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Figure 10 is a frequency phase characteristic diagramof the AT-cut quartz
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4 Figures 15(a)-(e). Various other shapes may al so be enpl oyed. Although
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In the case of theltpwghme@m?gomge pdimedief thelpietantinedntiommalBses ATaustsdllacre,
preferably f8rf nehe expipatign mbesmlsarre oghsr thickaessshepe moges suchoas Bhent ogailipeqes. 63
surface because it has been experinentally confirned that' undul ati on tends
to occur in the frequency-tenperature characteristic¢ curve when the

addi tional nasses 3a etc. are forrred |n t he curved surface Although t he

I Y L " oy . o, v oy

wher eas t he &8idi t Ingh rasmfsrbeﬂ ‘d%“t tf‘af“!d“t fre§=? “tffepff fﬁt'f'ﬁdr ofi®d
rel ationship (2)0%3 ﬁ:ﬂ& g& glw (?re %&@ T lﬁﬂt%‘ﬁ%rﬁ g{nrvgo

elimnating a short - crrcurt vvrth t he supportrng spring even -
. ] Q 4

J
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5 As described in detail in the fore-going paragraphs, the additional nass
in accordance with the present invention has a non-circular shape or its
centke is spaced fromthe centre:of.the-quartz slice or both these+features
are conbi ned together; in order to suffrcrently separate the frequency 5

5 7Terr] 10 fromthe fundamental frequency [err] and thus al ways toSatisfy
t he relatlonshlp 10 15 . . { ‘J

15 under varying conditions by utilizing the fact that the piezo-el ric
effect3and the effect of addition ®fs8tB¥ additional nass over the 5 -
fundamental nmain-vibration are different fromthose over a group of n-tines

t he har noni C|es err con ce, ossi bl e to
el b1 PSR %éé%c i e o%rgﬁmﬁ‘ﬁ gﬂﬂi ‘rf@ renon’
si nmul ta‘rrecths lqyarta dlike b Bo mlé‘stdfe%mﬁi ed o ﬁ]Y@rd W the '
oper at i gn separat ghe frmewartz oscillator is st ab| | zed and | ts
characteristics beconme excellent. The prevention of the " abnornal 5
f riequency phenomdmon” can be effected nerely by changi ng the shape or the

pqsrtlon of the é‘vaporatlon mask Hence, the carrying out of the present

|nvent| uire e in the conventional production process
and is ?hetn gl’ee ‘%FFEWEF‘?“ 5"3' °§%ﬁ1ﬂ“§ alyays ;S%F%trswharelat@ﬂshmr cut qd8rtz
oscillator in accor dance with the present invention 25 works extrenely

wel | when connectfe@F a CMXS type integrated circuit not having a
frequerigy sel ection Circuit in its oscillation loop, and this fact vm |1

become norg ‘ﬁn&%nﬂﬂ aciie istiles of
the integ raaaﬁ %ﬁiamafae’t wdv A f%m%%ﬁeﬁx nﬁﬁ%&'ﬁ %E’iﬁéf é{omtgo 1. A
t hi ckness tl3¢sea|verrmg1 axrtimesmlmchalrm@uas thadingfséquéncieg £,0fIn aoﬁslmeiﬁa,eﬁs % shear node
quar t z 5o 3Eeblego m!}i":fll(/i’ e the pcaaense b Hiee wbaa ' of said
quartz Sl '(g egaat MC ?Mc 1 6916 of
said drivi gndﬁnﬂcfqu phetn amaeffe & REreRaN has. 'oQEh%' nmass

bei ng non-pofitiendfzthe e\amthmn mésb Hawe,the airyinp eutoof tiegm: emtamdn ievéronal nass

ber ggsgpacaf%%ﬂ& ?i‘h am“““%fﬁﬁ;a&éw%%ﬁ?ﬂ@?gywm u%;s and

w br ation uérhyesemmddlralhumtaﬂ tie loo il bed di’if:ea%legr oup of

n-fol d har hﬁbm esRORs Cl&‘nactfdétlcmfﬁtﬁentemte@lvmtmrfte%esmpr@éty t he

foll owsmg r y y

40 2. An asés, b b Odleois ;érlm e rtz osc1llatqr con, Gilist? ofthfkknesLs&ear modf agt gl ce has a

convex | ervsldlhoﬂaémesadtpmeﬂrawaﬂ tao eaf gpidt drivlm s,abe sh of eetor éachhan at its

peri pher als? Gsfi ) ﬁl_’:gg ngn-ci aq fd’Fm@sOf BPn $€'|l$i aqd iomll or 2

wher i n3sai s', ek eqlﬂ;ﬁéygi bg eﬁ%ﬁ gl(l;%lotég\g Eﬁ tor theonigj t udi nal
“direction fk WS-l Hasrh nycsmali antddd tnd@ 8Gk fdke)of the Z

axi s of thetlsfy @ﬁlfgﬂqwﬁngsmadovhlartz slice. 4. An oscillator as cl a| med in
claim 3. wherein each of said driving el ectrodes has an outwardly extending
el ectréade which |f§4=ff9£rred to extend in a direction intersecting atgyight 50
angl es the Iongltudlﬁal direction of the or each sai d addltlonal nmass.

50 5. An 03£| | ato %E,tsga %ﬁa rre n i‘&},ﬁ qE ai td%rtér ice has a
pl ano- conygie SRS adger E‘}%% d on the

pl ane @rrégaibe AIfosSiﬂdtd' :ild:&hﬁeli lﬁlclaﬁtﬁlo 2 wRerln esalis trRslRrsay argsz

osci | | at orelosle&wt mlvnxith‘ynaisllr@w!eihnlbeﬁh;m smenmallbgdaﬂﬂl tolthe @feemanruﬁe to any of

Flgure38 $ e as Wi ngs.
Loures, o . Ahdid Bl L L ngs ‘gtéfé&é’?@'éﬁwgents

Li ncol 30 Hcanges thSOongltu mal direction of the or each sald additional ma86- 3 Halobor n,
60. London, Noreworrars £l tneérmrctarm h nsshsn aghm«;on@rxrsha@e by
Groydon PP m@% antl ac'%%%g ed by The
Paent O f lrefer,en&&o yt aaiga}esarg 3qg rom ch copl es
may beobt ai ned. 1 581 317
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operation of § 3 20 quartz osc lator is stabilized and its 5

conme excellent. The prevention of the "abnormal frequency
be effected; nerely by changi ng the shape or the position of
the/ev‘ mask. Hence, the carrying out of the present invention
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