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Tab. 1 Cemparison between the theery and experiment data of &f, R, and B of pulsed laser rangefinders

with various accuracy

Range Pulse width Load resistance Band width Total band width
Compare
accuracy/m Ar/ns B /RO B,=HB,/WH:z B/WHz
Theory data 0. 496 53. 46 37.8
Experiment data g 0. a1 54,0 358.1
» Theary dara 10 0.9%1 26.73 18.9
Experiment data 1.0 z9.5 20, ¢
? Theory dara 20 1. 982 13. 36 9, 45
Experiment data 2.2 14. 8 12.0
0.5 Theory data 4.956 5. 35 3.78
Experiment data >4 5.1 5. 82 4.1
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BEWSEARATTHERHE R
Pron = (2 X 4ARTB/ROY (hu/e) / tM7) (16)
B SENERLA
SNR = 20lg[ ML, P . \9e/hv) /(2 x 42T B/R,)] 17

B hv/e=1.15 W/Am=50%:1e=1.6 10 ¥ C;h=1.36:<10 % J/K,P,,=5 £ 10™*
Wilua=50<10"°"A;T=300 K;B 4 %)% 37. 8 MHz.18. 9 MHz,9. 45 MHz #1 3. 78 MHz;
R, 73R 0.496kN,0.991 kN, 1. 982 kO F 4. 036 kD B, EHRETHERE FhHE UL~

(U7 HE Y Si-APD 884589 Mo (B WA NEP, P 1 SNR HIF 5 5010 {8 57 4 91
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Tab,2 NEP, P and SNR of receiver compared with experiment data under optimum M, status

ViV Compate M Ry B NEFP P roin SNE
il /MHz /WHz'2 W /dB
380£10 Theory data Around 76 0.495 37.8 8.0x1070 2. 4%107'° Around 25
Experiment data 76~78 G 51 38. 1 7.6 1071 22X 25~ 26
38010 Theory data Around 76 0. 991 183.9 L&EX1IDT"™  2.8X10™™ Arcund 25
Experiment data 76~78 1.2 20.0 l.2x147" 2.4 43070 25~26
380410 Theory data Arcund 76 1. 982 9. 45 B.0X107"  1.4%X107* Around 25
Experiment data 76—~78 2.2 10. 0 Folx 107 11X 107F 25~ 26
28010 Theory data Around 76 4. 956 3.78 l.4» 107" 1.1 %14 Around 25
Experiment data 76~~78 5.1 4.1 l.1x10°* 1.0x107? 25~ 26
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Fig. 6 Test system of Pr.. and § for pulsed laser rangefinders
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Tab.3 P, of receiver and experiment data of sensitivily of rangefinders

Bias/V 300 350 380 Al0 450
Pern 5 P e S Poun S P 3 P S
AW 4B I dB W dB P dB /W dB
Al 1.0410°F 30.7 5.0%W1077 36.722,48% 107 742,35 6.2~ 107" 358 2.5 <1077 20,35
W A2 1.5X107% 31.2 5.2%107" 358 2.5X107'° 41.84 6.8 « 107" 36.01 1.3>1077 24, 84
Averagel.25% 1077 30.9 5 1107 36. 262.49% 107742, 0% 6.5 « 1¢7™ 359 2 2% 1077 25.n9
Bl 3.4%107% 32,01 1. 06X 107" 35.4 2.85<107"41.96 2.4 <107° 35.32 5.1 107" 25.7
X B2  2.9<107% 30,5 L.2%107% 36.57 3.0 107" 42.04 2. 3x 1077 35,21 S.41077 2409
5 25.3
5
S

Average3. 15 107F 31. 25 1. 13% 3107 35. 992,95 « 1071742, 02 2. 35 = 107¥ 35.26 5,310
C1 2.5 1077 30.87 5.8 <107 " 34.684 1.5 «10"% 41.78 7.1107% 35.12 5.6 107% 2
Y C2 1.99%1077 30,96 5.46 « 1079 36.9 1.53%107% 42.27 7.2 107® 35.02 5. 910" % 24.78
.-’~.veragez.25><1(T7 30.91 5.63 107 35.87 1.52 «107% 42,03 7,15 107° 35.07 5.8 1075 25, 01
m Q.EXINTT 51,24 2.84,4107% 35.02 1.0~ 107% 42,26 3.9%107% 35.24 11X107° 25 11
z D2 101077 30.52 4.7 +107% 36. 8 1.0 107° 42.01 4.1 <10°" 35.09 12.5« 1077 25. u3
Average 9. 81077 30.88 2. 27 10 F 35,91 1.0%107% 42.13 4.0.107" 35,16 11.8 « 107 25 U7
2.4.4 MBI HBBLE ST
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ETITENTRESIRE. NREMAR 460 V i, BB E 1| RAGR TS EHZL ,SI-APD 814
ITHTEEERERS BSOS RFBRELTFELKER SR PS5 TR 3 MRS, L
FRIWE S THT 10%.EFRNIEREH TRIETF 40%.
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Research on Optimum Operating Condition and
Receiving Sensitivity of Avalanche Photodetectors
for Pulsed Laser Rangefinders

Tan Xianyu
{Huazhong Institute of Precision Instrument Factory Yidu , Fubei 443304 )

Abstract The channel type Si~APD devices were widely used in the equipments of
pulsed laser rangefinder at present. The theoretical and experimental parameters,such as
load resistance of APT),bandwidth of receiver,noise equivalemt power.minimum detectable
power and signal-to-noise ratio about pulse laser rangefinder of vatious range precision.
were analyzed and compared under different conditions of pulse widih. As a result.keeping
up optimum cperating condition of Si-APD devices is an important factor to improve the

lstability and reliability of the detecting sensitivity and measuring results of the laser
rangefinder.

Key words pulsed laser rangefinder, Si-APD, SNR., sensitivity, optimum operating
condition
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