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!ƭƭ ǇǊƻŘǳŎǘǎ ƳŀƴǳŦŀŎǘǳǊŜŘ ōȅ L/t 5!{ ŀǊŜ ǿŀǊǊŀƴǘŜŘ 

ŀƎŀƛƴǎǘ ŘŜŦŜŎǘƛǾŜ ƳŀǘŜǊƛŀƭǎ ŦƻǊ ŀ ǇŜǊƛƻŘ ƻŦ ƻƴŜ ȅŜŀǊ ŦǊƻƳ 

ǘƘŜ ŘŀǘŜ ƻŦ ŘŜƭƛǾŜǊȅ ǘƻ ǘƘŜ ƻǊƛƎƛƴŀƭ ǇǳǊŎƘŀǎŜǊΦ 

 

WARNING 

L/t 5!{ ŀǎǎǳƳŜǎ ƴƻ ƭƛŀōƛƭƛǘȅ ŦƻǊ ŘŀƳŀƎŜǎ ŎƻƴǎŜǉǳŜƴǘ ǘƻ 

ǘƘŜ ǳǎŜ ƻŦ ǘƘƛǎ ǇǊƻŘǳŎǘΦ L/t 5!{ ǊŜǎŜǊǾŜǎ ǘƘŜ ǊƛƎƘǘ ǘƻ 

ŎƘŀƴƎŜ ǘƘƛǎ Ƴŀƴǳŀƭ ŀǘ ŀƴȅ ǘƛƳŜ ǿƛǘƘƻǳǘ ƴƻǘƛŎŜΦ ¢ƘŜ 

ƛƴŦƻǊƳŀǘƛƻƴ ŦǳǊƴƛǎƘŜŘ ōȅ L/t 5!{ ƛǎ ōŜƭƛŜǾŜŘ ǘƻ ōŜ ŀŎŎǳǊŀǘŜ 

ŀƴŘ ǊŜƭƛŀōƭŜΦ IƻǿŜǾŜǊΣ ƴƻ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ƛǎ ŀǎǎǳƳŜŘ ōȅ L/t 

5!{ ŦƻǊ ƛǘǎ ǳǎŜΣ ƴƻǊ ŦƻǊ ŀƴȅ ƛƴŦǊƛƴƎŜƳŜƴǘǎ ƻŦ ǇŀǘŜƴǘǎ ƻǊ 

ƻǘƘŜǊ ǊƛƎƘǘǎ ƻŦ ǘƘƛǊŘ ǇŀǊǘƛŜǎ ǊŜǎǳƭǘƛƴƎ ŦǊƻƳ ƛǘǎ ǳǎŜΦ 
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TRADEMARK 

bŀƳŜǎ ŀǊŜ ǳǎŜŘ ŦƻǊ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ƻƴƭȅ ŀƴŘ Ƴŀȅ ōŜ 

ǊŜƎƛǎǘŜǊŜŘ ǘǊŀŘŜƳŀǊƪǎ ƻŦ ǘƘŜƛǊ ǊŜǎǇŜŎǘƛǾŜ ŎƻƳǇŀƴƛŜǎΦ 

 

CONTACT US 

If you have any questions, please feel free to contact us via 

email at: service@icpdas.com 
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1. LƴǘǊƻŘǳŎǘƛƻƴ 

 

¢ƘŜ 9¢-ннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜǎΣ ŀŀƴLt-ōŀǎŜŘ 9ǘƘŜǊƴŜǘ Lκh ƳƻŘǳƭŜΣ ŦŜŀǘǳǊŜǎ ŀ ōǳƛƭǘ-ƛƴ ǿŜō ǎŜǊǾŜǊ 

ǿƘƛŎƘ ŀƭƭƻǿǎ ŎƻƴŦƛƎǳǊŀǘƛƻƴΣ Lκh ƳƻƴƛǘƻǊƛƴƎ ŀƴŘ Lκh ŎƻƴǘǊƻƭ ōȅ ǎƛƳǇƭȅ ǳǎƛƴƎ ŀ ǊŜƎǳƭŀǊ ǿŜō ōǊƻǿǎŜǊΦ 

Lƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜ 9¢-ннлл ŀƭǎƻ ǎǳǇǇƻǊǘǎ aƻŘōǳǎ ¢/tκ¦5t ǇǊƻǘƻŎƻƭ ǘƘŀǘ ƳŀƪŜǎ ǇŜǊŦŜŎǘ ƛƴǘŜƎǊŀǘƛƻƴ ǘƻ 

{/!5! ǎƻŦǘǿŀǊŜΦ 

 

1.1 tŀŎƪƛƴƎ [ƛǎǘ 

¢ƘŜ ǎƘƛǇǇƛƴƎ ǇŀŎƪŀƎŜ ƛƴŎƭǳŘŜǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƛǘŜƳǎΥ 

 

 

 

 

  

vǳƛŎƪ {ǘŀǊǘ Ȅ м 9¢-ннлл aƻŘǳƭŜ Ȅ м 

bƻǘŜΥ 

LŦ ŀƴȅ ƻŦ ǘƘŜǎŜ ƛǘŜƳǎ ŀǊŜ ƳƛǎǎƛƴƎ ƻǊ ŘŀƳŀƎŜŘΣ 

ǇƭŜŀǎŜ ŎƻƴǘŀŎǘ ǘƘŜ ƭƻŎŀƭ ŘƛǎǘǊƛōǳǘƻǊ ŦƻǊ ƳƻǊŜ 

ƛƴŦƻǊƳŀǘƛƻƴΦ {ŀǾŜ ǘƘŜ ǎƘƛǇǇƛƴƎ ƳŀǘŜǊƛŀƭǎ ŀƴŘ 

ŎŀǊǘƻƴǎ ƛƴ ŎŀǎŜ ȅƻǳ ƴŜŜŘ ǘƻ ǎƘƛǇ ǘƘŜ ƳƻŘǳƭŜ ƛƴ 

ǘƘŜ ŦǳǘǳǊŜΦ 
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1.2 CŜŀǘǳǊŜǎ 

1. .ǳƛƭǘ-ƛƴ ²Ŝō {ŜǊǾŜǊ 

¢ƘŜ 9¢-ннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜ Ƙŀǎ ŀ ōǳƛƭǘ-ƛƴ ǿŜō ǎŜǊǾŜǊ 

ǘƘŀǘ ŀƭƭƻǿǎ ǳǎŜǊǎ ǘƻ Ŝŀǎƛƭȅ ŎƻƴŦƛƎǳǊŜΣ ƳƻƴƛǘƻǊ ŀƴŘ 

ŎƻƴǘǊƻƭ ǘƘŜ ƳƻŘǳƭŜ ŦǊƻƳ ŀ ǊŜƳƻǘŜ ƭƻŎŀǘƛƻƴ ǳǎƛƴƎ ŀ ǿŜō 

ōǊƻǿǎŜǊΦ 

 

 

2. {ǳǇǇƻǊǘ aƻŘōǳǎ ¢/tκ¦5tΣ av¢¢Σ {bat tǊƻǘƻŎƻƭǎ 

¢ƘŜ aƻŘōǳǎ ¢/tΣ aƻŘōǳǎ ¦5t ǎƭŀǾŜ ŦǳƴŎǘƛƻƴ ƻƴ ǘƘŜ 

9ǘƘŜǊƴŜǘ ǇƻǊǘ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ǇǊƻǾƛŘŜ Řŀǘŀ ǘƻ ǊŜƳƻǘŜ {/!5! ǎƻŦǘǿŀǊŜΦ !ƭƭ 5Lκ5h ƳƻŘǳƭŜǎ 

ŀƴŘ ǎƻƳŜ ƻŦ !Lκ!h ƳƻŘǳƭŜǎ ǎǳǇǇƻǊǘ av¢¢ ŀƴŘ {bat ±нŎ ǇǊƻǘƻŎƻƭǎΦ 

 

 

3. Lκh tŀƛǊ /ƻƴƴŜŎǘƛƻƴ όtǳǎƘ ŀƴŘ tǳƭƭύ 

¢Ƙƛǎ ŦǳƴŎǘƛƻƴ ƛǎ ǳǎŜŘ ǘƻ ŎǊŜŀǘŜ ŀ 5L ǘƻ 5h ǇŀƛǊ ǘƘǊƻǳƎƘ 

ǘƘŜ 9ǘƘŜǊƴŜǘΦ hƴŎŜ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƛǎ ŎƻƳǇƭŜǘŜŘΣ 

9¢-ннлл ƳƻŘǳƭŜ Ŏŀƴ Ŏƻƴǘƛƴǳƻǳǎƭȅ Ǉǳƭƭ ǘƘŜ ǎǘŀǘǳǎ ƻŦ 

ǊŜƳƻǘŜ 5L ŘŜǾƛŎŜ ǳǎƛƴƎ ǘƘŜ aƻŘōǳǎ ¢/t ǇǊƻǘƻŎƻƭ ŀƴŘ 

ǘƘŜƴ ǿǊƛǘŜ ǘƻ ƭƻŎŀƭ 5h ŎƘŀƴƴŜƭǎ ƛƴ ǘƘŜ ōŀŎƪƎǊƻǳƴŘΦ 

 

 

 

4. {ƭƛƳ-¢ȅǇŜ IƻǳǎƛƴƎ 

The ET-2200 modules are slim-type housing with about 3.3 cm in width. Compared with the 

palm-size module that has about 7 cm in width, more slim-type ET-2200 modules can be installed 

on the same DIN-Rail space.  

 

 

 

 

 

 

 

 

  

оΦо ŎƳ т ŎƳ 



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -у - 

 

5. .ǳƛƭǘ-ƛƴ aǳƭǘƛ-ŦǳƴŎǘƛƻƴ Lκh 

ü !ƭƭ 5ƛƎƛǘŀƭ hǳǘǇǳǘ ƳƻŘǳƭŜǎ ǇǊƻǾƛŘŜΥ 

 ̧ ! tƻǿŜǊ-ƻƴ ±ŀƭǳŜΥ hƴ ōƻƻǘ ǳǇΣ ǘƘŜ ŘƛƎƛǘŀƭ ƻǳǘǇǳǘ ǾŀƭǳŜ ƛǎ ǎŜǘ ŀǎ ǘƘŜ tƻǿŜǊ-ƻƴ ǾŀƭǳŜΦ 

 ̧ ! {ŀŦŜ ±ŀƭǳŜΥ LŦ aƻŘōǳǎ ¢/t ŎƻƳƳǳƴƛŎŀǘƛƻƴ ƛǎ ƭƻǎǘ ŦƻǊ ŀ ŎŜǊǘŀƛƴ ǇŜǊƛƻŘΣ ǘƘŜ ŘƛƎƛǘŀƭ ƻǳǘǇǳǘ 

ǾŀƭǳŜ ǿƛƭƭ ōŜ ǎŜǘ ŀǎ ǘƘŜ ǳǎŜǊ-ŘŜŦƛƴŜŘ ǎŀŦŜ ǾŀƭǳŜΦ 

 ̧ ! t²a CǳƴŎǘƛƻƴΥ ¢ƘŜ ŘƛƎƛǘŀƭ ƻǳǘǇǳǘ ŎƘŀƴƴŜƭǎ ǎǳǇǇƻǊǘ t²a όǇǳƭǎŜ ƎŜƴŜǊŀǘƛƻƴύ ŦǳƴŎǘƛƻƴ 

ǘƘŀǘ Ŏŀƴ ōŜ ŎƻƴŦƛƎǳǊŜŘ ǿƛǘƘ ŘƛŦŦŜǊŜƴǘ ŦǊŜǉǳŜƴŎȅ όмлл IȊ aŀȄΦύ ŀƴŘ ŘƛŦŦŜǊŜƴǘ Řǳǘȅ ŎȅŎƭŜ ŦƻǊ 

ŜŀŎƘ ŎƘŀƴƴŜƭΦ ¢ƘŜ ǘŜǊƳ άIƛƎƘ 5ǳǘȅ /ȅŎƭŜέ ŘŜǎŎǊƛōŜǎ ǘƘŜ ŘǳǊŀǘƛƻƴ ƻŦ ϥƻƴϥ ǘƛƳŜ ƛƴ ǇǊƻǇƻǊǘƛƻƴ 

ǘƻ ǘƘŜ ǊŜƎǳƭŀǊ ƛƴǘŜǊǾŀƭ ƻǊ ϥǇŜǊƛƻŘϥ ƻŦ ǘƛƳŜΦ {ƛƳƛƭŀǊƭȅΣ ǘƘŜ ǘŜǊƳ ά[ƻǿ 5ǳǘȅ /ȅŎƭŜέ ŎƻǊǊŜǎǇƻƴŘǎ 

ǘƻ ǘƘŜ ŘǳǊŀǘƛƻƴ ƻŦ ǘƘŜ ϥƻŦŦϥ ǘƛƳŜΦ /ƻƴǎŜǉǳŜƴǘƭȅΣ ƛǘ ƛǎ ƴƻǘ ƴŜŎŜǎǎŀǊȅ ǘƻ ƪŜŜǇ ǎǿƛǘŎƘƛƴƎ ŦǊƻƳ 

hb ǘƻ hCC ŦǊƻƳ ŀ ǊŜƳƻǘŜ ŎƻƴǘǊƻƭƭŜǊΦ Lƴ ǘƘƛǎ ǿŀȅΣ ǘƘŜ 9¢-ннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜ ǊŜŘǳŎŜǎ ǘƘŜ 

ŎƻƳǇƭŜȄƛǘȅ ǊŜǉǳƛǊŜŘ ŦƻǊ ǘƘŜ ŎƻƴǘǊƻƭ ǎȅǎǘŜƳ ŀƴŘ ŜƴƘŀƴŎŜǎ ǘƛƳƛƴƎ ŀŎŎǳǊŀŎȅΦ  

bƻǘŜΥ  .ŜŎŀǳǎŜ ƻŦ ǘƘŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ǘƘŜ ǊŜƭŀȅ ŦǳƴŎǘƛƻƴǎΣ ƛǘ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘ ǘƘŀǘ ǘƘŜ 

t²a ƻƴ ƳƻŘǳƭŜǎ ǿƛǘƘ ǊŜƭŀȅ ŦǳƴŎǘƛƻƴǎ ƛǎ ƴƻǘ ǳǎŜŘ ŦƻǊ ŜȄǘŜƴŘŜŘ ǇŜǊƛƻŘǎ ƻŦ ǘƛƳŜΦ 

 

ü !ƭƭ 5ƛƎƛǘŀƭ LƴǇǳǘ ƳƻŘǳƭŜǎ ǇǊƻǾƛŘŜΥ 

 ̧ 5ƛƎƛǘŀƭ ƛƴǇǳǘ ŎƘŀƴƴŜƭǎ ǘƘŀǘ Ŏŀƴ ŀƭǎƻ ōŜ ǳǎŜŘ ŀǎ он-ōƛǘ ƘƛƎƘ ǎǇŜŜŘ όо ƪIȊύ ŎƻǳƴǘŜǊǎΦ 

 ̧ IƛƎƘκ[ƻǿ [ŀǘŎƘŜŘ {ǘŀǘǳǎ /ƻƳƳŀƴŘǎΥ ¢ƘŜ ƳƻŘǳƭŜǎ ǇǊƻǾƛŘŜ ŎƻƳƳŀƴŘǎ ǘƻ ǊŜŀŘ ǘƘŜ ǎǘŀǘǳǎ 

ƻŦ ŀƴȅ ŘƛƎƛǘŀƭ ƛƴǇǳǘ ŎƘŀƴƴŜƭǎ ǘƘŀǘ ŀǊŜ ƭŀǘŎƘŜŘ ƘƛƎƘ ƻǊ ƭŀǘŎƘŜŘ ƭƻǿΦ ¢ƘŜ ŦƻƭƭƻǿƛƴƎ ƛǎ ŀƴ 

ŜȄŀƳǇƭŜ ǘƘŀǘ ǎƘƻǿǎ ǘƘŜ ǳǎŜŦǳƭƴŜǎǎ ƻŦ ǘƘŜ ƭŀǘŎƘŜŘ ŘƛƎƛǘŀƭ 

ƛƴǇǳǘΦ LŦ ǿŜ ǿƛǎƘ ǘƻ ǊŜŀŘ ŀ ƪŜȅ ǎǘǊƻƪŜ ŦǊƻƳ ŀ ƪŜȅ ǎǿƛǘŎƘ 

ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ŘƛƎƛǘŀƭ ƛƴǇǳǘ ŎƘŀƴƴŜƭ ƻŦ ŀ ƳƻŘǳƭŜΣ ǘƘŜ 

ƛƴǇǳǘ ǎƛƎƴŀƭ ƻŦ ǘƘŜ ƪŜȅ ǎǘǊƻƪŜ ƛǎ ŀ ǇǳƭǎŜ ǎƛƎƴŀƭ ŀǎ ǎƘƻǿƴ ƛƴ 

ǘƘŜ ŦƛƎǳǊŜΦ 

 

LŦ ǿŜ Ƨǳǎǘ ǳǎŜ ǘƘŜ ǊŜŀŘ ŘƛƎƛǘŀƭ ƛƴǇǳǘ ǎǘŀǘǳǎ ŎƻƳƳŀƴŘ ǘƻ ǊŜŀŘ ǘƘŜ ǎƛƎƴŀƭ ŀƴŘ ǿŜ Ŏŀƴƴƻǘ 

ǎŜƴŘ ǘƘŜ ŎƻƳƳŀƴŘ ŘǳǊƛƴƎ ǘƘŜ . ǇŜǊƛƻŘ ŘǳŜ ǘƻ ǎƻƳŜ ǊŜŀǎƻƴǎΣ ǘƘŜƴ ǿŜ ǿƛƭƭ ƭƻǎŜ ǘƘŜ ƪŜȅ 

ǎǘǊƻƪŜ ƛƴŦƻǊƳŀǘƛƻƴΦ IƻǿŜǾŜǊΣ ǿƛǘƘ ǘƘŜ ǊŜŀŘ ƭŀǘŎƘŜŘ ŘƛƎƛǘŀƭ ƛƴǇǳǘ ŎƻƳƳŀƴŘΣ ǿŜ Ŏŀƴ ǎǘƛƭƭ ƎŜǘ 

ǘƘŜ ƪŜȅ ǎǘǊƻƪŜ ƛƴŦƻǊƳŀǘƛƻƴ ŜǾŜƴ ǿŜ ŀǊŜ ƴƻǘ ŀōƭŜ ǘƻ ǎŜƴŘ ŎƻƳƳŀƴŘ ƛƴ . ǇŜǊƛƻŘΦ 

 

 ̧ CǊŜǉǳŜƴŎȅ aŜŀǎǳǊŜƳŜƴǘΥ  

9¢-ннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜǎ ŀƭǎƻ ǇǊƻǾƛŘŜ ŀ ŦǊŜǉǳŜƴŎȅ ƳŜŀǎǳǊŜƳŜƴǘ ŦǳƴŎǘƛƻƴ ǘƘŀǘ ǊŜǘǊƛŜǾŜǎ 

ǘƘŜ ŘƛƎƛǘŀƭ ƛƴǇǳǘ ŎƻǳƴǘŜǊ ǾŀƭǳŜ ŀǘ ǎǇŜŎƛŦƛŎ ǘƛƳŜǎ ŀƴŘ ŎŀƭŎǳƭŀǘŜǎ ǘƘŜ ŦǊŜǉǳŜƴŎȅΦ ǊŀǘƘŜǊ ǘƘŀƴ 

ǇƻƭƭƛƴƎ Ǿƛŀ ŀ ǊŜƳƻǘŜ ƘƻǎǘΣ ǘƘŜ 9¢-ннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜǎ Ŏŀƴ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ŦǊŜǉǳŜƴŎȅ 

ŘƛǊŜŎǘƭȅΣ ǊŜŘǳŎƛƴƎ ǘƘŜ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ŘŜƭŀȅ ŎŀǳǎŜŘ ōȅ ǘǿƻ ŜƴŘǎ ŀƴŘ ŀƭǎƻ 

ƛƳǇǊƻǾŜǎ ǘƘŜ ŀŎŎǳǊŀŎȅ ƻŦ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ƳŜŀǎǳǊŜƳŜƴǘΦ Lƴ ƻǊŘŜǊ ǘƻ ŀǇǇƭȅƛƴƎ ŦƻǊ 

ƳƻǊŜ ŀǇǇƭƛŎŀǘƛƻƴǎΣ ǘƘƛǎ ƳƻŘǳƭŜ ǇǊƻǾƛŘŜǎ о ǎŎŀƴ ƳƻŘŜǎ ŀƴŘ п ƳƻǾƛƴƎ ŀǾŜǊŀƎŜ ƳŜǘƘƻŘǎ ŦƻǊ 

ǳǎŜǊ ǘƻ ǎŜƭŜŎǘ ǘƘŜ ōŜǎǘ ǿŀȅ ƛƴ ǘƘŜƛǊ ŀǇǇƭƛŎŀǘƛƻƴǎΦ  
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ü 5Lh {ȅƴŎƘǊƻƴƛȊŀǘƛƻƴόaƛǊǊƻǊ [ƻŎŀƭ 5L ǘƻ 5hύΥ 9¢-ннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜǎ ŀƭǎƻ ǇǊƻǾƛŘŜ ŀ 5Lh 

ǎȅƴŎƘǊƻƴƛȊŀǘƛƻƴ ŦǳƴŎǘƛƻƴΦ ¢ƘŜ 5Lh ǎȅƴŎƘǊƻƴƛȊŀǘƛƻƴ ƛǎ ŘƛǾƛŘŜŘ ƛƴǘƻ ǘƘǊŜŜ ƳƻŘŜǎΥ [ŜǾŜƭ {ȅƴŎΣ 

wƛǎƛƴƎ !ŎǘƛǾŜ ŀƴŘ CŀƭƭƛƴƎ !ŎǘƛǾŜΦ 
 

 ̧ [ŜǾŜƭ {ȅƴŎ ό5h Ґ 5Lύ aƻŘŜΥ ¢ƘŜ synchronization operation in DI and DO. 

 

 

 

 

 

 

 ̧ wƛǎƛƴƎ !ŎǘƛǾŜ ό5h Ґ hbύ aƻŘŜΥ When the specified DI state from OFF to ON, the 

corresponding DO will be set to ON. 

 

 

 

 

 

 

 ̧ CŀƭƭƛƴƎ !ŎǘƛǾŜ ό5h Ґ hbύ aƻŘŜΥ When the specified DI state from ON to OFF, the 

corresponding DO will be set to ON. 

 

 

 

 

 

 

6. .ǳƛƭǘ-ƛƴ 5ǳŀƭ ²ŀǘŎƘŘƻƎ 

¢ƘŜ 5ǳŀƭ ²ŀǘŎƘŘƻƎ Ŏƻƴǎƛǎǘǎ ƻŦ ŀ /t¦ ²ŀǘŎƘŘƻƎ όŦƻǊ ƘŀǊŘǿŀǊŜ ŦǳƴŎǘƛƻƴǎύ ŀƴŘ ŀ  

Iƻǎǘ ²ŀǘŎƘŘƻƎ όŦƻǊ ǎƻŦǘǿŀǊŜ ŦǳƴŎǘƛƻƴǎύΦ 

ü /t¦ ²ŀǘŎƘŘƻƎ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǊŜǎŜǘǎ ƛǘ-ǎŜƭŦ ǿƘŜƴ ǘƘŜ ōǳƛƭǘ-ƛƴ 

ŦƛǊƳǿŀǊŜ Ǌǳƴǎ ŀōƴƻǊƳŀƭƭȅΦ 

ü Iƻǎǘ ²ŀǘŎƘŘƻƎ ǎŜǘ ǘƘŜ ŘƛƎƛǘŀƭ ƻǳǘǇǳǘ ǿƛǘƘ ǇǊŜŘŜŦƛƴŜŘ ǎŀŦŜ-ǾŀƭǳŜ 

ǿƘŜƴ ǘƘŜǊŜ ƛǎ ƴƻ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ōŜǘǿŜŜƴ ǘƘŜ ƳƻŘǳƭŜ ŀƴŘ Ƙƻǎǘ 

όt/ ƻǊ t[/ύ ƻǾŜǊ ŀ ǇŜǊƛƻŘ ƻŦ ǘƛƳŜ ό²ŀǘŎƘŘƻƎ ǘƛƳŜƻǳǘύΦ 

  

5L 

5h 

5L 

5h 

5L 

5h 
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/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -мл - 

 

 

7. 5ŀƛǎȅ-ŎƘŀƛƴ 9ǘƘŜǊƴŜǘ /ŀōƭƛƴƎ 

¢ƘŜ 9¢-ннлл Ƙŀǎ ŀ ōǳƛƭǘ-ƛƴ ǘǿƻ-ǇƻǊǘ 9ǘƘŜǊƴŜǘ ǎǿƛǘŎƘ ǘƻ ƛƳǇƭŜƳŜƴǘ Řŀƛǎȅ-ŎƘŀƛƴ ǘƻǇƻƭƻƎȅΦ ¢ƘŜ 

ŎŀōƭƛƴƎ ƛǎ ƳǳŎƘ ŜŀǎƛŜǊ ŀƴŘ ǘƻǘŀƭ Ŏƻǎǘǎ ƻŦ ŎŀōƭŜ ŀƴŘ ǎǿƛǘŎƘ ŀǊŜ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ǊŜŘǳŎŜŘΦ 

 

 

 

 

 

 

 

 

 

 

8. [!b .ȅǇŀǎǎ 

[!b .ȅǇŀǎǎ ŦŜŀǘǳǊŜ ƎǳŀǊŀƴǘŜŜǎ ǘƘŜ 9ǘƘŜǊƴŜǘ 

ŎƻƳƳǳƴƛŎŀǘƛƻƴΦ Lǘ ǿƛƭƭ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŀŎǘƛǾŜ ǘƻ 

ŎƻƴǘƛƴǳŜ ǘƘŜ ƴŜǘǿƻǊƪ ǘǊŀŦŦƛŎ ǿƘŜƴ ǘƘŜ 9¢-ннлл ƭƻǎŜǎ 

ƛǘǎ ǇƻǿŜǊΦ 

 

 

 

 

9. IƛƎƘƭȅ wŜƭƛŀōƭŜ ¦ƴŘŜǊ IŀǊǎƘ 9ƴǾƛǊƻƴƳŜƴǘ 

 ̧ ²ƛŘŜ hǇŜǊŀǘƛƴƎ ¢ŜƳǇŜǊŀǘǳǊŜ wŀƴƎŜΥ -нр Ϥ Ҍтрϲ/  

 ̧ {ǘƻǊŀƎŜ ¢ŜƳǇŜǊŀǘǳǊŜΥ -пл Ϥ Ҍулϲ/ 

 ̧ IǳƳƛŘƛǘȅ мл Ϥ фл҈ wI όbƻƴ-ŎƻƴŘŜƴǎƛƴƎύ 
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/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -мм - 

 

1.3 !ǇǇƭƛŎŀǘƛƻƴ 
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/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -мн - 

 

2. IŀǊŘǿŀǊŜ LƴŦƻǊƳŀǘƛƻƴ 

2.1 !ǇǇŜŀǊŀƴŎŜ 

¢ƘŜ ŦǊƻƴǘ ǇŀƴŜƭ ŀƴŘ ǘƻǇ ǇŀƴŜƭ ƻŦ ǘƘŜ 9¢-ннлл ƳƻŘǳƭŜ Ŏƻƴǘŀƛƴ ǘƘŜ Lκh ŎƻƴƴŜŎǘƻǊΣ [95ǎΣ 9ǘƘŜǊƴŜǘ 

tƻǊǘ ŀƴŘ ǇƻǿŜǊ ŎƻƴƴŜŎǘƻǊΦ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ̧ t²w [95 LƴŘƛŎŀǘƻǊ 

hƴŎŜ ǇƻǿŜǊ ƛǎ ǎǳǇǇƭƛŜŘ ǘƻ ǘƘŜ 9¢-ннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜΣ ǘƘŜ ǎȅǎǘŜƳ [95 ƛƴŘƛŎŀǘƻǊ ǿƛƭƭ ƛƭƭǳƳƛƴŀǘŜΦ 

 ̧ Lκh LƴŘƛŎŀǘƻǊ 

¢ƘŜ ŜȄŀŎǘ ŘŜǎƛƎƴ ŀƴŘ ŦǳƴŎǘƛƻƴŀƭƛǘȅ ŘŜǇŜƴŘǎ ƻƴ ǘƘŜ ƳƻŘǳƭŜ ǘȅǇŜ ǿƘƛŎƘ ƛƴŘƛŎŀǘŜǎ ǘƘŜ Lκh ǎǘŀǘǳǎΦ 

 

 

CǊƻƴǘ tŀƴŜƭ 

t²w [95 LƴŘƛŎŀǘƻǊ 

Lκh LƴŘƛŎŀǘƻǊ 

5Lκ5h aƻŘǳƭŜ !L aƻŘǳƭŜ 

Lκh /ƻƴƴŜŎǘƻǊ 
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/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -мо - 

 

 ̧ Lκh /ƻƴƴŜŎǘƻǊ 

CƻǊ ƳƻǊŜ ŘŜǘŀƛƭŜŘ ƛƴŦƻǊƳŀǘƛƻƴ ǊŜƎŀǊŘƛƴƎ ǘƘŜ Ǉƛƴ ŀǎǎƛƎƴƳŜƴǘǎ ŦƻǊ ǘƘŜ Lκh ŎƻƴƴŜŎǘƻǊΣ ǊŜŦŜǊ ǘƻ 

{ŜŎǘƛƻƴ нΦо άtƛƴ !ǎǎƛƎƴƳŜƴǘǎέΦ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 ̧ 5/ tƻǿŜǊ LƴǇǳǘ /ƻƴƴŜŎǘƻǊ 

¢ƘŜ ŘŜŦƛƴƛǘƛƻƴ ŦƻǊ άҌ±ǎέ ŀƴŘ άDb5έ ŦƻǊ ǳǎŜ ŀǎ ǘƘŜ ǇƻǿŜǊ ǎǳǇǇƭȅ ŀǇǇƭƛŜǎ ǘƻ ŀƭƭ ǘȅǇŜǎ ƻŦ 

9¢-ннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜΦ  

 

¢ƘŜ ǾŀƭƛŘ ǇƻǿŜǊ ǾƻƭǘŀƎŜ ǊŀƴƎŜ ƛǎ ŦǊƻƳ Ҍмл ǘƻ Ҍол ±5/ ƻǊ Ҍмл ǘƻ Ҍпу ±5/Φ  

όwŜŦŜǊ ǘƻ {ŜŎǘƛƻƴ нΦнΦмύ 

 

 

¢ƘŜ ŘŜŦƛƴƛǘƛƻƴ ŦƻǊ άCΦDΦέ όCǊŀƳŜ DǊƻǳƴŘύΥ 

9ƭŜŎǘǊƻƴƛŎ ŎƛǊŎǳƛǘǎ ŀǊŜ Ŏƻƴǎǘŀƴǘƭȅ ǾǳƭƴŜǊŀōƭŜ ǘƻ 9ƭŜŎǘǊƻǎǘŀǘƛŎ 5ƛǎŎƘŀǊƎŜ ό9{5ύΣ ǿƘƛŎƘ ōŜŎƻƳŜǎ 

ǿƻǊǎŜ ƛƴ ŀ ŎƻƴǘƛƴŜƴǘŀƭ ŎƭƛƳŀǘŜ ŀǊŜŀΦ 9¢-ннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜ ŦŜŀǘǳǊŜ ŀ ƴŜǿ ŘŜǎƛƎƴ ŦƻǊ ǘƘŜ 

ŦǊŀƳŜ ƎǊƻǳƴŘΣ ǿƘƛŎƘ ǇǊƻǾƛŘŜǎ ŀ ǇŀǘƘ ǘƘŀǘ ōȅǇŀǎǎŜǎ 9{5Σ resulting in an enhanced ESD 

protection capability ŀƴŘ ŜƴǎǳǊƛƴƎ ǘƘŀǘ ǘƘŜ ƳƻŘǳƭŜ ƛǎ ƳƻǊŜ ǊŜƭƛŀōƭŜΦ 

  

¢ƻǇ tŀƴŜƭ 

5Lκ5h aƻŘǳƭŜ !L aƻŘǳƭŜ 

5/ tƻǿŜǊ LƴǇǳǘ 
/ƻƴƴŜŎǘƻǊ 

hǇŜǊŀǘƛƴƎ aƻŘŜ {ǿƛǘŎƘ 

н-ǇƻǊǘ  
9ǘƘŜǊƴŜǘ {ǿƛǘŎƘ 

hǇŜǊŀǘƛƴƎ 
aƻŘŜ {ǿƛǘŎƘ 

IƻǳǎƛƴƎ aŜǘŀƭ 
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 ̧ hǇŜǊŀǘƛƴƎ aƻŘŜ {ǿƛǘŎƘ 

Lƴƛǘ aƻŘŜΥ Use factory default settings for troubleshooting. 

wǳƴ aƻŘŜΥUse customer settings for normal operations. 

The operating mode switch is set to the άwǳƴέ position by default. Refer to Section 3.1 

ά/ƻƴŦƛƎǳǊƛƴƎ ǘƘŜ .ƻƻǘ aƻŘŜϦ for more information. 

 ̧ н-tƻǊǘ 9ǘƘŜǊƴŜǘ {ǿƛǘŎƘ 

¢ƘŜ 9¢-ннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜǎ ŀǊŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ǘǿƻ wW-пр млκмлл .ŀǎŜ-¢· 9ǘƘŜǊƴŜǘ ǎǿƛǘŎƘ ǇƻǊǘǎΦ 

²ƘŜƴ ŀƴ 9ǘƘŜǊƴŜǘ ƭƛƴƪ ƛǎ ŘŜǘŜŎǘŜŘ ŀƴŘ ŀƴ 9ǘƘŜǊƴŜǘ ǇŀŎƪŜǘ ƛǎ ǊŜŎŜƛǾŜŘΣ ǘƘŜ DǊŜŜƴ [95 ƛƴŘƛŎŀǘƻǊ 

ŀƴŘ ǘƘŜ ̧Ŝƭƭƻǿ [95 ƛƴŘƛŎŀǘƻǊ ǿƛƭƭ ōŜ ƛƭƭǳƳƛƴŀǘŜŘΦ 
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2.2 {ǇŜŎƛŦƛŎŀǘƛƻƴ 

2.2.1 {ȅǎǘŜƳ {ǇŜŎƛŦƛŎŀǘƛƻƴ ό5Lhύ 

Model ET-2242U ET-2255U 
ET-2242-32/  
PET-2242-32 

ET-2251-32/  
PET-2251-32 

ET-2255-32/  
PET-2255-32 

ET-2261-16 

Software 

Built-in Web Server Yes 

CPU Module 

CPU 32-bit ARM 

Watchdog Timer Module, Communication (Programmable) 

Isolation 

2-way Isolation Ethernet: 1500 VDC,  I/O: 3000 VDC 

EMS Protection 

EFT (IEC 61000-4-4) ±4 kV for Power Line 

ESD (IEC 61000-4-2) 
±8 kV Contact for Each Terminal 

±16 kV Air for Random Point 

Surge (IEC 61000-4-5) ±2 kV for Power Line ±3 kV for Power Line 

LED Indicators 

Status Run, Ethernet, I/O (PoE only for PET series) 

Ethernet 

Ports 2 x RJ-45, 10/100 Base-TX, Switch Ports 

PoE Yes (only for PET series) 

LAN bypass Yes 

Security Password and IP Filter 

Protocol Modbus TCP, Modbus UDP, MQTT, and SNMP 

Power 

Reverse Polarity Protection Yes 

Consumption (max.) нΦс ² нΦт ² оΦт²κпΦн² оΦм²κоΦс² оΦс²κпΦм² пΦтм ² 

Powered from PoE IEEE 802.3af, Class1 (only for PET series) 

Powered from Terminal Block +10 to +48 VDC 

Mechanical 

Casing Plastic 

Dimensions (W x L x H, mm) 33 x 126 x 108  31 x 157 x 126 

Installation DIN-Rail mounting 

Environment 

Operating Temperature -25 to +75 °C 

Storage Temperature -40 to +80 °C 

Humidity 10 to 90% RH, Non-condensing 
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Model 
ET-2242 

PET-2242 

ET-2251 

PET-2251 

ET-2254(P) 

PET- 2254(P) 

ET-2255 

PET-2255 

ET-2260 

PET-2260 

ET-2261 ET-2268 

Software 

Built-in Web Server Yes 

CPU Module 

CPU 32-bit ARM 

Watchdog Timer Module, Communication (Programmable) 

Isolation 

2-way Isolation Ethernet: 1500 VDC,  I/O: 3000 VDC 

EMS Protection 

EFT (IEC 61000-4-4) ±4 kV for Power Line 

ESD (IEC 61000-4-2) 
±8 kV Contact for Each Terminal 

±16 kV Air for Random Point 

Surge (IEC 61000-4-5) ±3 kV for Power Line 

LED Indicators 

Status Run, Ethernet, I/O (PoE only for PET series) 

Ethernet 

Ports 2 x RJ-45, 10/100 Base-TX, Switch Ports 

PoE Yes (only for PET series) 

LAN bypass Yes 

Security Password and IP Filter 

Protocol Modbus TCP, Modbus UDP, MQTT, and SNMP 

Power 

wŜǾŜǊǎŜ tƻƭŀǊƛǘȅ 
tǊƻǘŜŎǘƛƻƴ 

Yes 

Consumption όƳŀȄΦύ оΦм²κоΦс² нΦт²κнΦф² нΦт²κнΦф² оΦо²κоΦс² оΦо²κоΦс²  оΦо ²  оΦс ² 

Powered from PoE IEEE 802.3af, Class1 (only for PET series) 

Powered from Terminal 
Block 

+10 ~ +30 VDC (PET series: +10 ~ +48 VDC) 

Mechanical 

Casing Plastic 

Dimensions (mm) 33 x 126 x 108 (W x L x H)  

Installation DIN-Rail mounting 

Environment 

Operating Temperature -25 to +75 °C 

Storage Temperature -40 to +80 °C 

Humidity 10 to 90% RH, Non-condensing 
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2.2.2 {ȅǎǘŜƳ {ǇŜŎƛŦƛŎŀǘƛƻƴ ό!Lhύ 

Model ET-2224CI ET-2228CI ET-2217CI-4 ET-2217CI 
ET-2217 
PET-2217 

ET-2224 
PET-2224 

ET-2228 
PET-2228 

Software  

Built-in Web Server Yes 

Data Logger (records) - 480,000 320,000 - 

CPU Module  

CPU 32-bit ARM 

Watchdog Timer Module, Communication (Programmable) 

Isolation  

2-way Isolation 
Ethernet: 1500 VDC 

I/O: 2500 VDC I/O: 3000 VDC 

EMS Protection  

EFT (IEC 61000-4-4) ±4 kV for Power Line 

ESD (IEC 61000-4-2) 
±4 kV Contact for Each Terminal 

±8 kV Air for Random Point 

Surge (IEC 61000-4-5) ±2 kV for Power Line 

LED Indicators  

Status Run, Ethernet (PoE only for PET series) 

Ethernet  

Ports 2 x RJ-45, 10/100 Base-TX, Switch Ports 

PoE Yes (only for PET series) 

LAN bypass Yes 

Security Password and IP Filter 

Protocol Modbus TCP/UDP, MQTT ; SNMP is for (P)ET-2217/ 2224/2228 

Power  

Reverse Polarity Protection Yes 

Consumption (max.) 6 W  5.4 W 
3.3W 
3.5W 

5W 
6.2W 

6W 
7.4W 

Powered from PoE 
PET-2217: IEEE 802.3af, Class1; PET-2224: IEEE 802.3af, Class2 ;  

PET-2228: IEEE 802.3af, Class3 

Powered from Terminal 
Block 

+10 to +48 VDC 

Mechanical  

Casing Metal 

Dimensions (mm, W x L x H) 33 x 176 x 129 33 x 127 x 117 33 x 126 x 117 

Installation DIN-Rail mounting /Wall mounting (Optional ASO-0015) 

Ingress Protection Rating - IP30 - 

Environment  

Operating Temperature -25 to +75 °C 

Storage Temperature -40 to +80 °C 

Humidity 10 to 90% RH, Non-condensing 
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2.2.3 5Lκ5h {ǇŜŎƛŦƛŎŀǘƛƻƴ 

όtύ9¢-ннпнΣ όtύ9¢-ннпн-онΣ 9¢-ннпн¦ 

aƻŘŜƭ 
9¢-ннпн 
t9¢-ннпн 

9¢-ннпн-он 
t9¢-ннпн-он 

9¢-ннпн¦ 

5ƛƎƛǘŀƭ hǳǘǇǳǘ 

/ƘŀƴƴŜƭǎ 16 32 16 

¢ȅǇŜ Open collector Push-Pull 

{ƛƴƪκ{ƻǳǊŎŜ όbtbκtbtύ Sink Sink/Source 

[ƻŀŘ ±ƻƭǘŀƎŜ +3.5 to +50 VDC +3.5 to +80 VDC 

[ƻŀŘ /ǳǊǊŜƴǘ 650 mA/channel 600 mA/channel 500 mA/channel 

hǾŜǊǾƻƭǘŀƎŜ tǊƻǘŜŎǘƛƻƴ +60 VDC - 

hǾŜǊƭƻŀŘ tǊƻǘŜŎǘƛƻƴ 1.4 A (with short-circuit protection) - 

{ƘƻǊǘ /ƛǊŎǳƛǘ tǊƻǘŜŎǘƛƻƴ Yes 

tƻǿŜǊ-ƻƴ ±ŀƭǳŜ Programmable 

{ŀŦŜ ±ŀƭǳŜ Programmable 

 
 

όtύ9¢-ннрмΣ όtύ9¢-ннрм-он 

aƻŘŜƭ 
9¢-ннрм 
t9¢-ннрм 

9¢-ннрм-он 
t9¢-ннрм-он 

5ƛƎƛǘŀƭ hǳǘǇǳǘ 

/ƘŀƴƴŜƭǎ 16 32 

¢ȅǇŜ Dry Contact / Wet Contact 

{ƛƴƪκ{ƻǳǊŎŜ όbtbκtbtύ Dry: Source   Wet: Sink/Source 

hb ±ƻƭǘŀƎŜ [ŜǾŜƭ Dry: Close to GND Wet: +5 to +50 VDC 

hCC ±ƻƭǘŀƎŜ [ŜǾŜƭ 5ǊȅΥ hǇŜƴ   ²ŜǘΥ Ҍм ±5/ όƳŀȄΦύ 

aŀȄΦ /ƻǳƴǘǎ 4,294,967,295 (32-bit) 

CǊŜǉǳŜƴŎȅ 3 kHz 

LƴǇǳǘ LƳǇŜŘŀƴŎŜ тΦр ƪʍ 

hǾŜǊǾƻƭǘŀƎŜ tǊƻǘŜŎǘƛƻƴ +70 ±5/ 

[ƻǿ tŀǎǎ CƛƭǘŜǊ 1 to 6500 ms (0.08 Hz to 500 Hz) 
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9¢-ннрпΣ 9¢-ннрпt 

aƻŘŜƭ 9¢-ннрп 9¢-ннрпt 

¦ƴƛǾŜǊǎŀƭ Lκh 

5Lκ5h Using as a DI or DO channel by the wire connection 

Lκh /ƘŀƴƴŜƭǎ 16 

5ƛƎƛǘŀƭ LƴǇǳǘκ/ƻǳƴǘŜǊ 

¢ȅǇŜ Dry Contact 

{ƛƴƪκ{ƻǳǊŎŜ όbtbκtbtύ Source 

hb ±ƻƭǘŀƎŜ [ŜǾŜƭ Close to GND 

hCC ±ƻƭǘŀƎŜ [ŜǾŜƭ Open 

aŀȄΦ /ƻǳƴǘǎ 4,294,967,295 (32-bit) 

CǊŜǉǳŜƴŎȅ 3 kHz 2.5 kHz 

LƴǇǳǘ LƳǇŜŘŀƴŎŜ о ƪʍ тΦр ƪʍ 

[ƻǿ tŀǎǎ CƛƭǘŜǊ 1 ~ 6500 ms (0.08 Hz ~ 500 Hz) 

5ƛƎƛǘŀƭ hǳǘǇǳǘ 

¢ȅǇŜ Open-collector 

{ƛƴƪκ{ƻǳǊŎŜ όbtbκtbtύ Sink 

[ƻŀŘ ±ƻƭǘŀƎŜ +5 to +30 VDC +5 to +50 VDC 

[ƻŀŘ /ǳǊǊŜƴǘ 100 mA/channel 350 mA/channel 

{ƘƻǊǘ /ƛǊŎǳƛǘ tǊƻǘŜŎǘƛƻƴ - Yes 

tƻǿŜǊ-ƻƴ ±ŀƭǳŜ Programmable 

{ŀŦŜ ±ŀƭǳŜ Programmable 

 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -нл - 

 

 

όtύ9¢-ннррΣ όtύ9¢-ннрр-онΣ 9¢-ннрр¦ 

aƻŘŜƭ 
9¢-ннрр 
t9¢-ннрр 

9¢-ннрр-он 
t9¢-ннрр-он 

9¢-ннрр¦ 

5ƛƎƛǘŀƭ LƴǇǳǘκ/ƻǳƴǘŜǊ 

/ƘŀƴƴŜƭǎ 8 16 8 

¢ȅǇŜ Dry Contact / Wet Contact 

{ƛƴƪκ{ƻǳǊŎŜ όbtbκtbtύ Dry: Source   Wet: Sink/Source 

hb ±ƻƭǘŀƎŜ [ŜǾŜƭ Dry: Close to GND  Wet: +5 to +50 VDC 

hCC ±ƻƭǘŀƎŜ [ŜǾŜƭ Dry: Open    Wet: +1 VDC (max.) 

aŀȄΦ /ƻǳƴǘ 4,294,967,295 (32-bit) 

CǊŜǉǳŜƴŎȅ 3 kHz 

LƴǇǳǘ LƳǇŜŘŀƴŎŜ тΦр ƪʍ 

hǾŜǊǾƻƭǘŀƎŜ tǊƻǘŜŎǘƛƻƴ +70 VDC 

[ƻǿ tŀǎǎ CƛƭǘŜǊ 1 ~ 6500 ms (0.08 Hz ~ 500 Hz) 

5ƛƎƛǘŀƭ hǳǘǇǳǘ 

/ƘŀƴƴŜƭǎ 8 16 8 

¢ȅǇŜ Open Collector Push-Pull 

{ƛƴƪκ{ƻǳǊŎŜ όbtbκtbtύ Sink Sink/Source 

[ƻŀŘ ±ƻƭǘŀƎŜ +3.5 to +50 VDC +3.5 to +80 VDC 

aŀȄΦ [ƻŀŘ /ǳǊǊŜƴǘ 650 mA/channel 600 mA/channel 500 mA/channel 

hǾŜǊǾƻƭǘŀƎŜ tǊƻǘŜŎǘƛƻƴ +60 VDC - 

hǾŜǊƭƻŀŘ tǊƻǘŜŎǘƛƻƴ 1.4 A 
(with short-circuit protection) - 

{ƘƻǊǘ /ƛǊŎǳƛǘ tǊƻǘŜŎǘƛƻƴ Yes 

tƻǿŜǊ-ƻƴ ±ŀƭǳŜ Programmable 

{ŀŦŜ ±ŀƭǳŜ Programmable 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -нм - 

 

9¢-ннсл 

aƻŘŜƭ 9¢-ннсл 

5ƛƎƛǘŀƭ LƴǇǳǘκ/ƻǳƴǘŜǊ 

/ƘŀƴƴŜƭǎ 6 

¢ȅǇŜ Dry Contact / Wet Contact 

{ƛƴƪκ{ƻǳǊŎŜ όbtbκtbtύ Dry: Source   Wet: Sink/Source 

hƴ ±ƻƭǘŀƎŜ [ŜǾŜƭ Dry: Close to GND Wet: +5 to +50 VDC 

hŦŦ ±ƻƭǘŀƎŜ [ŜǾŜƭ Dry: Open   Wet: +3.5 VDC (max.) 

aŀȄΦ /ƻǳƴǘ 4,294,967,295 (32-bit) 

CǊŜǉǳŜƴŎȅ 3 kHz 

LƴǇǳǘ LƳǇŜŘŀƴŎŜ тΦр ƪʍ 

hǾŜǊǾƻƭǘŀƎŜ tǊƻǘŜŎǘƛƻƴ +70 VDC 

[ƻǿ tŀǎǎ CƛƭǘŜǊ 1 ~ 6500 ms (0.08 Hz ~ 500 Hz) 

wŜƭŀȅ hǳǘǇǳǘ 

/ƘŀƴƴŜƭǎ 6 

¢ȅǇŜ Power Relay, Form A (SPST N.O.) 

/ƻƴǘŀŎǘ wŀǘƛƴƎ 5 A @ 250 VAC/24 VDC (Resistive Load) 

hǇŜǊŀǘŜ ¢ƛƳŜ 10 ms (max.) 

wŜƭŜŀǎŜ ¢ƛƳŜ 5 ms (max.) 

9ƭŜŎǘǊƛŎŀƭ 9ƴŘǳǊŀƴŎŜ 105 ops. 

aŜŎƘŀƴƛŎŀƭ 9ƴŘǳǊŀƴŎŜ 2 × 107 ops. 

tƻǿŜǊ-ƻƴ ±ŀƭǳŜ Programmable 

{ŀŦŜ ±ŀƭǳŜ Programmable 

 

 

 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -нн - 

 

9¢-ннсмΣ 9¢-ннсм-мс 

aƻŘŜƭ 9¢-ннсм 9¢-ннсм-мс 

wŜƭŀȅ hǳǘǇǳǘ 

/ƘŀƴƴŜƭǎ 10 16 

¢ȅǇŜ Power Relay, Form A (SPST N.O.) 

/ƻƴǘŀŎǘ wŀǘƛƴƎ 5 A @ 250 VAC/24 VDC (Resistive Load) 

hǇŜǊŀǘŜ ¢ƛƳŜ 10 ms (max.) 

wŜƭŜŀǎŜ ¢ƛƳŜ 5 ms (max.) 

9ƭŜŎǘǊƛŎŀƭ 9ƴŘǳǊŀƴŎŜ 105 ops. 

aŜŎƘŀƴƛŎŀƭ 9ƴŘǳǊŀƴŎŜ 2 × 107 ops. 

tƻǿŜǊ-ƻƴ ±ŀƭǳŜ Programmable 

{ŀŦŜ ±ŀƭǳŜ Programmable 

 

 

 

9¢-ннсу 

aƻŘŜƭ 9¢-ннсу 

wŜƭŀȅ hǳǘǇǳǘ 

/ƘŀƴƴŜƭǎ 8 (Form A x 4, Form C x 4) 

wŜƭŀȅ ¢ȅǇŜ Signal Relay 

/ƻƴǘŀŎǘ aŀǘŜǊƛŀƭ  Siler Nickel, Gold-covered 

/ƻƴǘŀŎǘ wŀǘƛƴƎ 

2 A @ 30 VDC 

0.24 A @ 220 VDC 

0.25 A @ 250 VDC 

hǇŜǊŀǘŜ ¢ƛƳŜ 3 ms (typical) 

wŜƭŜŀǎŜ ¢ƛƳŜ 4 ms (typical) 

9ƭŜŎǘǊƛŎŀƭ 9ƴŘǳǊŀƴŎŜ 2 x 105 ops 

aŜŎƘŀƴƛŎŀƭ 9ƴŘǳǊŀƴŎŜ 108 ops 

{ǳǊƎŜ {ǘǊŜƴƎǘƘ 2000 VDC 

tƻǿŜǊ-ƻƴ ±ŀƭǳŜ Programmable 

{ŀŦŜ ±ŀƭǳŜ Programmable 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -но - 

 

2.2.4 !Lκ!h {ǇŜŎƛŦƛŎŀǘƛƻƴ 

9¢-ннмтΣ t9¢-ннмт 

 

Model 
ET-2217 
PET-2217 

Analog Input 

Channels  
8 Differential or 16 Single-ended 

(DIP switch selectable) 

Type Range  

Voltage ±150 mV, ±500 mV, ±1 V, ±2.5 V, ±5 V, ±10 V 

Current 
±20 mA, 0 ~ +20 mA, +4 ~ +20 mA  

(DIP switch selectable) 

Resolution 16-bit 

Accuracy 
Normal Mode ±0.1% of FSR 

Fast Mode ±0.5% of FSR 

Sampling Rate  
Normal Mode 20 Hz (total channels) 

Fast Mode 200 Hz (total channels) 

Input Impedancet 
Voltage: 2 Mʍ (Differential), 1 Mʍ (Single-ended) 

Current: 137 ʍ (Differential) 

Overvoltage Protection ҕнлл ±5/ 

Overcurrent Protection 120 ±5/  

Individual Channel Configuration Yes 

Channel-to-Channel Isolation - 

Open Wire Detection For 4 to 20 mA only 

 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -нп - 

 

 

9¢-ннмт/L-пΣ 9¢-ннмт/L 

 

Model ET-2217CI-4 ET-2217CI 

Analog Input 

Channels  4 Differential 8 Differential 

Type Range  
Voltage ±1 V, ±2.5 V, ±5 V, ±10 V 

Current 0 to 20mA, 4 to 20mA (Software Configurable ) 

Resolution 16-bit 

Accuracy 
Normal Mode ±0.1% of FSR 

Fast Mode ±0.5% of FSR 

Sampling Rate  
Normal Mode 10 Hz (per channel) 

Fast Mode 200 Hz (per channel) 

Input Impedancet Voltage: 20 Mʍ, Current: 135 ʍ 

Overvoltage Protection +120 ±5/ 

Overcurrent Protection 50 mA at 110 ±5/ όƳŀȄΦύ 

Individual Channel Configuration Yes 

Channel-to-Channel Isolation 3000 ±5/ 

Open Wire Detection For 4 to 20 mA only 

 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -нр - 

 

 

9¢-нннп/LΣ 9¢-ннну/L 

 

Model ET-2224CI ET-2228CI 

Analog Output 

Channels  4 Differential 8 Differential 

Type Range  
Voltage 0 to +5 VDC, ±5 VDC, 0 to +10 VDC, ±10 VDC 

Current 0 to 20mA, 4 to 20mA 

Resolution 12-bit 

Accuracy ±0.1% of FSR 

Short Circuit Protection Yes 

DA Output Response Time 10 ms per channel 

Programmable  
Output Slope 

Voltage 0.0625 to 512 V/second 

Current 0.125 to 1024 mA/second 

Open Wire Detection For 4 to 20 mA only 

Voltage Output Capability 10 V @ 10 mA 

Current Load Resistance рлл ʍ 

Channel-to-Channel Isolation 3000 ±5/ 

Power-on Value Programmable 

Safe Value Programmable 

 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -нс - 

 

 

όtύ9¢-нннпΣ όtύ9¢-ннну 

 

Model 
ET-2224 
PET-2224  

ET-2228 
PET-2228 

Analog Output 

Channels  4 8 

Type Range  
Voltage 0 to +5 ±5/, ±5 ±5/, 0 to +10 ±5/, ±10 ±5/ 

Current 0 to 20mA, 4 to 20mA 

Resolution 12-bit 

Accuracy ±0.1% of FSR 

Short Circuit Protection Yes 

DA Output Response Time 1 ms per channel 

Programmable  
Output Slope 

Voltage 0.0625 to 512 V/second 

Current 0.125 to 1024 mA/second 

Open Wire Detection For 4 to 20 mA only 

Voltage Output Capability 10 V @ 10 mA 

Current Load Resistance рлл ʍ 

Individual Channel Configuration Yes 

Power-on Value Programmable 

Safe Value Programmable 

 

 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -нт - 

 

 

2.3 tƛƴ !ǎǎƛƎƴƳŜƴǘǎ 

2.3.1 όtύ9¢-ннпнΣ 9¢-ннпн¦Σ όtύ9¢-ннпн-он 
 
9¢-ннпнκt9¢-ннпн 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9¢-ннпн¦ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -ну - 

 
 

9¢-ннпн-он κ t9¢-ннпн-он 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -нф - 

 

2.3.2 όtύ9¢-ннрмΣ όtύ9¢-ннрм-он 
 

 
9¢-ннрмκt9¢-ннрм 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -ол - 

 
 

9¢-ннрм-он κ t9¢-ннрм-он 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -ом - 

 

2.3.3 9¢-ннрпΣ 9¢-ннрпt 

 

 

bƻǘŜΥ ¦ǎƛƴƎ ŀǎ ŀ 5L ƻǊ 5h ŎƘŀƴƴŜƭ ōȅ ǘƘŜ ǿƛǊŜ ŎƻƴƴŜŎǘƛƻƴΦ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -он - 

 

2.3.4 όtύ9¢-ннррΣ 9¢-ннрр¦Σ όtύ9¢-ннрр-он 

 

9¢-ннррκ t9¢-ннрр  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

9¢-ннрр¦  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -оо - 

 
 

9¢-ннрр-он κ t9¢-ннрр-он 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ɶ 

 
 
 
 
 
 
 

 
  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -оп - 

 

2.3.5 9¢-ннсл 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.3.6 9¢-ннсм 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -ор - 

 

2.3.7 9¢-ннсм-мс 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.3.8 9¢-ннсу 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -ос - 

 

2.3.9 9¢-ннмтΣ t9¢-ннмт 

 

bƻǘŜΥ t9¢-ннмт Ƙŀǎ ŀ tƻ9 [95 ƛƴŘƛŎŀǘƻǊΦ 

 

 

 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -от - 

 

2.3.10 9¢-ннмт/LΣ 9¢-ннмт/L-п 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -оу - 

 

2.3.11 9¢-нннп/LΣ 9¢-ннну/L 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -оф - 

 

2.3.12 όtύ9¢-нннпΣ όtύ9¢-ннну 

9¢-нннп κ t9¢-нннпΣ 9¢-нннуκ t9¢-ннну 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -пл - 

 

2.4 ²ƛǊƛƴƎ /ƻƴƴŜŎǘƛƻƴǎ 

2.4.1 5ƛƎƛǘŀƭ LƴǇǳǘ ²ƛǊƛƴƎ 

 

ü LƴǇǳǘ ²ƛǊƛƴƎ ŦƻǊ όtύ9¢-ннрмΣ όtύ9¢-ннрм-онΣ όtύ9¢-ннррΣ όtύ9¢-ннрр-онΣ 9¢-ннрр¦Σ 9¢-ннслΥ 

 

 

 

 

 

 

 

 

 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -пм - 

 

ü LƴǇǳǘ ²ƛǊƛƴƎ ŦƻǊ 9¢-ннрпΣ 9¢-ннрпtΥ 

 

 

 

 

 

 

 

 

2.4.2 5ƛƎƛǘŀƭ hǳǘǇǳǘ ²ƛǊƛƴƎ 

ü hǳǘǇǳǘ ²ƛǊƛƴƎ ŦƻǊ όtύ9¢-ннпнΣ όtύ9¢-ннпн-онΣ 9¢-ннрпΣ 9¢-ннрпtΣ όtύ9¢-ннррΣ όtύ9¢-ннрр-онΥ 

 

 

 

 

 

 

 

 

 

 

 

bƻǘŜΥ όtύ9¢-ннпнκннррό-онύ ǳǎŜ 5hȄΣ 9ΦDb5Σ ŀƴŘ 9Φt²w Ǉƛƴǎ 
όtύ9¢-ннпн-он ǳǎŜ 5ƻȄΣ 9ΦDb5м ό5hл-мрύΣ 9ΦDb5н ό5hмс-омύΣ ŀƴŘ 9Φt²w Ǉƛƴǎ 

 

ü hǳǘǇǳǘ ²ƛǊƛƴƎ ŦƻǊ 9¢-ннпн¦Σ 9¢-ннрр¦Υ 

 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -пн - 

 

ü hǳǘǇǳǘ ²ƛǊƛƴƎ ŦƻǊ 9¢-ннслΣ 9¢-ннсмΣ 9¢-ннсм-мсΥ 

 

 

 

 

 

 

 

 

ü hǳǘǇǳǘ ²ƛǊƛƴƎ ŦƻǊ 9¢-ннсуΥ 

 

 

 

 

 

 

 

 

 

 

 

 
bƻǘŜ ŦƻǊ ǘƘŜ 9¢-ннслκннсмκннсм-мсκннсуΥ  

²ƘŜƴ ƛƴŘǳŎǘƛǾŜ ƭƻŀŘǎ ŀǊŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ǊŜƭŀȅǎΣ ŀ 
ƭŀǊƎŜ ŎƻǳƴǘŜǊ ŜƭŜŎǘǊƻƳƻǘƛǾŜ ŦƻǊŎŜ Ƴŀȅ ƻŎŎǳǊ ǿƘŜƴ 
ǘƘŜ ǊŜƭŀȅ ŀŎǘǳŀǘŜǎ ōŜŎŀǳǎŜ ƻŦ ǘƘŜ ŜƴŜǊƎȅ ǎǘƻǊŜŘ ƛƴ 
ǘƘŜ ƭƻŀŘΦ ¢ƘŜǎŜ Ŧƭȅ ōŀŎƪ ǾƻƭǘŀƎŜǎ Ŏŀƴ ǎŜǾŜǊŜƭȅ 
ŘŀƳŀƎŜ ǘƘŜ ǊŜƭŀȅ ŎƻƴǘŀŎǘǎ ŀƴŘ ƎǊŜŀǘƭȅ ǎƘƻǊǘŜƴ ǘƘŜ 
ǊŜƭŀȅ ƭƛŦŜΦ [ƛƳƛǘ ǘƘŜǎŜ Ŧƭȅ ōŀŎƪ ǾƻƭǘŀƎŜǎ ŀǘ ȅƻǳǊ 
ƛƴŘǳŎǘƛǾŜ ƭƻŀŘ ōȅ ƛƴǎǘŀƭƭƛƴƎ ŀ ŦƭȅōŀŎƪ ŘƛƻŘŜ ŦƻǊ 5/ 
ƭƻŀŘǎ ƻǊ ŀ ƳŜǘŀƭ ƻȄƛŘŜ ǾŀǊƛǎǘƻǊ ŦƻǊ !/ ƭƻŀŘǎΦ 

 

 

 

 

 

  

±ŀǊƛǎǘƻǊ {ŜƭŜŎǘƛƻƴΥ 

hǇŜǊŀǘƛƴƎ ±ƻƭǘŀƎŜ ±ŀǊƛǎǘƻǊ ±ƻƭǘŀƎŜ aŀȄΦ tŜŀƪ /ǳǊǊŜƴǘ 

млл Ϥ мнл ±!/ нпл Ϥ нтл ±!/ Ҕ мллл ! 

нлл Ϥ нпл ±!/ ппл Ϥ птл ±!/ Ҕ мллл ! 

 



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -по - 

 

 

2.4.3 !ƴŀƭƻƎ LƴǇǳǘκhǳǘǇǳǘ ²ƛǊƛƴƎ 

ü LƴǇǳǘ ²ƛǊƛƴƎ ŦƻǊ όtύ9¢-ннмт 

 

 

 

 

 

 

 

 

 

 

ü LƴǇǳǘ ²ƛǊƛƴƎ ŦƻǊ 9¢-ннмт/L-пΣ 9¢-ннмт/LΥ 

 
 
 
 
 
 
 
 

ü LƴǇǳǘ ²ƛǊƛƴƎ ŦƻǊ 9¢-нннп/LΣ 9¢-ннну/LΥ 

 
 
 
 
 
 
 
 
ü LƴǇǳǘ ²ƛǊƛƴƎ ŦƻǊ όtύ9¢-нннпΣ όtύ9¢-нннуΥ  
 
 
 
 
 
  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -пп - 

 

2.5 ²ƛǊƛƴƎ ǘƻ ǘƘŜ /ƻƴƴŜŎǘƻǊ 
 

ü LƴǎǳƭŀǘŜŘ ¢ŜǊƳƛƴŀƭǎ 5ƛƳŜƴǎƛƻƴǎΥ 

 

 

 

 
 
 

ü ! ǘƛǇ ŦƻǊ ŎƻƴƴŜŎǘƛƴƎ ǘƘŜ ǿƛǊŜ ǘƻ ǘƘŜ ŎƻƴƴŜŎǘƻǊ 

 

 

 

 

 

 

 

 

 

 

 
 
 

ü ! ǘƛǇ ŦƻǊ ǊŜƳƻǾƛƴƎ ǘƘŜ ǿƛǊŜ ŦǊƻƳ ǘƘŜ ŎƻƴƴŜŎǘƻǊ 

 

 

 

 

 

 

 

 

 

 

 

  

1. ¦ǎŜ ǘƘŜ ōƭŀŘŜ ƻŦ ǘƘŜ 

Ŧƭŀǘ-ƘŜŀŘ ǎŎǊŜǿŘǊƛǾŜǊ ǘƻ 

ǇǳǎƘ Řƻǿƴ ǘƘŜ ǿƛǊŜ 

ŎƭŀƳǇΦ wŜƳƻǾŜ ǘƘŜ ǿƛǊŜ 

/ƻƴǘƛƴǳŜ ƘƻƭŘƛƴƎ ǘƘŜ 

ǎŎǊŜǿŘǊƛǾŜǊ ƛƴ ǇƭŀŎŜ 

2. ²ƘƛƭŜ ƘƻƭŘƛƴƎ ǘƘŜ ǎŎǊŜǿŘǊƛǾŜǊ ƛƴ ǇƭŀŎŜΣ ǊŜƳƻǾŜ 

ǘƘŜ ǿƛǊŜ ŦǊƻƳ ǘƘŜ ǘŜǊƳƛƴŀƭ ōƭƻŎƪΦ 

LƴǎŜǊǘ ǘƘŜ ǿƛǊŜ 

/ƻƴǘƛƴǳŜ ƘƻƭŘƛƴƎ ǘƘŜ 

ǎŎǊŜǿŘǊƛǾŜǊ ƛƴ ǇƭŀŎŜ 

2. ²ƘƛƭŜ ƘƻƭŘƛƴƎ ǘƘŜ ǎŎǊŜǿŘǊƛǾŜǊ ƛƴ ǇƭŀŎŜΣ ƛƴǎŜǊǘ 

ǘƘŜ ǿƛǊŜ ƛƴǘƻ ǘƘŜ ǘŜǊƳƛƴŀƭ ōƭƻŎƪΦ 

1. ¦ǎŜ ǘƘŜ ōƭŀŘŜ ƻŦ ǘƘŜ 

Ŧƭŀǘ-ƘŜŀŘ ǎŎǊŜǿŘǊƛǾŜǊ ǘƻ 

ǇǳǎƘ Řƻǿƴ ǘƘŜ ǿƛǊŜ ŎƭŀƳǇΦ 

5ƛƳŜƴǎƛƻƴǎ ό¦ƴƛǘΥ ƳƳύ 

LǘŜƳ bhΦ C [ / ² 

/9ллтрмн мнΦл муΦл мΦн нΦу 

 



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -пр - 

 

2.6 5ƛƳŜƴǎƛƻƴǎ 

 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ŘƛŀƎǊŀƳǎ ǇǊƻǾƛŘŜ ǘƘŜ ŘƛƳŜƴǎƛƻƴǎ ƻŦ ǘƘŜ 9¢-ннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜ ŀƴŘ Ŏŀƴ ōŜ ǳǎŜŘ ŀǎ ŀ 

ǊŜŦŜǊŜƴŎŜ ǿƘŜƴ ŘŜŦƛƴƛƴƎ ǘƘŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ŦƻǊ ŀƴȅ ŎǳǎǘƻƳ ŜƴŎƭƻǎǳǊŜǎΦ !ƭƭ ŘƛƳŜƴǎƛƻƴǎ ŀǊŜ ƛƴ 

ƳƛƭƭƛƳŜǘŜǊǎΦ 

 

ü όtύ9¢-ннпнΣ 9¢-ннпн¦Σ 9¢-ннрпόtύΣ όtύ9¢-ннррΣ 9¢-ннрр¦Σ 9¢-ннслΣ 9¢-ннсмΣ 9¢-ннсуΥ 

 

 

  

wƛƎƘǘ {ƛŘŜ ±ƛŜǿ CǊƻƴǘ ±ƛŜǿ ¢ƻǇ ±ƛŜǿ 

[ŜŦǘ {ƛŘŜ ±ƛŜǿ wŜŀǊ ±ƛŜǿ .ƻǘǘƻƳ ±ƛŜǿ 



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -пс - 

 

 

ü όtύ9¢-ннпн-онΣ όtύ9¢-ннрм-онΣ όtύ9¢-ннрр-онΣ 9¢-ннсм-мсΥ 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

wƛƎƘǘ {ƛŘŜ ±ƛŜǿ CǊƻƴǘ ±ƛŜǿ ¢ƻǇ ±ƛŜǿ 

[ŜŦǘ {ƛŘŜ ±ƛŜǿ wŜŀǊ ±ƛŜǿ .ƻǘǘƻƳ ±ƛŜǿ 



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -пт - 

 

 

ü όtύ9¢-ннмтΥ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

wƛƎƘǘ {ƛŘŜ ±ƛŜǿ CǊƻƴǘ ±ƛŜǿ ¢ƻǇ ±ƛŜǿ 

[ŜŦǘ {ƛŘŜ ±ƛŜǿ wŜŀǊ ±ƛŜǿ .ƻǘǘƻƳ ±ƛŜǿ 



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -пу - 

 

 

ü 9¢-ннмт/LΣ 9¢-ннмт/L-пΣ 9¢-нннп/LΣ 9¢-ннну/LΥ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

wƛƎƘǘ {ƛŘŜ ±ƛŜǿ CǊƻƴǘ ±ƛŜǿ ¢ƻǇ ±ƛŜǿ 

[ŜŦǘ {ƛŘŜ ±ƛŜǿ wŜŀǊ ±ƛŜǿ .ƻǘǘƻƳ ±ƛŜǿ 



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -пф - 

 
 
ü όtύ9¢-нннпΣ όtύ9¢-нннуΥ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

[ŜŦǘ {ƛŘŜ ±ƛŜǿ wŜŀǊ ±ƛŜǿ .ƻǘǘƻƳ ±ƛŜǿ 

wƛƎƘǘ {ƛŘŜ ±ƛŜǿ CǊƻƴǘ ±ƛŜǿ ¢ƻǇ ±ƛŜǿ 



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -рл - 

 

3. DŜǘǘƛƴƎ {ǘŀǊǘŜŘ 

¢Ƙƛǎ ŎƘŀǇǘŜǊ ǇǊƻǾƛŘŜǎ ŀ ōŀǎƛŎ ƻǾŜǊǾƛŜǿ ƻŦ Ƙƻǿ ǘƻ ŎƻƴŦƛƎǳǊŜ ŀƴŘ ƻǇŜǊŀǘŜ ȅƻǳǊ 9¢-ннлл ǎŜǊƛŜǎ 

ƳƻŘǳƭŜΦ 

 

3.1 /ƻƴŦƛƎǳǊƛƴƎ ǘƘŜ .ƻƻǘ aƻŘŜ 

 

¢ƘŜ 9¢-ннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜǎ ƘŀǾŜ ǘǿƻ ƻǇŜǊŀǘƛƴƎ ƳƻŘŜǎ ǘƘŀǘ Ŏŀƴ ōŜ ǎŜƭŜŎǘŜŘ ōȅ ǳǎƛƴƎ ǘƘŜ ǎǿƛǘŎƘ 

ƳŜŎƘŀƴƛǎƳ ƛƴŎƻǊǇƻǊŀǘŜŘ ƻƴ ǘƘŜ ŎƘŀǎǎƛǎΦ 

bƻǘŜ ǘƘŀǘ ǘƘŜ ƳƻŘǳƭŜ Ƴǳǎǘ ōŜ ǊŜōƻƻǘŜŘ ŀŦǘŜǊ ŎƘŀƴƎƛƴƎ ǘƘŜ ƻǇŜǊŀǘƛƴƎ ƳƻŘŜΦ 

 

 

 

ü Lƴƛǘ aƻŘŜ 

 

Lƴƛǘ aƻŘŜ ǎƘƻǳƭŘ ƻƴƭȅ ōŜ ǎŜƭŜŎǘŜŘ ŦƻǊ troubleshooting:  

1. Put the switch in "Init"  position and then reboot the module to load factory settings.  

2. Use eSearch Utility to reconfigure the module's network settings.  

3. Put the switch back in "Run" position and then reboot the module to work in Run mode. 

 

 

 

ü wǳƴ aƻŘŜ 

 

wǳƴ aƻŘŜ ƛǎ ǘƘŜ ŘŜŦŀǳƭǘ ƻǇŜǊŀǘƛƴƎ ƳƻŘŜ ŀƴŘ ǎƘƻǳƭŘ ōŜ ǳǎŜŘ ƛƴ Ƴƻǎǘ ŎŀǎŜǎΦ 

 

 

 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -рм - 

 

3.2 /ƻƴƴŜŎǘƛƴƎ ǘƘŜ tƻǿŜǊ ŀƴŘ ǘƘŜ Iƻǎǘ t/ 
 

{ǘŜǇ мΥ /ƻƴƴŜŎǘ ōƻǘƘ ǘƘŜ 9¢-ннлл ƳƻŘǳƭŜ ŀƴŘ ǘƘŜ Iƻǎǘ t/ ǘƻ ǘƘŜ ǎŀƳŜ ǎǳō ƴŜǘǿƻǊƪ ƻǊ ǘƘŜ 

ǎŀƳŜ 9ǘƘŜǊƴŜǘ {ǿƛǘŎƘ 

 

Ensure that the network settings on the Host PC have been correctly configured and are 

functioning normally. Ensure that the Windows firewall or any Anti-Virus firewall is properly 

configured to allow incoming connections, or temporarily disable these functions, otherwise the 

ά{ŜŀǊŎƘ {ŜǊǾŜǊǎέ function in the eSearch Utility described in Section 3.3 άConfiguring the Network 

{ŜǘǘƛƴƎǎέ the may not perform as expected. Contact the System Administrator for instructions of 

how to do this. 

 
 

{ǘŜǇ нΥ !ǇǇƭȅ ǇƻǿŜǊ ǘƻ ǘƘŜ 9¢-ннллΦ ¢ƘŜ ǾŀƭƛŘ ǇƻǿŜǊ ǾƻƭǘŀƎŜ ǊŀƴƎŜ ŘŜǇŜƴŘǎ ƻƴ ǘƘŜ 9¢-ннлл 

ǎŜǊƛŜǎ ƳƻŘǳƭŜΦ 

 

bƻǘŜΥ t9¢-ннлл Ŏŀƴ ǳǎŜ ǿƛǘƘ ǘƘŜ tƻ9 ǎǿƛǘŎƘΦ 

 

 

 

 

 

 

 

 

 

 

{ǘŜǇ оΥ  

±ŜǊƛŦȅ ǘƘŀǘ ǘƘŜ άt²wέ [95 ƛƴŘƛŎŀǘƻǊ ƻƴ 

ǘƘŜ 9¢-ннлл ƳƻŘǳƭŜ ƛǎ ŦƭŀǎƘƛƴƎ 

 

 

  

¬ 

­ 



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -рн - 

 

3.3 /ƻƴŦƛƎǳǊƛƴƎ ǘƘŜ bŜǘǿƻǊƪ {ŜǘǘƛƴƎǎ 

 

{ǘŜǇ мΥ DŜǘ ǘƘŜ Ŝ{ŜŀǊŎƘ ¦ǘƛƭƛǘȅ  

 

¢ƘŜ Ŝ{ŜŀǊŎƘ ¦ǘƛƭƛǘȅ Ŏŀƴ ōŜ ƻōǘŀƛƴŜŘ ŦǊƻƳ ǘƘŜ L/t 5!{  

ǿŜō ǎƛǘŜ ŀǘΥ 

 

ƘǘǘǇǎΥκκǿǿǿΦƛŎǇŘŀǎΦŎƻƳκŜƴκŘƻǿƴƭƻŀŘκƛƴŘŜȄΦǇƘǇΚƴŀǘƛƻƴҐ¦{ϧƪƛƴŘмҐϧƳƻŘŜƭҐϧƪǿҐŜ{ŜŀǊŎƘ 

 
 

{ǘŜǇ нΥ Lƴǎǘŀƭƭ ǘƘŜ Ŝ{ŜŀǊŎƘ ¦ǘƛƭƛǘȅ  

Cƻƭƭƻǿ ǘƘŜ ǎǘŜǇǎ ŀǎ ǎǳƎƎŜǎǘŜŘ ōȅ ǘƘŜ Ŝ{ŜŀǊŎƘ 

ǎŜǘǳǇ ǿƛȊŀǊŘ ǘƻ ŦƛƴƛǎƘ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴΦ 

 

!ŦǘŜǊ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ Ƙŀǎ ōŜŜƴ 

ŎƻƳǇƭŜǘŜŘΣ ŀ ƴŜǿ ǎƘƻǊǘ Ŏǳǘ ŦƻǊ 

ǘƘŜ Ŝ{ŜŀǊŎƘ ¦ǘƛƭƛǘȅ ǿƛƭƭ ōŜ 

ŘƛǎǇƭŀȅŜŘ ƻƴ ȅƻǳǊ ŘŜǎƪǘƻǇΦ 

 

5ƻǳōƭŜ-ŎƭƛŎƪ ǘƘŜ ƛŎƻƴ ǘƻ Ǌǳƴ Ŝ{ŜŀǊŎƘ ¦ƛǘƭƛǘȅΦ 

 

 

{ǘŜǇ оΥ /ƭƛŎƪ ǘƘŜ ά{ŜŀǊŎƘ {ŜǊǾŜǊǎέ ōǳǘǘƻƴ ǘƻ ǎŜŀǊŎƘ ŦƻǊ ǘƘŜ 9¢-ннлл ƳƻŘǳƭŜ  

 

 

  

https://www.icpdas.com/en/download/index.php?nation=US&kind1=&model=&kw=eSearch


9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -ро - 

 

{ǘŜǇ пΥ hƴŎŜ ǘƘŜ ǎŜŀǊŎƘ ǇǊƻŎŜǎǎ ƛƴ ŎƻƳǇƭŜǘŜΣ ŘƻǳōƭŜ-ŎƭƛŎƪ ǘƘŜ ƴŀƳŜ ƻŦ ǘƘŜ 9¢-ннлл ƳƻŘǳƭŜ ǘƻ 

ƻǇŜƴ ǘƘŜ ά/ƻƴŦƛƎǳǊŜ {ŜǊǾŜǊ ό¦5tύέ ŘƛŀƭƻƎ ōƻȄ 

 

CŀŎǘƻǊȅ 5ŜŦŀǳƭǘ {ŜǘǘƛƴƎǎ ŦƻǊ ǘƘŜ  

9¢-ннлл {ŜǊƛŜǎΣ ŀǎ ŦƻƭƭƻǿǎΥ 

Lt мфнΦмсуΦнррΦм 

DŀǘŜǿŀȅ мфнΦмсуΦлΦм 

aŀǎƪ нррΦнррΦлΦл 

 

 

 

{ǘŜǇ рΥ !ǎǎƛƎƴ ŀ ƴŜǿ Lt ŀƴ ŀŘŘǊŜǎǎ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ ǘƘŜ άhYέ ōǳǘǘƻƴΦ 

Enter the relevant values for the IP Address, Subnet Mask and Gateway, etc., and then click the 

άhYέ button. The new settings for the ET-2200 module will take effect within 2 seconds. Contact 

your Network Administrator If the configuration is unknown. 

 

 

 

 

 

 

 

 

{ǘŜǇ сΥ ²ŀƛǘ ŦƻǊ н ǎŜŎƻƴŘǎ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ ǘƘŜ ά{ŜŀǊŎƘ {ŜǊǾŜǊǎέ ōǳǘǘƻƴ ŀƎŀƛƴ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ 

9¢-ннлл ƳƻŘǳƭŜ ƛǎ ƻǇŜǊŀǘƛƴƎ ŎƻǊǊŜŎǘƭȅ ǳǎƛƴƎ ǘƘŜ ƴŜǿ ŎƻƴŦƛƎǳǊŀǘƛƻƴ 

 

 

 

 

 

 

 

 

 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -рп - 

 

3.4 aƻŘōǳǎ ¢/t ¢ŜǎǘƛƴƎ 

 

{ǘŜǇ мΥ Lƴ ǘƘŜ Ŝ{ŜŀǊŎƘ ¦ǘƛƭƛǘȅΣ {ŜƭŜŎǘ ǘƘŜ άaƻŘōǳǎ ¢/t aŀǎǘŜǊέ ƛǘŜƳ ŦǊƻƳ ǘƘŜ ά¢ƻƻƭǎέƳŜƴǳ ǘƻ 

ƻǇŜƴ ǘƘŜ aƻŘōǳǎ ¢/t aŀǎǘŜǊ ¦ǘƛƭƛǘȅΦ 

 

 

 

 

 

 

 

 

 

 

 

 

 

{ǘŜǇ нΥ 9ƴǘŜǊ ǘƘŜ Lt ŀŘŘǊŜǎǎ ŀƴŘ ¢/t tƻǊǘ ŦƻǊ ǘƘŜ 9¢-ннлл ƳƻŘǳƭŜ ƛƴ ǘƘŜ άaƻŘōǳǎ ¢/tέ ǎŜŎǘƛƻƴΣ 

ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ ǘƘŜ ά/ƻƴƴŜŎǘέ ōǳǘǘƻƴ ǘƻ ŎƻƴƴŜŎǘ ǘƻ ǘƘŜ 9¢-ннллΦ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -рр - 

 
 

{ǘŜǇ оΥ wŜŦŜǊ ǘƻ ǘƘŜ άtǊƻǘƻŎƻƭ 5ŜǎŎǊƛǇǘƛƻƴέ ŦƛƭŜŘ ƛƴ ǘƘŜ ǘƻǇ ǊƛƎƘǘ-ƘŀƴŘ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ aƻŘōǳǎ 

¦ǘƛƭƛǘȅ ǿƛƴŘƻǿǎΦ ¸ƻǳ Ŏŀƴ ǎŜƴŘ ŀ ǊŜǉǳŜǎǘ ŎƻƳƳŀƴŘ ŀƴŘ ŎƻƴŦƛǊƳ ǘƘŀǘ ǘƘŜ ǊŜǎǇƻƴǎŜ ƛǎ 

ŎƻǊǊŜŎǘΦ  

 

9ȄŀƳǇƭŜΥ  

¢ƘŜ aƻŘōǳǎ bŜǘL5 ŦƻǊ ǘƘŜ 9¢-ннлл ƛǎ м όǊŜŦŜǊ ǘƻ {ŜŎǘƛƻƴ пΦоΦмύΦ tƭŜŀǎŜ ǎŜƴŘ ǘƘŜ ŎƻƳƳŀƴŘ  

άм н л л л с  м о м о лмέ ŀƴŘ ǘƘŜ ǊŜǎǇƻƴǎŜ ǿƛƭƭ ōŜ άм н л л л р м о н нн мтέ ǘƘŀǘ ƛƴŘƛŎŀǘŜǎ ǘƘŜ ƳƻŘŜƭ 

ƛǎ ннмтΦ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

¬ ­ 

wŜŦŜǊ ǘƻ ǘƘŜ ŜȄŀƳǇƭŜ ƛƴ {ŜŎǘƛƻƴ сΦнΦо ŀƴŘ {ŜŎǘƛƻƴ сΦн aƻŘōǳǎ aŜǎǎŀƎŜ {ǘǊǳŎǘǳǊŜΦ 

1. /ƻƳƳŀƴŘ 
[ŜŀŘƛƴƎ wŜǉǳŜǎǘ 

лм лн лл лл лл лс лм ло лм ло лл лм 

2. wŜǎǇƻƴǎŜ 
[ŜŀŘƛƴƎ wŜǎǇƻƴǎŜ 

лм лн лл лл лл лр лм ло лн нн мт 

 



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -рс - 

 

4. ²Ŝō /ƻƴŦƛƎǳǊŀǘƛƻƴ 

!ƭƭ 9¢-ннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜ Ŏƻƴǘŀƛƴ ŀƴ ŀŘǾŀƴŎŜŘ ŜƳōŜŘŘŜŘ ǿŜō ŎƻƴŦƛƎǳǊŀǘƛƻƴ ǎȅǎǘŜƳ ǘƘŀǘ ǇǊƻǾƛŘŜǎ 

Lκh ŀŎŎŜǎǎƛōƛƭƛǘȅ ǘƻ ǘƘŜ 9¢-ннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜ Ǿƛŀ ŀ ǿŜō ōǊƻǿǎŜǊΦ 

 
 

4.1 [ƻƎƎƛƴƎ ƛƴ ǘƻ ǘƘŜ ²Ŝō {ŜǊǾŜǊ 

¸ƻǳ Ŏŀƴ ŀŎŎŜǎǎ ǘƘŜ ŜƳōŜŘŘŜŘ 9¢-ннлл ǎŜǊƛŜǎ ǿŜō ǎŜǊǾŜǊ ŦǊƻƳ ŀƴȅ ŎƻƳǇǳǘŜǊ ǘƘŀǘ Ƙŀǎ ŀƴ LƴǘŜǊƴŜǘ 

ŎƻƴƴŜŎǘƛƻƴΦ 

 

{ǘŜǇ мΥ [ŀǳƎƘ ǿŜō ōǊƻǿǎŜǊ 

hǇŜƴ ŀ ǎǘŀƴŘŀǊŘ ǿŜō ōǊƻǿǎŜǊΦ CƻǊ ŜȄŀƳǇƭŜΣ aƻȊƛƭƭŀ CƛǊŜŦƻȄΣ DƻƻƎƭŜ /ƘǊƻƳŜ 

ŀƴŘ LƴǘŜǊƴŜǘ 9ȄǇƭƻǊŜǊ ŀǊŜ ǊŜƭƛŀōƭŜ ŀƴŘ ǇƻǇǳƭŀǊ ƛƴǘŜǊƴŜǘ ōǊƻǿǎŜǊǎ ǘƘŀǘ Ŏŀƴ ōŜ 

ǳǎŜŘ ǘƻ ŎƻƴŦƛƎǳǊŜ 9¢-ннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜΦ 

 

bƻǘŜ ǘƘŀǘ ƛŦ ȅƻǳ ƛƴǘŜƴŘ ǘƻ ǳǎŜ LƴǘŜǊƴŜǘ 9ȄǇƭƻǊŜǊΣ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ŎŀŎƘŜ 

ŦǳƴŎǘƛƻƴ ƛǎ ŘƛǎŀōƭŜŘ ƛƴ ƻǊŘŜǊ ǘƻ ŀǾƻƛŘ ōǊƻǿǎŜǊ ŀŎŎŜǎǎ ŜǊǊƻǊǎΦ  

 

 

 

{ǘŜǇ нΥ 9ƴǘŜǊ ǘƘŜ ¦w[ ŦƻǊ ǘƘŜ 9¢-ннлл ƳƻŘǳƭŜ ƛƴ ǘƘŜ ŀŘŘǊŜǎǎ ōŀǊ ƻŦ ǘƘŜ ōǊƻǿǎŜǊ ƻǊ ŎƭƛŎƪ ǘƘŜ 

ά²Ŝōέ ōǳǘǘƻƴ ƛƴ ǘƘŜ Ŝ{ŜŀǊŎƘ ¦ǘƛƭƛǘȅ 

9ƴǎǳǊŜ ǘƘŀǘ ȅƻǳ ƘŀǾŜ ŎƻǊǊŜŎǘƭȅ ŎƻƴŦƛƎǳǊŜŘ ǘƘŜ ƴŜǘǿƻǊƪ ǎŜǘǘƛƴƎǎ ŦƻǊ ǘƘŜ 9¢-ннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜΣ ƻǊ 

ǊŜŦŜǊ ǘƻ {ŜŎǘƛƻƴ оΦо ά/ƻƴŦƛƎǳǊƛƴƎ ǘƘŜ bŜǘǿƻǊƪ {ŜǘǘƛƴƎǎέΦ 

 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -рт - 

 

{ǘŜǇ оΥ 9ƴǘŜǊ ǘƘŜ ǇŀǎǎǿƻǊŘ ǘƻ ƭƻƎ ƛƴǘƻ ǘƘŜ 9¢-ннлл ²Ŝō {ŜǊǾŜǊ 

hƴŎŜ ǘƘŜ ƭƻƎƛƴ ǎŎǊŜŜƴ ƛǎ ŘƛǎǇƭŀȅŜŘΣ ŜƴǘŜǊ ǘƘŜ ǇŀǎǎǿƻǊŘ ƛƴ ǘƘŜ ƭƻƎƛƴ ǇŀǎǎǿƻǊŘ ŦƛŜƭŘ όǘƘŜ ŘŜŦŀǳƭǘ 

ǇŀǎǎǿƻǊŘ ƛǎ ά!ŘƳƛƴέύΣ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ ǘƘŜ ά{ǳōƳƛǘέ ōǳǘǘƻƴ ǘƻ ŜƴǘŜǊ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ǿŜō ǇŀƎŜΦ  

 

 

 

 

 

 

 

 

 

 

 

 

wŜŦŜǊ ǘƻ {ŜŎǘƛƻƴ пΦмл ά/ƘŀƴƎŜ tŀǎǎǿƻǊŘέ ƛŦ ȅƻǳ ǿŀƴǘ ǘƻ ŎƘŀƴƎŜ ǘƘŜ ǇŀǎǎǿƻǊŘΦ !ŦǘŜǊ ƭƻƎƎƛƴƎ ƛƴǘƻ 

ǘƘŜ 9¢-ннлл ǿŜō ǎŜǊǾŜǊΣ ǘƘŜ Ƴŀƛƴ ǇŀƎŜ ǿƛƭƭ ōŜ ŘƛǎǇƭŀȅŜŘΦ {ŜŜ {ŜŎǘƛƻƴ пΦн ŦƻǊ ƳƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴΦ  

 

CǳƴŎǘƛƻƴ ¢ŀōǎ ŦƻǊ Lκh aƻŘǳƭŜǎΥ 

bƻǘŜΥ άav¢¢έ ƛǎ ƴƻǘ ŀǾŀƛƭŀōƭŜ ŦƻǊ 9¢-ннмтκ9¢-нннпκ9¢-нннуΦ 

 

CǳƴŎǘƛƻƴ ¢ŀōǎ 5L 5h !L !h 

IƻƳŜ h h h h 

bŜǘǿƻǊƪ h h h h 

Lκh {ŜǘǘƛƴƎǎ h h h h 

av¢¢ h h h bƻǘŜ 

{ȅƴ h h - - 

t²a h h - - 

tŀƛǊ h h h h 

CƛƭǘŜǊ h h h h 

aƻƴƛǘƻǊ h h h h 

tŀǎǎǿƻǊŘ h h h h 

[ƻƎƻǳǘ h h h h 

 

 

 

  

¢ƘŜ ŘŜŦŀǳƭǘ ǇŀǎǎǿƻǊŘ ƛǎ ά!ŘƳƛƴέ 



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -ру - 

 

4.2 IƻƳŜ 

/ƭƛŎƪƛƴƎ ǘƘŜ IƻƳŜ ǘŀō ǿƛƭƭ ŘƛǎǇƭŀȅ ǘƻ ǘƘŜ Ƴŀƛƴ ǇŀƎŜ ŀƭƭƻǿƛƴƎ ȅƻǳ ǾŜǊƛŦȅ ǘƘŜ 9¢-ннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜ 

ƘŀǊŘǿŀǊŜ ŀƴŘ ǎƻŦǘǿŀǊŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ Lh ŎƻƴǘǊƻƭΣ ŜŀŎƘ ƻŦ ǿƘƛŎƘ ǿƛƭƭ ōŜ ŘŜǎŎǊƛōŜŘ ƛƴ ƳƻǊŜ ŘŜǘŀƛƭ 

ōŜƭƻǿΦ 

 

4.2.1 IƻƳŜ ς 5Lκ5h 

¢ƘŜ ŦƛǊǎǘ ǎŜŎǘƛƻƴ ǇǊƻǾƛŘŜǎ ōŀǎƛŎ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ƳƻŘǳƭŜ ƛƴŎƭǳŘƛƴƎ ǘƘŜ Model Name, 

Firmware Version, IP Address, TCP Port Timeout, Alias Name, MAC Address, Initial Switch position, 

and the System TimeoutΦ  

bƻǘŜΥ !ŦǘŜǊ ǳǇŘŀǘƛƴƎ ǘƘŜ CƛǊƳǿŀǊŜΣ ǘƘŜ ǳǎŜǊ Ŏŀƴ ŎƘŜŎƪ ǘƘŜ ǾŜǊǎƛƻƴ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ǘƘƛǎ ǇŀƎŜΦ 

 

 

 

 

 

 

 

 

¢ƘŜ ǎŜŎƻƴŘ ǎŜŎǘƛƻƴ - 5ƛƎƛǘŀƭ Lκh ǇǊƻǾƛŘŜǎ ƛƴŦƻǊƳŀǘƛƻƴ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŎǳǊǊŜƴǘ 5Lh ǎǘŀǘǳǎ ŀƴŘ 5h 

ŎƻƴǘǊƻƭΦ Note: User can click on the DO image to change the output status. 

 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -рф - 

 

4.2.2 IƻƳŜ ς !L 
 

¢Ƙƛǎ ǇŀƎŜ ǿƛƭƭ ŘƛǎǇƭŀȅ ŘƛŦŦŜǊŜƴǘ ƛǘŜƳǎ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ƳƻŘŜƭΥ 

 

¢ƘŜ ŦƛǊǎǘ ǎŜŎǘƛƻƴ ǇǊƻǾƛŘŜǎ ōŀǎƛŎ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ƳƻŘǳƭŜ ƛƴŎƭǳŘƛƴƎ ǘƘŜ Model Name, 

Firmware Version, IP Address, TCP Port Timeout, Alias Name, MAC Address, Initial Switch position, 

and the System TimeoutΦ  

 

 
 
 
 
 
 
 
 
 
 
 

¢ƘŜ ǎŜŎƻƴŘ ǎŜŎǘƛƻƴ - !ƴŀƭƻƎ LƴǇǳǘ wŜŀŘƛƴƎǎΣ ǇǊƻǾƛŘŜǎ ƛƴŦƻǊƳŀǘƛƻƴ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ !L Řŀǘŀ ǊŀƴƎŜΣ 

ǾŀƭǳŜǎΣ ŀƴŘ ƭŀǘŎƘŜŘ ǾŀƭǳŜǎΦ Lƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜ w¢/ ǎŜŎǘƛƻƴ Ŏŀƴ ŘƛǎǇƭŀȅ ǘƘŜ ǎȅǎǘŜƳ ǘƛƳŜΦ ¢ƘŜ /ǳǊǊŜƴǘ 

tƻǊǘ {ŜǘǘƛƴƎ Ŏŀƴ ŘƛǎǇƭŀȅ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ tŀƛǊ-/ƻƴƴŜŎǘƛƻƴ ŦǳƴŎǘƛƻƴΦ  
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/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -сл - 

 

4.2.3 IƻƳŜ ς !h 
 

¢ƘŜ ŦƛǊǎǘ ǎŜŎǘƛƻƴ ǇǊƻǾƛŘŜǎ ōŀǎƛŎ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ƳƻŘǳƭŜ ƛƴŎƭǳŘƛƴƎ ǘƘŜ Model Name, 

Firmware Version, IP Address, TCP Port Timeout, Modbus Format, Alias Name, MAC Address, 

Initial Switch position, System Timeout, and Host TimeoutΦ  

 

 

 
 
 
 
 
 
 
 
 

¢ƘŜ ǎŜŎƻƴŘ ǎŜŎǘƛƻƴ - !ƴŀƭƻƎ hǳǘǇǳǘΣ ǇǊƻǾƛŘŜǎ ƛƴŦƻǊƳŀǘƛƻƴ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ !h Řŀǘŀ ǘȅǇŜΣ ǊŜŀŘ ǾŀƭǳŜΣ 

ƻǇŜƴ ǿƛǊŜ ŘŜǘŜŎǘƛƻƴΣ ǇƻǿŜǊ-ƻƴ ǾŀƭǳŜΣ ǎŀŦŜ ǾŀƭǳŜΣ ŀƴŘ ǎƭŜǿ ǊŀǘŜΦ !ƭǎƻΣ ǘƘŜ !h ǾŀƭǳŜ Ŏŀƴ ōŜ ǎŜǘΦ 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -см - 

 

4.3 bŜǘǿƻǊƪ 

bƻǘŜΥ ¢ƘŜ ŦǳƴŎǘƛƻƴ ƛǎ ŀǾŀƛƭŀōƭŜ ŦƻǊ !Lh ŀƴŘ 5Lh ƳƻŘǳƭŜǎΦ 

 

 

 

 

 

 

¢ƘŜ bŜǘǿƻǊƪ ǇŀƎŜ ǇǊƻǾƛŘŜǎ ŦƻǳǊ ǎŜŎǘƛƻƴǎΣ ŜŀŎƘ ƻŦ ǿƘƛŎƘ ǿƛƭƭ ōŜ ŘŜǎŎǊƛōŜŘ ƛƴ ƳƻǊŜ ŘŜǘŀƛƭ ōŜƭƻǿΦ  

1. Lt !ŘŘǊŜǎǎΥ  

Lǘ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ŎƻƴŦƛƎǳǊŜ ǘƘŜ 9ǘƘŜǊƴŜǘ ǎŜǘǘƛƴƎǎ ŦƻǊ 9¢-ннллΣ ŜΦƎΦΣ ǘƘŜ LtǾп ŀŘŘǊŜǎǎΣ ǘƘŜ LtǾс 

ŀŘŘǊŜǎǎΣ 5b{ ǎŜǘǘƛƴƎǎΣ ŀƴŘ aƻŘōǳǎ ¢/t {ƭŀǾŜ ǎŜǘǘƛƴƎǎΦ 

2. DŜƴŜǊŀƭ {ŜǘǘƛƴƎǎΥ   

Lǘ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ŎƻƴŦƛƎǳǊŜ ǘƘŜ 9ǘƘŜǊƴŜǘ ǎǇŜŜŘΣ ǎȅǎǘŜƳ ǘƛƳŜƻǳǘΣ ¢/t ǘƛƳŜƻǳǘΣ ¦5t ƘŀǊǘōŜŀǘ 

ǎŜǘǘƛƴƎǎΣ ŀƴŘ ǿŜō ŀǳǘƻ-ƭƻƎƻǳǘ ŦƻǊ 9¢-ннллΦ  

3. hǘƘŜǊ hǇŜǊŀǘƛƻƴǎΥ  

Lǘ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ǊŜǎŜǘ ǘƘŜ 9¢-ннлл ǘƻ ŦŀŎǘƻǊȅ ŘŜŦŀǳƭǘǎ ƻǊ ǊŜōƻƻǘΣ ƻǊ ǊŜƳƻǘŜƭȅ ǳǇƎǊŀŘŜ ƛǘǎ 

ŦƛǊƳǿŀǊŜΦ 

 

4.3.1 Lt !ŘŘǊŜǎǎ /ƻƴŦƛƎǳǊŀǘƛƻƴ 
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/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -сн - 

 

bƻǘŜΥ ¢ƘŜ LtǾс !ŘŘǊŜǎǎ ŀƴŘ 5b{ ǎŜǘǘƛƴƎǎ ŀǊŜ ƴƻǘ ǎǳǇǇƻǊǘŜŘ ŦƻǊ ǎƻƳŜ ƳƻŘŜƭǎΦ 

 

¢ƘŜ ǘŀōƭŜ ŘŜǎŎǊƛōŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ ϦLt !ŘŘǊŜǎǎ /ƻƴŦƛƎǳǊŀǘƛƻƴϦ ǎŜŎǘƛƻƴΦ 

LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ 

LtǾп !ŘŘǊŜǎǎ 

!ŘŘǊŜǎǎ ¢ȅǇŜ 

{ǘŀǘƛŎ LtΥ LŦ ǘƘŜǊŜ ƛǎ ƴƻ 5I/t ǎŜǊǾŜǊ ƛƴǎǘŀƭƭŜŘ ƛƴ ȅƻǳǊ ƴŜǘǿƻǊƪΣ ȅƻǳ Ŏŀƴ 
ŎƻƴŦƛƎǳǊŜ ǘƘŜ ƴŜǘǿƻǊƪ ǎŜǘǘƛƴƎǎ ƳŀƴǳŀƭƭȅΦ wŜŦŜǊ ǘƻ {ŜŎǘƛƻƴάaŀƴǳŀƭ 

/ƻƴŦƛƎǳǊŀǘƛƻƴέ ŦƻǊ ƳƻǊŜ ŘŜǘŀƛƭǎΦ 

5I/tΥ 5ȅƴŀƳƛŎ Iƻǎǘ /ƻƴŦƛƎǳǊŀǘƛƻƴ tǊƻǘƻŎƻƭ ό5I/tύ ƛǎ ŀ ƴŜǘǿƻǊƪ 
ŀǇǇƭƛŎŀǘƛƻƴ ǇǊƻǘƻŎƻƭ ǘƘŀǘ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŀǎǎƛƎƴǎ ŀƴ Lt ŀŘŘǊŜǎǎ ǘƻ ŜŀŎƘ 
ŘŜǾƛŎŜΦ wŜŦŜǊ ǘƻ {ŜŎǘƛƻƴ ά5ȅƴŀƳƛŎ /ƻƴŦƛƎǳǊŀǘƛƻƴέ ŦƻǊ ƳƻǊŜ ŘŜǘŀƛƭǎΦ 

{ǘŀǘƛŎ LtǾп !ŘŘǊŜǎǎ 
¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ŀǎǎƛƎƴ ŀ ǎǇŜŎƛŦƛŎ Lt ŀŘŘǊŜǎǎΦ 9ŀŎƘ 9¢-ннлл 
ƳƻŘǳƭŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ƴŜǘǿƻǊƪ Ƴǳǎǘ ƘŀǾŜ ƛǘǎ ƻǿƴ ǳƴƛǉǳŜ Lt ŀŘŘǊŜǎǎΦ 

{ǳōƴŜǘ aŀǎƪ 

¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ŀǎǎƛƎƴ ǘƘŜ ǎǳōƴŜǘ Ƴŀǎƪ ŦƻǊ ǘƘŜ 9¢-ннлл 
ƳƻŘǳƭŜΦ ¢ƘŜ ǎǳōƴŜǘ Ƴŀǎƪ ƛƴŘƛŎŀǘŜǎ ǿƘƛŎƘ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ Lt ŀŘŘǊŜǎǎ ƛǎ 
ǳǎŜŘ ǘƻ ƛŘŜƴǘƛŦȅ ǘƘŜ ƭƻŎŀƭ ƴŜǘǿƻǊƪ ƻǊ ǎǳōƴŜǘΦ 

5ŜŦŀǳƭǘ DŀǘŜǿŀȅ 

¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ŀǎǎƛƎƴ ǘƘŜ Lt !ŘŘǊŜǎǎ ƻŦ ǘƘŜ DŀǘŜǿŀȅ ǘƻ ōŜ 

ǳǎŜŘ ōȅ ǘƘŜ 9¢-ннлл ƳƻŘǳƭŜΦ ! DŀǘŜǿŀȅ όƻǊ ǊƻǳǘŜǊύ ƛǎ ŀ ŘŜǾƛŎŜ ǘƘŀǘ ƛǎ 
ǳǎŜŘ ǘƻ ŎƻƴƴŜŎǘ ŀƴ ƛƴŘƛǾƛŘǳŀƭ ƴŜǘǿƻǊƪ ǘƻ ƻƴŜ ƻǊ ƳƻǊŜ ŀŘŘƛǘƛƻƴŀƭ 
ƴŜǘǿƻǊƪǎΦ 

a!/ !ŘŘǊŜǎǎ 
¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ǎŜǘ ǘƘŜ ¦ǎŜǊ-ŘŜŦƛƴŜŘ a!/ ŀŘŘǊŜǎǎΣ ǿƘƛŎƘ 
Ƴǳǎǘ ōŜ ƛƴ ǘƘŜ ŦƻǊƳŀǘ CC-CC-CC-CC-CC-CCΦ 

LtǾс !ŘŘǊŜǎǎ 

[ƛƴƪ [ƻŎŀƭ !ŘŘǊŜǎǎ 

9ŀŎƘ LtǾс ŘŜǾƛŎŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ƴŜǘǿƻǊƪ Ƴǳǎǘ ƘŀǾŜ ŀ ƭƛƴƪ-ƭƻŎŀƭ 
ŀŘŘǊŜǎǎΦ ¢ƘŜ ŀŘŘǊŜǎǎ ƛǎ ŀǳǘƻ-ŎƻƴŦƛƎǳǊŜŘ ōȅ όtύ9¢-ннлл ŀƴŘ ŀƭǿŀȅǎ 
ŜŦŦŜŎǘƛǾŜ ƛƴ ǘƘŜ ǎŀƳŜ ƭƛƴƪ ƭŀȅŜǊΦ  

{[!!/ !ŘŘǊŜǎǎ 

¢ƘŜ όtύ9¢-ннлл ǎǳǇǇƻǊǘǎ ǎǘŀǘŜƭŜǎǎ ŀŘŘǊŜǎǎ ŀǳǘƻ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ό{[!!/ύΣ 
ǿƘƛŎƘ ƛǎ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŎƻƴŦƛƎǳǊŜŘ ōȅ ǘƘŜ ǊƻǳǘŜǊΦ ¢ƘŜ ŘŜŦŀǳƭǘ ǊƻǳǘŜǊ ƛǎ 
ǘƘŜ ƭƛƴƪ-ƭƻŎŀƭ ŀŘŘǊŜǎǎ ƻŦ ǘƘŜ ǊƻǳǘŜǊΦ 

{[!!/ ¢ƛƳŜƻǳǘ 

ό{[!!/ ²ŀǘŎƘŘƻƎύ 

¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ǎŜǘ ǘƘŜ ¢ƛƳŜƻǳǘ ǾŀƭǳŜ ƻŦ {[!!/Φ LŦ ǘƘŜ {[!!/ 

ŀŘŘǊŜǎǎ ƛǎ ƴƻǘ ŀǎǎƛƎƴŜŘ ǿƛǘƘƛƴ ǘƘŜ ǎǇŜŎƛŦƛŜŘ ǘƛƳŜΣ ǘƘŜ ǎȅǎǘŜƳ ǿƛƭƭ ǊŜōƻƻǘ 

ŀƴŘ ŎƻƴŦƛƎǳǊŜ ǘƘŜ {[!!/ ŀŘŘǊŜǎǎ ŀƎŀƛƴΦ 

¦ǎŜǊ-ŘŜŦƛƴŜŘ !ŘŘǊŜǎǎ 
¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ǎŜǘ ǘƘŜ Lt ŀŘŘǊŜǎǎ ƻŦ ǘƘŜ ƳƻŘǳƭŜΦ 9ŀŎƘ 

όtύ9¢-ннлл ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ƴŜǘǿƻǊƪ Ƴǳǎǘ ƘŀǾŜ ŀ ǳƴƛǉǳŜ Lt ŀŘŘǊŜǎǎΦ 
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/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -со - 

 

 

5b{ {ŜǘǘƛƴƎǎ 

!ǳǘƻ 5b{ /ƻƴŦƛƎǳǊŀǘƛƻƴ 

9ƴŀōƭŜΥ  

¢ƘŜ Lt ŀŘŘǊŜǎǎ ƻŦ ǘƘŜ 5b{ {ŜǊǾŜǊ ƛǎ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǎŜǘ ōȅ LtǾп 5I/tΦ 

5ƛǎŀōƭŜΥ  

!ǳǘƻƳŀǘƛŎŀƭƭȅ ǎŜǘ ǘƻ ǘƘŜ ǇǊŜŦŜǊǊŜŘ Lt ŀŘŘǊŜǎǎ ƻŦ ǘƘŜ 5b{ {ŜǊǾŜǊΦ 

tǊŜŦŜǊǊŜŘ 5b{ {ŜǊǾŜǊ Lt ¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ǎŜǘ ǘƘŜ ǇǊŜŦŜǊǊŜŘ Lt ŀŘŘǊŜǎǎ ƻŦ ǘƘŜ 5b{ {ŜǊǾŜǊΦ 

!ƭǘŜǊƴŀǘŜ 5b{ {ŜǊǾŜǊ Lt ¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ǎŜǘ ǘƘŜ ŀƭǘŜǊƴŀǘŜ Lt ŀŘŘǊŜǎǎ ƻŦ ǘƘŜ 5b{ {ŜǊǾŜǊΦ 

aƻŘōǳǎ ¢/t {ƭŀǾŜ 

[ƻŎŀƭ aƻŘōǳǎ ¢/t ǇƻǊǘ 
¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ǎŜǘ ǘƘŜ ƭƻŎŀƭ ǇƻǊǘ ǘƻ ōŜ ǳǎŜŘ ōȅ ǘƘŜ aƻŘōǳǎ 
ǎƭŀǾŜ ŘŜǾƛŎŜΦ ¢ƘŜ ŘŜŦŀǳƭǘ ǾŀƭǳŜ ƛǎ рлнΦ 

[ƻŎŀƭ aƻŘōǳǎ bŜǘL5 
¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ǎŜǘ ǘƘŜ bŜǘǿƻǊƪ L5 ǘƻ ōŜ ǳǎŜŘ ōȅ ǘƘŜ aƻŘōǳǎ 
ǎƭŀǾŜ ŘŜǾƛŎŜΦ ¢ƘŜ ŘŜŦŀǳƭǘ ǾŀƭǳŜ ƛǎ мΦ 

¦ǇŘŀǘŜ {ŜǘǘƛƴƎǎ /ƭƛŎƪ ǘƘƛǎ ōǳǘǘƻƴ ǘƻ ǎŀǾŜ ǘƘŜ ǊŜǾƛǎŜŘ ǎŜǘǘƛƴƎǎ ǘƻ ǘƘŜ 9¢-ннлл ƳƻŘǳƭŜΦ 
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5ȅƴŀƳƛŎ /ƻƴŦƛƎǳǊŀǘƛƻƴ 

5ȅƴŀƳƛŎ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƛǎ ǾŜǊȅ Ŝŀǎȅ ǘƻ ǇŜǊŦƻǊƳΦ LŦ ŀ 5I/t ǎŜǊǾŜǊ ƛǎ ŎƻƴƴŜŎǘŜŘ ǘƻ ȅƻǳ ƴŜǘǿƻǊƪΣ ŀ 

ƴŜǘǿƻǊƪ ŀŘŘǊŜǎǎ Ŏŀƴ ōŜ ŘȅƴŀƳƛŎŀƭƭȅ ŎƻƴŦƛƎǳǊŜŘ ōȅ ǳǎƛƴƎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǇǊƻŎŜŘǳǊŜΥ 

 

{ǘŜǇ мΥ {ŜƭŜŎǘ ά5I/tέ ŦǊƻƳ ǘƘŜ !ŘŘǊŜǎǎ ¢ȅǇŜ ŘǊƻǇ-Řƻǿƴ ƳŜƴǳΦ 

{ǘŜǇ нΥ /ƭƛŎƪ ǘƘŜ ά¦ǇŘŀǘŜ {ŜǘǘƛƴƎǎέ ōǳǘǘƻƴ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴΦ 

 

 

 

 

 

 

 

 

 

 

 

 

 

aŀƴǳŀƭ /ƻƴŦƛƎǳǊŀǘƛƻƴ 

²ƘŜƴ ǳǎƛƴƎ Ƴŀƴǳŀƭ ŎƻƴŦƛƎǳǊŀǘƛƻƴΣ ǘƘŜ ƴŜǘǿƻǊƪ ǎŜǘǘƛƴƎǎ ǎƘƻǳƭŘ ōŜ ŀǎǎƛƎƴŜŘ ŀǎ ŦƻƭƭƻǿǎΥ  

{ǘŜǇ мΥ {ŜƭŜŎǘ ά{ǘŀǘƛŎ Ltέ ŦǊƻƳ ǘƘŜ !ŘŘǊŜǎǎ ¢ȅǇŜ ŘǊƻǇ-Řƻǿƴ ƳŜƴǳΦ 

{ǘŜǇ нΥ 9ƴǘŜǊ ǘƘŜ ǊŜƭŜǾŀƴǘ ŘŜǘŀƛƭǎ ƛƴ ǘƘŜ ǊŜǎǇŜŎǘƛǾŜ ƴŜǘǿƻǊƪ ǎŜǘǘƛƴƎǎ ŦƛŜƭŘǎΦ 

{ǘŜǇ оΥ /ƭƛŎƪ ǘƘŜ ά¦ǇŘŀǘŜ {ŜǘǘƛƴƎǎέ ōǳǘǘƻƴ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴΦ 
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9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -ср - 

 

4.3.2 DŜƴŜǊŀƭ {ŜǘǘƛƴƎǎ 

 

 
 

¢ƘŜ ǘŀōƭŜ ŘŜǎŎǊƛōŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ ϦDŜƴŜǊŀƭ {ŜǘǘƛƴƎǎϦ ǎŜŎǘƛƻƴΦ 

LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ 

9ǘƘŜǊƴŜǘ {ǇŜŜŘ 
¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ǎŜǘ ǘƘŜ 9ǘƘŜǊƴŜǘ ǎǇŜŜŘΦ ¢ƘŜ ŘŜŦŀǳƭǘ ǾŀƭǳŜ ƛǎ 
!ǳǘƻ ό!ǳǘƻ Ґ млκмлл aōǇǎ !ǳǘƻ-ƴŜƎƻǘƛŀǘƛƻƴύΦ 

{ȅǎǘŜƳ ¢ƛƳŜƻǳǘ 
όbŜǘǿƻǊƪ ²ŀǘŎƘŘƻƎύ 

¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ŎƻƴŦƛƎǳǊŜ ǘƘŜ ǎȅǎǘŜƳ ǘƛƳŜƻǳǘ ǾŀƭǳŜΦ LŦ ǘƘŜǊŜ ƛǎ 
ƴƻ ŀŎǘƛǾƛǘȅ ƻƴ ǘƘŜ ƴŜǘǿƻǊƪ ŦƻǊ ŀ ŎŜǊǘŀƛƴ ǇŜǊƛƻŘ ƻŦ ǘƛƳŜΣ ǘƘŜ ǎȅǎǘŜƳ ǿƛƭƭ 
ōŜ ǊŜōƻƻǘŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ ŎƻƴŦƛƎǳǊŜŘ ǎȅǎǘŜƳ ǘƛƳŜƻǳǘ ǾŀƭǳŜΦ 

¢/t ¢ƛƳŜƻǳǘ ό{ŜŎƻƴŘǎύ 
¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ŎƻƴŦƛƎǳǊŜ ǘƘŜ ¢/t ǘƛƳŜƻǳǘ ǾŀƭǳŜΦ LŦ aƻŘōǳǎ 
¢/t ŎƻƳƳǳƴƛŎŀǘƛƻƴ ƛǎ ƛŘƭŜ ŦƻǊ ŀ ŎŜǊǘŀƛƴ ǇŜǊƛƻŘ ƻŦ ǘƛƳŜΣ ǘƘŜ ǎȅǎǘŜƳ ǿƛƭƭ 
Ŏǳǘ ƻŦŦ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴΦ 

¦5t /ƻƴŦƛƎǳǊŀǘƛƻƴ ¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ŜƴŀōƭŜ ƻǊ ŘƛǎŀōƭŜ ¦5t ŎƻƴŦƛƎǳǊŀǘƛƻƴ ŦǳƴŎǘƛƻƴΦ 

²Ŝō !ǳǘƻ-ƭƻƎƻǳǘ 
¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ŎƻƴŦƛƎǳǊŜ ǘƘŜ ŀǳǘƻƳŀǘƛŎ ƭƻƎƻǳǘ ǾŀƭǳŜΦ LŦ ǘƘŜǊŜ 
ƛǎ ƴƻ ŀŎǘƛǾƛǘȅ ƻƴ ǘƘŜ ǿŜō ǎŜǊǾŜǊ ŦƻǊ ŀ ŎŜǊǘŀƛƴ ǇŜǊƛƻŘ ƻŦ ǘƛƳŜΣ ǘƘŜ ŎǳǊǊŜƴǘ 
ǳǎŜǊ ŀŎŎƻǳƴǘ ǿƛƭƭ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ƭƻƎƎŜŘ ƻǳǘΦ 

!ƭƛŀǎ bŀƳŜ 
¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ŀǎǎƛƎƴ ŀƴ ŀƭƛŀǎ ƴŀƳŜ ŦƻǊ ŜŀŎƘ 9¢-ннлл ƳƻŘǳƭŜ 
ǘƻ ŀǎǎƛǎǘ ǿƛǘƘ Ŝŀǎȅ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴΦ 

I¢¢t tƻǊǘ 

¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ŀǎǎƛƎƴ ǎǇŜŎƛŦƛŎ ŀ I¢¢t ǇƻǊǘ ƻŦ 9¢-ннлл ƳƻŘǳƭŜΦ 
¢ƘŜ 9¢-ннлл ƴŜŜŘǎ ǘƻ ōŜ ǊŜǎǘŀǊǘŜŘ ǿƘŜƴ ǘƘŜ I¢¢t ǇƻǊǘ ƛǎ ŎƘŀƴƎŜŘΦ ¸ƻǳ 
ƴŜŜŘ Ƴŀƴǳŀƭƭȅ ǘȅǇŜ ǘƘŜ ƴŜǿ I¢¢t ǇƻǊǘ ƛƴ ǘƘŜ ŀŘŘǊŜǎǎ ōŀǊ ƻŦ ǘƘŜ 
ōǊƻǿǎŜǊΦ ¢ƘŜ ŘŜŦŀǳƭǘ ƛǎ улΦ CƻǊ ŜȄŀƳǇƭŜΣ ƛŦ ǘƘŜ I¢¢t ǇƻǊǘ ƛǎ ǎŜǘ ǘƻ умΣ 
ǘƘŜƴ ŜƴǘŜǊ ǘƘŜ άLt ŀŘŘǊŜǎǎΥ I¢¢t ǇƻǊǘέ όмлΦлΦуΦмноΥумύΦ 

¦ǇŘŀǘŜ {ŜǘǘƛƴƎǎ /ƭƛŎƪ ǘƘƛǎ ōǳǘǘƻƴ ǘƻ ǎŀǾŜ ǘƘŜ ǊŜǾƛǎŜŘ ǎŜǘǘƛƴƎǎ ǘƻ ǘƘŜ 9¢-ннлл ƳƻŘǳƭŜΦ 

 

 



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -сс - 

 

4.3.3 wŜǎǘƻǊŜ CŀŎǘƻǊȅ 5ŜŦŀǳƭǘǎκCƛǊƳǿŀǊŜ ¦ǇŘŀǘŜ 

 

 

 

 

 

 

 

 

 

 

 

bƻǘŜΥ ¢Ƙƛǎ ǎŜǘǳǇ ǇŀƎŜ Ƴŀȅ ōŜ ŘƛŦŦŜǊŜƴǘ ŦƻǊ ǎƻƳŜ ƳƻŘǳƭŜǎΣ ōǳǘ ǘƘŜ ŦǳƴŎǘƛƻƴǎ ŀǊŜ ǘƘŜ ǎŀƳŜΦ 

 

ü wŜǎǘƻǊŜ ŀƭƭ ƻǇǘƛƻƴǎ ǘƻ ǘƘŜƛǊ ŦŀŎǘƻǊȅ ŘŜŦŀǳƭǘ ǎǘŀǘŜǎ 

¢ƻ ǊŜǎŜǘ ŀƭƭ ǇŀǊŀƳŜǘŜǊǎ ǘƻ ǘƘŜƛǊ ƻǊƛƎƛƴŀƭ ŦŀŎǘƻǊȅ ŘŜŦŀǳƭǘ ǎŜǘǘƛƴƎǎΣ ǳǎŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ 

ǇǊƻŎŜŘǳǊŜΥ 
 

{ǘŜǇ мΥ /ƭƛŎƪ ǘƘŜ άwŜǎǘƻǊŜ 5ŜŦŀǳƭǘǎέ ōǳǘǘƻƴ ǘƻ ǊŜǎŜǘ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴΦ 

{ǘŜǇ нΥ  /ƭƛŎƪ ǘƘŜ άhYέ ōǳǘǘƻƴ ƛƴ ǘƘŜ ƳŜǎǎŀƎŜ ŘƛŀƭƻƎ ōƻȄΦ 

{ǘŜǇ оΥ  /ƘŜŎƪ ǿƘŜǘƘŜǊ ǘƘŜ ƳƻŘǳƭŜ Ƙŀǎ ōŜŜƴ ǊŜǎŜǘ ǘƻ ǘƘŜ ƻǊƛƎƛƴŀƭ ŦŀŎǘƻǊȅ ŘŜŦŀǳƭǘ ǎŜǘǘƛƴƎǎ ŦƻǊ ǳǎŜ 

ǿƛǘƘ ǘƘŜ Ŝ{ŜŀǊŎƘ ¦ǘƛƭƛǘȅΦ wŜŦŜǊ ǘƻ {ŜŎǘƛƻƴ оΦо ά/ƻƴŦƛƎǳǊƛƴƎ ǘƘŜ bŜǘǿƻǊƪ {ŜǘǘƛƴƎǎέΦ 
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CŀŎǘƻǊȅ 5ŜŦŀǳƭǘǎ 

® 



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -ст - 

 

ü wŜōƻƻǘ ǘƘŜ ƳƻŘǳƭŜ 

¢ƘŜ wŜōƻƻǘ ǘƘŜ ƳƻŘǳƭŜ ŦǳƴŎǘƛƻƴ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ǊŜƳƻǘŜƭȅ ŦƻǊŎŜ ǘƘŜ 9¢-ннлл ƳƻŘǳƭŜ ǘƻ ǊŜōƻƻǘΦ 

!ŦǘŜǊ ǘƘŀǘΣ ŜƴǘŜǊ ǘƘŜ ǇŀǎǎǿƻǊŘ ǘƻ ƭƻƎ ƛƴǘƻ ǘƘŜ Ƴŀƛƴ ǇŀƎŜΦ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ü CƛǊƳǿŀǊŜ ¦ǇŘŀǘŜ 

 

 

 

 

 

 

 

¢ƘŜ ŦƛǊƳǿŀǊŜ ǳǇŘŀǘŜ ǊŜǉǳƛǊŜǎ ƛƴƛǘƛŀƭƛȊŀǘƛƻƴ ŀƴŘ ƭƻŎŀƭ ƴŜǘǿƻǊƪ ƻǇŜǊŀǘƛƻƴǎΦ ¢ƘŜ ǘǊŀŘƛǘƛƻƴŀƭ ŦƛǊƳǿŀǊŜ 

ǳǇŘŀǘŜ ǊŜǉǳƛǊŜǎ ŀŘƧǳǎǘƛƴƎ ǘƘŜ Lƴƛǘκwǳƴ {ǿƛǘŎƘ ŀƴŘ ǊŜōƻƻǘƛƴƎ ǘƘŜ ƳƻŘǳƭŜ Ƴŀƴǳŀƭƭȅ ŦƻǊ ǘƘŜ 

ƛƴƛǘƛŀƭƛȊŀǘƛƻƴ ƻŦ ŦƛǊƳǿŀǊŜ ǳǇŘŀǘŜΣ ǿƘƛƭŜ ƴŜǿ ŦƛǊƳǿŀǊŜ ŀƭƭƻǿǎ ǘƘŜ ǳǎŜǊ ǘƻ ƛƴƛǘƛŀƭƛȊŜ ǘƘŜ ƳƻŘǳƭŜ Ǿƛŀ 

ǿŜō ƛƴǘŜǊŦŀŎŜ ǿƛǘƘƻǳǘ ŀŘƧǳǎǘƛƴƎ ǘƘŜ ƘŀǊŘǿŀǊŜ ǎǿƛǘŎƘΦ LƴƛǘƛŀƭƛȊŀǘƛƻƴ Ǿƛŀ ǘƘŜ ǿŜō ƛǎ ǳǎŜŦǳƭ ǿƘŜƴ ŀ 

ƳƻŘǳƭŜ ƛǎ ƛƴǎǘŀƭƭŜŘ ƛƴ ŀ ǊŜƳƻǘŜ ŦƛŜƭŘ ŀƴŘ Ŏŀƴ ōŜ ŀŎŎŜǎǎŜŘ ōȅ ŀ ǊŜƳƻǘŜ t/ Ǿƛŀ ¢ŜŀƳ±ƛŜǿŜǊΦ 

 



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -су - 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

bƻǘŜΥ  

LŦ ǘƘŜ ǊŜƳƻǘŜ ŦƛǊƳǿŀǊŜ ǳǇŘŀǘŜ ŦŀƛƭǎΣ ǘƘŜ ƳƻŘǳƭŜ ǿƛƭƭ ƴƻǘ ŦǳƴŎǘƛƻƴ ǇǊƻǇŜǊƭȅΦ tƭŜŀǎŜ ǇŜǊŦƻǊƳ ǘƘŜ 

ǘǊŀŘƛǘƛƻƴŀƭ ŦƛǊƳǿŀǊŜ ǳǇŘŀǘŜ ŀƎŀƛƴ ŀƴŘ ǘƘŜƴ ǘƘŜ ƳƻŘǳƭŜ ǿƛƭƭ ǿƻǊƪ ƴƻǊƳŀƭƭȅΦ  

 

CƻǊ ŘŜǘŀƛƭŜŘ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ Ƙƻǿ ǘƻ ǊŜƳƻǘŜ ǳǇŘŀǘŜ ǘƘŜ CƛǊƳǿŀǊŜ ŦƻǊ ǘƘŜ 9¢-ннлл ƳƻŘǳƭŜΣ ǊŜŦŜǊ 

ǘƻ ǘƘŜ 9¢-ннлл CƛǊƳǿŀǊŜ ¦ǇŘŀǘŜ aŀƴǳŀƭ ό9bύΦ ¢ƘŜ ŘƻǿƴƭƻŀŘ ŀŘŘǊŜǎǎ ƛǎ ǎƘƻǿƴ ōŜƭƻǿΥ 

 

 
ƘǘǘǇǎΥκκǿǿǿΦƛŎǇŘŀǎΦŎƻƳκŜƴκŘƻǿƴƭƻŀŘκǎƘƻǿΦǇƘǇΚƴǳƳҐнснс 

  

https://www.icpdas.com/en/download/show.php?num=2626


9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -сф - 

 

4.4 Lκh {ŜǘǘƛƴƎǎ 

¢ƘŜ Lκh {ŜǘǘƛƴƎǎ ǇŀƎŜ ŀƭƭƻǿǎ ȅƻǳ ǘƻ ŎƻƴŦƛƎǳǊŜ ǘƘŜ 5ƛƎƛǘŀƭ LƴǇǳǘΣ 5ƛƎƛǘŀƭ hǳǘǇǳǘΣ ŀƴŘ !ƴŀƭƻƎ LƴǇǳǘ 

ǇŀǊŀƳŜǘŜǊǎ ŦƻǊ ǘƘŜ 9¢-ннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜΦ  

 

{ŜŎǘƛƻƴ 5L 5h !L !h 

пΦпΦм 5h /ƻƴǘǊƻƭ - P - 

пΦпΦн 5Lκ5h /ƻƴŦƛƎǳǊŀǘƛƻƴ P - 

пΦпΦо !ƴŀƭƻƎ LƴǇǳǘ /ƘŀƴƴŜƭ - P - 

пΦпΦп !ƴŀƭƻƎ LƴǇǳǘ /ŀƭƛōǊŀǘƛƻƴ - 
9¢-ннмт/LΣ 
9¢-ннмт/L-п 

- 

пΦпΦр !ƴŀƭƻƎ hǳǘǇǳǘ /ƻƴŦƛƎǳǊŀǘƛƻƴ - - P 

пΦпΦр w¢/ - P - 

пΦпΦс 5ŀǘŀ [ƻƎƎŜǊ - P - 

 

 

4.4.1 5h /ƻƴǘǊƻƭ 

 

 

 

 

 

 

 

 

 

 

¢ƘŜ ǘŀōƭŜ ŘŜǎŎǊƛōŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ Ϧ5h /ƻƴǘǊƻƭϦ ǎŜŎǘƛƻƴΦ 

LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ 

{Ŝǘ 5h ǾŀƭǳŜ ¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ Ƴŀƴǳŀƭƭȅ ŀǎǎƛƎƴ ŀ ǎǇŜŎƛŦƛŎ ŀ ǾŀƭǳŜ ŦƻǊ ǘƘŜ 5hΦ 

¦ǇŘŀǘŜ {ŜǘǘƛƴƎǎ /ƭƛŎƪ ǘƘƛǎ ōǳǘǘƻƴ ǘƻ ǎŀǾŜ ǘƘŜ ǊŜǾƛǎŜŘ ǎŜǘǘƛƴƎǎ ǘƻ ǘƘŜ 9¢-ннлл ƳƻŘǳƭŜΦ 

 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -тл - 

 

4.4.2 5Lκ5h /ƻƴŦƛƎǳǊŀǘƛƻƴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

¢ƘŜ ǘŀōƭŜ ŘŜǎŎǊƛōŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ Ϧ5Lκ5h /ƻƴŦƛƎǳǊŀǘƛƻƴϦ ǎŜŎǘƛƻƴΦ 

LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ 

5ƛƎƛǘŀƭ hǳǘǇǳǘ 

Iƻǎǘκ{ƭŀǾŜ ²ŀǘŎƘŘƻƎ 

¢ƛƳŜƻǳǘ 

¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ŎƻƴŦƛƎǳǊŜ ǘƘŜ Iƻǎǘ ²ŀǘŎƘŘƻƎ ǘƛƳŜƻǳǘ ǾŀƭǳŜΦ If there is 

no Modbus TCP communication activity for the specified period (the timeout), 

then the Host Watchdog will activate an alarm. 

9ƴŀōƭŜ {ŀŦŜ ±ŀƭǳŜ 

ό9ƴŀōƭŜ ²ŀǘŎƘŘƻƎύ 
This parameter is used to enable the watchdog on ŜŀŎƘ DO channels. 

 

 



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -тм - 

 

 

LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ 

{ŀŦŜ ±ŀƭǳŜ 
¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ŘŜŦƛƴŜ ǘƘŜ 5h ǎŀŦŜ ǾŀƭǳŜ ŦƻǊ ǘƘŜ 9¢-ннлл ƳƻŘǳƭŜΦ LŦ ǘƘŜ 
Iƻǎǘ ²ŀǘŎƘŘƻƎ ŀƭŀǊƳ ƛǎ ŀŎǘƛǾŀǘŜŘΣ ǘƘŜ 5h ǿƛƭƭ ōŜ ǎŜǘ ǘƻ ǘƘŜ ǳǎŜǊ-ŘŜŦƛƴŜŘ ǎŀŦŜ 
ǾŀƭǳŜΦ 

tƻǿŜǊ-hƴ ±ŀƭǳŜ 
¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ŘŜŦƛƴŜ ǘƘŜ 5h tƻǿŜǊ-ƻƴ ǾŀƭǳŜΦ hƴ ōƻƻǘ ǳǇΣ ǘƘŜ 5h ƛǎ 
ǎŜǘ ǘƻ ǘƘŜ ǳǎŜǊ-ŘŜŦƛƴŜŘ tƻǿŜǊ-ƻƴ ǾŀƭǳŜΦ 

5ƛƎƛǘŀƭ LƴǇǳǘ 

9ƴŀōƭŜ [ŀǘŎƘŜŘ 5L 

This parameter is uses to enable the latch function on all DI channels. The status 
of the DI will be recorded if it has been flagged as either high or low. 
л Ґ 5ƛǎŀōƭŜ !ƭƭΤ  
м Ґ 9ƴŀōƭŜ !ƭƭ 

/ƭŜŀǊ [ŀǘŎƘŜŘ {ǘŀǘǳǎ όIƛƎƘύ 
¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ŎƭŜŀǊ ǘƘŜ ǎǘŀǘǳǎ ƻŦ ŀƭƭ ƘƛƎƘ ƭŀǘŎƘŜŘ 5κLΦ  
л Ґ bƻ hǇŜǊŀǘƛƻƴΤ  
м Ґ /ƭŜŀǊ !ƭƭ 

/ƭŜŀǊ [ŀǘŎƘŜŘ {ǘŀǘǳǎ ό[ƻǿύ 
¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ŎƭŜŀǊ ǘƘŜ ǎǘŀǘǳǎ ƻŦ ŀƭƭ ƭƻǿ ƭŀǘŎƘŜŘ 5κLΦ 
л Ґ bƻ hǇŜǊŀǘƛƻƴΤ  

мҐ /ƭŜŀǊ !ƭƭ  

5L CƛƭǘŜǊ [ŜǾŜƭ 
¢ƘŜ 5L ŦƛƭǘŜǊ ƛǎ ŀ ŦǳƴŎǘƛƻƴ ǘƘŀǘ ŜƭƛƳƛƴŀǘŜǎ ƘƛƎƘ-ŦǊŜǉǳŜƴŎȅ ƴƻƛǎŜ ŦǊƻƳ ƛƴǇǳǘǎΦ 
{ŜǘǘƛƴƎǎ ǊŀƴƎŜ ǾŀƭǳŜΥ м Ϥ срлл όƳǎύΤ л Ґ 5ƛǎŀōƭŜ ό5ŜŦŀǳƭǘύΦ wŜŦŜǊ ǘƻ !ǇǇŜƴŘƛȄ !Φп 
ά²Ƙŀǘ ƛǎ 5ƛƎƛǘŀƭ-LƴǇǳǘ CƛƭǘŜǊ ό5L CƛƭǘŜǊύέ ŦƻǊ ƳƻǊŜ ŘŜǘŀƛƭǎΦ 

5ƛƎƛǘŀƭ /ƻǳƴǘŜǊ 

9ƴŀōƭŜ 5ƛƎƛǘŀƭ /ƻǳƴǘŜǊ This parameter is used to enable the digital counter on ŜŀŎƘ DI channels. 

/ƭŜŀǊ 5ƛƎƛǘŀƭ /ƻǳƴǘŜǊ ¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ŎƭŜŀǊ ǘƘŜ ǾŀƭǳŜǎ ƻŦ ŜŀŎƘ 5L ŎƻǳƴǘŜǊǎΦ 

tǊŜǎŜǘ /ƻǳƴǘŜǊ ±ŀƭǳŜ ¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ǎŜǘ ǘƘŜ ŘŜŦŀǳƭǘ ǾŀƭǳŜ ŦƻǊ ŜŀŎƘ 5L ŎƻǳƴǘŜǊǎΦ 

CǊŜǉǳŜƴŎȅ aŜŀǎǳǊŜƳŜƴǘ ό5Lύ 

9ƴŀōƭŜ  
CǊŜǉǳŜƴŎȅ aŜŀǎǳǊŜƳŜƴǘ 

This parameter is used to enable the frequency measurement function on each 
DI channels. 

 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -тн - 

 

 

LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ 

Scan Mode 

¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ŘŜŦƛƴŜ ǘƘŜ ǎŎŀƴ ƳƻŘŜ ŦƻǊ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ƳŜŀǎǳǊŜƳŜƴǘΦ 
1000 ms: This mode provides a normal update rate and normal accuracy. 
The acceptable frequency range for the input signal is 1 Hz to 3 kHz (ҕ 1 Hz 
error). 
This mode can be used when the pulse width (signal source) contains small 
errors, since the measurement is based on the pulse count. 
 

100 ms: This mode provides fast update rate, but the accuracyis low. 
The acceptable frequency range for the input signal is 100 Hz to 3 kHz (ҕ 10 Hz 
error). 
This mode can be used when the pulse width (signal source) contains small 
errors, since the measurement is based on the pulse count. 
 
Single-pulse: This mode provides the highest accuracy but can only be used for 
stable signal.  
The data update rate depends on the signal frequency and the acceptable signal 
frequency range for the input signal is 0.01 Hz to 3.5 kHz (ҕ 0.01 Hz error). 
This mode can only be used when the pulse width (signal source) is stable, since 

the measurement is based on the width of a single pulse. 

aƻǾƛƴƎ !ǾŜǊŀƎŜ 

м ==> No Average is used 
н ==> Uses tƘŜ ŀǾŜǊŀƎŜ ƻŦ н Ŏƻƴǘƛƴǳƻǳǎ ǎŀƳǇƭŜ ǾŀƭǳŜǎ 
п ==> Uses tƘŜ ŀǾŜǊŀƎŜ ƻŦ п Ŏƻƴǘƛƴǳƻǳǎ ǎŀƳǇƭŜ ǾŀƭǳŜǎ 
у ==> Uses tƘŜ ŀǾŜǊŀƎŜ ƻŦ у Ŏƻƴǘƛƴǳƻǳǎ ǎŀƳǇƭŜ ǾŀƭǳŜǎ 

¦ƴƛǾŜǊǎŀƭ 5Lh 

CƻǊŎŜ 5Lκ5h aƻŘŜ 

For ET-2254(P) only 

5ȅƴŀƳƛŎΥ Dynamic I/O type based on DO requests. 
 
{ǘŀǘƛŎΥ Static I/O type by configuration (web or Modbus). 

 

 

¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ǎŜǘ ǘƘŜ ¦ƴƛǾŜǊǎŀƭ 5Lh ŎƘŀƴƴŜƭǎ ǘƻ 5L ƻǊ 5h tƻǊǘΦ 

м ҐҐҔ 5LΤ л ҐҐҔ 5h 

¦ǇŘŀǘŜ {ŜǘǘƛƴƎǎ /ƭƛŎƪ ǘƘƛǎ ōǳǘǘƻƴ ǘƻ ǎŀǾŜ ǘƘŜ ǊŜǾƛǎŜŘ ǎŜǘǘƛƴƎǎ ǘƻ ǘƘŜ 9¢-ннлл ƳƻŘǳƭŜΦ 

 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -то - 

 

4.4.3 !ƴŀƭƻƎ LƴǇǳǘ /ƻƴŦƛƎǳǊŀǘƛƻƴ 
 

bƻǘŜΥ ¢ƘŜ ŎƻƴǘŜƴǘ ƛƴ {ŜŎǘƛƻƴ пΦпΦо ǘƻ пΦпΦс ƛǎ ŀǾŀƛƭŀōƭŜ ŦƻǊ ǎƻƳŜ ƻŦ ǘƘŜ !L ƳƻŘǳƭŜǎΦ 

 

 

 

 

 

bƻǘŜ ǘƘŀǘ ǎƻƳŜ ƻŦ ǘƘŜ ƳƻŘǳƭŜǎ ǎǳǇǇƻǊǘ ǘƘŜ ŀƭŀǊƳ ŦǳƴŎǘƛƻƴΦ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

¢ƘŜ ǘŀōƭŜ ŘŜǎŎǊƛōŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ Ϧ!ƴŀƭƻƎ LƴǇǳǘ /ƻƴŦƛƎǳǊŀǘƛƻƴϦ ǎŜŎǘƛƻƴΦ 

LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ 

!ƴŀƭƻƎ LƴǇǳǘ /ƘŀƴƴŜƭ 

!Lл Ϥ !Lт 

{Ŝǘ ǘƘŜ Řŀǘŀ ǊŀƴƎŜ ŦƻǊ ŜŀŎƘ ŎƘŀƴƴŜƭ ŀƴŘ ǿƘŜǘƘŜǊ ǘƻ ŜƴŀōƭŜ ƻǊ 
ŘƛǎŀōƭŜ ƛǘΦ LŦ ǘƘŜ ŀƭŀǊƳ ƛǎ ŜƴŀōƭŜŘ ŀƴŘ ǘƘŜ ŀƭŀǊƳ ƳƻŘŜ ƛǎ ǎŜǘ ǘƻ 
άaƻƳŜƴǘŀǊȅέ ǿƘƛŎƘ ƳŜŀƴǎ ǘƘŜ ŀƭŀǊƳ ǎǘŀǘǳǎ ǿƛƭƭ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ōŜ 
ŎƭŜŀǊŜŘ ƛŦ ǘƘŜ ŀƭŀǊƳ ƻŎŎǳǊǊŜŘ ŀƴŘ ǘƘŜ !L ǾŀƭǳŜ ƛǎ ōŀŎƪ ǘƻ ƴƻǊƳŀƭΦ LŦ 
ǘƘŜ ƳƻŘŜ ƛǎ ǎŜǘ ǘƻ ά[ŀǘŎƘέΣ ǘƘŜ ŀƭŀǊƳ ǎǘŀǘǳǎ Ŏŀƴ ƻƴƭȅ ōŜ ŎƭŜŀǊŜŘ ōȅ 
ǳǎƛƴƎ ǘƘŜ /ƭŜŀǊ ŎƻƳƳŀƴŘΦ  

!ƴŀƭƻƎ LƴǇǳǘ 

5ŀǘŀ CƻǊƳŀǘ {Ŝǘ ǘƘŜ Řŀǘŀ ŦƻǊƳŀǘΣ ŜΦƎΦΣ IŜȄ ƻǊ 9ƴƎƛƴŜŜǊƛƴƎΦ 

{ŀƳǇƭƛƴƎ wŀǘŜǎ {Ŝǘ ǘƘŜ ǎŀƳǇƭƛƴƎ ǊŀǘŜΣ ŜΦƎΦΣ мл IȊ ƻǊ нлл IȊΦ 

!ƴŀƭƻƎ LƴǇǳǘ aƻŘŜ {ŜǊ ǘƘŜ ǿƛǊƛƴƎ ƳƻŘŜΣ ŜΦƎΦΣ 5ƛŦŦŜǊŜƴǘƛŀƭ ƻǊ {ƛƴƎƭŜ 9ƴŘΦ 

¦ǇŘŀǘŜ {ŜǘǘƛƴƎǎ /ƭƛŎƪ ǘƘƛǎ ōǳǘǘƻƴ ǘƻ ǎŀǾŜ ǘƘŜ ǊŜǾƛǎŜŘ ǎŜǘǘƛƴƎǎ ǘƻ ǘƘŜ 9¢-ннлл ƳƻŘǳƭŜΦ 



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -тп - 

 

4.4.4 !ƴŀƭƻƎ LƴǇǳǘ /ŀƭƛōǊŀǘƛƻƴ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

¢ƘŜ ǘŀōƭŜ ŘŜǎŎǊƛōŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ Ϧ!ƴŀƭƻƎ LƴǇǳǘ /ŀƭƛōǊŀǘƛƻƴϦ ǎŜŎǘƛƻƴΦ 

LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ 

!ƴŀƭƻƎ LƴǇǳǘ /ƘŀƴƴŜƭ 

!Lл Ϥ !Lт 
5ƛǎǇƭŀȅ ǘƘŜ Řŀǘŀ ǊŀƴƎŜ ŀƴŘ ǘƘŜ ½ŜǊƻ ƻǊ {Ǉŀƴ ŎŀƭƛōǊŀǘƛƻƴ 
ǾƻƭǘŀƎŜκŎǳǊǊŜƴǘΦ  

!L /ƘŀƴƴŜƭ {ŜƭŜŎǘ ŀƴ !L ŎƘŀƴƴŜƭ ǘƻ ǇŜǊŦƻǊƳ ŎŀƭƛōǊŀǘƛƻƴΦ 

¢ȅǇŜ {ŜƭŜŎǘ ǘƘŜ ǘȅǇŜ ƻŦ ŎŀƭƛōǊŀǘƛƻƴΣ ŜΦƎΦΣ ½ŜǊƻ ƻǊ {ǇŀƴΦ 

/ŀƭƛōǊŀǘŜ /ƭƛŎƪ ǘƘŜ /ŀƭƛōǊŀǘŜ ōǳǘǘƻƴ ǘƻ ǇŜǊŦƻǊƳ ŎŀƭƛōǊŀǘƛƻƴ 

 
 

ü wŜƭƻŀŘ CŀŎǘƻǊȅ /ŀƭƛōǊŀǘƛƻƴ tŀǊŀƳŜǘŜǊǎ 

Cƻƭƭƻǿ ǘƘŜ ǎǘŜǇǎ ǘƻ ƭƻŀŘ ǘƘŜ ŦŀŎǘƻǊȅ ŘŜŦŀǳƭǘ ǎŜǘǘƛƴƎǎΦ 

{ǘŜǇ мΥ  /ƭƛŎƪ ǘƘŜ άwŜƭƻŀŘέ ōǳǘǘƻƴ ǘƻ ƭƻŀŘ ǘƘŜ ŎŀƭƛōǊŀǘƛƻƴ ǇŀǊŀƳŜǘŜǊǎΦ 

{ǘŜǇ нΥ  /ƭƛŎƪ ǘƘŜ άhYέ ōǳǘǘƻƴ ƛƴ ǘƘŜ ŘƛŀƭƻƎ ōƻȄ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ǎŜǘǘƛƴƎΦ   
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/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -тр - 

 

4.4.5 w¢/ 
 
¢ƘŜ ŦǳƴŎǘƛƻƴ ƛǎ ǳǎŜŘ ǘƻ ǎŜǘ ǘƘŜ ǎȅǎǘŜƳ ǘƛƳŜŀŀƴŘ ŎƭƛŎƪ ǘƘŜ ά¦ǇŘŀǘŜ {ŜǘǘƛƴƎǎέ ōǳǘǘƻƴ ǘƻ ǎŀǾŜ ǘƘŜ 
ǊŜǾƛǎŜŘ ǎŜǘƛƛƴƎ ǘƻ ǘƘŜ 9¢-ннлл ƳƻŘǳƭŜΦ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.4.6 5ŀǘŀ [ƻƎƎŜǊ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -тс - 

 

¢ƘŜ ǘŀōƭŜ ŘŜǎŎǊƛōŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ Ϧ5ŀǘŀ [ƻƎƎŜǊϦ ǎŜŎǘƛƻƴΦ 

LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ 

{ǘŀǘǳǎ 5ƛǎǇƭŀȅ ǘƘŜ ŎǳǊǊŜƴǘ ǎǘŀǘǳǎ ƻŦ Řŀǘŀ ƭƻƎƎƛƴƎΦ 

/ƘŀƴƎŜ [ƻƎƎƛƴƎ 
{Ŝǘ ǘƘŜ ǎǘŀǘǳǎ ƻŦ Řŀǘŀ ƭƻƎƎƛƴƎΦ Lǘ Ŏŀƴ ōŜ ǎŜǘ ǘƻ {ǘƻǇΣ wǳƴΣ tŜǊƛƻŘΣ 
tŀǳǎŜΣ ŀƴŘ /ƻƴǘƛƴǳŜΦ 

hǾŜǊǿǊƛǘŜ ƻƴ Cǳƭƭ ²ƘŜǘƘŜǊ ǘƻ ƻǾŜǊǿǊƛǘŜ Řŀǘŀ ǿƘŜƴ ƛǘ ƛǎ ŦǳƭƭΦ Lǘ Ŏŀƴ ōŜ ǎŜǘ ǘƻ ̧Ŝǎ ƻǊ bƻΦ 

{ŀƳǇƭƛƴƎ LƴǘŜǊǾŀƭ - 
{ŜŎƻƴŘ  

¢ƘŜ ǘƛƳŜ ƛƴǘŜǊǾŀƭ ŦƻǊ ƭƻƎƎƛƴƎ ŘŀǘŀΦ όwŀƴƎŜΥ л-сррорΣ ¦ƴƛǘΥ ǎŜŎƻƴŘύ 

{ŀƳǇƭƛƴƎ LƴǘŜǊǾŀƭ - 
aƛƭƭƛǎŜŎƻƴŘ 

¢ƘŜ ǘƛƳŜ ƛƴǘŜǊǾŀƭ ŦƻǊ ƭƻƎƎƛƴƎ ŘŀǘŀΦ όwŀƴƎŜΥ л-млллΣ ƛƴ р Ƴǎ ǎǘŜǇύ 

tŜǊƛƻŘ {ǘŀǊǘ- 

¸ŜŀǊΣ aƻƴǘƘΣ 5ŀǘŜΣ IƻǳǊΣ 
aƛƴǳǘŜΣ {ŜŎƻƴŘ 

¢ƘŜ ǎǘŀǊǘ ǘƛƳŜ ŦƻǊ ƭƻƎƎƛƴƎ ŘŀǘŀΦ  

ό̧ŜŀǊκaƻƴǘƘκ5ŀǘŜκIƻǳκaƛƴǳǘŜκ {ŜŎƻƴŘύΦ 

tŜǊƛƻŘ 9ƴŘ- 
¸ŜŀǊΣ aƻƴǘƘΣ 5ŀǘŜΣ IƻǳǊΣ 

aƛƴǳǘŜΣ {ŜŎƻƴŘ 

¢ƘŜ ŜƴŘ ǘƛƳŜ ŦƻǊ ƭƻƎƎƛƴƎ ŘŀǘŀΦ  
ό¸ŜŀǊκaƻƴǘƘκ5ŀǘŜκIƻǳκaƛƴǳǘŜκ {ŜŎƻƴŘύΦ 

 

 

ü wŜǎŜǘ Řŀǘŀ ƭƻƎƎŜǊ ǘƻ ŜƳǇǘȅ 

 
/ƭƛŎƪ ǘƘŜ άwŜǎŜǘ 5ŀǘŀ [ƻƎƎŜǊέ ōǳǘǘƻƴ ǘƻ ǊŜƳƻǾŜ ŘŀǘŀΦ  

 

 

 

 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -тт - 

 

 

4.4.7 !ƴŀƭƻƎ hǳǘǇǳǘ /ƻƴŦƛƎǳǊŀǘƛƻƴ 
 

 

 

 

 

 

 

 

 

 

 

 

 

¢ƘŜ ǘŀōƭŜ ŘŜǎŎǊƛōŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ Ϧ!ƴŀƭƻƎ hǳǘǇǳǘ /ŀƭƛōǊŀǘƛƻƴϦ ǎŜŎǘƛƻƴΦ 

LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ 

!h /ƘŀƴƴŜƭ 

!hл Ϥ !hт 
{Ŝǘ ǘƘŜ Řŀǘŀ ǘȅǇŜΣ tƻǿŜǊ-ƻƴ ǾŀƭǳŜΣ {ŀŦŜ ǾŀƭǳŜΣ ŀƴŘ {ƭŜǿ wŀǘŜ ŦƻǊ 
ŜŀŎƘ ŎƘŀƴƴŜƭΦ 

aƻŘōǳǎ CƻǊƳŀǘ {Ŝǘ ǘƘŜ Řŀǘŀ ŦƻǊƳŀǘΦ Lǘ Ŏŀƴ ōŜ IŜȄŀŘŜŎƛƳŀƭ ƻǊ 9ƴƎƛƴŜŜǊƛƴƎ  

Iƻǎǘ ¢ƛƳŜƻǳǘ 

¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ŎƻƴŦƛƎǳǊŜ ǘƘŜ Iƻǎǘ ²ŀǘŎƘŘƻƎ ǘƛƳŜƻǳǘ 
ǾŀƭǳŜΦ LŦ ǘƘŜǊŜ ƛǎ ƴƻ aƻŘōǳǎ ¢/t ŎƻƳƳǳƴƛŎŀǘƛƻƴ ŀŎǘƛǾƛǘȅ ŦƻǊ ǘƘŜ 
ǎǇŜŎƛŦƛŜŘ ǇŜǊƛƻŘ όǘƘŜ ǘƛƳŜƻǳǘύΣ ǘƘŜ !h ǿƛƭƭ ōŜ ǎŜǘ ǘƻ ǘƘŜ 

ǳǎŜǊ-ŘŜŦƛƴŜŘ ǎŀŦŜ ǾŀƭǳŜΦ 

¦ǇŘŀǘŜ {ŜǘǘƛƴƎǎ /ƭƛŎƪ ǘƘƛǎ ōǳǘǘƻƴ ǘƻ ǎŀǾŜ ǘƘŜ ǊŜǾƛǎŜŘ ǎŜǘǘƛƴƎǎ ǘƻ ǘƘŜ 9¢-ннлл ƳƻŘǳƭŜΦ 

 

 

 

 

 

 

 

 

 



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -ту - 

 

4.5 {ȅƴŎ 

bƻǘŜΥ ¢ƘŜ ŦǳƴŎǘƛƻƴ ƛǎ ŀǾŀƛƭŀōƭŜ ŦƻǊ 5Lh ƳƻŘǳƭŜǎΦ 

 

 

 

 

 

 

¢ƘŜ 5Lh {ȅƴŎƘǊƻƴƛȊŀǘƛƻƴ ǎŜŎǘƛƻƴ ƻƴ ǘƘŜ {ȅƴŎ ǇŀƎŜ ŀƭƭƻǿǎ ȅƻǳ ǘƻ ŎƻƴŦƛƎǳǊŜ ǘƘŜ {ȅƴŎƘǊƻƴƻǳǎ 5LhΣ 

aƛƴ-ǎǿƛǘŎƘƛƴƎ ǘƛƳŜ ƻŦ 5h ŀƴŘ !ǳǘƻ-ƻŦŦ ¢ƛƳŜ ƻŦ 5h ŦƻǊ ǘƘŜ 9¢-ннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜΣ ŜŀŎƘ ƻŦ ǿƘƛŎƘ 

ǿƛƭƭ ōŜ ŘŜǎŎǊƛōŜŘ ƛƴ ƳƻǊŜ ŘŜǘŀƛƭ ōŜƭƻǿΦ 

 

 

4.5.1 5Lh {ȅƴŎƘǊƻƴƛȊŀǘƛƻƴ 

 

 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -тф - 

 

¢ƘŜ ǘŀōƭŜ ŘŜǎŎǊƛōŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ Ϧ5Lh {ȅƴŎƘǊƻƴƛȊŀǘƛƻƴϦ ǎŜŎǘƛƻƴΦ 

LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ 

{ȅƴŎƘǊƻƴƻǳǎ 5Lh ό[ƻŎŀƭ aƛǊǊƻǊύ 

Note:  

ET-2254 supports these functions when low 8-bit are DI0 to DI7 and high 8-bit are DO8 to DO15. 

[ŜǾŜƭ {ȅƴŎ ό5h Ґ 5Lύ 
This parameter is used to enable the synchronization operation in 
Digital Input/Output function.  

wƛǎƛƴƎ !ŎǘƛǾŜ ό5h Ґ hbύ 
This parameter is used to enable rising active in Digital Input 
function. When the specified DI state changed from OFF to ON, the 
corresponding DO will be set to ON. 

CŀƭƭƛƴƎ !ŎǘƛǾŜ ό5h Ґ hbύ 
This parameter is used toenable falling active in Digital Input 
function. When the specified DI state changed from ON to OFF, the 

corresponding DO will be set to ON. 

!ŘŘƛǘƛƻƴŀƭ /ƻƴǘǊƻƭǎ 

aƛƴ-{ǿƛǘŎƘ ¢ƛƳŜ ƻŦ 5h 
όл ǘƻ сррор {ŜŎƻƴŘǎύ 

¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ǎŜǘ ǘƘŜ minimum switching time between 

the ON and OFF state of the Digital Output. This protects some 

machines from being damaged by too many ON/OFF switches in a 

short time. 

!ǳǘƻ-ƻŦŦ ¢ƛƳŜ ƻŦ 5h 
όл ǘƻ сррор {ŜŎƻƴŘǎύ 

¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ǎŜǘ ǘƘŜ ŀǳǘƻ-ƻŦŦ ǘƛƳŜ ƻŦ ǘƘŜ 5ƛƎƛǘŀƭ hǳǘǇǳǘΦ 
LŦ ǘƘŜ 5ƛƎƛǘŀƭ hǳǘǇǳǘ ƛǎ hbΣ ǘƘŜ 5ƛƎƛǘŀƭ hǳǘǇǳǘ ǿƛƭƭ ōŜ ŀǳǘƻ-ƻŦŦ ōŀǎŜŘ 
ƻƴ ǘƘŜ ŎƻƴŦƛƎǳǊŜŘ ǘƛƳŜ ǾŀƭǳŜΦ 

¦ǇŘŀǘŜ {ŜǘǘƛƴƎǎ 
/ƭƛŎƪ ǘƘƛǎ ōǳǘǘƻƴ ǘƻ ǎŀǾŜ ǘƘŜ ǊŜǾƛǎŜŘ ǎŜǘǘƛƴƎǎ ƻŦ 5Lh ŎƻƴŦƛƎǳǊŀǘƛƻƴ ǘƻ 
ǘƘŜ 9¢-ннлл ƳƻŘǳƭŜΦ 

 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -ул - 

 

4.6 t²a 

bƻǘŜΥ ¢ƘŜ ŦǳƴŎǘƛƻƴ ƛǎ ŀǾŀƛƭŀōƭŜ ŦƻǊ 5Lh ƳƻŘǳƭŜǎΦ 

 

 

 

 

¢ƘŜ t²a /ƻƴŦƛƎǳǊŀǘƛƻƴ ǎŜŎǘƛƻƴ ƻƴ ǘƘŜ t²a ǇŀƎŜ ŀƭƭƻǿǎ ȅƻǳ ǘƻ ŜƴŀōƭŜ ŀƴŘ ŎƻƴŦƛƎǳǊŜ ǘƘŜ t²a 

ǇŀǊŀƳŜǘŜǊǎ ŦƻǊ ǘƘŜ 9¢-ннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ t²a !ƭŀǊƳ ŀƴŘ Řǳǘȅ ŎȅŎƭŜΣ ŜǘŎΦΣ ŜŀŎƘ ƻŦ 

ǿƘƛŎƘ ǿƛƭƭ ōŜ ŘŜǎŎǊƛōŜŘ ƛƴ ƳƻǊŜ ŘŜǘŀƛƭ ōŜƭƻǿΦ  
 

bƻǘŜΥ .ŜŎŀǳǎŜ ƻŦ ǘƘŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ǘƘŜ ǊŜƭŀȅ ŦǳƴŎǘƛƻƴǎΣ ƛǘ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘ ǘƘŀǘ ǘƘŜ 

t²a ƻƴ 9¢-ннслκннсмκннсу ƳƻŘǳƭŜ όƛΦŜΦΣ ƳƻŘǳƭŜǎ ǿƛǘƘ ǊŜƭŀȅ ŦǳƴŎǘƛƻƴǎύ ƛǎ ƴƻǘ ǳǎŜŘ 

ŦƻǊ ŜȄǘŜƴŘŜŘ ǇŜǊƛƻŘǎ ƻŦ ǘƛƳŜΦ 

 

4.6.1 t²a /ƻƴŦƛƎǳǊŀǘƛƻƴ 

 

 

 

 

 

 

 

¢ƘŜ ǘŀōƭŜ ŘŜǎŎǊƛōŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ Ϧt²a /ƻƴŦƛƎǳǊŀǘƛƻƴϦ ǎŜŎǘƛƻƴΦ 

LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ 5ŜŦŀǳƭǘǎ 
9ƴŀōƭŜ t²a This parameter is used to enable the PWM output function. л 

9ƴŀōƭŜ t²a !ƭŀǊƳ This parameter is used to enable the PWM output alarm 
function when Host/Slave watchdog timeout. л 

5ǳǘȅ /ȅŎƭŜ 

¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ǎŜǘ ǘƘŜ Řǳǘȅ ŎȅŎƭŜ ŦƻǊ ǘƘŜ 5h ŎƘŀƴƴŜƭǎΦ 
¢ǿƻ ǾŀƭǳŜǎ ŀǊŜ ǊŜǉǳƛǊŜŘ ŦƻǊ ŜŀŎƘ 5h ŎƘŀƴƴŜƭΦ 
¢ƘŜ ŦƛǊǎǘ ǾŀƭǳŜ ƛǎ ǘƘŜ ƘƛƎƘ ǇǳƭǎŜ ǿƛŘǘƘΣ ǿƘƛƭŜ ǘƘŜ ǎŜŎƻƴŘ ƛǎ ǘƘŜ 
ƭƻǿ ǇǳƭǎŜ ǿƛŘǘƘΦ ¢ƘŜ Řǳǘȅ ŎȅŎƭŜ ƛǎ ƛƴ м Ƴǎ ǳƴƛǘǎΣ ŀƴŘ ǘƘŜ 
ǊŜǎƻƭǳǘƛƻƴ ƛǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ р ƳǎΦ όмл ǘƻ сррор ƳǎύΦ ! ǾŀƭǳŜ ƻŦ л 
ǿƛƭƭ ŘƛǎŀōƭŜ ǘƘŜ Řǳǘȅ ŎȅŎƭŜ ŦǳƴŎǘƛƻƴǎ ŦƻǊ ǘƘŀǘ ŎƘŀƴƴŜƭΦ 

мллл 
όƳǎύ 

¦ǇŘŀǘŜ {ŜǘǘƛƴƎǎ /ƭƛŎƪ ǘƘƛǎ ōǳǘǘƻƴ ǘƻ ǎŀǾŜ ǘƘŜ ǊŜǾƛǎŜŘ ǎŜǘǘƛƴƎǎ ǘƻ ǘƘŜ 9¢-ннлл ƳƻŘǳƭŜΦ 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -ум - 

 

4.7 av¢¢ ό!Lύ 
 

 

 

 

 

 

 

ü /ƻƴƴŜŎǘƛǾƛǘȅ {ŜǘǘƛƴƎǎ 

wŜŦŜǊ ǘƻ {ŜŎǘƛƻƴ пΦмоΦм /ƻƴƴŜŎǘƛǾƛǘȅ {ŜǘǘƛƴƎǎ ŦƻǊ ƳƻǊŜ ŘŜǘŀƛƭǎ ŀōƻǳǘ ǘƘŜ ǎŜǘǘƛƴƎΦ 

 

 

ü tǳōƭƛŎŀǘƛƻƴ {ŜǘǘƛƴƎǎ 

wŜŦŜǊ ǘƻ {ŜŎǘƛƻƴ пΦмоΦн tǳōƭƛŎŀǘƛƻƴ {ŜǘǘƛƴƎǎ ŦƻǊ ƳƻǊŜ ŘŜǘŀƛƭǎ ŀōƻǳǘ ǘƘŜ ǎŜǘǘƛƴƎΦ 

 

 

ü !ƴŀƭƻƎ LƴǇǳǘǎ 

wŜŦŜǊ ǘƻ {ŜŎǘƛƻƴ пΦмс av¢¢-!L ŦƻǊ ƳƻǊŜ ŘŜǘŀƛƭǎ ŀōƻǳǘ ǘƘŜ ǎŜǘǘƛƴƎΦ 

 

 

ü wŜǎǘƻǊŜ CŀŎǘƻǊȅ 5ŜŦŀǳƭǘǎ 

wŜŦŜǊ ǘƻ {ŜŎǘƛƻƴ пΦмоΦо wŜǎǘƻǊŜ CŀŎǘƻǊȅ 5ŜŦŀǳƭǘǎ ŦƻǊ ƳƻǊŜ ŘŜǘŀƛƭǎ ŀōƻǳǘ ǘƘŜ ǎŜǘǘƛƴƎΦ 

 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -ун - 

 

4.8 tŀƛǊ /ƻƴƴŜŎǘƛƻƴ 
 

bƻǘŜΥ ¢ƘŜ ŦǳƴŎǘƛƻƴ ƛǎ ŀǾŀƛƭŀōƭŜ ŦƻǊ !Lκ!h ŀƴŘ 5Lκ5h ƳƻŘǳƭŜǎΦ 

 

¢ƘŜ Lκh tŀƛǊ /ƻƴƴŜŎǘƛƻƴ {ŜǘǘƛƴƎǎ ǎŜŎǘƛƻƴ ƻƴ ǘƘŜ tŀƛǊ ǇŀƎŜ ŀƭƭƻǿǎ ȅƻǳ ǘƻ ŜƴŀōƭŜ ŀƴŘ ŎƻƴŦƛƎǳǊŜ ǘƘŜ 

5L-ǘƻ-5h ǇŀƛǊ ŎƻƴƴŜŎǘƛƻƴǎ ŦƻǊ ǘƘŜ 9¢-ннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜ Ǿƛŀ ǘƘŜ aƻŘōǳǎ ¢/t ό9ǘƘŜǊƴŜǘύ ǇǊƻǘƻŎƻƭΦ 

 

4.8.1 Lκh tŀƛǊ-/ƻƴƴŜŎǘƛƻƴ {ŜǘǘƛƴƎǎ 

 

 

 

 

 

Υ ̙ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

лмΥ !Lκ!h 

лнΥ !Lκ!h 



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -уо - 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

¢ƘŜ ǘŀōƭŜ ŘŜǎŎǊƛōŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ ϦLκh tŀƛǊ-/ƻƴƴŜŎǘƛƻƴ {ŜǘǘƛƴƎǎϦ ǎŜŎǘƛƻƴΦ 

LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ 5ŜŦŀǳƭǘǎ 

aƻŘŜ 

This parameter is used to define the Server mode for the ET-2200 
series module.  
Disable: Server mode (Slave).  
PULL: 
Pull remote AI (DI) to local AO (DO) in the Client mode (Master).  
PUSH: 
Push local AI (DI) to remote AO (DO) in the Client mode (Master).  

5ƛǎŀōƭŜ 

wŜƳƻǘŜ Lt The IP address of the remote device to access. л 

wŜƳƻǘŜ tƻǊǘ 
The TCP port number of the remote device to access.  
Range: л ǘƻ сррорΦ 

рлн 

bŜǘ L5 
The Modbus Net ID of the remote device to access. 
Range: м ǘƻ нптΦ 

м 

{Ŏŀƴ ¢ƛƳŜ 

For άPU[[έ mode, the module will update the I/O states based on the 
time period of the Scan Time parameter.  
 

For άt¦{Iέ mode, the module will update remote AO (DO) state 
when the local AI (DI) state is changed. The module will also force 
update remote AO (DO) when the local AI (DI) is no change during the 
time period of the Scan Time parameter.  
Range: 1000 to 42949672965 ms. 

1000 ms 

!L ό5Lύ /ƻǳƴǘ 
This parameter specifies how many I/O channels are mapped. 
Range: м ǘƻ мсΤ 0= Disable. 

0 

 

 

5Lκ5h 
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/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -уп - 

 

 

!L ό5Lύ !ŘŘǊ 

For άPU[[έ mode, this parameter specifies the base address of the 
Remote AI (DI) device that will be mapped to the Local AO (DO) 
register. The range depends on the type of remote device being used. 
 

For άt¦{Iέ mode, this parameter specifies the base address of the 
Local AI (DI) register that will be mapped to the Remote AO (DO) 
device. The range depends on the type of ET-2200 ƳƻŘǳƭŜ ōŜƛƴƎ ǳǎŜŘΦ 

0 

!h ό5hύ !ŘŘǊ 

For άPU[[έ mode, this parameter specifies the base address of the Local AO 
(DO) register that will be mapped to the Remote AI (DI) device. The range 
depends on the type of the ET-2200 ƳƻŘǳƭŜ ōŜƛƴƎ ǳǎŜŘΦ 
 

For άt¦{Iέ mode, this parameter specifies the base address of the Remote 
AO (DO) device that will be mapped to the Local AI (DI) register. The range 
depends on the type of remote device being used. 

0 

¢/tκ¦5t 
¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ǎŜǘ ǘƘŜ ǘȅǇŜ ƻŦ aƻŘōǳǎ ǇǊƻǘƻŎƻƭ ǘƻ ōŜ ǳǎŜŘ ŀƴŘ Ŏŀƴ 
ōŜ ŜƛǘƘŜǊ ¢/t ƻǊ ¦5t ŦƻǊ ǘƘŜ άt¦{Iέ ƳƻŘŜ ƻƴƭȅΦ 

TCP 

¦ǇŘŀǘŜ /ƭƛŎƪ ά{ǳōƳƛǘέ ōǳǘǘƻƴ ǘƻ ǎŀǾŜ ǘƘŜ ǊŜǾƛǎŜŘ ǎŜǘǘƛƴƎǎ ǘƻ ǘƘŜ 9¢-ннлл ƳƻŘǳƭŜΦ 
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/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -ур - 

 

4.9 CƛƭǘŜǊ 

bƻǘŜΥ ¢ƘŜ ŦǳƴŎǘƛƻƴ ƛǎ ŀǾŀƛƭŀōƭŜ ŦƻǊ !Lh ŀƴŘ 5Lh ƳƻŘǳƭŜǎΦ 

 

 

 

 

 

¢ƘŜ CƛƭǘŜǊ {ŜǘǘƛƴƎǎ ǎŜŎǘƛƻƴ ƻƴ ǘƘŜ CƛƭǘŜǊ ǇŀƎŜ ŀƭƭƻǿǎ ȅƻǳ ǘƻ ŎƻƴŦƛƎǳǊŜ ǘƘŜ Lt CƛƭǘŜǊ ƭƛǎǘ ŦƻǊ ǘƘŜ 

9¢-ннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜΣ ǿƘƛŎƘ ǿƛƭƭ ōŜ ŘŜǎŎǊƛōŜŘ ƛƴ ƳƻǊŜ ŘŜǘŀƛƭ ōŜƭƻǿΦ 

 

4.9.1 CƛƭǘŜǊ {ŜǘǘƛƴƎǎ 

¢ƘŜ CƛƭǘŜǊ {ŜǘǘƛƴƎǎ ŦǳƴŎǘƛƻƴ ƛǎ ǳǎŜŘ ǘƻ ǉǳŜǊȅ ƻǊ ǎŜǘ ǘƘŜ Lt CƛƭǘŜǊ [ƛǎǘ ό!ǾŀƛƭŀōƭŜ Ltύ ŦƻǊ ǘƘŜ 9¢-ннлл 

ǎŜǊƛŜǎ ƳƻŘǳƭŜΦ hƴƭȅ /ƭƛŜƴǘǎ ǿƘƻǎŜ Lt ŀŘŘǊŜǎǎ ƛǎ ǎǇŜŎƛŦƛŜŘ ƛƴ ǘƘŜ ƭƛǎǘ ǿƛƭƭ ōŜ ŀōƭŜ ǘƻ ŀŎŎŜǎǎ ǘƘŜ 

9¢-ннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜΦ bƻǘŜ ǘƘŀǘ ǎƻƳŜ ƻŦ ǘƘŜ ƳƻŘǳƭŜǎ Řƻ ƴƻǘ ǎǳǇǇƻǊǘ ǘƘŜ LtǾс ǎŜǘǘƛƴƎΦ 
 

 

 

 

 

 

 

 

 

 

 

 

¢ƘŜ ǘŀōƭŜ ŘŜǎŎǊƛōŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ ϦLt !ŘŘǊŜǎǎ /ƻƴŦƛƎǳǊŀǘƛƻƴϦ ǎŜŎǘƛƻƴΦ 

LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ 

!ŘŘ άLtέ ǘƻ ǘƘŜ [ƛǎǘ ¦ǎŜŘ ǘƻ ŀŘŘ ŀƴ Lt ŀŘŘǊŜǎǎ όLtǾп ƻǊ LtǾсύ ǘƻ ǘƘŜ !ǾŀƛƭŀōƭŜ Lt [ƛǎǘΦ 

5ŜƭŜǘŜ Lt І άƴǳƳōŜǊέ ¦ǎŜŘ ǘƻ ŘŜƭŜǘŜ LtІ ŀŘŘǊŜǎǎ ŦǊƻƳ ǘƘŜ !ǾŀƛƭŀōƭŜ Lt [ƛǎǘΦ 

5ŜƭŜǘŜ !ƭƭ ¦ǎŜŘ ǘƻ ŘŜƭŜǘŜ ŀƭƭ Lt ŀŘŘǊŜǎǎ ŎǳǊǊŜƴǘ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ !ǾŀƛƭŀōƭŜ Lt [ƛǎǘΦ 

{ŀǾŜ ǘƻ CƭŀǎƘ ¦ǎŜŘ ǘƻ ǎŀǾŜ ǘƘŜ ǳǇŘŀǘŜŘ !ǾŀƛƭŀōƭŜ Lt [ƛǎǘ ǘƻ ǘƘŜ CƭŀǎƘ ƳŜƳƻǊȅΦ  

{ǳōƳƛǘ  /ƭƛŎƪ ǘƘƛǎ ōǳǘǘƻƴ ǘƻ ǎŀǾŜ ǘƘŜ ǊŜǾƛǎŜŘ ǎŜǘǘƛƴƎǎ ǘƻ 9¢-ннлл ƳƻŘǳƭŜΦ 
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/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -ус - 

 

4.10 aƻƴƛǘƻǊ 

bƻǘŜΥ ¢ƘŜ ŦǳƴŎǘƛƻƴ ƛǎ ŀǾŀƛƭŀōƭŜ ŦƻǊ !Lκ!h ŀƴŘ 5Lκ5h ƳƻŘǳƭŜǎΦ 

 

 

 

 

 

!ŦǘŜǊ ŎƭƛŎƪƛƴƎ ǘƘŜ aƻƴƛǘƻǊ ǘŀōΣ ǘƘŜ ǳǎŜǊ Ŏŀƴ ŎƘŜŎƪ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴ ǎǘŀǘǳǎ ƻŦ ǘƘŜ 9¢-ннлл ǎŜǊƛŜǎ 

ƳƻŘǳƭŜ ƻƴ ǘƘŜ /ǳǊǊŜƴǘ /ƻƴƴŜŎǘƛƻƴ {ǘŀǘǳǎ ǎŜŎǘƛƻƴΦ bƻǘŜ ǘƘŀǘ ǎƻƳŜ ƻŦ ǘƘŜ ƳƻŘǳƭŜǎ ƻƴƭȅ ŘƛǎǇƭŀȅ Lt 

ŀŘŘǊŜǎǎŜǎ ŦƻǊ ǘƘŜ {ŜǊǾŜǊ ƳƻŘŜΦ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ 

{ŜǊǾŜǊ aƻŘŜ 
όLtм ǘƻ Ltмнύ 

5ƛǎǇƭŀȅ ǘƘŜ ŎƻƴƴŜŎǘŜŘ Lt ŀŘŘǊŜǎǎΦ  

!ǾŀƛƭŀōƭŜ /ƻƴƴŜŎǘƛƻƴ ²ƘŜƴ ǳǎƛƴƎ ŀǎ ŀ ǎƭŀǾŜ ŘŜǾƛŎŜΣ ŀ ƳŀȄƛƳǳƳ ƻŦ он ŎƻƴƴŜŎǘƛƻƴǎ ƛǎ ŀƭƭƻǿŜŘ  

/ƭƛŜƴǘ aƻŘŜ 
όLtм ǘƻ Ltмнύ 

5ƛǎǇƭŀȅ ǘƘŜ ǊŜƳƻǘŜ Lt ŀŘŘǊŜǎǎΣ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴ ǎǘŀǘŜΣ ǘƘŜ ǊŜǉǳŜǎǘ ǎǘŀǘŜΣ 
ǘƘŜ ƭŀǎǘ ǉǳŜǊȅ ǘƛƳŜΣ ŀƴŘ ǘƘŜ Ƙƻǎǘ ƴŀƳŜΦ 
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/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -ут - 

 

4.11 /ƘŀƴƎŜ tŀǎǎǿƻǊŘ 

bƻǘŜΥ ¢ƘŜ ŦǳƴŎǘƛƻƴ ƛǎ ŀǾŀƛƭŀōƭŜ ŦƻǊ !Lh ŀƴŘ 5Lh ƳƻŘǳƭŜǎΦ 

 

 

 

 

 

 

¢ƘŜ tŀǎǎǿƻǊŘ ǇŀƎŜ ŀƭƭƻǿǎ ȅƻǳ ǘƻ ŎƘŀƴƎŜ ǘƘŜ ǇŀǎǎǿƻǊŘ ǘƘŀǘ ǳǎŜŘ ǘƻ ƭƻƎƛƴ ǘƻ 9¢-ннллΣ Ŧƻƭƭƻǿ ǘƘŜ 

ǎǘŜǇǎΦ 

 

{ǘŜǇмΥ 9ƴǘŜǊ ǘƘŜ ƻƭŘ ǇŀǎǎǿƻǊŘ ƛƴ ǘƘŜ ά/ǳǊǊŜƴǘ ǇŀǎǎǿƻǊŘέ ŦƛŜƭŘΦ ¢ƘŜ ŦƛǊǎǘ ǘƛƳŜ ȅƻǳ ŎƘŀƴƎŜ ǘƘŜ 

ǇŀǎǎǿƻǊŘΣ ŜƴǘŜǊ ǘƘŜ ŘŜŦŀǳƭǘ ǇŀǎǎǿƻǊŘ ά!ŘƳƛƴέΦ 

{ǘŜǇнΥ 9ƴǘŜǊ ŀ ƴŜǿ ǇŀǎǎǿƻǊŘ ƛƴ ǘƘŜ άbŜǿ ǇŀǎǎǿƻǊŘέ ŦƛŜƭŘΦ 

όǇƭŜŀǎŜ ŜƴǘŜǊ м ǘƻ мн ŘƛƎƛǘǎ ƻŦ ƴǳƳōŜǊǎ ƻǊ ŎƘŀǊŀŎǘŜǊǎύΦ  

{ǘŜǇоΥ wŜ-ŜƴǘŜǊ ǘƘŜ ƴŜǿ ǇŀǎǎǿƻǊŘ ƛƴ ǘƘŜ ά/ƻƴŦƛǊƳ ƴŜǿ ǇŀǎǎǿƻǊŘέ ŦƛŜƭŘΦ 

{ǘŜǇпΥ /ƭƛŎƪ ǘƘŜ ά{ǳōƳƛǘέ ōǳǘǘƻƴ ǘƻ ǳǇŘŀǘŜ ǘƘŜ ǇŀǎǎǿƻǊŘΦ 

 

ς 

 

 

 

 

 

 

 

 

bƻǘŜΥ LŦ ȅƻǳ ŦƻǊƎƻǘ ǘƘŜ ǇŀǎǎǿƻǊŘΣ ǊŜŦŜǊ ǘƻ !ǇǇŜƴŘƛȄ !мΦ Iƻǿ Řƻ L ǊŜǎǘƻǊŜ ǘƘŜ ǿŜō 

ǇŀǎǎǿƻǊŘ ŦƻǊ ǘƘŜ ƳƻŘǳƭŜ ǘƻ ǘƘŜ ŦŀŎǘƻǊȅ ŘŜŦŀǳƭǘ ǇŀǎǎǿƻǊŘΚ 
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4.12 [ƻƎƻǳǘ 

bƻǘŜΥ ¢ƘŜ ŦǳƴŎǘƛƻƴ ƛǎ ŀǾŀƛƭŀōƭŜ ŦƻǊ !Lh ŀƴŘ 5Lh ƳƻŘǳƭŜǎΦ 

 
 
 
 
 
 

 

/ƭƛŎƪƛƴƎ ǘƘŜ [ƻƎƻǳǘ ǘŀō ǿƛƭƭ ƛƳƳŜŘƛŀǘŜƭȅ ƭƻƎ ƻǳǘ ŦǊƻƳ ǘƘŜ ǎȅǎǘŜƳ ŀƴŘ ǊŜǘǳǊƴ ǘƻ ǘƘŜ ƭƻƎƛƴ ǇŀƎŜΦ 
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/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -уф - 

 

4.13 av¢¢ 

bƻǘŜΥ ¢ƘŜ ŦǳƴŎǘƛƻƴ ƛǎ ŀǾŀƛƭŀōƭŜ ŦƻǊ !Lκ!h ŀƴŘ 5Lκ5h ƳƻŘǳƭŜǎΦ .ǳǘΣ 9¢-ннмтκнннпκннну ŘƻŜǎ ƴƻǘ 

ǎǳǇǇƻǊǘ ǘƘƛǎ ŦǳƴŎǘƛƻƴΦ 

 

 

 

 

 

 

 

 

 

 

/ƘŀǇǘŜǊ 5L 5h !L !h 

пΦмоΦм /ƻƴƴŜŎǘƛǾƛǘȅ {ŜǘǘƛƴƎǎ P P P P 

пΦмоΦн tǳōƭƛŎŀǘƛƻƴ {ŜǘǘƛƴƎǎ P P P P 

пΦмоΦо tǳōƭƛŎŀǘƛƻƴ {ŜǘǘƛƴƎǎ P P P P 

пΦмп av¢¢-5h - P - - 

пΦмр av¢¢-5L P - - - 

пΦмс av¢¢-!L - - P - 

 

av¢¢ ƛǎ ŀ /ƭƛŜƴǘ {ŜǊǾŜǊ tǳōƭƛǎƘκ{ǳōǎŎǊƛōŜ ƳŜǎǎŀƎƛƴƎ ǘǊŀƴǎǇƻǊǘ ǇǊƻǘƻŎƻƭΦ Lǘ ƛǎ ǎƛƳǇƭŜΣ ƭƛƎƘǘ-ǿŜƛƎƘǘΣ 

ŀƴŘ ƻǇŜƴΣ ŀƴŘ ƛǎ ŘŜǎƛƎƴŜŘ ǘƻ ōŜ Ŝŀǎȅ ǘƻ ƛƳǇƭŜƳŜƴǘΦ ¢ƘŜǎŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƳŀƪŜ ƛǘ ƛŘŜŀƭ ŦƻǊ ǳǎŜ ƛƴ 

Ƴŀƴȅ ǎƛǘǳŀǘƛƻƴǎΣ ƛƴŎƭǳŘƛƴƎ ŎƻƴǎǘǊŀƛƴŜŘ ŜƴǾƛǊƻƴƳŜƴǘǎ ǎǳŎƘ ŀǎ ŦƻǊ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ƛƴ 

aŀŎƘƛƴŜ-ǘƻ-aŀŎƘƛƴŜ όaнaύ ŀƴŘ LƴǘŜǊƴŜǘ ƻŦ ¢ƘƛƴƎǎ όLƻ¢ύ ŎƻƴǘŜȄǘǎ ǿƘŜǊŜ ŀ ǎƳŀƭƭ ŎƻŘŜ ŦƻƻǘǇǊƛƴǘ ƛǎ 

ǊŜǉǳƛǊŜŘ ŀƴŘκƻǊ ƴŜǘǿƻǊƪ ōŀƴŘǿƛŘǘƘ ƛǎ ŀǘ ŀ ǇǊŜƳƛǳƳΦ 

 

av¢¢ ƛǎ ŀ ǇǊƻǘƻŎƻƭ ŎƻƴǎƛǎǘƛƴƎ ƻŦ ŀ tǳōƭƛǎƘκ{ǳōǎŎǊƛōŜ ƳŜŎƘŀƴƛǎƳ ǿƘŜǊŜ ǘƘŜ /ƭƛŜƴǘ ƻƴƭȅ ƴŜŜŘǎ ǘƻ 

ƪƴƻǿ ǘƘŜ Lt ŀŘŘǊŜǎǎ ŦƻǊ ǘƘŜ .ǊƻƪŜǊΦ ¢ƘŜ .ǊƻƪŜǊ ǘƘŜƴ ŀŎǘǎ ŀǎ ŀ ŎŜƴǘǊŀƭ ƭƻŎŀǘƛƻƴ ǘƻ ƘŀƴŘƭŜ ǘƘŜ 

ǎŜƴŘƛƴƎ ŀƴŘ ǊŜŎŜƛǾƛƴƎ ƻŦ ŀƭƭ ƳŜǎǎŀƎŜǎ ōŜǘǿŜŜƴ ŀ tǳōƭƛǎƘŜǊ ŀƴŘ ŀ {ǳōǎŎǊƛōŜǊΦ ¢ƘŜ tǳōƭƛǎƘŜǊ ƛǎ ǘƘŜ 

Ŝƴǘƛǘȅ ǘƘŀǘ ǇǳōƭƛǎƘŜǎ ǘƘŜ ǘƻǇƛŎ ŀƴŘ ƳŜǎǎŀƎŜ Σ ǘƘŜ {ǳōǎŎǊƛōŜǊ ƛǎ ǘƘŜ Ŝƴǘƛǘȅ ǘƘŀǘ ǊŜŎŜƛǾŜǎ ǘƘŜ ǳǇŘŀǘŜŘ 

ƳŜǎǎŀƎŜǎ ŦǊƻƳ ǘƘŜ .ǊƻƪŜǊΦ  

 

 

 

5Lκ5h aƻŘǳƭŜ 

!Lh aƻŘǳƭŜ 



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -фл - 

 

²ƘŜƴ ǘƘŜ tǳōƭƛǎƘŜǊ ǳǇŘŀǘŜǎ ŀ ƳŜǎǎŀƎŜ ǊŜƭŀǘŜŘ ǘƻ ŀ ǎǇŜŎƛŦƛŎ-ǘƻǇƛŎΣ ƛǘ ƛǎ ǘǊŀƴǎƳƛǘǘŜŘ ǘƻ ǘƘŜ .ǊƻƪŜǊΣ 

ǿƘƛŎƘ ǿƛƭƭ ǘƘŜƴ ǎŜƴŘ ǘƘŜ ƳŜǎǎŀƎŜ ǘƻ ŀƭƭ {ǳōǎŎǊƛōŜǊǎ ǘƘŀǘ ƘŀǾŜ ǎǳōǎŎǊƛōŜŘ ǘƻ ǘƘŀǘ ǇŀǊǘƛŎǳƭŀǊ ǘƻǇƛŎΦ 

bŜƛǘƘŜǊ ǘƘŜ tǳōƭƛǎƘŜǊ ŀƴŘ ƴƻǊ ǘƘŜ {ǳōǎŎǊƛōŜǊ ƴŜŜŘ ǘƻ ƪƴƻǿ ǘƘŜ ǎǘŀǘǳǎ ƻŦ ǘƘŜ ƻǘƘŜǊΦ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¢ƘŜ ŀōƻǾŜ ƛǎ ŀ ǎŎƘŜƳŀǘƛŎ ŘƛŀƎǊŀƳ ƻŦ ǘƘŜ ǎȅǎǘŜƳΦ tǳōƭƛǎƘŜǊǎ ŀǊŜ ǎƛƳƛƭŀǊ ǘƻ ǾŀǊƛƻǳǎ ŦƻǊƳǎ ƻŦ 

ǇǳōƭƛǎƘƛƴƎ ƘƻǳǎŜΣ ŀƴŘ ŦƻŎǳǎ ƻƴ ǳǇŘŀǘƛƴƎ ŎƻƳƳƻŘƛǘƛŜǎ ŦƻǊ ŘƛŦŦŜǊŜƴǘ ǘƻǇƛŎǎ ǎǳŎƘ ŀǎ ƴƻǾŜƭǎΣ 

ƴŜǿǎǇŀǇŜǊǎΣ ŀƴŘ ƳŀƎŀȊƛƴŜǎΣ ŜǘŎΦ {ǳōǎŎǊƛōŜǊǎ ŀǊŜ ǎƛƳƛƭŀǊ ǘƻ ŎƻƴǎǳƳŜǊǎΣ ǿƘƻ ǇǳǊŎƘŀǎŜΣ ƻǊ ǎǳōǎŎǊƛōŜ 

ǘƻ ŘŜǎƛƎƴŀǘŜŘ ŎƻƳƳƻŘƛǘƛŜǎ ƛƴ ŀ ōƻƻƪǎǘƻǊŜ ό.ǊƻƪŜǊύΣ ǿƘƛŎƘ ǇǊŜǎŜƴǘǎ ǘƘŜ ƭŀǘŜǎǘ ƛƴŦƻǊƳŀǘƛƻƴ ǘƘŀǘ Ƙŀǎ 

ōŜŜƴ ŘŜǎƛƎƴŀǘŜŘ ōȅ ǘƘŜ {ǳōǎŎǊƛōŜǊΦ 

 

 

4.13.1 /ƻƴƴŜŎǘƛǾƛǘȅ {ŜǘǘƛƴƎǎ 

 

 

 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -фм - 

 

¢ƘŜ ǘŀōƭŜ ŘŜǎŎǊƛōŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ Ϧ/ƻƴƴŜŎǘƛǾƛǘȅ {ŜǘǘƛƴƎǎϦ ǎŜŎǘƛƻƴΦ 

LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ 5ŜŦŀǳƭǘǎ 

av¢¢ 9ƴŀōƭŜǎ ƻǊ 5ƛǎŀōƭŜǎ ǘƘŜ av¢¢ ŎƻƴƴŜŎǘƛƻƴ ŦǳƴŎǘƛƻƴΦ 5ƛǎŀōƭŜŘ  

.ǊƻƪŜǊ ¢ƘŜ Lt ŀŘŘǊŜǎǎ ƻǊ ǘƘŜ Iƻǎǘ bŀƳŜ ŦƻǊ ǘƘŜ av¢¢ ōǊƻƪŜǊΦ bκ! 

.ǊƻƪŜǊ tƻǊǘ ¢ƘŜ ǇƻǊǘ ƴǳƳōŜǊ ŦƻǊ ǘƘŜ av¢¢ ōǊƻƪŜǊΦ мууо 

/ƭƛŜƴǘ LŘŜƴǘƛŦƛŜǊ 

¢ƘŜ ŎƭƛŜƴǘ ƛŘŜƴǘƛŦƛŜǊ ǳƴƛǉǳŜƭȅ ƛŘŜƴǘƛŦƛŜǎ ǘƘŜ av¢¢ ŎƭƛŜƴǘ ǘƻ ǘƘŜ 

av¢¢ ōǊƻƪŜǊΣ ŀƴŘ Ŏƻƴǎƛǎǘǎ ƻŦ ǘƘŜ άƳƻŘǳƭŜ ƴŀƳŜέҌ άψέ 

όǳƴŘŜǊǎŎƻǊŜ ŎƘŀǊŀŎǘŜǊύ Ҍ άǘƘŜ ƭŀǎǘ с ŘƛƎƛǘǎ ƻŦ ǘƘŜ a!/ ŀŘŘǊŜǎǎέ 

ŀƴŘ Ŏŀƴƴƻǘ ōŜ ŎƘŀƴƎŜŘΦ 

 

¦ǎŜǊ bŀƳŜ 
¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǿƘŜƴ ǘƘŜ av¢¢ ōǊƻƪŜǊ ǊŜǉǳƛǊŜǎ 

ŀǳǘƘŜƴǘƛŎŀǘƛƻƴΦ ¢ƘŜ ƭŜƴƎǘƘ ǎƘƻǳƭŘ ōŜ ƴƻ ƳƻǊŜ ǘƘŀƴ со ŎƘŀǊŀŎǘŜǊǎΦ  
bκ! 

tŀǎǎǿƻǊŘ 
¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǿƘŜƴ ǘƘŜ av¢¢ ōǊƻƪŜǊ ǊŜǉǳƛǊŜǎ 

ŀǳǘƘŜƴǘƛŎŀǘƛƻƴΦ ¢ƘŜ ƭŜƴƎǘƘ ǎƘƻǳƭŘ ōŜ ƴƻ ƳƻǊŜ ǘƘŀƴ со ŎƘŀǊŀŎǘŜǊǎΦ 
bκ! 

wŜŎƻƴƴŜŎǘƛƻƴ 
LƴǘŜǊǾŀƭ 

¢ƘŜ ǘƛƳŜ ƛƴǘŜǊǾŀƭ ōŜǘǿŜŜƴ ŀǘǘŜƳǇǘǎ ōȅ ǘƘŜ 9¢-ннлл ƳƻŘǳƭŜ ǘƻ 

ŎƻƴƴŜŎǘ ǘƻ ǘƘŜ ōǊƻƪŜǊ ƛŦ ŀ ŎƻƴƴŜŎǘƛƻƴ ŦŀƛƭǳǊŜ ƻŎŎǳǊǎΦ ¢ƘŜ ǾŀƭƛŘ 

ǊŀƴƎŜ ƛǎ р ǘƻ срллл ǎŜŎƻƴŘǎ 

млόǎύ 

YŜŜǇ !ƭƛǾŜ 

LƴǘŜǊǾŀƭ 

¢ƘŜ ƪŜŜǇ-ŀƭƛǾŜ ƳŜŎƘŀƴƛǎƳ ƛǎ ǇǊƻǾƛŘŜŘ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ōƻǘƘ ǘƘŜ 

ŎƭƛŜƴǘ ŀƴŘ ǘƘŜ ōǊƻƪŜǊ ŀǊŜ ŀƭƛǾŜ ŀƴŘ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴ ƛǎ ǎǘƛƭƭ ƻǇŜƴΦ 
 

LŦ ŀ /ƭƛŜƴǘ ŘƻŜǎƴΩǘ ǎŜƴŘ ŀƴȅ ƳŜǎǎŀƎŜǎ ŘǳǊƛƴƎ ǘƘŜ YŜŜǇ !ƭƛǾŜ 

ǇŜǊƛƻŘΣ ƛǘ Ƴǳǎǘ ǎŜƴŘ ŀ tLbDw9v ǇŀŎƪŜǘ ǘƻ ǘƘŜ ōǊƻƪŜǊ ǘƻ ŎƻƴŦƛǊƳ 

ƛǘǎ ŀǾŀƛƭŀōƛƭƛǘȅΦ ¢ƘŜ ōǊƻƪŜǊ Ƴǳǎǘ ǊŜǇƭȅ ǿƛǘƘ ŀ tLbDw9{t ǇŀŎƪŜǘ ǘƻ 

ŀƭǎƻ ƛƴŘƛŎŀǘŜ ƛǘǎ ŀǾŀƛƭŀōƛƭƛǘȅΦ ¢ƘŜ ōǊƻƪŜǊ ǿƛƭƭ ŘƛǎŎƻƴƴŜŎǘ ŀ ŎƭƛŜƴǘΣ 

ǿƘƛŎƘ ŘƻŜǎƴΩǘ ǎŜƴŘ ŀ tLbDw9v ǇŀŎƪŜǘ ƻǊ ŀƴȅ ƻǘƘŜǊ ƳŜǎǎŀƎŜ 

ǿƛǘƘƛƴ ƻƴŜ ŀƴŘ ŀ ƘŀƭŦ ǘƛƳŜǎ ƻŦ ǘƘŜ YŜŜǇ !ƭƛǾŜ LƴǘŜǊǾŀƭΦ ¢ƘŜ ǾŀƭƛŘ 

ǊŀƴƎŜ ƛǎ р ǘƻ срллл ǎŜŎƻƴŘǎΦ 

нлόǎύ 

aŀƛƴ ¢ƻǇƛŎ 

bŀƳŜ 

¢ƘŜ ¢ƻǇƛŎ bŀƳŜ ƛǎ ŀ ŎƻƳōƛƴŀǘƛƻƴ ƻŦ ǘƘŜ aŀƛƴ ¢ƻǇƛŎ bŀƳŜ ŀƴŘ ǘƘŜ 

{ǳō ¢ƻǇƛŎ bŀƳŜΦ ¢ƘŜ aŀƛƴ ¢ƻǇƛŎ bŀƳŜ Ŏŀƴ ōŜ ŜƳǇǘȅΦ ¢ƘŜ ǎŀƳŜ 

ǇŀǊǘ ƻŦ ǘƘŜ ¢ƻǇƛŎ bŀƳŜǎ Ŏŀƴ ōŜ ŜƴǘŜǊŜŘ ƛƴ ǘƘŜ aŀƛƴ ¢ƻǇƛŎ bŀƳŜ 

ŦƛŜƭŘ ǘƻ ƛƳǇǊƻǾŜ ǘƘŜ ǇǊƻŎŜǎǎƛƴƎ ŜŦŦƛŎƛŜƴŎȅ ƻŦ ŀƭƭ ¢ƻǇƛŎ bŀƳŜǎΦ ! 

ǎƘƻǊǘŜǊ ¢ƻǇƛŎ bŀƳŜ ŀƭǎƻ ƛƳǇǊƻǾŜǎ ǇǊƻŎŜǎǎƛƴƎ ŜŦŦƛŎƛŜƴŎȅΦ 

bκ! 

¦ǇŘŀǘŜ {ŜǘǘƛƴƎǎ /ƭƛŎƪ ǘƘƛǎ ōǳǘǘƻƴ ǘƻ ǎŀǾŜ ŀƴȅ ǊŜǾƛǎŜŘ ǎŜǘǘƛƴƎǎ ǘƻ ǘƘŜ 9¢-ннлл ŘŜǾƛŎŜΦ 

 

 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -фн - 

 

4.13.2 tǳōƭƛŎŀǘƛƻƴ {ŜǘǘƛƴƎǎ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¢ƘŜ ǘŀōƭŜ ŘŜǎŎǊƛōŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ ϦtǳōƭƛŎŀǘƛƻƴ {ŜǘǘƛƴƎǎϦ ǎŜŎǘƛƻƴΦ 

LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ 5ŜŦŀǳƭǘǎ 

tǳōƭƛŎŀǘƛƻƴ 

wŜǘŀƛƴ 
/ƘŜŎƪ ǘƘƛǎ ƻǇǘƛƻƴ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ƳŜǎǎŀƎŜ ƛǎ ǊŜǘŀƛƴŜŘ 

ƻƴŎŜ ƛǘ ƛǎ ǇǳōƭƛǎƘŜŘΦ 
5ƛǎŀōƭŜŘ 

/ȅŎƭŜ 

¢ƘŜ ǘƛƳŜ ƛƴǘŜǊǾŀƭ ǘƘŀǘ ǘƘŜ 9¢-ннлл ƳƻŘǳƭŜ ǇŜǊƛƻŘƛŎŀƭƭȅ 

ǇǳōƭƛǎƘŜǎ ŘŀǘŀΦ ¢ƘŜ ǾŀƭƛŘ ǊŀƴƎŜ ƛǎ млл ǘƻ нмптпуоллл 

ƳƛƭƭƛǎŜŎƻƴŘǎ ƛƴ ƛƴǘŜǊǾŀƭǎ ƻŦ мл ƳƛƭƭƛǎŜŎƻƴŘΦ 

флллόƳǎύ 

!ƭƭ LƴŦƻǊƳŀǘƛƻƴ 

9ƴŀōƭŜ 

¢Ƙƛǎ ƻǇǘƛƻƴ ƛǎ ǳǎŜŘ ǘƻ ŜƴŀōƭŜ ƻǊ ŘƛǎŀōƭŜ ǘƘŜ !ƭƭ LƴŦƻǊƳŀǘƛƻƴ 

ŦǳƴŎǘƛƻƴΦ ¢ƘŜ !ƭƭ LƴŦƻǊƳŀǘƛƻƴ ŀŘƻǇǘ tŜǊƛƻŘƛŎ tǳōƭƛǎƘΣ ǿƘƛŎƘ 

ƛƴŎƭǳŘŜǎ ǘƘŜ aƻŘǳƭŜ bŀƳŜΣ ǘƘŜ a!/ ŀŘŘǊŜǎǎΣ 5L ŀƴŘ 5h 

ǎǘŀǘŜǎΦ ¢ƘŜ ǇǳōƭƛǎƘƛƴƎ ǇŜǊƛƻŘ ŘŜǇŜƴŘǎ ƻƴ ǘƘŜ /ȅŎƭŜ ǎŜǘǘƛƴƎΦ 

5ƛǎŀōƭŜŘ 

{ǳō ¢ƻǇƛŎ bŀƳŜ 

¢ƘŜ ¢ƻǇƛŎ bŀƳŜ ƛǎ ŀ ŎƻƳōƛƴŀǘƛƻƴ ƻŦ ǘƘŜ aŀƛƴ ¢ƻǇƛŎ bŀƳŜ 

ŀƴŘ ǘƘŜ {ǳō ¢ƻǇƛŎ bŀƳŜΦ ! ǎƘƻǊǘŜǊ ¢ƻǇƛŎ bŀƳŜ ƛƳǇǊƻǾŜǎ 

ǇǊƻŎŜǎǎƛƴƎ ŜŦŦƛŎƛŜƴŎȅΦ 

ƛƴŦƻ 

 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -фо - 

 

 

LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ 5ŜŦŀǳƭǘǎ 

[ŀǎǘ ²ƛƭƭ ŀƴŘ ¢ŜǎǘŀƳŜƴǘ 

9ƴŀōƭŜ 
/ƘŜŎƪ ǘƘƛǎ ƻǇǘƛƻƴ ǘƻ ŜƴŀōƭŜ ǘƘŜ [ŀǎǘ ²ƛƭƭ ŀƴŘ ¢ŜǎǘŀƳŜƴǘ 

ŦǳƴŎǘƛƻƴΦ 
5ƛǎŀōƭŜŘ 

wŜǘŀƛƴ 
/ƘŜŎƪ ǘƘƛǎ ƻǇǘƛƻƴ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ [ŀǎǘ ²ƛƭƭ ŀƴŘ ¢ŜǎǘŀƳŜƴǘ 

ƳŜǎǎŀƎŜ ƛǎ ǊŜǘŀƛƴŜŘ ƻƴŎŜ ƛǘ ƛǎ ǇǳōƭƛǎƘŜŘΦ 
5ƛǎŀōƭŜŘ 

vƻ{ ¢ƘŜ vƻ{ ŦƻǊ ǘƘŜ [ŀǎǘ ²ƛƭƭ ŀƴŘ ¢ŜǎǘŀƳŜƴǘ ƳŜǎǎŀƎŜΦ 
л - !ǘ Ƴƻǎǘ 

ƻƴŎŜ 

¢ƻǇƛŎ 
¢ƘŜ ¢ƻǇƛŎ bŀƳŜ ŦƻǊ ǘƘŜ ƭŀǎǘ ǿƛƭƭ ŀƴŘ ¢ŜǎǘŀƳŜƴǘ ƳŜǎǎŀƎŜΦ 

¢ƘŜ ƭŜƴƎǘƘ ǎƘƻǳƭŘ ōŜ ƴƻ ƳƻǊŜ ǘƘŀƴ со ŎƘŀǊŀŎǘŜǊǎ 
bκ! 

aŜǎǎŀƎŜ 
¢ƘŜ [ŀǎǘ ²ƛƭƭ ŀƴŘ ¢ŜǎǘŀƳŜƴǘ ƳŜǎǎŀƎŜΦ ¢ƘŜ ƭŜƴƎǘƘ ǎƘƻǳƭŘ ōŜ 

ƴƻ ƳƻǊŜ ǘƘŀƴ со ŎƘŀǊŀŎǘŜǊǎΦ 
bκ! 

¦ǇŘŀǘŜ {ŜǘǘƛƴƎ /ƭƛŎƪ ǘƘƛǎ ōǳǘǘƻƴ ǘƻ ǎŀǾŜ ŀƴȅ ǊŜǾƛǎŜŘ ǎŜǘǘƛƴƎǎ ǘƻ ǘƘŜ 9¢-ннлл ŘŜǾƛŎŜΦ 

 
 
 

4.13.3 wŜǎǘƻǊŜ CŀŎǘƻǊȅ 5ŜŦŀǳƭǘǎ 

 

 
 

¢ƘŜ ǘŀōƭŜ ŘŜǎŎǊƛōŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ ϦwŜǎǘƻǊŜ CŀŎǘƻǊȅ 5ŜŦŀǳƭǘǎϦ ǎŜŎǘƛƻƴΦ 

LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ 

wŜǎǘƻǊŜ av¢¢ 
ŦŀŎǘƻǊȅ ǎŜǘǘƛƴƎǎ /ƭƛŎƪ ǘƘƛǎ ōǳǘǘƻƴ ǘƻ ǊŜǎŜǘ ŀƭƭ av¢¢ ǎŜǘǘƛƴƎǎ ǘƻ ǘƘŜ ŘŜŦŀǳƭǘ ŦŀŎǘƻǊȅ ǎŜǘǘƛƴƎǎΦ 

wŜǎǘŀǊǘ av¢¢ 
ǎŜǊǾƛŎŜ 

/ƭƛŎƪ ǘƘƛǎ ōǳǘǘƻƴ ǘƻ ǊŜǎǘŀǊǘ ǘƘŜ av¢¢ ǎŜǊǾƛŎŜΦ ¢Ƙƛǎ ŦǳƴŎǘƛƻƴ ǎƘƻǳƭŘ ōŜ ǳǎŜŘ ǘƻ 

ǊŜŎƻƴƴŜŎǘ ǿƛǘƘ ǘƘŜ .ǊƻƪŜǊ ŀŦǘŜǊ ŀŘƧǳǎǘƛƴƎ ǘƘŜ av¢¢ ǎŜǘǘƛƴƎǎΦ  

 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -фп - 

 

4.14 av¢¢-5h 

 

 

 

 

 

¢ƘŜ 5h ǇŀƎŜ ƛǎ ǿƘŜǊŜ ȅƻǳ Ŏŀƴ ǎŜǘ ŀ Ŧǳƭƭ ¢ƻǇƛŎ bŀƳŜΣ ǿƘƛŎƘ ƛǎ ŀ ŎƻƳōƛƴŀǘƛƻƴ ƻŦ ǘƘŜ {ǳō ¢ƻǇƛŎ bŀƳŜ 

ŀƴŘ ǘƘŜ aŀƛƴ ¢ƻǇƛŎ ƴŀƳŜΦ ¢ƘŜ tǳōƭƛǎƘ ŀƴŘ {ǳōǎŎǊƛōŜ ŦǳƴŎǘƛƻƴǎ ŦƻǊ ŜŀŎƘ 5h ŎƘŀƴƴŜƭ Ŏŀƴ ōŜ 

ŜƴŀōƭŜŘ ƻǊ ŘƛǎŀōƭŜŘ ƛƴ ǘƘƛǎ ǇŀƎŜΦ ̧ƻǳ Ŏŀƴ ǳǎŜ ŜƛǘƘŜǊ ŀ ǎƛƴƎƭŜ-ŎƘŀƴƴŜƭ ό5hлΦΦΦύ ƻǊ ƳǳƭǘƛǇƭŜ ŎƘŀƴƴŜƭǎ 

ό![[ύ ǘƻ ǇǊƻŎŜǎǎ ǘƘŜ ¢ƻǇƛŎ ƻǇŜǊŀǘƛƻƴǎΦ aǳƭǘƛ-ŎƘŀƴƴŜƭ ƻǇŜǊŀǘƛƻƴ ƛǎ ƳƻǊŜ ǊŜŎƻƳƳŜƴŘŜŘΣ ōŜŎŀǳǎŜ ƛǘ 

Ŏŀƴ ƘŜƭǇ ǊŜŘǳŎŜ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ƴŜǘǿƻǊƪ ǘǊŀŦŦƛŎΦ 

 

Lƴ ǎƛƴƎƭŜ-ŎƘŀƴƴŜƭ ƻǇŜǊŀǘƛƻƴΣ ǘƘŜ ǾŀƭǳŜǎ л ŀƴŘ м ŎƻǊǊŜǎǇƻƴŘ ǘƘŜ hCC ŀƴŘ hb ǎŜǘǘƛƴƎǎΣ ǊŜǎǇŜŎǘƛǾŜƭȅΦ 

Lƴ Ƴǳƭǘƛ-ŎƘŀƴƴŜƭ ƻǇŜǊŀǘƛƻƴΣ ŀ ƘŜȄŀŘŜŎƛƳŀƭ ǾŀƭǳŜ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ ǎŜǘǘƛƴƎǎ ŦƻǊ ŀƭƭ ŎƘŀƴƴŜƭǎΦ CƻǊ 

ŜȄŀƳǇƭŜΣ ǘƘŜ ǾŀƭǳŜ лȄCCлл ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ŎƘŀƴƴŜƭǎ л ǘƻ т ŀǊŜ hCC ŀƴŘ ŎƘŀƴƴŜƭǎ у ǘƻ мр ŀǊŜ hbΦ 

tƭŜŀǎŜ ǘǳǊƴ ƻŦŦ ǳƴǳǎŜŘ ¢ƻǇƛŎǎ ǘƻ ǊŜŘǳŎŜ ǳƴƴŜŎŜǎǎŀǊȅ ǇǊƻŎŜǎǎƛƴƎΣ ŀǎ ƛǘ ǿƛƭƭ ŀŦŦŜŎǘ ƻǇŜǊŀǘƛƻƴŀƭ 

ŜŦŦƛŎƛŜƴŎȅΦ 

 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -фр - 

 

 

4.14.1 av¢¢ ς 5ƛƎƛǘŀƭ hǳǘǇǳǘǎ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¢ƘŜ ǘŀōƭŜ ŘŜǎŎǊƛōŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ Ϧav¢¢ ς 5ƛƎƛǘŀƭ hǳǘǇǳǘǎϦ ǎŜŎǘƛƻƴΦ 

LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ 5ŜŦŀǳƭǘǎ 

tƻǿŜǊ-ƻƴ tǳōƭƛǎƘ 

¢ƘŜ 5h ǎǘŀǘǳǎ ǿƛƭƭ ōŜ ǇǳōƭƛǎƘŜŘ ǿƘŜƴ ǘƘŜ ƳƻŘǳƭŜ ƛǎ 

tƻǿŜǊŜŘ-ƻƴΦ 

/ƘŜŎƪΥ 9ƴŀōƭŜŘ Τ ¦ƴŎƘŜŎƪΥ 5ƛǎŀōƭŜŘ  

5ƛǎŀōƭŜŘ  

{ǳōǎŎǊƛōŜ 

¢ƘŜ 5h ǎǘŀǘŜǎ ŘŜǇŜƴŘ ƻƴ ǘƘŜ ǳǇŘŀǘƛƴƎ ƳŜǎǎŀƎŜ ƻŦ 

ŎƻǊǊŜǎǇƻƴŘƛƴƎ ¢ƻǇƛŎΦ 

ƘŜŎƪΥ 9ƴŀōƭŜŘ Τ ¦ƴŎƘŜŎƪΥ 5ƛǎŀōƭŜŘ 

5ƛǎŀōƭŜŘ 

{ǳō ¢ƻǇƛŎ bŀƳŜ 

¢ƘŜ ¢ƻǇƛŎ bŀƳŜ ƛǎ ŀ ŎƻƳōƛƴŀǘƛƻƴ ƻŦ ǘƘŜ aŀƛƴ ¢ƻǇƛŎ bŀƳŜ 

ŀƴŘ ǘƘŜ {ǳō ¢ƻǇƛŎ bŀƳŜΦ ! ǎƘƻǊǘŜǊ ¢ƻǇƛŎ bŀƳŜ ƛƳǇǊƻǾŜǎ 

ǇǊƻŎŜǎǎƛƴƎ ŜŦŦƛŎƛŜƴŎȅΦ 

/ƻǊǊŜǎǇƻƴŘƛƴƎ 

5h 

¦ǇŘŀǘŜ /ƭƛŎƪ ǘƘƛǎ ōǳǘǘƻƴ ǘƻ ǎŀǾŜ ǘƘŜ ǊŜǾƛǎŜŘ ǎŜǘǘƛƴƎǎ ǘƻ ǘƘŜ 9¢-ннлл ŘŜǾƛŎŜΦ 

 



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -фс - 

 

4.14.2 wŜŀŘōŀŎƪǎ ƻŦ ǘƘŜ 5ƛƎƛǘŀƭ hǳǘǇǳǘǎ 

 

 

¢ƘŜ ǘŀōƭŜ ŘŜǎŎǊƛōŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ ϦwŜŀŘōŀŎƪǎ ƻŦ ǘƘŜ 5ƛƎƛǘŀƭ hǳǘǇǳǘǎϦ ǎŜŎǘƛƻƴΦ 

LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ 5ŜŦŀǳƭǘ ±ŀƭǳŜ 

{ǘŀǘŜ-/ƘŀƴƎŜ 
tǳōƭƛǎƘ 

! ƳŜǎǎŀƎŜ ǿƛƭƭ ōŜ ǇǳōƭƛǎƘŜŘ ǿƘŜƴ ǘƘŜ ǎǘŀǘŜ ƻŦ ǘƘŜ 

ŎƻǊǊŜǎǇƻƴŘƛƴƎ 5h ƛǎ ŎƘŀƴƎŜŘΦ 

/ƘŜŎƪΥ 9ƴŀōƭŜŘ Τ ¦ƴŎƘŜŎƪΥ 5ƛǎŀōƭŜŘ  

5ƛǎŀōƭŜŘ  

tŜǊƛƻŘƛŎ tǳōƭƛǎƘ 

¦ǎŜŘ ǘƻ ŜƴŀōƭŜ ƻǊ ŘƛǎŀōƭŜ ǘƘŜ tŜǊƛƻŘƛŎ tǳōƭƛǎƘ ŦǳƴŎǘƛƻƴΦ  

¢ƘŜ ǇǳōƭƛǎƘƛƴƎ ǇŜǊƛƻŘ ŘŜǇŜƴŘǎ ƻƴ ǘƘŜ /ȅŎƭŜ ǎŜǘǘƛƴƎǎΦ 

/ƘŜŎƪΥ 9ƴŀōƭŜŘ Τ ¦ƴŎƘŜŎƪΥ 5ƛǎŀōƭŜŘ 

5ƛǎŀōƭŜŘ  

{ǳō ¢ƻǇƛŎ bŀƳŜ 

¢ƘŜ ¢ƻǇƛŎ bŀƳŜ ƛǎ ŀ ŎƻƳōƛƴŀǘƛƻƴ ƻŦ ǘƘŜ aŀƛƴ ¢ƻǇƛŎ bŀƳŜ 

ŀƴŘ ǘƘŜ {ǳō ¢ƻǇƛŎ bŀƳŜΦ ! ǎƘƻǊǘŜǊ ¢ƻǇƛŎ bŀƳŜ ƛƳǇǊƻǾŜǎ 

ǇǊƻŎŜǎǎƛƴƎ ŜŦŦƛŎƛŜƴŎȅΦ 

/ƻǊǊŜǎǇƻƴŘƛƴƎ 

5h 

¦ǇŘŀǘŜ /ƭƛŎƪ ǘƘƛǎ ōǳǘǘƻƴ ǘƻ ǎŀǾŜ ǘƘŜ ǊŜǾƛǎŜŘ ǎŜǘǘƛƴƎǎ ǘƻ ǘƘŜ 9¢-ннлл ŘŜǾƛŎŜΦ 

 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -фт - 

 

4.15 av¢¢-5L 

 

 

 

 

 

¢ƘŜ 5L ǇŀƎŜ ƛǎ ǿƘŜǊŜ ȅƻǳ Ŏŀƴ ǎŜǘ ǘƘŜ ¢ƻǇƛŎ bŀƳŜΣ ǿƘƛŎƘ ƛǎ ŀ ŎƻƳōƛƴŀǘƛƻƴ ƻŦ ǘƘŜ {ǳō ¢ƻǇƛŎ bŀƳŜ 

ŀƴŘ ǘƘŜ aŀƛƴ ¢ƻǇƛŎ ƴŀƳŜΦ ¢ƘŜ tǳōƭƛǎƘ ŦǳƴŎǘƛƻƴ ŦƻǊ ŜŀŎƘ 5L ŎƘŀƴƴŜƭ Ŏŀƴ ŀƭǎƻ ōŜ ŜƛǘƘŜǊ ŜƴŀōƭŜŘ ƻǊ 

ŘƛǎŀōƭŜŘ ƻƴ ǘƘƛǎ ǇŀƎŜΦ ̧ƻǳ Ŏŀƴ ǳǎŜ ŜƛǘƘŜǊ ŀ ǎƛƴƎƭŜ-ŎƘŀƴƴŜƭ ό5LлΦΦΦύ ƻǊ ƳǳƭǘƛǇƭŜ-ŎƘŀƴƴŜƭǎ ό![[ύ ǘƻ 

ǇǊƻŎŜǎǎ ǘƘŜ ¢ƻǇƛŎ ƻǇŜǊŀǘƛƻƴǎΦ aǳƭǘƛ-ŎƘŀƴƴŜƭ ƻǇŜǊŀǘƛƻƴ ƛǎ ƳƻǊŜ ǊŜŎƻƳƳŜƴŘŜŘΣ ōŜŎŀǳǎŜ ƛǘ Ŏŀƴ ƘŜƭǇ 

ǊŜŘǳŎŜ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ƴŜǘǿƻǊƪ ǘǊŀŦŦƛŎΦ 

 

Lƴ ǎƛƴƎƭŜ-ŎƘŀƴƴŜƭ ƻǇŜǊŀǘƛƻƴΣ ǘƘŜ ǾŀƭǳŜǎ л ŀƴŘ м ŎƻǊǊŜǎǇƻƴŘ ǘƘŜ hCC ŀƴŘ hb ǎŜǘǘƛƴƎǎΣ ǊŜǎǇŜŎǘƛǾŜƭȅΦ 

Lƴ Ƴǳƭǘƛ-ŎƘŀƴƴŜƭ ƻǇŜǊŀǘƛƻƴΣ ŀ ƘŜȄŀŘŜŎƛƳŀƭ ǾŀƭǳŜ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ ǎŜǘǘƛƴƎǎ ŦƻǊ ŀƭƭ ŎƘŀƴƴŜƭǎΦ CƻǊ 

ŜȄŀƳǇƭŜΣ ǘƘŜ ǾŀƭǳŜ лȄCCлл ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ŎƘŀƴƴŜƭǎ л ǘƻ т ŀǊŜ hCCΣ ŀƴŘ ŎƘŀƴƴŜƭǎ у ǘƻ мр ŀǊŜ hbΦ 

tƭŜŀǎŜ ǘǳǊƴ ƻŦŦ όǳƴŎƘŜŎƪ ǘƘŜ ŎƘŜŎƪōƻȄύ ǳƴǳǎŜŘ ¢ƻǇƛŎǎ ǘƻ ǊŜŘǳŎŜ ǳƴƴŜŎŜǎǎŀǊȅ ǇǊƻŎŜǎǎƛƴƎΣ ŀǎ ƛǘ ǿƛƭƭ 

ŀŦŦŜŎǘ ƻǇŜǊŀǘƛƻƴŀƭ ŜŦŦƛŎƛŜƴŎȅΦ 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -фу - 

 

 

4.15.1 av¢¢ ς 5ƛƎƛǘŀƭ LƴǇǳǘǎ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

¢ƘŜ ǘŀōƭŜ ŘŜǎŎǊƛōŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ Ϧav¢¢ ς 5ƛƎƛǘŀƭ LƴǇǳǘǎϦ ǎŜŎǘƛƻƴΦ 

LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ 5ŜŦŀǳƭǘ ±ŀƭǳŜ 

{ǘŀǘŜ-/ƘŀƴƎŜ 
tǳōƭƛǎƘ 

! ƳŜǎǎŀƎŜ ǿƛƭƭ ōŜ ǇǳōƭƛǎƘŜŘ ǿƘŜƴ ǘƘŜ ǎǘŀǘŜ ƻŦ ǘƘŜ 

ŎƻǊǊŜǎǇƻƴŘƛƴƎ 5L ƛǎ ŎƘŀƴƎŜŘΦ 

/ƘŜŎƪΥ 9ƴŀōƭŜŘ Τ ¦ƴŎƘŜŎƪΥ 5ƛǎŀōƭŜŘ  

5ƛǎŀōƭŜŘ  

tŜǊƛƻŘƛŎ tǳōƭƛǎƘ 

ǘƻ ŜƴŀōƭŜ ƻǊ ŘƛǎŀōƭŜ ǘƘŜ tŜǊƛƻŘƛŎ tǳōƭƛǎƘ ŦǳƴŎǘƛƻƴΦ ¢ƘŜ 

ǇǳōƭƛǎƘƛƴƎ ǇŜǊƛƻŘ ŘŜǇŜƴŘǎ ƻƴ ǘƘŜ /ȅŎƭŜ ǎŜǘǘƛƴƎǎΦ 

/ƘŜŎƪΥ 9ƴŀōƭŜŘ Τ ¦ƴŎƘŜŎƪΥ 5ƛǎŀōƭŜŘ  

5ƛǎŀōƭŜŘ  

{ǳō ¢ƻǇƛŎ bŀƳŜ 

¢ƘŜ ¢ƻǇƛŎ bŀƳŜ ƛǎ ŀ ŎƻƳōƛƴŀǘƛƻƴ ƻŦ ǘƘŜ aŀƛƴ ¢ƻǇƛŎ bŀƳŜ 

ŀƴŘ ǘƘŜ {ǳō ¢ƻǇƛŎ bŀƳŜΦ ! ǎƘƻǊǘŜǊ ¢ƻǇƛŎ bŀƳŜ ƛƳǇǊƻǾŜǎ 

ǇǊƻŎŜǎǎƛƴƎ ŜŦŦƛŎƛŜƴŎȅΦ 

/ƻǊǊŜǎǇƻƴŘƛƴƎ 

5L 

¦ǇŘŀǘŜ /ƭƛŎƪ ǘƘƛǎ ōǳǘǘƻƴ ǘƻ ǎŀǾŜ ǘƘŜ ǊŜǾƛǎŜŘ ǎŜǘǘƛƴƎǎ ǘƻ ǘƘŜ 9¢-ннлл ŘŜǾƛŎŜΦ 

 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -фф - 

 

4.16 av¢¢-!L 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¢ƘŜ ǘŀōƭŜ ŘŜǎŎǊƛōŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ Ϧav¢¢ ς !ƴŀƭƻƎ LƴǇǳǘǎϦ ǎŜŎǘƛƻƴΦ 

LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ 5ŜŦŀǳƭǘǎ 

tŜǊƛƻŘƛŎ tǳōƭƛǎƘ 

ǘƻ ŜƴŀōƭŜ ƻǊ ŘƛǎŀōƭŜ ǘƘŜ tŜǊƛƻŘƛŎ tǳōƭƛǎƘ ŦǳƴŎǘƛƻƴΦ ¢ƘŜ 

ǇǳōƭƛǎƘƛƴƎ ǇŜǊƛƻŘ ŘŜǇŜƴŘǎ ƻƴ ǘƘŜ /ȅŎƭŜ ǎŜǘǘƛƴƎǎΦ 

/ƘŜŎƪΥ 9ƴŀōƭŜŘ Τ ¦ƴŎƘŜŎƪΥ 5ƛǎŀōƭŜŘ  

5ƛǎŀōƭŜŘ  

{ǳō ¢ƻǇƛŎ bŀƳŜ 

¢ƘŜ ¢ƻǇƛŎ bŀƳŜ ƛǎ ŀ ŎƻƳōƛƴŀǘƛƻƴ ƻŦ ǘƘŜ aŀƛƴ ¢ƻǇƛŎ bŀƳŜ 

ŀƴŘ ǘƘŜ {ǳō ¢ƻǇƛŎ bŀƳŜΦ ! ǎƘƻǊǘŜǊ ¢ƻǇƛŎ bŀƳŜ ƛƳǇǊƻǾŜǎ 

ǇǊƻŎŜǎǎƛƴƎ ŜŦŦƛŎƛŜƴŎȅΦ 

/ƻǊǊŜǎǇƻƴŘƛƴƎ 

!L 

¦ǇŘŀǘŜ /ƭƛŎƪ ǘƘƛǎ ōǳǘǘƻƴ ǘƻ ǎŀǾŜ ǘƘŜ ǊŜǾƛǎŜŘ ǎŜǘǘƛƴƎǎ ǘƻ ǘƘŜ 9¢-ннлл ŘŜǾƛŎŜΦ 

 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -млл - 

 

4.17 av¢¢- wŜŀƭƛȊŀǘƛƻƴ 

¢Ƙƛǎ ǎŜŎǘƛƻƴ ŘŜǎŎǊƛōŜŘ Ƙƻǿ ǘƻ ǳǎŜ ǘƘŜ ƻǇŜƴ-ǎƻǳǊŎŜ ǎƻŦǘǿŀǊŜ aƻǎǉǳƛǘǘƻ ŀƴŘ av¢¢[Ŝƴǎ ǘƻ 

ŘŜƳƻƴǎǘǊŀǘŜ ǘƘŜ ǳǎŀƎŜ ƻŦ av¢¢ ǇǊƻǘƻŎƻƭ ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ ǘƘŜ 9¢-ннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜΦ 

 

4.17.1 {Ŝǘ ǳǇ aƻǎǉǳƛǘǘƻ  

aƻǎǉǳƛǘǘƻ ƛǎ ŀƴ ƻǇŜƴ-ǎƻǳǊŎŜ ǎƻŦǘǿŀǊŜ ŀǇǇƭƛŎŀǘƛƻƴ ǿƘƛŎƘ ŀƭƭƻǿǎ ȅƻǳ ǘƻ ŎǊŜŀǘŜ ŀƴ av¢¢ .ǊƻƪŜǊΣ ŀƴŘ  

Ŏŀƴ ōŜ ƛƴǎǘŀƭƭŜŘ ƻƴ ²ƛƴŘƻǿǎΣ aŀŎh{Σ ŀƴŘ [ƛƴǳȄΣ ŜǘŎΦ  

 

{ǘŜǇ м 5ƻǿƴƭƻŀŘ ǘƘŜ LƴǎǘŀƭƭŜǊ ό±мΦсΦпύ ŦǊƻƳ ǘƘŜ ƻŦŦƛŎƛŀƭ aƻǎǉǳƛǘǘƻ ǿŜōǎƛǘŜ ŀƴŘ ƛƴǎǘŀƭƭ ǘƘŜ 

ŀǇǇƭƛŎŀǘƛƻƴΦ    

  

https://mosquitto.org/files/binary/
https://mosquitto.org/download/


9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -млм - 

 

{ǘŜǇ н [ƻŎŀǘŜ ǘƘŜ έƳƻǎǉǳƛǘǘƻΦŜȄŜέ ŦƛƭŜ ƛƴ ǘƘŜ ŘŜŦŀǳƭǘ ƛƴǎǘŀƭƭŀǘƛƻƴ ǇŀǘƘ ŀƴŘ ŘƻǳōƭŜ-ŎƭƛŎƪ ƛǘ ǘƻ 

ŜƴŀōƭŜ ǘƘŜ aƻǎǉǳƛǘǘƻ ǎŜǊǾŜǊΦ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    ²Ƙȅ ŎŀƴΩǘ L ƻǇŜƴ έƳƻǎǉǳƛǘǘƻΦŜȄŜέ ƻǊ ǿƘȅ ŘƻŜǎ ƛǘ ŎǊŀǎƘΚ 

hƴŎŜ ǘƘŜ aƻǎǉǳƛǘǘƻ ƛƴǎǘŀƭƭŀǘƛƻƴ ƛǎ ŎƻƳǇƭŜǘŜΣ ǘƘŜ .ǊƻƪŜǊ ǎŜǊǾŜǊ ǿƛƭƭ ōŜ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŜƴŀōƭŜŘ ōȅ 

ŘŜŦŀǳƭǘ ǿƘŜƴ ǘƘŜ ŎƻƳǇǳǘŜǊ ōƻƻǘǎΦ ¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ .ǊƻƪŜǊ ƛǎ ŀƭǊŜŀŘȅ ŜƴŀōƭŜŘ ŀŦǘŜǊ ǘƘŜ ŎƻƳǇǳǘŜǊ 

ǊŜōƻƻǘǎΦ !ǘ ǘƘƛǎ ǘƛƳŜΣ ŎƭƛŎƪƛƴƎ ǘƘŜ άƳƻǎǉǳƛǘǘƻΦŜȄŜέ ŦƛƭŜ ŀƎŀƛƴ ǿƛƭƭ ōŜ ǘƘŜ ǎŀƳŜ ŀǎ ŀǘǘŜƳǇǘƛƴƎ ǘƻ 

ŜƴŀōƭŜ ŀƴ ŀƭǊŜŀŘȅ ŜƴŀōƭŜŘ-.ǊƻƪŜǊ ǎŜǊǾŜǊΣ ŀƴŘ ǘƘŜ ŀǘǘŜƳǇǘ ǿƛƭƭ ōŜ ōƭƻŎƪŜŘΦ 

 

¢ƻ ǇǊŜǾŜƴǘ ǘƘŜ ōǊƻƪŜǊ ŦǊƻƳ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ƻǇŜƴƛƴƎΣ ȅƻǳ Ŏŀƴ ŎƘŀƴƎŜ ǘƘŜ ǎŜǘǘƛƴƎǎ ƛƴ ǘƘŜ ²ƛƴŘƻǿǎ 

{ŜǊǾƛŎŜǎ ŀǇǇƭƛŎŀǘƛƻƴΦ LŦ ƛǘ ƛǎ ƴƻǘ ƴŜŎŜǎǎŀǊȅ ǘƻ ǎŜǘΣ Ǝƻ ǘƻ ǘƘŜ {ǘŜǇоΦ 

 

hǇŜƴ ǘƘŜ {ŜǊǾƛŎŜǎ ŀǇǇƭƛŎŀǘƛƻƴ ōȅ ǎŜŀǊŎƘƛƴƎ ŦƻǊ ά{ŜǊǾƛŎŜǎέΦ 

 

 

 

 

 

 

 

 

 

  

²ƘŜƴ ǘƘƛǎ ǿƛƴŘƻǿ ƛǎ ŜȄŜŎǳǘƛƴƎΣ  

ǘƘŜ .ǊƻƪŜǊ ƛǎ ŜƴŀōƭŜŘΦ /ƭƻǎƛƴƎ ǘƘƛǎ 

ǿƛƴŘƻǿ ǿƛƭƭ ŘƛǎŀōƭŜ ǘƘŜ .ǊƻƪŜǊΦ 



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -млн - 

 

Lƴ ǘƘŜ {ŜǊǾƛŎŜǎ ŀǇǇƭƛŎŀǘƛƻƴΣ ƭƻŎŀǘŜ ǘƘŜ Ϧaƻǎǉǳƛǘǘƻ .ǊƻƪŜǊϦ ƛǘŜƳ ŀƴŘ ŘƻǳōƭŜ-ŎƭƛŎƪ ǘƘŜ ƴŀƳŜ ǘƻ ƻǇŜƴ 

ǘƘŜ tǊƻǇŜǊǘƛŜǎ ŘƛŀƭƻƎΦ /ƭƛŎƪ ǘƘŜ {ǘƻǇ ōǳǘǘƻƴ ŀƴŘ ǎŜǘ ǘƘŜ {ǘŀǊǘǳǇ ǘȅǇŜ ǘƻ aŀƴǳŀƭΦ /ƭƛŎƪ hY ǘƻ ǎŀǾŜ 

ȅƻǳǊ ŎƘŀƴƎŜǎΦ 

 

 

 

 

 

 

 

 

 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -мло - 

 

{ǘŜǇ о hǇŜƴ ²ƛƴŘƻǿǎ tƻǊǘ мууо όǘƘŜ ŘŜŦŀǳƭǘ tƻǊǘ ŦƻǊ ǘƘŜ av¢¢ύ 
 

оΦм hǇŜƴ ǘƘŜ !ŘǾŀƴŎŜŘ {ŜǘǘƛƴƎǎ ǎŜŎǘƛƻƴ ŦƻǊ ǘƘŜ ²ƛƴŘƻǿǎ CƛǊŜǿŀƭƭΦ 

 
оΦн  !ŘŘ ŀ ƴŜǿ ǊǳƭŜΦ /ƭƛŎƪ LƴōƻǳƴŘ wǳƭŜǎ ŀƴŘ bŜǿ wǳƭŜΣ ŀƴŘ ǘƘŜƴ ǎŜƭŜŎǘ ǘƘŜ tƻǊǘ ƻǇǘƛƻƴΦ  

 /ƭƛŎƪ ǘƘŜ bŜȄǘ ōǳǘǘƻƴ ǘƻ ŎƻƴǘƛƴǳŜΦ 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -млп - 

 

оΦо {ŜƭŜŎǘ ǘƘŜ ¢/t ƻǇǘƛƻƴ ŀƴŘ ǘƘŜƴ ǎŜƭŜŎǘ {ǇŜŎƛŦƛŎ ƭƻŎŀƭ ǇƻǊǘǎ ŀƴŘ ŜƴǘŜǊ ǘƘŜ ǾŀƭǳŜ мууоΦ  

/ƭƛŎƪ ǘƘŜ bŜȄǘ ōǳǘǘƻƴ ǘƻ ŎƻƴǘƛƴǳŜΦ 

 
оΦп {ŜƭŜŎǘ ǘƘŜ !ƭƭƻǿ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴ ƻǇǘƛƻƴ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ ǘƘŜ bŜȄǘ ōǳǘǘƻƴ ǘƻ ŎƻƴǘƛƴǳŜΦ 

   



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -млр - 

 

оΦр {ŜƭŜŎǘ ǘƘŜ 5ƻƳŀƛƴ ŎƘŜŎƪōƻȄ ŀƴŘ ŎƭƛŎƪ ǘƘŜ bŜȄǘ ōǳǘǘƻƴ ǘƻ ŎƻƴǘƛƴǳŜΦ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

оΦс 9ƴǘŜǊ ǘƘŜ ƴŀƳŜ ƻŦ ǘƘŜ ǊǳƭŜ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ ǘƘŜ CƛƴƛǎƘ ōǳǘǘƻƴ ǘƻ ŎǊŜŀǘŜ ǘƘŜ ǊǳƭŜΦ  

9ƴǘŜǊ ǘƘŜ ƴƻǘŜǎ ƛŦ ŘŜǎƛǊŜŘΦ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

¢ƘŜ bŀƳŜ ŦƛŜƭŘ ƛǎ ŎǳǎǘƻƳƛȊŜΦ 

LǘΩǎ ŦƻǊ ǘƘŜ ǳǎŜǊ ǘƻ Ŝŀǎƛƭȅ 

ƛŘŜƴǘƛŦȅΦ  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -млс - 

 

4.17.2 LƴǘǊƻŘǳŎǘƛƻƴ ǘƻ av¢¢[Ŝƴǎ 

av¢¢ƭŜƴǎ ƛǎ ŀ ŦǊŜŜ ŀǇǇƭƛŎŀǘƛƻƴ ǘƘŀǘ ƛǎ ŀǾŀƛƭŀōƭŜ ŦƻǊ ǘƘŜ /ƘǊƻƳŜ ōǊƻǿǎŜǊΣ ŀƴŘ Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴ ǘƘŜ 

/ƘǊƻƳŜ ²Ŝō {ǘƻǊŜΦ ¢Ƙƛǎ ǇǊƻƎǊŀƳ ŜƴŀōƭŜǎ ȅƻǳ ǘƻ ǇǳōƭƛǎƘ ŀ ǘƻǇƛŎ ǘƻ ǘƘŜ .ǊƻƪŜǊ ŀƴŘ ǎǳōǎŎǊƛōŜ ǘƻ ŀ 

ǘƻǇƛŎ ŦǊƻƳ ǘƘŜ .ǊƻƪŜǊΦ ¢Ƙƛǎ ǎŜŎǘƛƻƴ ǿƛƭƭ ǳǎŜ av¢¢[Ŝƴǎ ǘƻ ƛƳǇƭŜƳŜƴǘ ǘƘŜ ōŀǎƛŎ ŀǊŎƘƛǘŜŎǘǳǊŜ ŦƻǊ 

av¢¢ ƻƴ ²ƛƴŘƻǿǎΦ 

 

{ǘŜǇ м Lƴǎǘŀƭƭ av¢¢[Ŝƴǎ 

 

hǇŜƴ ǘƘŜ /ƘǊƻƳŜ ŀƴŘ ǎŜŀǊŎƘ ŦƻǊ ǘƘŜ Ψav¢¢[Ŝƴǎ ŎƘǊƻƳŜ ǿŜō ǎǘƻǊŜΩΦ /ƭƛŎƪ ǘƘŜ Ψ!ŘŘ ǘƻ /ƘǊƻƳŜΩ 

ōǳǘǘƻƴ ǘƻ ƛƴǎǘŀƭƭ ƛǘ ƻƴ ȅƻǳǊ ǎȅǎǘŜƳΦ 

 

  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -млт - 

 

{ǘŜǇ н /ƻƴƴŜŎǘ ǘƘŜ .ǊƻƪŜǊ 

 

9ȄŜŎǳǘŜ av¢¢[Ŝƴǎ ƻƴ /ƘǊƻƳŜΦ /ƭƛŎƪ ǘƘŜ ϦҌϦ ōǳǘǘƻƴ ǘƻ ŀŘŘ ŀ ŎƻƴƴŜŎǘƛƻƴ ŀƴŘ ŜƴǘŜǊ ǘƘŜ Lt ŀŘŘǊŜǎǎ 

ŦƻǊ ǘƘŜ .ǊƻƪŜǊΣ ƛΦŜΦΣ ǘƘŜ Lt ŀŘŘǊŜǎǎ ŦƻǊ ǘƘŜ ŎƻƳǇǳǘŜǊ ǿƘŜǊŜ ǘƘŜ av¢¢ ǎŜǊǾŜǊ ƛǎ ƭƻŎŀǘŜŘΦ ŎƭƛŎƪ ǘƘŜ 

/ǊŜŀǘŜ /ƻƴƴŜŎǘƛƻƴ ōǳǘǘƻƴ ǘƻ ŎƻƴǘƛƴǳŜΦ 

 

²Ƙŀǘ ƛǎ ŀ .ǊƻƪŜǊΚ 

! .ǊƻƪŜǊ ƛǎ ŀ {ŜǊǾŜǊ ƛƴ ǘƘŜ av¢¢ ŀǊŎƘƛǘŜŎǘǳǊŜΦ wŜŦŜǊ ǘƻ {ŜŎǘƛƻƴ пΦмн av¢¢ ŦƻǊ ƳƻǊŜ ŘŜǘŀƛƭǎΦ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

9ƴǘŜǊ ŀ ƴŀƳŜ όŜΦƎΦΣ .ǊƻƪŜǊύ 
ŦƻǊ Ŝŀǎȅ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ 

 
 

.ǊƻƪŜǊ Lt !ŘŘǊŜǎǎ ƻǊ Iƻǎǘ bŀƳŜ  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -млу - 

 

{ǘŜǇ о ¢Ǌȅ ǘƻ ǎǳōǎŎǊƛōŜ ŀ ǘƻǇƛŎ ŀƴŘ ǇǳōƭƛǎƘ ŀ ƳŜǎǎŀƎŜΦ LŦ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴ ƛǎ ƻǇŜǊŀǘƛƴƎ ƴƻǊƳŀƭƭȅΣ 

ȅƻǳ ǿƛƭƭ ǊŜŎŜƛǾŜ ŀ ƳŜǎǎŀƎŜ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŘŜŦƛƴŜŘ ǘƻǇƛŎΣ ŀǎ ŦƻƭƭƻǿǎΦ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

9ƴǘŜǊ ŀ {ǳōǎŎǊƛōŜ-¢ƻǇƛŎΥ ¢Ŝǎǘκav¢¢  

9ƴǘŜǊ ŀ tǳōƭƛǎƘ-¢ƻǇƛŎΥ ¢Ŝǎǘκav¢¢ 

9ƴǘŜǊ ŀ tǳōƭƛǎƘ-aŜǎǎŀƎŜΥ !ƴȅ ǘŜȄǘ 

/ƭƛŎƪ ǘƻ {ǳōǎŎǊƛōŜ 

 

/ƭƛŎƪ ǘƻ tǳōƭƛǎƘ 

 

wŜŎŜƛǾŜ ƳŜǎǎŀƎŜǎ ƻƴ ǘƘŜ 
ǎǳōǎŎǊƛōŜŘ ǘƻǇƛŎ 



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -млф - 

 

4.17.3 9¢-ннлл tŜǊƛƻŘƛŎ tǳōƭƛǎƘ wŜŀƭƛȊŀǘƛƻƴ 

{ǘŜǇ м wŜŦŜǊ {Ŝǘ ǳǇ aƻǎǉǳƛǘǘƻ ǘƻ ƛƴǎǘŀƭƭ ŀ .ǊƻƪŜǊ ŀƴŘ ǊŜŦŜǊ ǘƘŜ LƴǘǊƻŘǳŎǘƛƻƴ ǘƻ av¢¢[Ŝƴǎ ǘƻ 

ǎǳōǎŎǊƛōŜ ǘƘŜ έL/t5!{κƛƴŦƻέ ¢ƻǇƛŎΦ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

{ǘŜǇн [ƻƎ ƛƴǘƻ ǘƘŜ 9¢-ннлл ²Ŝō {ŜǊǾŜǊ ŀƴŘ ŎƭƛŎƪ ǘƘŜ av¢¢ ǇŀƎŜΦ {Ŝǘ ǘƘŜ av¢¢ ƻǇǘƛƻƴ ǘƻ 

9ƴŀōƭŜ ŀƴŘ ŜƴǘŜǊ ǘƘŜ Lt ŀŘŘǊŜǎǎ ŦƻǊ ǘƘŜ .ǊƻƪŜǊΦ  

 

 

 

 

 

 

 

 

 

 
 

{ǘŜǇ о 9ƴǘŜǊ άL/t5!{κέ ƛƴ ǘƘŜ aŀƛƴ ¢ƻǇƛŎ bŀƳŜ ŦƛŜƭŘ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ ǘƘŜ ¦ǇŘŀǘŜ {ŜǘǘƛƴƎǎ ōǳǘǘƻƴΦ 

 

 

 

 

  

9ƴǘŜǊ ǘƘŜ ǘƻǇƛŎ ƴŀƳŜ όŜΦƎΦΣ L/t5!{κƛƴŦƻύ 
ŦƻǊ ǘƘŜ ǎǳōǎŎǊƛǇǘƛƻƴ  

/ƭƛŎƪ ǘƻ {ǳōǎŎǊƛōŜ 

ό.ǊƻƪŜǊ Lt !ŘŘǊŜǎǎύ 



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -ммл - 

 

{ǘŜǇ п {Ŝǘ ǘƘŜ 9ƴŀōƭŜ ŦƛŜƭŘ ƛƴ ǘƘŜ !ƭƭ LƴŦƻǊƳŀǘƛƻƴ ǎŜŎǘƛƻƴ ǘƻ 9ƴŀōƭŜ ƻƴ ǘƘŜ tǳōƭƛŎŀǘƛƻƴ {ŜǘǘƛƴƎǎ 

ǇŀƎŜΣ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ ǘƘŜ ¦ǇŘŀǘŜ {ŜǘǘƛƴƎǎ ōǳǘǘƻƴΦ /ƭƛŎƪ ǘƘŜ wŜǎǘŀǊǘ {ŜǊǾƛŎŜ ōǳǘǘƻƴ ǘƻ 

ǊŜǎǘŀǊǘ ǘƘŜ av¢¢ ǎŜǊǾƛŎŜǎΦ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

{ǘŜǇ р wŜǘǳǊƴ ǘƻ av¢¢[ŜƴǎΣ ǘƘŜ ǳǇŘŀǘŜŘ ƳŜǎǎŀƎŜ ŦƻǊ ǘƘŜ ǎǳōǎŎǊƛǇǘƛƻƴΣ ƛƴŎƭǳŘƛƴƎ aƻŘǳƭŜ ƴŀƳŜΣ 

aŀŎ !ŘŘǊŜǎǎΣ 5h {ǘŀǘŜΣ ŀƴŘ 5L {ǘŀǘŜΣ Ƙŀǎ ōŜŜƴ ǊŜŎŜƛǾŜŘ ŜǾŜǊȅ фллл Ƴǎ όŘŜŦŀǳƭǘ ŎȅŎƭŜύΦ 

 

 

 

 

 

 

 

 

 

 

 

 
 

²Ƙŀǘ ƛŦ ƴƻ ƳŜǎǎŀƎŜǎ ŀǊŜ ǊŜŎŜƛǾŜŘ ōȅ av¢¢[ŜƴǎΚ 

/ƻƴŦƛǊƳ ǘƘŀǘ ǘƘŜ ǎŜǘǘƛƴƎǎ ŦƻǊ ǘƘŜ ²ƛƴŘƻǿǎ ŦƛǊŜǿŀƭƭ ŀƴŘ ŀƴǘƛǾƛǊǳǎ ǎƻŦǘǿŀǊŜ ŀǊŜ ŎƻǊǊŜŎǘΦ  

/ƭƻǎŜ ǘƘŜ ǎƻŦǘǿŀǊŜ ǘƻ ǘŜǎǘ ƛŦ ǘƘŜȅ ŀǊŜ ŀŦŦŜŎǘƛƴƎ ȅƻǳǊ ŎƻƴƴŜŎǘƛƻƴΦ  



9¢-ннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

/ƻǇȅǊƛƎƘǘ ϭ нлнл L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ -ммм - 

 

5. Lκh tŀƛǊ /ƻƴƴŜŎǘƛƻƴ !ǇǇƭƛŎŀǘƛƻƴǎ 

¢ƘŜ 9¢-ннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜǎ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ŎǊŜŀǘŜ 5L-ǘƻ-5h ǇŀƛǊ ŎƻƴƴŜŎǘƛƻƴǎ Ǿƛŀ ǘƘŜ 9ǘƘŜǊƴŜǘΦ 

hƴŎŜ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƛǎ ŎƻƳǇƭŜǘŜΣ ǘƘŜ ƳƻŘǳƭŜǎ Ŏŀƴ ǘƘŜƴ Ǉƻƭƭ ǘƘŜ ǎǘŀǘǳǎ ƻŦ ǘƘŜ ƭƻŎŀƭ 5L ŎƘŀƴƴŜƭǎ 

ŀƴŘ ǘƘŜƴ ǳǎŜ ǘƘŜ aƻŘōǳǎκ¢/t ǇǊƻǘƻŎƻƭ ǘƻ Ŏƻƴǘƛƴǳƻǳǎƭȅ ǿǊƛǘŜ ǘƻ ŀ ǊŜƳƻǘŜ 5h ŘŜǾƛŎŜ ƛƴ ǘƘŜ 

ōŀŎƪƎǊƻǳƴŘΦ ¢Ƙƛǎ ƛǎ ǳǎŜŦǳƭ ǿƘŜƴ ŎƻƴƴŜŎǘƛƴƎ 5ƛƎƛǘŀƭ Lκh ŘŜǾƛŎŜǎ ǘƘŀǘ Řƻ ƴƻǘ ǘƘŜ ƳǎŜƭǾŜǎ ƘŀǾŜ 

9ǘƘŜǊƴŜǘ ŎŀǇŀōƛƭƛǘȅΦ ¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǿƛƭƭ ŘŜǎŎǊƛōŜ Ƙƻǿ ǘƻ ŎƻǊǊŜŎǘƭȅ ŎƻƴŦƛƎǳǊŜ ǘƘŜ Lκh ǇŀƛǊ-ŎƻƴƴŜŎǘƛƻƴ 

ŦǳƴŎǘƛƻƴΦ 

 

5.1 hƴŜ aƻŘǳƭŜ tƻƭƭƛƴƎ ǘƘŜ wŜƳƻǘŜ 5Lκ5h  
όм-ǘƻ-мΣ tǳƭƭ κ tǳǎƘ aƻŘŜύ 

 

{ǘŜǇ мΥ /ƻƴƴŜŎǘ ǘƘŜ ŘŜǾƛŎŜ ǘƻ ŀ bŜǘǿƻǊƪΣ ŀ t/ ŀƴŘ ŀ tƻǿŜǊ ǎǳǇǇƭȅΦ 

/ƻƴŦƛǊƳ ǘƘŀǘ ǘƘŜ 9¢-ннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜǎ ŀǊŜ ŦǳƴŎǘƛƻƴƛƴƎ ŎƻǊǊŜŎǘƭȅΦ wŜŦŜǊ ǘƻ /ƘŀǇǘŜǊ о άDŜǘǘƛƴƎ 

{ǘŀǊǘŜŘέ ŦƻǊ ƳƻǊŜ ŘŜǘŀƛƭǎΦ !ƴ ŜȄŀƳǇƭŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ǎƘƻǿƴ ōŜƭƻǿΥ 

bƻǘŜ ǘƘŀǘ 9¢-ннсл ƳƻŘǳƭŜ ƛǎ ǳǎŜŘ ƛƴ ǘƘƛǎ ŜȄŀƳǇƭŜΦ 
 

 

  

CƛƎǳǊŜ р-мΦм 




















































































































