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Experiment on two dimensional quadrilateral
position sensing detector
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Abstract: Position sensing detector (PSD) is an optics sensor that can detect the center of the incident
light. It has the advantages of fast response, high position resolution and simple circuit, these
characteristics make it a wide range of application in precision measurement such as angle and position
detection. A optical experiment on a optic bench A823 was chose for data acquisition under the DOS
operating system and Borland C ++ builder, C program was written for a real -time transformation
between analog voltage and digital voltage, then position coordinate was calculated and the error was
analyzed. 2L10_SU65_SPCO02 PSD used in this experiment is from Sitek corporation in Sweden, through
the error analysis the main conclusions include fringe effect of PSD, the main influence about the position
error are natural daylight and fluorescent light. If eliminate influence factor precision will improve a lot.
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Fig.4 Sum-difference signal and coordinates

Bk SR EE Y AR BRAE, eh BT G BE A T A 0 A BR
H(2.2,-2.2)4b,

2658 1k B — 2 B2 BE AT, PSD 233k B4 AR
R 345 5 AN FEBEOG 3R OCIREAL B A, e i
FHEIFAS 0K PSD, (H 2 ffi H e L BRI 6B
HIBE ST o BT XHT 25514 PSD, # T LAAR 8 H: 52 g e
Al A5 S RT3 1 PSD 1E % TAF fo i i A 0 %
KA, XF S8 R A U % PSD 1153 U7 vk
mr.

Pma=12 V/photosensitivity (V/mW)=
12 V/63 V/mW=190.48 pW (3)

ERLW], FEF K PSD YGA I A BE L R AN
i 190.48 pW 4 L T #B N 23 15 B PSD (AR AN, S
TR EHE 135 PSD YR D%k 120 pW, Ak
F A, A 2352 0 PRI g

3 HIERESHN

PSD J&— R LG R AR, SRR I AT A823
Bl R R 1 T AL PSD HEA 750 R 4R 36 DU %
A823 HE Ll A IE , Xt PSD i i iy X2-X1,X2+X1,
Y2-Y1,Y2+Y1 VU AR H R AR S R AT B R 4 O
A8 755 . {E DOS7 #:1F & 48 Borland C++
builder 2745 T 4w 5 A/D Fedfe C i 51U, I 4R
A R % A823 _Initialize (), % U % A% 400 i A 38 18 ) 42
b, v 1 £ B, A DL A i AL 8 i A/D
545 R %k A823_AD_PollingVar() , 77 5% 4 J5 1 %
HEVRCH R, S R — B AR T R AR LT R AT A
PRAbBRJEFEN T, B ERAS G4 1B LA 5 R AR
BE . R ZARYEIUILIE PSD A B AR AR TR A AR R T
HSE AL Xy 77 ) O BE A B R RS T TR, R
PR,
void main()
{ ......
for(channel=0;channel<4;channel++)
{A823 Initialize(channel BASEADD_AD,-1,-1);}
while(! kbhit())
{
for(j=0:j<7:j++)
{
A823 AD_SetChGainMode(channel,A823 BI 05,
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POLLING_MODE);
psd[j]1=(float)A823_AD_PollingVar();//AD %#¥
psdl_x_diff[0]=psd1l_x_diff[0]+psd[j];

}

psd_xy_min=psd_xy_max=psd[0];
for(i=0;i<7;i++)

{
if(psd[i]>psd_xy_max)
{psd_xy_max=psd[i];}
if(psd[i]<psd_xy_min)
{psd_xy_min=psd[i];}
}

psd_xy_sumdiff[2]=(psd_xy_sumdiff[0] -psd_xy _max-
psd_xy_min)/5.0;
volt_analg=(float)((psd_xy_sumdiff[2]-2048.0)/
2048.0)*10.0;//10V 35

}

}
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Tab.1 Digital voltage of the static light spot

in the active area

X2-X1 X2+X1 Y2-Y1 Y2+Y1
1862.6 1436.8 2239.0 2669.8
1860.6 1430.8 2239.6 2673.0
1862.4 1434.6 2239.0 2668.2
1860.6 1431.4 2240.4 2672.8
1861.2 1431.2 2240.2 2673.0
1864.2 1435.2 2238.4 2668.4
1865.8 1443.8 2236.2 2671.2
1860.2 1447.4 2235.8 2672.4
1861.0 1431.2 2239.8 2670.0
1860.8 1432.8 2239.2 2672.6
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