M9ETIMENAARTYIW TT 27 (21U 1) WNTIAN — LB W.A. 2565

BURAPHA SCIENCE JOURNAL Volume 27 (No.1) January — April 2022 UNANNIRE

N9IANAINULRRAUATLAURNNUUAINUTANRIFNILLLUNATNALADS
alnanasnlussuugyaindnglanisluagandlWinliduanu
The Carbon lon Energy Measurement in Pulse Filtered Cathodic Vacuum Arc Plasma

Source for Study the Influence of Negative Substrate Bias Voltage
fnsan tszdianes uay ARANA Uranay

Phatthrawet Buarabadthong and Nitisak Pasaja*
MATTWANG ALINENAART NWINEIAEINIIAITAIN
Department of Physics, Faculty of Science, Mahasarakham University
Received : 10 February 2021
Revised : 13 July 2021
Accepted : 2 August 2021

unAnea

a o dgl v o = dl o o o 1 o a o I8

NAssRlENI AN AR UNTUBN T ANANB R AU N LAAIN LDANAN AN LU LR AZH A2 TAN TN
- . i e & v o o L oA s a
Ananinluszuugruaynandundwidudouanalae i dandsnulesauiuuauinmieg ineAneavinazesnis
o QQJ v o U clld 1 1 [ 3 I'e ¥ o o o I'e dll q” o Y

TudaguanudasAndlniihaundsdedmasuafusulasau innisdanasnuafusulaseuiieduiugnludasiae
AnsTlFaus 0 D9 -80 Taad waziaAnuIAINaNIuATTUaulaaauluLFAaZTIaIAINAMNNANNadan 5N G el
WMATANNITANANILIEDDUAINTIIAT TINTTUIBNITTANANILASLEU AU ANALIB AT AINITTANAIINL
450 TuTlAT9UN7 LAMUNATY UIUIIAINITTANAIIIWANN 0, 200, 400, 600, 800 Laz 1000 lulasaunil uasain

'8 QI % ﬂy = 1 a a o Qy v A 6 = Qy 1
NITUIUNTIANTNENAUTY HAN19ANE WUTN BNBnarednisludaduaudoadndlwiln 0 Taas videTuinugnsieas
n37198 NasuAsuanleaaulAeat 20 alannaulnas wararlANANNINIUAINANANT AN a U lusa 19dy
Fuanuiinaw Tnenisludaduaudaa dnedlniln -80 Taasd azdannsadaAnas A fuaulaaauldilseunns 100
Aanmraulaas ANN1TANAIILATSUAL 1A UATNTINANTBIANNNANRAZRNITN LI ATNAIIIUATSUDY
Teeaulilflasundadlmindasinaiannunineiadensn douaanunuiwivaedleaauirlasuwlacly Inalutqs
1981 0 19 450 lutasaunil Failugaadusiuaenisenin anunuuiureslaseuiaidszunn 2.19x10' degnunar
1 =< a a iI | 1 % o I's 1 ] d‘
AT 9919487 450 D4 1000 Tulas3un Fafludounatauesnanuniewadensn ANANULILUTe9laaa A AT

TnafAwind 4.65x10' slagnuiafinms wazuadanngdaanan 1000 lulasduinassnaiunsnaniadansn aons

wnuiuredlesauaziiranasauiugudidonaannZugaas

AdAn  wellanadiamaiannanendn ; vadanatnulaeauuuuawumiag ; wassulassuaniuau

300



M9ETIMENAARTYIW TT 27 (21U 1) WNTIAN — LB W.A. 2565

BURAPHA SCIENCE JOURNAL Volume 27 (No.1) January — April 2022 UNANNIRE

Abstract

This research is concerned with the process of measuring carbon ion energy from the pulse-filtered
cathodic vacuum arc plasma source with the graphite as the cathode by using a retarding field ion energy
analysis probe. To study the influence of a negative voltage biasing on carbon ion energy. The substrate was
applied negative bias voltage from 0 to -80 V. To study the ion energy during the arc pulse plasma. The Time-
resolved technique was used to measure carbon ion energy, with a time resolution of the order of 450
microseconds. The delay time for measuring the ion energy was adjusted from 0, 200, 400, 600, 800, and 1000
microseconds after arc ignition. The experimental result was found that the carbon ion energy in the arc plasma
was dependent on substrate bias voltage, the carbon ion energy averages 20 eV when the substrate was biased
at 0 V or grounded substrate. The carbon ion energy will be increased as the negative voltage bias to the
substrate was increasing, where the carbon ion energy is 100 eV when the substrate was biased -80 V. The
results show that the ion energy does not change with the arc pulse width and the ion energy is 20 eV at the
grounded surface. The ion density changed with the arc pulse width, the ion density increased from 2.19x10"° m®

for the first 450 microseconds up to 4.65x10"® m™ for 450 to 1000 microseconds of the pulse width, and the ion

density was decreased to zero for the end of the pulse width.

Keywords : pulsed filtered cathodic vacuum arc ; time-resolved technique ; retarding field analysis ; pulse width
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