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position of the incident light and each electrode

Position sensitive device (PSD) is a kind of light spot position detecting sensor
processing method based on PSD can directly affect the location measurement accuracy. The working principle of
position detecting system has been designed

Non-contact pholoeleclrlc measuring method is important to realize micro dl%placemenl measurement

Its detection accuracy and data

PSD is that photocurrent intensity output from each electrode is inversely proportional to the distance between the
Key words

According to this principle
from PSD and the location detection accuracy, signal conditioning circuit design

the scheme of the two-dimensional laser
measurement

In order to improve the stability of the output weak current signals
method and real-time parallel algorithm are mainly studied. The experiment results indicate that
position detecting

(=]

within +£2 mm

square area, the stability accuracy of the single point of this detecting system based on PSD is better than 2 pm
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Therefore, this system can satisfy the requirements of space target accurate positioning of the laser tracker in funded

parameters matching, filtering
project and application requirements like real-time high accuracy micro-displacement measurement based on laser
laser position detection

signal processing; position sensitive device

UTAER L BEA WOL AR SOk 5 MR AR RE Y 3R ol

location accuracy
YriE B HA: 2016-02-29; WEIfE i BHA: 2016-04-06; M4 HARBHI: 2016-07-20
E-mail;

O HEAT
EL£WH: IREKRBEERRAITE LT (2011YQ120022)
EEREN: B B A991—) & B argE A, B8N F O E
chengzhil3(@ mails.ucas.ac.cn
SUHE Y. S 4R

E-mail:

zhouweihu@aoe.ac.cn (il

A7 I A7 A% 1) ' 2 AR 4 Aol 1 B R

s il O T BT
5(1962—) , B 14 WF T 5, FE BN TG HORE B AR B LA i 3 i T Y A AR
BEHER IO

081202-1



53, 081202(2016) BHSNBEIZHE www.opticsjournal.net

FE 25 DG AR ol I i BOE TS ROGHE B R BB ER S5 A9 3 7 2 B . T 06 I R R T i R
GELLGHL f7 1F D9 B e RGO e R AR Tl X R A S SR AR B A AR B B0 AL AR R IE RO S
WX G R B AR TR — 2D S B I X G A L A% B S | A BE AR LA I

W G G 3 2 R 2 B 0 U AR O (PSD) ) | L fF A A5 258 1 (CCD) FRUGA% RA0 Je i 42 BROG
HLPRI &% (F-QD) ), e, PSD PRGN 4k 3 S ek | i 2 802 8 a2 8 40 R 238 W 100 I 285 W) 2 R 2 DA I
XOG TR AN S5 ek B SROFH X A5 A1 A58 A i 7 AR 2 A 02 7% DN e 25 UL — s R L {H PSD AR B B &%
1 32 PR 5T FIAL B A 45 B SE RB R PR AR SO T T AR B A BT PO O T T K Ak Ris
BAERIAL 5 T L PSD BT R0 38 4 R AR AT A AR AL ELAE R PSD i th 55, OF 0 gk
AT B G2 AL B, P Sk 2 b LB AR E I L RS BE B OL AL B AR I R A

2 PSD T{EJs7

PSD {2 24 3 £ AL 28 P 58 S 1 I 510 950 98 15 43 3 % 2% 70 R ~F BRI 9 BB . PSD — ey P-I-N 4%
1 HLB 5 6 L M R L T SR PN 5 16 I PR AR o A R Y T — 5, 7 6 B3 b
HETE H T R I 6 0 4 SO R T, L, T, B L. I 1 TR L X R T P R
B 59 A BIAIAR BB R, 1R, AOBLAE IO T ASOEEBERO A2 % . Bt T R, A1 R, BLEGE K TR R,
{0, 0 FhL R B 0 B LR T, T, I H T AR 6 590 45 1 ey W ] 0 B

I incident light 1,

<—1 X —_—

P 1 PSD A 1 7 2 ]
Fig. 1 Cross section diagram of PSD
K EL A A B PN A 1 48 5 B PSD, HAE P 5 1) b BSOS E AT Al e XY O R
LB AR RS . BB AR s AE PSD LAty , A

Iil_RerRL_L/Z*x D
I, R, +R, L/2+z’
A, L2 PSD OYGEUE 0 LT K BE o & ASTHEEE ] PSD JLA o B 8 . 24 A S 6 OE 5% [ 5 AN AS 1), 4

I,=I1,+1, 94’%/\(1)?&91&}‘

11:10 2L ‘9 12:1<>To (2
XF(2) K HEAT AR He 153 A A i 5
LI,
1,—212+Il, (3)
[F) 2t
L 14_13
Y=o I+ 1, (4)

3 RGUEMRTT T

BEXHRFETT H CAHOE B ER U 25 8] IR IR Z27E -3 pm A BRI T2 T PSD #0E 7 8
K 2R 50, EAFE O K SIS N % |7 B SURR DN A% B OT RO R B KA B T L K B, O
e 5B E S A B ARG BT L IS B BUR RN AT A ST TE 4 PSD G I i Y 4 BB S
S/ LR T/ V) R4 SRS A7 R | 08 55 A B ik 2 DL B3 T G R 1) B 91 (FPGAD S A% O 19 K4

081202-2



53, 081202(2016) BHSNBEIZHE www.opticsjournal.net

RAEAL PREATT , 22 [F] 20 SRAE BB e EUEIZ 3 R IR I A B A A R R R EAHLIE R . REEE
RAEZR AN 5] 2 B

optical e ]
3 position dat:
lgse'r . mignalg sensitive ':D ac isiiign and RS232
emission light path detection oy re

module it processing unit

F2 RGESEERE

Fig. 2 Overall frame of the system

4 REOREETT
41 MkkgBx

TR FH 7 % 4 B 5 oL 1 2 5 L0 56 13 L IR D6 BEWOR # DB650-2.5-3-FA 1 4y K6 0 Ok UL I
650 nm,Hi T 2.5 mW, I EEFLAE 5 mm, GG Z 0 TR A B L 48t — e i A BRI BT,
42 MEBHBFERNEST

PSD & Fi#i+ SITEK 4243t 1 i 2 vk B — 4k B AL A% 21.10_SU7, R E BB 5 E 1 fimR,

%1 2L10_SU7 B PSD +EZ %
Table 1 Main parameters of 21.10_SU7 PSD

Parameter Minimum Typical Maximum
Active area /(mm X mm) 10X10
Position non-linearity /% +0.3 +0.8
Dark current /nA 100 500
Noise current /(pA/ +/Hz) 1.3 2.5
Responsivity /(A/W) 0.63
Reverse voltage (bias) /V 5 15 20
70

Operating temperature /°C
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Fig. 3 Signal conditioning circuit for PSD. (a) Current to voltage converting circuit-X/Y axis;

(b) differential scaling operational circuit-X axis
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