
;RSe3eDA,"N6BT,1WO 03/02G370  DESCRIPTION Surface Mounting Package 5
PCT/JP02/09389  The present invention relates to a surface mounting package
for an 10 15 Conventional Example 1 v 20 Technical Field electronic part
component, and in particular, to a structure in which a metal lead is
adhered to a metal base by an insulating material and exposed to the
outside. Background Art In a device such as a quartz resonator, a filter or
an oscillator, as an electronic part for surface mounting, a surface
mounting package to be a housing contains an electronic part component such
as a piece of quartz, a piezoelectric device or the like. Examples of such
a surface mounting package typically include four types of structures each
having a base and a cap, as will be described below with Conventional
Examples 1 to 4. A surface mounting package of Conventional Example 1 is
formed, as 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  -1   WO 03/02G370  PCT/JP02/09389
about entry of electromagnetic wave, the package may be made of an
insulator alone as in Conventional Example 2) not using a metal material as
in Conventional Example 1. Conventional Example 3 5 A surface mounting
package of Conventional Example 3 is shown in Fig. 15. The package is
formed by combining ceramic base 9 and a translucent glass cap 11 that
serves as a top plate to cover a ceramic base opening 9a) and sealing the
package with low-melting glass 31. The package uses a glass cap) so that
oscillation frequency after dealing can 10 easily be adjusted by laser
trimming. 



Conventional Example 4 A surface mounting package of Conventional Example 4
is shown in Fig. 16. The package is formed by combining ceramic base 9 with
a metal cap 12. A metal thin film 14 (e.g. silver brazing filler metal) is
formed on 15 an upper surface at the opening side of a spacer 13 forming
sidewalls of ceramic base 9. Metal thin film 14 and metal cap I2 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 6 and metal base 5 20 by providing an
insulating material around metal lead 6, which increases the outer diameter
of the package by a distance required for insulation, and thus adversely
affects thinning of the package. As for other conventional techniques, each
of the surface mounting packages according to Conventional Examples 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. -2   WO 03/02G370
PCT/JPll2/09389 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 the bottom of the metal base having a surface to be attached to
a mounting 5 board. The metal lead is configured to have a lower surface
coplanar with a lower surface of the metal base. By using metal as a base
material, the bottom portion of the base, which had to be made thick to a
certain degree when a ceramic base was used) can be made thinner. Moreover)
the strength of the package can also be secured. 10 Brief Description of
the Drawings Fig. 1 is a plan view of a thin metal package as a surface
mounting package in the first embodiment of the present invention; Fig. 2
is a section view taken along line II-II in Fig. 1 in the direction 15 of
the arrow; Fig. 3 is a section view taken along line III-III in Fig. 1 in
the direction of the arrow; 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. 7 is 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. ? in the direction of the arrow; Fig. 9 is 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 -3
WO 03/02f370 PCT/JP02/09389 surface mounting package; Fig. 12 is a section
view taken along line XII-XII in Fig. 10 in the direction of the arrow;
Fig. 13 is a section view taken along line XIII-XIII in Fig. 11 in the 5
direction of the arrow; Fig. 14 is a section view of the ceramic package in
Conventional Example 2 of the surface mounting package; Fig. 15 is a
section view of the ceramic package in Conventional Example 3 of the
surface mounting package; and 10 Fig. 16 is a section view showing the
package in Conventional Example 4 formed by combining a metal cap with a
ceramic base. Best Modes for Carrying Out the Invention The present
invention will clearly be understood by the following 15 description of
embodiments. First Embodiment The first embodiment of a surface mounting
package for a quartz resonator according to the present invention will be
described with reference to Fig. 1. In the present embodiment, the surface
mounting 20 package includes an assembled base 4 in which a metal base 1
and a metal lead 2 are adhered together by an insulating material 3, and a
metal cap 30 illustrated by a chain double-dashed line. 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 25 portion 16 provided with a through hole 160. Metal
lead 2 is of a quadrangular prism with an inner surface 2i and an outer
surface 20 of the six surfaces serving as an inner electrode and an outer
electrode, respectively. Metal lead 2 is shaped to be accommodated to metal
base 1 and is inserted into a position corresponding to through hole 160.
The size 30 and shape of through hole 1G0 in metal base 1 correspond to
those of metal lead 2. It is noted that Figs. 2 and 3 are section views
taken along lines IIII and III-III) respectively, in Fig. 1 in the
direction of the arrows. A surface 2o which is to be the lower surface of
metal lead 2 and the -4   WO 03/02G370 PCT/JP02/09389 lower surface of base
bottom portion 16 form a plane P used when the package is attached to a
mounting board. Plane P may be flat when it is fixed by blazing to a flat
printed board or the like, but is formed to be a curved plane when it is
attached to a cylindrical surface) to conform thereto. 



5 Further, a gap space generated when metal lead 2 is inserted into metal
base 1 is filled with e.g. borosilicate glass, which is high-melting glass,
as an insulating material 3. Heat is applied to weld the insulating
material, to adhere metal lead 2 to metal base 1. It is understood that
Agbased glass which is low-melting glass may be used as insulating material
10 3 for an electronic part component susceptible to high-temperature
adhesion. A quartz piece 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 a metal cap 30 indicated by chain double-dashed lines in Figs.
2 and 3. 15 In order to allow adjustment of oscillation frequency by
applying ultraviolet light to an electronic part component after a surface
mounting package is completed, borosilicate glass may be used in place of
metal cap 30, in consideration of translucency. Second Embodiment 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 is 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. It is noted that Figs. 5 and 6
are section views taken along lines V -5   WO 03/02637f) PCT/JP02/09389 V
and VI-VI) respectively) in Fig. 4 in the direction of the arrows. Further,
a gap space generated when metal lead 2 is inserted into metal base 1 is
filled with insulating material 3 of high-melting glass. Heat is applied to
weld the insulating material, to adhere metal lead 2 to 5 metal base 1.
Here, insulating material 3 may not necessarily be made of a glass-based
material. For instance) polyimide-based resin and the like may also be used
when the glass-based material is unacceptable due to the specification of
an electronic part component. 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). It is 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 1G0. The size
and shape of through hole 1G0 in metal base 1 correspond to those of metal
lead 2. It is -6   VVO 03/02G37(1 PCT/JP02/09389 noted that Figs. 8 and 9
are section views taken along lines VIII-VIII and IX-IX in Fig. 7,
respectively) in the direction of the arrows. Further, a gap space
generated when metal lead 2 is inserted into metal base 1 is filled with
borosilicate glass, which is high-melting glass, as 5 insulating material
3. Heat is applied to weld the insulating material, to 



adhere metal lead 2 to metal base 1. A piezoelectric device 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 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.  .7_   WO 03/02G370 CLAIMS PCT/JP02/09389 1.
A surface mounting package, comprising: a metal base (1) with a lower
surface having a through hole; 5 a metal lead (2) arranged in 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 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 l, wherein said 



metal lead (2) is a bar with a rectangular section. G. 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. _g_   WO 03/02f370 PCT/.IP02/09389 8. The surface mounting package
according to claim 1) wherein said insulating material (3) is low-melting
glass. 9. The surface mounting package according to claim 1) wherein said 5
insulating material (3) is a polyimide-based resin material. 10. The
surface mounting package according to claim 1, wherein said cap is made of
a metal Fe-Ni-Co alloy. l0 11. The surface mounting package according to
claim 1, wherein said cap is borosilicate glass. 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. _g_
.A.A(se.A ?.A3(`.Ay.A(sy.A3(`.A e.A(sy 35DEF^) * 1 4 > ? 
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