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Package and Manufacturing Method Thereof 5 Technical Field The present

i nventi onypebasags to a surface nmounting package fox an el gey/;payfas@art. and |
to a technique of adhering a netal base and a netal |ead together by an

insulating material. 10 Background Art Surface nounting devices such as a
quartz resonator, a falter or an osg surface nounting, as

el ectronic parts, each has a structlm’m,’ﬁmmm&m[Ma surface nounting package
to be a housing contains a piece of quartz, i ezoel ectric device or the
| i ke. Exanpl es of such surface nounting sng packages typically include four
types of structures each having a base and a cap, as will be described

bel ow as Conventional Exanples 1 to_4. Conventional Exanple 1 A surface

mounti ng package of Conventional BEX3FBCRIPTION or med, as shown in Figs. 16
- and 18, by first adhering a netal lead 51 for |ead-out to a 20 netal base

.50 by high-nelting as i.ch is i nsul ati.n dhesi ye ée g.
borosilicate), and ?h’éhﬁl[?g%]o%?]??ggec B@@qq{tﬁg’c@pg;}@?@@a{f(}@g 053 shown in
Fig. 17 such that an opening end 54 is coupled around netal base 50 for
cutting off ’].‘e%@ﬁiéa’i'@igl?he assenbly fromthe outside. As can be seen from

Fig. 19, cylindrical p 53 has a leg 55 for holding its position)
connected by 25 vidiadpregent inventiankeelatesdn aosufacemouptioreyp adkagedor an

cylindrical _ePéHtfrdlﬁEpa%la{ﬂijd ng%chgﬁgléggf hEhSHAR Lrikes atAI?dn?Zgaedr?f met al

for preventing entrl\g o] external romagnet PF’c wave es with
the functi ohedfl tegether by andusulating materiab | i ke. Convenii le 2 30
A surface nounting package of Conventional Exanple 2 |gm’ﬁma lljmﬂlﬂﬁg 20.
The p agel;tas for%rrggAg% conbi ni ng a box-shaped ceram c bas h a
pl aty Ter ani OWHC Sl y an insulator is used as a materi"®®¥or the
10 037034486, BT 103, 10808 £ Fo. PRGkaDe T e o ol o
) t he package e e of_ an insul ator.al one

25 in ConvertPrRiy! BE st o AR B BoniCr iRg: arih,fo e SRR Bt { onal
Exoarrpl ;a_ 1. l(tbabarﬁmirfﬂgm@agpge)ﬁk%sgbacaehonsj?gicugtqgaslaagec?lbf quzrtg,

nventi ona . nacka y
conbi nj ng cgrgfﬁlggaggtse %%qgngiﬂgh% Irha{n'sl E]%glr}ﬁﬁ?ﬁ gsgu(trﬁf) B'Ug%hg)tu g{ééges as a
top plite t®ackases wrieallyinclnde fowplamen gf sbcuctinesssghihayinge hasskand wit h

| ow- el ti ng a0 asbikill B8 defastkaibeld§iss BoflastotAPExSpldiaf t@4ci | | ation
frequency after al i n%)&%gg asi llédge adj usted by laser trimmng. 10

Conventional Exa nyeR nti ng package of Conventional Exanple 4 -
is shown in A surface mounting package of Conventional Example 1 is formed, as

shown in Figs. 16 and 18, by first adhering a metal lead 51 for lead-out to a
20 metal base 50 by high-melting glass 52 which is an insulating adhesive (e.g.
borosilicate), and then combining therewith a cylindrical cap 53 shown in
Fig. 17 such that an opening end 54 is coupled around metal base 50 for
.cutting off (sealing) the assembly from the outside. As can be seen from
Fig. 19, cylindrical cap 53 has a leg 55 for holding its position, connected by
25 welding or the like to an outer periphery of the cylindrical portion.
Cylindrical cap 53 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. 20. The package is formed by combining a box-shaped ceramic base
56 with a platy ceramic cap 57. Only an insulator is used as a material for
the package. If there is no concern about entry of electromagnetic wave,
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Fig. 22. The package is fornmed by conbining a ceram c base 62 wth a netal
cap G3. A netal thin filme65 (e.g. silver brazing filler netal) is forned :
on an uppgp oSMifidce at the opening side of a spacer 64 fop@Ergokass dewal |'s
of ceram c base 62. Metal thin filmG and netal cap 63 are connected

t oget her by seam wel di ng or el ectron-beam wel ding. The surface nounting
package according to Conventional Exanple 1, however, needs to ensure

i nsul ati on between netal |ead 51 and netal base 50 by providing insulating
material 52 around netal |ead 51, which 20 increases the outer dianeter of
t he package by a distance required for insulation, and thus adversely

. affects thinning of the package. As for the techniques other than that of

Conventional Exanple 1, each of the surface nounting packages according to
Convent i onalt ags may be madeef an ivvdater alanedsan, wqr%mnaltExaénple

di fficult 1o nifitens aShetdl¥RaleRidING i8a56nvehiidial Fxfimple Pf processing and
material of the p ckaegﬁ. Dg‘gos e of the Invention In view of the
conventional circufRYSealtxameled ped above, it is an object of the

present inventi onAtsarfiacevnoeniing pathage 6D 0ohvagipeakigempbad iSchawhdwns

ount i Y packnd Lacabedfaaes 1 fatied By AbbRYBe i 5atl Rite 88 4 2 Chace in
pl ace of thetranshicant glasschp£9 thadseavésnas adopplatefasovend ceramps basenet al ,
lead for le '&Hlﬁlgis%a Bﬁﬂ‘@ﬁgﬁﬁﬁghe'p%ck g% %ﬁ?iﬁ@-ﬁ@i@m@%’ 1687/ 1¢8@8 the

bottom of the npetal base havi a“sur e to be atta to a, nounting
board. The rRackasedes faglass eami rat gseillation fxeguengy, s¢alingep’ or ns t he

surface to heyslitEh8FstAl b tad@UMmAEngoard. The base is nade of netal,
whi ch L@Ci litates ssli1 qla@?md edFlzzures a certain package strength. 5 By

ocC
fillingdthe I owerCPRYER 3B of the metal base with an insulating
material) it is eAswrfarefmountngtpackhge 6f Counvantion sl Bxamply 436 shewalinl eads.

Thus, a thin,netal cka can _easily, be obtai ned by enpl oyi | ead
frame. The SE]@sg%t ﬁﬁ\?&ﬁ%&gepgﬁqrp BY combining 4 pe MI% ch a nmetal
10 lead is imséaltag 6Nt cAanttal thiyhfihnl65 @tg.silver biratiagdfilbermetal) i t hr ough
hol e at the f f f ait t I r(f . t he
met al base bii%?{lieg‘nanrg? gl&(b%é%mf\ﬂiclglaéttge oﬁa@%‘s@tﬁ ﬁér gggeﬁg‘?m?%e met al
base i45f || sdewalls ddweramin kaserfi2. ma¥leralhim fdma65 andanptal¢apddeares f or med
ahace bei ng oAl REeRaIy Sl M of Pl xR B yading. . L0 Lt
conponent i nst al Iégeél“rfg&ﬂé‘il@b‘ltéﬁlg&a %&Pr?%f'%gjé’lg %Qomr&ﬂonagﬁ‘%ﬁﬂ b the
et ?I basfe. th@w@@%ﬁ, fnie@as teeRanE i&ngulati({xhbewwfmtetéltnmgtﬁ1omx%1dmﬁagl Ph@et |h ower -
surface o net al . hbase _caqgrr.esponds. surface : o the
board (boar dggpy e il glﬁ??@@@)n,gp ag?ﬁ?]lo%‘? gmurf(ﬂgtﬁtgﬁegﬁl %#’s‘?li]ﬁ e bet ween
20 t he2fret al inceeasearthetowseh damietar ofiche pgckage by a distaaws requirederk- out of
a sol der fi|hRiaRfo6!ald ehiPhBoRBR} A8t ShITHRL A the pulRaPOA" s for the

to {he presén at nu

Furt hernore, according I nvention, turi ng t he
met al packagtechnignes eiher phan tﬁﬁt of Crawventiongl Bramplarbee %it“qi)@aﬁ]lr%‘('&rre
plate) to beyonndhieadlitigls@endehs ¥6 COACEnHLNA] Bkimdléd 2 t614 wilsal bases
and coupl ed 25 thereto b% rrebil ng.aa&ﬁsoi i di fﬁl nécg éfge [ n%t)Jl.atJ %g rra%erl al,
and t her eaf t SraRUE Matexdln3n thatghis figultdo redpee posiodue B ingrepse i fH% i on
of the2braw ogs ofipgoceksing and heateviadof tlie patkage. net al package of a surface
nounting 30 type according to the first enbodi nent of the present

invention; Fig. 2 is a section viewtaken along line Il-Il in Fig. 1 in the
di rection of Dissdosumemfitheilyvemtions a section view taken along line I11-111

in Fig. 1 in the r3view of the conventional circumstances as described above, it is an
object of the present invention to provide a surface mounting package that
30 allows further reduction in the thickness.
To achieve the object, a surface mounting package according to the
present invention employs a metal base in place of the combination of an
insulating ceramic base and a cap. A metal lead for lead-out is provided at
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WD 03/ 034486 direction of the arrow, PCT/JP02/10808 Fig. 4 is a perspective |
view of a nmetal base used in a thin netal package according to the present

i nventi onywofz@34486i s @ plan view of a thin nmetal package @rrapsifick@ce
nounting 5 type according to the second enbodi nent of the present

I nvention; Fig. Gis a section view taken along line VI-VI in Fig. 5in the

direction of the arrow, Fig. 7 is a section view taken along line VII-VII

in Fig. 5inthe direction of the arrow, 10 Fig. 8 is a plan view of a thin .

nmet al package of a surface nmounting type in the second enbodi nent of the ,

present invention;, Fig. 9 is a section view taken along line I X-1Xin Fig. *

+ 8inthe direction of the arrow, Fig. 10 is a section view taken along line -

X-Xin Fig.;,8,n.the direction,of .the arxow, Fig.. 11 idlustrates a

Tethod of ribe e of TBe e Bf haRE paving s cbtedsico pedipiached Mg pe i n

- the second ladrddi fibetmetaltlead hasseshapaofea fiad platel g The2miesaldeaddbumged

secti on vi 0 iI1Ci ni 20 a net al
Pt 6150 Bienth &l S pREOREIEE ol | I Pt BR S

lead in a thin e preése rnvention; Fig. 13 is -

a per spect i metali wihiehh Sadilitaten peacassing and gnaures a cexfdimpptkagesteengtit he

thin netal Bﬁ“ﬂiﬁﬂ?_tﬁfe 16R8r gaftf SCthd R A% HRBtAIhdsBSvith 4 inibaghgent of
the present 1nvention; 25 Fig. 14 |s aqg&;spectlve &ewghow@i}%ﬁgn exanpl e
of a netal m@&%lﬂgbb'? 1sceanvebofgrma strychedh aing Acrlgaliy of met ge :
mount i ng t yPlus,n thie wmecanshdkiaige danaisilghd sitapiabbpleniplvgnig ®#beadsi g. 15 is
a perspecti § vi ew showi ng an exanple of a nmetal |ead applicable to a thin
net al packafé M a surface nounti ng type in the third 30 enbodi ment of the
present inventi ofhe pirgsent@niventionadsté providew wetali paskage invrhich pamiedagke i n
Conveqgyi ongl

section vi ev%atﬁgsgﬁéé;rﬂ%%gﬁ%othgﬂld@ lrﬁrgfgtallg(gﬁ rgg%;? ?% %‘?&Q?gﬁfg%hg%}%‘%}g@l%- t 8(
at the bottom surface thereof to form an attaching surface of the metal base
by the metal lead, while a part of an inner space of the metal base is filled
with an insulating material and an assembled base is formed by the metal
base and a cap covering the metal base as a lid, the inner space being held

15 at an air-tight atmosphere by an electronic part component installed or
adhered onto a surface of the metal lead within the metal base.

In addition, according to the present invention, when the lower
surface of the metal base corresponds to a surface to be attached to the
board (board attaching surface), a sufficient insulation distance between

20 the metal lead and the board attaching surface allows easy check-out of a
solder fillet after the metal package is mounted to the board. Furthermore,
according to the present invention, at manufacturing of the metal package,
a plurality of metal leads may be formed as a lead frame plate, to be
inserted into respective ones of a plurality of metal bases and coupled

25 thereto by melting and solidifying the insulating material, and thereafter
cut into individual thin metal packages.

Brief Description of the Drawings
Fig. 1is a plan view of a thin metal package of a surface mounting
30 type according to the first embodiment of the present invention;
Fig. 2 is a section view taken along line II-II in Fig. 1 in the direction
of the arrow; ‘
Fig. 3 is a section view taken along line III-III in Fig. 1 in the
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PCT/ JP02/ 10808 cylindrical cap for the netal package in Conventi onal
Exanple 1 of the surface nounting package; Fig. 18 is a section view taken
al ong i ngoX¥YosdssgVI 11 in Fig. 1G showi ng the netal packageTijpoXq@Rokent i ona
Exanple 1 of the surface 5 nmounting package; Fig. 19 is a section view
taken along line XIX-XIX in Fig. 1? show ng the netal package in
Conventional Exanple 1 of the surface nounting package; Fig. 20 is a
section view of the ceram c package in Conventional 10 Exanple 2 of the
surface nmounting package; Fig, 21 is a section view of the ceram c package
in Conventional Exanple 3 of the surface nmounting package; and Fig. 22 is a

+ section view showi ng the package in Conventional Exanple 4 of the surface

nount i ng pa&%g&&ﬂ 8fﬂ?eda%>§mf:°”bi ning a netal 15 cap with a ceram c base.

Best Modes rryrng Qut’the Invention The present invention wll
- clearly be underEigoddsmypetspettive viawgf dasetal pasonsed inmbidbdn meetted. 20 Fi r st

Enbodi nent til aquartz resonator according to the
dfaaéh{gfeg{c%?@ﬁgrtgggﬁ@filﬁi@&%“v@ﬁtﬂﬂ

first enbodi nent vention wll be describhed with reference
to Fig. 1. The stig &de amlasn vie 2&@5%%@@‘%9(mp§nﬁﬂtghin

netal packagpediccardinkitaqBesabdid BsbodRtent 8Nflid prisedt hyvertidssenbl ed 25
base 4 in which ﬁ t.al bai‘e 1 .and met.al | ea re drr:gr.ec{ t oget her by
mel ting and sol i & Pilig* $&F %W&”t‘i%nn%‘@ﬁgilﬁ}e - Vartd Henat 8 h(?ap Ca
illustrat eddjhyctaonﬁgfl't}ée gmdw;e-]gashed l'i ne I(sfee Fig. 2). Metal base 1b
constituting ass ! se. 4 f.or a_ngta [ uckur i n&. a box
structure with aﬁ’ﬁ%rf]iso g%cg}o e?%&%%&nagnﬁ}g‘%m'm]slhh%c;%el(nogﬁ%ed) as 30
shown in Fidiregtion of phoarxesi;on Gis forned at the inner surface of metal
base such t hat i 1 ' : ol i i lis
Filledowith i ns,uF%%‘iBglgsgasnB%@r ﬁgh‘p@fé g‘%@%ﬂﬁédgﬁe}ﬁ %‘t&ofg?éng’!&“glt%u >
materi al 3 Bpesiacthecsegondrembodimeny of shg@ressnddnyantipBa, inproving the -5

VO 03/ 034486 PCTHIPAR/S10888i0H TidhotdkdnaRABIS OTK IR iWeRIE. Brinuthat i ng
material 3 and netal, base 1. As the adhesion strength is thus inproved, the

standard caffBeUAROTERe ar¥AWihody strength required for the package) the
fl exural strengtRigfl0izea bearich dketakmualongdingd XtXén Rigkage thed the |ike.
Met al bead a_wig.foroﬁglg 9‘\5/ & 5 flat netal plate to which a cylinder 21 is
conne& ed, & 18 P ¥ ﬁ‘%orti on protruding toward the inside of

i nsul ati ng mat er Fig. 13 Bhstrhtggiangethnst of manudadnzineea shirf imstelhpackiigesi on

strength. lm&%hﬂackﬁgtf’ulﬁgggﬁy:ﬁ@ﬂl wégé&%dzémssaﬁﬂéx}pg%@ﬂregg% is to be

positioned wthin ne serves as anh Interna ectro whi | e an
outer surfaberdi®iposed to a | ower side of i0 netal base 1 serves as an

eX: elr nal el i‘C_t r Oﬂ'fﬁg. Mthﬁnaﬁ taﬁle?gﬁatsé?ﬁ%xe?eeﬁbeﬂ?é Oftenit ofe gEpBétRebenhA 0 |
netal jhase 1 is a type S .term nal s, arranged.only,,on one side,
i.e. 3Bcant meég]eBaQ%,%%{ %@@Pﬁ&egam@t\l\ﬁ’ﬂg Ipﬁtgﬁp%ageea r Ilﬁh\:géefrom one
si de as net predemddavéntioy; be adopted, as shown in Fig. 13. 15 Metal lead 2
and insulatin L erd f..hiah- i I , bar.osj | | | ass,
in a tablet fgr%ﬁériefiasr%ggﬁsé)%cﬁgeg‘%‘gISﬂggg%g%,ﬁ %’% lga 'a}giezlg%lgl%%g‘dgto mel t
i nsul ati ng appbcakle t8 thalthbwinejahpackagesefathe sawdacesmatintingtypetio the

connect ed t pggt Bodﬁﬁelgf‘%éﬁegbﬂﬁmﬁrﬁmﬁ'& Here, protrusion G at the

met a a,hoo

i nner surface of _n _base 1 ‘an portion 10 (see
25 Fig. 14 is a perspective view showing an example of a metal lead

applicable to the thin metal package of the surface mounting type in the
second embodiment of the present invention;

Fig. 15 is a perspective view showing an example of a metal lead
applicable to a thin metal package of a surface mounting type in the third

30 embodiment of the present invention,;

Fig. 16 is a section view showing the metal package in Conventional
Example 1 of the surface mounting package;

Fig. 17 is a section view taken along the direction of axis of a
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20 Fig. 13) formed by bending a tip portion of netal lead 2 are buried in
insulating material 3. Mreover, as shown in Fig. 12, a part of insulating
mat eri al wofds@essé N a gap between a | ower surface 1i of npialjpPfgesl and a
flat plate portion 2j of metal lead 2) allow ng the height of insulating

material 3 to be set in the range between 0.2 and 0.6 nm resulting in 25
successful setting of insulation distance 7 in the range between 0.05 and
0.3 mm Thus, the external electrode can be |lead out fromthe side surface
of the metal base, allow ng check-out of the shape of a solder fillet after -
attachnent to the board. It is noted that, though, in Fig. 12) a part of '

« insulating material 3 30 flows through a gap opened between | ower surface

i of metal and rtion met | ead by .l nsul ati on
i stance. 7 aaniidn 308 don Bhe BithPofikadedh Cha i iBd ExsiIGLEY eS|

- instead of $ufateammionyting padkalze3 fl owing up to the gap portion between

| ower surface Ii t ?@Wﬁﬂ J5R2{4 0808
portion 2] of rrelti‘%nciIBelngl52tet ﬁgnﬁﬁstgkg%)l @lstance na é gni(%he range
bet ween 0. oshewigethe mﬁtaelspaCRagﬁén@@éfeab@u He tizof f#tech is an
el ectrgni ¢ pRGhLt -is fixed to a pair of rret al | eads 2 |n assenbl ed

base 4 confi gur as descri bed above ver and coupl ed T
with metal cap %15 di1e A sa5top AR tﬁ‘kﬁ&f’ge E‘%ﬁgﬁ( kﬁé@ @hoymg

Manuf act uri t‘r@ ietdlashdieigalin Gaeyehtivndl Bxaahplechof ﬂlqwatfawﬁmdnbmgacu d

cl eani ng or i dat| on, and high-nelting glass 3 press-fornmed froma powder

forminto a® c¥bl et formare inserted into a carbon jig 5 as shown in
Fig. 11. Here nEi@IZOIieaadséZ:tiom denf ofgheedramibpackage inoConvéntioniadad frane

from %i cg Fxglr%g)ltig:z (g%hgfsu%aécﬁlml)&ﬁﬂﬁgg)%gkgge punched out so as to

correspon ases of respec packages, allow ng easy
insertion. In thBigrddsdusestioasviewonfithierceramic package iwa@onventiord, gi ass

tablet i nsumbl.@ge %%frm%esrdrﬂce%néﬁﬂtlﬁgt ckQ@éearild are sequentially arranged
p

at respective Itions in carbon |g %@ assepbl y assi st ant

devi ce. Another Ei§-F@risia seqtion VeP shawing theRpckagean Coanyexatio H@TIS nount ed
on carbon j Egamplaadof thehatad mauﬁuhgqﬁckag‘@%ﬂhed Byfcondtaatg 4 gtal an

i nt egy ted rodu&i of the get al base, nmetal |ead and gl ass insul ating

mat er 121 ar CPRIEHL ASETEHIOB%e tip of the branch of each lead frane. Wile .
in such a state, the process then goes on to plating. In the plating ]

process, a E%Ep@fbé&glfble@a§%ﬁﬁgr§%9ﬂleoh%h o s used. That is, the |ead

frame i s suspende Imrersed in a platjng tank. Such plating .

per lead frame ca‘hermea@ret myentignerl dﬁaﬂmhqq@udersam brshefallowing e/ d. 25

Second Enboqbgge{gmﬁlgpémguﬁgﬂfgl ng package for quartz resonator according
to théﬂsecond enpodi rﬂe hq the present invention will be described with
8

refereNce to Fig 1rsy surface nounting package for quartz
resonator is a ti suifetemopatiageacifage forghack resonitorgctypiing cotkei t ut ed

O S e ot e B T L U
met al cap Céo Fig.ukt rBheduifpace nohaitimglp atk azedfos hpuhrts resopater iBiagthin) | Met al
Bg)s(e 1 consty i ROk 5GP s GFalE Sforthti2f Hh e BREGFutbAHEars bbskhbled (- €. 2
- 275 base 4 in which a metal base 1 and a metal lead 2 are adhered together by
melting and solidifying an insulating material 3, and a metal cap Ca
illustrated by a chain double-dashed line (see Fig. 2). Metal base 1
constituting assembled base 4 forms a metal frame structure @i.e. a box
structure with a portion corresponding to the bottom surface opened) as
30 shown in Fig. 11. A protrusion 6 is formed at the inner surface of metal
base 1 such that it digs into insulating material 3 when metal base 1 is
filled with insulating material 3. Protrusion 6 digs into insulating
material 3 to secure a sufficiently large adhesion area, improving the
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WO 113/034486 PCT/JP02/ 10808 structure with a portion corresponding to the

i

bottom surface opened) as shown in Fig. 11. A protrusion 6 is fornmed at the :

i nner surwaagefisgret al base 1 such that it digs into insulpatjjpe/meéseri al 3
when netal base 1 is filled with insulating material 3. Protrusion 6 digs

into insulating 5 material 3 to secure a sufficiently |arge adhesion area,

i nproving the strength in adhesi on between insulating material 3 and netal
base 1. As the adhesion strength is thus inproved, the standard can be net
for the body strength required for the package, the flexural strength of
the board after nounting of the package, and the like. Metal lead 2 is

. formed by a 10 flat netal plate to which a quadrangular prism?22 is

connect ed, r .ar i A ofraid] rd_ t.he j.nside
o i msul at  TECHERER] 1AsniEh bl AT ARk RS dhlnb Bt 17 ADE 7o,

- strength. | theredbesior strengthns tnes Bupfaved, B¢ stmdprddaankmumet fpr then 22 t hat
Is to be pogydy SR baiydEeH thRasflche StNPRe AR A b tidHoRh M IthE beGkd 0de,

25 an oxt or MEPT B1RNIRGGE NRRACHARE Efshholibe ecMIgnbieadonts fomsd Boant oa

int ﬁ gt _a:j fadeetal pladk t8 whibk aldidinde22 It iseohaesicdatke eplihdéar 2 Bpgedown
el t her side

.€,..a both .end t ed al | 2 havi | eads
oot udi g PrafRdik oA CRESeR D i S TRk A ipehfY Wi The”

ot her part staersuresudficiend adhlesion strength. f iinshewilead Bpan endnoinfadeadi t he

facturi t.h L0t -Hh i \ t ed.
Third EnbodlLemgiaT Mt HETREN A iR aR8tal Hash 1MuBERL R0 O
to the 25 thitetnalndlecirndeswhile enecoytee sunface Rvenpiosed ¥ hilower diskecofl bed wi t h
referggce t Hle'%bpﬁaseBI tser;e%baasIef}g extdy Qg@léagﬂ?%.' NVIKaL !El?tgﬁuéﬂrz pleeg t 2

resonator is a thin netal age o rface nounting pe,” constituted
by assenbl e@lesiodesoibe mnuewm%mm@a%ba&e ans Oﬁﬁttéfpeltbaﬂi@SéW@ adher ed

t oget her bYtéﬁﬁﬁﬂaﬁ'QaﬁfHﬁg%@drﬂ%foﬁidiﬂaéiﬂé,u.i'.é‘.td o tiRLVEF khe, SuchnfstFat@lrecap Ca

illustrated 30 hai n, do e-dashed |i ne e Fig. 2 al lead 2
used i n s e Btp f:a08 Bropdtedram aid sile asmetiinaih Jamgy bemdopied. B s
pai r of oppehowd ihlRig. 18t al plates is each provided with two branch
portigns protrudi al J.eads .2. an uagr r R '
conneg'ged in thewagf‘?a@%nagfi 1853f?tirgg_ma%@aggpggﬂ%%pew%éy%%808 of
the total fborosiktate glassisn 2 tableitfor, aye anrargedsamaetilrlsasei hrandbealr d i n
Fig. 15). Thi . . 8 i t s are
2l o the san'f‘%ﬁgéﬁ%%Eﬁﬁgﬁﬂiﬁﬁﬁ?ﬁééﬁa@%ﬂ%ﬁ%ﬁr’;ﬁ?ﬁéﬁﬂE?ﬁagt%}‘é“‘ uftth!

manuf act ur i HRph2EAbE conpecteditogether; ps phownialags. gvialnllé HhotHBEe:r epeated. 5
As can be updetrabinds bt gh iMgedasEadsf MBtANR. 1 288 A KbdlOp 61880 {(§den
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flat plate portion 2j of metal lead 2 by insulation distance 7 as described

above, insulation may also be provided by air instead of insulating material

3 flowing up to the gap portion between lower surface 1i and flat plate
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be insertwe gzpsAssai d through hole; an insulating materi alpc g},oﬁ{o;‘ ged at
an internal space of said netal base (1); a cap covering sai base
(1) as a lid; and an electronic part conmponent arranged at a surface (2i)
of said netal 10 lead (2) that .is positioned at the internal space of said
netal base (1), said internal space being held at an air-tight atnosphere,
said netal lead (2) formng a surface for attaching said netal base (1) to
a nounting board, an insulation distance between said netal |lead (2) and

- said netal base (1) being at |east 0 05 M and at nost 0.3 mm 2. The

f t di , I lity of
sai d et al P P BRANGRE Boandsnmulatibn Welenea R hbeit She Fa5Ee 3 The
- surface noutwegni®0Bagel 6 Saantlas gn tthe ¢cheeé Abdve.conpri sing a protru5| on

di in t I d t al
baog (5) 40 A 43@”% ﬁ*réc@&lﬂ@ﬁ%é% ?1@%?#?%%639&%%%%%% Sedto 85 ch Tor
sai d surfacl@amrmﬁm¢ grttska e assarabledi bapeat penfiguitedsas dascribiedrakwvieower

f h t ed
Tnto sai datvlfgm"la‘%‘*%? F‘%%‘“%%& Pﬁ?u i WA nicha) el pAdRRiRc R by iath | ©
i nt er nal Q}&’Liéf @%ﬁghﬁqsalﬂl & (1), a cap covering said netal base (1)
as a lid, and anl\/fgrﬁﬁ‘bémmgp@gthogorrponent arranged at a surfa](c:e (Z:j) of I

d tII d hat intern said neta
;:Ise ?ﬁ)a 10e2al ]&12‘%)#]%%‘% anéE@‘E%gPﬁ ZHE'J te(iﬁ.?yap,(:? Pe%ﬁ‘gg%g’?;msphere
fsai d met alh_ oxiaatl_og, ¥ Giigh I dRm gTkisd IBQ&‘ebQ&”Qﬁnébeng %)pdvodesn fogmairturd ace

or atptachi mun boar ation

i st ade beﬁ%&%ﬁf%a}”%mssﬁ%&é%@ AT A RRPRR RS L1 M Ot | east

0. 05 nm andmetalnieat Diskomfiguwad do beriufaiirm dhg leed fiume Grop wdiichy at he st eps
15 h t

b car o' ot bftdpliey SRR TEdI R, Buliebut ko 86 1DEEREARIH ABAERCT <O

(1) by i nsebasaspf @aaneqﬁvesmeﬂalman%ﬂgﬁs,yal&wmgaeﬁﬁy ipsextigths Imthe sai d net al

base (1) anﬂr&ﬁédﬁﬁé tdsnﬁlc?a(r‘ﬂ g Big di 1 Vd e deRahdesalt %lhéwteﬁﬁé?{ds%ﬂaiﬁﬁé and 20
cutting said Brantl porldnhie Potakl i dusl, metal, packages.

positions in carbon jig 5, using an assembly assistant device. Another
carbon jig for applying a load and for locating is mounted on carbon jig 5,
and is placed in a high temperature furnace. Thus, an integrated product
of the metal base, metal lead and glass insulating material are attached to

20 the tip of the branch of each lead frame. While in such a state, the process
then goes on to plating. In the plating process, a method called suspension
plating is used. That is, the lead frame is suspended by a belt to be
immersed in a plating tank. Such plating per lead frame can reduce the
number of man-hours and increase a yield.

25 Second Embodiment

A surface mounting package for quartz resonator according to the

second embodiment of the present invention will be described with
reference to Figs. 5 to 7. The surface mounting package for quartz
resonator is a thin metal package of a surface mounting type, constituted

30 by an assembled base 4 in which metal base 1 and metal lead 2 are adhered
together by melting and solidifying insulating material 3, and metal cap Ca
illustrated by a chain double-dashed line (see Fig. 2). Metal base 1
constituting assembled base 4 forms a metal frame structure (i.e. a box

-7
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: 00>/* 1008/Le '( ;/WZ thi if)11., A protrusion 6 is formed at the inner surface of metal
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10u1%u0 , ulO uGs
}A<N 18- u! +’5&§‘f§&& (t? spite %&ﬁ&&{%@;ﬁ%ﬁ%ﬁ% y#10% Sﬂeﬁf S,

10%-& () - ! Carengh 1 aihe&lpnrbeiwean w@a&m&m tera ?5;65

1 90@H#10%& {He alhdRitH Q¥enlgth is thus improved, the standard can be met for the
body strength required for the package, the flexural strength of the board
after mounting of the package, and the like. Metal lead 2 is formed by a

10 flat metal plate to which a quadrangular prism 22 is connected, the
gquadrangular prism 22 portion protruding toward the inside of insulating
material 3 and digging therein, to ensure sufficient adhesion strength. In
metal lead 2, an end surface 22i of quadrangular prism 22 that is to be
positioned within metal base 1 serves as an internal electrode, while an

15 outer surface 20 exposed to a lower side of metal base 1 serves as an
external electrode. When the quartz piece electrode to be mounted into
metal base 1 is of a type that has two terminals each arranged on either
side, i.e. a both ends supported type, metal lead 2 having two leads
protruding from opposing sides may be adopted, as shown in Fig. 14.

20 The other parts are the same as those in the first embodiment,
including the manufacturing method, so that description thereof will not be
repeated.

Third Embodiment
A surface mounting package for quartz resonator according to the

25 third embodiment of the present invention will be described with reference
to Figs. 8 to 10. The surface mounting package for quartz resonator is a
thin metal package of a surface mounting type, constituted by assembled
base 4 in which metal base 1 and metal lead 2 are adhered together by
melting and solidifying insulating material 3, and metal cap Ca illustrated

30 by a chain double-dashed line (see Fig. 2). Metal lead 2 used in assembled
base 4 has a structure as shown in Fig. 15. That is, a pair of opposing flat
metal plates is each provided with two branch portions protruding as metal
leads 2, and quadrangular prism 21 is connected in the midstream of each

-8-
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S Ut #) ##a?d Wigold)l | e van (sppport two sets of quartz pieces. The other parts are
R ()-1" 0 ") - 0GR ( = (O OR 6:) = LOYGERA( Y= .

}/gt;% ZSiv: 1@%%%&% 2“ @ d %rﬁ%@ﬁiﬁe{ﬁ@%@@; / E‘ﬁ‘@lﬁﬂﬁb%&- ().

|~ #1090GE ( yuanefaghenng methodyge thtgescripiion thereoigvill not be repeated.

10"/&5&; (B - ! LYaf #19% cal bé uSiG @R dnh tRe B3QYEH0N Jablibe, REbEHE(thte

VE#L0%E ( )tBM Lme)tzaf faacﬁ;rgglg' c;fothe surface mounting type as claimed in the present
invention, the height of a base, which conventionally could not be lowered
because of air tightness required in the press sealing employed in the
conventional metal package (Conventional Example 1), can be lowered by

10 changing the sealing method. This allows the package to be thinner and
smaller. Moreover, according to the present invention, the base material
is changed from ceramic to metal, and the attaching surface at a lower part
of the metal base is formed by a metal lead made from a lead frame,
conveniently allowing mass production and facilitating assembly work

15 without deterioration of air tightness. As a result, a thin metal package of
a surface mounting type can be provided at a low cost.
Industrial Applicability

The present invention may be applicable to a surface mounting

package used in surface mounting of an electronic part component such as

20 a quartz resonator, a filter, an oscillator and the like, and is useful in
further thinning of the surface mounting package.
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a cap covering said metaf %ase ‘%1) asa NHDI an
an electronic part component arranged at a surface (2i) of said metal
10 lead (2) that is positioned at the internal space of said metal base (1),
said internal space being held at an air-tight atmosphere, said metal
lead (2) forming a surface for attaching said metal base (1) to a mounting
board, an insulation distance between said metal lead (2) and said metal
base (1) being at least 0.05 mm and at most 0.3 mm.

2. The surface mounting package according to claim 1, comprising a
plurality of said metal leads (2) protruding from said insulating material
3).

3. The surface mounting package according to claim 1, comprising a
protrusion digging into said insulating material (8) on an inner surface of
said metal base (1).

4. A manufacturing method of surface mounting packages,
each of said surface mounting packages including
a metal base (1) with a lower surface having a through hole,
a metal lead (2) arranged to be inserted into said through hole,
5 an insulating material (3) arranged at an internal space of said
metal base (1),
a cap covering said metal base (1) as a lid, and
an electronic part component arranged at a surface (2i) of said metal
lead (2) that is positioned at the internal space of said metal base (1),
10 said internal space being held at an air-tight atmosphere, said metal
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: board, an 1nsu1at10n distance between said metal lead (2) and said metal
base (1) being at least 0.05 mm and at most 0.3 mm,
said manufacturing method comprising the steps of:
.15 preparing a lead frame having a plurality of branch portions each to
be said metal lead (2);
connecting said metal lead (2) to said metal base (1) by inserting
each of said plurality of branch portions into said metal base (1) and by
melting and solidifying an insulating material (3); and
20 cutting said branch portions to obtain individual metal packages.
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