M 4 & EliAFM (Transducer)
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- #ge] ggFe] Hast

- npze] of ko] FHas)

- Aol RE F7|9] &¥o] A|F
- FASAHNY AFel M

- W37)7F 233}

D AS AlZE:

- ASF A" 74
sensor—detector 7|
signal conditioning T
readout 7

- sensor—detector (transducer) T4

SNE4F ALHE dFol U L 0y

7‘5]%7]: [0ut:f([in)

I
Transfer efficiency: 7
Sensitivity : n=g.
A W Ag-ol Askele] constant® FHE

- AZ Ao Byt

source loading;

HE7E A A5 dozREH JduUAE

2
ol

2) AZA S &%

- AEA; A&, AR L)
- 554
(1) Z#-g (amplitude response); AF-8 W12 g2l A7]o W3t gain
(2) F34 &% (frequency response); T30l W& gain
(3) Y43 (phase response); 3o WE X Az}
(4) B EHE (slew rate)
Alzaglo] g § Jde Huwss

de/ dt



sine 3} A&,

input; V,,= V.sin(2nf?)
output; V= V,sin(2nft+ d)

4.2 12F, 221 W3]
= AL
Bourdon #; 12} 3$17]
linkage, gear; 22317
Load cell;
strut, beam; 1x}H37)
strain gage; 2% 7]
4.3 7 2" ®¥l~ (Variable inductance)
7] Q

1) ideal inductor:

A wE A F9 ANS dobd BE A
%

Aol A77F 22d F=90dd A7 24 Ampere 3

F3ksolenoid®] H .Y ®l 2(self inductance)

AEd A Y™~ L, FAAF k, FAEE 4 L] T2 5 (
Y] GHAS S mdo] HWE ZolE ¢
— (—|
L= RS (] . @m
N
T71% FA% (permeability): p = 47 < 107" [H/m/]
FAAT &
Ao AA D)9} T doj(v)e] vE= AHA = #*

core ] ¥ A F: iron core, toroidal core
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H: H mH uH
470: 47 pH

% 410 #Fa
Principles and Applications of Electrical Engineering Giorgio Rizzoni, 5" Ed. McGraw-Hill

LYoz AEA BEE EZold 9 E

2) Inductor?] 482 A2
d

ir(t)
dt

L: self inductance [H] Henrys
1\H=1V/(A/s)

i (1) = %ft v, ()t

v (t)=1L

29 quazd SAguE s ]
1
000
L=1L +L+1 o
1 2 3 \/ L2
000
29 wEad SolEus
11,1, 1
-1, L, "I, v L S JLs
oAl 4.5

Principles and Applications of Electrical Engineering Giorgio Rizzoni, 5" Ed. McGraw-Hill
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3) inductance& ©|&3%t transducer

(a)

Fo] W3t

S

71AA 2EG Rl 9

e
T

core(A4) 9] FA&

s A=

oo
olo

T

(c) A7

(d) #7]

oy
™

mJ

TE

oy

el

b mAlRe] M2 AR

o

—_—

0
il

(d-2) eddy current; nl¥



4.4 833 W3l7] (capacitive transducer)

1) ideal capacitor

FAAZ Age HPs A=A FE
A (dielectric)
A7) S8t == A7) 4= (dipole)S %o] E3tsl= EFolt}

A=A o3

AL
B S
C = €€y
€, =8.855x10 2 (F/m) ; 1&2 F+4&
e, M-S, 719 RS ¢, =1

oA A2

2) Capacitor?]

(t)zcﬂd}l
Uc(t):%/t )

capacitor € A2 S A E 2
1

i 1 .1 .1
Vol C + c + G v 5 ]’CZ
capacitor E A S7HNAAIEH 2~
C=C + G+ G 1
P v — Ct—C2 —Cs

A A capacitor

o}
H

)

Nl B

Moo &

H
=

i</

ald



0] 83} transducer

=
=

3) capacitance
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0

3}

() Aa

i

Ac= eoeS%Ad

Ad

AC

d
d; 50 ~ 300 um

C

w

oy
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olo

7] - diaphragm/film -> condenser

+0.1psi, £0.8MHz 215& A&

9171

el

o
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A, L=

oyt

]_O

FAA, A, T

capacitive H9 AlA
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1~3MHz
5pF 7}#] A}&7}

*
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&% bridge A&



LC #3232

Hjo] 52

M
L1 L2 ——C
]
© o

299 FERE AES ol F, AY WA AY

AHHE o3 "gAE A=

(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
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S+ &4} piezo-electric phenomena
Curie @A (P. Curie, J. Curie) 7} 18809l ¥HA

S ge AAAN Y& kA olo] Fuid AWl AL

> SRV GRS, LHAE

24 E|eibubE, o]FA9lAlel e E(ADP)

> P AZ AE L BuY5

|\
ol

o fr&

_
V—gtA
A=

249 EJRALE, o] 52914 F(ADP)

74 7P b, ~550°C, & A SAH A3

249, &4 <86% wk, ~55°C

ADP; ~125°C

FrkelE; JATAAA, FARY ¢RIt F

Elgbatul5A17]; AR A, 48, 2= .

PZT(d(Pb) A 22 EHAAAA7]); €& fArRE 54
H]-H- 4431700, A8H&; 100X10°QM,
A% 10~40X107 (V.m/N)

RLC3 =

4749 @ (449 D

||\

N
rlo
(i
)

=&
(1) AlA
A5 HE7
7+ A

5449



(2) 44 T%7] (piezo-actuator)

T3 2 AARA N A4E hstd W

o

.




4.6 vr=A AlA
Az 2 A27E &

1) wtxeAel Hd714 As
Si (Silicon), Ge (Germanium), GaAs (Galium Arsenide) , CdS (Cardmium sulphide)

Az, dee] BE

WA W] charge carrierd] 5 &X T9 g4

— Constant
(—ogstant

Resistivity ; 1/n. o #]#
=%7F S7bshel wel 5438 A

A Z3)e Ay oF 8%/°C

n, o< T3/2exp

e A7 AsS 24, BESE UL
Ql, B]Z&  (donor); AlEule] A-Fdxte] &5 F7F  => n & HEEA]
g, 45 E (acceptor); BN AF 5 F7F =>p g A
e EAWY] Axbe] SR BB dxbe] U ¢ B

2) pn Junction (33

Forward bias; p +, n - &
]

(e,

Z
Reverse bias; p -, n + 924 ; o

}k\
[ol
il

B

o Z3h
Zfo[exp(% V)—1] . k Boltzmann %<
2L o9&

o N

o vy Y
M , _
| | Reverse bias Forward bias
Reverse bias pnA gl 3k Ad-AF A



3) & diode

(1) pn 8% i

/
i=ILlexp(—Z= V) —11-1, J

I, = constantx /4
H, A3 (W/m?)

H

Reverse bias Forward bias

=
i

rr

I mA; &

B

3 AFuc ne 2

(2) "ol opdl e
CdS (Cadimium sulphide, cadmium selenide)
H 2 (photon)7} AA-AF #AS Ay

4o £
o2

2
XN
N
~~
o
o
o
S
o
<
@]
=
=8
(@]
(@]
®
=

PIN&; p - intrinsic layer — n
- JE WX ~F (photo transistor)



PSD (Position Sensitive Detector)

Type Application Features

Camera auto focus @
1 Dimensional Range finder 3
PSD Optical proximity switch =t

Displacement meter

Optical position and angle sensing
Remote optical control system

2 Dimensional Autometic range finder system

P Displacement and vibration monitor
Laser beam alignment

Medical equipment

Special lype Incident angle detection
PSD
PSD signal =
processing
circuit
IMCIDENT
TPUT QOUTFUT 18
Gt s QUTPUT T QUTPUT Iz
h LA -]
INCIDENT
ELECTRODE | PHETOC ELECTRODE I'| pHoto. . f
PH LRAEMNT ﬂ l R T l i i
|=— P-LAYER - L G
- LLAYER 1
P e N-LAYER
Q
L

i ‘ i view
Figure a: PSD sectional vie PHOTOCURRENT (k) = |1 + b

e
"’1?“ —-I-E—In.} (1) le= oo (14 TEA) o (2)

lz2— | _2:{1- I+ L—-2Xa i )

T TR i




4.7 Hall AA

E. H. Halle] 187940l A

« w91dole] AR gt Y

Fy=1<B [N/m]
Fy: ©8] o] Ao 2gahs g
11 AFe) A

B: AAY &=

ZAol7} ¢ 91 =Ao g5
F,=IxDBl [N]

rlr
ok

= = O ©
SAl: Al W
FA: AF P

A 5; Ge, Si, InSb, InAs,Pi-«

FB =—dq VdXB

Vian = I{E= v, B

HEE Aol A g3 7F 3 A YEebd.

(1) AFAA; ANEE L3
(2) A7 AA; A7

1o
A
N
il

[0)

current
e —
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