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Abstract

To meet the requirements of high-power DPL lasers for driving voltage and pulsed high current, this
paper designs a DC/DC converter using a Buck + Half-Bridge cascaded topology. To accommodate
high-capacity capacitive loads, an anti-backflow circuit is designed using an isolated driver in the
secondary stage of the circuit, which eliminates the potential risk of current backflow caused by
repeated circuit startup. This circuit is simple, reliable, and easy to integrate, facilitating modular
and compact circuit design. This paper focuses on the design and experimental verification of key
parameters of the converter, and analyzes the experimental results.
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Figure 1. Overall system principle block diagram
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Table 1. Design objectives
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ity B0 20 MH % <210 mV (i, W - WE{E)
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Figure 2. Basic schematic diagram of DC/DC converter
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Table 2. Main parameters of the power switch tube in the front-stage Buck circuit

F 2. A1k Buck BEIRFAXETESY

Vbs Rps(on) Ip Coss tr O«

650 V 240 mQ 15 A 32 pF 7 ns 31nC

2.1.3. fikRERR RIgIT
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Figure 3. Inductive current at critical continuous state
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Table 3. Main parameters of power switch transistors and secondary rectifier diodes in the rear-stage Half-Bridge circuit
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Table 4. Input/Output logic table of driver D2
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H H L L H
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BRI G A AR AN Awi 15 Awi 20 Awi 3o E:
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A, 5 0.3465
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6 1> MOS & B4 FEN -
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(b)

Figure 4. (a) Before assembly of the converter; (b) after the converter is packaged
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Table 5. Test results
%= 5. RIEMAER

() 25 CIMRHHE
AT gt fo (ay I Voo RIKEHE Sy AT ey 00 st
166.72 3.1 47.806 0.033 150 88.89 10000
165.46 3.1 48.026 0.112 157 89.98 10000
164.00 3.1 47.798 0.027 169 90.35 10000
(b) =55 C MR KAz
HNTZE Pin (W) i LR To (A) B LR Vour (V) HUEHHEE Sy (%) B (%)
168.00 3.1 48.109 0.006 88.77
167.84 3.1 47.834 0.077 88.35
167.62 3.1 47913 0.052 88.61
(c) 100°C MR
HIADIZE Pin (W) i H LI To (A) it HE Vousr (V) HRHEE Sv (%) A (%)
168.35 3.1 48.126 0.004 88.62
165.11 3.1 48.034 0.031 90.19
164.30 3.1 47.757 0.019 90.11

25 AR R 5 R LI ALEE 92.59% M0 bL, AHZEAN K, ZE BR 1) SR R AE T S b AR,
ToET T HAER Y, S TTE R SE, e — 22 5w R G

L AR IR SR B ] 5 R, BT BUE Y, g R 2R R Buck FLER T SCE I
Half-Bridge 4%, 55 Z&MTHES R 5.

Figure S. Circuit thermal imaging diagram

Bl 5. mEEAMEE

1 6 JyJE 2% Half-Bridge HLE DIRITRAE V2. V3 HMIMRIETE . BT LA AN TFORAEAE — AN 1Y)
WFETR I8, A EA N 43%.
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Figure 6. Gate waveforms of V2 and V3
B 6. V2. V3 HiRIE R

7 8 AN ORE V2 MR AR T, R V3 B AR . R aT DUE %
B V2. V3 Al DASEELE R e, SR R T o TAE

Figure 7. Waveforms of V2 gate (blue) and source (green)

& 7. V2 iR (EE e FLRR (LR E)E R

Figure 8. Waveform of V3 gate (green) and drain (yellow)
& 8. V3 iR (4R &) MRR(RE)RF

KAz feds i 3N 10,000 uF FIAPE G, JFER R, MG IER TR, K 9 Nl gk filn &
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A B Y RO o RIS SRR WA B AT DA Ry 1 R R I 5] 3RS Sl A A e AR
AR ERERE A

Figure 9. Voltage waveform during repeated startup with a 10,000
uF capacitive load

9. ¥ 10,000 pF BRI EES BT ERF
T IGAUE R IS TERE, W T AR 75%10 BRAE . 50%10 I HLER I ShAR I N, I 4 S
K10 Biome BRI RUE , R 8O AE RS, i s ETHIEEE L8 1.7V, IREI 2924 700 ps,
T 45 R B AR U AE SO AR BRI i R B THIRFE AN T 5%, IF HRe iR Rk SR e, Bhas
PERE R I -

i g g R e Mixed Signal Dsciloscope 4GS8ass T =T

-1001s  1.000%

Figure 10. Dynamic response when 75%/0—50%Io
B 10. 75%Io—50%1o B BIRNZSE 2

5. B4

AR T —Fp T DPL KIDRBOE 6181 DC/DC 28488, AR 338 ] Buck + Half-Bridge 25k
s, TR KA B A AR, B TR EIE R, BT RLZKEH 10,000 pF AR, IF
T o3 FL % A BN 5L RS FE B TR B R . AR ST S AR B 1 B S AT R S, JRIET TR
B IRHIE o A0 28 SRR B 12 A e 38 5 TR AR 3836 R BT R, I AT DURAE R B A I 71 3K
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