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Temperature Rise in a Birefringent Substrate by RF Discharge Plasma
Koichi Takaki, Member, Kunioh Sayama, Student Member, Atsushi Takahashi, Student Member, Tamiya
Fujiwara, Member (Iwate University), Masakatsu Nagata, Member, Motoyuki Ono, Member (Fujikura
Ltd.), Muaffag Achmad Jani, Non-member (Iwate University)

Temperature rises of a birefringent substrate (LiNbOs) have been measured in an argon RF discharge

plasma. The measurement method is based on monitoring the variation of natural birefringence with

temperature by laser interferometry. Using this method, the dependence of substrate temperature rise on

applied RF power and gas pressure has been investigated. The evaluation of the temperature curves shows that

heat flux from the plasma towards the substrate is independent of time and temperature. The magnitude of

the flux differs largely from the applied power, and approximately (.49 of the power. By measuring electron

density, electron temperature and plasma potential with Langmuir probe, the energy of the ions incident on the

substrate is estimated. The ion flux towards the substrate is calculated from the energy of ions and is

compared with the measured heat flux. The dependence on the applied power is in approximate agreement

between those fluxes. The temperature distribution over the substrate thickness is simulated numerically using

the finite difference method.
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Fig.1. Schematic diagram of the experimental setup.
140 HETRDET ) UK (8/27) LERBEOBERTH
120 /// 3, 7V IR EBEOBEMRIERNTHD, (2)X085
100 J/ ZAEBEIELAY—HRLTWE, ZhiZ, BfERICLS
N 8 DEALDS dn iz & B LT/ E L, (3)Ri
n BB RO TH b, BROEE 25179 Y YR
S 60 0.74°COBMRE LRIZRIEL T,
S 3. EAROBEE
20

WERBNPEZTRE (10°Torr) XL, RFENZE
00 20 40 60 30 100 ALTH I X=BEE LT NIEEREROR 7Y
AT[T] SODBENG NI L RENDT, 2D 6 REEHK

M2 HEREE:7)YIROBHR
Fig. 2. Relationship between substrate tempera-
ture and number of fringes.
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Fig. 5. Substrate temperature rises with water-
cooling electrode.
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