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2-1 intrinsic semiconductor

1   p.2-8

1. (1) )()()()()( 庫侖伏特秒安培伏特能量 QVtIVW 

(2) 19106.1eV1  -

2. eV1.1Si  eV72.0Ge 

3. Si Ge GaAs

4.

2-2 extrinsic semiconductor

1   p.2-10

1. P

2. N

3.

4. (1)

(2)

(3) K0

2 N   p.2-12

1. N

2. N

3 P   p.2-13

1. (1) 314
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(2) 35
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2-3 PN junction

1 PN   p.2-15

1. N P N P
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2.

3. P N

4.

2-4  

1 forward bias   p.2-16

1.

2. CmV5.2  CmV1 

2 reverse bias   p.2-18
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2. P N P N
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C120~C90  V3.0~V2.0 A   50V

2-5  diode
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4. (1) 1D 2D 1D 2D
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2I 2D
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k9.3
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3   p.2-27

1.  15
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2. 
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4   p.2-29

1.

2-6  
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1.

2. 1N4004 400V

2   p.2-33

1. 1N4001 V50A1 1N4002 V100A1

2.

3   p.2-36

1. P N

2. 1N60 V2.0LV 

1N4001 V6.0LV 

3. C H 1 C H 2 C H 1 H
DDD VRIV ≒2 CH2 V 2RID DI (D)

4. (1) V2.0LV  V6.0LV 

(2) V2.0KV V5.0KV

(3)

5. mA15
200
3
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25.1
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I

2-7  Zener diode

1   p.2-39
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2.

3. (A)
(B)
(C)
(D)

FI
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ZV

ZI
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10.

V37.6
191
9616

91
1

10
1

90
1

10
6

90
16
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11. (1)  ）（ V6ZV

(2)  ）（ V6ZV

12. (1) mA50
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S

Zi
S R

VV
I

(2) mA10
1000
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(max)
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L

Z
L R

VI

(3) mA401050(min)(max)(max)  LSZ III

(4) W4.0)mA40)(V10((max)(max)  ZZZ IVP

13. (1) V10)k2)(mA5()k2(12  IVZ
(2) V20V10)k1)(mA10()k1( 221  ZZ VIV

2-8  Light Emitting Diode

1   p.2-47

1. mA2.5
300k2.2
215 


I

2. (1) 0CV mA8
k1

210 I LED

(2)
k1
210 CVI  I CV LED CV

8V 0I LED

3.  200
mA15

25R

4. LED

(1) GaAs 

(2) GaAsP 

(3) GaP 
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  p.2-63

1. (1) V1.0)2565(mV5.2 V

(2) V5.01.06.06.0  VVD
2. nA A

3. (1) 1N4001 PIV

(2) 1N60 rV

4.  200
mA5.21

7.05
I
VVR DS

5. (1) V5.0rV

(2) 7.06.0  rV

(3) V8.0rV

6. (1) V0AV V5BV 1D 2D 1D 2D

(2) V85.0
5.26
5.22

5.125
5.15256.0

k25
1

3001.2k
1

k25
5

300k2.1
6.0










oV

0AV
k2.1

5k2

oV 

003 .6V0

5V

(3) V15.4585.02  BoD VVV 2D

7. (1)

(2)

(3)

8. (1) Z
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L V
RR

RE 





V7.41
102

1050

V30 ZL VV

(2) mA3
k10

30 
L

Z
L R

VI

(3) mA10
k2
3050 

S

Z
S R

VEI

(4) mA7310  LSZ III

9. (1) 

 100

m1
51.5

Z

Z
Z I

Vr

(2) V2.5100m255  ZZZ rIV
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10. (1) 


 Z
LS

L V
RR

RE

(2) 








 500500
510

5
(min)

(min)

(min)
S

Z

Z
LZ

LS

L R
VE

VRV
RR

R
E

11. (1) LR

(2) mA40
10

m400
(max) 

Z

Z
Z V

PI

(3) mA50
100

1015 
S

Zi
S R

VVI

(4) mA104050(max)(min)  ZSL III

(5)  1000
mA10
10

(min)
(max)

L

Z
L I

VR

12. 



 Z

LS

L
i V

RR
RV V3

k3k9
k312

mA1
k3k9

12 






LS

S
L RR

VI

13.  0ZI

mA200 LLZS IIII

 20
mA200
1216

S

Zi
S I

VVR

14. W4.2)mA200)(V12((max)(max)  ZZZ IVP

15. (1) mA50491(max)(min)  LZS III

(2) 


 600
mA50

15936(max)
(max)

S

Zi
S I

VV
R

16. 
 ZVV8

k8k2
k810

V8.6 Zo VV

17. 
 ZVV5

k2k2
k210

V5oV

19. LED

20.



17
C

H
2

  p.2-65

1. (1)

(2)

2. innp  310 cm105.1 原子in

3.

4.

5. )1(  T

D

V
V

SD eII 

6.

7.

8.

9. (1) V92.320m19.3  ZZZo rIVV

(2) mA4.5
200

92.35 
S

oS
S R

VVI

(3) mA4.4m1m4.5(max)  ZKSL III

(4)  891
m4.4

92.3
(max)

(min)
L

o
L I

VR

10.

11. (1) AV

(2)

12. (1)  mA1
k10
V10 


LI

(2)  0ZI

(3)  mA1 LZ III

(4)   k10
mA1

V101020
I

R

13. (1) 7805 out GND 5V

(2) V7.77.25 outV
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3-1

1   p.3-12

1.

2.

3-2 transformer

1   p.3-13

1. 1:6:6
15
540

21
2

1

2

1  NN
Z
Z

N
N

2. (1) V100
2

2100
2

)(1
)(1  m

rms

V
V

(2) V10
10
100

10
10 )(1

)(2
2

1

2

1  rms
rms

V
V

N
N

V
V

3. (1) 2

2

1

2

1 )(
N
N

Z
Z 

(2)  16
100

1600)
1

10(1600
2

2

2

Z
Z

3-3 rectifiers

1 half-wave rectifiers   p.3-17

1. (1)  = io ff 

(2)  = 2 io ff 2

2. V18.3)10)(318.0(318.0  mdc VV

3. (1) V5.49)2110)(318.0(318.0  mdc VV

(2) W45.2
k1

)5.49( 22


L

dc
dc R

VP

4. (1) V22
1
5110

2
22

1

2

1  V
VN

N
V
V

(2) V9.9)22)(45.0(45.0  rmsdc VV
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2 center-tapped full-wave rectifiers   p.3-20

1.

2. V99.8)10(899.0)2(636.0636.0  rmsmdc VVV

3. (1) V1k)1)(mA1()(  LdcLdc RIV

(2) V
22

2 


 dcmmdc VVVV

(3) V)
2

(22   mVPIV

3 bridge full-wave rectifiers   p.3-23

1. mVPIV 

mVPIV 2

mVPIV 

2. mVPIV 

3. (1) Hz60
2
377

2





if

(2) Hz120)60(22  io ff

4. 1D

2D

4D

4   p.3-24

1. 4

3-4 filters

1 capacitor-input filter   p.3-31

1. V577.0
32

2
32

)(
)(  PPr

rmsr
V

V

577.04.2
)(  m

L
rmsr V

CR
V

F6.41)100(
)577.0)(10(

4.2
)577.0(

4.2  m
L

V
R

C

2. (1) V20
20

110110

)(

 rms
rmsr

V
V

(2) V282)33.81(  rmsmm
L

dc VVV
CR

V ≒

3. PIV
mV mV2 mV

mV2 mV2 mV
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4. onT dt
dVCII C

Cm 

mI C

5. mV 4
1

1 T

onT T

mV

T
4
1

6. %5%100
100

5%100)( 
dc

rmsr

V
V

r

7. (1) V10
1

10100

2

1  rms
rms

V
n
n

V

(2) V220)10(22)2(22  rmsm VVPIV

3-5 voltage multipliers

1 half-wave voltage doublers   p.3-33

1. mC VV 1 mCo VVV 22 

2. 2  2

3. (1) V10
1
220

2

1

2

1  rms
rms

V
VN

N
V
V

(2) V2201022222  rmsmo VVV

2 full-wave voltage doublers   p.3-35
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