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RF-COQO, laser RF power supply monitoring platform
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Abstract: RF power supply is an important component in RF-CO, laser. During the development of a new RF-
CO, laser, due to the mismatch between the laser load and the RF power supply, the power tube of the RF power
amplifier is easy to break down and burn out in the debugging process. In order to solve this problem, a RF power
supply monitoring platform for RF-CO, laser, which integrated data acquisition, automatic protection control and
visualization technology, was designed. The platform adopted a combination of software and hardware, a control
module was embedded in the RF power supply, a data acquisition system and automatic protection system were
set up, and combined with the circuit design software platform, the RF power supply data acquisition and
protection control was completed. The experimental test shows that the platform can effectively avoid the damage
of the power tube of the RF power supply, realize the automatic protection of the RF power supply, complete the
data acquisition and remote protection control of the RF power supply system, shorten the debugging period of
the RF-CO, laser, and improve the development efficiency of the whole machine.
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Tab.1 Power tube characteristic parameters

Characteristic Value
Vas/V 10
Ips/A 30
Pou/ W 1250

D 74%
Gpg/dB 27
Frequency/MHz 81.36
Temperature/°C —60-150

xR2 RGHRESH

Tab.2 System configuration parameters

Parameter Value
Baud rate/bit 115200
Serial port COMS
Traffic rate/us 0.5
Current threshold/A 13
Temperature threshold/°C 100
Reflected voltage/V 5
Incident voltage/V 5
Reflection coefficient 1
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Fig.8 Monitoring results when data is normal
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Fig.9 Monitoring results when data is abnormal

BGRT, ETE DX 04 S v e il 4 i 1T A G e R i
2k, T b R I oty 2 ok T R E 1 B A2k A et
SUBCE DXn] LA, CEHIR AR LI 13.94 A, RO
JE A 3.803 V, ASFHLE N 3.690 V., Al LA H, ILAT:
V, _ Vaw _3.803V
Vi, Vg 3.690V

S5t BB Ty > 1, A L 3 Ly = 13.94 A> 13 A,
I T B BIE SR, IR B T S IR A AR 1 4R
PF, WS- F Sl Ry CRA L, OGS IR, G
VR O ) ] 10 IR

ML 10 Hhaf DL S 5 28 558 06 W i 1z B ] Oy
0.96 s, 378 = TR S A IS [] o G A% B 40 b 5 T
R BAN S B AR 1, A BURE S

I, R FIZF 6 34T RF-CO, OGRS T & 83,
2P B RERS B shAb BREUE , KR4 & RF-CO, BOGHER
PN &

r;m = =1.031>1 (9)

10 W 7 Hsf 7]

Fig.10 Time to turn off the response

4 4 &

SCH LT RE-CO, BOGES 19 TF K I A, AR 4
HOE T ATESE, B T R AR M W 4, it
T —% RF-CO, OGS I8 i 6. %76
PL STM32 JF Je Al S 55 il A% o, o S5 A0 P, T8 %) 80 R
e BHIB S R R A MG . Gl 5B A S
LT 2598

(1) % 5 fEAS7E RF-CO, BOE A IE % TAERT, 58
JSURR A M 1 S SR R R SIS 4 T AR B A
154 RF-CO, WO f 5 i 5B L 90 e B B 30 ¢
W7 S A0 P U, 5 IR e LA, B TLRD B N Ay i 7 B )
AR REE20.96 s 1Y FEL I I B ]

(2) V-5 ST S RS SR S N A Bh
Pl 9 — 1R 1k, 458508 /0 RF-CO, #0#8 1 & 183t
T e S T A B RE, (AR B TR BUMLEEANE
SR, KIE4% T RF-CO, OGRS BT & A

() i%F B RIS ] T 2 Fh U R 55 5K 9 RF-CO,
WOGIR T R IR . X TR ) 2% RF-CO, HOL R,
LR 20T 6 76 8 e e R I A 1 R T
SCHIZ RF-CO, ot an &4 | P iy 7 & i

AN, SRR T IiREN, B& £ f RF-CO,
WOCESITAT R WU 1, J5 8228 5 5 4k 223205 Il 1Y
WHoE.

S 3k

[11  Wojaczck D A, Plinski E F, Witkowski J S. Thermodynamic and
optical parameters of the RF pluse excited slab-waveguide CO,

laser [J]. Optica Applicata, 2005, 35(2): 215-224.

20210035-6



s Gk A2

% S2 A www.irla.cn % 50 A&
[2] Kobayashi S, Terai K. 1 kW slab CO, laser excited by a self- based on BP neural network[D]. Tianjin: Tianjin University of

excited RF generator [C]//Proceedings of SPIE, 1997, 3092: 15-
30.

Abram R, Hall D R. 2-didmensional waveguide CO, laser arrays
and beam reforming [C]/GCL/HPL’96, 1996: 25-30.

Liu Juan. Excitation characteristics of high power RF carbon
dioxide laser[D]. Wuhan: Huazhong University of Science and
Technology, 2009. (in Chinese)

Ma Ke. Study on high frequency power supply control system of
gas discharge laser[D]. Wuhan: Huazhong University of Science
and Technology, 2017. (in Chinese)

Joseph J C. Radio Frequency Circuit Design [M]. He Jin,
translated. Beijing: Science Press, 2007: 3-11. (in Chinese)

Cao Fengguang, Zhang Deling, Wang Xinbing, et al. Impedance
matching study in RF power supply [J]. Applied Laser, 2005,
25(2): 102-136. (in Chinese)

Wang H Q, Meng F J, Guo L H, et al. High power TEA CO,
laser control system based on DSP [J]. Chinese Optics, 2020,
4(4): 411-417. (in Chinese)

Dong Weihao, Design of automatic impedance matching system

[10]

[11]

[12]

[13]

[14]

20210035-7

Technology, 2019. (in Chinese)

Lin G J, Zhan T, Li J W, et al. Research and development of
digital RF power supply network automatic matcher [J].
Technological Innovation and Application, 2016, 1: 116-117.
(in Chinese)

Zhang K F, Jiang T, Shao L, et al. Research on LD precision
temperature control based on a new fuzzy PID control unit [J].
Optical Precision Engineering, 2017, 25(3): 648-655. (in
Chinese)

Zhang Long, Chen Jiansheng, Gao Jing, et al. Design of power
supply and temperature control system for high-power
semiconductor laser [J]. Infrared and Laser Engineering, 2018,
47(10): 1005003. (in Chinese)

Han Yue, Cong M F, Li Ke, et al. Stability analysis and design
of radio frequency power amplifiers [J]. Microelectronics &
Computers, 2018, 35(10): 72-74. (in Chinese)

Pan B B, Liang Xu, Pan N, et al. An excimer laser control
system based on LabVIEW [J]. Chinese Optics, 2020, 44(3):
343-348. (in Chinese)


https://doi.org/10.3788/OPE.20172503.0648
https://doi.org/10.3788/IRLA201847.1005003
https://doi.org/10.3788/OPE.20172503.0648
https://doi.org/10.3788/IRLA201847.1005003
https://doi.org/10.3788/OPE.20172503.0648
https://doi.org/10.3788/IRLA201847.1005003

	0 引　言
	1 设计原理
	1.1 射频电源特性分析
	1.2 监测点的选取
	1.2.1 入射电压、反射电压与反射系数
	1.2.2 功率管漏极电流和温度


	2 监测平台结构设计
	3 实验结果与分析
	4 结　论

