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Quasi-resonant triggering and preignition technology in flash-lamp of medical laser

MANG Cong ,YE Zhi-sheng ,ZHANG Gui-zhong ,REN Guo-quan ,SA Yu

(School of Precision Instrument and Optoelectronics Engineering, Tianjin University, Tianjin 300072, China)

Abstract: In order to restrict the power dissipation and electromagnetic interference when the flash-lamp-pumped system of

solid laser is at the time of burst and preignition, the technology of quasi-resonant triggering and preignition was developed. Based

on this technology ,a long-pulsed medical Nd: YAG laser was designed to meet the electromagnetic compatibility requirements of

national medical electrical equipment. Because parasitic parameters of the pulse transformer can not be eliminated , complicated

oscillation should occur in the circuit. Making use of this resonance characteristic of the pulse transformer, the triggering frequency

was adjusted the same as the resonant frequency, namely, quasi-resonant state, to ignite {lash-lamp. The experiments proved this

circuit was reliable and stable. The value of triggering-pulsed peak voltage could descend below 10kV, much lower than the

nominal triggering voltage, 16kV. The results show that the circuit completely meets the national electromagnetic compatibility

standards on medical electrical equipment.
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Fig. 1 Schematic diagram of pumping Kr lamp power in long-pulsed YAG

laser
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Fig.2 Quasi-resonani-lriggering and simmer circuit
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Fig.3 Multi-pulsed circuit and diagram of VO,l'v-S
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Fig.4 Waveform of triggering voltage at the mode of single pulse and multi pulse

a—single-pulsed triggering  b-—multi-pulsed triggering
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Fig.5 Waveform of triggering voltage at the mode of quasi-resonance
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Fig.6 Predigesting diagram of the model of transformer

Mo AR . B 6b L, RARW YR, L, &
ANRERBITE BRI SRR, L, Ry
JBGR, RRVIR LA, R, MK AEHBHTE
PR FRGEEB R, FRREESFKB A ITE
FHAE 5 C, , Cp 37 47 58 21400 45 K0 FH N 55 38 o A7 o B o
C,'M R FZFRABITE R BE W EFB T, F IR
ARV, C, L,y R, AR/, AT 20 FF BRI
TR RO R IR /D, 7E @ A T L, R,
AYWAR/N , AL VT B 2 5 BRI A TR 4848 Hn = 100, iFLA R, H
HWBRGEH I T 4> 22—, R 27, 40k g e
Ao AE SNRFYRA GG C', AT KB 6b
fAT AR N 6¢ FIrzs HL 3%

B FRLARR L, X TR L, , 72 Q, FFE[0 ~
0 JIS, REAL P R M AR F /0, TT 20 W R A e R, K T
6c AL Al Ta FTR SE B BE XK ~ 0 ],



194 A S

2009 44 H

AR T I R S

E IN \RR’: (== , K Lm/ RISE: =—C( LA
c [ONII] [’lwtw

[1-m [R'" [(7' “,;d 11.\ L.‘ IR [(. -+

L "Rz = 'E RE =_C'li
[~6] [,

Fig.7 Waveform of V and equivalent schematic
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