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Output characteristics of ac excited CO: laser

as adjusting ac phase angle and frequency
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Abstract - We propose pulsed CO: laser below
30W by the AC{60Hz) switching control of
leakage transformer primary which has some
advantage of cost and size compared to a
typical pulsed power supply. Pulse repetition
rate is adjusted from 5Hz to 60Hz to control
laser output. In this laser, a low voltage open
loop control for high voltage discharge circuit is
employed to avoid the HV sampling or
switching and high voltage leakage transformer
is used to convert rectified low voltage pulse to
high voltage one. A ZCS(Zero Cross Switch)
circuit and a PIC one-chip microprocessor are
used to control gate signal of SCR precisely.
The pulse repetition rate is limited by 60Hz
due to the frequency of AC line and a high
leakage inductance. The maximum laser output
was obtained about 23W at pulse repetition
rate of 60Hz, total gas mixture of CO2/Nz/He
= 1/9/15, SCR gate trigger angle 90" , and
total pressure of 18Torr
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Fig. 3 Laser output characteristics as
the change of repetition rate

3-2. 7kx Efulo] e Hojx & 54

257

WCO NyiHe=1:2:15
BCO,:Ny:Ho=1:4:15
03¢0, NpiHe=1:9:15 y

Tolal Pressure © 18 Torr i

20

Laser Output {W}

5 10 20 30 40 80
Pulse Repetition Rate [Hz]

a8 4 72 £l O oy S35H
Fig. 4 Laser output characteristics as
gos mixture

ag 4& Folx 8ol F L Hx WEg
60Hz, % ¥ 18 Torr. SCR A°E EIA =%
Z 90 °9  As  AAGYAM  N.o ulgd
CO2/N2/He = (1/2/15), (1/4/15), (1/9/15)
Zol geishis g2 wEZd W doA 2¥& &
2% oo},

CO2/Na2/He = 1/9/15 ojx9] &8¢ ohg % A%
MR} A 30%AE FUES ¢ F 4. 99
A% Aol EZFHZE COx/Ny/He = 1/9/15%14]
oA Z¥ol &L AL OE F FH9 EFPuEG
N29 Hl$o] ¥7] fEoitd, 3y B4 Noo Wl §
ol ¥tixn slA gold A&l FuUHE AL ohldg
60Hz A =9 WHEZAME CO/No/He = 1/9/15 *
oA Nool lgo] HAA 24 Aoy wadn,

3-3. SCR Aol E2|AH £EZo] =E 2old &
2 854

a9 5% "2 BHEE 60Hz, ¥34E 18Torr, 7t
E8H COx/N2/He=1/9/15,914 SCR A°lE EgHA
EEH4E 30" <A 145" 74 157 A AFAIIRAM 4
¥ F3 2824 90° oA Aol 28 E 9€ 4
o

n
v

AN
A

=
4

Laser Qutput [W]
>
-

(%4

0 ,
15 30 45 60 75 90 108 120 135 150
SCR Trigger Angle{8]

2% 5 SCR A9E EdA S8 e
#olA &4 54
Fig. 5 Laser output characteristics as
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