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Study on energy stability for excimer laser skin therapeutic apparatus

Zhao Duliang'?, Li Wenjie'?, Liang Xu', Fang Xiaodong'?

(1. Anhui Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Hefei 230031, China;
2. University of Science and Technology of China, Hefei 230026, China)

Abstract: In order to meet output parameters, especially the stability of the laser energy requirements for
the 308 nm skin therapeutic apparatus, first of all, the laser energy attenuation model and proportional
integral (PI) algorithm based on energy compensation by the excitation voltage were established, its
theoretical analysis and simulation were compeleted. Secondly, the experimental research on excimer laser
was carried out which included high voltage excitation power supply and laser energy detection module
based on fast nondestructive photoelectric diode. Meanwhile, the experimental research on the relationship
between excitation voltage and output power, characteristics of laser energy attenuation and laser energy
stability properties with the introduction of PI algorithm was studied. The results show that the power
supply and energy detection module meet the PI algorithm control precision and response speed.
Meanwhile, the excimer laser output energy can still maintain a target energy within 17.5 mJ and energy
variance is slowly rising from 0.2% to 3% in the 10 million pulses after introducing the PI algorithm,
which well meets the usage requirements of excimer laser skin therapeutic apparatus.
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Fig.1 Model of the laser pulse energy

] 1(a) > Jah HE P 1 T A 4L B o A e RE
T il S H YR B A AR AR IR Bl S R R B, e
WIE T R, Rem B sh X Wi As K, O #s T kA
J& Y RE B 18 mJ I8 F 10.3 m), & P shPETH
2 5%; B 1(b) Mot as i hge = o 5o Al 2
(= i
1.3.2 PI fLixAE M0 iE

SIAPLB LG, PO WUl B T 94 A W i
W, R A FRE B 22 L OB AR i iR
RN 02 0.2, UG HL o 22 KV, W1 LG RE
HHEFRRERI N 17.5 mI, 76 PI & 46T b b
fl 4 .

E~N(VE,~i 15x10° +0.24x[V(i)-22]x
Qﬁﬁf) (8)

Pl Bk S8k, 1k, 0 R/NAL A B 5 %
TR MR PID ¥ il JR B S5 A 78 2 1, Y &,
0.2,k Sk 0.02 B SR IR RO T o 10 S R R
AE % DR UE oG 78 fr S BE O FR e Mk . BRI AS R N
K2 s,

mE 2) 5, 5l A PLE )G, BOLREEE R E
TERIGRRE R 17.5 m) i, REm P shE o HY s
12 BOtas TR B ROt E LA =, Higs
W 02 h 1.55%, &l 2(b) ki =BT, 5
Wb J2 B T AE PLAA L T WOl B R 2 BT, i
PRGN FE SRRV N AW AE 1 B2 = Rl B RO R R
SRAF 2 E N RG] R REE =0,

30

V(i)o.

(a)

-

Energy/mJ
[
(=3

—
(=3
T

(=]

0 2000 4000 6000 8000 10 000
Pulse number/10°

[
oo

[
=

[\
~
T

[
[

Excitation voltage/kV

[
(=]

4000 6000 8000 10000

Pulse number/10°

K 2 SIA PLE LG i f FLEE 2R

Fig.2 Simulation results after introducing the PI algorithm

0 2000

1206001-3



TNk TAE

% 12 21

www.irla.cn

% 46 %

2 ESTFHNEKIBT REiit

21 XWFE

X — & A EFA R 308 nm AE S T IO
JRIATT 2 G0 IO A8 AT SE I 5T

& 3 SHIRYY RSB E 20 B4 s il A |
b R AR R SRR R IO L IR OGSk AN
WO CET BRSSOy AR 5 mm K
1 000 mm 94" & A SE MBS B LR | S 41 35 ) %
K T0% ;5 SRR RSB Y SR FL G R B
Pl ¥ 2GR FH DSP S A, SEnt R BURE R 5
(S1)JFF AT R AME 58 e e B0l Fi Y5 R FH MR
SeEE I, AR TG R AR T, ROk R
FH K I HL B 45 4 S5 B0 A 2800 15 S0 (AR e AR 50
HI SR 4 0% s Be fE PR SK SR D PIN Ol Hs — A48 AL S
JS-1722, SEEZEFEEE /N, OG5 N E Sk
190~1 100 nm, % 55 M B, 3Rk B T otk &
B8 v, S B RE f ) FE S TSR I

Adding halogen gas module

! i
1
. ]
i Decompressor —| Electromagnetic Globe | Halogen !
! valve valve gas 1
e Y i
Fo——mmm— = -
1 Control module 54 !
Optical i Light-leaking o1
fiber |Excimer|: S1 | Control : Power Other
- system supply units
ti | Photoelectric 831
L__detector ___| el
Skin lesion

E-Replacing mixen| Touch screen
1 gas module | or PC

[ 3 308 nm #ES> T-HOL R KIGST R GE K
Fig.3 Schematic diagram of 308 nm excimer laser skin

treatment system

Power supply

TS R SN . R S
i 0, P

o =
i Absorption D, 1% ¥, D, Circuit
: loop | i 1t ' branch 1
: p,'¥ G N O —

[ RS e P ey 1 —
i | A —— | P ey ! £ —éHg |
! R, Ui . \ : ) & J L7
! Ahbsorption D, :ZS {." ! 2 T M,
! loop2  =—i J | .

ok -+ — Circuit
i D El— — — —;_‘—/_‘_\*‘_Db_ . branch 2
i o e

MR )7 & 19K, X &5 308 nm i)
T O BRIGIT RGP OGRS e AR 1 BT
NS
R1ERBESH

Tab.1 Laser parameters

Parameters Value
Working frequency/Hz 1-200
Pulse energy/mJ 10-30
Energy stability <3.5%
Pulse width/ns 30
Spot size/cm?® 1.5x15
Gas life/pulse 1.2x107
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