-4 MAR 2004 | ELECTRONI C COVPONENT * AND METHOD FOR MANUFACTURI NG, TH aﬁzﬁ
TECHNI CAL FI ELD The present invention relates to a SAW(Surfa_ed} MA@

Wave) device or the like electronic conponent that houses electronic

device chip in the package. The present invention relates also to a nethod
for manufacturing the electronic conponents. BACKGROUND ART FIG 5 shows a
pl an view. of a conventional SAWdevice, while FIG 6 shows the cross
sectional view. As shown in these draw ngs, a conventional SAWdevice is

manuf actured by first stacki ' cerapjc frane body 101 on one of the
surfaces of a ceram c subst v@%@eﬂ%%éﬁiﬁaégg@%éw&rarﬁC frame body 102
on the first ceramc franme body 101, these frame bodies together wth
the substrate are fired to .forman i grat ed package 103. An internal

contact el ectrode 10MEPH@¥*@R'MAN§FA@1§§R}1%} ng%\ﬁd on certain
03, an

predeterm ned areas of the package 1 a seamring O is provided on
t he upper-end surface of the package by neans of silver brazing. And then,
the internal contact el ectrode 104, the shield el ectrode 105 and the seam
ring 110 aPERYIGASN BIBEDon the surface. A SAWchip 107 is conprised of

conb-fornmed el ec,il odes for.. input/output. formed on a piezoel ectric_
substrat e, - { not - - Sh8%eHe Rt igRentipn relates to a SAW| (Surfasddicoustic ¥aned device

el ectrodes I ' comb-forned el ectrodes, pr.ovjded at, both_sides
of the corr%l-c?ggr%eﬁge \eé‘(#}edg’f&rﬂ()1 eqo%%neéﬁ\r/r\?}%% bOTW PLLClA 141N Chie Iy dheom
surface ofpge L t THRf pidaen P 3HEsS ' Lt nted on the
shield el ectrode 105 pI? ovi ded on t%%qgluartggcggg&/o?o %eﬁ%%ogn%% manuiacturing

the electronic.components.

BACKGROUND ART
FIG. 5 shows a plan view of a conventional SAW device, while FIG. 6

| shows the cross sectional view. As shown in these drawings, a conventional
SAW device is manufactured by first stacking a first ceramic frame body 1~01

on one qf the surfaces of a ceramic substrate 100, and a second ceramic frame

body 102 on the first ceramic frame body 101, and these frame bodies together

with the substrate are fired to form an integrated ljz;tckage 103. An internal

contact electrode 104 and a shield electrode 105 are formed on certain

predetermined areas of the package 103, and a seam ring 110 is prow;ided on

the upper-end surface of the package by means of silver brazing. And then,

the internal éon_tact electrode 104, the shield electrode 105 and the seam ring

110 are gold plated on the surface. | | | |

A BAW chip 107 is comprised of comb-formed electrodes for
ipput/outp-ut- fo;med- en: a- piezeelectric-substrate -(not-shown), -and. reflector
electrodes and contact electrodes coupled with the comb-formed electrodes

provided at both sides of the comb-formed electrode. The SAW chip 107 is
mounted on the bottom surface of a cavity of the package 108; namely, it is
mounted on the shield electrode 105 provided on the surface of ceramic

substrate 100, with an adhesion layer 106 interposed in between. Next, a



substrate 100, with an adhesion | ayer 106 interposed in between. Next, a 4
MAR 2004 2 pattern recognition is conducted from above the pqg?gﬂméE£2954
nanely fromthe seam ring 110 side towards the SAWchip 107, I'ng
boundari es between the second ceramc frane body 102 and the first ceramc
frame body 101, and between the internal contact el ectrode 104 and a
non-internal contact electrode portion 108a, 108b. A location for bonding a
wire 109 on the internal contact electpode 104 is determ ned based on the
two boundaries detected through the above procedure as well as the

di mensi onal particulars of the package 103. In accordance with the |ocation
determ ned as above, the %fNVﬁghp 107 and the internal contact el ectrode
104 ar PARILICOAELRE eRndUstedioam above thripaskageal 03, mamely fremvibedeanon

tecnnor i | AT BWRISRIAN i) F RaHeEAREATIFER BRVFBL 45 on
S 1 Ver SRR kAR B4l PRSVTIIBT SRR B0 CEre, AS, vaR L e

det er nbeedeea nhe agwinhal ecennughelédigoder € 040%nd 04 néxaMkenalc Wdriabe
connected erroneously with the shield el ectrode 105, or an defective

connectlenireds peetion HO8%, 1@81.09 and the internal contact el ectrode 104
m ght arise ff.er an el ectroni c conpanent,

.. The present invention ai to !
in which anf ?%qubi?’éi’ﬂéa% ac Wil éﬁ§ o the iigtanak sontask elegtrodeyd Bt isc
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of for o By H Rt DR BRI Mc PaBiaf 7057 0N © conponents s &l so
In accordance with the location determined as above, the SAW chip 107 and
the internal contact electrode 104 are interconnected by the wire 109, and then a lid
111 is welded on the seam ring 110 of package 103.
In the above-described conventional technology, however, it is extremely difficult to
establish the location at a high accuracy level, because of a displacement which

occurs when silver-brazing the seam ring 110.



DI SCLOSURE OF THE | NVENTION I n accordance wi-th a first aspect of the
invention, there is provided an el ectronic conponent conprisigg%aﬁgﬁfﬁﬁﬂ@
having a cavity, a chip nounted on a shield el ectrode di sposed i r
bottom surface of said cavity, a stepped level- difference in an inner wall
of the cavity, a plurality of internal qcontact el ectrodes provided on an
upper end-surface of said stepped |evel-difference in the inner wall, and
a plurality of wires connecting the chip and said internal contact

el ectrodes; wherein at |east one non-shiel d-electrode region of the inner
bott om sur f df e dbcathen thavidstermened ds aiots htehmite| amtughdetheomwied i 09, for
provi ded, which a@#least one region is_ used for determning the |ocation
for at ekagple.ofeuikt bepcapnegied ac@oneewslynwith dhe nshdeld séeatendes Ji0acer and

bondi n ai,d wires to said internal. c ct ectrodes. =4 MAR 2004 [.n
rccor aReRE il FORRec o Refhugdt Big Bvied dUsh G hE ThtethaF sontochlosidede 104
el ectrﬁﬂ?ﬁtgﬂgg_onent conprising a ceramc substrate; a first ceramc frane
body ormed on one of the surfaces of said ceram c substrate; a second
ceramic frame body forned on said first ceram c franme body; steps forned
by said ceram c substrate and said first ceramc franme body and by said
first ceramlhef prasenbdoventioh siind weoffed arc@lectranitr compbnenyt, ia whuclalaint y

of inteinal cont act eﬂ.ectr des,.forped on the mai_ﬁ surface of said first
cer ami ElGGIEQRAC BEYIFCH 1Pr?@ngt§néhglil Q8 ceriumspePHCilosaiion Bl adagh acenrasy

: o Gt bod ) : I
cont acteV < A8 dtelRls IRAACROPLBRNRE Bt 708 atRiievoe Lo birdfhe o
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said ceram ¢ substrate; a shield electrode forned on said one surface of

sai d cetertronitbshipdreedrishegongfferedity theypésshtt eeadion. t he chip is
bei ng nounted on said shield electrode; and a plurality of wires for
connecting said chip and said internal contact el ectrodes; wherein at |east

cubst r RISCIGRSHRIE Bt P ENY RV LRNGGe 't or mat i on. i s provi ded i & porti on
not covered by said first
In accordance with a first aspect of the invention, there is provided an
electronic component comprising a package having a cavity, a chip mounted on a
shield electrode disposed on an inner bottom surface of said cavity, a stepped level-
difference in an inner wall of the cavity, a plurality of internal contact electrodes
provided on an upper end-surface of said stepped level-difference in the inner wall,
and a plurality of wires connecting the chip and said internal contact electrodes;
wherein at least one non-shield-electrode region of the inner bottom surface of the
cavity, devoid of shield electrode formation, is provided, which at least one region is
used for determining the location for at least one of mounting said chip on said inner

bottom surface and bonding said wires to said internal contact electrodes.



ceram c frame body, which at |east one region is used for determ ning the

| ocation for at |east one of nmounting said chip on said cerarzl Mm@%@
and bonding said wires to said internal contact el ectrodes.

In accordance with a third aspect of the invention, there is provided a

met hod for manufacturing an el ectroni c conponent, using a package body, the
package body having a cavity, with a shield el ectrode di sposed on an i nner
bottom surface of said cavity, a stepped |evel-difference in an inner wall
of the cavity, a plurality of internal contact el ectrodes provided on an

upper end-surface of said stepped | evel -di fference in the inner wall, and
at | east ong I 0
the cavity, ev0|03Ja ?llcgh‘?g de ectrogkﬁ?%tr ﬁgttl}lgﬁinmﬁ 18 lthtqu] g]ége 0 one

or nor @nodles@bgici éﬁrﬁpﬂﬁént%lﬁh%ﬁbm% @%féiﬁﬁ‘ﬁsuﬁs'ﬁ%té“% E'Hét SQaRit Srirde YW

steps of mounting a chip on t ield el ectrode i'n the package body:

det ect ifogned bawmtao§iHeonmatebpfsaidicataripaubbeate! adetbed eacenianflambeddyner
bottom surface of said package for at |least two tinmes, and determ ning,
based dormedoun said §irst perasuedramerodyi; stepsofetimed kypsaid earamne substraereald

Caid i Avet ﬁg; oot e boycand by T Bl GRTaTTiE, e OB A el oG
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sur f ac¢irgf cérahfc athé bodg ﬁf(ﬁﬂﬁ&%eb@f{@ eflichicefr@Mehddy, dhichRtertal torfthct he

cavity, a
electrodes extend as far as the other surface of said ceramic substrate covering the

side faces of said first ceramic frame body and said ceramic substrate; a shield
electrode formed on said one surface of said ceramic substrate for having a chip
mounted thereon, the chip is being mounted on said shield electrode; and a plurality
of wires for connecting said chip and said internal contact electrodes; wherein at least
one non-shield-electrode region of said one surface of said ceramic substrate, devoid
of shield electrode formation, is provided in a portion not covered by said first
ceramic frame body, which at least one region is used for determining the location for
at least one of mounting said chip on said ceramic substrate and bonding said wires to

said internal contact electrodes.



-plurality of internal contact el ectrodes provided on an upper end-surface

of said stepped level-difference in the inner wall, and at |eg
non-shi el d-el ectrode region of the inner bottom surface of theqéngm'

devoid of shield electrode formation, at the side edge of one or nore of
said internal contact electrodes, the nethod conprising the steps of:
detecting a boundary, as viewed from ahove the cavity of the package body,
formed between said stepped | evel -di fference and said inner bottom surface,
for at least two tines, and determ ning, based on the results of the
detection , a place for nounting a chip in the package; nounting said chip
on the inne fae f i 1, Lk i-cal | o] (W] id
chi p and said T aRaae BT, i AsPREE ARG DR LALGR, el OF Tiovided H g
seal i ngnéthbd fre ML RbusiAkd aRa it | |
conponent of the pr esenttu ilr%\ollgﬁt ?ls%%né‘g& bég)ngrr)%%élﬁé’ey%v% ﬁdwfﬂa%gt%ée?é\ﬂ@m J%haebl e
for al pgokage dodpWanléng aecavdty,pwith 4 BRidld ktesttwld dposedeni g€ ifhébafeman

i nterconnection wire accurately to certain specified places of a package of
t he el surfpomiad saddpeavéty, .a stopprd Jeval-differanchidd doinmemufadlc ofitheccavity, a

el ectroni c_conponents_of the present inventjion uses a package_ provided

wi t h aPMralipe Pl wyernad; sanipetngleciden dronifad ofapn epperaond-yirfasg of saih ng

of at | gast .either..said device chi r interconnection, wjfe t certain
opect f PRI it Sose R anfiatPafl, andsEER DA norbsngldBlecrode Finci by
t he st : ~diff i . f e age
(he % Seese i talo ) SEOES A0 Uy, BRSO O A5 Ohpility, oSl
pl an ViRl &dgeoBONEIRViriRe dmawweﬁﬁl%ﬁ&étheleéﬁagé@rme REed! ERAbAsthg
through 3 of the present invention, before the packade is seale
the steps of:
mounting a chip on the shield electrode in the package body;
detecting a boundary formed by said stepped level-difference and the inner
bottom surface of said package for at least two times, and determining, based on
results of the detection, wire bonding spots on said internal contact electrodes and said
chip;
electrically connecting said chip and said internal contact electrodes with a

plurality of wires; and

sealing the cavity of said package with a lid.



with alid. FIG 2 is a cross sectional view of the SAWdevice, in o
accordance with exenplary enbodinents 1 through 3. FIG 3 is a,p Vi

of a SAWdevice, in accordance with other exenplary enbodi man"t"él HRR@G{“
present invention. FIG 4 is a cross sectional view of the SAWdevice, in
accordance wth the other exenplary enbodinents. FIG 5 is a plan view of
a conventional SAWdevice, before it is sealed wth alid. FIG 6 is a
cross sectional view of the conventional SAWdevice. - 4 MAR 2004 8 BEST
MODE FOR CARRYI NG OQUT THE | NVENTI ON (Enbodi ment 1) FIG 1 shows a SAW
device in accordance with a first exenplary enbodi ment of the present

devi ce _ enbodl m e present
wiha Do, R T O s Peet PP Shelin TP h0F€ fb prbdid e e

1, sechmched &r nhgnifhti@riAe- aB. elbogohid onpdiRditMRingdfa tAskME Iy, the

i nvention is described in the - 4 MAR 2004 9 followng with refererice to

the dr package body draving at bevityrithes shield etevterdecdispubat oat #n Inernoomdm t he
surface on which a SAWchip 17 is mounted, a first ceramc frame body 11
and a Sedaee desaadi eavityare Steppgd levehdifterenee ineim gnneti wallr efithé rawityha

15, " unPOHADRE Ifo BRET pdactaSlecyOBPbaMAcs OR o0 SiRaspoend sVERoa il Snience
26 An ol RA18Ye1 R B RG e n B IRAG HA1T Bnd A TSt BRY Hon il eiRbirbdE réfion>C e
of the inner bottom surface of the cavity, devoid of shield electrode formation, at the
side edge of one or more of said internal contact electrodes, the method comprising
the steps of:
detecting a boundary, as viewed from above the cavity of the package body,
formed between said stepped level-difference and said inner bottom surface, for at
least two times, and determining, based on the results of the detection , a place for
mounting a chip in the package;
mounting said chip on the inner bottom surface of said package;
electrically connecting said chip and said internal contact electrodes with a
plurality of wires; and

sealing said opening of said package with a lid.

Thus an electronic component of the present
invention may be provided with a pattern suitable for aligning a SAW device
chip or the like electronic device chip and an interconnection wire

accurately to certain specified places of a package of the electronic component.



of the first ceramc frame body 11 (upper surface), the side faces of the
ceram c sSubstrate 10 and the first ceramc franme body 11, anigﬁMgfzoﬁf
ot her surface (bottom surface) of the ceram c substrate 10. A

el ectrode 15 is forned on the upper surface' of the ceramc substrate 10,
on which the' SAWchip 17 is nounted via an adhesion [ayer 16. Non-shield
, electrode portion 18a, 18b are provided on the inner bottom surface of
package 13 at the sides facing the stegped |level -difference 26. The SAW
chip 17 is disposed on said shield electrode at a certain area that is
specified by connecting said two non-shield el ectrode portion 18a, 18b. A
first thing for nuf acturing the el ectronic conponents of the present

i nvention iétl@egfqﬂeiﬁé BasuaRGtagingndie - elggonsnh qaspopputs ofir thec gresernt

b . f h ide f ' b ' h

wner o PEHERT oS A dBcRaBE ndVIR KERRSeRERT dbReEartueBet it dRer 1o
be f t : t ] t . irst
cor ot S SRy, O APESE 3HIGAS Sifir sl (RARE Faj b, ibfRahiechion <o

on thewippeo a serthacepacididhb it higebeleftdaelli 4ftér defcrbing fHeabBuh@dy 11
for an area of the sane shape as the internal contact electrode 14, which

is to bermednbyd thet stepneserevel-dififerenbenandntheheniér Htotwen asirdade arfe shiddy
11, a second ceram.c franme b‘?f‘&é 12, which has the same dinensions in the
out er E'?P]éftﬁﬁ%tr%ﬁ%%‘ a¢rag¥ I¢¥iler in the body width relative to those of
the first ceramc frane body 11, 1is provided to create the stepped

| evel -di fference 26 inside the package 13. These are fired together to

form agli(%@g{}p@ IhS$A f the - 4 MAR 2004 10 ceramc
substrate1o0, h @ﬁf%%@ ceram c franme bodies 12, 13.
The platingragder -j5ay eflahSvidheVdHed SA WO devidd)einRBESrdatES 3G aHhO bxERpIAScond
ceram c frane body 12.
embodiments 1 through 3 of the present invention, before the package is sealed
with a lid.
FIG. 2 1s a cross sectional view of the SAW device, in accordance with
exemplary embodiments 1 through 3.
FIG. 3 is a plan view of a SAW device, in accordance with other exemplary
embodiments of the present invention.
FIG. 4 is a cross sectional view of the SAW device, in accordance with the
other exemplary embodiments.
FIG. 5 1s a plan view of a conventional SAW device, before it is sealed

with a hid.
FIG. 6 is a cross sectional view of the conventional SAW device.



The ceramic substrate 10, the first ceramc.frame body 11 and the second
ceram c frane body 12 have been manufactured mainly of alum num cﬁmﬁi
the plating under-1layer has been fornmed mainly of tungsten kﬁmA Tt
package 13 is plated with nickel over the plating under-layer and a seam
ring 20, thermal expansion coefficient of which being the sane or

identical to that of the package 13, is forned by neans of silver brazing
on the upper surface of the second cegam c franme body 12. It undergoes

ni ckel plating again,. and then gold plating for form ng the internal
contact electrode 14 and the shield electrode 15. As FIG 1 illustrates,
the internal contact electrode 14 is provided on each of the upper surface
of the stopped level-differences 26 formed on the inner wall of package 13
(the upERT MODICPOR CRRYIINGS OLST FHE INVERTROY 11) for a plurality of
pi eces extending as far as edge of the Inner circunference; respective

si des géﬂ%% .Internal contact electrode being in parallel with respective
si des HHSEkgbe 13 (sides of the first ceramc frame body 11).
Consequently, the internal. contact el ectrode 14 assunes a substantially

non- shi e EFOGt §o880BGr 1 So B6o1o it 1 S5 Hng (YD hbFSbONSGRPIAR ace
of PaCkfiBdtienfbPiHdhReA lp%negt{l s FERRAGLN I METebr HAARIAR0C 13,

and the region 1s re tome franme body
11 at beﬂ)reanﬁrsealerdcwnh%rﬁ@ceﬂﬂaa@hbwstmerosrs%eb@@nail&%w%ﬁtth@ws a
substantially rectangul ar shape, or a square shape, wth the internal

cont actleeiceatfrdde 11 4ecctichddet thedirenAL88, 18b bei ng di sposed in an

ar r angenent iygétantlally rectangul ar to each oqther. Non-shield. electrode
portion 18alheghrstseippedimeat it asenbanvenypads describedsmailei p 17 so
that it is disposed i mediately next to the internal -4 MAR 2004



11 contact electrode 14, as viewed, in FIG 2, from above the pac I.’\;SZ
or from the seamring 20 side towards the SAWchip 17. A SAWCHTEaﬁ% 00‘1-
conprises conb-formed el ectrodes 22 fg i nput/output formed on the
substrate and a plurality of contact ectrodes 24, which being coupled
with the reflector electrode 23 and the conb-forned el ectrode 22, provided
at both sides of the conb-forned el ectrode 22. The SAWchi p 17 is nount ed

on, Lhe sbiekh=glentr osht, o (L0B:APA0° 0 oo W BheRACSF £3eh T

I nt er posed i n between act- e

subst ant sabstratn 10haafRIE thE Y886 hh@hi Al £ el &9}[5“

the. height. As viewed Fraom above '?he pgckage 13 r}gcltr?onr%s{lﬁﬁ%c{é?%ﬁg%éctrode
portion ¢@@miclBhniesbatiyspbsed Heswedncdraenit N8 dlodgolR @Hose&igC heRe 1

and the contact eI ectrode 24 of SAWchip 17. The package 13 under goes a
pattern Fﬁt TR the desbiearantic framebodpidyare gtapbedin the boderdiar fprfor ned

by the ngn-s g]eq ctrode portion 183, 18b .and the internal contact
el ect r od& B a§e ’e‘(?g'@g‘ cq‘é‘&@ﬁl%fmgﬁec%‘ﬂﬁbéﬁrﬁﬁl dedi wibed stenred dveler ences
26, and phe. % dlog point is established on a straight |Iine connecting the
two points. I'ng the mddle point as reference, and based on various

di I
i mensi onal papid fthfi A &Bté&%l@&%@f? }so’forﬂleﬁp&}veféﬂ:{gr &Smﬁﬁ%? 51512{3{: 28 i ned.

i nterconnection wire 19 on the interna cont act el
Pattern of tlm frstr@temis fismabod &1 ¢appierf airfid) llRcdine §eeed 2f theRbAGhic

.el ectrode etc. forned on the surface of SAWchip 17, is al so

recogni zéﬂbeé'ﬁEP 19&?@&%@%@@1&1110-&&%610(1@011 lamdcpany of bikze bther sofaest | on
wire 19 Ct%he co a?ectrocle 4 is term ned. And then, the

i nt ercon ?.5 SCHANYESY, ?réﬁ% on the internal contact

(1a|7€CE 1[ g(rjeellgct i ctﬁgl%%gencg%:({&o%gagﬁ#gg é%eagslcﬁﬁqﬁ ngﬂgge&f"r%m?é\wzghl P
greglvuege?ﬁaltsﬂga;baggggga?ﬁeh 66 BAVP cRip PRH ARk via BR HRIHRTon BHRLAE.P 17
Non-shield . electrode portmn 18a, 18b are provided on the inner bottom
surface of package 13 at the sides facing the stepped level-difference 26. The -
SAW chip 17 is d.isp-osed on said shield electrode at a certain area that is
specified by connecting said two non-shield  electrode portion 18a, 18b.

A first thing for manufacturing the electronic components of the
present _invention is to provide a plating under-layer on the upper surface, the
bottom surface and the side face of ceramic substrate 10 in such areas where
the shield electrode 15 and the internal contact electrode 14 are to be formed.
Next, on the upper surface of the ceramic substrate 10 a ﬁrst ceramic frame
.body 11 1s formed. The plating under-layer is prowded a_lso on the upper
surface and the side face of the first ceramic frame body 11 for an area of the
same shape as the internal contact electrode 14, which is to be formed later
thereon.

And then, on the first ceramic frame body 11, a second ceramic frame
body 12, which has the same dimensions in the outer circumference and
narrower in the body width relative to those of the first ceramic frame body 11,

is provided to create the stepped level-difference 26 inside the package 18.
These are fired together to form an integrated package 13 consisting of the



(Enmbodi nent 2) Enbodinment 2 relates to the procedure of determ nl_ngmmAR 2004
| ocation for nounting a SAWchip 17, and the description is mde W

reference to FIG 2. - 4 MAR 2004 12 In the sane way as in enbodinment 1, a
package 13 havi ng -an internal cont act 10el ectrode 14 and a shield el ectrode

15, as well as a SAWchip 17, are prepared as the first step. The SAWchip

17 is nounted on the shield electrode 15 via an adhesion |ayer 16. A

pattern g56agpkhi ' 0 e ackage 13 .fromthe, abaove to
detect a cr g%g S%Blgﬁr%ta t?%ﬁ’n%gf%e ﬁﬁ%%‘ﬂa&{?eéﬁ‘)ﬁacér%@ﬁ e 8?3-1‘%53'@’11@&, 18b
and the Theg/lagthgc@daClayet 86 rovRlel4 | L FadeSof 5 is(ged in
a straight Iqjilne gonnecti r){g thtg corPgs%lgggjﬁngﬁf%ﬁgg%yghpdgi %ﬁ@e g?écfnh t he
m ddl e poimamiadraeé dodpck?. and based on various dinmensional particulars of
t he package 13, a place for nmounting a SAWchip 17 is determned., In

ot her words, thBefenari¢ sulistvhte ti0pdhelBrst dfhniis fonme Hedy f1r aald the&ast

two, and_a SAW chi 7 is.placed somewhere in a straight line connecting
the two. SSCRRE CPH%‘“%A ¢ pody 1% hawe bees manvfactieediniainly of ahemshie d

el ectrodg,: f P 13 via an adhesion - |laygr 16, Next, after the

cont act g??aigt %51 e%ggagﬁtmeﬁﬂﬁeﬁﬁbaﬁ ﬁ@eﬁln orped m%ﬂfa@% tungstede 14
are connggitedalsi ng an interconnection wire 19, a lid 21 is welded on a
seamring 20 provided around the upper surface of package 13 to have the

SAW chi p - 17 SEhé eedckags 8 ipplitadavitB niClRTRALL mﬁe_tpléeingr&ﬁ&ﬁrm%gter gl ates
to the procedure of determining a place for bonding an I ntercondection'
wire 19 @drfegm iring 20l thevmad expehemir odeffitibnt destiiclpthedngithe s@6e or

referring to. FIG .3; re, portiogns designated by.the same nunerals as in
FIG | r’@ﬁ?’g’&éiwfo ?h%*tgmﬁéwaﬁgé% demiafeemedhy menasicdsilver brazing on the

upper surface of the second ceramic frame body 12. '

It undergoes nickel plating again, and then gold plating for forniing
the internal contact electroae 14 and the shield electrode 15.
| As FIG. 1 illustrates, the internal contact electrode 14 is provided on
each of the upper surface of the stepped Ievel-differencéé 26 formed on the
inner wall of package 13 (the upper surface of the first ceramic frame body 11)
for a plurality of pieces extending as far as edge of the iﬁner circumference;
respective sides of the infernal contact electrode being in parallel with
respective sides of the package 13 (sides of the first ceramic frame body 11).
Consequently, the int.ernal _contact electrode 14 assumes a subst‘antially
rectangular shape, or a square shape.
| A}so, respective sides of the nqn_-shield electrode portion 18a, 18b
provided on the inner bottom surface of package 13 are in parallel ﬁth
respective sides of the package 13, and the region is reaching the bottom end
of -the ﬁrstce_r-amie- frame body-11- at-the-inner-eireumference. - Namely,-the
region 18a, 18b assumes a substantially rectangular shape, or a square shape,
with the internal contact electrode 14 and the region 18a, 18b being disposed
in an arrangement substantially rectangular to each other.
. Non-shield: electrode portion 18a, 18b is provided for two at both
sides of the SAW chip 17 so that it is disposed immediately next to the internal



respectively. In the followng, only the points of difference fr
enbodi rent -1- -axe described. In enbodinment 1, the is di sposea'ognMAR 2004
i mmedi ately next to the internal contact el ectrodes 14, as viewed froni
above the package 13. However, in thdlpresent enbodinent 3, the region

18a, 18b is not disposed at -a place where it has an i nmedi ate cont act

with the internal contact electrodes 14. Therefore, when a pattern

I Zj ' g t - R 2004 13 13 f
{he.aboveiialt PRERINE LR BUIMEAH Pl rontabive aparkadiofs, avom

non- shi etk &R6 4980 L8 tok@bedsWh j faci ng the stepped |evel -
di f ference 26, anI?t he extensi g\rgmg](‘:@%wsgﬁg%? the internal contact

el ectrode 14, ABAWhclEpdE? tagipEet RO rd B A RPETR A f 13, is
detected. and then -the m ddls point s oerabl shedgigr%ﬁﬁlgﬁg@thﬁ?ﬁu he

connect i fegmegeor the eubstirdingndtavplaradity qfajontsct dleétrgdédedmmtiidiehBRIgNt as
ref erence, pgn& based on yarious dinensional particulars of the package 13,
a spot fHUS chfﬁgﬁ reflogter cdneiaede &8 windeth® comh-freniaw elarttodeonBact

| | 1 .ned, d , [ [ | 19
end 1 s ooidaie Gt BREE SR o ohP Cotvrrmed efiaie Ba wini e the other end on
th tact el fs ' . trical tian. -Alid
21 1 s wel ded ot o chfp 17 s bt it Shic Shocno B 1A PP O ppciieer | ¢
package 13, withhay adh&ﬁﬁ&&?@ﬂ@ idterp83dEth bBtd k. pa@g@%%% é%ctr %4 et he

followi ng, points of signiticance ' "with the present I men are

descri bethe BAW chip i v eubsianéidilydonetle, sampalievel as ribeoRbingediasedur e
is applied on the package 13 fromthe_above to detect a boundary point
bet ween CeREORA 4 iy bhe hieighi-  Ae viswed fromgeboyedihe packaget £3,nde nont act

el ectrodg.: r..daternni ng,a place for nting the SAWchip 17 or a
spot forzﬁb%ﬁ%li nél%ctroae portion 98a,- féb 18 sposgali)etwe n the internal c?ontact _

electrode 14 and the contact electrode 24 of SAW chip 17.

The package 13 undergoes a pattern recognition procedure from the
above. Apoint of boundary formed by the non-shield. ~ electrode portion 18a,
18b and the internal contact electrode 14_'is detected at each of the opposing
stepped level-differences 26, and the middle point is established on a straight
line connecting the two points. Using the middle point as reference, and

~ based on various dimensional particulars of the package 13, a spot for bonding
the interconnection wire 19 on the internal contact electrode 14 is determined.
Pattern of electrodes such as the comb-formed electrode 22, contact eiectrode
24, etc. formed on the surface of SAW chip 17, is also recognized, and, base;d on
' which, a spot for bonding the interconnection wire 19 6n the contact electrode
24 is determined. And then, the interconnection wire 19 is bonded at one end
on the internal contact electrode 14, -While the other end on the contact
-electrode 24-of SAW-chip 17; for-electrical connection:- -A-lid-21 is-welded on-a
seam ring 20 provided around the upper surface of package 13 to have the
SAW chip 17 sealed in the package 18.
(Embodiment 2)
Embodiment 2 relates to the procedure of determining a location for

mounting a SAW chip 17, and the description is made with reference td FIG. 2.



the interconnection wire 19 on the internal contact electrode 14 4TMAR 2004
reason for the above is as follows: In order to reduce the possible
recognition errors to amninmm it is preferred to nake a distance

bet ween recognition points as |long astdossible. In this point of view, a
boundary point between the seamring 20 and the first ceram c-frane-body
11, as viewed from above the. package-13, nay--be-detected.- However, since

h ' is fixed h f f th d ic f
body 15 BIPASARE whvad Geehpdstival B pRekescLs Raniniananiaal camtasksi |y bo
di spl ' ] : di sal [ | i th
Cherr s SRectidel 1ol CARISHE hep R AN Bl o8 S RAP PO e BB
processas@hedhepatgs \VThe SAWLHRH 15’%@%6&.12&@&1 ghe ThMIR e%%&ﬁo&él.ﬁ Vaéli

Furthernore, besides the case where a package 13 1s sealed by wel

lid 21 esiadhdshen deyen 16.ngAZtéMeratpgaition idcsndi@ee of tHdadesRNes .
ceram c frane body 12 needs to be provided with a plated | ayer even when it

is seafwoir dherrkayedn detast tehiceossament ftmmead dyr ey non-shields hagleciradinf er i or
to that %fﬁ t%fir?)t ceram.c frage body 11, Therefore, it' is preferred to
use a POOEPRIARR 1P e itemal sonbatt sleitrodetd. bdthe widdledoaig iAnner
bottom . (2 I ncg the interpal contact el ectrode 14
and theeg%%gﬁgggﬁ%cggg@g& 1gﬁf’ﬂea?/éen“%)eézgi"llgf errﬁ?frﬁflf%‘ﬁﬁg W ELAS8IRPINER- at i ng,
it is dUsihgUHe RIdAIBEHARE! & Nizhigo 1O

t he, package§13 to di stie%gui shé g'r?gé %g%ﬁ t%%g' Bgtgﬁd;%b@gﬁ&{as ﬁ“‘%l?i‘%g%ﬁéﬁa&

el ect r ofertialara 8f ithe ppackdird 13exd placé hor mdu@tiial £ EAWCLhiY ect riEde 14,
the location aligning can be made at a hi gher accuracy |evel by taking
advant aaét%mlé}eéontrast generated by difference in the col or between the

two. The non- fllh IO%figl' %logﬁé ,rt%%enoﬁghje}c? b elrégérolc)lg 1%%?%%% © C}.S Iprll‘ngl%.%?l fl(){'] a%t her

ledast two, and a SAW chip 17 is placed somewhere in a straight line

ng a

connectipg the two. And the SAW chip 17 is mounted at the location on the
shield t_alectrode 15 of package 18 via an adhesion layer 16.

Neﬁt, after the contacf electrode 24 of SAW chip 17 and the internal
contact electrode 14 are connected using an interconnection §vire 19, alid 21 is
welded on a seam ring 20 provided around the upper surface of package 18 to
have the SAW chip 17 sealed in the package 13.

(Embodiment 3)

Embodiment 8 relates to the procedure of determining a place for
bonding an interconnection wire 19 oﬁ an internal contact electrode 14.
Description is made referring to FIG. 3; where, portions designated by .the
same numerals as in FIG. 1 represent that they pérform the same functions
respectively. In the following, only the points of difference from embodiment
T are described. In-embodiment 1, theis disposed-immediately next-to-the
internal contact electrodes 14, as viewed from above the -package 18.
However, in the present embodiment 3, the region 18a, 18b is not disposed at
a place where it has an immediate contact with the internal contact electrodes

14.

Therefore, when a pattern recognizing procedure is conducted on the



| ayout arrangenent, where corners of the region' 18a, 18b and the_i n%Rat lt
contact electrode 14 are adjacent, as viewed from above the package I Q@
in FIG 1. (Enbodi ment 4) Enbodi nent lé is described also referring to FIG
3; where, portions designated by the-$ame nunerals as in FIG 1 represent
that they perform respectively the. sane functions as those described in
enbodi nents 1. and 2, So, description of such portions are elimnated. In

he fol | pui | s 94 YIUE
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.enbodiment.s. - 1.

el ect r odthd 8mn-digield s. ebdcteidepaged 18h, &vmchcgid@,hg{@ngttﬁggt@éan' ate
contact with the internal contact electrodes .14; like the yout o

embodi neftffergnce@fieand therxtetsivhefsi sids offthelaterenil eonian cld@bogndone of
the sides.of, t internal contact electrode 14 coincide on the boundary
line for ﬂ%’ddby“rﬂferfémﬁ dsdager botomysurfageatpaca gent8, it detevted, st them

surface. . .15 Theref or e, attern recognition procedure is

appl i ed F"?%ﬁ%‘g@gvé‘%%és € t&?’;ﬁg%‘g b afngﬁag% i%{ﬂepﬁngatglﬁ cgrrespendinghped
l'evel - di {6186E50i465.0 ' : r | nt which the

ext ensi on of - one of %ﬂ hng glﬁigggl eo#ﬂ?@%cﬁr:oolﬁg ggrﬁeé%%ﬁgg?’e%lﬁ%%@‘iQa,vafwsand t he
ext ensi odiméngibaal npertiailagPneBcthee! padidiagde 1814’z gﬁd}erfofi 6, S @
right angle. In a straight |ine connecting thé two correspon% Ccross

poi nts, tHereanicliopovive 1i%ore thabiteshaiccondabicolustrddad 4 isfets@niind. Usi ng t he

m ddl e point, an ased_on, various dinmensional particulars of the package
13, a pl-ace fo 1, {de intersaprestion wirei 19 @dt enerienddis bémsbonne 5) A

Poi nt.0f it BRkf RIS eHehid g T YR b obifer T 1% B0l efbeiions o
of SAW chip 17 for electricai coﬁnection. ' |

A 1id 21 is welded on the seam ring 20 provided around the upper
surface of package 13 to have the SAW chip 17 sealed in the package 13.

Now in the following,‘ points of significance with the present’
embodiment 8 are described. '

(1) In the present enibodiment, a pattern recognition procedure is
applied on the package 13 from the above to detect a boundary point between
the inner bottom surface of package 13 and the internal contact electrode 14,
for determining a place for mounting the SAW chip 17 or a spot for bonding |
the interconnection wire 19 on the internal contact electrode 14. The; rear;on
for the above is as follows: |

In oxder to reduce the possible recognitioﬁ errors to a minimum, it is
preferred to make a distance between recdgnitidn points as long- as possible.'
In this point of view, a boundary point between the seam ring 20 and the first
ceramicframe body-11, as viewed from above the package-13, may be detected.. .
However, since the seam ring 20 is fixed on the upper surface of the second
ceramic frame body 12 by means of silver brazing 25 the placement accuracy
can easily be displaced. On the other hand, the amount of displacement is
smaller with the first ceramic frame body 11, whic]; is shaped through a

punching process, as compared with that of seam ring 20.



ceram c frame body 11. The present enbodinent 5 is described refergy
FIG 4; where, portions designated by the sane nunerals as in ﬁ&m 2@04
represent. that they perform respecti\ﬁly t he sane functions as those
descri bed in enbodi nent 1. -So, detailed description of such portions are
elimnated. In the followng, only the points of difference as conpared
with enbodinent 1. are described. In the first ceramc frame body 11 in

enbodi nent 1, Fhetherairesitdeidsl thanchsbheHrpes sHefase 1 a
right angle; whereas, it is an acutesangl ein t%e_ p%égegqirsw%etg%?éng&t 5.

Ther eby, welliagraahide? busimethd beampringidiy the egnes delietrfdcd bethe gesod
becones greater, in hage | ower (%art than_ in the upper part. The first ceramc
frame bo‘g“;?aﬂmifFﬁmé i héengeds tede providesl witdua platelilager pvercwibeg iaiser ani ¢
sheet to_g.cert.ain edeterm ned shape and then_ .previding- the-inner.
-side - v ?éﬂ‘(‘ﬁbéc’ﬁ{e&pe ’é&g}%??ﬁe’ Iﬁgﬁ@é&%ﬂ% 1@ thy $hape 1ginierignée thatle wal |
and the f ) Gfr bedy 11. form an ute angle, a
rect angu areﬁ%r%is%t S%?ar?? % Eggrh%%e%o;gpoﬁel’ o?fﬁ?%% ide‘i ’c?fpf?%rFﬁfﬁ%OSH?%l%l .

el ect r odbodfaryl Brm@l byheheFr6N et 0fnicRAnMN oAl 111500l H5S ifihed gﬁtetroﬂ“ ernal

contact electrode 14, or the extension, can be detecte a

accur acystrfaed ofipaclugeal$at t ern recognition procedure conducted from above
r- 4 MAR 2004 16 the package 13. The same applies also to the SAWchip 17
in the earlier@ntdacathe internaheentght dlectivdetiHeapdithe shivld eleptiddecHice in

3t 1 Shpleiebl Phoed HElk, thnaut BABIARRE: Tieis MEReg 108, the peiserngul ar
Cross pojdoehfide goﬂdp@c@ﬁ'ﬂ(gmt ov al%s.p&t,ka'fé%el?» to distinguish one from the
other., When a non-shield: electrode 18a, 18b is provided next to the
internal contact electrode 14, the location aligning can be ma&e at a higher
accuracy level by taking advantage of a cdﬁtrast generated by difference in the
_color between the two. | |
The non-shield electrode 18a, 18b inay be provided instead in other
.layout arrangement, where corners of the region 18a, 18b and the internal

contact electrode 14 are adjacent, as viewed from above the package 13 like in
FIG. 1.

(Embodimept 4)

Einbodiment 4 is described also referring to FIG. 3; where, i)ortions
designated by the same numerals as in FIG. 1 represent that they perform
respecti{?ely the same functions as those described in embodiments 1 and 2,
So, 'description of such portions are eliminated. | |

In the following, only the points of- difference as compared with
-embodiments- 1-and-2 are-described. - In-embodiment 4, the-nen-shield
electrode 18a, 18b is not disposed at a place where it has an immediate
contact with the internal contact electrodes 14; like the layout of embodiment
3. However, one of the sides of the region 18a, 18b and one of the sides of the
internal contact electrode 14 coincide on the boundary line formed by the
stepped level-difference 26 énd the inner bottom surface.



non-shield el ectrode 18a, 18b, or the extension, and one of the si euﬂfR 2004
the internal contact electrode 14, or the extension, is detected

pattern recognition, and the contact jgl ectrode 24 of SAWchip 17 and the
internal contact electrode 14 are reliably connected by nmeans of

I nterconnection wire 19. In enbodinents 2 and 4, it is recited that, prior

to mounting a SAW chip 17 in the package 13, a rectangul ar cross point
formed by one Bherdferssiadpstteni rebegnitionsiriceédinel Bcappliad Eda ab3Pe the t he

ext ensi on, ,and fg? o& theg sides of the internal contact electrode 14, or

the ext ehdtkage 13 loredetecdne, m eachaf the steppeddgnelk-didferencas 26veposiam above

Thas, a0 S0 PLR BB ROV R fF oot OB b elon sRaAGREe
' ' | ' t | ectrode 14 b
peci {1 carEy oreate 8B B B 2 Ghe ToGRa S8t 8 bume: ne

i nt er nal 14'srithed sidd 6okt @den HEMR $n b SPRSe0sirBi AR RS e&%%zgm&mee% , as

viewed from above the package 13, one of the sides, or-t tensions, of

t he aboveorrespdnsling aross points, thestrddleapbintais eghiblhelieto ba gasfact uring
one SAWdeyvice, the pattern -recognition may of-course-.be- conducted
fortw cevelfkaRopy fUpingetthenmiddle aoipt,aendf basedum i variousSAlhehisiodad and a

point fo ondi n interconnection w.ypre 19 on the internal contact

el ect rodéaﬁ;lﬁ"ﬁfﬁg o%_rﬁ&(?rr%glﬁ‘%ent » 2 deces foypreunting ther SAW ehipoddiisi on i s
conduct eghfePhiflgger m ning a spot for bonding the interconnection wire 19 on
the internal contact electrode 14, a non-shield electrode 18a, 18b whose --
4 MAR 200EnHBodingddt 8)s broader than that of the focus shift margin of a-

| ens used for the pattern recognition contributes to avoid possible

recogni tion erAqant e8)sigmifizance fwithranbatinwidr® it ia thepsiagdlbof acksstof SAW
chip 17 &r}g.mic frame body 11. The present embodiment 5 is described referring lto
FIG. 4; where, portions designated by the same numerals as in FIG. 1
represent. that they perform respectively the same functions as those
described in embodiment 1. So, detailed description of such pértions are
eliminated. '

In the following, only the points of difference as compared with
embodiment 1 are described. In the first ceramic frame body 11 in
embodiment 1, the inner side wall and the upper surface cross to form a right
angle; whereas, it is an acute angle in the present embodiment 5. rI"hereby,
clearance between the opposing stepped level-differences 26 becomes greater
in the lower part than in the upper part. _

The first ceramic frame Ibody 11 in embodiment-5 may be provided by
first punching a ceramic sheet to a certain predetermined shape and then
providing the-inner side -wall- with--a-: tapered-form; for example. . .When-the
inner side wall and the upper surface of the ceramic frame body 11 form an
acute angle, a rectangular cross point formed by one of the sides of the non-
shield . electrode 18a, 18b, or the extension, and one of the sides of the

internal contact electrode 14, or the extension, can be detected at a higher

accuracy level during a pattern recognition procedure conducted from above



the internal contact el ectrode 14 are on substantially the sane pl am mzﬂm_
of the SAWchip 17 and the internal contact electrode 14 can be c!b Ai

in a focussed scope at the pattern recognition. Thus, the rectangul ar

cross point fornmed by one of the sid of the non-shield . electrode 18a,
18b, or the extension, and one of the sides of the internal contact

el ectrode 14, -or the extension, and el ectrode patterns on the SAWchip 17,
such as tefatiagealect rodes, conb-forned el ectrodes, can be recogni zed at
once. (4) Furthernore, in enbodinents 1 and 2, where a cross point forned

by one of the Bhelesmefappirsndso shtled SASY eBly Q%n]t%%’eagﬁgra %Egbuo‘rﬁglre%ttget he

sides of the internal contact electrode 14 i s detected, t ween
t he pack?aﬁéml{ghaﬁd the inner bottom surface can be surely recognized. On .
t he ot her han what is detected in enbodinments 3 and 4 is a. rectangul ar
cross point f ﬂ%’cF%S;quﬁ@ o eignisicancen embodiments bithiemight 5 tbe baisfedhi el d
el ectro 1%] W818b and the extension of one of the sides of the internal
‘contact electrode 14. Therefore, if there is a displacenent taken place

o bod! ment 2251@9° T mbAiinBHRI! fad B bR b O e s b rent s 1

enbodi nrents 3 " and 4 may

and 2. Ther g 13, 4 soBtublelethond 3P RRI0 Sy Ol SRLEL Giadl EFYhg0e 182

18b to be adjacent, as viewed from above the pac ®rnal

cont act T¥ie e elpctiodec 8an 18bporithe rictersiamdard oneldT tBedfed eraNQi d a
possi bl e- _consequence ihat ma\i result froma slightly displaced formation
of --tABteInad; enntagh electmge ild, arstherestensien, idodeteoted whea- pegonn- 18a,

141 o oreofntidf, pnf B Boftad? dledfed S AL MK  chibrt e Fhenntammosnt act
Dot it of oy ek (LB A, e el BB SR ARAER b Rng of GG Rnabiont Miee cor am
frame bddy 11. Nanely, the inner side-wall and the upper -4 MAR 2004
In embodiments 2 and 4, it is recited that, prior to mounting a SAW
chip 17 in the package 13, a rectangular cross point formed by one of the sides
of the npn-shield electrode 18a, 18b, or the extension,.and one of the sides of |
the internal contact electrode 14, or the extension, is detected at a pattern
recognition as viewed from above the package 18, for determining a place for
mounting the SAW chip 17. | |
Thus, a place for mounting the SAW chip 17 and a spot for bonding the
interconnection wire 19 on the internal contact electrode 14 can be spe;:iﬁca!ly
determined when the non-shield electrode 18a, 18b and the internal contact
electrqde 14 are disposed in an arrangement where, as viewed from above the
package 13, one of the sideé, or the extensions, of the abbve two forms ‘cross at
substantially a right angle. In manufacturing one SAW device, the pattern
-recognition-may of course-be-condueted for.twice; namely, for determ-i-ning-a.- :
place for mounting a SAW chip 17 and a point for bonding the interconnection
wire 19 on the internal contact electrode 14.
‘ (2) In embodiments 1 and 3, where the pattern recognition is
conducted for determining a spot for bonding the interconnection wire 19 on

the internal contact electrode 14, a non-shield electrode 18a, 18b whose



18 surface of the first Ceram’c frame body 11 form an acute anglge mez{m;'
di stance between the opposing ' Stepped |evel-differences 26 becongs

in the |l ower section than in the upper. section. Wth this configuration,

-a rectangul ar cross point formed by13ne of the sides of the non-shield

el ectrode 18a, 18b, or the extension, and one of the sides of the internal
cont act eI ectrode 14, or the extension, can detected at a hi gh accuracy

e

above- described configura e ce

i nt r oducpdttern reddginliion EhALiHRIRE o avold 9 h' el d el ectrode
18a, 18b has been Iﬁgow ded, in th(ca)a abog gﬁggecﬁ%w%gg{b §nts facing

each of the opfdsi as:bnﬁg&ththmwherdlﬂhfeetﬁpp@z%uﬁﬁced 65 5A% chifh Q’T@ﬁ?i/e two
regions 18a, 18b may be provided altogether in a side facing one t he

st epped B%teb'ﬁl%]f %ﬁ@‘é@legﬁoﬂ@ L 4datecen isnhstantialty sheshare plaasshoth 6f

formed b ogﬁgg [Hg% of the' non-shield electrode 18a, 18b, or the~
ext ensi 0 Ship ke dntergel coptachelecinpde clérﬂaa!cbe ehetginedidnial  or

t he exte | ogat i opyal i order to

r ecogni Z@Pﬁ%dp%&ﬁ)t t{]ﬁ%foﬁ Eﬁf g% §89 I Q:;]é? %ﬁ Igg %’rgé’fl%"r 6‘&Psf3'cl701$1a ovi de
t he non- frbeddd bg! Ged T ol es hi sposed .
on the bottom o? t he %%ﬁaﬁ%e%&b%ﬁ% lﬁﬂ{)ounggry, ?%cstﬁ\)“ e\\%g m abﬂ%ee t he
package ¢gensmmyeand phe ofstleppitids| vl dhidrabbrReatAd dBerbhe letJrofﬁeaur face

can be recogmzed |n accordance with the present invention at a
accur acye¥eugion gand d@@@ﬁfﬁdﬁm@t@m&b@@t ithe SAWochipi 17, &uShVas hd:dhtﬂ\Zt As a

resul t, si de .di.nmensj ackage 13_can be reduced to a
ni ni mum %Eg‘ajﬁ BF%&OPH} for, ﬁéﬁbmdﬁs» e gpeqegnized aheneg.n. -- -Thus the

pr esent mventegg’pg},g{“ g}%%ﬁgg?‘?‘g’ég—%‘% gS;E\ﬁ ced@mw%ewea dce:gésc%%ncl){; the

present inventi '
formed by one of the sides of the non-shield electrode 18a, 18b and one of

the 81des of the infernal contact electrode 14 is detected, a boundary between
the package 13 and the inner bottom surface can be surely recognized. On.
the other hand, what is detected in embodiments 3 and'4 is a rectangular
cross point formed by the extension of one of the sides of the non-shield
electrode 18a, 18b and the extension of one of the sides of the internal contact
electrode 14. Therefore, if there is a displacement taken place with the
package 13, for example, the location recognition accuracy in embodiments 3
and 4 may become slightly inferior to that in embodiments 1 and 2. |

Therefore, it is preferred to dispose the non-shield: electrode 18a,
18b to be adjacent, as Viewed from above the package_ 13, to the internal
contact electrode 14, like in embodiments 1 and '2. - In order to avoid a
possible consequence that may result from a slightly displaced formation of

- -_--the-- region 18a; 18b, it-is -preferred-to-form-the-region-18a; 18b so-that-the. .

length of a side facing the internal contact electrode 14 is greater than the
value of a clearance between the internal contact eleetrodes 14 formed on the
same stepped level-difference 26.

(6) The point of significance with embodiment 5 is in the shape of a
first ceramic frame body 11. Namely, the inner side-wall and the upper



reater area provides the greater shielding effects. Further, th
gon-shi eld eloectrode 18a, 18b nay be provided for three or m)r'é;elf MAR/QDU‘?
two such regions are sufficient for termning a place for nmounting the
SAWchip 17. - 4 MAR 2004 19 Although™t he above exenplary enbodi nents have
been described using a SAWdevice as an exanple, the present invention
offers the sane advantage also to such other el ectronic conponent

cont ai nisagfage 4Tl thevifiebi Rerdif: BBGKE £ ol oyl LLh rodes on
t he upper surface and thgr bottom sggjf Ciéf%%%’%ﬂ@%};m?ﬂ;ﬁ%}wl n
accor danégtanice betweepties eppodingenép st levuLHiftl8aES LG ‘Be@&ﬂ@é’g?éﬁt%r igan be
made avajlable in which a spot for bonding the interconnection wire on the
i nt er nalthe oleteeat seqticay thaw i thet mppeneadcibna MWigh ttisucasyghemtdn, - A

met hod for, manuf acturing.the, el eétroni c components is also contained in the
present IF 1¥n cross, ot fovmedobyy anemfl thansidee cefr 6he cnowishieldnt

L : ity hi ted, hiel d el ectrod
di spose T STt LRSS ot Bt Gutl ol 201, Sidodt epgbel intwmal
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el ectrodes provid on an upper end-surface o
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the chip and said internal contact el ectrodes; wherern at |east one

non- shi elegcrdbed cosfiguradipromithi théeetamiz frante loodys b1 fege befintiduead ihY .
devoid o hi el J ectrode forpation, is provided, which at |east one
regi on i@%ﬁ%&m%&mﬁm@%he | ocation for at |east one of nounting

Sald chip on 38| “ThBNRnRRIA™ QEEES R R Al beRd Srowias b eha ¢
above-described embodiments, facing each of the opposing stepped level-
differences 26. Instead, the above twd regions 18a, 18b may be provided
altogether in‘a side facing one of the stepped level differences 26 for detecting

S a r_ectangular cross point formed by one of the sides of thé non-shield
electrode 18a, 18b, or the- extension, and .'one of the sides of the internal
contact electrode 14, or the extension, for the purpose of location aligning, In
order to recognize the pqint at a higher accuracy level, it is preferred to

. provide the non-shield electrode 18a, 18b at both sides of a SAW chip 17
disposed on the bottom of the package 13. ‘

(7) A boundary, as viewed from above the package 13, betwéen the
stepped level-difference 26 and the bottom surface can be recognized in

' accordance with the present invention at a high accuracy level for

. determining a location of mou.nﬁng a SAW chip 17 . Asa resuit, the inside
dimensions of the package 18 can be reduced to a minimum required for
mounting a--SAW chip 17 therein. - Thus the-present-invention..offers. a.
compact SAW device.

Among the devices of the present invention, a shield electrode 15 of
greater area provides t}le greater shielding effects. Further, the non-shield
electrode 18a, 18b may be provided for three or more; however, two such

regions are sufficient for determining a place for mounting the SAW chip 17.



2. An el ectronic conponent conprising a ceram c substrate; a fi F‘Z’ieﬁﬁ?[ﬁ]
frame body fornmed on one of the surfaces of said ceram c subst ll'

second ceramc frame body forned on saigd first ceramc frame body; steps
formed by said ceramic substrate and said first ceramc frame body and by
said first ceramic frame body and said second ceramc frane body; a
plurality of internal contact el ectrodes fornmed on the nain surface of

sai d first ceradilthdughmehboshoat ekbRp3RRE ewibiRliafe s | MR iHRRAf \%g@ﬁ)g}y said
1 C

first ceramc frame body and said second ceramc frane body,

i nternal ¥sHm& e SAW alevicedes soxesanipds, fler passddieinveheions bfféRCehfaga d
ceramc sugstr te c](%veri ng.the side faces of said first ceramc frame body
and sai d 88VaRtagesalsettoaiuch atheni elpetreniscearopenettocanddinimgsaicipveithin f ace

of said c m bstr.at e. for ing,a chjp.nmounted thereon,, the chip is
bei ng ou e Baskes igh s pogy ‘F’&é‘e?le d Sﬁrluﬁ%ﬁ Pppen pusfpee andovhe
connect i nBOtt%ﬂﬁuP@é& and said internal contact el ectrodes; wherein at

| east one non-shi el d-el ectrode region of said one surface of said ceramc
substrate, devoid of shield electrode formation, is provided in a portion
not covered by said first ceramc frame body, which at |east one region is
used for MSTRIA@AHBLICAEHW for at |east one of nounting said chip
on said ceram c. _substrate and bonding said wres to said internal contact
el ectrodes. 3. -ﬁ%é‘@@@@%m@h@bmﬁ&m wivegtiwingsticlh electwinie 2omploaents at
| east two - shiyel d: ectrode regi ops,, deyoi d of shield e] ectrode

f or mat i onf:glg?)é)’ ‘BPS%i Qﬂaﬁfrﬁl E’ﬁf(‘gl %ﬁgﬁt qusb%%é’ﬂ%§b@ terepnneciignayire on

el ect rode¢hd ; e ' ai t regions. - 4.MAR 2004 21
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non- shi el thethboddbt atkentifadiding the @ rifhends & | el

el ectrodes together nmake up ag recgéacﬁgglﬁgskf or meigér’]gs ?'Eggeésﬁée%&gf t ee

i nternal Poeseadtnwertionode rectangular formare substantially parall el

Wi th respective sides of the rectangul ar non-shiel d-el ectrode regi on. 5.
The el ectronic conponent of claim1l or claim2, wherein the or a

non-shi el d- electrode region is rectangular and said internal contact

el ectrodes together make up a o



rectangul ar form and one of the sides of 'said internal contact gl

rectangul ar form and one of the sides of the rectangul ar IF(MAWQU[M
non-shi el d-el ectrode region, or an extepgion thereof, cross at
substantially a right angle, as viewed fromthe above. 6. The electronic
component of claim1, wherein the distance between opposing sides of the
package's inner wall surface is less at the top of the step, where the
stepped level-difference is, than atcrRguRottom of the step. 7. The

el ectroni ¢ conponent of claim2, wherein the distance between two opposing
sides of the fi ' ' r 1t heqf i ramc
frame than at {E%n %géstg;ﬁ})('f%d; e ?ﬂrc}{rq{:rg?%ﬁ% %a% ?éf%v%pa (%Eﬂatweﬁ %}{%]% %@hﬁ%ﬂ
conponent @f a chiaidmldctrode disposed 2n ashienai bottoheswfipe of said kades acteppedtevel-

i nt I t electrod th hi bstantially on the sa
o R Aghe Bl el A e s Mol o bbbl ey rob S
length of dha @ﬁpe@en@@&l‘fa%@b@'sﬁﬂ%ge%?%% RAEL-Ai8Q}RRe i the iftld: SRl S@aﬁ{ﬂﬁfr‘t&' Pg

an internal contact electrode and chip is greater than the ue” of
f ocus shi fof wisgsgionnesting theethip arsbsid mternd contaitzilengrodes; wderdar y bet ween sai d

i nternal contact ,el ectrodes.gnd,the. at l|east,one non-shield- electrode
region. 10. Theaté?aggﬁ?eo]ﬁ néa'g%arﬁ%??grﬂfle £reiol} &f the g 8Tt%fprﬁu§fg‘cﬁﬂéﬁ&cﬁwgy’si de
of the or devolliost sthéielelbcebs fdraftion,cigiREvidéRcHHIeh aNlchéit Beakiot A9 La&t for

el ectrode, has a length that is greater than the value of a gap between
the i nt er riferBdping dhe dcation dereat least epengiRmponiing seid chipromseidomngo bottom
manuf act ury | | e body, the package
body havi nﬁc%ﬂ@?{r{%%{a mﬁgﬂpgﬁgqéﬁ%ﬁ; Er:é)}gae&&%g%é@%d on an inner bottom
surface of said cavity, a stepped |level-difference in an inner wall of the

cavity, a pluralit of internal contact electrodes provided on an _upper
end- surface of aﬂs a%%elsft&’&b%aomm;’&m CFBTSE e Y AL FUREU B FirshaPamiG Famst

| east one yy-Bhhal n She ok Gt REl 0P sAll definit Wrard A LBAP UhARC et e
cavity, devoid of shield electrode tormation, at the’'side edge of one or
nmore of sdiadyifprmeadmal sagbfntstiesramicdamobietly; stepefommed by saidrprandc agpstrhte antleps
of :

said first ceramic frame body and by said first ceramic frame body and said second
ceramic frame body; a plurality of internal contact electrodes formed on the main surface
of said first ceramic frame body at the same side as a junction formed by said first
ceramic frame body and said second ceramic frame body, which internal contact
electrodes extend as far as the other surface of said ceramic substrate covering the side
faces of said first ceramic frame body and said ceramic substrate; a shield electrode
formed on said one surface of said ceramic substrate for having a chip mounted thereon,
the chip is being mounted on said shield electrode; and a plurality of wires for connecting
said chip and said internal contact electrodes; wherein

at least one non-shield-electrode region of said one surface of said ceramic
substrate, devoid of shield electrode formation, is provided in a portion not covered by
said first ceramic frame body, which at least one region is used for determining the
location for at least one of mounting said chip on said ceramic substrate and bonding said

wires to said internal contact electrodes.

3. The electronic component of claim 1 or claim 2, wherein at least two non-
shield-electrode regions, devoid of shield electrode formation, are provided, and said chip

is disposed on said shield clectrode in a place connecting said at least two regions.



mounting a chip on-the shield electrode in the package body; detecty
boundarg formed by said stepped | evel -difference and the inner Bg#tMAR?mu*
surface of said package for at |east twpqtines, and determ ning, based on
results of the detection, wire bonding spots on said internal contact

el ectrodes and said chip; electrically connecting said chip and said

internal contact electrodes with a plurality of wires; and sealing the

cavity of said parikagectwrnidicanpdént dfelaith TIPS 2rwiBEH BE b G HdY-shikid-
el ectroni c conponent, using a package body, the package body having a

cavity, witliFctepdsHesion isredansylie and spissinternal contach plsctrixbestiogetherunilecep aof

said cavit d vel - di fference in,an. inner |1 _of the cavity, a
plurality %Sttaﬁ%%%rgr nal a%:lgntﬁ gcsﬂj efglogctﬁ Eéﬁtgrsna%)rcgl\lltlac e%e%vovadgrfeﬁtﬁ%ﬂare - ﬁqvef ace
of said steppedtidlbypirallelivitlereepetve fideef the ARfangalat noEiteldteldBTE rédidh.

non-shi el d-el ectrode region of the inner bottomsurface of the cavity,
devoid of shield electrode formation, at the side edge of one or nore of

sai d internal confaclie&ldsad E&H}%ﬁ?ﬂtt g'leclg%%/ hogd SARPS iv?lillé?%%ltt?(ﬁ 8i$ I%g@a-sﬁfel

detecting a boundary, as viewe rom above the cavit age %ody,
f ormed beteledrodsakgios tie ppéahguby ehd daidf mtendecoatudt sktttodes negethatmam spaf ace,

for at |east, t i mes,, and term ning, .based on the results of the
det ecti on red&n%'fvioc%nf’o?ﬁdn‘brtﬁﬁﬁﬁﬁ sides Eh?agd infemakcatack sigetrodeggrenagasirm chip

on the inngr b LOMMS Widka et Mk réaw%u@ﬁcmgﬁﬁeﬁle%%?&%%ixn,cel“g&%&éﬁgioﬁai d
ec 'ty o

chip and said internal contact el rodes with a plura w res; and

seal i ng sahercopermishgt sbstentiallyraditdgogiei asviewéd flom¥Be #dbavet hod according to
claim12, wherein - 4 MAR 2004 23 said internal contact el ectrodes together
make up a rectangular form and one of the sides of the or a non-shield

el ectrode regi oft, THe elédtronid edipoRnt bREIGRA 1, WheRhEheWiltinRRtwsin siRstikdes
of the internal contact el|ectrode rect.angui ar form or an extension
t her eof aideg of the package's inner wall surface is less at the top of the step, where the stepped

level-difference is, than at the bottom of the step.

7. The electronic component of claim 2, wherein the distance between two
opposing sides of the first ceramic frame is greater at the top of the first ceramic frame

than at the base of the first ceramic frame.

8. The electronic component of claim 1 or claim 2, wherein the upper surfaces of

the internal contact electrodes and the chip are substantially on the same plane.

9. The electronic component of claim 1 or claim 2, wherein the length of the or a
non-shield-electrode region in a direction connecting an internal contact electrode and the
chip is greater than the value of focus shift margin of a lens used for recognizing a
boundary between said internal contact electrodes and the at least one non-shield-

electrode region.

10. The electronic component of claim 1 or claim 2, wherein a side of the or a
non-shicld-electrode region, facing an internal contact electrode, has a length that is

greater than the value of a gap between the internal contact electrodes.



right angle as viewed from above the opening of said package; and IMARGZUD‘!‘
chip nounting spot determ ning step, a place for nounting the chié
determ ned by detecting a cross point fepmed by one of the sides of said
non-shi el d- el ectrode region, or the extension thereof, and one of the

sides of said internal contact electrode rectangular form or the
extension thereof, for at least two tines. 14. A nethod according to claim
12 or 13, further, £eafgtddsion ghanBfab@¥ink Antdi@trofiRMNdafiohdd, §diPa phdl& s 1hedy of
detecting a boundary, as viewed from above the cavity of said package,
formed by thedagkagedipdudaviaged cavitys withrre ehieldkleatede Wirposdsoon emizner batemof

sai d pack . gg@t I .08S;: det er.m nin sed .on resul.ts of
t he det ec?iﬂg%?gémf%d Eon f%é@%%# fg{]%ndlgglggce ]i%nafnelplrll%{lw%lo?lr?tgstca‘gfyegtpﬁgglétg and
sai d chi p. oflinterdaln@inhiet ckeradddi prgvided ohainMuppet cad-skdacebesi Riepped 1dvel-er nal

cont act el(ﬁgftrodes t oget her nake UE a rectangul ar form_ and one of _the
si des of tHECENCE MM sirertllerad cf derst pag Nt shisld-dlrcteddeasaionrot theriaedr,
crosses W idiodufaRb of it AUAP Uil Sniclt AEdac THMAGH, K1AEHHLfge
rectangul ar form or an extension thereof, at a Trig angl e as &
above t he @paeternd safl istaindl @mtdchglectraded, thentettedwionprismgdhagesosdt s
determ ning ste the wi.re bgndin pots, are determ ned by detecting a
cross point forREUIHE PP ot ters ‘egqéégtr%"é ecPaﬁg?ﬂeﬁ‘?géi d- el ectrode region,

or an extensi onddiéehg afboudidy Btthe@tbyishRl Spies 196 Sidfefbnb O LRI fl‘l@lim%?&hﬁ&h
el ectrode 16, A nethod according to any one of clains 1 | to 15, erein
t he | engt hsusface RE said pagkage fos ati lehdd -twpdonesodrd delgitoiningy basedi arerssiitmof the

connectin i nt t electrod and th hip is.greater than the
val o of | AR R i Blndi Bl WS o EROTE o5 P EaEh i i S P oundar y

bet ween sai d i ndlestnedllycestinactingekfa tdhpsiesd aad ihemal chpagt eleftfode®Rrighi gl d-
el ectrode region.. 24 SUVWARY An el ectronic conmponent, in which a chip can

be mount edP!BRlEY favires; and
sealing the cavity of said package with a lid.

Oefv\c/)élg from

12. A method for manufacturing an electronic component, using a package body,
the package body having a cavity, with a shield electrode disposed on an inner bottom
surface of said cavity, a stepped level-difference in an inner wall of the cavity, a plurality
of internal contact electrodes provided on an upper end-surface of said stepped level-
difference in the inner wall, and at least one non-shield-electrode region of the inner
bottom surface of the cavity, devoid of shield electrode formation, at the side edge of one
or more of said internal contact electrodes, the method comprising the steps of:

detecting a boundary, as viewed from above the cavity of the package body,
formed between said stepped level-difference and said inner bottom surface, for at least
two times, and determining, based on the results of the detection , a place for mounting a
chip in the package;

mounting said chip on the inner bottom surface of said package;

electrically connecting said chip and said internal contact electrodes with a
plurality of wires; and

sealing said opening of said package with a lid.

13.A method according to claim 12, wherein



predeterm ned place of the package at a high accuracy |evel,
havi ng a stepped |l evel-difference in the inner wall of a cavi trgwﬂm

package 13 is provided with a stepped bhgvel -difference 26 in the inner

wal | surface, and an internal contact electrode 14 forned on the upper
surface of the stepped level-difference 26. At the bottom of the package
13 is a shield electrode 15, on which a chip 17 is nounted via an adhesi on

llayer 16. The cgiip 1ri]tgrn§lnéi)nttah:? eleePb@5NBLetRQNhAG ulﬁh?g&&&‘éﬁr ¥ f0d one of

el ectrically connected by an interconnéction wre 19. “Location allgning
for the chihg sides afthetdia nontshiebd eleetcadeanginiy @ ale:,XtE’aﬂBlOn Itlamsctf enotsslms withnmeof

non- ol ect r S8 BB TORE TR Bol DRt DA RS it ah PHEESIER et Bdckage
13. right angle as viewed from above the opening of said package; and
in the chip mounting spot determining step, a place for mounting the chip is
determined by detecting a cross point formed by one of the sides of said non-shield-
electrode region, or the extension thereof, and one of the sides of said internal contact

electrode rectangular form, or the extension thereof, for at least two times.

14. A method according to claim 12 or 13, further comprising, prior to the
connecting step, the steps of:

detecting a boundary, as viewed from above the cavity of said package, formed by
said stepped level-difference and the inner bottom surface of said package for at least two
times, and determining, based on results of the detection, wire bonding spots on said

internal contact electrodes and said chip.

15. A method according to claim 11 or 14, wherein

said internal contact electrodes together make up a rectangular form, and one of
the sides of the or a non-shield-electrode region, or an extension thereof, crosses with one
of the sides of the internal contact electrode rectangular form, or an extension thereof, at a
right angle as viewed from above the opening of said package; and

in the wire bonding spots determining step, the wire bonding spots are determined
by detecting a cross point formed by one of the sides of said non-shield-electrode region,

or an extension thereof, and one of the sides of said internal contact electrode

16. A method according to any one of claims 11 to 15, wherein the length of the
or a non-shield-electrode region in a direction connecting an internal contact electrode
and the chip is greater than the value of focus shift margin of a lens used for recognizing a
boundary between said internal contact electrodes and the at least one non-shield-

electrode region.





