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Design of driving laser diode for ladar ranging system
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Abstract: Pulsed laser radar detection performance is associated with laser optical pulse emitted by laser
light source, and the performance of power supply directly determines the quality of optical pulse.
According to the requirements of laser radar system, the high power MOSFET was used as switching
device and the driving circuit model was established, designed and analyzed. The driving circuit with
10 ns minimum pulse width, 3.5 ns rising time and 50 kHz pulse repetition frequency was obtained
successfully after much experiments. The optical peak power of LD nearly reached 60 W, and it was
successfully applied in laser radar as laser emission part. The 3 cm/10.77 m accuracy can satisfy the
requirement of a laser radar.
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Current simulation of discharge circuit,L=1 000 nH
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Current simulation of discharge circuit,L=100 nH
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16 Current simulation of discharge circuit,L.=10 nH
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Fig.2 Current simulation of discharge circuit
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Fig.3 Schematic of pulse generation

Sr (a) 10 ns pulse S (b) 15 ns pulse
4r 4
23 z 3
o o
82 22
S 1 S 1
0
=1 =1

SR
T7/10 ns

NN
T7/10 ns

[ (c)35 ns pulse [ (d) 60 ns pulse

Voltage/V
—_0 = N W B W

Voltage/V
— o = N W A W

6 2 2 6 10
T7/10 ns
P&l 4 S ok v i % I

Fig.4 Short pulse waveform
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(a) 25ns pulse to drive MOSFET (b) 25ns pulse to drive MOSFET
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Fig.6 DEIC420 input and output waveform

fT9F, W4 C3.D1.R2 5 Q 09 i I A 20 1 s Ft [l
B HLZY C3 HLIE AFAA (1Y) F a7 38 2o 5 F [l i T R
L, AR KOs A TR R B R R K, 3
6 A 2 R S Dk O . BB TR L BH R1 R RS
H, [ i 7 L FE L, 7 5 R L TR HV R R — g i
R1 Y R/NDERE THLZS C3 TR K, F e
TWOCTHE Bk O EEZ AR, BFH R2 K

FE R A W L L, ke ) [l e ik e e 9 RN |
Vo KRBT AR, X FBH R e A R R )R
BH, 5236 R A 2 0.5 QRS BE Sl 1% H .
D2 SR OR3P TARAE, SEU0 R FH e i R A
MURSI120, IF i) JE [N 0.71 V, fie K IF 18] 06 {8 HL 3
h 40 AR LD AR ) HLERIR . LA C3 i
A FLBE PR B AR, SRR AR [l B R IR i 4 S
5 bk F v R AR L 2%, O HLaE o 2 i 29 R R LA
Ui/ )N LS P BEL AT PR R PSR/ 5 T 8 v s i P
JE U Fkop i (L L3R 1, kb 9 B, 22 18] 1 56 2 nl A
SR U RTINS W R
CxU=Ixt, (4)
HUAE C B R /INAT LA CAR Jik v 53 32 R ] 3% A, g 0
(RN B AR U a] DL AE FL I 0 /N (T 2
AR,

P1
D D
o Gy v
= = e
GND  GND GND
C1 C2 — — —
B R1
12v@ VCC GND § L | S :
—
L o He a7
12V VCC  GND S S
+ LD
C4 Cs DEIC420 DE275 R2
D2 OR5
- = GND  GND .

P 7 P ot — B AE UK ) e U R B 1R

Fig.7 Schematic of pulse laser diode drive power

3 KWERKES

LI H FH OSRAM 28 "l A2 1) 75 W ik vp 2 3
e MRS ik oh B BE AT LA 1~100 ns , W {F ) 2R A% F
AT LIS 2] 00 W, P A< BL AU {E 905 nm , A [R] fik i
T T HOE B P IR A& 8 TR .

19 1 10 ns [F1E1F 572 M 10.77 m Ab(FH 85 T
B REHBRN M, APD % 1 [E First Sensor 23 ] )
AD500-9, £l #§ A 4% 905 nm 3G A, ik R Al
ik 90% LA I, S i B L R SR 195V, J& B DC/DC
FHEAE AT R, ARE 5, B 9 F R AY 10 ns fik ob
a5 8 RS RIM Ik 55 A — 2, B HHE S

BT 3.5 ns, M 2N{F S HIHT 4.2 s, 45ns MHEE S
JEMN 20 m &b (55 LR S BRINAS 2 Y, il T A A
TR BTGk b R 58 LA K APD M AIAE A
SR B AR TE R IE T RIME T . BT 4 APD fi

6r (a) 10 ns laser diode waveform 15¢ (b) 45 ns laser diode waveform
13+
3 11
< @ Z 9
o | o 7
S 2 S 3
> | =
~1
Oy e -3t s : . .
-10 -7 -4 -1 2 5 8 -15 -9 -3 3 9

Time/10ns Time/10ns

8 WOL M AE PismE

Fig.8 Discharge voltage waveform of both ends of laser diode
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