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High-Efficiency Laser Diode Driver for Aerospace Applications

WU Jiawen, QI Yu, WU Xinke
(College of Electrical Engineering, Zhejiang University, Hangzhou 310027, Zhejiang, China)

Abstract: With the increase in the laser diode power for aerospace applications, higher demands are put forward
on the efficiency of drive power supplies, and the flyback of traditional hard-switching mode has been unable to meet
the efficiency requirements. In terms of this problem, based on high reliability devices and flyback topologies, a method
for high-efficiency constant current source is studied. The quasi-resonant mode is used in the main flyback circuit, and
the switching loss is greatly reduced by valley-switching. A current transformer combined with a simple peripheral
circuit is used to achieve three functions, i.e., current zero-crossing detection, average output current detection, and
synchronous rectification drive, which further reduces the loss of the auxiliary circuit. An experimental prototype is
built for efficiency testing. The results show that the efficiency of the prototype with this design scheme can reach over
92% under the rated load.
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Fig.1 Topology and steady-state waveforms of common

ground flyback

e AETE T 2 D i HL TR 2 A o e, WU R N ) 2 A
I3, Fir DL o B RO HL TR AR B

T3 Ah TR () A R A i AR SR Al
DRy RN TN AT UL e | N U R 3 K
4 R T A o T LA 4000 B, B 28 FEIURE  BUEL A
6 5 7, O 1Ak B e A R ORS8RI Bt
H AR LI 6

% B

6 7 8 9 10
6354
2 TEFRTInSHUMEHRE
Fig.2 Relationship between the transformer ratio n» and

the voltage margin



55 37 % 2020 4E5 2 ] LS SO W PN E SN S L R 83
2.2 P EBEREIIT 25

H T R R BE O 12 Ao S HL A Y
R o A TR, IO DG A A I T 3
T E R . ESUE TARRET , 83l
FHE N 12 AL

Il 455 = 9 flyback Fl % 22 85 =0 — 4, L R 3 25
=W (Il

Vi.D
nVozﬁ (3)

R, AR A A N R S T DAA B A
BYAE o AR b S, B i Y H O A S T
T, VA L R A R

I,=0.5(1— D)T.I,, (4)

AT R A, AT AR — 255 3 50 Y

HL P I (B 3R 1A AR

(5)

AP on WA FEAR A B
B L b 34 2 SRS I & L (R 5 s T
AT RUAR B R A R DL B D i v
EGUPSE
) n’V, Vi
TGy 0
3 (6) BT LAAS 4598 - 75 A R i i
Jie i HHHL AN AR B BT A 5 M i) R R R (E
9 TR BRSNS o ST B Jily T FhL JR A Y 2 IR 4 40
& TOLis AT IR BT 155

23 METHCEESHEILL

R4 20 (6) , T DUAS 21 78 A48 Ji 2% 48 H o 0 19 15
P SR NG Tl T A R A S N ISR
IR o FEAHTR R IA R B i ORI R 119 1.3
f5 A AT o B A B 38 H O 1 B A, I O A 3 AH B |
oM 12 AR 2.0 A, JF L RIEHE
2.5 A

XFF I G R B RERR 43, B A VEAN 45 TR
5 R BFERT L. BT ARBI R TAEE
R = W= SV @ == s ORI S S = W NI o
B, SR AR ) Sl AR R — e, (HE,
TF R ARE K MR REAIR , 3 201 B0 B FEAIK T 3 I G 1Y
/2, HERESEMT B TARRIE R ESH S,
A T 56 5 28 AR HE A5 RE O 3545 I /s

eI EN

I/ A
() BHPEFRAUKFR

8 100

(b) B BEH NG BRI R R
3 FXRMETNEE

Fig.3 Switching frequency range
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Fig.6 Current sampling values under different input

voltages
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Fig.8 Steady-state waveforms

TEAN [ iy A 2R AR B it 1) 28 3 il 2k ]
CRIZ N R R WA SR TR a2 W4 & )

PR F] 9206 LA b s Bl 73000 08l 28054 i T g
HREON 2 AR AR BRI IT I RCRAE 800 24

8 10

6
Ll SN Y
(b) AN[FI it L R il

120 130 140 150
WA/ V
(a) HE12 V12 A% R 2

110 160

B9 Efhsk

Fig.9 Efficiency curves
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