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(57) ABSTRACT 

The SAW component has electrically conductive structures 
on a Substrate. A cap cover encapsulates and Seals the 
Structures against environmental influences. An RF shield is 
placed on the cap cover. The RF shield is a metallization 
formed of a material layer sequence of TiVV, Cu or Ni and Au 
which may be reinforced with current-leSS or galvanic 
deposition. 
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METHOD OF PRODUCING ASURFACE 
ACOUSTC WAVE COMPONENT 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001) This is a division of U.S. application Ser. No. 
09/103,166, filed Jun. 22, 1998, which was a continuation of 
copending international application PCT/DE96/02408, filed 
Dec. 16, 1996, which designated the United States. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. The present invention relates to a method of pro 
ducing a Surface acoustic wave component. Electrically 
conductive structures are disposed on a Substrate and encap 
Sulated, i.e., Sealed against environmental influences, by a 
cap cover. The SAW component is provided with a cover 
metallization which acts as an RF shield. 

0004. An earlier, commonly owned application No. 
08/743,540 (see international published application WO 
95/30276) describes an encapsulation for electronic compo 
nents with a cap that Seals component Structures on a 
substrate. The cap is formed by a cover which is provided on 
the Substrate and has cutouts accommodating the component 
Structures in regions thereof. Such an encapsulation protects 
the component Structures against environmental influences, 
with the result that electronic components encapsulated in 
Such a way can be used directly in further applications, 
without the need for an additional housing. 
0005. When such components are fitted in a ceramic 
casing and the casing is Sealed with glass Solder for cost 
reasons, then the component is not effectively RF shielded 
Since the cover is then composed of ceramic and there is no 
conductive connection to the cover. When the casing is 
formed of plastic material, then an analogous situation 
results. 

0006 German published non-prosecuted patent applica 
tion DE 31 38 743 A1 discloses a SAW filter enclosed in a 
metallic casing and Sealed on all sides which avoids the 
above disadvantages. 

SUMMARY OF THE INVENTION 

0007. It is accordingly an object of the invention to 
provide a method of producing a Surface acoustic wave 
component, which overcomes the above-mentioned disad 
Vantages of the prior art devices and methods of this general 
type and which provides for an effective RF shield for 
electronic components of this type. 
0008. With the foregoing and other objects in view there 
is provided, in accordance with the invention, an electrical 
component, in particular a SAW component operating with 
Surface acoustic waves, comprising: 

0009 a substrate, electrically conductive structures 
disposed on the Substrate, and a cap cover encapsu 
lating and Sealing the electrically conductive Struc 
tures against environmental influences, and 

0010 an RF shielding metallization disposed on the 
cap cover, the metallization being a layer Sequence 
formed with a layer of titanium/tungsten, a layer of 
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a metal Selected from the group consisting of copper 
and nickel, and a layer of gold. 

0011. In accordance with an added feature of the inven 
tion, the layer of titanium/tungsten and the copper layer have 
a layer thickness of less than 0.1 um, the layer of nickel has 
a layer thickness of approximately 1 um, and the layer of 
gold has a layer thickness of about 0.05 um. 
0012. In accordance with an additional feature of the 
invention, the conductive Structures include a ground con 
necting pad for electrically connecting the conductive Struc 
tures, the cap cover has a window formed therein, and the 
metallization is electrically connected to the pad via a 
through-plated hole through the window in the cap cover. 
0013 With the above and other objects in view there is 
also provided, in accordance with the invention, a method of 
producing a Surface acoustic wave component, which com 
prises: 

0014) providing a substrate and forming electrically 
conductive SAW structures on the Substrate, encap 
Sulating and Sealing the Structures against environ 
mental influences with a cap cover; and 

0015 forming an RF-shielding metallization on the 
cap cover, by initially vapor-depositing a material 
layer sequence of TW, Cu or Ni and Au, and 
reinforcing with a process Selected from the group 
consisting of a current-leSS process and a galvanic 
proceSS. 

0016. In accordance with a concomitant feature of the 
invention, the metallization is formed by vapor depositing 
the layer sequence of TW, Cu or Ni and Au, structuring the 
metal layer by pulsed laser radiation, and non-electrically 
reinforcing the vapor deposited layer with Cu. 

0017. Other features which are considered as character 
istic for the invention are Set forth in the appended claims. 
0018. Although the invention is illustrated and described 
herein as embodied in a method of producing a Surface 
acoustic wave component, it is nevertheless not intended to 
be limited to the details shown, Since various modifications 
and Structural changes may be made therein without depart 
ing from the Spirit of the invention and within the Scope and 
range of equivalents of the claims. 
0019. The construction and method of operation of the 
invention, however, together with additional objects and 
advantages thereof will be best understood from the follow 
ing description of Specific embodiments when read in con 
nection with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0020 FIG. 1 is a partial schematic side elevation of a 
SAW component with Shielding according to the invention; 
0021 FIG. 2 is a partial schematic plan view of the 
component according to FIG. 1; 
0022 FIG. 3 is a similar view of a SAW component 
suitable for SMD mounting and provided with an RF shield 
according to the invention; and 
0023 FIG. 4 is a partial schematic side elevation of a 
SAW component which is suitable for flip-chip mounting 
and has RF shielding according to the invention. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0024. Referring now to the figures of the drawing in 
detail and first, particularly, to FIG. 1 thereof, there is seen 
a Surface acoustic wave (SAW) component which, in prin 
ciple, comprises a piezoelectric Substrate 1 and conductive 
Structures 3 disposed on the Substrate. Such conductive 
Structures 3 which may be, for example, the electrode fingers 
of interdigital transducers, resonators or reflectors. AS 
already described in the above-mentioned copending appli 
cation No. 08/743,540 (herewith incorporated by reference), 
the electrically conductive Structures 3 are covered by a cap 
2 which protects the Structures against environmental influ 
ences. The component, together with the cover 2 and the 
Substrate 1, may be directly used as a “casing', or it can be 
fitted into a casing. 
0.025 A metallization 6 which is used for RF shielding is 
provided on the cap 2. The metallization 6 is formed by a 
material layer sequence of TW, Cu or Ni and Au and is 
conductively connected to a pad 4 (the connecting Surface 4 
of the component structures 3) via a through-plated hole 5 
which passes through a window 7 in the cap 2. The metal 
lization 6 which is used for RF shielding can be connected 
to ground via the pad 4. 
0.026 FIG. 2 shows as a detail a part of the component 
according to FIG. 1 with the pad 4 and the through-plated 
hole 5, as well as the metallization 6 which covers the 
Surface. 

0027 FIG.3 shows a plan view of one embodiment of an 
RF shielded component which is suitable for SMD mount 
ing. In this case, a Solderable metallization 8 is provided on 
the Surface of the cap 2 according to FIG. 1 and is conduc 
tively connected to a pad 4 via the through-plated hole 5. 
The multilayer metallization 6 which is used for RF shield 
ing is thereby electrically insulated from the solderable 
metallization 8. 

0028 FIG. 4 shows a schematic illustration of an RF 
shielded embodiment of a SAW component that is suitable 
for flip-chip mounting. In this embodiment, in which iden 
tical elements to those in the embodiment according to FIG. 
1 are provided with the same reference symbols, a bump 9 
is provided in the window 7 and is soldered on the substrate 
Surface to a pad, which is not illustrated per Se. The 
component can be mounted in an electrical circuit via Such 
bumps 9. Additional information in this regard may be 
gleaned from our published international application WO 
97/23950 (and copending, concurrently filed application No. 
(atty, docket number GR 95 P 2262 P)), which is herewith 
incorporated by reference. 
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0029. In the multilayer metallization 6 that forms the RF 
Shield, the titanium and tungsten layer ensures the adhesion 
capability on the cover 2, the nickel layer ensures the 
Soldering capability, and the gold layer ensures oxidation 
protection. The layer thicknesses of titanium/tungsten are 
preferably less than 0.1 tim, that of nickel is about 1 um and 
that of gold is about 0.1 or 0.05 um. The metallization 6 can 
be produced in Such a manner that a thin metallic layer is 
initially vapor-deposited onto the cover 2 and is then gal 
Vanically reinforced. 
0030) A particularly cost-effective variant comprises 
vapor-deposition of a layer sequence of TW, Cu or Ni and 
Au, whose overall thickness is less than 10 um, preferably 
being equal to 0.3 um. The layer is Structured by pulsed laser 
radiation and current-less reinforcement with Cu. The 
through-plated hole 5 is also produced at the same time. 
Finally, Au can be deposited with a thickness of 0.05 um for 
passivation. 

0031 Since the through-plated holes 5 are produced on a 
Substrate wafer which contains a multiplicity of compo 
nents, they can also be positioned Such that Some of the 
through-plated hole is in each case associated with a com 
ponent System, that is to Say one through-plated hole is 
Sufficient for two component Systems. 
0032. The reliability can likewise be improved by pro 
Viding redundant through-plated holes, that is to Say by 
allocating two through-plated holes to one pad. 

We claim: 

1. A method of producing a Surface acoustic wave com 
ponent, which comprises: 

providing a Substrate and forming electrically conductive 
SAW structures on the Substrate, encapsulating and 
Sealing the Structures against environmental influences 
with a cap cover; and 

forming an RF-shielding metallization on the cap cover, 
by initially vapor-depositing a material layer Sequence 
of TW, Cu or Ni and Au, and reinforcing with a process 
Selected from the group consisting of a current-leSS 
proceSS and a galvanic process. 

2. The method according to claim 1, wherein the forming 
Step comprises vapor depositing the layer Sequence of TW, 
Cu or Ni and Au, Structuring by pulsed laser radiation, and 
non-electrically reinforcing with Cu. 


