-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?gg r%eﬁgE \eé‘(#}edg’f&rﬂ()1 eqo%%neéﬁ\r/r\?}%% bOTW PLeCHEHA1Ae18N Chipe 1B dheom
surface OfP@Ckh%%l U He p#di8n P 3¢S0t 31atBE TR to himbshod for manufacturing

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 d-rawiugs,.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 fornl:led 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



nounted on the shield electrode 105 provided on the surface of ceramc
substrate 100, with an adhesion | ayer 106 interposed in betmggm:éyﬁggggﬂé4
MAR 2004 2 pattern recognition is conducted from above the packla \
nanely fromthe seam ring 110 side towards the SAWchip 107, for detecting
boundari es between the second ceram c franme body 102 and the first ceramc
frame body 101, and between the internal contact electrode 104 and a
non-internal contact electrode portiop 108a,108b. A location for bonding a
wire 109 on the internal contact electrode 104 is determ ned based on the
two boundaries detected through the above procedure as well as the

di nensi onal gfrticulars of (the Bgckage 103. In accordance with the | ocation

det er mPABETTHEECOBHIEON z%%org}w% om e oaﬁ&led pwﬁkag@t Hf%gllan@@imfa@m tblrsj@arrode
104 - j .10 . i 11 |

the ocaid 10 S8 EH RISt A8k hin T 5 9eR0uBe tudiss BrtTemine "

t echnokegsihd NRIENEE  friine! Byt 107°hia dnkl HEW beldnic® AL 504y "ol O6fld On
at a high accuracy | evel, betause of a displacenen IC occur s"when

si | ver bet@zeng thbe isranmal | ognfa. eldcthbRe2Q®4 hnd 2 hesatrtenilhUsontact
determ ned is not accurate enough, the wire 109, for exanple, could be

connectiefteadopesiienyl Ofia, H08e shield el ectrode 105, or an defective
connection e#&een tge gira.lOQ and hﬁé intgrnal contact el ectrode 104,
mi ght arise® THAiShOConAh @ wiireall HE o the rigterpal spviact siseradsnpBheist |
in whi : ni ' hj n | L gned to.a certain specific
R A e O R e o
at a hixgl] 8¢ e didens¥RAI pAticRRAYIJT4hE package 103.
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.



wire on the internal contact electrode. A nethod for manufacturing the

el ectronic conponents is also offered by the present invention_ Dhﬁﬁffﬁbﬁg
OF THE I NVENTION I n accordance with a first aspect of the inventk 4

is provided an electronic conponent conprising a package having a cavity,
a chip mounted on a shield electrode di sposed on an inner bottom surface
of said cavity, a stepped level- difference in an inner wall of the cavity,
a plurality of internal contact el ectrodes provided on an upper
end-surface of said stepped level-difference in the inner wall, and a
plurality off e desatomnrtuosidefetthmerhiip motd asenmité ndrerughl, thentwded 109, for

el ectrodes; . whergjn at | east one non-shiel d-el ectrode region of the inner
bot t onﬁgamﬂ%ecanld the cenveetpd emoBeoudy whthelthe eshield slrctradardGSeoror jag
provi ded. which at | eas ne region i use or. determnin he | ocat.i.on
Por 't defertiVeciaMse it heRhee:t B Se o oshadd the kel Ghplab deirods 104G
bondingﬁgﬁkgtmﬁyes to said internal contact electrodes. =4 MAR 2004 4 In
accordanCe wth a second aspect of the invention, there is provided an

el ectroni c conponent conprising a ceram c substrate; a first ceramc frane
body fornmed on one of the surfaces of said ceram c substrate; a second
ceranm ¢ frardebpsent enventiam asmisdtof ofr aerededtoomnic acampongnt, shephidho ramed
by said. ceramc substrate gnd .said first ceram.¢ frane body and by said
first Elgchamicdeyipe %afaaizp aligee tcb@ﬁ@rtaaréswlﬁqlpamorbaay;hlgh BOVEACH: v

cer am SV e b A5t RACOIRE s RidBHeRE! bRtk horBinalelisT fof Rolping
ceram git& angn iﬁ&qnﬁpidc%lﬁ& ne1E6&+80E C rﬁfé@h&g%r \H@&&fa{d&hﬁr{ﬂme
cont act el ectrodes exten as ar as the other surface o Sal cer C

subst r alecteontr cogpdreentsi idealsaceffeoéd $3i thé prssemeindntiohr ane body and
said ceram c substrate; a shield electrode forned on said one surface of

said ceram c substrate for having a chip nounted thereon, the chip is

bei ng ﬁ%@f&ﬁ?xﬁ?ﬁﬁﬂﬂﬁ%{ﬁ%ﬁé&o"e; and a plurality

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.



of wires for connecting said chip and said internal contact el ectrodes;
wherein at | east one non-shield-electrode region of said ore Ng& C f
said ceram c substrate, devoid of shield el ectrode fornatlon# B anéed
in a portion not covered by said first ceramc frane body, which at | east
one region is used for determning the |ocation for at |east one of
nmounting said chip on said ceramc substrate and bonding said wires to

said internal contact el ectrodes. - 4 MAR 2004 5 In accordance with a third
aspect of the invention, there is provided a nethod for manufacturing an
el ectroni c conponent, using a package body, the package body having a

cavity, Wthnaa&ura'aﬂg‘é:\ggﬁe}{ agseefccéjlﬁp% 8:.0Brahe! ﬁwntﬁﬁ ffBre &réﬁ&ﬁd%f

said cavity, a steppe ferenc I'n an 1 nner the Cavity, a

pl ur al iahyelettrbmicesdiapos@itt @rhpakpet 4 @ERANRY Qstage;on ﬁ%@t e@ﬁﬁ [ic §Pfne Wddre
of said stepped level-difference in the inner wall, and east one

non- shifetrded bacireootheegirfaces aff saitbcérantic sobstratey s setand ceffanmhefrmeihqdy
devoi d of shield el ectrode formation, at the side edge of one or nore of
sai d i femnedoncwsid {ust eeramie deame hady; stapsoormeddry sa%gceramc subgtsatofand

Eﬁﬂfﬂéh%&f@rhf r%@m% ea@?é‘bé' dcnd Bycsaid P gautc dine H%%M%a&zgé&% i
" ecut  SeprRioBe BOBFO A Bl SR a8 bolEG, B e, ornah "ty paanain’ "

| ect .
"nt or napiacBnl ol ﬁ‘sé??%@%@@ﬁﬁﬁr%&%wﬁ%@ sld¥as 2L hPAARICE) Sid
cavi ty fiekt &&rushi@edAE Bodltdhdsdild Gecond cMARMZOR4m@ 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.



-'I'n accordance with a fourth aspect of the invention, there is provided a

met hod for manufacturing an el ectronic conponent, using a packg emﬂ/ Dq.e
package body having a cavity, with a shield el ectrode di sposed 0 '29 r
bottom surface of said cavity, a stepped level-difference in an inner wall
of the cavity, a plurality of internal contact el ectrodes provided on an
upper end-surface of said stepped level-difference in the inner wall, and
at | east one non-shi el d-el ectrode regién of the inner bottom surface of
the cavity, devoid of shield electrode formation, at the side edge of one
or nore of said internal contact electrodes, the nethod conmprising the

S erage boadh adddHanBONIPVniAG ApRIEDS (IR APENGOR " SHERY i heBlidlE o

package body, or me ween salrd s eve et ence” and sai

bot t oMngathbdCor kedmAhctutiB@s bnt BRCHOARS cohMSborftat e ¥y r;g_,paleﬁﬁgéipac éhﬁle

results of the detection , "a place for nounting a chip int ge;
mount i pgckagel boty thaving hecavingrwithtd ehictd rdlegeody dispoded @kagdnner bottom

el ectrically connecting said chip and said internal contact electrodes with
a pl usutfacy off said reayityarad steppkid nlgvebdfeapaet g arf iseérdwadic kfidhe iavitya d i d.
Thus an_el ECt rqc;fnic conponent of the pr esen(i%li nvention may be provided with
a pat t &lwalify (afbdermsl eontagh glgchrodayvrievides ophap epparhend-srefaee eeft saidh ¢
devi ce _gchi nd .ap kNt erconpnection W.re accurately to certai cified
bl aces SEPPR ARG Rc E B dEnPO WAL, BBfhgolunt onk NAR-SDBIrclPCROBEHREE or
manuf a | ' t - 4 r [F1a\Y [ u a
packags! e B PR A BRE RABBRAVED. BePbid OF oBefh EnorBRinaGilin, e
cavi tygsidened@d bginBlromaé Jfeddd it coif ' ' ot ion
wre tgl a ceg:ét ain specified | ocati gn ma%/ b%&e(??gtgtsg%s:’g??e@étggtﬁeﬁrﬁﬁg%
boundathe 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.



formed by the stepped | evel -difference and the inner bottom surface of said. -
package at a high accuracy |evel. BRI EF DESCRI PTI ON OF THE DRAW, Nmﬁsiggk
is a plan view of a SAWdevice, in accordance with exenplary "éll'b ) 1
through 3 of the present invention, before the package is sealed wth a
lid. FIG 2 is a cross sectional view of the SAWdevice, in accordance with
exenpl ary enbodi nents 1 through 3. FIG_3 is a plan view of a SAW devi ce,
i n accordance with other exenplary enfodi ments of the present invention.
FIG 4 is a cross sectional view of the SAWdevice, in accordance with the
ot her exenpl ary enbodi nents. FIG 5 is a plan view of a conventional SAW

devi ce, bef |l ' ' ' Poly | Iew
devi o et a5ehcdorbBusEA T o okt e o B MBSO
THE | Netdhb@NfdrEmpagifa@iting) afl SeclrofaROWonfpiMt deNIGE d PadkEsd S et h a
first exenplary enbodinent of the present ‘invention,” as viewed fromthe
above, packagrebbiy lxivieg abedwityg withis shivdd elesttdde disbosed BhGn nisdobsttém
cross sectional view of the SAW device of FIG 1, sectioned at the line A
- B. TrRurfape o smdgwmvinta sfepprd levelsdifferencennian iinerdwaltlr obéhe icavitye a- 4
. i i f to the d | . On one of_ the surfaces
(I\)/f Razggflg%pb?lolfo Interhal’ (Eor}ltgc(:at electrodes Oproviadedr %\Illm 2191] Supper 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.

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.



substrate 10, nanely the surface on which a SAWchip 17 is nounted, a first
ceram c franme body 11 and a second ceram c frame body 12 V\hose_ﬁihmm‘t
different fromthe first ceramc frane body 11, are stacked in o]
form a package 13, which package having a cavity provided with a stepped

| evel difference 26. An internal contact electrode 14 is formed covering
one of the surfaces of the first ceramc frame body 11 (upper surface),
the side faces of ‘the ceramic substrate 10 and the first ceramc frane
body 11, and part of the other surface (bottom surface) of the ceramc
substrate 10. A shield electrode 15 is formed on the upper surface' of the
ceranm ¢ substra on which the' SAWchip 17 is nounted via an adhesi on

te 10
| ayer 16. P%nmﬁhféjl dor masufaciysingo the oplectiania siorapengiisy péiethen present
i nner m_surface o ackage .13 at.the sides ,facj t he stepped.
| evel - Sy Ton deseF Dbl BERRARRNGT 15ith 8 riEhBEL doBFl-diRrefaf ahh St dunsroqe
at a c i t o SnindPeeLf | i i  NoN-shi el
ol cotr oar oh GivER: FT ol GpindD5E L 168y M RE deRi Ehth oA sEg
conponeviks tofa teaimspecified MmO mdEbe EfEGeddetér BERCtng thedSsnhduss on
t he upper surface, the bottom surface and the side face of ceram c
subst r #owmed by thecisteppesk lonelr differeace hived dthel énnen dwttin asut fade dfnseidnal
cont act Iectrodg.a]}g are to_be forned. Next, on the upper surface of the
cer ani 4§ 3 Bighhacquracy d¢veleranic franme body 11 is formed. The plating
under-layer is provided also on the upper surface and the side face of the
first ceramc frane body 11 for an area of the sanme shape as the internal

contecphaT e A oh R AGAY  2ter thereon. and chen, en
LRSS RGP, 218, ATyl St L S SN A UeGia oyt
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.



is provided to create the stepped |level-difference 26 inside the package
13. These are fired together to forman integrated package 13 c | S i

of the - 4 MAR 2004 10 ceram c substrate 10, and the first and‘tﬁm%’f
ceram c frame bodies 12, 13. The plating under-layer is provided also on

t he upper surface of the second ceramc franme body 12. The ceramc
substrate 10, the first ceramc.frane body 11 and the second ceramc frane
body 12 have been nanufactured nainly @f alumnum oxide, and the plating
under -1 ayer has been formed mainly of tungsten material. The package 13 is
plated with nickel over the plating under-layer, and a seamring 20,

t hermal expansi on coefficient of which being the sanme or identical to that
of the package 13, is forned by neans of silver brazing on the wupper

sur f acBEET MODIPPORICARRYING OUTP TREUINAENTIONnder goes ni ckel pl ati ng
again,. and then gold plating for formng the |nternal contact el ectrode
14 andgé %E%hleld el ectrode 15. As FIG 1 illustrates, the internal contact
el ect r HEDPAIMENLL by ded on  each of the upper surface of the stopped

| evel - dlfferences 26 fornmed on the inner wal | of package 13 (the upper

surface of f'rs cera a bod al ec
egtendi ng atgﬂﬁ?&ari B e ofs‘éfw %J?Hréir%é‘ﬁ@e e§|p st elgpg Yof
the in r r si des of
t he pa%ﬁ%bg)?“f%ﬁ?&?ﬁ%ﬁeﬁ%t 89t “a%e‘flam%? olell %ﬂseﬁl%e@h@quem 'y,
the i nbeforalit isceAleclithl LR owGlé OB Erods SUORGRI Vit of the A RNuUl ar

shape, or a square shape. Also, respective sides of the non-shield
el ect r deeicpafthiloh’ H%actldﬁﬁmi atrﬂle\hrmeﬁ-olﬂ the inner bottom surface of package

13- are in ?{allel Wi t
e tirst embochment of the present invention is described in the



respective sides of the package 13, and the region is reaching th ﬁotko
end of-the first -ceramc frame body 11 at the inner circum‘ere'nge A iﬂﬂ‘t
Nanely; the region 18a, 18b assunes substantially rectangul ar shape, or

a square shape, wth the internal comact electrode 14 and the region 18a,
18b being disposed in an arrangenent substantially rectangular to each

other. Non-shield. electrode portion.18a, 18b is provided for two at both

i d f : i i j di i i | t to.th
St or na TS RRMEN REerensod BY didwiiihedl TROBRE of PRELLANELY oflT thrdiRiq 5
above t heubsiekg20l3amely thoBurfabe of 8FRch 1930 d%'gﬂggt gvmbﬁﬁtécred chip

17. A SAWchip 17 conprises conb-formed el ectro or I'nput’/output

fornmed onexsmeicsirbater body dhdnd phecoald ¢eraafic Foahadiods! BE windeSsiZébeiy ch
being cqupled with the reflector electrode 23 and the conb-forned
el ectrod ent framithe diraf carentic fiafes body il catomstacked e dhe beddy tudfora. The

SAW chi p_17 ks nmount ed. on the shliFeI,d el ectrode 15 of the package 13, with
an adhesPRETSAFES 6“’%&%‘3‘9@8 WiBGEERYILY psavised withcr sseppetileel t he

SAW chi p ' stantially on the sane | evel as the internal contact
el ectrodgi%%elﬁﬁé?ﬁé. hei ght. As viewed from above the package 13, the non-

shiel d el ectrodg RReidAtohdsot eld@bod ' ?f% | ont act
el ectrode 14 and the contoact eel ec??%%%ggszﬂ% ' A@ﬁ?ﬁl ?‘i’gszrﬂgg %é#%lé%sg 13
under goesf thefitstereranrc figumid body BT geeski i) (Heesida Bes of AhB @b m$t
‘boundary fornmed bé the non-shield. ' electrode -portion 18a, 18b and the

i nt er nal SubsiEate 10 pad thedast seramitdranedwdyt1le and mwirt o the ptesi swgfacd epped

| evel - di {;f er ences .26 d the njidd| e poi is established on a straight
line conmogi?q}gs%rﬁ%ce?\ﬂgﬁb%ﬁ?@m@é‘ Blgrai _Brri ddl e point as reference, and

BgrS] S?ngn vari QEQSsﬂfeTE Redceie PANL E5HhE HrPtnd QI% QBRI S 1he %gggmgcor
substrate 10, on which the ' SAW chip 17 is mounted via an adhesion layer 16.
Non-shield . electrode pqrtion' 18a, 18b are provided on the inner bdttom
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 b_e formed.
Next, on the upper surface of the ceramic substrate iO,‘ a ﬁrst ceran:uc frame
.body 11 1s formed. The plating under-layer is provided also on the upper
surface and the side face of the first ceramic franie 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



the interconnection wire 19 on the internal contact el ectrode 14_i%eMM 2004
determ ned. Pattern of el ectrodes such as the conb-forned el ectro 2,
contact electrode 24, etc. formed on_the surface of SAWchip 17, is also
recogni zed, and, based on which, -a éBot for bonding the interconnection

wire 19 on the contact electrode 24 is determ ned. And then, the

I nterconnection wire 19 is bonded at one end on the internal contact

I d io W . de 24'- AW chi

e Sk Sl PO 1 RO B BESEod a1 30E
i ded R 1Eeqy) <Y . h hip 17

I e g RS, S50 R R LA

pr ocedur eerainiddtanaibodpd2a | ocation for nounting a SAWchip 17, and the
description is made with reference to FIG 2. - 4 MAR 2004 12 In the sane
way as i‘n enbobherseramic supsiokbed 0] 3heafiistgearanintfeansl bodptHchndetlest r ode
14 and a_shield el ectrode 15, as well.as a SAWchip 17, are prepared as
the fi rs?ecgflagﬁerﬁrﬁ’éc W% rhoanlﬂ haverbganaaasuiactureth maiole bé elvodeuds vi a

an adhesj I r . tern _recognition is,conducted on {he package 13
fromt heb)ggg\/ga)ﬁ[%o t%gt%@tt&? Wélgg'lﬁg?’g{h?so?’ﬁ’é’a frmade mamlEnebtyngstent r ode
portion AR3eriaBb and the internal contact electrode 14. The mddle.point is
established in a straight |ine connecting the correspondi ng two cross

poi nts. - Usi ngdThépackagt 23 RophitedsvitRiHERS Ger 3R P12ER L
di nensional particul ars of ?he package 13, grpl agg fo Lﬁfoafﬁgakgﬂ}%wmi p

17 is detaeem aueg 20, thermal empadsion beefficiensfetvhich deingdhel S@ameldP i S
provi ded.qf or. gi egst,. .t wo, gnd a_SAWchip 17 is placed sonmewhere in a
st rai ght19epieal tqy fithg naskaged 3, 1sfoamedbyomansiiof silver brazingtadtle t he

locati oyt Bfiface 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



shield el ectrode 15 of package 13 via an adhesion |ayer 16. Next, ﬂmm
contact electrode 24 of SAWchip 17 and the internal contact el'e!tt ]
are connected using an interconnection wire 19, alid 21 is welded on a
seamring 20 provided around the uppedlsurface of package 13 to have the
SAWchip -17 sealed in the package 13. (Enbodi ment 3) Enbodi nent 3 rel ates
to the procedure of determning a place for bonding an interconnection'

et orri ng HACHRCARRE 1L B8 ATk, GTEIGRS, G obFY Tidbeagnet humorems as 1 n
FIG | rﬁw%ﬂtﬂﬁ@g@ Sicnﬁt'o_vpaﬁrsftgﬁ%?éﬁiffc ﬁnﬁ functions respectively. In
Y 0 I'fTerence

the follow ng, on the points ‘from enbodi rent -1- -axe

described.” | n AW ¢tept17 compeises cohipeseckd aTRHiALS!
i nternal”_contact el ectrodes 1?, as viewed from abo%g %zhfg%gggﬁg/g{el@#

However , farmedhen phe suhstratd adidre pluRlityhef coaghcnelé8acdd8bd] ehiel beimposed
at  -a pl acﬁ (\{\/ner .t has an immedi ate contact with the internal contact
el ect r odedPry r B retleqire plactsade 3% andc tyicomigfornusk dlecerdde 2Anduct ed

the - R 200413 13,from the aboye, int formed b
The oxt AR APHOY SRS I UR cditoemad e drate nade 16a. 18D, m?iﬂes} dﬁh
faci th t P A - 1 t | on . of id t
| Dternal | cont abRe SATE¥Rp 19,6 HEERER GRS RO ISP | 0 Br Bhe Pedigiur t ace.
of packay®, with 415 adhéﬁﬁhﬂdﬁelalﬂg ihhPosdd ' BeEfdh. POkt dcE efe%h%glse! fﬁggf th a
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straight line connecting the corresponding two cross points

m ddl e pBinBAYE ohip difeix enbsimitidlye dnothev saineUlevel nsethei Biteindladdtaed ar s of
t he packa]ge 1;, aaespot for bonding the_  interconnection wire 19 on the
i nt er nal #EEHPGe 1 diethe heighly iAs yiewedifram above the package 13, the non-

shield electrode portion 18a, 18b is disposed between the internal contact
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.



And then, the interconnection wire 19 at one end i s bonded on t kel MlAer#
contact electrode 14, while the other end on the contact el ectrode 24 of
SAWchip 17 for electrical connection. -Alid 21 is welded on the seamring
20 provided around the upper surfaceldf package 13 to have the SAWchip 17
sealed in the package 13.. Now in the follow ng, points of significance
with the present enbodinent 3 are described. (1) In the present

mbodi tt . it dure | lied.on th kage 13
From ¢ not de Galft e e @Beimtny Lot patizs 1a baVingn inHenabstR@bour f ace
ol avo_f erkirbAcl bl SRR B B s S BE S A AR i, O, etepaed® ®
i Nt er consehtifaRt Whe 1'91|1@EAW%hhﬁt1 ri@%oﬁﬂfbléla&ﬁ th %ﬁiefl&%‘f%c?tf‘odeﬂfg &S

for the above is as follows: In order to reduce the possible recognition

errors o adhdsiomlayer 16. A putebel redghitiomke condihtbanzetiRepneeie 13
r ecogni ionéﬁoi nts as long as possible. 1In this point of view a boundary

point b etghoveckmletasy 2 orassdpaiht férmed bycthamon-dhielde- beldytrdde as

vi ewed frggl atﬁ;ve lbge. (ﬁagkage- 13, may--be-detected.- However, since the
seam ri REFReR i18% L8bAnd thednfprmal confact_legrods d 4s e Thedmiddleapoint fisarme
body 12 Of Sl ]\« zing 25 th | acenent..accurac can easily be
di spl acSer bR ARE e Mttt A (e hing the TR ORARE 7 Srose TRPEr wi { h
the fir¥lsigergdd (Bére% y. ' 1S qS r ag: i

process, asgcorrpgrrﬁ;%l Wi Lﬁﬂgh%% ofﬂggggﬁ @gngg@@&Q v%&%ogﬁﬁ%%{bn%ﬁ

e rtouben| i padagy iy lanecaniy, S iy i
ceramc pteImingddy 12 needs to be provided with a plated |ayer even when it
'S In otherl words, the non-shield electrode 18a, 18b is provided for at

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

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



sealed with solder. In this case, the accuracy in the shape is i_n?‘emozmlt
that of the first ceramc frame body 11, Therefore, it' is preferr

‘use a boundary fornmed by the first (iﬁram'c frame body 11 and the inner
bottom surface of package 13.. (2) Sifice the internal contact el ectrode 14
and the shield electrode 15 have been fornmed with the sane gold: plating,
it is difficult for the pattern recognition conducted-from above

he } - . _ . higl d
the, packpgekdad 13 felirf tthaHHoYB, QREodd i %E@m@&rﬁgt&ﬁmn&gg%g gi:(fergﬁe 14,

el ectrode 18a, 18b is provided next I nt con

the | ocathomal-shieldy ehsetislendss, agha WhLhCkideARLhACHhd SYeIpddy IGAKI NI
advant age, of a contrast generated by difference in the color "between the
two. ThedHétresre 86dantldberaxtensin, of botide ndthbanpermal dedtddnsleadodd1al her

| ayout arra&geﬁg,. whei{?e, corpers of the region' 18a, 18b and the internal

contact BIACH Pil§eagingthe ingper betiom surforeofpatiagn bhiy detdntedaniddmrl3 | i ke
in FIG . odi.nent 4 odi.nent 4 is.,described also referring to FIG
3; wher eFﬂepélﬁ ﬁ%rg&ggé% ?i}%‘gﬁgge‘gﬂrn gribraght lingronaestipg CFFJGSPQnngW esent
t hat the : S ' . by tjons as,those described in
bnbodi moby o o ik es POChle flo e RAF oL IKSARS, S bASET ab i, |

the fol | dishegsional ypaiteculait 6f ofhe Shddaglenee as %prq?ﬁdb%ﬂihgshthq g

.enbodiment.s. - 1. and--2 -are |In- -enbodi nent- e--nen-shie

el ect r odtntesepnneghionswivetl s pos ateahalocomtacicelebizode i14 i Ftavmidegedi at e
contact with tge ;i at'ernetl)ig3 contact electrodes .14; like the |ayout of
enbodi ment 3. », thenintgrcommecpa axiref 19 1vd onejiend 8bondRb oanthene of

e tor T rmbt Gontal glefiadS Srhus HRE bbicead ohriberseinmnglecoge it
surface. of SAW chip 17 for electrical connection. :

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 pc:;ints 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.



- 4 MAR 2004 15 Therefore, a pattern recognition procedure is appljy f
above the package 13 for detecting, in each of the stepped _PR m ﬁﬂmf
| evel -di fferences 26 opposing to eacﬁ ot her, a point at which the
extension of one of the sides of the non- shield electrode 18a, 18b and the
extension of the internal contact electrode 14's other side cross at a
right angle. In a straight |ine connecting the two correspondi ng cross

poi nts, the mi Rdthepaiott, isiidsabhé Shed Whd6 HSESclasse r1%f 3 80eled Lﬂ%'wg t he
m ddl e point, and based on various dinensional Pparticulars o %e ackage

13, a pl weblingra Hduat being the Saam wih (20] The sygelrermd-sedace cEfRO G 5) A
poi nt of signif,ican vmth enbodinent 5 is in the shape. of a first

ceranm c $%& Ct#EJ%‘Pe yifengndssterhe praidnchwith & plateddayer beeh mifearitisg t o
FIG 4 t ed th | FIG 1

repr esen‘?eaﬁf’@ﬂl%ﬁ 8 eﬁer ?B%  eass ég%/\?éﬁracsog’gens%@gseﬂfnéﬁa%iéﬁag te hbae
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enbodi nent 1; the inner side wall and the upper sur ace Cr 0SS

right as@facemﬁpadme 13.-is an acute angle in the present enbodi rrent 5
Thereby, clearance between the opposing stepped | evel-differences 26
becomes gr eat ef)i rine th@mterpal conﬂaahelentltdde Ipped thashiclflebediodst IS er ani ¢

frame b n vi.ded. b first punching a ceramc
Chont + oBdve bebll e mRduia thesan imgo 1o Gk t%g.t patiterr

-side - wWaldoeWididh ﬂon&ﬁ‘ﬁﬁﬁqgoﬁloéﬂgve Jh%&&i?a@%' £3 10 mgulsﬁ 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
respectlvely the same functions as those described in embodments 1 and 2,
So, descrlptmn 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.



inner side wall and the upper surface of the ceramc frame body 11 f“mm}g#
acute angle, a rectangular cross point fornmed by one of the sides c!?
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
hi gher accuracy |level during a pattern recognition procedure conducted
fromabove r- 4 MAR 2004 16 the package 13. The sane applies also to the
SAW chi p 17 i nTheeefers; s pattenhadcomrition Protédwegls dppliedvfiche sdeivati%eof
significange inygrtxbo iments 1 through 5 are briefed as follows: (1) In
enbodi mePREaBea R 1Y deteching, vr pachi of Hae steppedi levelddiffesancdso@ oppbsingackage
13, a regt | ar cross. point.fQorned by one of the sides of the non-shield
el ect rodée:O %@%{H Oﬁ%?{’ Bo¥° @teypvbcg)sf‘ﬁ?]fax I%Q%Wetfféth@i ¢idss @f thpenon-nt er nal
cont act eriro t i I.S..d ted at,a patfern
recogni t%‘%,ﬁ an %? éd%g??ta h(h;?.b gﬁé@iﬁr%oe%eﬁéﬁgfo?gﬁé\f%ﬁqrﬁaiWiﬁ%% f’j;?&t‘i'%]@er nal
cont act t4'scithefeidedcREs atel riHLy: negd gdstp¥; ] WA ion
wire 19. In enbodinents Zrtzéhgpé}{,t aluféllﬂs ]r':l'té%"l ?2%1%%2?{% gér’?%é&ﬁg%%ﬁ%%ng a
SAW chigort@spomdihg qrask aoents3, the niddRnguimr i eosblizbeat tdf BeMBePRcone of
the sides , of the non-shield el ectrode 18a, 18b, or the extension, and one
of the steferenge. (Heingithenmiddimipmint.chudt beded 1o variohe dixtersiomd, is
det ect ed t att.etn recognition-gs viewed from ahbove the -package 13,
for det e??ﬁ%h(f"ﬁﬁpsa oglti'@ep?glfaggenﬂ%ntar age, Jors O WHiLRE 1the fﬁlﬂg,'c}éppﬂ'écf% f or
mount i nggddaemeA¥Y chi p 17 and a spot for bonding the interconnection wire
19 on the internal contact electrode 14 can be specifically

(Embodiment 5)

A point of significance with embodiment 5 is in the shape. of a first

ceramic frame body 11. The present embodiment 5 is described referring to

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



determ ned when the non-shield el ectrode 18a, 18b and the internal nm%m_
el ectrode 14 are disposed in an arrangenent where, ,as viewed fron!*

the package 13, one of the sides, or,the extensions, of the above two
forms cross at substantially a ri ght1 ngl e. I n manufacturi ng one SAW
device, the pattern -recognition may of-course-.be- conducted fortw ce;
nanely for determning a place for nmounting a SAWchip 17 and a point for
bondi ng thieepddagea@inection wre 19 on the internal contact el ectrode 14.
(2) I'n enbodi rrrghr;;s 1 and 3, where the pattern recognition is conducted for
determ ning a bainerapgypifvdialgo tdrehd QA t:i | . L.nt er nal
contact electrode 14, a non-shield el e?!tﬂrég eqiég%f\égbir%ﬁ%ggﬂ&dlybm 2004
17 wi dt i throamebadier than that of the focus shift margin of a |lens used for
the pattern recognition contributes to avoi d possible recognition errors.
(3) In a confilgw AP signidicapprin embodieents 1 Shivughi § atd baivfed t he

I nt ernal cfaﬁt()%t el ectrode 14 are on substantially the same plane, both of
‘the SAW®EH p “and the internal contact electrode 14 can be contained in a

boint - formed By anciitipits 196883, it 8eclelInab®s Ve Biout wbsus 1ab,
or the . thetieaciae, 13 100Rughldarost inp borblen b G0 BE OUAE! oPLEE! ! 000

14, or the extension, and el ectrode patterns on"t fich as

cont act nagl-sitielddeslectrodb-18a; 18Y, of ¢hé katamsion,amd onbaFalai Z86s af tRece. (4)
Furtherrm‘(‘%%nahn enbodi pents_ 1_and 2, where a cross point fornmed by one of

the si dé¥ hePniast ehecdrefleeldctorothe ladendish, daddeteeteds atthepsitdas of t he
i nt er nal . el ode 14 i et ected, undary_ between the package
13 and trﬁg(?_ n?il(eb&l’ k?&ecf& _ §8F€aé%eei% ﬁoﬁ%_%ngﬁWe‘gﬁgn{@é@d the intamel ot h’egJ
hand, wWeahtd& &8teedsdd é}eefm%lﬁgﬁﬁec%e&%qr theatis bt iil%é:rtcgtr]]ﬂg(l:t%n wire

19. |
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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



cross point fornmed by the extension of one of the sides of the QQR-QDMBI?UU4
el ectrode 18a, 18b and the extension of one of the sides of the int I
contact electrode 14. Therefore, if there is a displacenent taken place
with the package 13, for exanple, t hdl ocati on recogni tion accuracy in
enbodi nrents 3 and 4 may becone slightly inferior to that in enbodinents 1
and 2. Therefore, it is preferred to di spose the non- shield- el ectrode 18a,

18b to bgidd aEepd ckage to t rnal
contact el ectrode aﬁé’sﬂy Iﬁ\eﬁ%t Fe)i:r% %&Y Shghe'alﬁ Tgim of Ianleé‘rsd‘é“? rZ'fg)ra

possi bl epaﬁememmﬁoﬁhahtﬂ&‘{t "S%LH ced for mat ' 0”
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48b- sa- -t hat t(®--In &rcghﬁgnfataoxs wcteert adiengp b dreshrthesdaf SAW GRS 19! 4664 r ode
14 is grgéet er. than t val ue of a clearance between the internal contact
inﬁ‘éﬁl’eeiaat

el ect r odE%e JferpR tleetrodetd anceppeubbiardially the senceplate, boih dhe

rane bohe SAW @iflony, #id,Ehs Fnern] Geotast leatuodnd dpmmchs cantimeddom 16
ZFLIZﬁﬁeﬂfbé‘%ﬁi‘ie%é@tea%@‘m Bhfisht SassShnoy SNt the et b’ eiss mesnty oat er
' the foonmid BpcsRObTHANSITRS 4 HPRRA SRE1A ON o1 ind s, G0 Iupat i on,

-a rectangul ar cross point forne y one of the Si i el d

el ect r odexte8ajon] 8ind onetdfetlextitiesi cMthabelteana] ebntde é?le@&'éd@flhtf R tHy er nal
contact el ectrode 14, or the extension, can detected at a high accuracy

| evel i nextgn'gg)(q, eﬁllihdr@ée‘fgndelmttcmajm éHef BANW atinipe 17hesuphc kaoenkdet . The
above- §%3ff aed co f ur a wi.th the cerami ¢ frame body 11 may be
i ntroduc 7o ? ?Ftoge?: Gagy be gecognized atrpaceion- shi el d el ect rode

18a, 18b has b@gn PuPMeEfbre! Int 88 bodiments 1 and 2, where a cross point
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 electrodes 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



above-descri bed enbodi nents, facing each of the opposing stepped Iilgt%
differences 26. Instead, the above two regions 18a, 18b may be ﬁ%b 2004
al together in a side facing one of thf st epped | evel differences 26 for
detecting a rectangular cross point &r nmed 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, for. the purpose of

| ocat i oguafdcgnd ; ' PQI L,gh curacy
c@ndfnehe fiRst CEFAhid Grd1RE AHY o% tsfﬁilenéxl %ﬁgc&@%r%l 182‘:119%

|l evel, it is prefered to provide the ‘at both

si des ofdigtaBeMbetirperl The dpppsiagdtoppsdiRveRHIfFefbed Q@b@é&h@ggréé’tergﬁ) A
boundary, as viewed from above the package 13, between the t eppe

| evel - dithe chosiezesewicm dhaneih dheompper fsectionan Wighr eltisg voafegurtatioracgor dance
with the present invention ? a high accuracy level for determning a
| ocat i oﬁe&aqﬁj‘iﬂt eSS PSR dArped7by agne efedhe tsideseofi hbe deonghiedsi ons of
the' pa 316an redyced to a mninqumrr ired for, K pounting_-a
- SAW C%IK%,QF%# g _ﬁ%’r ellgﬁf or. %herﬁa‘ie%%n’pﬁé efige |°I%3@Wt Sklesopf ke ingernadnpact
SAW deVicg 8t MNEM | Lavention, a shield electrode
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5 e£3 0" THR' Shodieuever,

non- shi @ patieracigcogtitidia,coh8bcral fiin PAlYYd etk f];Q{ckTaP .
two such regions are sufficient for determning a place for nounting the

SAW chi glesqribed gonfiguzdinn dthathe cerptmichiea ateoheiye ke mpkpby intlddcs@hs have
of for s PHEHEHBbORREMELIEED €0 auch of her el ectroni ¢ component
Containno. 3 o Duik B IdF, PSSR, 1 BRI RS, BTuA%ES o
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.



| NDUSTRI AL APPLI CABI LI TY I n accordance with the present invention ﬁ
el ectroni c conponents can be nade available in which a spot for" oﬁi g?.D[]lr
the interconnection wire on the internalg contact electrode is determ ned at
a high accuracy level. A nethod for manufacturing the electronic
conmponents is also contained in the present invention. - 4 MAR 2004 20
CLAIMS 1. An electronic conponent conprising a package having a cavity, a
chip mounted orlthaigheltte eAlrsicr estemgl S50 woeh @OnAMLE "R bbb OB St e Of
said cavity, a stepped |level- difference in an inner wall of the cavi

plural i tyusmg At SANG [deyinet astambaammae&qomvsdﬁmnv@ntmﬁl offpey tlendagiy f ace
of said stggg | ev I-dlff(‘glnence in the inner wall, and a plurality of
wires conAEYERIREE Ao Preinethex @ecmpnmwmp@mmt@or@amgom@h;p whéhiei n at

| east one n-shi el d-,el ect r 6de. 0 the inner, bottom surface of the
cavity, 5@%3 a%ﬂ%g © s ﬁds P c{egg‘@m%o&ﬁﬁﬁogﬁs onsthe vpperguriape @mdathe east
one regio r determning the |ocation for at |east one of

nount i ng ggf%n&lﬁlﬁ%agﬁ said inner bottom surface and bonding said wires to
said internal contact electrodes. 2. An el ectronic conmponent conprising a
ceram c substrate; a first ceramc franme body fornmed on one of the
surfaces SNINASFRIALAPPLIOARIIATY: a second ceramic frame body forned on
said first ceraﬂlc frame bod steps forned by said ceram c substrate and
said first ceraht@ceonsiamce i‘t\é he mrpseni JleFEth, eec]aleientfomcreohmd;aentm sai d

Forned onchDeaPHe SRS Gy §ppd G haife dhe Falfecisstian wite cohie
side as athangksqu1f ﬂtgl’ecﬁadcﬂ §d rd%%,er ﬁfe gé 3’3%5 %‘%ﬂj‘%ﬂ jg Efall d secand

ceram c frame body, I'nternal “con s the

ot her sur tmethodffos mwhﬁa&aiﬁﬁ %Hb%lléc%&n%%\éﬁi dHentd gﬁﬁ%l
first ceramc frame body and %al d ceram c subﬂstrgt eg}S ﬁls%econlfl; ectrod

present invention.



formed on said one surface of said ceram-<¢ substrate for having alﬁya&goglr
nmounted thereon, the chip is being nounted on said shield electro

plurality of wires for connecting saidzghip and said internal contact

el ectrodes; wherein at |east one non-shield-electrode region of said one
surface of said ceramc substrate, devoid of shield el ectrode formation,

Is provided in a portion not covered by said first ceram c frane body,

whi ch at | east one region is used forcggiggnm ning the |location for at

| east one of nounting said chip on said ceram c substrate and bondi ng said

wires to said intgf él\?\#trcﬁﬁné onfhEOMRARS Oﬁ;)h’ k%ﬁq&@lng_catéealgg&ar gﬁ&%ﬂﬁ@h of

claiml or claim2, erein | east ‘two™n regl ons,
devoi d of @hi e‘thdldeeliemmdodfspbsmdrmtarnnneldrcetopr onfade df saﬁndaﬂ@i,d stdpippd 1dvel-

di d d shield eI de i.n a onnectin t | east two
r'ez!ogf\g. %}ﬂfs %hﬁ? ’sé‘d’lé‘?im%‘?f Gﬁt e‘é%‘fété'tta lttéaﬁﬁts #Hicog %ﬁatttﬂ es providedi m 2,
wher ei n t hey &1 ughePend shtRbdf sﬁh%fe%b&ﬁ?evéle&!fi@fhnbé i ﬁetﬁt&%@t ?ﬁ@%]pﬁgﬁg he

i nternal contact el ectrodes toge make up a rectangul ar
si des of t¢feN1W$tC@m%€Itm€@m@¢parei@t}im@ﬁmalrcemtaatmjmtmﬂes‘ ovwrame substantially

arallel withr | ve si.d erect shi e ctrode
Pegion. 5 The Srast pis ol shsmba reaiiit it idfer BRflh Softals 64 BF ot o
non- shi el ddeveldest ¢ieele dlefben fdrmaﬁeﬁtxerwwlaéd avHcis ai ttattrﬁrerleglbnqe RERCHor
el ectrodes_together nmake up rect angul ar form and one of the sides of

sai d int er%ﬁ%@ﬁg g I@aeelt forde leastt enggell meuntingrsaidrhimae seid imer bpiters of
the recta nﬁﬂtges'af?n@iﬁ% Brsgﬁ%n{eﬁﬂt &ﬁhac? gtegﬂ-o&?ét ension thereof,

cross at su ta tia omthe above. 6. The
el ectroni ¢ conponent of claim1, wher e| n the di stance between opposi ng

Sides of the packag nner val | surface is less at the top of the step,
where the st epf?ecfm %g\:}g{mc‘d?qrp}g}ngﬂk@m@smgﬁﬁerg&mq ﬁ%’S‘E@Ft%ﬁfS&Feﬁaﬁ’éc femg. 7.

The el ect rmyqoﬁﬁéﬂ)eﬂ%ﬂé oPhhe bidtd¥L of W8 Rldhit @ﬁbéillla&;' aan&g RELUERRR: &
opposi ng sides of the first ceramc frame is greater "at t e top of t e
first cer dmdy fomzadeon said first ceramic frame body; steps formed by said ceramic substrate and
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.



than at the base of"the first ceramc frame. 8. The electronic ¢
claim1l or claim?2, wherein the upper surfaces of the internal mmtﬂﬂh
el ectrodes and the chip are substantial by on the sanme plane. 9. The

el ectroni c conponent of claiml or claim2, wherein the length of the or a
non-shi el d-el ectrode region in a direction connecting an internal contact

el ectrode and the <chip is greater than the value of focus shift margin of

a lens used for4rEepgbitZinidcdnpdRHNSRENInD 8t WePAmSA Whir&hahoat a%ﬁtsﬁféfid-
el ectrodes and the at |east one non-shield- electrode region. 10.

el ect r oni celegradsriegionds reqtangwlar asd sgidainterpal QmélCéﬁWC%tO@Sdegejhertmdcmup a
non- Shl el dreg agg&lalo Fqﬂe SE(%QIO gqntler}lta rCQI?taCtbgnt aﬁt elﬁtelgl%LH?ref ﬂre a

| engt h t hat grea han ue 0

cont act el sbbtanidds,. paralléll WAR-e2pHdbiv@ diddslof the f@teﬁh@ﬂlaf fon-SRAdIAcdietE RGN
el ectroni c conponent, using a package body, the package body having a
cavity, with a shield el ectrode di sposed on an inner bottom surface of

said cavity, a §.t"ﬁfboéﬁctfo%‘i’ce$oxg}53r{eﬁtr S‘rﬁa nll i) o@@ldl@r@rwﬂg&h 0 of h%oﬁ%ﬁleﬁcy

plurality of internal contact ectro rovi ded on an upper éend-surface
of said stdpprdelregieh-is da:dtdrgnhmcaadlsmdt im&mairt@mtac!abllectrcaifeé tagetlh@aﬁaka)ﬁgﬁa
non-shi el d-el ect.ro %f 1%8 bottom surface of the cavity

devoi d of SRPEFYa. %@Et %ﬁld fernal ﬂ%‘taé’aﬁléc%‘?deorﬁétan@mn@% of
said intergdl ok 0¥ akd sﬂﬂe@@frtﬁgEi@@taﬁéiﬁar”ﬁ&rhﬂﬁeiﬁ%‘%ﬂoﬁé '? ibf1€osS b R tdikion

nmounting a chip on the shield el ectrode i n the package od’y, etecting a
boundary fibgsgeH cinps gh‘iubstgtlfeq:lb’e@‘lgl‘é\mgleme\fle-wehﬁenahdabdve i nner bottom
surface of said package for at |least two tines, and determ ning, based on
results of the detection, wire bonding spots on said internal contact

el ectrodes and Gait@ élétltﬁnuﬁé(ﬁﬁﬁdﬂeﬁlabﬂ Nak® MNeGEleNDihRadiflatdd b2t@8Gh &ﬁiogm
internal contact electrodes with a plural i ty of wires; and sealing t

cavity of adgsp F;]aq:ggécggw e wpll gurface 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.



12. A method for manufacturing an el ectronic conponent, using ag&c@m&aon&
body, the package body having a cavity, with a shield el ectrode

on an inner bottom surface of said cavppy, a stepped |evel-difference in

an inner wall of the cavity, a plurality of internal contact el ectrodes
provi ded on an upper end-surface of said stepped |level- difference in the

inner wall, and at | east one non-shiel d-electrode region of the inner
bot t om surface df. A heetigavor yhanGR¥Qde Qh chditbhid RhfehéRdssihOh rﬁa&ua Bhod{, the
side edge of one or nore of said internal contact el ect r odes, e net’hod

conpr i si ngthemeckagshedyihatiageceawly, witbousfieldyclecirode idispeskdf oroam atbwvémtble

nd <hi g i TinaePBETBERIRE Y mepb @ R AIRREC B o ROS i B b kTG,

based on tdkintesall dontaf elehﬁ‘od&t}ﬁﬁwdaﬂ on @ WRE eniQurHERUOE bAQ steppedidvel-n t he

ackage; tin id chip gn the inner bottom surface of said package;
gl ectri caﬁlgfg ‘%é‘bt%%%’él“@ﬁc AN ah hepst apg) nprrshickheleetrdeassion| dfcthe darer wi t h

23 R ot Bt stfE dF (RN 30 Hel A FRAIPRENINE m AR DRI N bR | 1 9

13. A nethod according to clai'm 12, wherein - er nal
cont act eI@cmm@@ésaltimgemlalectonllm:kelectpo@s,rthemﬁgldlcmmpﬁ@inrg]thaﬂebmfe of the

sides of the or on-shi.el d el reqign, oy a xt ensi on t hereof,
crosses Wwth ori‘@ourgfngt% iR py e Sg’feﬁ‘{ %Sthcﬁjt%g?ﬁmpaGE‘?ﬁegE’gy'el ect r ode
rectangul ar f 0rdEtedﬁhg@%oﬁﬁdﬁﬁﬁrﬁﬁdtb@r%ﬁﬁ%ftepp@& le¥el- &1‘fﬁ¥gnc@919ci ﬁle%?ne\f heMgd from
above the openln? of "'said package; and in'the chip nmounting s

S

det er m ni nyrigeept sad mad@@eff@r atnb@ﬂittwnqw(tse ao&dptenslmnmfoesadl cnex:bshij;s dethect i ng
a Cross pode{i'(%] tmRWEngﬁ'dn?Qﬁ) Sfe%# g?%}s{léedrg %%ﬁagtf‘eh%c lcg%l] el ectrode

regi on, e extension % i nternal

contact el ect réeericaigt edigdtiar, s b4 nahi® rfandl rbmdaxﬁteml @anth&eéle@tfode& QFitiat al east
two tinmes. 14, A npethod accor ing to claim12 or 13, further conprising,
prior to tMrality of wires; and

sealing the cavity of said package with a lid.

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



connecting step, the steps of detecting a boundary, as viewed fr 3
the cavity of said package, fornmed by said stepped |evel -diff(?fg:mztig\rzmlr

the inner bottom surface of said packagezfor at least two tines, and
determ ni ng, based on results of the detection, wire bonding spots on said
internal contact electrodes and said chip. 15. A nethod according to claim
| 1 or 14, wherein said internal contact el ectrodes together make up a
rect angul ar f or ggid aneman ' = Bhi -2l rode
regi on, or an_ extension f\ot?gcég%?ﬁgféggg%egﬂévfj%E&o%aq%@%gﬁsﬁg’sﬁgf&%hée}d

i nternal cgsules obthsor mowe-shistd elagotdrrregionr aprextmsior thearsifocrossee wéthf gneat a

i ght I Mi f b t.h i f i d package; and i.n the
i Pe bondi ST sk EOGRe LA RE M - RRE ks o B8 o LS an BetRRte i med
by det ect i fightangleQs YieW@d Tronh @bSRAMOYp A SN salducRigdesnl said

non-shi el d-el ectrode region, or an extension thereof, and one of the sides
of said internal? B§nthip Mmamisg spakedaterminingesttiboe albrcorfdr mpunting e chip if

clains 1 | [ e ngt. f 1 or_a.non-.shield-electro
region in %&gd?lﬁg%dt | Efegegﬁlﬁ%gﬁrhsgs ggﬁgtl ﬁc{nélre aa Y E8nt %@fe %ﬁeesc?tt f’)ad‘g maﬁhlﬂ?ﬁ'e
chip is grédettedet regiom, e tivabttensidn theeies Bl die srethgisile® bf 8aill GARrH4S e6nth@r
recogni zing a boundarérget ween said jnternal contact el ectrodes and the at

| east one REHISATeqtYEuiar dorm. gnhersaginsion thergofsfaumhivest Avvo &imsst r oni ¢
conponent, in which a chip can be nounted on a certain predeterm ned place
of the package at a high accuracy |evel, which package having a stepped

| evel - di f f er encBt.i & mbihod meeordieg to ofaim awrthB, flhkerpemkmising, hidrstopthevi ded
with a ste(gdoed levFI- if&ere_ce 26 in the inner wall surface, and an
internal cCOMPEHSSRMESRS ®% formed on the upper surface of the stepped

|1 gvel - di £ f er enceet@fing Albolii@urPolstasw &f fréh GbOACHR Y8yl idPplig) thefleg Gl 0de

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.



on which a chip 17 is nounted via an adhesion |ayer 16. The chip 17 and the
internal contact-electrode 14 are electrically -connected by ar MAR 20[]4
i nterconnection wre 19. Location aligning for the chip 17 and the

i nterconnection wire 19, at |east either one of these, is conducted by
maki ng use of a region 18a, 18b, whiclz4is non-el ectrode portion, provided
on the inner bottomsurface of the package 13.

SUMMARY

An electronic component, in which a chip can be mounted on a certain
predetermined place of the package at a high accuracy level, which packageA
having a stepped level-difference in the inner wall of a cavity. The p.ackage
13 is provided with a stepped level-difference 26 in the inner wall surface, and
‘an internal contact electrode 14 formed 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 mounted via an adhesion layer 16. The chip 17 and the
internal contact-electrode 14 are electrically connected by an interconnection

~wire 19. Location ahgmng for the chip 17 and the interconnection wire 19, at
least either one of these, is conducted by making use of a region 18a, 18b,

which is non-elgctréde portion, provided on the inner bottom surface of the

package 13.



