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¢Ƙƛǎ aŀƴǳŀƭ Ŏƻƴǘŀƛƴǎ ƛƴŦƻǊƳŀǘƛƻƴ ƻŦ ǘƘŜ ¢ŜŎƘƳŀƴ wƻōƻǘ ǇǊƻŘǳŎǘ ǎŜǊƛŜǎ όƘŜǊŜƛƴŀŦǘŜǊ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ ¢a wƻōƻǘύΦ 

¢ƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŎƻƴǘŀƛƴŜŘ ƘŜǊŜƛƴ ƛǎ ǘƘŜ ǇǊƻǇŜǊǘȅ ƻŦ ¢ŜŎƘƳŀƴ wƻōƻǘ LƴŎΦ όƘŜǊŜƛƴŀŦǘŜǊ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ /ƻǊǇƻǊŀǘƛƻƴύΦ 

bƻ ǇŀǊǘ ƻŦ ǘƘƛǎ ǇǳōƭƛŎŀǘƛƻƴ Ƴŀȅ ōŜ ǊŜǇǊƻŘǳŎŜŘ ƻǊ ŎƻǇƛŜŘ ƛƴ ŀƴȅ ǿŀȅΣ ǎƘŀǇŜ ƻǊ ŦƻǊƳ ǿƛǘƘƻǳǘ ǇǊƛƻǊ ŀǳǘƘƻǊƛȊŀǘƛƻƴ ŦǊƻƳ 

ǘƘŜ /ƻǊǇƻǊŀǘƛƻƴΦ bƻ ƛƴŦƻǊƳŀǘƛƻƴ ŎƻƴǘŀƛƴŜŘ ƘŜǊŜƛƴ ǎƘŀƭƭ ōŜ ŎƻƴǎƛŘŜǊŜŘ ŀƴ ƻŦŦŜǊ ƻǊ ŎƻƳƳƛǘƳŜƴǘΦ Lǘ Ƴŀȅ ōŜ ǎǳōƧŜŎǘ ǘƻ 

ŎƘŀƴƎŜ ǿƛǘƘƻǳǘ ƴƻǘƛŎŜΦ ¢Ƙƛǎ aŀƴǳŀƭ ǿƛƭƭ ōŜ ǊŜǾƛŜǿŜŘ ǇŜǊƛƻŘƛŎŀƭƭȅΦ ¢ƘŜ /ƻǊǇƻǊŀǘƛƻƴ ǿƛƭƭ ƴƻǘ ōŜ ƭƛŀōƭŜ ŦƻǊ ŀƴȅ ŜǊǊƻǊ ƻǊ 

ƻƳƛǎǎƛƻƴΦ 

 

 ŀƴŘ  ƭƻƎƻ ƛǎ ǊŜƎƛǎǘŜǊŜŘ ǘǊŀŘŜƳŀǊƪ ƻŦ ¢9/Ia!b wh.h¢ Lb/Φ ƛƴ ¢ŀƛǿŀƴ ŀƴŘ ƻǘƘŜǊ ŎƻǳƴǘǊƛŜǎ ŀƴŘ ǘƘŜ 
ŎƻƳǇŀƴȅ ǊŜǎŜǊǾŜǎ ǘƘŜ ƻǿƴŜǊǎƘƛǇ ƻŦ ǘƘƛǎ Ƴŀƴǳŀƭ ŀƴŘ ƛǘǎ ŎƻǇȅ ŀƴŘ ƛǘǎ ŎƻǇȅǊƛƎƘǘǎΦ 
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1. Handling components that are sensitive to electrostatic discharge (ESD) 

¢ƻ ǇǊŜǾŜƴǘ 9{5πǎŜƴǎƛǘƛǾŜ ŎƻƳǇƻƴŜƴǘǎ όŜΦƎΦΣ ǇǊƛƴǘŜŘ ŎƛǊŎǳƛǘ ōƻŀǊŘǎύ ŦǊƻƳ ōŜƛƴƎ 
ŘŀƳŀƎŜŘΣ ǇƭŜŀǎŜ ƘŀƴŘƭŜ ǘƘŜ ŎƻƳǇƻƴŜƴǘǎ ƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎǘŜǇǎΥ 
 

 ̧ ²ŜŀǊ ŀƴ ŀƴǘƛπǎǘŀǘƛŎ ǿǊƛǎǘ ǎǘǊŀǇ ōŜŦƻǊŜ ǊŜǇƭŀŎƛƴƎ 9{5 ǎŜƴǎƛǘƛǾŜ ŎƻƳǇƻƴŜƴǘǎ 
ŀƴŘ ƳŀƪŜ ǎǳǊŜ ǘƘŜ ōǊŀŎƪŜǘ ƛǎ ŀƭǿŀȅǎ ŎƻƴƴŜŎǘŜŘ ǘƻ ƎǊƻǳƴŘ ǿƘŜƴ ǊŜǇƭŀŎƛƴƎ 
ŎƻƳǇƻƴŜƴǘǎΦ 

 ̧ IƻƭŘ ǘƘŜ ǇǊƻǘŜŎǘƛǾŜ ŎƻǾŜǊ ŦƻǊ ǘƘŜ ŎƻƳǇƻƴŜƴǘΩǎ ŜŘƎŜ ŎƻƴƴŜŎǘ ŀƴŘ ŀǾƻƛŘ 
ǘƻǳŎƘƛƴƎ ŀƴȅ ŜȄǇƻǎŜŘ ǇŀǊǘΦ 

 ̧ 5ǊƻǇ ǘƘŜ ǊŜǇƭŀŎŜŘ ŎƻƳǇƻƴŜƴǘ ƛƴǘƻ ŀƴ ŀƴǘƛǎǘŀǘƛŎ ōŀƎΦ 

 

 

 

2. Safety information 

 

 

 

  

DNAGER  

Identifies an imminently hazardous situation which, if not avoided, is likely to result in 
serious injury, and might result in death or severe property damage. 

WARNING:  
Identifies a potentially hazardous situation which, if not avoided, will result in minor or 
moderate injury, and might result in serious injury, death, or significant property damage. 

CAUTION:  
Identifies a potentially hazardous situation which, if not avoided, might result in minor 
injury, moderate injury, or property damage. 
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3. Description of arm and control box parts 

 ¢aр{̡¢aт{ 
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 ¢aр{·̡¢aт{· 
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 ¢aмн{κ¢aмп{ 
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 ¢aмн·κ¢aмп· 
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 улл {ŜǊƛŜǎ Wƻƛƴǘ 
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 рлл {ŜǊƛŜǎ Wƻƛƴǘ 
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 нлл {ŜǊƛŜǎ Wƻƛƴǘ 
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 9ƴŘ ƳƻŘǳƭŜ 
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 9ƴŘ ƳƻŘǳƭŜ 
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4. Tool list 

bŀƳŜ tƘȅǎƛŎŀƭ wŜŦŜǊŜƴŎŜ {ǇŜŎƛŦƛŎŀǘƛƻƴ aƻŘŜƭ wŜƳŀǊƪǎ 

hǇŜƴ ŜƴŘ ǿǊŜƴŎƘ 
 

рΦр ƳƳ  ¦ǎŜŘ ŦƻǊнлл {ŜǊƛŜǎ Wƻƛƴǘ 

hǇŜƴ ŜƴŘ ǿǊŜƴŎƘ 

 

у ƳƳ  ¦ǎŜŘ ŦƻǊ рлл {ŜǊƛŜǎ Wƻƛƴǘ 

hǇŜƴ ŜƴŘ ǿǊŜƴŎƘ 
 

млƳƳ  ¦ǎŜŘ ŦƻǊ улл {ŜǊƛŜǎ Wƻƛƴǘ 

IŜȄ ǎƻŎƪŜǘ 
ǎŎǊŜǿŘǊƛǾŜǊ  

рΦр ƳƳ  ¦ǎŜŘ ŦƻǊнлл {ŜǊƛŜǎ Wƻƛƴǘ 

IŜȄ ǎƻŎƪŜǘ 
ǎŎǊŜǿŘǊƛǾŜǊ  

у ƳƳ  ¦ǎŜŘ ŦƻǊ рлл {ŜǊƛŜǎ Wƻƛƴǘ 

IŜȄ ǎƻŎƪŜǘ 
ǎŎǊŜǿŘǊƛǾŜǊ  

млƳƳ  ¦ǎŜŘ ŦƻǊ улл {ŜǊƛŜǎ Wƻƛƴǘ 

¢ƻǊǉǳŜ ǿǊŜƴŎƘ 
 

рΦр ƳƳ 

нл ƪƎŦŎƳ 

¢hIbL/IL 
рл/[πaI 

¦ǎŜŘ ŦƻǊ нлл {ŜǊƛŜǎ Wƻƛƴǘ 

¢ƻǊǉǳŜ ǿǊŜƴŎƘ 
 

у ƳƳ 

фн ƪƎŦŎƳ 

¢hIbL/IL 
мрл/[πaI 

¦ǎŜŘ ŦƻǊ рлл {ŜǊƛŜǎ Wƻƛƴǘ 

¢ƻǊǉǳŜ ǿǊŜƴŎƘ 
 

млƳƳ 
нрлƪƎŦπŎƳ 

¢hIbL/I 
ннр/[πaI 

¦ǎŜŘ ŦƻǊ улл {ŜǊƛŜǎ Wƻƛƴǘ 

²ǊŜƴŎƘ ƘŜŀŘ 
 

{Iу5 Ҏ рΦр 
рΦр ƳƳ 

¢hIbL/IL 
{Iу5ϝрΦр 

¦ǎŜŘ ŦƻǊ нлл {ŜǊƛŜǎ Wƻƛƴǘ 

²ǊŜƴŎƘ ƘŜŀŘ 
 

{Iу5 Ҏ у 
у ƳƳ 

¢hIbL/IL 
{Iу5ϝу 

¦ǎŜŘ ŦƻǊ рлл {ŜǊƛŜǎ Wƻƛƴǘ 

²ǊŜƴŎƘ ƘŜŀŘ 
 

{Iмл5 Ҏ мл ƳƳ 
¢hIbL/IL 
{Iмл5ϝмл 

¦ǎŜŘ ŦƻǊ улл {ŜǊƛŜǎ Wƻƛƴǘ 

¢ƻǊǉǳŜ ǎŎǊŜǿ ŘǊƛǾŜǊ 
 

с π мл ƪƎŦŎƳ 
¢hIbL/IL 
мн w¢5 

 

¢ƻǊȄ ōƛǘ 
 

¢мл  ¦ǎŜŘ ŦƻǊ Wƻƛƴǘ ŎƻǾŜǊ 

IŜȄ ōƛǘ 
 

нΦрƳƳ  ¦ǎŜŘ ŦƻǊ ƻǳǘŜǊ ŎƻǾŜǊ ƻŦ ŎŀƳŜǊŀ 
ƳƻŘǳƭŜ 

IŜȄ ǿǊŜƴŎƘŜǎ 

 

aмΦрπaмл  
¦ǎŜŘ ŦƻǊ.ŀǎŜ ϧ /ƻƴǘǊƻƭ ōƻȄ 
ŎƻƳǇƻƴŜƴǘǎ 

9ȄǘŜƴǎƛƻƴ ōƛǘ IƻƭŘŜǊ 
 

мκп ƛƴŎƘ 
!ǘ ƭŜŀǎǘ мрлƳƳ 

 
¦ǎŜŘ ŦƻǊ ƛƴǘŜǊƴŀƭ ōƻȄϥǎ ŦƛȄŜŘ 
ǎŎǊŜǿǎΣ ƳŀƎƴŜǘ ǘȅǇŜ ƛǎ 
ǊŜŎƻƳƳŜƴŘŜŘΦ 
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bŀƳŜ tƘȅǎƛŎŀƭ wŜŦŜǊŜƴŎŜ {ǇŜŎƛŦƛŎŀǘƛƻƴ aƻŘŜƭ wŜƳŀǊƪǎ 

IŜȄ ǎƻŎƪŜǘ ōƛǘ 
 

aмл  

¦ǎŜŘ ŦƻǊ ƛƴǘŜǊƴŀƭ ōƻȄϥǎ ŦƛȄŜŘ 
ǎŎǊŜǿǎΣ ƳŀƎƴŜǘ ǘȅǇŜ ƛǎ 
ǊŜŎƻƳƳŜƴŘŜŘΦ 

tƘƛƭƭƛǇǎ ǎŎǊŜǿ ŘǊƛǾŜǊ 
 

  
¦ǎŜŘ ŦƻǊ ŎƻƴǘǊƻƭ ōƻȄ 
ŎƻƳǇƻƴŜƴǘǎ 

¢ǿŜŜȊŜǊ 
 

  ¦ǎŜŘ ŦƻǊ ǊŜƳƻǾƛƴƎ ŎŀōƭŜǎ 

!ŘƧŜǎǘŀōƭŜ ǎǇŀƴƴŜǊ 
 

у ƛƴŎƘ  ¦ǎŜŘ ŦƻǊ Ǌƻōƻǘ ŎŀōƭŜ 

5ƛŀƎƻƴŀƭ ŎǳǘǘƛƴƎ ǇƭƛŜǊ 
 

  ¦ǎŜŘ ŦƻǊ ŎǳǘǘƛƴƎ ŎŀōƭŜ ǘƛŜǎ 

[ƻƴƎ ƴƻǎŜ ǇƭƛŜǊ 
 

  ¦ǎŜŘ ŦƻǊ ǊŜƳƻǾƛƴƎ ŎŀōƭŜǎ 

/ŀōƭŜ ǘƛŜ 
 

мнл Ҏ нΦр ƳƳн  ¦ǎŜŘ ŦƻǊ ǎŜŎǳǊƛƴƎ ǿƛǊŜǎ 

/ŀōƭŜ ǘƛŜ 
 

мрл Ҏ оΦс ƳƳн  ¦ǎŜŘ ŦƻǊ ǎŜŎǳǊƛƴƎ ǿƛǊŜǎ 

aǳƭǘƛƳŜǘŜǊ 

 

  ¦ǎŜŘ ŦƻǊ ŎƘŜŎƪƛƴƎ ǾƻƭǘŀƎŜ 
ŀƴŘ ŎƛǊŎǳƛǘ 

tǊŜŎƛǎƛƻƴ ǎŎǊŜǿŘǊƛǾŜǊ 
ǎŜǘ 

 

¢лсмрм  ¦ǎŜŘ ŦƻǊ ǎŎǊŜǿǎ 

9ƭŜŎǘǊƛŎŀƭ ǘŀǇŜ 

 

²ƛŘǘƘΥ муƳƳ  
¦ǎŜŘ ŦƻǊ ǿǊŀǇǇƛƴƎ ŀǊƻǳƴŘ 
ŎŀƳŜǊŀ ŎŀōƭŜ ŎƻƴƴŜŎǘƻǊǎ 

¦{. ŦƭŀǎƘ ŘǊƛǾŜ 

 

  ¦ǎŜŘ ŦƻǊ ²ƛƴŘƻǿǎ ǊŜŎƻǾŜǊȅ 

5ƻƴƎƭŜ ƪŜȅ 

 

 ¢ŜŎƘƳŀƴ 
wƻōƻǘ 

aǳǎǘ Ŏƻƴǘŀƛƴ ŀǳǘƘƻǊƛȊŀǘƛƻƴ 
ƪŜȅ ƻŦ ƳŀƛƴǘŜƴŀƴŎŜ 

нπŎƳ tƭŀǘŜ 
ŎŀƭƛōǊŀǘƛƻƴ 

 

пл ŎƳ Ҏ ол ŎƳ 
¢ŜŎƘƳŀƴ 
wƻōƻǘ 

¦ǎŜŘ ŦƻǊ ŎŀƳŜǊŀ ŎŀƭƛōǊŀǘƛƻƴ 

мπŎƳ tƭŀǘŜ 
ŎŀƭƛōǊŀǘƛƻƴ 

 

нл ŎƳ Ҏ мр ŎƳ 
¢ŜŎƘƳŀƴ 
wƻōƻǘ 

¦ǎŜŘ ŦƻǊ ŎŀƳŜǊŀ ŎŀƭƛōǊŀǘƛƻƴ 

¢a [ŀƴŘƳŀǊƪ 

 

 ¢ŜŎƘƳŀƴ 
wƻōƻǘ 

¦ǎŜŘ ŦƻǊ YƛƴŜƳŀǘƛŎ 
ŎŀƭƛōǊŀǘƛƻƴ ŀƴŘ IŀƴŘπŜȅŜ 
ŎŀƭƛōǊŀǘƛƻƴ 
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5. Assembly and Disassembly Guide for Robot arm 

 vǳƛŎƪ ƳŀƛƴǘŀƴŎŜ DǳƛŘŜ 
 ¢ƻ ŜƴǎǳǊŜ ǘƘŜ ǎŀŦŜ ƻǇŜǊŀǘƛƻƴΣ ŀǘ ƭŜŀǎǘ ǘǿƻ ǇŜƻǇƭŜ ǎƘƻǳƭŘ ǿƻǊƪ ǘƻƎŜǘƘŜǊ ǘƻ ŘƛǎŀǎǎŜƳōƭȅ ƛǘΦ 
 .ŜŦƻǊŜ ŘƛǎŀǎǎŜƳōƭȅΣ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ Ǌƻōƻǘ ƛǎ ǇƻǿŜǊŜŘ ƻŦŦ ŎƻƳǇƭŜǘŜƭȅ ŀƴŘ ǘƘŀǘ ǘƘŜ ŜȄǘŜǊƴŀƭ ǇƻǿŜǊ ŎƻǊŘ ŀƴŘ 
Ǌƻōƻǘ ŎŀōƭŜ ƘŀǾŜ ōŜŜƴ ǊŜƳƻǾŜŘΦ 

 .ŜŦƻǊŜ ŘƛǎŀǎǎŜƳōƭȅΣ ǊŜƳƻǾŜ ǘƘŜ Ǌƻōƻǘ ŦǊƻƳ ǘƘŜ ǇƭŀǘŦƻǊƳ ŀƴŘ ǇƭŀŎŜ ƛǘ ƘƻǊƛȊƻƴǘŀƭƭȅ ƻƴ ŀ ƴƻƴπƘŀǊŘ ǎǳǊŦŀŎŜ 
όŜΦƎΦΣ ōƭŀƴƪŜǘ ƻǊ ǎǇƻƴƎŜ ǇŀŘύΦ 

 .ŜŦƻǊŜ ŘƛǎŀǎǎŜƳōƭȅΣ ǘŀƪŜ ǇƘƻǘƻǎ ǘƻ ǊŜŎƻǊŘ ǘƘŜ ǎǘŀǘǳǎ ŀƴŘ ǿƛǊƛƴƎ ƳŜǘƘƻŘ ǿƘŜƴ ƴƻǘ ŘƛǎŀǎǎŜƳōƭŜŘ ŦƻǊ 
ǊŜŦŜǊŜƴŎŜ ŘǳǊƛƴƎ ǊŜŀǎǎŜƳōƭȅ ǇǊƻŎŜǎǎΦ 

 Cƻƭƭƻǿ ǘƘŜ ǊƛƎƘǘπƘŀƴŘ ǊǳƭŜ ǿƘŜƴ ŘƛǎŀǎǎŜƳōƭƛƴƎ ŀƴŘ ƛƴǎǘŀƭƭƛƴƎ ǎŎǊŜǿǎΦ 

 5ƛǎŀǎǎŜƳōƭȅ ŀƴŘ ŀǎǎŜƳōƭȅ Wƻƛƴǘ ŎƻǾŜǊ ŀƴŘ Wƻƛƴǘ ǊǳōōŜǊ 

 Wƻƛƴǘ ŎƻǾŜǊ ŘƛǎŀǎǎŜƳōƭȅΥ ¢ƻ ŘƛǎŀǎǎŜƳōƭŜ ǘƘŜ Ƨƻƛƴǘ ŎƻǾŜǊΣ ǎƛƳǇƭȅ ǳǎŜ ŀ ƘŜȄ ŎŀǇ ǎŎǊŜǿŘǊƛǾŜǊ ǘƻ ƭƻƻǎŜƴ ǘƘŜ 
ŦƻǳǊ ƘŜȄŀƎƻƴŀƭ ǎƻŎƪŜǘ ƘŜŀŘ ŎŀǇ ǎŎǊŜǿǎ όCƛƎΦ !ύΦ 
¢ƘŜƴΣ ƎŜƴǘƭȅ ǊŜƳƻǾŜ ǘƘŜ ŎƻǾŜǊ ōȅ ƘŀƴŘΣ ōŜƛƴƎ ŎŀǊŜŦǳƭ ǘƻ ƪŜŜǇ ǘƘŜ hπǊƛƴƎ ƛƴ ǘƘŜ ƎǊƻƻǾŜΦ 

 
 Wƻƛƴǘ ŎƻǾŜǊ ŀǎǎŜƳōƭȅΥ ¢ƻ ŀǎǎŜƳōƭȅ ǘƘŜ Ƨƻƛƴǘ ŎƻǾŜǊΣ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ hπǊƛƴƎ ƛǎ ƛƴ ǘƘŜ ƎǊƻƻǾŜ όCƛƎΦ .ύ ŀƴŘ 
ǘƛƎƘǘŜƴ ǘƘŜ ŦƻǳǊ ǎƻŎƪŜǘ ƘŜŀŘ ŎŀǇ ǎŎǊŜǿǎ ǳǎƛƴƎ ŀ ǘƻǊǉǳŜ ǎŎǊŜǿŘǊƛǾŜǊ ŀƴŘ ŀ ǎƻŎƪŜǘ ƘŜŀŘ ǘƻǊǉǳŜ ǎŎǊŜǿŘǊƛǾŜǊΦ 

 

  

¢ƻǊǉǳŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ŦƻǊ ŎƻǾŜǊǎ 

Joint Type Screw Type Torque Value (Kgf.cm) Torque Value(Nm) Total Screws 

200 series M3L6 Torx SOCKET HEAD CAP 6 0.6 4 

500 series M3L6 Torx SOCKET HEAD CAP 6 0.6 4 

800 series M3L6 Torx SOCKET HEAD CAP 6 0.6 4 

/!¦¢LhbΥ 
¦ǎŜ ǘƘŜ ŎƻǊǊŜŎǘ ǘƻǊǉǳŜ ǘƻ ǘƛƎƘǘŜƴ ǘƘŜ ǎŎǊŜǿǎ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǘŀōƭŜ ōŜƭƻǿΦ LƴǎǳŦŦƛŎƛŜƴǘ ǘƻǊǉǳŜ 
Ƴŀȅ ǊŜǎǳƭǘ ƛƴ ƛƴŀŘŜǉǳŀǘŜ ǎŜŀƭƛƴƎ ƻŦ ǘƘŜ Ƨƻƛƴǘ ŎƻǾŜǊΦ 9ȄŎŜǎǎƛǾŜ ǘƛǊǉǳŜ ŘǳǊƛƴƎ ǎŎǊŜǿ ǘƛƎƘǘŜƴƛƴƎ 
Ƴŀȅ ŎŀǳǎŜ ŘŀƳŀƎŜ ǘƻ ǘƘŜ Ƨƻƛƴǘ ŎƻǾŜǊΦ 



 

IŀǊŘǿŀǊŜ ±ŜǊǎƛƻƴΥ рΦлн 5ƻŎǳƳŜƴǘ ±ŜǊǎƛƻƴΥ л 
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 wŜƳƻǾŜ Wƻƛƴǘ wǳōōŜǊΥ wŜƳƻǾŜ ǘƘŜ wǳōōŜǊ ǿƛǘƘ ǘǿŜŜȊŜǊǎ ŀƴŘ ƻǇŜƴ ǘƘŜ ǿƘƛǘŜ ŀƴǘƛπŘǳǎǘ ŎƻǾŜǊ ǘƻ ǊŜǾŜŀƭ ǘƘŜ 
нлл {ŜǊƛŜǎ κ рлл {ŜǊƛŜǎ κ улл {ŜǊƛŜǎ Wƻƛƴǘ {ŎǊŜǿǎΦ  
wŜǾŜǊǎŜ ǘƘŜ ǇǊŜǾƛƻǳǎ ǎǘŜǇǎ ǘƻ ƛƴǎǘŀƭƭ ǘƘŜ Řǳǎǘ ŎƻǾŜǊ ŀƴŘ wǳōōŜǊΦ 

 
 

 /ŀƳŜǊŀ ŎŀōƭŜ Ǉƻǎǘƛƻƴ 

 

  



 

IŀǊŘǿŀǊŜ ±ŜǊǎƛƻƴΥ рΦлн 5ƻŎǳƳŜƴǘ ±ŜǊǎƛƻƴΥ л 
¢9/Ia!b wh.h¢ Lb/Φ рCΦΣ bƻΦ руπнΣ Iǳŀȅŀ нƴŘ wŘΦΣ DǳƛǎƘŀƴ 5ƛǎǘΦΣ ¢ŀƻȅǳŀƴ /ƛǘȅΣ ооопмм Σ ¢ŀƛǿŀƴ 
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 5ƛǎŀǎǎŜƳōƭȅ ŀƴŘ ŀǎǎŜƳōƭȅ Wƻƛƴǘ ŎŀōƭŜ 

 

 

 



 

IŀǊŘǿŀǊŜ ±ŜǊǎƛƻƴΥ рΦлн 5ƻŎǳƳŜƴǘ ±ŜǊǎƛƻƴΥ л 
¢9/Ia!b wh.h¢ Lb/Φ рCΦΣ bƻΦ руπнΣ Iǳŀȅŀ нƴŘ wŘΦΣ DǳƛǎƘŀƴ 5ƛǎǘΦΣ ¢ŀƻȅǳŀƴ /ƛǘȅΣ ооопмм Σ ¢ŀƛǿŀƴ 
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 5ƛǎŀǎǎŜƳōƭȅ ŀƴŘ !ǎǎŜƳōƭȅ Wƻƛƴǘ ǎŎǊŜǿ 

 

 .ŜŦƻǊŜ ǊŜƳƻǾŜ Wƻƛƴǘ ǎŎǊŜǿǎΣ ǊŜƳƻǾŜ Wƻƛƴǘ /ƻǾŜǊ ŀƴŘ Wƻƛƴǘ wǳōōŜǊΦ 
 ¦ǎƛƴƎ ƻǇŜƴ ŜƴŘ ǿǊŜƴŎƘ ǘƻ ƭƻƻǎŜƴ ǘƘŜ ǎŎǊŜǿ ŦƻǊ Wƻƛƴǘ ŎƻƴƴŜŎǘƛƴƎ ǎŎǊŜǿǎΦ 

 

 

 

¢ƻǊǉǳŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ŦƻǊ Wƻƛƴǘ ǎŎǊŜǿǎ 

Joint Type Screw Type Torque Value (Kgf.cm) Torque Value(Nm) Total Screws 

200 series M3L14 HEX HEAD CAP 20 2.0 8 

500 series M5L20 HEX HEAD CAP 92 9.0 8 

800 series M6L20 HEX HEAD CAP 150 15 10 

 ²ƘŜƴ ŀǎǎŜƳōƭƛƴƎ ǘƘŜ ƧƻƛƴǘΣ ǘƻ ŜƴǎǳǊŜ ǘƘŜ ŎƻǊǊŜŎǘ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻǊƛŜƴǘŀǘƛƻƴΣ ƛǘ ƛǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ƛƴǘŜǊƭƻŎƪ ǘƘŜ 
ƪŜȅ ŀƴŘ ǎƭƻǘ ōŜǘǿŜŜƴ ǘƘŜ Ƨƻƛƴǘǎ όǊŜŦŜǊ ǘƻ CƛƎǳǊŜ мύ όǎŜŜ CƛƎǳǊŜ нύΦ hǇŜǊŀǘƻǊǎ Ŏŀƴ Ǿƛǎǳŀƭƭȅ ŀƭƛƎƴ ǘƘŜ ƘƻƭŜǎ ƻǊ 
ƛƴǎŜǊǘ ŀ qмΦфƳƳ Ǉƛƴ ƛƴǘƻ ǘƘŜ ƘƻƭŜ ǘƻ ǾŜǊƛŦȅ ǇǊƻǇŜǊ ƛƴǎǘŀƭƭŀǘƛƻƴ όǎŜŜ CƛƎǳǊŜ оύΦ LŦ ǘƘŜ ƘƻƭŜ ƻŦ ǘǿƻ Ƨƻƛƴǘǎ ŀǊŜ 
ƴƻǘ ƛƴ ǘƘŜ ǎŀƳŜ ŘƛǊŜŎǘƛƻƴΣ ƻǊ ƛŦ ƳƛǎŀƭƛƎƴƳŜƴǘ ǇǊŜǾŜƴǘǎ ǘƘŜ ƛƴǎŜǊǘƛƻƴ ƻŦ ǘƘŜ ƭƻŎŀǘƛƴƎ ǇƛƴΣ Řƻ ƴƻǘ ǇǊƻŎŜŜŘ 
ǿƛǘƘ ŦǳǊǘƘŜǊ ŀǎǎŜƳōƭȅΦ 

 

  

/!¦¢LhbΥ .ŜŦƻǊŜ ǊŜƳƻǾŜ Wƻƛƴǘ ǎŎǊŜǿǎΣ ŜƴǎǳǊŜ ǘƘŜ Wƻƛƴǘ ŎŀōƭŜ ŀƴŘ ŎƻƴƴŜŎǘƻǊǎ ŀǊŜ 
ŘƛǎŎƻƴƴŜŎǘŜŘΤ ŦŀƛƭǳǊŜ ǘƻ ŘƛǎŎƻƴƴŜŎǘ ǘƘŜ ŎŀōƭŜ Ƴŀȅ ǊŜǎǳƭǘ ƛƴ ŘŀƳŀƎŜ ǘƻ ǘƘŜ Wƻƛƴǘ ŎŀōƭŜ ƻǊ 
ŎƻƳǇƻƴŜƴǘǎ ŘǳŜ ǘƻ ǇǳƭƭƛƴƎ ƻǊ ƛƴǘŜǊŦŜǊŜƴŎŜ ǿƘŜƴ ǊŜƳƻǾƛƴƎ ǘƘŜ WƻƛƴǘΦ 

5!bD9wΥ wŜǇŜŀǘŜŘ ǳǎŜ ƻŦ ŘƛǎŀǎǎŜƳōƭŜŘ ǎŎǊŜǿǎ ƛǎ ǇǊƻƘƛōƛǘŜŘΣ ŀǎ ǘƘŜ ǎŎǊŜǿ ŀŘƘŜǎƛǾŜ ƻƴ ǘƘŜ 
ǎŎǊŜǿǎ ǿƛƭƭ ōŜŎƻƳŜ ƛƴŜŦŦŜŎǘƛǾŜΣ ŀƴŘ ǘƘŜ ǊŜǇŜŀǘŜŘ ǳǎŜ ǿƛƭƭ ƛƴŎǊŜŀǎŜ ǳƴŦƻǊŜǎŜŜƴ ǊƛǎƪǎΦ 

5!bD9wΥ ¢ƛƎƘǘŜƴ ǘƘŜ Ƨƻƛƴǘ ǎŎǊŜǿǎ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǎǇŜŎƛŦƛŜŘ ǘƻǊǉǳŜ ǾŀƭǳŜ ǇǊƻǾƛŘŜŘ ōŜƭƻǿΦ 



 

IŀǊŘǿŀǊŜ ±ŜǊǎƛƻƴΥ рΦлн 5ƻŎǳƳŜƴǘ ±ŜǊǎƛƻƴΥ л 
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 5ƛǎŀǎǎŜƳōƭȅ ŀƴŘ !ǎǎŜƳōƭȅ ƻŦ .ŀǎŜ ŀƴŘ wƻōƻǘ /ŀōƭŜ 
 .ŜŦƻǊŜ ǊŜƳƻǾƛƴƎ ǘƘŜ .ŀǎŜ ŎƻǾŜǊΣ ƭƻƻǎŜƴ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǎŎǊŜǿǎ ŀƴŘ ŘƛǎŎƻƴƴŜŎǘ ǘƘŜ ǿƛǊƛƴƎ ōŜǘǿŜŜƴ ǘƘŜ 
wƻōƻǘ ŎŀōƭŜ ŀƴŘ Wƻƛƴǘ мΦ 

 

 ¦ǎŜ ǿǊŜƴŎƘ ǘƻ ƭƻƻǎŜƴ ǘƘŜ ōƻǘǘƻƳ ŎƻƴƴŜŎǘƻǊΣ ǘƘŜƴ ŎŀǊŜŦǳƭƭȅ Ǉǳƭƭ ƻǳǘ ǘƘŜ wƻōƻǘ ŎŀōƭŜΦ 

 
 ²ƘŜƴ ŀǎǎŜƳōƭƛƴƎ ǘƘŜ .ŀǎŜ ŀƴŘ wƻōƻǘ ŎŀōƭŜΣ ǇƭŜŀǎŜ Ŧƻƭƭƻǿ ǘƘŜ ǊŜǾŜǊǎŜ ǎǘŜǇǎ ƻŦ ǘƘŜ ǇǊŜǾƛƻǳǎ ǇǊƻŎŜŘǳǊŜΦ 
 

 5ƛǎŀǎǎŜƳōƭȅ ŀƴŘ ŀǎǎŜƳōƭȅ улл {ŜǊƛŜǎ Wƻƛƴǘ 
 wŜƳƻǾŜ ǘƘŜ Wƻƛƴǘ ŎƻǾŜǊ ŀƴŘ Wƻƛƴǘ ǊǳōōŜǊΦ 

 wŜƳƻǾŜ ǘƘŜ Wƻƛƴǘ ŎŀōƭŜ ŦǊƻƳ ǘƘŜ Wƻƛƴǘ̙ 

 wŜƳƻǾŜ ǘƘŜ ǎŎǊŜǿǎ ŎƻƴƴŜŎǘƛƴƎ ǘƘŜ Wƻƛƴǘ ǘƻ ƻǘƘŜǊ Wƻƛƴǘǎ ƻǊ ǘƘŜ !ǊƳΣ ǘƘŜƴ ŘŜǘŀŎƘ ǘƘŜ WƻƛƴǘΦ 
 5ǳǊƛƴƎ ŀǎǎŜƳōƭȅΣ Ŧƻƭƭƻǿ ǘƘŜ ǊŜǾŜǊǎŜ ǎǘŜǇǎ ƻŦ ǘƘŜ ǇǊŜǾƛƻǳǎƭȅ ƳŜƴǘƛƻƴŜŘ ǇǊƻŎŜŘǳǊŜΦ 

 

 5ƛǎŀǎǎŜƳōƭȅ ŀƴŘ ŀǎǎŜƳōƭȅ рлл {ŜǊƛŜǎ Wƻƛƴǘ 
 wŜƳƻǾŜ ǘƘŜ Wƻƛƴǘ ŎƻǾŜǊ ŀƴŘ Wƻƛƴǘ ǊǳōōŜǊΦ 

 wŜƳƻǾŜ ǘƘŜ Wƻƛƴǘ ŎŀōƭŜ ŦǊƻƳ ǘƘŜ Wƻƛƴǘ̙ 

 wŜƳƻǾŜ ǘƘŜ ǎŎǊŜǿǎ ŎƻƴƴŜŎǘƛƴƎ ǘƘŜ Wƻƛƴǘ ǘƻ ƻǘƘŜǊ Wƻƛƴǘǎ ƻǊ ǘƘŜ !ǊƳΣ ǘƘŜƴ ŘŜǘŀŎƘ ǘƘŜ WƻƛƴǘΦ 
 5ǳǊƛƴƎ ŀǎǎŜƳōƭȅΣ Ŧƻƭƭƻǿ ǘƘŜ ǊŜǾŜǊǎŜ ǎǘŜǇǎ ƻŦ ǘƘŜ ǇǊŜǾƛƻǳǎƭȅ ƳŜƴǘƛƻƴŜŘ ǇǊƻŎŜŘǳǊŜΦ 
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 5ƛǎŀǎǎŜƳōƭȅ ŀƴŘ ŀǎǎŜƳōƭȅ нлл {ŜǊƛŜǎ Wƻƛƴǘ 
 wŜƳƻǾŜ ǘƘŜ Wƻƛƴǘ ŎƻǾŜǊ ŀƴŘ Wƻƛƴǘ ǊǳōōŜǊΦ 

 wŜƳƻǾŜ ǘƘŜ Wƻƛƴǘ ŎŀōƭŜ ŦǊƻƳ ǘƘŜ Wƻƛƴǘ̙ 

 wŜƳƻǾŜ ǘƘŜ ǎŎǊŜǿǎ ŎƻƴƴŜŎǘƛƴƎ ǘƘŜ Wƻƛƴǘ ǘƻ ƻǘƘŜǊ WƻƛƴǘǎΣ ǘƘŜ !ǊƳΣ ƻǊ ǘƘŜ 9ƴŘ ƳƻŘǳƭŜΣ ǘƘŜƴ ŘŜǘŀŎƘ ǘƘŜ 
WƻƛƴǘΦ 

 5ǳǊƛƴƎ ŀǎǎŜƳōƭȅΣ Ŧƻƭƭƻǿ ǘƘŜ ǊŜǾŜǊǎŜ ǎǘŜǇǎ ƻŦ ǘƘŜ ǇǊŜǾƛƻǳǎƭȅ ƳŜƴǘƛƻƴŜŘ ǇǊƻŎŜŘǳǊŜΦ 

 

 5ƛǎŀǎǎŜƳōƭȅ ŀƴŘ ŀǎǎŜƳōƭȅ ¦ǇǇŜǊ ŀǊƳ 
 wŜƳƻǾŜ Wƻƛƴǘ ŎƻǾŜǊ ŀƴŘ Wƻƛƴǘ ǊǳōōŜǊ ǿƘƛŎƘ ƛƴ Wƻƛƴǘ н ϧ Wƻƛƴǘ о 
 wŜƳƻǾŜ Wƻƛƴǘ ŎŀōƭŜ ǿƘƛŎƘ ƛƴ Wƻƛƴǘ н ϧ Wƻƛƴǘ о 
 wŜƳƻǾŜ ǘƘŜ ǎŎǊŜǿǎ ŎƻƴƴŜŎǘƛƴƎ ǘƘŜ ¦ǇǇŜǊ ŀǊƳ ǘƻ Wƻƛƴǘ н ŀƴŘ Wƻƛƴǘ оΣ ǘƘŜƴ ŘŜǘŀŎƘ ǘƘŜ ¦ǇǇŜǊ ŀǊƳΦ 
 5ǳǊƛƴƎ ŀǎǎŜƳōƭȅΣ Ŧƻƭƭƻǿ ǘƘŜ ǊŜǾŜǊǎŜ ǎǘŜǇǎ ƻŦ ǘƘŜ ǇǊŜǾƛƻǳǎƭȅ ƳŜƴǘƛƻƴŜŘ ǇǊƻŎŜŘǳǊŜΦ 
 όtƭŜŀǎŜ ǊŜŦŜǊ !ǊƳ ŦƛƎǳǊŜ ōŜƭƻǿύ !ŦǘŜǊ ǊŜƳƻǾƛƴƎ ǘƘŜ ¦ǇǇŜǊ ŀǊƳΣ ǳǎŜ ƴŜŜŘƭŜπƴƻǎŜ ǇƭƛŜǊǎ ǘƻ ŎƻƳǇǊŜǎǎ ǘƘŜ 
ōǊŀŎƪŜǘ ŀǘ ƭƻŎŀǘƛƻƴ !Σ ǘƘŜƴ ŜȄǘǊŀŎǘ ǘƘŜ ōǊŀŎƪŜǘ ŦǊƻƳ ǘƘŜ ƎǊƻƻǾŜΦ bŜȄǘΣ ǊŜƳƻǾŜ ǘƘŜ ǿƛǊƛƴƎ ŀƴŘ ǇƭŀǎǘƛŎ 
ōǳǎƘƛƴƎ ŀǘ ƭƻŎŀǘƛƻƴ .Φ 

 
 5ƛǎŀǎǎŜƳōƭȅ ŀƴŘ ŀǎǎŜƳōƭȅ [ƻǿŜǊ ŀǊƳ 

 wŜƳƻǾŜ Wƻƛƴǘ ŎƻǾŜǊ ŀƴŘ Wƻƛƴǘ ǊǳōōŜǊ ǿƘƛŎƘ ƛƴ Wƻƛƴǘ о ϧ Wƻƛƴǘ п 
 wŜƳƻǾŜ Wƻƛƴǘ ŎŀōƭŜ ǿƘƛŎƘ ƛƴ Wƻƛƴǘ о ϧ Wƻƛƴǘ п 
 wŜƳƻǾŜ ǘƘŜ ŎƻƴƴŜŎǘƛƴƎ ǎŎǊŜǿǎ ōŜǘǿŜŜƴ ǘƘŜ [ƻǿŜǊ ŀǊƳ ŀƴŘ Wƻƛƴǘ пΦ 
 wŜƳƻǾŜ ǘƘŜ ŎƻƴƴŜŎǘƛƴƎ ǎŎǊŜǿǎ ōŜǘǿŜŜƴ Wƻƛƴǘ [ ŀƴŘ Wƻƛƴǘ оΦ 
 !ŦǘŜǊ ǊŜƳƻǾƛƴƎ ǘƘŜ [ƻǿŜǊ ŀǊƳΣ ǊŜƳƻǾŜ ǘƘŜ ǎŎǊŜǿǎ ŎƻƴƴŜŎǘƛƴƎ ǘƘŜ [ƻǿŜǊ ŀǊƳ ǘƻ Wƻƛƴǘ [Σ ǘƘŜƴ ǊŜƳƻǾŜ ǘƘŜ 
[ƻǿŜǊ ŀǊƳΦ 
 όtƭŜŀǎŜ ǊŜŦŜǊ !ǊƳ ŦƛƎǳǊŜ ōŜƭƻǿύ !ŦǘŜǊ ǊŜƳƻǾƛƴƎ ǘƘŜ ¦ǇǇŜǊ ŀǊƳΣ ǳǎŜ ƴŜŜŘƭŜπƴƻǎŜ ǇƭƛŜǊǎ ǘƻ ŎƻƳǇǊŜǎǎ ǘƘŜ 
ōǊŀŎƪŜǘ ŀǘ ƭƻŎŀǘƛƻƴ !Σ ǘƘŜƴ ŜȄǘǊŀŎǘ ǘƘŜ ōǊŀŎƪŜǘ ŦǊƻƳ ǘƘŜ ƎǊƻƻǾŜΦ bŜȄǘΣ ǊŜƳƻǾŜ ǘƘŜ ǿƛǊƛƴƎ ŀƴŘ ǇƭŀǎǘƛŎ 
ōǳǎƘƛƴƎ ŀǘ ƭƻŎŀǘƛƻƴ .Φ 
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 5ƛǎŀǎǎŜƳōƭȅ ŀƴŘ ŀǎǎŜƳōƭȅ 9ƴŘ ƳƻŘǳƭŜ 

 wŜƳƻǾŜ Wƻƛƴǘ ŎƻǾŜǊ ŀƴŘ Wƻƛƴǘ ǊǳōōŜǊ ǿƘƛŎƘ ƛƴ Wƻƛƴǘ с 
 wŜƳƻǾŜ Wƻƛƴǘ ŎŀōƭŜ ǿƘƛŎƘ ƛƴ Wƻƛƴǘ сΦ 
 wŜƳƻǾŜ ǘƘŜ ŎƻƴƴŜŎǘƛƴƎ ǎŎǊŜǿǎ ōŜǘǿŜŜƴ Wƻƛƴǘ с ŀƴŘ ǘƘŜ 9ƴŘ ƳƻŘǳƭŜΣ ǘƘŜƴ ŘŜǘŀŎƘ ǘƘŜ 9ƴŘ ƳƻŘǳƭŜΦ 
 5ǳǊƛƴƎ ŀǎǎŜƳōƭȅΣ Ŧƻƭƭƻǿ ǘƘŜ ǊŜǾŜǊǎŜ ǎǘŜǇǎ ƻŦ ǘƘŜ ǇǊŜǾƛƻǳǎƭȅ ƳŜƴǘƛƻƴŜŘ ǇǊƻŎŜŘǳǊŜΦ 

 

 5ƛǎŀǎǎŜƳōƭȅ ŀƴŘ ŀǎǎŜƳōƭȅ [ƛƎƘǘ ƳƻŘǳƭŜ 
 Refer to the picture below to remove the four screws securing the camera light source module. 

 

 ¦ƴǇƭǳƎ ǘƘŜ ǇƻǿŜǊ ŎŀōƭŜ ƻŦ ǘƘŜ ƭƛƎƘǘ ǎƻǳǊŎŜ ƳƻŘǳƭŜ ŀƴŘ ǊŜƳƻǾŜ ǘƘŜ ƭƛƎƘǘ ǎƻǳǊŎŜ ƳƻŘǳƭŜΣ ōŜƛƴƎ ŎŀǊŜŦǳƭ 
ƴƻǘ ǘƻ ƭŜǘ ǘƘŜ hπǊƛƴƎ Ŧŀƭƭ ƻŦŦΦ 

 

 5ǳǊƛƴƎ ǘƘŜ ŀǎǎŜƳōƭȅ ƻŦ ǘƘŜ 9ƴŘ ƳƻŘǳƭŜΣ ǇƭŜŀǎŜ Ŧƻƭƭƻǿ ǘƘŜ ǊŜǾŜǊǎŜ ǎǘŜǇǎ ƻŦ ǘƘŜ ǇǊŜǾƛƻǳǎƭȅ ƳŜƴǘƛƻƴŜŘ 
ǇǊƻŎŜŘǳǊŜΦ 
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 5ƛǎŀǎǎŜƳōƭȅ ŀƴŘ ŀǎǎŜƳōƭȅ /ŀƳŜǊŀ ƳƻŘǳƭŜ 
 [ƻƻǎŜƴ ǘƘŜ ǘƘǊŜŜ aо[мл ǎŎǊŜǿǎ ƻƴ ǘƘŜ ŎŀƳŜǊŀ ƳƻŘǳƭŜΣ ǎŜǇŀǊŀǘŜ ǘƘŜ ŎŀƳŜǊŀ ƳƻŘǳƭŜ ŎŀǎƛƴƎ ŦǊƻƳ ǘƘŜ 9ƴŘ 
ƳƻŘǳƭŜΦ ¢ƘŜ ǘƻǊǉǳŜ ŘǳǊƛƴƎ ŀǎǎŜƳōƭȅ ƛǎ мл ƪƎŦϊŎƳΦ 

 

 5ƛǎŎƻƴƴŜŎǘ ǘƘŜ ŎŀōƭŜǎ ŀǎ ǎƘƻǿƴ ƛƴ ǘƘŜ ōŜƭƻǿΦ 

 

 !ŦǘŜǊ ǊŜƳƻǾƛƴƎ ǘƘŜ ŎŀƳŜǊŀ ƳƻŘǳƭŜΣ ǘŀƪŜ ƻŦŦ ǘƘŜ ǘƘǊŜŜ aо[с ǎŎǊŜǿǎ ǎŜŎǳǊƛƴƎ ǘƘŜ ¢wL ŎŀƳŜǊŀΦ ¢ƘŜ 

ǘƻǊǉǳŜ ŘǳǊƛƴƎ ŀǎǎŜƳōƭȅ ƛǎ мл ƪƎŦϊŎƳ 
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 !ŦǘŜǊ ǊŜƳƻǾƛƴƎ ǘƘŜ ¢wL ŎŀƳŜǊŀ ǳƴƛǘ όǊŜŦŜǊ ǘƻ ǘƘŜ ōŜƭƻǿ ǇƛŎǘǳǊŜύΣ ǊŜǇƭŀŎŜ ƛǘ ŘƛǊŜŎǘƭȅ ǿƛǘƘ ŀ ƴŜǿ ¢wL 
ŎŀƳŜǊŀΦ 5ƻ ƴƻǘ ǇŜǊŦƻǊƳ ŀƴȅ ŘƛǎŀǎǎŜƳōƭȅ ƻǊ ƳƻŘƛŦƛŎŀǘƛƻƴǎ ƻƴ ǘƘŜ ŎƻƳǇƻƴŜƴǘǎ ƻŦ ǘƘŜ ǳƴƛǘΦ 

 
 ²ƘŜƴ ŀǎǎŜƳōƭƛƴƎ ǘƘŜ ŎŀƳŜǊŀΣ ǇƭŜŀǎŜ Ŧƻƭƭƻǿ ǘƘŜ ǊŜǾŜǊǎŜ ǎǘŜǇǎ ƻŦ ǘƘŜ ǇǊŜǾƛƻǳǎƭȅ ƳŜƴǘƛƻƴŜŘ ǇǊƻŎŜŘǳǊŜΦ 

 

 5Lt {ǿƛǘŎƘ {ŜǘǘƛƴƎ 

 !ŦǘŜǊ ǊŜǇƭŀŎƛƴƎ ƻǊ ǊŜŀǊǊŀƴƎƛƴƎ WƻƛƴǘǎΣ ǳǎŜ ǇƭƛŜǊǎ ǘƻ ƳƻǾŜ ǘƘŜ Wƻƛƴǘ 5Lt ǎǿƛǘŎƘ ǘƻ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ 
Ǉƻǎƛǘƛƻƴ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎΥ  

 

 

 

  

/!¦¢LhbΥ CŀƛƭǳǊŜ ǘƻ ǎŜǘ ǘƘŜ 5Lt ǎǿƛǘŎƘ ƻƴ ǘƘŜ Wƻƛƴǘ ǘƻ ǘƘŜ ǎǇŜŎƛŦƛŜŘ Ǉƻǎƛǘƛƻƴ Ƴŀȅ ǘǊƛƎƎŜǊ 9ǊǊƻǊ 
/ƻŘŜ лȄллллллп9 ƻǊ ƻǘƘŜǊ ǳƴŜȄǇŜŎǘŜŘ ŜǊǊƻǊǎΦ 
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 {ƻŦǘǿŀǊŜ ¦ǇŘŀǘŜ 

 !ŦǘŜǊ ǊŜǇƭŀŎƛƴƎ ǘƘŜ ƘŀǊŘǿŀǊŜ ŎƻƳǇƻƴŜƴǘǎΣ ǇŜǊŦƻǊƳ ǘƘŜ ǊŜƭŜǾŀƴǘ ǎƻŦǘǿŀǊŜ ǳǇŘŀǘŜǎ ŀƴŘ ŎŀƭƛōǊŀǘƛƻƴǎ 
ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ŎƘŀǊǘ ōŜƭƻǿΦ 

 
 !ŎŎŜǎǎƛƴƎ ²ƛƴŘƻǿǎΥ Lƴ ǘƘŜ ǇƻǿŜǊŜŘπƻŦŦ ǎǘŀǘŜΣ ǇǊŜǎǎ ǘƘŜ ŜƳŜǊƎŜƴŎȅ ǎǘƻǇ ǎǿƛǘŎƘ ŀƴŘ ƛƴǎǘŀƭƭ ǘƘŜ 
aŀƛƴǘŜƴŀƴŎŜ 5ƻƴƎƭŜ ƻƴ ǘƘŜ ŎƻƴǘǊƻƭ ōƻȄΦ !ŦǘŜǊ ǘǳǊƴƛƴƎ ƻƴΣ ŀƴ ŜǊǊƻǊ ŎƻŘŜ ǿƛƭƭ ōŜ ŘƛǎǇƭŀȅŜŘ ƻƴ ǘƘŜ ¢a Cƭƻǿ 
ǎŎǊŜŜƴ ŘǳŜ ǘƻ ǘƘŜ ŜƳŜǊƎŜƴŎȅ ǎǘƻǇ ǎǿƛǘŎƘ ŎǳǘǘƛƴƎ ƻŦŦ ǘƘŜ ǇƻǿŜǊ ōŜǘǿŜŜƴ ǘƘŜ ŎƻƴǘǊƻƭ ōƻȄ ŀƴŘ ǘƘŜ ǊƻōƻǘΦ 
/ƭƛŎƪ 9Ȅƛǘ ƛƴ ǘƘŜ ōƻǘǘƻƳ ƭŜŦǘ ŎƻǊƴŜǊ ƻŦ ǘƘŜ ǎŎǊŜŜƴ ǘƻ ŜƴǘŜǊ ²ƛƴŘƻǿǎΦ 
bƻǘŜΥ !ŦǘŜǊ ŜƴǘŜǊƛƴƎ ²ƛƴŘƻǿǎΣ ōŜ ǎǳǊŜ ǘƻ ǊŜƭŜŀǎŜ ǘƘŜ ŜƳŜǊƎŜƴŎȅ ǎǘƻǇ ǎǿƛǘŎƘΦ !ŦǘŜǊ ǊŜƭŜŀǎƛƴƎ ǘƘŜ 
ŜƳŜǊƎŜƴŎȅ ǎǘƻǇ ǎǿƛǘŎƘΣ ŎƘŜŎƪ ƛŦ ǘƘŜ 9ƴŘ ƳƻŘǳƭŜ ƛƴŘƛŎŀǘƻǊ ƭƛƎƘǘǎ ŀǊŜ ŦƭŀǎƘƛƴƎΦ LŦ ǘƘŜ ƛƴŘƛŎŀǘƻǊ ƭƛƎƘǘǎ ŀǊŜ ƴƻǘ 
ŦƭŀǎƘƛƴƎΣ ƛǘ ƳŜŀƴǎ ǘƘŜ ŎƻƴǘǊƻƭ ōƻȄ ƛǎ ƴƻǘ ŎƻǊǊŜŎǘƭȅ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ŀǊƳΦ 5ƻ ƴƻǘ ǇǊƻŎŜŜŘ ǿƛǘƘ ǘƘŜ 
ǎǳōǎŜǉǳŜƴǘ ǎǘŜǇǎ ŀƴŘ ǇǊƛƻǊƛǘƛȊŜ ǘǊƻǳōƭŜǎƘƻƻǘƛƴƎΦ 
 wŜƛƴǎǘŀƭƭwƻōƻǘLŘΥ !ŦǘŜǊ ŜƴǘŜǊƛƴƎ ²ƛƴŘƻǿǎΣ ŜȄŜŎǳǘŜ ǘƘŜ ŦƛƭŜ ϦwŜƛƴǎǘŀƭƭwƻōƻǘLŘϦ ƛƴ ǘƘŜ ǇŀǘƘ Ϧ5Υξ¢ŜŎƘƳŀƴ 
wƻōƻǘξ¢a CƭƻǿξaƻŘǳƭŜwŜƭŜŀǎŜϦΦ !ŦǘŜǊ ŎƻƳǇƭŜǘƛƻƴΣ ƛǘ ƛǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ŎƻƳǇƭŜǘŜƭȅ ǘǳǊƴ ƻŦŦ ǘƘŜ ǇƻǿŜǊ ǘƻ 
ǘƘŜ ŎƻƴǘǊƻƭ ōƻȄ ŀƴŘ ǘƘŜ Ǌƻōƻǘ ōŜŦƻǊŜ ǊŜǎǘŀǊǘƛƴƎΦ Lǘ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘ ǘƻ ǳƴǇƭǳƎ ǘƘŜ ŜȄǘŜǊƴŀƭ ǇƻǿŜǊ ŎƻǊŘ 
ŀŦǘŜǊ ǎƘǳǘŘƻǿƴ ŀƴŘ ǘƘŜƴ ǊŜŎƻƴƴŜŎǘ ƛǘ ōŜŦƻǊŜ ǘǳǊƴƛƴƎ ǘƘŜ ǇƻǿŜǊ ōŀŎƪ ƻƴΣ ŜƴǎǳǊƛƴƎ ŀ ŎƻƳǇƭŜǘŜ ǇƻǿŜǊ 
ǎƘǳǘŘƻǿƴΦ 

 
 

 ¦ǇŘŀǘŜ9ǎƛΥ !ŦǘŜǊ ŜƴǘŜǊƛƴƎ ²ƛƴŘƻǿǎΣ ŜȄŜŎǳǘŜ ǘƘŜ ŦƛƭŜ Ϧ¦ǇŘŀǘŜ9ǎƛϦ ƛƴ ǘƘŜ ǇŀǘƘ Ϧ5Υξ¢ŜŎƘƳŀƴ wƻōƻǘξ¢a 
CƭƻǿξaƻŘǳƭŜwŜƭŜŀǎŜϦΦ !ŦǘŜǊ ŎƻƳǇƭŜǘƛƻƴΣ ƛǘ ƛǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ŎƻƳǇƭŜǘŜƭȅ ǘǳǊƴ ƻŦŦ ǘƘŜ ǇƻǿŜǊ ǘƻ ǘƘŜ ŎƻƴǘǊƻƭ 
ōƻȄ ŀƴŘ ǘƘŜ Ǌƻōƻǘ ōŜŦƻǊŜ ǊŜǎǘŀǊǘƛƴƎΦ Lǘ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘ ǘƻ ǳƴǇƭǳƎ ǘƘŜ ŜȄǘŜǊƴŀƭ ǇƻǿŜǊ ŎƻǊŘ ŀŦǘŜǊ 
ǎƘǳǘŘƻǿƴ ŀƴŘ ǘƘŜƴ ǊŜŎƻƴƴŜŎǘ ƛǘ ōŜŦƻǊŜ ǘǳǊƴƛƴƎ ǘƘŜ ǇƻǿŜǊ ōŀŎƪ ƻƴΣ ŜƴǎǳǊƛƴƎ ŀ ŎƻƳǇƭŜǘŜ ǇƻǿŜǊ 
ǎƘǳǘŘƻǿƴΦ 
 



 

IŀǊŘǿŀǊŜ ±ŜǊǎƛƻƴΥ рΦлн 5ƻŎǳƳŜƴǘ ±ŜǊǎƛƻƴΥ л 
¢9/Ia!b wh.h¢ Lb/Φ рCΦΣ bƻΦ руπнΣ Iǳŀȅŀ нƴŘ wŘΦΣ DǳƛǎƘŀƴ 5ƛǎǘΦΣ ¢ŀƻȅǳŀƴ /ƛǘȅΣ ооопмм Σ ¢ŀƛǿŀƴ 

¢ŜŎƘƳŀƴ ŎƻƴŦƛŘŜƴǘƛŀƭ 25 

 
 ¦ǇŘŀǘŜC²Υ !ŦǘŜǊ ŜƴǘŜǊƛƴƎ ²ƛƴŘƻǿǎΣ ŜȄŜŎǳǘŜ ǘƘŜ ŦƛƭŜ Ϧ¦ǇŘŀǘŜC²Ϧ ƛƴ ǘƘŜ ǇŀǘƘ Ϧ5Υξ¢ŜŎƘƳŀƴ wƻōƻǘξ¢a 
CƭƻǿξaƻŘǳƭŜwŜƭŜŀǎŜϦΦ !ŦǘŜǊ ŎƻƳǇƭŜǘƛƻƴΣ ƛǘ ƛǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ŎƻƳǇƭŜǘŜƭȅ ǘǳǊƴ ƻŦŦ ǘƘŜ ǇƻǿŜǊ ǘƻ ǘƘŜ ŎƻƴǘǊƻƭ 
ōƻȄ ŀƴŘ ǘƘŜ Ǌƻōƻǘ ōŜŦƻǊŜ ǊŜǎǘŀǊǘƛƴƎΦ Lǘ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘ ǘƻ ǳƴǇƭǳƎ ǘƘŜ ŜȄǘŜǊƴŀƭ ǇƻǿŜǊ ŎƻǊŘ ŀŦǘŜǊ 
ǎƘǳǘŘƻǿƴ ŀƴŘ ǘƘŜƴ ǊŜŎƻƴƴŜŎǘ ƛǘ ōŜŦƻǊŜ ǘǳǊƴƛƴƎ ǘƘŜ ǇƻǿŜǊ ōŀŎƪ ƻƴΣ ŜƴǎǳǊƛƴƎ ŀ ŎƻƳǇƭŜǘŜ ǇƻǿŜǊ 
ǎƘǳǘŘƻǿƴΦ  

 

 

 !ŦǘŜǊ ǊŜǇƭŀŎƛƴƎ ƴŜǿ Ƨƻƛƴǘǎ ŀƴŘ ǘƘŜ tŀǘǊƛƻǘ ǇƻǿŜǊ ōƻŀǊŘΣ ǘƘŜ Ǌƻōƻǘ Ƴŀȅ ŘƛǎǇƭŀȅ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎŎǊŜŜƴ 
ŘǳǊƛƴƎ ōƻƻǘπǳǇΦ ¢Ƙƛǎ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ǘƘŜ Ƨƻƛƴǘ ǎŜǊƛŀƭ ƴǳƳōŜǊ Ƙŀǎ ŎƘŀƴƎŜŘΦ {ŜƭŜŎǘ ϦhYϦ ŀƴŘ ŜƴǘŜǊ ǘƘŜ ŘŜŦŀǳƭǘ 
ǇŀǎǎǿƻǊŘ ϦллллллллϦΦ ¢ƘŜ Ǌƻōƻǘ ǿƛƭƭ ǘƘŜƴ ǎƘǳǘ Řƻǿƴ ŀƴŘ ǊŜōƻƻǘ ŀǳǘƻƳŀǘƛŎŀƭƭȅΦ 

 
 ²ƘŜƴ ǊŜǇƭŀŎƛƴƎ ŀ ƴŜǿ ŜƴŘ ƳƻŘǳƭŜ ƻǊ ƛǘǎ t/.!Σ ǳǎŜǊ ƴŜŜŘǎ ǘƻ Ǝƻ ǘƻ ƳŀƛƴǘŜƴŀƴŎŜ ƳƻŘŜ ŀƴŘ ǇŜǊŦƻǊƳ ǘƘŜ 
ŦƻƭƭƻǿƛƴƎ ǎǘŜǇǎΥ 



 

IŀǊŘǿŀǊŜ ±ŜǊǎƛƻƴΥ рΦлн 5ƻŎǳƳŜƴǘ ±ŜǊǎƛƻƴΥ л 
¢9/Ia!b wh.h¢ Lb/Φ рCΦΣ bƻΦ руπнΣ Iǳŀȅŀ нƴŘ wŘΦΣ DǳƛǎƘŀƴ 5ƛǎǘΦΣ ¢ŀƻȅǳŀƴ /ƛǘȅΣ ооопмм Σ ¢ŀƛǿŀƴ 

¢ŜŎƘƳŀƴ ŎƻƴŦƛŘŜƴǘƛŀƭ 26 
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6. Disassembly /Assembly Control Box 

 vǳƛŎƪ ƳŀƛƴǘŀƴŎŜ ƎǳƛŘŜ 
 ¢ƻ ŜƴǎǳǊŜ ƻǇŜǊŀǘƛƻƴŀƭ ǎŀŦŜǘȅΣ ŀǘ ƭŜŀǎǘ ǘǿƻ ǇŜǊǎƻƴǎ ŀǊŜ ǊŜǉǳƛǊŜŘ ǘƻ ŎƻƭƭŀōƻǊŀǘŜ ƛƴ ǘƘŜ ŘƛǎŀǎǎŜƳōƭȅ ǇǊƻŎŜǎǎΦ 
 .ŜŦƻǊŜ ŘƛǎŀǎǎŜƳōƭȅΣ ǇƭŀŎŜ ǘƘŜ ŎƻƴǘǊƻƭ ōƻȄ ƻƴ ŀ ǎƻŦǘ ǎǳǊŦŀŎŜ όǎǳŎƘ ŀǎ ŀ ōƭŀƴƪŜǘ ƻǊ ǎǇƻƴƎŜ ǇŀŘύ ŦƻǊ 
ŘƛǎŀǎǎŜƳōƭȅΦ 

 .ŜŦƻǊŜ ŘƛǎŀǎǎŜƳōƭȅΣ ǘŀƪŜ ǇƘƻǘƻǎ ǘƻ ǊŜŎƻǊŘ ǘƘŜ ǎǘŀǘǳǎ ŀƴŘ ǿƛǊƛƴƎ ƳŜǘƘƻŘ ǿƘŜƴ ƴƻǘ ŘƛǎŀǎǎŜƳōƭŜŘΦ 
 Cƻƭƭƻǿ ǘƘŜ ǊƛƎƘǘπƘŀƴŘ ǊǳƭŜ ǿƘŜƴ ŘƛǎŀǎǎŜƳōƭƛƴƎ ŀƴŘ ƛƴǎǘŀƭƭƛƴƎ ǎŎǊŜǿǎΦ 
 ²ƘŜƴ ƛƴǎǘŀƭƭƛƴƎ ŎƻƳǇƻƴŜƴǘǎΣ ǊŜŦŜǊ ǘƻ ǘƘŜ ǿƛǊƛƴƎ ǇƘƻǘƻǎ ƻǊ ǘƘŜ ǿƛǊŜ ǇƘƻǘƻǎ ǘŀƪŜƴ ōŜŦƻǊŜ ŘƛǎŀǎǎŜƳōƭȅΦ 
Lƴǎǘŀƭƭ ǘƘŜ ǿƛǊŜǎ ŀƴŘ ŜƴǎǳǊŜ ǇǊƻǇŜǊ ŎŀōƭŜ ƳŀƴŀƎŜƳŜƴǘΦ 

 ²ƘŜƴ ƛƴǎǘŀƭƭƛƴƎ ŎƻƳǇƻƴŜƴǘǎΣ ǳǎŜ ŀ ǘƻǊǉǳŜ ǿǊŜƴŎƘ ǘƻ ǘƛƎƘǘŜƴ ǘƘŜ ǇŀǊǘǎ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǘƻǊǉǳŜ 
ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ǘŀōƭŜ ōŜƭƻǿΥ 

¢ƻǊǉǳŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ŦƻǊ /ƻƴǘǊƻƭ ōƻŀǊŘ 

Item torque value(Kgf.cm) torque value(Nm) 

IPC 6 0.6 

Patriot power board 6 0.6 

Relay board 6 0.6 

Power eater board 6 0.6 

PSU cable 10 0.98 

PSU Bracket 14 1.37 

SSD Bracket 14 1.37 

 
 hǇŜƴ ǘƘŜ /ƻƴǘǊƻƭ .ƻȄ hǳǘŜǊ /ŀǎƛƴƎ 

 .ŜŦƻǊŜ ƻǇŜƴƛƴƎ ǘƘŜ ƻǳǘŜǊ ŎŀǎƛƴƎ ƻŦ ǘƘŜ ŎƻƴǘǊƻƭ ōƻȄΣ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ŎƻƴǘǊƻƭ ōƻȄ ƛǎ ŎƻƳǇƭŜǘŜƭȅ ǇƻǿŜǊŜŘ ƻŦŦΣ 
ŀƴŘ ŘƛǎŎƻƴƴŜŎǘ ǘƘŜ ŜȄǘŜǊƴŀƭ ǇƻǿŜǊ ŎƻǊŘ ŀƴŘ Ǌƻōƻǘ ŎŀōƭŜΦ 

 hǇŜƴ ǘƘŜ ƻǳǘŜǊ ŎŀǎƛƴƎ ŎƻǾŜǊ ƻŦ ǘƘŜ ŎƻƴǘǊƻƭ ōƻȄΣ ƭƻƻǎŜƴ ǘƘŜ ŦƻǳǊ ƛƴƴŜǊ ŎŀǎƛƴƎ ǎŎǊŜǿǎΣ ŀƴŘ ƻǇŜƴ ǘƘŜ ƛƴƴŜǊ 
ŎŀǎƛƴƎ ŎƻǾŜǊΦ 
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 5ƛǎŀǎǎŜƳōƭȅκ!ǎǎŜƳōƭȅ ƻŦ Lt/ 
 wŜŦŜǊ ǘƻ ϦhǇŜƴ ǘƘŜ /ƻƴǘǊƻƭ .ƻȄ hǳǘŜǊ /ŀǎƛƴƎϦ ǘƻ ƻǇŜƴ ǘƘŜ ƻǳǘŜǊ ŎŀǎƛƴƎ ŎƻǾŜǊ ŀƴŘ ƛƴƴŜǊ ŎŀǎƛƴƎ ŎƻǾŜǊΦ 
 wŜŦŜǊ ǘƻ ǘƘŜ ŘƛŀƎǊŀƳ ōŜƭƻǿ ǘƻ ǊŜƳƻǾŜ ǘƘŜ ŎƻƴƴŜŎǘƻǊǎΣ ŀƴŘ ƛŦ ƴŜŎŜǎǎŀǊȅΣ Ŏǳǘ ŎŀōƭŜ ǘƛŜǎΦ 

 
 [ƻƻǎŜƴ ǘƘŜ ŦƻǳǊ ǎŎǊŜǿǎ ǎŜŎǳǊƛƴƎ ǘƘŜ Lt/Φ 

 
 5ǳǊƛƴƎ ƛƴǎǘŀƭƭŀǘƛƻƴΣ Ŧƻƭƭƻǿ ǘƘŜ ǊŜǾŜǊǎŜ ǎǘŜǇǎ ƻŦ ǘƘŜ ŀōƻǾŜ ǇǊƻŎŜŘǳǊŜΦ LŦ ŎŀōƭŜ ǘƛŜǎ ǿŜǊŜ ŎǳǘΣ ǎŜŎǳǊŜ ǘƘŜ 
ǿƛǊŜǎ ŀƎŀƛƴ ƛƴ ǘƘŜ ƻǊƛƎƛƴŀƭ ƳŀƴƴŜǊΦ 
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 5ƛǎŀǎǎŜƳōƭȅκ!ǎǎŜƳōƭȅ ƻŦ ǘƘŜ tŀǘǊƛƻǘ tƻǿŜǊ .ƻŀǊŘ 

 

 wŜŦŜǊ ǘƻ ϦhǇŜƴ ǘƘŜ /ƻƴǘǊƻƭ .ƻȄ hǳǘŜǊ /ŀǎƛƴƎϦ ǘƻ ƻǇŜƴ ǘƘŜ ƻǳǘŜǊ ŎŀǎƛƴƎ ŎƻǾŜǊ ŀƴŘ ƛƴƴŜǊ ŎŀǎƛƴƎ ŎƻǾŜǊΦ 
 wŜŦŜǊ ǘƻ ǘƘŜ ŘƛŀƎǊŀƳ ōŜƭƻǿ ǘƻ ǊŜƳƻǾŜ ǘƘŜ ŎƻƴƴŜŎǘƻǊǎΣ ŀƴŘ ƛŦ ƴŜŎŜǎǎŀǊȅΣ Ŏǳǘ ŎŀōƭŜ ǘƛŜǎΥ 

           
 

 [ƻƻǎŜƴ ǘƘŜ мм ǎŎǊŜǿǎ ǎŜŎǳǊƛƴƎ ǘƘŜ tŀǘǊƛƻǘ tƻǿŜǊ .ƻŀǊŘΦ 

                

Caution: Replacing the Patriot power board will reset the Safety settings in the TM flow, 

please refer to the Safety settings section in the software manual for saving and recovery.  
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 5ǳǊƛƴƎ ƛƴǎǘŀƭƭŀǘƛƻƴΣ Ŧƻƭƭƻǿ ǘƘŜ ǊŜǾŜǊǎŜ ǎǘŜǇǎ ƻŦ ǘƘŜ ŀōƻǾŜ ǇǊƻŎŜŘǳǊŜΦ LŦ ŎŀōƭŜ ǘƛŜǎ ǿŜǊŜ ŎǳǘΣ ǎŜŎǳǊŜ ǘƘŜ 
ǿƛǊŜǎ ŀƎŀƛƴ ƛƴ ǘƘŜ ƻǊƛƎƛƴŀƭ ƳŀƴƴŜǊ 
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 5ƛǎŀǎǎŜƳōƭȅκ!ǎǎŜƳōƭȅ wŜƭŀȅ ōƻŀǊŘ 
 wŜŦŜǊ ǘƻ ϦhǇŜƴ ǘƘŜ /ƻƴǘǊƻƭ .ƻȄ hǳǘŜǊ /ŀǎƛƴƎϦ ǘƻ ƻǇŜƴ ǘƘŜ ƻǳǘŜǊ ŎŀǎƛƴƎ ŎƻǾŜǊ ŀƴŘ ƛƴƴŜǊ ŎŀǎƛƴƎ ŎƻǾŜǊΦ 
 wŜŦŜǊ ǘƻ ǘƘŜ ŘƛŀƎǊŀƳ ōŜƭƻǿ ǘƻ ǊŜƳƻǾŜ ǘƘŜ ŎƻƴƴŜŎǘƻǊǎΣ ŀƴŘ ƛŦ ƴŜŎŜǎǎŀǊȅΣ Ŏǳǘ ŎŀōƭŜ ǘƛŜǎ 

       
 

 [ƻƻǎŜƴ ǘƘŜ с ǎŎǊŜǿǎ ǎŜŎǳǊƛƴƎ ǘƘŜ wŜƭŀȅ .ƻŀǊŘΦ 

                   
 5ǳǊƛƴƎ ƛƴǎǘŀƭƭŀǘƛƻƴΣ Ŧƻƭƭƻǿ ǘƘŜ ǊŜǾŜǊǎŜ ǎǘŜǇǎ ƻŦ ǘƘŜ ŀōƻǾŜ ǇǊƻŎŜŘǳǊŜΦ LŦ ŎŀōƭŜ ǘƛŜǎ ǿŜǊŜ ŎǳǘΣ ǎŜŎǳǊŜ ǘƘŜ 
ǿƛǊŜǎ ŀƎŀƛƴ ƛƴ ǘƘŜ ƻǊƛƎƛƴŀƭ ƳŀƴƴŜǊ 
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¢ŜŎƘƳŀƴ ŎƻƴŦƛŘŜƴǘƛŀƭ 32 

 5ƛǎŀǎǎŜƳōƭȅκ!ǎǎŜƳōƭȅ {ǘƛŎƪ 
 wŜŦŜǊ ǘƻ ϦhǇŜƴ ǘƘŜ /ƻƴǘǊƻƭ .ƻȄ hǳǘŜǊ /ŀǎƛƴƎϦ ǘƻ ƻǇŜƴ ǘƘŜ ƻǳǘŜǊ ŎŀǎƛƴƎ ŎƻǾŜǊ ŀƴŘ ƛƴƴŜǊ ŎŀǎƛƴƎ ŎƻǾŜǊ 
 wŜŦŜǊ ǘƻ ǘƘŜ ŘƛŀƎǊŀƳ ōŜƭƻǿ ǘƻ ǊŜƳƻǾŜ ǘƘŜ {ǘƛŎƪ ŎƻƴƴŜŎǘƻǊΣ ŀƴŘ ƛŦ ƴŜŎŜǎǎŀǊȅΣ Ŏǳǘ ŎŀōƭŜ ǘƛŜǎΥ 

                       
 wŜŦŜǊ ǘƻ ǘƘŜ ŘƛŀƎǊŀƳ ǘƻ ǎŜǉǳŜƴǘƛŀƭƭȅ ƭƻƻǎŜƴ {ǘƛŎƪ ǎŜŎǳǊƛƴƎ ƴǳǘ ! ŀƴŘ ǿƛǊŜ ǎŜŎǳǊƛƴƎ ƴǳǘ .Υ 

                         

 wŜŦŜǊ ǘƻ ǘƘŜ ŘƛŀƎǊŀƳ ǘƻ ƎŜƴǘƭȅ ōŜƴŘ ǘƘŜ {ǘƛŎƪ ŎƻƴƴŜŎǘƻǊ ǎƭƛƎƘǘƭȅΣ ŀƴŘ ǎŜǉǳŜƴǘƛŀƭƭȅ ǘƘǊŜŀŘ ƛǘ ǘƘǊƻǳƎƘ 

ǘƘŜ {ǘƛŎƪ ǎŜŎǳǊƛƴƎ ƴǳǘ όCƛƎǳǊŜ !ύ ŀƴŘ ǘƘŜ ŎƻƴǘǊƻƭ ōƻȄ όCƛƎǳǊŜ .ύ ǘƻ ǊŜƳƻǾŜ ǘƘŜ {ǘƛŎƪΦ 

 

 5ǳǊƛƴƎ ƛƴǎǘŀƭƭŀǘƛƻƴΣ Ŧƻƭƭƻǿ ǘƘŜ ǊŜǾŜǊǎŜ ǎǘŜǇǎ ƻŦ ǘƘŜ ŀōƻǾŜ ǇǊƻŎŜŘǳǊŜΦ LŦ ŎŀōƭŜ ǘƛŜǎ ǿŜǊŜ ŎǳǘΣ ǎŜŎǳǊŜ 
ǘƘŜ ǿƛǊŜǎ ŀƎŀƛƴ ƛƴ ǘƘŜ ƻǊƛƎƛƴŀƭ ƳŀƴƴŜǊ 
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 5ƛǎŀǎǎŜƳōƭȅκ!ǎǎŜƳōƭȅ ƻŦ wƻōƻǘ /ƻƴƴŜŎǘƻǊ ŀƴŘ LƴǘŜǊƴŀƭ /ƻƳǇƻǎƛǘŜ /ŀōƭŜ 
 wŜŦŜǊ ǘƻ ϦhǇŜƴ ǘƘŜ /ƻƴǘǊƻƭ .ƻȄ hǳǘŜǊ /ŀǎƛƴƎϦ ǘƻ ƻǇŜƴ ǘƘŜ ƻǳǘŜǊ ŎŀǎƛƴƎ ŎƻǾŜǊ ŀƴŘ ƛƴƴŜǊ ŎŀǎƛƴƎ ŎƻǾŜǊ 
 wŜŦŜǊ ǘƻ Ϧ5ƛǎŀǎǎŜƳōƭȅκ!ǎǎŜƳōƭȅ ƻŦ ǘƘŜ tŀǘǊƛƻǘ tƻǿŜǊ .ƻŀǊŘϦ ǘƻ ǊŜƳƻǾŜ ǘƘŜ Ϧ¢ƻ wƻōƻǘ ŎƻƴƴŜŎǘƻǊ ό{ŜǊǾƻ 
пу±ύϦ ŎƻƴƴŜŎǘƻǊΦ 

 wŜŦŜǊ ǘƻ Ϧ5ƛǎŀǎǎŜƳōƭȅκ!ǎǎŜƳōƭȅ ƻŦ ǘƘŜ tŀǘǊƛƻǘ tƻǿŜǊ .ƻŀǊŘϦ ǘƻ ǊŜƳƻǾŜ ǘƘŜ Ϧ¢ƻ wƻōƻǘ ŎƻƴƴŜŎǘƻǊ όaƻǘƻǊ 
пу±ύϦ ŎƻƴƴŜŎǘƻǊΦ 

 wŜŦŜǊ ǘƻ Ϧ5ƛǎŀǎǎŜƳōƭȅκ!ǎǎŜƳōƭȅ ƻŦ ǘƘŜ tŀǘǊƛƻǘ tƻǿŜǊ .ƻŀǊŘϦ ǘƻ ǊŜƳƻǾŜ ǘƘŜ Ϧ¢ƻ wƻōƻǘ ŎƻƴƴŜŎǘƻǊ 
ό9ǘƘŜǊ/!¢ύϦ ŎƻƴƴŜŎǘƻǊΦ 

 wŜŦŜǊ ǘƻ Ϧ5ƛǎŀǎǎŜƳōƭȅκ!ǎǎŜƳōƭȅ ƻŦ Lt/Ϧ ǘƻ ǊŜƳƻǾŜ ǘƘŜ Ϧ¢ƻ wƻōƻǘ ŎƻƴƴŜŎǘƻǊ ό/ŀƳŜǊŀύϦ ŎƻƴƴŜŎǘƻǊΦ 
 wŜƳƻǾŜ ǘƘŜ ƎǊƻǳƴŘƛƴƎ ŎŀōƭŜ ŀǎ ǎƘƻǿƴ ƛƴ ǘƘŜ ŘƛŀƎǊŀƳΦ 

                  
 

 wŜƳƻǾŜ ǘƘŜ ŦƻǳǊ wƻōƻǘ ŎƻƴƴŜŎǘƻǊ ǎŎǊŜǿǎ ǎƘƻǿƴ ƛƴ ǘƘŜ ŘƛŀƎǊŀƳ ŀƴŘ ǘŀƪŜ ƻǳǘ ǘƘŜ ƛƴǘŜǊƴŀƭ ŎƻƳǇƻǎƛǘŜ ŎŀōƭŜΦ 

 

 5ǳǊƛƴƎ ƛƴǎǘŀƭƭŀǘƛƻƴΣ Ŧƻƭƭƻǿ ǘƘŜ ǊŜǾŜǊǎŜ ǎǘŜǇǎ ƻŦ ǘƘŜ ŀōƻǾŜ ǇǊƻŎŜŘǳǊŜΦ LŦ ŎŀōƭŜ ǘƛŜǎ ǿŜǊŜ ŎǳǘΣ ǎŜŎǳǊŜ ǘƘŜ 
ǿƛǊŜǎ ŀƎŀƛƴ ƛƴ ǘƘŜ ƻǊƛƎƛƴŀƭ ƳŀƴƴŜǊ 
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 5ƛǎŀǎǎŜƳōƭȅκ!ǎǎŜƳōƭȅ ƻŦ LƴƴŜǊ /ŀǎƛƴƎ 

 wŜŦŜǊ ǘƻ ϦhǇŜƴ ǘƘŜ /ƻƴǘǊƻƭ .ƻȄ hǳǘŜǊ /ŀǎƛƴƎϦ ǘƻ ƻǇŜƴ ǘƘŜ ƻǳǘŜǊ ŎŀǎƛƴƎ ŎƻǾŜǊ ŀƴŘ ƛƴƴŜǊ ŎŀǎƛƴƎ ŎƻǾŜǊ 
 wŜŦŜǊ ǘƻ Ϧ5ƛǎŀǎǎŜƳōƭȅκ!ǎǎŜƳōƭȅ ƻŦ wƻōƻǘ /ƻƴƴŜŎǘƻǊ ŀƴŘ LƴǘŜǊƴŀƭ /ƻƳǇƻǎƛǘŜ /ŀōƭŜϦ ǘƻ ǊŜƳƻǾŜ ǘƘŜ wƻōƻǘ 
ŎƻƴƴŜŎǘƻǊ ŀƴŘ ƛƴǘŜǊƴŀƭ ŎƻƳǇƻǎƛǘŜ ŎŀōƭŜΦ 

 wŜŦŜǊ ǘƻ Ϧ5ƛǎŀǎǎŜƳōƭȅκ!ǎǎŜƳōƭȅ ƻŦ ǘƘŜ tŀǘǊƛƻǘ tƻǿŜǊ .ƻŀǊŘϦ ǘƻ ǊŜƳƻǾŜ ǘƘŜ Ϧ¢ƻ tƻǿŜǊ ŜŀǘŜǊ ōƻŀǊŘ !Ϧ 
ŎƻƴƴŜŎǘƻǊΦ 

 wŜŦŜǊ ǘƻ Ϧ5ƛǎŀǎǎŜƳōƭȅκ!ǎǎŜƳōƭȅ ƻŦ ǘƘŜ tŀǘǊƛƻǘ tƻǿŜǊ .ƻŀǊŘϦ ǘƻ ǊŜƳƻǾŜ ǘƘŜ Ϧ¢ƻ tƻǿŜǊ ŜŀǘŜǊ ōƻŀǊŘ .Ϧ 
ŎƻƴƴŜŎǘƻǊΦ 

 wŜŦŜǊ ǘƻ Ϧ5ƛǎŀǎǎŜƳōƭȅκ!ǎǎŜƳōƭȅ ƻŦ ǘƘŜ tŀǘǊƛƻǘ tƻǿŜǊ .ƻŀǊŘϦ ǘƻ ǊŜƳƻǾŜ ǘƘŜ Ϧ¢ƻ /ƻƴǘǊƻƭ ōƻȄ ŦŀƴϦ 
ŎƻƴƴŜŎǘƻǊΦ 

 wŜŦŜǊ ǘƻ Ϧ5ƛǎŀǎǎŜƳōƭȅκ!ǎǎŜƳōƭȅ ƻŦ ǘƘŜ wŜƭŀȅ .ƻŀǊŘϦ ǘƻ ǊŜƳƻǾŜ ǘƘŜ ϦCǊƻƳ ŜȄǘŜǊƴŀƭ ǇƻǿŜǊ ό!/ LbύϦ 
ŎƻƴƴŜŎǘƻǊΦ 

 wŜŦŜǊ ǘƻ ǘƘŜ ŘƛŀƎǊŀƳ ōŜƭƻǿ ǘƻ ǊŜƳƻǾŜ ǘƘŜ т ƛƴƴŜǊ ŎŀǎƛƴƎ ǎŜŎǳǊƛƴƎ ƴǳǘǎ ŀƴŘ ǘŀƪŜ ƻǳǘ ǘƘŜ ƛƴƴŜǊ ŎŀǎƛƴƎΦ 
 5ǳǊƛƴƎ ƛƴǎǘŀƭƭŀǘƛƻƴΣ Ŧƻƭƭƻǿ ǘƘŜ ǊŜǾŜǊǎŜ ǎǘŜǇǎ ƻŦ ǘƘŜ ŀōƻǾŜ ǇǊƻŎŜŘǳǊŜΦ LŦ ŎŀōƭŜ ǘƛŜǎ ǿŜǊŜ ŎǳǘΣ ǎŜŎǳǊŜ ǘƘŜ 
ǿƛǊŜǎ ŀƎŀƛƴ ƛƴ ǘƘŜ ƻǊƛƎƛƴŀƭ ƳŀƴƴŜǊ 
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 5ƛǎŀǎǎŜƳōƭȅκ!ǎǎŜƳōƭȅ ƻŦ tƻǿŜǊ 9ŀǘŜǊ .ƻŀǊŘ 
 wŜŦŜǊ ǘƻ Ϧ5ƛǎŀǎǎŜƳōƭȅκ!ǎǎŜƳōƭȅ ƻŦ LƴƴŜǊ /ŀǎƛƴƎϦ ǘƻ ǊŜƳƻǾŜ ǘƘŜ ƛƴƴŜǊ ŎŀǎƛƴƎΦ 
 wŜŦŜǊ ǘƻ ǘƘŜ ŘƛŀƎǊŀƳ ōŜƭƻǿ ǘƻ ǊŜƳƻǾŜ ǘƘŜ ŎƻƴƴŜŎǘƻǊǎ Ϧ¢ƻ tŀǘǊƛƻǘ ǇƻǿŜǊ ōƻŀǊŘ !Ϧ ŀƴŘ Ϧ¢ƻ tŀǘǊƛƻǘ ǇƻǿŜǊ 
ōƻŀǊŘ .ϦΦ !ŦǘŜǊ ǊŜƳƻǾƛƴƎ ǘƘŜ ŦƻǳǊ ǎŜŎǳǊƛƴƎ ǎŎǊŜǿǎΣ ǘŀƪŜ ƻǳǘ ǘƘŜ tƻǿŜǊ 9ŀǘŜǊ .ƻŀǊŘΦ 

                      
 5ǳǊƛƴƎ ƛƴǎǘŀƭƭŀǘƛƻƴΣ Ŧƻƭƭƻǿ ǘƘŜ ǊŜǾŜǊǎŜ ǎǘŜǇǎ ƻŦ ǘƘŜ ŀōƻǾŜ ǇǊƻŎŜŘǳǊŜΦ LŦ ŎŀōƭŜ ǘƛŜǎ ǿŜǊŜ ŎǳǘΣ ǎŜŎǳǊŜ ǘƘŜ 
ǿƛǊŜǎ ŀƎŀƛƴ ƛƴ ǘƘŜ ƻǊƛƎƛƴŀƭ ƳŀƴƴŜǊΦ 

 5ƛǎŀǎǎŜƳōƭȅκ!ǎǎŜƳōƭȅ ƻŦ пу± t{¦ 
 wŜŦŜǊ ǘƻ Ϧ5ƛǎŀǎǎŜƳōƭȅκ!ǎǎŜƳōƭȅ ƻŦ LƴƴŜǊ /ŀǎƛƴƎϦ ǘƻ ǊŜƳƻǾŜ ǘƘŜ ƛƴƴŜǊ ŎŀǎƛƴƎΦ 
 wŜŦŜǊ ǘƻ ǘƘŜ ŘƛŀƎǊŀƳ ōŜƭƻǿ ǘƻ ŘƛǎŎƻƴƴŜŎǘ ǘƘŜ ǿƛǊƛƴƎΦ 

 
 wŜŦŜǊ ǘƻ ǘƘŜ ŘƛŀƎǊŀƳ ōŜƭƻǿ ǘƻ ǊŜƳƻǾŜ ǘƘŜ ǎƛȄ ǎŜŎǳǊƛƴƎ ǎŎǊŜǿǎ ŀƴŘ ǘŀƪŜ ƻǳǘ ǘƘŜ пу± t{¦ ǿƛǘƘ ǘƘŜ ōǊŀŎƪŜǘΦ 
 wŜŦŜǊ ǘƻ ǘƘŜ ŘƛŀƎǊŀƳ ōŜƭƻǿ ǘƻ ǊŜƳƻǾŜ ǘƘŜ ǎƛȄ ǎŜŎǳǊƛƴƎ ǎŎǊŜǿǎ ŀƴŘ ǘŀƪŜ ƻǳǘ ǘƘŜ пу± t{¦Φ 

 
 

 5ǳǊƛƴƎ ƛƴǎǘŀƭƭŀǘƛƻƴΣ Ŧƻƭƭƻǿ ǘƘŜ ǊŜǾŜǊǎŜ ǎǘŜǇǎ ƻŦ ǘƘŜ ŀōƻǾŜ ǇǊƻŎŜŘǳǊŜΦ LŦ ŎŀōƭŜ ǘƛŜǎ ǿŜǊŜ ŎǳǘΣ ǎŜŎǳǊŜ ǘƘŜ 
ǿƛǊŜǎ ŀƎŀƛƴ ƛƴ ǘƘŜ ƻǊƛƎƛƴŀƭ ƳŀƴƴŜǊ 
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 5ƛǎŀǎǎŜƳōƭȅκ!ǎǎŜƳōƭȅ ƻŦ нп± t{¦ 
 wŜŦŜǊ ǘƻ Ϧ5ƛǎŀǎǎŜƳōƭȅκ!ǎǎŜƳōƭȅ ƻŦ LƴƴŜǊ /ŀǎƛƴƎϦ ǘƻ ǊŜƳƻǾŜ ǘƘŜ ƛƴƴŜǊ ŎŀǎƛƴƎΦ 
 wŜŦŜǊ ǘƻ ǘƘŜ ŘƛŀƎǊŀƳ ōŜƭƻǿ ǘƻ ǊŜƳƻǾŜ ǘƘŜ ǘǿƻ ǎŜŎǳǊƛƴƎ ǎŎǊŜǿǎΦ 

                      
 

 wŜŦŜǊ ǘƻ ǘƘŜ ŘƛŀƎǊŀƳ ōŜƭƻǿ ǘƻ ǊŜƳƻǾŜ ǘƘŜ ǘƘǊŜŜ ǎŜŎǳǊƛƴƎ ǎŎǊŜǿǎ ŀƴŘ ƻƴŜ ƎǊƻǳƴŘƛƴƎ ǿƛǊŜ ǎŎǊŜǿΦ 

                 
 wŜŦŜǊ ǘƻ ǘƘŜ ŘƛŀƎǊŀƳ ōŜƭƻǿ ǘƻ ŘƛǎŎƻƴƴŜŎǘ ǘƘŜ ǿƛǊƛƴƎ ŀƴŘ ǘŀƪŜ ƻǳǘ ǘƘŜ нп± t{¦ ǿƛǘƘ ǘƘŜ ōǊŀŎƪŜǘΦ 

                     
 wŜŦŜǊ ǘƻ ǘƘŜ ŘƛŀƎǊŀƳ ōŜƭƻǿ ǘƻ ǊŜƳƻǾŜ ǘƘŜ ǎƛȄ ōǊŀŎƪŜǘ ǎŜŎǳǊƛƴƎ ǎŎǊŜǿǎ ŀƴŘ ǘŀƪŜ ƻǳǘ ǘƘŜ нп± t{¦Φ 
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 5ǳǊƛƴƎ ƛƴǎǘŀƭƭŀǘƛƻƴΣ Ŧƻƭƭƻǿ ǘƘŜ ǊŜǾŜǊǎŜ ǎǘŜǇǎ ƻŦ ǘƘŜ ŀōƻǾŜ ǇǊƻŎŜŘǳǊŜΦ LŦ ŎŀōƭŜ ǘƛŜǎ ǿŜǊŜ ŎǳǘΣ ǎŜŎǳǊŜ ǘƘŜ 
ǿƛǊŜǎ ŀƎŀƛƴ ƛƴ ǘƘŜ ƻǊƛƎƛƴŀƭ ƳŀƴƴŜǊ 

 

 5ƛǎŀǎǎŜƳōƭȅκ!ǎǎŜƳōƭȅ ƻŦ CƛƭǘŜǊ 
 {ƭƛŘŜ ǘƘŜ ǘǊŀȅ ǳǇǿŀǊŘ ŀƭƻƴƎ ǘƘŜ ǘǊŀȅ ǎƭƛŘŜ ǘƻ ǊŜƳƻǾŜ ƛǘ 
 wŜƳƻǾŜ ǘƘŜ ŦƛƭǘŜǊ ŀƴŘ ǊŜǇƭŀŎŜ ƛǘ ǿƛǘƘ ŀ ƴŜǿ ƻƴŜΦ 

    
 wŜƛƴǎǘŀƭƭ ǘƘŜ ǘǊŀȅΦ 
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7. Light Indication 

 tƻǿŜǊ ōƻŀǊŘ [ƛƎƘǘ LƴŘƛŎŀǘƛƻƴ 

 
 

[95 tƻǎƛǘƛƻƴ [95 bŀƳŜ [95 {ǘŀǘǳǎ 5ŜǎŎǊƛǇǘƛƻƴ 

!м нп± {ƻǳǊŎŜ 

hŦŦ Ґ 9ȄǘŜǊƴŀƭ нп± 

hƴ Ґ LƴǘŜǊƴŀƭ нп± 

мллƳǎκмллƳǎ wŀǇƛŘ .ƭƛƴƪ Ґ LƴǘŜǊƴŀƭ нп± 9ǊǊƻǊ 

рллƳǎκрллƳǎ .ƭƛƴƪ Ґ LƴǘŜǊƴŀƭ нп± /ǳǊǊŜƴǘ 9ȄŎŜŜŘŜŘ 

.м пу± t{¦ 

hŦŦ Ґ t{¦ ƻŦŦ 

hƴ Ґ όwŜǎŜǊǾŜŘύ 

рллƳǎκрллƳǎ .ƭƛƴƪ Ґ t{¦ ƻƴ 

/м пу± aƻŘŜ 

hŦŦ Ґ пу± ƻŦŦ 

hƴ Ґ bƻǊƳŀƭ aƻŘŜ 

рллƳǎκрллƳǎ .ƭƛƴƪ Ґ [ƛƳƛǘ aƻŘŜ 

!н IŜŀǊǘ.ŜŀǊǘ 

hŦŦ Ґ C² {ǘǳŎƪ ƻǊ !ōƴƻǊƳŀƭ tǊƻǘŜŎǘƛƻƴ tŀǳǎŜ 

hƴ Ґ C² {ǘǳŎƪ 

рллƳǎκрллƳǎ .ƭƛƴƪ Ґ wǳƴƴƛƴƎ 

.н 9ǊǊƻǊ 

hŦŦ Ґ bƻǊƳŀƭ 

мллƳǎκмллƳǎ wŀǇƛŘ .ƭƛƴƪ Ґ 9{/ bƻǘ wŜŀŘȅ 

рллƳǎκрллƳǎ .ƭƛƴƪ Ґ !ōƴƻǊƳŀƭ tǊƻǘŜŎǘƛƻƴ tŀǳǎŜ 

/ƻŘƛƴƎ Ґ 9ǊǊƻǊ ŎƻŘŜ όwŜǎŜǊǾŜŘύ 

/н {¢h !ƭŀǊƳ 

hŦŦ Ґ bƻǊƳŀƭ 

hƴ Ґ {¢h ό9{aғhtύ 

мллƳǎκмллƳǎ wŀǇƛŘ .ƭƛƴƪ Ґ {¢h ό[ƻǿ ±ƻƭǘŀƎŜύ 

рллƳǎκрллƳǎ .ƭƛƴƪ Ґ {¢h όtŀǘǊƛƻǘ !ŎǘΦύ 

!о tƻǿŜǊ !ƭŀǊƳ 

hŦŦ Ґ bƻǊƳŀƭ 

hƴ Ґ пу± ϧ нп± ²ŀǊƴƛƴƎ 

мллƳǎκмллƳǎ wŀǇƛŘ .ƭƛƴƪ Ґ пу± ²ŀǊƴƛƴƎ 

рллƳǎκрллƳǎ .ƭƛƴƪ Ґ нп± ²ŀǊƴƛƴƎ 

.о ¢ŜƳǇŜǊŀǘǳǊŜ !ƭŀǊƳ 

hŦŦ Ґ bƻǊƳŀƭ 

hƴ Ґ t/. ϧ 9ŀǘŜǊ ²ŀǊƴƛƴƎ 

мллƳǎκмллƳǎ wŀǇƛŘ .ƭƛƴƪ Ґ t/. ²ŀǊƴƛƴƎ 

рллƳǎκрллƳǎ .ƭƛƴƪ Ґ 9ŀǘŜǊ ²ŀǊƴƛƴƎ 
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[95 tƻǎƛǘƛƻƴ [95 bŀƳŜ [95 {ǘŀǘǳǎ 5ŜǎŎǊƛǇǘƛƻƴ 

/о 9ǘƘŜǊ/!¢ !ƭŀǊƳ 

hŦŦ Ґ bƻǊƳŀƭ 

hƴ Ґ tŀŎƪŜǘ [ƻǎǎ ²ŀǊƴƛƴƎ 

мллƳǎκмллƳǎ wŀǇƛŘ .ƭƛƴƪ Ґ LƴǾŀƭƛŘCǊŀƳŜ ƻǊ wȄ9ǊǊ ƻǊ t¦9ǊǊ ŎƻǳƴǘŜŘ 

рллƳǎκрллƳǎ .ƭƛƴƪ Ґ t5L9ǊǊ ŎƻǳƴǘŜŘ 

млллƳǎκмлллƳǎ {ƭƻǿ .ƭƛƴƪ Ґ CƻǊǿŀǊŘŜŘ wȄ9ww ŎƻǳƴǘŜŘ 
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 9ƴŘ ƳƻŘǳƭŜ LƴŘƛŎŀǘƛƻƴ [ƛƎƘǘ wƛƴƎ   

 {ǇŜŎƛŀƭ [ƛƎƘǘ LƴŘƛŎŀǘƛƻƴ 

LƴƛǘƛŀƭƛȊƛƴƎΥ  !ƭǘŜǊƴŀǘƛƴƎ ōŜǘǿŜŜƴ wŜŘ ŀƴŘ [ƛƎƘǘ hŦŦ Ŝǉǳŀƭƭȅ  

tƻǿŜǊ hƴ ǿƛǘƘ {¢h ǎǘŀǘǳǎΥ  CŀƛƭŜŘ ǘƻ ŦƛƴƛǎƘ ōƻƻǘƛƴƎ ǳǇ ŀƴŘ [ƛƎƘǘ hŦŦ ό.ǳȊȊŜǊ ƴƻ ōŜŜǇύ  

tƻǿŜǊ hƴ ǿƛǘƘ {h{ ǎǘŀǘǳǎΥ  CƛƴƛǎƘŜŘ ōƻƻǘƛƴƎ ǳǇ ŀƴŘ ǘƘŜ ƭƛƎƘǘ ƛƴŘƛŎŀǘŜŘ ŀǎ ǘƘŜ ǘŀōƭŜǎ ōŜƭƻǿΦ  

wƻōƻǘ ƛƴ {¢h ǎǘŀǘǳǎΥ  [ƛƎƘǘ hŦŦ ό.ǳȊȊŜǊ ƴƻ ōŜŜǇύ  

wƻōƻǘ ƛƴ {h{ ǎǘŀǘǳǎΥ  [ƛƎƘǘ ƛƴŘƛŎŀǘŜŘ ŀǎ ǘƘŜ ǘŀōƭŜǎ ōŜƭƻǿΦ  

¦ǇŘŀǘƛƴƎΥ  !ƭǘŜǊƴŀǘƛƴƎ ōŜǘǿŜŜƴ wŜŘ ŀƴŘ [ƛƎƘǘ hŦŦ Ŝǉǳŀƭƭȅ όŀǘ ŘƻǳōƭŜŘ ǎǇŜŜŘύ  

Cŀǘŀƭ 9ǊǊƻǊόbŜŜŘ ǘƻ ǊŜπōƻƻǘύΥ  {ƻƭƛŘ wŜŘ [ƛƎƘǘ ό.ǳȊȊŜǊ ŜƳƛǘǎ ŀ ƭƻƴƎ ōŜŜǇύ  

 

NOTE:  

 ̧STO (Safe Torque Off)* status condition includes:  

1. Category 0 Stop.  

2. Category 1 Stop.  

3. Emergency Stop function input LOW signal.  

 ̧SOS (Safe Operation Stop)* status condition includes:  

1. Safeguard function Input LOW signal.  

2. Enabling Switch function at OFF Status.  

3. Under safety configuration status of either safety - related parameters parameterization, Robot Stick MODE 

Switch function or Enable/Disable of Robot Stick function.  

 

Refer to Safety Manual for details.  

*Both names come from IEC 61800-5-2.  
 

NOTE:  

The different Light Indication of HW3.2 here are:  

AUTO M ode: Blue  

Recovery Mode: (Not provided in HW3.2)  

Maintenance Setting: White  

 

 wŜƎǳƭŀǊ [ƛƎƘǘ LƴŘƛŎŀǘƛƻƴ 

¢ƘŜ ǊŜƎǳƭŀǊ [ƛƎƘǘ LƴŘƛŎŀǘƛƻƴ ŀƭǘŜǊƴŀǘŜǎ ōŜǘǿŜŜƴ н ŎŀǘŜƎƻǊƛŜǎ ƻŦ ƭƛƎƘǘ ƛƴŘƛŎŀǘƛƻƴΥ hǇŜǊŀǘƛƻƴ aƻŘŜ [ƛƎƘǘ 

LƴŘƛŎŀǘƛƻƴ ŀƴŘ !ǳȄƛƭƛŀǊȅ [ƛƎƘǘ LƴŘƛŎŀǘƛƻƴΦ ¢ƘŜ ōƭƛƴƪƛƴƎ Ǌŀǘƛƻ ƻŦ ǘƘŜ ƭƛƎƘǘ ƛƴŘƛŎŀǘƛƻƴǎ ƛƴŘƛŎŀǘŜǎ ǘƘŜ ǾŀǊƛƻǳǎ ǎǘŀǘǳǎ ƻŦ 

ǘƘŜ ǊƻōƻǘΦ Lƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜ ŘƛǎǇƭŀȅ ŎƻƭƻǊ ƻŦ !ǳȄƛƭƛŀǊȅ [ƛƎƘǘ LƴŘƛŎŀǘƛƻƴ ǇǊƛƻǊƛǘƛȊŜǎ ōȅ ŎƻƴŘƛǘƛƻƴǎΦ 

 

hǇŜǊŀǘƛƻƴ  

aƻŘŜ  
wǳƴƴƛƴƎ ǎǘŀǘǳǎ  {ǇŀŎŜκ{ǘŀǘǳǎ  

hǇŜǊŀǘƛƻƴ aƻŘŜ  

[ƛƎƘǘ LƴŘƛŎŀǘƛƻƴ  

!ǳȄƛƭƛŀǊȅ [ƛƎƘǘ  

LƴŘƛŎŀǘƛƻƴ  

a!b¦![  

ah59  

IƻƭŘ ǘƻ wǳƴ ƻǊ {ǘŜǇ  

wǳƴ  

bƻǊƳŀƭ  DǊŜŜƴ  όмлл҈ύ  π    

9ǊǊƻǊ  DǊŜŜƴ  όрл҈ύ  wŜŘ  όрл҈ύ  

Lƴ wŜŎƻǾŜǊȅ aƻŘŜ  DǊŜŜƴ  όрл҈ύ  ¸Ŝƭƭƻǿ  όрл҈ύ  
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¢ǊƛƎƎŜǊ aŀƛƴǘŜƴŀƴŎŜ  

{ŜǘǘƛƴƎǎ  
DǊŜŜƴ  όфл҈ύ  .ƭǳŜ  όмл҈ύ  

¢ǊƛƎƎŜǊ IǳƳŀƴπaŀŎƘƛƴŜ  

{ŀŦŜǘȅ {ŜǘǘƛƴƎǎ  
DǊŜŜƴ  όфл҈ύ  tǳǊǇƭŜ  όмл҈ύ  

tǊƻƧŜŎǘ ƛǎ ǊǳƴƴƛƴƎ  

bƻǊƳŀƭ  DǊŜŜƴ  όрл҈ύ  [ƛƎƘǘ hŦŦ  όрл҈ύ  

9ǊǊƻǊ  DǊŜŜƴ  όрл҈ύ  wŜŘ  όрл҈ύ  

Lƴ wŜŎƻǾŜǊȅ aƻŘŜ  DǊŜŜƴ  όрл҈ύ  ¸Ŝƭƭƻǿ  όрл҈ύ  

¢ǊƛƎƎŜǊ aŀƛƴǘŜƴŀƴŎŜ  DǊŜŜƴ  όрл҈ύ  .ƭǳŜ  όрл҈ύ  

hǇŜǊŀǘƛƻƴ  

aƻŘŜ  
wǳƴƴƛƴƎ ǎǘŀǘǳǎ  {ǇŀŎŜκ{ǘŀǘǳǎ  

hǇŜǊŀǘƛƻƴ aƻŘŜ  

[ƛƎƘǘ LƴŘƛŎŀǘƛƻƴ  

!ǳȄƛƭƛŀǊȅ [ƛƎƘǘ  

LƴŘƛŎŀǘƛƻƴ  

  {ŜǘǘƛƴƎǎ    

¢ǊƛƎƎŜǊ IǳƳŀƴπaŀŎƘƛƴŜ  

{ŀŦŜǘȅ {ŜǘǘƛƴƎǎ  
DǊŜŜƴ  όрл҈ύ  tǳǊǇƭŜ  όрл҈ύ  

 

{ȅǎǘŜƳ ǳƴŘŜǊ {h{  

ǎǘŀǘǳǎ  

bƻǊƳŀƭ  DǊŜŜƴ  όмл҈ύ  [ƛƎƘǘ hŦŦ  όфл҈ύ  

9ǊǊƻǊ  DǊŜŜƴ  όрл҈ύ  wŜŘ  όрл҈ύ  

 Lƴ wŜŎƻǾŜǊȅ aƻŘŜ  DǊŜŜƴ  όрл҈ύ  ¸Ŝƭƭƻǿ  όрл҈ύ  

¢ǊƛƎƎŜǊ aŀƛƴǘŜƴŀƴŎŜ  

{ŜǘǘƛƴƎǎ  
DǊŜŜƴ  όмл҈ύ  .ƭǳŜ  όфл҈ύ  

¢ǊƛƎƎŜǊ IǳƳŀƴπaŀŎƘƛƴŜ  

{ŀŦŜǘȅ {ŜǘǘƛƴƎǎ  
DǊŜŜƴ  όмл҈ύ  tǳǊǇƭŜ  όфл҈ύ  

!¦¢h  

ah59  

tǊƻƧŜŎǘ ƛǎ ƴƻǘ ǊǳƴƴƛƴƎ  

bƻǊƳŀƭ  ²ƘƛǘŜ  όмлл҈ύ  π    

9ǊǊƻǊ  ²ƘƛǘŜ  όрл҈ύ  wŜŘ  όрл҈ύ  

Lƴ wŜŎƻǾŜǊȅ aƻŘŜ  ²ƘƛǘŜ  όрл҈ύ  ¸Ŝƭƭƻǿ  όрл҈ύ  

¢ǊƛƎƎŜǊ aŀƛƴǘŜƴŀƴŎŜ  

{ŜǘǘƛƴƎǎ  
²ƘƛǘŜ  όфл҈ύ  .ƭǳŜ  όмл҈ύ  

¢ǊƛƎƎŜǊ IǳƳŀƴπaŀŎƘƛƴŜ  

{ŀŦŜǘȅ {ŜǘǘƛƴƎǎ  
²ƘƛǘŜ  όфл҈ύ  tǳǊǇƭŜ  όмл҈ύ  

tǊƻƧŜŎǘ ƛǎ ǊǳƴƴƛƴƎ  

bƻǊƳŀƭ  ²ƘƛǘŜ  όрл҈ύ  [ƛƎƘǘ hŦŦ  όрл҈ύ  

9ǊǊƻǊ  ²ƘƛǘŜ  όрл҈ύ  wŜŘ  όрл҈ύ  

Lƴ wŜŎƻǾŜǊȅ aƻŘŜ  ²ƘƛǘŜ  όрл҈ύ  ¸Ŝƭƭƻǿ  όрл҈ύ  

¢ǊƛƎƎŜǊ aŀƛƴǘŜƴŀƴŎŜ  

{ŜǘǘƛƴƎǎ  
²ƘƛǘŜ  όрл҈ύ  .ƭǳŜ  όрл҈ύ  
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¢ǊƛƎƎŜǊ IǳƳŀƴπaŀŎƘƛƴŜ  

{ŀŦŜǘȅ {ŜǘǘƛƴƎǎ  
²ƘƛǘŜ  όрл҈ύ  tǳǊǇƭŜ  όрл҈ύ  

tŀǳǎŜŘ ƛƴ tǊƻƧŜŎǘ ƻǊ 

ǎȅǎǘŜƳ ǳƴŘŜǊ {h{  

ǎǘŀǘǳǎ  

bƻǊƳŀƭ  ²ƘƛǘŜ  όмл҈ύ  [ƛƎƘǘ hŦŦ  όфл҈ύ  

9ǊǊƻǊ  ²ƘƛǘŜ  όрл҈ύ  wŜŘ  όрл҈ύ  

Lƴ wŜŎƻǾŜǊȅ aƻŘŜ  ²ƘƛǘŜ  όрл҈ύ  ¸Ŝƭƭƻǿ  όрл҈ύ  

¢ǊƛƎƎŜǊ aŀƛƴǘŜƴŀƴŎŜ  

{ŜǘǘƛƴƎǎ  
²ƘƛǘŜ  όмл҈ύ  .ƭǳŜ  όфл҈ύ  

¢ǊƛƎƎŜǊ IǳƳŀƴπaŀŎƘƛƴŜ  

{ŀŦŜǘȅ {ŜǘǘƛƴƎǎ  
²ƘƛǘŜ  όмл҈ύ  tǳǊǇƭŜ  όфл҈ύ  
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 Wƻƛƴǘ [95 LƴŘƛŎŀǘƛƻƴ  

 
[95 LƴŘƛŎŀǘƻǊ [ƻŎŀǘƛƻƴǎ ƻƴ ǘƘŜ !ǊƳ aŀƛƴōƻŀǊŘ !ǎǎŜƳōƭȅ 

Status Servo LED (Green) Error LED (Red) 

MCU power on NA NA 

Error Error Slow Blink  Flashes with Error code 

FW integrity Fail 
Bootstrap Flashes: Off/On (0.042/0.042 sec) Always On 

Failsafe Flashes: Off/On (0.168/0.168 sec) Always On 

Without FW Never On Never On 

Servo on Fast Blink Never On 

Servo off Slow Blink Never On 
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8. Other Software for support functions 

 5ŜōǳƎ ǇƻǊǘ 

 ¢ƻƻƭ ƭƛǎǘ 

LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ 

[ŀǇǘƻǇ ¦ǎŜŘ ŦƻǊ ƛƴǎǘŀƭƭƛƴƎ ¢ŜǊŀ ǘŜǊƳ ŀƴŘ /tнмлн ŘŜǊƛǾŜǊ 

¦{. ŎŀōƭŜ 
¦ǎŜŘ ŦƻǊ ŎƻƴƴŜŎǘƛƴƎ ŎƻƴǘǊƻƭ ōƻȄ ŀƴŘ ƭŀǇǘƻǇΦ ¢ȅǇŜ / ǘƻ ¢ȅǇŜ ! ƛǎ ǊŜŎƻƳƳŜƴŘŜŘ 

ϝbŜŜŘ Řŀǘŀ ǘǊŀƴǎŦŜǊ ŦǳƴŎǘƛƻƴ 

/tнмлн 

ϝ{ƻŦǘǿŀǊŜ 

¢ƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ƭŀǇǘƻǇ ŎƻǊǊŜŎǘƭȅ ŘŜǘŜŎǘǎ ǘƘŜ ŘŜōǳƎ ǇƻǊǘ 

wŜŎƻƳƳŜƴŘŜŘ ŘƻǿƴƭƻŀŘ ƭƛƴƪΥ ƘǘǘǇǎΥκκǿǿǿΦǎƛƭŀōǎΦŎƻƳκŘŜǾŜƭƻǇŜǊǎκǳǎōπǘƻπǳŀǊǘπōǊƛŘƎŜπ

ǾŎǇπŘǊƛǾŜǊǎΚǘŀōҐŘƻǿƴƭƻŀŘǎ 

¢ŜǊŀ ǘŜǊƳ 

ϝ{ƻŦǘǿŀǊŜ 

¦ǎŜŘ ŦƻǊ ŜǎǘŀōƭƛǎƘƛƴƎ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴ ŀƴŘ ŘƛǎǇƭŀȅƛƴƎ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ 

wŜŎƻƳƳŜƴŘŜŘ ŘƻǿƴƭƻŀŘ ƭƛƴƪΥ ƘǘǘǇǎΥκκǘǘǎǎƘнΦƻǎŘƴΦƧǇκƛƴŘŜȄΦƘǘƳƭΦŜƴ 

 tƻǿŜǊ ǳǇ ǘƘŜ ŎƻƴǘǊƻƭ ōƻȄ ŀƴŘ ŎƻƴƴŜŎǘ ƛǘ ǘƻ ǘƘŜ ƭŀǇǘƻǇ ōȅ ǳǎƛƴƎ ŀ ¦{. ŎŀōƭŜΦ 

 
 !ŎǘƛǾŀǘŜ ¢ŜǊŀ ¢ŜǊƳ ŀƴŘ ǘƘŜƴ ŎƭƻǎŜ ǘƘŜ ǇƻǇπǳǇ ǿƛƴŘƻǿ ōȅ ǎŜƭŜŎǘƛƴƎ Ϧ/ŀƴŎŜƭϦ ƻǊ Ϧ/ƭƻǎŜϦ 
ϝ¢ƘŜ /ha ǇƻǊǘ ƴǳƳōŜǊ ǿƛƭƭ ƴŜŜŘ ǘƻ ōŜ ǎŜǘ ŀǘ тΦмΦр 
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 /ƘƻƻǎŜ Ϧ{ŜǘǳǇϦ ŀƴŘ ǘƘŜƴ ǎŜƭŜŎǘ Ϧ{ŜǊƛŀƭ tƻǊǘϦ 

 
 

 /ƘƻƻǎŜ ǘƘŜ ǇƻǊǘ ŀǎ ƛƴŘƛŎŀǘŜŘ ƛƴ ǎǘŜǇ нΤ ǎŜǘ ǘƘŜ ǎǇŜŜŘ ǘƻ фнсмллΣ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ ƻƴ ϦbŜǿ ƻǇŜƴϦ 

 
 

 CƻƭƭƻǿƛƴƎ ǎŎǊŜŜƴ ƛƴŘƛŎŀǘŜǎ ŀ ǎǳŎŎŜǎǎŦǳƭ ŎƻƴƴŜŎǘƛƻƴΦ 
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 {ȅǎǘŜƳ ǊŜŎƻǾŜǊȅ 
 ¢Ƙƛǎ ŦǳƴŎǘƛƻƴ ƛǎ ǳǎŜŘ ǘƻ ǊŜǎǘƻǊŜ 5ƛǎƪ / ǘƻ ǘƘŜ ŦŀŎǘƻǊȅ ǎŜǘǘƛƴƎǎΣ ǿƘƛƭŜ 5ƛǎƪ 5 όŜΦƎΦΣ ǇǊƻƧŜŎǘǎΣ IaL 
ŎƻƴŦƛƎǳǊŀǘƛƻƴǎΣ ŜǘŎΦύ ǿƛƭƭ ǊŜƳŀƛƴ ǳƴŎƘŀƴƎŜŘΦ 

 tǊŜǎǎ ǘƘŜ 5Ŝƭ ƪŜȅ ŘǳǊƛƴƎ ǎǘŀǊǘǳǇ ǘƻ ŜƴǘŜǊ ǘƘŜ .Lh{Φ 

 
 hǇŜƴ ǘƘŜ ƻǳǘŜǊ ŎŀǎƛƴƎ ƻŦ ǘƘŜ ŎƻƴǘǊƻƭ ōƻȄΣ ŀƴŘ ǇǊŜǎǎ ŀƴŘ ƘƻƭŘ ǘƘŜ ōƭŀŎƪ ōǳǘǘƻƴ ƻƴ ǘƘŜ {{5 ŦƻǊ ƳƻǊŜ 
ǘƘŀƴ р ǎŜŎƻƴŘǎΦ ¢ƘŜ ǊŜŘ ƭƛƎƘǘ ǿƛƭƭ ǎǘŀǊǘ ŦƭŀǎƘƛƴƎ 

 
 !ŦǘŜǊ ǿŀƛǘƛƴƎ ŦƻǊ мр ƳƛƴǳǘŜǎΣ ǘƘŜ ǎȅǎǘŜƳ ǿƛƭƭ ŎƻƳǇƭŜǘŜ ǘƘŜ ǊŜǎǘƻǊŀǘƛƻƴΣ ŀƴŘ ǘƘŜ ǊŜŘ ƭƛƎƘǘ ǿƛƭƭ 
ōŜŎƻƳŜ ǎǘŜŀŘȅΦ hƴŎŜ ǘƘŜ ǊŜŘ ƭƛƎƘǘ ƛǎ ǎǘŜŀŘȅΣ ȅƻǳ Ŏŀƴ ŜȄƛǘ ǘƘŜ .Lh{Σ ǊŜǎǘŀǊǘ ǘƘŜ ǎȅǎǘŜƳΣ ŀƴŘ 5ƛǎƪ / 
ǿƛƭƭ ōŜ ǊŜǎǘƻǊŜŘ ǘƻ ƛǘǎ ŦŀŎǘƻǊȅ ǎǘŀǘŜΦ 
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 !ǊƳ 9ȄŎƘŀƴƎŜΥ ¢Ƙƛǎ ŦǳƴŎǘƛƻƴ ƛǎ ŘŜǎƛƎƴŜŘ ŦƻǊ ǎƛǘǳŀǘƛƻƴǎ ǿƘŜǊŜ ŜƛǘƘŜǊ ǘƘŜ ŀǊƳ ƻǊ ǘƘŜ ŎƻƴǘǊƻƭ ōƻȄ ŜȄǇŜǊƛŜƴŎŜǎ 
ŀōƴƻǊƳŀƭƛǘƛŜǎΦ Lƴ ŎŀǎŜǎ ƻŦ ǳǊƎŜƴŎȅΣ ǿƘŜǊŜ ǘƘŜ ŎǳǎǘƻƳŜǊ ƴŜŜŘǎ ǘƻ ǉǳƛŎƪƭȅ ǊŜǎǳƳŜ ǇǊƻŘǳŎǘƛƻƴ ƻƴ ǘƘŜ ŀǎǎŜƳōƭȅ 
ƭƛƴŜΣ ŀǊƳ ŜȄŎƘŀƴƎŜ Ŏŀƴ ōŜ ǇŜǊŦƻǊƳŜŘ ǘƻ ŀǾƻƛŘ ǇǊƻŘǳŎǘƛƻƴ ƭƛƴŜ ŘƻǿƴǘƛƳŜΦ !ǎ ƛƭƭǳǎǘǊŀǘŜŘ ōŜƭƻǿΣ ƛŦ !ǊƳ ! ƛǎ 
ŘŀƳŀƎŜŘΣ ǘƘƛǎ ŦŜŀǘǳǊŜ ŦŀŎƛƭƛǘŀǘŜǎ ǘƘŜ ŜȄŎƘŀƴƎŜ ƻŦ !ǊƳ ! ǿƛǘƘ ǘƘŜ ŀǾŀƛƭŀōƭŜ !ǊƳ . ƛƴ ǎǘƻŎƪΣ ŜƴŀōƭƛƴƎ ǘƘŜ 
ǇǊƻŘǳŎǘƛƻƴ ƭƛƴŜ ǘƻ ŎƻƴǘƛƴǳŜ ƻǇŜǊŀǘƛƻƴǎΦ 

 
 wŜƳƻǾŜ ǘƘŜ ƳŀƭŦǳƴŎǘƛƻƴƛƴƎ ŀǊƳ ŀƴŘ ŘƛǊŜŎǘƭȅ ŎƻƴƴŜŎǘ ǘƘŜ ǎǇŀǊŜ ŀǊƳ ǘƻ ǘƘŜ ƻǊƛƎƛƴŀƭ ŎƻƴǘǊƻƭ ōƻȄΦ 
¢ƘŜ ŎŀƭƛōǊŀǘƛƻƴ Řŀǘŀ ǎǘƻǊŜŘ ƛƴ ǘƘŜ ŀǊƳϥǎ Lh ōƻŀǊŘ ǿƛƭƭ ƻǾŜǊǿǊƛǘŜ ǘƘŜ Řŀǘŀ ƛƴ ǘƘŜ ƻǊƛƎƛƴŀƭ ŎƻƴǘǊƻƭ 
ōƻȄΣ ǎƻ ƛǘϥǎ ŎǊǳŎƛŀƭ ǘƻ ōŀŎƪ ǳǇ ǘƘŜ ŦƛƭŜǎ ƛƴ ǘƘŜ ƻǊƛƎƛƴŀƭ ŎƻƴǘǊƻƭ ōƻȄΦ ¢ƘŜ ǎƻŦǘǿŀǊŜ ǿƛƭƭ ŎƘŜŎƪ ǿƘŜǘƘŜǊ 
ǘƘŜ Řŀǘŀ ōŜǘǿŜŜƴ ǘƘŜ ŀǊƳ ŀƴŘ ŎƻƴǘǊƻƭ ōƻȄ ƳŀǘŎƘŜǎΦ  
¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǎŎŜƴŀǊƛƻǎ ǿƛƭƭ ŜȄǇƭŀƛƴ ǘƘŜ ƘŀƴŘƭƛƴƎ ǿƘŜƴ ǘƘŜ ŀǊƳ ŦƛǊƳǿŀǊŜ όC²ύ ŘƻŜǎ ƴƻǘ ƳŀǘŎƘ ǘƘŜ 
ŎƻƴǘǊƻƭ ōƻȄ IaLΦ 
 LŦ ǘƘŜ ŀǊƳ C² ƛǎ ǾŜǊǎƛƻƴ нΦмн ōǳǘ ǘƘŜ ǎǇŀǊŜ ŎƻƴǘǊƻƭ ōƻȄϥǎ IaL ǾŜǊǎƛƻƴ ƛǎ нΦмпΣ ǘƘŜ ǳǎŜǊ Ŏŀƴ ŎƘƻƻǎŜ 
ǘƻ ǊŜǎǘƻǊŜ ǘƘŜ ŎƻƴǘǊƻƭ ōƻȄϥǎ IaL ƛƳŀƎŜ ǘƻ ǾŜǊǎƛƻƴ нΦмн ƻǊ ǳǇƎǊŀŘŜ ǘƘŜ ŀǊƳ C² ǘƻ ǾŜǊǎƛƻƴ нΦмпΦ 

 
 ²ƘŜƴ ǘƘŜ ŀǊƳ C² ƛǎ ǾŜǊǎƛƻƴ нΦмпΣ ōǳǘ ǘƘŜ ǎǇŀǊŜ ŎƻƴǘǊƻƭ ōƻȄϥǎ IaL ǾŜǊǎƛƻƴ ƛǎ нΦмнΣ ǘƘŜ ǳǎŜǊ Ŏŀƴ 
ƻƴƭȅ ǳǇƎǊŀŘŜ ǘƘŜ ŎƻƴǘǊƻƭ ōƻȄϥǎ IaL ǘƻ ƳŀǘŎƘ ǘƘŜ C²Φ ¢ƘŜ Ƴŀƛƴ ǊŜŀǎƻƴ ƛǎ ǘƘŀǘ ƻƭŘŜǊ ǾŜǊǎƛƻƴǎ ƻŦ 
ǎƻŦǘǿŀǊŜ ƻǊ ŦƛǊƳǿŀǊŜ Ƴŀȅ ƴƻǘ ǊŜŎƻƎƴƛȊŜ ǘƘŜ ƴŜǿ Wƻƛƴǘ ǘȅǇŜΦ 






















































