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Design of constant-current source for high power semiconductor laser diode

ZHANG Rui+feng KONG Ling-hang LU Chen-gang

( School of Electronic Information Engineering Tianjin University Tianjin 30072 China)

Abstract: In order to satisfy high power and high stability requirements of the laser K98SA3F30. 00W-R ( operating
current 12A  ripple coefficient requirement <0.05%) a constant-eurrent source circuit was designed. Its output current can
realize high efficiency high precision and high stability by the chip LTC1625 LT1620 MOSFET IRF7811 digital
potentiometers AD5231 and a m-type filter. The LTC1625 is a current mode synchronous step-down switching regulator and the
LT1620 is a current sense amplifier. The simulation results given by LTspice[V show that when working in constant-eurrent

mode the output current can be changed continuously from zero to 20A  the minimum variable stepping current value is 0. 061 A

F30.00WR.

Key words: laser technique; constant-current source; 20A; LTspicelV; ripple coefficient

the output current ripple coefficient of the circuit be less than 0.001% . Results indicate the circuit can meet the application
requirements of the semiconductor laser diode K@J
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Fig. 1 Circuit diagram of constant-current source for semiconductor laser di—

ode
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Fig. 2 Structure of peak current-module control PWM
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Fig. 3 Switch duty ratio with different input voltage
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Fig. 4  Output voltage and output current waveforms operating in constant—

current mode

150kHz

L =18.743A I =18.7736A I =18.6697A;

1na



36 1

V., =4.4053V V, =4.40664V V, =4.40341V.

) x100% = (V,

Y, = ( Vee/ Vo max Vmin) Vo X
100% = (4.40664 — 4.40341) /4.4053 x
100% = 0.073% (6)
Y, = (IPP/Iload) x 100% = ([max - Imin) /g X
100% = (18.7736 - 18.6697) /
18.743 x 100% = 0.554% (7)
150kHz( LTC1625
) ™
IC 1041 Cl Cz
L C,=C,=CN2 fo=1/( 7 x
\ LC) ©
f.<150kHz  LC >> 4.5 x 107" &%
1000nH 1000w F LC =1000 x 10" 7s* >
4.5 %107 %%, 5.
10 —20
9l.. 3118
T4
6.
25
:‘4
34
o A 18
14
0

3 4 5
t/ms
Fig. 5 Output voltage and output current waveforms operatingwisi/constant—

current mode with filtering circuit
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