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DESCRIPTION 

Title of the Invention 

SUBSTRATE FOR SURFACE ACOUSTIC WAVE ELEMENT  

AND  

PRODUCTION PROCESS FOR THE SAME  

TECHNICAL FIELD 
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!  The present invention relates to a substrate for 

surface acoustic wave element, the substrate used for a 

surface acoustic wave device, or the like; and to a production 

process for the same.   

BACKGROUND ART 
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! A lithium tantalate (LiTaO3) single crystal 

(abbreviated as “LT single crystal” whenever appropriate), 

and a lithium niobate (LiNbO3) single crystal (abbreviated 

as “LN single crystal” whenever appropriate) have been known 

as a piezoelectric oxide single crystal, respectively.  

They have been employed for the piezoelectric substrate of 

a surface acoustic wave (hereinafter abbreviated as “SAW” 

whenever appropriate) element, and the like.  The SAW 

element comprises a piezoelectric substrate, and fine 

comb-shaped electrodes arranged on a surface of the 

piezoelectric substrate.  For example, the SAW element is 

utilized for SAW filters, SAW duplexers, SAW triplexers, 

SAW sensors, and so on.   
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! The SAW element is manufactured as follows: an 

electrode thin film comprising aluminum is formed on the 

surface of a piezoelectric substrate; and then the electrode 

thin film is made into an electrode with a predetermined 
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configuration by photolithography.  To be concrete, an 

electrode thin film is first formed on the surface of a 

piezoelectric substrate by a sputtering method, or the like.  

Subsequently, an organic resin, namely, a photoresist, is 

applied onto the electrode thin film, and is then pre-baked 

under high temperature.  Following this, a stepper, or the 

like, is used to expose the photoresist to light to carry 

out patterning on the electrode thin film.  Then, the 

electrode thin film is post-baked under high temperature, 

and is thereafter subjected to developing to dissolve the 

photoresist.  Finally, the electrode thin film is subjected 

to wet- or dry-etching to form an electrode having a 

predetermined configuration.   
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! For example, the SAW element has been employed 

widely as the bandpass filter in a communication instrument, 

like a cellular phone, and so forth.  In recent years, 

downsizing the filter or height-reducing (or low-profiling) 

it has been advancing, because the cellular phone is highly 

functionalized or the number of frequency bands is increased.  

Moreover, due to the request of upgrading sensors in the 

detection sensitivity, downsizing the sensors or turning 

them into a thin plate has been advancing similarly.  Being 

accompanied therewith, it has been requested more strictly 

to turn a single crystal substrate, which is employed for 

a piezoelectric substrate in the SAW element, into a thin 

plate.   

 

  

 0005!
!!

!"

""

" However, an LT single crystal substrate or LN 

single crystal substrate suffers from the poor 
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processibility.  That is, cleavage cracks, which are 

peculiar to single crystals, are likely to occur, so that 

the single crystal substrates have such a disadvantage as 

the entire substrate has been cracked by a little bit of 

impact stress.  Moreover, an LT single crystal or LN single 

crystal has such a characteristic as the thermal expansion 

coefficient differs remarkably depending on the 

orientations.  Accordingly, when the single crystals are 

exposed to environments where the temperature changes 

greatly, stress strains arise in the interior.  

Consequently, the single crystals may sometimes have cracked 

instantaneously.   
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! Moreover, devices have been downsized nowadays.  

In addition, being accompanied by making them highly 

functional, it has been advanced to laminate a plurality 

of the SAW elements highly densely.  Respective components 

within the devices might sometimes generate heat when making 

use of the devices.  The SAW elements, which are laminated 

highly densely within the downsized devices, make heats 

generated within the devices less likely to dissipate or 

radiate.   
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! Since it has been further advanced in recent years 

to laminate the SAW elements highly densely, it is an urgent 

issue to cope with the heats.  It has been an assignment 

in recent years to solve the issue, namely, to develop a 

piezoelectric substrate, and the like, which is likely to 

dissipate or radiate the heats.   

SUMMARY OF THE INVENTION 




































































































































