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Welcome 

¢Ƙŀƴƪ ȅƻǳ ŦƻǊ ǇǳǊŎƘŀǎƛƴƎ Qsep {ŜǊƛŜǎ ŎŀǇƛƭƭŀǊȅ ŜƭŜŎǘǊƻǇƘƻǊŜǎƛǎ ǎȅǎǘŜƳΦ bƻǿ ȅƻǳ Ŏŀƴ 

ŜȄǇŜǊƛŜƴŎŜ ǘƘƛǎ ƘƛƎƘπǇŜǊŦƻǊƳŀƴŎŜΣ ŦǳƭƭȅπŀǳǘƻƳŀǘŜŘ ŀƴŘ ŜŀǎȅπǘƻπǳǎŜ ǎȅǎǘŜƳΦ 

Copyright and Trademarks 

/ƻǇȅǊƛƎƘǘ ϭ.ƛhǇǘƛŎ LƴŎΦ  

!ƭƭ ǊƛƎƘǘǎ ǊŜǎŜǊǾŜŘΦ wŜǇǊƻŘǳŎǘƛƻƴΣ ŀŘŀǇǘŀǘƛƻƴΣ ƻǊ ǘǊŀƴǎƭŀǘƛƻƴ ƻŦ ǘƘƛǎ Ƴŀƴǳŀƭ ƛǎ 

ǇǊƻƘƛōƛǘŜŘ ǿƛǘƘƻǳǘ ǇǊƛƻǊ ǿǊƛǘǘŜƴ ǇŜǊƳƛǎǎƛƻƴ ƻŦ .ƛhǇǘƛŎ LƴŎΦΣ ŜȄŎŜǇǘ ŀǎ ŀƭƭƻǿŜŘ ǳƴŘŜǊ 

ǘƘŜ ŎƻǇȅǊƛƎƘǘ ƭŀǿǎΦ 

Qsepϰ ŀƴŘ Q-Analyzerϰ ŀǊŜ ǊŜƎƛǎǘŜǊŜŘ ǘǊŀŘŜƳŀǊƪǎ ƻŦ .ƛhǇǘƛŎ LƴŎΦ 

aƛŎǊƻǎƻŦǘ ²ƛƴŘƻǿǎ ƛǎ ǊŜƎƛǎǘŜǊŜŘ ǘǊŀŘŜƳŀǊƪǎ ƻŦ aƛŎǊƻǎƻŦǘ /ƻǊǇƻǊŀǘƛƻƴΦ 

tǊƻŘǳŎǘ ŀƴŘ ŎƻƳǇŀƴȅ ƴŀƳŜǎ ƭƛǎǘŜŘ ŀǊŜ ǘǊŀŘŜƳŀǊƪǎ ƻǊ ǘǊŀŘŜ ƴŀƳŜǎ ƻŦ ǘƘŜƛǊ ǊŜǎǇŜŎǘƛǾŜ 

ŎƻƳǇŀƴƛŜǎΦ 

 

Symbols of Qsep Series 
Symbol Description 

 

 

CE mark for European Conformity.  

 

 

FCC mark of the United States Federal Communications Commission. 

 

 

Underwriters Laboratories (UL LLC) Safety Certification 
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Limitation of Liability 
Qsep SeriesΣ Q-Analyzerϰ software, and all related reagents are designed for the use of 

electrophoresis analysis in general biochemistry laboratory. If you use it for profit, 

diagnosis, or other non-research purposes experiments, the company is not responsible 

for the accuracy and reliability of the result and the safety of operation. 

 

BEFORE ATTEMPTING TO OPERATE THE INSTRUMENT, READ ALL PRODUCT 

MANUALS AND FOLLOW THE INSTRUCTIONS. 

 

BiOptic Inc. assumes no liability whatsoever for any personal injury, property damage, 

or other loss resulting from not complying or familiar with the manuals, or improper 

operation of the devices. 

Applications 

DŜƴŜǘƛŎ tǊƻŦƛƭŜ {ŎǊŜŜƴƛƴƎ 

!ƳǇƭƛŦƛŜŘ CǊŀƎƳŜƴǘ [ŜƴƎǘƘ tƻƭȅƳƻǊǇƘƛǎƳǎ 

.ŀŎǘŜǊƛŀƭκ±ƛǊŀƭ DŜƴƻǘȅǇƛƴƎ ŀƴŘ LŘŜƴǘƛŦƛŎŀǘƛƻƴ 

5b! CǊŀƎƳŜƴǘκt/w tǊƻŘǳŎǘ !ƴŀƭȅǎƛǎ 

wŀǇƛŘ !ƴŀƭȅǎƛǎ ƻŦ DŜƴƻƳƛŎ 5b! {ŀƳǇƭŜǎ 

wb! !ƴŀƭȅǎƛǎ 

tǊƻǘŜƛƴ !ƴŀƭȅǎƛǎ 

Packing List 

9ŀŎƘ Qsepϰ {ŜǊƛŜǎ LƴǎǘǊǳƳŜƴǘ ǇŀŎƪŀƎŜ ŎƻƳŜǎ ǿƛǘƘ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

Qsepϰ /9 LƴǎǘǊǳƳŜƴǘ 

Qsepϰ {ǘŀƴŘŀǊŘ ŀƴŘ IƛƎƘ ǊŜǎƻƭǳǘƛƻƴ ŎŀǊǘǊƛŘƎŜ Yƛǘ ό/млрнллύ 

tƻǿŜǊ /ƻǊŘ ǿƛǘƘ !ŘŀǇǘŜǊ 

¦{. /ŀōƭŜ 

{ƻŦǘǿŀǊŜ YŜȅ ό.ŀǎƛŎ ŜŘƛǘƛƻƴύ 

Lƴǎǘŀƭƭŀǘƛƻƴ 5ƛǎŎ ƛƴŎƭǳŘƛƴƎ Q-Analyzerϰ ŀƴŘ Qsepϰ hǇŜǊŀǘƛƻƴ aŀƴǳŀƭ 

ϝbƻǘŜΥ ¢ƘŜ {ƻŦǘǿŀǊŜ ƪŜȅ Ŏƻƴǘŀƛƴǎ уD. ǎǘƻǊŀƎŜ ǎǇŀŎŜΣ Q-Analyzerϰ ŀƴŘ Qsepϰ {ŜǊƛŜǎ 

hǇŜǊŀǘƛƻƴ aŀƴǳŀƭΣ ƛƴŎƭǳŘƛƴƎ IŀǊŘǿŀǊŜ ǾŜǊǎƛƻƴ ŀƴŘ {ƻŦǘǿŀǊŜ ǾŜǊǎƛƻƴΦ   
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Cautions 

Qsepϰ {ŜǊƛŜǎ ŀǊŜ ŎŀǇƛƭƭŀǊȅ ŜƭŜŎǘǊƻǇƘƻǊŜǎƛǎ ƛƴǎǘǊǳƳŜƴǘǎ ŘǊƛǾŜƴ ōȅ ƘƛƎƘ ǾƻƭǘŀƎŜΦ  

/ŀǊŜŦǳƭƭȅ ǊŜŀŘ ŀƴŘ ǘƘƻǊƻǳƎƘƭȅ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƛƴǎǘǊǳŎǘƛƻƴǎ ǘƻ Ƴŀƛƴǘŀƛƴ ǘƘŜ 

ƛƴǘŜƎǊƛǘȅ ƻŦ ǘƘŜ ŜǉǳƛǇƳŜƴǘΣ ǘƘŜ ǊŜƭƛŀōƛƭƛǘȅ ƻŦ ǊŜǎǳƭǘǎΣ ŀƴŘ ǘƘŜ ǎŀŦŜǘȅ ƻŦ ƻǇŜǊŀǘƛƻƴΦ  

YŜŜǇ Qsepϰ {ŜǊƛŜǎ ŀǿŀȅ ŦǊƻƳ ƻǘƘŜǊ ŜƭŜŎǘǊƻƴƛŎ ŘŜǾƛŎŜ ŀƴŘ ǾƻƭǘŀƎŜ ǎƻǳǊŎŜǎΦ 

 

1. hƴƭȅ ǘƘŜ ŎƻƳǇƻƴŜƴǘǎ ŀƴŘ ŎƻƴǎǳƳŀōƭŜǎ ǇǊƻǾƛŘŜŘ ōȅ .ƛhǇǘƛŎ LƴŎΦ ŀǊŜ 

ǎǳƎƎŜǎǘŜŘ ǘƻ ǳǎŜΦ 

2. 5h bh¢ ǇŜǊŦƻǊƳ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŀŎǘƛƻƴǎΥ 

¶ 5ƛǎŀǎǎŜƳōƭŜ Qsepϰ {ŜǊƛŜǎ ƛƴǎǘǊǳƳŜƴǘ ŀƴŘ ƛǘǎ ŀǎǎƻŎƛŀǘŜŘ ǇŀǊǘǎ 

¶ .ǳƳǇǎ ƻǊ Ƨƻƭǘǎ ǘƻ Qsepϰ {ŜǊƛŜǎ  

¶ aƻǾŜ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ƻǊ ǊŜƳƻǾŜ ŀƴȅ ŎƻƴƴŜŎǘŜŘ ŜȄǘŜǊƴŀƭ ŜǉǳƛǇƳŜƴǘΣ 

ǎǳŎƘ ŀǎ ŎƻƳǇǳǘŜǊǎ ŀƴŘ ŀƛǊ ǇǳƳǇǎΣ ǿƘƛƭŜ Qsepϰ {ŜǊƛŜǎ ŀǊŜ ƛƴ ŀŎǘƛƻƴ 

¶ hǇŜƴ ǘƘŜ ǎŀƳǇƭŜ ŘƻƻǊ ƻǊ ŎŀǊǘǊƛŘƎŜ ŘƻƻǊ ǿƘƛƭŜ Qsepϰ {ŜǊƛŜǎ ŀǊŜ ƛƴ 

ŀŎǘƛƻƴ 

¶ wŜƳƻǾŜ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ǿƘƛƭŜ Qsepϰ {ŜǊƛŜǎ ŀǊŜ ƛƴ ŀŎǘƛƻƴ 

¶ tƻǿŜǊ ƻŦŦ Qsepϰ {ŜǊƛŜǎ ōŜŦƻǊŜ ŎƻƴŦƛǊƳƛƴƎ Qsepϰ {ŜǊƛŜǎ ŀǊŜ ƛƴŀŎǘƛǾŜ 

3. {ǘƻǊŜ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ǳǇǊƛƎƘǘΤ Řƻ ƴƻǘ ƭŀȅ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ƻƴ ŀ ǘŀōƭŜ ƘƻǊƛȊƻƴǘŀƭƭȅ ƻǊ 

ǇƭŀŎŜ ƛǘ ǳǇǎƛŘŜ ŘƻǿƴΦ 

4. {ǘƻǊŜ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ƛƴ ǘƘŜ ŎŀƭƳπǎƘŜƭƭ ŎƻƴǘŀƛƴŜǊ ό/ŀǊǘǊƛŘƎŜ ƴŜŜŘǎ ǘƻ ōŜ ǎǘƻǊŜŘ 

ƛƴ ŀ ǇǊƻǇŜǊ ŜƴǾƛǊƻƴƳŜƴǘ ŀǎ ǘƘŜ ƛƴǎǘǊǳŎǘƛƻƴǎ ƻŦ ŎŀǊǘǊƛŘƎŜ ǳƴǇŀŎƪƛƴƎ ƎǳƛŘŜ ǘƻ 

ƳŀƛƴǘŀƛƴƛƴƎ ƛǘǎ ƭƛŦŜǘƛƳŜ ŀƴŘ ǉǳŀƭƛǘȅύΦ 

5. 9ƴǎǳǊŜ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ƛǎ ǘŀƪƛƴƎ ƻǳǘ ŦǊƻƳ Qsepϰ {ŜǊƛŜǎ ōŜŦƻǊŜ ǎƘǳǘǘƛƴƎ Řƻǿƴ ƻǊ 

ŘƛǎŎƻƴƴŜŎǘƛƴƎ ƛƴǎǘǊǳƳŜƴǘΦ hǊ ŜƴǎǳǊŜ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ƛǎ ǇƭŀŎŜŘ ŀǘ t!wY Ǉƻǎƛǘƛƻƴ 

ōŜŦƻǊŜ ǎƘǳǘǘƛƴƎ Řƻǿƴ ƻǊ ŘƛǎŎƻƴƴŜŎǘƛƴƎ Qsepϰ {ŜǊƛŜǎΦ CŀƛƭǳǊŜ ǘƻ Řƻ ǎƻ ǿƛƭƭ 

ŎŀǳǎŜ ŘǊȅƴŜǎǎ ƻŦ ǘƘŜ ƎŜƭ ŀǘ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ǘƛǇΣ ǿƘƛŎƘ ǿƛƭƭ ŘŀƳŀƎŜ ǘƘŜ ŎŀǊǘǊƛŘƎŜΦ 

6. .ŜŦƻǊŜ ƻǇŜǊŀǘƛƴƎ Qsepϰ {ŜǊƛŜǎ, ŜƴǎǳǊŜ ǘƘŜ ōǳŦŦŜǊ ǘǊŀȅ ƛǎ ǇƭŀŎŜŘ ǇǊƻǇŜǊƭȅΦ  

7. 5ƛƭǳǘŜ ǘƘŜ t/w 5b! ǘŜǎǘ ǎŀƳǇƭŜ ǘƻ  ǿƛǘƘ ƻǳǊ Řƛƭǳǘƛƻƴ ōǳŦŦŜǊ ōŜŦƻǊŜ 

ǊǳƴƴƛƴƎ ǘƘŜ ǘŜǎǘ ŦƻǊ ƻōǘŀƛƴƛƴƎ ōŜǘǘŜǊ ǊŜǎǳƭǘ ŀƴŘ ǊŜǘŀƛƴƛƴƎ ǘƘŜ ƭƛŦŜǘƛƳŜ ƻŦ ǘƘŜ 

ŎŀǊǘǊƛŘƎŜΦ ¸ƻǳ Ŏŀƴ ŀŘƧǳǎǘ ǘƘŜ Řƛƭǳǘƛƻƴ Ǌŀǘƛƻ ŀŦǘŜǊ ǇǊƛƳŀǊȅ ǘŜǎǘ ǊǳƴǎΦ  

8. 9ƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ǘŜǎǘ ǎŀƳǇƭŜΣ ŀƭƛƎƴƳŜƴǘ ƳŀǊƪŜǊΣ ŎŀǊǘǊƛŘƎŜΣ ŀƴŘ ōǳŦŦŜǊ ǘǊŀȅ 

ƘŀǾŜ ōŜŜƴ ǊŜƳƻǾŜŘ ŦǊƻƳ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ōŜŦƻǊŜ ǘǊŀƴǎǇƻǊǘƛƴƎ ƻǊ ǎƘƛǇǇƛƴƎΦ  

9. LŦ ǘƘŜ ōǳŦŦŜǊ ǎƻƭǳǘƛƻƴ ǎǇƛƭƭǎ ƻǳǘ ƻƴ ǘƘŜ ǇƭŀǘŦƻǊƳ ƛƴǎƛŘŜ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘΣ ǿƛǇŜ ƛǘ 

ǿƛǘƘ ǘƛǎǎǳŜ ŀƴŘ ŎƭŜŀƴ ƛǘ ǳǇ ƛƳƳŜŘƛŀǘŜƭȅΦ 

10. 9ƴǎǳǊŜ ǘƘŀǘ ǘƘŜ Ƴŀƛƴ ǇƻǿŜǊ ƻŦ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ Ƙŀǎ ōŜŜƴ ǎƘǳǘ Řƻǿƴ ŀƴŘ ŀƭƭ 
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ǘƘŜ ǘŜǎǘ ƳŀǘŜǊƛŀƭǎ ƘŀǾŜ ōŜŜƴ ǊŜƳƻǾŜŘ ōŜŦƻǊŜ ŎƭŜŀƴƛƴƎ Qsepϰ {ŜǊƛŜǎΦ 

11. ¦ǎŜǊ Ŏŀƴ ŀƭǎƻ ǳǎŜ bн Ǝŀǎ ŀǎ ŀƴ ŀƛǊ ǎƻǳǊŎŜ ǘƻ ŜƴǎǳǊŜ ǘƘŜ ŀƛǊ ǉǳŀƭƛǘȅ ŀƴŘ ǇǊŜǾŜƴǘ 

ŘŀƳŀƎŜǎ ǘƻ ǘƘŜ ŘŜǾƛŎŜǎ ŎŀǳǎŜŘ ōȅ ŘƛǊǘȅ ŀƛǊΦ 

12. aŀƪŜ ǎǳǊŜ ǘƻ ǇǊŜǎǎ ǘƘŜ ǇƭŀǎǘƛŎ ŎƻƴƴŜŎǘƛƻƴ ǊƛƴƎ ōŜŦƻǊŜ ǇǳƭƭƛƴƎ ǘƘŜ ŀƛǊ ǘǳōŜ ƻǳǘ 

ŦǊƻƳ ǘƘŜ ōŀŎƪ ƻŦ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘΦ 

13. wŜƭŜŀǎŜ ǘƘŜ ŎƻƴŘŜƴǎŀǘƛƻƴ ǿŀǘŜǊ ƛƴ ǘƘŜ ŜȄǘŜǊƴŀƭ ŀƛǊ ǇǳƳǇ ǇŜǊƛƻŘƛŎŀƭƭȅ ŀƴŘ 

ŎƘŜŎƪ ǘƘŜ ǿŀǘŜǊ ƭŜǾŜƭ ōŜŦƻǊŜ ŜŀŎƘ ǳǎŜ ǘƻ ŀǾƻƛŘ ǘƘŜ Ƴƛǎǘ ŘŀƳŀƎŜ ǘƘŜ ŘŜǾƛŎŜǎ 

ƻŦ Qsepϰ {ŜǊƛŜǎΦ 

14. ¢ƻ Ŏǳǘ ƻŦŦ ǘƘŜ ǇƻǿŜǊΣ ǇƭŜŀǎŜ ŘƛǎŎƻƴƴŜŎǘ ǘƘŜ ǇƻǿŜǊ ǇƭǳƎΦ 

15. tƭŜŀǎŜ ŎƭŜŀƴ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ǿƛǘƘ ŀ ŘǊȅ ŎƭƻǘƘΦ CƻǊ ƻǘƘŜǊ ƳŀƛƴǘŜƴŀƴŎŜΣ ǇƭŜŀǎŜ 

ŎƻƴǘŀŎǘ ǘƘŜ ƭƻŎŀƭ ŘƛǎǘǊƛōǳǘƻǊΦ  

16. tƭŜŀǎŜ ǳǎŜ ǘƘŜ a!Lb{ ǇƻǿŜǊ ŎƻǊŘ ǿƛǘƘƛƴ ǘƘŜ ŀŘŜǉǳŀǘŜ ǊŀǘƛƴƎΦ  

17. ¢ƘŜ ŎƻƴŘƛǘƛƻƴǎ ƻŦ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ŀƴŘ ǎǘƻǊŀƎŜΥ ¢ŜƳǇŜǊŀǘǳǊŜ πол ǘƻ Ҍслϲ/Φ 

IǳƳƛŘƛǘȅ нл ǘƻ ул҈ wIΣ ƴƻƴπŎƻƴŘŜƴǎƛƴƎΦ 

 

ϝbƻǘŜΥ {ǘǊƻƴƎƭȅ ǎǳƎƎŜǎǘ ǇŜǊŦƻǊƳƛƴƎ ǘƘƛǎ ǎǘŜǇ ǿƘŜƴŜǾŜǊ ȅƻǳ ǎǘŀǊǘ ǘƻ ƻǇŜǊŀǘŜ Qsepϰ 

{ŜǊƛŜǎΦ 

 

 ²ŀǊƴƛƴƎΥ Qsepϰ {ŜǊƛŜǎ ŀǊŜ ƘƛƎƘπǾƻƭǘŀƎŜ aǳƭǘƛǇƭŜπŎƘŀƴƴŜƭ ŜƭŜŎǘǊƻǇƘƻǊŜǎƛǎ 

ǎȅǎǘŜƳΦ tƭŜŀǎŜ Ŧƻƭƭƻǿ ǘƘŜ ƻǇŜǊŀǘƛƻƴ Ƴŀƴǳŀƭ ŀƴŘ ƭŀōƻǊŀǘƻǊȅ ǎŀŦŜǘȅ ƎǳƛŘŜƭƛƴŜǎ ŦƻǊ 

ǎȅǎǘŜƳ ƻǇŜǊŀǘƛƻƴΦ 5ƻ ƴƻǘ ǊŜƳƻǾŜ ŎƻǾŜǊǎΦ CƻǊ ƻǇŜǊŀǘƛƻƴ ŀƴŘ ǎŀŦŜǘȅ ǉǳŜǎǘƛƻƴǎΣ 

ǇƭŜŀǎŜ ŎƻƴǘŀŎǘ .ƛhǇǘƛŎ LƴŎΦ ŀǘ ǘƘŜ ƻŦŦƛŎƛŀƭ ǿŜōǎƛǘŜ ƻǊ ǿƛǘƘ ȅƻǳǊ ƭƻŎŀƭ .ƛhǇǘƛŎ 

ǊŜǇǊŜǎŜƴǘŀǘƛǾŜǎΦ 
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1. System Overview 

Qsepϰ {ŜǊƛŜǎ ŀǊŜ ŀ Ŧǳƭƭȅ ŀǳǘƻƳŀǘŜŘ /9 ǎȅǎǘŜƳ ŘŜǾŜƭƻǇŜŘ ōȅ .ƛhǇǘƛŎ LƴŎΦΣ ǿƘƛŎƘ ǳǎŜǎ 

ǇŜƴπǎƘŀǇŜŘ ŘƛǎǇƻǎŀōƭŜ ƎŜƭπŎŀǊǘǊƛŘƎŜǎ ǘƻ ƛƳǇǊƻǾŜ ŜŦŦƛŎƛŜƴŎȅΦ ¢ƛƳŜπŎƻƴǎǳƳƛƴƎ Ƴŀƴǳŀƭ 

ǇǊƻŎŜŘǳǊŜǎ ǎǳŎƘ ŀǎ ƎŜƭ ǇǊŜǇŀǊŀǘƛƻƴΣ ǎŀƳǇƭŜ ƭƻŀŘƛƴƎΣ ŀƴŘ ŎŀǇƛƭƭŀǊȅ ŎƘŀƴƎƛƴƎ ŀǊŜ ƴƻ 

ƭƻƴƎŜǊ ǊŜǉǳƛǊŜŘΦ CǳǊǘƘŜǊΣ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ǿƛƭƭ ōŜ ƻōǘŀƛƴŜŘ Ŝŀǎƛƭȅ ǿƛǘƘ ǘƘŜ Ŧǳƭƭȅπ 

ŀǳǘƻƳŀǘŜŘ Qsepϰ {ŜǊƛŜǎΦ Qsep1ϰΣ Qsep100ϰ ŀƴŘ Qsep400ϰ ŀǊŜ ŘŜǎƛƎƴŜŘ ǘƻ 

ŀŎŎƻƳƳƻŘŀǘŜ ǘƘŜ ǎǘŀƴŘŀǊŘ фсπǿŜƭƭ ŀƴŘ у ϧ мн ǿŜƭƭ t/w ǎǘǊƛǇΣ ǊŜǎǇŜŎǘƛǾŜƭȅΦ 

 

Qsepϰ {ŜǊƛŜǎΩǎ ŎƻƳǇŀŎǘ ŘŜǎƛƎƴ ƘŜƭǇǎ ȅƻǳ ǘƻ ǎŜǘ ǳǇ ŀƴŘ ƻǇŜǊŀǘŜ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ 

ƛƴǘǳƛǘƛǾŜƭȅΦ ¢ƘŜ ŘƛǎǇƻǎŀōƭŜ ƎŜƭπŎŀǊǘǊƛŘƎŜ ǿƛǘƘ ƛƴǘŜƎǊŀǘŜŘ ǇǊŜπǇǊƻƎǊŀƳƳŜŘ ǘŜǎǘ 

ƳŜǘƘƻŘǎ ƳŀƪŜǎ ŎŀǇƛƭƭŀǊȅ ŜƭŜŎǘǊƻǇƘƻǊŜǎƛǎ ŜȄǇŜǊƛƳŜƴǘǎ ƴƻ ƭƻƴƎŜǊ ŀ ǇŀƛƴŦǳƭ ǇǊƻŎŜŘǳǊŜ 

ǘƘŀǘ ǊŜǉǳƛǊŜǎ ǿŜƭƭπǘǊŀƛƴŜŘ ƻǇŜǊŀǘƻǊǎΦ bƻ ƳƻǊŜ ǿƻǊǊƛŜǎ ŀōƻǳǘ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ŀƴŘ ƘǳƳŀƴ 

ŜǊǊƻǊǎ ŎŀǳǎŜŘ ōȅ ŘƛŦŦŜǊŜƴǘ ƻǇŜǊŀǘƻǊǎ ǿƘƛŎƘ ŀŦŦŜŎǘ ǘƘŜ ŀŎŎǳǊŀŎȅ ŀƴŘ ǊŜǇǊƻŘǳŎƛōƛƭƛǘȅ ƻŦ 

ǘƘŜ ǊŜǎǳƭǘǎΦ 

 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǎŜŎǘƛƻƴǎ ǿƛƭƭ ŘŜǎŎǊƛōŜ ǘƘŜ ǇǊƻŘǳŎǘ ƻǾŜǊǾƛŜǿΣ ǘƘŜ ŦǳƴŎǘƛƻƴǎ ƻŦ Qsepϰ 

{ŜǊƛŜǎ ƛƴǎǘǊǳƳŜƴǘǎ ŀƴŘ ǘƘŜ ƎŜƭπŎŀǊǘǊƛŘƎŜΦ tƭŜŀǎŜ ǊŜŀŘ ǘƘǊƻǳƎƘ ǘƘƛǎ ǎŜŎǘƛƻƴ ŀƴŘ ƎŜǘ 

ǊŜŀŘȅ ǘƻ ōŜ ŀǘ ŀƳŀȊŜŘ ǿƛǘƘ ǘƘŜ ǇƻǿŜǊ ƻŦ Qsepϰ {ŜǊƛŜǎΦ 

 

 /ŀǳǘƛƻƴΥ ¢ƘŜ ƻǇŜǊŀǘƻǊ ƻŦ ǘƘƛǎ ƛƴǎǘǊǳƳŜƴǘ ƛǎ ŀŘǾƛǎŜŘ ǘƘŀǘ ƛŦ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ƛǎ 

ƻǇŜǊŀǘŜŘ ƛƴ ŀ ƳŀƴƴŜǊ ƴƻǘ ǎǇŜŎƛŦƛŜŘ ƛƴ ǘƘƛǎ ƳŀƴǳŀƭΣ ǘƘŜ ǇǊƻǘŜŎǘƛƻƴ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ 

ŜǉǳƛǇƳŜƴǘ Ƴŀȅ ōŜ ƛƳǇŀƛǊŜŘΦ 
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1.1 Pre-program Method and Cartridge 

1.1.1 Pre-program Method 

Qsepϰ ǎŜǊƛŜǎ ŀǊŜ ŘŜǎƛƎƴŜŘ ǘƻ ǿƻǊƪ ǿƛǘƘ ǘƘŜ ǎǇŜŎƛŀƭπŘŜǎƛƎƴŜŘ ŎŀǊǘǊƛŘƎŜǎ ǇǊƻǾƛŘŜŘ ōȅ 

.ƛhǇǘƛŎ LƴŎΦΦ ¢ƘŜ ƳƻŘǳƭŀǊƛȊŀǘƛƻƴ ŘŜǎƛƎƴ ƻŦ ŎŀǊǘǊƛŘƎŜǎ ƳŀƪŜǎ ǘƘŜ ǘƛƳŜπŎƻƴǎǳƳƛƴƎ ƎŜƭ 

ǇǊŜǇŀǊŀǘƛƻƴ ƴƻ ƭƻƴƎŜǊ ōŜ ǊŜǉǳƛǊŜŘΦ CƻǊ ǘƘŜ ŎŀǊǘǊƛŘƎŜǎΣ ǿŜ ǇǊƻǾƛŘŜ ŀ ǾŀǊƛƻǳǎ ǎǇŜŎƛŦƛŎ 

ǘŜǎǘƛƴƎ ǇǊƻǘƻŎƻƭΣ ǎƻπŎŀƭƭŜŘ άaŜǘƘƻŘέ ǿƘƛŎƘ ƛƴǘŜƎǊŀǘŜǎ ǘƘŜ ǎŜǉǳŜƴǘƛŀƭ ǎǘŜǇǎ ǘƻ ŀŎŎƻƳǇƭƛǎƘ 

ǘƘŜ ǘŜǎǘΦ ¢ƘŜ ǾŀǊƛƻǳǎ ŎŀǊǘǊƛŘƎŜǎ ŀƴŘ ǇǊŜπǇǊƻƎǊŀƳƳŜŘ aŜǘƘƻŘǎ ŀǊŜ ǳǘƛƭƛȊŜŘ ƛƴ ǇŜǊŦƻǊƳƛƴƎ 

ǘƘŜ /9 ŜȄǇŜǊƛƳŜƴǘ ǘƘŀǘ ŎƻǊǊŜǎǇƻƴŘǎ ǘƻ ǘƘŜ ǎƛȊŜ ǊŀƴƎŜ ŀƴŘ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ƻŦ ǘƘŜ ǎŀƳǇƭŜΦ 

!ŘŘƛǘƛƻƴŀƭƭȅΣ ǳǎŜǊǎ Ŏŀƴ ŎǊŜŀǘŜ ǘƘŜƛǊ ƻǿƴ aŜǘƘƻŘǎ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜƛǊ ǇǊŜŦŜǊŜƴŎŜΦ 

 

Lƴ ǘƘŜ aŜǘƘƻŘ ǎŜƭŜŎǘƻǊ όCƛƎǳǊŜ мπмύΣ ǘƘŜ ǳǎŜǊ Ŏŀƴ ŎƘŜŎƪ ǘƘŜ aŜǘƘƻŘǎ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘƻ 

ǎǳƛǘŀōƭŜ ǎƛȊŜ ǊŀƴƎŜΣ ŀƭƛƎƴƳŜƴǘ ƳŀǊƪŜǊΣ ŀƴŘ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ǘȅǇŜΦ LŦ ǘƘŜ ƭŀǘŎƘ ŦǳƴŎǘƛƻƴ ƛǎ ŘƻƴŜΣ 

Qsepϰ ǎŜǊƛŜǎ ǿƛƭƭ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŘŜǘŜŎǘ ǘƘŜ ǘȅǇŜ ƻŦ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ƛƴ ǳǎŜ ŀƴŘ ƻƴƭȅ ŘƛǎǇƭŀȅ 

ǘƘŜ ǎǳƎƎŜǎǘŜŘ aŜǘƘƻŘǎ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǎŜƭŜŎǘŜŘ ŎŀǊǘǊƛŘƎŜ ǘȅǇŜΦ 

 

 

CƛƎǳǊŜ мπм aŜǘƘƻŘ {ŜƭŜŎǘƻǊ ¢ŀō 
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1.2 System Installation

1.2.1 Software Requirements 

 aƛƴƛƳǳƳ  wŜŎƻƳƳŜƴŘŜŘ 

h{ aƛŎǊƻǎƻŦǘϯ ²ƛƴŘƻǿǎ т онπōƛǘ ƻǊ спπōƛǘ 

aƛŎǊƻǎƻŦǘϯ ²ƛƴŘƻǿǎ у онπōƛǘ ƻǊ спπōƛǘ 

aƛŎǊƻǎƻŦǘϯ ²ƛƴŘƻǿǎ уΦм онπōƛǘ ƻǊ спπōƛǘ 

aƛŎǊƻǎƻŦǘϯ ²ƛƴŘƻǿǎ мл онπōƛǘ ƻǊ спπōƛǘ 

I55 {ǇŀŎŜ wŜǉǳƛǊŜŘ рлл a. м D. 
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2. Q-Analyzer Installation Instruction  

! ǎǳƛǘŀōƭŜ ƻǇŜǊŀǘƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘ ƛǎ ŜǎǎŜƴǘƛŀƭ ǘƻ ŜƴǎǳǊƛƴƎ ǘƘŜ ōŜǎǘ ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ Qsepϰ 

{ŜǊƛŜǎΦ 

 

2.1 Software Installation 

Q-AnalyzerϰΣ ƛƴŎƭǳŘƛƴƎ vπ!ƴŀƭȅȊŜǊ ŀƴŘ vπ!ƴŀƭȅȊŜǊ ŦƻǊ vǎŜǇпллΣ ŀǊŜ ǘƘŜ ǎƻŦǘǿŀǊŜ ǘƘŀǘ 

ǎǇŜŎƛŀƭƭȅ ŘŜǎƛƎƴŜŘ ǘƻ ƻǇŜǊŀǘŜ Qsepϰ ǎŜǊƛŜǎΦ ¢ƘŜ ǎƻŦǘǿŀǊŜ ƪŜȅ ǿƛƭƭ ōŜ ŦƻǳƴŘ ƛƴ ǘƘŜ 

ǇŀŎƪŀƎŜΦ /ƭƛŎƪ άvπ!ƴŀƭȅȊŜǊπ{ŜǘǳǇΦŜȄŜέ ŦƻǊ Qsep1ϰ ƻǊ Qsep100ϰ ŀƴŘ άvπ!ƴŀƭȅȊŜǊ ŦƻǊ 

vǎŜǇпллπ{ŜǘǳǇΦŜȄŜέ ŦƻǊ Qsep400ϰ ǘƻ ōŜƎƛƴ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴΦ 

 

ϝbƻǘŜΥ tƭŜŀǎŜ ŎƭƻǎŜ ŀƭƭ ǘƘŜ ƻǘƘŜǊ ŀǇǇƭƛŎŀǘƛƻƴǎ ōŜŦƻǊŜ ƛƴǎǘŀƭƭƛƴƎ Q-AnalyzerϰΦ Lƴ ŀŘŘƛǘƛƻƴΣ 

5h bh¢ ŎƻƴƴŜŎǘ Qsep ϰ ǎŜǊƛŜǎ ǘƻ ǘƘŜ ŎƻƳǇǳǘŜǊ ǿƘƛƭŜ ƛƴǎǘŀƭƭƛƴƎ Q-AnalyzerϰΦ 

 

¢ƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ǎǘŜǇǎ ŀǊŜ ŀǎ ŦƻƭƭƻǿΥ 

{ǘŜǇ мΦ /ƭƛŎƪ vπ!ƴŀƭȅȊŜǊπ{ŜǘǳǇΦŜȄŜ ǘƻ ǎǘŀǊǘ {ŜǘǳǇ ²ƛȊŀǊŘ 
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{ǘŜǇ нΦ {ǇŜŎƛŦȅ ǘƘŜ ŘŜŦŀǳƭǘ Řŀǘŀ ŀǊŎƘƛǾŜ ŦƻƭŘŜǊ 

 

 

{ǘŜǇ оΦ {ŜƭŜŎǘ ǘƘŜ ǇǊƻƎǊŀƳ ŘŜǎǘƛƴŀǘƛƻƴ 
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{ǘŜǇ пΦ /ǊŜŀǘŜ ŀ ŘŜǎƪǘƻǇ ƛŎƻƴ ŀƴŘ ǎŜƭŜŎǘ ǘƘŜ ŘǊƛǾŜǊ ȅƻǳ ǿƛǎƘ ǘƻ ƛƴǎǘŀƭƭ 

 

 

{ǘŜǇ рΦ ±ŜǊƛŦȅ ǘƘŜ ǎŜǘǘƛƴƎǎ ƻŦ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ŀƴŘ ŎƭƛŎƪ Lƴǎǘŀƭƭ ǘƻ ǎǘŀǊǘ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ 
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{ǘŜǇ сΦ Q-Analyzerϰ ƛƴǎǘŀƭƭŀǘƛƻƴ ƛǎ ƛƴ ǇǊƻƎǊŜǎǎ 

 

 

{ǘŜǇ тΦ ¢ƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ƛǎ ŎƻƳǇƭŜǘŜŘ ŀƴŘ Q-Analyzerϰ ƛǎ ǊŜŀŘȅ ǘƻ ōŜ ƭŀǳƴŎƘŜŘ 

   

 

After launching Q-Analyzerϰ, the Main Window appears on the screen. The 

instrument page is used to communicate with the device (Figure 2-1). For the different 

instruments, the picture of instruments will show the corresponding pictures when 

connecting Qsep Series.  

 

The software will create a default project named according to the date automaticallyΦ  
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CƛƎǳǊŜ нπм {ƻŦǘǿŀǊŜ ƻǾŜǊǾƛŜǿ 
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2.2 Software Mode 

Q-AnalyzerκQ-EditorκQ-Viewer ŀǊŜ ƛƴǘŜƎǊŀǘŜŘ ƛƴǘƻ ǘƘŜ ƛƴǎǘŀƭƭŜŘ ǎƻŦǘǿŀǊŜΦ 

Q-Analyzerϰ {ŜǘǳǇ Ƙŀǎ ŎƻƳōƛƴŜŘ ǿƛǘƘ ǘƘŜǎŜ ǘƘǊŜŜ ǇǊƻƎǊŀƳǎΣ ǎƻ ǘƘŜǊŜ ƛǎ ƴƻ ƴŜŜŘ ǘƻ 
ƛƴǎǘŀƭƭ ǘƘŜƳ ǎŜǇŀǊŀǘŜƭȅΦ tƭŜŀǎŜ ŘƻǳōƭŜπŎƭƛŎƪ ǘƘŜ ƛŎƻƴ ŀƴŘ Ŧƻƭƭƻǿ ǘƘŜ ƻƴπǎŎǊŜŜƴ 

ƛƴǎǘǊǳŎǘƛƻƴ ǘƻ ƛƴǎǘŀƭƭ ƛǘΦ 

²ƘŜƴ ŘƻǳōƭŜ ŎƭƛŎƪƛƴƎ Q-Analyzerϰ ƛŎƻƴΣ ǘƘŜ ǎƻŦǘǿŀǊŜ ǿƛƭƭ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŘŜǘŜŎǘ ǘƘŜ 
ǎǘŀǘǳǎ ŀƴŘ ƭŀǳƴŎƘ ǘƘŜ ǊŜǎǇŜŎǘƛǾŜ ǇǊƻƎǊŀƳ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ŎƻƴŘƛǘƛƻƴ ōŜƭƻǿΦ όQ-

AnalyzerΣ Q-EditorΣ ƻǊ Q-Viewerύ 

 

{ƻŦǘǿŀǊŜ [ŜǾŜƭ ǘŀōƭŜ 

/ƻƴŘƛǘƛƻƴ 

aƻŘŜ 

{ƻŦǘǿŀǊŜ YŜȅ 

ό!ŘǾŀƴŎŜύ 

ŘŜǘŜŎǘŜŘ 

{ƻŦǘǿŀǊŜ ƪŜȅ 

ό.ŀǎƛŎύ ŘŜǘŜŎǘŜŘ 

LƴǎǘǊǳƳŜƴǘ 

ŎƻƴƴŜŎǘŜŘ   

Q-Editor [ƛŎŜƴǎŜ bƻƴŜ 

tŀǎǎǿƻǊŘ P P    

Q-Analyzer 

ό!ŘǾŀƴŎŜύ 

P     

Q-Analyzer ό.ŀǎƛŎύ  P P   

Q-Editor    P  

Q-Viewer     P 

 

/ƻƴŘƛǘƛƻƴ 

aƻŘŜ 

LƴǎǘǊǳƳŜƴǘ /ƻƴǘǊƻƭ 

όŀŘǾŀƴŎŜύ 

LƴǎǘǊǳƳŜƴǘ /ƻƴǘǊƻƭ tƻǎǘ 5ŀǘŀ 

!ƴŀƭȅǎƛǎ 

wŜŀŘ bƻǘŜ 

Q-Analyzer ό!ŘǾŀƴŎŜύ P P P P /ǊŜŀǘŜ 

aŜǘƘƻŘ 

Q-Analyzer ό.ŀǎƛŎύ  P P P  

Q-Editor   P P [ƛŎŜƴǎŜ 

ōƛƴŘŜŘ ǘƻ ǘƘŜ 

t/ 

Q-Viewer    P  

 

²ƛǘƘƻǳǘ Qsepϰ {ŜǊƛŜǎ ƻǊ ǘƘŜ ǎƻŦǘǿŀǊŜ ƪŜȅΣ ǳǎŜǊ Ŏŀƴ ŎƭƛŎƪ ¢ƻ ±ƛŜǿ ǘƻ ǎǘŀǊǘ ǘƘŜ Q-ViewerΣ 

ŀŦǘŜǊ ƭŀǳƴŎƘƛƴƎ Q-AnalyzerϰΦ ¢ƘŜ Q-Viewer ƛǎ ƻƴƭȅ ǳǎŜŘ ǘƻ ŘƛǎǇƭŀȅ ǘƘŜ ǊŜǎǳƭǘ ŦƛƭŜΦ 



19 
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2.2.1 USB Software Key 

 ̧ !ŎǘƛǾŀǘƛƻƴ {ƻŦǘǿŀǊŜ YŜȅ 

! ǎƻŦǘǿŀǊŜ ƪŜȅ ƛǎ ǊŜǉǳƛǊŜŘΣ ƛŦ ǘƘŜ ǳǎŜǊ ƻǇŜǊŀǘŜǎ ǘƘŜ ǎƻŦǘǿŀǊŜ ƛƴ Q-Analyzer ƳƻŘŜ 

ǿƛǘƘƻǳǘ Qsepϰ ǎŜǊƛŜǎΦ ¢ƘŜ ǎƻŦǘǿŀǊŜ ƪŜȅ Ƴǳǎǘ ōŜ ŀŎǘƛǾŀǘŜŘ ŦƛǊǎǘ ōŜŦƻǊŜ ƛǘǎ ƛƴƛǘƛŀƭ 

ǳǎŀƎŜΦ LƴǎŜǊǘ ǘƘŜ ǎƻŦǘǿŀǊŜ ƪŜȅ ƛƴǘƻ ŀƴ ŀǾŀƛƭŀōƭŜ ¦{. ǇƻǊǘ ƻƴ ǘƘŜ ŎƻƳǇǳǘŜǊ ōŜŦƻǊŜ 

ƭŀǳƴŎƘƛƴƎ Q-AnalyzerϰΦ 

 

CƛƎǳǊŜ нπн {ƻŦǘǿŀǊŜ YŜȅ 

The system will automatically lead you to the activation page while starting Q-

Analyzerϰ. Enter your Company Name, User ID, and Password. After confirming the 

password, you will be directed to the Login page.  

 

CƛƎǳǊŜ нπо [ƻƎƛƴ ǇŀƎŜ 

*Note: Password comprises 8 characters (6 characters for the previous version of 

software key) in length contained characters and/or numbers and is case-sensitive. 

If the user wants to change the password of the ǎƻŦǘǿŀǊŜ ƪŜȅ, go to Change Password 
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in MenuʤSetting after the Q-Analyzerϰ starts.  

 

CƛƎǳǊŜ нπп {ƻŦǘǿŀǊŜ YŜȅ ŀŎǘƛǾŀǘƛƻƴ  

 

 ̧ CƻǊƎŜǘ ǘƘŜ ǇŀǎǎǿƻǊŘ ƻŦ ǘƘŜ {ƻŦǘǿŀǊŜ YŜȅ 

LŦ ǘƘŜ ǳǎŜǊ ŦƻǊƎŜǘǎ ǘƘŜ ǇŀǎǎǿƻǊŘΣ Řƻ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎǘŜǇǎ to reset the password. 

{ǘŜǇ мΦ CƛƴŘ ¢ƻƻƭōƻȄπ[ƛŎŜƴǎŜ ƛƴ ǘƘŜ Microsoft Windows !ƭƭ !ǇǇǎ ό!ƭƭ tǊƻƎǊŀƳǎύ  

 

Ą LƴǎŜǊǘ ǘƘŜ ǎƻŦǘǿŀǊŜ ƪŜȅΣ ǘƘŜƴ ŎƭƛŎƪ ¢ƻƻƭōƻȄπ[ƛŎŜƴǎŜΦ  

Ą LŦ ǘƘŜ ǎƻŦǘǿŀǊŜ ƪŜȅ ƛǎ ŦƻǳƴŘΣ ǘƘŜ bŜȄǘ ōǳǘǘƻƴ ǿƛƭƭ ōŜ ŜƴŀōƭŜŘΦ 

Ą /ƭƛŎƪ bŜȄǘ ǘƻ ŜƴǘŜǊ ǘƘŜ ¢ƻƻƭōƻȄ ǿƛƴŘƻǿΦ 

 

 

{ǘŜǇ нΦ /ƭƛŎƪ ¦ƴōƭƻŎƪ ǎƻŦǘǿŀǊŜ ƪŜȅ 

¢ƘŜ ǇŀǎǎǿƻǊŘ ƻŦ ǘƘƛǎ ƪŜȅ ǿƛƭƭ ōŜ ǊŜǎŜǘ ǘƻ άллллллллέ όάллллллέ for the previous 

version software keyύ 
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CƛƎǳǊŜ нπр ¦ƴōƭƻŎƪƛƴƎ ǘƘŜ {ƻŦǘǿŀǊŜ YŜȅ 
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2.2.2 Q-Editor License 

¢ƘŜ ǎƻŦǘǿŀǊŜ ƳƻŘŜ Q-Editor ƘŜƭǇǎ ǘƘŜ ǳǎŜǊ ǘƻ Řƻ ǘƘŜ Ǉƻǎǘ Řŀǘŀ ŀƴŀƭȅǎƛǎ ƻŦŦƭƛƴŜΦ 

Q-Editor ǊŜǉǳƛǊŜǎ ŀ ƭƛŎŜƴǎŜ ǊŜƎƛǎǘŜǊŜŘ ƛƴ ǘƘŜ ŎƻƳǇǳǘŜǊΦ hƴŜ ǎƻŦǘǿŀǊŜ ƪŜȅ ǇǊƻǾƛŘŜǎ ŦƛǾŜ Q-

Editor ƭƛŎŜƴǎŜǎ ŦƻǊ ŘƛŦŦŜǊŜƴǘ ƻŦŦƭƛƴŜ ŎƻƳǇǳǘŜǊǎΦ  

 

To import the license, do the following: 

1. [ŀǳƴŎƘ Q-Analyzerϰ ǿƛǘƘƻǳǘ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ŀƴŘ ǎƻŦǘǿŀǊŜ ƪŜȅ ŎƻƴƴŜŎǘƛƻƴΦ 

¢ƘŜ ƳŜǎǎŀƎŜ ōƻȄ ƻŦ LƴǇǳǘ ȅƻǳǊ ƭƛŎŜƴǎŜ ǿƛƭƭ ŀǇǇŜŀǊ ƻƴ ǘƘŜ ǎŎǊŜŜƴΦ 

 
/ƭƛŎƪ /ƻǇȅ ǘƻ ŎƭƛǇōƻŀǊŘ ŦǊƻƳ LƴǇǳǘ ȅƻǳǊ ƭƛŎŜƴǎŜ ƳŜǎǎŀƎŜ ōƻȄΦ 

 

2. CƛƴŘ ¢ƻƻƭōƻȄπ[ƛŎŜƴǎŜ ƛƴ ǘƘŜ Microsoft Windows !ƭƭ !ǇǇǎ ό!ƭƭ tǊƻƎǊŀƳǎύ 

 
LƴǎŜǊǘ ǘƘŜ ǎƻŦǘǿŀǊŜ ƪŜȅΣ ǘƘŜƴ ŎƭƛŎƪ ¢ƻƻƭōƻȄπ[ƛŎŜƴǎŜΦ LŦ ǘƘŜ ǎƻŦǘǿŀǊŜ ƪŜȅ ƛǎ ŦƻǳƴŘΣ ŎƭƛŎƪ 

bŜȄǘ ǘƻ ŜƴǘŜǊ ǘƘŜ ¢ƻƻƭōƻȄ ǿƛƴŘƻǿΦ 

 

 

ϝbƻǘŜΥ ¢ƘŜ ƴǳƳōŜǊ ƻŦ Q-Editor ƭƛŎŜƴǎŜ ŀǾŀƛƭŀōƭŜ ŀƴŘ ǳǎŜŘ ǿƛƭƭ ōŜ ƭƛǎǘŜŘ ƻƴ ǘƘŜ ǘŀōƭŜΦ 
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3. DŜǘ Q-Editor ƭƛŎŜƴǎŜ ŦƛƭŜ 

!Φ tŀǎǘŜ ǘƘŜ ŀŎǘƛǾŀǘƛƻƴ ŎƻŘŜ ǿƘƛŎƘ ŎƻǇƛŜŘ ŦǊƻƳ LƴǇǳǘ ȅƻǳǊ [ƛŎŜƴǎŜ ¢ƻƻƭōƻȄ ό!ύΦ   

.Φ 9ƴǘŜǊ ȅƻǳǊ ŎƻƳǇǳǘŜǊ ƴŀƳŜ ƛƴ ǘƘŜ wŜƳŀǊƪ ŦƛŜƭŘ ό.ύΦ 

/Φ /ƭƛŎƪ DŜǘ bŜǿ [ƛŎŜƴǎŜ ό/ύΣ ǘƘŜƴ DŜǘ bŜǿ [ƛŎŜƴǎŜ ǿƛƭƭ ōŜ ŜƴŀōƭŜŘΦ 

 

 

¢ƘŜ ƴŜǿ [ƛŎŜƴǎŜ ǿƛƭƭ ōŜ ƎŜƴŜǊŀǘŜŘ ƛƴ ǘƘŜ ǘŀōƭŜ ōŜƭƻǿΦ tƭŜŀǎŜ ŎƭƛŎƪ 5ƻǿƴƭƻŀŘ ǘƻ ǎŀǾŜ 

ǘƘŜ ƭƛŎŜƴǎŜ ŀǎ ŀ ŦƛƭŜ ǿƘƛŎƘ Ŏŀƴ ōŜ ǳǎŜŘ ŦƻǊ ƛƳǇƻǊǘƛƴƎ ƭŀǘŜǊΦ  
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ϝbƻǘŜΥ LŦ ǘƘƛǎ ŎƻƳǇǳǘŜǊ Ƙŀǎ ōŜŜƴ ǊŜƎƛǎǘŜǊŜŘ ǳƴŘŜǊ ǘƘƛǎ ǎƻŦǘǿŀǊŜ ƪŜȅΣ ȅƻǳ Ŏŀƴ ǊŜǘǊƛŜǾŜ 

ǘƘŜ ƭƛŎŜƴǎŜ ōȅ ŎƭƛŎƪƛƴƎ {Ƙƻǿ wŜƎƛǎǘŜǊŜŘ [ƛŎŜƴǎŜ ό.ύ ǘƻ ŘƻǿƴƭƻŀŘ ȅƻǳǊ ƭƛŎŜƴǎŜ ŦƛƭŜ ŀƎŀƛƴΦ 

  

4. wŜǘǳǊƴ ǘƻ ǘƘŜ LƴǇǳǘ ȅƻǳǊ ƭƛŎŜƴǎŜ ǿƛƴŘƻǿ ŀƴŘ ŎƭƛŎƪ LƳǇƻǊǘ [ƛŎŜƴǎŜ ǘƻ ƛƳǇƻǊǘ ǘƘŜ ŦƛƭŜ 

ȅƻǳ Ƨǳǎǘ ŘƻǿƴƭƻŀŘŜŘΦ ¢ƘŜ Q-Editor ƛǎ ƴƻǿ ŀŎǘƛǾŀǘŜŘ ŦƻǊ ǘƘƛǎ ŎƻƳǇǳǘŜǊΦ 
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3. Start to Use Qsepϰ Series 

άvπ!ƴŀƭȅȊŜǊέ ŀƴŘ άvπ!ƴŀƭȅȊŜǊ ŦƻǊ vǎŜǇпллέ ŀǊŜ ǘƘŜ ǎƻŦǘǿŀǊŜ ǘƘŀǘ ǎǇŜŎƛŀƭƭȅ ŘŜǎƛƎƴŜŘ ǘƻ 

ƻǇŜǊŀǘŜ Qsepϰ {ŜǊƛŜǎΦ !ŦǘŜǊ ƛƴǎǘŀƭƭŀǘƛƻƴΣ ŘƻǳōƭŜ ŎƭƛŎƪ vπ!ƴŀƭȅȊŜǊ όƻǊ vπ!ƴŀƭȅȊŜǊ ŦƻǊ 

vǎŜǇпллύ ƛŎƻƴΦ ¢ƻ ŜȄŜŎǳǘŜ ǘƘŜ ǎƻŦǘǿŀǊŜΣ ǘƘŜ ǳǎŜǊ ƴŜŜŘǎ ǘƻ ŎƻƴƴŜŎǘ Qsep1ϰ ƻǊ Qsep100ϰ  

ƻǊ Qsep400ϰ όtƻǿŜǊ Ƴǳǎǘ ōŜ ƻƴύ ǇƭǳƎ ǘƘŜ ǎƻŦǘǿŀǊŜ ƪŜȅ ƛƴǘƻ ŀƴ ŀǾŀƛƭŀōƭŜ ¦{. ǇƻǊǘ ƻƴ ǘƘŜ 

ŎƻƳǇǳǘŜǊΦ  

 

ϝbƻǘŜΥ .ŜŦƻǊŜ ǘǳǊƴƛƴƎ ƻƴ ǘƘŜ Qsep1ϰΣ ǘƘŜ {5 ŎŀǊŘ ƛǎ ƴŜŜŘŜŘ ǘƻ ōŜ ƛƴǎŜǊǘŜŘ ƛƴ ǘƘŜ 

ƛƴǎǘǊǳƳŜƴǘΦ  

ϝbƻǘŜΥ CƻǊ Qsep400ϰΣ ǎŀƳǇƭŜ ǇƭŀǘŜ ƘƻƭŘŜǊ ƛǎ ǎŜŎǳǊŜŘ ōȅ ǘƘŜ ŦƛȄǘǳǊŜΦ wŜƳƻǾŜ ǘƘŜ ŦƛȄǘǳǊŜ 

ōŜŦƻǊŜ ǇǳǘǘƛƴƎ ǘƘŜ ǇƭǳƎ ƛƴ ǘƘŜ ǎƻŎƪŜǘ ƻǊ ƛǘ Ƴŀȅ ŎŀǳǎŜ ǎȅǎǘŜƳ ŘŀƳŀƎŜΦ όCƻǊ ǘƘŜ ŘŜǘŀƛƭΣ 

ǇƭŜŀǎŜ ǎŜŜ ǘƘŜ Qsep400ϰ ǳƴǇŀŎƪƛƴƎ ƎǳƛŘŜΦύ  

 

  

CƛƎǳǊŜ оπм [ŀǳƴŎƘ Q-Analyzerϰ 

 

 

¢ƘŜǊŜ ŀǊŜ ǘǿƻ ǾŜǊǎƛƻƴǎ ƻŦ ǘƘŜ ǎƻŦǘǿŀǊŜ ƪŜȅΣ .ŀǎƛŎ ŀƴŘ !ŘǾŀƴŎŜŘΦ 9ŀŎƘ ǾŜǊǎƛƻƴ Ƙŀǎ ŀ 

ŘƛŦŦŜǊŜƴǘ ŀŎŎŜǎǎ ƭŜǾŜƭ ǘƻ ǎƻŦǘǿŀǊŜ ŦǳƴŎǘƛƻƴǎΣ ŀƴŘ ŜŀŎƘ ǎƻŦǘǿŀǊŜ ƪŜȅ ƛǎ ƭƛƴƪŜŘ ǘƻ ƛǘǎ 

ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǳǎŜǊ ŀŎŎƻǳƴǘ ŀǎ ǿŜƭƭΦ .ŀǎƛŎ ǳǎŜǊ Ŏŀƴ ƻƴƭȅ ŀǇǇƭȅ ǘƘŜ ǇǊŜπǇǊƻƎǊŀƳƳŜŘ ǘŜǎǘ 

aŜǘƘƻŘǎΦ ¦ǎŜǊǎ ǿƛǘƘ !ŘǾŀƴŎŜŘ {ƻŦǘǿŀǊŜ YŜȅ ǿƛƭƭ ōŜ ŀōƭŜ ǘƻ ŎǊŜŀǘŜ ŎǳǎǘƻƳƛȊŜŘ ǘŜǎǘ 

aŜǘƘƻŘ ŀƴŘ ǳǎŜ ƻǘƘŜǊ ŀŘŘƛǘƛƻƴŀƭ ŦǳƴŎǘƛƻƴǎΦ .ŀǎƛŎ {ƻŦǘǿŀǊŜ YŜȅ ǿƛƭƭ ōŜ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ 

ƛƴǎǘǊǳƳŜƴǘ ǇŀŎƪŀƎŜΦ LŦ ȅƻǳ ƴŜŜŘ ƳƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ !ŘǾŀƴŎŜŘ {ƻŦǘǿŀǊŜ YŜȅΣ 

ǇƭŜŀǎŜ ŎƻƴǘŀŎǘ ȅƻǳǊ Qsepϰ ǎŜǊƛŜǎ ŘƛǎǘǊƛōǳǘƻǊ ƻǊ Ǿƛǎƛǘ .ƛhǇǘƛŎΩǎ ƻŦŦƛŎƛŀƭ ǿŜōǎƛǘŜ 

όƘǘǘǇǎΥκκǿǿǿΦōƛƻǇǘƛŎΦŎƻƳΦǘǿύ ŦƻǊ ŦǳǊǘƘŜǊ ŀǎǎƛǎǘŀƴŎŜΦ 

 

  

https://www.bioptic.com.tw/
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3.1 Operation of Qsepϰ Series 

After launching Q-Analyzerϰ, the Main Window appears on the screen. 

In this window, you can access the Instrument function which is used to communicate 

with the device (Figure 3-2). This section will only introduce the Main tab features and 

how to operate Qsepϰ ǎŜǊƛŜǎ όFigure 3-2 A)Φ ¢ƘŜ ƻǘƘŜǊ ŦǳƴŎǘƛƻƴ ǘŀōǎ ǿƛƭƭ ōŜ ŘŜǎŎǊƛōŜŘ 

ƭŀǘŜǊ ƛƴ ǘƘŜ {ŜŎǘƛƻƴ пΦпΦ 

 

The software will create a default project named per date automaticallyΦ ¸ƻǳ Ŏŀƴ ŀƭǎƻ 

ŎǊŜŀǘŜ ŀƴƻǘƘŜǊ ǇǊƻƧŜŎǘ ŦƻǊ ŜȄǇŜǊƛƳŜƴǘǎ ǿƛǘƘ ŘƛŦŦŜǊŜƴǘ ǇǳǊǇƻǎŜǎ ōȅ ŎƭƛŎƪƛƴƎ bŜǿ ǇǊƻƧŜŎǘ 

ƛƴ ǘƘŜ ¢ƻƻƭōŀǊ όFigure 3-2 B)Φ 

 

 
CƛƎǳǊŜ оπн aŀƛƴ ǿƛƴŘƻǿ ƻŦ ǘƘŜ LƴǎǘǊǳƳŜƴǘ ƳƻŘŜ 
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3.1.1 Connection Assistance 

tƭŜŀǎŜ ŜƴǎǳǊŜ Qsepϰ ǎŜǊƛŜǎ ƛǎ ŎƻƴƴŜŎǘŜŘ ǘƻ ȅƻǳǊ ŎƻƳǇǳǘŜǊ ǳǎƛƴƎ ǘƘŜ ¦{. ŎŀōƭŜ όŦƻǊ 

Qsep100 ŀƴŘ Qsep400ύ ƻǊ ǘƘŜ 9ǘƘŜǊƴŜǘ ŎŀōƭŜ όƻƴƭȅ ŦƻǊ Qsep1ύΦ ¢ǳǊƴ hb ǘƘŜ ǇƻǿŜǊ ƻŦ Qsepϰ 

ǎŜǊƛŜǎ ƛƴǎǘǊǳƳŜƴǘΣ ŀƴŘ ǘƘŜƴ ŜǎǘŀōƭƛǎƘ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴ ƻŦ Qsepϰ ǎŜǊƛŜǎ ǿƛǘƘ ȅƻǳǊ 

ŎƻƳǇǳǘŜǊ ōȅ ŎƭƛŎƪƛƴƎ ǘƘŜ /ƻƴƴŜŎǘ ōǳǘǘƻƴ ƻƴ ǘƘŜ /ƻƴǘǊƻƭ tŀƴŜƭ όCƛƎǳǊŜ оπо !ύΦ ²ƘŜƴ ǘƘŜ 

/ƻƴƴŜŎǘ ōǳǘǘƻƴ ŎƘŀƴƎŜǎ ǘƻ 5ƛǎŎƻƴƴŜŎǘ ŀƴŘ ǘƘŜ ŘƛǎǇƭŀȅŜŘ Qsepϰ ǎŜǊƛŜǎ ǇƛŎǘǳǊŜ ǘǳǊƴǎ ƛƴǘƻ 

ŎƻƭƻǊ ŦƻǊƳΣ ǿƘƛŎƘ ƛƴŘƛŎŀǘŜ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴ ƛǎ ŜǎǘŀōƭƛǎƘŜŘΦ 

 

 

CƛƎǳǊŜ оπо LƴǎǘǊǳƳŜƴǘ ŎƻƴƴŜŎǘƛƻƴ 

  

¢ƘŜ tǳǊƎŜ /ƘŜŎƪ ƳŜǎǎŀƎŜ ōƻȄ ǿƛƭƭ ǇƻǇπǳǇΣ ŀŦǘŜǊ ŎƻƴƴŜŎǘŜŘ ŀƴŘ ōŜŦƻǊŜ ŘƛǎŎƻƴƴŜŎǘŜŘ 

όCƛƎǳǊŜ оπпύΦ /ƭƛŎƪ tǳǊƎŜ /ƘŜŎƪ ŀƴŘ Ŧƻƭƭƻǿ ǘƘŜ ƛƴǎǘǊǳŎǘƛƻƴǎ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ǇǊƻŎŜǎǎΦ 

¦ǎƛƴƎ tǳǊƎŜ /ƘŜŎƪ ŦǳƴŎǘƛƻƴΣ ƛǘ ŜƴǎǳǊŜǎ ǘƘŀǘ ŀƛǊ ǘǳōŜ ƛǎ ƴƻǘ ŎƭƻƎƎŜŘ ōŜŦƻǊŜ ǳǎŜ ŀƴŘ ŎƭŜŀƴ 

ǘƘŜ ƎŜƭ ǿƘƛŎƘ ǿŀǎ ŀŎŎƛŘŜƴǘŀƭƭȅ ǎǳŎƪŜŘ ƛƴǘƻ ǘƘŜ ŀƛǊ ǘǳōŜ ŀŦǘŜǊ ǳǎŜΦ 

 

ϝbƻǘŜΥ ¢ƻ ŀǾƻƛŘ ǘƘŜ ǇŜǊƳŀƴŜƴǘ ŘŀƳŀƎŜ ǘƻ ǘƘŜ ǎȅǎǘŜƳΣ ǳǎŜǊ ƛǎ ŀŘǾƛǎŜŘ ǘƻ ŜȄŜŎǳǘŜ ǘƘŜ 

tǳǊƎŜ /ƘŜŎƪ ŜǾŜǊȅ ǘƛƳŜ ǿƘŜƴ ǘƘŜ ǎƻŦǘǿŀǊŜ ǊŜǉǳƛǊŜǎΦ 

 

 

CƛƎǳǊŜ оπп tǳǊƎŜ /ƘŜŎƪ ƳŜǎǎŀƎŜ ōƻȄ 
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/ƭƛŎƪ /ƘŀƴƎŜ .ǳŦŦŜǊ ǘƻ ƳƻǾŜ ǘƘŜ ōǳŦŦŜǊ ǘǊŀȅ ƘƻƭŘŜǊ ǘƻ ǘƘŜ ŘƻƻǊ όCƛƎǳǊŜ оπо /ύΦ tƭŀŎŜ ǘƘŜ 

ǎƻƭǳǘƛƻƴ ŀŎŎƻǊŘƛƴƎƭȅ ƛƴ ǘƘŜ ōǳŦŦŜǊ ǘǊŀȅ ŀǎ ǎƘƻǿƴ ƛƴ CƛƎǳǊŜ оπрΦ tƭŀŎŜ ǘƘŜ ōǳŦŦŜǊ ǘǊŀȅ 

ǇǊƻǇŜǊƭȅ ƛƴ ǘƘŜ ǘǊŀȅ ƘƻƭŘŜǊΦ tƭŀŎŜ ǘƘŜ ǎǳƛǘŀōƭŜ ŀƭƛƎƴƳŜƴǘ ƳŀǊƪŜǊ ŀǘ a!мϤa5мΣ ƛŦ 

ƴŜŜŘŜŘΦ  

 

Qsep1 

 

Qsep100 

 

Qsep400 

 
ʆ aŀƪŜ ǎǳǊŜ ǘǳōŜǎ ǿƛǘƘ ŀƭƛƎƴƳŜƴǘ ƳŀǊƪŜǊ ŀǊŜ ŀǘ ǘƘŜ ŀǎǎƛƎƴŜŘ Ǉƻǎƛǘƛƻƴ  

CƛƎǳǊŜ оπр /ƘŀƴƎŜ .ǳŦŦŜǊ ŀƴŘ ǇƭŀŎŜ ǘƘŜ ǎƻƭǳǘƛƻƴ 
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¢ƘŜƴΣ ŎƭƛŎƪ /ƘŀƴƎŜ {ŀƳǇƭŜ όCƛƎǳǊŜ оπо .ύ ǘƻ ƳƻǾŜ ǘƘŜ ǘǊŀȅ ƘƻƭŘŜǊ ǘƻ ǘƘŜ ŘƻƻǊ ŀƴŘ ǇƭŀŎŜ 

ǘƘŜ ǎŀƳǇƭŜǎΦ !ŦǘŜǊ ǘƘŜǎŜ ǎǘŜǇǎΣ ŎƭƻǎŜ ǘƘŜ ǎŀƳǇƭŜ ŘƻƻǊΦ 

 

hǇŜƴ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ŘƻƻǊ ƻƴ ǘƘŜ ǘƻǇ ƻŦ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘΦ aŀƪŜ ǎǳǊŜ ǘƘŜ ƎǳƛŘƛƴƎ ƎǊƻƻǾŜ ƻŦ 

ǘƘŜ ŎŀǊǘǊƛŘƎŜ ƛǎ ŦŀŎƛƴƎ ŦǊƻƴǘ όCƛƎǳǊŜ оπсύΦ ¢ƘŜƴΣ ƛƴǎŜǊǘ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ŀƴŘ ŎƭƻǎŜ ǘƘŜ ŘƻƻǊΦ 

ϝbƻǘŜΥ .ŜŦƻǊŜ ƛƴǎŜǊǘƛƴƎ ǘƘŜ ŎŀǊǘǊƛŘƎŜΣ ŎƭƛŎƪ tŀǊƪ όCƛƎǳǊŜ оπо 5ύ ǘƻ ŜƴǎǳǊŜ ǘƘŜ ǘǊŀȅ ƘƻƭŘŜǊ 

ŀǘ ǘƘŜ ǇŀǊƪ ǇƻǎƛǘƛƻƴΦ  

  

 
ʆ   [πǎƘŀǇŜ ŎƻƴƴŜŎǘƻǊ ƻŦ ŎŀǊǘǊƛŘƎŜ ǎƘƻǳƭŘ Ŧƻƭƭƻǿ ǘƘŜ [πǎƘŀǇŜ ƎǳƛŘƛƴƎ ƎǊƻƻǾŜ ƛƴǎƛŘŜ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘΦ  

 

CƛƎǳǊŜ оπс ¢ƘŜ ƎǳƛŘƛƴƎ ƎǊƻƻǾŜ ǎƘŀƭƭ ŦŀŎŜ ŦǊƻƴǘ 

ϝbƻǘŜΥ /ŀǊǘǊƛŘƎŜ Ŏŀƴ ƻƴƭȅ ōŜ ƛƴǎŜǊǘŜŘ ƛƴ ƻƴŜ ƻǊƛŜƴǘŀǘƛƻƴ όCƛƎǳǊŜ оπсύΦ  
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CƛƎǳǊŜ оπт tǳǎƘ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ǘƻ ǘƘŜ ōƻǘǘƻƳ 

 

¢ƘŜƴΣ ŎƭƛŎƪ ǘƘŜ [ŀǘŎƘ ōǳǘǘƻƴ ƻƴ ǘƘŜ /ƻƴǘǊƻƭ tŀƴŜƭΦ ¢ƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ƻŦ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ǿƛƭƭ 

ōŜ ŘƛǎǇƭŀȅŜŘ ƻƴ ǘƘŜ /ŀǊǘǊƛŘƎŜ LƴŦƻǊƳŀǘƛƻƴ ǎŜŎǘƛƻƴ ƻƴ ǘƘŜ ƭŜŦǘ ǎƛŘŜ ό/ŀǊǘǊƛŘƎŜ bǳƳōŜǊΣ 

9ȄǇƛǊŀǘƛƻƴ 5ŀǘŜΣ wǳƴǎ [ŜŦǘΧύ ŀƴŘ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ǇƛŎǘǳǊŜ ǿƛƭƭ ǘǳǊƴ ƛƴǘƻ ŎƻƭƻǊ ŦƻǊƳ ŀŦǘŜǊ 

ƭŀǘŎƘƛƴƎ όCƛƎǳǊŜ оπуύΦ ¢ƘŜ ŎŀǊǘǊƛŘƎŜ Ƴǳǎǘ Ǉŀǎǎ ǘƘŜ ŎŀƭƛōǊŀǘƛƻƴ ǇǊƻŎŜǎǎ ŦƻǊ ƛǘǎ ƛƴƛǘƛŀƭ 

ǳǎŀƎŜΦ CƻǊ ǘƘŜ ŘŜǘŀƛƭǎΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ {ŜŎǘƛƻƴ оΦнΦ 

 

 

 

CƛƎǳǊŜ оπу .ŜŦƻǊŜ ŀƴŘ !ŦǘŜǊ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ƭŀǘŎƘŜŘ 
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3.1.2 Sequence and Method Setting 

!ŦǘŜǊ ƭŀǘŎƘƛƴƎ ŀƴŘ ǾŜǊƛŦȅƛƴƎ ǘƘŜ ŎŀǊǘǊƛŘƎŜΣ ȅƻǳ Ŏŀƴ Ŧƻƭƭƻǿ ǘƘŜ ƛƴǎǘǊǳŎǘƛƻƴǎ ŀƴŘ ŜƴǘŜǊ ǘƘŜ 

ōƭŀƴƪ ŦƛŜƭŘǎ ŀǘ {ŜǉǳŜƴŎŜ ǊŜƎƛƻƴ όCƛƎǳǊŜ оπфύΦ {ƛȄ ǎŜǘǘƛƴƎ ŎƻƭǳƳƴǎ ǇǊƻǾƛŘŜ ǘƘŜ 

ƻǇŜǊŀǘƛƻƴŀƭ ŦƭŜȄƛōƛƭƛǘȅ ŦƻǊ ǘƘŜ ŜȄǇŜǊƛƳŜƴǘΦ /ƭƛŎƪ ǘƘŜ !ŘŘ ōǳǘǘƻƴ ƛŦ ȅƻǳ ƴŜŜŘ ǘƻ ŎǊŜŀǘŜ ŀ 

Ǌƻǿ ŦƻǊ ǘƘŜ ƴŜǿ ǎŜǉǳŜƴŎŜΦ /ƭƛŎƪ wǳƴ ǘƻ ŜȄŜŎǳǘŜ ǘƘŜ ǎŜǉǳŜƴŎŜ ŀŦǘŜǊ ǘƘŜ ŎƻƭǳƳƴǎ ŀǊŜ 

ŦƛƭƭŜŘΦ 

 

CƛƎǳǊŜ оπф 9Řƛǘ ǎŜǉǳŜƴŎŜ 

9Řƛǘ ǘƘŜ ǎŜǉǳŜƴŎŜ ōȅ ŀǎǎƛƎƴƛƴƎ ǘƘŜ ǎŀƳǇƭŜ ǇƻǎƛǘƛƻƴΣ ǎŜƭŜŎǘƛƴƎ ǘƘŜ ǎŜǇŀǊŀǘƛƻƴ ƳŜǘƘƻŘΣ 

ŀƴŘ ŜƴǘŜǊƛƴƎ ǘƘŜ ǊŜǎǳƭǘ ƴŀƳŜΦ 

 

{ŀƳǇƭŜ tƻǎƛǘƛƻƴΥ {ŜƭŜŎǘ ǘƘŜ ǎŀƳǇƭŜ Ǉƻǎƛǘƛƻƴ ƛƴ ǘƘŜ ǇƻǇπǳǇ ǿƛƴŘƻǿΦ 
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aŜǘƘƻŘΥ /ƘƻƻǎŜ ǘƘŜ ƳŜǘƘƻŘ ŦƻǊ ǘƘŜ ǎŜƭŜŎǘŜŘ ǎŀƳǇƭŜΦ 

! ƳŜǘƘƻŘ ǎŜƭŜŎǘƻǊ ǿƛƴŘƻǿ ǿƛƭƭ ǇƻǇπǳǇ ŀƴŘ ǇǊƻǾƛŘŜ ǘƘŜ ǎǳƎƎŜǎǘŜŘ ǇǊŜπǇǊƻƎǊŀƳƳŜŘ 

ƳŜǘƘƻŘǎ ōŀǎŜŘ ƻƴ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ǘȅǇŜǎ ŀƴŘ ǘƘŜ ǎŀƳǇƭŜ ŎƻƴŘƛǘƛƻƴǎΦ ¦ǎŜǊ Ŏŀƴ ǎǇŜŎƛŦȅ 

ǘƘŜ ƛǘŜƳǎ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜƛǊ ŎƻƴŘƛǘƛƻƴǎΦ  

V {ŜƭŜŎǘ 5b!Σ wb! ƻǊ tǊƻǘŜƛƴ ŀǇǇƭƛŎŀǘƛƻƴ ǊŜǎǇŜŎǘƛǾŜƭȅ ǘƻ ǘƘŜ ǎŀƳǇƭŜΦ  

V {ŜƭŜŎǘ ǘƘŜ ŀƴŀƭȅǎƛǎ ǘȅǇŜǎ ȅƻǳ ǿŀƴǘŜŘΣ ǉǳŀƭƛǘŀǘƛǾŜ ƻǊ ǉǳŀƴǘƛǘŀǘƛǾŜ όƻƴƭȅ ƻǇŜƴŜŘ 

ƛƴ {м ŀƴŘ {н ό/ŀǘΦ /млрнлмπv ŀƴŘ /млрнлнπvύύΦ 

¢ƘŜ ǉǳŀƴǘƛǘŀǘƛǾŜ ŦǳƴŎǘƛƻƴ ƛǎ ǳǎŜŘ ǘƻ ƳŜŀǎǳǊŜ ǘƘŜ ǎŀƳǇƭŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ƳƻǊŜ 

ŀŎŎǳǊŀǘŜƭȅΦ ¢ƻ ƳŜŀǎǳǊŜ ǘƘŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴΣ ǘƘŜ ǎŀƳǇƭŜ Ƴǳǎǘ ƳƛȄ ǿƛǘƘ ǘƘŜ 

ǉǳŀƴǘƛǘŀǘƛǾŜ ƳŀǊƪŜǊ ό/млфмлфπрллvύΦ ¢ƘŜ ǉǳŀƴǘƛǘŀǘƛǾŜ ƳŀǊƪŜǊ ǿƛƭƭ ŀŎǘ ŀǎ ŀƴ 

ƛƴǘŜǊƴŀƭ ƳŀǊƪŜǊ ǘƻ ŀŘƧǳǎǘ ǘƘŜ ŎŀƭŎǳƭŀǘƛƻƴΦ ¢ƻ Řƻ ǘƘŜ ǉǳŀƴǘƛŦƛŎŀǘƛƻƴΣ Ŧƻƭƭƻǿ ǘƘŜ 

ǎǘŜǇǎ ōŜƭƻǿΦ 

1. ŜƴǘŜǊ ǘƘŜ ǾƻƭǳƳŜ ƻŦ ǎŀƳǇƭŜ ǿƘƛŎƘ ƳƛȄŜŘ ǿƛǘƘ ǘƘŜ ǉǳŀƴǘƛǘŀǘƛǾŜ ƳŀǊƪŜǊ 
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2. {ŜƭŜŎǘ ǘƘŜ ǊŜŎƻƳƳŜƴŘŜŘ ƳŜǘƘƻŘ ŀƴŘ ǎǘŀǊǘ ǘƘŜ ŀƴŀƭȅǎƛǎ 

3. ¢ƘŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ǿƛƭƭ ŘƛǎǇƭŀȅ ŀǘ ǘƘŜ ǊŜǎǳƭǘ ŦƛƭŜ όǘƘŜ ǾŀƭǳŜ ƛƴŘƛŎŀǘŜǎ ǘƘŜ 

ǎŀƳǇƭŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ōŜŦƻǊŜ ƳƛȄƛƴƎ ǿƛǘƘ ǉǳŀƴǘƛǘŀǘƛǾŜ ƳŀǊƪŜǊύ 

 
 

V 5ƛŦŦŜǊŜƴǘ !ƭƛƎƴƳŜƴǘ aŀǊƪŜǊ Ƴǳǎǘ ōŜ ǇƭŀŎŜŘ ƛƴ ǘƘŜ ǊƛƎƘǘ ǇƭŀŎŜ 

1. ²ƘŜƴ ǘŀƪƛƴƎ нлōǇϧмлллōǇ !ƭƛƎƴƳŜƴǘ aŀǊƪŜǊ ό/млфмллύ ŀǎ ǘƘŜ 

ŀƭƛƎƴƳŜƴǘ ƳŀǊƪŜǊΣ ǇƭŜŀǎŜ ǇƭŀŎŜ ŀǘ a!м ŀƴŘ ǎŜƭŜŎǘ нлπмY όa!πмύΦ  

2. ²ƘŜƴ нлōǇϧрY !ƭƛƎƴƳŜƴǘ aŀǊƪŜǊ ό/млфмлнύ ƛǎ ǳǎŜŘΣ ǇƭŜŀǎŜ ǇƭŀŎŜ ŀǘ 

a.м ŀƴŘ ǎŜƭŜŎǘ нлπрY όa.πмύ 

3. ²ƘŜƴ нлōǇϧмΦрY ŀƴŘ нлōǇϧмрY !ƭƛƎƴƳŜƴǘ aŀǊƪŜǊ ό/млфммлπрлл!ύ ƛǎ 

ǳǎŜŘΣ ǇƭŜŀǎŜ ǇƭŀŎŜ ŀǘ a5м ŀƴŘ ǎŜƭŜŎǘ нлπмрY όa5πмύ 

V LŦ ǘƘŜ !ƭƛƎƴƳŜƴǘ aŀǊƪŜǊ ŎƘŜŎƪōƻȄ ƛǎ ǳƴŎƘŜŎƪŜŘΣ ǘƘŜ ŀƭƛƎƴƳŜƴǘ ƳŀǊƪŜǊ 

ǎŀƳǇƭŜ ǿƛƭƭ ƴƻǘ ōŜ ǳǎŜŘ ƛƴ ǘƘŜ ǎŜǇŀǊŀǘƛƻƴΦ ¢ƘŜ ŎŀƭŎǳƭŀǘƛƻƴ ǿƛƭƭ ōŜ ŀŦŦŜŎǘŜŘΦ  

V {ŜƭŜŎǘ {ŀƳǇƭŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ōŀǎŜŘ ƻƴ ȅƻǳǊ ǎŀƳǇƭŜ ŎƻƴŘƛǘƛƻƴǎΦ  

!ŦǘŜǊ ŀƭƭ ƛǘŜƳǎ ŀǊŜ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ŀǾŀƛƭŀōƭŜ ǇǊŜπǇǊƻƎǊŀƳƳŜŘ ƳŜǘƘƻŘǎ ǿƛƭƭ ōŜ ƭƛǎǘŜŘ ƛƴ 

ǘƘŜ ¢ŀōƭŜΦ  
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¢ƘŜ ǇǊŜπǇǊƻƎǊŀƳƳŜŘ ƳŜǘƘƻŘ ǿƛƭƭ ōŜ ƴŀƳŜŘ ǿƛǘƘ ǎǳŎƘ ǊǳƭŜǎ ōŜƭƻǿΥ 

 

 

CƻǊ ŜȄŀƳǇƭŜΣ aπпπмлπлсπолл ƳŜŀƴǎ ǘƘŜ ǾƻƭǘŀƎŜ ƻŦ п Y± ŦƻǊ ǘƘŜ мл ǎŜŎƻƴŘǎ 

ǎŀƳǇƭŜ ƛƴƧŜŎǘƛƻƴ ŀƴŘ ǘƘŜ ǾƻƭǘŀƎŜ ƻŦ с Y± ŦƻǊ ǘƘŜ олл ǎŜŎƻƴŘǎ ǎŀƳǇƭŜ ǎŜǇŀǊŀǘƛƻƴΦ 

¢ƘŜ ƘƛƎƘŜǊ ǾƻƭǘŀƎŜ ŀƴŘ ƭƻƴƎŜǊ ǎŀƳǇƭŜ ƛƴƧŜŎǘƛƻƴ ǘƛƳŜΣ ǘƘŜ ƳƻǊŜ ǎŀƳǇƭŜ ƛǎ 

ƛƴƧŜŎǘŜŘ ǘƻ ŜƴƘŀƴŎŜ ǘƘŜ ǎƛƎƴŀƭΦ 

¢ƘŜ ƘƛƎƘŜǊ ǎŜǇŀǊŀǘƛƻƴ ǾƻƭǘŀƎŜΣ ǘƘŜ ǎŜǇŀǊŀǘƛƻƴ ǘƛƳŜ ǿƛƭƭ ōŜ ǎƘƻǊǘŜƴŜŘΣ ōǳǘ ǘƘŜ 

ǊŜǎƻƭǳǘƛƻƴ ƛǎ ǿƻǊǎŜΦ ¢ƘŜ ƭƻǿŜǊ ǎŜǇŀǊŀǘƛƻƴ ǾƻƭǘŀƎŜ Ŏŀƴ ƘŜƭǇ ƛƴŎǊŜŀǎŜ ǘƘŜ 

ǊŜǎƻƭǳǘƛƻƴ ōǳǘ ǎƭƻǿŜǊΦ 

¢ƘŜ ǎŀƳǇƭŜ ǎŜǇŀǊŀǘƛƻƴ ƛǎ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘƻ ǘƘŜ ǎƛȊŜ ǊŀƴƎŜ ƻŦ ōŀǎŜ ǇŀƛǊǎΦ 
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{ŀƳǇƭŜ 5ǳǊŀǘƛƻƴΥ ¢ƘŜ ŘǳǊŀǘƛƻƴ ƻŦ ǘƘŜ ǎŀƳǇƭŜ ƛƴƧŜŎǘƛƻƴ ǘƛƳŜ 

¢ƘŜ ǎŜƭŜŎǘŜŘ ƳŜǘƘƻŘ ǿƛƭƭ ŘƛǎǇƭŀȅ ǘƘŜ {ŀƳǇƭŜ 5ǳǊŀǘƛƻƴ ƻƴ ǘƘŜ {ŜǉǳŜƴŎŜ ǘŀōƭŜΦ 

¢ƘŜ {ŀƳǇƭŜ 5ǳǊŀǘƛƻƴ ŀŦŦŜŎǘǎ ǘƘŜ ǉǳŀƴǘƛǘȅ ƻŦ ǘƘŜ ƛƴƧŜŎǘŜŘ ǎŀƳǇƭŜΦ aƻŘƛŦȅ ǘƘŜ 

ŘǳǊŀǘƛƻƴ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǎŀƳǇƭŜ ǘƘŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ŀƴŘ ǘƘŜ ŀƳǇƭƛǘǳŘŜ ŀǘ ȅƻǳǊ 

ǇǊŜŦŜǊŜƴŎŜΦ 

 

wǳƴΥ  ¢ƘŜ ƴǳƳōŜǊ ƻŦ Ǌǳƴǎ 

¢ƘŜ ǊŜǇŜǘƛǘƛƻƴ ƻŦ ǘƘŜ ǎŀƳŜ ǎŀƳǇƭŜǎ ƛǎ ǊŜǉǳƛǊŜŘ ǘƻ ŜȄŜŎǳǘŜ ǘƘŜ ǎŜǇŀǊŀǘƛƻƴΦ LŦ ǘƘŜ 

ǎŀƳǇƭŜǎ ŀǊŜ ƳƻǊŜ ǘƘŀƴ ƻƴŜΣ ǘƘŜ ǎŜǉǳŜƴŎŜ ǿƛƭƭ ōŜ ǎŀƳǇƭŜ !Σ .Χ ǘƘŜƴ ǎŀƳǇƭŜ !Σ 

.ΧΦ  

 

{ŜǇŀǊŀǘƛƻƴ 5ǳǊŀǘƛƻƴΥ ¢ƘŜ ǎŜǇŀǊŀǘƛƻƴ ǘƛƳŜ ŘǳǊƛƴƎ ǘƘŜ ŜȄŜŎǳǘƛƻƴΦ 

¢ƘŜ ǎŜǇŀǊŀǘƛƻƴ ǘƛƳŜ Ƴŀȅ ōŜ ŀŦŦŜŎǘŜŘ ōȅ ǘƘŜ ŜȄǇŜǊƛƳŜƴǘŀƭ ŎƻƴŘƛǘƛƻƴ ǎǳŎƘ ŀǎ 

ǘŜƳǇŜǊŀǘǳǊŜΣ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ƻŦ ǎŜǇŀǊŀǘƛƻƴ ōǳŦŦŜǊΣ ŜǘŎΦ  

¢ƘŜ {ŜǇŀǊŀǘƛƻƴ 5ǳǊŀǘƛƻƴ ƻŦ ǘƘŜ ǎŜƭŜŎǘŜŘ ƳŜǘƘƻŘ ǿƛƭƭ ōŜ ŘƛǎǇƭŀȅŜŘ ƻƴ ǘƘŜ 

{ŜǉǳŜƴŎŜ ǘŀōƭŜΦ ¸ƻǳ Ŏŀƴ ƳƻŘƛŦȅ ǘƘŜ ŘǳǊŀǘƛƻƴ ƻŦ ǘƘŜ ǎŜǇŀǊŀǘƛƻƴ ŀŎŎƻǊŘƛƴƎ ǘƻ 

ȅƻǳǊ ŎƻƴŘƛǘƛƻƴΦ ¢ƘŜ {ŜǇŀǊŀǘƛƻƴ 5ǳǊŀǘƛƻƴ ǘƛƳŜ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘ ǘƻ ōŜ ол ǎŜŎƻƴŘǎ 

ƭƻƴƎŜǊ ǘƘŀƴ ǘƘŜ ǘƛƳŜ ǿƘŜƴ ǘƘŜ ǳǇǇŜǊ ƳŀǊƪŜǊ ŀǇǇŜŀǊǎΦ 
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wŜǎǳƭǘ bŀƳŜΥ ¢ƘŜ ǊŜǎǳƭǘ ƴŀƳŜ ǘƻ ōŜ ǎŀǾŜŘΦ 

¢ƘŜ ǊŜǎǳƭǘ ŦƛƭŜ ǿƛƭƭ ōŜ ǎŀǾŜŘ ǿƛǘƘ ƛƴŦƻǊƳŀǘƛƻƴ ƻŦ ǎŜǉǳŜƴŎŜΣ ǇƻǎƛǘƛƻƴΣ ŀƴŘ 

ŜȄŜŎǳǘƛƻƴ ǎǳŎƘ ŀǎ ғwŜǎǳƭǘbŀƳŜҔψғǇǳƭƭπŘƻǿƴ ƻǇǘƛƻƴǎҔψ{м!нψwоΦōƻǇȄΤ IŜǊŜΣ {м 

ƳŜŀƴǎ ŦƛǊǎǘ Ǌƻǿ ƛƴ ǎŜǉǳŜƴŎŜ ŀƴŘ !н ƳŜŀƴǎ ǎŀƳǇƭŜ Ǉƻǎƛǘƛƻƴ ŀƴŘ wо ƳŜŀƴ ǘƘƛǊŘ 

ŜȄŜŎǳǘƛƻƴΦ 

 

tŀǊŀΦΥ ¢ƘŜ ǎŜǘǘƛƴƎ ŎƻƴŦƛƎǳǊŀǘƛƻƴǎ ŦƻǊ ǘƘƛǎ ƳŜǘƘƻŘ  

 

  

{ƻŦǘǿŀǊŜ ǿƛƭƭ ŎŀƭŎǳƭŀǘŜ ǘƘŜ ǊŜǎǳƭǘ ōȅ ǳǎƛƴƎ ǘƘŜ ŘŜŦŀǳƭǘ ǊŜŦŜǊŜƴŎŜ ǘŀōƭŜΦ  

LŦ ǳǎŜǊǎ ǿŀƴǘ ǘƻ ǳǎŜ ǘƘŜƛǊ ƻǿƴ ǊŜŦŜǊŜƴŎŜ ǘŀōƭŜΣ ŎƭƛŎƪ .ǊƻǿǎŜ ŀƴŘ ǎŜƭŜŎǘ ǘƘŜ ŦƛƭŜ 

ό{ŜŜ {ŜŎǘƛƻƴ рΦмΦнύΦ 

¸ƻǳ Ŏŀƴ ŀƭǎƻ ŀŘƧǳǎǘ ǘƘŜ .ŀǎŜƭƛƴŜ ŀƴŘ tŜŀƪ ¢ƘǊŜǎƘƻƭŘ ƛƴ ǘƘƛǎ ǇŀƎŜΦ 

 

!ƭǘŜǊƴŀǘƛǾŜƭȅΣ ƛŦ ǳǎŜǊ ƴŜŜŘǎ ǘƻ ƛƳǇǊƻǾŜ ǘƘŜ ŀŎŎǳǊŀŎȅ ƻŦ ǘƘŜ ōŀǎŜ ǇŀƛǊ ŎŀƭŎǳƭŀǘƛƻƴΣ 

/ǊŜŀǘŜ ǎƛȊŜ ƳŀǊƪŜǊ ƛǎ ǳǎŜŘ ǘƻ ǳǇŘŀǘŜ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ǘŀōƭŜ ǇŜǊƛƻŘƛŎŀƭƭȅ ŜǾŜǊȅ ƴ 

ǘƛƳŜ ǿƛǘƘ ǘƘŜ ǎƛȊŜ ƳŀǊƪŜǊΦ ¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǎŀƳǇƭŜ ǘŜǎǘ ǿƛƭƭ ōŜ ŎŀƭŎǳƭŀǘŜŘ ōŀǎŜŘ ƻƴ 

ǘƘŜ ǳǇŘŀǘŜŘ ǊŜŦŜǊŜƴŎŜ ǘŀōƭŜΦ 

ϝbƻǘŜΥ ¢ƘŜ ǎƛȊŜ ƳŀǊƪŜǊ ǳǎŜŘ ƛƴ ǘƘŜ /ǊŜŀǘŜ ǎƛȊŜ ƳŀǊƪŜǊ ŦǳƴŎǘƛƻƴ ƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ 

ŀƭƛƎƴƳŜƴǘ ƳŀǊƪŜǊ ȅƻǳ ǎŜƭŜŎǘŜŘ ŀǘ aŜǘƘƻŘ ǎŜƭŜŎǘƻǊΦ 
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¢ƘŜ ǊŜǎǳƭǘ ŎŀƭŎǳƭŀǘƛƻƴ ƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ ōǳƛƭǘπƛƴ ǊŜŦŜǊŜƴŎŜ ƳŀǊƪŜǊΦ ¦ǎŜǊ Ŏŀƴ ŀƭǎƻ 

ŀǎǎƛƎƴ ȅƻǳǊ ƻǿƴ ǊŜŦŜǊŜƴŎŜ ƳŀǊƪŜǊ ƛƴǎǘŜŀŘ ƻŦ ǳǎƛƴƎ ōǳƛƭǘπƛƴ ǊŜŦŜǊŜƴŎŜ ƳŀǊƪŜǊ 

ǿƘŜƴΥ  

(1) ¢ƘŜ ǎƛƎƴŀƭ ǇŀǘǘŜǊƴ ƛǎ ŘƛŦŦŜǊŜƴǘ ōŜǘǿŜŜƴ ǘƘŜ ōǳƛƭǘπƛƴ ǊŜŦŜǊŜƴŎŜ ƳŀǊƪŜǊ ŀƴŘ ǘƘŜ 

ƴŜǿ ƻƴŜΣ ŀƴŘ ǘƘŜ ǎƻŦǘǿŀǊŜ Ŏŀƴ ƴƻǘ ǊŜŎƻƎƴƛȊŜ ǘƘŜ ƴŜǿ ǇŀǘǘŜǊƴ ŎƻǊǊŜŎǘƭȅΦ 

(2) ¢ƘŜ ǎƛȊŜ ƻŦ ǳǇǇŜǊ ƳŀǊƪŜǊ ƛǎ ƴƻǘ ǘƘŜ ǎŀƳŜ ŀǎ ǳǎƛƴƎΦ όŜΦƎΦ LŦ ǳǎƛƴƎ нлπмYΣ ǘƘŜ 

ǳǇǇŜǊ ƳŀǊƪŜǊ Ƴǳǎǘ ōŜ мYōύ 

 

¢ƻ ŜȄŜŎǳǘŜ /ǊŜŀǘŜ ǎƛȊŜ ƳŀǊƪŜǊΣ Řƻ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

A. tƭŀŎŜ ŦǊŜǎƘ !ƭƛƎƴƳŜƴǘ aŀǊƪŜǊ ό/млфмллΥ нлπмY !ƭƛƎƴƳŜƴǘ ƳŀǊƪŜǘύ ŀǘ a!м 

Ǉƻǎƛǘƛƻƴ ŀƴŘ {ƛȊŜ aŀǊƪŜǊ ό/млфнллΥ {ƛȊŜ ƳŀǊƪŜǊύ ŀǘ a!н ǇƻǎƛǘƛƻƴΦ  

ϝbƻǘŜΥ CƻǊ ŘƛŦŦŜǊŜƴǘ ƛƴǎǘǊǳƳŜƴǘǎΣ ǇƭŜŀǎŜ ǇƭŀŎŜ ǘƘŜ ǊƛƎƘǘ !a ƛƴ ǘƘŜ ǊƛƎƘǘ 

ǇƻǎƛǘƛƻƴǎΦ ό{ŜŜ {ŜŎǘƛƻƴ оΦмΦмΤ CƛƎǳǊŜ оπрύ 

B. /ƭƛŎƪ ǘƘŜ !ǳǘƻƳŀǘƛŎ ŎŀƭŎǳƭŀǘƛƻƴ ƛŎƻƴ ƛƴ {ŜǉǳŜƴŎŜΦ 

 

C. /ƘŜŎƪ /ǊŜŀǘŜ ǎƛȊŜ ƳŀǊƪŜǊ 

¸ƻǳ Ŏŀƴ ǎŜƭŜŎǘ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ό ̌9ǾŜǊȅ ƴ ǘƛƳŜǎύ ǘƻ ŜȄŜŎǳǘŜ ǘƘŜ ǎƛȊŜ ƳŀǊƪŜǊΣ ƛŦ ȅƻǳ ƴŜŜŘ 

ƘƛƎƘŜǊ ŀŎŎǳǊŀŎȅ ƻŦ ǘƘŜ ōŀǎŜ ǇŀƛǊ ǎƛȊƛƴƎΦ  

{ƳŜŀǊΥ LŦ ǘƘŜ {ƳŜŀǊ ŎƘŜŎƪōƻȄ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ {ƳŜŀǊ ŀƴŀƭȅǎƛǎ ǿƛƭƭ ōŜ ŀǇǇƭƛŜŘ ǘƻ ǘƘŜ 

ǊŜǎǳƭǘǎΦ ό{ŜŜ ǘƘŜ {ŜŎǘƛƻƴ рΦпύ 
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tŜŀƪ /ŀƭƭƛƴƎΥ LŦ ǘƘŜ tŜŀƪ /ŀƭƭƛƴƎ ŎƘŜŎƪōƻȄ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ tŜŀƪ /ŀƭƭƛƴƎ ŀƴŀƭȅǎƛǎ ǿƛƭƭ ōŜ 

ŀǇǇƭƛŜŘ ǘƻ ǘƘŜ ǊŜǎǳƭǘǎΦ ό{ŜŜ ǘƘŜ {ŜŎǘƛƻƴ рΦрύ 

 

/ǊŜŀǘŜ ǊŜǇƻǊǘΥ LŦ ǘƘŜ /ǊŜŀǘŜ ǊŜǇƻǊǘ ŎƘŜŎƪōƻȄ ƛǎ ǎŜƭŜŎǘŜŘΣ ȅƻǳ Ŏŀƴ ǎŜƭŜŎǘ ǘƘŜ {Ƙƻǿ 

ǊŜǇƻǊǘ ǎŜǘǘƛƴƎ ŀƴŘ ǎŜǘ ǘƘŜ wŜǇƻǊǘ ŦƻǊƳŀǘΦ 
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3.2 Cartridge Calibration  

Lƴ ƻǊŘŜǊ ǘƻ ŜƴǎǳǊŜ ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ǘƘŜ ƴŜǿ ŎŀǊǘǊƛŘƎŜΣ ŎŀƭƛōǊŀǘƛƻƴ ƛǎ ǊŜǉǳƛǊŜŘ ōŜŦƻǊŜ ǘƘŜ 

ƛƴƛǘƛŀƭ ǳǎŀƎŜΦ 

 

¢ƘŜ ŎƻƴŎŜǇǘ ƻŦ ǘƘŜ ǾŜǊƛŦƛŎŀǘƛƻƴ ƛǎ ǘƻ Řƻ ǘƘŜ I± ŎƘŜŎƪ ōȅ ŎƘŜŎƪƛƴƎ ƛŦ ǘƘŜ ŎǳǊǊŜƴǘ ƻŦ ǘƘŜ ƎŜƭ 

ƛǎ ǎǘŀōƭŜ ǳƴŘŜǊ I± ŎƻƴŘƛǘƛƻƴΦ ¢ƘŜ ǊŜǎǳƭǘ ǿƛƭƭ ǎƘƻǿ ǇŀǎǎŜŘ ƛŦ ǘƘŜ ŎǳǊǊŜƴǘ ƛǎ ǎǘŀōƭŜΦ ¢ƘŜ 

/ŀƭƛōǊŀǘŜ ŦǳƴŎǘƛƻƴ ƛǎ ǘƻ ŎƻƴŦƛǊƳ ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ōȅ ŜȄŜŎǳǘƛƴƎ ǘƘŜ ǘŜǎǘ ƻŦ ǘƘŜ 

ŀƭƛƎƴƳŜƴǘ ƳŀǊƪŜǊ ŀƴŘ ŎƘŜŎƪƛƴƎ ƛŦ ǘƘŜ ǎƛƎƴŀƭ ƻŦ ǘƘŜ ŀƭƛƎƴƳŜƴǘ ƳŀǊƪŜǊ Ŏŀƴ ōŜ ŘŜǘŜŎǘŜŘ 

ǿƘŜƴ ǳǎƛƴƎ ǘƘƛǎ ŎŀǊǘǊƛŘƎŜΦ 

 

tƭŜŀǎŜ ǇǊŜǇŀǊŜ җ нлҡ[ ŦǊŜǎƘ ŀƭƛƎƴƳŜƴǘ ƳŀǊƪŜǊ ƛƴ ŀ нллҡ[ t/w ǘǳōŜ όŀŘŘƛƴƎ млҡ[ ƳƛƴŜǊŀƭ 

ƻƛƭ ǘƻ ǇǊŜǾŜƴǘ ŜǾŀǇƻǊŀǘƛƻƴύ ŀƴŘ ǇƭŀŎŜ ǘƘŜ ƳŀǊƪŜǊ ŀǘ a!м ǇƻǎƛǘƛƻƴΦ aŀƪŜ ǎǳǊŜ ǘƘŜ ōǳŦŦŜǊ 

ǘǊŀȅ ƛǎ ǇƭŀŎŜŘ ƻƴ ǘƘŜ ōǳŦŦŜǊ ǘǊŀȅ ƘƻƭŘŜǊΦ LƴǎŜǊǘ ǘƘŜ ƴŜǿ ŎŀǊǘǊƛŘƎŜ ŀƴŘ ŎƭƻǎŜ ǘƘŜ ŘƻƻǊΦ  

 

CƛǊǎǘΣ ŎƭƛŎƪ [ŀǘŎƘ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ I± /ƘŜŎƪ ŀǎ ǎƘƻǿƴ ƛƴ CƛƎǳǊŜ оπмл ǘƻ ŎƘŜŎƪ ƛŦ ǘƘŜ ŎŀǊǘǊƛŘƎŜ 

ǿƻǊƪƛƴƎ ŎǳǊǊŜƴǘ ƛǎ ŀōƻǾŜ н ҡ!Φ !ŦǘŜǊ I± /ƘŜŎƪΣ ŎƭƛŎƪ /ŀƭƛōǊŀǘŜ ǘƻ ǾŜǊƛŦȅ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ŀǎ 

ǎƘƻǿƴ ƛƴ CƛƎǳǊŜ оπммΦ 

 

  

CƛƎǳǊŜ оπмл /ŀǊǘǊƛŘƎŜ ±ŜǊƛŦƛŎŀǘƛƻƴΥ I± ŎƘŜŎƪ 
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CƛƎǳǊŜ оπмм /ŀǊǘǊƛŘƎŜ ±ŜǊƛŦƛŎŀǘƛƻƴΥ /ŀƭƛōǊŀǘƛƻƴ 

 

Qsepϰ {ŜǊƛŜǎ ƛǎ ǊŜŀŘȅ ǘƻ ǳǎŜ ŀŦǘŜǊ ǘƘŜ άtŀǎǎŜŘέ ƳŜǎǎŀƎŜ ŀǇǇŜŀǊǎ ƻƴ ǘƘŜ ǎŎǊŜŜƴΦ LŦ ǘƘŜ 

άCŀƛƭŜŘέ ƳŜǎǎŀƎŜ ŀǇǇŜŀǊǎΣ ǇƭŜŀǎŜ ŎƘŜŎƪ ǘƘŜ ŀƭƛƎƴƳŜƴǘ ƳŀǊƪŜǊ ŀƴŘ ōǳŦŦŜǊ ǘǊŀȅ ŀǎ 

ƳŜƴǘƛƻƴŜŘ ŜŀǊƭƛŜǊΦ LŦ ǘƘŜ ŎŀƭƛōǊŀǘƛƻƴ Ŏƻƴǘƛƴǳƻǳǎƭȅ Ŧŀƛƭǎ ŦƻǊ ǘŜƴ ǘƛƳŜǎΣ Ǝƻ ǘƻ IŜƭǇ ʤ

wŜǇƻǊǘ ǘƻ ƎŜƴŜǊŀǘŜ ǘƘŜ ŜǊǊƻǊ ǊŜǎǳƭǘ ŦƛƭŜ ŀƴŘ ǎŜƴŘ ǘƘŜ ŦƛƭŜ ǘƻ ȅƻǳǊ ƭƻŎŀƭ ŘƛǎǘǊƛōǳǘƻǊ ƻǊ Ǿƛǎƛǘ 

.ƛhǇǘƛŎ LƴŎΦ ƻŦŦƛŎƛŀƭ ǿŜōǎƛǘŜ ŦƻǊ ǘŜŎƘƴƛŎŀƭ ǎǳǇǇƻǊǘΦ ƘǘǘǇǎΥκκǿǿǿΦōƛƻǇǘƛŎΦŎƻƳΦǘǿ 

 

 

 

  

https://www.bioptic.com.tw/
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3.3 Edit Sample Position Settings 

Lƴ ǘƘŜ {ŜǉǳŜƴŎŜ ǇŀƴŜƭΣ ǳǎŜǊ Ŏŀƴ ǎŜƭŜŎǘ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ƭƻŎŀǘƛƻƴ ƻŦ ǘƘŜ {ŀƳǇƭŜ 

tƻǎƛǘƛƻƴ ƻƴ ǘƘŜ ǎƛƳǳƭŀǘƛƻƴ ŎƘŀǊǘ όCƛƎǳǊŜ оπмнύΣ ŀƴŘ ǘƘŜ ǎŜƭŜŎǘŜŘ ƭƻŎŀǘƛƻƴ ǿƛƭƭ ōŜ ƳŀǊƪŜŘ 

ƛƴ ǊŜŘΦ LŦ ȅƻǳ ǿŀƴǘ ǘƻ ŎŀƴŎŜƭ ǘƘŜ ǎŜƭŜŎǘƛƻƴΣ Ƨǳǎǘ ŎƭƛŎƪ ƛǘ ŀƎŀƛƴΦ 

 

 
CƛƎǳǊŜ оπмн {ŜƭŜŎǘ ǘƘŜ {ŀƳǇƭŜ tƻǎƛǘƛƻƴ 

 

¢ƘŜ ǿƘƻƭŜ ŎƻƭǳƳƴ ƻǊ Ǌƻǿ ǿƛƭƭ ōŜ ǎŜƭŜŎǘŜŘ ōȅ ŎƭƛŎƪƛƴƎ ǘƘŜ ŎƻƻǊŘƛƴŀǘŜǎ !πI ƻǊ лмπмн ƻƴ 

ǘƘŜ ǎƛŘŜΦ ¦ǎŜǊ Ŏŀƴ ǎŜƭŜŎǘ ŀƭƭ ǘƘŜ Ǉƻǎƛǘƛƻƴǎ ōȅ ŎƭƛŎƪƛƴƎ ǘƘŜ Ϧ!Ϧ ōǳǘǘƻƴ ŀƴŘ ƛƴǾŜǊǘ ǘƘŜ 

ǎŜƭŜŎǘƛƻƴ ōȅ ŎƭƛŎƪƛƴƎ ǘƘŜ ϦLϦ ōǳǘǘƻƴ ƻƴ ǘƘŜ ƭŜŦǘ ǎƛŘŜΦ ²ƘŜƴ ƳǳƭǘƛǇƭŜ ǎŀƳǇƭŜǎ ƘŀǾŜ ōŜŜƴ 

ǎŜƭŜŎǘŜŘ ǘƻ ŜȄŜŎǳǘŜ ǘƘŜ aŜǘƘƻŘ ŦƻǊ ǎŜǾŜǊŀƭ ǘƛƳŜǎΣ ǘƘŜ ǎȅǎǘŜƳ ǿƛƭƭ ŜȄŜŎǳǘŜ ǘƘŜ ƳŀǊƪŜŘ 

ǎŀƳǇƭŜ Ǉƻǎƛǘƛƻƴǎ ōȅ ǘƘŜ ƴǳƳŜǊƛŎŀƭ ƻǊŘŜǊΦ CƻǊ ƛƴǎǘŀƴŎŜΣ ƛŦ !лмΣ !лнΣ ŀƴŘ !ло Ǉƻǎƛǘƛƻƴǎ 

ŀǊŜ ǎŜƭŜŎǘŜŘ ŀƴŘ ŀǎǎƛƎƴŜŘ ǘƻ ŜȄŜŎǳǘŜ ǘƘŜ aŜǘƘƻŘ ŦƻǊ ǘƘǊŜŜ ǘƛƳŜǎΣ ǘƘŜ {ŜǉǳŜƴŎŜ ǿƛƭƭ ōŜ 

ǇǊƻŎŜǎǎŜŘ ƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƻǊŘŜǊΥ !лмΣ !лнΣ !лоΣ !лмΣ !лнΣ !лоΣ !лмΣ !лнΣ !лоΦ 

 

bƻǘŜǎ ŦƻǊ ǎŀƳǇƭŜǎ Ŏŀƴ ōŜ ŜŘƛǘŜŘ ƛƴ ǘƘŜ {ŀƳǇƭŜ [ƻŀŘŜǊ ǿƛƴŘƻǿ όCƛƎǳǊŜ оπмоύΦ /ƭŜŀǊ !ƭƭ 

ōǳǘǘƻƴ ƛƴ ǘƘŜ ǿƛƴŘƻǿ ƛǎ ǳǎŜŘ ǘƻ ŘŜƭŜǘŜ ŀƭƭ ǘƘŜ ǎŀƳǇƭŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ {ŀǾŜ ōǳǘǘƻƴ ƛǎ 

ǳǎŜŘ ǘƻ ǎŀǾŜ ǘƘŜ ǎŀƳǇƭŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀŦǘŜǊ ŜŘƛǘƛƴƎΦ !ŦǘŜǊ ŜƴǘŜǊƛƴƎ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ǎǳŎƘ 

ŀǎ ǘƛƳŜ ŀƴŘ ǎŜǊƛŀƭ ƴǳƳōŜǊΣ ŎƭƛŎƪ hY ǘƻ ǎǘŀǊǘ ǘƘŜ ǇǊƻŎŜǎǎΦ 
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¢ƘŜ [ƻŀŘ ŦǳƴŎǘƛƻƴ ƛǎ ǳǎŜŘ ǘƻ ŜƴǘŜǊ ƳǳƭǘƛǇƭŜ ǎŀƳǇƭŜ ŘŜǎŎǊƛǇǘƛƻƴΦ !ŦǘŜǊ ŎƭƛŎƪƛƴƎ 9Řƛǘ 

ōǳǘǘƻƴΣ ǘƘŜ {ŀƳǇƭŜ ƭƻŀŘŜǊ ǿƛƴŘƻǿ ǿƛƭƭ ŀǇǇŜŀǊ ƻƴ ǘƘŜ ǎŎǊŜŜƴ όCƛƎǳǊŜ оπмоύΦ ¢ƘŜ 

ƛƴŦƻǊƳŀǘƛƻƴ ƛƴ ǘƘŜ ŜȄŎŜƭ ŦƛƭŜ όCƛƎǳǊŜ оπмпύ Ŏŀƴ ōŜ ƭƻŀŘŜŘ ƛƴǘƻ ǘƘŜ ǿƛƴŘƻǿ ŀƴŘ ǎŀǾŜŘ 

ŀŦǘŜǊ ŎƭƛŎƪƛƴƎ hYΦ 

 

CƛƎǳǊŜ оπмо {ŀƳǇƭŜ ƭƻŀŘŜǊ ǿƛƴŘƻǿ 

 

 
CƛƎǳǊŜ оπмп 9ȄŎŜƭ ŦƛƭŜ ŦƻǊ {ŀƳǇƭŜ ƭƻŀŘŜǊ 

ϝbƻǘŜΥ ¢ƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ƻŦ ǘƘŜ ǎŀƳǇƭŜǎ ƛƴ ǘƘŜ ŜȄŎŜƭ ǎƘŜŜǘ ƴŜŜŘǎ ǘƻ Ŧƻƭƭƻǿ ǘƘŜ ǎŜǉǳŜƴŎŜ 

ǘƘŀǘ ǎƘƻǿǎ ƛƴ CƛƎǳǊŜ оπмоΦ ¸ƻǳ Ŏŀƴ ŦƛƴŘ ŀƴ ŜȄŀƳǇƭŜ ŦƛƭŜ ƛƴ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ŘƛǊŜŎǘƻǊȅ  

/ΥξtǊƻƎǊŀƳ CƛƭŜǎ όȄусύξ.ƛhǇǘƛŎξvπ!ƴŀƭȅȊŜǊξ9ȄŎŜƭ{ŀƳǇƭŜ9ȄŀƳǇƭŜΦȄƭǎȄ 

 

9ŀŎƘ Ǌƻǿ ǊŜǇǊŜǎŜƴǘǎ ŀ ǎƛƴƎƭŜ ǎŀƳǇƭŜ ŀƴŘ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ƻŦ ŜŀŎƘ ǎŀƳǇƭŜ ǿƛƭƭ ƳŀǇ ƛƴǘƻ 

ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘŀō ŀǳǘƻƳŀǘƛŎŀƭƭȅΦ 

ϝbƻǘŜΥ ά{ŀƳǇƭŜ tƻǎƛǘƛƻƴέ ŀƴŘ ά{ŀƳǇƭŜ 5ŀǘŜέ ƴŜŜŘ ǘƻ Ŧƻƭƭƻǿ ǘƘŜ ǎǇŜŎƛŦƛŎ ŦƻǊƳŀǘΦ 

{ŀƳǇƭŜ tƻǎƛǘƛƻƴΥ ά!πIέπάлмπмнέΣ {ŀƳǇƭŜ 5ŀǘŜΥ ȅȅȅȅκƳƳκŘŘ 

 

  



44 
 

3.4 Recalibration 

wŜŎŀƭƛōǊŀǘƛƻƴ Ŏŀƴ ƘŜƭǇ ǘƻ ƛŘŜƴǘƛŦȅ ǘƘŜ ŀƭƛƎƴƳŜƴǘ ƳŀǊƪŜǊ όǳǇǇŜǊ ƳŀǊƪŜǊ ŀƴŘ ƭƻǿŜǊ 

ƳŀǊƪŜǊύ ŎƻǊǊŜŎǘƭȅΦ  

/ƻƴŘǳŎǘ wŜŎŀƭƛōǊŀǘŜ ƛŦ ŀƴȅ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎƛǘǳŀǘƛƻƴǎ ƻŎŎǳǊΥ 

¶ ¢ƘŜ ŀƭƛƎƴƳŜƴǘ ƳŀǊƪŜǊ Ƙŀǎ ōŜŜƴ ǊŜǇƭŀŎŜŘ 

¶ ¢ƘŜ ŎŀǊǘǊƛŘƎŜ Ƙŀǎ ōŜŜƴ ǎǘƻǊŜŘ ŦƻǊ ƳƻǊŜ ǘƘŀƴ ǘǿƻ ǿŜŜƪǎ ǎƛƴŎŜ ǘƘŜ ƭŀǎǘ 

ŜȄŜŎǳǘƛƻƴ 

¶ ¢ƘŜ ǎƻŦǘǿŀǊŜ Ŏŀƴƴƻǘ ƛŘŜƴǘƛŦȅ ǘƘŜ ŀƭƛƎƴƳŜƴǘ ƳŀǊƪŜǊ ŎƻǊǊŜŎǘƭȅ 

¢ƻ wŜŎŀƭƛōǊŀǘŜΣ Řƻ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎǘŜǇǎΥ 

{ǘŜǇмΦ aŀƪŜ ǎǳǊŜ ǘƘŜ ŦǊŜǎƘ !ƭƛƎƴƳŜƴǘ aŀǊƪŜǊ όŜΦƎΦ нлπмYύ ƛǎ ǇƭŀŎŜŘ ŀǘ ǘƘŜ ǊƛƎƘǘ Ǉƻǎƛǘƛƻƴ 

όŜΦƎΦ a!мύ 

{ǘŜǇнΦ aŀƪŜ ǎǳǊŜ ŀƭƭ ōǳŦŦŜǊǎ ŀǊŜ ƛƴ ƎƻƻŘ ŎƻƴŘƛǘƛƻƴ 

{ǘŜǇоΦ /ƭƛŎƪ wŜŎŀƭƛōǊŀǘŜ ƻƴ ǘƘŜ ¢ƻƻƭōŀǊ ŀƴŘ Ŧƻƭƭƻǿ ǘƘŜ ƻƴπǎŎǊŜŜƴ ƛƴǎǘǊǳŎǘƛƻƴǎ όCƛƎǳǊŜ оπ

мрύ 

 

 

CƛƎǳǊŜ оπмр wŜŎŀƭƛōǊŀǘŜ ƻƴ ǘƘŜ ¢ƻƻƭōŀǊ 

¢ƻ Řƻ ǘƘŜ ǊŜŎŀƭƛōǊŀǘŜΣ ŎƘƻƻǎŜ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ǾƻƭǘŀƎŜ ŀƴŘ ŀƭƛƎƴƳŜƴǘ ƳŀǊƪŜǊ ǘƘŀǘ ƳŀǘŎƘ 

ǿƛǘƘ ǘƘŜ aŜǘƘƻŘ ǿƘƛŎƘ ǿƛƭƭ ōŜ ǳǎŜŘ ŦƻǊ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŜȄǇŜǊƛƳŜƴǘǎ όCƛƎǳǊŜ оπмсύΦ 

 

 

CƛƎǳǊŜ оπмс ¢ƘŜ ƳŜǎǎŀƎŜ ōƻȄ ƻŦ wŜŎŀƭƛōǊŀǘŜ 
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3.5 Capillary Clog Check 

ϝ¢Ƙƛǎ ŦǳƴŎǘƛƻƴ ƻƴƭȅ ǎƘƻǿǎ ƛƴ Qsep100Φ 

 

/ŀǇƛƭƭŀǊȅ /ƭƻƎ /ƘŜŎƪ ǿƛƭƭ ǇǳǊƎŜ ǘƘŜ ƎŜƭ ƻǳǘ ƻŦ ǘƘŜ ŎŀǇƛƭƭŀǊȅ ǘƻ ǎŜŜ ƛŦ ƛǘ ƛǎ ŎƭƻƎƎŜŘ ƻǊ ƴƻǘΦ 

LŦ ŘǊƻǇƭŜǘ ŦƻǊƳǎ ŀǘ ǘƘŜ ŎŀǇƛƭƭŀǊȅ ǘƛǇΣ ǘƘŜ ŎŀǇƛƭƭŀǊȅ ƛǎ ƴƻǘ ŎƭƻƎƎŜŘΦ 

 

 

 

CƛƎǳǊŜ оπмт /ŀǇƛƭƭŀǊȅ /ƭƻƎ /ƘŜŎƪ ŦǳƴŎǘƛƻƴ 

 

LŦ ǘƘŜ ŎǳǊǊŜƴǘ ƛǎ ǘƻƻ ƭƻǿ ƻǊ ǳƴǎǘŀōƭŜΣ ǳǎŜǊ Ŏŀƴ ǳǎŜ ǘƘƛǎ ŦǳƴŎǘƛƻƴ ǘƻ ŎƘŜŎƪ ǿƘŜǘƘŜǊ ǘƘŜ 

ŎŀǇƛƭƭŀǊȅ ƛǎ ŎƭƻƎƎŜŘ ƻǊ ƴƻǘΦ ¢ƘŜ ǎƻŦǘǿŀǊŜ ǿƛƭƭ ƎǳƛŘŜ ȅƻǳ ǘƘǊƻǳƎƘ ǘƘŜ ǇǊƻŎŜǎǎ όCƛƎǳǊŜ оπ

нлϤ оπннύΦ 

 

LŦ ǘƘŜ ŎǳǊǊŜƴǘ ƻŦ ǎŜǇŀǊŀǘƛƻƴ ό/ǳǊǊŜƴǘύ ƛǎ ǎǘƛƭƭ ǳƴǎǘŀōƭŜ ŀŦǘŜǊ ǇŜǊŦƻǊƳƛƴƎ ǘƘŜ /ŀǇƛƭƭŀǊȅ /ƭƻƎ 

/ƘŜŎƪΣ ǘƘŜ ƛƴƴŜǊ ŀƛǊ ǘǳōŜ ƳƛƎƘǘ ōŜ ŎƭƻƎƎŜŘ όCƛƎǳǊŜ оπму ŀƴŘ оπмфύΦ wŜŦŜǊ ǘƻ ǘƘŜ tǳǊƎŜ 

CǳƴŎǘƛƻƴ /ƘŜŎƪ ŦǳƴŎǘƛƻƴ ƛƴ ǘƘŜ ƴŜȄǘ ǎŜŎǘƛƻƴ ŦƻǊ ƳƻǊŜ ŘŜǘŀƛƭǎΦ 

 

 

CƛƎǳǊŜ оπму ¦ƴǎǘŀōƭŜ ŎǳǊǊŜƴǘ 
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CƛƎǳǊŜ оπмф [ƻǿ /ǳǊǊŜƴǘ  

 

 

CƛƎǳǊŜ оπнл /ŀǇƛƭƭŀǊȅ /ƭƻƎ /ƘŜŎƪ ǿƛƴŘƻǿπм 
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CƛƎǳǊŜ оπнм /ŀǇƛƭƭŀǊȅ /ƭƻƎ /ƘŜŎƪ ǿƛƴŘƻǿπн 

 

 

CƛƎǳǊŜ оπнн /ŀǇƛƭƭŀǊȅ /ƭƻƎ /ƘŜŎƪ ǿƛƴŘƻǿπо 
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3.6 Purge Check Function 

tǳǊƎŜ /ƘŜŎƪ CǳƴŎǘƛƻƴ ƛǎ ǳǎŜŘ ǘƻ ǎŜŜ ƛŦ ǘƘŜ ŀƛǊ ƛǎ ŎƻƳƛƴƎ ƻǳǘ ǿƘƛƭŜ ǇǳǊƎƛƴƎΦ ¢ƘŜ ǎȅǎǘŜƳ 

ǿƛƭƭ ǊŜŎƻƳƳŜƴŘ ȅƻǳ ǘƻ Řƻ ǘƘŜ ǇǳǊƎŜ ŎƘŜŎƪ ŦǳƴŎǘƛƻƴ ōŜŦƻǊŜ ŀƴŘ ŀŦǘŜǊ ǳǎƛƴƎ Qsepϰ 

{ŜǊƛŜǎΦ 

 

 

CƛƎǳǊŜ оπно tǳǊƎŜ CǳƴŎǘƛƻƴ /ƘŜŎƪ 

aŀƪŜ ǎǳǊŜ ǘƘŜǊŜ ƛǎ ŀƛǊ ŎƻƳƛƴƎ ƻǳǘ ŦǊƻƳ ǘƘŜ W9¢πbh½½[9Φ LŦ ǘƘŜǊŜ ƛǎ ƴƻ ŀƛǊ ŎƻƳƛƴƎ ƻǳǘΣ ƛǘ 

ƳŜŀƴǎ ǘƘŜ ƎŜƭ ƛǎ ŎƭƻƎƎŜŘ ƛƴ ǘƘŜ ŀƛǊ ǘǳōŜΦ ¢ƘŜƴΣ ȅƻǳ ƳƛƎƘǘ ƴŜŜŘ ǘƻ ŎƭŜŀƴ ǘƘŜ ŀƛǊ ǘǳōŜ ŀǘ 

ǘƘŜ ŎŀǊǘǊƛŘƎŜ ŘƻƻǊ όǇƭŜŀǎŜ ŎƻƴǘŀŎǘ ǿƛǘƘ ȅƻǳǊ ŘƛǎǘǊƛōǳǘƻǊ ŦƻǊ ƳŀƛƴǘŜƴŀƴŎŜ ŀƴŘ ǊŜǇŀƛǊ 

ǎŜǊǾƛŎŜύΦ LŦ ǘƘŜǊŜ ƛǎ ŀƛǊ ŎƻƳƛƴƎ ƻǳǘΣ ǇƭŜŀǎŜ ǳǎŜ ȅƻǳǊ ǘƘǳƳō ǘƻ ǇǊŜǎǎ ǘƘŜ W9¢πbh½½[9 ǘƻ 

ǎŜŜ ƛŦ ǘƘŜ W9¢πbh½½[9 Ŏŀƴ ǇǳǎƘ ǘƻ ǘƘŜ ŜƴŘ ƻǊ ƴƻǘΦ LŦ ǘƘŜ W9¢πbh½½[9 Ŏŀƴ ōŜ ǇǳǎƘŜŘ ǘƻ 

ǘƘŜ ŜƴŘ ŜŀǎƛƭȅΣ ƛǘ ƳŜŀƴǎ ǘƘŜ ǇǊŜǎǎǳǊŜ ƛǎ ƴƻǘ ŜƴƻǳƎƘΦ tƭŜŀǎŜ ŎƻƴǘŀŎǘ ǿƛǘƘ ȅƻǳǊ 

ŘƛǎǘǊƛōǳǘƻǊ ŦƻǊ ƳŀƛƴǘŜƴŀƴŎŜ ŀƴŘ ǊŜǇŀƛǊ ǎŜǊǾƛŎŜΦ 

 

 
CƛƎǳǊŜ оπнп tǳǊƎŜ /ƘŜŎƪ CǳƴŎǘƛƻƴ ǿƛƴŘƻǿπм 
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CƛƎǳǊŜ оπнр tǳǊƎŜ /ƘŜŎƪ CǳƴŎǘƛƻƴ ǿƛƴŘƻǿπн 

 

CƛƎǳǊŜ оπнс tǳǊƎŜ /ƘŜŎƪ CǳƴŎǘƛƻƴ ǿƛƴŘƻǿπо 
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3.7 Home Function 

IƻƳŜ CǳƴŎǘƛƻƴ ǿƛƭƭ ƳŀƪŜ ǘƘŜ ǘǊŀȅ ƘƻƭŘŜǊ ƳƻǾŜ ǘƻ ǘƘŜ ƛƴƛǘƛŀƭ ǇƭŀŎŜΦ  

CƻǊ Qsep100ϰΣ ǘƘƛǎ ŦǳƴŎǘƛƻƴ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ƳŀƪŜ ǘƘŜ ǘǊŀȅ ƘƻƭŘŜǊ ƳƻǾŜ ǘƻ ǘƘŜ ƛƴƛǘƛŀƭ ǇƭŀŎŜΦ  

CƻǊ Qsep1ϰΣ ǘƘƛǎ ŦǳƴŎǘƛƻƴ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ŎƭƻǎŜ ǘƘŜ ǎŀƳǇƭŜ ŘƻƻǊ ǿƘŜƴ ǎŀƳǇƭŜ ǘǊŀȅ ǘŀƪŜƴ 

ƻǳǘΦ  

CƻǊ Qsep400ϰΣ ǘƘƛǎ ŦǳƴŎǘƛƻƴ Ŏŀƴ ƘŜƭǇ ȅƻǳ ǘƻ ƭƻŎƪ ǘƘŜ ŦƛȄƛƴƎ ǎŎǊŜǿǎ ōŜŦƻǊŜ ƳƻǾƛƴƎ ǘƘŜ 

ƳŀŎƘƛƴŜΦ 

 

 

CƛƎǳǊŜ оπнт IƻƳŜ CǳƴŎǘƛƻƴ 
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4. Q-AnalyzerÊ User Interface 

4.1 Main Window 

 

 
CƛƎǳǊŜ пπм aŀƛƴ ǿƛƴŘƻǿ 

 

  

!Υ aŜƴǳ 

.Υ CǳƴŎǘƛƻƴ ōŀǊ  

/Υ ¢ƻƻƭōŀǊ 

5Υ hǇŜǊŀǘƛƻƴ ǊŜƎƛƻƴ 

9Υ {ǘŀǘǳǎ /ƻƭǳƳƴ 
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4.1.1 System Overview 

!ŦǘŜǊ ƭŀǳƴŎƘƛƴƎ Q-AnalyzerϰΣ ǘƘŜ aŀƛƴ tŀƴŜƭ όCƛƎǳǊŜ пπмύ ǿƛƭƭ ŀǇǇŜŀǊ ŀƴŘ ǇǊƻǾƛŘŜ ǘƘŜ 

ƛƴŦƻǊƳŀǘƛƻƴ ƻŦ Qsepϰ {ŜǊƛŜǎ όǎǘŀǘǳǎΣ ŘŀǘŀκǊŜǎǳƭǘǎ ŘƛǎǇƭŀȅΣ ŀƴŘ Ǉƻǎǘ Řŀǘŀ ŀƴŀƭȅǎƛǎύΦ 

 

aŜƴǳΥ 

!ƭƭ ŀǾŀƛƭŀōƭŜ ŦǳƴŎǘƛƻƴǎ Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴ ǘƘŜ aŜƴǳ ƭƛǎǘΦ CƻǊ ŘŜǘŀƛƭǎΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ 

{ŜŎǘƛƻƴ пΦо 

CǳƴŎǘƛƻƴ ōŀǊΥ 

¢ƘŜǊŜ ŀǊŜ ŦƻǳǊ ƛŎƻƴǎ ƛƴ ǘƘŜ CǳƴŎǘƛƻƴ ōŀǊΦ ¸ƻǳ Ŏŀƴ ǎŜƭŜŎǘ LƴǎǘǊǳƳŜƴǘ ǘƻ ǘƘŜ 

ŎƻƴǘǊƻƭ ǇŀƴŜƭ ŀƴŘ ǘƘŜ ŘŜǘŀƛƭ ƻŦ ƻǇŜǊŀǘƛƻƴ Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴ {ŜŎǘƛƻƴ пΦпΦ LŦ ȅƻǳ 

ƴŜŜŘ ǘƻ ŘƛǎǇƭŀȅ ƻǊ ŀƴŀƭȅȊŜ ǘƘŜ ŘŀǘŀΣ ǇƭŜŀǎŜ ŎƭƛŎƪ ǘƘŜ wŜǎǳƭǘǎ ƻǊ /ƻƳǇŀǊƛǎƻƴ ό{ŜŜ 

/ƘŀǇǘŜǊ рύΦ ²ƘŜƴ ǘƘŜ ŜȄŜŎǳǘƛƻƴ ƻŦ ǎŜǉǳŜƴŎŜ ƛǎ ƛƴ ǇǊƻƎǊŜǎǎΣ ǘƘŜ ŎƻƭƭŜŎǘŜŘ Řŀǘŀ 

ǿƛƭƭ ŘƛǎǇƭŀȅ ƛƴ ǘƘŜ wŜŀƭ ǘƛƳŜΦ   

¢ƻƻƭōŀǊ: 

¢ƘŜ ¢ƻƻƭōŀǊ ǇǊƻǾƛŘŜǎ ǎŜǾŜǊŀƭ ƛŎƻƴǎ ǊŜƭŀǘƛǾŜƭȅ ǘƻ ǘƘŜ CǳƴŎǘƛƻƴ ǇŀƎŜ ȅƻǳ ƘŀǾŜ 

ǎŜƭŜŎǘŜŘΦ 

¢ƘŜ ƛŎƻƴǎ ŀǊŜ ǘƘŜ Ƴƻǎǘ ŦǊŜǉǳŜƴǘƭȅ ŀŎŎŜǎǎŜŘ ŦǳƴŎǘƛƻƴǎ ȅƻǳ Ƴŀȅ ƴŜŜŘΦ !ƭƭ ǘƘŜ 

ŘŜǘŀƛƭ ƻŦ ǘƘŜ ¢ƻƻƭōŀǊ ǊŜƭŀǘƛǾŜƭȅ ǘƻ ǘƘŜ CǳƴŎǘƛƻƴǎ ǿƛƭƭ ōŜ ŘŜǎŎǊƛōŜŘ ŀǘ {ŜŎǘƛƻƴ пΦн 

hǇŜǊŀǘƛƻƴ wŜƎƛƻƴΥ 

hǇŜǊŀǘƛƻƴ wŜƎƛƻƴ ƛǎ ǘƘŜ ǊŜƎƛƻƴ ǘƘŀǘ ƛǎ ǳǎŜŘ ǘƻ ƻǇŜǊŀǘŜ ƻǊ ŘƛǎǇƭŀȅ ǘƘŜ Ƴŀƛƴ 

ǿƛƴŘƻǿΦ !ŦǘŜǊ ǎŜƭŜŎǘƛƴƎ ǘƘŜ ŘŜǎƛǊŜŘ ƳƻŘŜΣ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǇŀƴŜƭ ǿƛƭƭ ŘƛǎǇƭŀȅ 

ƻƴ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ǊŜƎƛƻƴΦ ¦ǎŜǊ Ŏŀƴ ǎǿƛǘŎƘ ǘƻ ǘƘŜ ŎƻƴǘǊƻƭ ǇŀƴŜƭ ōȅ ŎƭƛŎƪƛƴƎ 

LƴǎǘǊǳƳŜƴǘ ƛƴ CǳƴŎǘƛƻƴ ōŀǊ ƻǊ ǎǿƛǘŎƘ ǘƻ ǘƘŜ ŘƛǎǇƭŀȅ ǇŀƴŜƭ ōȅ ŎƭƛŎƪƛƴƎ wŜǎǳƭǘ ƻǊ 

/ƻƳǇŀǊŜΦ ²ƘŜƴ ŀ ǎŜǉǳŜƴŎŜ ƛǎ ƛƴ ǇǊƻƎǊŜǎǎΣ ǘƘŜ wŜŀƭ ǘƛƳŜ ƳƻŘŜ ǿƛƭƭ ǎƘƻǿ ǘƘŜ 

ǊŜŀƭπǘƛƳŜ Řŀǘŀ ƛƴ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ǊŜƎƛƻƴΦ  

{ǘŀǘǳǎ /ƻƭǳƳƴΥ 

¢ƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ƻŦ ǘƘŜ ǎȅǎǘŜƳ ǎǘŀǘǳǎ ǿƛƭƭ ōŜ ǎƘƻǿƴ ŀǘ ǘƘŜ ōƻǘǘƻƳ ƻŦ aŀƛƴ tŀƴŜƭΦ 
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4.1.2 System Status Column 

¢ƘŜ ǇŀǊŀƳŜǘŜǊǎ ǎƘƻǿƴ ŀǘ {ǘŀǘǳǎ /ƻƭǳƳƴ ŀǊŜ ŀǎ Ŧƻƭƭƻǿ όCƛƎǳǊŜ пπм 9ύ 

 

!ŎǘƛƻƴΥ ǘƘŜ ǇǊƻŎŜŜŘƛƴƎ ŀŎǘƛƻƴ 

 

tƻǎƛǘƛƻƴΥ ǘƘŜ Ǉƻǎƛǘƛƻƴ ƻŦ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ǘƛǇ 

 

¢ƛƳŜ wŜƳŀƛƴƛƴƎΥ ǘƘŜ ǊŜƳŀƛƴƛƴƎ ǘƛƳŜ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ǇǊƻŎŜǎǎƛƴƎ ŀŎǘƛƻƴ 

 

tǊŜǎǎǳǊŜΥ ǎƘƻǿǎ ǿƘŜǘƘŜǊ ǘƘŜ ŀƛǊ ǇǊŜǎǎǳǊŜ ƛǎ ŀǇǇƭƛŜŘ ǇǊƻǇŜǊƭȅ 

Cŀƛƭ ƛƴŘƛŎŀǘŜǎ ǘƘŜǊŜ ƛǎ ƭƻǿŜǊ ǘƘŀƴ ǘƘŜ ǎȅǎǘŜƳ ǊŜǉǳƛǊŜƳŜƴǘ 

LŦ ǘƘŜ ǇǊŜǎǎǳǊŜ ƛǎ ƻƴ ǘƘŜ ƭƻǿ ǎƛŘŜ ƻŦ ǘƘŜ ǎȅǎǘŜƳ ǊŜǉǳƛǊŜƳŜƴǘΣ ǘƘŜ ŎƻƭƻǊ ƻŦ ǇǊŜǎǎǳǊŜ 

ƴǳƳōŜǊ ǿƛƭƭ ŎƘŀƴƎŜ ŦǊƻƳ ōƭŀŎƪ ǘƻ ƻǊŀƴƎŜ ǘƻ ǊŜƳƛƴŘ ȅƻǳΦ  

 

/ǳǊǊŜƴǘΥ ǘƘŜ ŎǳǊǊŜƴǘ ό!˃ύ Ŧƭƻǿ ǘƘǊƻǳƎƘ ǘƘŜ ŎŀǇƛƭƭŀǊȅ 

 

I± hƴκhŦŦΥ ǘƘŜ ǎǘŀǘǳǎ ƻŦ IƛƎƘ ±ƻƭǘŀƎŜ ǇƻǿŜǊ ǎǳǇǇƭȅ  

 

wŀǿ /ƻǳƴǘΥ ǘƘŜ ƻǊƛƎƛƴŀƭ ǎƛƎƴŀƭ 

 

{ŀƳǇƭŜ 5ƻƻǊΥ ǘƘŜ ǎŀƳǇƭŜ ŘƻƻǊ ƛǎ hǇŜƴŜŘ ƻǊ /ƭƻǎŜŘ 

 

/ŀǊǘ 5ƻƻǊΥ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ŘƻƻǊ ƛǎ hǇŜƴŜŘ ƻǊ /ƭƻǎŜŘ 

 

[ŀǘŎƘκ¦ƴƭŀǘŎƘΥ ǎƘƻǿǎ ǿƘŜǘƘŜǊ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ƛǎ ǇƭŀŎŜŘ ŀƴŘ ƭƻŎƪŜŘ ǇǊƻǇŜǊƭȅ 

 

wǳƴǎ [ŜŦǘΥ ǘƘŜ ǊŜƳŀƛƴƛƴƎ ǇǊƻŎŜŜŘƛƴƎ ǘŜǎǘ 

 

tƻǊǘΥ ǘƘŜ ǎŜǊƛŀƭ ǇƻǊǘ ŎƻƴƴŜŎǘŜŘ ǿƛǘƘ ǘƘŜ ŎƻƳǇǳǘŜǊ 

 

{5 ŎŀǊŘΥ ŀŦǘŜǊ ŎƻƴƴŜŎǘƛƴƎ Qsep1Σ ǘƘŜ {5 ŎŀǊŘ ŎƻƭǳƳƴ ǿƛƭƭ ǎƘƻǿ ŀƴŘ ǊŜƳŀƛƴ {5 ƛǎ 

ŘŜǘŜŎǘŜŘ ƻǊ ƴƻǘΦ  
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4.2 Function bar and Toolbar 

Lƴ ǘƘŜ aŀƛƴ ǿƛƴŘƻǿ, there are four major functions of Q-Analyzerϰ in Function bar, 

which are Instrument, Results, Comparison, and Real time. User can select the desired 

function either ǘƻ ƻǇŜǊŀǘŜ Qsepϰ ǎŜǊƛŜǎ or analyze the data. For easy access, the most 

frequently used functions are placed at the Toolbar. The detail information will be 

described in the following section. By default, you will begin with the Instrument 

function. 

 

4.2.1 Instrument 

LƴǎǘǊǳƳŜƴǘ ƛǎ ǘƘŜ ƳŀƧƻǊ ŎƻƴǘǊƻƭ ŦǳƴŎǘƛƻƴ ǘƻ ƻǇŜǊŀǘŜ Qsepϰ ǎŜǊƛŜǎΦ ¢ƘŜ ǳǎŀƎŜ ƻŦ ǘƘŜ 

ŎƻƴǘǊƻƭ ǇŀƴŜƭ ǿƛƭƭ ōŜ ŘŜǎŎǊƛōŜŘ ƛƴ {ŜŎǘƛƻƴ пΦпΦ  

.ŜŦƻǊŜ ŎƻƴƴŜŎǘƛƴƎ ǿƛǘƘ Qsep100ϰΣ ǘƘŜ ƛǘŜƳǎ ƻƴ ǘƘŜ Toolbar such as bŜǿ ǇǊƻƧŜŎǘΣ [ƻŀŘ 

ǇǊƻƧŜŎǘΣ wŜŎŜƴǘ ǇǊƻƧŜŎǘΣ ŀƴŘ {ŀǾŜ ǇǊƻƧŜŎǘ ƛǎ ŜƴŀōƭŜŘΦ ¦ǎŜǊ Ŏŀƴ ŎǊŜŀǘŜ ŀ ƴŜǿ ǇǊƻƧŜŎǘ ƻǊ 

ƭƻŀŘ ǘƘŜ ǇǊƻƧŜŎǘΣ ƛŦ ƴŜŎŜǎǎŀǊȅ όCƛƎǳǊŜ пπнύΦ¢ƘŜ ǇǊƻƧŜŎǘ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ŘƛŦŦŜǊŜƴǘƛŀǘŜ 

ǾŀǊƛƻǳǎ ŜȄǇŜǊƛƳŜƴǘǎΦ ¢ƘŜ ǊŜǎǳƭǘǎ ǿƛƭƭ ōŜ ǎŀǾŜŘ ƛƴ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ άwŜǎǳƭǘέ ŘƛǊŜŎǘƻǊȅΦ 

άtǊƻƧŜŎǘ ƴŀƳŜέ ƛǎ ǘƘŜ ƴŀƳŜ ƻŦ ǘƘŜ ŦƻƭŘŜǊ ǿƘŜǊŜ ǘƘŜ ǊŜǎǳƭǘ ŦƛƭŜǎ ǿƛƭƭ ōŜ ǎŀǾŜŘ όƛΦŜΦ 

άғǿƻǊƪǎǇŀŎŜҔξwŜǎǳƭǘξғtǊƻƧŜŎǘ ƴŀƳŜҔέύΦ 

ϝ 5ŜŦŀǳƭǘ ғǿƻǊƪǎǇŀŎŜҔ ƛǎ /Υξ¦ǎŜǊǎξ ғǳǎŜǊ ƴŀƳŜҔξ vπ!ƴŀƭȅȊŜǊ 
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CƛƎǳǊŜ пπн LƴǎǘǊǳƳŜƴǘ ŦǳƴŎǘƛƻƴ ōŜŦƻǊŜ ƛƴǎǘǊǳƳŜƴǘ ŎƻƴƴŜŎǘƛƻƴ 

 

!ŦǘŜǊ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ŎƻƴƴŜŎǘŜŘΣ ǘƘŜ ƛǘŜƳǎ ƻƴ Toolbar ǎǳŎƘ ŀǎ /ƭƻƎ/ƘŜŎƪΣ tǳǊƎŜ /ƘŜŎƪ 

ŀƴŘ IƻƳŜ ǿƛƭƭ ōŜ ŜƴŀōƭŜŘΦ !ŦǘŜǊ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ƛǎ ƭŀǘŎƘŜŘ ǿƛǘƘ Qsepϰ {ŜǊƛŜǎ όCƛƎǳǊŜ пπоύΣ 

ǘƘŜ ƛǘŜƳ wŜŎŀƭƛōǊŀǘŜ ƛǎ ŜƴŀōƭŜŘΦ  

 

CƻǊ Qsep1ϰΣ ŀŦǘŜǊ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ŘŜǘŜŎǘŜŘ ǘƘŜ {5/Σ ǘƘŜ {5/ Řŀǘŀ ŜȄǇƻǊǘ ŀƴŘ {5/ Řŀǘŀ 

ŎƭŜŀǊ ǿƛƭƭ ōŜ ŜƴŀōƭŜŘΦ  

 

¢ƘŜǎŜ ƛǘŜƳǎ ŀƭƭƻǿ ǘƘŜ ǳǎŜǊ ǘƻ ŘŜŀƭ ǿƛǘƘ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ƛǎǎǳŜ ƛŦ ǘƘŜ ŎǳǊǊŜƴǘ ƛǎ ƴƻǘ ǎǘŀōƭŜ 

ŘǳǊƛƴƎ ǘƘŜ ǎȅǎǘŜƳ ƻǇŜǊŀǘƛƻƴΦ όtƭŜŀǎŜ ǊŜŦŜǊ ǘƻ !ǇǇŜƴŘƛȄ !ύ  
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CƛƎǳǊŜ пπо LƴǎǘǊǳƳŜƴǘ ŦǳƴŎǘƛƻƴ ŀŦǘŜǊ ƭŀǘŎƘƛƴƎ ŀ ŎŀǊǘǊƛŘƎŜ 

wŜŎŀƭƛōǊŀǘŜΥ   

wŜŎŀƭƛōǊŀǘƛƻƴ Ŏŀƴ ƘŜƭǇ ǘƘŜ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ƻŦ ǘƘŜ ŀƭƛƎƴƳŜƴǘ ƳŀǊƪŜǊΦ ό{ŜŜ {ŜŎǘƛƻƴ оΦрύ 

/ƭƻƎ/ƘŜŎƪΥ  

/ŀǇƛƭƭŀǊȅ /ƭƻƎ /ƘŜŎƪ ǿƛƭƭ ƭƻǿŜǊ ǘƘŜ ǘǊŀȅ ŀƴŘ ǘƘŜƴ Ǉǳǘ ǘƘŜ ǇǊŜǎǎǳǊŜ ƛƴǘƻ ǘƘŜ 

ŎŀǊǘǊƛŘƎŜΦ LŦ ǘƘŜǊŜ ƛǎ ǿŀǘŜǊ ŘǊƻǇ ŦƻǊƳŜŘ ŀǘ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ǘƛǇΣ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ƛǎ ƴƻǘ 

ŎƭƻƎƎŜŘΦ ό{ŜŜ {ŜŎǘƛƻƴ оΦсύ 

tǳǊƎŜ /ƘŜŎƪΥ  

tǳǊƎŜ /ƘŜŎƪ ǿƛƭƭ ǇǳǊƎŜ ǿƘƛƭŜ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ŘƻƻǊ ƛǎ ƻǇŜƴŜŘΦ ¦ǎŜǊ Ŏŀƴ ŜƴǎǳǊŜ ǘƘŀǘ 

ǘƘŜ ŀƛǊ ƛǎ ŎƻƳƛƴƎ ƻǳǘ ǿƘƛƭŜ ǇǳǊƎƛƴƎΦ ό{ŜŜ {ŜŎǘƛƻƴ оΦтύ 

IƻƳŜΥ    

IƻƳŜ ǿƛƭƭ ƳŀƪŜ ǘƘŜ ǘǊŀȅ ƘƻƭŘŜǊ ƳƻǾŜ ǘƻ ǘƘŜ ƛƴƛǘƛŀƭ ǇƭŀŎŜΦ CƻǊ Qsep1ϰΣ ǘƘƛǎ ŦǳƴŎǘƛƻƴ 

Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ŎƭƻǎŜ ǘƘŜ ŘƻƻǊ ǿƘŜƴ ǎŀƳǇƭŜ ǘǊŀȅ ƛǎ ǘŀƪŜƴ ƻǳǘΦ CƻǊ Qsep400ϰΣ ǘƘƛǎ 

ŦǳƴŎǘƛƻƴ Ŏŀƴ ƘŜƭǇ ȅƻǳ ǘƻ ƭƻŎƪ ǘƘŜ ŦƛȄƛƴƎ ǎŎǊŜǿǎ ōŜŦƻǊŜ ƳƻǾƛƴƎ ǘƘŜ ƳŀŎƘƛƴŜΦ 

 

{ƭƛŘŜ ōŀǊ όwŜŘǳŎŜ ŀƴŘ 9ȄǘŜƴŘύ 

¢ƘŜ ǊŜƳŀƛƴƛƴƎ ǘƛƳŜ ƻŦ ǘƘŜ ǇǊƻŎŜŜŘƛƴƎ ŀŎǘƛƻƴ Ŏŀƴ ōŜ ŜȄǘŜƴŘŜŘ ƻǊ ǎƘƻǊǘŜƴŜŘ ōȅ 

ŘǊŀƎƎƛƴƎ ǘƘŜ ǎƭƛŘŜǊ ŀǘ ǘƘŜ ōƻǘǘƻƳ ƻŦ ǘƘŜ ǿƛƴŘƻǿΦ CƻǊ ƛƴǎǘŀƴŎŜΣ ǘƘŜ ǎƻŦǘǿŀǊŜ ƛǎ ƎƻƛƴƎ 

ǘƻ ǊǳƴƴƛƴƎ ƻǳǘ ǘƘŜ ǘƛƳŜ ƻŦ {ŜǇŀǊŀǘƛƻƴ ϧ 5ŜǘŜŎǘƛƻƴΣ ōǳǘ ǘƘŜ ǊŜǎǳƭǘ ƛǎ ƴƻǘ ŎƻƳǇƭŜǘŜŘ 

ȅŜǘΤ ȅƻǳ Ŏŀƴ ŜȄǘŜƴŘ ǘƘŜ ǊŜƳŀƛƴƛƴƎ ǘƛƳŜ ōȅ ŘǊŀƎƎƛƴƎ ǘƘŜ ǎƭƛŘŜ ōŀǊ ǘƻ ǘƘŜ ǊƛƎƘǘ όŜΦƎΦ 
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рлύΦ ¢ƘŜ ŀƳƻǳƴǘ ƻŦ ǘƘŜ ŀŘƧǳǎǘƳŜƴǘ ǘƛƳŜ ǿƛƭƭ ōŜ ǎƘƻǿƴ ƻƴ ǘƘŜ ōǳǘǘƻƴΦ {ƛƳǇƭȅ ŎƭƛŎƪ 

ǘƘŜ ōǳǘǘƻƴ ǘƻ ŎƻƴŦƛǊƳ ǘƘŜ ŎƘŀƴƎŜǎΦ ¢ƘŜƴ ǘƘŜ ŀŎǘƛƻƴ ƻŦ {ŜǇŀǊŀǘƛƻƴ ϧ 5ŜǘŜŎǘƛƻƴ ǿƛƭƭ 

ōŜ рл ǎŜŎƻƴŘǎ ŜȄǘŜƴŘŜŘ ƛƳƳŜŘƛŀǘŜƭȅ ƻƴŎŜ ǘƘŜ ǾŀƭǳŜ ǊŜŀŎƘŜǎ лΦ 

 

ϝbƻǘŜΥ hƴƭȅ ǘƘŜ ǊŜƳŀƛƴƛƴƎ ǘƛƳŜ ƻŦ ǘƘŜ ŀŎǘƛƻƴ ǿƘƛŎƘ ƛǎ ƛƴ ǇǊƻƎǊŜǎǎ Ŏŀƴ ōŜ ŜȄǘŜƴŘŜŘ  

ƻǊ ǎƘƻǊǘŜƴŜŘΦ 
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4.2.2 Results 

¢ƻ ŘƛǎǇƭŀȅ ƻǊ ŀƴŀƭȅȊŜ Řŀǘŀ ŦǊƻƳ Qsepϰ {ŜǊƛŜǎΣ ǿŜ ǇǊƻǾƛŘŜ ǘƘŜ wŜǎǳƭǘǎ ŦǳƴŎǘƛƻƴΦ ²ƛǘƘ 

ǘƘŜ wŜǎǳƭǘǎ ŦǳƴŎǘƛƻƴΣ ȅƻǳ Ŏŀƴ ŘŜƳƻƴǎǘǊŀǘŜ ǘƘŜ ŎƘŀǊǘ ƻǊ ŜŘƛǘ ǘƘŜ ōǇ ǾŀƭǳŜ ŦǊƻƳ Ǌŀǿ Řŀǘŀ 

ƻŦ ŎŀǇƛƭƭŀǊȅ ŜƭŜŎǘǊƻǇƘƻǊŜǎƛǎΦ  

!ŦǘŜǊ ǘƘŜ ŦƛƭŜǎ ŀǊŜ ƭƻŀŘŜŘ ƛƴ Q-AnalyzerϰΣ ǘƘŜ ƛǘŜƳǎ ƻƴ Toolbar such as /ŀƭŎǳƭŀǘŜΣ 

{ƳŜŀǊΣ tŜŀƪ /ŀƭƭƛƴƎΣ tŀǊŀƳŜǘŜǊǎΣ {Ƙƻǿ {ƛȊŜκ[ŜƎŜƴŘΣ {Ƙƻǿ {ƛȊŜκaƛƴΣ LƴǾŜǊǘ DŜƭ±ƛŜǿΣ 

{Ƙƻǿ .ŜǎǘκhǊƛΦ ±ƛŜǿΣ ŀƴŘ /ƘŀƴƎŜ [ƛƴŜ ¢ƘƛŎƪƴŜǎǎ ŀǊŜ ŜƴŀōƭŜŘΦ ¢ƘŜ ƛǘŜƳǎ ŀƭƭƻǿ ǳǎŜǊ ǘƻ 

ŘŜŀƭ ǿƛǘƘ ǘƘŜ ŘŀǘŀΦ CƻǊ ƳƻǊŜ ŘŜǘŀƛƭǎ ŀōƻǳǘ ŜŘƛǘƛƴƎ ǘƘŜ Ǌŀǿ ŘŀǘŀΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ {ŜŎǘƛƻƴ 

рΦмΦ 

/ŀƭŎǳƭŀǘŜΥ  

LŦ ǘƘŜ ǎƛȊŜ ǾŀƭǳŜǎ ƻŦ ǘƘŜ ǊŜǎǳƭǘ ŀǊŜ ǿǊƻƴƎ ƻǊ ŜƳǇǘȅΣ ǳǎŜǊ Ŏŀƴ ǳǘƛƭƛȊŜ ǘƘŜ /ŀƭŎǳƭŀǘŜ 

ŦǳƴŎǘƛƻƴ ƻƴ ǘƘŜ ¢ƻƻƭōŀǊ ǘƻ ƎŜǘ ǘƘŜ ǊŜǎǇŜŎǘƛǾŜ ǾŀƭǳŜ ƻŦ ōǇ ŀƴŘ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ŦƻǊ 

ŜŀŎƘ ǇŜŀƪΦ 

CƛǊǎǘΣ ƻǇŜƴ ǘƘŜ ŦƛƭŜ ȅƻǳ ƛƴǘŜƴŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ŀƴŘ ƳŀƪŜ ǎǳǊŜ ƛǘ ƛǎ ǘƘŜ ǎŜƭŜŎǘŜŘ 

ǿƛƴŘƻǿΦ 

hƴ ǘƘŜ ¢ƻƻƭōŀǊΣ ǎŜƭŜŎǘ /ŀƭŎǳƭŀǘŜ ŀƴŘ ŎƭƛŎƪ [ƻŀŘ ǘƻ ƭƻŀŘ ŀ ǎǳƛǘŀōƭŜ ǊŜŦŜǊŜƴŎŜ 

ƳŀǊƪŜǊ ǘŀōƭŜ ŦƻǊ ŎŀƭŎǳƭŀǘƛƴƎ ǘƘŜ ǊŜǎǳƭǘΦ  

tƭŜŀǎŜ ŎƘƻƻǎŜ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ƳŀǊƪŜǊ ŦƛƭŜ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ŎƻƴŘƛǘƛƻƴ ƻŦ ȅƻǳǊ 

ŜȄǇŜǊƛƳŜƴǘǎΦ bƻǘŜ ǘƘŀǘ ǘƘŜ ŦƛƭŜǎ ƛƴŎƭǳŘŜ ŦƻǳǊ ƛƴŦƻǊƳŀǘƛƻƴ ǿƘƛŎƘ ŀǊŜ  

1. /ŀǊǘǊƛŘƎŜ ǘȅǇŜ όŜΦƎΦ {мΣ {нΣ CоΧύ 

2. hǇŜǊŀǘƛƻƴ I± ƻŦ ǘƘŜ ǎŜǇŀǊŀǘƛƻƴ όŜΦƎΦ сΣ у Σмл Y±ύ 

3. {ƛȊŜ ƳŀǊƪŜǊ ǘȅǇŜ όŜΦƎΦ /млфнллΣ /млфоллΧύ 

4. !ƭƛƎƴƳŜƴǘ ƳŀǊƪŜǊ ǘȅǇŜ όŜΦƎΦ нлπмƪΣ нлπрƪΧύ 

  CƻǊ ŜȄŀƳǇƭŜΥ 

    

!ƭƭ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ƳŀǊƪŜǊ ŦƛƭŜǎ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘƻ ǘƘŜ ǇǊŜπǇǊƻƎǊŀƳ ƳŜǘƘƻŘǎ Ŏŀƴ 

ōŜ ŦƻǳƴŘ ŀǘ ǘƘŜ ŘŜŦŀǳƭǘ [ƻŀŘ ŦƻƭŘŜǊΥ άғǿƻǊƪǎǇŀŎŜҔξwŜŦŜǊŜƴŎŜέ 

ϝbƻǘŜΥ 5ŜŦŀǳƭǘ ғǿƻǊƪǎǇŀŎŜҔ ƛǎ /Υξ¦ǎŜǊǎξғǳǎŜǊƴŀƳŜҔξvπ!ƴŀƭȅȊŜǊ 

 

!ŦǘŜǊ ŎƻƴŦƛǊƳƛƴƎ ǘƘŜ ǊŜŦŜǊŜƴŎŜ Řŀǘŀ ŦƛƭŜΣ ŎƭƛŎƪ hYΣ ŀƴŘ ǘƘŜ ǾŀƭǳŜ ƻŦ ǎƛȊŜ ŀƴŘ 

ŎƻƴŎŜƴǘǊŀǘƛƻƴ ǿƛƭƭ ōŜ ǎƘƻǿƴ ƛƴ ǘƘŜ ŎƻƭǳƳƴǎΦ  
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!ǇǇƭȅ ǘƻ ŀƭƭ ǎŜƭŜŎǘŜŘ ŦƛƭŜǎ ƛƴ ƭƛǎǘΥ Řƻ ƳǳƭǘƛǇƭŜ ǊŜǎǳƭǘ ŦƛƭŜǎ ŎŀƭŎǳƭŀǘƛƻƴΦ 

{ŀǾŜ ŦƛƭŜ ŀŦǘŜǊ ŎŀƭŎǳƭŀǘƛƻƴΥ ǎŀǾŜ ǘƘŜ ǊŜǎǳƭǘ ŦƛƭŜ ŀŦǘŜǊ ǘƘŜ ŎŀƭŎǳƭŀǘƛƻƴ ŎƻƳǇƭŜǘŜŘΦ 

tƭŜŀǎŜ ǎŜƭŜŎǘ ǘƘƛǎ ŦǳƴŎǘƛƻƴ ƛŦ ȅƻǳ ǿŀƴǘ ǘƻ ƘŀǾŜ ǘƘŜ ŎŀƭŎǳƭŀǘŜŘ ǊŜǎǳƭǘ ŜǾŜǊȅ ǘƛƳŜ 

ȅƻǳ ƻǇŜƴ ǘƘŜ ŦƛƭŜΦ 

²ƛǘƘ ŀƭƛƎƴƳŜƴǘΥ ƛŦ ȅƻǳ ŀǇǇƭȅ ǘƘŜ ŀƭƛƎƴƳŜƴǘ ƳŀǊƪŜǊ ŦƻǊ ŀƴŀƭȅǎƛǎΣ ǎŜƭŜŎǘ ǘƘŜ 

ŎƘŜŎƪōƻȄΦ 

!a aƛȄǘǳǊŜ ŦŀŎǘƻǊ ŎƻǊǊŜŎǘƛƻƴΥ ǎŜƭŜŎǘ ǘƘŜ ŎƘŜŎƪōƻȄ ƻŦ ǘƘƛǎ ŦǳƴŎǘƛƻƴ ŦƻǊ ǇǊƻǇŜǊ 

ŎŀƭŎǳƭŀǘƛƻƴ ƛŦ ǘƘŜ ŀƭƛƎƴƳŜƴǘ ƳŀǊƪŜǊ ƛǎ ƳƛȄŜŘ ǿƛǘƘ ǘƘŜ ǎŀƳǇƭŜΦ 

 

{ƳŜŀǊΥ  

¢ƘŜ {ƳŜŀǊ ŦǳƴŎǘƛƻƴ Ŏŀƴ ƘŜƭǇ ǳǎŜǊ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ƳŀƧƻǊ ǎƛȊŜ ŀƴŘ ǘƘŜ 

ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ǘƘŜ ŦǊŀƎƳŜƴǘŜŘ ƎŜƴƻƳƛŎ 5b!Φ  

ϝbƻǘŜΥ ¢ƻ ǳǎŜ ǘƘŜ {ƳŜŀǊ ŦǳƴŎǘƛƻƴΣ ǘƘŜ ǊŜǎǳƭǘ Ƴǳǎǘ ōŜ ŎŀƭŎǳƭŀǘŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ 

ǊŜŦŜǊŜƴŎŜ ƳŀǊƪŜǊΦ  

ϝ bƻǘŜΥ ½ƻƴŜн ǿƛƭƭ ƴƻǘ ōŜ ŘƛǎǇƭŀȅŜŘ όŘŜŦŀǳƭǘ ǎŜǘǘƛƴƎύΦ LŦ ǳǎŜǊ ǿŀƴǘ ǘƻ ŘƛǎǇƭŀȅ 

½ƻƴŜн ƻƴ ǘƘŜ ǊŜǎǳƭǘ ŦƛƭŜΣ ŎƭƛŎƪ ǘƘŜ ά½ƻƴŜнέ ŘƛǊŜŎǘƭȅΦ Φ 

 

¢ƻ ŎƻƴŘǳŎǘ ǘƘŜ ŀƴŀƭȅǎƛǎΣ Řƻ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎǘŜǇǎΥ 

{ǘŜǇ мΦ /ƭƛŎƪ ǘƘŜ {ƳŜŀǊ ǘŀō όCƛƎǳǊŜ пπп !ύΦ ό!ƭǘŜǊƴŀǘƛǾŜƭȅΣ ȅƻǳ Ŏŀƴ ǎŜƭŜŎǘ {ƳŜŀǊ 

ŦǊƻƳ ǘƘŜ ¢ƻƻƭōŀǊ ŀƴŘ ŎƭƛŎƪ ǘƘŜ {ƳŜŀǊ ǘŀō ŀŦǘŜǊ ǎŜǘǘƛƴƎΦύ 

{ǘŜǇ нΦ {ŜƭŜŎǘ ǘƘŜ ƛƴǘŜǊŜǎǘŜŘ ǊŀƴƎŜΣ !ǊŜŀ ōŜǘǿŜŜƴ ƭƻǿŜǊ ƳŀǊƪŜǊ ŀƴŘ ǳǇǇŜǊ 

ƳŀǊƪŜǊ ƻǊ !ǊŜŀ ŦǊƻƳ ƭƻǿŜǊ ƳŀǊƪŜǊ ǘƻ ŜƴŘ ŦƻǊ ŀƴŀƭȅǎƛǎ όCƛƎǳǊŜ пπп .ύΦ 

{ǘŜǇ оΦ 9ƴǘŜǊ ǘƘŜ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ǘƘŜ ǘŀǊƎŜǘ ŘƛǎǘǊƛōǳǘƛƻƴ όŜΦƎΦ рл҈ύ ŀƴŘ ŎƭƛŎƪ 

!ǇǇƭȅΦ ¦ǎŜǊ Ŏŀƴ ŀƭǎƻ ŀǎǎƛƎƴ ǘƘŜ ǊŜƎƛƻƴ ōȅ ŜƴǘŜǊƛƴƎ ǘƘŜ ǎƛȊŜ ƴǳƳōŜǊǎΣ ŀƴŘ 

ŎƭƛŎƪ !ǇǇƭȅ όCƛƎǳǊŜ пπп /ύΣ ǘƘŜƴ ǘƘŜ ŘŜǘŀƛƭ ƛƴŦƻǊƳŀǘƛƻƴ ƻŦ ǘƘŜ ŀǎǎƛƎƴŜŘ 
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ǊŜƎƛƻƴΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ !ǾŜǊŀƎŜ ǎƛȊŜ ŀƴŘ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ƻŦ ǘƘƛǎ ǊŜƎƛƻƴ 

όƴƳƻƭŜκ[ύ ǎƘƻǿǎ ŀǘ CƛƎǳǊŜ пπп 5 

{ǘŜǇ пΦ aƻŘƛŦȅ ǘƘŜ LƴǘŜǊǾŀƭ ƻŦ ǘƘŜ ǎƛȊŜ ǊŀƴƎŜ ƛŦ ƴŜŎŜǎǎŀǊȅΣ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ !ǇǇƭȅ 

ǘƻ ŀǇǇƭȅ ǘƘŜ ǎŜǘǘƛƴƎ όCƛƎǳǊŜ пπп 9ύΦ ¢Ƙƛǎ ǿƛƭƭ ƘŜƭǇ ȅƻǳ ƎŜǘ ƳƻǊŜ ŘŜǘŀƛƭǎ ƻŦ 

ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ό{Ƙƻǿǎ ƻƴ ǘƘŜ {ǘŀǘƛǎǘƛŎǎ ōŜƭƻǿύΦ 

!ƭǎƻΣ ǘƘŜ 5vb ƳŜŀƴǎ ǘƘŜ 5b! ǉǳŀƭƛǘȅ ƴǳƳōŜǊ ǿƛƭƭ ǎƘƻǿ ōŜƭƻǿ ǘƻ ƘŜƭǇ 

ȅƻǳ ǊŜŀƭƛȊŜ ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ȅƻǳǊ ǎŀƳǇƭŜΦ  

 

{ǘŜǇ рΦ Lƴ ŀŘŘƛǘƛƻƴΣ ȅƻǳ Ŏŀƴ ŜŘƛǘ ǘƘŜ ƻǘƘŜǊ ½ƻƴŜ ōȅ ŎƭƛŎƪ ǘƘŜ ½ƻƴŜн ŀƴŘ ǘƘŜ 

ŜŘƛǘƛƴƎ ǊǳƭŜǎ ŀǊŜ ǘƘŜ ǎŀƳŜ ŀǎ ƳŜƴǘƛƻƴŜŘ ŀōƻǾŜΦ ¢Ƙƛǎ ǎǘŜǇ ǿƛƭƭ ƘŜƭǇ ȅƻǳ 

ƎŜǘ ǘƘŜ Ǌŀǘƛƻǎ ōŜǘǿŜŜƴ ½ƻƴŜм ŀƴŘ ½ƻƴŜнΣ ǿƘƛŎƘ ƘŜƭǇ ȅƻǳ ƎŜǘ ƳƻǊŜ 

ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜǎŜ ǘǿƻ ½ƻƴŜǎ όCƛƎǳǊŜ пπп CύΦ 

{ǘŜǇ сΦ !ƭƭ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ǿƛƭƭ ōŜ ŘƛǎǇƭŀȅŜŘ ƛƴ ǘƘŜ ōŜƭƻǿ 

ǘŀōƭŜΦ 

{ǘŜǇ тΦ /ƭƛŎƪ ǘƘŜ ǊƛƎƘǘ ōǳǘǘƻƴ ƻƴ ǘƘŜ ǊƛƎƘǘ ǇŀƴŜƭ ǘƻ ŜȄǇƻǊǘ ǘƘŜ ǊŜǇƻǊǘΦ 

 
CƛƎǳǊŜ пπп ¢ƘŜ ǊŜǎǳƭǘ ŘƛǎǇƭŀȅ ƻŦ ƎŜƴƻƳƛŎ 5b! ǎŀƳǇƭŜ 

 

tŜŀƪ /ŀƭƭƛƴƎΥ  

tŜŀƪ /ŀƭƭƛƴƎ ŦǳƴŎǘƛƻƴ ŀƭƭƻǿǎ ǳǎŜǊ ǘƻ ŘƛǎǘƛƴƎǳƛǎƘ ǘƘŜ ǘŀǊƎŜǘ ǇŜŀƪǎΦ 

¢ƘŜ ǎƻŦǘǿŀǊŜ ǿƛƭƭ Ŧƻƭƭƻǿ ǘƘŜ ǊǳƭŜǎ ƛƴ ǘƘŜ tŜŀƪ /ŀƭƭƛƴƎ ǘŀōƭŜ ŀƴŘ ǎƘƻǿ ǘƘŜ ǊŜǇƻǊǘ 

ŀǘ ǘƘŜ tŜŀƪ ŎŀƭƭƛƴƎ ǘŀō ǿƛƴŘƻǿΦ wŜǇƻǊǘ άҌέ ǿƘŜƴ ǘƘŜ ǇŜŀƪǎ ŀǊŜ ŦƻǳƴŘ ŀƴŘ ǎƘƻǿ 

άπέ ǿƘŜƴ ǘƘŜ ǇŜŀƪǎ ŀǊŜ ƴƻǘ ŦƻǳƴŘΦ ό{ŜŜ {ŜŎǘƛƻƴ рΦрύ 

tŀǊŀƳŜǘŜǊǎΥ  
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¢ƘŜ ǎȅǎǘŜƳ ǿƛƭƭ ƎŜƴŜǊŀǘŜ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ōŀǎŜƭƛƴŜ ŀƴŘ ŘŜŦƛƴŜ ǘƘŜ ǇŜŀƪǎ 

ŀǳǘƻƳŀǘƛŎŀƭƭȅΦ LŦ ȅƻǳ ŀǊŜ ƴƻǘ ǎŀǘƛǎŦƛŜŘ ǿƛǘƘ ǘƘŜ ǊŜǎǳƭǘǎΣ ȅƻǳ Ŏŀƴ ƳƻŘƛŦȅ ǘƘŜƳ ǿƛǘƘ 

tŀǊŀƳŜǘŜǊ ŦǳƴŎǘƛƻƴǎΦ aŀƪŜ ǎǳǊŜ ǘƘŜ ǎŜƭŜŎǘŜŘ ǊŜǎǳƭǘ ŦƛƭŜ ǿƛƴŘƻǿ ƛǎ ǘƘŜ ƻƴŜ ȅƻǳ ǿŀƴǘ ǘƻ 

ƳƻŘƛŦȅΦ aǳƭǘƛǇƭŜ ŦƛƭŜǎ Ŏŀƴ ōŜ ǎŜƭŜŎǘŜŘ ōȅ ŎƭƛŎƪƛƴƎ ǘƘŜƛǊ ŎƘŜŎƪōƻȄŜǎ ōŜŦƻǊŜ ǳǎƛƴƎ ǘƘŜ 

tŀǊŀƳŜǘŜǊ ŦǳƴŎǘƛƻƴΦ ό{ŜŜ tŀǊŀƳŜǘŜǊ ǎŜǘǘƛƴƎ ƛƴ {ŜŎǘƛƻƴ пΦоΦнύ 

 

{Ƙƻǿ {ƛȊŜκ[ŜƎŜƴŘΥ  

{ǿƛǘŎƘ ǘƘŜ ƛƴŘŜȄ ƻŦ ǘƘŜ ǇŜŀƪ ǘƻ ŘƛǎǇƭŀȅ ǘƘŜ ōǇ ǾŀƭǳŜ ƻǊ ƭŜƎŜƴŘ ƛƴ ǘƘŜ ŎƘŀǊǘΦ 

¢ƻ ŘƛǎǇƭŀȅ ǘƘŜ ōǇ ǾŀƭǳŜΣ ǘƘŜ ǊŜǎǳƭǘ Řŀǘŀ Ƴǳǎǘ ōŜ ŎŀƭŎǳƭŀǘŜŘΦ ¢ƻ ŘƛǎǇƭŀȅ ƭŜƎŜƴŘΣ 

ǘƘŜ tŜŀƪ /ŀƭƭƛƴƎ ŦǳƴŎǘƛƻƴ Řŀǘŀ Ƴǳǎǘ ōŜ ŀǇǇƭƛŜŘΦ 

 

{Ƙƻǿ {ƛȊŜκaƛƴΥ  

{ǿƛǘŎƘ ǘƘŜ ȄπŀȄƛǎ ōŜǘǿŜŜƴ ǎƛȊŜ όōǇύ ŀƴŘ ǘƛƳŜ όƳƛƴǳǘŜύΦ 

¢ƻ ŘƛǎǇƭŀȅ ǘƘŜ ǎƛȊŜΣ ǘƘŜ ǊŜǎǳƭǘ Řŀǘŀ Ƴǳǎǘ ōŜ ŎŀƭŎǳƭŀǘŜŘ ōŀǎŜŘ ƻƴ ǊŜŦŜǊŜƴŎŜ 

ƳŀǊƪŜǊΦ 

 

LƴǾŜǊǘ DŜƭ±ƛŜǿΥ  

LƴǾŜǊǘ ǘƘŜ ŎƻƭƻǊ ƻŦ ǿƘƛǘŜ ŀƴŘ ōƭŀŎƪ ƛƴ DŜƭ ±ƛŜǿ όŀǎ ǎƘƻǿƛƴƎ ōŜƭƻǿύ  
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{Ƙƻǿ .ŜǎǘκhǊƛΦ±ƛŜǿ  

{Ƙƻǿ ǘƘŜ ōŜǎǘ ǾƛŜǿ ƻŦ ǘƘŜ ǎƛƎƴŀƭ ǇŀǘǘŜǊƴΦ 

 

 

 

  



64 
 

/ƘŀƴƎŜ [ƛƴŜ ¢ƘƛŎƪƴŜǎǎ  

{ǿƛǘŎƘ ǘƘŜ ǘƘƛŎƪƴŜǎǎ ƻŦ ǘƘŜ ǇŜŀƪǎ ƛƴ ǘƘŜ ŎƘŀǊǘΦ 
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4.2.3 Comparison 

¦ǎƛƴƎ ǘƘŜ /ƻƳǇŀǊƛǎƻƴ ŦǳƴŎǘƛƻƴΣ ƛǘ ŀƭƭƻǿǎ ǳǎŜǊ ǘƻ ŎƻƳǇŀǊŜ ƻǊ ŀƴŀƭȅȊŜ ƳǳƭǘƛǇƭŜ ǊŜǎǳƭǘǎΦ 

²ƛǘƘ ǘƘƛǎ ŦǳƴŎǘƛƻƴΣ ȅƻǳ Ŏŀƴ Ǉǳǘ ǎŜǾŜǊŀƭ ŎƘŀǊǘǎ ǘƻƎŜǘƘŜǊ ǘƻ ŎƻƳǇŀǊŜ ǘƘŜ ǾŀǊƛŀƴŎŜ ƛƴ 

ŘƛŦŦŜǊŜƴǘ ǎŀƳǇƭŜǎ ƻǊ ŎƻƴŘƛǘƛƻƴǎΦ  

{ƛƴŎŜ ǘƘŜ /ƻƳǇŀǊƛǎƻƴ ŦǳƴŎǘƛƻƴ ƛǎ ǳǎŜŘ ǘƻ ŀƴŀƭȅȊŜ ƳǳƭǘƛǇƭŜ ǊŜǎǳƭǘǎ ƛƴ ŀ ŎƘŀǊǘΣ ȅƻǳ ƴŜŜŘ 

ǘƻ ƻǇŜƴ ǎŜǾŜǊŀƭ ǊŜǎǳƭǘǎ ōŜŦƻǊŜ ǇŜǊŦƻǊƳƛƴƎ ǘƘŜ /ƻƳǇŀǊƛǎƻƴ ŦǳƴŎǘƛƻƴΦ !ŦǘŜǊ ƻǇŜƴƛƴƎ 

ǎŜǾŜǊŀƭ ǊŜǎǳƭǘ ŦƛƭŜǎΣ ŎƭƛŎƪ bŜǿ ŦƻƭŘŜǊ ŀƴŘ ŘǊŀƎ ǘƘŜ ǊŜǎǳƭǘ ŦƛƭŜǎ ǘƻ ǘƘŜ ŦƻƭŘŜǊ ǿƛƴŘƻǿΦ 

¢ƘŜƴΣ ǘƘŜ ǊŜǎǳƭǘǎ ǿƛƭƭ ōŜ ŘƛǎǇƭŀȅŜŘ ƻƴ ǘƘŜ ŦƻƭŘŜǊ ǿƛƴŘƻǿΦ ¢ƘŜ ŘŜǘŀƛƭ ŦǳƴŎǘƛƻƴǎ ƛƴ ǘƘŜ 

CƻƭŘŜǊ ǎǳŎƘ ŀǎ ŘŜƳƻƴǎǘǊŀǘƛƴƎ ŀƴŘ ŎƻƳǇŀǊƛƴƎ ǘƘŜ ǊŜǎǳƭǘǎ ǿƛƭƭ ōŜ ŘŜǎŎǊƛōŜŘ ŀǘ {ŜŎǘƛƻƴ 

рΦнΦ 

 

 

 

 

¦ǎŜ ǘƘŜ /ƻƳǇŀǊƛǎƻƴ ŦǳƴŎǘƛƻƴ ǘƻ ŎƻƳǇŀǊŜ ŘƛŦŦŜǊŜƴǘ ǊŜǎǳƭǘ ŦƛƭŜǎΦ  

{ǘŜǇ мΦ hǇŜƴ ǘƘŜ ŦƛƭŜǎ ȅƻǳ ǿŀƴǘ ǘƻ ŎƻƳǇŀǊŜΦ  

{ǘŜǇ нΦ /ƭƛŎƪ bŜǿ CƻƭŘŜǊ ƛƴ ¢ƻƻƭōŀǊ ǘƻ ŎǊŜŀǘŜ ŀ CƻƭŘŜǊΦ 

{ǘŜǇ оΦ 5ǊŀƎ ǘƘŜ ŦƛƭŜǎ ŦǊƻƳ ǘƘŜ CƛƭŜƴŀƳŜ ǇŀƴŜƭ ŀƴŘ ŘǊƻǇ ǘƘŜƳ ƛƴǘƻ ǘƘŜ CƻƭŘŜǊ ǘƘŀǘ 

ȅƻǳ ƘŀǾŜ ŎǊŜŀǘŜŘΦ 

 

  




















































































































































