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Experimental studies on operational characteristics of weak light detector
using germanium avalanche photodiode(Ge-APD) have been carried out. By cooling
Ge-APD down using Peltier devices, the dark current can be reduced following
the expression of exp(-Eg/kT), but the dark pulses show a different tendency
in different multiplication gain. The weakest optical power to be detectable
is 3.3x10°'%W (A =1.81xzm). The linearity of the signal pulse counts is kept
down to 107°W and up to 107%3¥W,

1.3 L¥ic

BERILOHUFERB R, REFHEBCIILTFHHBEOERIPELSI L, K EALS
NTVd, Libl, BEN lun 2BAZERABCBV TR, R ETHETORENEL(EYL
o, THETHBERBRITDATVAR VLI TH 3,

HE, LtEEERNOERBIME W, ZTAXEFLLTHWSHN B APD(T NS v Y27 3 b 544~
FY oL, BREFHR, BEEBEHERLOAH» LS. ChASZHLVTHBERE 2T XK
HWRIRTETWH B, P

ABER. V—Flr—Fiidz7ue YV vHBAlLBVWT, YAGV—FOEAKTH B 1.064un
OHDOBREEENEL T, CGe-APDEHAVABBAERHBORZ2ETS> bDOTH 3,

TR, BFAHNEFERH VR COOLING
‘ =7 FAN

RECXDBEBREERT & 5 R H U UL
BAREL. F— 2 SN2 OBEERK HEAT SING | s lmm
EREXOCEANBORECONT g W IR Y b | [LSUPRLY :
AELABRER>VTHET 3, lﬂﬂﬂ ),_5; — preap. [—{|PISR L
LRHBBEOBREAER “’NSI LERs? -LTHERMAL

Fig.1 CEELARBEOBRKE e i say CIRGI T )
EBROBOMERERTo RIS, e L
NNV F = FEF. Ge-APDF » T F ¥ Y Pc,uékmmoﬁ L;_'—J
7 S 4 . ; i . . : i

(RAEESOL m) H&®REE Fig.1 Schematic structures of the detector and experimental setup
2y LS5, TAHI=Y LADN

-2k, REEHBEEHEZHVWTE

= L ﬂhsB&h
o ON

DETECTOR | v (£=16.THz)
APD "D N A4 T ZABEOH I . INPUT OH'-J ‘ 1 | ! l
REERBRZA VW, APD OH T COUNTER  S1GNAL _
¢ - _— s w4 INPUT A DARK ﬁ m (= =250s)
NN AR, BEHER (AEHRH#HE

300MHz: %" 14 ~ 42dB) ic X b B L. COUNTER
INPUT B DARK W ﬁ

F 4RI Y I R—-F Ay LK

DEERIN. BHEEFT - Lo Fig.2 Timing chart of detector input and counter input

133




A iE, ®B&1.3 £ mDLED %
FZHXEL, D74 VI THES S,
KB LR, AMABHORE OB
M &8, Fig.2 RARFT S 4 v 7T
L BHEEIT » o
3.EBHB LS - V2O BEKENY

Fig.8 2. A4 7 ZBEN4VD & &
EredlTs ey bLAELBDTSH %0
L Texp(-Eg/kT) TZE{LLTW B D
F 4229 3% —
1A 72BERRIDRE(CRENRSE, &
— 7 RN ADKEZHEWL DO
TRIEL. SBBE TOHEMERHN=100,
2BEE S — 7 L2 OBBEEAET

Fig. 4 w¥ERHM 100, ¥4 27V
R BLE5aVO B A& L. HE B 1000,
DBEICODWVWTRL e M=100 TR ®
VADOBDLIREL VA, M=1000C R %
LES>SCEBBEEIDRIBN 3,
LA O M

Fig.5 W AHEEKL v
FHERT. OH . AHEFHHEE
EESxVRERL, OHHIE,
THoONEHOSBEESTIESST 3
SEEFHFL2LE, NVERLESD
ERWNVIABEFEELTOVE I &b

Fig.6 B, F4 22 Y 3 %2—%0%
LieBakEgohs 2z, A
7u .y b LEbDTH B, TH&DSI.
R &, 107°W 5107 "3WE THRHIFR
ENDb» B,

5. 8b b i

Ge-APDF » 7+ v+ Y 7T L BFHHE
BREBEEHAMEL. F— 7 V2O BE
DFEHEIRL>VTHIEL e HE. &5
BLEgsd, BEERTOKRE~
~SEB~OERERITL TV B,

N AR DRI

e

Auw, vvx1—T
VY X2 TCERAEH
2. LED Z/¢ 0 R
EEETFEEER

OEBEOMEER
ChipBERH
bbb, §— 0
FHMEL N,
TR, EEETS
A7 2ABEIR2WV
1000 Y Dy g 7
3FICLDRD .
IRXR—-SOBELV
BE VRV 200V
Hic ks 85— 2 e
O BEBERLT

— BALx10 MV VOB DO N RAES

K- THBLsOTR

zZhzinV ELESE L -

DT Hbdo C
INE TR eV R
5,

FvaEave
Kooy —etlT
3x107!'SWOD B 55 5k
EHEEXBSH 3

D
&K

FroRBHMBL
KENH & AR
=20 z%
o E v —¥F v

754(1989)

2 Z X #

(1) A& : B2, 13,2, pp.181-139(1984)
(2) 5 Hf: 63FIE Y. pp. 175, 29p-B-9(1988)
(3) & HH M : 64F I, pp. 946, 4a-ZB-6(1989)
(4) BXKM : EFL2FEL K. 4-130, 8-

(5) #=Ffb : OQE90-8, pp. 43-48(1990)

134

:ElD_7§ T T 3
= f
‘é 8 i Id ~ exp(—-Eg/kT ) i
£1078F E
O - ]
g i ]
1079
1 0—1 O bt R YO T W B S L
3.0 35 4.0 45 5.0
Temperature 1000/T (1/K)
Fig.3 Measured Characteristics of

Temperature vs. Dark Current (Vh=4V)
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Fig.4 Measured Characteristics of
Temperature vs. Dark Pulses
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Fig.5 Measured Pulse Height Distribution

Number of Output Pulses (1/s)
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Fig.6 Measured Characteristics of
Optical Power vs. Output Pulses
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