 2nx(10%)
(3) v(t) =V, sin(2z ft +0) = 10sin(2z x10° )tV

2 2 _ 2x3.14 _
4 () o=2f =2t T=E -
T ® 3140 3140

2 = 1 10§2) = 10A
@ I \/— \/—( V2)

5.7V = —— 1004/2) = 100V
s \/— \/—( 2) =

6. (1) v(t) = V,sin(2r ft +0) = 100sin(377¢ —30°)

2) v,=100V

3) =2nf =377 f = 377 = 60 Hz

o

7. (1) v(@) =V, sin(2n ft+60) = 100sin(314¢-30°)

2 v, =100V

(3) v(0.01) = 100sin(314x0.01-30°) = 100sin(zr —30°) = 100sin(150°) = 50 V
8. FMHEaHUE R B EIEASUEER

9. ¥, =2V, =+/2(110) = 156 V

10, i(—)

1008in(377 X —— — 60°) = 100sin(27 X 60X —— — 60°)
240 240 240

100sin(%—60°) = 100sin30° = 50 A
1. v, =0707V, ; V, =0.636V, ; &V, >V, >V,

rms m av rms

12. [FE 11 R -

KA
13, plagpge = jﬁg - IV'" -2
vy
\/5 m
il \/I_Vm
sl
14, pmpege = TR V2 T
2y 2
5 ‘y
T
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1-4  73RERRRR

) IEFwER1 73K (square wave)

=5V

5 T , T
L - \/fot1+V22><t2 _ \/(5) (5)'*‘(—5) (5) _[50
' T T 2

-5V +

2. EFFFRFRIE 10% ~ 90% 4k 14% » #¢, = 0.5usec/cmxlem = 0.5usec = 500 nsec

3. T = sous/frﬁxwrﬁ = 200 us
f = Lo b sk
T  200us
T
)

4. 7 (EEE = %XIOO% = 50%

» EEmER2 K (pulse)
_ Vixt Vo Xt +Vyxty _ (10)(1) + (40)(1) + (20)(1) _

1. v, 10V
T 3
SR LUEL SR RO NP

) TreEH = %XIOO% - %XIOO% = 50%

v ZJfomexrz =J<1)2<1)+<0)2<1> _ 1y

ErEeEE aoEeE (bHssr

LHO

rms T 2 \/5
gy 2 xatxsn OO+ O0O 1y
av T 2 2
5. 1) v, < xathaxn 1000 +O0 _ gy
T 2
2 2 2 2
@ V. = \/Vl Xt +VExt, \/(100) M+’ _ 05y
T 2
6. v = LxutVaxt Vi Xty +0Xt,y i~ '
T T T lon Loy
y e
t, V.
-t nEA;ng); — _on_ — ayv
= (e TV
0 \#"
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CH1
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2 mniREE (L) BER

7. (R = ’07"><100% = 25% %=0.25

t, _ 200us 1

= = =800us’ f =— =
025 025 s =g

8. (1) BERWFHHEY, = w

rms

800us

5V

2 2
Q) TEEEEE V. = J A"+ O M _ 547y

2

9. T (ERH] = %’xloo% _ Ims

—x100% = 20%

ms
1-5 =FAKEiEEEKE
» IERER1 =—AK
1. (1) 0<t<5%
w(t)=10 » i(t) =2t
5 .
W= jov(t)z(t)dt
- J:10><2tdt
= 107} = 250 &£
Q) 5<t<10F

v(t)=0 ° i(t)=—2t
W =0

av

= 1.25kHz

10 -10
2. V — Vavl X tl + Vav2 X t2 + I/uv3 X t3 — (10)(2) " (?)(2) " (T)(z) — Q

T

6

3

2 2 2
3. V — \/I/rmSIth-i_I/rmsZXtZ-'_V X1

(10)°(2) + Q%f(z) + (}f)%z)

rms3 3
rms T 6
_ 10\/§V
3
4. N R EI191E BRE REREF.F. RIERS C.F.
2 1 T
IF %08 v, —V, ——=1.11 2 =1414
: 2 22 V2

) v, v, 1 1

=y =z)') lV LV i—1155 J3=1.732
- / 2 m \/g m \/3 . — 1.
B v, v, 1 1
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Y IBREER2 EEE
1. RIEesPIKRKPIEE(G R B PRE -
2. PEETIEHEEARE ~ B REE I BT R I AH A o

vV
3. 1 rms =—7
1 V. 3
V
2) Vv, ==
( ) av >
@) FF = m -2 _ss
VaV Jg
4. (1) NEZRKRTRHRFE S (10.2ms — 0.2ms) =10 ms °
TG 2R AT . . 10
(2) TRIEERARKAIL 10 4% - BELIFHE R time/div = 101;8 - lms/ﬁ‘[ .
fi
S 2w =400 f=200Hz i T = - = — 1 — 5mg > x = 10W _
7 200Hz Sms

1-6 TISERNMEITHE

) BEBER4 THESBELREEF

Ly f=2-% 00w
21 21
2) T=l=L:10ms
£ 100
(3) KT AEA 1048 - BEENE 54% - Bl A0 DI 238
TIME/DIV = 1915 _ 5 11
10V

2. VOLTS/DIV = = =2V

i o A st

EreeEE aomEeg (bHssr B

LHO
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MmREE (L) BER

10.

11

HERE AR H 2 2] KPR © VLSI > LSI > MSI > SSI

T H

(1) SSI: 10~ 1008

(2) MSI :100 ~ 1000fH

(3) LSI :1000 ~ 10000

(4) VLSI 10000 ~ 1000001#

Pentium 1 & CPU HYZE i 458 - AL HE R 10000 {E2L E -

(1) ¥, =21, =11042 = 155V

() 27ft = 2x3.14x60xt = 377t

(3) 6=+30° (A1)

@) v(t) = V,sin27ft+0) = 155sin(377¢ + 30°)

(1) 7, =10042 V

@ 7. = Vu o 1002
V2o W2

(1) EHEREASE v, =110V

rms

= 100V

Q) Vo, =2V, =242V, = 2x1414x110 = 312V

m

1) T = 1 10 ms
f 100Hz
) 0 :i:>t: 0 xT = 45 x10ms = 1.25ms
360° T 360° 360°
V(L) = 100sin(314><L+30°) = 100sin(27r><50><i+30°)
300 300 300

lOOsin(% + %) 100sin(90°) = 100V

4x0.05ms = 0.2 ms

(1) %: 0.05ms = T

1 1
2 = — = = 5kH
@ f T 0.2ms ?

(1) v(@) =V, sin(2nft+60) = 100sin314¢ -
= V,=100V > f=50Hz - 6=0°
14 100
2) V, =-L =-— =502V
2 h-h
1

O T =7 = Sons

= 20 ms
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13.
14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

U]

== SEPag =
FESEE

V.. 0707V,

V.,  0.636V,
[ S5 7 TE B AT - OB S T8 <
B #% 1% A90° -

(1) i(¢)=10sin(377¢ + 30°)A

L8ROI =

(2) () = 10sin(377x0+30°) = 5A
w 314
) w=2nf =314 - = — = = 50Hz
M / / 27 2x%x3.14
2) T:i:—:20ms
f
20 .
3) =B ks
Sms
(@) TREEATAIEAT 1045+ H % _253
(1) P:Irzn1s><R:>Irms =\/E=\/E=1A
R 10
2
(blm=1ﬁ%§5§:1m=ym:zA
() e 2x2:6><2 Y

@ 7 (EE = %xlOO% — 50%

_5x0.25+7V,;, x0.75

maEE (L) regx Il

LHO

Vav lmin =2’EUVmin_1V
[av:I_m
2
T
(1) 5 =4-0=4us = T = 2x4us = 8us
1 1
Q) f=—=— =125kHz
T 8us
(1) T =2us/cmx2cm = 4 us
@ 7=+ _osokm
T 4us
Wy Esy, =2y v, = Zpy =3 000 = 157v
/4 2 2
Q) HWEV, =V, =100V
@) Sfy, = n .y = oy = 2%100 = 200V

2
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ETR2EEE AoREE (L) BEX

24. (1) LFFESRE, = ———— = 0.1ms
100V/ms
% (2) T =2t = 2x0.Ims = 0.2 ms
G) f=+=—1 sy
T 0.2ms
1
7Vm
25, FF. = /m A3 " 2 gy
Vav lV \/g
E m

) EFEEEHE
1. (1) $EEH:V, =60V [ =2A

max

(2) MBEEA V. =30V > I =4A

3. (1) T = 0.lms/DIV x4DIV = 0.4 ms
1 1

2 = — = —— = 25kHz = 2500 H

@ f T 0.4m - -

(3) ¥, = 2V/DIVx2.5DIV = 5V

@) v(t) = V, sin(2rft +0) = 5sin(500071)V

0.4ms P
4. (1) WT=04ms > H—""° __>DIV > HIfEEIERHS
0.4ms/DIV

@) BKTFLHIESE 1045 - EU%:s BT S (B

5 (1) Vm2 — 41\_?‘[ — I/mZ s EU I/mZZSV
Vi 25% SV
2) o, = w, = 314 rad/sec
3) 0, = —OTS><360° = 450

4 v,(t) =V, ,sin(w,t +0,) = 8sin(314¢ —45°)
6. FHv, (1) WA -

V=5V HAE2.5% - HIZEE%IE VOLTS/DIV = % _2v
r =" ilzj = 20ms HLA6 4 » HIZCRZIRE TIME/DIV = 2008 _ 5 mg
w

7. CREE R IZEET P (5 T AH R RAR A L -
8. MEJuHE AL DU R - PR R B R LR = e RS
9. FHHFERCIHATS B KU - FRs C R -
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2-1 ZAEFEF (intrinsic semiconductor)

Y ERER1 AEFERESE
LoD f=Biw = VR < IEE) X)) = V) x (i)
(2) 1eV=-1.6x10" EH - (RF5
2. ER T Si=1.1eV » Ge=0.72¢V ©
3. ‘PEBEMBGINETE & (Si) -~ # (Ge) -~ filifkb#E (GaAs) - EREMHEHKRE -
4. (EE T REEPUE TR 2B - R T A IR R R BT -

¢HO

2-2 AMEFERS (extrinsic semiconductor)

Y IERER1 JEFERENEM

P AR Y ST BER - SRR T EET

N - A E S TR RERE AENE T EIL2E N -
IREHL T ¢ 2B TR T -

(1) (L T m e ik > I8 T S0 T -

Q) BT RAEEE FE TRSEET -

(3) fE0°K T > WHEMET » WA B -

) HERER2 NIEISE m=n
1. FUEPEEBATEICER © B B 85 WTRS N AU ER -
2. FENAIPEE > ZHETRET - DHE T RER

) HERE3 PEREIERE mam

22
1. 1) p=N, = % = 5x10" Flf/cm’

L o=

n’ 1.5%10"

@ n=4-= o - SXmM)
A

Q) BHEE p>ETIRE n » PR P AP EEE

2. PRIRPHP L T REH - DHE T RE T WA SR EEE -

= 45%x10° Y fem’

2-3 PN#® (junction) ZiBES

Y EWER1 PNEEH @RS

1. FEREHEMTT > Ny TR Pl Bl RS > IR T - NS s i1 - P i
PR EHET -



_ EONc
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ETR2EEE AoREE (L) BEX

2. FTREPE - REETREP LT -
3. FEZEN > PInEAEMET > NinfEa LT -
4. ZZEANEAIE > 88T RAETHER -

2-4 TR RE

» EWmEFR1 IEA{RE (forward bias)
1. E A R EE— 22 2 I 8 )N
A R AR — 72 2 T B K
2. RS AN ) B BA RE R IS A R —2.5mV/°C 0 #85 —1mV/°C -
) EREFR2 UARE (reverse bias)
1. PN ST A R BE TR 22 27 T % K -

2. REgfE N fREE (P& - Nimmik) BT (PimRE T - Nim/SER) m
S RIERAREE - K& p D Bk 1 o

CH2

350-300
3. IS(350°K) = IS(300°K)X2 10 = (IuA)32) = 32 uA
65-25
4. Igese) = Isopey X2 1 = (2nA)(16) = 32nA
. e _ e I
- STEEE BAYAZSE KASAER POEESE
A
W_ g 150°C ~ 200°C 0.6V ~0.7V gnA 250V
#_—ilge 90°C ~120°C 0.2V ~0.3V S| UA 50V

-5 “1@gE (diode) Z45MERA#R

» HEHRER1 “MISEEETR
1. (1) WH s Thre R - i -
(2) $EB TS IHRE R MBI -
2. BB A 2R TP EG M (ohmic contact) ©
N IEmER2 fRECENEREL
Lo ARG HRAEEE » R e v b I KRR -
2. ARIPEEEEH > AR AR VT I e R [ R R

3.0y 1, = Yoo 29TV o1 ma
33k 3.3k
@ 1= 20V, 20207207 _ 4
5.6k 5.6k

(B) I, =1,-1, =332-0212 = 3.1mA
4. (1) D,¥ D, #7858 - &g D, 383 » D, &k -
(@ V,=5V = % D,z w1t (WML -



10.

U]

(1) WV, =3V ~ ¥V, =0V + D, D, %58 - 3% D, #
iF+ D, -

(2) D,iEV, =0V
= D, ZW R (R - HI

1,=0A
5, =229 308ma
3.9k

(1) DD, ~ D, 758 > H#& D, « D,k » D, -

2) V=11~% = W D, ~ D, Z#HmE L~ (RELHIL)
10-1 s

() 1= — =45%8nk-

(1) D =ZIE{REuE -
2k

2) V, = (16-0.7-53)x
@ ¥, =1 ) 3k + 2k

+53 =93V e

(1) FAMH = #EHE=

E = Ix22k = 10mAx22k = 22V
@ ¥, = @2-07—2 _ _ 1065V

2.2k + 2.2k

L AE A P 1
(1) MEFIREYE : R, =0+ ¥, =0

N V
() FFFIE : R, =0 > [y = -2 =0
(1) V, =V, =5V - {83 D, & D, %
Q) FIFEE@ErICE 5

5-0.6 N 5-0.6
o= 1.13k+200 1.13k+2001 — 427V

+ +
1.3k +200 1.3k+200 25k

° oV,
I-v [-r
0.6V 0.6V
p< |F pe |*
R, R,
200Q 200Q X
25kQ
R R
1.3kQ 1.3kQ
+ +
l v =5V l v, =5V

(3) V, =427V > ¥ D D, i S S8m (H#ERT)

V,=3Vo—i¢—4¢— 0V,
D

12V

; 3.9kQ

E7EeEE aoEEE (Hmsrc Kl

¢HO
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CH2

U]

ETR2EEE AoREE (L) BEX

Y IBRER3 —imiEE[ESE mem
0.9V

l. Ry = ——— =15Q
60mA
5 g o2 VoV _07-06 _
! Ipy 20mA

) BRER4 _ERIEREE
I FERBEEERET -

2-6 1BESEVEEB!

) BEBER1 RS
1. A AR R AR SELIYY B A i (] A P s i B I - DRSSP -
2. IN4004 FASH A EEEE S 400V

Y EEER2 _1EREREE
1. 1IN4001 HA&E1A/50V » IN4002 HiFSE1A/100V -
2. i A EEE SR o

Y BEEER3 —HHREH
I BREE (BWIER) B RSP AL CEDEN) B ORE NI s
FBE  BEFRLAEAR -
# fmfgE (20 1IN60) 2 LV=02V -
B s (40 IN4001) 2 LV=0.6V -
3. TRHE CHI » CH2 M9 RAILIE - MW ATT + CHI I H 2 ST
Vy+ 1R, =V, + CH2 H:FA V b BERMEE — 1R, » EER —1, » FHAHEIE (D)@ -
4. (1) $#-MmEELV =02V W _HEELV=06V -
() $E MY, =02V - B AHEL Y, =05V o
(3) —HEEERELBOTER] -

[o=A59X2 3 ygpa
20x10 200

N

2-7 TE#M—iBEE (Zener diode)
Y IERER1 B ifamRepist

1. AIASTEIFR » 89K AL, BENEA - (LAY, AENRN » K Y
(R FERE A7) — B i R R 5 PR o N
2. %m:ﬁﬁiwmﬁﬁ@ﬁ@%’E%@W%o Ve -7,
3.0 (A)E R i - r
(ml%%m;ﬁﬁo ]M
(C) [ 1588 5. — s - v

(D)IE 5 )¢ fifs -
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E7EeEE aoEeE (bHmsrEE

) BHREH2 R IAEERENR

Loy =L 202K 33vsy, o e T
R +R, 10k + 20k
@ VvV, =V, =10V
2y v—Re 5200 ovsy, o o mEE T
R, +R, 100 + 200
Q) I = ViV 21525 oo ma o
R, 100 Q
N
@ 1, =22 -2 - 95ma
R, 200
4) I, = I;—1, = 100-25 = 75mA
(5) P, = V,I, = (5V)(75mA) = 375 mW
R, 1k e
3. VR = 6V <V, = T T
R¢ +R, 1k +1k
@ ¥, =Vt =6V
Ry +R,

4. e _ME i M BIEEE = AR -

5. () V—Lu sy o fem e TR T

"Ry +R,
4 10
D) R = 575 Rs = 1K) = 1kQ
( ) L(min) I/z —VZ s 20_10( )
P.
6. (1) ]Z(max) = 2o >00mW = 50 mA
V, 10V
@ 1=VVe 235710 a2
Ry 2.5k
3) Iy <Iypmwy = FEMN M B I 3 TAEF oy
7. (1) r, = AV, _50mV _ oo
AIZ 2mA
(2) V, = 6.8+ (4mA)(25Q) = 69V
8. MIHZ®WIMEHE » 3 N
25, 10 1kQ 00
v, = 1%<_210 = 103V 25ViT_It1LO
R B )
Ik 20
R
9. AV, = AVI% = AV, r, 'v\;\’ )
Ry + (7 /1 R,) Ry + 1, 1kQ +
+
= (60 —20) 0 . o4v AV, = SR,
1k +10 KA
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CH2

U]

ETR2EEE AoREE (L) BEX

10. FIHZE@ITCHE - W5

* ® O
+
R R,
oyl 16+6x9 9894% 1094% gfg .
v, = 1901101 = =637V v 2
Lot 14941 L ov] . o
9 10 091

11. (1) ZEHE (V, >6V) = ERERE
(2) FEMEITE (V, <6V) = EEERE

V. -V, -
12 (1) IS(max) — i(max) Z — 15 10 _ SOmA
Ry 100
@) M yiny = & = 10 = 10 mA
R} () 1000

B) L = Lo = Lo = 50—10 = 40 mA
@ Pywy = Vilsomy = (10V)(A0MA) = 0.4 W
13. (1) V,, = I,(2k) = (SmA)(2k) = 10V
Q) V,, = LK) +V,, = (10mA)1k)+10V = 20V

2-8 E¥T1®RE (Light Emitting Diode)

) EmER1 BTSN
15-2

1. [ = —— =52mA
2.2k + 300
I R 10-2 E, e
2. (1) BARAEEEGER] - EAMEEREV, =0 > HlT = T = 8mA (I KX) > LED 5%
PN LS 10_Z_VC s TRE : SEE /]
(2) Bﬂﬁ 76 EU[ZT ’ EE/}ILIIQE VC lﬂﬂﬁ'ﬁ@i/} ’
FTEEE8VEE - I=0 - LED W -
R = ﬁ =200Q
15mA

4. LED #OtE B SOE A RAT R
(1) miksx (GaAs) = FLAMERA WG
(2) gL (GaAsP) = HEHEGHEW] HoL
(3) Btz (GaP) = ALk L

KUt LED 52555 © % V..
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SEPag =
FESEE

1% 1% 3\ 5T

)

1.

==
=4

wmaEEE (L) mEx K-

FEHE
(1) AV = =25mVx(65-25) = —0.1V
() V, = 06+AV = 0.6-0.1=05V

¢HO

WY S BRI AT nA - $EBY S MBI EE AT 8 UA -
(1) B —H#s > 401 1N4001 - PIVAEA - FZIERTR -
(2) SHE_fmds > W IN60 » TIABEEV, /N - FSRIEMIE -
o VsV _ 5207 _ 000
I 21.5mA
(1) & :V, <05V
(2) TAF® : 0.6<V,<0.7
(3) EfIE : ¥V, 208V
(1) V,=0V - V,=5V » D D,% 5@ - fiRi% D, 8@ - D, &k
0.6 . 5
@ v = 1.2k +300 25k _ 0.6x25+5x1.5 _ 225 _ ooy
1 L1 25+1.5 26.5
1.2k +300 25k
+5V
25kQ
1.2kQ 300Q 0.6V
VA=00—’VV\/—’VV\/—_| 7 v,
Q@) V,, =V, -V, =085-5=-415V » D, &1k (H&#&T)
(1) Aoy Al - A S I 5k mT s I KR -
(2) Ao BEE R - A B B v L g A ) B
(3) #Z B A REREIELE -
R, 10 . -
(1) E—Lt— = = 417V >V, - TEfM s e T
R¢ + R, 2+10
v, =V, =30V
Q) I, Y 30 _spa
R, 10k
@) 1, = £V 20230 g
R 2k
4 I, =I,-1I, =10-3 = TmA
M 7, = AV, _51-5 _ 100
Al, Im
Q) V, = 5+Al,r, = 5+2mx100 = 52V



 E STRsET ROEEB (L) BEA

U]

R,

10. (1) EXx
M Ry XR,

>V, = TSRS TIE

R, .
(2) EX e =V, = Ripmin) = V2 XRs = 105 5

RS X RL(min) E- Vz
11. (1) R, B RAELIAMECRFERN M B -

@) Iy = 1+ = 0% = 40mA
v, 10

V.-V, 15-10
(3) Ig = ——*~= -
R, 100

@ i = Is = Lymey = 50—40 = 10mA
v, 10

5 R = - = 1000Q
( ) L(max) IL(min) IOmA

x 5002 = 500 Q

50 mA

CH2

I AL S| SUR SVPL NG SO S
R+ R, 9k + 3k

RSIERL B 9k1+23k = mA
13, BE1,20 = FEf HRBEATIER T
Wl =1, +1, = I, = 200 mA
V-V, 16-12

Ry = = = 20Q
I 200mA

i, =

14, Py = Vy XDy = (12V)(200mA) = 2.4 W
15. (1) I = Iy + Limey = 1+49 = 50mA
Vi(max)_VZ _ 36+9-15

(@) Rypa = I SomA - 600 Q
16. 102k8f8k = 8V >V, = RS MEESIE R TAE
Wy, =V, =68V
17, F10—2X = 5V<, = i BRI
2k + 2k
WV =5V

19. LED #oUBH B BLE AR R -
20. FC MRESEY D) RN EEE R
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Y o N W

10.
I1.

12.

13.

U]

(1) EE TR R T Y0l - PR T -
Q) HEE TR EREAR THE - PR aET -

po=n=n o AEWEER=15%10"F /em’

BB R ~ $8 > B —E O~ 8~ W) B OB~ i~ 88) JoR -

et B 5 R e 1 D T B B R A -

Vi[,
I,=1Is"" -1)
RO EERY - (2% EE BRI 1A DU i BE BRI IS ©
R I P ES o DU g A f R e
A B [ S e
() V, =V, +I,r, =39+Imx20 = 3.92V
Ve-V, 5-3.92

2) I = = 54mA
@ s R, 200
B) Ly = Is—1x = 54m—1Im = 44 mA
@) Ry = o = 202 = 8910

IL(max) 4.4m

e — B B 1 RS P S — i — A S 2 T -
(1) VBl Bk Rl s -
) RS TAESEEIRN - BT ERN -

10V

(1) Iy = o5 = 1mA
) 1,>0
B)I=1,+I, >1mA
@ Rr=20710 10V e

I ImA
(1) 7805 i out K& GND . FIfERES; 5V -
Q) V,, =5+27=17V

EFE2EE aoEeE (s Kl

¢HO
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ETR2EEE AoREE (L) BEX

Y[ Bl #R &8 5% %

3-1 EREREBIE

) ERERH1 BEREFRERRM
1. BEULRAE RS R A i B R P i IR B e AR R > H B R BER -
2. EEFAETA SR IE R -

3-2 ##ER88 (transformer)

Y HEERER1 EERH[AEE

1. Moo A 1/ﬂ =6 = N :N,=6:1
N, Z, 15

View _ 10042
2. (1) Vi = —= = 2 _ 100 V
V2 V2
Vi,
@ L=y Vimsy = —b = 199 _1ov
v, N, 10 10
3. () é:(ﬁ)z
Z2 N2
) 1600 _ 100, Z, - 1600 _ 1o
zZ, 1 100

3-3 FERE|IE (rectifiers)

» EERER1 FHEREE (half-wave rectifiers)
1 (1) “PUsyi : s =m AR - Bl f = f, -
(2) EUFEER - W AEER = 2x AR B, =2 ¢
2. ¥, = 03187, = (0.318)(10) = 3.18V
3. (1) ¥, = 0318V, = (0.318)(11042) = 49.5V
Vi _ (4957

2) P = = 245W
(2) P, X, -
gy LN 105y oy
V2 2 V2
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) IESRERL2 2KEE (center-tapped full-wave rectifiers )

L. iz
R 43—
E8/54

2. ¥, = 0.636V, = 0.636(/27,,) = 0.899(10) = 8.99 V
3. (1) Vi = I XR, = (ImA)(1k) = 1V
(2) Vdc =£Vm = Vm = EVdc = EV
/s 2 2

(3) PIV =2V = 2(%) -V

m

) EmER3 BRNER (bridge full-wave rectifiers)

1. PUELR C PIV = v,
B { O dEEES © PIV =2V
WHE—] "

& PV =V,

€HO

2. PIV=V,

0] 377
3. (D) f = n_27r = 60 Hz

() f, = 2f = 2(60) = 120 Hz
4. PG D=1
:@ﬁ%ﬁ@{ LR, ¢ D=2
7 B
Y {ﬁﬂ Doy
) BEEEE4 BREAREN
1. NEBEH 4 Bt s A o
3-4 BIRERE (filters)

» HEHERER1 ETREFEER (capacitor-input filter)
Vr(P P) 2

1. V = < — =0577V
r(rms) 2\/_ 2\/_
r(rms) = ﬁVm S 0577 ’ E‘U
,C
C > LV,” = LUOO) = 41.6 uF
R, (0.577) (10)(0.577)
2oy 8 Sy ooy
I/r(rms) 20 l
@ V. = <1—233>V =V, =2, =28V
L
3. PIV & 3 i B 2 BB BRER
Z_/\FEW Vm 2Vm Vm
ZED 20, 2V, v
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ETBEET AHEEE (L) BEL

4, WIEEAAA - WERRE - B (R T R
1,56 C L@ e -

3B O I z== — 3B S 0 1 =
5. TMuESIEGENY > A TCERRAME Y, o NI TS S E N ] T <Z@ °
\

I/r(rms) 5
6. r = x100% = —x100% = 5%
g 100
100 10

7. (1) =—=—=7V,=10V
v, n, 1

Q) PIV = 22V, ) = 242(10) = 2082V

rms

3-5 fBBE|I8 (voltage multipliers)

N ERERM1 FH_EEBEE (half-wave voltage doublers)
. Vo=V, "V, =V, =2V,

2. 2fE—Aifle = 2 RESS

VN 202,y
v, N, V. 1

rms

Q VvV, =20, = 2\/51/’%” = 24/2x10 = 2042V

3. ()

» IEWmER2 ZFE_EBERERE (full-wave voltage doublers)
IV, = Vo +Ve, =V, 4V, =2V, =242V, = 2J2x100 = 282V

o rms

2. PIV =2V, =282V

W IBREE 3 YN EEER
Layv, =90 ov.wy =21, = 1042V
10
Q) V, = Vo +Vey, =V, +2V, =3V, =302V
10 8 —Hiifs = 10 LS
BT CEEBE,  HEREAHEE2E, -V, =V, =2E, -

m

4 V, = Ve +Ve +Ve +Ve +V, = 5%(2E,) = 10xE,

w N
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3-6 #IKSBES (clipping circuit)
P EWER1 RHMCHEER
L) EHERas - o
(2) HmHEERY,,
V. = 03187, 0 .t
= 0.318x10
= 318V

) ERER2 NMEBZEHNEKER

€HO

2. Wittty BV, LT (D, I F) BV LLE (D L) 2R - BV, <v, <V, -
3. (1) EETELUIT

2)
4, \ v, =v,—5V "
A A \
10v
+ 5V
) v, kQS v 0 0
- l -5V
) PN -10V
-15V
5. Vi
t
6. (1) mpEasa (v, PHEGEREAE %
SOV Hv, B OV ELF 2R - o w
-2V
2 vV, = m = -35V
21 7V |
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ETR2EEE AoREE (L) BEX

) ERER3 SEREMERZEMH)
() v, <=0 VI “HEEEME v, =v, + 07V T AEY,
@) v, >-07 VI “HEEEEIE > v, =0
) EHERER4 UBISNEESER
1. (1) ®HWEE (v, B0V LN 2R

A

\u/;%
-10Vr-

() V, = -0318V, = —0318x10 = =3.18V
2. () R (v, BOVELN 2

Vo
'y

—5V+

Q v, = _75 = -25V

) ERERS MEBILBNEKRFER
1 Wiy, B+5VIERE) LT (DT ) ZEE -

2. W +4VELT (DFT) L Bl-8V <y, <4V -

3. (1) BIE SRR —10V<y, <0 -
Q) HEUHS © LHHABIL - -5V <y, <0 -

10sin wt _ v,
l T
© RS TI
4. (1) WHEE (v, B ELLT ZHE)

A

E
0 2r

» (1

_5V L

o(m)

= -5+07 = -43V

Q) W IEEEREYV, , = E-(-5) = IV/DIVX6DIV = 6V » HIE=1V
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1. (1) #Widtv, B+20V LT (D M) B -15V L E (D, [ b)) < BIEEIE -

Q) Vop = +20—(=15) = 35V

2. BB +3V LT (D F) B+2V B (D, i L) 2RI > B2V <y, <3V -

3. (1) I (v, B4VELF A

v()

A
4V
_23/7 n_zlft >t
4X7T+(-2)XTm
@) Ve =

27

Y IBRERT SER

=1V

1. (1) vi>0.7VH§’:@ﬁ%§ﬁ;’ v, =0.7V

(2) v, <07 VI “HHEGEIE - v, =V,

) ERERS BM_ERHKER

() EHE

-2V A EZETE)

—fmES i M BT CAUR B

=45V <V,, - $EEF ZD, 5iiE - A1 ZD, ~ ZD, %

€HO

SE > v, =, o

(2) aH: |—V|_45V<VZl MEVEM ZD, B > JI ZD, ~ ZD, 88k v, =v, °

2. (1) v, =05

) v, <O0F§ >

BERSFEAN T

BERSFEAN T

(3) v, LW, By, WERIEE > B

V{J

4V

—4v
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3-7 FEfISE8 (clamping circuit)

Y IEmER1 [FFHuUSER
1. FA7IFERH M - BIHAS R E A AT -
2. BRS¢ s~ EfH - EE

3.ﬁ@%%mﬁ%ﬁ@chﬁﬁ:Rczmgs’kmchﬁ%ﬁ@’m%kﬁ’ﬁﬁﬁﬁﬁ
LB -

4. Nt >5RC -~ MBS R ER  mMHEE T miE JUIABRY, =0V - QAISIRERH0EER -
ok g L (R L IR UBE > 5 2R (A)

5. I S M4 Bl S OVELE (Db - B0y, <2V, ©
6. FIFEHIEEMBA Wy, B +V, LlE (DEE) » B4V, <v, <2V +V, -
7. R SEME RS Wy, BP0 SV ELE (DFIE) o HI-5V <y, <15V °

) IERER2 BfENUERE
1. (1) w3 (v, #ifi2 ELLT ) -

v()

CH3

A
E p—
0 >t
-5+E
-10+E+
) HV, = -4 = E+(10+E) = —5+EH|E=1V -

2
2. () WL Cv, 8622 -2V ELT) ¢

Vo
A

0 t
-2V
-12V¢¥
@ v, =2 -y

) ERERI3 SER_EREZHEUSER
1. #ifiZ= -V, LAk HI-0.7V <y, 9.3V
2. I E+V,LLE > BT-93V <y, 0.7V
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ETESEE REoweE (e BR

HRER4 HUSBR - CEEE
r_t_ 1 _
2 2f  2x500
RC = 1kQx0.1uF = 0.1 ms
(2) & RC <<t HEEEAEBIT 4% :T@%DrﬁlT » QTIE AR E R -
WATEFE (v, >0) FF > EE
EHEEE v, BAEBY, =5V

1. (1) “P3ERERT =

WHEREY, =V, =0
Ve
+o—H= +
0.1uF
v, >0 D ZJ1kQ v
-
R on

€HO

G) WA AP (v, <0) B BHME (KAFE
EABEBENAS - v =—5V

t t

Ver = [V, =ve (01 —e B +v(0) = [v, + vy 11 —e B) =g,

_o_—“L -
0.1uF
v, <03 D[ 1kQ v,
(F %) off
+o——8— +
© Er=0HF:

Ve, (0) = [5+5](1-e)=5=10-5 =5V
v,(0) =v,-v.,, = -5-5=-10V

vcz( ) = [5+5]1-e"")-5=10-5 =5V
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10.
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12.

13.

ETESEE AOWREE (L) BES

@ﬁ%@mmﬂ NI - R TTRE R -
Viwsr _ 07077,
(1) r =L - on _ OT0TXL_ 4 6354
V. v, 20
2) r%=3.54%
_V

(1) KAk el =B Be

T4

VRV,

©) = 0.318(%“) = 0.1597,

p 110V
(1) ABEHRIEEE = —— = 22V

() HEREREYV, = 045XV, = 045x22 = 99V

rms

1 . - e .
X, = 27 /C VA CONR » BHE X 3N Bl AR gE g s s A -
(1) EPRmEREIERER [ =21 -
@r-Ll-1
fo 2f;
f, = 2f = 2x60 = 120 Hz
(1) Ve=10V
v, 0.2
_ _rm  _
Q@) Vi) = 5 A = 0.1414
4
3) r% = ") %100% = 01418 0% = 1.414%
dc
V, =V, x LN Ry = RLx(ﬁ—n = 100><(E—1) =25Q
Rg +R, v, 8
HAEERE - NHR —0 °
MBI - NIHR, — oo -

(1) ARG Rl @%Km—1WVx%:ﬂOV

Q) KEEfEBEES Y, = V2V, =102V

(3) Wy, BRAEEEES Y, . = 0.5V, = 0.5x10§2V = 5J2V = 7.07V

@) Wy, FEEEES Y, = 0318V, = 0.318x10/2V = 45V

N V’ rms
@%Yﬁﬁr :% ’ [i(ﬁ.%%d\ ’ [i(ﬁ% r(rms)
de

BT Ve, =V, HERETREER 2V,

m

/s IR ALE -
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18.
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20.

21.
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(1) KEERIEEEY,, = zon% — 10V
Q) V, =2V, = 2x2V, = 2x/2X10V = 202V
(1) V, =3V, =150V - ¥, =50V

2) PIV =2V, =2x50V =100V
(1) F&

+ +
v, v,
O O

(2 ®WHV,B+07VELT (DET) LK Bl-3VSV, <07V -

WV, B 3VLULT (D) 815V ELE (D, b)) MY » BI1.5V <V, <3V -
WV, 2V ELE (D b)) 23 - Bl2V <V, <10V -

(1) &2-V, 20 HIV, <2 VI > ZfgEfREE > V, =2V -

Q) ®2-V, <0 HIV,>2 VK ZHfEsEEL - vV, =V, -

> "

10V

2V /
A [ < .
0 0)2v

(1) #-5-V,20  HIV, <=5 VEF » “HIEREE » V, =7, -
() E-5-V, <0 HIV,>-5V I —fiEHEE - vV, =-5V -
(3) AER] B ERERANAE

AL D =V, LU (D) ZBH -
R 4kQ

E7E2EE aoEEE (bHwsr Bl

€HO
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23.

24.
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(1) R4

Q) BB —V, <V, <V,, - {HE -V, >-V, - D, #i » # -V, <V, <V,, - Hl
—5V<V, <3V o

LEEHER WL E+V, LY (D) > BI=-3V, <V, <V,

25. WLV, HALE IV ELE (D k) - V<Y, <11V -

==
=4

1.

A

TEEERE

=]
(1) v, BIEPENE > D ER - D, ¥RAE - v, EAER0.6+4=46V °
2) v, BEGHEF - D ¥REAHE - D,JER > v, RAXMERE -6-06=-6.6V -
(3) TFEMATIE -
R
+ o— A —s ’ o+
le Dl iVDI DZ % VD2
% v
' 10kQ  °°
D2 VZZ Dl VZI
o J— o-
=V, —V, < v, <V +V,, " 15-66 < v, < 46

(1) E%V,-ZOJVEH TR ERE S - By, =v, = 0.7 -

(2) v, <07 VI g RE L - v, =0 -

RPE#R VOLTS/DIV =2V - HF2.54% (DIV) - Qg EERER 2x2.5=5V -
W ARy, ZFEEBE OV EFBE-07=13V - HIE=2V -

M AERE Y, S FEEHB OV FEB-E-07 = —(5-33) = -1.7 " AIE=1V -

(1) ¥y, #E: E<vy, <+5V °
E+5

(2) H=RH®EEDCV 10V HIZPTHEEREYV, =4 = CHIE=3V
3) Wiy
gx‘ 1 I_A Ve =4V
0 Tt
(1) Uy TdfiE @ E<v, <+5V °
(2) FA=FI®E# DCV 10V 15T 5{EE
v, =2 = 5025+ Ex0.75 _ 51+ E X3 CH[E=1V -

1 4
(3) T -

A
5V r— _I
V,.=2V
t

M Ly
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13.
14.
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ETREEE

1+3

(A)ﬁﬁﬁlﬂ VO = T = 2V
& (B)#gi - 1V <y, <3V
B(C)itt : v, = ”;3) -1V

& (D)t : —1V <y, <3V
(D) WAy, BIEEEB v, 2V, +V, K
v, =Vy+V, =06+6 =66V

©) ﬁ]\v BEPEL Yy, <—(V,, +V,,) I :

—(Vyy+V,,) = —(6+0.6) = —6.6V
(3) IE -~ EEEEAE - KWL v, ST T -
fe] (A ) [l (B ) - [l (C )y -
v() v()
A A
10V 10V
0 4~—~>t 0
—5V-—‘\/L
~10VH ~10V |
(1) v = — K& VY ysv<y <25V )
1kQ + 1kQ 2

(2) FRETE M M SR AR
(1) AR - &
(2) WLiEERE D -V, <y <1V -

v, B3 2V DL B -

(1) TR NE - R o

10V

-10V

@) V, = -0318V, = —0318x10 =
(1) ERSL0TE

-3.18V

R

+ O NN ¢ O +
V, =5V ¥, ZD,

\2 v,
v,,=2v ¥ ZD,

f— O @ O f—

(2) v, 20 ZD, K ZD,JEfR * v, =0 °
(3) &v, <0Hv <

wmaEEE (L) mEx IR

v, 21V v =1V Hv,<IVEF > v =y, ©

~7V » ZD, % ZD, i - v, = =TV ©

&l (D)t

€HO
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20.
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)
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)
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4)
©)

-0 L g O —

v VAT R OV HFAE T + 0.7V » FL FlfE £ - A% B(C) -

Wit v, $E0fE -5V <v, <15V » FLPIERERMEY, =5V °

v, v,
'y 'y
15V
10V
5V
0 t 0
-5V
-10V|-
=k BB 75 4 iy Y 15 +(=5)
f 4% DCV 50V A3 E i BAE - BV, T =5V-
HT = 1. 2 ms ”%zzlms °
7500 2
i RC > 10(L ) =10ms - arr>10 - 10mS 6040
C 0.1uF
BB
Vel Ve, (7 B E —v)
-o —| ¢——0- +0 +ﬁ; — o+
%7 C c
v, v, v, "R R v,
(Feg
<—
+ 0 . —O0+ -0 - O —

v, I REERAEERV, -07 =5-0.7 = 43V -
A ERE Y, -

Ve, = [5-(—43)](1—e R)+(-4.3) = 9.3(1—e k) -43
( RC = 1kQx1uF = 1ms )

E“'.?t=zzi= ! = lmsif > v, =158V =
2 2f  2x500
Vv, = v, =V, = 5-158 = 342V
T 1 1
t=—=—= = lms
2 2f  2x500
HVi<OWf v, = v, =5-07 =43V >

Ims

By, >0 v = ve, = [5—(-43)J(- ™) +(-43) = 158V
v, = 5-158 =342V
DA Ih e 35 2 s il (C)
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_E+(10+E)

(2) Wy, THERRE T 5

=5+E HIE=2V »

_ HRC> 10(%) _ % [ TS E e B T -

Q Vv, = 0+10 _ sy
2
. (1) EERBHAIER > EER C 2V Sy <12V -
2412 14
2y V, = =— =7V
@ Ve 2 2
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T BIRE 5T

4-1 ERMETEEBESREIE
N BERER 1 BRBIEE

. RIS - STEK RS A N BPEES - /£ NPN B B35 - 45 PNP U 75 Hefix

2. (1) NPN &g

ATEEAE A N BUAPSEES (SR - B A 2 8Ek TR E T -

(2) PNPEfLH -

FrEEAE A N BUASERS (BeM) - B A 28l T i Ry A TR -

) IEBRER2 SERBEIZEM

1. (1) CEEEX @ =ifEE

(2) BEER/N ¢ FHET I AN

2. NPNESEET » iy L8 BER > YEETrBEET -
) EREMI EREEZERAEI ;R

. WERENS - I, =1.+1,

2. WERENS » I, =1+,
) IEWmER4 EREEZ0 -~ PRV BH

1. BREE TS mnkEhn -

o 0.98

2. B = = 7% _ 49
P l-a  1-0.98
3. g=—2%_
l-o
4. p=—%
-«
s pode dimly 3052005 00
I, I, 0.05
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ETESEE REoreZ (AR

Y BEBES TREZHR
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. (1) /NIERBELEE © TO-92
(2) FhyEEE S © TO-220 ~ TO-39

(3) AUEEEFE : TO-3
6. (1) ING6O : 4% e (2) 1N4001 : 7 fies
(3) CS9013 : /N8 i fi (4) TIP41 : HHI))=e7E e
7. (1) A : PNP &E4Ef (2) B : PNP &4
(3) C: NPN & (4) D : NPN {58 f]

) BEERT PEZAE
Vee =Vy _ (12=2)V

il

1. (1) I, = = = 10 uA
(1) I R, MO u
@ 1, =2 =1V y3ma
R, 1kQ
@) Wi+ = 1o = I3MA _ 30 mig o9 -
I,  10uA
Vee = Vg, -
2. (1) Ipyy = ——<09 = 12202V . 5 ima
‘ R + R, 4.7kQ + 1kQ
@ 1, = —8270DV__ . 503 4A 0 BI, = 250x9.034A = 226 mA Q
IMQ + 251 x1kQ =
) BBy > * BEMMECEA - = Veggay = 02V
3p=te 2 2mA Ly
I,  15uA
4. p=Lc o 2mA _ g
I,  20uA
5. (1) FEE (DY RS PE AR5 Loy =4 MA © Ve =12V
Vee =V, Vee =V, -
) EEIIC(M,)= cc ~Vcrea , ppm R. = cc ~Vepeay _ (12-0.2)V — 205KO
Re L san) 4mA
6. (1) HHE(b)EH > %V, =9V -V, = V. =9V - HlI.=1mA
@ 1, =l 2 ImA 6
g 100

4-2 Em:EIERIE

Y HERER1 EHEENIEER

BRIl © BE 8 BC & BIE R -

6] L e

FRVERCR TAEAE T/E& (active region) °

EHE& © BEE(R > BC ¥R °

HEanfeE BT E T > TAE R R 1) B G 0) - 2l —BIR -
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4-3
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1.

(1) {EFI : BEIE(R - BC iR -

(2) SCME 1 BEWR © BCE(R o H I G SR S0 I W 2 2 L
B -

SO TAEBETE R TAEE P -

i
i

Lo HEEIT

MER1 HEMAERE (Common Base ' f§52 CB)

Vg YN > W IRARAT ST LA - [ (e TAEEEAm AR S R Sl g I - ikl 7
e -

) IEREE2 HEMEMELE (Common Emitter @ 52 CE)

1.

4.

) 3§

i

Vee =Vergay _ (12-0.2)V
R, 4kQ

(2) SBE (off) * 1. = Iy, = 0.1mA

(3) SP&E Con) : 1. = Pl +1,, =13mA
HIBI, = 12mA < g, > BEETIERRERR -

Veg Ve _ (5-07)V

(1) e = = 2.95mA

@) W, R, 430kQ H
p o l2mA _lamA o,
I, 10uA
Vee =V, (12 -0.6)V
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