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20 kn;mn OSC|IIators has been§ undufy -obverse: and r.everse sides :
¥especf|vely of a restr1cted and it is the object of the present known
| aminaff - quartz crystal oscillator 70 invention to provide an oscillator
mhose ,produced by etching, frequency of oscillation can be adjusted to a

electrlcal connectlons to the OSC|IIator of 25 Accordlng to the present
i nventifon, to Figures 2a and 2b and indicating the which however the

i nventiton is in no way ;: directions of the electric fields thereinin 75
restridted, there is prOV|ded a lamnar reldtion to thé axes of the .
crystau, guartz crystal osci k| ator. whi ch has been . Figures 3a and 3b are
pl an vifews of the:made by an etching process -and which ii's obverse and
reversq sides respectlvely of 30 provided with at |east one el ectrode on .
each tanother known |am nar quartz crystal of its obverse and reverse-

surfacgqs, the. .oscillator produced by etching, 80 .oscillator being
provi ddd on at |least one of - Figure 3c is a diagramillustrating.the its
side syrfaces with a side eléectrode which is electrical connections to the
oscill gtor of electrically c¢onnected to respective Figures 3a and 3b
indgicating the 35 electrodes on the obverse and reverse directions of
the eldtric fields therein in surfaces. : rel ati on
to thefaxes of -the crystal, . 85 The or each side el ectrode has '
prefergbly . Figures 4a and 4b are pl an views of the béen produced by

sputterfing the obverse - obverse and reverse sides respectively of a and .
reversg surfaces bei ng masked duri:ng |aminar. quartz crystal,030|llator_
accordifng 40. said sputtering to prevent the formation of to the present

i nventifon, short :circuits between the varlous Flgure AC is a di agram
iIIustrbtlng the 90 el ectrodes. “electrical
connect}i ons to the oscillator of The oscil I at.or is preferably of - tuni ng

fork JFigures 4a and 4b and indicating the shape and has two tines. Thus
there rfay be directions of the electric fields thereinin 45. a plurality _ |
of obvdrse and reverse electrodes relation to the axes of the crystal,

each off which extends anta_each of the said...Figure 5 is a graph th\l\‘__p_g__
the extents fo 95 tines. : - mhlcpjkhe
frequencies pf the osci |l ators of Nbreover each of the tines _- &
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) %éCTIFator an@ ihe ove'}all sha_pe of t_hu_e _5a 5@ S| miatly, thes reverse,‘
sTdle. 6f the oscilFatdr. A= kifown: :et ¢ffi hg inet Hod for':bSCliFatDr 5iFs = |

p rdvi ded; with twe el ectrodes WBnufacturlng such an dscillatar Gonprlses é,
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,stal sheet ‘a el ectrodesi 6,! 7! ahd each of Wwhiich iext ends 50
th¢ thin fwln1befng carrosi bn iregi stant iin ¢ The eleetrical connectfons
tofl Th& ré’spéct off t e t £ icryst ai et chint® whiich | Dscil FatHr of SriJures
3a Jfand—sb—are Tshown: ueed onthie yuartz” cryst ﬁ'sheet,ﬁfornTng Fygure"

3c) AsS =i Bl be seen: frio Eagure 3¢y i phot 0-x esi st inatierial i ghaped asg: 3
Ilctrodes the dEregtlons.oL the;éleptrlc:fhelds Bhich aré 55  off the éfl

co ductlve th|n fl|ﬂ] etchlng the. produced .in the, oscillator 5 ; -

dufling 120 guartz cry sheet excepi at=thei portiion: operiationi have: -

her éof | covered by: t ke conducilve thln fllm
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1, 60,846  icoAstructi on and consequently an: OSC|IIator OSC|IIat

ob a;ned by a ime¢hani cal ipybcess.i .a$ shomngln Fi gugés 3a agd 3b hag a I

fis, :as” w 1.1.ibeideen.cledrly. fromEigure 3¢, inpetance. 18 motiof. . and. [ &
hluher when the ostcillatoriof Figuies 4a and 4b |s,eqU|vaIent capaeltance

C Jthan that shown':electrically connected as shownitherein,; 5 in:Figure

2. Howeyer, ! the 'equivalenti electric fields are generated ‘as |nd|cated by

70 capaC|tance C, iof. thei oscillator theé arrows, which are nmore or |ess

paflal | @ shiown in :Figure i3 is very snall_by to the X axiis. As a result,

' th| qufvalent conparison with a known rel atively | drge capacitance of the
osdli | lalor of Figures 4a quartz crystal oscillatori whichi{ is and 4b is
velly migh better than that of the 10 manufactured By a mechanical, ias |
opwosed“ osillatoriof Figutes 3a and 3b. This nmakes it 75ito a i J
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1

phgt o- et chi hg, process, andiis thusi possiblie to inérease the extenti to
whifich the constituted by tuning fork type quartz oscillating frequency of
oscillator can be crystal oscillator having electrodes on varied.
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Qesc i bed Enore fuIIy belom1 the S|de ki nd shomn iniFiguré 3, has a
very| much electrodes 10, Ilihave ‘been produced by §|ncreased tangeg
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of, the |ki nd shomn 1n Flgures 3a and 3b, the reverse surfaces ‘the i
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varioug el ectrodes; result that the si de eIectrodes 10 11: are
appropiri ately el ectricalily connected to the i3. Ani OSC|IIator ‘as clalned
in claijm!| of 2 obverseiand réversei surfaces. Cn theiotheri -in which the
escilldtor i§ of tuning: i or k 40 hand, the proyisioniof t hie nasks 16, i 17
ape gnd hag two tines. prevents slich sputteriing frontg|V|ng riise to 4.
An oscill | atof as cIalned inckaim3iin 200 shdrt circuitis between the
vari oug whith there are a plurallty of obverse and electrodes '
reverse el ectrodesi each iof which extends i{The mdde of manufiact ur é shomm in
onto egch of ithe said tiines. 45 Fipure 6 has the foIIomrng advantages -
‘5. An cSC|IIator as claiimed i h claim3 ori 4 1. iLami nar quartz criystal i
oscillators tan iin which each of the tines isiprovided with a 205 be!
mass- pjoduced because ]USt aiter they side eIectrode whi ch extendsionto
si de have been etched, a batch of such sutfaces: of t he respectlve tine
whi ch -fface OSC|IIators can haye their side eIectrodes t owar ds and away
fromthe other tine. 50! forned srnultaneously by sputteriing. 3 6. An
oscillator as claiimed iin anyi2. The si dég eIectrodes 10, ll can: be :
precedifng claimin mhlch the oscrTTator s 110 formed—boton—tHe—rwar-et-y—|

and [outwey ontected—r—af—oseH+ati-Rg—eirecuitwhich is facing surfaces -

of each of the [tinesiand the :provided wiith varlable capacltance meansg
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