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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 

 

COPYRIGHT 

Copyright ©  2023 by ICP DAS. All rights are reserved. 

 

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 

mailto:service@icpdas.com
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Revision Date Description 

2.0 

Apr. 2026 
!ŘŘŜŘ ƛƴŦƻǊƳŀǘƛƻƴ ŦƻǊ όtύ9¢πнннуπмс  

όwŜŦΥ {ŜŎΦ сΦпΦфΣ сΦпΦмлύΦ 

Jan. 2026 
!ŘŘŜŘ ƛƴŦƻǊƳŀǘƛƻƴ ŦƻǊ όtύ9¢πнннуπмс ŀƴŘ όtύ9¢πннну/πон  

όwŜŦΥ {ŜŎΦ нΦмΣ нΦнΣ нΦрΣ ŀƴŘ сΦпΦфύΦ 

1.9 

Jul. 2025 !ŘŘŜŘ ƛƴŦƻǊƳŀǘƛƻƴ ŦƻǊ όtύ9¢πннрпόtύ ŀƴŘ όtύ9¢πннрн ƳƻŘǳƭŜǎΦ 

Jun. 2025 !ŘŘŜŘ A.3 Iƻǿ ǘƻ tŜǊŦƻǊƳ .ŀǘŎƘ {ŜǘǳǇ ŦƻǊ 9¢πннлл aƻŘǳƭŜΚ 

May. 2025 
!ŘŘŜŘ aƻŘōǳǎ wŜƎƛǎǘŜǊ ŦƻǊ (P)ET-2218HS-16 in Section 6.4.5 

and information in Sections 2.1, 2.2, 2.5, 4.4.4 

1.8 

Oct. 2024 AddŜŘ the feature -ά¢/t {ǘǊŜŀƳƛƴƎ" in Section 1.2  

Aug. 2024 
AddŜŘ aƻŘōǳǎ wŜƎƛǎǘŜǊ ŦƻǊ όtύ9¢πнннп/L{κннну/L{κнннп/Lκ 

ннну/L ƛƴ {ŜŎǘƛƻƴ сΦпΦсΣ сΦпΦт 

Jul. 2024 !ŘŘŜŘ ƛƴŦƻǊƳŀǘƛƻƴ ŦƻǊ (P)ET-2224P/2228P 

May. 2024 

Added product models: (P)ET-2215H, (P)ET-2215H-16,  

(P)ET-2218H/S1, (P)ET-2218H-16/S1, (P)ET-2224CI/2228CI, 

(P)ET-2224CIS/2228CIS, (P)ET-2242U-32. 

1. wŜǾƛǎŜŘ {ŜŎǘƛƻƴ нΦм !ǇǇŜŀǊŀƴŎŜΣ нΦн {ǇŜŎƛŦƛŎŀǘƛƻƴΣ  

нΦр 5ƛƳŜƴǎƛƻƴǎ 

2. !ŘŘŜŘ {ŜŎǘƛƻƴ пΦпΦо !L /ƻƴŦƛƎǳǊŀǘƛƻƴς  

ό.ύ w¢5 LƴǇǳǘΣ ό/ύ ¢ƘŜǊƳƻŎƻǳǇƭŜ LƴǇǳǘ 

3. !ŘŘŜŘ {ŜŎǘƛƻƴ пΦпΦп !L /ŀƭƛōǊŀǘƛƻƴς  

ό.ύ w¢5 LƴǇǳǘΣ ό/ύ ¢ƘŜǊƳƻŎƻǳǇƭŜ LƴǇǳǘ 

4. !ŘŘŜŘ {ŜŎǘƛƻƴ пΦмсΦр ς!L 9ȄŀƳǇƭŜ 

5. !ŘŘŜŘ aƻŘōǳǎ wŜƎƛǎǘŜǊ ¢ŀōƭŜ  

{ŜŎǘƛƻƴ сΦпΦм ŦƻǊ όtύ9¢πннмрIΣ όtύ9¢πннмрIπмс 

{ŜŎǘƛƻƴ сΦпΦп ŦƻǊ όtύ9¢πннмуIκ{мΣ όtύ9¢πннмуIπмсκ{м 

6. !ŘŘŜŘ ¢ȅǇŜ /ƻŘŜ ¢ŀōƭŜ 

{ŜŎǘƛƻƴ сΦс w¢5Σ {ŜŎǘƛƻƴ сΦт ¢ƘŜǊƳƻŎƻǳǇƭŜ 
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Revision Date Description 

1.7 

Mar. 2024 Õ {ŜŎǘƛƻƴ сΦпΦмΣ όtύ9¢πннмт aƻŘōǳǎ wŜƎƛǎǘŜǊ π ό!ŘŘǊΦ ллуооύ 

Sep. 2023 1. wŜǾƛǎŜŘ {ŜŎǘƛƻƴ оΦнΣ оΦо 

2. !ŘŘŜŘ {ŜŎǘƛƻƴ пΦпΦп !L π /ŀƭƛōǊŀǘƛƻƴ 

3. !ŘŘŜŘ {ŜŎǘƛƻƴ пΦпΦу !h π /ŀƭƛōǊŀǘƛƻƴ 

4. !ŘŘŜŘ {ŜŎǘƛƻƴ пΦмсΦн Ϥ пΦмсΦпΣ av¢¢· ŀƴŘ 5Lκ5h 9ȄŀƳǇƭŜǎ 

5. wŜǾƛǎŜŘ /ƘŀǇǘŜǊ р Lκh tŀƛǊ /ƻƴƴŜŎǘƛƻƴ !ǇǇƭƛŎŀǘƛƻƴǎ 

6. !ŘŘŜŘ {ŜŎǘƛƻƴ рΦрΦо 9ȄŀƳǇƭŜ ƻŦ ¦ǎƛƴƎ aŜƳƻǊȅ !Lh 

7. wŜǾƛǎŜŘ !ǇǇŜƴŘƛȄ !Φм Iƻǿ /ŀƴ L CŀŎǘƻǊȅ wŜǎŜǘ ǘƘŜ aƻŘǳƭŜΚ 

1.6.0 

Mar. 2023 

1. wŜǾƛǎŜŘ {ŜŎǘƛƻƴ сΦпΦмΥ ¦ǇŘŀǘŜŘ t9¢πннмт ǎŀƳǇƭƛƴƎ ǊŀǘŜǎ 

όCŀǎǘ aƻŘŜΥ нлл IȊΤ bƻǊƳŀƭ aƻŘŜΥ нл IȊύΦ 

2. ¦ǇŘŀǘŜŘ ǘƘŜ ŘŀǘŀǎƘŜŜǘ ¦w[ ƛƴ {ŜŎǘƛƻƴ нΦнΦ 

3. ¦ǇŘŀǘŜŘ aƻŘōǳǎ ŀŘŘǊŜǎǎ ǊŀƴƎŜǎ ƛƴ {ŜŎǘƛƻƴ сΦпΦнΥ омлллς

оммлфκпмлллςпммлф ŎƘŀƴƎŜŘ ǘƻ оплфтςопнлсκпплфтς

ппнлсΦ 

Jan. 2023 Õ wŜǾƛǎŜŘ ǘƘŜ ƘŀǊŘǿŀǊŜ ƛƴŦƻǊƳŀǘƛƻƴ ƛƴ /ƘŀǇǘŜǊ н 

Dec. 2022 
1. wŜǾƛǎŜŘ {ŜŎǘƛƻƴǎ пΦтΣ рΦм ǘƻ рΦп 

2. !ŘŘŜŘ {ŜŎǘƛƻƴ рΦр {ƘŀǊŜŘ aŜƳƻǊȅ 

Nov. 2022 Õ !ŘŘŜŘ {ŜŎǘƛƻƴ пΦмт {bat 

Sep. 2022 Õ !ŘŘŜŘ 9¢πннмт !ƴŀƭƻƎ ƛƴǇǳǘ ƳƻŘǳƭŜ ƛƴŦƻǊƳŀǘƛƻƴΦ 

Jun. 2022 
Õ !ŘŘŜŘ 9¢πнннпκ 9¢πннну !ƴŀƭƻƎ ƻǳǘǇǳǘ ƳƻŘǳƭŜ 

ƛƴŦƻǊƳŀǘƛƻƴ 

Apr. 2002 Õ wŜǾƛǎŜŘ {ŜŎǘƛƻƴǎ нΦнΣ нΦоΣ нΦпΣ ŀƴŘ нΦсΣ ŀŘŘ ƴŜǿ ƳƻŘŜƭǎ 

Jan. 2022 
1. !ŘŘŜŘ aƻŘōǳǎ ŀŘŘǊŜǎǎŜǎ ƛƴ {ŜŎǘƛƻƴ сΦп 

2. !ŘŘŜŘ {ŜŎǘƛƻƴ сΦр !ƴŀƭƻƎ LƴǇǳǘ ¢ȅǇŜ ŀƴŘ 5ŀǘŀ CƻǊƳŀǘ ¢ŀōƭŜ 

Nov. 2021 Õ !ŘŘŜŘ ǎǳǇǇƻǊǘ ŦƻǊ ǘƘŜ av¢¢ ǇǊƻǘƻŎƻƭΦ 

Oct. 2021 Õ !ŘŘŜŘ {ŜŎǘƛƻƴ мΦо !ǇǇƭƛŎŀǘƛƻƴ 

Sep. 2021 

1. !ŘŘŜŘ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ 9¢πннмт/Lκ ннмт/Lπп 

2. !ŘŘŜŘ /ƘŀǇǘŜǊ сΦп aƻŘōǳǎ wŜƎƛǎǘŜǊ ό!Lhύ 

3. !ŘŘŜŘ !ǇǇŜƴŘƛȄ !Φн Ϥ !Φп 

1.5.0 Jun. 2020 Õ aƻŘƛŦƛŜŘ ǘƘŜ ƻŦŦƛŎƛŀƭ ǿŜōǎƛǘŜπǊŜƭŀǘŜŘ ƭƛƴƪǎΦ 

1.4.0 Sep. 2019 
Õ !ŘŘŜŘ av¢¢ ŦǳƴŎǘƛƻƴ ŘŜǎŎǊƛǇǘƛƻƴǎ ŀƴŘ ŎƻƴŦƛƎǳǊŀǘƛƻƴ 

ǎŜǘǘƛƴƎǎΦ 

1.3.0 Jun. 2018 Õ !ŘŘŜŘ 9¢πннсмπмс ƘŀǊŘǿŀǊŜ ƛƴŦƻǊƳŀǘƛƻƴΦ 
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Revision Date Description 

1.2.0 Jul. 2017 

1. !ŘŘŜŘ 9¢πннпн¦ ŀƴŘ 9¢πннрр¦ ǎƻŦǘǿŀǊŜκƘŀǊŘǿŀǊŜ 

ƛƴŦƻǊƳŀǘƛƻƴΦ 

2. wŜǾƛǎŜŘ /ƘŀǇǘŜǊ п ό²Ŝō /ƻƴŦƛƎǳǊŀǘƛƻƴύ ŀŎŎƻǊŘƛƴƎ ǘƻ 

CƛǊƳǿŀǊŜ ±ŜǊǎƛƻƴ ǾмΦпΦс ώWǳƴΦ мсΣ нлмтϐΦ 

3. !ŘŘŜŘ !ǇǇŜƴŘƛȄ !Υ ¢ǊƻǳōƭŜǎƘƻƻǘƛƴƎ ŀƴŘ wŜǾƛǎƛƻƴ IƛǎǘƻǊȅΦ 

1.1.3 Feb. 2016 

1. !ŘŘŜŘ 9¢πннрпtΣ 9¢πннсм ŀƴŘ 9¢πннсу ǎƻŦǘǿŀǊŜκƘŀǊŘǿŀǊŜ 

ƛƴŦƻǊƳŀǘƛƻƴΦΦ 

2. wŜǾƛǎŜŘ /ƘŀǇǘŜǊ п ό²Ŝō /ƻƴŦƛƎǳǊŀǘƛƻƴύ ŀŎŎƻǊŘƛƴƎ ǘƻ 

CƛǊƳǿŀǊŜ ±ŜǊǎƛƻƴ ǾмΦоΦф ώWŀƴΦнлΣ нлмсϐΦ 

1.1.0 Nov. 2015 
Õ !ŘŘŜŘ 9¢πннпнΣ 9¢πннрм ŀƴŘ 9¢πннрр ǎƻŦǘǿŀǊŜκƘŀǊŘǿŀǊŜ 

ƛƴŦƻǊƳŀǘƛƻƴΦ 

1.0.0 Sep. 2015 Õ Lƴƛǘƛŀƭ ƛǎǎǳŜ 
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¢!.[9 hC /hb¢9b¢{ 
мΦ Lb¢wh5¦/¢Lhb ................................................................................................................... ф 

мΦм tŀŎƪƛƴƎ [ƛǎǘ ......................................................................................................................... ф 

мΦн CŜŀǘǳǊŜǎ ............................................................................................................................ мл 

мΦо !ǇǇƭƛŎŀǘƛƻƴ ....................................................................................................................... мс 

нΦ I!w5²!w9 LbChwa!¢Lhb ............................................................................................... мт 

нΦм !ǇǇŜŀǊŀƴŎŜ ...................................................................................................................... мт 

нΦн {ǇŜŎƛŦƛŎŀǘƛƻƴ ..................................................................................................................... нм 

нΦо ²ƛǊƛƴƎ /ƻƴƴŜŎǘƛƻƴǎ .......................................................................................................... но 

нΦп ²ƛǊƛƴƎ ǘƻ ǘƘŜ /ƻƴƴŜŎǘƻǊ .................................................................................................. нп 

нΦр 5ƛƳŜƴǎƛƻƴǎ ....................................................................................................................... нр 

оΦ D9¢¢LbD {¢!w¢95 ............................................................................................................. оо 

оΦм /ƻƴŦƛƎǳǊƛƴƎ ǘƘŜ hǇŜǊŀǘƛƴƎ aƻŘŜ ..................................................................................... оо 

оΦн /ƻƴƴŜŎǘƛƴƎ ǘƻ ǘƘŜ bŜǘǿƻǊƪ ŀƴŘ ǘƘŜ t/ ........................................................................... оп 

оΦо /ƻƴŦƛƎǳǊƛƴƎ ǘƘŜ bŜǘǿƻǊƪ {ŜǘǘƛƴƎǎ .................................................................................... ор 

оΦп aƻŘōǳǎ ¢/t ¢ŜǎǘƛƴƎ ......................................................................................................... от 

пΦ ²9. /hbCLD¦w!¢Lhb ....................................................................................................... оф 

пΦм [ƻƎƎƛƴƎ ƛƴǘƻ ǘƘŜ ²Ŝō {ŜǊǾŜǊ ............................................................................................ оф 

пΦн IƻƳŜ ................................................................................................................................ пн 

пΦнΦм IƻƳŜ ς 5Lκ5h ................................................................................................... пн 

пΦнΦн IƻƳŜ ς !L .......................................................................................................... по 

пΦнΦо IƻƳŜ ς !h ........................................................................................................ пп 

пΦнΦп h±t όhǾŜǊπǾŀƭǳŜ tǊƻǘŜŎǘƛƻƴύ aŜŎƘŀƴƛǎƳ ......................................................... пр 

пΦо bŜǘǿƻǊƪ ............................................................................................................................ пт 

пΦоΦм Lt !ŘŘǊŜǎǎ /ƻƴŦƛƎǳǊŀǘƛƻƴ ................................................................................... пт 

пΦоΦн DŜƴŜǊŀƭ {ŜǘǘƛƴƎǎ ................................................................................................ рм 

пΦоΦо wŜǎǘƻǊŜ CŀŎǘƻǊȅ 5ŜŦŀǳƭǘǎκCƛǊƳǿŀǊŜ ¦ǇŘŀǘŜ ...................................................... рн 

пΦп Lκh {ŜǘǘƛƴƎǎ ....................................................................................................................... рр 

пΦпΦм 5h /ƻƴǘǊƻƭ ......................................................................................................... рр 

пΦпΦн 5Lκ5h /ƻƴŦƛƎǳǊŀǘƛƻƴ .......................................................................................... рс 

пΦпΦо !ƴŀƭƻƎ LƴǇǳǘ /ƻƴŦƛƎǳǊŀǘƛƻƴ ............................................................................... рф 

ό!ύ ±ƻƭǘŀƎŜκ/ǳǊǊŜƴǘ LƴǇǳǘ ....................................................................................... рф 

ό.ύ w¢5 LƴǇǳǘ ........................................................................................................... сл 
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ό/ύ ¢ƘŜǊƳƻŎƻǳǇƭŜ LƴǇǳǘ .......................................................................................... см 

пΦпΦп !L π /ŀƭƛōǊŀǘƛƻƴ ................................................................................................... сн 

ό!ύ ±ƻƭǘŀƎŜκ/ǳǊǊŜƴǘ LƴǇǳǘ ....................................................................................... сн 

ό.ύ w¢5 LƴǇǳǘ ........................................................................................................... сп 
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1. Introduction 

 

¢ƘŜ 9¢πннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜǎΣ ŀƴ LtπōŀǎŜŘ 9ǘƘŜǊƴŜǘ Lκh ƳƻŘǳƭŜΣ ŦŜŀǘǳǊŜ ŀ ōǳƛƭǘπƛƴ ǿŜō ǎŜǊǾŜǊ ǘƘŀǘ 

ŀƭƭƻǿǎ ŎƻƴŦƛƎǳǊŀǘƛƻƴΣ Lκh ƳƻƴƛǘƻǊƛƴƎΣ ŀƴŘ Lκh ŎƻƴǘǊƻƭ ōȅ ǎƛƳǇƭȅ ǳǎƛƴƎ ŀ ǊŜƎǳƭŀǊ ǿŜō ōǊƻǿǎŜǊΦ Lƴ 

ŀŘŘƛǘƛƻƴΣ ǘƘŜ 9¢πннлл 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¢πннлл 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 

ü .ǳƛƭǘπƛƴ ²Ŝō {ŜǊǾŜǊ 

¢ƘŜ 9¢πннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜ Ƙŀǎ ŀ ōǳƛƭǘπƛƴ ǿŜō ǎŜǊǾŜǊ 

ǘƘŀǘ ŀƭƭƻǿǎ ǳǎŜǊǎ ǘƻ Ŝŀǎƛƭȅ ŎƻƴŦƛƎǳǊŜΣ ƳƻƴƛǘƻǊΣ ŀƴŘ 

ŎƻƴǘǊƻƭ ǘƘŜ ƳƻŘǳƭŜ ŦǊƻƳ ŀ ǊŜƳƻǘŜ ƭƻŎŀǘƛƻƴ ǳǎƛƴƎ ŀ 

ǿŜō ōǊƻǿǎŜǊΦ 

 

 

ü aƻŘōǳǎ ¢/tκ¦5tΣ av¢¢Σ ƻǊ {bat tǊƻǘƻŎƻƭǎ 

¢ƘŜ aƻŘōǳǎ ¢/t ŀƴŘ aƻŘōǳǎ ¦5t ǎƭŀǾŜ ŦǳƴŎǘƛƻƴǎ ƻƴ 

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

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

 

ü ¢/t {ǘǊŜŀƳƛƴƎ 

¢ƘŜ ǎŀƳǇƭƛƴƎ ǊŀǘŜ ƻŦ 9¢πннмтI ƛǎ у YIȊ ŦƻǊ ŀƭƭ ŎƘŀƴƴŜƭǎΣ ŀƴŘ ƛǘ ǳǘƛƭƛȊŜǎ ¢/t ǎǘǊŜŀƳƛƴƎ 

Ŏƻƴǘƛƴǳƻǳǎ ǘǊŀƴǎƳƛǎǎƛƻƴ ƳƻŘŜ ǘƻ ǊŜŎƻǊŘ ǾƻƭǘŀƎŜ ŀƴŘ ŎǳǊǊŜƴǘ ǾŀƭǳŜǎΦ 

 

5ŀǘŀ ¢ǊŀƴǎƳƛǎǎƛƻƴ aƻŘŜ 

 ̧/ƻƴǘƛƴǳƻǳǎ ¢ǊŀƴǎƳƛǎǎƛƻƴ όaŀȄƛƳǳƳ ǎŀƳǇƭƛƴƎ ǊŀǘŜ ƻŦ у ƪIȊ ǇŜǊ ŎƘŀƴƴŜƭύ 

!ŦǘŜǊ ǎǘŀǊǘƛƴƎ !κ5 ŀŎǉǳƛǎƛǘƛƻƴΣ Řŀǘŀ ƛǎ Ŏƻƴǘƛƴǳƻǳǎƭȅ ǘǊŀƴǎƳƛǘǘŜŘ ǘƻ ǘƘŜ Iƻǎǘ t/ !ƴŘ ȅƻǳ Ŏŀƴ 

ǎǇŜŎƛŦȅ ǘƘŜ ǊŜǉǳƛǊŜŘ ŎƘŀƴƴŜƭǎ ŦƻǊ ŎƻƭƭŜŎǘƛƻƴΦ 

  

¢ƻǘŀƭ ǎƛƳǳƭǘŀƴŜƻǳǎ ǎŀƳǇƭƛƴƎ ŎƘŀƴƴŜƭǎ aŀȄƛƳǳƳ ǎŀƳǇƭƛƴƎ ǊŀǘŜ ǇŜǊ ŎƘŀƴƴŜƭ 

8 1 KHz 

4 2 KHz 

2 4 KHz 

1 8 KHz 
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¢ƘŜ Ŏƻƴǘƛƴǳƻǳǎ ŎƻƭƭŜŎǘƛƻƴ ƳƻŘŜ ǳǎŜǎ ¢/t ǎǘǊŜŀƳƛƴƎ ǘƻ ǘǊŀƴǎƳƛǘ ǘƘŜ ŎƻƭƭŜŎǘŜŘ Řŀǘŀ ōŀŎƪ ǘƻ ǘƘŜ t/Φ 

¢ƘŜ ǎǘǊŜŀƳƛƴƎ ƳŜǘƘƻŘ ƻŦ ǘƘƛǎ ƳƻŘǳƭŜ ƛǎ ǘƘŀǘ ǘƘŜ ŦƛǊƳǿŀǊŜ ƻŦ ǘƘŜ ƳƻŘǳƭŜ ǳǎŜǎ ǇƻƭƭƛƴƎ ǎŎŀƴƴƛƴƎ ǘƻ 

ǎŀƳǇƭŜ ŘŀǘŀΣ ŀƴŘ ǘƘŜ Řŀǘŀ ǎŀƳǇƭƛƴƎ ǊŀǘŜ ƛǎ ŦƛȄŜŘΦ ¢ƘŜ ŦƛǊƳǿŀǊŜ ǇƻƭƭƛƴƎ ǎŎŀƴƴƛƴƎ ǇƭŀŎŜǎ ǘƘŜ Řŀǘŀ ƛƴ 

ǘƘŜ ƳƻŘǳƭŜ ōǳŦŦŜǊΦ ²ƘŜƴ ǘƘŜ Řŀǘŀ ǊŜŀŎƘŜǎ ŀ ŎŜǊǘŀƛƴ ŀƳƻǳƴǘΣ ƛǘ ƛǎ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǎŜƴǘ ǘƻ ǘƘŜ ƘƻǎǘΦ 

¢ƘŜ Ƙƻǎǘ ǎŜƴŘǎ ŀ ǎǘŀǊǘ ŎƻƭƭŜŎǘƛƻƴ ŎƻƳƳŀƴŘΣ ŀƴŘ ǘƘŜ ƳƻŘǳƭŜ ǳǎŜǎ ƭŀǊƎŜ Řŀǘŀ ǇŀŎƪŜǘǎ ŀŎŎƻǊŘƛƴƎ ǘƻ 

ǘƘŜ ŀōƻǾŜ ƳŜǘƘƻŘΣ ǎŜƴŘƛƴƎ ŜŀŎƘ ǇŀŎƪŜǘ ǘƻ ǘƘŜ Ƙƻǎǘ ǳƴǘƛƭ ǘƘŜ Ƙƻǎǘ ǎŜƴŘǎ ŀ ǎǘƻǇ ŎƻƭƭŜŎǘƛƻƴ ŎƻƳƳŀƴŘ 

ǘƻ ǎǘƻǇ ŎƻƭƭŜŎǘƛƴƎ ŘŀǘŀΦ 

 

 

 

 

 

 

 

 

 

 

 
  

 ̧aƻŘōǳǎκ¢/t ό/ƻƳƳŀƴŘ wŜǎǇƻƴǎŜ aƻŘŜύ 

¢Ƙƛǎ ƳƻŘŜ ƻŦ ǘƘŜ aƻŘōǳǎκ¢/t ǇǊƻǘƻŎƻƭ ƛǎ ŀ ŎƻƳƳƻƴƭȅ ǳǎŜŘ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ƳŜǘƘƻŘ ŦƻǊ 

ŀŎǉǳƛǎƛǘƛƻƴ ƳƻŘǳƭŜǎΦ ¢ƘŜ ŦƛǊƳǿŀǊŜ ƻŦ ǘƘŜ ŀŎǉǳƛǎƛǘƛƻƴ ƳƻŘǳƭŜ ǿƛƭƭ ŎƻƭƭŜŎǘ Řŀǘŀ ŀǘ ŀ ŦƛȄŜŘ 

ǎŀƳǇƭƛƴƎ ǊŀǘŜ ŀƴŘ ǘŜƳǇƻǊŀǊƛƭȅ ǎǘƻǊŜ ƛǘ ƛƴ ǘƘŜ ƳƻŘǳƭŜ ƳŜƳƻǊȅ όaƻŘōǳǎ wŜƎƛǎǘŜǊ ǘŀōƭŜύΦ ²ƘŜƴ 

ǘƘŜ Ƙƻǎǘ ǎŜƴŘǎ ŀ ŎƻƳƳŀƴŘ ǘƻ ǘƘŜ ƳƻŘǳƭŜΣ ǘƘŜ ƳƻŘǳƭŜ ǿƛƭƭ ǎŜƴŘ ǘƘŜ ǘŜƳǇƻǊŀǊƛƭȅ ǎǘƻǊŜŘ 

ǊŜƭŜǾŀƴǘ Řŀǘŀ ōŀŎƪ ǘƻ ǘƘŜ Ƙƻǎǘ ŀǎ ƴŜŜŘŜŘΦ 
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 ̧t/  

 

PC  

{ǳǇǇƻǊǘ h{ ²ƛƴŘƻǿǎ тκуκмлκмм ŀƴŘ [ƛƴǳȄ 

¦ǘƛƭƛǘȅ /ƻƴŦƛƎǳǊŀǘƛƻƴΣ ƎǊŀǇƘƛŎŀƭƭȅ ŘƛǎǇƭŀȅ ŀƴŘ Řŀǘŀ ƭƻƎƎƛƴƎ 

{5Y 

²ƛƴŘƻǿǎ 

̙aƛŎǊƻǎƻŦǘ ±/Σ /ІΣ ±.Φb9¢ {5Y !tL ŀƴŘ 5ŜƳƻ 

̙tȅǘƘƻƴ 5ŜƳƻ 

̙bL [ŀō±L9² ¢ƻƻƭƪƛǘ ŀƴŘ 5ŜƳƻ 

[ƛƴǳȄ 

̙/κ/ҌҌ ƭƛōǊŀǊȅ ŀƴŘ 5ŜƳƻ 

̙Φb9¢ ƭƛōǊŀǊȅ ŀƴŘ 5ŜƳƻ 

̙tȅǘƘƻƴ 5ŜƳƻ 

 

 

ü 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 ǘƘŜ 

9¢πннлл ƳƻŘǳƭŜ Ŏŀƴ Ŏƻƴǘƛƴǳƻǳǎƭȅ Ǉǳƭƭ ǘƘŜ ǎǘŀǘǳǎ ƻŦ ǘƘŜ 

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

ǘƘŜƴ ǿǊƛǘŜ ǘƻ ƭƻŎŀƭ 5h ŎƘŀƴƴŜƭǎ ƛƴ ǘƘŜ ōŀŎƪƎǊƻǳƴŘΦ 

 

 

 

ü {ƭƛƳπ¢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 
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ü .ǳƛƭǘπƛƴ aǳƭǘƛπŦǳƴŎǘƛƻƴ Lκh 

¢ƘŜ 5h ƳƻŘǳƭŜǎ ǎǳǇǇƻǊǘ ǘƘŜǎŜ ŦǳƴŎǘƛƻƴǎΥ 

 ̧ tƻǿŜǊπƻƴ ±ŀƭǳŜΥ hƴ ōƻƻǘ ǳǇΣ ǘƘŜ 5h ǾŀƭǳŜ ǿƛƭƭ ōŜ ǎŜǘ ǘƻ ǘƘŜ tƻǿŜǊπƻƴ ǾŀƭǳŜΦ 

 ̧ {ŀŦŜ ±ŀƭǳŜΥ  

LŦ aƻŘōǳǎ ¢/t ŎƻƳƳǳƴƛŎŀǘƛƻƴ ƛǎ ƭƻǎǘ ŦƻǊ ŀ ǎǇŜŎƛŦƛŎ ǇŜǊƛƻŘΣ ǘƘŜ 5h ǾŀƭǳŜ ǿƛƭƭ ōŜ ǎŜǘ ǘƻ ǘƘŜ ǳǎŜǊπ

ŘŜŦƛƴŜŘ ǎŀŦŜ ǾŀƭǳŜΦ 

 ̧ ! t²a όtǳƭǎŜπ²ƛŘǘƘ aƻŘǳƭŀǘƛƻƴύ CǳƴŎǘƛƻƴΥ  

9ŀŎƘ ƻŦ 5h ŎƘŀƴƴŜƭ Ŏŀƴ ōŜ ǎŜǘ ǘƻ ŀ ŘƛŦŦŜǊŜƴǘ ŦǊŜǉǳŜƴŎȅ όмлл IȊ aŀȄΦύ ŀƴŘ Řǳǘȅ ŎȅŎƭŜΣ ŀƭǎƻ ǿƻǊƪ 

ŜƛǘƘŜǊ ƛƴŘŜǇŜƴŘŜƴǘƭȅ ƻǊ ǎƛƳǳƭǘŀƴŜƻǳǎƭȅΦ ¢ƘŜ ǘŜǊƳ άIƛƎƘ 5ǳǘȅ /ȅŎƭŜέ ŘŜǎŎǊƛōŜǎ ǘƘŜ ŘǳǊŀǘƛƻƴ ƻŦ 

ϥhbϥ ǘƛƳŜ ƛƴ ǇǊƻǇƻǊǘƛƻƴ ǘƻ ǘƘŜ ǊŜƎǳƭŀǊ ƛƴǘŜǊǾŀƭ ƻǊ ϥǇŜǊƛƻŘϥ ƻŦ ǘƛƳŜΦ {ƛƳƛƭŀǊƭȅΣ ǘƘŜ ǘŜǊƳ ά[ƻǿ 

5ǳǘȅ /ȅŎƭŜέ ŎƻǊǊŜǎǇƻƴŘǎ ǘƻ ǘƘŜ ŘǳǊŀǘƛƻƴ ƻŦ ǘƘŜ ϥhCCϥ ǘƛƳŜΦ /ƻƴǎŜǉǳŜƴǘƭȅΣ ƛǘ ƛǎ ƴƻǘ ƴŜŎŜǎǎŀǊȅ 

ǘƻ ƪŜŜǇ ǎǿƛǘŎƘƛƴƎ ŦǊƻƳ hb ǘƻ hCC ŦǊƻƳ ǊŜƳƻǘŜ ŀ ŎƻƴǘǊƻƭƭŜǊΦ Lƴ ǘƘƛǎ ǿŀȅΣ ǘƘŜ 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 ǇŜǊƛƻŘǎΦ 
 
 

¢ƘŜ 5L ƳƻŘǳƭŜǎ ǎǳǇǇƻǊǘ ǘƘŜǎŜ ŦǳƴŎǘƛƻƴǎΥ 

 ̧ /ŀƴ ōŜ ¦ǎŜŘ ŀǎ ŀ онπōƛǘ IƛƎƘ {ǇŜŜŘ /ƻǳƴǘŜǊ 

 ̧ 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  

¢Ƙƛǎ ŦǳƴŎǘƛƻƴ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ǊŜǘǊƛŜǾŜ ǘƘŜ ŘƛƎƛǘŀƭ ƛƴǇǳǘ ŎƻǳƴǘŜǊ ǾŀƭǳŜ ŀǘ ǎǇŜŎƛŦƛŎ ǘƛƳŜǎ ŀƴŘ 

ŎŀƭŎǳƭŀǘŜǎ ǘƘŜ ŦǊŜǉǳŜƴŎȅΦ wŀǘƘŜǊ ǘƘŀƴ ǇƻƭƭƛƴƎ Ǿƛŀ ŀ ǊŜƳƻǘŜ ƘƻǎǘΣ ǘƘŜ ƳƻŘǳƭŜ 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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/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πмп π 
 

ü 5Lh {ȅƴŎƘǊƻƴƛȊŀǘƛƻƴ όaƛǊǊƻǊ [ƻŎŀƭ 5L ǘƻ 5hύΥ  

¢ƘŜ ƳƻŘǳƭŜ ŀƭǎƻ ǇǊƻǾƛŘŜǎ ŀ 5Lh ǎȅƴŎƘǊƻƴƛȊŀǘƛƻƴ ŦǳƴŎǘƛƻƴΦ ¢ƘŜ 5Lh ǎȅƴŎƘǊƻƴƛȊŀǘƛƻƴ ƛǎ ŘƛǾƛŘŜŘ ƛƴǘƻ 

ǘƘǊŜŜ ƳƻŘŜǎΥ [ŜǾŜƭ {ȅƴŎΣ wƛǎƛƴƎ !ŎǘƛǾŜΣ 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 is from OFF to ON, the corresponding DO will be set to ON. 

 

 

 

 

 
 

CŀƭƭƛƴƎ !ŎǘƛǾŜ ό5h Ґ hbύ aƻŘŜΥ  

When the specified DI state is from ON to OFF, the corresponding DO will be set to ON. 

 

 

 

 

 

 

ü .ǳƛƭǘπƛƴ 5ǳŀƭ ²ŀǘŎƘŘƻƎ 

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

ŀƴŘ ŀ Iƻǎǘ ²ŀǘŎƘŘƻƎ όŦƻǊ ǎƻŦǘǿŀǊŜ ŦǳƴŎǘƛƻƴǎύΦ 

 

/t¦ ²ŀǘŎƘŘƻƎ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǊŜǎŜǘǎ ƛǘǎŜƭŦ ǿƘŜƴ ǘƘŜ ōǳƛƭǘπƛƴ ŦƛǊƳǿŀǊŜ 

Ǌǳƴǎ ŀōƴƻǊƳŀƭƭȅΦ 

Iƻǎǘ ²ŀǘŎƘŘƻƎ ǎŜǘ ǘƘŜ ŘƛƎƛǘŀƭ ƻǳǘǇǳǘ ǿƛǘƘ ŀ ǇǊŜŘŜŦƛƴŜŘ ǎŀŦŜ ǾŀƭǳŜ 

ǿƘŜƴ ǘƘŜǊŜ ƛǎ ƴƻ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ōŜǘǿŜŜƴ ǘƘŜ ƳƻŘǳƭŜ ŀƴŘ Ƙƻǎǘ όt/ ƻǊ t[/ύ 

ƻǾŜǊ ŀ ǿƘƛƭŜ ό²ŀǘŎƘŘƻƎ ǘƛƳŜƻǳǘύΦ   

5L 

5h 

5L 

5h 

5L 

5h 



9¢πннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

 

/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πмр π 
 

ü 5ŀƛǎȅπŎƘŀƛƴ 9ǘƘŜǊƴŜǘ /ŀōƭƛƴƎ 

¢ƘŜ 9¢πннлл Ƙŀǎ ŀ ōǳƛƭǘπƛƴ ǘǿƻπǇƻǊǘ 9ǘƘŜǊƴŜǘ ǎǿƛǘŎƘ ǘƻ ƛƳǇƭŜƳŜƴǘ ŘŀƛǎȅπŎƘŀƛƴ ǘƻǇƻƭƻƎȅΦ 

¢ƘŜ ŎŀōƭƛƴƎ ƛǎ ƳǳŎƘ ŜŀǎƛŜǊ ŀƴŘ ǘƘŜ ǘƻǘŀƭ Ŏƻǎǘǎ ƻŦ ŎŀōƭŜ ŀƴŘ ǎǿƛǘŎƘ ŀǊŜ ǎƛƎƴƛŦƛŎŀƴǘƭȅ 

ǊŜŘǳŎŜŘΦ 

 

 

 

 

 

 

 

 

 

 

ü [!b .ȅǇŀǎǎ 

[!b .ȅǇŀǎǎ ŦŜŀǘǳǊŜ ƎǳŀǊŀƴǘŜŜǎ 9ǘƘŜǊƴŜǘ 

ŎƻƳƳǳƴƛŎŀǘƛƻƴΦ Lǘ ǿƛƭƭ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ōŜ 

ŀŎǘƛǾŜ ǘƻ ŎƻƴǘƛƴǳŜ ǘƘŜ ƴŜǘǿƻǊƪ ǘǊŀŦŦƛŎ ǿƘŜƴ 

ǘƘŜ 9¢πннлл ƭƻǎŜǎ ƛǘǎ ǇƻǿŜǊΦ 

 

 

 

 

ü IƛƎƘƭȅ wŜƭƛŀōƭŜ ¦ƴŘŜǊ IŀǊǎƘ 9ƴǾƛǊƻƴƳŜƴǘ 

 ̧ ²ƛŘŜ hǇŜǊŀǘƛƴƎ ¢ŜƳǇŜǊŀǘǳǊŜ wŀƴƎŜΥ πнр Ϥ Ҍтрϲ/  

 ̧ {ǘƻǊŀƎŜ ¢ŜƳǇŜǊŀǘǳǊŜΥ πпл Ϥ Ҍулϲ/ 

 ̧ IǳƳƛŘƛǘȅ мл Ϥ фл҈ wI όbƻƴπŎƻƴŘŜƴǎƛƴƎύ 

 

  



9¢πннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

 

/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πмс π 
 

1.3 !ǇǇƭƛŎŀǘƛƻƴ 
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/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πмт π 
 

2. Hardware Information 

2.1 !ǇǇŜŀǊŀƴŎŜ 

The components of the 9¢πннлл module include LED indicators, pluggable terminal blocks for I/O 

or power input, an operating mode switch, and Ethernet ports.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

м t²w κ tƻ9 [95 LƴŘƛŎŀǘƻǊ 

н Lκh LƴŘƛŎŀǘƻǊ 

о Lκh /ƻƴƴŜŎǘƻǊ 

п 5Lt {ǿƛǘŎƘ 

р wƻǘŀǊȅ {ǿƛǘŎƘ 

 

 

CǊƻƴǘ tŀƴŜƭ 

5L ƻǊ 5h !L ƻǊ !h 

 

!L ƻǊ !h 

/bπмунсa /bπмунрa 

άIκ!έΣ ά[κ!έ 
LƴŘƛŎŀǘƻǊǎ 

м 

н 

р 

п 

о 

н 

н н 
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/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πму π 
 

 

1) t²w ƻǊ tƻ9 [95 LƴŘƛŎŀǘƻǊ 

hƴŎŜ ǇƻǿŜǊ ƛǎ ǎǳǇǇƭƛŜŘ ǘƻ ǘƘŜ 9¢πннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜΣ ǘƘŜ t²w [95 ƛƴŘƛŎŀǘƻǊ ǿƛƭƭ ƛƭƭǳƳƛƴŀǘŜΦ 
 

bƻǘŜΥ tƻ9 όtƻǿŜǊπƻǾŜǊπ9ǘƘŜǊƴŜǘύ ƛƴŘƛŎŀǘƻǊ ƛǎ ƻƴƭȅ ŀǾŀƛƭŀōƭŜ ŦƻǊ ǘƘŜ t9¢πнллл ǎŜǊƛŜǎ ƳƻŘǳƭŜǎ 

2) Lκh LƴŘƛŎŀǘƻǊ 

{ƻƳŜ ƳƻŘǳƭŜǎ ǇǊƻǾƛŘŜ Lκh ƛƴŘƛŎŀǘƻǊǎΣ ǿƘƛŎƘ ƭƛƎƘǘ ǳǇ ǿƘŜƴ ǘƘŜ ǎǘŀǘǳǎ ƛǎ hbΦ  

CƻǊ όtύ9¢πннмуIκ{мΣ όtύ9¢πннмуIπмсκ{мΣ όtύ9¢πннмуI{πмс ǎŜǊƛŜǎΣ ǘƘŜ ϦIκ!Ϧ [95 ƭƛƎƘǘǎ ǳǇ 

ǿƘŜƴ ǘƘŜ ƳŜŀǎǳǊŜŘ ǘŜƳǇŜǊŀǘǳǊŜ ŜȄŎŜŜŘǎ ǘƘŜ ƳŀȄƛƳǳƳ ǾŀƭǳŜ ƻŦ ǘƘŜ ǎǇŜŎƛŦƛŜŘ ǊŀƴƎŜ ƻǊ ƛŦ ǘƘŜ 

ŎƘŀƴƴŜƭ ƛǎ ŘƛǎŎƻƴƴŜŎǘŜŘΦ LŦ ǘƘŜ ǘŜƳǇŜǊŀǘǳǊŜ ƛǎ ƭƻǿŜǊ ǘƘŀƴ ǘƘŜ ƳƛƴƛƳǳƳ ǾŀƭǳŜΣ ǘƘŜ Ϧ[κ!Ϧ [95 

ƭƛƎƘǘǎ ǳǇΦ CƻǊ ŜȄŀƳǇƭŜΣ ¢ȅǇŜ aΣ πнлл ǘƻ млл . 
 

CƻǊ όtύ9¢πнннп/Lκннну/L ŀƴŘ όtύ9¢πнннп/L{κннну/L{Σ ǘƘŜ Ϧhκ/Ϧ ƛƴŘƛŎŀǘƻǊ ƛǎ ǳǎŜŘ ŦƻǊ ƻǇŜƴ ǿƛǊŜ 
ŘŜǘŜŎǘƛƻƴΦ ¢ƘŜ [95 ǿƛƭƭ ƭƛƎƘǘ ǳǇ ƛŦ ǘƘŜ ŎǳǊǊŜƴǘ ƻǳǘǇǳǘ ŎƘŀƴƴŜƭ ƛǎ ŘƛǎŎƻƴƴŜŎǘŜŘΦ 
  

CƻǊ όtύ9¢πнннп/L{κόtύ9¢πннну/L{ ǎŜǊƛŜǎΣ ǘƘŜ Ϧh±tϦ [95 ƭƛƎƘǘǎ ǳǇ ǿƘŜƴ ǘƘŜ ƻǾŜǊπǾŀƭǳŜ 

ǇǊƻǘŜŎǘƛƻƴ ƛǎ ǘǊƛƎƎŜǊŜŘΦ wŜŦŜǊ ǘƻ {ŜŎǘƛƻƴ пΦнΦп h±t όhǾŜǊπǾŀƭǳŜ tǊƻǘŜŎǘƛƻƴύ aŜŎƘŀƴƛǎƳ 

 

3) Lκh /ƻƴƴŜŎǘƻǊ 

¢ƘŜ Ǉƛƴ ŀǎǎƛƎƴƳŜƴǘǎ ŦƻǊ ǘƘŜ Lκh ŎƻƴƴŜŎǘƻǊ ƻƴ ǘƘŜ 9¢πннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜ ŘƛŦŦŜǊ ōŀǎŜŘ ƻƴ ǘƘŜ 

ƳƻŘŜƭΦ CƻǊ ƳƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ Ǉƛƴ ŀǎǎƛƎƴƳŜƴǘǎΣ ǊŜŦŜǊ ǘƻ {ŜŎǘƛƻƴ нΦо άtƛƴ !ǎǎƛƎƴƳŜƴǘǎέΦ 

 

4) 5Lt {ǿƛǘŎƘ 

¢ƘŜ 5Lt ǎǿƛǘŎƘ ƻŦ ǘƘŜ όtύ9¢πннмт ŀƴŘ όtύ9¢πннмтI Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ǎŜǘ Lκh ŎƘŀƴƴŜƭǎ ŀǎ ǾƻƭǘŀƎŜ 

ƻǊ ŎǳǊǊŜƴǘ ƛƴǇǳǘǎΦ 

5) wƻǘŀǊȅ {ǿƛǘŎƘ  

¢ƘŜ ǊƻǘŀǊȅ ǎǿƛǘŎƘ ƻŦ ǘƘŜ όtύ9¢πннмрIΣ όtύ9¢πннмрIπмсΣ όtύ9¢πннмуIκ{мΣ όtύ9¢πннмуIπмсκ{мΣ  

όtύ9¢πннмуI{πмсΣ όtύ9¢πнннп/LΣ όtύ9¢πннну/LΣ όtύ9¢πнннпtΣ όtύ9¢πнннуtΣ όtύ9¢πнннуπмсΣ όtύ9¢π

ннну/πон όtύ9¢πннрнΣ ŀƴŘ όtύ9¢πннпн¦πон Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ǎŜǘ ǘƘŜ ƻǇŜǊŀǘƛƴƎ ƳƻŘŜΦ Lǘ ƛǎ ƭƻŎŀǘŜŘ 

ŀǘ ǘƘŜ ŦǊƻƴǘκǘƻǇ ƻŦ ǘƘŜ ƳƻŘǳƭŜΦ 
  

wǳƴ aƻŘŜΥ 

л Υ ¦ǎŜǊ ǎǇŜŎƛŦƛŜŘ Lt ƻǊ 5I/t 

мπ9 Υ 5ŜŦŀǳƭǘ LtΣ мфнΦмсуΦнррΦм Ϥ мп 

Lƴƛǘ aƻŘŜΥ 

C Υ CŀŎǘƻǊȅ ŘŜŦŀǳƭǘΣ CƛǊƳǿŀǊŜ ¦ǇŘŀǘŜ 
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/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πмф π 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

6) 5/ tƻǿŜǊ LƴǇǳǘ /ƻƴƴŜŎǘƻǊ 

¢ƘŜ ǇƻǿŜǊ ƛƴǇǳǘ ŎƻƴƴŜŎǘƻǊ ƻƴ ǘƘŜ 9¢πннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜ ŘƛŦŦŜǊǎ ƛƴ Ǉƛƴ ŀǎǎƛƎƴƳŜƴǘǎ ōŀǎŜ ƻƴ 

ǘƘŜ ƳƻŘŜƭΦ CƻǊ ƳƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ Ǉƛƴ ŀǎǎƛƎƴƳŜƴǘǎΣ ǊŜŦŜǊ ǘƻ {ŜŎǘƛƻƴ нΦо άtƛƴ 

!ǎǎƛƎƴƳŜƴǘǎέ 

 

5/ tƻǿŜǊ LƴǇǳǘΥ 

!ƭƭ 9¢πннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜǎ ƛƴŎƭǳŘŜ άόwύҌ±ǎέ ŀƴŘ άό.ύDb5έ Ǉƛƴǎ ŀƴŘ ŀǊŜ ǇƻǿŜǊŜŘ ōȅ ŀ 5/ 

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

όwŜŦŜǊ ǘƻ {ŜŎǘƛƻƴ нΦнΦмύ  

р wƻǘŀǊȅ {ǿƛǘŎƘ 

с tƻǿŜǊ LƴǇǳǘ /ƻƴƴŜŎǘƻǊ 

т нπtƻǊǘ 9ǘƘŜǊƴŜǘ {ǿƛǘŎƘ  

у hǇŜǊŀǘƛƴƎ aƻŘŜ {ǿƛǘŎƘ 

ф 9ǘƘŜǊƴŜǘ /ŀōƭŜ [ƻŎƪƛƴƎ IƻƭŜ 

¢ƻǇ tŀƴŜƭ 

5Lκ5h 

с 

у 

т 

!Lκ!h 

с 

у 

т 

с 

т 

ф 

т 

с 

р 

!Lκ!h ό9¢πннлл/Lύ 

с 

т 

с 

т 

р 
у 
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/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πнл π 
 

CǊŀƳŜ DǊƻǳƴŘ όCΦDΦύΥ 

Lƴ ŎƻƴǘƛƴŜƴǘŀƭ ŎƭƛƳŀǘŜ ȊƻƴŜǎΣ ŜƭŜŎǘǊƻƴƛŎ ŎƛǊŎǳƛǘǎ ŀǊŜ ǎǳǎŎŜǇǘƛōƭŜ ǘƻ ŜƭŜŎǘǊƻǎǘŀǘƛŎ ŘƛǎŎƘŀǊƎŜ 
ό9{5ύΦ ¢ƘŜ 9¢πннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜǎ ŀŘƻǇǘ ŀ ƴŜǿ ŦǊŀƳŜ ƎǊƻǳƴŘƛƴƎ ŘŜǎƛƎƴ ǘƻ ǇǊƻǾƛŘŜ ŀƴ 9{5 
ŘƛǎŎƘŀǊƎŜ ǇŀǘƘΣ ǘƘǳǎ ǇǊŜǾŜƴǘƛƴƎ ǎǘŀǘƛŎ ŜƭŜŎǘǊƛŎƛǘȅ ŀƴŘ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƛƴǘŜǊŦŜǊŜƴŎŜ ŦǊƻƳ 
ŘƛǊŜŎǘƭȅ ŀŦŦŜŎǘƛƴƎ ǘƘŜ ƘŀǊŘǿŀǊŜΦ ¢Ƙƛǎ ƛƳǇǊƻǾŜƳŜƴǘ ŜƴǎǳǊŜǎ ŜƴƘŀƴŎŜŘ ǇǊƻǘŜŎǘƛƻƴ ŀƎŀƛƴǎǘ 9{5 
ό9ƭŜŎǘǊƻǎǘŀǘƛŎ 5ƛǎŎƘŀǊƎŜύΣ ƳŀƪƛƴƎ ǘƘŜ ƳƻŘǳƭŜ ƳƻǊŜ ǊŜƭƛŀōƭŜΦ 

7) нπtƻǊǘ 9ǘƘŜǊƴŜǘ {ǿƛǘŎƘ 

¢ƘŜ όtύ9¢πннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜǎ ŀǊŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ǘǿƻ wWπпр млκмлл .ŀǎŜπ¢· 9ǘƘŜǊƴŜǘ ǎǿƛǘŎƘ 

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

ƛƴŘƛŎŀǘƻǊ ǿƛƭƭ ōŜ ƛƭƭǳƳƛƴŀǘŜŘΦ ²ƘƛƭŜ ǘƘŜ ¸Ŝƭƭƻǿ [95 ƛƴŘƛŎŀǘƻǊ ƛǎ ǳǎŜŘ ŦƻǊ ǘƘŜ tƻ9 ƳƻŘǳƭŜΦ 

8) hǇŜǊŀǘƛƴƎ aƻŘŜ {ǿƛǘŎƘ 

Lƴƛǘ ƳƻŘŜΥ  

CƻǊ ŦƛǊƳǿŀǊŜ ǳǇŘŀǘŜ ƻǊ ǘǊƻǳōƭŜǎƘƻƻǘƛƴƎΦ ¢ƘŜ ŦŀŎǘƻǊȅ ǇǊŜǎŜǘǎ ǿƛƭƭ ōŜ ƭƻŀŘŜŘΦ 

wǳƴ ƳƻŘŜΥ  

CƻǊ ƴƻǊƳŀƭ ƻǇŜǊŀǘƛƻƴΦ ¢ƘŜ ǳǎŜǊπŘŜŦƛƴŜŘ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ǿƛƭƭ ōŜ ƭƻŀŘŜŘΦ ¢ƘŜ ŦŀŎǘƻǊȅ ŘŜŦŀǳƭǘ ƛǎ 

ǎŜǘ ǘƻ ϦwǳƴϦΦ wŜŦŜǊ ǘƻ {ŜŎǘƛƻƴ оΦм ά/ƻƴŦƛƎǳǊƛƴƎ ǘƘŜ .ƻƻǘ aƻŘŜϦ ŦƻǊ ƳƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴΦ 

9) 9ǘƘŜǊƴŜǘ /ŀōƭŜ [ƻŎƪƛƴƎ IƻƭŜ 

¢ƘŜ όtύ9¢πннмрIΣ όtύ9¢πннмрIπмсΣ όtύ9¢πнннуπмсΣ ŀƴŘ όtύ9¢πннну/πон ǎŜǊƛŜǎ ƛƴŎƭǳŘŜ ǘƘŜ 

ƭƻŎƪƛƴƎ ƘƻƭŜǎ ŦƻǊ ǘƘŜ 9ǘƘŜǊƴŜǘ ŎŀōƭŜ ǘƻ ǇǊŜǾŜƴǘ ŀŎŎƛŘŜƴǘŀƭ ƭƻƻǎŜƴƛƴƎΦ 
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2.2 {ǇŜŎƛŦƛŎŀǘƛƻƴ 

tǊƻŘǳŎǘ tŀƎŜ 

¢ƘŜ ǳǎŜǊ Ŏŀƴ ŜƴǘŜǊ ǘƘŜ ƳƻŘŜƭ ƛƴ ǘƘŜ ǎŜŀǊŎƘ ōŀǊ ƻƴ ǘƘŜ ǿŜōǎƛǘŜ όƘǘǘǇǎΥκκǿǿǿΦƛŎǇŘŀǎΦŎƻƳκύ ǘƻ ŦƛƴŘ 

ƻǳǘ ǘƘŜ ǇǊƻŘǳŎǘ ǇŀƎŜΦ   

 

 

 

 

 

 
 

9¢πннлл {ŜƭŜŎǘƛƻƴ DǳƛŘŜΥ 

ƘǘǘǇǎΥκκǿǿǿΦƛŎǇŘŀǎΦŎƻƳκŜƴκǇǊƻŘǳŎǘκƎǳƛŘŜҌwŜƳƻǘŜψψLψhψψaƻŘǳƭŜψψŀƴŘψψ¦ƴƛǘҌ9ǘƘŜǊƴŜǘψψLψh

ψψaƻŘǳƭŜǎҌ9¢πннллІнтнп  

 

 

 

 

 
 

 

 

 

 

 

 

 

 

!ƭǎƻΣ ŎƭƛŎƪ ǘƘŜ ά5ŀǘŀ {ƘŜŜǘέ ƛŎƻƴ ƻƴ ǘƘŜ ǇǊƻŘǳŎǘ ǇŀƎŜ ǘƻ ŦƛƴŘ ƻǳǘ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ 5ƛƳŜƴǎƛƻƴǎΣ 

tƛƴ !ǎǎƛƎƴƳŜƴǘǎΣ ŀƴŘ ²ƛǊŜ /ƻƴƴŜŎǘƛƻƴǎΦ 
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https://www.icpdas.com/en/product/guide+Remote__I_O__Module__and__Unit+Ethernet__I_O__Modules+ET-2200#2724
https://www.icpdas.com/en/product/guide+Remote__I_O__Module__and__Unit+Ethernet__I_O__Modules+ET-2200#2724


9¢πннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

 

/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πнн π 
 

5ŀǘŀ {ƘŜŜǘΥ 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǘŀōƭŜ ƭƛǎǘǎ ǘƘŜ ¦w[ ƻŦ ǘƘŜ Řŀǘŀ ǎƘŜŜǘ ŦƻǊ ǘƘŜ ǊŜƭŜǾŀƴǘ ƳƻŘŜƭǎΦ 

 

Model File Name 

www.icpdas.com/web/product/download/io_and_unit/ethernet/et2200/document/data_sheet/ 

Analog Input Modules 

ET-2217, PET-2217 (P)ET-2217_en.pdf 

ET-2217H, PET-2217H (P)ET-2217H_en.pdf 

ET-2217CI-4, ET-2217CI ET-2217CI-4_ET-2217CI_en.pdf 

ET-2215H, PET-2215H, ET-2215H-16, PET-2215H-16 (P)ET-2215H_(P)ET-2215H-16_en.pdf 

9¢πннмуIκ{мΣ t9¢πннмуIκ{мΣ  

9¢πннмуIπмсκ{мΣ t9¢πннмуIπмсκ{м 
(P)ET-2218H(-16)_S1_en.pdf 

9¢πннмуI{πмсΣ t9¢πннмуI{πмс (P)ET-2218HS-16_en.pdf 

Analog Output Modules 

ET-2224, PET-2224, ET-2228, PET-2228 (P)ET-2224_(P)ET-2228_en.pdf 

ET-2224P, PET-2224P, ET-2228P, PET-2228P (P)ET-2224P_(P)ET-2228P_en.pdf 

ET-2224CI, PET-2224CI, ET-2228CI, PET-2228CI (P)ET-2224CI_(P)ET-2228CI_en.pdf 

ET-2224CIS, PET-2224CIS, ET-2228CIS, PET-2228CIS (P)ET-2224CIS_(P)ET-2228CIS_en.pdf 

9¢πнннуπмсΣ t9¢πнннуπмсΣ 9¢πннну/πонΣ t9¢πннну/πон (P)ET-2228-16_(P)ET-2228C-32_en.pdf 

Digital I/O Modules 

ET-2242, PET-2242 (P)ET-2242_en.pdf 

ET-2242U, 9¢πннпн¦πонΣ t9¢πннпн¦πон ET-2242U_(P)ET-2242U-32_en.pdf 

ET-2251, PET-2251, ET-2251-32, PET-2251-32 (P)ET-2251_(P)ET-2251-32_en.pdf 

9¢πннрнΣ t9¢πннрн (P)ET-2252_en.pdf 

ET-2254, PET-2254, ET-2254P, PET-2254P (P)ET-2254_(P)ET-2254P_en.pdf 

ET-2255, PET-2255, ET-2255-32, PET-2255-32 (P)ET-2255_(P)ET-2255-32_en.pdf 

ET-2255U, PET-2255U (P)ET-2255U_en.pdf 

Relay Output/Digital Input Modules 

ET-2260, PET-2260 (P)ET-2260_en.pdf 

ET-2261, PET-2261 (P)ET-2261_en.pdf 

ET-2261-16 ET-2261-16_en.pdf 

ET-2268 ET-2268_en.pdf 

 

https://www.icpdas.com/web/product/download/io_and_unit/ethernet/et2200/document/data_sheet/(P)ET-2217_en.pdf
https://www.icpdas.com/web/product/download/io_and_unit/ethernet/et2200/document/data_sheet/(P)ET-2217H_en.pdf
https://www.icpdas.com/web/product/download/io_and_unit/ethernet/et2200/document/data_sheet/ET-2217CI-4_ET-2217CI_en.pdf
https://www.icpdas.com/web/product/download/io_and_unit/ethernet/et2200/document/data_sheet/(P)ET-2215H_(P)ET-2215H-16_en.pdf
https://www.icpdas.com/web/product/download/io_and_unit/ethernet/et2200/document/data_sheet/(P)ET-2218H(-16)_S1_en.pdf
https://www.icpdas.com/web/product/download/io_and_unit/ethernet/et2200/document/data_sheet/(P)ET-2218H(-16)_S1_en.pdf
https://www.icpdas.com/web/product/download/io_and_unit/ethernet/et2200/document/data_sheet/(P)ET-2218HS-16_en.pdf
https://www.icpdas.com/web/product/download/io_and_unit/ethernet/et2200/document/data_sheet/(P)ET-2224_(P)ET-2228_en.pdf
https://www.icpdas.com/web/product/download/io_and_unit/ethernet/et2200/document/data_sheet/(P)ET-2224P_(P)ET-2228P_en.pdf
https://www.icpdas.com/web/product/download/io_and_unit/ethernet/et2200/document/data_sheet/(P)ET-2224CI_(P)ET-2228CI_en.pdf
https://www.icpdas.com/web/product/download/io_and_unit/ethernet/et2200/document/data_sheet/(P)ET-2224CIS_(P)ET-2228CIS_en.pdf
https://www.icpdas.com/web/product/download/io_and_unit/ethernet/et2200/document/data_sheet/(P)ET-2228-16_(P)ET-2228C-32_en.pdf
https://www.icpdas.com/web/product/download/io_and_unit/ethernet/et2200/document/data_sheet/(P)ET-2242_en.pdf
https://www.icpdas.com/web/product/download/io_and_unit/ethernet/et2200/document/data_sheet/ET-2242U_(P)ET-2242U-32_en.pdf
https://www.icpdas.com/web/product/download/io_and_unit/ethernet/et2200/document/data_sheet/(P)ET-2251_(P)ET-2251-32_en.pdf
https://www.icpdas.com/web/product/download/io_and_unit/ethernet/et2200/document/data_sheet/(P)ET-2252_en.pdf
https://www.icpdas.com/web/product/download/io_and_unit/ethernet/et2200/document/data_sheet/(P)ET-2254_(P)ET-2254P_en.pdf
https://www.icpdas.com/web/product/download/io_and_unit/ethernet/et2200/document/data_sheet/(P)ET-2255_(P)ET-2255-32_en.pdf
https://www.icpdas.com/web/product/download/io_and_unit/ethernet/et2200/document/data_sheet/(P)ET-2255U_en.pdf
https://www.icpdas.com/web/product/download/io_and_unit/ethernet/et2200/document/data_sheet/(P)ET-2260_en.pdf
https://www.icpdas.com/web/product/download/io_and_unit/ethernet/et2200/document/data_sheet/(P)ET-2261_en.pdf
https://www.icpdas.com/web/product/download/io_and_unit/ethernet/et2200/document/data_sheet/ET-2261-16_en.pdf
https://www.icpdas.com/web/product/download/io_and_unit/ethernet/et2200/document/data_sheet/ET-2268_en.pdf
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2.3 ²ƛǊƛƴƎ /ƻƴƴŜŎǘƛƻƴǎ 

¢ƘŜ ǳǎŜǊ Ŏŀƴ ŦƛƴŘ ƻǳǘ ǘƘŜ ²ƛǊŜ /ƻƴƴŜŎǘƛƻƴǎ ŘƛŀƎǊŀƳ ŦƻǊ ŜŀŎƘ ƳƻŘŜƭ ƛƴ ǘƘŜ Řŀǘŀ ǎƘŜŜǘ ƻƴ ǘƘŜ 

ǿŜōǎƛǘŜΦ 

 

 

 

 

 

 

 

 

 
bƻǘŜ ŦƻǊ ǘƘŜ 9¢πннслκннсмκннсмπмсκннсуΥ  
 

²ƘŜƴ ƛƴŘǳŎǘƛǾŜ ƭƻŀŘǎ ŀǊŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ǊŜƭŀȅǎΣ ŀ ƭŀǊƎŜ ŎƻǳƴǘŜǊπŜƭŜŎǘǊƻƳƻǘƛǾŜ ŦƻǊŎŜ Ƴŀȅ ƻŎŎǳǊ 
ǿƘŜƴ ǘƘŜ ǊŜƭŀȅ ŀŎǘǳŀǘŜǎ ōŜŎŀǳǎŜ ƻŦ ǘƘŜ ŜƴŜǊƎȅ ǎǘƻǊŜŘ ƛƴ ǘƘŜ ƭƻŀŘΦ ¢ƘŜǎŜ ŦƭȅōŀŎƪ ǾƻƭǘŀƎŜǎ Ŏŀƴ 
ǎŜǾŜǊŜƭȅ ŘŀƳŀƎŜ ǘƘŜ ǊŜƭŀȅ ŎƻƴǘŀŎǘǎ ŀƴŘ ƎǊŜŀǘƭȅ ǎƘƻǊǘŜƴ ǘƘŜ ǊŜƭŀȅ ƭƛŦŜΦ ¢ƻ ŀŎƘƛŜǾŜ ŎƛǊŎǳƛǘ ǇǊƻǘŜŎǘƛƻƴ 
ŀƴŘ ŎƻƴǘǊƻƭ ŦƭȅōŀŎƪ ǾƻƭǘŀƎŜǎ ƛƴ ȅƻǳǊ ƛƴŘǳŎǘƛǾŜ ƭƻŀŘΣ ƛƴǎǘŀƭƭ 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 ! 
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2.4 ²ƛǊƛƴƎ ǘƻ ǘƘŜ /ƻƴƴŜŎǘƻǊ 

 

ü LƴǎǳƭŀǘŜŘ ¢ŜǊƳƛƴŀƭǎ 5ƛƳŜƴǎƛƻƴǎ ό¦ƴƛǘΥ ƳƳύΥ 

 

 

 

 
 
 
 
 
 
 

ü ! ǘƛǇ ŦƻǊ ŎƻƴƴŜŎǘƛƴƎ ƻǊ ǊŜƳƻǾƛƴƎ ǘƘŜ ǿƛǊŜ ǘƻ ǘƘŜ ŎƻƴƴŜŎǘƻǊΥ 

 

1. ¦ǎŜ ǘƘŜ ōƭŀŘŜ ƻŦ ǘƘŜ ŦƭŀǘπƘŜŀŘ ǎŎǊŜǿŘǊƛǾŜǊ 

ǘƻ ǇǳǎƘ Řƻǿƴ ǘƘŜ ǿƛǊŜ ŎƭŀƳǇΦ 

 

 

 

 

2. ²ƘƛƭŜ ƘƻƭŘƛƴƎ ǘƘŜ ǎŎǊŜǿŘǊƛǾŜǊ ƛƴ ǇƭŀŎŜΣ 

ƛƴǎŜǊǘ ƻǊ ǊŜƳƻǾŜ ǘƘŜ ǿƛǊŜ ƛƴǘƻ ǘƘŜ ǘŜǊƳƛƴŀƭ 

ōƭƻŎƪΦ 

 

 

 

 
 
 

 

 

 

 

  

/ƻƴǘƛƴǳŜ ƘƻƭŘƛƴƎ ǘƘŜ 

ǎŎǊŜǿŘǊƛǾŜǊ ƛƴ ǇƭŀŎŜ 

LƴǎŜǊǘ ǘƘŜ ǿƛǊŜ 

wŜƳƻǾŜ ǘƘŜ ǿƛǊŜ 
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2.5 5ƛƳŜƴǎƛƻƴǎ 

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

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

ƳƛƭƭƛƳŜǘŜǊǎΦ 

 

ü όtύ9¢πннмрI 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

[ŜŦǘ {ƛŘŜ ±ƛŜǿ CǊƻƴǘ ±ƛŜǿ ¢ƻǇ ±ƛŜǿ wŜŀǊ ±ƛŜǿ 

[ŜŦǘ {ƛŘŜ ±ƛŜǿ CǊƻƴǘ ±ƛŜǿ 

ü όtύ9¢πннмрIπмсΣ όtύ9¢πнннуπмсΣ όtύ9¢πннну/πонΥ 

bƻǘŜΥ ¢ƻǇ ŀƴŘ ǊŜŀǊ ǾƛŜǿǎ ŀǊŜ ǘƘŜ ǎŀƳŜ ŀǎ όtύ9¢πннмрIΦ 
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ü όtύ9¢πннмуIκ{м Ґ όtύ9¢πннмуI Ҍ /bπмунрa 

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ü όtύ9¢πннмуIπмсκ{м Ґ όtύ9¢πннмуIπмс Ҍ /bπмунсa 

 

bƻǘŜΥ ¢ƻǇ ŀƴŘ ǊŜŀǊ ǾƛŜǿǎ ŀǊŜ ǘƘŜ ǎŀƳŜ ŀǎ όtύ9¢πннмуIκ{мΦ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[ŜŦǘ {ƛŘŜ ±ƛŜǿ CǊƻƴǘ ±ƛŜǿ wŜŀǊ ±ƛŜǿ ¢ƻǇ ±ƛŜǿ 

[ŜŦǘ {ƛŘŜ ±ƛŜǿ CǊƻƴǘ ±ƛŜǿ 



9¢πннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

 

/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πнт π 
 

 

ü όtύ9¢πннмуI{πмс 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[ŜŦǘ {ƛŘŜ ±ƛŜǿ CǊƻƴǘ ±ƛŜǿ 

¢ƻǇ ±ƛŜǿ .ƻǘǘƻƳ ±ƛŜǿ wŜŀǊ ±ƛŜǿ 



9¢πннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

 

/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πну π 
 

 

ü όtύ9¢πннмтΣ όtύ9¢πннмтIΥ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

[ŜŦǘ {ƛŘŜ ±ƛŜǿ CǊƻƴǘ ±ƛŜǿ wŜŀǊ ±ƛŜǿ 

ü όtύ9¢πнннпΣ όtύ9¢πнннуΣ όtύ9¢πнннпtΣ όtύ9¢πнннуt 

bƻǘŜΥ [ŜŦǘπǎƛŘŜ ŀƴŘ ǊŜŀǊ ǾƛŜǿǎ ŀǊŜ ǘƘŜ ǎŀƳŜ ŀǎ όtύ9¢πннмтΦ 

ü όtύ9¢πннмтΣ  

όtύ9¢πнннпΣ  

όtύ9¢πннну 

ü όtύ9¢πннмтIΣ 

όtύ9¢πнннпtΣ  

όtύ9¢πнннуt 

¢ƻǇ ±ƛŜǿ CǊƻƴǘ ±ƛŜǿ 



9¢πннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

 

/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πнф π 
 

 

ü 9¢πннмт/LΣ 9¢πннмт/LπпΣ όtύ9¢πнннп/LΣ όtύ9¢πннну/LΣ όtύ9¢πнннп/L{Σ όtύ9¢πннну/L{Υ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

[ŜŦǘ {ƛŘŜ ±ƛŜǿ CǊƻƴǘ ±ƛŜǿ wŜŀǊ ±ƛŜǿ 

¢ƻǇ ±ƛŜǿ 

ü 9¢πннмт/LΣ 9¢πннмт/Lπп ü όtύ9¢πнннп/LΣ όtύ9¢πннну/L 
όtύ9¢πнннп/L{Σ όtύ9¢πннну/L{ 



9¢πннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

 

/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πол π 
 

 

ü όtύ9¢πннпнΣ 9¢πннпн¦Σ όtύ9¢πннрпΣ όtύ9¢πннррΣ όtύ9¢πннрр¦Σ  

όtύ9¢πннслΣ όtύ9¢πннсмΣ 9¢πннсуΥ 

 

 

  

[ŜŦǘ {ƛŘŜ ±ƛŜǿ CǊƻƴǘ ±ƛŜǿ ¢ƻǇ ±ƛŜǿ 

wƛƎƘǘ {ƛŘŜ ±ƛŜǿ wŜŀǊ ±ƛŜǿ .ƻǘǘƻƳ ±ƛŜǿ 



9¢πннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

 

/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πом π 
 

 

ü όtύ9¢πннрн 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[ŜŦǘ {ƛŘŜ ±ƛŜǿ CǊƻƴǘ ±ƛŜǿ wŜŀǊ ±ƛŜǿ 

¢ƻǇ ±ƛŜǿ .ƻǘǘƻƳ ±ƛŜǿ 



9¢πннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

 

/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πон π 
 

 

ü όtύ9¢πннпн¦πонΣ όtύ9¢πннрмπонΣ όtύ9¢πннррπонΣ 9¢πннсмπмсΥ 

 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

¢ƻǇ ±ƛŜǿ 

[ŜŦǘ {ƛŘŜ ±ƛŜǿ CǊƻƴǘ ±ƛŜǿ wŜŀǊ ±ƛŜǿ 

ü όtύ9¢πннпн¦πон ü όόtύ9¢πннрмπонΣ όtύ9¢πннррπонΣ 
9¢πннсмπмс 



9¢πннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

 

/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πоо π 
 

3. Getting Started 

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

ƳƻŘǳƭŜΦ 

 

3.1 /ƻƴŦƛƎǳǊƛƴƎ ǘƘŜ hǇŜǊŀǘƛƴƎ aƻŘŜ 

 

!ƭƭ 9¢πннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜǎ ŦŜŀǘǳǊŜ ǘǿƻ ƻǇŜǊŀǘƛƴƎ ƳƻŘŜǎΣ ǿƘƛŎƘ Ŏŀƴ ōŜ ǎŜƭŜŎǘŜŘ ōȅ ŀŘƧǳǎǘƛƴƎ ǘƘŜ 

ǎǿƛǘŎƘ ƻƴ ǘƘŜ ƳƻŘǳƭŜΦ bƻǘŜ ǘƘŀǘ ƛǘ ƛǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ǊŜōƻƻǘ ǘƘŜ ƳƻŘǳƭŜ ŀŦǘŜǊ ƳƻŘƛŦȅƛƴƎ ǘƘŜ 

ƻǇŜǊŀǘƛƴƎ ƳƻŘŜΦ 

Lƴƛǘ aƻŘŜ 

The Init Mode should be chosen when updating the firmware or conducting 

troubleshooting. In this mode, the configurations of the module will be 

forced to the default factory settings. 

 

wǳƴ aƻŘŜ 

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

 

 

 

bƻǘŜ 

1. !ŦǘŜǊ ǳǇŘŀǘƛƴƎ ǘƘŜ ŦƛǊƳǿŀǊŜΣ ōŜ ǎǳǊŜ ǘƻ ǎŜǘ ǘƘŜ ǎǿƛǘŎƘ ōŀŎƪ ǘƻ ǘƘŜ ϦwǳƴϦ Ǉƻǎƛǘƛƻƴ ŀƴŘ 

ǊŜōƻƻǘ ǘƘŜ ƳƻŘǳƭŜΦ 

2. LŦ ǘƘŜ ǳǎŜǊ Ŏŀƴƴƻǘ ƭƻƎ ƛƴ ǘƻ ǘƘŜ ƳƻŘǳƭŜϥǎ ǿŜō ǎŜǊǾŜǊ ƻǊ ŦƻǊƎŜǘ ǘƘŜ ǇŀǎǎǿƻǊŘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ 

ǘƻ !ǇǇŜƴŘƛȄ ! ǘƻ ǊŜǎǘƻǊŜ ǘƘŜ ŦŀŎǘƻǊȅ ŘŜŦŀǳƭǘ ǎŜǘǘƛƴƎǎΦ 

 

  



9¢πннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

 

/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πоп π 
 

3.2 /ƻƴƴŜŎǘƛƴƎ ǘƻ ǘƘŜ bŜǘǿƻǊƪ ŀƴŘ ǘƘŜ t/ 

 

!ƭƭ 9¢κt9¢πннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜ ŀǊŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ŀƴ wWπпр 9ǘƘŜǊƴŜǘ ǇƻǊǘ ǘƻ ŀƭƭƻǿ ŎƻƴƴŜŎǘƛƴƎ ǘƻ ŀƴ 

9ǘƘŜǊƴŜǘ ǎǿƛǘŎƘκƘǳō ƻǊ ŀ t/Φ 

 

¦ǎŜǎ bƻƴπtƻ9 {ǿƛǘŎƘ 

 

 

 

 

 

 

 

 

 

 

 

 

¦ǎŜǎ tƻ9 {ǿƛǘŎƘ όŦƻǊ t9¢πннлл ƻƴƭȅύ 

 

 

 

 

 

 

 

 

 

 

 

bƻǘŜΥ  

1) .ŜŦƻǊŜ ŎƻƴŦƛƎǳǊƛƴƎ ǘƘŜ ƴŜǘǿƻǊƪΣ ƳŀƪŜ ǎǳǊŜ ǘƘŀǘ ǘƘŜ 9¢πннлл ŀƴŘ ǘƘŜ t/ ŀǊŜ ƻƴ ǘƘŜ ǎŀƳŜ ǎǳōπ

ƴŜǘǿƻǊƪΦ 

2) ¢ƘŜ ǾŀƭƛŘ ǊŀƴƎŜ ƻŦ ǇƻǿŜǊ ƛƴǇǳǘ ŦƻǊ 9¢πннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜǎ ǿƛƭƭ ōŜ ŘƛŦŦŜǊŜƴǘ ōŀǎŜŘ ƻƴ ǘƘŜ 

ƳƻŘŜƭΦ CƻǊ ŜȄŀƳǇƭŜΣ млπол ±5/ ƻǊ млπпу ±5/Φ  

3) /ƻƴŦƛǊƳ ǘƘŀǘ ǘƘŜ t²w [95 ƛƴŘƛŎŀǘƻǊ ƻƴ ǘƘŜ ŦǊƻƴǘ ǇŀƴŜƭ ƻŦ ǘƘŜ ƳƻŘǳƭŜ ƛǎ ŦƭŀǎƘƛƴƎΦ 

  



9¢πннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

 

/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πор π 
 

3.3 /ƻƴŦƛƎǳǊƛƴƎ ǘƘŜ bŜǘǿƻǊƪ {ŜǘǘƛƴƎǎ 

¢ƘŜ Ŝ{ŜŀǊŎƘ ¦ǘƛƭƛǘȅ ƛǎ ŀ ǳǎŜŦǳƭ ǘƻƻƭ ǘƘŀǘ ǇǊƻǾƛŘŜǎ ŀ ǉǳƛŎƪ ŀƴŘ Ŝŀǎȅ ƳŜǘƘƻŘ ƻŦ ŎƻƴŦƛƎǳǊƛƴƎ ǘƘŜ 

9ǘƘŜǊƴŜǘ ǎŜǘǘƛƴƎǎ ŦƻǊ ǘƘŜ ƳƻŘǳƭŜ ŦǊƻƳ ŀ t/Φ 

 

 

 

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

ǿŜōǎƛǘŜ ŀǘΥ 

ƘǘǘǇǎΥκκǿǿǿΦƛŎǇŘŀǎΦŎƻƳκǘǿκŘƻǿƴƭƻŀŘκǎƘƻǿΦǇƘǇΚƴǳƳҐстмл 

 
 

 

Cƻƭƭƻǿ ǘƘŜ ǎŜǘǳǇ ǿƛȊŀǊŘϥǎ ƛƴǎǘǊǳŎǘƛƻƴǎ ǘƻ 

ŎƻƳǇƭŜǘŜ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴΦ 

 

hƴŎŜ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ƛǎ ŦƛƴƛǎƘŜŘΣ 

ŀ ŘŜǎƪǘƻǇ ǎƘƻǊǘŎǳǘ ŦƻǊ ǘƘŜ 

Ŝ{ŜŀǊŎƘ ¦ǘƛƭƛǘȅ ǿƛƭƭ ŀǇǇŜŀǊΦ  

 

5ƻǳōƭŜπŎƭƛŎƪ ǘƘŜ ƛŎƻƴ ǘƻ Ǌǳƴ Ŝ{ŜŀǊŎƘ ¦ǘƛƭƛǘȅΦ 

 

 

 

 

¢ƘŜ ŦŀŎǘƻǊȅ ǎŜǘǘƛƴƎǎ ƻŦ ǘƘŜ ƳƻŘǳƭŜ ŀǊŜ ŀǎ ŦƻƭƭƻǿǎΥ 

Lt !ŘŘǊŜǎǎ мфнΦмсуΦнррΦм {ǳōƴŜǘ aŀǎƪ нррΦнррΦлΦл DŀǘŜǿŀȅ мфнΦмсуΦлΦм 

 

 

 

  

https://www.icpdas.com/tw/download/show.php?num=6710


9¢πннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

 

/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πос π 
 

 

 

/ƻƴǘŀŎǘ ȅƻǳǊ bŜǘǿƻǊƪ !ŘƳƛƴƛǎǘǊŀǘƻǊ ǘƻ ƻōǘŀƛƴ ǘƘŜ ŎƻǊǊŜŎǘ ƴŜǘǿƻǊƪ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƛƴŦƻǊƳŀǘƛƻƴΦ 

aƻŘƛŦȅ ǘƘŜ ƴŜǘǿƻǊƪ ǎŜǘǘƛƴƎǎ ŀƴŘ ŎƭƛŎƪ ǘƘŜ άhYέ ōǳǘǘƻƴ ǘƻ ǎŀǾŜ ǘƘŜ ŎƘŀƴƎŜǎΦ  

 

bƻǘŜΥ aŀƪŜ ǎǳǊŜ ǘƘŀǘ ǘƘŜ Lt ŀŘŘǊŜǎǎŜǎ ƻŦ ǘƘŜ t/ ŀƴŘ ǘƘŜ ƳƻŘǳƭŜ ŀǊŜ ƻƴ ǘƘŜ ǎŀƳŜ ǎǳōπƴŜǘǿƻǊƪΦ 

 

 

 

 

 

 

 

 

{ǘŜǇ рΥ {ŜŀǊŎƘ ǘƘŜ ƳƻŘǳƭŜ ŀƎŀƛƴ ŀƴŘ ŎƘŜŎƪ ǘƘŜ ǎŜǘǘƛƴƎǎ 

/ƭƛŎƪ ǘƘŜ ά{ŜŀǊŎƘ {ŜǊǾŜǊέ ōǳǘǘƻƴ ǘƻ ǎŜŀǊŎƘ ǘƘŜ ƳƻŘǳƭŜ ŀƎŀƛƴ ŀƴŘ ŎƘŜŎƪ ǘƘŜ ǎŜǘǘƛƴƎǎ ŀǊŜ ŎƻǊǊŜŎǘΦ 

 

 

 

 

 

 

 

 

 

  



9¢πннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

 

/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πот π 
 

3.4 aƻŘōǳǎ ¢/t ¢ŜǎǘƛƴƎ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



9¢πннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

 

/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πоу π 
 

 

 

 

9ȄŀƳǇƭŜΥ  

¢ƘŜ aƻŘōǳǎ bŜǘL5 ŦƻǊ ǘƘŜ 9¢πннлл 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 ǿƘƛŎƘ 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¢πннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

 

/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πоф π 
 

4. Web Configuration 

¢ƘŜ 9ǘƘŜǊƴŜǘ Lκh ƳƻŘǳƭŜ Ƙŀǎ ŀ ōǳƛƭǘπƛƴ ²Ŝō {ŜǊǾŜǊ ǘƻ ǇǊƻǾƛŘŜ ŀƴ ƛƴǘǳƛǘƛǾŜ ǿŜō ƳŀƴŀƎŜƳŜƴǘ 

ƛƴǘŜǊŦŀŎŜΣ ŀƭƭƻǿƛƴƎ ǳǎŜǊǎ ǘƻ ƳƻŘƛŦȅ ǘƘŜ ƳƻŘǳƭŜΩǎ ǎŜǘǘƛƴƎǎ ōȅ ǳǎƛƴƎ ŀ ǿŜō ōǊƻǿǎŜǊΦ 

 
 

4.1 [ƻƎƎƛƴƎ ƛƴǘƻ ǘƘŜ ²Ŝō {ŜǊǾŜǊ 

!ŦǘŜǊ ŎƻƳǇƭŜǘƛƴƎ ǘƘŜ ƴŜǘǿƻǊƪ ǎŜǘǘƛƴƎǎΣ ǳǎŜǊǎ Ŏŀƴ ŀŎŎŜǎǎ ǘƘŜ ƳƻŘǳƭŜϥǎ ōǳƛƭǘπƛƴ ǿŜō ǎŜǊǾŜǊ ŦǊƻƳ 

ŀƴȅ ŎƻƳǇǳǘŜǊ ǘƘŀǘϥǎ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ǎŀƳŜ ƴŜǘǿƻǊƪΦ Cƻƭƭƻǿ ǘƘŜǎŜ ǎǘŜǇǎΥ 

 

 

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

LƴǘŜǊƴŜǘ 9ȄǇƭƻǊŜǊΣ ŀƴŘ ǎƻ ƻƴΦ 

 

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

ŎŀŎƘŜ ŦǳƴŎǘƛƻƴ ƛǎ ŘƛǎŀōƭŜŘ ǘƻ ŀǾƻƛŘ ōǊƻǿǎŜǊ ŀŎŎŜǎǎ ŜǊǊƻǊǎΦ  

 

 

 

 

9ƴǎǳǊŜ ǘƘŀǘ ȅƻǳ ƘŀǾŜ ŎƻǊǊŜŎǘƭȅ ŎƻƴŦƛƎǳǊŜŘ ǘƘŜ ƴŜǘǿƻǊƪ ǎŜǘǘƛƴƎǎ ŦƻǊ ǘƘŜ Lκh ƳƻŘǳƭŜΣ ƻǊ ǊŜŦŜǊ ǘƻ 

{ŜŎǘƛƻƴ оΦо ά/ƻƴŦƛƎǳǊƛƴƎ ǘƘŜ bŜǘǿƻǊƪ {ŜǘǘƛƴƎǎέΦ 

 

 

 

 

 

 

 

 

bƻǘŜмΥ ¢ƘŜ ŦǳƴŎǘƛƻƴ ǘŀō ǿƛƭƭ ōŜ ŘƛŦŦŜǊŜƴǘ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ Lκh ǘȅǇŜ ƻŦ ǘƘŜ ƳƻŘǳƭŜΦ 

bƻǘŜнΥ ¢ƘŜ ά{ȅƴŎέ ŀƴŘ άt²aέ ŦǳƴŎǘƛƻƴǎ ŀǊŜ ƻƴƭȅ ǎǳƛǘŀōƭŜ ŦƻǊ ǘƘŜ 5Lh ƳƻŘǳƭŜΦ 

bƻǘŜоΥ ¢ƘŜ ά{batέ ŦǳƴŎǘƛƻƴ ƛǎ ǳƴŀǾŀƛƭŀōƭŜ ŦƻǊ 9¢πннмт/L κннмт/Lπп ό!Lύ ŀƴŘ 9¢πнннп/Lκннну/L 

ό!hύ ƳƻŘǳƭŜǎΦ 
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CƻǊ ǘƘŜ ŦƛǊǎǘ ǘƛƳŜ ǘƻ ƭƻƎ ƛƴǘƻ ǘƘŜ ǿŜō ƛƴǘŜǊŦŀŎŜΣ ǘƘŜ ŘŜŦŀǳƭǘ ǇŀǎǎǿƻǊŘ Ƴǳǎǘ ōŜ ŎƘŀƴƎŜŘΦ 9ƴǘŜǊ ǘƘŜ 

ŦŀŎǘƻǊȅ ǇǊŜǎŜǘ ǇŀǎǎǿƻǊŘ ά!ŘƳƛƴέ ŀƴŘ ƎƛǾŜ ŀ ƴŜǿ ǇŀǎǎǿƻǊŘΦ ¢ƘŜƴΣ ŎƭƛŎƪ ǘƘŜ ά{ǳōƳƛǘέ ōǳǘǘƻƴΦ 

  

 

 

 

 

 

 

 

 

 

 

 

 

9ƴǘŜǊ ǘƘŜ ƴŜǿ ǇŀǎǎǿƻǊŘ ƛƴ ǘƘŜ ά[ƻƎƛƴ ǇŀǎǎǿƻǊŘέ ŦƛŜƭŘ ŀƴŘ ŎƭƛŎƪ ǘƘŜ ά{ǳōƳƛǘέ ōǳǘǘƻƴ ǘƻ ƭƻƎ ƛƴǘƻ 

ǘƘŜ ǿŜō ǎŜǊǾŜǊΦ !ƭǎƻΣ ǊŜŦŜǊ ǘƘŜ {ŜŎǘƛƻƴ пΦмл ά/ƘŀƴƎŜ tŀǎǎǿƻǊŘέΦ  

 

 

 

 

 

 

 

 

 

 

 

 

 

{ǘŜǇ пΥ [ƻƎƛƴ ǘƻ ǘƘŜ ǿŜō ǎŜǊǾŜǊ 

!ŦǘŜǊ ƭƻƎƎƛƴƎ ƛƴǘƻ ǘƘŜ ƳƻŘǳƭŜΩǎ ǿŜō ǎŜǊǾŜǊΣ ǘƘŜ IƻƳŜ ǇŀƎŜ ǿƛƭƭ ōŜ ŘƛǎǇƭŀȅŜŘΦ ¢ƘŜ ŦǳƴŎǘƛƻƴ ǘŀōǎ 

ǿƛƭƭ ōŜ ŘƛŦŦŜǊŜƴǘ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ Lκh ǘȅǇŜ ƻŦ ǘƘŜ ƳƻŘǳƭŜΦ tƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎŎǊŜŜƴǎΦ 

  

¢ƘŜ ŘŜŦŀǳƭǘ ǇŀǎǎǿƻǊŘ ƛǎ ά!ŘƳƛƴέ 

9ƴǘŜǊ ǘƘŜ ƴŜǿ ǇŀǎǎǿƻǊŘ 
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!ƴŀƭƻƎ LƴǇǳǘΣ !ƴŀƭƻƎ hǳǘǇǳǘ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5ƛƎƛǘŀƭ LƴǇǳǘΣ 5ƛƎƛǘŀƭ hǳǘǇǳǘ 
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4.2 IƻƳŜ 

¢ƘŜ IƻƳŜ ǇŀƎŜ ǇǊƻǾƛŘŜǎ ǳǎŜǊǎ ǿƛǘƘ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ Lκh ƳƻŘǳƭŜΣ ŀǎ ŘŜǘŀƛƭŜŘ ōŜƭƻǿΦ 

 

4.2.1 IƻƳŜ ς 5Lκ5h 

¢ƘŜ ŦƛǊǎǘ ǎŜŎǘƛƻƴ ƻŦŦŜǊǎ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ƳƻŘǳƭŜΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ƳƻŘŜƭΣ ŀƭƛŀǎΣ ŦƛǊƳǿŀǊŜ ǾŜǊǎƛƻƴΣ 

a!/ ŀŘŘǊŜǎǎΣ ǘƘŜ ƳƻŘǳƭŜϥǎ Lt ŀŘŘǊŜǎǎΣ ǘƘŜ ƻǇŜǊŀǘƛƴƎ ƳƻŘŜ ǎǿƛǘŎƘ όLƴƛǘ Ґ hCCύΣ ŀƴŘ ²ŀǘŎƘŘƻƎ 

ǘƛƳŜƻǳǘǎΦ 

  

bƻǘŜΥ !ŦǘŜǊ ǳǇŘŀǘƛƴƎ ǘƘŜ ŦƛǊƳǿŀǊŜΣ ǘƘŜ ǳǎŜǊ Ŏŀƴ ŎƘŜŎƪ ǘƘŜ ǾŜǊǎƛƻƴ ƴǳƳōŜǊ ƻƴ ǘƘƛǎ ǇŀƎŜΦ 

л 

 

 

 

 

 

 

 

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

ŎƻƴǘǊƻƭΦ Note: The user can click on the DO image to change the output status. 
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4.2.2 IƻƳŜ ς !L 
 

¢Ƙƛǎ ǇŀƎŜ ǿƛƭƭ ŘƛǎǇƭŀȅ ŘƛŦŦŜǊŜƴǘ ƛǘŜƳǎ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ƳƻŘŜƭΥ 

¢ƘŜ ŦƛǊǎǘ ǎŜŎǘƛƻƴ ƻŦŦŜǊǎ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ƳƻŘǳƭŜΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ƳƻŘŜƭΣ ŀƭƛŀǎΣ ŦƛǊƳǿŀǊŜ ǾŜǊǎƛƻƴΣ 

a!/ ŀŘŘǊŜǎǎΣ ǘƘŜ ƳƻŘǳƭŜϥǎ Lt ŀŘŘǊŜǎǎΣ ǘƘŜ ƻǇŜǊŀǘƛƴƎ ƳƻŘŜ ǎǿƛǘŎƘ όLƴƛǘ Ґ hCCύΣ ŀƴŘ ²ŀǘŎƘŘƻƎ 

ǘƛƳŜƻǳǘǎΦ 

 

 
 
 
 
 
 
 
 
 

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

ǾŀƭǳŜǎΣ ŀƴŘ ƭŀǘŎƘŜŘ ǾŀƭǳŜǎΦ Lƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜ /ǳǊǊŜƴǘ tƻǊǘ {ŜǘǘƛƴƎ Ŏŀƴ ŘƛǎǇƭŀȅ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ 

ǘƘŜ tŀƛǊπ/ƻƴƴŜŎǘƛƻƴ ŦǳƴŎǘƛƻƴΦ  

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

¢ƘŜ ǾŀƭǳŜ ƻŦ πффффΦф 
ƛƴŘƛŎŀǘŜǎ ƻǇŜƴ ǿƛǊƛƴƎΦ 
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4.2.3 IƻƳŜ ς !h 
 

¢ƘŜ ŦƛǊǎǘ ǎŜŎǘƛƻƴ ƻŦŦŜǊǎ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ƳƻŘǳƭŜΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ƳƻŘŜƭΣ ŀƭƛŀǎΣ ŦƛǊƳǿŀǊŜ ǾŜǊǎƛƻƴΣ 

a!/ ŀŘŘǊŜǎǎΣ ǘƘŜ ƳƻŘǳƭŜϥǎ Lt ŀŘŘǊŜǎǎΣ ǘƘŜ ƻǇŜǊŀǘƛƴƎ ƳƻŘŜ ǎǿƛǘŎƘ όLƴƛǘ Ґ hCCύΣ ŀƴŘ ²ŀǘŎƘŘƻƎ 

ǘƛƳŜƻǳǘǎΦ 

  

 

 
 
 
 
 
 
 
 
 
 

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

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

bƻǘŜΥ ¢ƘŜ h±t όhǾŜǊπǾŀƭǳŜ tǊƻǘŜŎǘƛƻƴύ ǎŜǘǘƛƴƎǎ ŀǊŜ ŀǾŀƛƭŀōƭŜ ŦƻǊ όtύ9¢πнннп/L{κόtύ9¢πннну/L{Φ 
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4.2.4 h±t όhǾŜǊπǾŀƭǳŜ tǊƻǘŜŎǘƛƻƴύ aŜŎƘŀƴƛǎƳ 

¢ƘŜ όtύ9¢πнннп/L{κόtύ9¢πннну/L{ ǇǊƻǾƛŘŜǎ ǘƘŜ h±t όhǾŜǊπǾŀƭǳŜ tǊƻǘŜŎǘƛƻƴύ ŦǳƴŎǘƛƻƴΦ ¢ƘŜ ƳƻŘǳƭŜ 

ǿƛƭƭ ǎǘƻǇ ƻǳǘǇǳǘǘƛƴƎ ǿƘŜƴ ŀ ǾƻƭǘŀƎŜ ƻǊ ŎǳǊǊŜƴǘ ŜȄŎŜŜŘǎ ǘƘŜ h±t ŀƭŀǊƳ ǾŀƭǳŜΦ Lƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜ 

άh±tέ ƛƴŘƛŎŀǘƻǊ ƻƴ ǘƘŜ ƳƻŘǳƭŜϥǎ ŦǊƻƴǘ ǇŀƴŜƭ ǿƛƭƭ ƭƛƎƘǘ ǳǇΦ 
 

¦ǎŜǊǎ Ŏŀƴ ŜƴŀōƭŜ ǘƘŜ h±t ŦǳƴŎǘƛƻƴ ƻƴ ǘƘŜ ϦLκh {ŜǘǘƛƴƎǎέ ǇŀƎŜ ŀƴŘ ǎŜǘ ǘƘŜ άh±t !ƭŀǊƳ ±ŀƭǳŜέΣ 

ǘƘŜƴ ŎƭƛŎƪ ǘƘŜ ά¦ǇŘŀǘŜ {ŜǘǘƛƴƎǎέ ōǳǘǘƻƴΦ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

!ŦǘŜǊ ŎƻƳǇƭŜǘƛƴƎ ǘƘŜ ǎŜǘǘƛƴƎǎΣ ǘƘŜ h±t ǎǘŀǘǳǎ ŀƴŘ ǘƘŜ ŀƭŀǊƳ ǾŀƭǳŜ ŀǊŜ ŘƛǎǇƭŀȅŜŘ ƻƴ ǘƘŜ ϦIƻƳŜέ 

ǇŀƎŜΦ 
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²ƘŜƴ ǘƘŜ !h ǾŀƭǳŜ ƛǎ ƎǊŜŀǘŜǊ ǘƘŀƴ ƻǊ Ŝǉǳŀƭ ǘƻ ǘƘŜ h±t ŀƭŀǊƳ ǾŀƭǳŜΣ ǘƘŜ ǎŎǊŜŜƴ ǿƛƭƭ ŘƛǎǇƭŀȅ ǘƘŜ 

h±t ǊŜŀŘōŀŎƪ ǾŀƭǳŜ ŀƴŘ ǘƘŜ ά!ƭŀǊƳέ ǎǘŀǘǳǎΦ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LŦ ǘƘŜ !h ǾŀƭǳŜ ƭŀǘŜǊ Ŧŀƭƭǎ ōŜƭƻǿ ǘƘŜ h±t ŀƭŀǊƳ ǾŀƭǳŜΣ ǘƘŜ ǳǎŜǊ Ŏŀƴ ŎƭƛŎƪ ǘƘŜ ά!ƭŀǊƳέ ōǳǘǘƻƴ ǘƻ 

ŎƭŜŀǊ ǘƘŜ ά!ƭŀǊƳέ ǎǘŀǘǳǎΦ 

  

фΦр ± Û ф ± 

м
Φ 

н
Φ 

м
Φ 

р ± ғ ф ± 

н
Φ 
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4.3 bŜǘǿƻǊƪ 

 

 

 

 

 

¢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¢πннллΣ 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 ƘŜŀǊǘōŜŀǘ 

ǎŜǘǘƛƴƎǎΣ ŀƴŘ ǿŜō ŀǳǘƻπƭƻƎƻǳǘ ŦƻǊ 9¢πннллΦ  

3. hǘƘŜǊ hǇŜǊŀǘƛƻƴǎΥ  

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

ŦƛǊƳǿŀǊŜΦ 

 

4.3.1 Lt !ŘŘǊŜǎǎ /ƻƴŦƛƎǳǊŀǘƛƻƴ 

 

 

  



9¢πннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

 

/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πпу π 
 

 

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 ǘƘŜ {ŜŎǘƛƻƴ ά5ȅƴŀƳƛŎ /ƻƴŦƛƎǳǊŀǘƛƻƴέ ŦƻǊ ƳƻǊŜ 
ŘŜǘŀƛƭǎΦ 

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

{ǳōƴŜǘ aŀǎƪ 

¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ŀǎǎƛƎƴ ǘƘŜ ǎǳōƴŜǘ Ƴŀǎƪ ŦƻǊ ǘƘŜ 9¢πннлл 
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¢πннлл 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 ¦ǎŜǊπŘŜŦƛƴŜŘ a!/ ŀŘŘǊŜǎǎΣ ǿƘƛŎƘ 
Ƴǳǎǘ ōŜ ƛƴ ǘƘŜ ŦƻǊƳŀǘ CCπCCπCCπCCπCCπCCΦ 

LtǾс !ŘŘǊŜǎǎ 

[ƛƴƪ [ƻŎŀƭ !ŘŘǊŜǎǎ 

9ŀŎƘ LtǾс ŘŜǾƛŎŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ƴŜǘǿƻǊƪ Ƴǳǎǘ ƘŀǾŜ ŀ ƭƛƴƪπƭƻŎŀƭ 
ŀŘŘǊŜǎǎΦ ¢ƘŜ ŀŘŘǊŜǎǎ ƛǎ ŀǳǘƻπŎƻƴŦƛƎǳǊŜŘ ōȅ όtύ9¢πннлл ŀƴŘ ƛǎ ŀƭǿŀȅǎ 
ŜŦŦŜŎǘƛǾŜ ƛƴ ǘƘŜ ǎŀƳŜ ƭƛƴƪ ƭŀȅŜǊΦ  

{[!!/ !ŘŘǊŜǎǎ 

¢ƘŜ όtύ9¢πннлл ǎǳǇǇƻǊǘǎ ǎǘŀǘŜƭŜǎǎ ŀŘŘǊŜǎǎ ŀǳǘƻπŎƻƴŦƛƎǳǊŀǘƛƻƴ 
ό{[!!/ύΣ ǿƘƛŎƘ ƛǎ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŎƻƴŦƛƎǳǊŜŘ ōȅ ǘƘŜ ǊƻǳǘŜǊΦ ¢ƘŜ ŘŜŦŀǳƭǘ 
ǊƻǳǘŜǊ ƛǎ ǘƘŜ ƭƛƴƪπƭƻŎŀƭ 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 

¦ǎŜǊπŘŜŦƛƴŜŘ !ŘŘǊŜǎǎ 
¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ǎŜǘ ǘƘŜ Lt ŀŘŘǊŜǎǎ ƻŦ ǘƘŜ ƳƻŘǳƭŜΦ 9ŀŎƘ 
όtύ9¢πннлл ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ƴŜǘǿƻǊƪ Ƴǳǎǘ ƘŀǾŜ ŀ ǳƴƛǉǳŜ Lt ŀŘŘǊŜǎǎΦ 

 

  



9¢πннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

 

/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πпф π 
 

 

 

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 ŎƘŀƴƎŜǎΦ 

 

  



9¢πннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

 

/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πрл π 
 

5ȅƴŀƳƛŎ /ƻƴŦƛƎǳǊŀǘƛƻƴ 

LŦ ȅƻǳǊ ƴŜǘǿƻǊƪ ƛǎ ŎƻƴƴŜŎǘŜŘ ǘƻ ŀ 5I/t ǎŜǊǾŜǊΣ ȅƻǳ Ŏŀƴ ǎƛƳǇƭȅ ŎƻƴŦƛƎǳǊŜ ŀ ŘȅƴŀƳƛŎ Lt ŀŘŘǊŜǎǎ ŀǎ 

ŦƻƭƭƻǿǎΦ 

 

{ǘŜǇ мΥ {ŜƭŜŎǘ ά5I/tέ ŦǊƻƳ ǘƘŜ !ŘŘǊŜǎǎ ¢ȅǇŜ ŘǊƻǇπŘƻǿƴ ƳŜƴǳΦ 

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

 

 

 

 

 

 

 

 

 

 

 

 
 

aŀƴǳŀƭ /ƻƴŦƛƎǳǊŀǘƛƻƴ 

Cƻƭƭƻǿ ǘƘŜ ǎǘŜǇǎ ōŜƭƻǿ ǘƻ Ƴŀƴǳŀƭƭȅ ŎƻƴŦƛƎǳǊŜ ǘƘŜ Lt ŀŘŘǊŜǎǎΦ 

{ǘŜǇ мΥ {ŜƭŜŎǘ ά{ǘŀǘƛŎ Ltέ ŦǊƻƳ ǘƘŜ !ŘŘǊŜǎǎ ¢ȅǇŜ ŘǊƻǇπŘƻǿƴ ƳŜƴǳΦ 

{ǘŜǇ нΥ 9ƴǘŜǊ ǘƘŜ ƴŜǘǿƻǊƪ ǎŜǘǘƛƴƎǎ ƻŦ ǘƘŜ ƳƻŘǳƭŜΦ  

ό¢ƘŜ ǳǎŜǊ Ŏŀƴ ƳƻŘƛŦȅ ǘƘŜ ƴŜǘǿƻǊƪ ǎŜǘǘƛƴƎǎ ƛƴ {ŜŎǘƛƻƴ оΦоύ 

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

 

 

 

 

 

 

 

 

 

 

 

 

  



9¢πннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

 

/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πрм π 
 

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 !ǳǘƻπƴŜƎƻǘƛŀǘƛƻƴύΦ 

{ȅǎǘŜƳ ¢ƛƳŜƻǳǘ 
όbŜǘǿƻǊƪ ²ŀǘŎƘŘƻƎύ 

¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ŎƻƴŦƛƎǳǊŜ ǘƘŜ ǎȅǎǘŜƳ ǘƛƳŜƻǳǘ ǾŀƭǳŜΦ LŦ ǘƘŜǊŜ ƛǎ 
ƴƻ ŀŎǘƛǾƛǘȅ ƻƴ ǘƘŜ ƴŜǘǿƻǊƪ ŦƻǊ ŀ ǎǇŜŎƛŦƛŎ 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 ǎǇŜŎƛŦƛŎ ǘƛƳŜΣ ǘƘŜ ǎȅǎǘŜƳ ǿƛƭƭ Ŏǳǘ ƻŦŦ ǘƘŜ 
ŎƻƴƴŜŎǘƛƻƴΦ 

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

²Ŝō !ǳǘƻπƭƻƎƻǳǘ 
¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ŎƻƴŦƛƎǳǊŜ ǘƘŜ ŀǳǘƻƳŀǘƛŎ ƭƻƎƻǳǘ ǾŀƭǳŜΦ LŦ ǘƘŜǊŜ 
ƛǎ ƴƻ ŀŎǘƛǾƛǘȅ ƻƴ ǘƘŜ ǿŜō ǎŜǊǾŜǊ ŦƻǊ ŀ ǎǇŜŎƛŦƛŎ ǘƛƳŜΣ ǘƘŜ ŎǳǊǊŜƴǘ ǳǎŜǊ 
ŀŎŎƻǳƴǘ ǿƛƭƭ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ōŜ ƭƻƎƎŜŘ ƻǳǘΦ 

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

I¢¢t tƻǊǘ 

¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ŀǎǎƛƎƴ ǎǇŜŎƛŦƛŎ ŀ I¢¢t ǇƻǊǘ ǘƻ ǘƘŜ 9¢πннлл 
ƳƻŘǳƭŜΦ ¢ƘŜ 9¢πннлл 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 ŎƘŀƴƎŜǎΦ 

  



9¢πннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

 

/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πрн π 
 

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 ŦŀŎǘƻǊȅ ǊŜǎŜǘ ǘƘŜ ƳƻŘǳƭŜΦ 

{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 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

CŀŎǘƻǊȅ 5ŜŦŀǳƭǘǎ 

 



9¢πннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

 

/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πро π 
 

ü wŜōƻƻǘ ǘƘŜ ƳƻŘǳƭŜ 

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

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ü CƛǊƳǿŀǊŜ ¦ǇŘŀǘŜ 

²ƘŜƴ ǳǇŘŀǘƛƴƎ ǘƘŜ ŦƛǊƳǿŀǊŜΣ ǘƘŜ ƳƻŘǳƭŜ ǊŜǉǳƛǊŜǎ ƛƴƛǘƛŀƭƛȊŀǘƛƻƴ ƻƴ ǘƘŜ [!bΦ Lƴ ǘƘŜ ŎŀǎŜ ƻŦ ŜŀǊƭƛŜǊ 

ŦƛǊƳǿŀǊŜ ǳǇŘŀǘŜǎΣ ǳǎŜǊǎ ƘŀŘ ǘƻ Ƴŀƴǳŀƭƭȅ ǎŜǘ ǘƘŜ ƻǇŜǊŀǘƛƴƎ ǎǿƛǘŎƘ ǘƻ ϦLƴƛǘϦ ŀƴŘ ǊŜōƻƻǘ ǘƘŜ ƳƻŘǳƭŜ 

ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ƛƴƛǘƛŀƭƛȊŀǘƛƻƴΦ IƻǿŜǾŜǊΣ ǿƛǘƘ ǘƘŜ ƴŜǿ ŦƛǊƳǿŀǊŜ ǳǇŘŀǘŜΣ ǳǎŜǊǎ Ŏŀƴ ƴƻǿ ƛƴƛǘƛŀǘŜ ǘƘŜ 

ƛƴƛǘƛŀƭƛȊŀǘƛƻƴ ǇǊƻŎŜǎǎ ōȅ ŎƭƛŎƪƛƴƎ ǘƘŜ Ϧ¦ǇŘŀǘŜϦ ōǳǘǘƻƴ ƻƴ ǘƘŜ ƳƻŘǳƭŜϥǎ ǿŜō ƛƴǘŜǊŦŀŎŜΦ 

 

 

 

 

 

 

 

±ƛǎƛǘ ǘƘŜ ǿŜōǎƛǘŜ ǘƻ ŘƻǿƴƭƻŀŘ ǘƘŜ ƭŀǘŜǎǘ ŦƛǊƳǿŀǊŜ ƻŦ ǘƘŜ 9¢πннлл ƳƻŘǳƭŜΦ !ƭǎƻΣ ǊŜŦŜǊ ǘƻ ǘƘŜ Ϧ9¢π

ннлл CƛǊƳǿŀǊŜ ¦ǇŘŀǘŜ aŀƴǳŀƭϦ ŦƻǊ ƛƴǎǘǊǳŎǘƛƻƴǎΦ 

ƘǘǘǇǎΥκκǿǿǿΦƛŎǇŘŀǎΦŎƻƳκŜƴκŘƻǿƴƭƻŀŘκǎƘƻǿΦǇƘǇΚƴǳƳҐнсон 

  

https://www.icpdas.com/en/download/show.php?num=2632


9¢πннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

 

/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πрп π 
 

 

²ƘŜƴ ǘƘŜ ƳƻŘǳƭŜ ƛǎ ƛƴǎǘŀƭƭŜŘ ǊŜƳƻǘŜƭȅΣ ȅƻǳ Ŏŀƴ ŀƭǎƻ ǳǎŜ ǊŜƳƻǘŜ ŎƻƴǘǊƻƭ ǎƻŦǘǿŀǊŜ όǎǳŎƘ ŀǎ 

¢ŜŀƳ±ƛŜǿŜǊύ ǘƻ ŎƻƴƴŜŎǘ ǘƻ ǘƘŜ ǊŜƳƻǘŜ t/Φ ¢Ƙƛǎ ŀƭƭƻǿǎ ȅƻǳ ǘƻ ƛƴƛǘƛŀƭƛȊŜ ǘƘŜ ƳƻŘǳƭŜ ŀƴŘ ŎƻƳǇƭŜǘŜ 

ǘƘŜ ŦƛǊƳǿŀǊŜ ǳǇŘŀǘŜ ǘƘǊƻǳƎƘ ǘƘŜ ǿŜō ƛƴǘŜǊŦŀŎŜΦ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

bƻǘŜΥ  

LŦ ǘƘŜ ǊŜƳƻǘŜ ŦƛǊƳǿŀǊŜ ǳǇŘŀǘŜ ŦŀƛƭǎΣ ƛǘ Ƴŀȅ ǊŜǎǳƭǘ ƛƴ ǘƘŜ ƳƻŘǳƭŜ ƴƻǘ ŦǳƴŎǘƛƻƴƛƴƎ ǇǊƻǇŜǊƭȅΦ Lƴ ǎǳŎƘ 

ŎŀǎŜǎΣ ŜȄŜŎǳǘŜ ǘƘŜ ϦCƛǊƳǿŀǊŜ ¦ǇŘŀǘŜϦ ǳǎƛƴƎ ǘƘŜ Ŝ{ŜŀǊŎƘ ¦ǘƛƭƛǘȅ ŀƴŘ Ƴŀƴǳŀƭƭȅ ƛƴƛǘƛŀǘŜ ǘƘŜ 

ƛƴƛǘƛŀƭƛȊŀǘƛƻƴΦ ¢Ƙƛǎ ǎƘƻǳƭŘ ǊŜǎǘƻǊŜ ǘƘŜ ƳƻŘǳƭŜ ǘƻ ƛǘǎ ƴƻǊƳŀƭ ǎǘŀǘŜΦ 

  



9¢πннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

 

/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πрр π 
 

4.4 Lκh {ŜǘǘƛƴƎǎ 

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

ǇŀǊŀƳŜǘŜǊǎ ŦƻǊ ǘƘŜ 9¢πннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜΦ  

 

 

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 ǾŀƭǳŜ ŦƻǊ ǘƘŜ 5hΦ 

¦ǇŘŀǘŜ {ŜǘǘƛƴƎǎ /ƭƛŎƪ ǘƘƛǎ ōǳǘǘƻƴ ǘƻ ǎŀǾŜ ǘƘŜ ŎƘŀƴƎŜǎΦ 

 

  



9¢πннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

 

/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πрс π 
 

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 LŦ ǘƘŜǊŜ ƛǎ 
ƴƻ aƻŘōǳǎ ¢/t ŎƻƳƳǳƴƛŎŀǘƛƻƴ ŀŎǘƛǾƛǘȅ ŦƻǊ ǘƘŜ ǎǇŜŎƛŦƛŜŘ ǇŜǊƛƻŘ όǘƘŜ ǘƛƳŜƻǳǘύΣ 
ǘƘŜƴ ǘƘŜ Iƻǎǘ ²ŀǘŎƘŘƻƎ ǿƛƭƭ ŀŎǘƛǾŀǘŜ ŀƴ ŀƭŀǊƳΦ 

9ƴŀōƭŜ {ŀŦŜ ±ŀƭǳŜ 

ό9ƴŀōƭŜ ²ŀǘŎƘŘƻƎύ 
¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ŜƴŀōƭŜ ǘƘŜ ǿŀǘŎƘŘƻƎ ƻƴ ŜŀŎƘ 5h ŎƘŀƴƴŜƭΦ 

 

  



9¢πннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

 

/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πрт π 
 

 

LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ 

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

tƻǿŜǊπhƴ ±ŀƭǳŜ 
¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ŘŜŦƛƴŜ ǘƘŜ 5h tƻǿŜǊπƻƴ ǾŀƭǳŜΦ hƴ ōƻƻǘπǳǇΣ ǘƘŜ 5h ƛǎ ǎŜǘ 
ǘƻ ǘƘŜ ǳǎŜǊπŘŜŦƛƴŜŘ tƻǿŜǊπƻƴ ǾŀƭǳŜΦ 

5ƛƎƛǘŀƭ LƴǇǳǘ 

9ƴŀōƭŜ [ŀǘŎƘŜŘ 5L 

¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ŜƴŀōƭŜ ǘƘŜ ƭŀǘŎƘ ŦǳƴŎǘƛƻƴ ƻƴ ŀƭƭ 5L ŎƘŀƴƴŜƭǎΦ ¢ƘŜ ǎǘŀǘǳǎ 
ƻŦ ǘƘŜ 5L ǿƛƭƭ ōŜ ǊŜŎƻǊŘŜŘ ƛŦ ƛǘ Ƙŀǎ ōŜŜƴ ŦƭŀƎƎŜŘ ŀǎ ŜƛǘƘŜǊ ƘƛƎƘ ƻǊ ƭƻǿΦ 
л Ґ 5ƛǎŀōƭŜ !ƭƭΤ  
м Ґ 9ƴŀōƭŜ !ƭƭ 

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

м Ґ /ƭŜŀǊ !ƭƭ 

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

5L CƛƭǘŜǊ [ŜǾŜƭ 
¢ƘŜ 5L ŦƛƭǘŜǊ ŜƭƛƳƛƴŀǘŜǎ ƘƛƎƘπŦǊŜǉǳŜƴŎȅ ƴƻƛǎŜ ŦǊƻƳ ǘƘŜ ƛƴǇǳǘ ŀƴŘ Ŏŀƴ ōŜ 

ŀŘƧǳǎǘŜŘ ƛƴ ŀ ǊŀƴƎŜ ƻŦ м ǘƻ срлл όƳǎύΦ wŜŦŜǊ ǘƻ !ǇǇŜƴŘƛȄ !Φп ά²Ƙŀǘ ƛǎ 5ƛƎƛǘŀƭπ
LƴǇǳǘ CƛƭǘŜǊ ό5L CƛƭǘŜǊύέ ŦƻǊ ƳƻǊŜ ŘŜǘŀƛƭǎΦ 

5ƛƎƛǘŀƭ /ƻǳƴǘŜǊ 

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

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

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

CǊŜǉǳŜƴŎȅ aŜŀǎǳǊŜƳŜƴǘ ό5Lύ 

9ƴŀōƭŜ  
CǊŜǉǳŜƴŎȅ aŜŀǎǳǊŜƳŜƴǘ 

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

 

  



9¢πннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

 

/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πру π 
 

 

LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ 

Scan Mode 

This parameter is used to define the scan mode for the frequency 

measurement. 
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  
(± 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 a fast update rate, but the accuracy is low. 
The acceptable frequency range for the input signal is 100 Hz to 3 
kHz (± 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 a 
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 (± 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 

1 ==> No Average is used 
2 ==> Uses the average of 2 continuous sample values 
4 ==> Uses the average of 4 continuous sample values 
8 ==> Uses the average of 8 continuous sample values 

¦ƴƛǾŜǊǎŀƭ 5Lh 

CƻǊŎŜ 5Lκ5h aƻŘŜ 

For (P)ET-2254(P),  

(P)ET-2252 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 changesΦ 
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/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πрф π 
 

4.4.3 !ƴŀƭƻƎ LƴǇǳǘ /ƻƴŦƛƎǳǊŀǘƛƻƴ 
 

 

 

 

 

(A) ±ƻƭǘŀƎŜκ/ǳǊǊŜƴǘ LƴǇǳǘ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

¢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 whether ǘƻ ŜƴŀōƭŜ ƻǊ 
ŘƛǎŀōƭŜ ƛǘΦ LŦ ǘƘŜ ŀƭŀǊƳ ƛǎ ŜƴŀōƭŜŘ ŀƴŘ ǘƘŜ ŀƭŀǊƳ ƳƻŘŜ ƛǎ ǎŜǘ ǘƻ 

άaƻƳŜƴǘŀǊȅέ ǿƘƛŎƘ ƳŜŀƴǎ ǘƘŜ ŀƭŀǊƳ ǎǘŀǘǳǎ ǿƛƭƭ automatically 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 Set the data format, e.g., Hex or Engineering. 

{ŀƳǇƭƛƴƎ wŀǘŜǎ Set the sampling rate, Cŀǎǘ ƻǊ bƻǊƳŀƭ ƳƻŘŜ. 

!ƴŀƭƻƎ LƴǇǳǘ aƻŘŜ Set the wiring mode, e.g., Differential or Single End. 

¦ǇŘŀǘŜ {ŜǘǘƛƴƎǎ Click this button to save the changes. 

  

ǎƻƳŜ ƻŦ ǘƘŜ ƳƻŘǳƭŜǎ 
ǎǳǇǇƻǊǘ ǘƘŜ ŀƭŀǊƳ ŦǳƴŎǘƛƻƴΦ 
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/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πсл π 
 

(B) w¢5 LƴǇǳǘ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

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

LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ 

!ƴŀƭƻƎ LƴǇǳǘ 

{ŀƳǇƭƛƴƎ wŀǘŜǎ Set the sampling rate, Cŀǎǘ ƻǊ bƻǊƳŀƭ ƳƻŘŜ. 

aƻǾƛƴƎ !ǾŜǊŀƎŜ Set the ƳƻǾƛƴƎ ŀǾŜǊŀƎŜ ǾŀƭǳŜ ƻŦ ǘŜƳǇŜǊŀǘǳǊŜΦ  

!ƴŀƭƻƎ LƴǇǳǘ /ƘŀƴƴŜƭ 

!Lл Ϥ !Lмр 
{Ŝǘ ǘƘŜ ǘŜƳǇŜǊŀǘǳǊŜ ǊŀƴƎŜΣ ǘŜƳǇŜǊŀǘǳǊŜ ƻŦŦǎŜǘΣ ŀƴŘ ǊŜǎƛǎǘŀƴŎŜ 
ƻŦŦǎŜǘ ŦƻǊ ŜŀŎƘ ŎƘŀƴƴŜƭΦ 

¦ǇŘŀǘŜ {ŜǘǘƛƴƎǎ Click this button to save the changes. 

 
 
 
 
 



9¢πннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

 

/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πсм π 
 

(C) ¢ƘŜǊƳƻŎƻǳǇƭŜ LƴǇǳǘ 

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

LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ 

!ƴŀƭƻƎ LƴǇǳǘ 

{ŀƳǇƭƛƴƎ wŀǘŜǎ Set the sampling rate, Cŀǎǘ ƻǊ bƻǊƳŀƭ ƳƻŘŜ. 

aƻǾƛƴƎ !ǾŜǊŀƎŜ Set the ƳƻǾƛƴƎ ŀǾŜǊŀƎŜ ǾŀƭǳŜ ƻŦ ǘŜƳǇŜǊŀǘǳǊŜΦ  

/W/Σ /ƻƭŘ WǳƴŎǘƛƻƴ 
/ƻƳǇŜƴǎŀǘƛƻƴ 

9ƴŀōƭŜκ5ƛǎŀōƭŜ ǘƘŜ ŎƻƭŘ ƧǳƴŎǘƛƻƴ ŎƻƳǇŜƴǎŀǘƛƻƴΦ 
ό!ŎŎǳǊŀŎȅ ƛǎ лΦмϲ/ύ 

aƻŘǳƭŜ /W/ hŦŦǎŜǘ Set the /W/ ƻŦŦǎŜǘ ƻŦ ǘƘŜ ƳƻŘǳƭŜΦ ό!ŎŎǳǊŀŎȅ ƛǎ лΦмϲ/ύ 

!ƴŀƭƻƎ LƴǇǳǘ /ƘŀƴƴŜƭ 

!Lл Ϥ !Lмр 
{Ŝǘ ǘƘŜ ǘŜƳǇŜǊŀǘǳǊŜ ǊŀƴƎŜΣ ǘŜƳǇŜǊŀǘǳǊŜ ƻŦŦǎŜǘΣ ŀƴŘ /W/ ƻŦŦǎŜǘ ŦƻǊ 

ŜŀŎƘ ŎƘŀƴƴŜƭΦ 

¦ǇŘŀǘŜ {ŜǘǘƛƴƎǎ Click this button to save the changes. 

 
  



9¢πннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

 

/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πсн π 
 

4.4.4 !L π /ŀƭƛōǊŀǘƛƻƴ  

(A) ±ƻƭǘŀƎŜκ/ǳǊǊŜƴǘ LƴǇǳǘ 

 

 

 

 

 

 

 

 

 

 

 

 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǘŀōƭŜ ǇǊƻǾƛŘŜǎ ǇŀǊŀƳŜǘŜǊ ƴƻǘŜǎ ŦƻǊ ǘƘŜ /ŀƭƛōǊŀǘƛƻƴ ǎŜŎǘƛƻƴΥ 

LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ 

/ŀƭƛōǊŀǘƛƻƴ 

bƻǿ aƻŘŜ ¦ǎŜŘ ǘƻ ŘƛǎǇƭŀȅ ǘƘŜ ŎǳǊǊŜƴǘ ƳƻŘŜ 

/ƘŀƴƎŜ aƻŘŜ /ƭƛŎƪ ǘƘŜ /ŀƭƛōǊŀǘƛƻƴ aƻŘŜ όƻǊ wǳƴ aƻŘŜύ ōǳǘǘƻƴ ǘƻ ŎƘŀƴƎŜ ǘƘŜ ƳƻŘŜ 

/ƘŀƴƴŜƭ /ƘƻƻǎŜ ǘƘŜ !L ŎƘŀƴƴŜƭ ŦƻǊ ŎŀƭƛōǊŀǘƛƻƴ 

LǘŜƳ /ƘƻƻǎŜ ǘƻ ǳǎŜ ŜƛǘƘŜǊ ȊŜǊƻ ŎŀƭƛōǊŀǘƛƻƴ ƻǊ ǎǇŀƴ ŎŀƭƛōǊŀǘƛƻƴ 

{Ŝǘ /ŀƭƛōǊŀǘƛƻƴ /ƭƛŎƪ ǘƘŜ /ŀƭƛōǊŀǘƛƻƴ !ǇǇƭȅ ōǳǘǘƻƴ ǘƻ ǇŜǊŦƻǊƳ ŎŀƭƛōǊŀǘƛƻƴ 
 

{ǘŜǇмΥ Lƴ ǘƘŜ !ƴŀƭƻƎ LƴǇǳǘ /ƻƴŦƛƎǳǊŀǘƛƻƴ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ Lκh {ŜǘǘƛƴƎǎ ǇŀƎŜΣ ŜƴŀōƭŜ ǘƘŜ !L ŎƘŀƴƴŜƭ 

ŀƴŘ ǎŜƭŜŎǘ ǘƘŜ ¢ȅǇŜ ŀƴŘ aƻŘōǳǎ CƻǊƳŀǘΣ ǘƘŜƴ ŎƭƛŎƪ ǘƘŜ ¦ǇŘŀǘŜ {ŜǘǘƛƴƎǎ ōǳǘǘƻƴ ǘƻ ǎŀǾŜ 

ǘƘŜ ŎƘŀƴƎŜǎΦ 
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/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πсо π 
 

{ǘŜǇнΥ Lƴ ǘƘŜ /ŀƭƛōǊŀǘƛƻƴ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ Lκh {ŜǘǘƛƴƎǎ ǇŀƎŜΣ ŎƭƛŎƪ ǘƘŜ /ŀƭƛōǊŀǘƛƻƴ aƻŘŜ ōǳǘǘƻƴ ǘƻ 

ƎŜǘ ƛƴǘƻ ǘƘŜ ŎŀƭƛōǊŀǘƛƻƴ ƳƻŘŜΦ  
 
 
 
 
 
 
 

{ǘŜǇоΥ /ƘƻƻǎŜ ŀ ŎƘŀƴƴŜƭ ŦƻǊ ŎŀƭƛōǊŀǘƛƻƴ ŀƴŘ ƭƛƴƪ ǘƘŜ ƳƻŘǳƭŜ ǘƻ ŀ ǾƻƭǘŀƎŜ ǎƻǳǊŎŜ όƻǊ ŎǳǊǊŜƴǘ 

ǎƻǳǊŎŜύ ŀƴŘ ŀ ƳǳƭǘƛƳŜǘŜǊΦ  
 

±ƻƭǘŀƎŜ /ŀƭƛōǊŀǘƛƻƴΥ  
¢ƘŜ ƳƻŘǳƭŜΣ ǾƻƭǘŀƎŜ ǎƻǳǊŎŜǎΣ ŀƴŘ ƳŜǘŜǊ ŀǊŜ 
ƭƛƴƪŜŘ ƛƴ ǎŜǊƛŜǎΦ  

/ǳǊǊŜƴǘ /ŀƭƛōǊŀǘƛƻƴΥ  
¢ƘŜ ƳƻŘǳƭŜΣ ŎǳǊǊŜƴǘ ǎƻǳǊŎŜǎΣ ŀƴŘ ƳŜǘŜǊ ŀǊŜ 
ƭƛƴƪŜŘ ƛƴ ǇŀǊŀƭƭŜƭΦ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 

{ǘŜǇпΥ /ƘƻƻǎŜ ǘƘŜ ½ŜǊƻ ŎŀƭƛōǊŀǘƛƻƴΣ ƛƴǇǳǘ ǾƻƭǘŀƎŜ όƻǊ ŎǳǊǊŜƴǘύ Ǿƛŀ ŀ ŘƛƎƛǘŀƭ ƳǳƭǘƛƳŜǘŜǊΣ ŀƴŘ ŎƘŜŎƪ 

ǘƘŜ ƛƴǇǳǘ ǾŀƭǳŜ ǳǎƛƴƎ ŀ ƳǳƭǘƛƳŜǘŜǊΦ /ƭƛŎƪ ǘƘŜ /ŀƭƛōǊŀǘƛƻƴ !ǇǇƭȅ ōǳǘǘƻƴ ǘƻ ǇŜǊŦƻǊƳ ǘƘŜ 

ŎŀƭƛōǊŀǘƛƻƴΦ 

bƻǘŜΥ ¢ƘŜ ƛƴǇǳǘ ǾƻƭǘŀƎŜ όƻǊ ŎǳǊǊŜƴǘύ Ƴǳǎǘ ōŜ ŀǎ ŎƭƻǎŜ ŀǎ ǘƘŜ ƳƛƴκƳŀȄ ǾŀƭǳŜΦ CƻǊ ŜȄŀƳǇƭŜΣ 

¢ȅǇŜ луΥ л Ҍмл± м!Υ л ҌнлƳ! 

½ŜǊƻ LƴǇǳǘ ±ŀƭǳŜ л± лƳ! 

{Ǉŀƴ LƴǇǳǘ ±ŀƭǳŜ мл± нлƳ! 
 

{ǘŜǇрΥ Cƻƭƭƻǿ ǘƘŜ ǎŀƳŜ ǿŀȅ ǘƻ ǇŜǊŦƻǊƳ {Ǉŀƴ ŎŀƭƛōǊŀǘƛƻƴΦ 

{ǘŜǇсΥ !ŦǘŜǊ ŎƻƳǇƭŜǘƛƴƎ ǘƘŜ ½ŜǊƻ ŀƴŘ {Ǉŀƴ ŎŀƭƛōǊŀǘƛƻƴΣ ŎƭƛŎƪ ǘƘŜ άwǳƴ aƻŘŜέ ōǳǘǘƻƴ ǘƻ ōŀŎƪ ǘƻ 

ǘƘŜ wǳƴ ƳƻŘŜΦ  
 

bƻǘŜΥ ¢ƘŜ ǳǎŜǊ Ŏŀƴ ŎƭƛŎƪ ǘƘŜ wŜǎǘƻǊŜ 5ŜŦŀǳƭǘǎ ōǳǘǘƻƴ ƻƴ ǘƘŜ bŜǘǿƻǊƪ ǇŀƎŜ ǘƻ ǊŜǎǘƻǊŜ ǘƘŜ ǎŜǘǘƛƴƎǎ 

ǘƻ ǘƘŜ ŦŀŎǘƻǊȅ ŘŜŦŀǳƭǘǎΦ   

5ƛƎƛǘŀƭ 
aǳƭǘƛƳŜǘŜǊ 

±ƛƴȄ ± 

!Db5 

5ƛƎƛǘŀƭ 
aǳƭǘƛƳŜǘŜǊ 

LƛƴȄ 

! 
!Db5 

/ŀƭƛōǊŀǘƛƻƴ κ wǳƴ 
aƻŘŜ 

wǳƴ κ /ŀƭƛōǊŀǘƛƻƴ 
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/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πсп π 
 

(B) w¢5 LƴǇǳǘ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

Cƻƭƭƻǿ ǘƘŜǎŜ ǎǘŜǇǎ ǘƻ ǇŜǊŦƻǊƳ ŎŀƭƛōǊŀǘƛƻƴΥ 

{ǘŜǇмΥ Lƴ ǘƘŜ !ƴŀƭƻƎ LƴǇǳǘ /ƻƴŦƛƎǳǊŀǘƛƻƴ ŀǎ ƴƻǘŜŘ ƛƴ ǎŜŎǘƛƻƴ пΦпΦоΣ ŎƘƻƻǎŜ ǘƘŜ άCŀǎǘέ ƳƻŘŜ ƛƴ 

ǘƘŜ {ŀƳǇƭƛƴƎ wŀǘŜǎ ŦƛŜƭŘ ŀƴŘ ŜƴǘŜǊ άмнуέ ƛƴ ǘƘŜ aƻǾƛƴƎ !ǾŜǊŀƎŜ ŦƛŜƭŘΣ ǘƘŜƴ ŎƭƛŎƪ ǘƘŜ 

¦ǇŘŀǘŜ {ŜǘǘƛƴƎǎ ōǳǘǘƻƴΦ 

 

 

 

 

 

 

 

 

 

 

bƻǘŜΥ 

4) LǘΩǎ ǊŜŎƻƳƳŜƴŘŜŘ ǘƻ ǎŜǘ ǘƘŜ aƻǾƛƴƎ !ǾŜǊŀƎŜ ǘƻ άмнуέ ǿƘƛƭŜ ŎŀƭƛōǊŀǘƛƴƎ ƛƴ Ŧŀǎǘ ƳƻŘŜΦ 

5) ²ƘŜƴ ŎŀƭƛōǊŀǘƛƴƎ ŜŀŎƘ Lκh ŎƘŀƴƴŜƭΣ ǘƘŜ ǳǎŜǊ Ƴǳǎǘ ǇŜǊŦƻǊƳ ǘƘŜ ½ŜǊƻ ŎŀƭƛōǊŀǘƛƻƴ ōŜŦƻǊŜ ǘƘŜ 

{Ǉŀƴ ŎŀƭƛōǊŀǘƛƻƴΦ   
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/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πср π 
 

 

{ǘŜǇнΥ Lƴ ǘƘŜ !ƴŀƭƻƎ LƴǇǳǘ /ŀƭƛōǊŀǘƛƻƴ ǎŜŎǘƛƻƴΣ ǎǇŜŎƛŦȅ ǘƘŜ !L ŎƘŀƴƴŜƭ ǘƻ ōŜ ŎŀƭƛōǊŀǘŜŘ όŜΦƎΦΣ 

ά!Lмрέύ ŀƴŘ ŎƻƴƴŜŎǘ ŀ ǊŜǎƛǎǘŀƴŎŜ ǿƛǘƘ лΦ̂ bŜȄǘΣ ŎƘƻƻǎŜ Ϧ½ŜǊƻϦ ƛƴ ǘƘŜ /ŀƭƛōǊŀǘƛƻƴ ¢ȅǇŜ 

ŦƛŜƭŘ ŀƴŘ ŎƭƛŎƪ ǘƘŜ /ŀƭƛōǊŀǘƛƻƴ ōǳǘǘƻƴΦ 

 

 

 

 

 
¢ƘŜ ǿŀȅ ǘƻ ŎƻƴƴŜŎǘ ǊŜǎƛǎǘŀƴŎŜ ƛǎ Ƨǳǎǘ ǘƻ ǇƭǳƎ ƛǘ 

ƛƴǘƻ ǘƘŜ ǘŜǊƳƛƴŀƭΦ /ƘƻƻǎŜ ǘƘŜ ǊŜǎƛǎǘŀƴŎŜ ǿƛǘƘ 

ǘƘŜ ƭƻǿŜǊ ǘŜƳǇŜǊŀǘǳǊŜ ŎƻŜŦŦƛŎƛŜƴǘ όttaκύΦ 

 

 

 

 

 

 

 

 

 

 

 

 

{ǘŜǇоΥ /ƻƴƴŜŎǘ ŀ ǊŜǎƛǎǘŀƴŎŜ ǿƛǘƘ олл̂  ǘƻ ǘƘŜ ǎǇŜŎƛŦƛŜŘ ŎƘŀƴƴŜƭ όŜΦƎΦΣ !Lмрύ ŀƴŘ ŎƘƻƻǎŜ Ϧ{ǇŀƴϦ 

ƛƴ ǘƘŜ /ŀƭƛōǊŀǘƛƻƴ ¢ȅǇŜ ŦƛŜƭŘΣ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ ǘƘŜ /ŀƭƛōǊŀǘƛƻƴ ōǳǘǘƻƴΦ 

 

 

 

 

 

bƻǿΣ ǘƘŜ ǳǎŜǊ Ƙŀǎ ŘƻƴŜ ǘƘŜ ½ŜǊƻκ{Ǉŀƴ ŎŀƭƛōǊŀǘƛƻƴΦ LŦ ƛǘΩǎ ƴŜŎŜǎǎŀǊȅΣ ǘƘŜ ǳǎŜǊ Ŏŀƴ ŎƭƛŎƪ ǘƘŜ wŜƭƻŀŘ 

ōǳǘǘƻƴ ǘƻ ǊŜǎǘƻǊŜ ǘƘŜ ŦŀŎǘƻǊȅ ǊŜǎŜǘΦ  

 

 

 

  

!мр 

.мр 

κ.мр 

л ʍ олл ʍ 
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/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πсс π 
 

 

(C) ¢ƘŜǊƳƻŎƻǳǇƭŜ LƴǇǳǘ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cƻƭƭƻǿ ǘƘŜǎŜ ǎǘŜǇǎ ǘƻ ǇŜǊŦƻǊƳ ŎŀƭƛōǊŀǘƛƻƴΥ 

{ǘŜǇмΥ Lƴ ǘƘŜ !ƴŀƭƻƎ LƴǇǳǘ /ƻƴŦƛƎǳǊŀǘƛƻƴ ǎŜŎǘƛƻƴΣ ŎƘƻƻǎŜ ǘƘŜ άCŀǎǘέ ƳƻŘŜ ƛƴ ǘƘŜ {ŀƳǇƭƛƴƎ wŀǘŜǎ 

ŦƛŜƭŘ ŀƴŘ ŜƴǘŜǊ άмнуέ ƛƴ ǘƘŜ aƻǾƛƴƎ !ǾŜǊŀƎŜ ŦƛŜƭŘΦ 

 

{ǘŜǇнΥ {Ŝǘ ǘƘŜ ǘȅǇŜ ŦƻǊ ǘƘŜ ŎƘŀƴƴŜƭ ǘƘŀǘ ȅƻǳ ǿŀƴǘ ǘƻ ŎŀƭƛōǊŀǘŜ όŜΦƎΦΣ !LлΣ ¢ȅǇŜ YύΣ ŀƴŘ ŎƭƛŎƪ ǘƘŜ 

¦ǇŘŀǘŜ {ŜǘǘƛƴƎǎ ōǳǘǘƻƴΦ 

 

{ǘŜǇоΥ Lƴ ǘƘŜ !ƴŀƭƻƎ LƴǇǳǘ /ŀƭƛōǊŀǘƛƻƴ ǎŜŎǘƛƻƴΣ ǎŜƭŜŎǘ ǘƘŜ !L ŎƘŀƴƴŜƭ όŜΦƎΦΣ ά!Lлέύ ǘƻ ōŜ ŎŀƭƛōǊŀǘŜŘΣ 

ŎƘƻƻǎŜ Ϧ½ŜǊƻϦ ƛƴ ǘƘŜ /ŀƭƛōǊŀǘƛƻƴ ¢ȅǇŜ ŦƛŜƭŘΣ ŀǇǇƭȅ л Ƴ± ƻŦ ƛƴǇǳǘ ǾƻƭǘŀƎŜΣ ŀƴŘ ŎƭƛŎƪ ǘƘŜ 

/ŀƭƛōǊŀǘƛƻƴ ōǳǘǘƻƴΦ 
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/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πст π 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

{ǘŜǇпΥ /ƘƻƻǎŜ Ϧ{ǇŀƴϦ ƛƴ ǘƘŜ /ŀƭƛōǊŀǘƛƻƴ ¢ȅǇŜ ŦƛŜƭŘΣ ŀǇǇƭȅ тр Ƴ± ƻŦ ƛƴǇǳǘ ǾƻƭǘŀƎŜ ǘƻ ǘƘŜ ǎǇŜŎƛŦƛŜŘ 

ŎƘŀƴƴŜƭΣ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ ǘƘŜ /ŀƭƛōǊŀǘƛƻƴ ōǳǘǘƻƴΦ 

 

 

 

 

CƻǊ ƴƻǿΣ ǘƘŜ ǳǎŜǊ Ƙŀǎ ŎƻƳǇƭŜǘŜŘ ǘƘŜ ŎŀƭƛōǊŀǘƛƻƴΦ LŦ ƛǘΩǎ ƴŜŎŜǎǎŀǊȅΣ ǘƘŜ ǳǎŜǊ Ŏŀƴ ŎƭƛŎƪ ǘƘŜ wŜƭƻŀŘ 

ōǳǘǘƻƴ ǘƻ ǊŜǎǘƻǊŜ ǘƘŜ ŦŀŎǘƻǊȅ ǊŜǎŜǘΦ  
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/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πсу π 
 

4.4.5 !L π w¢/ 
 
¢ƘŜ ŦǳƴŎǘƛƻƴ ƛǎ ǳǎŜŘ ǘƻ ǎŜǘ ǘƘŜ ǎȅǎǘŜƳ ǘƛƳŜ ŀƴŘ ŎƭƛŎƪ ǘƘŜ ά¦ǇŘŀǘŜ {ŜǘǘƛƴƎǎέ ōǳǘǘƻƴ ǘƻ ǎŀǾŜ ǘƘŜ 
ǊŜǾƛǎŜŘ ǎŜǘǘƛƴƎǎ ǘƻ ǘƘŜ 9¢πннлл ƳƻŘǳƭŜΦ 
 
 
 
 
 
 
 
 
 
 
 
 

4.4.6 !L π 5ŀǘŀ [ƻƎƎŜǊ 
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/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πсф π 
 

 

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

LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ 

{ǘŀǘǳǎ 5ƛǎǇƭŀȅ ǘƘŜ ŎǳǊǊŜƴǘ ǎǘŀǘǳǎ ƻŦ Řŀǘŀ loggingΦ 

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

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

{ŀƳǇƭƛƴƎ LƴǘŜǊǾŀƭ π 
{ŜŎƻƴŘ  

¢ƘŜ ǘƛƳŜ ƛƴǘŜǊǾŀƭ ŦƻǊ logging ŘŀǘŀΦ όwŀƴƎŜΥ лπсррорΣ ¦ƴƛǘΥ ǎŜŎƻƴŘύ 

{ŀƳǇƭƛƴƎ LƴǘŜǊǾŀƭ π 
aƛƭƭƛǎŜŎƻƴŘ 

¢ƘŜ ǘƛƳŜ ƛƴǘŜǊǾŀƭ ŦƻǊ ƭƻƎƎƛƴƎ ŘŀǘŀΦ όwŀƴƎŜΥ лπмлллΣ ƛƴ р Ƴǎ ǎǘŜǇύ 

tŜǊƛƻŘ {ǘŀǊǘπ 
¸ŜŀǊΣ aƻƴǘƘΣ 5ŀǘŜΣ IƻǳǊΣ 
aƛƴǳǘŜΣ {ŜŎƻƴŘ 

¢ƘŜ ǎǘŀǊǘ ǘƛƳŜ ŦƻǊ ƭƻƎƎƛƴƎ ŘŀǘŀΦ  
ό̧ŜŀǊκaƻƴǘƘκ5ŀǘŜκIƻǳǊκMinuteκ {ŜŎƻƴŘύΦ 

tŜǊƛƻŘ 9ƴŘπ 
¸ŜŀǊΣ aƻƴǘƘΣ 5ŀǘŜΣ IƻǳǊΣ 
aƛƴǳǘŜΣ {ŜŎƻƴŘ 

¢ƘŜ ŜƴŘ ǘƛƳŜ ŦƻǊ ƭƻƎƎƛƴƎ ŘŀǘŀΦ  
ό¸ŜŀǊκaƻƴǘƘκ5ŀǘŜκIƻǳǊκaƛƴǳǘŜκ {ŜŎƻƴŘύΦ 

 

 

ü wŜǎŜǘ Řŀǘŀ ƭƻƎƎŜǊ ǘƻ ŜƳǇǘȅ 

 
/ƭƛŎƪ ǘƘŜ άwŜǎŜǘ 5ŀǘŀ [ƻƎƎŜǊέ ōǳǘǘƻƴ ǘƻ ǊŜƳƻǾŜ ŘŀǘŀΦ  
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/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πтл π 
 

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 tƻǿŜǊπƻƴ ǾŀƭǳŜΣ {ŀŦŜ valueΣ ŀƴŘ {ƭŜǿ wŀǘŜ ŦƻǊ 
ŜŀŎƘ ŎƘŀƴƴŜƭΦ  
 

bƻǘŜ ǘƘŀǘ ǘƘŜ άh±t !ƭŀǊƳ ±ŀƭǳŜέΣ άh±t 9ƴŀōƭŜέΣ άwŜǘŀƛƴŜŘ 
9ƴŀōƭŜέ ǎŜǘǘƛƴƎǎ ŀǊŜ ƻƴƭȅ ŀǾŀƛƭŀōƭŜ ŦƻǊ όtύ9¢πнннп/L{Σ όtύ9¢π
ннну/L{Φ 
  

άh±tέ ǎǘŀƴŘǎ ŦƻǊ άhǾŜǊπǾŀƭǳŜ tǊƻǘŜŎǘƛƻƴέ ǿƘƛŎƘ ƳŜŀƴǎ ǿƘŜƴ ǘƘŜ 
!h ǾŀƭǳŜ ŜȄŎŜŜŘǎ ǘƘŜ ǎŜǘ άh±t !ƭŀǊƳ ±ŀƭǳŜέΣ ǘƘŜ ƳƻŘǳƭŜ ǿƛƭƭ 
ǎǘƻǇ ƻǳǘǇǳǘǘƛƴƎ ǾŀƭǳŜǎΦ 

aƻŘōǳǎ CƻǊƳŀǘ {Ŝǘ ǘƘŜ Řŀǘŀ ŦƻǊƳŀǘΦ Lǘ Ŏŀƴ ōŜ Hexadecimal 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 ǳǎŜǊπ
ŘŜŦƛƴŜŘ ǎŀŦŜ ǾŀƭǳŜΦ 

¦ǇŘŀǘŜ {ŜǘǘƛƴƎǎ /ƭƛŎƪ ǘƘƛǎ ōǳǘǘƻƴ ǘƻ ǎŀǾŜ ǘƘŜ changesΦ 
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/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πтм π 
 

4.4.8 !h π /ŀƭƛōǊŀǘƛƻƴ 

 

 

 

 

 

 

 

 

 

 

 

 
 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǘŀōƭŜ ǇǊƻǾƛŘŜǎ ǇŀǊŀƳŜǘŜǊ ƴƻǘŜǎ ŦƻǊ ǘƘŜ /ŀƭƛōǊŀǘƛƻƴ ǎŜŎǘƛƻƴΥ 

LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ 

/ŀƭƛōǊŀǘƛƻƴ 

bƻǿ aƻŘŜ ¦ǎŜŘ ǘƻ ŘƛǎǇƭŀȅ ǘƘŜ ŎǳǊǊŜƴǘ ƳƻŘŜ 

/ƘŀƴƎŜ aƻŘŜ 
/ƭƛŎƪ ǘƘŜ /ŀƭƛōǊŀǘƛƻƴ aƻŘŜ όƻǊ wǳƴ aƻŘŜύ ōǳǘǘƻƴ ǘƻ ŎƘŀƴƎŜ ǘƘŜ 
ƳƻŘŜ 

/ƘŀƴƴŜƭ /ƘƻƻǎŜ ǘƘŜ !h ŎƘŀƴƴŜƭ ŦƻǊ ŎŀƭƛōǊŀǘƛƻƴ 

{Ŝǘ hǳǘǇǳǘ 9ƴǘŜǊ ǘƘŜ ǾƻƭǘŀƎŜκŎǳǊǊŜƴǘ ƻǳǘǇǳǘ ǾŀƭǳŜ 

{Ŝǘ /ŀƭƛōǊŀǘƛƻƴ /ƭƛŎƪ ǘƘŜ /ŀƭƛōǊŀǘƛƻƴ !ǇǇƭȅ ōǳǘǘƻƴ ǘƻ ǇŜǊŦƻǊƳ ŎŀƭƛōǊŀǘƛƻƴ 

 

{ǘŜǇмΥ Lƴ ǘƘŜ !ƴŀƭƻƎ hǳǘǇǳǘ /ƻƴŦƛƎǳǊŀǘƛƻƴ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ Lκh {ŜǘǘƛƴƎǎ ǇŀƎŜΣ {ŜƭŜŎǘ ǘƘŜ ¢ȅǇŜ ŀƴŘ 

aƻŘōǳǎ CƻǊƳŀǘΣ ǘƘŜƴ ŎƭƛŎƪ ǘƘŜ ¦ǇŘŀǘŜ {ŜǘǘƛƴƎǎ ōǳǘǘƻƴ ǘƻ ǎŀǾŜ ǘƘŜ ŎƘŀƴƎŜǎΦ 
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/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πтн π 
 

 

{ǘŜǇнΥ Lƴ ǘƘŜ /ŀƭƛōǊŀǘƛƻƴ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ Lκh {ŜǘǘƛƴƎǎ ǇŀƎŜΣ ŎƭƛŎƪ ǘƘŜ /ŀƭƛōǊŀǘƛƻƴ aƻŘŜ ōǳǘǘƻƴ ǘƻ 

ƎŜǘ ƛƴǘƻ ǘƘŜ ŎŀƭƛōǊŀǘƛƻƴ ƳƻŘŜΦ  
 
 
 
 
 
 
 
 

{ǘŜǇоΥ /ƘƻƻǎŜ ŀ ŎƘŀƴƴŜƭ ŦƻǊ ŎŀƭƛōǊŀǘƛƻƴ ŀƴŘ ƭƛƴƪ ǘƘŜ ƳƻŘǳƭŜ ǘƻ ǘƘŜ ŘƛƎƛǘŀƭ ƳǳƭǘƛƳŜǘŜǊΦ 

 

 

 

 

 

 
 

±ƻƭǘŀƎŜ /ŀƭƛōǊŀǘƛƻƴΥ  
¢ƘŜ ƳƻŘǳƭŜ ŀƴŘ ŘƛƎƛǘŀƭ ƳǳƭǘƛƳŜǘŜǊ ŀǊŜ ƭƛƴƪŜŘ ƛƴ ǎŜǊƛŜǎΦ  

 

 

 

 

 

 

 

 
 

/ǳǊǊŜƴǘ /ŀƭƛōǊŀǘƛƻƴΥ 
¢ƘŜ ƳƻŘǳƭŜ ŀƴŘ ŘƛƎƛǘŀƭ ƳǳƭǘƛƳŜǘŜǊ ŀǊŜ ƭƛƴƪŜŘ ƛƴ ǇŀǊŀƭƭŜƭΦ  

 

 

 

 

 

 

 

  

/ŀƭƛōǊŀǘƛƻƴ κ wǳƴ 
aƻŘŜ 

wǳƴ κ /ŀƭƛōǊŀǘƛƻƴ 
 

5ƛƎƛǘŀƭ 
aǳƭǘƛƳŜǘŜǊ 

±ƛƴȄ 

!Db5 

± 

LƛƴȄ 

!Db5 
! 

5ƛƎƛǘŀƭ 
aǳƭǘƛƳŜǘŜǊ 
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/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πто π 
 

 
 

{ǘŜǇпΥ Lƴ ǘƘŜ {Ŝǘ hǳǘǇǳǘ ŦƛŜƭŘΣ ŜƴǘŜǊ ŀ ƳŀȄƛƳǳƳ ǾƻƭǘŀƎŜ όƻǊ ŎǳǊǊŜƴǘύ ǾŀƭǳŜ ƛƴ 9ƴƎƛƴŜŜǊƛƴƎ ŦƻǊƳŀǘ 

ŀƴŘ ŎƭƛŎƪ ǘƘŜ {Ŝǘ ōǳǘǘƻƴΦ !ƭǎƻΣ ŎƘŜŎƪ ǘƘŜ ƻǳǘǇǳǘ ǾŀƭǳŜ ǳǎƛƴƎ ŀ ŘƛƎƛǘŀƭ ƳǳƭǘƛƳŜǘŜǊΦ /ƭƛŎƪ ǘƘŜ 

/ŀƭƛōǊŀǘƛƻƴ !ǇǇƭȅ ōǳǘǘƻƴ ǘƻ ǇŜǊŦƻǊƳ ǘƘŜ ŎŀƭƛōǊŀǘƛƻƴΦ 
 

¢ȅǇŜ Ҍмл± Ҍр± пƳ! нлƳ! 

CǳƭƭπǎŎŀƭŜ wŀƴƎŜ ффлл Ϥ фффл пфлл Ϥ пффл сфлл Ϥ тмлл муулл Ϥ муфлл 

bƻǘŜΥ ¢ƘŜ ƻǳǘǇǳǘ ǾƻƭǘŀƎŜ όƻǊ ŎǳǊǊŜƴǘύ Ƴǳǎǘ ōŜ ǾŜǊȅ ŎƭƻǎŜ ǘƻ ǘƘŜ ŦǳƭƭπǎŎŀƭŜ ǾŀƭǳŜΦ  

 

CƻǊ ŜȄŀƳǇƭŜΣ ǿƘŜƴ ŎŀƭƛōǊŀǘƛƴƎ ŀ мл ± ƻǳǘǇǳǘΣ ǘƘŜ ƻǳǘǇǳǘ ǎƘƻǳƭŘ ōŜ ōŜǘǿŜŜƴ ффлл ŀƴŘ 
фффлΦ LŦ ǘƘŜ ŘƛƎƛǘŀƭ ƳǳƭǘƛƳŜǘŜǊ ŘƛǎǇƭŀȅǎ άмлΦломр±έ ǿƘƛƭŜ ǘƘŜ ƻǳǘǇǳǘ ƛǎ ǎŜǘ ǘƻ ффллΣ ǘƘŜ 
ǳǎŜǊ Ŏŀƴ ƭƻǿŜǊ ǘƘŜ ƻǳǘǇǳǘ ǘƻ ǘƘŜ ǾŀƭǳŜ όффслύ ǘƘŀǘ ƛǎ ŎƭƻǎŜǎǘ ǘƻ ǘƘŜ мл ± ǎƘƻǿƴ ƻƴ ǘƘŜ 
ŘƛƎƛǘŀƭ ƳǳƭǘƛƳŜǘŜǊΦ !ŦǘŜǊǿŀǊŘΣ ŎƭƛŎƪ ǘƘŜ /ŀƭƛōǊŀǘƛƻƴ !ǇǇƭȅ ōǳǘǘƻƴΦ  

 

 

 

 

 
 

 

{ǘŜǇрΥ !ŦǘŜǊ ŎƻƳǇƭŜǘƛƴƎ ǘƘŜ ŎŀƭƛōǊŀǘƛƻƴΣ ŎƭƛŎƪ ǘƘŜ άwǳƴ aƻŘŜέ ōǳǘǘƻƴ ǘƻ ōŀŎƪ ǘƻ ǘƘŜ wǳƴ ƳƻŘŜΦ  

 

bƻǘŜΥ ¢ƘŜ ǳǎŜǊ Ŏŀƴ ŎƭƛŎƪ ǘƘŜ wŜǎǘƻǊŜ 5ŜŦŀǳƭǘǎ ōǳǘǘƻƴ ƻƴ ǘƘŜ bŜǘǿƻǊƪ ǇŀƎŜ ǘƻ ǊŜǎǘƻǊŜ ǘƘŜ ǎŜǘǘƛƴƎǎ 

ǘƻ ǘƘŜ ŦŀŎǘƻǊȅ ŘŜŦŀǳƭǘǎΦ 

  

м
Φ 

н
Φ 

о
Φ 
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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 

aƛƴπǎǿƛǘŎƘƛƴƎ ǘƛƳŜ ƻŦ 5hΣ ŀƴŘ !ǳǘƻπƻŦŦ ¢ƛƳŜ ƻŦ 5h ŦƻǊ ǘƘŜ 9¢πннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜΣ ŜŀŎƘ ƻŦ ǿƘƛŎƘ 

ǿƛƭƭ ōŜ ŘŜǎŎǊƛōŜŘ ƛƴ ƳƻǊŜ ŘŜǘŀƛƭ ōŜƭƻǿΦ 

 

 

4.5.1 5Lh {ȅƴŎƘǊƻƴƛȊŀǘƛƻƴ 
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¢ƘŜ ǘŀōƭŜ ŘŜǎŎǊƛōŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ Ϧ5Lh {ȅƴŎƘǊƻƴƛȊŀǘƛƻƴϦ ǎŜŎǘƛƻƴΦ 

LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ 

{ȅƴŎƘǊƻƴƻǳǎ 5Lh ό[ƻŎŀƭ aƛǊǊƻǊύ 

Note: When using this feature with (P)ET-2254(P) or (P)ET-2252, the user must first configure 

the Low 8-bit as DI0 to DI7 and the High 8-bit as 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 activation in the Digital Input 
function. When the specified DI state changes from OFF to ON, the 
corresponding DO will be set to ON. 

CŀƭƭƛƴƎ !ŎǘƛǾŜ ό5h Ґ hbύ 
This parameter is used to enable falling activation in the Digital Input 
function. When the specified DI state changes from ON to OFF, the 
corresponding DO will be set to ON. 

!ŘŘƛǘƛƻƴŀƭ /ƻƴǘǊƻƭǎ 

aƛƴπ{ǿƛǘŎƘ ¢ƛƳŜ ƻŦ 5h 

όл ǘƻ сррор {ŜŎƻƴŘǎύ 

¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǳǎŜŘ ǘƻ ǎŜǘ ǘƘŜ minimum switching time between 
the ON and OFF states of the Digital Output. This protects some 

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

!ǳǘƻπƻŦŦ ¢ƛƳŜ ƻŦ 5h 
όл ǘƻ сррор {ŜŎƻƴŘǎύ 

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

¦ǇŘŀǘŜ {ŜǘǘƛƴƎǎ /ƭƛŎƪ ǘƘƛǎ ōǳǘǘƻƴ ǘƻ ǎŀǾŜ ǘƘŜ ŎƘŀƴƎŜǎ 
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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¢πннлл 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 ǘƘŜ 9¢πннслκннсмκннсу ƳƻŘǳƭŜ όƛΦŜΦΣ ƳƻŘǳƭŜǎ ǿƛǘƘ ǊŜƭŀȅ ŦǳƴŎǘƛƻƴǎύ ƛǎ ƴƻǘ 

ǳǎŜŘ ŦƻǊ ŜȄǘŜƴŘŜŘ ǇŜǊƛƻŘǎΦ 

 

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 the 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 ŎƘŀƴƎŜǎΦ 
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4.7 tŀƛǊ /ƻƴƴŜŎǘƛƻƴ 

 

 

 

 

hƴ ǘƘŜ tŀƛǊ ǇŀƎŜΣ ǿƛǘƘƛƴ ǘƘŜ tŀƛǊ /ƻƴƴŜŎǘƛƻƴ {ŜǘǘƛƴƎǎ ǎŜŎǘƛƻƴΣ ǳǎŜǊǎ Ŏŀƴ ŜƴŀōƭŜ ŀƴŘ ŎƻƴŦƛƎǳǊŜ ǘƘŜ 

Lκh ǇŀƛǊπŎƻƴƴŜŎǘƛƻƴ ŦǳƴŎǘƛƻƴ ƻŦ ǘƘŜ ƳƻŘǳƭŜ ǳǎƛƴƎ aƻŘōǳǎ ¢/tΦ ¢Ƙƛǎ ŀƭƭƻǿǎ ŦƻǊ ǘƘŜ ŜǎǘŀōƭƛǎƘƳŜƴǘ 

ƻŦ ƭƻƎƛŎ ŎƻƴƴŜŎǘƛƻƴǎ ōŜǘǿŜŜƴ [ƻŎŀƭ ŀƴŘ ǊŜƳƻǘŜ LκhΣ ŀǎ ŜȄǇƭŀƛƴŜŘ ōŜƭƻǿΦ 

 

 

4.7.1 Lκh tŀƛǊπ/ƻƴƴŜŎǘƛƻƴ {ŜǘǘƛƴƎǎ 

bƻǘŜΥ ¢ƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ǇŀƎŜ ǾŀǊƛŜǎ ōŀǎŜŘ ƻƴ ǘƘŜ Lκh ǘȅǇŜΦ 

 

 
 
 
 
 
 
 
 
 
 
 
¢ƘŜ ŀƴŀƭƻƎ ƛƴǇǳǘ ό!Lύ ƳƻŘǳƭŜǎ ƻƴƭȅ ǎǳǇǇƻǊǘ ǘƘŜ tǳǎƘ ƳƻŘŜ ό[ƻŎŀƭ !L ǘƻ wŜƳƻǘŜ !hύΦ 
 
 
 
 
 
 
 
 
 
 
 
 
 
¢ƘŜ ŀƴŀƭƻƎ ƻǳǘǇǳǘ ό!hύ ƳƻŘǳƭŜǎ ƻƴƭȅ ǎǳǇǇƻǊǘ ǘƘŜ tǳƭƭ ƳƻŘŜ όwŜƳƻǘŜ !L ǘƻ [ƻŎŀƭ !hύΦ 
 
  

9ΦƎΦΣ 9¢πннмт/L 

9ΦƎΦΣ 9¢πнннпκну 
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¢ƘŜ ǘŀōƭŜ ŘŜǎŎǊƛōŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ ϦLκh tŀƛǊπ/ƻƴƴŜŎǘƛƻƴ {ŜǘǘƛƴƎǎϦ ǎŜŎǘƛƻƴΦ 
 

LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ 5ŜŦŀǳƭǘǎ 

9ƴŀōƭŜ aƻŘŜ 

Used to enable or disable the Client (Master) function and select 
either PULL or PUSH mode. 
PULL Mode: 
To read the remote AI (or DI) and write to the local AO (or DO).  
PUSH Mode: 
To read the local AI (or DI) and write to the remote AO (or DO). 

5ƛǎŀōƭŜ 

wŜƳƻǘŜ Lt 
Used to set the IP address or the hostname of the remote module. 
Before entering the Host Name, ensure that the correct DNS has 
been set on the Network page. 

л 

wŜƳƻǘŜ tƻǊǘ 
Used to set the TCP port number of the remote device.  
The valid range is л π сррорΦ 

рлн 

bŜǘ L5 
Used to set the Modbus Net ID of the remote device.  
The valid range is м π нптΦ 

м 

 

 

5Lκ5h aƻŘǳƭŜ 
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LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ 5ŜŦŀǳƭǘǎ 

{Ŏŀƴ ¢ƛƳŜ 

In "PULL" mode, the module will update its I/O data based on 

the specified scan time. 
 

In άt¦{Iέ mode, If the local DI/AI changes, the module will 

immediately update the remote DO/AO. Furthermore, even if 

the local DI/AI remains unchanged throughout the scan time, the 

module will still update the remote DO/AO. 

 

The valid range is 1000 to 42949672965 (ms) 

1000 ms 

AIO 

 

!L /ƻǳƴǘ Used to specify how many AI/AO channels are mapped.  0 

!L !ŘŘǊŜǎǎ Used to specify the start address ƻŦ ǘƘŜ ŀƴŀƭƻƎ ƛƴǇǳǘΦ  0 

!h !ŘŘǊŜǎǎ Used to specify the start address ƻŦ ǘƘŜ ŀƴŀƭƻƎ ƻǳǘǇǳǘΦ 0 

DIO 

 

Lh /ƻǳƴǘ  Used to specify how many DI/DO channels are mapped. 0 

[ƻŎŀƭ Lh 
!ŘŘǊŜǎǎ 

Used to select the DI or DO type for the Local site and to enter 

the starting address. 
 

{ƘŀǊŜŘ ƳŜƳƻǊȅ ƛǎ ƻƴƭȅ ŀǾŀƛƭŀōƭŜ ŦƻǊ 5Lh ǎŜǊƛŜǎ ƳƻŘǳƭŜǎΥ 
 ¢ƘŜ 5Lh ό.ƛǘύ ŀŘŘǊŜǎǎ ǊŀƴƎŜǎ ŦǊƻƳ оллл ǘƻ тлфп 
 ¢ƘŜ !Lh όwŜƎƛǎǘŜǊύ ŀŘŘǊŜǎǎ ǊŀƴƎŜǎ ŦǊƻƳ оллл ǘƻ онрп 
 

DI, DO, AI, and AO data share a common memory block. If 

different types of I/O data are written to the same address, all 

data will overwrite each other. For more information, refer to 

Section 5.5 Shared Memory. 

0 

wŜƳƻǘŜ Lh 
!ŘŘǊŜǎǎ 

Used to select the DI or DO type for the Remote site and to 

enter the starting address. 
0 

bŜǘǿƻǊƪ tǊƻǘƻŎƻƭ 
ό¢/tκ¦5tύ 

Used to set the type of Modbus protocol to be used and can be 

¢/tǾпκ¢/tǾс ƻǊ ¦5tǾпκ ¦5tǾс 
¢/tǾп 

Submit Click this button to save the changes. 
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4.8 CƛƭǘŜǊ 

 

 

 

 

 

¢ƘŜ CƛƭǘŜǊ {ŜǘǘƛƴƎǎ ǎŜŎǘƛƻƴ ƻƴ ǘƘŜ CƛƭǘŜǊ ǇŀƎŜ ŀƭƭƻǿǎ ȅƻǳ ǘƻ ŎƻƴŦƛƎǳǊŜ ǘƘŜ Lt CƛƭǘŜǊ ƭƛǎǘ ŦƻǊ ǘƘŜ 9¢π

ннлл ǎŜǊƛŜǎ ƳƻŘǳƭŜΣ ǿƘƛŎƘ ǿƛƭƭ ōŜ ŘŜǎŎǊƛōŜŘ ƛƴ ƳƻǊŜ ŘŜǘŀƛƭ ōŜƭƻǿΦ 

 

 

4.8.1 CƛƭǘŜǊ {ŜǘǘƛƴƎǎ 

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

ǎŜǊƛŜǎ ƳƻŘǳƭŜΦ hƴƭȅ /ƭƛŜƴǘǎ ǿƘƻǎŜ Lt ŀŘŘǊŜǎǎ ƛǎ ǎǇŜŎƛŦƛŜŘ ƛƴ ǘƘŜ ƭƛǎǘ ǿƛƭƭ ōŜ ŀōƭŜ ǘƻ ŀŎŎŜǎǎ ǘƘŜ 9¢π

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 

Ltм Ϥ Ltр 
9ƴǘŜǊ ǘƘŜ ŀŎŎŜǎǎƛōƭŜ Lt ŀŘŘǊŜǎǎ όLtǾп ƻǊ LtǾсύΦ bƻǘŜ ǘƘŀǘ ǊŜƳŜƳōŜǊ ǘƻ 
ŜƴǘŜǊ ǘƘŜ Lt ŀŘŘǊŜǎǎ ƻŦ ǘƘŜ t/ ǳǎŜŘ ǘƻ ŎƻƴŦƛƎǳǊŜ ǘƘŜ ƳƻŘǳƭŜΦ 

9ƴŀōƭŜ Lt CƛƭǘŜǊ /ƘŜŎƪ ǘƘŜ ƛǘŜƳ ǘƻ ŜƴŀōƭŜ ǘƘŜ ŦǳƴŎǘƛƻƴ ό5ŜŦŀǳƭǘǎΥ 5ƛǎŀōƭŜŘύΦ 

¦ǇŘŀǘŜ {ŜǘǘƛƴƎǎ /ƭƛŎƪ ǘƘƛǎ ōǳǘǘƻƴ ǘƻ ǎŀǾŜ ǘƘŜ ŎƘŀƴƎŜǎΦ 

  



9¢πннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

 

/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πум π 
 

4.9 aƻƴƛǘƻǊ 

 

 

 

 

 

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

ƳƻŘǳƭŜ ƛƴ 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 ǳǎŜŘ 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 ƭƻƎƛƴ ƘƻǎǘƴŀƳŜΦ 
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/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πун π 
 

4.10 /ƘŀƴƎŜ tŀǎǎǿƻǊŘ 

 

 

 

 

 

 

¢ƘŜ tŀǎǎǿƻǊŘ ǇŀƎŜ ŀƭƭƻǿǎ ȅƻǳ ǘƻ ŎƘŀƴƎŜ ǘƘŜ ǇŀǎǎǿƻǊŘ ǘƘŀǘ ǳǎŜŘ ǘƻ ƭƻƎ ƛƴ ǘƻ 9¢πннллΣ Ŧƻƭƭƻǿ ǘƘŜ 

ǎǘŜǇǎΦ 

 

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

ǇŀǎǎǿƻǊŘΣ ŜƴǘŜǊ ǘƘŜ ŘŜŦŀǳƭǘ ǇŀǎǎǿƻǊŘ ά!ŘƳƛƴέΦ 

{ǘŜǇ нΥ 9ƴǘŜǊ ŀ ƴŜǿ ǇŀǎǎǿƻǊŘ ƛƴ ǘƘŜ άbŜǿ ǇŀǎǎǿƻǊŘέ ŦƛŜƭŘΦ 

όǇƭŜŀǎŜ ŜƴǘŜǊ м ǘƻ мн ŘƛƎƛǘǎ ƻŦ ƴǳƳōŜǊǎ ƻǊ ŎƘŀǊŀŎǘŜǊǎύΦ  

{ǘŜǇ оΥ wŜπŜƴǘŜǊ ǘƘŜ ƴŜǿ ǇŀǎǎǿƻǊŘ ƛƴ ǘƘŜ ά/ƻƴŦƛǊƳ ƴŜǿ ǇŀǎǎǿƻǊŘέ ŦƛŜƭŘΦ 

{ǘŜǇ пΥ /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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4.11 [ƻƎƻǳǘ 

 
 
 
 
 
 

 

/ƭƛŎƪƛƴƎ ǘƘŜ [ƻƎƻǳǘ ǘŀō ǿƛƭƭ ƛƳƳŜŘƛŀǘŜƭȅ ƭƻƎ ƻǳǘ ŦǊƻƳ ǘƘŜ ǎȅǎǘŜƳ ŀƴŘ ǊŜǘǳǊƴ ǘƻ ǘƘŜ ƭƻƎƛƴ ǇŀƎŜΦ 
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4.12 av¢¢ 

 

 

 

 

 

 

 

 
 

 

¢ƘŜ av¢¢ ŀǊŎƘƛǘŜŎǘǳǊŜ Ƴŀƛƴƭȅ Ŏƻƴǎƛǎǘǎ ƻŦ ŀ ǎŜǊǾŜǊ ό.ǊƻƪŜǊύ ŀƴŘ ŎƭƛŜƴǘǎ ό/ƭƛŜƴǘǎύΦ 9ŀŎƘ av¢¢ /ƭƛŜƴǘ 

ǊŜǉǳƛǊŜǎ ŀ ǳƴƛǉǳŜ ƛŘŜƴǘƛŦƛŜǊΣ ŀƴŘ ǘƘŜ av¢¢ .ǊƻƪŜǊ ƛŘŜƴǘƛŦƛŜǎ ǳǎŜǊǎ ōŀǎŜŘ ƻƴ ǘƘŜǎŜ ƛŘŜƴǘƛŦƛŜǊǎ ŀƴŘ 

ǊŜŎƻǊŘǎ ǘƘŜƛǊ ǎǘŀǘǳǎΣ ǎǳŎƘ ŀǎ ǎǳōǎŎǊƛōŜŘ ǘƻǇƛŎǎ ŀƴŘ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǉǳŀƭƛǘȅΦ /ƭƛŎƪƛƴƎ ƻƴ ǘƘŜ av¢¢ 

ǘŀō ƻǇŜƴǎ ǘƘŜ av¢¢ ǎŜǘǘƛƴƎǎ ǇŀƎŜΦ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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

ƪƴƻǿ ǘƘŜ Lt ŀŘŘǊŜǎǎ ƻŦ ǘƘŜ .ǊƻƪŜǊΦ ¢ƘŜ tǳōƭƛǎƘŜǊ ƛǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǎŜƴŘƛƴƎ ǘƻǇƛŎ ƳŜǎǎŀƎŜǎΣ ǿƘƛƭŜ 

ǘƘŜ {ǳōǎŎǊƛōŜǊ ƛǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǊŜŎŜƛǾƛƴƎ ƴŜǿ ƳŜǎǎŀƎŜǎ ŦǊƻƳ 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 
 

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 ƴƻǊ ǘƘŜ {ǳōǎŎǊƛōŜǊ ƴŜŜŘǎ ǘƻ ƪƴƻǿ ǘƘŜ ǎǘŀǘǳǎ ƻŦ ǘƘŜ ƻǘƘŜǊΦ  

  

!Lh aƻŘǳƭŜ 

5Lκ5h aƻŘǳƭŜ 



9¢πннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

 

/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πур π 
 

4.12.1 /ƻƴƴŜŎǘƛǾƛǘȅ {ŜǘǘƛƴƎǎ 

 

 

 

 

 

 

 

 

 

 

 

 

¢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 
{Ŝǘ ǘƘŜ Lt ŀŘŘǊŜǎǎ ƻǊ IƻǎǘƴŀƳŜ ƻŦ ǘƘŜ t/ ǿƘŜǊŜ ǘƘŜ av¢¢ ōǊƻƪŜǊ 

ƛǎ ƛƴǎǘŀƭƭŜŘΦ ό 9ΦƎΦΣ ōǊƻƪŜǊΦŜƳǉȄΦƛƻ ƻǊ ōǊƻƪŜǊΦƘƛǾŜƳǉΦŎƻƳ ύ 
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¢πннлл ƳƻŘǳƭŜ ǘƻ 

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

ƛǎ р ǘƻ срллл ǎŜŎƻƴŘǎ 

млόǎύ 
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/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πус π 
 

 

 

YŜŜǇ !ƭƛǾŜ 

LƴǘŜǊǾŀƭ 

¢ƘŜ ƪŜŜǇπŀƭƛǾŜ 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 ǘƘŜ ŎƘŀƴƎŜǎΦ 
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/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πут π 
 

4.12.2 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¢πннлл ƳƻŘǳƭŜ ǇŜǊƛƻŘƛŎŀƭƭȅ 

ǇǳōƭƛǎƘŜǎ ŘŀǘŀΦ ¢ƘŜ ǾŀƭƛŘ ǊŀƴƎŜ ƛǎ млл ǘƻ нмптпуоллл 

ƳƛƭƭƛǎŜŎƻƴŘǎ ƛƴ ƛƴǘŜǊǾŀƭǎ ƻŦ мл ƳƛƭƭƛǎŜŎƻƴŘǎΦ 

флллόƳǎύ 

!ƭƭ LƴŦƻǊƳŀǘƛƻƴ 

9ƴŀōƭŜ 

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

ŦǳƴŎǘƛƻƴΦ !ƭƭ LƴŦƻǊƳŀǘƛƻƴ ŀŘƻǇǘǎ tŜǊƛƻŘƛŎ tǳōƭƛǎƘΣ ǿƘƛŎƘ 

ƛƴŎƭǳŘŜǎ ǘƘŜ aƻŘǳƭŜ bŀƳŜΣ ǘƘŜ a!/ ŀŘŘǊŜǎǎΣ 5LΣ 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 
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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 π !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 ǘƘŜ ŎƘŀƴƎŜǎ 

 
 
 

4.12.3 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¢πннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

 

/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πуф π 
 

4.13 av¢¢π5h 

 

 

 

 

 

¢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 ƻƴ ǘƘƛǎ ǇŀƎŜΦ ̧ƻǳ Ŏŀƴ ǳǎŜ ŜƛǘƘŜǊ ŀ ǎƛƴƎƭŜπŎƘŀƴƴŜƭ ό5hлΦΦΦύ ƻǊ ƳǳƭǘƛǇƭŜ 

ŎƘŀƴƴŜƭǎ ό![[ύ ǘƻ ǇǊƻŎŜǎǎ ǘƘŜ ¢ƻǇƛŎ ƻǇŜǊŀǘƛƻƴǎΦ aǳƭǘƛπŎƘŀƴƴŜƭ ƻǇŜǊŀǘƛƻƴ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘ 

ōŜŎŀǳǎŜ ƛǘ Ŏŀƴ ƘŜƭǇ ǊŜŘǳŎŜ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ƴŜǘǿƻǊƪ ǘǊŀŦŦƛŎΦ 

 

Lƴ ǎƛƴƎƭŜπŎƘŀƴƴŜƭ ƻǇŜǊŀǘƛƻƴΣ ǘƘŜ ǾŀƭǳŜǎ л ŀƴŘ м ŎƻǊǊŜǎǇƻƴŘ ǘƻ ǘƘŜ hCC ŀƴŘ hb ǎŜǘǘƛƴƎǎΣ 

ǊŜǎǇŜŎǘƛǾŜƭȅΦ Lƴ ƳǳƭǘƛπŎƘŀƴƴŜƭ 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¢πннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

 

/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πфл π 
 

4.13.1  av¢¢ ς 5ƛƎƛǘŀƭ hǳǘǇǳǘǎ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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

LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ 5ŜŦŀǳƭǘǎ 

tƻǿŜǊπƻƴ tǳōƭƛǎƘ 

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

tƻǿŜǊŜŘπƻƴΦ /ƘŜŎƪ ǘƘŜ ōƻȄ ǘƻ ŜƴŀōƭŜ ŀƴŘ ǳƴŎƘŜŎƪ ƛǘ ǘƻ 

ŘƛǎŀōƭŜ ǘƘŜ ŦǳƴŎǘƛƻƴ  

5ƛǎŀōƭŜŘ  

{ǳōǎŎǊƛōŜ 

¢ƘŜ 5h ǎǘŀǘŜǎ ŘŜǇŜƴŘ ƻƴ ǘƘŜ ǳǇŘŀǘƛƴƎ ƳŜǎǎŀƎŜ ƻŦ ǘƘŜ 

ŎƻǊǊŜǎǇƻƴŘƛƴƎ ¢ƻǇƛŎΦ /ƘŜŎƪ ǘƘŜ ōƻȄ ǘƻ ŜƴŀōƭŜ ŀƴŘ ǳƴŎƘŜŎƪ ƛǘ 

ǘƻ ŘƛǎŀōƭŜ ǘƘŜ ŦǳƴŎǘƛƻƴ 

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 ŎƘŀƴƎŜǎΦ 
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/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πфм π 
 

4.13.2  wŜŀŘōŀŎƪǎ ƻŦ ǘƘŜ 5ƛƎƛǘŀƭ hǳǘǇǳǘǎ 

 

 

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

LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ 5ŜŦŀǳƭǘ ±ŀƭǳŜ 

{ǘŀǘŜπ/ƘŀƴƎŜ 
tǳōƭƛǎƘ 

tǳōƭƛǎƘ ǘƘŜ ƳŜǎǎŀƎŜ ǿƘŜƴ 5h ǎǘŀǘǳǎ ŎƘŀƴƎŜǎΦ tƭŜŀǎŜ ǎŜƭŜŎǘ 

ǘƘŜ ōƻȄ ǘƻ ŜƴŀōƭŜ ǘƘƛǎ ŦǳƴŎǘƛƻƴ ƻǊ ǳƴǎŜƭŜŎǘ ǘƻ ŘƛǎŀōƭŜ ƛǘΦ 
5ƛǎŀōƭŜŘ  

tŜǊƛƻŘƛŎ tǳōƭƛǎƘ 

tǳōƭƛǎƘ ǘƘŜ 5h ǎǘŀǘǳǎ ǇŜǊƛƻŘƛŎŀƭƭȅ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ /ȅŎƭŜ 

ǎŜǘǘƛƴƎǎΦ tƭŜŀǎŜ ǎŜƭŜŎǘ ǘƘŜ ōƻȄ ǘƻ ŜƴŀōƭŜ ǘƘƛǎ ŦǳƴŎǘƛƻƴ ƻǊ 

ǳƴǎŜƭŜŎǘ ǘƻ ŘƛǎŀōƭŜ ƛǘΦ 

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 ŎƘŀƴƎŜǎΦ 
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/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πфн π 
 

4.14 av¢¢π5L 

 

 

 

 

 

¢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 ǎƛƴƎƭŜπŎƘŀƴƴŜƭ ό5LлΦΦΦύ ƻǊ ƳǳƭǘƛǇƭŜπŎƘŀƴƴŜƭǎ ό![[ύ ǘƻ 

ǇǊƻŎŜǎǎ ǘƘŜ ¢ƻǇƛŎ ƻǇŜǊŀǘƛƻƴǎΦ aǳƭǘƛπŎƘŀƴƴŜƭ ƻǇŜǊŀǘƛƻƴ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘ ōŜŎŀǳǎŜ ƛǘ Ŏŀƴ ƘŜƭǇ 

ǊŜŘǳŎŜ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ƴŜǘǿƻǊƪ ǘǊŀŦŦƛŎΦ 

 

Lƴ ǎƛƴƎƭŜπŎƘŀƴƴŜƭ ƻǇŜǊŀǘƛƻƴΣ ǘƘŜ ǾŀƭǳŜǎ л ŀƴŘ м ŎƻǊǊŜǎǇƻƴŘ ǘƻ ǘƘŜ hCC ŀƴŘ hb ǎŜǘǘƛƴƎǎΣ 

ǊŜǎǇŜŎǘƛǾŜƭȅΦ Lƴ ƳǳƭǘƛπŎƘŀƴƴŜƭ 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¢πннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

 

/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πфо π 
 

4.14.1  av¢¢ ς 5ƛƎƛǘŀƭ LƴǇǳǘǎ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

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

LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ 5ŜŦŀǳƭǘ ±ŀƭǳŜ 

{ǘŀǘŜπ/ƘŀƴƎŜ 
tǳōƭƛǎƘ 

tǳōƭƛǎƘ ǘƘŜ ƳŜǎǎŀƎŜ ǿƘŜƴ 5L ǎǘŀǘǳǎ ŎƘŀƴƎŜǎΦ tƭŜŀǎŜ ǎŜƭŜŎǘ 

ǘƘŜ ōƻȄ ǘƻ ŜƴŀōƭŜ ǘƘƛǎ ŦǳƴŎǘƛƻƴ ƻǊ ǳƴǎŜƭŜŎǘ ǘƻ ŘƛǎŀōƭŜ ƛǘΦ 
5ƛǎŀōƭŜŘ  

tŜǊƛƻŘƛŎ tǳōƭƛǎƘ 

tǳōƭƛǎƘ ǘƘŜ 5L ǎǘŀǘǳǎ ǇŜǊƛƻŘƛŎŀƭƭȅ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ /ȅŎƭŜ 

ǎŜǘǘƛƴƎǎΦ tƭŜŀǎŜ ǎŜƭŜŎǘ ǘƘŜ ōƻȄ ǘƻ ŜƴŀōƭŜ ǘƘƛǎ ŦǳƴŎǘƛƻƴ ƻǊ 

ǳƴǎŜƭŜŎǘ ǘƻ ŘƛǎŀōƭŜ ƛǘΦ 

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 ŎƘŀƴƎŜǎΦ 

 

  



9¢πннлл {ŜǊƛŜǎ 9ǘƘŜǊƴŜǘ Lκh aƻŘǳƭŜǎ 

 

/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πфп π 
 

4.15 av¢¢π!L 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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

LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ 5ŜŦŀǳƭǘǎ 

tŜǊƛƻŘƛŎ tǳōƭƛǎƘ 

¢ƻ ǇǳōƭƛǎƘ !L ǾŀƭǳŜǎ ǊŜƎǳƭŀǊƭȅ ōŀǎŜŘ ƻƴ ǘƘŜ /ȅŎƭŜ ǾŀƭǳŜ όǎŜŜ 

av¢¢ ς tǳōƭƛŎŀǘƛƻƴ {ŜǘǘƛƴƎǎύΦ /ƭƛŎƪ ǘƘŜ ōƻȄ ƻƴ ǘƘŜ ǘƻǇ ǎƛŘŜ ǘƻ 

ǎŜƭŜŎǘ ŀƭƭ ŎƘŀƴƴŜƭǎΤ ŎƭƛŎƪ ŀƎŀƛƴ ǘƻ ŘŜǎŜƭŜŎǘ ŀƭƭ ŎƘŀƴƴŜƭǎΦ 

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 ŎƘŀƴƎŜǎΦ 
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/ƻǇȅǊƛƎƘǘ ϭ нлно L/t 5!{ /hΦΣ [ǘŘΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ πфр π 
 

4.16 av¢¢ wŜŀƭƛȊŀǘƛƻƴ 

¢Ƙƛǎ ǎŜŎǘƛƻƴ ŘŜǎŎǊƛōŜŘ Ƙƻǿ ǘƻ ǳǎŜ ǘƘŜ ƻǇŜƴπǎƻǳǊŎŜ ǎƻŦǘǿŀǊŜ aƻǎǉǳƛǘǘƻ ŀƴŘ av¢¢· ǘƻ 

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

4.16.1 {Ŝǘ ǳǇ aƻǎǉǳƛǘǘƻ  

aƻǎǉǳƛǘǘƻ ƛǎ ŀƴ ƻǇŜƴπǎƻǳǊŎŜ ǎƻŦǘǿŀǊŜ ŀǇǇƭƛŎŀǘƛƻƴ ǘƘŀǘ ŀƭƭƻǿǎ ǳǎŜǊǎ ǘƻ ŎǊŜŀǘŜ ŀƴ av¢¢ .ǊƻƪŜǊ 

ŀƴŘ Ŏŀƴ ōŜ ƛƴǎǘŀƭƭŜŘ ƻƴ ²ƛƴŘƻǿǎΣ aŀŎ h{Σ [ƛƴǳȄΣ ŜǘŎΦ !ƭǘŜǊƴŀǘƛǾŜƭȅΣ ǘƘŜ ǳǎŜǊ Ŏŀƴ ǳǎŜ ŀƴ ƻƴƭƛƴŜ 

ōǊƻƪŜǊ ǎǳŎƘ ŀǎ ōǊƻƪŜǊΦŜƳǉȄΦƛƻ ƻǊ ōǊƻƪŜǊΦƘƛǾŜƳǉΦŎƻƳΦ 
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    ²Ƙȅ ŎŀƴΩǘ L ƻǇŜƴ άƳƻǎǉǳƛǘǘƻΦŜȄŜέ ƻǊ ǿƘȅ ŘƻŜǎ ƛǘ ŎǊŀǎƘΚ 

hƴŎŜ aƻǎǉǳƛǘǘƻ ƛƴǎǘŀƭƭŀǘƛƻƴ ƛǎ ŘƻƴŜΣ ǘƘŜ .ǊƻƪŜǊ ǎŜǊǾŜǊ ƛǎ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŀŎǘƛǾŀǘŜŘ ǳǇƻƴ ŎƻƳǇǳǘŜǊ 

ōƻƻǘπǳǇΦ ¢ƘǳǎΣ ƛŦ ȅƻǳ ǘǊȅ ǘƻ ŎƭƛŎƪ ƻƴ ǘƘŜ ϥƳƻǎǉǳƛǘǘƻΦŜȄŜϥ ŦƛƭŜ ŀƎŀƛƴΣ ƛǘϥǎ ŀƪƛƴ ǘƻ ŀǘǘŜƳǇǘƛƴƎ ǘƻ ŜƴŀōƭŜ 

ŀƴ ŀƭǊŜŀŘȅ ŀŎǘƛǾŜ ōǊƻƪŜǊ ǎŜǊǾŜǊΣ ǿƘƛŎƘ ǿƻǳƭŘ ǊŜǎǳƭǘ ƛƴ ǘƘŜ ŀŎǘƛƻƴ ōŜƛƴƎ ǇǊŜǾŜƴǘŜŘΦ 

 

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

{ŜǊǾƛŎŜǎ ŀǇǇƭƛŎŀǘƛƻƴΦ LŦ ƛǘ ƛǎ ƴƻǘ ƴŜŎŜǎǎŀǊȅ ǘƻ ǎŜǘ ƛǘΣ Ǝƻ ǘƻ {ǘŜǇ оΦ 

 

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 
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Lƴ ǘƘŜ {ŜǊǾƛŎŜǎ ǿƛƴŘƻǿΣ ƭƻŎŀǘŜ ǘƘŜ Ϧaƻǎǉǳƛǘǘƻ .ǊƻƪŜǊϦ ƛǘŜƳ ŀƴŘ ŘƻǳōƭŜπŎƭƛŎƪ ǘƘŜ ƴŀƳŜ ǘƻ ƻǇŜƴ 

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

ȅƻǳǊ ŎƘŀƴƎŜǎΦ 
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оΦм hǇŜƴ ǘƘŜ !ŘǾŀƴŎŜŘ {ŜǘǘƛƴƎǎ ǎŜŎǘƛƻƴ ƻŦ 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  
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