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1 ɺʚʝʜʝʥʠʝ 

1.1 ʆʙʟʦʨ 

ɸʥʪʝʥʥʳʡ ʘʥʘʣʠʟʘʪʦʨ SARK-110 ï ʢʘʨʤʘʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 
ʠʟʤʝʨʝʥʠʝ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʚʝʢʪʦʨʘ ʠʤʧʝʜʘʥʩʘ, ʂʉɺ, ʚʝʢʪʦʨʥʦʛʦ 
ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʨʘʞʝʥʠʷ, ʚʦʟʚʨʘʪʥʳʭ ʧʦʪʝʨʴ ʠ R-L-C (ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʠ 
ʧʘʨʘʣʣʝʣʴʥʦʤ ʵʢʚʠʚʘʣʝʥʪʘʭ). 

ɸʥʘʣʠʟʘʪʦʨ ʤʦʞʝʪ ʠʟʤʝʨʷʪʴ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʚ ʣʠʥʠʠ ʧʝʨʝʜʘʯʠ 
(TDR), ʘ ʪʘʢʞʝ ʨʘʙʦʪʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ɺʏ ʛʝʥʝʨʘʪʦʨʘ. 

ɸʥʘʣʠʟʘʪʦʨ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʢʘʢ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʥʦʤʥʦ, ʪʘʢ ʠ ʚ ʩʦʝʜʠʥʝʥʠʠ ʩ 
ʢʦʤʧʴʶʪʝʨʦʤ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʧʨʦʛʨʘʤʤʦʡ SARK Plots client (ʧʦʜ Windows). 

ʊʠʧʠʯʥʦʝ ʧʨʠʤʝʥʝʥʠʝ: ʥʘʩʪʨʦʡʢʘ ʠ ʧʨʦʚʝʨʢʘ ʘʥʪʝʥʥ, ʩʦʛʣʘʩʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ, 
ʠʟʤʝʨʝʥʠʝ ʠʤʧʝʜʘʥʩʘ, ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʘʩʩʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʧʦʠʩʢ 
ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʚ ʢʦʘʢʩʠʘʣʴʥʦʤ ʢʘʙʝʣʝ, ʪʦʯʥʦʝ ʠʟʤʝʨʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʜʣʠʥʳ 
ʢʘʙʝʣʷ. ʂʘʢ ɺʏ ʛʝʥʝʨʘʪʦʨ, ʧʨʠʙʦʨ ʠʜʝʘʣʝʥ ʜʣʷ ʢʘʣʠʙʨʦʚʢʠ ʧʨʠʝʤʥʠʢʘ, ʧʨʦʚʝʨʢʠ 
ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʢʦʥʪʨʦʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʩʠʛʥʘʣʦʚ. 

ʆʩʦʙʝʥʥʦʩʪʴ SARK-110 ï ʧʨʠʤʝʥʝʥʠʝ ʮʠʬʨʦʚʦʛʦ ʩʠʥʪʝʟʘʪʦʨʘ ʯʘʩʪʦʪʳ (DDS) ʩ 
ʜʠʘʧʘʟʦʥʦʤ ʦʪ 0,1 ʜʦ 230 ʄɻʮ ʠ ʰʘʛʦʤ ʧʝʨʝʩʪʨʦʡʢʠ 1 ɻʮ. SARK-110 ï ɻ ʪʦ ʚʝʢʪʦʨʥʳʡ 
ʠʟʤʝʨʠʪʝʣʴ ʠʤʧʝʜʘʥʩʘ ʩ ʭʦʨʦʰʝʡ ʪʦʯʥʦʩʪʴʶ ʠʟʤʝʨʝʥʠʷ ʨʝʟʠʩʪʠʚʥʦʡ, ʝʤʢʦʩʪʥʦʡ ʠ 
ʠʥʜʫʢʪʠʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠʤʧʝʜʘʥʩʘ ʥʘʛʨʫʟʢʠ. ʊʦʯʢʘ ʠʟʤʝʨʝʥʠʷ ʤʦʞʝʪ 
ʥʘʭʦʜʠʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʚʭʦʜʝ ʧʨʠʙʦʨʘ, ʥʦ ʠ ʥʘ ʢʦʥʮʝ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʢʘʙʝʣʷ. ʏʪʦʙʳ 
ʫʩʪʨʘʥʠʪʴ ʚʣʠʷʥʠʝ ʵʪʦʛʦ ʢʘʙʝʣʷ ʥʘ ʠʟʤʝʨʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ OSL (Open/Short/Load) 
ʢʘʣʠʙʨʦʚʢʘ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʧʦʜʦʙʥʳʭ ʠʟʤʝʨʝʥʠʡ. ʊʘʢʞʝ ʧʨʠʙʦʨ 
ʤʦʞʝʪ ʧʨʦʛʨʘʤʤʥʦ ʚʳʯʠʪʘʪʴ\ʜʦʙʘʚʣʷʪʴ ʚʣʠʷʥʠʝ ʜʣʠʥʥʦʡ ʣʠʥʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ, 
ʥʘʧʨʠʤʝʨ, ʠʟʤʝʨʷʪʴ ʧʘʨʘʤʝʪʨʳ ʘʥʪʝʥʥʳ ʚʥʠʟʫ ʣʠʥʠʠ ʧʠʪʘʥʠʷ ʪʘʢ, ʢʘʢ ʝʩʣʠ ʙʳ 
ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʟʘʞʠʤʘʭ ʘʥʪʝʥʥʳ. 

ʇʨʠʙʦʨ ʠʤʝʝʪ ʪʨʝʭʜʶʡʤʦʚʳʡ ʮʚʝʪʥʦʡ ʜʠʩʧʣʝʡ, ʥʘ ʢʦʪʦʨʦʤ ʦʪʦʙʨʘʞʘʶʪʩʷ 
ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ ʠ ʩʭʝʤ. ʕʪʦ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʳʩʪʨʳʡ ʦʙʟʦʨ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʥʪʝʥʥʳ ʚ ʟʘʜʘʥʥʦʡ ʧʦʣʦʩʝ ʯʘʩʪʦʪ. ɺ 
ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ ʩʪʨʦʷʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʚʘ ʛʨʘʬʠʢʘ ʧʦ ʚʳʙʦʨʫ 
ʧʦʣʴʟʦʚʘʪʝʣʷ, ʚ ʢʨʫʛʦʚʦʡ ʜʠʘʛʨʘʤʤʝ ʉʤʠʪʘ ʚʳʚʦʜʠʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 
ʦʪʨʘʞʝʥʠʷ. ɼʚʘ ʤʘʨʢʝʨʘ ʧʦʟʠʮʠʦʥʠʨʫʶʪʩʷ ʚʨʫʯʥʫʶ ʠʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʧʦʚʳʰʘʷ 
ʩʢʦʨʦʩʪʴ ʠʟʤʝʨʝʥʠʡ. 

ɺ ʤʥʦʛʦʜʠʘʧʘʟʦʥʥʦʤ ʨʝʞʠʤʝ (ʫʥʠʢʘʣʴʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ SARK-110) ʦʜʥʦʚʨʝʤʝʥʥʦ 
ʦʪʦʙʨʘʞʘʶʪʩʷ ʯʝʪʳʨʝ ʛʨʘʬʠʢʘ ʥʘ ʨʘʟʥʳʭ ʜʠʘʧʘʟʦʥʘʭ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʦʙʣʝʛʯʘʝʪ 
ʥʘʩʪʨʦʡʢʫ ʤʥʦʛʦʜʠʘʧʘʟʦʥʥʳʭ ʘʥʪʝʥʥ. 

ɺ ʨʝʞʠʤʝ ʠʟʤʝʨʝʥʠʷ ʥʘ ʦʜʥʦʡ ʯʘʩʪʦʪʝ ʚʳʚʦʜʷʪʩʷ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʨʘʟʫ 
ʠ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʩʭʝʤʳ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʮʝʧʝʡ. 

ɸʥʘʣʠʟʘʪʦʨ ʠʤʝʝʪ 2 ʄɺ ʚʩʪʨʦʝʥʥʦʡ ʧʘʤʷʪʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʣʷ ʭʨʘʥʝʥʠʷ, ʚʳʟʦʚʘ ʠ 
ʧʝʨʝʥʦʩʘ ʥʘ ʈʉ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ, ʩʢʨʠʥʰʦʪʦʚ, ʢʦʥʬʠʛʫʨʘʮʠʡ ʠ ʬʘʡʣʦʚ 
ʥʦʚʳʭ ʧʨʦʰʠʚʦʢ ʧʨʠʙʦʨʘ. ʇʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʢ ʢʦʤʧʴʶʪʝʨʫ ʵʪʘ ʦʙʣʘʩʪʴ ʧʘʤʷʪʠ 
ʦʧʨʝʜʝʣʷʝʤʩʷ ʢʘʢ ʦʙʳʯʥʳʡ ʚʥʝʰʥʠʡ USB ʜʠʩʢ. 

ʇʦʞʘʣʫʡʩʪʘ, ʧʨʠʩʳʣʘʡʪʝ ʚʘʰʠ ʧʨʝʜʣʦʞʝʥʠʷ ʯʝʨʝʟ ʩʪʨʘʥʠʮʫ 
http://sark110.ea4frb.eu, ʘʚʪʦʨ ʦʭʦʪʥʦ ʦʪʢʣʠʢʘʝʪʩʷ ʥʘ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʨʘʩʰʠʨʝʥʠʶ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʧʨʠʙʦʨʘ. 
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1.2 ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

¶ ʂʘʨʤʘʥʥʳʡ ʨʘʟʤʝʨ ʠ ʤʘʣʳʡ ʚʝʩ 

¶ ʇʨʦʯʥʳʡ ʘʣʶʤʠʥʠʝʚʳʡ ʢʦʨʧʫʩ 

¶ ʀʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 

¶ ʇʷʪʴ ʚʠʜʦʚ ʨʘʙʦʪʳ: ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʛʨʘʬʠʢʠ, ʢʨʫʛʦʚʘʷ ʜʠʘʛʨʘʤʤʘ ʉʤʠʪʘ, 
ʨʘʙʦʪʘ ʥʘ ʦʜʥʦʡ ʯʘʩʪʦʪʝ, ʠʟʤʝʨʝʥʠʷ ʢʘʙʝʣʷ (TDR), ʧʦʣʝʚʦʡ ʨʝʞʠʤ, 
ʤʥʦʛʦʜʠʘʧʘʟʦʥʥʳʡ ʨʝʞʠʤ, ʨʝʞʠʤ ʛʝʥʝʨʘʪʦʨʘ ɺʏ, ʨʘʙʦʪʘ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ 
ʢʦʤʧʴʶʪʝʨʘ. 

¶ ʍʦʨʦʰʘʷ ʪʦʯʥʦʩʪʴ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʠʤʧʝʜʘʥʩʦʚ 

¶ ʆʧʨʝʜʝʣʝʥʠʝ ʟʥʘʢʘ ʠʤʧʝʜʘʥʩʘ 

¶ ʈʫʯʥʦʝ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʤʘʨʢʝʨʦʚ 

¶ ɺʥʫʪʨʝʥʥʠʡ 2MB USB ʜʠʩʢ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠʟʤʝʨʝʥʠʡ, ʩʢʨʠʥʰʦʪʦʚ, 
ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʬʘʡʣʦʚ ʧʨʦʰʠʚʢʠ ʜʣʷ upgrade 

¶ ʕʢʩʧʦʨʪ ʬʘʡʣʦʚ ʚ ʬʦʨʤʘʪʝ csv ZPLOTS ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʥʘ PC 

¶ ʇʨʦʛʨʘʤʤʘ SARK Plots ʜʣʷ Windows 

¶ ʇʦʞʠʟʥʝʥʥʦ ʙʝʩʧʣʘʪʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

¶ ʈʝʘʣʠʟʘʮʠʷ ʟʘʧʨʦʩʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʥʦʚʳʭ ʚʝʨʩʠʷʭ 

¶ ʆʪʢʨʳʪʳʝ ʠʩʭʦʜʥʳʝ ʢʦʜʳ (Software Development Kit), ʚʢʣʶʯʘʶʱʠʝ ʩʠʤʫʣʷʪʦʨ 
ʧʨʠʙʦʨʘ ʜʣʷ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ 
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1.3 ʆʙʟʦʨ ʬʫʥʢʮʠʡ 

 

 

 
ʋʩʪʨʦʡʩʪʚʦ ʠʤʝʝʪ ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʚʭʦʜ Test Port ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʣʝʚʦʡ ʩʪʦʨʦʥʝ 
ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʪʝʩʪʠʨʫʝʤʦʤʫ ʫʩʪʨʦʡʩʪʚʫ. ʊʠʧ ʨʘʟʲʝʤʘ ï ʧʨʷʤʦʡ ʢʦʘʢʩʠʘʣʴʥʳʡ 
MCX ʨʘʟʲʝʤ. 

ʂʦʤʧʣʝʢʪʘʮʠʷ ʧʨʠʙʦʨʘ ʚʢʣʶʯʘʝʪ ʧʝʨʝʭʦʜʥʦʡ ʢʘʙʝʣʴ ʩ ʨʘʟʲʝʤʘʤʠ ʪʠʧʘ ʰʪʝʢʝʨ 
MCX - BNC ʛʥʝʟʜʦ. 

ʇʦʨʪ USB ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʧʨʘʚʦʡ ʩʪʦʨʦʥʝ ʧʦʟʚʦʣʷʝʪ ʧʦʜʢʣʶʯʘʪʴ ʫʩʪʨʦʡʩʪʚʦ ʢ 
ʧʝʨʩʦʥʘʣʴʥʦʤʫ ʢʦʤʧʴʶʪʝʨʫ ʜʣʷ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʠ ʟʘʨʷʜʢʠ ʙʘʪʘʨʝʠ ʩ ʧʦʤʦʱʴʶ 
ʩʦʚʤʝʩʪʠʤʦʛʦ ʤʠʥʠ-USB ʢʘʙʝʣ ̫ (ʥʝ ʚʭʦʜʠʪ ʚ ʢʦʤʧʣʝʢʪ). ʋʩʪʨʦʡʩʪʚʦ ʟʘʨʷʞʘʝʪ 
ʚʥʫʪʨʝʥʥʶʶ ʙʘʪʘʨʝʶ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʢ USB. ɺʥʫʪʨʝʥʥʷʷ ʟʘʨʷʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 
ʫʧʨʘʚʣʷʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʮʠʢʣʦʤ ʟʘʨʷʜʢʠ ʠ ʦʩʪʘʥʘʚʣʠʚʘʝʪ ʧʨʦʮʝʩʩ, ʢʦʛʜʘ 
ʘʢʢʫʤʫʣʷʪʦʨ ʧʦʣʥʦʩʪʴʶ ʟʘʨʷʞʝʥ. ʇʦʣʥʳʡ ʮʠʢʣ ʟʘʨʷʜʘ ʟʘʥʠʤʘʝʪ ʦʢʦʣʦ 3,5 ʯʘʩʦʚ. 

ʉʜʚʠʥʴʪʝ ʢʥʦʧʢʫ ʚʳʢʣʶʯʘʪʝʣʷ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʧʨʘʚʦʡ ʩʪʦʨʦʥʝ ʚ ʧʦʣʦʞʝʥʠʝ 
ɺʂʃ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʘʧʧʘʨʘʪʘ. ʌʫʥʢʮʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʤʦʞʝʪ 
ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʵʢʦʥʦʤʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʦʩʣʝ ʫʢʘʟʘʥʥʦʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ 
ʧʝʨʠʦʜʘ ʙʝʟʜʝʡʩʪʚʠʷ. 

ʋʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʷʝʪʩʷ ʯʝʪʳʨʴʤʷ ʢʥʦʧʢʘʤʠ ʠ ʜʚʫʤʷ ʢʣʘʚʠʰʘʤʠ ʥʘʚʠʛʘʮʠʠ, 
ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʚʝʨʭʥʝʡ ʩʪʦʨʦʥʝ ʫʩʪʨʦʡʩʪʚʘ. 3" TFT ʮʚʝʪʥʦʡ ɾʂ-ʜʠʩʧʣʝʡ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʜʠʘʛʨʘʤʤ. 
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1.4 ʇʨʝʜʦʩʪʝʨʝʞʝʥʠʷ 

1. ʅʝ ʧʦʜʢʣʶʯʘʡʪʝ ʧʨʠʙʦʨ ʢ ʘʥʪʝʥʥʝ ʚʦ ʚʨʝʤʷ ʛʨʦʟʳ ʠ ʚ ʩʫʭʫʶ ʚʝʪʨʝʥʫʶ 
ʧʦʛʦʜʫ. ʈʘʟʨʷʜʳ ʤʦʣʥʠʡ ʠ ʩʪʘʪʠʯʝʩʢʦʛʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʤʦʛʫʪ ʧʦʚʨʝʜʠʪʴ 
ʧʨʠʙʦʨ ʠ ʜʘʞʝ ʫʙʠʪʴ ʦʧʝʨʘʪʦʨʘ. 

2. ʅʘʢʦʧʣʝʥʥʳʡ ʘʥʪʝʥʥʦʡ ʩʪʘʪʠʯʝʩʢʠʡ ʟʘʨʷʜ ʤʦʞʝʪ ʧʦʚʨʝʜʠʪʴ ʧʨʠʙʦʨ ʧʨʠ 
ʧʦʜʢʣʶʯʝʥʠʠ ʢʘʙʝʣʷ. ɼʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʧʝʨʝʜ 
ʧʦʜʢʣʶʯʝʥʠʝʤ ʢʘʙʝʣʷ ʢ ʘʥʘʣʠʟʘʪʦʨʫ ʩʥʠʤʠʪʝ ʥʘʢʦʧʣʝʥʥʳʡ ʟʘʨʷʜ, 
ʢʨʘʪʢʦʚʨʝʤʝʥʥʦ ʟʘʤʢʥʫʚ ʮʝʥʪʨʘʣʴʥʳʡ ʠ ʚʥʝʰʥʠʡ ʧʨʦʚʦʜʥʠʢʠ 
ʢʦʘʢʩʠʘʣʴʥʦʛʦ ʢʘʙʝʣʷ, ʘ ʪʘʢʞʝ ʩʦʝʜʠʥʠʪʝ ʚʥʝʰʥʠʝ ʧʨʦʚʦʜʥʠʢʠ ʘʥʪʝʥʥʦʛʦ 
ʠ ʧʨʠʙʦʨʥʦʛʦ ʢʘʙʝʣʝʡ ʜʣʷ ʚʳʨʘʚʥʠʚʘʥʠʷ ʟʘʨʷʜʘ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 
ʠʟʤʝʨʝʥʠʡ ʚʩʝʛʜʘ ʦʪʢʣʶʯʘʡʪʝ ʘʥʪʝʥʥʫ ʦʪ ʧʨʠʙʦʨʘ. 

3. ʄʘʢʩʠʤʘʣʴʥʳʡ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ ʚʭʦʜʥʦʛʦ ɺʏ ʩʠʛʥʘʣʘ 2 ɺʦʣʴʪʘ (+16 
dBm). ʇʨʝʚʳʰʝʥʠʝ ʵʪʦʛʦ ʫʨʦʚʥʷ ʤʦʞʝʪ ʧʦʚʨʝʜʠʪʴ ʧʨʠʙʦʨ. ʇʦʤʥʠʪʝ, ʯʪʦ 
ʨʘʙʦʪʘʶʱʠʡ ʥʝʧʦʜʘʣʝʢʫ ʤʦʱʥʳʡ ʧʝʨʝʜʘʪʯʠʢ ʤʦʞʝʪ ʥʘʚʦʜʠʪʴ ʚ ʘʥʪʝʥʥʝ 
ʟʥʘʯʠʪʝʣʴʥʦʝ ɺʏ ʥʘʧʨʷʞʝʥʠʝ. 

4. ʀʟʤʝʨʠʪʝʣʴʥʳʡ ʧʦʨʪ ʥʝ ʠʤʝʝʪ ʨʘʟʚʷʟʢʠ ʧʦ ʧʦʩʪʦʷʥʥʦʤʫ ʪʦʢʫ. 
ʀʩʧʦʣʴʟʫʡʪʝ ʚʥʝʰʥʠʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʢʣʶʯʝʥʥʳʡ ʢʦʥʜʝʥʩʘʪʦʨ ʧʨʠ 
ʠʟʤʝʨʝʥʠʠ ʮʝʧʝʡ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʦʩʪʦʷʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ. 

5. ʋʩʪʨʦʡʩʪʚʦ ʠʟʣʫʯʘʝʪ ʤʘʣʦʤʦʱʥʳʡ ɺʏ ʩʠʛʥʘʣ ʚ ʨʝʞʠʤʝ ʧʨʦʚʝʜʝʥʠʷ 
ʠʟʤʝʨʝʥʠʡ. ɹʫʜʫʯʠ ʧʦʜʢʣʶʯʝʥʥʳʤ ʢ ʘʥʪʝʥʥʝ ʦʥ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʧʦʤʝʭʠ 
ʙʣʠʟʣʝʞʘʱʠʤ ʫʩʪʨʦʡʩʪʚʘʤ ʩʚʷʟʠ. ʅʝ ʦʩʪʘʚʣʷʡʪʝ ʨʘʙʦʪʘʶʱʠʡ ʧʨʠʙʦʨ 
ʧʦʜʢʣʶʯʝʥʥʳʤ ʢ ʘʥʪʝʥʥʝ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

6. ʇʨʠ ʧʝʨʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʦʭʨʘʥʠʪʴ ʚʩʝ 
ʬʘʡʣʳ ʩ ʚʥʫʪʨʝʥʥʝʛʦ ʬʣʵʰ-ʜʠʩʢʘ ʧʨʠʙʦʨʘ ʚ ʟʘʱʠʱʝʥʥʦʤ ʤʝʩʪʝ. ɼʣʷ 
ʵʪʦʛʦ ʧʦʜʢʣʶʯʠʪʝ ʘʥʘʣʠʟʘʪʦʨ ʢ ʢʦʤʧʴʶʪʝʨʫ ʧʦʩʨʝʜʩʪʚʦʤ USB ʢʘʙʝʣʷ ʠ 
ʩʢʦʧʠʨʫʡʪʝ ʚʩʝ ʬʘʡʣʳ ʩ ʚʥʫʪʨʝʥʥʝʛʦ ʜʠʩʢʘ ʥʘ ɺʘʰ ʢʦʤʧʴʶʪʝʨ. 

 

1.5 ʉʦʦʪʚʝʪʩʪʚʠʝ ʥʦʨʤʘʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ 

SARK-110 ʩʝʨʪʠʬʠʮʠʨʦʚʘʥ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ CE (ɽʚʨʦʧʝʡʩʢʦʝ 
ʩʦʦʪʚʝʪʩʪʚʠʝ) EN61000-4-2 ʠ EN55022 
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2 ʈʘʙʦʪʘ ʩ SARK-110 

ʕʪʘ ʯʘʩʪʴ ʨʫʢʦʚʦʜʩʪʚʘ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʙʘʟʦʚʳʭ ʬʫʥʢʮʠʷʭ ʠ ʠʥʪʝʨʬʝʡʩʝ 
SARK-110. 

2.1 ʀʥʬʦʨʤʘʮʠʷ ʥʘ ʵʢʨʘʥʝ 

ʉʣʝʜʫʶʱʠʡ ʨʠʩʫʥʦʢ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʳʚʦʜʠʪʩʷ ʥʘ ʵʢʨʘʥʝ ʚ ʨʝʞʠʤʝ ʧʨʷʤʦʫʛʦʣʴʥʳʭ 
ʛʨʘʬʠʢʦʚ. ʆʙʣʘʩʪʴ ʛʨʘʬʠʢʦʚ ʠʜʝʥʪʠʯʥʘ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ ʠʟʤʝʨʝʥʠʡ. ʅʘʜʧʠʩʠ ʥʘ 
ʵʢʨʘʥʝ ʟʘʚʠʩʷʪ ʦʪ ʚʠʜʘ ʨʘʙʦʪʳ ʠ ʦʧʠʩʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʯʘʩʪʷʭ ʜʘʥʥʦʛʦ 
ʨʫʢʦʚʦʜʩʪʚʘ. 

 

 

1 ʆʙʣʘʩʪʴ ʛʨʘʬʠʢʦʚ 10 ɼʣʠʥʘ ʣʠʥʠʠ ʧʝʨʝʜʘʯʠ 

2 ɻʨʘʬʠʢʠ ʠʟʤʝʨʝʥʠʡ 11 ʆʙʨʘʟʮʦʚʳʡ ʠʤʧʝʜʘʥʩ 

3 ʄʘʨʢʝʨʳ 12 ʀʤʷ ʧʨʦʬʠʣʷ ʢʘʣʠʙʨʦʚʢʠ 

4 ʅʘʟʚʘʥʠʝ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ 13 ʋʩʪʘʥʦʚʢʠ ʬʠʣʴʪʨʘ 

5 ʅʘʟʚʘʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ 14 ʋʩʪʘʥʦʚʢʠ ʨʘʟʨʝʰʝʥʠʷ 

6 ɸʢʪʠʚʥʳʡ ʧʫʥʢʪ ʣʘʚʥʦʛʦ ʤʝʥʶ 15 ʉʪʘʪʫʩ ʢʘʣʠʙʨʦʚʢʠ 

7 ʇʦʜʤʝʥʶ 16 ʉʦʩʪʦʷʥʠʝ ʠʟʤʝʨʝʥʠʷ (Run/Hold) 

8 ɺʳʙʨʘʥʥʘʷ ʦʧʮʠʷ ʚ ʧʦʜʤʝʥʶ 18 ʉʦʩʪʦʷʥʠʝ ʧʦʨʪʘ USB\ʘʢʢʫʤʫʣʷʪʦʨʘ 

9 ʀʥʬʦʨʤʘʮʠʷ ʦ ʤʘʨʢʝʨʘʭ  
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2.2 ɿʥʘʯʝʥʠʝ ʩʠʤʚʦʣʦʚ ʩʪʘʪʫʩʘ 

ʉʪʘʪʫʩ ʢʘʣʠʙʨʦʚʢʠ 
 

 

ʆʪʢʘʣʠʙʨʦʚʘʥʦ 

ʅʝ ʢʘʣʠʙʨʦʚʘʥʦ 

ʉʦʩʪʦʷʥʠʝ ʠʟʤʝʨʝʥʠʷ 
 

 

ʀʟʤʝʨʝʥʠʝ ʚ ʧʨʦʮʝʩʩʝ 

ʀʟʤʝʨʝʥʠʷ ʦʩʪʘʥʦʚʣʝʥʳ 

ʉʪʘʪʫʩ 
USB\ʘʢʢʫʤʫʣʷʪʦʨʘ 

 

 

ʈʘʙʦʪʘ ʦʪ USB 

ʋʨʦʚʝʥʴ ʟʘʨʷʜʘ ʘʢʢʫʤʫʣʷʪʦʨʘ (ʧʨʠ ʨʘʙʦʪʝ 
ʙʝʟ USB) 

ɼʠʩʢ 
 

ʇʨʦʮʝʩʩ ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʚ ʧʘʤʷʪʴ 

ʋʚʝʣʠʯʝʥʠʝ  
(ʜʠʘʛʨʘʤʤʘ ʉʤʠʪʘ) 

Zoom: E 

Zoom: 1o 

Zoom: 1s 

Zoom: nq 

ʇʦʣʥʘʷ ʜʠʘʛʨʘʤʤʘ 

ʇʝʨʚʘʷ 1/8 

ʇʝʨʚʘʷ 1/16 

n-ʥʘʷ (1-4) ʯʝʪʚʝʨʪʴ 

ʈʘʟʨʝʰʝʥʠʝ 
(ʪʦʯʥʦʩʪʴ) 

d/s 

r/2 

r/4 

r/8 

ʋʜʚʦʝʥʥʘʷ ʪʦʯʥʦʩʪʴ. 

ʅʦʨʤʘʣʴʥʘʷ ʪʦʯʥʦʩʪʴ ï ʨʘʟʨʝʰʝʥʠʝ İ 

ʅʦʨʤʘʣʴʥʘʷ ʪʦʯʥʦʩʪʴ ï ʨʘʟʨʝʰʝʥʠʝ ı 

ʅʦʨʤʘʣʴʥʘʷ ʪʦʯʥʦʩʪʴ ï ʨʘʟʨʝʰʝʥʠʝ 1/8 

ʌʠʣʴʪʨ ave 

smo 

ʋʩʨʝʜʥʝʥʠʝ 

ʉʛʣʘʞʠʚʘʥʠʝ 

   

 
  



  ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ 
 

 
ɺʝʨʩʠʷ 1.3.4 ʦʪ 21 ʠʶʣʷ 2017 ʛ.  - 10 - É Melchor Varela ï EA4FRB 
ʈʫʩʩʢʠʡ ʧʝʨʝʚʦʜ ʜʦ ver.1.1 - DL2KQ   2011 ï 2014 
ʀʩʧʨʘʚʣʝʥʦ ʠ ʜʦʧʦʣʥʝʥʦ ʦʪ ver.1.2 - RA6UAZ  2015 - 2017 

2.3 ʆʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ 

ʏʝʪʳʨʝ ʢʥʦʧʢʠ ʠ ʜʚʘ ʜʞʦʡʩʪʠʢʘ 

 

ɼʞʦʡʩʪʠʢ A 

ɼʞʦʡʩʪʠʢ ɸ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʥʘʚʠʛʘʮʠʠ ʧʦ ʛʣʘʚʥʦʤʫ ʤʝʥʶ. 

ɼʞʦʡʩʪʠʢ B 

ɼʞʦʡʩʪʠʢ B ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʚʳʙʨʘʥʥʦʡ ʚʝʣʠʯʠʥʳ ʚ ʘʢʪʠʚʥʦʤ ʧʫʥʢʪʝ 
ʤʝʥʶ (ʜʣʷ Freq, Span, Marker1, Marker2, LeftY ʠ RightY) ʠ ʜʣʷ ʥʘʚʠʛʘʮʠʠ ʧʦ 
ʚʩʧʣʳʚʘʶʱʠʤ ʩʫʙʤʝʥʶ. 

ʂʥʦʧʢʘ ʉʪʘʨʪ/ʉʪʦʧ [Ʒ||] 

ʂʥʦʧʢʘ ʉʪʘʨʪ/ʉʪʦʧ ʠʩʧʦʣʴʟʫʝʪʩʷ ʟʘʧʫʩʢʘ ʠ ʦʩʪʘʥʦʚʢʠ ʠʟʤʝʨʝʥʠʡ. ʇʨʠ 
ʦʩʪʘʥʦʚʣʝʥʥʳʭ ʠʟʤʝʨʝʥʠʷʭ ʛʝʥʝʨʘʪʦʨ ʠ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʮʝʧʠ ʦʪʢʣʶʯʝʥʳ. 

ü ʇʨʠʤʝʯʘʥʠʝ: ʧʦʩʣʝ ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ ʠʟ ʨʘʥʝʝ ʩʦʭʨʘʥʝʥʥʦʛʦ ʬʘʡʣʘ ʧʨʠʙʦʨ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʧʦʣʦʞʝʥʠʝ ʉʪʦʧ 

ʂʥʦʧʢʘ ɺʳʙʦʨ [ƴ] 

ʂʥʦʧʢʘ ʚʳʟʳʚʘʝʪ ʧʦʜʤʝʥʶ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʥʝʝ ʚʳʜʝʣʝʥʥʦʤʫ ʧʫʥʢʪʫ ʛʣʘʚʥʦʛʦ 
ʤʝʥʶ. 

ü ɺʥʠʤʘʥʠʝ: ʅʘʞʘʪʠʝ ʣʶʙʦʡ ʜʨʫʛʦʡ ʢʥʦʧʢʠ ʦʪʤʝʥʷʝʪ ʚʳʙʦʨ. 

ʂʥʦʧʢʘ ʩʥʠʤʢʘ ʵʢʨʘʥʘ [ǒ] 

ʇʨʠ ʥʘʞʘʪʠʠ ʵʪʦʡ ʢʥʦʧʢʠ ʙʫʜʝʪ ʩʜʝʣʘʥ ʩʢʨʠʥʰʦʪ (ʩʥʠʤʦʢ ʵʢʨʘʥʘ) ʪʝʢʫʱʝʛʦ 
ʩʦʩʪʦʷʥʠʷ. ʌʘʡʣ ʩʥʠʤʢʘ ʵʢʨʘʥʘ (*.bmp) ʙʫʜʝʪ ʩʦʭʨʘʥʝʥ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʧʘʤʷʪʠ. 

ʂʥʦʧʢʘ ʉʦʭʨʘʥʠʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ [ƶ] 

ʕʪʘ ʢʥʦʧʢʘ ʩʦʭʨʘʥʷʝʪ ʪʝʢʫʱʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʧʨʠʙʦʨʘ ʚ ʧʘʤʷʪʴ. ɽʩʣʠ ʥʘʞʘʪʴ ʵʪʫ 
ʢʥʦʧʢʫ, ʪʦ ʧʨʠʙʦʨ ʧʦʩʣʝ ʥʦʚʦʛʦ ʚʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʙʫʜʝʪ ʠʤʝʪʴ ʪʘʢʠʝ ʞʝ ʥʘʩʪʨʦʡʢʠ 
(ʯʘʩʪʦʪʘ, ʧʦʣʦʩʘ, ʚʠʜ, ʰʢʘʣʳ ʠ ʪʠʧʳ ʛʨʘʬʠʢʦʚ), ʢʘʢʠʝ ʙʳʣʠ ʧʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ [ƶ]. 
ɽʩʣʠ ʵʪʘ ʢʥʦʧʢʘ ʥʝ ʙʳʣʘ ʨʘʥʝʝ ʥʘʞʘʪʘ, ʪʦ ʧʨʠʙʦʨ ʚʢʣʶʯʠʪʩʷ ʩ ʥʘʩʪʨʦʡʢʘʤʠ ʧʦ 
ʫʤʦʣʯʘʥʠʶ. 
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2.4 ɻʣʘʚʥʦʝ ʄʝʥʶ 

ɻʣʘʚʥʦʝ ʄʝʥʶ ï ʵʪʦ ʧʝʨʚʠʯʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʥʘʩʪʨʦʡʢʠ. ʀʩʧʦʣʴʟʫʡʪʝ çɼʞʦʡʩʪʠʢ ɸè 
ʜʣʷ ʩʤʝʥʳ ʘʢʪʠʚʥʦʛʦ ʧʫʥʢʪʘ ɻʣʘʚʥʦʛʦ ʄʝʥʶ. ɽʩʣʠ ʫ ʜʘʥʥʦʛʦ ʧʫʥʢʪʘ ɻʣʘʚʥʦʛʦ ʄʝʥʶ 
ʝʩʪʴ ʦʧʮʠʠ, ʚʩʧʣʳʚʘʶʱʝʝ ʦʢʥʦ ʩ ʧʦʜʧʫʥʢʪʘʤʠ ʙʫʜʝʪ ʧʦʷʚʣʷʪʴʩʷ ʧʨʠ ʥʘʞʘʪʠʠ 
ɼʞʦʡʩʪʠʢʘ ɸ ʚʧʨʘʚʦ ï ʚʣʝʚʦ (ʩʤ. ʩʢʨʠʥʰʦʪ ʥʠʞʝ). ɸʢʪʠʚʥʳʡ ʧʫʥʢʪ ʤʝʥʶ 
ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʣʝʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʵʢʨʘʥʘ. 

 

ʈʠʩʫʥʦʢ ʥʠʞʝ ʠʣʣʶʩʪʨʠʨʫʝʪ ʧʦʣʥʳʡ ʧʝʨʝʯʝʥʴ ʦʧʮʠʠ ɻʣʘʚʥʦʛʦ ʄʝʥʶ. 
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2.5 ʋʩʪʘʥʦʚʢʘ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʦʪʳ 

ʎʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠ ʚʳʙʦʨʝ ʧʫʥʢʪʘ çFREQè ʚ ʛʣʘʚʥʦʤ ʤʝʥʶ. 
ɽʩʪʴ ʜʚʘ ʩʧʦʩʦʙʘ ʫʩʪʘʥʦʚʢʠ:  

(I) ʀʩʧʦʣʴʟʫʷ ʅʘʚʠʛʘʪʦʨ ɸ ʚʳʙʨʘʪʴ ʧʫʥʢʪ çFREQè ɻʣʘʚʥʦʛʦ ʄʝʥʶ. ʅʘʞʘʪʴ [ƴ] ʠ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʠʘʣʦʛ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʯʘʩʪʦʪʳ (ʧʦʜʨʦʙʥʝʝ ʩʤ. ʥʠʞʝ) ʠʣʠ 
ʜʞʦʡʩʪʠʢʦʤ B. ɼʠʘʣʦʛ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʥ ʥʘ ʩʣʝʜʫʶʱʝʤ ʩʢʨʠʥʰʦʪʝ (ʦʢʦʰʢʦ 
çFrequencyè ʚʥʠʟʫ ʩʧʨʘʚʘ). ʎʠʬʨʘ ʚ ʚʳʜʝʣʝʥʥʦʤ (ʧʦʜʩʚʝʯʝʥʥʦʤ) ʨʘʟʨʷʜʝ 
ʟʥʘʯʝʥʠʷ ʯʘʩʪʦʪʳ ʤʝʥʷʝʪʩʷ ʜʞʦʡʩʪʠʢʦʤ ɺ. ɺʳʙʦʨ ʨʘʟʨʷʜʘ ʧʨʦʠʟʚʦʜʠʪʩʷ 
ʜʞʦʡʩʪʠʢʦʤ ɸ. ʋʩʪʘʥʦʚʣʝʥʥʘʷ ʯʘʩʪʦʪʘ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʧʨʠʙʦʨ ʧʦʩʣʝ ʥʘʞʘʪʠʷ 
ʢʥʦʧʢʠ [ƴ]. ʅʘʞʘʪʠʝ ʣʶʙʦʡ ʜʨʫʛʦʡ ʢʥʦʧʢʠ ʦʪʤʝʥʷʝʪ ʚʳʙʦʨ. 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʩʢʨʠʥʰʦʪʝ ʧʦʢʘʟʘʥ ʧʨʠʤʝʨ ʜʠʘʣʦʛʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʜʞʦʡʩʪʠʢʦʤ B, 
ʤʝʥʷʝʪʩʷ ʮʠʬʨʘ ʜʝʩʷʪʢʦʚ ʢʠʣʦʛʝʨʮ. 
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(II) ɺʪʦʨʦʡ ʤʝʪʦʜ ʫʩʪʘʥʦʚʢʠ ʯʘʩʪʦʪʳ: ʀʩʧʦʣʴʟʫʷ ʅʘʚʠʛʘʪʦʨ ɸ ʚʳʙʨʘʪʴ ʧʫʥʢʪ çFREQè 
ɻʣʘʚʥʦʛʦ ʄʝʥʶ. ʅʘʞʘʪʴ ʥʘʚʠʛʘʪʦʨ ɺ, ʢʦʛʜʘ ʚ ʛʣʘʚʥʦʤ ʤʝʥʶ ʚʳʜʝʣʝʥ ʧʫʥʢʪ çFreqè. 
ʏʘʩʪʦʪʘ ʙʫʜʝʪ ʤʝʥʷʪʴʩʷ ʚ ʪʦʤ ʨʘʟʨʷʜʝ, ʢʦʪʦʨʳʡ ʨʘʥʝʝ ʙʳʣ ʚʳʜʝʣʝʥ ʚ ʦʢʥʝ ʜʠʘʣʦʛʘ 
ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. 

ü ɺʥʠʤʘʥʠʝ: ʧʦʣʦʩʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʦʪʳ ʥʝ ʤʝʥʷʝʪʩʷ, ʢʨʦʤʝ 
ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʧʦʣʫʯʘʶʱʠʝʩʷ ʛʨʘʥʠʮʳ ʚʳʭʦʜʷʪ ʟʘ ʜʠʘʧʘʟʦʥ ʧʨʠʙʦʨʘ. 

2.6 ʋʩʪʘʥʦʚʢʘ ʧʦʣʦʩʳ ʢʘʯʘʥʠʷ 

ʇʦʣʦʩʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠ ʚʳʜʝʣʝʥʥʦʤ ʧʫʥʢʪʝ çSPANè ʛʣʘʚʥʦʛʦ ʤʝʥʶ. ɽʩʪʴ ʜʚʘ 
ʩʧʦʩʦʙʘ ʫʩʪʘʥʦʚʢʠ:  

(I) ʀʩʧʦʣʴʟʫʷ ʅʘʚʠʛʘʪʦʨ ɸ ʚʳʙʨʘʪʴ ʧʫʥʢʪ çSPANè ɻʣʘʚʥʦʛʦ ʄʝʥʶ. ʅʘʞʘʪʴ [ƴ] ʠ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʠʘʣʦʛ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʦʣʦʩʳ (ʧʦʜʨʦʙʥʝʝ ʩʤ. ʥʠʞʝ) ʠʣʠ 
ʜʞʦʡʩʪʠʢʦʤ B. 

ɼʠʘʣʦʛ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʥ ʥʘ ʩʣʝʜʫʶʱʝʤ ʩʢʨʠʥʰʦʪʝ (ʦʢʦʰʢʦ Span ʚʥʠʟʫ 
ʩʧʨʘʚʘ). 

ʎʠʬʨʘ ʚ ʚʳʜʝʣʝʥʥʦʤ (ʧʦʜʩʚʝʯʝʥʥʦʤ) ʨʘʟʨʷʜʝ ʟʥʘʯʝʥʠʷ ʧʦʣʦʩʳ ʤʝʥʷʝʪʩʷ 
ʜʞʦʡʩʪʠʢʦʤ ɺ. 

ɺr ʙʦʨ ʨʘʟʨʷʜʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʞʦʡʩʪʠʢʦʤ ɸ. ʋʩʪʘʥʦʚʣʝʥʥʘʷ ʧʦʣʦʩʘ ʟʘʧʠʩʳʚʘʝʪʩʷ 
ʚ ʧʨʠʙʦʨ ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ [ƴ]. ʅʘʞʘʪʠʝ ʣʶʙʦʡ ʜʨʫʛʦʡ ʢʥʦʧʢʠ ʦʪʤʝʥʷʝʪ ʚʳʙʦʨ. 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʩʢʨʠʥʰʦʪʝ ʧʦʢʘʟʘʥ ʧʨʠʤʝʨ ʜʠʘʣʦʛʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʥʘʚʠʛʘʪʦʨʦʤ B, 
ʤʝʥʷʝʪʩʷ ʮʠʬʨʘ ʩʦʪʝʥ ʢʠʣʦʛʝʨʮ (ʩ ʰʘʛʦʤ 100 ʢɻʮ). 
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(II) ɺʪʦʨʦʡ ʤʝʪʦʜ ʫʩʪʘʥʦʚʢʠ ʧʦʣʦʩʳ: ʥʘʞʘʪʴ ʥʘʚʠʛʘʪʦʨ ɺ, ʢʦʛʜʘ ʚ ʛʣʘʚʥʦʤ ʤʝʥʶ 
ʚʳʜʝʣʝʥ ʧʫʥʢʪ çSPANè. ʇʦʣʦʩʘ ʙʫʜʝʪ ʤʝʥʷʪʴʩ ̫ʚ ʪʦʤ ʨʘʟʨʷʜʝ, ʢʦʪʦʨʳʡ ʨʘʥʝʝ ʙʳʣ 
ʚʳʜʝʣʝʥ ʚ ʦʢʥʝ ʜʠʘʣʦʛʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. 

2.7 ʋʩʪʘʥʦʚʢʘ ʥʘʯʘʣʴʥʦʡ ʠ ʢʦʥʝʯʥʦʡ ʯʘʩʪʦʪ. 

ɺ ʨʝʞʠʤʘʭ ʩʢʘʥʠʨʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦ ʪʘʢʭʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʟʘʜʘʥʠʝ ʥʘʯʘʣʴʥʦʡ ʠ 
ʢʦʥʝʯʥʦʡ ʯʘʩʪʦʪ ʢʘʯʘʥʠʷ. ʀʩʧʦʣʴʟʫʷ ʜʞʦʡʩʪʠʢ ɸ ʚʳʙʝʨʠʪʝ ʧʫʥʢʪʳ ʛʣʘʚʥʦʛʦ ʤʝʥʶ 
çFREQè ʠʣʠ çSPANè ʠ ʥʘʞʤʠʪʝ ʥʘ ʜʞʦʡʩʪʠʢ ɸ. ʇʨʠ ʵʪʦʤ ʫʢʘʟʘʥʥʳʝ ʧʫʥʢʪʳ ʤʝʥʶ 
ʧʝʨʝʠʤʝʥʫʶʪʩʷ ʚ çSTARTè ʠ çSTOPè. ʇʦʚʪʦʨʥʦʝ ʥʘʞʘʪʠʝ ʜʞʦʡʩʪʠʢʘ ɸ ʚʝʨʥʝʪ 
ʬʫʥʢʮʠʠ ʤʝʥʶ ʚ ʩʦʩʪʦʷʥʠʝ çFREQè ʠ çSPANè. 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʩʢʨʠʥʰʦʪʝ ʧʦʢʘʟʘʥʦ ʠʟʤʝʥʝʥʥʦʝ ʛʣʘʚʥʦʝ ʤʝʥʶ ʩ ʧʫʥʢʪʘʤʠ çStartè 
ʠ çStopè, ʧʦʟʚʦʣʷʶʱʝʝ ʠʟʤʝʥʷʪʴ ʥʘʯʘʣʴʥʫʶ ʠ ʢʦʥʝʯʥʫʶ ʯʘʩʪʦʪʫ ʢʘʯʘʥʠʷ. 

 

 

ɼʝʡʩʪʚʠʷ ʘʥʘʣʦʛʠʯʥʳ ʠʩʧʦʣʴʟʫʝʤʳʤ ʚ ʨʝʞʠʤʘʭ çFREQè ʠ çSPANè. 

(I) ʀʩʧʦʣʴʟʫ ̫ʜʞʦʡʩʪʠʢ ɸ ʚʳʙʨʘʪʴ ʦʜʠʥ ʠʟ ʧʫʥʢʪʦʚ ʤʝʥʶ çSTARTè ʠʣʠ çSTOPè ʚ 
ʣʝʚʦʡ ʯʘʩʪʠ ʜʠʩʧʣʝʷ. ʅʘʞʘʪʴ ʢʥʦʧʢʫ [ƴ] ʠ ʚ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 
ʠʟʤʝʥʠʪʴ ʟʥʘʯʝʥʠʝ ʚ ʚʳʜʝʣʝʥʥʦʤ ʨʘʟʨʷʜʝ ʠʩʧʦʣʴʟʫʷ ʜʞʦʡʩʪʠʢ ɺ. ʇʨʠ 
ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʤʝʥʠʪʴ ʪʝʢʫʱʠʡ ʨʘʟʨʷʜ ʠʩʧʦʣʴʟʫʡʪʝ ʜʞʦʡʩʪʠʢ ɸ. ʇʦ ʦʢʦʥʯʘʥʠʠ 
ʫʩʪʘʥʦʚʢʠ ʯʘʩʪʦʪʳ ʥʘʞʘʪʴ ʢʥʦʧʢʫ [ƴ], ʯʪʦʙʳ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʚʳʙʨʘʥʥʦʝ ʟʥʘʯʝʥʠʝ. 
ʅʘʞʘʪʠʝ ʣʶʙʦʡ ʜʨʫʛʦʡ ʢʥʦʧʢʠ ʦʪʤʝʥʷʝʪ ʠʟʤʝʥʝʥʠʷ. 

(II) ʀʩʧʦʣʴʟʫʷ ʜʞʦʡʩʪʠʢ ɸ ʚʳʙʨʘʪʴ ʦʜʠʥ ʠʟ ʧʫʥʢʪʦʚ ʤʝʥʶ çSTARTè ʠʣʠ çSTOPè ʚ 
ʣʝʚʦʡ ʯʘʩʪʠ ʜʠʩʧʣʝʷ. ʀʩʧʦʣʴʟʫʷ ʜʞʦʡʩʪʠʢ ɺ ʠʟʤʝʥʠʪʴ ʯʘʩʪʦʪʫ. ɿʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ 
ʙʫʜʝʪ ʠʟʤʝʥʷʪʴʩʷ ʚ ʨʘʥʝʝ ʚʳʙʨʘʥʥʦʤ ʨʘʟʨʷʜʝ. ʏʪʦʙʳ ʠʟʤʝʥʠʪʴ ʨʘʟʨʷʜ, 
ʠʩʧʦʣʴʟʫʡʪʝ ʜʠʘʣʦʛ ʫʩʪʘʥʦʚʢʠ ʯʘʩʪʦʪʳ (ʩʤ. ʤʝʪʦʜ (I) ʚʳʰʝ). 



  ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ 
 

 
ɺʝʨʩʠʷ 1.3.4 ʦʪ 21 ʠʶʣʷ 2017 ʛ.  - 15 - É Melchor Varela ï EA4FRB 
ʈʫʩʩʢʠʡ ʧʝʨʝʚʦʜ ʜʦ ver.1.1 - DL2KQ   2011 ï 2014 
ʀʩʧʨʘʚʣʝʥʦ ʠ ʜʦʧʦʣʥʝʥʦ ʦʪ ver.1.2 - RA6UAZ  2015 - 2017 

 

 

 

2.8 ʇʨʝʜʫʩʪʘʥʦʚʢʠ ʜʠʘʧʘʟʦʥʦʚ 

ɸʥʘʣʠʟʘʪʦʨ ʠʤʝʝʪ ʧʨʝʜʫʩʪʘʥʦʚʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʦʪʳ ʠ ʧʦʣʦʩʳ 
ʜʣʷ ʚʩʝʭ ʣʶʙʠʪʝʣʴʩʢʠʭ ʜʠʘʧʘʟʦʥʦʚ, ʧʦʧʘʜʘʶʱʠʭ ʚ ʧʦʣʦʩʫ ʧʨʠʙʦʨʘ. ʕʪʦ ʧʦʜʤʝʥʶ 
ʚʳʟʳʚʘʝʪʩʷ ʢʥʦʧʢʦʡ [ƴ] ʧʦʩʣʝ ʚʳʙʦʨʘ ʧʫʥʢʪʘ çPRESETè ʚ ʛʣʘʚʥʦʤ ʤʝʥʶ. 

ɼʞʦʡʩʪʠʢ ɺ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʙʦʨʘ, ʢʥʦʧʢʘ [ƴ] ï ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ, ʣʶʙʘʷ 
ʜʨʫʛʘʷ ʢʥʦʧʢʘ ʦʪʤʝʥʷʝʪ ʚʳʙʦʨ. 

ʅʘʙʦʨ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʣʶʙʠʪʝʣʴʩʢʠʭ ʜʠʘʧʘʟʦʥʦʚ ʧʦʢʘʟʘʥ ʥʘ 
ʩʣʝʜʫʶʱʝʤ ʩʢʨʠʥʰʦʪʝ: 
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2.9 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʨʢʝʨʦʚ 

SARK-110 ʠʤʝʝʪ ʜʚʘ ʤʘʨʢʝʨʘ, ʧʦʣʦʞʝʥʠʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʫʧʨʘʚʣʷʪʴʩʷ ʚʨʫʯʥʫʶ ʠʣʠ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʄʘʨʢʝʨʳ (ʪʦʥʢʠʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʣʠʥʠʠ) ʠʥʜʠʮʠʨʫʶʪ ʧʦʣʦʞʝʥʠʝ 
ʪʦʯʢʠ ʛʨʘʬʠʢʦʚ, ʚ ʢʦʪʦʨʦʡ ʦʥʠ ʝʛʦ ʧʝʨʝʩʝʢʘʶʪ. ʎʠʬʨʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʤʘʨʢʝʨʦʚ 
ʚʳʚʦʜʠʪʩʷ ʥʘʜ ʜʠʘʛʨʘʤʤʦʡ ʥʘ ʩʠʥʝʡ ʧʦʜʣʦʞʢʝ. ʕʪʘ ʠʥʬʦʨʤʘʮʠʠ ʩʦʜʝʨʞʠʪ ʯʘʩʪʦʪʫ 
ʠʣʠ ʜʠʩʪʘʥʮʠʶ (ʚ ʨʝʞʠʤʝ ʠʟʤʝʨʝʥʠʷ ʢʘʙʝʣʷ) ʠ ʟʥʘʯʝʥʠʷ ʛʨʘʬʠʢʦʚ ʚ ʪʦʯʢʝ 
ʧʝʨʝʩʝʯʝʥʠʷ. 

ʇʦʣʦʞʝʥʠʝ ʤʘʨʢʝʨʦʚ ʫʧʨʘʚʣʷʝʪʩʷ ʜʞʦʡʩʪʠʢʦʤ B ʢʦʛʜʘ ʚ ʛʣʘʚʥʦʤ ʤʝʥʶ ʚʳʙʨʘʥʳ 
ʧʫʥʢʪʳ çMARK1è ʠʣʠ çMARK2è. 

ʆʧʮʠʠ ʤʘʨʢʝʨʘ ʥʘʭʦʜʷʪʩʷ ʚ ʧʦʜʤʝʥʶ, ʢʦʪʦʨʦʝ ʚʳʟʳʚʘʝʪʩʷ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ [ƴ] 
ʢʦʛʜʘ ʚ ʛʣʘʚʥʦʤ ʤʝʥʶ ʚʳʙʨʘʥʳ ʧʫʥʢʪʳ çMARK1è ʠʣʠ çMARK2è (ʩʤ. ʩʣʝʜʫʶʱʠʡ 
ʩʢʨʠʥʰʦʪ). 

ʇʫʥʢʪ: çEnableè ʚʢʣʶʯʘʝʪ ʠ ʚʳʢʣʶʯʘʝʪ ʤʘʨʢʝʨ. çTrackingè ʚʳʙʠʨʘʝʪ ʪʠʧ 
ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ. çInfoè ʦʪʦʙʨʘʞʘʝʪ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. 
çCenterè ʋʩʪʘʥʘʚʣʠʚʘʝʪ ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʦʪʫ ʢʘʯʘʥʠʷ ʚ ʧʦʟʠʮʠʶ ʤʘʨʢʝʨʘ. 

 

 

 

 

ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʤʘʨʢʝʨʦʚ ʧʦʤʦʛʘʝʪ ʫʩʢʦʨʠʪʴ ʠʟʤʝʨʝʥʠʷ. 
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ɺʠʜʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʤʘʨʢʝʨʦʚ: 

¶ ɹʣʠʞʘʡʰʠʡ ʤʠʥʠʤʫʤ (p) 

¶ ɹʣʠʞʘʡʰʠʡ ʤʘʢʩʠʤʫʤ (P) 

¶ ɸʙʩʦʣʶʪʥʳʡ ʤʠʥʠʤʫʤ (m) 

¶ ɸʙʩʦʣʶʪʥʳʡ ʤʘʢʩʠʤʫʤ (M) 

¶ ʃʶʙʦʝ ʧʝʨʝʩʝʯʝʥʠʝ (X) 

¶ ʇʝʨʝʩʝʯʝʥʠʝ ʩʥʠʟʫ ʚʚʝʨʭ (^) 

¶ ʇʝʨʝʩʝʯʝʥʠʝ ʩʚʝʨʭʫ ʚʥʠʟ (v) 

 

 

 

ɸʚʪʦʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʤʘʨʢʝʨʦʚ ʚʢʣʶʯʘʝʪʩʷ ʚ ʧʦʜʤʝʥʶ çTrackingè. ɺʳʙʝʨʠʪʝ ʚʠʜ 
ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ (ʠʟ ʚʳʰʝ ʦʧʠʩʘʥʥʳʭ) ʠ ʚʢʣʶʯʠʪʝ ʘʚʪʦʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ. ɺ 
ʚʠʜʘʭ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʩ ʧʝʨʝʩʝʯʝʥʠʝʤ ʫʢʘʟʳʚʘʝʪʩʷ ʚʝʣʠʯʠʥʘ, ʩ ʢʦʪʦʨʦʡ ʙʫʜʝʪ 
ʧʝʨʝʩʝʯʝʥʠʝ. 

ʅʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʤʘʨʢʝʨ 1 ʥʘ ʘʚʪʦʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʧʦ ʤʠʥʠʤʫʤʫ ʂʉɺ 
çMARK1è çTrackingè çPeak Minè çVSWRè; ʠ ʤʘʨʢʝʨ 2 ʥʘ ʘʚʪʦʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʧʦ 
ʤʦʜʫʣ ʁʠʤʧʝʜʘʥʩʘ 50 ʆʤ: çMARK2è çTrackingè çCross Anyè çZè ç50.0è. 

ɺʳ ʤʦʞʝʪʝ ʪʘʢʞʝ ʥʘʩʪʨʦʠʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʣʦʩʳ ʧʦ ʫʨʦʚʥʶ ʂʉɺ < 
2, ʫʩʪʘʥʦʚʠʚ çMARK1è çTrackingè çCross Downè çVSWRè ç2.0è; ʠ çMARK2è 
çTrackingè çCross Upè çVSWRè ç2.0è. 

ɼʞʦʡʩʪʠʢ B ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʝʨʝʙʦʨʘ ʪʦʯʝʢ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʩʪʘʥʦʚʣʝʥʥʳʤ 
ʢʨʠʪʝʨʠʷʤ, ʢʨʦʤʝ ʩʣʫʯʘʝʚ ʧʦʠʩʢʘ ʘʙʩʦʣʶʪʥʦʛʦ ʤʘʢʩʠʤʫʤʘ Max ʠ ʘʙʩʦʣʶʪʥʦʛʦ 
ʤʠʥʠʤʫʤʘ Min, ʢʦʪʦʨʳʝ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʷʚʣʷʶʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤʠ. 

ɺʠʜ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʩʠʥʝʡ ʧʦʜʣʦʞʢʝ ʥʘʜ 
ʵʢʨʘʥʦʤ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʤʘʨʢʝʨʘʭ. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʢʨʘʩʥʳʤ, ʝʩʣʠ 
ʟʘʜʘʥʥʳʡ ʢʨʠʪʝʨʠʡ ʥʝ ʥʘʡʜʝʥ, ʠ ʟʝʣʝʥʳʤ ï ʝʩʣʠ ʥʘʡʜʝʥ. 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʩʢʨʠʥʰʦʪʝ ʧʦʢʘʟʘʥʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʤʘʨʢʝʨʦʚ: 
ʧʝʨʚʦʛʦ ʧʦ ʤʠʥʠʤʫʤʫ ʂʉɺ, ʚʪʦʨʦʛʦ ʧʦ |Z| = 50 ʆʤ: 
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ʇʦʜʤʝʥʶ çInfoè ʚʳʚʦʜʠʪ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦʟʠʮʠʠ ʤʘʨʢʝʨʘ, ʚʢʣʶʯʘʷ 
ʰʠʨʠʥʫ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʤʝʞʜʫ ʤʘʨʢʝʨʘʤʠ. ʕʪʦʪ ʧʫʥʢʪ ʫʜʦʙʝʥ, ʥʘʧʨʠʤʝʨ, ʜʣʷ 
ʦʧʨʝʜʝʣʝʥʠʷ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʧʦ ʂʉɺ ʠʩʩʣʝʜʫʝʤʦʡ ʘʥʪʝʥʥʳ.  

ʕʪʘ ʞʝ ʠʥʬʦʨʤʘʮʠʷ ʚʳʚʦʜʠʪʩʷ ʥʘ ʜʠʩʧʣʝʡ ʥʘʞʘʪʠʝʤ ʥʘ ʜʞʦʡʩʪʠʢ ɸ ʧʨʠ 
ʚʳʜʝʣʝʥʥʦʤ ʧʫʥʢʪʝ ʛʣʘʚʥʦʛʦ ʤʝʥʶ çMARK1è ʠʣʠ çMARK2è. 

 

 

 

ʇʫʥʢʪ çCenterè ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʯʘʩʪʦʪʫ ʚʳʙʨʘʥʥʦʛʦ ʤʘʨʢʝʨʘ ʚ ʢʘʯʝʩʪʚʝ 
ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʦʪʳ ʢʘʯʘʥʠʷ. 
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2.10 ɺʳʙʦʨ ʧʘʨʘʤʝʪʨʘ, ʦʪʦʙʨʘʞʘʝʤʦʛʦ ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ 

ɺ ʨʝʞʠʤʝ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪ SARK-110 ʤʦʞʝʪ ʦʪʦʙʨʘʞʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ 
ʜʚʘ ʛʨʘʬʠʢʘ. ɽʩʪʴ ʜʚʘ ʤʝʪʦʜʘ ʚʳʙʦʨʘ, ʢʘʢʠʝ ʠʤʝʥʥʦ ʛʨʘʬʠʢʠ ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ. 

ʇʝʨʚʳʡ: ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʣʝʚʦʡ ʦʩʠ ʚʳʙʨʘʪʴ ʧʫʥʢʪ ʛʣʘʚʥʦʛʦ ʤʝʥʶ çLeftYè, ʥʘʞʘʪʴ 
ʢʥʦʧʢʫ [ƴ], ʠ ʚ ʧʦʷʚʠʚʰʝʤʩʷ ʧʦʜʤʝʥʶ ʜʞʦʡʩʪʠʢʦʤ B ʚʳʙʨʘʪʴ ʥʫʞʥʳʡ ʧʘʨʘʤʝʪʨ, 
ʧʦʜʪʚʝʨʜʠʪʴ ʝʛʦ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ [ƴ] (ʣʶʙʘʷ ʜʨʫʛʘʷ ʢʥʦʧʢʠ ï ʦʪʢʘʟ). ʇʦʚʪʦʨʠʪʴ ʪʦ 
ʞʝ ʩʘʤʦʝ ʜʣʷ ʧʨʘʚʦʡ ʦʩʠ ʯʝʨʝʟ ʧʫʥʢʪ ʤʝʥʶ çRightYè, ʚʳʙʨʘʚ ʜʨʫʛʦʡ ʧʘʨʘʤʝʪʨ, 
ʦʪʦʙʨʘʞʘʝʤʳʡ ʧʦ ʵʪʦʡ ʦʩʠ. 

ʉʣʝʜʫʶʱʠʡ ʩʢʨʠʥʰʦʪ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʫʩʪʘʥʦʚʠʪʴ ʦʪʦʙʨʘʞʝʥʠʝ ʂʉɺ ʧʦ ʣʝʚʦʡ ʦʩʠ: 

 

 

 

ɺʪʦʨʦʡ ʤʝʪʦʜ ʚʳʙʦʨʘ ʧʘʨʘʤʝʪʨʘ, ʦʪʦʙʨʘʞʘʝʤʦʛʦ ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ, ʩʦʩʪʦʠʪ ʚ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʞʦʡʩʪʠʢʘ B, ʢʦʛʜʘ ʘʢʪʠʚʠʨʦʚʘʥ ʧʫʥʢʪ ʛʣʘʚʥʦʛʦ ʤʝʥʶ çLeftYè ʠʣʠ 
çRightYè. ʅʘʞʘʪʠʝ ʜʞʦʡʩʪʠʢʘ ɺ ʧʝʨʝʣʠʩʪʳʚʘʝʪ ʚʦʟʤʦʞʥʳʝ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ 
ʧʘʨʘʤʝʪʨʳ. 

2.11 ʉʦʭʨʘʥʝʥʠʝ ʠ ʚʳʟʦʚ ʠʟʤʝʨʝʥʠʡ 

SARK-110 ʤʦʞʝʪ ʩʦʭʨʘʥʷʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʚʦ ʚʥʫʪʨʝʥʥʶʶ ʧʘʤʷʪʴ ʠ ʟʘʪʝʤ 
ʚʳʟʚʘʪʴ ʠʭ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠʣʠ ʢʦʧʠʨʦʚʘʪʴ ʥʘ PC ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ 
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ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʦʡ, ʥʘʧʨʠʤʝʨ SARK Plots client ʜʣʷ Windows 
http://sark110.ea4frb.eu/files/sark-plots ʠʣʠ ZPLOTS http://www.ac6la.com/zplots.html. 

ɺʳʙʝʨʠʪʝ ʧʫʥʢʪ ʛʣʘʚʥʦʛʦ ʤʝʥʶ çFileè ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ [ƴ], ʧʦʷʚʠʪʩʷ ʧʦʜʤʝʥʶ 
ʨʘʙʦʪʳ ʩ ʬʘʣʘʤʠ. ɼʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʥʝʤʫ ʠʩʧʦʣʴʟʫʡʪʝ ʜʞʦʡʩʪʠʢ B.  

çSave Data Fileè (ʉʦʭʨʘʥʠʪʴ ʬʘʡʣ ʜʘʥʥʳʭ) 

ʂʦʤʘʥʜʘ çSave Fileè ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʪʝʢʫʱʝʛʦ ʠʟʤʝʨʝʥʠʷ: 

 

 

 

ʇʦʩʣʝ ʚʳʙʦʨʘ çSave Data Fileè ʙʫʜʝʪ ʧʨʝʜʣʦʞʝʥʦ ʚʚʝʩʪʠ ʠʤʷ ʬʘʡʣʘ. ʇʦ 
ʫʤʦʣʯʘʥʠʶ ʠʤʷ ʠʤʝʝʪ ʚʠʜ ñsark__xx.csvò (ʠʣʠ ñ sark__xx.tdrò ʚ ʨʝʞʠʤʝ ʠʟʤʝʨʝʥʠʷ 
ʢʘʙʝʣʷ), ʛʜʝ xx ʵʪʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʜʦʙʘʚʣʷʝʤʳʡ ʥʦʤʝʨ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ 
ʠʟʤʝʥʠʪʴ ʠʤʷ ʬʘʡʣʘ, ʠʩʧʦʣʴʟʫʷ ʜʞʦʡʩʪʠʢ A ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʚʳʜʝʣʝʥʥʦʛʦ ʩʠʤʚʦʣʘ 
ʠ ʜʞʦʡʩʪʠʢ ɺ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʧʦʟʠʮʠʠ ʚʳʙʦʨʘ ʩʠʤʚʦʣʘ. ɺʳʙʨʘʥʥʳʡ ʩʠʤʚʦʣ 
ʧʦʢʘʟʳʚʘʝʪʩʷ ʚ ʠʥʚʝʨʩʥʦʡ ʮʚʝʪʦʚʦʡ ʛʘʤʤʝ. ʂʥʦʧʢʘ [ƴ] ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʳʙʦʨ, 
ʥʘʞʘʪʠʝ ʣʶʙʦʡ ʜʨʫʛʦʡ ï ʦʪʤʝʥʷʝʪ. 

 

 

ʇʫʥʢʪ çSave Data Fileè ʤʦʞʝʪ ʙʳʪʴ ʘʢʪʠʚʠʨʦʚʘʥ ʥʘʞʘʪʠʝʤ ʥʘ ʜʞʦʡʩʪʠʢ ɸ ʧʨʠ 
ʚʳʙʨʘʥʥʦʤ ʧʫʥʢʪʝ çFILEè ʛʣʘʚʥʦʛʦ ʤʝʥʶ 

ɽʩʣʠ ʙʘʟʦʚʦʝ ʠʤ ̫ ʬʘʡʣʘ (ʙʝʟ ʮʠʬʨʦʚʳʭ ʩʠʤʚʦʣʦʚ ʭʭ) ʙʳʣʦ ʠʟʤʝʥʝʥʦ, ʪʦ ʧʨʠ 
ʧʦʩʣʝʜʫʶʱʝʤ ʚʳʟʦʚʝ ʬʫʥʢʮʠʠ ʩʦʭʨʘʥʝʥʠʷ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠʟʤʝʥʝʥʥʳʡ 
ʬʦʨʤʘʪ. 

http://sark110.ea4frb.eu/files/sark-plots
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ɺ ʩʢʨʠʥʰʦʪʘʭ ʥʠʞʝ ʧʨʠʚʝʜʝʥ ʩʣʫʯʘʡ ʠʟʤʝʥʝʥʠʷ ʙʘʟʦʚʦʛʦ ʠʤʝʥʠ ʬʘʡʣʘ ʥʘ EA4FRB 
ʧʨʠ ʧʝʨʚʦʤ ʩʦʭʨʘʥʝʥʠʠ ʬʘʡʣʘ. ʕʪʦ ʞʝ ʠʤ ̫ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʠ ʛʝʥʝʨʘʮʠʠ ʥʦʚʦʛʦ 
ʠʤʝʥʠ ʜʣʷ ʩʣʝʜʫʶʱʝʛʦ ʬʘʡʣʘ. 

 

 

 

 

çLoad Data Fileè (ɿʘʛʨʫʟʠʪʴ ʬʘʡʣ ʜʘʥʥʳʭ) 

ʏʪʦʙʳ ʧʨʦʩʤʦʪʨʝʪʴ ʨʘʥʝʝ ʩʦʭʨʘʥʝʥʥʳʝ ʬʘʡʣʳ ʚʳʙʝʨʠʪʝ ʧʫʥʢʪ ʧʦʜʤʝʥʶ çLoad data 
fileè. ʇʦʷʚʠʪʩʷ ʦʢʥʦ ʩʦ ʩʧʠʩʢʦʤ ʠʤʝʶʱʠʭʩʷ ʬʘʡʣʦʚ. ɺʳʙʝʨʠʪʝ ʥʫʞʥʳʡ ʬʘʡʣ 
ʜʞʦʡʩʪʠʢʦʤ ɺ ʠ ʧʦʜʪʚʝʨʜʠʪʝ ʢʥʦʧʢʦʡ [ƴ]. ɼʘʥʥʳʝ ʠʟ ʬʘʡʣʘ ʙʫʜʫʪ ʦʪʦʙʨʘʞʝʥʳ ʥʘ 
ʵʢʨʘʥʝ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʩʣʝʜʫʶʱʝʤ ʩʢʨʠʥʰʦʪʝ: 

 



  ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ 
 

 
ɺʝʨʩʠʷ 1.3.4 ʦʪ 21 ʠʶʣʷ 2017 ʛ.  - 22 - É Melchor Varela ï EA4FRB 
ʈʫʩʩʢʠʡ ʧʝʨʝʚʦʜ ʜʦ ver.1.1 - DL2KQ   2011 ï 2014 
ʀʩʧʨʘʚʣʝʥʦ ʠ ʜʦʧʦʣʥʝʥʦ ʦʪ ver.1.2 - RA6UAZ  2015 - 2017 

 

çLoad Bitmap Fileè (ɿʘʛʨʫʟʠʪʴ ʩʢʨʠʥʰʦʪ) 

ʂʦʤʘʥʜʘ çLoad Bitmap Fileè ʚʳʚʦʜʠʪ ʥʘ ʵʢʨʘʥ ʨʘʥʝʝ ʩʦʭʨʘʥʝʥʥʳʡ ʩʢʨʠʥʰʦʪ. 
ʂʥʦʧʢʦʡ [ƴ] ʧʦʜʪʚʝʨʞʜʘʶʪ ʵʪʫ ʦʧʝʨʘʮʠʶ (ʣʶʙʘʷ ʜʨʫʛʘʷ ʢʥʦʧʢʘ ï ʦʪʤʝʥʘ). 

 

 

çBrowse Bitmapsè (ʇʨʦʩʤʦʪʨ ʩʢʨʠʥʰʦʪʦʚ) 

ʂʦʤʘʥʜʘ çBrowse Bitmapsè ʚ ʤʝʥʶ çFILEè ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʤʦʪʨʝʪʴ ʩʦʭʨʘʥʝʥʥʳʝ 
ʩʢʨʠʥʰʦʪʳ. ɼʣʷ ʚʳʙʦʨʘ ʬʘʡʣʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʞʦʡʩʪʠʢ B, ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ï 
ʢʥʦʧʢʘ [ƴ] (ʣʶʙʘʷ ʜʨʫʛʘʷ ʢʥʦʧʢʘ ï ʦʪʤʝʥʘ). 

çDelete Fileè (ʋʜʘʣʠʪʴ ʬʘʡʣ) 

ʂʦʤʘʥʜʘ çDelete fileè ʫʜʘʣʷʝʪ ʦʜʠʥ ʬʘʡʣ ʠʟ ʧʘʤʷʪʠ ʧʨʠʙʦʨʘ. 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʧʫʥʢʪʘ çDelete Fileè ʧʦʷʚʠʪʩʷ ʦʢʥʦ ʩʦ ʩʧʠʩʢʦʤ ʠʤʝʶʱʠʭʩʷ ʬʘʡʣʦʚ. 

ɺʳʙʝʨʠʪʝ ʥʫʞʥʳʡ ʬʘʡʣ ʜʞʦʡʩʪʠʢʦʤ ɺ ʠ ʧʦʜʪʚʝʨʜʠʪʝ ʢʥʦʧʢʦʡ [ƴ](ʣʶʙʘʷ ʜʨʫʛʘʷ 
ʢʥʦʧʢʘ ï ʦʪʤʝʥʘ). 
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çDelete Allè (ʋʜʘʣʠʪʴ ʚʩʸ) 

ʇʨʠ ʚʳʙʦʨʝ ʧʫʥʢʪʘ çDelete Allè ʠʟ ʧʨʠʙʦʨʘ ʙʫʜʫʪ ʫʜʘʣʝʥʳ ʚʩʝ ʨʘʥʝʝ ʩʦʭʨʘʥʝʥʥʳʝ 
ʬʘʡʣʳ. ʅʦ ʥʝ ʩʨʘʟʫ (ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʩʣʫʯʘʡʥʦʝ ʥʝʞʝʣʘʪʝʣʴʥʦʝ ʫʜʘʣʝʥʠʝ), ʘ 
ʧʦʩʣʝ ʜʠʘʣʦʛʘ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ([ƴ] ï ʜʘ, ʫʜʘʣʠʪʴ ʚʩʸ, ʣʶʙʘʷ ʜʨʫʛʘʷ ʢʥʦʧʢʘ ï ʦʪʢʘʟ). 

 

 

çDeep Sweep Saveè (ʉʦʭʨʘʥʠʪʴ ʚ ʚʳʩʦʢʦʤ ʨʘʟʨʝʰʝʥʠʠ).  

ʌʫʥʢʮʠʷ ʩʦʭʨʘʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʚ ʚʳʩʦʢʦʤ ʨʘʟʨʝʰʝʥʠʠ ʧʦʟʚʦʣʷʝʪ 
ʩʦʭʨʘʥʷʪʴ ʨʝʟʫʣʴʪʘʪʳ, ʠʟʤʝʨʝʥʥʳʝ ʩ ʧʦʚʳʰʝʥʥʦʡ ʪʦʯʥʦʩʪʴʶ ʠ ʜʣʷ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ 
ʪʦʯʝʢ ʠʟʤʝʨʝʥʠʷ ʚ ʟʘʜʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ (ʜʦ 10000 ʪʦʯʝʢ ʧʦ ʰʢʘʣʝ ʯʘʩʪʦʪ). 

ʇʨʠ ʩʢʘʥʠʨʦʚʘʥʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʫʥʢʮʠʠ ʠʟʤʝʨʝʥʠʡ ʧʦʚʳʰʘʶʱʠʭ ʪʦʯʥʦʩʪʴ, ʪʘʢʠʝ 
ʢʘʢ ʜʚʦʡʥʦʝ ʩʝʤʧʣʠʨʦʚʘʥʠʝ (ʩʤ. Setup ï Sampling) ʠ ʫʩʨʝʜʥʝʥʠʝ ʟʥʘʯʝʥʠʷ ʧʦ 4-ʤ 
ʠʟʤʝʨʝʥʠʷʤ (ʩʤ. Setup ï Filter (ʋʩʪʘʥʦʚʢʠ ʬʠʣʴʪʨʘ)) 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʵʪʦʪ ʨʝʞʠʤ ʧʦʟʚʦʣʷʝʪ ʧʝʨʠʦʜʠʯʝʩʢʠ ʯʝʨʝʟ ʟʘʜʘʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ 
ʚʨʝʤʝʥʠ ʩʦʭʨʘʥʷʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʚ ʬʘʡʣ. 

ɼʣʷ ʟʘʧʫʩʢʘ ʵʪʦʡ ʬʫʥʢʮʠʠ ʚʳʙʝʨʠʪʝ ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʦʪʫ, ʜʠʘʧʘʟʦʥ ʢʘʯʘʥʠʷ ʠ 
ʨʝʞʠʤ ʦʪʦʙʨʘʞʝʥʠʷ. 
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ʇʦʨʷʜʦʢ ʜʝʡʩʪʚʠʡ ʩʣʝʜʫʶʱʠʡ: 

ɺʚʝʜʠʪʝ ʠʤʷ ʬʘʡʣʘ. 

 

ɺʚʝʜʠʪʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʠʟʤʝʨʝʥʠʷ 
(ʦʪ 258 ʜʦ 1000) 

 

ɺʳʙʝʨʠʪʝ ʚʨʝʤʷ ʟʘʜʝʨʞʢʠ ʜʣʷ 
ʬʫʥʢʮʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʟʘʧʫʩʢʘ 
ʩʢʘʥʠʨʦʚʘʥʠʷ. 
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ɺ ʩʣʫʯʘʝ ʫʩʪʘʥʦʚʢʠ ʚʨʝʤʝʥʠ ʟʘʜʝʨʞʢʠ 
ʦʪʣʠʯʥʦʛʦ ʦʪ çNoneè ʥʘʯʥʝʪʩʷ 
ʦʙʨʘʪʥʳʡ ʦʪʩʯʝʪ ʚʨʝʤʝʥʠ. 

 

ɽʩʣʠ ʟʘʜʝʨʞʢʘ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ 
(ʚʳʙʨʘʥ ʧʫʥʢʪ çNoneè), ʥʘʞʤʠʪʝ 
ʢʥʦʧʢʫ [ƴ] ʜʣʷ ʟʘʧʫʩʢʘ ʠʣʠ ʢʥʦʧʢʫ [ƶ] 
ʜʣʷ ʦʪʢʘʟʘ ʦʪ ʧʨʦʜʦʣʞʝʥʠʷ ʧʨʦʮʝʩʩʘ. 

 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʮʝʩʩʘ 
ʩʢʘʥʠʨʦʚʘʥʠʷ ʘʥʘʣʠʟʘʪʦʨ ʟʘʧʠʰʝʪ 
ʨʝʟʫʣʴʪʘʪʳ ʚ ʫʢʘʟʘʥʥʳʡ ʬʘʡʣ. 

ɺʥʠʤʘʥʠʝ! ɺʨʝʤʷ ʩʢʘʥʠʨʦʚʘʥʠʷ ʚ 
ʜʘʥʥʦʤ ʨʝʞʠʤʝ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ 
ʦʙʳʯʥʦʛʦ. 

ɼʣʷ ʧʨʦʜʦʣʞʝʥʠʷ ʨʘʙʦʪʳ ʥʘʞʤʠʪʝ 
ʢʥʦʧʢʫ [ƶ]. 

 

2.12 ʉʥʠʤʢʠ ʵʢʨʘʥʘ 

ʊʝʢʫʱʠʡ ʚʠʜ ʵʢʨʘʥʘ ʤʦʞʝʪ ʙʳʪʴ ʩʦʭʨʘʥʝʥ ʢʘʢ bmp ʬʘʡʣ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ [ǒ]. ʇʦʩʣʝ 
ʵʪʦʛʦ ʙʫʜʝʪ ʧʨʝʜʣʦʞʝʥʦ ʚʚʝʩʪʠ ʠʤʷ ʬʘʡʣʘ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʠʤʷ ʠʤʝʝʪ ʚʠʜ 
ñsark_xxx.bmpò, ʛʜʝ xxx ʵʪʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʜʦʙʘʚʣʷʝʤʳʡ ʥʦʤʝʨ. ʇʦʣʴʟʦʚʘʪʝʣʴ 
ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʠʤʷ ʬʘʡʣʘ, ʠʩʧʦʣʴʟʫʷ ʜʞʦʡʩʪʠʢ ɺ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʚʳʜʝʣʝʥʥʦʛʦ 
ʩʠʤʚʦʣʘ ʠ ʜʞʦʡʩʪʠʢ ɺ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʧʦʟʠʮʠʠ ʚʳʙʦʨʘ ʩʠʤʚʦʣʘ. ɺʳʙʨʘʥʥʳʡ ʩʠʤʚʦʣ 
ʧʦʢʘʟʳʚʘʝʪʩʷ ʚ ʠʥʚʝʨʩʥʦʡ ʮʚʝʪʦʚʦʡ ʛʘʤʤʝ. 

ʂʥʦʧʢʘ [ƴ] ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʳʙʦʨ, ʥʘʞʘʪʠʝ ʣʶʙʦʡ ʜʨʫʛʦʡ ï ʦʪʤʝʥʷʝʪ. 
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ʉʦʭʨʘʥʝʥʥʳʝ ʩʢʨʠʥʰʦʪʳ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʩʤʦʪʨʝʥʳ ʯʝʨʝʟ ʢʦʤʘʥʜʳ çLoad Bitmap 
Fileè ʠʣʠ çBrowse Bitmapsè ʚ ʤʝʥʶ çFILEè. Cʢʨʠʥʰʦʪʳ ʤʦʞʥʦ ʦʪʢʨʳʪʴ ʠ ʥʘ ʈʉ, ʪ.ʢ. 
ʦʥʠ ʠʤʝʶʪ ʩʦʚʤʝʩʪʠʤʳʡ ʩ Windows bmp ʬʦʨʤʘʪ. 

ü ɺʥʠʤʘʥʠʝ: bmp ʬʘʡʣʳ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʘʟʤʝʨ (~48 ʠʣʠ  94 ʢɹ ʢʘʞʜʳʡ). 

2.13 ɺʳʙʦʨ ʚʠʜʘ ʨʘʙʦʪʳ 

ʇʨʠʙʦʨ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʨʘʙʦʪʳ. ɼʞʦʡʩʪʠʢʦʤ ɸ ʚʳʙʝʨʠʪʝ ʧʫʥʢʪ çMODEè ʠ 
ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ [ƴ].ʇʦʷʚʠʪʩʷ ʧʦʜʤʝʥʶ ʚʳʙʦʨʘ ʚʠʜʘ ʨʘʙʦʪʳ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ 
ʩʣʝʜʫʶʱʝʤ ʩʢʨʠʥʰʦʪʝ: 

 

 

ɼʞʦʡʩʪʠʢ ɺ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʙʦʨʘ ʚʠʜʘ ʨʘʙʦʪʳ. ɺʳʙʦʨ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 
ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ [ƴ]. ʅʘʞʘʪʠʝ ʣʶʙʦʡ ʜʨʫʛʦʡ ʢʥʦʧʢʠ ʦʪʤʝʥʷʝʪ ʚʳʙʦʨ. 

2.14 ʋʩʪʘʥʦʚʢʠ 

ʄʝʥʶ ʫʩʪʘʥʦʚʦʢ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧ ʢʦ ʚʩʝʤ ʫʩʪʘʥʦʚʢʘʤ SARK-110. ɼʞʦʡʩʪʠʢʦʤ 
ɸ ʚʳʙʝʨʠʪʝ ʧʫʥʢʪ çSETUPè ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ [ƴ]. ʇʦʷʚʠʪʩʷ ʧʦʜʤʝʥʶ ʫʩʪʘʥʦʚʦʢ, ʢʘʢ 
ʧʦʢʘʟʘʥʦ ʥʘ ʩʣʝʜʫʶʱʝʤ ʩʢʨʠʥʰʦʪʝ: 

 



  ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ 
 

 
ɺʝʨʩʠʷ 1.3.4 ʦʪ 21 ʠʶʣʷ 2017 ʛ.  - 27 - É Melchor Varela ï EA4FRB 
ʈʫʩʩʢʠʡ ʧʝʨʝʚʦʜ ʜʦ ver.1.1 - DL2KQ   2011 ï 2014 
ʀʩʧʨʘʚʣʝʥʦ ʠ ʜʦʧʦʣʥʝʥʦ ʦʪ ver.1.2 - RA6UAZ  2015 - 2017 

 

ɼʞʦʡʩʪʠʢ ɺ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʙʦʨʘ ʦʧʮʠʡ ʫʩʪʘʥʦʚʦʢ. ɺʳʙʦʨ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 
ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ [ƴ]. ʅʘʞʘʪʠʝ ʣʶʙʦʡ ʜʨʫʛʦʡ ʢʥʦʧʢʠ ʦʪʤʝʥʷʝʪ ʚʳʙʦʨ. 

Setup ï Rotate Screen (ʇʦʚʦʨʦʪ ʵʢʨʘʥʘ) 

ʀʩʧʦʣʴʟʫʷ ʵʪʫ ʦʧʮʠʶ ʤʦʞʥʦ ʧʝʨʝʚʝʨʥʫʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʵʢʨʘʥʝ ʜʣʷ ʫʜʦʙʩʪʚʘ 
ʩʯʠʪʳʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. 

ʀʩʧʧʦʣʴʟʫʡʪʝ ɼʞʦʡʩʪʠʢ B ʜʣʷ ʚʳʙʦʨʘ ʦʧʮʠʠ çRotate Screenè ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ [ƴ] 
ʜʣʷ ʧʦʚʦʨʦʪʘ ʵʢʨʘʥʘ. ʇʦʚʪʦʨʠʪʝ ʵʪʠ ʜʝʡʩʪʚʠʷ ʜʣʷ ʚʦʟʚʨʘʪʘ ʵʢʨʘʥʘ ʚ ʥʦʨʤʘʣʴʥʦʝ 
ʧʦʣʦʞʝʥʠʝ. 

Setup ï Calibration (ʂʘʣʠʙʨʦʚʢʠ) 

ʂʘʣʠʙʨʦʚʢʠ ʚʳʟʳʚʘʶʪʩʷ ʯʝʨʝʟ ʧʦʜʤʝʥʶ: 

 

 

Setup ï Calibration - OSL Calibration (OSL ʢʘʣʠʙʨʦʚʢʘ) 

ʉʤ. ʇʨʠʣʦʞʝʥʠʝ D: 

Setup ï Calibration - Frequency Calibration (ʂʘʣʠʙʨʦʚʢʘ ʯʘʩʪʦʪʳ) 

ʉʤ. ʇʨʠʣʦʞʝʥʠʝ E: 

Setup ï Calibration ï Detector (ʂʘʣʠʙʨʦʚʢʘ ʜʝʪʝʢʪʦʨʦʚ) 

ʉʤ. ʧʨʠʣʦʞʝʥʠʝ F: 
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Setup ï Calibration ï OSL Profile (ʇʨʦʬʠʣɹ OSL ʢʘʣʠʙʨʦʚʢʠ)  

ʉʤ. ʧʨʠʣʦʞʝʥʠʝ D: 

 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʚ ʟʘʜʘʥʥʳʭ ʛʨʘʥʠʮʘʭ ʜʠʘʧʘʟʦʥʦʚ ʜʦʩʪʫʧʥʳ 8 
ʧʨʦʬʠʣʝʡ OSL ʢʘʣʠʙʨʦʚʢʠ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʛʨʘʥʠʯʥʳʤʠ 
ʯʘʩʪʦʪʘʤʠ. ʂʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʠʟʤʝʨʝʥʠʷ ʚ ʢʘʞʜʦʤ ʠʟ ʧʨʦʬʠʣʝʡ ï 400. 

ʈʘʟʣʠʯʥʳʝ ʧʨʦʬʠʣʠ ʢʘʣʠʙʨʦʚʢʠ ʪʘʢʞʝ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʩʦʚʤʝʩʪʥʦ ʩ 
ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʠʟʤʝʨʠʪʝʣʴʥʳʤʠ ʢʘʙʝʣʷʤʠ, ʩʦʧʦʩʪʘʚʣʷʷ ʢʘʞʜʦʤʫ ʢʘʙʝʣʶ ʩʚʦʡ 
ʧʨʦʬʠʣʴ. 

Setup ï Run Mode (ʈʝʞʠʤ ʟʘʧʫʩʢʘ)  

 

 

ɼʦʩʪʫʧʥʦ ʜʚʘ ʨʝʞʠʤʘ ʟʘʧʫʩʢʘ: 

Continuous ï ʨʝʞʠʤ ʥʝʧʨʝʨʳʚʥʳʭ ʠʟʤʝʨʝʥʠʡ. 

Single Shot ï ʨʝʞʠʤ ʦʜʥʦʢʨʘʪʥʦʛʦ ʟʘʧʫʩʢʘ (ʟʘʧʫʩʢʘʝʪʩʷ ʢʥʦʧʢʦʡ ʉʪʘʨʪ-ʉʪʦʧ Ʒ||). 
ʕʪʦʪ ʨʝʞʠʤ ʙʦʣʝʝ ʫʜʦʙʝʥ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʥʝʢʦʪʦʨʳʭ ʠʟʤʝʨʝʥʠʡ ʠ ʢʨʦʤʝ ʪʦʛʦ 
ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʚʨʝʤʷ ʨʘʙʦʪʳ ʦʪ ʙʘʪʘʨʝʠ. 

Setup ï Scale (ʋʩʪʘʥʦʚʢʠ ʰʢʘʣʳ) 

ɺ ʧʨʠʙʦʨʝ ʠʤʝʝʪʩʷ ʯʝʪʳʨʝ ʨʝʞʠʤʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʘ ʰʢʘʣʳ Y: ʥʦʨʤʘʣʴʥʳʡ 
(Normal), ʚʳʩʦʢʠʡ (High), ʥʠʟʢʠʡ (Low) ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ (Auto). ɻʨʘʥʠʮʳ ʰʢʘʣ ʜʣʷ 
ʢʘʞʜʦʛʦ ʨʝʞʠʤʘ ʜʘʥʳ ʚ ʧʨʠʣʦʞʝʥʠʠ H. 

ɼʘʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ʜʝʡʩʪʚʫʝʪ ʚ ʨʝʞʠʤʘʭ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʛʨʘʬʠʢʦʚ ( Scalar Chart), 
ʧʦʣʝʚʦʤ (Field) ʠ ʤʥʦʛʦʜʠʘʧʘʟʦʥʥʦʤ (Multi-band). 
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Setup - Z0 (ʆʙʨʘʟʮʦʚʳʡ ʠʤʧʝʜʘʥʩ) 

ʕʪʘ ʫʩʪʘʥʦʚʢʘ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʩʪʘʥʜʘʨʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʢʦʪʦʨʦʛʦ ʚʳʯʠʩʣʷʝʪʩʷ ʂʉɺ ʠ ʦʪʨʘʞʝʥʠʷ. ʆʥʦ ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥʦ ʢʘʢ ʠʟ 
ʩʪʘʥʜʘʨʪʥʦʛʦ ʥʘʙʦʨʘ, ʪʘʢ ʠ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚʨʫʯʥʫʶ. 

 

 
 

 

Setup - Automatic Power Off (ɸʚʪʦʚʳʢʣʶʯʝʥʠʝ) 

ʋʩʪʘʥʦʚʢʘ ʚʨʝʤʝʥʠ, ʯʝʨʝʟ ʢʦʪʦʨʦʝ ʧʨʠʙʦʨ ʚʳʢʣʶʯʠʪʩʷ ʩʘʤ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 
ʘʢʪʠʚʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. 
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ʇʦʩʣʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʳʢʣʶʯʝʥʠʷ ʧʨʠʙʦʨ ʤʦʞʝʪ ʙʳʪʴ ʚʢʣʶʯʝʥ ʣʠʙʦ ʢʥʦʧʢʦʡ [ƴ], 
ʣʠʙʦ ʧʝʨʝʜʝʨʛʠʚʘʥʠʝʤ ʚʳʢʣʶʯʘʪʝʣʷ ʧʠʪʘʥʠʷ. 

Setup - Cable Type (ɺʳʙʦʨ ʪʠʧʘ ʢʘʙʝʣʷ) 

ɼʣʷ ʧʨʘʚʠʣʴʥʦʡ ʨʘʙʦʪʳ ʚ ʨʝʞʠʤʘʭ ʠʟʤʝʨʝʥʠʷ ʢʘʙʝʣʷ (Cable Test) ʠ ʜʦʙʘʚʣʝʥʠʷ - 
ʚʳʯʠʪʘʥʠʷ ʚʣʠʷʥʠʷ ʣʠʥʠʡ (Transmission Line Add/Subtract) ʜʦʣʞʥʳ ʙʳʪʴ 
ʫʩʪʘʥʦʚʣʝʥʳ ʢʦʨʨʝʢʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʢʘʙʝʣʷ. ɼʘʥʥʘʷ ʫʩʪʘʥʦʚʢʘ 
ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʢʘʙʝʣʴ ʠʣʠ ʠʟ ʠʤʝʶʱʝʛʦʩʷ ʩʧʠʩʢʘ, ʠʣʠ ʟʘʜʘʪʴ ʝʛʦ ʧʘʨʘʤʝʪʨʳ 
ʚʨʫʯʥʫʶ (ʩʤ. ʇʨʠʣʦʞʝʥʠʝ I. ʋʩʪʘʥʦʚʢʠ ʢʘʙʝʣʝʡ ʧʦʣʴʟʦʚʘʪʝʣʷ). 

 

 

Setup ï VSWR Circle (ʂʨʫʛ ʂʉɺ) 

ʕʪʘ ʫʩʪʘʥʦʚʢʘ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʠʪʴ ʜʠʘʤʝʪʨ çʧʨʠʮʝʣʴʥʦʛʦ ʢʨʫʛʘè ʥʘ ʜʠʘʛʨʘʤʤʝ 
ʉʤʠʪʘ. çʇʨʠʮʝʣʴʥʳʡ ʢʨʫʛè ʫʜʦʙʝʥ ʧʨʠ ʨʘʙʦʪʝ ʩ ʢʨʫʛʦʚʦʡ ʜʠʘʛʨʘʤʤʦʡ. ɺʩʸ, ʯʪʦ 
ʧʦʧʘʜʘʝʪ ʚʥʫʪʨʴ ʵʪʦʛʦ ʢʨʫʛʘ, ʠʤʝʝʪ ʂʉɺ ʤʝʥʴʰʝ, ʯʝʤ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʥʘʩʪʨʦʡʢʘʭ 
ʵʪʦʛʦ ʢʨʫʛʘ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʜʠʘʤʝʪʨ çʧʨʠʮʝʣʴʥʦʛʦ ʢʨʫʛʘè ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʂʉɺ = 2. 
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ʅʘ ʩʢʨʠʥʰʦʪʘʭ ʥʠʞʝ ʧʦʢʘʟʘʥ ʧʨʠʤʝʨ ʫʩʪʘʥʦʚʢʠ çʧʨʠʮʝʣʴʥʦʛʦ ʢʨʫʛaè ʥʘ ʂʉɺ = 5.0 

 

 

 

 

 

ʉʣʝʜʫʶʱʠʝ ʩʢʨʠʥʰʦʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʢʘʢ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʦʪʦʙʨʘʞʝʥʠʝ constant 
Q-lines ʩʦ ʟʥʘʯʝʥʠʝʤ Q ʨʘʚʥʳʤ 1 



  ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ 
 

 
ɺʝʨʩʠʷ 1.3.4 ʦʪ 21 ʠʶʣʷ 2017 ʛ.  - 32 - É Melchor Varela ï EA4FRB 
ʈʫʩʩʢʠʡ ʧʝʨʝʚʦʜ ʜʦ ver.1.1 - DL2KQ   2011 ï 2014 
ʀʩʧʨʘʚʣʝʥʦ ʠ ʜʦʧʦʣʥʝʥʦ ʦʪ ver.1.2 - RA6UAZ  2015 - 2017 

 

 

 

 

ʆʪʦʙʨʘʞʝʥʠʝ ʦʢʨʫʞʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʦʪʢʣʶʯʝʥʦ ʫʩʪʘʥʦʚʢʦʡ ʟʥʘʯʝʥʠʷ ʚ çNoneè. 

 

Setup ï Color Theme (ɺʳʙʦʨ ʮʚʝʪʦʚʦʡ ʪʝʤʳ) 

ʕʪʘ ʫʩʪʘʥʦʚʢʘ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʦʜʥʫ ʠʟ ʮʚʝʪʦʚʳʭ ʪʝʤ ʦʬʦʨʤʣʝʥʠʷ: ʩʝʨʥʫʶ 
(çBlackè) ʠʣʠ ʙʝʣʫʶ (çWhiteè). 
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ʕʪʦʪ ʩʢʨʠʥʰʦʪ ʧʦʢʘʟʳʚʘʝʪ ʙʝʣʫʶ ʪʝʤʫ: 

 

 

ɸ ɻʪʦʪ ï ʯʝʨʥʫʶ: 

 

Setup ï Plot Thickness (ʋʩʪʘʥʦʚʢʘ ʪʦʣʱʠʥʳ ʣʠʥʠʡ ʛʨʘʬʠʢʦʚ) 

ʕʪʘ ʫʩʪʘʥʦʚʢʘ ʚʳʙʠʨʘʝʪ ʪʦʣʱʠʥʫ ʣʠʥʠʠ ʛʨʘʬʠʢʦʚ: ʪʦʣʩʪʫʶ (çThickè) ʠʣʠ ʪʦʥʢʫʶ 
(çThinè). 

ɼʘʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ʥʝ ʨʘʙʦʪʘʝʪ ʚ ʧʦʣʝʚʦʤ (Field Mode), ʚ ʢʦʪʦʨʦʤ ʣʠʥʠʠ ʚʩʝʛʜʘ 
ʪʦʣʩʪʳʝ. 
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ʉʣʝʜʫʶʱʠʡ ʩʢʨʠʥʰʦʪ ʧʦʢʘʟʳʚʘʝʪ ʛʨʘʬʠʢ ʩ ʪʦʣʩʪʳʤʠ ʣʠʥʠʷʤʠ: 

 

ɸ ʟʜʝʩʴ ʣʠʥʠʠ ʛʨʘʬʠʢʘ ʪʦʥʢʠʝ: 

 

Setup ï Filter (ʋʩʪʘʥʦʚʢʠ ʬʠʣʴʪʨʘ) 

ʇʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʩʛʣʘʞʠʚʘʶʱʠʡ ʬʠʣʴʪʨ ʠ ʚʳʙʨʘʪʴ ʝʛʦ ʪʠʧ ʜʣʷ ʨʝʞʠʤʦʚ 
ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʛʨʘʬʠʢʦʚ ( Scalar Chart), ʜʠʘʛʨʘʤʤʳ ʉʤʠʪʘ (Smith Chart), ʧʦʣʝʚʦʛʦ 
(Field) ʠ ʤʥʦʛʦʜʠʘʧʘʟʦʥʥʦʛʦ (Multi-band). 
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ʋʩʨʝʜʥʷʶʱʠʡ (çAverageè) ʬʠʣʴʪʨ ʧʦʥʠʞʘʝʪ ʧʦʤʝʭʠ, ʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʷ 
ʠʟʤʝʨʝʥʠʷ. ɼʣʷ ʢʘʞʜʦʡ ʯʘʩʪʦʪʳ ʠʟʤʝʨʝʥʠʝ ʧʨʦʚʦʜʠʪʩʷ 4 ʨʘʟʘ, ʘ ʟʘʪʝʤ ʧʨʦʚʦʜʠʪʩʷ 
ʫʩʨʝʜʥʝʥʠʝ. ʆʪʥʦʰʝʥʠʝ ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ ʢ ʧʦʤʝʭʘʤ ʚʦʟʨʘʩʪʘʝʪ ʚʜʚʦʝ ʧʦ 
ʥʘʧʨʷʞʝʥʠʶ. 

ʉʛʣʘʞʠʚʘʶʱʠʡ (çSmoothingè) ʬʠʣʴʪʨ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʢʘʞʜʦʡ ʪʦʯʢʠ ʙʝʨʝʪ ʚ ʨʘʩʯʝʪ 
ʟʥʘʯʝʥʠʝ ʧʨʝʜʳʜʫʱʝʡ, ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʨʝʟʢʠʝ ʩʢʘʯʢʠ ʛʨʘʬʠʢʘ. ʉʢʦʨʦʩʪʴ ʠʟʤʝʨʝʥʠʷ 
ʧʨʠ ʵʪʦʤ ʬʠʣʴʪʨʝ ʥʝ ʧʘʜʘʝʪ, ʥʦ ʤʦʞʝʪ ʧʦʥʠʞʘʪʴʩʷ ʪʦʯʥʦʩʪʴ. 

ü ʉʛʣʘʞʠʚʘʶʱʝʡ ʬʠʣʴʪʨ ʤʦʞʝʪ ʠʩʢʘʞʘʪʴ ʛʨʘʬʠʢʠ, ʥʘ ʢʦʪʦʨʳʭ ʚʝʣʠʯʠʥʘ 
ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʨʝʟʢʦ ʤʝʥʷʝʪʩʷ. ɽʩʣʠ ʝʩʪʴ ʩʦʤʥʝʥʠʷ, ʦʪʢʣʶʯʘʡʪʝ ʝʛʦ. 

Setup ï Sampling (ʊʦʯʥʦʩʪʴ ʩʢʘʥʠʨʦʚʘʥʠʷ) 

ʕʪʘ ʫʩʪʘʥʦʚʢʘ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪɹ ʦʜʠʥ ʠʟ ʨʝʞʠʤʦʚ ʩʢʘʥʠʨʦʚʘʥʠʷ: çNormalè, 
çDoubleè, çNormal / Res. 1/2è, çNormal / Res. 1/4è and çNormal / Res. 1/8è.  

ʆʙʳʯʥʳʡ (çNormalè) ʫʩʪʘʥʦʚʣʝʥ ʧʦ ʫʤʦʣʯʘʥʠʶ ʠ ʧʦʜʭʦʜʠʪ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ 
ʩʣʫʯʘʝʚ. ʇʨʠ ʫʜʚʦʝʥʥʦʡ ʪʦʯʥʦʩʪʠ (çDoubleè) ʚʦʟʨʘʩʪʘʝʪ ʯʠʩʣʦ ʪʦʯʝʢ ʠʟʤʝʨʝʥʠʷ ʠ 
ʪʦʯʥʦʩʪʴ, ʥʦ ʩʥʠʞʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʦʚ. ʕʪʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 
ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʛʨʘʬʠʢʦʚ ʤʘʣʳʭ ʚʝʣʠʯʠʥ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ 
ʚʳʙʦʨʦʤ ʰʢʘʣʳ. 

ʆʩʪʘʣʴʥʳʝ ʨʝʞʠʤʳ ʧʦʭʦʞʠ ʥʘ ʦʙʳʯʥʳʡ, ʥʦ ʩʢʦʨʦʩʪʴ ʩʢʘʥʠʨʦʚʘʥʠʷ ʙʳʩʪʨʝʝ, 
ʧʦʩʢʦʣʴʢʫ ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʠʟʤʝʨʝʥʠʷ ʫʤʝʥʴʰʝʥʦ ʚ 2, 4 ʠʣʠ 8 ʨʘʟ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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Setup ï Buzzer (ɿʚʫʢʦʚʳʝ ʩʠʛʥʘʣʳ) 

ʕʪʘ ʫʩʪʘʥʦʚʢʘ ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʟʚʫʢʦʚʳʤʠ ʩʠʛʥʘʣʘʤʠ ʘʥʘʣʠʟʘʪʦʨʘ. 

Enabled ï ʈʘʟʨʝʰʠʪʴ ʚʩʝ ʟʚʫʢʦʚʳʝ ʩʠʛʥʘʣʳ. 

Disable Key Click ï ɿʘʧʨʝʪʠʪʴ ʟʚʫʢʦʚʳʝ ʩʠʛʥʘʣʳ ʦʪ ʥʘʞʘʪʠʷ ʢʣʘʚʠʰ ʫʧʨʘʚʣʝʥʠʷ. 
ɿʚʫʢʦʚʳʝ ʩʠʛʥʘʣʳ ʧʨʝʜʫʧʨʝʞʜʝʥʠʡ ʠ ʦʰʠʙʦʢ ʦʩʪʘʶʪʩʷ ʘʢʪʠʚʥʳʤʠ 

Disable All ï ʆʪʢʣʶʯʠʪʴ ʚʩʝ ʟʚʫʢʦʚʳʝ ʩʠʛʥʘʣʳ. 

 

 

Setup ï Backlight (ʇʦʜʩʚʝʪʢʘ ʵʢʨʘʥʘ) 

ʕʪʘ ʫʩʪʘʥʦʚʢʘ ʧʦʟʚʦʣʷʝʪ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʷʨʢʦʩʪʴ ʧʦʜʩʚʝʪʢʠ ʵʢʨʘʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʫʨʦʚʥʷ ʦʩʚʝʱʝʥʥʦʩʪʠ. ɼʦʩʪʫʧʥʳ ʫʨʦʚʥʠ ʦʪ 1 (ʩʘʤʳʡ ʪʝʤʥʳʡ) ʜʦ 10 (ʩʘʤʳʡ 
ʷʨʢʠʡ). 
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Setup ï Units (ɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ) 

ʕʪʘ ʦʧʮʠʷ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʨʷʪʴ ʨʘʩʩʪʦʷʥʠʷ ʚ ʤʝʪʨʘʭ ʠʣʠ ʬʫʪʘʭ 

 

 

Setup ï Stubs (ʆʪʨʝʟʢʠ) 

ʕʪʘ ʥʘʩʪʨʦʡʢʘ ʧʦʟʚʦʣʷʝʪ ʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʜʦʣʶ ʜʣʠʥʳ ʚʦʣʥʳ ʠ ʢʦʵʬʬʠʮʠʝʥʪ 
ʫʢʦʨʦʯʝʥʠʷ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʦʪʨʝʟʢʦʚ ʢʘʙʝʣʴʥʳʭ ʣʠʥʠʡ. (ʩʤ. ʨʘʟʜʝʣ 4.3) 
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Setup ï Main Menu (ɻʣʘʚʥʦʝ ʄʝʥʶ) 

ʕʪʘ ʦʧʮʠʷ ʧʦʟʚʦʣʷʝʪ ʩʨʳʚʘʪ / ʧʦʢʘʟʳʚʘʪ ɻʣʘʚʥʦʝ ʄʝʥʶ. 

 

 

Setup ï Reset to Factory Defaults (ʉʙʨʦʩ ʚ ʟʘʚʦʜʩʢʠʝ ʫʩʪʘʥʦʚʢʠ) 

ʕʪʘ ʦʧʮʠʷ ʩʙʨʘʩʳʚʘʝʪ ʚʩʝ ʫʩʪʘʥʦʚʢʠ ʚ ʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ. 
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ʆʧʮʠʦʥʘʣʴʥʦ ʚʦʟʤʦʞʥʦ ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʬʣʵʰ-ʜʠʩʢʘ. ʅʘʞʘʪʠʝ 
ʢʥʦʧʢʠ [ƴ], ʟʘʧʫʩʪʠʪ ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ ʜʠʩʢʘ, ʣʶʙʘʷ ʜʨʫʛʘʷ ʧʨʦʜʦʣʞʠʪ ʜʠʘʣʦʛ 
ʩʙʨʦʩʘ ʙʝʟ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ. 

ʅʘʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʦʭʨʘʥʠʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʬʘʡʣʳ ʥʘ ʢʦʤʧʴʶʪʝʨʝ 
ʧʝʨʝʜ ʬʦʨʤʘʪʠʨʦʚʘʥʠʝʤ, ʧʦʩʢʦʣʴʢʫ ʚʩʝ ʩʦʜʝʨʞʠʤʦʝ ʚʥʫʪʨʝʥʥʝʛʦ ʬʣʵʰ-ʜʠʩʢʘ 
ʙʫʜʝʪ ʫʜʘʣʝʥʦ. ɹʫʜʫʪ ʩʦʭʨʘʥʝʥʳ ʪʦʣʴʢʦ ʬʘʡʣʳ ʢʘʣʠʙʨʦʚʢʠ ʜʝʪʝʢʪʦʨʦʚ 
(detcalib.dat) ʠ ʪʝʢʫʱʝʛʦ ʧʨʦʬʠʣʷ OSL ʢʘʣʠʙʨʦʚʢʠ. 

 

 

 

 

Setup ï About (ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʫʩʪʨʦʡʩʪʚʝ) 

ʕʪʦʪ ʵʢʨʘʥ ʧʦʢʘʟʳʚʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʠʙʦʨʝ, ʘʚʪʦʨʝ, ʥʦʤʝʨ ʚʝʨʩʠʠ 
ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʤʷʪʠ. 
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3 ʈʝʞʠʤʳ ʨʘʙʦʪʳ 

3.1 ʈʝʞʠʤ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʛʨʘʬʠʢʦʚ (Scalar Chart) 

 

 

1 ʆʙʣʘʩʪʴ ʛʨʘʬʠʢʦʚ 9.   ʆʙʨʘʟʮʦʚʳʡ ʠʤʧʝʜʘʥʩ 

2 ɻʨʘʬʠʢʠ 10 ʀʤʷ ʧʨʦʬʠʣʷ ʢʘʣʠʙʨʦʚʢʠ 

3 ʄʘʨʢʝʨʳ 11 ʋʩʪʘʥʦʚʢʠ ʬʠʣʴʪʨʘ 

4 ʆʙʦʟʥʘʯʝʥʠʝ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ 12 ʋʩʪʘʥʦʚʢʠ ʨʘʟʨʝʰʝʥʠʷ 

5 ʆʙʦʟʥʘʯʝʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ 13 ʉʪʘʪʫʩ ʢʘʣʠʙʨʦʚʢʠ 

6 ɺʳʜʝʣʝʥʥʳʡ ʧʫʥʢʪ ʤʝʥʶ 14 ʉʦʩʪʦʷʥʠʝ ʠʟʤʝʨʝʥʠʷ 

7 ʀʥʬʦʨʤʘʮʠʷ ʦ ʤʘʨʢʝʨʘʭ 15 ʉʪʘʪʫʩ USB/ʘʢʢʫʤʫʣʷʪʦʨʘ 

8 ɼʣʠʥʘ ʣʠʥʠʠ ʧʝʨʝʜʘʯʠ  

 

ʈʝʞʠʤ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʛʨʘʬʠʢʦʚ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʨʷʪʴ ʠʤʧʝʜʘʥʩʳ ʘʥʪʝʥʥ, ʣʠʥʠʡ 
ʧʝʨʝʜʘʯʠ, ɺʏ ʫʩʪʨʦʡʩʪʚ. ɸʥʘʣʠʟʘʪʦʨ ʧʨʦʠʟʚʦʜʠʪ ʠʟʤʝʨʝʥʠʷ ʚ ʟʘʜʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ 
ʯʘʩʪʦʪ, ʦʧʨʝʜʝʣʷʝʤʦʤ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʦʪʦʡ ʠ ʧʦʣʦʩʦʡ ʢʘʯʘʥʠʷ. ɼʚʘ ʚʳʙʨʘʥʥʳʭ 
ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʘ ʚʳʚʦʜʷʪʩʷ ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ ʚ ɼʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. 
ɼʚʘ ʚʝʨʪʠʢʘʣʴʥʳʭ ʤʘʨʢʝʨʘ ʧʝʨʝʤʝʱʘʶʪʩʷ ʢʘʢ ʚʨʫʯʥʫʶ, ʪʘʢ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʆʥʠ 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ ʥʘ ʛʨʘʬʠʢʘʭ. ʀʭ ʧʦʟʠʮʠʠ ʤʦʛʫʪ 
ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʢʘʢ ʚʨʫʯʥʫʶ, ʪʘʢ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦ ʟʘʜʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ. 

ɼʣʷ ʚʢʣʶʯʝʥʠʷ ʵʪʦʛʦ ʨʝʞʠʤʘ ʠʩʧʦʣʴʟʫʡʪʝ ʜʞʦʡʩʪʠʢ A ʠ ʚʳʙʝʨʠʪʝ ʧʫʥʢʪ çMODEè ʚ 
ʛʣʘʚʥʦʤ ʤʝʥʶ. ɿʘʪʝʤ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ [ƴ] ʜʣʷ ʘʢʪʠʚʘʮʠʠ ʧʦʜʤʝʥʶ, ʜʞʦʡʩʪʠʢʦʤ ɺ 
ʚʳʙʝʨʠʪʝ ʧʫʥʢʪ çScalar Chartè ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ [ƴ]. 

ɸʥʘʣʠʟʘʪʦʨ ʧʨʦʠʟʚʦʜʠʪ ʠʟʤʝʨʝʥʠʷ ʠ ʩʪʨʦʠʪ ʛʨʘʬʠʢʠ ʥʝʧʨʝʨʳʚʥʦ, ʝʩʣʠ ʨʝʞʠʤ 
ʠʟʤʝʨʝʥʠʡ (çRun Modeè) ʠʟ ʤʝʥʶ çSETUPè ʫʩʪʘʥʦʚʣʝʥ ʥʝʧʨʝʨʳʚʥʳʤ 
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(çContinuousè), ʥʦ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʦʩʪʘʥʦʚʣʝʥʳ, ʘ ʧʦʪʦʤ ʚʥʦʚʴ ʟʘʧʫʱʝʥʳ ʢʥʦʧʢʦʡ 
çʉʪʘʨʪ/ʉʪʦʧè [Ʒ||]. 

ɽʩʣʠ ʨʝʞʠʤ ʠʟʤʝʨʝʥʠʡ (çRun Modeè) ʠʟ ʤʝʥʶ çSETUPè ʫʩʪʘʥʦʚʣʝʥ ʦʜʠʥʦʯʥʳʤ 
(çSingle Shotè), ʧʨʦʮʝʩʩ ʠʟʤʝʨʝʥʠʷ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦ ʟʘʚʝʨʰʝʥʠʠ ʧʦʣʥʦʛʦ 
ʧʨʦʭʦʜʘ ʧʦ ʟʘʜʘʥʥʦʤʫ ʜʠʘʧʘʟʦʥʫ. ɼʣʷ ʟʘʧʫʩʢʘ ʥʦʚʦʛʦ ʮʠʢʣʘ ʠʟʤʝʨʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ 
ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʉʪʘʨʪ/ʉʪʦʧè [Ʒ||]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʭʨʘʥʷʪʩʷ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʧʘʤʷʪʠ ʠ ʚʳʚʦʜʷʪʩʷ ʥʘ ʜʠʩʧʣʝʡ ʜʣʷ 
ʘʥʘʣʠʟʘ. ʇʨʦʮʝʩʩ ʠʟʤʝʨʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʫʱʝʥ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʥʘʞʘʪʠʝʤ 
ʢʥʦʧʢʠ çʉʪʘʨʪ/ʉʪʦʧè [Ʒ||]. ʀʟʤʝʨʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩʦʭʨʘʥʝʥʳ ʚʦ 
ʚʥʫʪʨʝʥʥʶʶ ʧʘʤʷʪʴ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ çSave Screenè [ƴ] ʠ ʚʳʚʝʜʝʥʳ ʥʘ ʜʠʩʧʣʝʡ 
ʧʦʟʜʥʝʝ ʠʩʧʦʣʴʟʫʷ ʨʘʟʣʠʯʥʳʝ ʦʧʮʠʠ ʤʝʥʶ çFILEè. 
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3.2 ʂʨʫʛʦʚʘʷ ʜʠʘʛʨʘʤʤʘ ʉʤʠʪʘ (Smith Chart) 

 

 

1 ʆʙʣʘʩʪʴ ʛʨʘʬʠʢʦʚ 9   ʆʙʨʘʟʮʦʚʳʡ ʠʤʧʝʜʘʥʩ 

2 ɻʨʘʬʠʢ 10 ʀʤʷ ʧʨʦʬʠʣʷ ʢʘʣʠʙʨʦʚʢʠ 

3 ʄʘʨʢʝʨʳ 11 ʋʩʪʘʥʦʚʢʠ ʬʠʣʴʪʨʘ 

4 ʂʨʫʛ ʧʦʩʪʦʷʥʥʦʛʦ ʠʤʧʝʜʘʥʩʘ 12 ʋʩʪʘʥʦʚʢʠ ʨʘʟʨʝʰʝʥʠʷ 

5 ʅʘʯʘʣʴʥʘʷ ʠ ʢʦʥʝʯʥʘʷ ʯʘʩʪʦʪʳ 13 ʉʪʘʪʫʩ ʢʘʣʠʙʨʦʚʢʠ 

6 ɸʢʪʠʚʥʳʡ ʧʫʥʢʪ ɻʣʘʚʥʦʛʦ ʄʝʥ ʁ 14 ʉʦʩʪʦʷʥʠʝ ʠʟʤʝʨʝʥʠʷ 

7 ʀʥʬʦʨʤʘʮʠʷ ʦ ʤʘʨʢʝʨʘʭ 15 ʉʪʘʪʫʩ USB/ʘʢʢʫʤʫʣʷʪʦʨʘ 

8 ɼʣʠʥʘ ʣʠʥʠʠ ʧʝʨʝʜʘʯʠ  

 

ʈʝʞʠʤ ʢʨʫʛʦʚʦʡ ʜʠʘʛʨʘʤʤʳ ʉʤʠʪʘ ʚʦ ʤʥʦʛʦʤ ʘʥʘʣʦʛʠʯʝʥ ʨʝʞʠʤʫ ʧʨʷʤʦʫʛʦʣʴʥʳʭ 
ʛʨʘʬʠʢʦʚ, ʥʦ ʚ ʜʘʥʥʦʤ ʨʝʞʠʤʝ ʩʪʨʦʠʪʩʷ ʧʦʣʷʨʥʳʡ ʛʨʘʬʠʢ ʢʦʤʧʣʝʢʩʥʦʛʦ 
ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʨʘʞʝʥʠʷ. 

ɼʣʷ ʚʢʣʶʯʝʥʠʷ ʵʪʦʛʦ ʨʝʞʠʤʘ ʠʩʧʦʣʴʟʫʡʪʝ ʜʞʦʡʩʪʠʢ A ʠ ʚʳʙʝʨʠʪʝ ʧʫʥʢʪ çMODEè ʚ 
ʛʣʘʚʥʦʤ ʤʝʥʶ. ɿʘʪʝʤ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ [ƴ] ʜʣʷ ʘʢʪʠʚʘʮʠʠ ʧʦʜʤʝʥʶ, ʜʞʦʡʩʪʠʢʦʤ ɺ 
ʚʳʙʝʨʠʪʝ ʧʫʥʢʪ çSmith Chartè ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ [ƴ]. 

ʂʘʢ ʠ ʚ ʨʝʞʠʤʝ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʛʨʘʬʠʢʦʚ ʠʟʤʝʨʝʥʠʷ ʚʳʧʦʣʥʷʶʪʩʷ ʥʝʧʨʝʨʳʚʥʦ 
(çContinuousè) ʠʣʠ ʦʜʥʦʢʨʘʪʥʦ (çSingle Shotè) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʦʨʘ ʨʝʞʠʤʘ 
ʠʟʤʝʨʝʥʠʡ (çRun Modeè) ʠʟ ʤʝʥʶ çSETUPè, ɿʘʧʫʩʢ ʠʣʠ ʦʩʪʘʥʦʚʢʘ ʧʨʦʮʝʩʩʘ 
ʠʟʤʝʨʝʥʠʡ ʧʨʦʠʟʚʦʜʷʪʩʷ ʢʥʦʧʢʦʡ çʉʪʘʨʪ/ʉʪʦʧè [Ʒ||]. 

ɻʨʘʬʠʢ ʢʦʤʧʣʝʢʩʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʨʘʞʝʥʠʷ ʦʢʨʘʰʝʥ ʚ ʜʚʘ ʮʚʝʪʘ: ʟʝʣʝʥʳʡ 
ʫʯʘʩʪʦʢ ʦʪʦʙʨʘʞʘʝʪ ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʨʘʞʝʥʠʷ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʥʠʞʝ 
ʮʝʥʪʨʘʣʴʥʦʡ, ʘ ʢʨʘʩʥʳʡ ï ʚʳʰʝ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʦʪʳ ʚʳʙʨʘʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ. ʕʪʦ 


























































































































