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Laser beam pointing system for space optical communication experiment

:Measurement of Si-APD quadrant detector characteristics
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Abstract
and a ground station is planned in 1993.
light signal from the ETS-VI,

is under development.

Hamamatsu S4402. Tracking accuracy of 1 g#rad(rms) is achievable in

sensor system configuration
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Figl. Configuration of Si-APD-QD.
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To achieve high tracking accuracy for

An optical communication experiment between a geostationary satellite (ETS-VI)

a weak

a spatial tracking sensor using a Si-APD quadrant detector
¥e measured crosstalk and noise characteristics of the Si-APD-QD

the present tracking

Woh, BERZZTILSIEH I LICLYEEAE
SERBBORMEET L ~ L LSS D KB 7 S/N
HeREFT 28 TES, “hEcio, EEN
8 EIRE THAREL ED & ¥ DSi-APD-QD
D AXEEORE N ITbA TS S - o
TiX, EfRR P =7 2S4402% B CE X DO HIE
EHEBTIT 27 HICEFoONAELERE %
R, ZHEEIEZRImOM2 45850
ThY, RFHOTREBROBIE02ne 2> T
Wb, ¥, BEFOT /- FREBCKL>TH
V. B4 T RBEET 7 — FRC4FFEEIC
BOBEHIML. AV —FHlrsES2FHEASH
T2 T3,
(HFRFHEOTH
BEFEELRIHIILALOTELS IR}
— IDRTFEET D, TOREE NV — FHllo%wmF M
O|PLENIFEE LY, ZOEEHFE Y47 2REBE
Vo k2 TELL T, B2 y4 7 2 EHE
x4 5 FHETE S HERIOMERR LR
3, IO BMETHELARTFE T o4,
AOEFHCRIOREROWLMETH >/, W
FEEPLE V- 280V ETRBMICHEML Ty 5,
SORRE, RTHEHOTHEV-M80VE[E, A5
UbrTaBIioNS kbt RLTWS, K3
ICHZI0ICEREL., HADORFLVFH/NS0E
DNAFEy P EFREETHELL2 DORTF L



10'F F=210° ¢
: 2 | &

L ¢ - 4 ©

= s
-t i . i
3 & 310° 8
&0 10°F ¢ 1 g
% s M E 102 'g
: — 1 3

2220 3 10 g

1 ¢~ ! ! ! ! ! 14 %0

0 20 40 60 80 100 120 140 B
Reverse bias voltage [V] 3

Fig. 2 APD gain and resistance between adjoining
anode terminals as functions of reverse bias voltage.

I °o°°°°°°q P -X—x-x-xx
1 . .
10°F ! VS |
— [ L/ \
o - 9006‘ / ° k"‘x
g;” 10 o S ",
e ; ' X
) 7 Acel N Beell
o] ’
8 olf oYy i
2 10°F; '
= J v ° \
O ) 134 Qoo 3
e )(xx o000
1 KNXX"V"XX' 1 i ‘I\ 000000
0 1000 2000

Optical spot pos_ition [pm]
Fig.3 Output voltage vs optical spot position.

EEHZLAEID2HEFOHNEREOEILETRT,
BUD2EFOHNEEORKME XS VT - 1=,
BREELTHELEORMERIIMERAX2000Q & L,
ez HE o FRTLTHEOVEHNRBEDSA D,
hzas T BERTFHOTHEIHAERCEL
T1/100LL T EEd Rz, £/, TO2HFFOUD
FEiL6. % BETH o 1o,

(3) 7 4 X5

7 AXDBER., FERERXLF I A -FON%E

APD-QDOD I —HEIC M T, ND7 4 v & % FHu
THE2ZTILIETh 27, M4 ICHEERTONRE
TRl LE /89 A—2 L LEERIN 1 XEER
NI FNEEVDTS 7 %R, [LEZHNDOHEE 200
QDR ERDTIRrCEBRINAEEME» KD 72,
¥r 4 2 CORER, FFTon Y — FnfFEOEK
My & &, FNATREBERGE I LT

70

B SRR L LS 1.8pVi/Hz
R

— |
1 10 100

APD gain, M

Fig.4 Noise voltage specral density as functions
of APD gain.
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Fig.5 Voltage signal-to-noise ratio and noise
equivalent angle as functions of photo-current.
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