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The Development of Power Supplies for Radio-Frequency Thermal Plasmas
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Abstract

This paper describes the development of the power supply for Radio-Frequency thermal plasmas. Induc-
tively coupled RF thermal plasmas are often used for atomic emission spectroscopy etc. RF power source
should be provided by a self-oscillation method, an amplifying method, a vacuum tube method and a semicon-
ductor method, etc. Applied usage dictates the frequency, the electrical power, the control method, the sta-
bilization method, the shield and the load matching circuit, among other things.
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Table 1 High frequency power source which uses solid-state component.
Classification High-frequency heating machine Radio broadcast transmitter | - tpelar:wspn?;ature ICP
Usage Induction heating or quench etc. Medium wave | UHF Television Semiconductor Light .
process. Mass analysis
Frequency 10 kHz 100 kHz 1~9 MHz 1 MHz 800 MHz 13.56 MHz 27.12 MHz
Output power 3 MW 100 kW 30 kW 50 kW 30 kW 5 kw 2 kW
Use element SCR S| Thyristor Transistor Transistor Transistor Transistor Transistor

5y VAY)EEATE, A MHz T, kW ob
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WEXHIZhoTwah,

—1

T

Fig. 1 TMO10 mode cavity: The cavity cell(1), diameter(D),

height(L), quartz tube(4).
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Fig.2 TEO1 mode cavity: The cavity cell(1), diameter (D), height
(L), electric field(E).
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Fig. 3 Microwave auto-matching system.
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ABRRERI L TARERRLDT, BER2ETS, H
B Q (Quality Factor) #H < LTHEEICEMEI® S &
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TeRMEBNC X o THERIEDSOT, BIREORE
BERLZTWER L2V, BEBORE, BEOY—
VNS BRE EEZEE SRR SR,
b) AifEh3EE T =

MDD DIZ 27T MHz F 2R LRGSR 7 7 X
I M—FEBEND D, BEBUIAKSHEHFRICL ) B
TRETHY, BREL TSI AT b—FPFERHENS,
RITLIZKETHMRHEEFRICLT, BERT I X<
RUEALERDH 5. BOBROEZREIIZHE, UBSD
WP ENG. T X7 b—FREHEEH K
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Table2 Vacuum tube for high frequency power source.

Maker—2utput 100 kW 300 kW 500 kW 1,000 kW
4 CW 4 CW 8973 4 CM 2500KG
100,000E 300,000G
Eimac f =110 30 110 130
TH—581 TH—573 TH-518 TH-539 Amplifvi
Thomson f®= 3@0) % ® 16290 ® éj) ® g;sfey:rr\‘g
RS RS RS RS
2054SK 2042SK 2074SK 2086SK
Siemens f£=30 30 30 30
YD-1212 YD-1342 Self
Richardson OIW) W Oscillation
£ =30 30 System
Maker—utput 5 kW 10 kW 30 kW 50 kW
YD—-1160 YD-1170 YD-1195 YD-1197
Richardson ?)3@0) gi?@ g’%o)@ %@ Self
RS—3010Cj RS—-3021-CL RS—-3026Cj RS—3061Cj O;(;!ltitrl:n
Siemens | D ® O® ®O® ®O®
f =150 120 120 30
f=The maximum operation frequency (MHz)
@ —Triode @ - Air cooling
@ —Tetrode @ - Water-cooled
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ERLTH5H. MBI EEBIRETH LD THEM &
OREEBICLTH, ABRREFXO LD 25 EAA
BRIAEL LT, HHBROHMEFIIELTES (656~
75%) B, EEILVEHECLEYIANIELR5.

Fig. 4 RF Power vs. Load Impedance.
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Fig. 5 Transistor power amplifier unit.
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RAZOREEFHLBT S X< F—FiF, KHEHE
PERENTWA, Fig lITRT I ERESRIE
L7zFERZ W, ZohRIE, TMO10 E— Fdh s Wity
IV IVIFEXETA Evnbhs., gAY (4)
ZBLTYA 70iEds, 7o A<IciEans, <42
OEBNPREL Y T IARORENEL L, 7
I AREDME)), WHEPMEICRS, LizdsT
HEYVRADOET T X< HEBITITES 2. BHOKH
T LCIR A 0B BN H 5. ZOKETE, TE
01— FEMEH Lz RSEZ 2, ZO0ULIIHES A
BEEBELTWYW (Fig22K) . ZoERIIME A

2. BRELERTS A<0EIFERERE

729

The Japan Society of Plasma Science and Nucl ear Fusion Research

R

Power

Signal  Matchiny
Monitor ¢ ¢

Isolator Detector Box

Mi
b o — Losa |
I VSWR<5 (5kW)
7
Pf  Pr
RS-232C _-), Control panel

Auto matching Equipment

Fig. 7 Microwave power source.
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