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Transfer efficiency:
Sensitivity =g
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2) ASA 3%

- BEA T, BoRHERE)
- 5574
(1) A1=-3F (amplitude response): AM& o] A= F7]|o] Ojgt gain
(2) oo &9 (frequency response); Fup40f T gain
(3) Y1482 (phase response): Fufpo] T2 XA 437t
(4) U] E2E (slew rate)
N AElo] T2 4 Qe AUIWHale: de/dt

sine IO} A|&;
input: V, = Vsin(2nf?)
output; V.= V sin(2nft+ ¢)

5.2 7F¥H QYH®lA (Variable inductance)

* 71 Q

1) ideal inductor: 2z P

QAR A F9o] FAS ot TE 2 ) BxIIE
* ZAlO] ARIF s2H oo A4 EAY: Ampere #A] L )

B3tsolenoid?] B2 98 A(self inductance)

AEY FLo JAE™A [, AAS k, BEAMEE p, ZY9 42 £~(EA £2)E N
o) R S, 2] e Aolg ¢
—/—
9 ->
r=1E g . (‘@.%) . @

0o) A0 2U Hol(¢ )9 v &2 FAL

core FEj ¥ Aj&F: iron core, toroidal core
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Soleol= AIRA BE, ERO|T AL

2) Inductor®] £stAl A A]
dig(t)

dt

L: self inductance [H] Henrys

v, (t)=1L
VH=1V/(A/s)
i (1) :%/_t v, (8)dt
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Principles and Applications of Electrical Engineering Giorgio Rizzoni, 5™ Ed. McGraw-Hill
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5.3 843 W] (capacitive transducer)

1) ideal capacitor

S XA (dielectric)
R71=A7F opy a1, A71golA Sig}; H= 7] &= (dipole)& o] xL3s

[Cl= CIF}+ VIV]
AH 8
O = 65605

capacitor HEAZ S7PHTAIE A

C=C + G+ G 1
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1A capacitor
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QlujElS o83t UAY Walslz

(1) astable oscillator

—

(2) astable oscillator using X-tal (AC coupling)

R

O

1k

1k
0.01 uF
L ()|
Al 1L

100 pF X'tal

(3) astable oscillator using X-tal (DC coupling)

560 1.8k
220 560
L )l 1M1
Al 1L

50 pF X’tal




54 AWAY

AR A piezo-electric phenomena
Curie ¥4 (P. Curie, J. Curie) 7} 188049 &
2R 2 ZRAN e Jtetw olo] AThet 2] HahuA

-> 2SRV JRAE, ARAE

]..

2AY, EEALE, o]0 E(ADP)

ulad oﬂ _|C_>r§_
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> o] 7

V=gl
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AN, B EEE, o404t 2 5 (ADP)

27 7P 4, ~b50°C, & g9 540 X
2AA: 2514 <86% 5%, ~b5°C

ADP; ~125°C
it A52EAL
EJ&HAtuLEAR ] ChE A, ]
PZT(Z(Pb) X2 E|etAtAAIR}7]): EJRbAEEET GAL
8] 9X8:1700, A3He: 100X10°QM,
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RF7te: 10~40X107 (V.m/N)
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AR YL 4wyt &
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(2) 4™ L=7] (piezo-actuator)

S0 22 AAA A= 7tst

re
rE
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o
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cutout of a stack actuator

E-663 3-Channel Piezo Amplifier
For Open-Loop Piezo Systems and Actuators without Position Sensors



5.5 Yt A AA
ARt 2 A&7

S 0 Q
o ©

1) vr=Aof A7H A

CdS (Cardmium sulphide)

Si (Silicon), Ge (Germanium), GaAs (Galium Arsenide)

e 25

AL,
gt AU Q] charge carrier?] 4 &% TO| 3t
n, o T3/zexp(M)
g T
Resistivity ; 1/n. o] H]g]
257t 37kl wet 45 wa
Ayes 2x9 Al oF 8%/°C
gte Ao A7 A Ass 24 2= A7
ol u]& (donor); AIEUS] ALQAALS] 22 £71  => n P SheA
Z&, 4F0l% (acceptor): Aaye] F5o &5 57F =>p I ¥L=A|
C @4 weAde AAte suc gagdel Axte 471 o B,
2) pn Junction (%)
Forward bias; p +, n - 942
Reverse bias; p -, n + g2 ; dxsld= 52
SR e
1=[0[exp(% V)—1] k& Boltzmann Al4>
=Zof o&E
©
Yo | Po
I
| _____________ | IO Vt V
|
| ‘ | | Reverse bias Forward bias
pndgtol oist AY-d7 T4

Reverse bias



3) ¥ diode

/i
= ]O[exp(% V)—11—-1, J

I, = constant x /7
H QAR (W/m?)

H

Reverse bias Forward bias

FRAFE & mA st ARET 01 3

(2) Aol ofd vr=A|
CdS (Cadimium sulphide, cadmium selenide); (photoconductive cell)
FAHphoton)7t AA-F5 &2 LA

®

5.6 FHEHEY]

Photosensor, photocell

E& Al (photoconductive cell)
A (EHOW\V]) (photovoltaic cell)
C}o] 22 £ (photo diode)

pn

PIN&: p - intrinsic layer - n

ot-l o-I ol‘;l

r% o2 093

(ol

_'

K]4E1 (photo transistor)

W2¥ et Photodiode (PIN)

BB gt 4] F4(Sb-K-Cs, Sb-Rb-Cs, Sb-Cs ..))
[II-V 8r=A] (GaAs)
urs A& 7] (photoemissive detector)

Photomultiplier



PSD (Position Sensitive Detector)

Type

Application

Features

1 Dimensional
P5D

Camera auto focus
Range finder

Optical proximity switch
Displacement meter

it

2 Dimensional

Optical position and angle sensing
Remote optical control system
Aulometic range finder system
PSD Displacement and vibration manitor

Laser beam alignment
Medical equipment

Special type
PSD

Incident angle detection

PSO signal
processing
circuit

OuTPUT

ELECTACDE | PHOTOCURAENT [L

I ,1? (1 —-f-—In} (1

lz2— I

INCIDENT
LIGHT

OUTPUT

ELECTRAODE
= P-LATER

=— LLAYER

Py e = N-LAYER

_EI{A

hsl L

PEeSae ,

Figure a: PSD sectional view
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CURRENT LIGHT
i i -— P- LAYER
1
i
Q
L

PHOTOGURRENT (lo) = I+ + I3

1 2

|2=~ET{1 b

L-—2%a
L+2%a

Xayho .....(2)

RN |




5.7 Hall AlA

E. H. Hallo] 1879d0of ¥

« T9|olo] Afol At 3
Fy=IxB [N/m]

By 9] Zo] mR|o] AL 85t 3
I AFo AP

B: Ao} AtAUE

—

ZAo|7F ¢ Q1 Ao 85 &
Fy=TIxBl [N]

A&: Ge, Si, InSb, InAsyPi

FB =—dq VdXB

Vian = I{E= v, B

HEAWOA 237t A HERd.

(1) ARAA: A71g=S 2785 24, AR dsto] o2
LA 23, A1

(2) A1 AA:

| [0)

u

current
e —







