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Fig 2 Operating principle and its equivalent circuit of Si-A PD devices
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1 At Ru B
Tabh 1 Camparison between the theory and exper ment data of At R. and B of pulsed laser rangef inders
with var ious accuracy

Range Pulsewidth Load resistance Bandwidth Total bandw idth
Compare
accuracy/m At/ns R./kQ Bi=B2MHz BMHzZ
Theory data 5 Q 496 53 46 37 8
Experiment data Q51 54 0 381
10 Theory data 10 Q 991 26 73 18 9
Experment data 10 29 5 200
Theory data 20 1 982 13 36 9 45
Experiment data 22 14 8 100
0.5 Theory data 6 4 956 535 378
Experiment data 51 5 82 41
223
Sl'A FI) ( ) y (5) M opt
Mot = { (4kTB RL)/[B (pwlE/hv + 1]} (14)
NEP= (2x 4kTB/R.)"2(hv/e)/M oid 37) (15)
Pmn= (2% 4kTB /RL)V2(hv/e) /M o) (16)
SNR = 20Ig[M &P min(TB/hv) /(2% 4kTB /RL) ] (17)
hv/e= 1 15W /A; = 50%; e= 1 6x 10 *C; k= 1 36x 10 *J/K; Pmw= 5x 10 °
W 1= 50x 10 °A: T= 300 K;B 37.8MHz 18 9MHz 9 456MHz 3 78MHz
RL 0.496 kQ Q 991 kQ 1 982kQ 4 956 kQ (14)
(17) Sl'A PD M opt N EP, P min SN R
2
2 M opt) , NEP Pmn SNR

Tah 2 NEP,Pmnand SNR of receiver canpared with exper ment data under optimum M ot Status

V/V C M opt RL B N EP Prrnin SN R
ompare
P kQ  MHz  AWHZY AN B
380+ 10 Theorydata Around76 Q49 378 80x10™ 2 4x 10 Around 25
- Expermentdata 76 78 Q51 381 76x10™ 22x10% 25 26
380+ 10 Theory data Around 76 Q991 189 16x 10 2 8x 10 ™ A round 25
- Experiment data 76 78 12 200 12x10%° 24x10™ 25 26
380+ 10 Theorydata Around76 1982 945 80x10™ 14x10° Around25
- Experment data 76 78 22 100 71x10% 11x10° 25 26
380¢ 10 Theory data Around 76 4 956 378 14x10° 11x 10 ° Around 25
~ Experiment data 76 78 51 41 11x10° 10x10° 25 26
5 Si-APD

, Si-A PD ,
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Fig 5 Receiver’ s structure drav ing of Si-A PD devices uncer optimum operaiing status
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P Pt P K A
; Kr L max Y
;X T A . 6= 8/8
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> 85%, 00 ) , N (dB) “
" , (18) TOL fax /4A
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= 10lgv + 10lg (1t 3/Po) + 10lgexp (204 o)
=N (dB) (19)
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: (18) (19)
Pmn= PKAKMN (dB) (20)
, P,Ki,Ar Ko ,Pmin N (dB)
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Tab 3 Pmn of receiver and exper ment data of snsitivity of rangef inders
BiasA/ 300 350 380 410 460
P min S P min S P min S P min S P min S
AN B AN B AN B N B N B
Al 10x10° 307 50x 10 36 722 48x 10 °42 356 2x 10 ™ 358 2 5x 10’ 25 35
W A2 15x10°% 312 52x10™ 358 25x 10 °418468x 10 °36 01 1 9x 10 7 24 84
Averagel 25x 100° 30 9 5 1x 10 ™ 36 262 49x 10 °42 09 6 5x 10 359 2 2x 10 ' 25 09
Bl 34x10° 32011 06x 10 ° 35 42 85x 10 °41 96 2 4x 10 ° 35 32 5 1x 10’ 257
X B2 29x10° 305 12x10°365730x10 % 420423x10°352154x107 249
Average3 15x 10 #31 251 13x 10 ° 35 992 93x 10 42 022 35x 10 °35 26 53x 10’ 25 3
Cl 25x107308758x10° 3484 15x10° 4178 7 1x 10 ° 35 12 5 6x 10 ® 25 25
Y C2 199x 10 730965 46x 10°° 36 9 1 53x 10 °42 27 7.2x 100° 35 02 5 9x 10 ® 24 78
Average2 25x 10° 730 915 63x 10 ° 35 87 1 52x 10 °42 037 15x 10 °35 07 5 8x 10 ° 25 01
D1 96x107 3124284x 10°3502 1 0x 10 ° 42 26 3 9x 10 ® 35 24 11x 10 ° 25 11
Z D2 10x107 305237x10° 368 10x 10 ° 42 01 4 1x 10 ® 35 09 12 5x 10 ° 25 03

AverageQ 8x 10 7 30883 27x 10 #3591 1 0x 10 ° 42

13 4 0x 10 ® 35

16 11 8x 10 ° 25 07
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Research on Optmum O perating Condition and
Receiving Sensitivity of Avalanche Photodetectors
for Pulsed L aser Rangefinders

Tan Xianyu
(H uazhong Institute & P recision Instrument Factory, Yidu, H ubei, 443304)

Abstract The channel type Si-A PD deviceswere w idely used in the equipments of
pulsed laser rangefinder at present The theoretical and experimental paraneters, such as
load resistance of A PD, bandw idth of receiver, noise equivalent pow er,minimum detectable
pow er and signal-to-noise ratio about pulse laser rangefinder of various range precision,
w ere analyzed and compared under different conditionsof pulsew idth A sa result, keeping
up optimum operating condition of Si-A PD devices is an mportant factor to mprove the
1stability and reliability of the detecting sensitivity and measuring results of the laser
rangefinder.

Key words pulsed laser rangefinder, Si-A PD, N R, sensitivity, optmum operating
condition



