WO 03/034486 PCT/ JP02/ 10848 DESCRI PTION Thin Metal Package and Manufacturing
Met hod Thereof 5 Technical Field The present invention relates to didiicfage

nount i ngv(p%&aga%.for an electronic part, and to a techniwwg%ll(%gperi ng a
netal base and a nmetal |ead together by an insulating material. 10

Background Art Surface nounting devices such as a quartz resonator, a filter
or an oscillator for surface nounting, as electronic parts, each has a
structure in that a surface nounting package to be a housing contains a

pi ece of quartz, a piezoelectric device or the |like. Exanples of such
surface - -mounting 15 packages typically include four types of structures each
havi ng a base and a cap, as wll be described bel ow as Conventi onal
Exanples | to 4. Conventional Exanple | A surface nounting package of
Conventional Exanple 1 is forned, IRESCRISMHAOM Figs. 16 and 18, by first
adhering a netal lead 51 for lead-out to a 20 netal base 50 by high-nelting

gl ass 52 which is _an insulating adhesive (e.g. borgsilicate), and then
combi ni ng t her ew tihia Metalidackage %‘é@)%@%ﬁ@@%ﬁﬂlﬁ Methpd Therpedh that an

opening end 54 is coupled around netal base 50 for cutting off (sealing)
t he assenb fro he outside. As can be seen from Fig. 19, cylindrical cap
53 hag a Ii’éd?)%mgjohqigl ding its position, connected by 25 welding or the

li ke tﬁ an out eﬂ‘hpgrﬂepétgtrim?ﬁaﬂdmfei?tdsﬂﬂrd Qﬁfap@tIidLﬁﬁjng@ﬂ]lc:kﬁ@fdraérll cap 53
in such a e ls.m al. for.prngventing en of .externa

el ectr orrag%%??r%%%‘a@%% ﬁﬁ‘ﬁ 1i%na( gﬁ!‘?@%eﬁ fpiﬂﬁ?ﬂélgf%ﬁﬁ%?%hxﬁﬁ agd aqﬁ]ﬁp%]z

resonat or kadl togethésy aGanselatimnalatExiatpl e 2 30 A surface nmounting package
of Conventional Exanple 2 is shown in Fig. 20. The package is formed by

conbi ning a box-shaped ceram c base 56 with a platy. ceramc cap 57. Only
an i 8ul at Backgr At a material for the package. If there is no concern

%2?75 ot 36881‘ Sl AHBERENE NS such £ @208, rd¥nd603HREr or an
- oscﬂ?[ator for surface mounting, as electronic parts, each has a structure in

that a surface mounting package to be a housing contains a piece of quartz,
a piezoelectric device or the like. Hxamples of such surface mounting
15 packages typically include four types of structures each having a base and
a cap, as will be described below as Conventional Examples 1 to 4.
Conventional Example 1
A surface mounting package of Conventional Example 1is 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
Tig. 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, eylindrical cap 53 has a leg 55 for holding its position, connected by
25 welding or the ike to an outer periphery of the cylindrical poxrtion.
Cylindrical cap 53 in such a package is made of metal for preventing enfry’
- 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 electromagunetic wave,
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t he package may be nmade of an insulator alone as in Conventional Exanple 2,
not using a netal material as in Conventional Exanple 1. Conventi ondk DEC 2005

Exanmpl e 3yhosMifigce nounting package of Conventional Exa T own in
5 Fig. 21. The package is formed by conbi ning ceramc baggcgréﬁg%@ﬁsg?

transl ucent glass cap 60 that serves as a top plate to cover a ceram c base
openi ng 59, and sealing the package with lownelting glass 61. The package
uses a glass cap, so that oscillation frequency after sealing can easily be
adjusted by laser trinmmng. 10 Conventional Exanple 4 A surface nounting
package of Conventional Exanple 4 is shown in Fig. 22. The package is
formed by conbining a ceramc base 62 with a netal cap 63. A netal thin
film65 (e.qg. silver brazing filler metal) is forned on an upper surface at
the openi ng thedwctpge saabemsde phaminsplasorsildanedd is. Gonveriammal Basmpde .

~Metal thin fg Idgt%]ﬁ@%?r{gg{#%% %sqhe(loﬁfém&hﬂc%ﬁeﬂﬂﬁlé‘ﬂ by seam wel di ng
ventions

or el ectron-beam we surface nounting package according to
Convent i onal Exarﬁ‘d? eptiongd fissaamplendeds to ensure insul ation between netal

llead 51 and met alA Bas@ice PPolvtiRg PukRhfdof 0oHVah DA Bk 353 shlo@HNth et al

| ead 51, whi.ch %g |§¥lreas?is t he out%{j dianeter of the %ack%%e by a di stance.

requi r&d for'i8i fisul afFARC aia 1§ farnethby rewy EEATUE RASA ga-‘b‘iat he

pacEagfe. ﬁs tirmslehbent gmb@hgmsthz%@ﬁvématbptplme ﬁagjgweﬁtai@mah:iaé?s@lle 1, ,

each of the surfac noynt i ckages accardi ng t. vent..on anpl es

ToCh tees o BERIRE 59, ARH A BRR (RERRESHE By rtine B Bl attas  due Lo

i ncrease i n padvkagesisenstglais pamcestiat gseibdtivnt Begabnogf afthe spdikagen

D scl osure qf | ny: ' i .t he conventional circunstances as
Raoly e AESIAPBy Mok iibfiinl

descri bed above; 1t ¢ present invention to provide a @ .
sur f add mount i ng @ervenjemal fixamplest | ows further reduction in the thickness.

To achi eve the objeglfaca ﬁ(ﬁ!ﬁﬁﬁé p%FQéé Bﬂ?@ﬁ@@ﬁﬂ@r&?ﬁi%ﬁiﬂ@ 419 dhidgm A esent
i nvention egp_l Oég a ggt al I ase |fn pl ace of the conbination of an_ insul fat i ng
cerani ¢ basd'igndZa dag.raskaseas 9 D EOTOHANG 2 CeRABlcRaeh? #itha | |,
L' metal cap 63. A metal thin film 65 (e.g. silver brazing filler metal) is
' formed on an upper surface at the opening side of a spacer 64 forming
15 sidewalls of ceramic base 62. Metal thin film 65 and metal cap 63 are
connected together by seam welding or electron-beam welding.
The surface mounting package according to Conventional Example 1,
however, needs to ensure insulation between metal lead 51 and metal base
50 by providing insulating material 52 around metal lead 51, which
20 increases the outer diameter of the package by a distance required for
insulation, and thus adversely affects thinning of the package. As for the
technigques other than that of Conventional Example 1, each of the surface
mounting packages according to Conventional Examples 2 to 4 uses a
ceramic material, so that it is difficult to reduce cost, due to increase in the
25 cost of processing and material of the package.

Disclosure of the Invention
In view 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



15 DEC 2005 WO 031034486 PCT/JP02/10808 the bottom of the netal base having
a surface to be attached to a nmounting board. The metal |ead has a ghamesgi

a flat pi@bsgezsddse netal lead forns the surface to be att@gghgd,h&ekhe
mounting board. The base is nade of netal, which facilitates processing and

ensures a certain package strength. 5 By fiIIing the | ower part of the -

I nside of the netal base with an insulating naterial, it is easy to forma
structure having a plurality of netal l|eads. Thus, a thin nmetal package can
easily be obtained by enploying a | ead frame. The present invention is to

provi de a netal package in which a nmetal 10 lead is inserted into a through
hole at a metal base having the t hrough hole at the bottom surface thereof

to formap_attachi ng.surf he. net al as y | ead,. while a
par t Cof - ks RhBPRL R fetite b A Bup e fp plbttahaiT bia méitintng

mat eri al &nalrcan Hss endtladdedibhas uasslfa]grencd?oh iyt plmterreﬂ}iie mlmaa]eleaﬂcfomnsap
covering e t ner

air-tight Elg?esﬁﬁtaﬁé t@%% at%&haﬁdeéco?trh(?nl %gﬁﬁgngﬁ[f 9%%%] ﬁgé#é (ﬁt adher ed
onto a suitrteieb Vbhlchkfecmaédés pmswngmnd Bheumabeﬁmpathagmdim

accordi ng eyt ﬁﬂq{ t al
base5corre po to a surq? ace tt%@ggsigéfdgct#égn 0 ase%ti ra%ﬁ(‘ﬁ% tc}?lzgmaachl ng
sur f ace) , n%fﬁ§Wﬁi|](’§|1%ﬁﬂsifﬁ%ﬁqrﬁlao‘ﬁrﬂﬁkr&m&&/@éwa]}@’9 heatal Elc15ead and t he

board att gthisng this hesiR] plabRuBe 038 YasN§ e Hthifd By es)10¢ind Allbed after the
met al pac% ge is nounted to the board. Furthernore, accordi ng to the

present i $ion, at manufacturi ng of the netal package, a plurality of
met al | eads naﬁ[‘%q}ﬂeeenemx&mtam &ath prcazlirée plmatisl ﬂamkhgeimszehichda inndial

el Bhg. s ogarr e Aectinfuh HERL 3 AIRBFAIPRS EOHR TR bIBR e Y |
i ndi vi dualat ﬂh&: botmnasupﬁck éhemof Bo Ewmmsaﬁaphmﬁmffattmef theamerhglsbﬁsg 1is
PR 1 S AR U A 8 s gtk e 10
t aken al orfgth ﬁﬁén}sulait;ng miegial|atichar neseinbbast base is formed b 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-II] in Fig. 1 in the
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of the arrow, Fig. 3 is a section viewtaken along line 111-111l in Fi_g. I in
the 31 - 20 U5 W 03/034486 PCT!JP02! 10808 direction of the ar’r{joil\t:f Fity.

4 is a pgisReRSlisye view of a netal base used in a thin nmeg Wﬁ) .
according to the present invention; Fig. 5is a plan vi ew athrn rretal

package of a surface nmounting 5 type according to the second enbodi nent of
the present invention; Fig. 6 is a section view taken along line VI-VI in
Fig. 5inthe direction of the arrow, Fig. 7 is a section view taken al ong
line VII-VIl in Fig. 5in the direction of the arrow; 10 Fig. 8 is a plan
view of a thin netal package of a surface nounting type in the second
enbodi nent of the present invention; Fig. 9 is a section view taken al ong
line I X-1Xin Fi %jéln the direction of the arrow, Fig. 10 is a section
Vi ew takendlzf%iﬁ@glif CREVn Fi g. 8 inthe 15 direction of the arrow, Fig.
11 illustrates Higrstixoad petspahiveadturdfrgmatahbasemial ipadkagenetefl a surface

nmounting t d enbo at. of .the present invention; Fig. 12 is
“an enl argeﬁg‘g&%%e %%%ﬁ]g}/é)gqt %ﬂeg?ﬁm{?qﬂ La gap between a 20 netal base
and a net al Ieaﬂ‘lgrﬁma@ﬂmmmof pd@kagneia&@ackiag@ofasumﬁacepneuamﬂg
i nvenki on; i d]ﬁﬂé . a netal |ead
appl |§abl efd ('?jhnsgn net a%&%ggkgﬁbcy Iﬁe surg) ACe  MoUnt i ng%t‘ype in the
first enbodi manFlg)fG he sgc@@émewﬁ&lém iabmg Bse MgVl im Fig. aipdhepective view
showi ng andﬁ-)é@ﬁgﬁ%fQﬁe%rmm | ead applicable to the thin nmetal package of

et oo e e Pl { Soatic iy s3568 s ioe T Sabii 8508 et al 1 cad
appl i cabl edirectohhifAhaeirabwpackage of a surface nounting t ype inthe third

10 Fig. 8 is a plan view of a thin metal package of a surface mounting
type in the second embodiment of the present invention; |

Fig. 91is a section view taken along line IX-IX in Fig. 8 in the
direction of the arrow;

Fig. 10 is a section view taken along ]me X-X in Fig. 8 in the

15 direction of the arrow;

Fig. 11 illustrates a method of manufacturing a thin metal package
of a surface mounting type in the second embodiment of the present
invention;

Fig. 12 is an enlarged section view of the vicinity of a gap between a

20 metal base and a metal lead in a thin metal package according to the
present invention;

Fig. 13 is a perspective view showing an example of a metal lead
applicable to the thin metal package of the surface mounting fype in the
first embodiment of the present invention;

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. 17is a section view taken along the direction of axis of a
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30 enbodi rent of the present invention; Fig. 16 is a section view show ng
the netal package in Conventional Exanple 1 of the surface nountinby DEC 7545
4

package; wig @w3libsi S @ section view taken along the directipph, B, ashs of a
16 D' C 2805 WD 03/034486 PCT/JP02/10808 cylindrical cap tor t2he net al

package in Conventional Exanple 1 of the surface nounting package; Fig. 18
is a section viewtaken along line XVI11-XVIl1l in Fig. 16 show ng the netal
package in Conventional Exanple 1 of the surface 5 nounting package; Fig,
19 is a section view taken along line XIX-XIX in Fig. 17 showing 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

t he surface.mounti.ng pac e; Fig. 21 is section view of. the,ceramc
backage | HOCOHGHLGRIOr S Theted BacE et o Covenbona BrerRgohekage. and Fi o
22 is a sesiiface moewthipphclgagdie package in Conventional Exanple 4-of the
surface nounti ng. kage fornmed. b onbini ng.a cap. W a ceramc
base. Best Mode 1§§§1&a F%ﬁ%}logn ‘ﬁ?’t"yf%%el} ﬁ@&#&%ﬁ*@&i‘ﬁ%m @‘ilgrvté:ti on will
cl early beshowegstheon.ebyl 1 dukdgel incdbomyen tiesadr Bpampte dfof shbedicfaet s. 20 First

Enbodg ment nting package for quartz resonator according to the
fi rstsenbo%@%%g{[{gﬁﬁ%%present invention wll be described with reference

to Fig. 1. The ¥ig fldce adraiidmyleyatiayealons boeXX-XES ondligr 17 shawihgn
nmet al pack OB ty enbl ed 25
base 4 in %h&iexg%f;%laprr%l %{g%gglse [ antg&%ﬂ%f%ﬁn%ﬁ?ggﬁ ;Hgﬁgr%ﬁg?ggﬁﬁgﬁet her by
mel ting anﬂa@%ﬂgeéjifyi ng an insulating material 3, and a netal cap Ca

illustrated by Bigha i £esttc ¢rsbefihd A8 eRS dk@ge 20 ClBiakidkage 1

constlbt'utlﬁga%% gg‘oolfet%ebsallls:16 aéjnghﬁn%ggc aa!geirarre structure (i.e. a box

Tig. 21 is a section view of the ceramic package in Conventional
Example 3 of the surface mounting package; and
Fig. 22 1s a section view showing the package in Conventional
Example 4 of the surface mounting package formed by combining a metal
15  cap with a ceramic base.

Best Modes for Carrying Out the Invention
The present invention will clearly be understood by the following
description of embodiments.
20 First Embodiment
A surface mounting package for quartz resonator according to the
first embodiment of the present invention will be described with reference
to Fig. 1. The surface mounting package for quartz resonator is a thin
metal package of a surface mounting type, constituted by an assembled
25 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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structure with a portion corresponding to the bottom surface openeq) as,
shown in Fig. 11. A protrusion 6 is fornmed at the inner surface of ﬁe#élNGS
base 1 suphoidmiss t digs into insulating material 3 when mpeyalpobagss! 1S
filled with insulating material 3. Protrusion 6 digs into insulating
material 3 to secure a sufficiently |arge adhesion area, inproving the 51i F
"C 205 WD 03/034486 PCT/JP02/10808 strength in adhesi on between insul ating
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 |ike.
Metal lead 2 is formed by a 5 flat netal plate to which a cyIinder 21 is

d, 21 d d,th d
Poul at | ng “Feeeitdh Sesfon BAt il n-Bl Bl th Al E P affi Bl o on
strengt h. Ithermlﬁlalsldneamwngtlms en ispifored, Bie st dayilicaddre gkettthathes to be
posi tioned de %egl&ﬁ%‘?i @oﬁﬁ&?ﬁ%ﬁkggea@l %&ﬂﬂ%kr@?ﬂﬁﬁt&%ﬂg hoMp! € an

out er surface ose Serves as an

ext er nal elaétetrrr@até g thre aphase ang bedike| oMeatableads? weformat by & nt o
net al fpase figk Ihété}!fplﬁté WPRhidRL cE}Bﬁdbié\@ 1ik %bﬁh@@ﬂea eﬁé éﬁgﬁ&embposeﬂoﬁne

side, i.e. a ca ever ch _a structure eas rotrudefrom
one side agnrﬁg{ugitmgégﬁgréﬁ;ﬁ\}nggeé@é%@@@tm&mag% V‘%h@ ‘?L-’Si‘%t al
Ilead 2 and totre&tshaé sﬁﬁzafaﬁieaahésﬁn@fzrégiggh Uﬁ'gtn*ilﬂ&l%ﬁ:g% aﬁeﬁxﬁi St?ﬁh@éﬁii c?t ed
glass, in a rranged i.n al ba an eat is applie
Do it | ndbeRintr dcer & fo,0° HARdine itk moRl Brst I oruPaRS had b t o be
- connect edf tintmtnhd eledtsodeh ortaild an louger sﬂrfaw%exblesai to Qﬂ@\f;f{aﬂSidHloﬁB?t f t he g

I nner, sur 1 an rtl see 1 or nme
by be]h%l ng & gﬁﬁ&%gr]ﬁeg%gigs eF%@u‘ﬁ C@P }(‘]?19 RIS I%{gfj?\g mat eri al
3. Mor eovereledsoddhtnbe IIIIDLEIthlﬁIQQ maetphbaseoi i$ nﬁaltgpembat haséwioal 3 flows in
a gap bet I rtion
21 “of ot ar PR ERRLd BER, bh ol S Fs, Wi feBRE be, shEh PLEERRALT O1
in the rangbabéw\ﬂé@ﬁd@pmtaﬁaedr@nme fide asmireiglileads mmbe@@fo@rte@,easu ng of
insul ation Wioshpfceid 1 the range between 0.05 and 0.3 nm Thus, the

cexterpal electr etéﬁ 20% 254 InSulating material s OF high-relting glass, e.g.
borosilicate glass, in a tablet form, are arranged in metal base 1, and heat
is applied to melt insulating material 3, allowing metal base 1 and metal
lead 2 to be connected together, as shown in Figs. 2 and 3. Here,
protrusion 6 at the inner surface of metal base 1 and a hook portion 10 (see

20 Fig. 13) formed by bending a tip portion of metal lead 2 are buried in
insulating material 3. Moreover, as shown in Fig. 12, a part of insulating
material 3 flows in a gap between a lower surface 1i of metal base 1 and a
fiat plate portion 2j of metal lead 2, allowing the height of insulating
material 3 to be set in the range between 0.2 and 0.6 mm, 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 from the side surface
of the metal base, allowing check-out of the shape of a solder fillet after
attachment to the board.

It is noted that, though, in Fig. 12, a part of insulating matexial 3

30 flows through a gap opened between lower surface 1i of metal base 1 and
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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of the nmetal base, allow ng check-out of the shape of a solder fillet .after
attachment to the board. It is noted that, though, in Fig. 12, a pardf [6f 7085

i nsul ati ngromteiisgl 3 30 flows through a gap opened betwegp )ngf osgr face
1li of metal base | and flat plate portion 2j of netal |ead 5 y I nsul ation

di stance 7 as described above, insulation may al so be provided by air

I nstead of insulating material 3 flowing up to the gap portion between

| ower surface 1i and flat plate WO 03/034486 If N.P zoo U 1-

PCT/ J' P02/ 108,08 portion 2j of netal |ead 2, and insul ation distance 7 may
be in the range between 0.05 and 0.3 mmas in the case above. A quartz

pi ece which is an electronic part conponent S fixed to a pair of netal

| ead nb d b [
cover ed andbORUEY CGRIREHEea S i B AP RIS ERAND Hb 0N EREShed
lines in Fi betv?eed\BMfmdﬂra’ ﬂgnw]hpﬂlel\ﬁsalamﬁ@e | and netal |ead 2

t ted b d I dat d _high-nelting. 3
Pt 5o formed f 1 oft SERtaarcs BT gt sotre G pat CoBPREREITREET 84 i nto o
carbon jig pamsofsheted 1emd§Bgn a;lszsem%éeébaaeﬂaiontff@deﬂ dssiasoribiedabadet 0 be in
a formsof aM&Qf’b£§@ﬁs fc&x‘?é?e\’:!hérfci‘cﬁla%ll%l:l%ﬁh'rh&eﬁfcdﬁeéé' {iﬁ%@é&ﬁ N1n PUnched

out so as tq cor respective ne pac ages,
al | owi ng eaé?ub]@s@&hﬁtﬂﬂmeﬁm Kég. Hrocedure, as shown in Fig. 11, a |ead

frame 2k, glass phabl@tactisHEbALdS material 3 and netal base | are
2eserl 'yaL'sZ. ot afftabbase e%‘«’pﬁfri%ﬁlqg&?%é%e&%é abby &3 Sehsthe Poad and for
| ocating I S omammd 2@l El%hb@l@lﬂlh ehass 31 ‘ieéssfdih?éi?ﬂcohﬂ‘ aepolwm foenPRItatdr e
fur naiﬁ ﬁstﬂ g i nte raE_t’ eg ci) uct 1 % %ﬁ bas mi ead and
gl ass *’nsul &1 W@F St Jt %ﬁ%ﬁ’%@ *h ?‘i’vﬁlﬁf ig f of each
I ead frame. il Eaidn2 wcdnﬁgmwmbé heagoneeds lelehbﬁagme&onnwmckphat ing. In
T N TN
Such pl at i ngapesof E&ﬁem‘ammeiahpaehw allowing easy msertwn In the
procedure, as shown in Fig. 11, a lead frame 2k, glass tablet insulating
15 material 3 and metal base 1 are sequentially arranged at respective
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 belf 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 suxface mounting package for quariz
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 ave 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
coustituting assembled base 4 forms a metal frame structure (.e. a box
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nunber of man-hours and increase a yield. 25 Second Enbodi nent A surface
nount i ng package for quartz resonator according to the second enbodr Tfﬁé?
Jii b

- the presenbobmsestion will be described with reference tagd, 2/1&1?
surface nmounting package for quartz resonator is a thin mata age of a

surface nmounting type, constituted 30 by an assenbl ed base 4 in mhlch met al
base | and netal |lead 2 are adhered together by nelting and solidifying
insulating material 3, and netal cap Ca illustrated by a chain

doubl e-dashed |ine (see Fig. 2). Metal base | constituting assenbl ed base 4
forms a netal franme structure (i.e. a box 7 WD 03/034486 ; M

PCTI . TI' 02110808 structure wth a portion corresponding to the bottom
surface opened hown i.n F |on 6 is,formed gt the inner

i
surface of St Preﬂ‘é aPoLHeR SPPP %§° }Pﬁ OFW%ﬁ‘éFﬁaﬁ%OHﬁF% a 3 when
metal base shoivm mf Fig.ed. WA brotaasioat § igforaiat hakhS inPsotutfat®of medhbs i nto

I ff nt.ly,l a d
ot ovi ng (e strthgial i Rt ipding el SPhAS MRCLPF Hoind netal
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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, 1.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 resonatoris a
thin metal package of a suxface mounting type, constituted by assembled
hase 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
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repeated. Third Enbodi nent A surface nounting package for quartz resonator
according to the 25 third enbodi nent of the present invention w |l B& 7305
descri bedowtbfudsef erence to Figs. 8 to 10. The surface rpynehhgspackage for
gquartz resonator is a thin nmetal package of a surface nounting type,
constituted by assenbled base 4 in which netal base 1 and netal lead 2 are
adhered together by nelting and solidifying insulating material 3, and
nmetal cap Ca illustrated 30 by a chain doubl e-dashed |ine (see Fig. 2).
Metal lead 2 used in assenbled base 4 has a structure as shown in Fig. 15.
That is, a pair of opposing flat netal plates is each provided with two
branch porti ons protruding as netal |eads 2, and quadrangular prism?21l is
connect ed stre 1 U 2,005 03/ 0344S6
Coect o G B SRR O b i ke S ERRg RS
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t he hi n et al R the
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wi t hout desmaller atMmmeMeraaccdrdgm besise pﬁssemtnagecﬂlﬁlon,athd}ba{sermlaaénphckage of

- a surface %%:ﬁo‘ég Eré! cei8hiP%o ?x{é)c‘éida%?dgﬁ ﬁtﬂaﬁ}&"ngg;?&rfg&é'ﬁk'ﬁtlé b par

ApplicabilTt Senht I AvVenti on 'ra sur é’ rmuntl ng

pac kage us@fdt ermstﬁlﬂmﬁ@ isdorrmed Hyod H&ﬂiablw m@rdlecfrmra 1&aﬂrﬁan?€£nt such as

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.



20 a quartz resonator, a filter, an oscillator and the Eke, faid jjg useful in
further thinning of the surface nounting package. 9 'LI 2 9 05 C AIMS1 A
surface nounting package conprising: a netal base (1) having a netal - frane
structure with a throwhole; an insulating material (3) arranged in an

i nternal space of said throughhole at a portion closer to closer to a
bottom surface of said netal base; a netal lead (2) arranged in said

t hrough-hol e and inserted through said insulating material (3); a cap
covering a top surface of said nmetal base (1) to close said throughhol e; and
an el ectroni c conponent arranged at a surface (2i) of said netal |ead (2)
that is pdsiif¥dned internal to 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 anmounting board, said netal
base (1) having a protrusion on an internal surface thereof to be engaged
wth said insulating material (3): there being a prescribe .insulation

di stance bet ween lsaiicsunptainobsadg 2ka@nchmpaing: meal , base (1) 2. The surface
nount i ng package ndl 1 of said neta
| eads (2) protru ?ﬁggPr%ﬂ? ?ﬁﬁ&ggﬂ%&P?%gQB%% g?%é Hfgf%&@hx The surface
nmour ni ng package :accoedingates ac(apnirEciereinrs@isphdens stid thonghidilsttance i s

at |east 0. 05N cIfler {1RLNQM- L LIRANLALIULE B0y fisliblace mounting package as

recited in claim 1, rising the steps of: prepafing a |ead franme having
a plurality of buaalrféﬂé%ddt Jsréﬁﬂédassasﬂauﬂap%éf%{ﬁ @ UG thr prEdpald ngylainget al
frame havi ngagii=i phernal surface prOV|ded with a protrusion to serve as

said netal base ( |nsert|n of ,branches. i nt o ta
base (1) and al | aw%%@o‘*&ﬂﬁ@ﬁ ST et Re kel BoVE R irudfu el
metal |ead (2) aachardumBmabmbaSeT%ﬁ#dbya3aﬁdethbuﬂahimgmhhbétnahﬂoﬂ), and
cutting eac% b QfioRalfe Dk ARGRES, EQf v 8eparation to provide an individua

package.
said internal space being held at an air-light atmosphere, seid metel lead (2)

forming 2 surfece for artaching said metal base (1) to a2 rnounting board, said metal base
(1) baving a protrusion on an internal surface thereof 10 be engaged with said insulating
material (3), there.being a prescribed insulation distance between said retal lead (2) and

sa1d metal base (1)

2. The

of szid meial leads (2 ) reweding from said melatmg matenal (3).

vl

urfece mounting panag\. according Lo claim 1, comprising s plurality

3. The surface mounung package according o claim }, wherein said insulation

distance is at least 0,05 mm,

4. A method of manufacturing & surface mounting package as recited in claim
1, Compri':"r‘g the steps of!

prepa‘jna a lead frarne having a plurality of branches to serveras said metal lcad

preparing & metal frame having an Internal surface provided with a protrusion 1o
serve as szid metal base (1);

inserting said plurality of branches into said metal base (1) and allowing 2 melted
insulating material 1o set 10 bond said metal lead (2) end said metal base (1) by said
msulating matenal {3); and |

cutting each of said brenches for separsnion to provide an individual package,
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