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Power unit controller for RF excited CO, laser

S. Messaoud, Guo Zhenhua, Xu Desheng
(National Laboratory of Laser Technology ,HUST ,Wuhan, 430074)

Abstract : In this pagper , we describe the desgn and function, gpplication of the power unit con-
troller for mini RF excited CO; laser , pulse width modulation (PWM) isthe convenient way to vary the
laser average output power from 1 % to 100 % of maximum.
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1 Introduction

The rapid development of RF laserteading to sgnificant application. Oneof the typica appli-
cation is marking and cutting, material cutting and marking seed is a function of power. With
processng eed directly proportiona to laser out put power , for any type of laser , a power unit
oontroller (PUC) must be provided. To efectively control output power of laser, pulse width
modulation (PWM) is used to vary the average voltage applied to the RF amplifier!*?! | which
control the RF drive applied to the laser electrodes and is a < a convenient way to vary the average
output power from 1% to 100 % of maximum. The laser output follows the modulation control

dgnal with a time constant of 10Qu s. o
R oscillator 40MHz
In the present paper , we describe the desgn o
. . . . ':‘:“'“' _swilchinﬁ_ ).'ffr mpmamﬁ
and function, application of the power unit con- Juwply clement ;m[lpli;irrl_-‘m““"i“g
troller for RF excited CO, laser®!. Synoptic T

schemaof the laser is shown in Figure 1. The os Hm-
cillator serves the radio-frequency of 40M Hz. More

. . . Fg.1 noptic schema of RF excited laser
information of low - power RF excited CO, laser 9.1 Syrop

can get from the references[4 6] in china.

2 Degription of synoptic schema

Synoptic schemaof PUC is givenin Figure 2. Power supply deliver 15V , 5V and - 5V DC
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respectively to the circuit. A fushble 0. 5A protectsthe circuit. I1C1 isthe master clock , either st
to 3,5, 10 and 14kHz with dip switch. The output waveform is gpproximately square. IC2 is
triggered by IC1 and providesfor the M s duration* tickle sgnal” required for RF CO; laser. The
duration of pulse can be adjusted the' tickle” dgnal isconnected to OR gate IC3. The other input
to this OR gate isfrom the variable duty cycle generator. Output from the OR gate goesto J3. It
can drive RF CO; laser. The triangular Sgna delivered by master clock IC1 isthen applied to a
comparator through buffer 1IC6. The other input of the comparator isaDC sgna corregponding to
the sdlected modes (Man, ANV , Gate) . The attenuator is used to attenuate the DC singa from
IC7 or IC8 to arange about 2.1V at input of 1C5. Whenever , the DC voltage sgnal exceeds the
triangular dgnal voltage the output of 1C5 goes T. T.L high levd.

15v 5 . In the ANV mode,
i ﬂ the externa control vol-
tage of 0 10V DC is
buffered by 1C9 to genera

+15v

te a high impedance input

& sl e Ll L= [ g — nede b and is then applied to the
o ok ,5{7"” v s input error amplifier 1C8
o \ 2 which compares control

@ﬁ voltage sgna to fixed re

- ference voltage. The error

Fig.2  Synoptic scherparof\, PUC is amplified and fed into

the input of comparator. In the Man-mode, the error amplifier compares the variation of manual
voltage to afixed reference voltage. Variation of modulation waveform with timeisgivenin Fg
ure 3 ,a:9gna ddivered from master clock I1C1 ;b :triangular Sgnal and DC sgnal from IC7 or 1C8
applied to the input of comparator 1C5;c:modulation waveform from the output comparator IC5
(duty cycle 25 %) ;d:modulation waveform from the output comparator |C5(duty cycle 75 %) .

Gate function, the and gate |C4 alows gating

—r u l——r_l— of al operating modes with external T. T.L dgna

that is connected to J2.

3 Experimental result

it

[t il f

i}
d Udng the All-metal CO, laser mading by our-
imm“mm ’lm mﬁﬁm 'mmm “ =lve here, measuremenF of out put laser power
have been made for a variety of vauesof duty cycle
Fig.3 Variation of modulation waveform with the and variety of vaues of DC ocontrol voltage with
time oontrol frequency ( f.) fixed. The results are

shown in Figure 5. The power measurement were made with a laser power meter (power wiz-
ard™ 250) and RF power under near perfect impedance matching condition. For duty cycle
greather than 50 %, water cooling is strongly recommended. The schematic diagram of the exper-
imenta is givenin Fgure 4.
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Figure 5a shows laser output power water cooling power wizard USA
vary proportionaly with duty cycle and Fig- laser
ur_e 5b shows the variation of output .power atout PUC oscilloscopyvp-
with DC control voltage, the power is pro- P ] 5512A national 100
gate anv modulation waveform

portionad to voltage applied, and risng to
maximum 13W and gill congtant. In the

other hand, we have got the Smilar results power supply 0~ 30V 2A
when f.=10kHz. Fig.4 Schematic diagram of the experimenta
16 16
- {3 —®- f=5kHz 2 g i‘é —o® 4  Conclusion
= 10 Z 10p
- 8 5 §f The PUC conr
] 3
E g’ § g trol laser average
2t (2) power by providing
=20 40 60 80 100 Z 4 6 8 10 a variable duty cy-
duty cycle( % ) voltage{ V) ce 5kHz sgnal to
Fig.5 Dependence of output power on duty cycle and DC control voltage the laser. Control
a—variation of output power with duty cyde at f. = 5kHz (manud mode) is from 1% to
b —variation of output power with DC control voltage (ANV node) at f.=5kHz 100 % of maxi mum
The manualy or remotely set power level can be gated DC 28 s““’"l:l P
by an externad T. T.L signa. The controller do pro- -al
vide tickle level that keeps the plasma preionized to l:l faser I—Lma;lrnl?i:?g
—PUC en
achieve fastest possble regponse. FOr_typica applicar output gate anv
tions of the laser for example as marking or cutting!**®! mr —raTos Trout cable
Wi
an external laser PUC is required. The PUC has been board—
desgned to provide necessary control of the laser output Fig.6 PUC interconnection diagram

from a remote ource. The power unit controller should be connected between the laser and the
marking head as shown in Figure 6.
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