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ɸʥʥʦʪʘʮʠʷ: ʈʘʩʩʤʦʪʨʝʥʘ ʪʘʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 
ʪʝʥʟʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʜʘʚʣʝʥʠʷ  ʥʘ ʦʩʥʦʚʝ ʩʪʨʫʢʪʫʨ 
çʂʨʝʤʥʠʡ-ʥʘ-ʩʘʧʬʠʨʝè (ʂʅʉ) ʢʘʢ ʛʠʩʪʝʨʝʟʠʩ ʧʝʨʚʦʛʦ 
ʥʘʛʨʫʞʝʥʠʷ (ɻʇʅ).  ʇʦʢʘʟʘʥʳ ʨʘʟʣʠʯʠʷ ɻʇʅ ʫ 
ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʤʘʪʝʨʠʘʣʘʤʠ ʫʧʨʫʛʦʡ 
ʤʝʤʙʨʘʥʳ ʠ ʧʨʠʧʦʷ, ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʨʦʷʚʣʝʥʠʷ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ. ʇʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ 
ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʜʘʚʣʝʥʠʷ ʥʘ 
ʦʩʥʦʚʝ ʩʪʨʫʢʪʫʨ ʂʅʉ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʛʠʩʪʝʨʝʟʠʩʦʤ 
ʧʝʨʚʦʛʦ ʥʘʛʨʫʞʝʥʠʷ. 
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ʩʪʨʫʢʪʫʨʘ çʢʨʝʤʥʠʡ ʥʘ ʩʘʧʬʠʨʝè (ʂʅʉ), ʛʠʩʪʝʨʝʟʠʩ 
ʧʝʨʚʦʛʦ ʥʘʛʨʫʞʝʥʠʷ. 
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Abstract: Such specific characteristic of pressure transducers 
based on Silicon-on-Sapphire (SOS) structures as the pressure 
hysteresis of the first loading (HFL) is considered. Differences 
in HFL of the transducers with different materials of elastic 
membrane and soldering alloy and corresponding features of 
their characteristic are shown. It is shown that pressure 

transducers based on SOS structures can be designed with 
minimum HFL. 
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ɺɺɽɼɽʅʀɽ 

ʂʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚ [1], ʫ ʪʝʥʟʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ (ʊʇ) ʠ ʜʘʪʯʠʢʦʚ ʜʘʚʣʝʥʠʷ ʥʘ 

ʦʩʥʦʚʝ ʩʪʨʫʢʪʫʨ çʢʨʝʤʥʠʡ ʥʘ ʩʘʧʬʠʨʝè (ʂʅʉ) ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʥʘʛʨʫʞʝʥʠʷ ʜʘʚʣʝʥʠʝʤ 

ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʥʘʯʘʣʴʥʦʛʦ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣ (ʚ ʦʪʩʫʪʩʪʚʠʝ ʜʘʚʣʝʥʠʷ), ʧʨʠʯʝʤ ʵʪʦ 

ʠʟʤʝʥʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʧʦʩʣʝ ʚʪʦʨʦʛʦ ʠ ʧʦʩʣʝʜʫʶʱʠʭ  ʮʠʢʣʦʚ ʥʘʛʨʫʞʝʥʠʷ 

(ʵʪʦ ʠʟʤʝʥʝʥʠʝ ɻʆʉʊ 22520 ʦʧʨʝʜʝʣʷʝʪ ʢʘʢ ʛʠʩʪʝʨʝʟʠʩ). ʇʦʵʪʦʤʫ ʚ ʨʘʙʦʪʝ [1] ʙʳʣʦ 

ʚʚʝʜʝʥʦ ʩʧʝʮʠʘʣʴʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʥʝʚʦʟʚʨʘʪʘ ʥʘʯʘʣʴʥʦʛʦ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʧʦʩʣʝ 

ʧʝʨʚʦʛʦ ʮʠʢʣʘ ʥʘʛʨʫʞʝʥʠʷ ï ʛʠʩʪʝʨʝʟʠʩ ʧʝʨʚʦʛʦ ʥʘʛʨʫʞʝʥʠʷ (ɻʇʅ). ɺʘʞʥʦʩʪʴ ʵʪʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 22520 ʧʝʨʝʜ ʠʟʤʝʨʝʥʠʝʤ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʘʪʯʠʢʦʚ ʜʘʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʠʭ ʦʧʨʝʩʩʦʚʢʫ (ʧʦʜʘʪʴ ʠ ʩʙʨʦʩʠʪʴ 

ʥʦʤʠʥʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ) ʠ ʪʦʣʴʢʦ ʧʦʪʦʤ ʧʨʦʚʦʜʠʪʴ ʠʟʤʝʨʝʥʠʷ ʥʘʛʨʫʟʦʯʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʟʤʝʨʝʥʥʳʡ ʛʠʩʪʝʨʝʟʠʩ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ; ʦʜʥʘʢʦ 

ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʧʨʝʩʩʦʚʢʘ ʧʨʠʙʦʨʦʚ ʜʦ ʚʢʣʶʯʝʥʠʷ ʠʭ ʚ 

ʠʟʤʝʨʠʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ ʥʝʚʦʟʤʦʞʥʘ, ʪʘʢ ʢʘʢ ʜʘʪʯʠʢ ʥʘʯʠʥʘʝʪ ʜʘʚʘʪʴ ʧʦʢʘʟʘʥʠʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʤʦʥʪʘʞʘ. ʆʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ɻʇʅ ʚʦʟʥʠʢʘʝʪ ʢʘʞʜʳʡ ʨʘʟ, ʢʦʛʜʘ 
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ʠʟʤʝʥʷʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʪʘʢ ʯʪʦ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʷʚʣʷʝʪʩʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʊʇ, ʘ ʥʝ ʫʩʣʦʚʠʡ ʤʦʥʪʘʞʘ, ʠ ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʥʘʨʷʜʫ ʩ 

ʜʨʫʛʠʤʠ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥʦ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʫʩʣʦʚʠʡ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ɻʇʅ, ʝʛʦ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʩʪʨʫʢʮʠʠ ʊʇ ʠ ʦʙʩʫʞʜʝʥʦ, ʩ ʢʘʢʠʤʠ 

ʬʠʟʠʯʝʩʢʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʧʦʷʚʣʝʥʠʝ ɻʇʅ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʘʢʠʤʠ 

ʩʧʦʩʦʙʘʤʠ ʤʦʞʥʦ ʚʣʠʷʪʴ ʥʘ ʝʛʦ ʚʝʣʠʯʠʥʫ. 

ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓɽ ʈɽɿʋʃʔʊɸʊʓ 

ʇʦʩʢʦʣʴʢʫ ʦʯʝʚʠʜʥʦ, ʯʪʦ ɻʇʅ ʩʚʷʟʘʥ ʩ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʤʝʪʘʣʣʦʚ ʠ 

ʩʧʣʘʚʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʝʨʝʜʘʯʝ ʜʝʬʦʨʤʘʮʠʠ ʥʘ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʡ ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ 

ʵʣʝʤʝʥʪ (ʇʏʕ) ʠʟ ʂʅʉ, ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ɻʇʅ ʫ ʪʝʥʟʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʩ 

ʤʝʤʙʨʘʥʘʤʠ ʠʟ ʨʘʟʣʠʯʥʳʭ ʩʧʣʘʚʦʚ, ʘ ʪʘʢʞʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʧʨʠʧʦʝʚ ʜʣʷ 

ʩʦʝʜʠʥʝʥʠʷ ʇʏʕ ʩ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʦʡ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʊʇ ʩ 

ʤʝʤʙʨʘʥʘʤʠ ʠʟ ʪʠʪʘʥʦʚʳʭ ʩʧʣʘʚʦʚ ɺʊ6, ɺʊ14 ʠ ɺʊ22 ʠ ʠʟ ʩʧʣʘʚʘ 29ʅʂ; ʯʘʩʪʴ ʧʦʩʣʝʜʥʠʭ 

ʧʦʜʚʝʨʛʘʣʘʩʴ ʫʧʨʦʯʥʷʶʱʝʡ ʪʝʨʤʦʦʙʨʘʙʦʪʢʝ ʩʦʛʣʘʩʥʦ [2]. ʅʘ ʤʝʤʙʨʘʥʳ ʙʳʣʠ ʥʘʧʘʷʥʳ ʏʕ 

ʥʘ ʦʩʥʦʚʝ ʩʪʨʫʢʪʫʨ ʂʅʉ ʪʦʣʱʠʥʦʡ 100 ʤʢʤ. ʇʘʡʢʘ ʧʨʦʠʩʭʦʜʠʣʘ ʚ ʚʘʢʫʫʤʝ ʧʨʠʧʦʝʤ ʥʘ 

ʦʩʥʦʚʝ ʩʝʨʝʙʨʘ ʇʉʨ72, ʘ ʪʘʢʞʝ ʦʜʥʠʤ ʠʟ ʘʤʦʨʬʥʳʭ ʧʨʠʧʦʝʚ ʥʘ ʦʩʥʦʚʝ ʪʠʪʘʥʘ ʤʘʨʢʠ 

ʉʊɽʄɽʊÈ [3]. ʇʦʩʣʝ ʧʘʡʢʠ ʙʳʣʠ ʩʦʙʨʘʥʳ ʊʇ ʜʘʚʣʝʥʠʷ, ʦʙʱʠʡ ʚʠʜ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥ 

ʥʘ ʨʠʩ.1. 

 

ʈʠʩ. 1. ʆʙʱʠʡ ʚʠʜ ʊʇ ʜʘʚʣʝʥʠʷ:  1 ï ʇʏʕ ʥʘ ʦʩʥʦʚʝ ʂʅʉ; 2 ï ʤʝʪʘʣʣʠʯʝʩʢʘʷ ʤʝʤʙʨʘʥʘ 

ʯʘʰʝʯʥʦʛʦ ʪʠʧʘ; 3 ï ʰʪʫʮʝʨ; 4 ï ʢʦʣʣʝʢʪʦʨ. 
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ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʚʝʣʠʯʠʥʘ ɻʇʅ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ 

ʚʳʙʦʨʘ ʤʘʪʝʨʠʘʣʘ ʤʝʤʙʨʘʥʳ ʠ ʪʠʧʘ ʧʨʠʧʦʷ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʇʏʕ ʩ ʤʝʪʘʣʣʠʯʝʩʢʦʡ 

ʤʝʤʙʨʘʥʦʡ; ʦʩʦʙʝʥʥʦ ʚʝʣʠʢʘ ʨʘʟʥʠʮʘ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (ʨʠʩ. 2). ɺʠʜʥʦ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʡʢʠ ʉʊɽʄɽʊʦʤ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʝʪ ɻʇʅ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ, 

ʨʘʙʦʪʘʶʱʠʭ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʯʪʦ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚ ʨʘʙʦʪʝ [4]. 

ɺʠʜʥʦ ʪʘʢʞʝ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʠ ʚ [1], ʯʪʦ ʧʨʠ ʧʦʚʪʦʨʥʦʤ ʥʘʛʨʫʞʝʥʠʠ ʚʝʣʠʯʠʥʘ 

ʛʠʩʪʝʨʝʟʠʩʘ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ. 

 

                                                ʪʝʤʧʝʨʘʪʫʨʘ 

ʈʠʩ. 2. ɻʠʩʪʝʨʝʟʠʩʳ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʥʘʛʨʫʞʝʥʠʡ ʊʇ ʜʘʚʣʝʥʠʷ (ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʜʠʘʧʘʟʦʥʘ ʠʟʤʝʨʝʥʠʷ) ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ɻʅ ï ʛʠʩʪʝʨʝʟʠʩ ʥʘʛʨʫʞʝʥʠʷ; 1,2 ï

ʥʦʤʝʨʘ ʥʘʛʨʫʞʝʥʠʷ. ʀʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠʧʦʠ: ʘ) ʇʉʨ72; ʙ),ʚ) ʉʊɽʄɽʊ. 


