PCT/ JP02/ 09389 The present invention relates to a surface nounti ng packa
for an 1%6%3@9&\/@““ onal Exanple 1 v 20 Technical Field ebe/rc,f,(fz par
conponent, In particular, to a structure in which a neta IS
adhered to a netal base by an insulating material and exposed to the

out si de. Background Art In a device such as a quartz resonator, a filter or
an oscill ator, as,,an el ectronic part for surface nmounting, a surface

nount i ng package “¥8*be a housi ng contains an electronic part conponent such
as a pi ece pi ezoel ectric device or the lik ﬂw mﬁl f such
a surface H wﬂwﬂge typically include four types mlms each
havi ng a bas as wll E@ pIti bel ow wi t h ComMagrki onal
Exanples 1 to 4. A surface nounting packagé or Conventional Exanple 1 is
formed, as shown in Figs. 10 and 12) by first connecting a netal |ead 6 for
lead-out to a circular netal BR§Ea& MbuAtiAgIadkRigei Ng glass 7 which is an

i nsul ati ng adhesive (e.g. borosilicate), and then conbining a cylindrical
cap 8 shown in Fig. 11 therewith such that an opening end 8e is coupled

ar ound5s net dledhaseal Fitht seal i ng. As can be seen from Fig. 13) cylindrical

cap 8 has | egs 5 for S tion or the
i ke to an out ergng Prepﬁ?ep%‘%f&??{le%eéﬁﬁ 1!cgra} o a o gﬁmd@%kﬁlﬁq‘gp?ncap 8 in
such a pack@g@romcmecmhpnaeat a‘mhrppaal\tmuﬂamgoelrﬂtryctm‘e e vdriohla

el ectromag t rtz

Fesonat o ange m@tf‘tmf‘fﬂ&tgﬁt R LR AL S T L R AR
package of W%‘ﬁ le 2 is shown in Fig. 14. The package is
formegp by conbi ning a box shaped ceramc base 9 with a platy ceramc cap 10
for coverlzg qekbox 8 n| ng 9a. Only an insulator is used as a material for

t he packag erppRAats no concern -1 WD 03/02G370 PCT/ JP02/ 09389
about entry of dnextdevicagnehias a/vquertztrbeoxmokaagﬁlwwrba oseillatof, asnan

i nsul at or I terial as
i n Convent ?Aogé}?m@)%df ar}F %)rng{ﬁ%nve i on%ﬁgérgr%cleegéuéaﬂg%ﬁkggé %ngg%tl ng
package of mﬂemcomns EraledteoBicipart bomponentr$urh d5a piene ofapiaats a s
f or megs by C;%Péélé glcccfewe&é}?essk@ afdapid Lsa&%]déﬁea{‘éuﬁg Mot@ingl t hat
serves as a t at ep.h er a ceram c, base openi d seal {ng the
package wi mﬁq?f@&e §1§Fa’§’§ Qur tymes at&wgerftﬁs%%chgh@, nb@ﬁsa a%%at hat
?SCI | I'at i orcalp, agwallche dédeeibedandloWwonER ColivepdivhhY Hxandgslesidtted. by | aser

ri mm ng.

; RSe3eDA, "N6BT, 1WO 03/ 02G370 DESCRI PTI ON Surface Munting Package 5 -
)

Conventional Example 1

A surface mounting package of Conventional Example 1 is formed, as

20 shown in Figs. 10 and 12, by first connecting a metal lead 6 for lead-out to a
circular metal base 5 by a high-melting glass 7 which is an insulating
adhesive (e.g. borosilicate), and then combining a cylindrical cap 8 shown
in Fig. 11 therewith such that an opening end 8e is coupled around metal
base 5 for sealing. As can be seen from Fig. 13, cylindrical cap 8 has legs 9

25 for holding its position, connected by welding or the like to an outer
periphery of the cylindrical portion. Cylindrical cap 8 in such a package is
made of metal for preventing entry of external electromagnetic wave that
interferes with the function of a quartz resonator and the like.

Conventional Example 2

30 A surface mounting package of Conventional Example 2 is shown in

Fig. 14. The package is formed by combining a box-shaped ceramic base 9

with a platy ceramic cap 10 for covering a box opening 9a. Only an

insulator is used as a material for the package. If there is no concern
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Conventional Exanple 4 A surface nounting package of Conventional Exanple 4
is shown in Fig. 16. The package is formed by conbining ceramc base 9 with
a nmetal ¢aposleresd Metal thin film1l4 (e.g. silver brazi ngedi/jrogoogetal ) is
formed on 15 an upper surface at the opening side of a spacer 13 formng
sidewal I s of ceram c base 9. Metal thin film14 and netal cap 12 are
connected toget her by seam wel di ng or el ectron-beam wel ding. The surface
nount i ng package according to Conventional Exanple 1) however) needs to
ensure insul ation between netal |ead 6 and netal base 5 20 by providing an
insulating material around netal |ead 6, which increases the outer dianeter
of the package by a distance required for insulation, and thus adversely
af fects thi,ppi ni ques, each
a1 e0ts {0 Bk JUR AR AR LB PR BRNE b e bR UoS: 220
has a |imi tn%ﬂatqna:lﬁmgsm GanveptioralExaniple @, pot hsingsa metal materiab r educe
a botton}phgqﬁ(yﬁh@hﬁgﬁglﬁ§agﬁﬂghe base due to constraints in the
conposition and characterjstics % ceram c base 9 used as a base material.
Excessi ve reducFWBHePHOP ¥amPleBon woul d adversely affect the air
tight gess) noi smxﬁ-fa@smshﬁm Pavkagt o€ WhReffioh AEERARIHIE 8-1s SHoWnS@l osur e
of the Inv t| ¢LV|e e co ent| nal circuns anc igﬁf descri bed

0

above, & Rac slé ?nflﬁ Xtclo 1png SFIAPYGi aée face nmounting
pac kage t haltansllﬂxmm g‘lmssdrm 11 thlatcsdruas as attop platectonmeer a-2ramWhbag 02G370

PCT/ JPI | 2/ gg@&%g rrgﬁ g?é%ngte vﬁtgqg&qﬁat%@gsgglpa%%ge accordi ng

to the pre I°nVEn t hé conbi nation
of an i nsuPa¢ WB@W@SE&QE anth%m:sa atmrnﬁteauem@aaftebse CHUt s

proviiged atgagl_l[sfbbgﬁgm@fbytlggemlﬁhnhgse having a surface to be attached to
a nounting 5 boa' ﬁa is configured to have a | ower surface
OBO(EP 1% ¥

coplanar with a he netal base. By using netal as a base
material, the b(At§uﬁﬁ¢mnbuﬁﬁnfgfpdcﬂt@gb®$@on%hﬁbnbhﬂthpﬂ?@4ﬁ§dhoWhimk to a

certain degre a ramc ae an be det hi ner reover
t he sltrengﬁg'g]fé,}{]ﬁ@lepgﬁ _ i gg@ﬁ@"@’éﬂ%}%ﬁ’mfﬁc P%P‘ﬁé ?ngn o:‘/ )
t he !{:)ravm‘ ngap Ai2g. mm%alathpmﬁthmléfe .gf silvertirazing fillepawital)és ﬁzrmae(tum}‘: ace ,
nount.izn g o Fi

is a segt ngr}%w rt%% ngt(i)lﬁ op%mgg%@r&fa%?aﬁgf leﬁm%gﬁgl rectl on 1% of
the arrow ce:tagmcé)asg% sl‘éetaldhlwﬁbw Yared x@@t@hgam iiBareicpnppstefin Fig. 1 in

the direct 'téﬁétHEr b?%eé‘ﬂhr@lﬂdlﬁg% ef’ec'tr%nabé)irﬁ'\vé'lﬂﬁ%& of a thin netal package
as a surface rrmi,gltln ackage .in the second . .enb

ment of ”h? ’FfP
i nvention: 20 Fi e MeURtNg Paskags AOSAINE tnEoRY FoIana) ,4 in
t he direct howeobr,tdeedans ensufe thsubation detvesdn aetal kwdteded mét@hbahe Be VI-VI

et Ziﬁ’pa‘ék58@%91&%%ﬁtﬁgulﬂnﬁe&tgﬂ&@% Dmetal R & oK iisBsed L1 O
t he presenth¢ autendigmetex of the m@ckalgséma dxstanee/\mmueed fardngulatien, and) - v | |

in Fig. 7 kRud Qﬁv@'ﬂs@ﬁ%ﬁfé&s%xﬁxﬁﬁ gﬁrtﬁ&‘f Qg«? tA§fcﬁ ctRet b&{\re\ﬂt’é‘dﬁdlake”

alongllneIX- int irec{ion earrow 30 Fig. 10is a

section vi é%@%ﬂ%%(faﬁﬁé’ Hae surtase mapnting pa iRy Eﬁ&?rpl e 1 of the
surface nmo@ynivedtipaakBg8mples 2 to 4 has a limit on thinning of the package, since

25 it is difficult to reduce a bottom-plate thickness 15 of the base due to
constraints in the composition and characteristics of ceramic base 9 used as
a base material. Excessive reduction in the dimension would adversely
affect the air tightness, moisture resistance and strength of the package.

30 Disclosure of the Invention
In view of the conventional circumstances as described above, an
object of the present invention is to provide a surface mounting package
that allows further reduction in the thickness.
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Fig. 11 is a section viewtaken along the direction of axis of a
cylindrical cap for the netal package in Conventional Exanple 1 of the -3
WO 03/ 02f % 6Q3Rsehh9 P02/ 09389 surface nounting package; Fi gpcigp(;z%()gsgsectl on
view taken along line XII-XIl in Fig. 10 in the direction of the arrow,
Fig. 13 is a section viewtaken along line XIII-XIll in Fig. 11 in the 5
direction of the arrow, Fig. 14 is a section view of the ceram c package in
Conventional Exanple 2 of the surface nounting package; Fig. 15 is a
section view of the ceram c package in Conventional Exanple 3 of the
surface nounting package; and 10 Fig. 16 is a section view show ng the
package in Conventi onal Exanple 4 fornmed by conbining a netal cap with a
ceram c base. for,.Carrying Qut th nvention Th

i nvention will c ‘%Dlﬁv%gmuﬁwg?ts O%HQT)%? ’Pﬂ@n?‘(‘} Age PECH gé‘ggﬁbﬁ?eon of
enbodi nent slreEentsmvEntlodlemrmibyﬂ' hemétal Hase mcpdiaamoftthefcomtﬂnaﬁan ef amunt i ng

descr i bed Wit ﬁ%@é‘?%f%’ifﬁg Pﬁgﬁﬁnﬁ%&{ﬂd' el IR F I A IO PR 8 ¢ o

mount i ng 2¢hgdwok the mesal laaﬁeals&\énglaewﬁa@etmbe attabhethtma mowntingse 1
ﬁg?aﬁ %T':Lagbéia?lé?u'g‘%lérrﬁ%t%ﬂt@d'@ﬁcéoﬁﬁ%h%& t0hadl al 109k 3hifAle @@ﬁl"ah'ai‘lw@h and a
constituti r?gloa‘é%resﬁ’d’i Ogégé tﬁgg t“é}ngca\?i‘;glyasﬂ ase m:ttep'a? et%ea

st <r:| U(r:]t ur e ibottdm brtiomwaf the)ba@e, nﬁhgh }h@(tddlse ﬁiaﬁieﬁ;hidk fSa aémm:h ltl@gﬁfgo- %/e |
an as a on Vi th at rou e ) ta
lead 2 is l(}?ﬁ én B&gdé’ﬁ*ﬁgﬁ?§ ﬁ&\/ﬁa{}‘n (f? %\fl‘ng?ﬁ’f &ggreg €an out er

surface 20 s@rentgtb Oé'lthepackm@melwbegs@srah i nner el ectrode and an outer
el ectypde, respectively. Metal lead 2 is shaped to be accommobdated to netal

base 1 and serted in position corresponding to through hole 160.
The size 3&%@@%@&&}%@5&%@% 1& in netal base 1 correspond to

those of metal ImEgdlZs alplan SnéW'bﬁd thhﬂné’fhﬂﬁacl?ag%% §sﬁfﬂc§%‘6ﬂr&ﬂ1g" ews
t aken al on Ick(nesllll andl %2 espectively, in Fig. 1 in the

direction Age ip the frstem ? Itrﬁs‘?nﬁlf‘éfe%@o{‘he | ower surface of

netal |ead 2 andighis 4 sectiéd OvD 24KetD alduil/ IOI-N9838igl ovlirthe Wiféxt@nof base
bottoi’g portl ?ﬁejagf orma pl ane P used when the package is attached to a
nount1ng bog Ahe P may be flat when it is fixed by blazing to a flat
printed board orFighdi$ alsectitruvievs takenralbnigdimelA-1ELin Fig. dl mnthenhen it is

attached t Q4ifectdbhl d'id&nb%koéyr face) to conformthereto.
Fig. 4 is a plan view of a thin metal package as a surface mounting
package in the second embodiment of the present invention;
20 Fig. 5 is a section view taken along line V-V in Fig. 4 in the direction
of the arrow;
Fig. 6 is a section view taken along line VI-VI in Fig. 4 in the
direction of the arrow;
Fig. 7is a plan view of a thin metal package as a surface mounting
25 package in the third embodiment of the present invention;
Fig. 8 is a section view taken along line VIII-VIII in Fig. 7 in the
direction of the arrow;
Fig. 9is a section view taken along line IX-IX in Fig. 7 in the
direction of the arrow;
30 Fig. 10 is a section view showing the metal package in Conventional
Example 1 of the surface mounting package;
Fig. 11 is a section view taken along the direction of axis of a
cylindrical cap for the metal package in Conventional Example 1 of the
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5 Further, a gap space generated when netal lead 2 is inserted into netal
base 1 is filled with e.g. borosilicate glass, which is high-nelting gl ass,
as an i nsihalpRgomaterial 3. Heat is applied to weld the pdSiHahizee
material, to adhere netal lead 2 to nmetal base 1. It is understood that
Agbased glass which is lownelting glass nmay be used as insulating materi al
10 3 for an electronic part conponent susceptible to high-tenperature
adhesion. A quartz piece is fixed to a pair of |ead el ectrodes 2 on
assenbl ed base 4 configured as descri bed above. Metal base 1 is covered and
coupled with a netal cap 30 indicated by chain doubl e-dashed |lines in Figs.
2 and 3. 15 In order to allow adjustnent of oscillation frequency by

appl yi ng uIs Pa\éb%&inﬂlh pta k2 Aan el ectronic part conponent after a surface
nmounting package 1s rrg e og borOS|I|cate gl ass may be used in place of
metal cap 30, rli‘lgok%lsjesentmnvmw takensalo Xﬁdﬂﬁaﬁmdﬂllnﬁhﬁ 20 The
second enb(ag*ergﬁ% dIfthe asbddrace nmounti ng package for a quartz resonat or
according to th resent 1nvention gm%&i\n E,refere ce to Fig.
4. The surface Ad&nt3 Hy2 pechyEernta 085 d5wm Kig il hag €3¢ net al
base ¥ and diRiction! fatle 2raswe; adher ed together by insul ating mat erial 3, and
a netal cap (no base 25 constituti ng Asse ed \base 4
forms a motal | cliet AR # et Brrlis hptker B OTRVENER o Ca et al
box is cut Example eﬁﬁwwunﬁadérgoum)mgrmhcﬂxagebase bottom portion 16 provided
with two throughy Oi??s &@%&nﬁp&e@ﬁoﬁ&%"&rhﬂug gck%gge MeEahvifidshA s of a
quadrangul ar pris e Ssix surfaces seryi as an 1 nner el ectrode
and an out dixamelet @e wtage meaaa%p@qk@gg d to be accomvpdated to

net aljgpase 1 amF T%”E@ié@@eétiﬁxpvﬁa\a@ﬂ%\bi Wd&%@@ﬂﬂ'%v@ﬁtﬁﬁ@h of through
hol es 161) 4{3 and s e of e h thr hole 161, 162 in netal

base 1 cor léysqm 196 4 0§ Z:ap| r’saﬂ Feugehast Figs. 5 and 6
are section views taken along lines V -5 WO 03/ 02637f) PCT/ JP02/ 09389 V
and VI-VI) in Fig. it dlrectlon of the arrows. Further,
a gap spac«,B 53@@ a‘is% Qﬁ%ﬁ%&‘gﬁ‘t ﬁ}eagwfq % nserted into netal base 1 is
filled with insetpregentirsention3vil cleagly-bretmdexsteiddsy the-édtowingappl i ed to
wel d fe iRyl 18190@3?&{ 'd%ﬁxen{so adhere nmetal lead 2 to 5 netal base 1.

Here, 1 nsulatin nay not necessarily be made of a gl ass-based
material . For i At ’@ ° ‘;mm de-based resin and the like nay al so be used

Wnenlth;e gl ass- hmfeeﬂrt Jteinetiddnent oﬂam] tqﬁb@nﬁugp:a@kae@f@p@qua?@atl on 0}‘
an el ectroni c r cO e an el ectroni c r coO or exanpl e,
o bvoe! oaesotite afeTuR: Tithe Braqopbinyenton il b deSSTBel ot 5 o
assenbl ed heferedcetnFigur ednahe presarithmmbadiment, ﬂb&alrfbasmoimltmg:over ed and

coup lu‘%fj 'ng ;%E‘ﬁ%@inc‘iﬂges% O (aggémﬁgéwgse 4 In Wll&? raetgetlta'f %tagénl a%(f b lph

i ncl sem con oye as an

el ectronicl f2 arerapﬂwead togesher by @adnau],&tmg‘)matﬁnal 3dand aanbtaa&cgna%d one
with a 15 rf H%asc%%h Aublfadhed BaYe ?ﬂ—:tﬂpﬁ’és%xl E‘@ﬁs‘%it)dtﬁi cul ar shape

when t he eI ectronlc art conponent _ uses snal ower and enpl oys. |l Qw current

rating. Morasgempled base %fn%fce meiahtaviyy EH@I@HQT@ @ 8npstrustyrespi afrom

e:c ect romag Iifatrt of ﬂ?ﬂ@taﬂ boﬁ%tﬁtﬁ&xtr)mrégtshlomflﬁl B} mavndeh ds04 gade E?tmgrfneg agrplr feace
(0] a . u
mountitho paoRig Tootoxtri s BRGREhROl: 1807 MR KA PER e | vent i on

will be desmadxedgu]arlpmsrﬁemahcaa inmeFisyrfate 2Tlaadsan oater swiacei Zopfthekage

incl udes asge g@g‘ ad 2 are
adher ed toget er g f%b€ mhggﬂgft%k?ﬂodpa@?i&n%ﬂ%r@é&}ro%ﬁp not shown) .
I\/bt al base I‘QSEW X- utMiQéfﬂalQ%@zrgﬂﬁébaBa@éO befaseommodaged fo mepak l}agﬁ} ucture
F €. a Staaliﬁiiéﬁﬁs%fte&@%ﬁﬁ positioh Rkred J;twﬂﬁﬂﬁ{ ézpehd ol ?giol@llli?ha?hé@wl in
ig. an a 0 L on rovi ded w r ol e
160, Fbe ol aibehabe & Groneh hale (ot Metsl Pase | Reeshonik Ehihishgt el ved
surfaceI t VeadQ. ofit iéleotlsdxhauFi@:esamies\aregemommewmmkd eﬂﬁohgdﬂslamg an
outer el ect ea S mpRda o netal base 1
and mserté@ a?‘ﬁtlﬁ/iig&%ﬁptecg Hi&% %’ﬂ'ge @‘6‘*@%‘? ﬂf Lfg“;feo The size
and shape of thrfoagraheRe wildch istorbe the buxer surface efspetal lead 2raukthef net al
lead 2. It is -6 WO 03/ 02G37(1 PCT/ JP02/ 09389 noted that Figs. 8 and 9
are section views taken along lines VIII-VIIl and I X-1Xin Fig. 7,
respectively) in the direction of the adr-ows. Further, a gap space
generated when netal lead 2 is inserted into netal base 1 is filled with

borosilicate glass, which is high-nelting glass, as 5 insulating materi al
3. Heat is applied to weld the insulating material, to




adhere nmetal lead 2 to netal base 1. A piezoelectric device is fixed to a
pair of |ead electrodes 2 on assenbl ed base 4 configured as descri bed

above. M@ o3ag®ol i s covered and coupled with a netal caprlpeloosdsown) .
Here, for exanple, Ag-based 10 glass nmay al so be used as insulating

material 3 when an el ectronic part conponent desires no high-nelting gl ass
as an insulating material. While the | ower surface of netal |ead 2 was
coplanar with that of metal base 1 in the enbodi nents above, the | ower
surface of insulating material 3, instead of netal |ead 2) may have the
sane plane as the lower 15 surface of netal base 1. Alternatively) as
illustrated, the | ower surfaces of netal lead 2, insulating material 3 and

tal b f th
descr| pﬁfﬁng’a’%%‘ég?facs%?b%%%%zo néf&ﬁp-ﬁhgﬁﬁaogﬁfa@ﬁ@%?% ﬁ VRS The rasent
i nventi on dldckrgeiesttapked ted neounting poaxd.di RgerP mrasubea ahyheat s al

: | le 1
2l Toni ng {he- et Bﬁg%?gg; L AU RIS SEPRY R pERoTD ¢ 1),

ner gi ng a base
mat eri al fr% BePHREW “ﬁf‘é%sa?tta?}k%{]fsﬂ ) Cgh@ﬂpggs%”f?ﬁﬁ e G?’égr’é‘sﬁ afce and
strengsh of the Rmka]g msmes%@wiscbdewaenlﬁneﬁamqaemges hsge&wa inltat e

t h t.hi | | ity t
ovent on TEStAbash JiR oY &8 hitosilisald elebrybiciedehieelifd, s ur t ace
mount i ng ofglass @lsent nmuilatnpgmatenubaneﬁeaetuslapphedtqu\aaiﬂzhemsxdatmlg a
filt | f
the surt aceﬁ%%éﬁél?ﬁf%dﬁ‘&% B8l 1**55@ BafletsS PSS LR RIS BEdR sl Ao %,
A surface rhased g%@SSp\ﬁﬁl@gl@ owomghing g ssanmebalusaégé ipsylainghmatemaler
surfagg havi i #h bleeavdlt M%onﬁ:oﬁeﬁ?%ﬁéce&)%ﬂﬂ!e t¢higH-t&fipefhtufe Sai d through

hol e; an ins Iatlng material (3) filling in an internal” space defined by
sai d netal 1) . a cap coveri ng said netal base (1) as a lid; and an

el ect ro_nidc part A qupetzeritceis faxegbrd :apagr @ﬁléhd@@?c&ﬁid)es(m%rsahsbnlﬂlegnt er nal
space side S id i a ace be el d at; an
aPr tight a anﬁsﬁﬁg‘ﬂe%q‘tr?&a&e@%gféﬁg%ﬁgg ?1)%&’7‘%‘& Io]lso‘i%fe %‘ﬂ%?‘i&% %]Ggl tioned
on a sane pvidhe meta dapwdd nahcéladéayotfha;aldbu’de dlashahhn(eﬁ)r) Figs.® amadr8. pl ane
P) f ,(g,b;d &ﬁl&pﬁ‘ WJ Ly face

Em%mtlﬁ?lg] Bg aoalalg?g@gjélrg |n E %lf’a 3 %qgﬂﬁg‘% g@ached S
a flat plarigh tsto am e§HPB§d@Tﬁ69ﬁm0ﬁan ages wrmpngnng rAckpge 1S wherein
said 20 pl ajpen dﬁl@teblebéi"dsﬂﬁéﬁd gl 8ssPmaybeassed! idlacé of MdalbeHy ¢, 8nM0OUNt i NQ

e o heidiRalian of AARsDicaiey. 555 “The surf noe wohat \ng phckage
accordi ng to cl Serohd Evhbodinrerstai d
20 The second embodiment of a surface mounting package for a quartz
resonator according to the present invention will be described with
reference to Fig. 4. The surface mounting package includes assembled
base 4 in which metal base 1 and metal lead 2 are adhered together by
insulating material 3, and a metal cap (not shown). Metal base 1
25 constituting assembled base 4 forms a metal cavity structure (i.e. a
structure in which a part of a metal box is cut out) as shown in Fig. 1, and
has base bottom portion 16 provided with two through holes 161, 162 as
shown in Fig. 5. Metal lead 2 is of a quadrangular prism, two of the six
surfaces serving as an inner electrode and an outer electrode. Metal lead
30 2 1s shaped to be accommodated to metal base 1 and inserted into a position
corresponding to each of through holes 161, 162. The size and shape of
each through hole 161, 162 in metal base 1 correspond to those of metal
lead 2. Itis noted that Figs. 5 and 6 are section views taken along lines V-
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nmetal lead (2) is a bar with a rectangul ar section. G The surface nmounting
package according to claim1l, wherein said netal lead (2) is a bar with an

appr oxi ma@l 9s/026376ul ar section. 30 7. The surface nmounti ngcRABEAB8s9
according to claim1) wherein said insulating material (3) is high-nelting

glass. _g_ WO 03/02f370 PCT/.IP02/09389 8. The surface nounting package
according to claim1l) wherein said insulating material (3) is lownelting
glass. 9. The surface nounting package according to claim1l) wherein said 5
insulating material (3) is a polyimde-based resin material. 10. The
surface nounting package according to claim1, wherein said cap is nade of
a netal Fe-Ni-Co alloy. 10 11. The surface nounting package according to

claim1, V"“Vra‘%id"'Vﬁ-aJIdréé%Qcﬁ\?el Ofrpﬁ‘{é'fﬁ{[ ﬁhegéfi‘?@tlm}gf tHe Sifolce mounting

package, conpris n a netal Dbase ower surface having a through
hol e; 15 a netal r(@ﬁaaﬁpa%wqr@t%wmgéme@i lpad 8 isansprted intgh hol e;

an insul ati mgtamiatsél 1ads fil3d widH irﬁeﬂlaﬂi'n Iihat@h%n 3adf higﬁiiﬁeﬁﬁfog gl%‘éls by sai d
o ect ron o art IHDEER Vel theoBisatas maltRes o adhest metehie 7 i e nal
space 8i de metaldiaseriet &Eeﬂeeambdlﬁbmgsnaténait%m&l napreesdailybdwladeaf an g
on 2 same B gﬁ%msgd Rl Por BASFnte oA e YRt PR VRS oy 0
same pl ane IPP)’ glen be nged wheanthet glabebasediniaseriabissumaneeptatge ldmartd theg
A A(se. A Tsp3ficafon¥fSah MettroficEpAeYnideht) © 1 4 > 7
As an electronic part component, for example, a piezoelectric device
10 is fixed to a pair of lead electrodes 2 on assembled base 4 configured as
described above. Metal base 1 is covered and coupled with metal cap 30
(not shown). Itis noted that an oscillator including a filter and a
semiconductor device may also be employed as an electronic part
component. Metal lead 2 is not limited to a bar-shaped one with a
15 rectangular section, but may have an approximately circular shape when
the electronic part component uses small power and employs low current
rating. Moreover, if a surface mounting package completely-shielded from
electromagnetic wave is desired, metal cap 30 may be formed, for example,
of an Fe-Co-Ni alloy.
20 Third Embodiment
The third embodiment of a surface mounting package for a quartz
resonator according to the present invention will be described with
reference to Fig. 7. The surface mounting package includes assembled
base 4 in which metal base 1 and metal lead 2 are adhered together by
25 insulating material 3, and a metal cap (not shown). Metal base 1
constituting assembled base 4 forms a metal cavity structure (i.e. a
structure in which a part of a metal box is cut out) as shown in Fig. 1, and
has a base bottom portion 16 provided with one through hole 160. Metal
lead 2 is of a quadrangular-prism-like shape having a curved surface, two
30 of the six surfaces serving as an inner electrode and an outer electrode.
Metal lead 2 is shaped to be accommodated to metal base 1 and inserted
into a position corresponding to through hole 160. The size and shape of
through hole 160 in metal base 1 correspond to those of metal lead 2. Itis
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10%HTH ()zs8embled base 4 configured as described above. Metal base 1 is covered
and coupled with a metal cap (not shown). Here, for example, Ag-based
10 glass may also be used as insulating material 3 when an electronic part
component desires no high-melting glass as an insulating material.
While the lower surface of metal lead 2 was coplanar with that of
metal base 1 in the embodiments above, the lower surface of insulating
material 3, instead of metal lead 2, may have the same plane as the lower

15 surface of metal base 1. Alternatively, as illustrated, the lower surfaces of
metal lead 2, insulating material 3 and metal base 1 may all be on the
same plane.

As can be understood from the description above, the surface
mounting package according to the present invention eliminates the need
20 for providing an insulating material around a metal lead an in a
conventional package (Conventional Example 1), allowing the package to
be made thinner and smaller. By changing a base material from ceramic
to metal, the air tightness, moisture resistance and strength-of the package
can be secured even if the base bottom plate portion has a small thickness.

25
Industrial Applicability
The present invention may be applicable to a surface mounting
package used in surface mounting of an electronic part component such as
a quartz resonator, a filter, an oscillator and the like, and is useful in
30 further thinning of the surface mounting package.
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a cap covering said metal base (1) as a lid; and
an electronic part component arranged at a surface (2i) on said
10 internal space side of said metal lead (2),
said internal space being held at an air-tight atmosphere, said metal
base (1) having a lower surface positioned on a same plane as a lower
surface of said metal lead (2), said same plane (P) forming a plane to be
attached to a mounting board.
15
2. The surface mounting package according to claim 1, wherein said
plane to be attached is a flat plane.

3. The surface mounting package according to claim 1, wherein said
20 plane to be attached is a curved plane.

4. The surface mounting package according to claim 1, wherein said
electronic part component is adhered by a high-melting solder.

25 5. The surface mounting package according to claim 1, wherein said
metal lead (2) is a bar with a rectangular section.

6. The surface mounting package according to claim 1, wherein said
metal lead (2) is a bar with an approximately circular section.
30
7. The surface mounting package according to claim 1, wherein said
insulating material (3) is high-melting glass.
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12. A surface mounting package, comprising:
a metal base (1) with a lower surface having a through hole;
15 a metal lead (2) arranged to be inserted into said through hole;
an insulating material (3) filling in an internal space defined by said
metal base (1);
a cap covering said metal base (1) as a lid; and
an electronic part component arranged at a surface (2i) on said
20 internal space side of said metal lead (2);
said internal space being held at an air-tight atmosphere, said metal
base (1) having a lower surface positioned on a same plane as a lower
surface of said insulating material (3), said same plane (P) forming a plane
to be attached to a mounting board.



