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Research of laser diode driver based on double-phase dual chopping conversion

WANG Zhigiang, MA Xinmin, WANG Chao, GUO Fei
(National Engineering Research Center for Laser Processing, Huazhong University of Science & Technology, Wuhan 430074, China)

Abstract: In order to improve the power conversion efficiency, dynamic response of the output current and the load

voltage adaptability of a traditional linear laser diode driver, a 2kW laser diode driver was designed based on double-phase

dual chopping conversion. The static and dynamic characteristics of laser diode driver were tested and analyzed. The power

efficiency of the double-phase dual chopping conversion current source was measured. The results show that the power

system has good adaptability to the load and outputs rectangular waveforms. The power conversion efficiency of the current

source is up to 93% when driving laser diode modules directly. Typical rise and fall time of output current in the range of

0A ~100A is approximately 0. 5ms. Current ripple factor is less than 0.03% .

Key words: optoelectronics; laser diode driver; double-phase dual chopping conversion; output current dynamic

response ; load voltage adaptive
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Fig. 1 Schematic diagram of 2kW laser diode driver
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Fig.3 Inductor current and total current waveforms

Cy R AR I LA/ N B0 SR N 4 TR PR 2, 78 55
WU SRARZST (i 3 030 P 3T B /) , L e o S
E o

7 [) Sk H AT, VPR T84 90 A L e v
SEREHLIES Ly, L, K T HLBE MOSFET 7K 32 Y LU LU 5
Wi AR e L % /)N, B T B> MOSFET f% 538 10 4E
/D T RERERLRR Ly, Ly, FIIERCRLE €y HUMH, [R5
MW U, , KORIRTE TR L, ML, gy BTt
(U, = U,) /L Af B A S S n] AR 3 45 12
e, T o e 1 S A e R B
1.3 =B TIERESH

Pl CAnE 1 7R ) L U, o Fe UG P T
aEfE T, U O IR 2 (5, HE R/l
ARAEIETE 1Y LD B RS A o0 3 B 5 U,y i b
R RS IAEAS 5, U, iy i i O B BB IBUREA 5
FL P S A5 P A P B B 0 6 1 i 1 2 AR D,
D AT, i s - R R 2 G, (s) RO w,
AL - g G () B v, —F Pk
B2 A PRATT A WK Bl 5 5 A4 Dk B, DA T 52 BP9 PR
FE POFEIE i e 42 ol e R EE 81400
I3 R M HAR S IS5 SR 14 T g1 4,
X AR o

LS LD A LIy, DAy A 300 48 b e, WT
1 5 R i P R R 2R E (L U, B X Y BR A R
W i T LD ASTHER E AR I 9 H L S P fRL s H -
I AR G, () AUTEZS B0 B b PR AR T LIRS
A AR R 1, = 0, (AR S B IORE (R 5 U, = 0
M U, , >0, 2 i LU FR IR 1568 G (s) B Sz 1) He 4o
R VRS 64t v, D SRR, AR D, Bk D,
Al u, = w,, BT AR G (s) 1B A0 L R IR Y 2
G, (s) by 2, v PR FL s 0 S WA D1 i o 2 PR
FERprE. R R T B R F s R s IORE A 5
U, hZ/NTHRIESER S U, ,, 05 ]R3
i G, (s) WSO EEBI-BU00 070 ik i o w, D AR AN
{BL, A4S D, #UkT D, S, u, = u, LR FEB-FR
PATAS G, (o) B, A AL IR L -FU P 2% G (s)

IR SIS Upwn K TE , HEURAE LI 00 S 54
JHT S0 3 T AR

2 HEEFHENRS S0

AR B PS, S E K th 48V/50A [ FE
KA/ A sy . B 1 PR gsity, 5 PS, 1
AT 2kW 5 20V/100A {1 LD 3R 2l 48 37 B
A T I L BH (745 ZB120-095 , FH{E 3 [l oy 0Q ~
18Q0) Ry VR 7 38, %o HiL Y 1 e A i o AR P A 5 0
SRR i A T3, I3 R s D i TS O 2 e
MDO4054-3 i & 387~ B a4, B R Sk 5 O 28 o
TCPO150 (& F2 25A/150A ,30MHz) . Z& 7% TCP0030 ( &
 30A,120MHz) , AP R 3 i
2.1 HIFEFHSHOEE

H b FRAEL U, A0 S Vg B BRAEL T, 40
FER 18V FIS0A,, s ik HUBH R, A BHE (FE4FRH
EAEAL ), DA 1 4 A Y5 A A o R R , 2 W AR
GREE AL, anE 4 PR,

20
> IS'WC B
= 16 z
=)
5 14
%‘3 12
< 10 [
: 3 [ ]
26
:

0 A

0 20 40 0

output current /,/A
Fig.4 V- curve

HE 4 B (1) S5 Ry =0. 360 i, XLz i th
FEEH AR B (2) 25 Ry >0.36Q B, AR T4
FE BC B fi th ALt £, Bl 0480 Ry BELAECHE i im i 47 o
/N i R FEIEE WL TR U, = 18V, HL T H 2 R
Y5 (3) 2 R, <0.36Q f, IR TAEAE AB B, fi it Ay ks
U, FESAZK R BELELUS/IN T 28 4 /1 i i R o A F
i1, =S50A, L H S IR AR, X IR LD R 3
HL A IE B AR DX

PRIE, JCIE 2 LD A5 B P 8 e A Joy S o g fo i HEL
Fie AR, i 2 L DR MZAR L T 9 LD BB 67 28, A 0%
AE PR E B 194 670 2 HRL 37 1T AN 2 O PR ) 2 S
o AT I, IR S0 280 T 1 S L R T, HAT B
CEVZ ik e e
2.2 FRBRBERKTY

BEE IR LR 1, = 59. 8A, HUIRE R IE W T
S, SR IR Sk (TCPO030, i 30A) FLHE B3
RLHURK Ly R Ly BRI & iy o WA BRI &) A i



$39% A3

EAER AR R A SO B L TR 5T 389

BICINE S Przs. S RW], iid g L, F L, i9HE
TS EAN R, 555 1.2 55 rp i BEE 70  — 2, DLW
PS, FR P e SO S B AR e e B B RAICR A

Fig.5 Inductor current waveform of i, and i,
3 SWERHERZEMEENR
He T8 IE DILAS 24 m] AR SO AR B (an &l
6 fi7, KIS E15.4Y-940. 3-960C-VHS. 1) /E Jy Ha 5 171
o HUad LD BLHAY LAy 100A I, H S 30 TR A2
S 18V, i 6T 3  Primes PowerMonitor &
HARBOEH T, B M52 2 35 A,

Fig. 6 Diode laser module
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