
BiOptic Inc., 
(23141) 5F., No.6, Ln. 130, Minquan Rd., Xindian Dist., New Taipei City, Taiwan (ROC) 

www.bioptic.com.tw 

 

  

Revolution 

Qsep Series Operation Manual 

ˈ CFR Mode 



2 
 

Start Guide 
¢Ƙŀƴƪ ȅƻǳ ŦƻǊ ǇǳǊŎƘŀǎƛƴƎ Qsep ǎŜǊƛŜǎ ŎŀǇƛƭƭŀǊȅ ŜƭŜŎǘǊƻǇƘƻǊŜǎƛǎ ǎȅǎǘŜƳΦ ¢ƻ ŜƴǎǳǊŜ ȅƻǳ ŀ 

ǉǳƛŎƪ ŀƴŘ ŎƻƴǾŜƴƛŜƴǘ ǳǎŜ ƻŦ ǘƘƛǎ ƘƛƎƘπǇŜǊŦƻǊƳŀƴŎŜΣ ŦǳƭƭȅπŀǳǘƻƳŀǘŜŘ ŀƴŘ ŜŀǎȅπǘƻπǳǎŜ 

ǎȅǎǘŜƳΣ ǇƭŜŀǎŜ ǊŜŀŘ ǘƘǊƻǳƎƘ ǘƘŜǎŜ ƛƴǎǘǊǳŎǘƛƻƴǎ ŎŀǊŜŦǳƭƭȅ ǇǊƛƻǊ ǘƻ ǳǎŜΦ  

 

Notices 
ϭ.ƛhǇǘƛŎ LƴŎΦ нлнн 

 

¢Ƙƛǎ Ƴŀƴǳŀƭ Ƴŀȅ ƴƻǘ ōŜ ǊŜǇǊƻŘǳŎŜŘ ƛƴ ŀƴȅ ŦƻǊƳ ƻǊ ōȅ ŀƴȅ ƳŜŀƴǎΣ ƛƴŎƭǳŘƛƴƎ ǘǊŀƴǎƭŀǘƛƻƴ ƛƴǘƻ 

ŀƴƻǘƘŜǊ ŦƻǊŜƛƎƴ ƭŀƴƎǳŀƎŜΣ ǿƛǘƘƻǳǘ ǇǊƛƻǊ ŀƎǊŜŜƳŜƴǘ ŀƴŘ ǿǊƛǘǘŜƴ ŎƻƴǎŜƴǘ ŦǊƻƳ .ƛhǇǘƛŎ LƴŎΦ 

ŀǎ ƎƻǾŜǊƴŜŘ ōȅ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ŎƻǇȅǊƛƎƘǘ ƭŀǿǎΦ 

 

Qsep ŀƴŘ Q-Analyzer ŀǊŜ ǊŜƎƛǎǘŜǊŜŘ ǘǊŀŘŜƳŀǊƪǎ ƻŦ .ƛhǇǘƛŎ LƴŎΦ aƛŎǊƻǎƻŦǘ ²ƛƴŘƻǿǎ ŀǊŜ 

ǊŜƎƛǎǘŜǊŜŘ ǘǊŀŘŜƳŀǊƪǎ ƻŦ aƛŎǊƻǎƻŦǘ /ƻǊǇƻǊŀǘƛƻƴ ƛƴ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎ ŀƴŘκƻǊ ƻǘƘŜǊ ŎƻǳƴǘǊƛŜǎΦ 

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

ŎƻƳǇŀƴƛŜǎΦ 

 

Symbols 
Symbol Description 

 

CE mark for European conformity marketing 

 

FCC mark of the United States Federal Communications Commission 

ϝC// L5 ŦƻǊ wCL5 aƻŘǳƭŜΥ н!¦v. 
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Limitation of Liability  
Qsep ǎŜǊƛŜǎ ōƛƻπŦǊŀƎƳŜƴǘ ŀƴŀƭȅȊŜǊΣ ǎƻŦǘǿŀǊŜ ŀƴŘ ŀƭƭ ǊŜƭŀǘŜŘ ǊŜŀƎŜƴǘǎ ŀǊŜ ŘŜǎƛƎƴŜŘ ŦƻǊ ǘƘŜ 

ǳǎŜ ƻŦ ŜƭŜŎǘǊƻǇƘƻǊŜǎƛǎ ŀƴŀƭȅǎƛǎ ƛƴ ƎŜƴŜǊŀƭ ōƛƻŎƘŜƳƛǎǘǊȅ ƭŀōƻǊŀǘƻǊȅ ŦƻǊ wŜǎŜŀǊŎƘ ¦ǎŜ hƴƭȅΦ 

 

BEFORE ATTEMPTING TO OPERATE THE INSTRUMENT, READ ALL PRODUCT MANUALS 

AND FOLLOW THE INSTRUCTIONS. 

 

.ƛhǇǘƛŎ LƴŎΦ ŀǎǎǳƳŜǎ ƴƻ ƭƛŀōƛƭƛǘȅ ǿƘŀǘǎƻŜǾŜǊ ŦƻǊ ŀƴȅ ǇŜǊǎƻƴŀƭ ƛƴƧǳǊȅΣ ǇǊƻǇŜǊǘȅ ŘŀƳŀƎŜΣ ƻǊ 

ƻǘƘŜǊ ƭƻǎǎŜǎ ǊŜǎǳƭǘƛƴƎ ŦǊƻƳ ƴƻǘ ŎƻƳǇƭȅƛƴƎ ƻǊ ŦŀƳƛƭƛŀǊƛȊƛƴƎ ǿƛǘƘ ǘƘŜ ƳŀƴǳŀƭǎΣ ƻǊ ƛƳǇǊƻǇŜǊ 

ƻǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜ ŘŜǾƛŎŜǎΦ 

 

System Components 
9ŀŎƘ Qsep ǎŜǊƛŜǎ ƛƴǎǘǊǳƳŜƴǘ ǇŀŎƪŀƎŜ ŎƻƳŜǎ ǿƛǘƘ ǘƘŜ ŦƻƭƭƻǿƛƴƎǎΥ 

Qsep /9 LƴǎǘǊǳƳŜƴǘ  

Qsep tƻǿŜǊ /ƻǊŘ ǿƛǘƘ !ŘŀǇǘŜǊ 

{ǘŀƴŘŀǊŘ ŀƴŘ IƛƎƘ wŜǎƻƭǳǘƛƻƴ /ŀǊǘǊƛŘƎŜ Yƛǘ ό/млрнллύ 

Qairbox ƻǊ tƻǊǘŀōƭŜ !ƛǊ tǳƳǇ 

Qairbox tƻǿŜǊ /ƻǊŘ ǿƛǘƘ !ŘŀǇǘŜǊ 

9ǘƘŜǊƴŜǘ /ŀōƭŜ ƻǊ ¦{. /ŀōƭŜ 

{ƻŦǘǿŀǊŜ YŜȅϝ 

vǳƛŎƪ {ǘŀǊǘ DǳƛŘŜ 

 

ϝbƻǘŜΥ ¢ƘŜ ŀŘƳƛƴƛǎǘǊŀǘƻǊ ǎƻŦǘǿŀǊŜ ƪŜȅ ǿƻǊƪǎ ŀǎ ŀ ¦{. ŘǊƛǾŜ ŀƴŘ Ŏƻƴǘŀƛƴǎ ǎŜǘǳǇ ŀǇǇƭƛŎŀǘƛƻƴ 

ƻŦ Q-Analyzer /Cw aƻŘŜ ŀƴŘ Qsep ǎŜǊƛŜǎ hǇŜǊŀǘƛƻƴ aŀƴǳŀƭǎΣ ƛƴŎƭǳŘƛƴƎ IŀǊŘǿŀǊŜ ŀƴŘ 

{ƻŦǘǿŀǊŜ ǾŜǊǎƛƻƴǎΦ   
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Safety Information 
/ŀǊŜŦǳƭƭȅ ǊŜŀŘ ǘƘǊƻǳƎƘ ŀƴŘ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƛƴǎǘǊǳŎǘƛƻƴǎ ǘƻ Ƴŀƛƴǘŀƛƴ ǘƘŜ ƛƴǘŜƎǊƛǘȅ 

ƻŦ ǘƘŜ ŜǉǳƛǇƳŜƴǘΣ ǘƘŜ ǊŜƭƛŀōƛƭƛǘȅ ƻŦ ǊŜǎǳƭǘǎΣ ŀƴŘ ǘƘŜ ǎŀŦŜǘȅ ƻŦ ƻǇŜǊŀǘƛƻƴΦ YŜŜǇ Qsep ǎŜǊƛŜǎ 

ŀǿŀȅ ŦǊƻƳ ƻǘƘŜǊ ŜƭŜŎǘǊƻƴƛŎ ŘŜǾƛŎŜǎ ŀƴŘ ǾƻƭǘŀƎŜ ǎƻǳǊŎŜǎΦ ¢ƻ ƻǇŜǊŀǘŜ ǘƘŜ ǎȅǎǘŜƳ ǎŀŦŜƭȅΣ 

ǇƭŜŀǎŜ ǊŜǾƛŜǿ ǘƘŜ ƻǇŜǊŀǘƛƻƴ Ƴŀƴǳŀƭ ŀƴŘ ƭŀōƻǊŀǘƻǊȅ ǎŀŦŜǘȅ ƎǳƛŘŜƭƛƴŜǎΦ CƻǊ ƻǇŜǊŀǘƛƻƴ ŀƴŘ 

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

.ƛhǇǘƛŎ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜǎΦ 

²ŀǊƴƛƴƎǎ 

1. .ƻǘƘ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ŀƴŘ QairboxκǇƻǊǘŀōƭŜ ŀƛǊ ǇǳƳǇ Ƴǳǎǘ ōŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ŀƴ 

ŀǇǇǊƻǇǊƛŀǘŜ ǇƻǿŜǊ ǎƻǳǊŎŜΦ  

2. ¦ǎŜ ǘƘŜ a!Lb{ ǇƻǿŜǊ ŎƻǊŘ ǿƛǘƘƛƴ ŀŘŜǉǳŀǘŜ ǊŀǘƛƴƎΦ 

3. 5ƻ ƴƻǘ ƻǇŜǊŀǘŜ ǘƘŜ ǎȅǎǘŜƳ ƛŦ ŀƴȅ ƻŦ ǘƘŜ ǇƻǿŜǊ ŎƻǊŘǎ ŀǊŜ ŘŀƳŀƎŜŘΦ 

4. ¢ƘŜ Qsep ǎŜǊƛŜǎ ƛǎ ōŀǎŜŘ ƻƴ ŎŀǇƛƭƭŀǊȅ ƎŜƭ ŜƭŜŎǘǊƻǇƘƻǊŜǎƛǎ ǎŜǇŀǊŀǘƛƻƴ ŘǊƛǾŜƴ ōȅ ƘƛƎƘ 

ǾƻƭǘŀƎŜΦ 5ƻ ƴƻǘ ǊŜƳƻǾŜ ŎƻǾŜǊǎ ǘƻ ǇŜǊŦƻǊƳ ŀƴȅ ƳŀƛƴǘŜƴŀƴŎŜ ƻŦ ǘƘŜ ŜƭŜŎǘǊƛŎŀƭ 

ŎƻƳǇƻƴŜƴǘǎΦ  

 

/ŀǳǘƛƻƴǎ 

1. hƴƭȅ ǘƘŜ ŎƻƳǇƻƴŜƴǘǎ ŀƴŘ ŎƻƴǎǳƳŀōƭŜǎ ǇǊƻǾƛŘŜŘ ōȅ .ƛhǇǘƛŎ LƴŎΦ ǎƘŀƭƭ ōŜ ǳǎŜŘΦ 

2. 5h bh¢ ǇŜǊŦƻǊƳ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŀŎǘƛƻƴǎΥ 

¶ 5ƛǎŀǎǎŜƳōƭŜ Qsep ǎŜǊƛŜǎ ƛƴǎǘǊǳƳŜƴǘ ŀƴŘ ƛǘǎ ŀǎǎƻŎƛŀǘŜŘ ǇŀǊǘǎΦ 

¶ .ǳƳǇ ƻǊ Ƨƻƭǘ Qsep ǎŜǊƛŜǎΦ 

¶ aƻǾŜ ƻǊ ŘƛǎŎƻƴƴŜŎǘ ƛƴ ŀŎǘƛƻƴ Qsep ǎŜǊƛŜǎ ŦǊƻƳ ŜȄǘŜǊƴŀƭ ŎƻƳǇǳǘŜǊ ƻǊ ŀƛǊ ǇǳƳǇΦ 

¶ hǇŜƴ ǘƘŜ ǎŀƳǇƭŜ ŘƻƻǊ ƻǊ ŎŀǊǘǊƛŘƎŜ ŘƻƻǊ ǿƘƛƭŜ Qsep ǎŜǊƛŜǎ ƛǎ ƛƴ ŀŎǘƛƻƴΦ 

¶ wŜƳƻǾŜ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ǿƘƛƭŜ Qsep ǎŜǊƛŜǎ ƛǎ ƛƴ ŀŎǘƛƻƴΦ 

¶ tƻǿŜǊ ƻŦŦ ƛƴ ŀŎǘƛƻƴ Qsep ǎŜǊƛŜǎΦ 

3. ¦ƴƭŀǘŎƘ ŀƴŘ ǊŜƳƻǾŜ ŎŀǊǘǊƛŘƎŜ ŦǊƻƳ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ŀƴŘ ǎǘƻǊŜ ƛǘ ƛƴ ǘƘŜ ŎƭŀƳπǎƘŜƭƭ 

ŎƻƴǘŀƛƴŜǊ ōŜŦƻǊŜ ǎƘǳǘǘƛƴƎ Řƻǿƴ ƻǊ ŘƛǎŎƻƴƴŜŎǘƛƴƎ Qsep ǎŜǊƛŜǎΦ CŀƛƭǳǊŜ ǘƻ Řƻ ǎƻ Ƴŀȅ 

ŎŀǳǎŜ ŘǊȅƴŜǎǎ ƻŦ ǘƘŜ ƎŜƭ ŀǘ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ǘƛǇ ŀƴŘ ŘŀƳŀƎŜ ǘƘŜ ŎŀǊǘǊƛŘƎŜΦ 

4. bн Ǝŀǎ ŎƻǳƭŘ ŀƭǎƻ ōŜ ǳǎŜŘ ŀǎ ŀƴ ŀƛǊ ǎƻǳǊŎŜ ǘƻ ŜƴǎǳǊŜ ǘƘŜ ŀƛǊ ǉǳŀƭƛǘȅ ŀƴŘ ǇǊŜǾŜƴǘ ŘƛǊǘȅ 

ŀƛǊ ŦǊƻƳ ŘŀƳŀƎƛƴƎ ǘƘŜ ŘŜǾƛŎŜΦ 

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

ōŀŎƪ ƻŦ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘΦ 

6. 9ƳǇǘȅ ǘƘŜ ŎƻƴŘŜƴǎŀǘŜ ŎƻƭƭŜŎǘŜŘ ƛƴ ǘƘŜ ŎƻƴŘŜƴǎŀǘƛƻƴ ǘǊŀǇ ƻŦ ŀƛǊ ǇǳƳǇ ǇŜǊƛƻŘƛŎŀƭƭȅ ǘƻ 

ŀǾƻƛŘ ǘƘŜ Ƴƛǎǘ ŦǊƻƳ ŘŀƳŀƎƛƴƎ Qsep ǎŜǊƛŜǎΦ  
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1. System Overview 
Qsep ǎŜǊƛŜǎ ƛǎ ŀƴ ŀǳǘƻƳŀǘŜŘ /9 ǎȅǎǘŜƳ ŘŜǾŜƭƻǇŜŘ ōȅ .ƛhǇǘƛŎ LƴŎΦΣ ǿƘƛŎƘ ǳǎŜǎ ǇŜƴπǎƘŀǇŜŘ 

ŘƛǎǇƻǎŀōƭŜ ƎŜƭπŎŀǊǘǊƛŘƎŜǎ ǘƻ ƛƳǇǊƻǾŜ ŜŦŦƛŎƛŜƴŎȅΦ ¢ƛƳŜπŎƻƴǎǳƳƛƴƎ ǇǊƻŎŜŘǳǊŜǎ ǎǳŎƘ ŀǎ ƎŜƭ 

ǇǊŜǇŀǊŀǘƛƻƴΣ ǎŀƳǇƭŜ ƭƻŀŘƛƴƎΣ ŀƴŘ ŎŀǇƛƭƭŀǊȅ ŎƘŀƴƎƛƴƎ ŀǊŜ ƴƻ ƭƻƴƎŜǊ ǊŜǉǳƛǊŜŘΦ CǳǊǘƘŜǊƳƻǊŜΣ 

ǘƘŜ ǊŜǎǳƭǘǎ ǿƛƭƭ ōŜ ƻōǘŀƛƴŜŘ Ŝŀǎƛƭȅ ǿƛǘƘ ǘƘŜ ŀǳǘƻƳŀǘŜŘ Qsep ǎŜǊƛŜǎΦ Qsep1Σ Qsep1πtƭǳǎΣ 

Qsep100 ŀƴŘ Qsep400 ŀǊŜ ŘŜǎƛƎƴŜŘ ǘƻ ŀŎŎƻƳƳƻŘŀǘŜ ǿŜƭƭ ǘǊŀȅǎ ǿƛǘƘ ŘƛŦŦŜǊŜƴǘ ǎŀƳǇƭŜ 

ŎŀǇŀŎƛǘƛŜǎΦ ¢ƘŜȅ ŀǊŜ уπǿŜƭƭΣ мнπǿŜƭƭ ŀƴŘ мсҌоπǿŜƭƭ ǘǊŀȅǎΣ ŀƴŘ ǘƘŜ ǎǘŀƴŘŀǊŘ фсπǿŜƭƭ ǇƭŀǘŜΦ  

 

Qsep ǎŜǊƛŜǎ ǿƛǘƘ ƛǘǎ ŎƻƳǇŀŎǘ ŘŜǎƛƎƴ ƘŜƭǇǎ ǘƻ ǎŜǘ ǳǇ ŀƴŘ ƻǇŜǊŀǘŜ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ƛƴǘǳƛǘƛǾŜƭȅΦ 

¢ƘŜ ŘƛǎǇƻǎŀōƭŜ ƎŜƭπŎŀǊǘǊƛŘƎŜ ǿƛǘƘ ƛƴǘŜƎǊŀǘŜŘ ǇǊŜπǇǊƻƎǊŀƳƳŜŘ ǘŜǎǘ ƳŜǘƘƻŘǎ ƳŀƪŜǎ 

ŎŀǇƛƭƭŀǊȅ ŜƭŜŎǘǊƻǇƘƻǊŜǎƛǎ ŜȄǇŜǊƛƳŜƴǘǎ ƴƻ ƭƻƴƎŜǊ ŀ ŎƻƳǇƭƛŎŀǘŜŘ ǇǊƻŎŜŘǳǊŜ ǘƘŀǘ ǊŜǉǳƛǊŜǎ 

ǿŜƭƭπǘǊŀƛƴŜŘ ƻǇŜǊŀǘƻǊǎΦ ²ƻǊǊȅ ƴƻ ƳƻǊŜ 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 Qsep ǎŜǊƛŜǎ 

ƛƴǎǘǊǳƳŜƴǘǎ ŀƴŘ ǘƘŜ ƎŜƭπŎŀǊǘǊƛŘƎŜΦ tƭŜŀǎŜ ǊŜŀŘ ǘƘǊƻǳƎƘ ǘƘƛǎ ǎŜŎǘƛƻƴ ŀƴŘ ƎŜǘ ǊŜŀŘȅ ǘƻ ōŜ 

ŀƳŀȊŜŘ ōȅ ǿƘŀǘ Qsep ǎŜǊƛŜǎ Ŏŀƴ ŘƻΦ 

 

 /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-programmed Method and Cartridge 
Qsep ǎŜǊƛŜǎ ƛǎ ŘŜǎƛƎƴŜŘ ǘƻ ǿƻǊƪ ǿƛǘƘ ǘƘŜ ǎǇŜŎƛŀƭπŘŜǎƛƎƴŜŘ ŎŀǊǘǊƛŘƎŜǎ ƳŀƴǳŦŀŎǘǳǊŜŘ ōȅ 

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

ǇǊŜǇŀǊŀǘƛƻƴ ƴƻ ƭƻƴƎŜǊ ƴŜŎŜǎǎŀǊȅΦ CƻǊ ŎŀǊǘǊƛŘƎŜǎΣ ǾŀǊƛƻǳǎ ǘŜǎǘƛƴƎ ǇǊƻǘƻŎƻƭǎΣ ǎƻπŎŀƭƭŜŘ 

άaŜǘƘƻŘέΣ ƛƴǘŜƎǊŀǘŜ ǘƘŜ ǎŜǉǳŜƴǘƛŀƭ ǎǘŜǇǎ ǘƻ ŀŎŎƻƳǇƭƛǎƘ ǘƘŜ ǘŜǎǘΦ ¢ƘŜ ǾŀǊƛƻǳǎ ŎŀǊǘǊƛŘƎŜǎ ŀƴŘ 

ǇǊŜπǇǊƻƎǊŀƳƳŜŘ ƳŜǘƘƻŘǎ ŀǊŜ ǳǘƛƭƛȊŜŘ ƛƴ /9 ŜȄǇŜǊƛƳŜƴǘ ǘƘŀǘ ŎƻǊǊŜǎǇƻƴŘǎ ǘƻ ǘƘŜ ǎƛȊŜ ǊŀƴƎŜ 

ŀƴŘ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ƻŦ ǘƘŜ ǎŀƳǇƭŜΦ !ŘŘƛǘƛƻƴŀƭƭȅΣ ǳǎŜǊǎ Ŏŀƴ ŎǊŜŀǘŜ ǘƘŜƛǊ ƻǿƴ aŜǘƘƻŘǎ ōŀǎŜŘ 

ƻƴ ǘƘŜƛǊ ƴŜŜŘǎΦ 

 

Lƴ ǘƘŜ aŜǘƘƻŘ {ŜƭŜŎǘƻǊ όCƛƎǳǊŜ мπмύΣ ǳǎŜǊ Ŏŀƴ ǾƛŜǿ ǘƘŜ ƳŜǘƘƻŘǎ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘƻ ǘƘŜ 

ǎǳƛǘŀōƭŜ ǎƛȊŜ ǊŀƴƎŜΣ ŀƭƛƎƴƳŜƴǘ ƳŀǊƪŜǊΣ ŀƴŘ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ǘȅǇŜΦ LŦ ǘƘŜ ƭŀǘŎƘ ŀŎǘƛƻƴ Ƙŀǎ ōŜŜƴ 

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

ǘƘŜ ǎǳƎƎŜǎǘŜŘ ƳŜǘƘƻŘǎ ŦƻǊ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ǘȅǇŜΦ 

 

 

CƛƎǳǊŜ мπм aŜǘƘƻŘ {ŜƭŜŎǘƻǊ ¢ŀō 
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1.2 System Installation 

1.2.1 Computer Requirements 

  aƛƴƛƳǳƳ wŜŎƻƳƳŜƴŘŜŘ 

hǇŜǊŀǘƛƴƎ {ȅǎǘŜƳ ²ƛƴŘƻǿǎ мл он ōƛǘ ²ƛƴŘƻǿǎ мл сп ōƛǘ 

tǊƻŎŜǎǎƻǊ ό/t¦ύ LƴǘŜƭ /ƻǊŜ ƛр LƴǘŜƭ /ƻǊŜ ƛт 

aŜƳƻǊȅ όw!aύ уD w!a мсD w!a 

IŀǊŘ 5ƛǎƪ 5ǊƛǾŜ рлл D. м ¢. 

aƻƴƛǘƻǊ мнул Ȅ улл мфнл Ȅ млул 

tƻǊǘ wWпр Ȅ м 
¦{. оΦл Ȅ м 

wWпр Ȅ н 
¦{. оΦл Ȅ н 
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2. Q-Analyzer CFR Mode Installation 
/Cw ǎǘŀƴŘǎ ŦƻǊ /ƻŘŜ ƻŦ CŜŘŜǊŀƭ wŜƎǳƭŀǘƛƻƴǎΦ tŀǊǘ мм ƻŦ ¢ƛǘƭŜ нм ƻŦ ǘƘŜ /Cw όнм /Cw tŀǊǘ ммύ 

ŜǎǘŀōƭƛǎƘŜǎ CƻƻŘ ŀƴŘ 5ǊǳƎ !ŘƳƛƴƛǎǘǊŀǘƛƻƴ όC5!ύ ǊŜƎǳƭŀǘƛƻƴǎ ƻƴ ǿƘƛŎƘ ŜƭŜŎǘǊƻƴƛŎ ǊŜŎƻǊŘǎ 

ŀƴŘ ǎƛƎƴŀǘǳǊŜǎ ŀǊŜ ǘǊǳǎǘǿƻǊǘƘȅ ŀƴŘ ŜǉǳƛǾŀƭŜƴǘ ǘƻ ǇŀǇŜǊ ǊŜŎƻǊŘǎΦ  

 

¢ƻ ƎŜƴŜǊŀǘŜ ŀƴŘ ǎǘƻǊŜ Řŀǘŀ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ƎǳƛŘŜƭƛƴŜǎΣ vπ!ƴŀƭȅȊŜǊ /Cw aƻŘŜ ŦŜŀǘǳǊŜǎ ǿƛǘƘ 

ƭƛƳƛǘŜŘ ǎȅǎǘŜƳ ŀŎŎŜǎǎ ŦƻǊ ŀǳǘƘƻǊƛȊŜŘ ǳǎŜǊǎΣ ŘŜǘŀƛƭŜŘ ŀǳŘƛǘ ǘǊŀƛƭΣ ŜǘŎΦ 

 

! ǎǳƛǘŀōƭŜ ƻǇŜǊŀǘƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘ ƛǎ ŜǎǎŜƴǘƛŀƭ ǘƻ ŜƴǎǳǊŜ ǘƘŜ ōŜǎǘ ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ Qsep 

ǎŜǊƛŜǎΦ ¢ƘŜ ŎƻƴŘƛǘƛƻƴǎ ƻŦ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ŀƴŘ ǎǘƻǊŀƎŜ ǎƘƻǳƭŘ ōŜ πолϲ/ ǘƻ слϲ/ ŦƻǊ 

ǘŜƳǇŜǊŀǘǳǊŜ ŀƴŘ нл ǘƻ ул҈ wIΣ ƴƻƴπŎƻƴŘŜƴǎƛƴƎ ŦƻǊ ƘǳƳƛŘƛǘȅΦ 

 

2.1 Software Installation 
vπ!ƴŀƭȅȊŜǊ /Cw aƻŘŜ ƛǎ ǘƘŜ ǎƻŦǘǿŀǊŜ ǘƘŀǘ ƛǎ ǎǇŜŎƛŀƭƭȅ ŘŜǎƛƎƴŜŘ ǘƻ ƻǇŜǊŀǘŜ Qsep ǎŜǊƛŜǎ ǿƘƛƭŜ 

ŎƻƳǇƭƛŀƴǘ ǿƛǘƘ нм /Cw tŀǊǘ ммΦ ¢ƘŜ ǎƻŦǘǿŀǊŜ ƪŜȅ ŦƻǊ ƛƴǎǘŀƭƭŀǘƛƻƴ ŎƻǳƭŘ ōŜ ŦƻǳƴŘ ƛƴ ǘƘŜ 

ǇŀŎƪŀƎŜΦ /ƭƛŎƪ άvπ!ƴŀƭȅȊŜǊ /Cw aƻŘŜπ{ŜǘǳǇΦŜȄŜέ ǘƻ ōŜƎƛƴ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴΦ 

 

ϝbƻǘŜΥ tƭŜŀǎŜ ŎƭƻǎŜ ŀƭƭ ǘƘŜ ƻǘƘŜǊ ŀǇǇƭƛŎŀǘƛƻƴǎ ōŜŦƻǊŜ ƛƴǎǘŀƭƭƛƴƎ vπ!ƴŀƭȅȊŜǊ /Cw aƻŘŜΦ Lƴ 

ŀŘŘƛǘƛƻƴΣ 5h bh¢ ŎƻƴƴŜŎǘ Qsep ǎŜǊƛŜǎ ǘƻ ǘƘŜ ŎƻƳǇǳǘŜǊ ŘǳǊƛƴƎ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴΦ 

 

¢ƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ǎǘŜǇǎ ŀǊŜ ŀǎ ŦƻƭƭƻǿǎΥ 

1. /ƭƛŎƪ vπ!ƴŀƭȅȊŜǊ /Cw aƻŘŜπ{ŜǘǳǇΦŜȄŜ ǘƻ ǎǘŀǊǘ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴΦ 

2. {ǇŜŎƛŦȅ ǘƘŜ ŘŜŦŀǳƭǘ Řŀǘŀ ŦƻƭŘŜǊΦ 
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3. {ŜƭŜŎǘ ǘƘŜ ǇǊƻƎǊŀƳ ŘŜǎǘƛƴŀǘƛƻƴΦ 

 

 

4. /ǊŜŀǘŜ ŀ ŘŜǎƪǘƻǇ ǎƘƻǊǘŎǳǘ ŀƴŘ ǎŜƭŜŎǘ ǘƘŜ ŘǊƛǾŜǊǎ ŦƻǊ ƛƴǎǘŀƭƭŀǘƛƻƴΦ 
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5. ±ŜǊƛŦȅ ǘƘŜ ǎŜǘǘƛƴƎǎ ƻŦ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ŀƴŘ ŎƭƛŎƪ Lƴǎǘŀƭƭ ǘƻ ǎǘŀǊǘ ǘƘŜ ǇǊƻŎŜǎǎΦ 

 

 

6. vπ!ƴŀƭȅȊŜǊ /Cw aƻŘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ƛǎ ƛƴ ǇǊƻƎǊŜǎǎΦ 
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7. ¢ƘŜ ǿƛȊŀǊŘ ǿƛƭƭ ƛƴǎǘŀƭƭ ǘƘŜ ƴŜŎŜǎǎŀǊȅ ǎƻŦǘǿŀǊŜ ŘǊƛǾŜǊǎ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴΦ 

 

 

8. !ŎŎŜǇǘ ǘƘŜ ƭƛŎŜƴǎŜ ŀƎǊŜŜƳŜƴǘ ǘƻ ŎƻƴǘƛƴǳŜΦ 
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9. ¢ƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ŘǊƛǾŜǊǎ ƛǎ ŎƻƳǇƭŜǘŜΦ 

 

 

10. ¢ƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ vπ!ƴŀƭȅȊŜǊ /Cw aƻŘŜ ƛǎ ŎƻƳǇƭŜǘŜΦ 

 

 

After launching Q-Analyzer CFR Mode, the administrator must activate the software key 

and set up users to begin (Section 2.2.1). Main Window will appear on the screen. The 

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

instruments, the corresponding pictures will show when connected to Qsep series.  
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CƛƎǳǊŜ нπм {ƻŦǘǿŀǊŜ hǾŜǊǾƛŜǿ 
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2.2 CFR Mode 
CFR Mode limits system access to authorized individuals and keep track of system 

operation to hold individuals accountable for actions initiated under their electronic 

signatures. In the following sections, different user types will be introduced and discussed. 

 

Table 1. Authorization Setting Table 
¦ǎŜǊ ¢ȅǇŜ 

CǳƴŎǘƛƻƴ 
!ŘƳƛƴƛǎǘǊŀǘƻǊ hǇŜǊŀǘƻǊ .ŀǎƛŎ 

!ƴŀƭȅȊŜǊ 
!ŘǾŀƴŎŜŘ 
!ƴŀƭȅȊŜǊ 

vǳŀƭƛǘȅ !ǎǎǳǊŀƴŎŜ 
{ǇŜŎƛŀƭƛǎǘ όv!ύ 

{Ŝǘ ¦Ǉ ¦ǎŜǊ !ǳǘƘƻǊƛǘȅ ᾛ     
!ǳŘƛǘ ¢Ǌƛŀƭ ±ƛŜǿŜǊ ᾛ    ᾛ 
wǳƴ {ŜǉǳŜƴŎŜ  ᾛ ᾛ ᾛ  
tƻǎǘ !ƴŀƭȅǎƛǎ   ᾛ ᾛ  
9ȄǇƻǊǘ wŜǇƻǊǘ   ᾛ ᾛ  
{Ŝǘ ¦Ǉ tǊŜŦŜǊŜƴŎŜ    ᾛ  
/ǊŜŀǘŜκ9Řƛǘ aŜǘƘƻŘΣ wŜŦŜǊŜƴŎŜΣ 
ŀƴŘ tŜŀƪ /ŀƭƭƛƴƎ ¢ŀōƭŜǎ 

   ᾛ  

LƴǎǘǊǳƳŜƴǘ CǳƴŎǘƛƻƴ /ƘŜŎƪ    ᾛ ᾛ 
±ƛŜǿ wŜǎǳƭǘ hƴƭȅ     ᾛ 
!ƭƭ hǘƘŜǊ CǳƴŎǘƛƻƴǎ ƛƴ aŀƴǳŀƭ  ᾛ ᾛ ᾛ  

 

2.2.1 Administrator  

The Administrator has the authority to set up different levels of users and audit trials. After 

installing the Q-Analyzer CFR Mode, click on the icon to register the key. The password 

must contain at least one uppercase letter, one lowercase letter and one number, and it 

must be 8-12 characters long. 

 

 
Figure 2-2 Launch Q-Analyzer CFR Mode 
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Figure 2-3 Software Key Activation 

 

The Administrator must activate the key for the first-time use. If the authorization needs 

to be transferred, the administrator can restore the data with exported .db file saved 

previously.  

 

Figure 2-4 Operation Selection 

 

Select the checkbox to agree to the terms and fill in the password (Fig. 2-5) to enter the 

administrator page (Fig. 2-6). 

 

Figure 2-5 Administrator Login 

aǳǎǘ Ŏƻƴǘŀƛƴ ƻƴŜ ǳǇǇŜǊŎŀǎŜ ƭŜǘǘŜǊΣ 
ƻƴŜ ƭƻǿŜǊŎŀǎŜ ƭŜǘǘŜǊ ŀƴŘ ƻƴŜ ƴǳƳōŜǊΣ 
ŀƴŘ Ƴǳǎǘ ōŜ уπмн ŎƘŀǊŀŎǘŜǊǎ ƭƻƴƎΦ 



18 
 

 
Figure 2-6 Administrator Page 

 

/ƭƛŎƪ ƻƴ άbŜǿ ¦ǎŜǊέ and enter user ID, password (can be reset by user), first and last names, 

and select the user level to create a new user. The ID cannot be the same as Administrator 

or any other users; it must be 3-10 characters long and can only consist of letters (not case 

sensitive) and/or numbers. As for the password, it must contain one uppercase letter, one 

lowercase letter and one number, and be 8-12 characters long. LŦ ǘƘŜ ŎƘŜŎƪōƻȄ ƻŦ άaǳǎǘ 

change password at next loginέ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ƴŜǿ ǳǎŜǊ ǿƛƭƭ ƴŜŜŘ ǘƻ change the password 

when logging in the first time.  

 
Figure 2-7 New User Setup 
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The user level can be modified by the administrator later. If certain user is no longer 

considered an authorized individual, uncheck the box in Active column. The user ID will 

then be inactivated. 

 
Figure 2-8 User Level Setup 

 

Once the user is ŎǊŜŀǘŜŘΣ ŎƭƛŎƪ ƻƴ ά¦Ǉload User Info.έ ǘƻ ŎƻƴŦƛǊƳ ǘƘŜ ŎƘŀƴƎŜǎΦ If the step is 

missing, the data will not be recorded. On the other hand, if the administrator decides to 

ǳƴŘƻ ǘƘŜ ŀŎǘƛƻƴ ŀŦǘŜǊ ŎǊŜŀǘƛƴƎ ǘƘŜ ǳǎŜǊΣ ŎƭƛŎƪ ƻƴ άwŜƭƻŀŘ ¦ǎŜǊ LƴŦƻ.έ ǘƻ ǊŜŦǊŜǎƘ ǘƘŜ ǇŀƎe. 

The new user will not be recorded and listed. The process will have to start over again. 
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Figure 2-9 Upload User Info and Reload User Info 

 

If the user closes the window before uploading the created or modified user information, 

the system will give a reminder that the action has yet to be completed. 
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In additional to setting up users, the administrator can audit trial ōȅ ŎƭƛŎƪƛƴƎ ά!ǳŘƛǘ ¢ǊƛŀƭέΦ 

The detailed information including the PID, Date and Time, User ID and Action will then be 

ƭƛǎǘŜŘΦ ά9ȄǇƻǊǘέ ǘƻ ǎŀǾŜ ǘƘŜ ǊŜŎƻǊŘ ƛƴ ΦŎǎǾΦ 

 

 
Figure 2-10 Audit Trial and Export 
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TƘŜ άToolέ Ŏƻƴǎƛǎǘǎ ƻŦ /ƘŀƴƎŜ tŀǎǎǿƻǊŘΣ Transfer Authentication and Backup Database. 

 

 

Change Password: Change the Administrator password. 

Transfer Authentication: The authentication can be transferred. If the Administrator wish 

to recover the data later, it is necessary to back up the data before confirming the transfer.  

Backup Database: Backup the data for later restoration. It is recommended to back up the 

data periodically. 
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2.2.2 Other User Types 

There are four user types with different authorizations for the administrator to create, 

which are Operator, Basic Analyzer, Advanced Analyzer, and Quality Assurance 

personnel. Please refer to Table 1 in section 2.2 for more information. 

 

 

Operator 

The Operator has the authorization to run sequence and perform all other functions of Q-

Analyzer CFR Mode unless specifically specified in the authorization setting table (Table 1).  

The default settings grant the Operator access to set the sequence and modify alignment 

marker and size marker. However, if the sequence file (.seq) loaded is pre-made by Basic 

or Advanced Analyzer, the settings cannot be changed. It also does not have the 

authorization to export results.  

 

Basic Analyzer 

The Basic Analyzer has the authorization to run the sequence, do post-analysis, export 

result files, and perform some other functions of Q-Analyzer CFR Mode. The main 

differences between basic and advanced analyzers would be access to preference setup, 

and method/reference table/peak calling table edit and creation. 
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Advanced Analyzer 

The Advanced Analyzer has the authorization to operate the Q-Analyzer CFR Mode fully. 

¢ƘŜ !ŘǾŀƴŎŜŘ !ƴŀƭȅȊŜǊ Ƙŀǎ ŀŎŎŜǎǎ ǘƻ ǎŜǘ ǳǇ ǇǊŜŦŜǊŜƴŎŜ ŀƴŘ ŎǊŜŀǘŜκŜŘƛǘ ƳŜǘƘƻŘΣ ǊŜŦŜǊŜƴŎŜ 

ǘŀōƭŜ ŀƴŘ ǇŜŀƪ ŎŀƭƭƛƴƎ ǘŀōƭŜ ǘƘŀǘ ƻǘƘŜǊ ǳǎŜǊǎ Řƻ ƴƻǘ ƘŀǾŜΦ  

Quality Assurance Specialist (QA) 

The Quality Assurance Specialist (QA) shall be responsible for monitoring each action 

related to the Qsep series and shall be independent of the personnel involved in the study. 

Therefore, the Quality Assurance Specialist has the authorization to audit trials, perform 

instrument function check and view results. 
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3. Start to Use Qsep Series 
vπ!ƴŀƭȅȊŜǊ /Cw aƻŘŜ ƛǎ ǘƘŜ ǎƻŦǘǿŀǊŜ ǘƘŀǘ ƛǎ ǎǇŜŎƛŀƭƭȅ ŘŜǎƛƎƴŜŘ ǘƻ ƻǇŜǊŀǘŜ Qsep {ŜǊƛŜǎΦ ¢ƻ 

ŜȄŜŎǳǘŜΣ ǘƘŜ ǳǎŜǊ ƴŜŜŘǎ ǘƻ ŎƻƴƴŜŎǘ Qsep1Σ Qsep1πtƭǳǎΣ Qsep100 ƻǊ Qsep400 Ǿƛŀ ²ƛπCƛ ƻǊ ŎŀōƭŜ 

όǇƻǿŜǊ Ƴǳǎǘ ōŜ ƻƴύ ŀƴŘ Ŧƻƭƭƻǿ ǘƘŜ ƛƴǎǘǊǳŎǘƛƻƴǎ ōŜƭƻǿ ǘƻ ƛƴƛǘƛŀǘŜ ǘƘŜ ǎȅǎǘŜƳΦ 

 

ϝbƻǘŜΥ .ŜŦƻǊŜ ǘǳǊƴƛƴƎ ƻƴ ǘƘŜ Qsep1κQsep1πtƭǳǎΣ ǘƘŜ {5 ŎŀǊŘ ƴŜŜŘǎ ǘƻ ōŜ ƛƴǎŜǊǘŜŘ ƛƴǘƻ ǘƘŜ 

ƛƴǎǘǊǳƳŜƴǘΦ 

ϝbƻǘŜΥ CƻǊ Qsep100Σ ǎŀƳǇƭŜ ǇƭŀǘŜ ƘƻƭŘŜǊ ƛǎ ǎŜŎǳǊŜŘ ōȅ ǘƘŜ ǇǊƻǘŜŎǘƛƴƎ ŦƻŀƳΦ [ƛŦǘ ǘƘŜ ǎŀƳǇƭŜ 

ǇƭŀǘŜ ƘƻƭŘŜǊ ǘƻ ǊŜƳƻǾŜ ǘƘŜ ǇǊƻǘŜŎǘƛƴƎ ŦƻŀƳ ōŜŦƻǊŜ ǘǳǊƴƛƴƎ ƻƴ ǘƘŜ ǇƻǿŜǊ ƻǊ ƛǘ Ƴŀȅ ŎŀǳǎŜ 

ƳƻǘƻǊ ŘŀƳŀƎŜΦ 

ϝbƻǘŜΥ CƻǊ Qsep400Σ ǎŀƳǇƭŜ ǇƭŀǘŜ ƘƻƭŘŜǊ ƛǎ ǎŜŎǳǊŜŘ ōȅ ǘƘŜ ŦƛȄǘǳǊŜ ŀƴŘ ǘƘŜ ǎŜŎǳǊƛƴƎ ǎŎǊŜǿǎΦ 

wŜƳƻǾŜ ǘƘŜ ŦƛȄǘǳǊŜ ŀƴŘ ǘƘŜ ǎŜŎǳǊƛƴƎ ǎŎǊŜǿǎ ōŜŦƻǊŜ ǘǳǊƴƛƴƎ ǘƘŜ ǇƻǿŜǊ ƻƴ ƻǊ ƛǘ Ƴŀȅ ŎŀǳǎŜ 

ƳƻǘƻǊ ŘŀƳŀƎŜΦ CƻǊ ƳƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ Qsep400 vǳƛŎƪ {ǘŀǊǘ ǘƘŀǘ ŎƻƳŜǎ ǿƛǘƘ 

ǘƘŜ ƛƴǎǘǊǳƳŜƴǘΦ 

 

1. Click on Q-Analyzer CFR Mode icon.  

 

 
 

2. Fill in the user ID and password and check the box to assent the terms of use to operate 

Q-Analyzer CFR Mode. The ID must be 3-10 characters long. 
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3. Connect the instrument and latch the cartridge to continue. 

 

 

4. CƻǊ ǎǘŜǇǎ ǘƘŀǘ ŀŦŦŜŎǘ Ƙƻǿ ǘƘŜ ǊŜǎǳƭǘ Ƴŀȅ ǘǳǊƴ ƻǳǘΣ ǘƘŜ ǳǎŜǊ ƴŜŜŘǎ ǘƻ ŜƴǘŜǊ ǘƘŜ ǇŀǎǎǿƻǊŘ 

ǘƻ ŎƻƴŦƛǊƳ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ōŜŦƻǊŜ ŎƻƴǘƛƴǳƛƴƎΦ ¢ƘŜ ǊŜŀǎƻƴ ǎƘŀƭƭ ōŜ ŀŘŘǊŜǎǎŜŘ 

ŀǳǘƻƳŀǘƛŎŀƭƭȅΦ CƻǊ ƻǇŜǊŀǘƛƻƴΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ {ŜŎǘƛƻƴ оΦмΦ 
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3.1 Operation of Qsep Series 

After launching Q-Analyzer CFR Mode, the Main Window will appear on the screen. Users 

can access the Instrument function to communicate with the device (Figure 3-1). This 

section will only introduce the Main tab features and how to operate Qsep ǎŜǊƛŜǎ όFigure 

3-1 A)Φ ¢ƘŜ ƻǘƘŜǊ ŦǳƴŎǘƛƻƴ ǘŀōǎ ǿƛƭƭ ōŜ ƛƴǘǊƻŘǳŎŜŘ ƛƴ {ŜŎǘƛƻƴ пΦпΦ 

 

The software will create a default project named after operation date automaticallyΦ ¦ǎŜǊǎ 

Ŏŀƴ ŀƭǎƻ ŎǊŜŀǘŜ ǇǊƻƧŜŎǘǎ ŦƻǊ ŜȄǇŜǊƛƳŜƴǘǎ ǿƛǘƘ ŘƛŦŦŜǊŜƴǘ ǇǳǊǇƻǎŜǎ ōȅ ŎƭƛŎƪƛƴƎ bŜǿ tǊƻƧŜŎǘ ƛƴ 

ǘƘŜ ¢ƻƻƭōŀǊ όFigure 3-1 B) before connecting the instrumentΦ  

 

 
CƛƎǳǊŜ оπм aŀƛƴ ²ƛƴŘƻǿ ƻŦ ǘƘŜ LƴǎǘǊǳƳŜƴǘ aƻŘŜ 
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3.1.1 Connection Assistance 

tƭŜŀǎŜ ŜƴǎǳǊŜ Qsep ǎŜǊƛŜǎ ƛǎ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ŎƻƳǇǳǘŜǊ ǿƛǘƘ ŜƛǘƘŜǊ ǘƘŜ ¦{. ŎŀōƭŜ όŦƻǊ 

Qsep100 ŀƴŘ Qsep400ύ ƻǊ ǘƘŜ 9ǘƘŜǊƴŜǘ ŎŀōƭŜ όŦƻǊ Qsep1 ŀƴŘ Qsep1πtƭǳǎύΦ ¢ǳǊƴ hb ǘƘŜ ǇƻǿŜǊ ƻŦ 

Qsep ǎŜǊƛŜǎ ƛƴǎǘǊǳƳŜƴǘΣ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ ǘƘŜ ƛŎƻƴ ǘƻ ƭŀǳƴŎƘ ǘƘŜ ǎƻŦǘǿŀǊŜΦ Qsep1 ŀƴŘ Qsep1π

tƭǳǎ ŀƭǎƻ ƘŀǾŜ ŀƴ ƻǇǘƛƻƴ ǘƻ ōŜ ŎƻƴƴŜŎǘŜŘ Ǿƛŀ ²ƛπCƛΦ tƭŜŀǎŜ ǊŜŦŜǊ ǘƻ vǳƛŎƪ {ǘŀǊǘ ŦƻǊ ƳƻǊŜ 

ƛƴŦƻǊƳŀǘƛƻƴΦ 

 

¢ƻ ŎƻƴƴŜŎǘ Qsep ǎŜǊƛŜǎ ǿƛǘƘ ǘƘŜ ŎƻƳǇǳǘŜǊΣ ŎƭƛŎƪ ǘƘŜ /ƻƴƴŜŎǘ ōǳǘǘƻƴ ƻƴ ǘƘŜ /ƻƴǘǊƻƭ tŀƴŜƭ 

όCƛƎǳǊŜ оπн !ύΦ hƴŎŜ ǘƘŜ ǘŜȄǘ ƻŦ ǘƘŜ ōǳǘǘƻƴ ŎƘŀƴƎŜǎ ǘƻ 5ƛǎŎƻƴƴŜŎǘ ŀƴŘ ǘƘŜ ŘƛǎǇƭŀȅŜŘ ƛƳŀƎŜ 

ƻŦ Qsep ǎŜǊƛŜǎ ǘǳǊƴǎ ƛƴǘƻ ŎƻƭƻǊ ŦƻǊƳΣ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴ ƛǎ ŜǎǘŀōƭƛǎƘŜŘΦ 

 

CƛƎǳǊŜ оπн LƴǎǘǊǳƳŜƴǘ /ƻƴƴŜŎǘƛƻƴ 

  

¢ƘŜ tǳǊƎŜ /ƘŜŎƪ ƳŜǎǎŀƎŜ ōƻȄ ǿƛƭƭ ǇƻǇ ǳǇ ŀŦǘŜǊ ŎƻƴƴŜŎǘŜŘ ŀƴŘ ōŜŦƻǊŜ ŘƛǎŎƻƴƴŜŎǘŜŘ όCƛƎǳǊŜ 

оπоύΦ /ƭƛŎƪ tǳǊƎŜ /ƘŜŎƪ ŀƴŘ Ŧƻƭƭƻǿ ǘƘŜ ƛƴǎǘǊǳŎǘƛƻƴǎ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ǇǊƻŎŜǎǎΦ 

 

¦ǎŜ tǳǊƎŜ /ƘŜŎƪ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ŀƛǊ ǘǳōŜ ƛǎ ƴƻǘ ŎƭƻƎƎŜŘ ōŜŦƻǊŜ ǳǎŜ ƻǊ ǘƘŜ ƎŜƭ ƛǎ ƴƻǘ 

ŀŎŎƛŘŜƴǘŀƭƭȅ ǎǳŎƪŜŘ ƛƴǘƻ ǘƘŜ ŀƛǊ ǘǳōŜ ŀŦǘŜǊ ǳǎŜΦ 

 

ϝbƻǘŜΥ ¢ƻ ŀǾƻƛŘ ǘƘŜ ǇŜǊƳŀƴŜƴǘ ŘŀƳŀƎŜ ǘƻ ǘƘŜ ǎȅǎǘŜƳΣ ƛǘ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘ ǘƻ ŜȄŜŎǳǘŜ tǳǊƎŜ 

/ƘŜŎƪ ǿƘŜƴŜǾŜǊ ǘƘŜ ǎƻŦǘǿŀǊŜ ŀǎƪǎΦ 

 

 

CƛƎǳǊŜ оπо tǳǊƎŜ /ƘŜŎƪ aŜǎǎŀƎŜ .ƻȄ 
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/ƭƛŎƪ /ƘŀƴƎŜ .ǳŦŦŜǊ όŦƻǊ Qsep100 ŀƴŘ Qsep400ύ ƻǊ hǇŜƴ {ŀƳǇƭŜ 5ƻƻǊ όŦƻǊ Qsep1κQsep1πtƭǳǎύ 

ǘƻ ƳƻǾŜ ǘƘŜ ōǳŦŦŜǊ ǘǊŀȅ ƘƻƭŘŜǊ ǘƻ ǘƘŜ ŘƻƻǊ όCƛƎǳǊŜ оπн /ύΦ !ŘŘ {ŜǇŀǊŀǘƛƻƴ .ǳŦŦŜǊ ƛƴǘƻ { ǿŜƭƭǎ 

ŀƴŘ ŘƛIнh ƛƴǘƻ tκ²κ/ ǿŜƭƭǎ ƻŦ ǘƘŜ ōǳŦŦŜǊ ǘǊŀȅ ŦƻǊ Qsep100 ŀƴŘ Qsep400Φ 9ŀŎƘ ǿŜƭƭ ǎƘƻǳƭŘ ōŜ 

ул҈ Ŧǳƭƭ ƻǊ ǘƻ ǘƘŜ ƎǊƻƻǾŜ ƻŦ ǘƘŜ ōǳŦŦŜǊ ǘǊŀȅΦ hǾŜǊŦƛƭƭƛƴƎ ƻǊ ƘŀǾƛƴƎ ŘǊƻǇƭŜǘǎ ƻƴ ǘƘŜ ŘƛǾƛŘŜǊǎ 

ǿƛƭƭ ŎƻƴŘǳŎǘ ǘƘŜ ŎǳǊǊŜƴǘ ŀƴŘ ƳŀƪŜ ƛǘ ƘŀǊŘ ǘƻ ƪŜŜǇ ǘǊŀŎƪ ƻŦ ǘƘŜ ŎǳǊǊŜƴǘ ŎƘŀƴƎŜǎΦ hƴŎŜ ŘƻƴŜ 

ǇǊŜǇŀǊƛƴƎ ǘƘŜ ōǳŦŦŜǊǎΣ ǇƭŀŎŜ ǘƘŜ ōǳŦŦŜǊ ǘǊŀȅ ƛƴ ǘƘŜ ǘǊŀȅ ƘƻƭŘŜǊΦ LŦ ŀƭƛƎƴƳŜƴǘ ƳŀǊƪŜǊǎ ŀǊŜ 

ƴŜŜŘŜŘΣ ǇƭŜŀǎŜ ǳǎŜ ƛƴŘƛǾƛŘǳŀƭ лΦн Ƴƭ t/w ǘǳōŜǎ ŦƻǊ ƳŀǊƪŜǊǎ όCƛƎǳǊŜ оπпύΦ 

 

Qsep1 

 

Qsep1πtƭǳǎ 

 
Qsep100 
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Qsep400 

 

 
ʆ aŀƪŜ ǎǳǊŜ !ƭƛƎƴƳŜƴǘ aŀǊƪŜǊǎ ŀǊŜ ǇƭŀŎŜŘ ƛƴ ǘƘŜ ŀǎǎƛƎƴŜŘ ǇƻǎƛǘƛƻƴǎΦ 

ʆ aŀƪŜ ǎǳǊŜ ǘƻ ǳǎŜ ƛƴŘƛǾƛŘǳŀƭ лΦн Ƴ[ t/w ǘǳōŜǎ ŦƻǊ !ƭƛƎƴƳŜƴǘ aŀǊƪŜǊǎ ŀƴŘ {ƛȊŜ aŀǊƪŜǊǎΦ 

CƛƎǳǊŜ оπп /ƘŀƴƎŜ ōǳŦŦŜǊ ŀƴŘ ǇƭŀŎŜ ǎƻƭǳǘƛƻƴ 

¢ƘŜƴΣ ŎƭƛŎƪ /ƘŀƴƎŜ {ŀƳǇƭŜ όŦƻǊ Qsep100 ŀƴŘ Qsep400ύ ƻǊ hǇŜƴ {ŀƳǇƭŜ 5ƻƻǊ όŦƻǊ Qsep1κQsep1π

tƭǳǎύ ǘƻ ƳƻǾŜ ǘƘŜ ǘǊŀȅ ƘƻƭŘŜǊ ǘƻ ǘƘŜ ŘƻƻǊ ŀƴŘ ǇƭŀŎŜ ǘƘŜ ǎŀƳǇƭŜǎ όCƛƎǳǊŜ оπн .ύΦ !ŦǘŜǊ ǘƘŜǎŜ 

ǎǘŜǇǎΣ ŎƭƻǎŜ ǘƘŜ ǎŀƳǇƭŜ ŘƻƻǊ ōȅ ŎƭƛŎƪƛƴƎ tŀǊƪ όCƛƎǳǊŜ оπн 5ύΦ 

 

hǇŜƴ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ŘƻƻǊ ƻƴ ǘƘŜ ǘƻǇ ƻŦ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘΦ ¢ƻ ƛƴǎŜǊǘΣ ƳŀƪŜ ǎǳǊŜ ǘƘŜ ƎǳƛŘƛƴƎ 

ƎǊƻƻǾŜ ƻŦ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ƛǎ ŦŀŎƛƴƎ ǘƘŜ ŦǊƻƴǘ όCƛƎǳǊŜ оπрύΦ /ƭƻǎŜ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ŘƻƻǊ ǘƻ ŎƻƳǇƭŜǘŜ 

ǘƘŜ ǎŜǊƛŜǎ ƻŦ ŀŎǘƛƻƴǎΦ 

 

ϝbƻǘŜΥ .ŜŦƻǊŜ ƛƴǎŜǊǘƛƴƎ ǘƘŜ ŎŀǊǘǊƛŘƎŜΣ ŎƭƛŎƪ tŀǊƪ ǘƻ ŜƴǎǳǊŜ ǘƘŜ ǘǊŀȅ ƘƻƭŘŜǊ ƛǎ ƛƴ ǘƘŜ ǇŀǊƪ 

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

CƛƎǳǊŜ оπр ¢ƘŜ ƎǳƛŘƛƴƎ ƎǊƻƻǾŜ ƻŦ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ǎƘŀƭƭ ŦŀŎŜ ǘƘŜ ŦǊƻƴǘ 

 

ϝbƻǘŜΥ /ŀǊǘǊƛŘƎŜ Ŏŀƴ ƻƴƭȅ ōŜ ƛƴǎŜǊǘŜŘ ƛƴ ƻƴŜ ƻǊƛŜƴǘŀǘƛƻƴ όCƛƎǳǊŜ оπрύΦ  

 

 

CƛƎǳǊŜ оπс tǳǎƘ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ǘƻ ǘƘŜ ōƻǘǘƻƳ 
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/ƭƛŎƪ ǘƘŜ [ŀǘŎƘ ōǳǘǘƻƴ ƻƴ ǘƘŜ ŎƻƴǘǊƻƭ ǇŀƴŜƭΦ hƴŎŜ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ƛǎ ƭŀǘŎƘŜŘΣ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ 

ƻŦ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ǿƛƭƭ ōŜ ŘƛǎǇƭŀȅŜŘ ƻƴ ǘƘŜ /ŀǊǘǊƛŘƎŜ LƴŦƻǊƳŀǘƛƻƴ ǎŜŎǘƛƻƴ ƻƴ ǘƘŜ ƭŜŦǘ 

ό/ŀǊǘǊƛŘƎŜ bǳƳōŜǊΣ 9ȄǇƛǊŀǘƛƻƴ 5ŀǘŜΣ wǳƴǎ [ŜŦǘΣ ŜǘŎΦύ ŀƴŘ ǘƘŜ ƛƳŀƎŜ ƻŦ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ǿƛƭƭ ǘǳǊƴ 

ƛƴǘƻ ŎƻƭƻǊ ŦƻǊƳ όCƛƎǳǊŜ оπтύΦ ¢ƘŜ ŎŀǊǘǊƛŘƎŜ Ƴǳǎǘ Ǉŀǎǎ ǘƘŜ I± ŎƘŜŎƪ ŀƴŘ ŎŀƭƛōǊŀǘƛƻƴ ǇǊƻŎŜǎǎ 

ŦƻǊ ƛǘǎ ƛƴƛǘƛŀƭ ǳǎŜΦ CƻǊ ƳƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ {ŜŎǘƛƻƴ оΦнΦ 

 

 

CƛƎǳǊŜ оπт .ŜŦƻǊŜ ŀƴŘ ŀŦǘŜǊ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ƭŀǘŎƘŜŘ 
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3.1.2 Sequence Settings 

!ŦǘŜǊ ƭŀǘŎƘƛƴƎ ŀƴŘ ǾŜǊƛŦȅƛƴƎ ǘƘŜ ŎŀǊǘǊƛŘƎŜΣ Ŧƻƭƭƻǿ ǘƘŜ ƛƴǎǘǊǳŎǘƛƻƴǎ ŀƴŘ Ŧƛƭƭ ƛƴ ǘƘŜ ōƭŀƴƪǎ ƛƴ 

{ŜǉǳŜƴŎŜ όCƛƎǳǊŜ оπуύΦ {ŜǾŜƴ ǎŜǘǘƛƴƎ ƻǇǘƛƻƴǎ ǇǊƻǾƛŘŜ ǘƘŜ ƻǇŜǊŀǘƛƻƴŀƭ ŦƭŜȄƛōƛƭƛǘȅ ŦƻǊ ǘƘŜ 

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

ƳŜǘƘƻŘΣ ŜƴǘŜǊƛƴƎ ǘƘŜ ǊŜǎǳƭǘ ƴŀƳŜΣ ŀƴŘ ŜŘƛǘƛƴƎ ǘƘŜ ǇŀǊŀƳŜǘŜǊΦ /ƭƛŎƪ !ŘŘ ǘƻ ŀŘŘ ŀƴƻǘƘŜǊ 

Ǌƻǿ ŦƻǊ ǘƘŜ ƴŜǿ ǎŜǉǳŜƴŎŜ ŀƴŘ wǳƴ ǘƻ ŜȄŜŎǳǘŜ ǘƘŜ ǎŜǉǳŜƴŎŜ ŀƴŀƭȅǎƛǎ ŀŦǘŜǊ ŎƻƴŦƛǊƳƛƴƎΦ 

 
CƛƎǳǊŜ оπу 9Řƛǘ {ŜǉǳŜƴŎŜ 

 

1. {ŀƳǇƭŜ tƻǎƛǘƛƻƴΥ {ŜƭŜŎǘ ǘƘŜ ǎŀƳǇƭŜ Ǉƻǎƛǘƛƻƴ ƻƴ ǘƘŜ ǇƻǇπǳǇ ǿƛƴŘƻǿΦ 
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2. aŜǘƘƻŘΥ /ƘƻƻǎŜ ǘƘŜ ƳŜǘƘƻŘ ŦƻǊ ǘƘŜ ǎŀƳǇƭŜ ǳǎŜŘΦ 

! ƳŜǘƘƻŘ ǎŜƭŜŎǘƻǊ ǿƛƴŘƻǿ ǿƛƭƭ ǇƻǇ ǳǇ ŀƴŘ ǇǊƻǾƛŘŜ ǘƘŜ ǎǳƎƎŜǎǘŜŘ ǇǊŜπǇǊƻƎǊŀƳƳŜŘ 

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

ƛǘŜƳǎ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜƛǊ ŎƻƴŘƛǘƛƻƴǎΦ 

V {ŜƭŜŎǘ 5b!Σ wb! ƻǊ tǊƻǘŜƛƴ ŀǇǇƭƛŎŀǘƛƻƴ ōŀǎŜŘ ƻƴ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ǳǎŜŘΦ  

V {ŜƭŜŎǘ ǘƘŜ ŀƴŀƭȅǎƛǎ ǘȅǇŜǎ ǇǊŜŦŜǊǊŜŘΣ ǉǳŀƭƛǘŀǘƛǾŜ ƻǊ ǉǳŀƴǘƛǘŀǘƛǾŜ όƻƴƭȅ ŦƻǊ {мΣ {н ŀƴŘ 

bм ŎŀǊǘǊƛŘƎŜǎ ό/ŀǘΦ /млрнлмπvΣ /млрнлнπv ŀƴŘ /млрнлрπvύύΦ 

¢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 ōŜƭƻǿΥ 

A. 9ƴǘŜǊ ǘƘŜ ǎŀƳǇƭŜ ǾƻƭǳƳŜ ǘƘŀǘ ƛǎ ƳƛȄŜŘ ǿƛǘƘ ǘƘŜ ǉǳŀƴǘƛǘŀǘƛǾŜ ƳŀǊƪŜǊΦ 

 

B. {ŜƭŜŎǘ ǘƘŜ ǊŜŎƻƳƳŜƴŘŜŘ ƳŜǘƘƻŘ ŀƴŘ ǎǘŀǊǘ ǘƘŜ ŀƴŀƭȅǎƛǎΦ 

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

ƻǊƛƎƛƴŀƭ ǎŀƳǇƭŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ōŜŦƻǊŜ ƳƛȄƛƴƎ ǿƛǘƘ ǉǳŀƴǘƛǘŀǘƛǾŜ ƳŀǊƪŜǊύΦ 
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V 5ƛŦŦŜǊŜƴǘ !ƭƛƎƴƳŜƴǘ aŀǊƪŜǊ Ƴǳǎǘ ōŜ ǇƭŀŎŜŘ ƛƴ ǘƘŜ ǊƛƎƘǘ ǇƭŀŎŜΦ 

(1) ²ƘŜƴ ǘŀƪƛƴƎ нлōǇπмΣлллōǇ !ƭƛƎƴƳŜƴǘ aŀǊƪŜǊ ό/млфмллύ ŀǎ ǘƘŜ ŀƭƛƎƴƳŜƴǘ 

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

(2) ²ƘŜƴ нлōǇπрΣлллōǇ !ƭƛƎƴƳŜƴǘ aŀǊƪŜǊ ό/млфмлнύ ƛǎ ǳǎŜŘΣ ǇƭŜŀǎŜ ǇƭŀŎŜ ŀǘ a.м 

ŀƴŘ ǎŜƭŜŎǘ нлπрY όa.πмύΦ 

(3) ²ƘŜƴ нлōǇπмΣрллōǇ ƻǊ нлōǇπмрΣлллōǇ !ƭƛƎƴƳŜƴǘ aŀǊƪŜǊ ό/млфммлπрлл!ύ ƛǎ 

ǳǎŜŘΣ ǇƭŜŀǎŜ ǇƭŀŎŜ ŀǘ a5м ŀƴŘ ǎŜƭŜŎǘ нлπмрY όa5πмύΦ 

V LŦ ǘƘŜ !ƭƛƎƴƳŜƴǘ aŀǊƪŜǊ ŎƘŜŎƪōƻȄ ƛǎ ǳƴǎŜƭŜŎǘŜŘΣ ǘƘŜ ŀƭƛƎƴƳŜƴǘ ƳŀǊƪŜǊ ǎŀƳǇƭŜ 

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

V {ŜƭŜŎǘ {ŀƳǇƭŜ /ƻƴŎŜƴǘǊŀǘƛƻƴ ōŀǎŜŘ ƻƴ ǘƘŜ ǎŀƳǇƭŜ ŎƻƴŘƛǘƛƻƴǎΦ  

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

ǘŀōƭŜΦ  

 

 

 

¢ƘŜ ǇǊŜπǇǊƻƎǊŀƳƳŜŘ ƳŜǘƘƻŘ ǿƛƭƭ ōŜ ƴŀƳŜŘ ǳƴŘŜǊ ǘƘŜ ǊǳƭŜǎ ōŜƭƻǿΥ 

 

 

²ƛǘƘ ƘƛƎƘŜǊ ǾƻƭǘŀƎŜ ŀƴŘ ƭƻƴƎŜǊ ǎŀƳǇƭŜ ƛƴƧŜŎǘƛƻƴ ǘƛƳŜΣ ǘƘŜ ǎƛƎƴŀƭ ǿƛƭƭ ōŜ ŜƴƘŀƴŎŜŘΦ ²ƛǘƘ 

ƘƛƎƘŜǊ ǎŜǇŀǊŀǘƛƻƴ ǾƻƭǘŀƎŜΣ ǘƘŜ ǎŜǇŀǊŀǘƛƻƴ ǘƛƳŜ ǿƛƭƭ ōŜ ǎƘƻǊǘŜƴŜŘΣ ŀƴŘ ǘƘŜ ǊŜǎƻƭǳǘƛƻƴ ǿƛƭƭ 
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ōŜ ǿƻǊǎŜƴŜŘΦ ¢ƘŜ ƭƻǿŜǊ ǎŜǇŀǊŀǘƛƻƴ ǾƻƭǘŀƎŜ ƻƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘ ǿƛƭƭ ƛƴŎǊŜŀǎŜ ǘƘŜ ǊŜǎƻƭǳǘƛƻƴ 

ŀǎ ǘƘŜ ǎŜǇŀǊŀǘƛƻƴ ǘƛƳŜ ƭŜƴƎǘƘŜƴŜŘΦ ¢ƘŜ ǎŀƳǇƭŜ ǎŜǇŀǊŀǘƛƻƴ ŎƻǊǊŜǎǇƻƴŘǎ ǘƻ ǘƘŜ ǎƛȊŜ ǊŀƴƎŜ 

ƻŦ ōŀǎŜ ǇŀƛǊǎΦ 

 

3. {ŀƳǇƭŜ 5ǳǊŀǘƛƻƴΥ ¢ƘŜ ŘǳǊŀǘƛƻƴ ƻŦ ǘƘŜ ǎŀƳǇƭŜ ƛƴƧŜŎǘƛƻƴ ǘƛƳŜΦ 

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

5ǳǊŀǘƛƻƴ ŀŦŦŜŎǘǎ ǘƘŜ ǉǳŀƴǘƛǘȅ ƻŦ ǘƘŜ ƛƴƧŜŎǘŜŘ ǎŀƳǇƭŜΦ aƻŘƛŦȅ ǘƘŜ ŘǳǊŀǘƛƻƴ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ 

ǎŀƳǇƭŜ ŎƻƴŘƛǘƛƻƴ ŀǎ ǇŜǊ ȅƻǳǊ ǇǊŜŦŜǊŜƴŎŜΦ 

 

4. wǳƴǎΥ ¢ƘŜ ƴǳƳōŜǊ ƻŦ ǊǳƴǎΦ 

¢ƘŜ ǎŀƳŜ ǎŜǉǳŜƴŎŜ ǿƛƭƭ ōŜ ǊŜǇŜŀǘŜŘ ŦƻǊ ǎǇŜŎƛŦƛŜŘ ƴǳƳōŜǊ ƻŦ ǘƛƳŜǎΦ LŦ ǘƘŜǊŜ ƛǎ ƳƻǊŜ ǘƘŀƴ 

ƻƴŜ ǊǳƴΣ ǘƘŜ Ǌǳƴ ƴǳƳōŜǊ ǿƛƭƭ ōŜ ƛƴŎƭǳŘŜŘ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ǊŜǎǳƭǘ ƴŀƳŜΦ 

 

5. {ŜǇŀǊŀǘƛƻƴ 5ǳǊŀǘƛƻƴΥ ¢ƘŜ ǎŜǇŀǊŀǘƛƻƴ ǘƛƳŜ ƻŦ 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 ǎŜǉǳŜƴŎŜ ǘŀōƭŜΦ aƻŘƛŦȅ ǘƘŜ ŘǳǊŀǘƛƻƴ ƻŦ ǘƘŜ ǎŜǇŀǊŀǘƛƻƴ ŀŎŎƻǊŘƛƴƎ 

ǘƻ ǘƘŜ ŎƻƴŘƛǘƛƻƴ ƛŦ ƴŜŜŘŜŘ όƻǇǘƛƻƴŀƭύΦ ¢ƘŜ {ŜǇŀǊŀǘƛƻƴ 5ǳǊŀǘƛƻƴ ǘƛƳŜ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘ ǘƻ ōŜ 

ол ǎŜŎƻƴŘǎ ƭƻƴƎŜǊ ŀŦǘŜǊ ǘƘŜ ǳǇǇŜǊ ƳŀǊƪŜǊ ŀǇǇŜŀǊǎΦ 

 

6. wŜǎǳƭǘ bŀƳŜΥ ¢ƘŜ ǊŜǎǳƭǘ ƴŀƳŜ ǘƻ ōŜ ǎŀǾŜŘΦ 

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

ғwŜǎǳƭǘ bŀƳŜҔψғǇǳƭƭπŘƻǿƴ ƻǇǘƛƻƴҔψ{м!лмψwмΦōƻǇȄǊΤ ƘŜǊŜΣ {мΣ !лм ŀƴŘ wм ƳŜŀƴ 

ǎŜǉǳŜƴŎŜ ƴǳƳōŜǊΣ ǎŀƳǇƭŜ Ǉƻǎƛǘƛƻƴ ŀƴŘ ǘƘŜ ƻǊŘŜǊ ƻŦ ŜȄŜŎǳǘƛƻƴΣ ǊŜǎǇŜŎǘƛǾŜƭȅΦ aƻǾŜ ǘƘŜ 

ŎǳǊǎƻǊ ǘƻ ǘƘŜ ŎƻƭǳƳƴǎ ƻŦ wŜǎǳƭǘ bŀƳŜ ǘƻ ǇǊŜǾƛŜǿ ǘƘŜ ǊŜǎǳƭǘ ŦƛƭŜ ƴŀƳŜΦ  
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7. tŀǊŀΥ ¢ƘŜ ǎŜǘǘƛƴƎ ŎƻƴŦƛƎǳǊŀǘƛƻƴǎ ŦƻǊ ǘƘƛǎ ƳŜǘƘƻŘΦ  

 

 

 

{ƻŦǘǿŀǊŜ ǿƛƭƭ ŎŀƭŎǳƭŀǘŜ ǘƘŜ ǊŜǎǳƭǘ ǳǎƛƴƎ ǘƘŜ ŘŜŦŀǳƭǘ ǊŜŦŜǊŜƴŎŜ ǘŀōƭŜΦ LŦ ǳǎŜǊǎ ǿƛǎƘ ǘƻ ǳǎŜ ǘƘŜƛǊ 

ƻǿƴ ŎǊŜŀǘŜŘ ǊŜŦŜǊŜƴŎŜ ǘŀōƭŜΣ ŎƭƛŎƪ .ǊƻǿǎŜ ŀƴŘ ǎŜƭŜŎǘ ǘƘŜ ŦƛƭŜΦ .ŀǎŜƭƛƴŜ ŀƴŘ tŜŀƪ ¢ƘǊŜǎƘƻƭŘ 

Ŏŀƴ ōŜ ŀƭǎƻ ŀŘƧǳǎǘŜŘΦ  

 

!ƭǘŜǊƴŀǘƛǾŜƭȅΣ ƛŦ ǳǎŜǊ ƴŜŜŘǎ ǘƻ ƛƳǇǊƻǾŜ ǘƘŜ ŀŎŎǳǊŀŎȅ ƻŦ ǘƘŜ ōŀǎŜ ǇŀƛǊ ŎŀƭŎǳƭŀǘƛƻƴΣ /ǊŜŀǘŜ {ƛȊŜ 

aŀǊƪŜǊ ǿƛƭƭ ǳǇŘŀǘŜ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ǘŀōƭŜ ǇŜǊƛƻŘƛŎŀƭƭȅ ǿƛǘƘ ǘƘŜ ǎƛȊŜ ƳŀǊƪŜǊ ƛƴŦƻǊƳŀǘƛƻƴΦ ¢ƘŜ 

ŦƻƭƭƻǿƛƴƎ ǎŀƳǇƭŜ ǘŜǎǘ ǿƛƭƭ ǘƘŜƴ ōŜ ŎŀƭŎǳƭŀǘŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ ǳǇŘŀǘŜŘ ǊŜŦŜǊŜƴŎŜ ǘŀōƭŜΦ 

ϝbƻǘŜΥ ¢ƘŜ ǎƛȊŜ ƳŀǊƪŜǊ ǳǎŜŘ ǘƻ /ǊŜŀǘŜ {ƛȊŜ aŀǊƪŜǊ ƛǎ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ŀƭƛƎƴƳŜƴǘ ƳŀǊƪŜǊ 

ǎŜƭŜŎǘŜŘ ƻƴ aŜǘƘƻŘ {ŜƭŜŎǘƻǊ ǿƛƴŘƻǿΦ 

 

¦ǎŜǊǎ Ŏŀƴ ŀǎǎƛƎƴ ǘƘŜƛǊ 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 Ŏŀƴƴƻǘ ǊŜŎƻƎƴƛȊŜ ǘƘŜ ƴŜǿ ǇŀǘǘŜǊƴ ŎƻǊǊŜŎǘƭȅΦ 

(2) ¢ƘŜ ǎƛȊŜ ƻŦ ǳǇǇŜǊ ƳŀǊƪŜǊ ƛǎ ƴƻǘ ǘƘŜ ǎŀƳŜ ŀǎ ǳǎŜŘΦ CƻǊ ŜȄŀƳǇƭŜΣ ƛŦ ǳǎƛƴƎ нлōǇπ

мΣлллōǇΣ ǘƘŜ ǳǇǇŜǊ ƳŀǊƪŜǊ Ƴǳǎǘ ōŜ мΣлллōǇΦ 

 

¢ƻ ŜȄŜŎǳǘŜ /ǊŜŀǘŜ {ƛȊŜ aŀǊƪŜǊΣ Řƻ ǘƘŜ ŦƻƭƭƻǿƛƴƎǎΥ 

A. tƭŀŎŜ ŦǊŜǎƘ !ƭƛƎƴƳŜƴǘ aŀǊƪŜǊ ŀƴŘ {ƛȊŜ aŀǊƪŜǊ ƛƴ ǘƘŜ ŀǎǎƛƎƴŜŘ ǇƻǎƛǘƛƻƴǎΦ CƻǊ 

ŘƛŦŦŜǊŜƴǘ ƛƴǎǘǊǳƳŜƴǘǎΣ ǘƘŜ Ǉƻǎƛǘƛƻƴǎ ŎƻǳƭŘ ōŜ ŘƛŦŦŜǊŜƴǘ όCƛƎǳǊŜ оπрύΦ  



40 
 

B. /ƭƛŎƪ ǘƘŜ tŀǊŀΦ ƛŎƻƴ ƛƴ ǎŜǉǳŜƴŎŜΦ  

 

 

C. /ƘŜŎƪ /ǊŜŀǘŜ {ƛȊŜ aŀǊƪŜǊΦ 

¦ǎŜǊ Ƴŀȅ ŎƘŀƴƎŜ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ό9ǾŜǊȅ ψψ ǘƛƳŜǎύ ǘƻ ŜȄŜŎǳǘŜ ǘƘŜ ǎƛȊŜ ƳŀǊƪŜǊ ƛŦ 

ƘƛƎƘŜǊ ŀŎŎǳǊŀŎȅ ƻŦ ǘƘŜ ǎŀƳǇƭŜ ǎƛȊƛƴƎ ƛǎ ƴŜŜŘŜŘΦ 

 

 

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

 

tŜŀƪ /ŀƭƭƛƴƎΥ LŦ ǘƘŜ tŜŀƪ /ŀƭƭƛƴƎ ŎƘŜŎƪōƻȄ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ tŜŀƪ /ŀƭƭƛƴƎ ŀƴŀƭȅǎƛǎ ǿƛƭƭ ōŜ 

ŀǇǇƭƛŜŘ ǘƻ ǘƘŜ ǊŜǎǳƭǘǎΦ 

 

!ǳǘƻ !ǎǎƛƎƴ Ǌwb!Υ LŦ !ǳǘƻ !ǎǎƛƎƴ Ǌwb! ŎƘŜŎƪōƻȄ ƛǎ ǎŜƭŜŎǘŜŘΣ ǳǎŜǊ Ŏŀƴ ƴƻǘ ƻƴƭȅ ŎƘƻƻǎŜ 

ōŜǘǿŜŜƴ 9ǳƪŀǊȅƻǘƛŎ ŀƴŘ tǊƻƪŀǊȅƻǘƛŎΣ ōǳǘ ŀƭǎƻ ŘŜŦƛƴŜ {{¦κ[{¦ ōŀǎŜŘ ƻƴ ǘƘŜ ƴŜŜŘǎΦ 
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9ȄǇƻǊǘ wŜǇƻǊǘΥ LŦ ǘƘŜ 9ȄǇƻǊǘ wŜǇƻǊǘ ŎƘŜŎƪōƻȄ ƛǎ ǎŜƭŜŎǘŜŘΣ ŎƭƛŎƪ ƻƴ {Ƙƻǿ wŜǇƻǊǘ {ŜǘǘƛƴƎǎΣ 

ŀƴŘ ǎŜǘ ǘƘŜ wŜǇƻǊǘ CƻǊƳŀǘΦ 
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3.2 Cartridge Calibration  
¢ƻ ŜƴǎǳǊŜ ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ǘƘŜ ƴŜǿ ŎŀǊǘǊƛŘƎŜΣ ŎŀƭƛōǊŀǘƛƻƴ ƛǎ ǊŜǉǳƛǊŜŘ ōŜŦƻǊŜ ǘƘŜ ƛƴƛǘƛŀƭ ǳǎŜΦ 

 

¢ƘŜ ŎƻƴŎŜǇǘ ƻŦ ǘƘŜ ǾŜǊƛŦƛŎŀǘƛƻƴ ƛǎ ǘƻ Řƻ ǘƘŜ I± /ƘŜŎƪ ōȅ ŎƘŜŎƪƛƴƎ ƛŦ ǘƘŜ ŎǳǊǊŜƴǘ ƻŦ ǘƘŜ 

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

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

ǘƘŜ ŀƭƛƎƴƳŜƴǘ ƳŀǊƪŜǊκǉǳŀƴǘƛǘŀǘƛǾŜ ƳŀǊƪŜǊ ŀƴŘ ŎƘŜŎƪƛƴƎ ƛŦ ǘƘŜ ǎƛƎƴŀƭ ƻŦ ǘƘŜ ŀƭƛƎƴƳŜƴǘ 

ƳŀǊƪŜǊκǉǳŀƴǘƛǘŀǘƛǾŜ ƳŀǊƪŜǊ Ŏŀƴ ōŜ ŘŜǘŜŎǘŜŘ ǿƘŜƴ ǳǎƛƴƎ ǘƘŜ ŎŀǊǘǊƛŘƎŜΦ 

 

tǊŜǇŀǊŜ җ нл ҡ[ ŦǊŜǎƘ ŀƭƛƎƴƳŜƴǘ ƳŀǊƪŜǊκǉǳŀƴǘƛǘŀǘƛǾŜ ƳŀǊƪŜǊ ƛƴ ŀ лΦн Ƴ[ t/w ǘǳōŜ όŀŘŘƛƴƎ 

мл ҡ[ ƳƛƴŜǊŀƭ ƻƛƭ ǘƻ ǇǊŜǾŜƴǘ ŜǾŀǇƻǊŀǘƛƻƴύ ŀƴŘ ǇƭŀŎŜ ǘƘŜ ƳŀǊƪŜǊ ŀǘ Ǉƻǎƛǘƛƻƴ a!мΦ aŀƪŜ ǎǳǊŜ 

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

ŘƻƻǊΦ 

 

/ƭƛŎƪ [ŀǘŎƘ ǘƻ ōŜƎƛƴ ǘƘŜ ŎŀƭƛōǊŀǘƛƻƴ ƻŦ ǘƘŜ ƴŜǿ ŎŀǊǘǊƛŘƎŜΦ ¢ƘŜ ǇƻǇπǳǇ ǿƛƴŘƻǿ ǿƛƭƭ ƛƴǎǘǊǳŎǘ 

ǳǎŜǊ ǘƻ ŦƛƴƛǎƘ I± ŎƘŜŎƪ ŀƴŘ ŎŀƭƛōǊŀǘƛƻƴ ŦƛǊǎǘ όCƛƎǳǊŜ оπфύΦ tǊŜǎǎ hY ŀƴŘ ōŜƎƛƴ I± /ƘŜŎƪΦ ¢ƘŜ 

ǿƻǊƪƛƴƎ ŎǳǊǊŜƴǘ ƻŦ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ǎƘƻǳƭŘ ōŜ ŀōƻǾŜ н ҡ!Φ !ŦǘŜǊ I± /ƘŜŎƪΣ ŎƭƛŎƪ /ŀƭƛōǊŀǘŜ ǘƻ 

ǾŜǊƛŦȅ ǘƘŜ ŎŀǊǘǊƛŘƎŜΦ CƻǊ ǎƻƳŜ ŎŀǊǘǊƛŘƎŜǎΣ ǘƘŜ ǇƻǇπǳǇ ǿƛƴŘƻǿ ǿƛƭƭ ǇǊƻǾƛŘŜ ǳǎŜǊǎ ŀƭƛƎƴƳŜƴǘ 

ƳŀǊƪŜǊ ƻǇǘƛƻƴǎ ǘƻ ŎƘƻƻǎŜ ŦǊƻƳ ǘƻ ƛƴƛǘƛŀǘŜ ǘƘŜ ǇǊƻŎŜǎǎ όCƛƎǳǊŜ оπмлύΦ 

 

 

CƛƎǳǊŜ оπф /ŀǊǘǊƛŘƎŜ tŜǊŦƻǊƳŀƴŎŜ /ƘŜŎƪ 
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CƛƎǳǊŜ оπмл /ƘƻƻǎŜ !ƭƛƎƴƳŜƴǘ aŀǊƪŜǊ ¢ȅǇŜ 

 

¢ƘŜ ŎŀǊǘǊƛŘƎŜ ƛǎ ǊŜŀŘȅ ǘƻ ōŜ ǳǎŜŘ ŀŦǘŜǊ ǘƘŜ άtŀǎǎŜŘέ ƳŜǎǎŀƎŜ ŀǇǇŜŀǊǎ ƻƴ ǘƘŜ ǎŎǊŜŜƴΦ LŦ ǘƘŜ 

άCŀƛƭŜŘέ ƳŜǎǎŀƎŜ ŀǇǇŜŀǊǎΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǳƴǇŀŎƪƛƴƎ ƎǳƛŘŜ ŦƻǊ ǘǊƻǳōƭŜǎƘƻƻǘƛƴƎ ƛƴǎǘǊǳŎǘƛƻƴǎΦ 

LŦ ǘƘŜ ŎŀƭƛōǊŀǘƛƻƴ Ŏƻƴǘƛƴǳƻǳǎƭȅ Ŧŀƛƭǎ ŦƻǊ ŦƛǾŜ ǘƛƳŜǎΣ ǇƭŜŀǎŜ ŎƻƴǘŀŎǘ ȅƻǳǊ ƭƻŎŀƭ ŘƛǎǘǊƛōǳǘƻǊ ŦƻǊ 

ǘŜŎƘƴƛŎŀƭ ǎǳǇǇƻǊǘΦ 
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3.3 Edit Sample Position Settings 
¦ǎŜǊ Ŏŀƴ ǎŜƭŜŎǘ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ƭƻŎŀǘƛƻƴ ƻƴ ǘƘŜ ǎƛƳǳƭŀǘƛƻƴ ǿŜƭƭ ǇƭŀǘŜ ǘƻ ǎŜǘ ǘƘŜ {ŀƳǇƭŜ 

tƻǎƛǘƛƻƴ όCƛƎǳǊŜ оπммύΦ ¢ƘŜ ǎŜƭŜŎǘŜŘ ƭƻŎŀǘƛƻƴ ǿƛƭƭ ōŜ ƳŀǊƪŜŘ ƛƴ ǊŜŘΦ ¢ƻ ǳƴŘƻΣ ŎƭƛŎƪ ƛǘ ŀƎŀƛƴΦ 

 

 

CƛƎǳǊŜ оπмм {ŜƭŜŎǘ ǘƘŜ ǎŀƳǇƭŜ Ǉƻǎƛǘƛƻƴ 

 

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

ǎƛŘŜΦ ¦ǎŜǊǎ Ŏŀƴ ŀƭǎƻ ǎŜƭŜŎǘ ŀƭƭ ǘƘŜ ǎŀƳǇƭŜ Ǉƻǎƛǘƛƻƴǎ ōȅ ŎƭƛŎƪƛƴƎ ǘƘŜ Ϧ!Ϧ ōǳǘǘƻƴ ŀƴŘ ƛƴǾŜǊǘ ǘƘŜ 

ǎŜƭŜŎǘƛƻƴ ōȅ ŎƭƛŎƪƛƴƎ ǘƘŜ ϦLϦ ōǳǘǘƻƴ ƻƴ ǘƘŜ ǳǇǇŜǊ ƭŜŦǘ ŎƻǊƴŜǊΦ ²ƘŜƴ ƳǳƭǘƛǇƭŜ ǎŀƳǇƭŜǎ ƘŀǾŜ 

ōŜŜƴ ǎŜƭŜŎǘŜŘ ǘƻ ŜȄŜŎǳǘŜ ǘƘŜ ƳŜǘƘƻŘ ŦƻǊ ǎŜǾŜǊŀƭ ǘƛƳŜǎΣ ǘƘŜ ǎȅǎǘŜƳ ǿƛƭƭ ŜȄŜŎǳǘŜ ǘƘŜ ƳŀǊƪŜŘ 

ǎŀƳǇƭŜ Ǉƻǎƛǘƛƻƴǎ ƛƴ ƴǳƳŜǊƛŎŀƭ ƻǊŘŜǊΦ CƻǊ ƛƴǎǘŀƴŎŜΣ ƛŦ !лмΣ !лнΣ ŀƴŘ !ло Ǉƻǎƛǘƛƻƴǎ ŀǊŜ 

ǎŜƭŜŎǘŜŘ ŀƴŘ ŀǎǎƛƎƴŜŘ ǘƻ ŜȄŜŎǳǘŜ ǘƘŜ ƳŜǘƘƻŘ ŦƻǊ ǘƘǊŜŜ ǘƛƳŜǎΣ ǘƘŜ ǎŜǉǳŜƴŎŜ ǿƛƭƭ ōŜ 

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

 

bƻǘŜǎ ŦƻǊ ǎŀƳǇƭŜǎ Ŏŀƴ ōŜ ŜŘƛǘŜŘ ƻƴ ǘƘŜ {ŀƳǇƭŜ [ƻŀŘŜǊ ²ƛƴŘƻǿ όCƛƎǳǊŜ оπмнύΦ !ŦǘŜǊ ŎƭƛŎƪƛƴƎ 

9ŘƛǘΣ ǘƘŜ {ŀƳǇƭŜ [ƻŀŘŜǊ ²ƛƴŘƻǿ ǿƛƭƭ ŀǇǇŜŀǊ ƻƴ ǘƘŜ ǎŎǊŜŜƴΦ [ƻŀŘ ǘƻ ŜƴǘŜǊ ƳǳƭǘƛǇƭŜ ǎŀƳǇƭŜ 

ŘŜǎŎǊƛǇǘƛƻƴΣ /ƭŜŀǊ !ƭƭ ǘƻ ŘŜƭŜǘŜ ŀƭƭ ǘƘŜ ǎŀƳǇƭŜ ƛƴŦƻǊƳŀǘƛƻƴΣ ŀƴŘ {ŀǾŜ 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 ƛƴŦƻǊƳŀǘƛƻƴ ƛƴ ǘƘŜ ŜȄŎŜƭ ŦƛƭŜ όCƛƎǳǊŜ оπмоύ Ŏŀƴ ōŜ ƭƻŀŘŜŘ ƛƴǘƻ ǘƘŜ ǿƛƴŘƻǿ ŀƴŘ ǎŀǾŜŘ 

ŀŦǘŜǊ ŎƭƛŎƪƛƴƎ hYΦ 

 

CƛƎǳǊŜ оπмн {ŀƳǇƭŜ [ƻŀŘŜǊ ²ƛƴŘƻǿ 

 

 
CƛƎǳǊŜ оπмо 9ȄŎŜƭ CƛƭŜ ŦƻǊ {ŀƳǇƭŜ [ƻŀŘŜǊ 

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

ǘƘŀǘ ǎƘƻǿǎ ƛƴ CƛƎǳǊŜ оπмнΦ ¸ƻǳ Ŏŀƴ ŦƛƴŘ ŀƴ ŜȄŀƳǇƭŜ ŦƛƭŜ ƛƴ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ŘƛǊŜŎǘƻǊȅΦ ¢ƘŜ 

ŘŜŦŀǳƭǘ ǿƻǊƪǎǇŀŎŜ ƛǎ /Υξ¦ǎŜǊǎξғǳǎŜǊƴŀƳŜҔξvπ!ƴŀƭȅȊŜǊ /Cw aƻŘŜξ{ŀƳǇƭŜΦ 

 

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

ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘŀō ŀǳǘƻƳŀǘƛŎŀƭƭȅΦ 

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

tƻǎƛǘƛƻƴΥ ά!πIέπάлмπмнέΤ {ŀƳǇƭŜ 5ŀǘŜΥ ȅȅȅȅκƳƳκŘŘΦ 
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4. Q-Analyzer User Interface 

4.1 Main Window 

  

CƛƎǳǊŜ пπм aŀƛƴ ǿƛƴŘƻǿ 

 

  

!Υ aŜƴǳ .ŀǊ 

.Υ CǳƴŎǘƛƻƴ .ŀǊ 

/Υ ¢ƻƻƭōŀǊ 

5Υ hǇŜǊŀǘƛƻƴ wŜƎƛƻƴ 

9Υ {ǘŀǘǳǎ .ŀǊ 
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4.1.1 System Overview 

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

ƛƴŦƻǊƳŀǘƛƻƴ ƻŦ Qsep ǎŜǊƛŜǎ όǎǘŀǘǳǎΣ ŘŀǘŀκǊŜǎǳƭǘǎ ŘƛǎǇƭŀȅΣ ŀƴŘ Ǉƻǎǘ Řŀǘŀ ŀƴŀƭȅǎƛǎύΦ 

 

aŜƴǳ .ŀǊ 

!ƭƭ ŀǾŀƛƭŀōƭŜ ŦǳƴŎǘƛƻƴǎ Ŏŀƴ ōŜ ŦƻǳƴŘ ƻƴ ǘƘŜ aŜƴǳ ōŀǊΦ CƻǊ ƳƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴΣ ǇƭŜŀǎŜ ǊŜŦŜǊ 

ǘƻ {ŜŎǘƛƻƴ пΦоΦ 

 

CǳƴŎǘƛƻƴ .ŀǊ 

¢ƘŜǊŜ ŀǊŜ ŦƻǳǊ ƛŎƻƴǎ ƻƴ ǘƘŜ CǳƴŎǘƛƻƴ .ŀǊΦ {ŜƭŜŎǘ LƴǎǘǊǳƳŜƴǘ ǘƻ ŜƴǘŜǊ ŀƴŘ ƻǇŜǊŀǘŜ ǘƘŜ 

ŎƻƴǘǊƻƭ ǇŀƴŜƭ ό{ŜŎǘƛƻƴ пΦпύΣ wŜǎǳƭǘǎ ƻǊ /ƻƳǇŀǊƛǎƻƴ ǘƻ ŘƛǎǇƭŀȅ ŀƴŘ ŀƴŀƭȅȊŜ ǘƘŜ ŘŀǘŀΣ ŀƴŘ 

wŜŀƭ ¢ƛƳŜ ǘƻ ŎƻƭƭŜŎǘ Řŀǘŀ ƻŦ ǘƘŜ ǎŜǉǳŜƴŎŜ ƛƴ ǇǊƻƎǊŜǎǎΦ wŜŦŜǊ ǘƻ {ŜŎǘƛƻƴ пΦн ŦƻǊ ƳƻǊŜ 

ƛƴŦƻǊƳŀǘƛƻƴΦ 

 

¢ƻƻƭōŀǊ 

¢ƘŜ ¢ƻƻƭōŀǊ ǇǊƻǾƛŘŜǎ ǎŜǾŜǊŀƭ ƛŎƻƴǎ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ CǳƴŎǘƛƻƴ ǎŜƭŜŎǘŜŘΦ ¢ƘŜ ƛŎƻƴǎ ƭƛǎǘŜŘ ŀǊŜ 

ǘƘŜ Ƴƻǎǘ ŦǊŜǉǳŜƴǘƭȅ ŀŎŎŜǎǎŜŘ ŦǳƴŎǘƛƻƴǎΦ !ƭƭ ŘŜǘŀƛƭŜŘ ƛƴŦƻǊƳŀǘƛƻƴ Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴ {ŜŎǘƛƻƴ 

пΦнΦ 

 

hǇŜǊŀǘƛƻƴ wŜƎƛƻƴ 

hǇŜǊŀǘƛƻƴ wŜƎƛƻƴ ƛǎ ŦƻǊ ŘƛǎǇƭŀȅƛƴƎ Ƴŀƛƴ ǿƛƴŘƻǿ ŀƴŘ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǇŀƴŜƭ ŀŦǘŜǊ 

ǎŜƭŜŎǘƛƴƎ ǘƘŜ ŘŜǎƛǊŜŘ ƛŎƻƴ ƻƴ ǘƘŜ CǳƴŎǘƛƻƴ .ŀǊΦ  

 

{ǘŀǘǳǎ .ŀǊ 

¢ƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ƻŦ ǘƘŜ ǎȅǎǘŜƳ ǎǘŀǘǳǎ ǿƛƭƭ ōŜ ǎƘƻǿƴ ŀǘ ǘƘŜ ōƻǘǘƻƳ ƻŦ ǘƘŜ Ƴŀƛƴ ǇŀƴŜƭΦ 

LƴŦƻǊƳŀǘƛƻƴ ƻƴ ǿƘŜǘƘŜǊ ǘƘŜ ǇǊŜǎǎǳǊŜ ƛǎ ƻƪŀȅ ƻǊ ƭƻǿΣ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ŘƻƻǊκǎŀƳǇƭŜ ŘƻƻǊ ƛǎ 

ƻǇŜƴŜŘ ƻǊ ŎƭƻǎŜŘΣ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ƛǎ ƭŀǘŎƘŜŘ ƻǊ ƴƻǘΣ ŜǘŎΦ ǿƛƭƭ ōŜ ƛƴŘƛŎŀǘŜŘΦ  

  



48 
 

4.1.2 System Status Bar 

¢ƘŜ ŎƻƭǳƳƴǎ ǎƘƻǿƴ ƻƴ ǘƘŜ {ǘŀǘǳǎ .ŀǊ ŀǊŜ ŀǎ Ŧƻƭƭƻǿǎ όCƛƎǳǊŜ пπм 9ύΦ 

Column Description 

Action ¢ƘŜ ǇǊƻŎŜŜŘƛƴƎ ŀŎǘƛƻƴǎΦ 

Position The position of the cartridge tip. 

Time Remaining The remaining time for the action to complete. 

Pressure 

The status of applied pressure. 
ɾ Fail indicates that the pressure is lower than the system 

requirement. 
ɾ If the pressure is lowering, the description in the column will change 

from black to yellow to red. 

Current The amount of current ό˃!ύ that flows through the capillary. 

HV On/Off The status of High Voltage power supply. 

Raw Count The original signal. 

Sample Door The sample door is Opened or Closed.  

Cart Door The cartridge door is Opened or Closed. 

Latch/Unlatch The cartridge is Latched or Unlatched. 

Runs Left The remaining runs of the sequence. 

Port The model of the instrument connected to the computer. 

Instrument ID 
The instrument ID of Qsep1/Qsep1-Plus that is connected to the 

computer. 

SD Card The SD card is detected or not after connecting to Qsep1/Qsep1-Plus. 
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4.2 Function Bar and Toolbar 
Q-Analyzer ŎƻƴǘǊƻƭǎ Qsep ǎŜǊƛŜǎΣ ŎƻƭƭŜŎǘǎ ŀƴŘ ǇǊƻŎŜǎǎŜǎ ŘŀǘŀΣ ŀƴŘ ǊŜǇƻǊǘǎ ǊŜǎǳƭǘǎΦ ¢ƘŜ 

ŦǳƴŎǘƛƻƴǎ ŀǊŜ ƻǊƎŀƴƛȊŜŘ ƛƴǘƻ ōŀǊǎ ŀƴŘ ǘŀōǎ ŦƻǊ Ŝŀǎȅ ƴŀǾƛƎŀǘƛƻƴΦ  

 

¢ƘŜ CǳƴŎǘƛƻƴ .ŀǊ Ƙŀǎ four major icons, which are Instrument, Results, Comparison, and 

Real time. By default, the software will begin with the Instrument function. Each function 

corresponds to a different set of Toolbar, where most frequently accessed functions are 

listed. The detailed information will be in the following sections.  

 

 

CƛƎǳǊŜ пπн CǳƴŎǘƛƻƴ .ŀǊ ŀƴŘ ¢ƻƻƭōŀǊ 
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4.2.1 Instrument 

LƴǎǘǊǳƳŜƴǘ ƛǎ ǘƘŜ ƳŀƧƻǊ ŎƻƴǘǊƻƭ ŦǳƴŎǘƛƻƴ ǘƻ ƻǇŜǊŀǘŜ Qsep ǎŜǊƛŜǎΦ ¢ƘŜ ǳǎŜ ƻŦ ǘƘŜ ŎƻƴǘǊƻƭ 

ǇŀƴŜƭ ǿƛƭƭ ōŜ ƛƴ {ŜŎǘƛƻƴ пΦпΦ 

 

.ŜŦƻǊŜ ŎƻƴƴŜŎǘƛƴƎ ǘƻ Qsep ǎŜǊƛŜǎΣ ǘƘŜ ǘŀōǎ ƻƴ ǘƘŜ Toolbar such as bŜǿ tǊƻƧŜŎǘΣ [ƻŀŘ 

tǊƻƧŜŎǘΣ wŜŎŜƴǘ tǊƻƧŜŎǘΣ ŀƴŘ {ŀǾŜ tǊƻƧŜŎǘ ŀǊŜ ŜƴŀōƭŜŘΦ ¦ǎŜǊ Ŏŀƴ ŎǊŜŀǘŜ ŀ ƴŜǿ ǇǊƻƧŜŎǘ ƻǊ 

ƭƻŀŘ ŀ ǇǊƻƧŜŎǘΣ ƛŦ ƴŜŎŜǎǎŀǊȅ όCƛƎǳǊŜ пπоύΦ ¢ƘŜ ǇǊƻƧŜŎǘ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ŘƛŦŦŜǊŜƴǘƛŀǘŜ ǾŀǊƛƻǳǎ 

ŜȄǇŜǊƛƳŜƴǘǎΦ bŀƳŜ ǘƘŜ bŜǿ tǊƻƧŜŎǘ ŀƴŘ ǘƘŜ ǊŜǎǳƭǘǎ ǿƛƭƭ ōŜ ǎŀǾŜŘ ƛƴ ǘƘŜ ŘŜǎƛƎƴŀǘŜŘ 

ŘƛǊŜŎǘƻǊȅΦ ¢ƘŜ ŘŜŦŀǳƭǘ ǿƻǊƪǎǇŀŎŜ ƛǎ /Υξ¦ǎŜǊǎξғǳǎŜǊƴŀƳŜҔξvπ!ƴŀƭȅȊŜǊ /Cw aƻŘŜξwŜǎǳƭǘΦ 

 

 

CƛƎǳǊŜ пπо LƴǎǘǊǳƳŜƴǘ ŦǳƴŎǘƛƻƴ ōŜŦƻǊŜ ƛƴǎǘǊǳƳŜƴǘ ŎƻƴƴŜŎǘƛƻƴ 

 

  

CƛƎǳǊŜ пπп bŜǿ tǊƻƧŜŎǘ 

 

²ƘŜƴ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ƛǎ ŎƻƴƴŜŎǘŜŘΣ ǘƘŜ ƛŎƻƴǎ ƻƴ Toolbar ǎǳŎƘ ŀǎ /ƭƻƎ /ƘŜŎƪΣ tǳǊƎŜ /ƘŜŎƪ 

ŀƴŘ [ƻŎƪ ǿƛƭƭ ōŜ ŜƴŀōƭŜŘΦ hƴŎŜ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ƛǎ ƭŀǘŎƘŜŘΣ ǘƘŜ wŜŎŀƭƛōǊŀǘŜ ǿƛƭƭ ōŜ ŜƴŀōƭŜŘ 

όCƛƎǳǊŜ пπрύΦ 
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CƻǊ Qsep1κQsep1πtƭǳǎΣ ǿƘŜƴ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ŘŜǘŜŎǘǎ ǘƘŜ {5 ŎŀǊŘΣ ǘƘŜ {5/ 5ŀǘŀ 9ȄǇƻǊǘ ŀƴŘ 

{5/ 5ŀǘŀ /ƭŜŀǊ ǿƛƭƭ ōŜ ŜƴŀōƭŜŘΦ  

 

¢ƘŜǎŜ ŦǳƴŎǘƛƻƴǎ ŀƭƭƻǿ ǳǎŜǊ ǘƻ ǇŜǊŦƻǊƳ ōŀǎƛŎ ŦǳƴŎǘƛƻƴ ŎƘŜŎƪ ƻƴ ƛƴǎǘǊǳƳŜƴǘ ŀƴŘ ŎŀǊǘǊƛŘƎŜΦ 

 

 

 



52 
 

 

 



53 
 

 

 



54 
 

 

 

CƛƎǳǊŜ пπр LƴǎǘǊǳƳŜƴǘ ŦǳƴŎǘƛƻƴ ōŜŦƻǊŜκŀŦǘŜǊ ƭŀǘŎƘƛƴƎ ǘƘŜ ŎŀǊǘǊƛŘƎŜ 

 

 

  




































































































