e T —— C——

N

n11ﬂ1=qniquﬂuﬁin11ﬂhunqh1nn§1un11fnn11unu1un1ﬁiuu1i_ :

AULINENINEINS
TN INLAY

A
iﬂnu:lnuf 1 uﬂ1uuu1uﬂin11ﬂnu1nﬁuningn15nu1n1ﬁn1unﬁﬁhﬁn
' madsnand
Tuninu1dy yasnsdumring dy
n.A. 2532
ISBN 974-576-568-6

AsAndvoetiuininedy 1ﬂ1a1n1ﬁun1ﬁnu1§u

015409
A ST 110200587

44



APPLICATION OF OSCILLATION PROPERTY OF QUARTZ IN THICKNESS
MONITORING OF THIN FILM

ﬂumwmwmn'ﬁ
ammnwummma Bwizenents for

the Degree of Master of Science
Department of Physics
Graduate School
Chulalongkorn University
1989
i ISBN 974-576-568-6



Wt Snutimig n'ﬁu'i:qnﬁmﬁnwﬂuuﬂimﬂwﬁ

WS TAAIIMYD S AN
0y T T
IRGELR Wand

'
01sEiing  soemansansd es.fwie thesgu, ph.o.

LA Ny Ay IRINS
ummiﬁnnmuuﬁham 5 \
\ \ '!.

g!;;;rH1ﬂﬂ nuunﬂnuuﬁnﬂ1unuunuuutﬁuﬂ1unui

- ... AOUAUGER INYAY

4y 4 ‘c“’d- . USE6IUNTSHNTS

i i
A RsIN5H)

21.... ownsemuton
*11!“]

ﬂutl’mﬁm?.........

LR LA ni"l"n“.i

awwaﬂn'ﬁﬁfwﬂﬁﬁmﬁ‘ﬁ
i

@R R R R R W R W E RS EEE R R R R R B ﬂ:‘i"uﬂ'l‘i
(509AIN519N5E ung SAsINd)



Yaiduatiinmaade monivud mulunseudiSumintuandudun

wdull  AnAuag :mrﬂtxpni'anInﬂﬂu{:—{mnﬂrﬁumtfmawumﬁm*u‘ s
(APPLICATION OF OSCILLATION PROPERTY OF QUARTZ IN THICKNESS MONITOR-
ING OF THIN FIDM)HUfnw : *h.av. oYy Guoasy, 102 i :

ms Adunfatifigayamno fofnwr m sus synidsniaim s dusoimaondlund s fanansmma

©04fRU 1001 Tanseasr N7 st o Tave T A¥D1 5L MY TruonAtdnnisfian  Aaaall s Touumd
vosufnAIondasanas  Hofinmsifbanadirng @ wlmneoadunBn  usslndsaaia¥oifionsan
il TaulduBinaaond: T afosfugiast BunTUrunts W latArAosfaL morane rfunanstl s T-
] uamﬂuutﬂﬂwwmnﬂﬂﬁuﬂ '

ardammuoavotueudlan Uaival uuen

uR=tufAnA 17 - andhmedor Jrunsd  TAun1smeasdssivuTans
UCTTIORT I TTERRRTI IR pepert T S gan T2 mufina T URuuuUaaAsn g " M
voina it T Idunniduoss : mrﬂ'q_n'unui'qu'imsuﬂmu'wmpﬂ

vy (d4lnal Aus voauaaf fugnt unlon iUt oy

L FoutUnast YBouudaananag 0o Tl SUOUL B M nsusmuneosfiaaimainunasey
Aasunasions vt vu Bulmvphs Widtnwtaaroadie o daMSuIUL B Ay Wamasaeny’
vofimfiainiaave e -” : - ;nﬂﬁaﬂ‘}umnmnunﬂMuﬂn{mmﬁ

W Wrunsy i ffor miaaanaasan
N avsvuuEA lanSngmily  uasLUFuuL Buu
WuatfiAn1na L Auathmodun oy

tHoviu Bupraitui oy wagits
aons lowudasmaa®  uasgfio:

- Ly . o -
AT S DNI AL Rman A uA’ 4 0M0f ADT

oY L
AN TAUIIENENRY

main %08 owiodoiian W/ b

mndn__nd -‘[ 2
UmsAnw 2531 muileseorendimlinm 2 V’Ff’???r




viniduninmaade Imuiwud mulunsoudiduaniniv iy

PORNSUNTI JITJAENG : APPLICATION OF OSCILLATION PROPERTY OF QUARTZ
IN THICKNESS MONITORING OF THIN FILM. THESIS ADVISOR : ASSO.PROF.
BHIYAYO PANYARJUN, Ph.D. 102 pp.

The investigation was to apply the oscillation property of guartz in
thickness monitoring of thin film while eyaporating a metal in an evaporator,
on the principle that the resonance fregquency at which the guartz crystal
oscillates is lowered by the addition of material to its surface. An apparatus
to monitor film thickness was constructed by using a quartz crystal as the
basic sensoring element. A microcomputer program measured the frequency and
calculated the frequency change of the sensor crystal.

pig figs, were used as substrates., Each slides
were carefully weighed and re \“h ’ " e being deposited with copper., Each
ev n d ged, 0T i requ Senso
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was found to be approxime bration curve between the film
thickness calculated £ the film thickness calculated
from the frequency changs tte Sing the best value of the slope, the
constants in the compi€e dgram modifie Another set of evaporation
Process was carried oud in The sults were found to be consistent.
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