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Design of Narrow Pulse Laser Driving Power Supply Using GaN FET
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Abstract: The semiconductor laser drive circuit is difficult to adjust the laser light pulse at the low nanosecond level. In order to solve the

2. North Navigation Control Technology Co. , Ltd. , Bejing

problem., a driving scheme of semiconductor laser based on GaN high-speed semiconductor device is studied. The high-precision adjustment of
laser light pulse width and high repetition frequency can be realized. Firstly, a pre-sequence generation circuit based on Xilinx Zynq platform is
built to generate the output sequential signals with the characteristics of field programmable and low power consumption with the FPGA gate
circuit; Secondly. the energy storage is designed to Control the energy storage loop by driving a Gallium Nitride Field Effect Transistor (GaN
FET) as a switch; Finally, the precise modulation of laser pulse is realized at low nanosecond level. The experimental results are Validated and
analyzed, the driver circuit can stably output the laser pulse signals with adjustable pulse width of 3~200 ns, adjustable repetition frequency of
0~1 MHz, peak power of over 70 W and rise time of less than 5 ns.
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DDR_reset_n FIXED_TO_mio[53:0] FIXED_I0_mio[53:0]
DDR we n FIXED_I0 ps_clk FIXED_I0 ps_clk
FIXED_IO ddr_vrn FIXED I0 ps porb FIXED_I0 ps_porb

FIXED 10 ps srsth FIXED_10_ps_srsth
Zynq_design
ynq_cesig DDR_ras_n
DDR_reset_n
DDR_we_n
FIXED_IO_ddr_vrn

led_rgb[23:0]

U0 U000 0000000 00000000000 0000

PL_TimingPulse_generater Tining Pulse
2 Timing_Pulse gag_%ed )
key 1 ag_le | Tcd_b1_OBUF inst ag_leg .
key 2 flag led 2 I ~— 0 led bl
lcd_rgb[23:0] lcd bl \ﬁlF _
sys_clk > sys clk led_clk led clk
sys_rst_n > sys_rst_n Icd de lod de
uart_rxd > uart_rxd led_hs lcd_hs_OBUF_inst -
= Ted vs ] I~ 20 led_hs
uart txd \ﬁUF =
e Timing_Pulse_top led_vs_OBUF_inst
= I~ 0 led_vs
OBUF
uvart_txd

P14 R A TR R

BB MU www. jsjclykz. com



. 278 - AL a5 P

5 30 &

(a) VOt YKl LB
P15 SR N ik

LUT, R E#E#HT 4 49 CMT, 49 CMT & —4 MMCM
Hot. IR 32 DR L Z M Rn k. PRI
R A AR Bril, e BT AU AR B e
TSP S 5 AT PR 0 1) 52 2% 32 4 A0 RE I A7 3 R R e Bl T,
TR IPOR B . A B T ARy 1803 W B IR A AT 4n
xR,

#1 WEFAH

Resource Utilization Available Utilization %
LUT 681 53 200 1.28
FF 257 106 400 0.24
10 36 125 28.8
BUFG 3 32 9.38
MMCM 1 4 25.00

FPGA fi ik o {3 5 19 96 1 76 A0 G B0 AE . 35 50 1
THUCRRRAE o A2 B FUE 0 2 7 A /IR U 2 0 9 3 30
SRS IRIETE 1V RIs JF BLMEE (5 S 90 Rk (55
U BT WORAS . FPGA e if I B o 355 B 96 43 39 5
BAES ns. 10 ns W B AF S HEBOR YA BRIk
Wi 5 5.09 ns A 9. 98 ns WA 16 (), (b) Fim.

a"l/\/\,«w—-‘

(a) 5.09 nsfi 54 (b) 9.98 nsfs Sl
K16  FPGA B 5 ik of s 5 4 thy

ANk AN A Y N G e 1 3l % S 1 QU 1 K5 12
TR RS R RO 0 R B T, B A R
T2 RO S B R B . A A R R A
BWAE LT, ZVREHA TSR T 100 VL 2 A Y
FRds TR, Bl b RAORH 2. 76 20 VI {E R B R
1 P e VA S I O S N ot O R N A RS I
23.633 V, qduf i JEERILE 4.8 V2. WA 17 fiR.

JHEE FPGA i i iy B P 5 1 15 5, 358 0 6 Ik o i oy
fE 3 ns B, 24K gh %S AR S ARSI AR 240k 3.2
ns Jik 58 16 Bk an & 18 s .

WERILEENFEN 1 MHz, BESEE B 1000 ns
b, BRI GAE S 2 999. 17 ns B SR JHIAAE 19 Fi7R,

H1 5| 0 A e % o 2R R R R, FPGA it i i P

18 3.2 ns Gk i

e 2 T

K 19 1 MHz \EE M2, JEI 999. 17 ns SE ik npi 4

ok b B st AE AR K b D s BUR L (H e Sl e (E B A
L Z N JFAE 5 225 5 Ak BT A B 50 BB T AT BR
TE f5c 28 i 09 6 ik o 15 5 d5 IR bk o S8 BE T IX B 3. 2 ns, S
B B i AR AT PR T 5 1 MHz, LR 2578 1 ns DAL .
4 HRIE

AL S E S R . BETE A AT A ik b 9K Sl R IR R S RE
fig ik FPGA S 9 LSS F X i i 09 Bk ohoe A5 = #1479 7
S S i AT 6 K b i Bk SE e AR 0 3 ns, g Y
FARE R 1 MHz. 52 Bk vh 58 B2 R 4 T i 500 A) o RS
JEESICIE IR FY AT e O D 18 B R O o B RO AR
i 7 SRR R

TEA i A BE HL BT G B P A 38 8y GaN FET. B
SCHA RS PRTT K . A8 2 T RO & 9K 3l e % B Y BF
FEGT—ES% . Wit a4k 2 52 & FPGA 47 K
JBE B R By v g 1) A RE P T SR TSGR ph R e D AR A K
S R AR GENERESE — PP T . X EOG AR 1947 ) SRS %

EESE
(1] MR8, Mok, skikE. AT L SEREOLE 0 RE RN R
AERkpIR S g [J]. St A% TR, 2014, 22 (11): 3145

BB MU www. jsjclykz. com



%9 laa

. % —F GaN FET B2 bk of ot #3 3K 3h iE R g ik it . 279

-3151.

[2] tRFM. % A, KEEE. WOLTIHE AU = 7 K ol 8K 3l i 6
Wit [J]. 74k, 2017, 46 (SD). 23 -28.

L3]I X . 5T WO ik 2 U5 R Al 5 B9 BK R A DN &R 48 it
LJ]. FEpLI & 546, 2021, 29 (10): 55-59.

(4] 3EWm . FERAR, ZRAISR. ZEHHO0E B 8 = B b 295G f 1
ALV sHsEpL - 596 . 2022, 30 (1) 234 -238.

[5] ZHIFENG ZHANG, YUSHANG ZHAI, SU ZHANB, et al.
A novel method to drive semiconductor laser for optical frequen-
cy standard based on constant voltage source [J]. Optik - Inter-
national Journal for Light and Electron Optics, 2015, 126
(23): 3924 -3926.

[6] KAMUCHA G, Kompa G. High Resolution Hip-joint Socket
Imaging Using Pulsed Laser Radar [C] //European Microwave
Conference. IEEE. 2000.

[7] skamnvd, AR — B0 K S8 AT 98 09 2% ik o8O 25 9K 2l i BRI
(. #ob5 el T2#dE @, 2021, 58 (21): 150 - 155.

[8] WEN S, MAO W, JIE X, et al. Large current nanosecond
pulse generating circuit for driving semiconductor laser diode
[J]. Microwave and Optical Technology Letters, 2019, 61 (1
-3).

Lo farpek. B BOG IR 3 i Bk it (], Bk 5 TR,
2009 (21). 6532 -6535.

[10] A e, 2= &2, EHH. . &6k SEE0LS 0 R E
BERCF IR 3 s U5 3k [J]. Db %K % TR, 2010, 18
(7). 1629 - 1636.

110 #—Wl, JERIA, 52, . RIPFEFEBOCEH M &K

BERK obos s 3 [J/OLD. o Hi AR, 2022: 1-13 [2022-
04-07]. http: //kns. cnki. net/kems/detail/51. 1125. TN. 202
20406.1742. 002. html.

[12] mfoAs . DHER, sk, . 5T FPGA (1 a] i S 1K
WL UK B B Rt (). Woe4e AR, 2019, 40 (1): 115
-119.

[13] 3t 2HHg. GaN FET 454 . 9K sh Ko A ik [J].
oL T3 AR R, 2020, 46 (1) 22 -29.

[14] EF#H, B k. —F GaN FET JF 3¢ H &5 H 5 78 5K 8h 24 /9 %
5 szE [J]. ESREAR, 2016, 41 (9), 674 -678.

[15] P2, AF3CHR, M ER, . kS RBOGEE 9K b i m ot
Uy wl iAoy [J1. 48h 5806 LR, 2005 (5): 126 - 130.

[16] M. PR TL. ZEE&E. % MOEREER ARG HS %
B L1 v & 5 &6, 2018, 26 (12): 111
- 114.

[I7] BT, B K. B &, % SEMEEED)RELTH
Yook gy (1], M S5#HOE TR, 2019, 48 (2): 102 -106.

(18] s, {FH M, EHE., ¥ mEKPESHEGRIT 5%
w1, Ashikilgz, 2011, 32 (6): 80 -82.

(197 Ak, i fkof (s 5 W A3t X se 8 (D], KJE. fdbk
22021,

[20] Rger. PL/MEIEIRBNE L (e P= A wFsT (D] B .
Wil K2#, 2020.

[21] eSSz, SRy, Bk oh v B2 Lol 8 /9 LD 3K 3hik it [J].
e AR, 2020, 35 (3): 73-77.

[22] W . &%Ho0, TWIL. BT Zyng WEIERERZ ISR
5%t [J]. AR, 2019, 42 (2). 135 -141.

29,299,299,999,299,932,299,299,999,292,999,999,299,993, 999,999, 932,299,299,999,293,999,939,299, 993,299,999, 932,299, 999,999, 993,999,999, 999,992,999, 999, 999,993, 999,999, 992,999,999, 999,992,999, 999,299, 993,992

(#5259 TD)

C2] whmemd, o SF, & 8, S FET05E A ORI RE PEAL
[M]. dbxt. EBETL R, 2017.

(3] MAR. MMM E (M dtat. JbatHi2s i K K% iR
., 2017,

(4] 2 5%, LR, KRB, & REAEB RS X 5 B
w [J]. =T asifk. 2019, 38 (7). 7-10.

[5] BRI, Bidfhk, SARAE, . & WUk e & 4815 08 B 20 BE PEAG
RS HESR [J]. ks S84SR, 2020, 45 (8): 9-15.
(6] B4, ki A, RMEMH. KSR RME (1. EE

B, 2019, 40 (1) 118 -122.

[7] BW e, HBRKUWE, #h B, 25, PEALHEUS 7 ik R H 4 400
[M]. dbmt. EBE Tl RRAL, 2018,

(8]0 B, KRRz, F@&F, % BEAEEREI TSR g 87
mwtaE (1], KO S48 Es, 2016, 41 (11D 51 -55.

[9] % B, TR, mRE. RO IER P58 r 7k R A
R A [T]. k) S48 #E S, 2020, 45 (3): 75 -
80, 85.

[10] %k B, ®Ham, A K, % ETHASGKENSURES
Hefs R B RE I PP [J). e #5405 5, 2020, 42 (D).
95 - 100.

(117 Aoz, o V. T4 55 40 0% 256 4% 4 B2 18 0 1 A F 5%
()], BB A, 2014, 42 (4): 154 -159.

[12] ke, Bidnads, 2= &, 3T FAHP #& B0ikE & 14 B bE
TG (1], $e¥EEG S50 E, 2021, 43 (6): 71-77,

(137 PR, RTar, W, WAL & 08 B Ak 1 oF A4 1] 0 5%
[J]. M4k, 2013 (3). 49-52, 20.

(147 b B8, RKF, T, % BARER M T EEd
LI, &ML 56, 2016, 24 (3): 1-3, 7.

[15] ZEHH, Xg, HRE, % T ADC ki 5 R
GiRREVEAL (D] PSR HLIN & 540, 2022, 30 (4): 142
- 148.

(167 %, K ., FESH. EMREE N 50K AEE A 7 5 0
7 [1]. EEEBESFRSETH, 2006, 20 (4): 35-39.

C17] @AIA, WaEim, BRI, . JET W o0 o0 A ik i i 25 5 il
NAWEAL I [T] K SRS, 2020, 45 (4).
115 -119.

(187 FHEMH . Byl as, TEALH. 4 4 16 0% 1 HE Fr 52 ik 1k 3 45607
AL Uit/ #r (1], #Mrfd T2, 2021, 2 (3). 25-27.
(19 & A, sizim. £ . % LT ERF 904290 10 & Bk
Mg Eae B (1], RETESE FHA, 2020,

42 (4): 878 - 886.

[20] ZE@EM. @ R, WHX. ETFHIEZEOESTERE S
Wrab BEE R WP 52 4538 [J/OLT]. KB & 3 5 45 4 22 . he-
tps://Kns. cnki. net/kems/detail /61. 1280, TJ. 20220331.

(21 B/NH, A I8, REFE. HERSESERRKGEITMNAR
Mg [J]. FEWTRERE M, 2016, 28 (4): 1-7.

[22] #&5iph, B W, B, % ERFOPMMRBESKR
SUER PP Fe bR A6 ik B gE ()], B Tk 4k, 2021, 11
(6): 238 -240.

BB MU www. jsjclykz. com





