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Abstract

X-ray radiation leaked from Plasma Based Jon Implantation and deposition apparatus
was measured with an ionization-chamber type dose-rate meter, a Geiger-Miiller counter,
and different pocket-type electronic dose meters. Intermittent RF plasma was generated in
a stainless steel-made vacuum chamber. The negative pulse bias (—1~-25 kV) was
applied to a stainless steel target after the RF plasma was intermitted, The measurement
results showed following facts. (1) X-ray is generated in the apparatus chamber. (2) The
X-ray can leak through glass window ard O-ring vacuum seal, (3) X-ray dose rate
increases with increasing the absolute value of pulse bias voltage. (4) Directivity of
leaked X-ray depends on target shape and the apparatus structure around the leak points,
(5) Leaked X-ray can be-easily reduced by using Al plate and sufficiently shielded by
using Fe plate, Furthermore, X-ray radiated from Cu plate target was demonstrated to be
used the shadow image record of a nut on negative.
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Fig. 1. Experimental apparatus
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TIXIDREENTT RRMEEMREI Table 1. Experimental conditions.

RECZITIILET, 75 A<BEENA T AH

Introduct Ar (vol io, 50:50
EEE ZSRTES EOOIRBD BB SF g B (volume fatio S0:50)
DOFEEEHE Table 1 17T, N1 T AEBRER, Pressure 0.3Pa -
“1~=25kV &L 7, RF plasma Frequency: 13.56 MHz
F—iy b NI B, EENSEAR Power: 30 W
. Duration time: 100 ps
NEAT VAR T FREEEAN = pice bias Voltage: 125 KV
20mmo) RO TFTFTRELE. F—F v Pulsc width: 5 ps

M, 2L ABOAAER, maSR B Time delay of bias apply | 50 ps pulse width
FEROBOEANE. CNEE Fig2 IR — gl fequency | 1,000 pps

T FNFNOLBICEEZH 30 mm ODAT >~ 05

L AT B2 SR A CH B, _ A
BEORD, N FABEEY —5y M @‘g lg a
ALZERTE UUVAEERMMREOFLME : X L A N
RORERE BT S EDICEEMCAND) g '% /ﬁ: —
EDBIHEE Fig.3 IRT, SVANA 7 ARE =0
{(a) Hexagon pole (b} Square pole (c) Plate

(EXHE) oEmEEbicy—5'y MR (&
AHE) AREEROICENT S EHM5,

Fig. 2. Various targets,

—103—




Journal of IAPS 7oA ILRABEE Vol.10 Dec. 2002

Table 2. X-ray radiation measurement devices.

Measurement device Maker Model Specification Abbreviation
Ienization-chamber Aloka ICS-311 Dose-rate (Sv/h) IC8
Geiger-Miiller counter Aloka TGS-121  Count of incident X-ray (cps) ™ (Max:1,000 cps) GMS
Electronic dose meter Aloka  PMD-117  X-ray dosage (uSv) over 20 keV DM20
Electronic dose meter Aloka  ADM-102  X-ray dosage (nSv) over 40 keV DM40

! Aluminum cap was removed
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