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wǳƎƎŜŘ 9ƳōŜŘŘŜŘ /ƻƳǇǳǘŜǊ 

LƴǘŜƭϯ !ǊǊƻǿ [ŀƪŜπ{ /ƻǊŜϰ ¦ƭǘǊŀ нлл{ {ŜǊƛŜǎ tǊƻŎŜǎǎƻǊǎΣ IƛƎƘ 

tŜǊŦƻǊƳŀƴŎŜ ŀƴŘ t/LŜ 9ȄǇŀƴŘŀōƭŜ wǳƎƎŜŘ 9ƳōŜŘŘŜŘ /ƻƳǇǳǘŜǊΣ 
{ǳǇǇƻǊǘƛƴƎ ǳǇ ǘƻ нȄ t/Lκt/LŜ 9ȄǇŀƴǎƛƻƴ /ŀǊŘǎ 
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5{πмрлл {ŜǊƛŜǎ μ ¦ǎŜǊ aŀƴǳŀƭ  н 

 
 

/ƻƴǘŜƴǘǎ 

tǊŜŦŀŎŜ.................................................................................................................................................. р 

wŜǾƛǎƛƻƴΧ ..................................................................................................................................... р 

/ƻǇȅǊƛƎƘǘ bƻǘƛŎŜ .......................................................................................................................... р 

!ŎƪƴƻǿƭŜŘƎŜƳŜƴǘ ....................................................................................................................... р 

5ƛǎŎƭŀƛƳŜǊ ..................................................................................................................................... р 

5ŜŎƭŀǊŀǘƛƻƴ ƻŦ /ƻƴŦƻǊƳƛǘȅ ............................................................................................................ р 

tǊƻŘǳŎǘ ²ŀǊǊŀƴǘȅ {ǘŀǘŜƳŜƴǘ ....................................................................................................... с 

¢ŜŎƘƴƛŎŀƭ {ǳǇǇƻǊǘ ŀƴŘ !ǎǎƛǎǘŀƴŎŜ ................................................................................................ т 

/ƻƴǾŜƴǘƛƻƴǎ ¦ǎŜŘ ƛƴ ǘƘƛǎ aŀƴǳŀƭ ................................................................................................ т 

{ŀŦŜǘȅ tǊŜŎŀǳǘƛƻƴǎ ........................................................................................................................ у 

hǊŘŜǊƛƴƎ LƴŦƻǊƳŀǘƛƻƴ ................................................................................................................... ф 

/ƘŀǇǘŜǊ м tǊƻŘǳŎǘ LƴǘǊƻŘǳŎǘƛƻƴ ......................................................................................................... мм 

мΦмΦ hǾŜǊǾƛŜǿ ............................................................................................................................. мн 

мΦнΦ {ǇŜŎƛŦƛŎŀǘƛƻƴǎ ...................................................................................................................... мп 

мΦоΦ 9ȄǘŜǊƴŀƭ [ŀȅƻǳǘ .................................................................................................................... му 

мΦоΦмΦ CǊƻƴǘ ......................................................................................................................... му 

мΦоΦнΦ wŜŀǊ .......................................................................................................................... мф 

мΦпΦ 5ƛƳŜƴǎƛƻƴǎ .......................................................................................................................... нл 

/ƘŀǇǘŜǊ н LƴǘǊƻŘǳŎǘƛƻƴ ǘƻ {ǿƛǘŎƘŜǎ ŀƴŘ /ƻƴƴŜŎǘƻǊǎ ......................................................................... нн 

нΦмΦ [ƻŎŀǘƛƻƴ ƻŦ {ǿƛǘŎƘŜǎ ŀƴŘ /ƻƴƴŜŎǘƻǊǎ ................................................................................. но 

нΦмΦмΦ ¢ƻǇ ±ƛŜǿ ................................................................................................................... но 

нΦмΦнΦ .ƻǘǘƻƳ ±ƛŜǿ............................................................................................................. нп 

нΦнΦ {ǿƛǘŎƘŜǎ ŀƴŘ /ƻƴƴŜŎǘƻǊǎ 5ŜŦƛƴƛǘƛƻƴ ................................................................................... нр 

нΦоΦ 5ŜŦƛƴƛǘƛƻƴ ƻŦ {ǿƛǘŎƘŜǎ ......................................................................................................... нс 

нΦпΦ 5ŜŦƛƴƛǘƛƻƴ ƻŦ /ƻƴƴŜŎǘƻǊǎ ..................................................................................................... ну 

нΦрΦ hǇǘƛƻƴŀƭ aƻŘǳƭŜΥ 5ŜŦƛƴƛǘƛƻƴ ƻŦ {ǿƛǘŎƘŜǎ ŀƴŘ /ƻƴƴŜŎǘƻǊǎ ................................................. ор 

нΦрΦмΦ /aLπнtрD[!bло ....................................................................................................... ор 

нΦрΦнΦ /aLπмлD·aмн[!bло ............................................................................................... ор 

нΦрΦоΦ /aLπaмн[!bлм ........................................................................................................ ос 

нΦрΦпΦ /aLπ·aмн[!bлм ...................................................................................................... ос 

нΦрΦрΦ /aLπ5Lhлн ................................................................................................................ от 

нΦрΦсΦ /aLπ/haлн .............................................................................................................. оу 

нΦрΦтΦ /aLπL/haлм ............................................................................................................. оф 

нΦрΦуΦ /CaπLDbмлм ............................................................................................................. пл 

/ƘŀǇǘŜǊ о {ȅǎǘŜƳ {ŜǘǳǇ ..................................................................................................................... пм 

оΦмΦ wŜƳƻǾƛƴƎ ¢ƻǇ /ƻǾŜǊ ............................................................................................................ пн 

оΦнΦ LƴǎǘŀƭƭƛƴƎ /t¦ ...................................................................................................................... пп 
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оΦоΦ LƴǎǘŀƭƭƛƴƎ {hπ5Laa ............................................................................................................. пт 

оΦпΦ LƴǎǘŀƭƭƛƴƎ aΦн YŜȅ . aƻŘǳƭŜ ............................................................................................... пф 

оΦпΦмΦ aΦн YŜȅ . ǘȅǇŜ олрн aƻŘǳƭŜ ................................................................................... пф 

оΦпΦнΦ aΦн YŜȅ . ǘȅǇŜ олпнκннпн aƻŘǳƭŜ ......................................................................... рл 

оΦпΦоΦ aΦн YŜȅ 9 ǘȅǇŜ ннол aƻŘǳƭŜ ................................................................................... рм 

оΦрΦ LƴǎǘŀƭƭƛƴƎ aΦн YŜȅ a aƻŘǳƭŜ .............................................................................................. ро 

оΦсΦ LƴǎǘŀƭƭƛƴƎ !ƴǘŜƴƴŀ ............................................................................................................... рп 

оΦтΦ LƴǎǘŀƭƭƛƴƎ !ƴǘŜƴƴŀ /ǳǘƻǳǘ ¦ƴƛǾŜǊǎŀƭ .ǊŀŎƪŜǘ όwŜŀǊύ ............................................................ рс 

оΦуΦ LƴǎǘŀƭƭƛƴƎ !ƴǘŜƴƴŀ /ǳǘƻǳǘ ¦ƴƛǾŜǊǎŀƭ .ǊŀŎƪŜǘ όCǊƻƴǘύ .......................................................... рт 

оΦфΦ LƴǎǘŀƭƭƛƴƎ {!¢! IŀǊŘ 5ǊƛǾŜ ƻƴ ¢ƻǇ {ƛŘŜ ................................................................................ ру 

оΦмлΦ LƴǎǘŀƭƭƛƴƎ wƛǎŜǊ /ŀǊŘ ........................................................................................................... рф 

оΦмлΦмΦ aŜǘƘƻŘ м ................................................................................................................ рф 

оΦмлΦнΦ aŜǘƘƻŘ н ................................................................................................................ со 

оΦммΦ !ǎǎŜƳōƭƛƴƎ ¢ƻǇ /ƻǾŜǊ ....................................................................................................... то 

оΦмнΦ LƴǎǘŀƭƭƛƴƎ {!¢! IŀǊŘ 5ǊƛǾŜǎ ƛƴ ǘƘŜ CǊƻƴǘ tŀƴŜƭ .................................................................. тр 

оΦмоΦ LƴǎǘŀƭƭƛƴƎ {La /ŀǊŘ ............................................................................................................ тт 

оΦмпΦ wŜǇƭŀŎƛƴƎ /ah{ .ŀǘǘŜǊȅ ................................................................................................... ту 

оΦмрΦ LƴǎǘŀƭƭƛƴƎ ²ŀƭƭ aƻǳƴǘ ........................................................................................................ ул 

оΦмсΦ /ƻƴƴŜŎǘƛƴƎ ǘƻ ǘƘŜ tƻǿŜǊ {ǳǇǇƭȅ ....................................................................................... ум 

оΦмтΦ LƴǎǘŀƭƭƛƴƎ /aL aƻŘǳƭŜǎ ..................................................................................................... уо 

оΦмтΦмΦ /aLπ[!bлмκ¦.млмн ............................................................................................... уо 

оΦмтΦнΦ /aLπнtрD[!bлоκ¦.млмн ...................................................................................... уп 

оΦмтΦоΦ /aLπмлD·aмн[!bлоκ¦.млот ............................................................................... ут 

оΦмтΦпΦ /aLπaмн[!bлмκ¦.млмл ....................................................................................... фм 

оΦмтΦрΦ /aLπ·aмн[!bлмκ¦.млол ..................................................................................... фо 

оΦмтΦсΦ /aLπмлD[!bлоκ¦.млну ........................................................................................ фс 

оΦмтΦтΦ /aLπ5Lhлнκ¦.млму ............................................................................................... фф 

оΦмтΦуΦ /aLπ/haлнκ¦.мллп ........................................................................................... млл 

оΦмтΦфΦ /aLπL/haлмκ¦.мллп .......................................................................................... млн 

оΦмуΦ LƴǎǘŀƭƭƛƴƎ /Ca aƻŘǳƭŜǎ ................................................................................................... млп 

оΦмуΦмΦ /Caπtƻ9ло aƻŘǳƭŜ ............................................................................................. млп 

оΦмуΦнΦ /CaπLDbмлм aƻŘǳƭŜ ........................................................................................... млт 

оΦмуΦоΦ /Caπ¢ta aƻŘǳƭŜ ................................................................................................ млу 

оΦмфΦ LƴǎǘŀƭƭƛƴƎ 9ȄǘŜǊƴŀƭ C!b .................................................................................................... ммл 

оΦнлΦ LƴǎǘŀƭƭƛƴƎ LƴǘŜǊƴŀƭ C!b όCƻǊ 5{πмрлн ƻƴƭȅύ ...................................................................... ммм 

/ƘŀǇǘŜǊ п .Lh{ {ŜǘǳǇ ....................................................................................................................... ммо 

пΦмΦ .Lh{ LƴǘǊƻŘǳŎǘƛƻƴ .............................................................................................................. ммп 

пΦнΦ aŀƛƴ {ŜǘǳǇ ........................................................................................................................ ммр 

пΦоΦ !ŘǾŀƴŎŜŘ {ŜǘǳǇ ................................................................................................................ ммс 
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пΦоΦмΦ /t¦ /ƻƴŦƛƎǳǊŀǘƛƻƴ .................................................................................................. ммс 

пΦоΦнΦ tƻǿŜǊ ϧ tŜǊŦƻǊƳŀƴŎŜ ............................................................................................ ммт 

пΦоΦоΦ {ȅǎǘŜƳ !ƎŜƴǘ ό{!ύ /ƻƴŦƛƎǳǊŀǘƛƻƴ ........................................................................... мму 

пΦоΦпΦ t/L9 /ƻƴŦƛƎǳǊŀǘƛƻƴ ................................................................................................. мнм 

пΦоΦрΦ t/IπLh /ƻƴŦƛƎǳǊŀǘƛƻƴ ............................................................................................. мнн 

пΦоΦсΦ t/IπC² /ƻƴŦƛƎǳǊŀǘƛƻƴ ........................................................................................... мнр 

пΦоΦтΦ ¢ǊǳǎǘŜŘ /ƻƳǇǳǘƛƴƎ ................................................................................................. мнс 

пΦоΦуΦ !/tL {ŜǘǘƛƴƎǎ .......................................................................................................... мнт 

пΦоΦфΦ Cумфсс {ǳǇŜǊ Lh /ƻƴŦƛƎǳǊŀǘƛƻƴ .............................................................................. мну 

пΦоΦмлΦ IŀǊŘǿŀǊŜ aƻƴƛǘƻǊ ............................................................................................... мнф 

пΦоΦммΦ {р w¢/ ²ŀƪŜ {ŜǘǘƛƴƎǎ ........................................................................................... мол 

пΦоΦмнΦ {ŜǊƛŀƭ tƻǊǘ /ƻƴǎƻƭŜ wŜŘƛǊŜŎǘƛƻƴ ............................................................................ мол 

пΦоΦмоΦ ¦{. /ƻƴŦƛƎǳǊŀǘƛƻƴ ................................................................................................ мом 

пΦоΦмпΦ bŜǘǿƻǊƪ {ǘŀŎƪ /ƻƴŦƛƎǳǊŀǘƛƻƴ ............................................................................... мом 

пΦоΦмрΦ b±aŜ /ƻƴŦƛƎǳǊŀǘƛƻƴ ............................................................................................ мон 

пΦпΦ {ŜŎǳǊƛǘȅ {ŜǘǳǇ ................................................................................................................... мон 

пΦрΦ .ƻƻǘ {ŜǘǳǇ ......................................................................................................................... моо 

пΦсΦ {ŀǾŜ ϧ 9Ȅƛǘ ......................................................................................................................... моп 

пΦтΦ a9.Ȅ ................................................................................................................................. мор 

/ƘŀǇǘŜǊ р tǊƻŘǳŎǘ !ǇǇƭƛŎŀǘƛƻƴ ......................................................................................................... моу 

рΦмΦ ²ƘŜǊŜ Ŏŀƴ L ŘƻǿƴƭƻŀŘ ŘǊƛǾŜǊǎΚ ........................................................................................ моф 

рΦнΦ ²ƘŜǊŜ Ŏŀƴ L ŦƛƴŘ ǘŜŎƘƴƛŎŀƭ ŘƻŎǳƳŜƴǘǎΚ............................................................................ моф 
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tǊŜŦŀŎŜ 

wŜǾƛǎƛƻƴ 

wŜǾƛǎƛƻƴ 5ŜǎŎǊƛǇǘƛƻƴ 5ŀǘŜ 

мΦлл CƛǊǎǘ wŜƭŜŀǎŜŘ нлнрκммκнр 

мΦлм !ŘŘŜŘ нtрD[!bΣ млD·aмн[!b нлнрκмнκлу 

мΦлн !ŘŘŜŘ ¦[ /ŜǊǘƛŦƛŎŀǘƛƻƴ нлнрκмнκмт 

мΦло !ŘŘŜŘ !ƴǘŜƴƴŀ /ǳǘƻǳǘ ¦ƴƛǾŜǊǎŀƭ .ǊŀŎƪŜǘ ό¦.млонύ нлнсκлмκлр 

   

   

   

   

/ƻǇȅǊƛƎƘǘ bƻǘƛŎŜ 

ϭ нлнр ōȅ /ƛƴŎƻȊŜ /ƻΦΣ [ǘŘΦ !ƭƭ ǊƛƎƘǘǎ ŀǊŜ ǊŜǎŜǊǾŜŘΦ bƻ ǇŀǊǘǎ ƻŦ ǘƘƛǎ Ƴŀƴǳŀƭ Ƴŀȅ ōŜ ŎƻǇƛŜŘΣ ƳƻŘƛŦƛŜŘΣ 

ƻǊ ǊŜǇǊƻŘǳŎŜŘ ƛƴ ŀƴȅ ŦƻǊƳ ƻǊ ōȅ ŀƴȅ ƳŜŀƴǎ ŦƻǊ ŎƻƳƳŜǊŎƛŀƭ ǳǎŜ ǿƛǘƘƻǳǘ ǘƘŜ ǇǊƛƻǊ ǿǊƛǘǘŜƴ ǇŜǊƳƛǎǎƛƻƴ 

ƻŦ /ƛƴŎƻȊŜ /ƻΦΣ [ǘŘΦ !ƭƭ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ǇǊƻǾƛŘŜŘ ƛƴ ǘƘƛǎ Ƴŀƴǳŀƭ ŀǊŜ ŦƻǊ ǊŜŦŜǊŜƴŎŜ ƻƴƭȅ 

ŀƴŘ ǊŜƳŀƛƴ ǎǳōƧŜŎǘ ǘƻ ŎƘŀƴƎŜ ǿƛǘƘƻǳǘ ǇǊƛƻǊ ƴƻǘƛŎŜΦ 

!ŎƪƴƻǿƭŜŘƎŜƳŜƴǘ 

/ƛƴŎƻȊŜ ƛǎ ŀ ǊŜƎƛǎǘŜǊŜŘ ǘǊŀŘŜƳŀǊƪ ƻŦ /ƛƴŎƻȊŜ /ƻΦΣ [ǘŘΦ !ƭƭ ǊŜƎƛǎǘŜǊŜŘ ǘǊŀŘŜƳŀǊƪǎ ŀƴŘ ǇǊƻŘǳŎǘ ƴŀƳŜǎ 

ƳŜƴǘƛƻƴŜŘ ƘŜǊŜƛƴ ŀǊŜ ǳǎŜŘ ŦƻǊ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ǇǳǊǇƻǎŜǎ ƻƴƭȅ ŀƴŘ Ƴŀȅ ōŜ ǘǊŀŘŜƳŀǊƪǎ ŀƴŘκƻǊ 

ǊŜƎƛǎǘŜǊŜŘ ǘǊŀŘŜƳŀǊƪǎ ƻŦ ǘƘŜƛǊ ǊŜǎǇŜŎǘƛǾŜ ƻǿƴŜǊǎΦ 

5ƛǎŎƭŀƛƳŜǊ 

¢Ƙƛǎ Ƴŀƴǳŀƭ ƛǎ ƛƴǘŜƴŘŜŘ ǘƻ ōŜ ǳǎŜŘ ŀǎ ŀ ǇǊŀŎǘƛŎŀƭ ŀƴŘ ƛƴŦƻǊƳŀǘƛǾŜ ƎǳƛŘŜ ƻƴƭȅ ŀƴŘ ƛǎ ǎǳōƧŜŎǘ ǘƻ ŎƘŀƴƎŜ 

ǿƛǘƘƻǳǘ ƴƻǘƛŎŜΦ Lǘ ŘƻŜǎ ƴƻǘ ǊŜǇǊŜǎŜƴǘ ŀ ŎƻƳƳƛǘƳŜƴǘ ƻƴ ǘƘŜ ǇŀǊǘ ƻŦ /ƛƴŎƻȊŜΦ ¢Ƙƛǎ ǇǊƻŘǳŎǘ ƳƛƎƘǘ 

ƛƴŎƭǳŘŜ ǳƴƛƴǘŜƴǘƛƻƴŀƭ ǘŜŎƘƴƛŎŀƭ ƻǊ ǘȅǇƻƎǊŀǇƘƛŎŀƭ ŜǊǊƻǊǎΦ /ƘŀƴƎŜǎ ŀǊŜ ǇŜǊƛƻŘƛŎŀƭƭȅ ƳŀŘŜ ǘƻ ǘƘŜ 

ƛƴŦƻǊƳŀǘƛƻƴ ƘŜǊŜƛƴ ǘƻ ŎƻǊǊŜŎǘ ǎǳŎƘ ŜǊǊƻǊǎΣ ŀƴŘ ǘƘŜǎŜ ŎƘŀƴƎŜǎ ŀǊŜ ƛƴŎƻǊǇƻǊŀǘŜŘ ƛƴǘƻ ƴŜǿ ŜŘƛǘƛƻƴǎ ƻŦ 

ǘƘŜ ǇǳōƭƛŎŀǘƛƻƴΦ 

5ŜŎƭŀǊŀǘƛƻƴ ƻŦ /ƻƴŦƻǊƳƛǘȅ 

C// 

¢Ƙƛǎ ŜǉǳƛǇƳŜƴǘ Ƙŀǎ ōŜŜƴ ǘŜǎǘŜŘ ŀƴŘ ŦƻǳƴŘ ǘƻ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ƭƛƳƛǘǎ ŦƻǊ ŀ /ƭŀǎǎ ! 

ŘƛƎƛǘŀƭ ŘŜǾƛŎŜΣ ǇǳǊǎǳŀƴǘ ǘƻ tŀǊǘ мр ƻŦ ǘƘŜ C// wǳƭŜǎΦ ¢ƘŜǎŜ ƭƛƳƛǘǎ ŀǊŜ ŘŜǎƛƎƴŜŘ ǘƻ 

ǇǊƻǾƛŘŜ ǊŜŀǎƻƴŀōƭŜ ǇǊƻǘŜŎǘƛƻƴ ŀƎŀƛƴǎǘ ƘŀǊƳŦǳƭ ƛƴǘŜǊŦŜǊŜƴŎŜ ǿƘŜƴ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ƛǎ 

ƻǇŜǊŀǘŜŘ ƛƴ ŀ ŎƻƳƳŜǊŎƛŀƭ ŜƴǾƛǊƻƴƳŜƴǘΦ ¢Ƙƛǎ ŜǉǳƛǇƳŜƴǘ ƎŜƴŜǊŀǘŜǎΣ ǳǎŜǎΣ ŀƴŘ Ŏŀƴ 

ǊŀŘƛŀǘŜ ǊŀŘƛƻ ŦǊŜǉǳŜƴŎȅ ŜƴŜǊƎȅ ŀƴŘΣ ƛŦ ƴƻǘ ƛƴǎǘŀƭƭŜŘ ŀƴŘ ǳǎŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ 



 

 
 

5{πмрлл {ŜǊƛŜǎ μ ¦ǎŜǊ aŀƴǳŀƭ  с 

 
 

ƛƴǎǘǊǳŎǘƛƻƴ ƳŀƴǳŀƭΣ Ƴŀȅ ŎŀǳǎŜ ƘŀǊƳŦǳƭ ƛƴǘŜǊŦŜǊŜƴŎŜ ǘƻ ǊŀŘƛƻ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎΦ 

hǇŜǊŀǘƛƻƴ ƻŦ ǘƘƛǎ ŜǉǳƛǇƳŜƴǘ ƛƴ ŀ ǊŜǎƛŘŜƴǘƛŀƭ ŀǊŜŀ ƛǎ ƭƛƪŜƭȅ ǘƻ ŎŀǳǎŜ ƘŀǊƳŦǳƭ 

ƛƴǘŜǊŦŜǊŜƴŎŜ ƛƴ ǿƘƛŎƘ ŎŀǎŜ ǘƘŜ ǳǎŜǊ ǿƛƭƭ ōŜ ǊŜǉǳƛǊŜŘ ǘƻ ŎƻǊǊŜŎǘ ǘƘŜ ƛƴǘŜǊŦŜǊŜƴŎŜ ŀǘ Ƙƛǎ 

ƻǿƴ ŜȄǇŜƴǎŜΦ 

/9 

¢ƘŜ ǇǊƻŘǳŎǘόǎύ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘƛǎ Ƴŀƴǳŀƭ ŎƻƳǇƭƛŜǎ ǿƛǘƘ ŀƭƭ ŀǇǇƭƛŎŀǘƛƻƴ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴ 

ό/9ύ ŘƛǊŜŎǘƛǾŜǎ ƛŦ ƛǘ Ƙŀǎ ŀ /9 ƳŀǊƪƛƴƎΦ CƻǊ ŎƻƳǇǳǘŜǊ ǎȅǎǘŜƳǎ ǘƻ ǊŜƳŀƛƴ /9 ŎƻƳǇƭƛŀƴǘΣ 

ƻƴƭȅ /9πŎƻƳǇƭƛŀƴǘ ǇŀǊǘǎ Ƴŀȅ ōŜ ǳǎŜŘΦ aŀƛƴǘŀƛƴƛƴƎ /9 ŎƻƳǇƭƛŀƴŎŜ ŀƭǎƻ ǊŜǉǳƛǊŜǎ 

ǇǊƻǇŜǊ ŎŀōƭŜ ŀƴŘ ŎŀōƭƛƴƎ ǘŜŎƘƴƛǉǳŜǎΦ 

¦[ 

! ǇǊƻŘǳŎǘ ǘƘŀǘ ŎŀǊǊƛŜǎ ǘƘŜ ά¦[ [ƛǎǘŜŘέ ŀǇǇǊƻǾŀƭ ƳŀǊƪ ƳŜŀƴǎ ǘƘŀǘ ǘƘŜ ǇǊƻŘǳŎǘ Ƙŀǎ ōŜŜƴ 

ǘŜǎǘŜŘ ōȅ ¦[ ǘƻ ƴŀǘƛƻƴŀƭƭȅ ǊŜŎƻƎƴƛȊŜŘ {ŀŦŜǘȅ {ǘŀƴŘŀǊŘǎ ŀƴŘ Ƙŀǎ ōŜŜƴ ŦƻǳƴŘ ǘƻ ōŜ ŦǊŜŜ 

ŦǊƻƳ ǊŜŀǎƻƴŀōƭȅ ŦƻǊŜǎŜŜŀōƭŜ Ǌƛǎƪ ƻŦ ŦƛǊŜΣ ŜƭŜŎǘǊƛŎ ǎƘƻŎƪ ŀƴŘ ǊŜƭŀǘŜŘ ƘŀȊŀǊŘǎΦ 
 

tǊƻŘǳŎǘ ²ŀǊǊŀƴǘȅ {ǘŀǘŜƳŜƴǘ 

²ŀǊǊŀƴǘȅ 

/ƛƴŎƻȊŜ ǇǊƻŘǳŎǘǎ ŀǊŜ ǿŀǊǊŀƴǘŜŘ ōȅ /ƛƴŎƻȊŜ /ƻΦΣ [ǘŘΦ ǘƻ ōŜ ŦǊŜŜ ŦǊƻƳ ŘŜŦŜŎǘ ƛƴ ƳŀǘŜǊƛŀƭǎ ŀƴŘ 

ǿƻǊƪƳŀƴǎƘƛǇ ŦƻǊ н ȅŜŀǊǎ ŦǊƻƳ ǘƘŜ ŘŀǘŜ ƻŦ ǇǳǊŎƘŀǎŜ ōȅ ǘƘŜ ƻǊƛƎƛƴŀƭ ǇǳǊŎƘŀǎŜǊΦ 5ǳǊƛƴƎ ǘƘŜ ǿŀǊǊŀƴǘȅ 

ǇŜǊƛƻŘΣ ǿŜ ǎƘŀƭƭΣ ŀǘ ƻǳǊ ƻǇǘƛƻƴΣ ŜƛǘƘŜǊ ǊŜǇŀƛǊ ƻǊ ǊŜǇƭŀŎŜ ŀƴȅ ǇǊƻŘǳŎǘ ǘƘŀǘ ǇǊƻǾŜǎ ǘƻ ōŜ ŘŜŦŜŎǘƛǾŜ ǳƴŘŜǊ 

ƴƻǊƳŀƭ ƻǇŜǊŀǘƛƻƴΦ 5ŜŦŜŎǘǎΣ ƳŀƭŦǳƴŎǘƛƻƴǎΣ ƻǊ ŦŀƛƭǳǊŜǎ ƻŦ ǘƘŜ ǿŀǊǊŀƴǘŜŘ ǇǊƻŘǳŎǘ ŎŀǳǎŜŘ ōȅ ŘŀƳŀƎŜ 

ǊŜǎǳƭǘƛƴƎ ŦǊƻƳ ƴŀǘǳǊŀƭ ŘƛǎŀǎǘŜǊǎ όǎǳŎƘ ŀǎ ōȅ ƭƛƎƘǘŜƴƛƴƎΣ ŦƭƻƻŘΣ ŜŀǊǘƘǉǳŀƪŜΣ ŜǘŎΦύΣ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ 

ŀǘƳƻǎǇƘŜǊƛŎ ŘƛǎǘǳǊōŀƴŎŜǎΣ ƻǘƘŜǊ ŜȄǘŜǊƴŀƭ ŦƻǊŎŜǎ ǎǳŎƘ ŀǎ ǇƻǿŜǊ ƭƛƴŜ ŘƛǎǘǳǊōŀƴŎŜǎΣ ǇƭǳƎƎƛƴƎ ǘƘŜ ōƻŀǊŘ 

ƛƴ ǳƴŘŜǊ ǇƻǿŜǊΣ ƻǊ ƛƴŎƻǊǊŜŎǘ ŎŀōƭƛƴƎΣ ŀƴŘ ŘŀƳŀƎŜ ŎŀǳǎŜŘ ōȅ ƳƛǎǳǎŜΣ ŀōǳǎŜΣ ŀƴŘ ǳƴŀǳǘƘƻǊƛȊŜŘ 

ŀƭǘŜǊŀǘƛƻƴ ƻǊ ǊŜǇŀƛǊΣ ŀƴŘ ǘƘŜ ǇǊƻŘǳŎǘ ƛƴ ǉǳŜǎǘƛƻƴ ƛǎ ŜƛǘƘŜǊ ǎƻŦǘǿŀǊŜΣ ƻǊ ŀƴ ŜȄǇŜƴŘŀōƭŜ ƛǘŜƳ όǎǳŎƘ ŀǎ 

ŀ ŦǳǎŜΣ ōŀǘǘŜǊȅΣ ŜǘŎΦύΣ ŀǊŜ ƴƻǘ ǿŀǊǊŀƴǘŜŘΦ 

wa! 

.ŜŦƻǊŜ ǎŜƴŘƛƴƎ ȅƻǳǊ ǇǊƻŘǳŎǘ ƛƴΣ ȅƻǳ ǿƛƭƭ ƴŜŜŘ ǘƻ Ŧƛƭƭ ƛƴ /ƛƴŎƻȊŜ wa! wŜǉǳŜǎǘ CƻǊƳ ŀƴŘ ƻōǘŀƛƴ ŀ wa! 

ƴǳƳōŜǊ ŦǊƻƳ ǳǎΦ hǳǊ ǎǘŀŦŦ ƛǎ ŀǾŀƛƭŀōƭŜ ŀǘ ŀƴȅ ǘƛƳŜ ǘƻ ǇǊƻǾƛŘŜ ȅƻǳ ǿƛǘƘ ǘƘŜ Ƴƻǎǘ ŦǊƛŜƴŘƭȅ ŀƴŘ 

ƛƳƳŜŘƛŀǘŜ ǎŜǊǾƛŎŜΦ 

Â wa! LƴǎǘǊǳŎǘƛƻƴ 

 ̧ /ǳǎǘƻƳŜǊǎ Ƴǳǎǘ Ŧƛƭƭ ƛƴ /ƛƴŎƻȊŜ wŜǘǳǊƴ aŜǊŎƘŀƴŘƛǎŜ !ǳǘƘƻǊƛȊŀǘƛƻƴ όwa!ύ wŜǉǳŜǎǘ 

CƻǊƳ ŀƴŘ ƻōǘŀƛƴ ŀƴ wa! ƴǳƳōŜǊ ǇǊƛƻǊ ǘƻ ǊŜǘǳǊƴƛƴƎ ŀ ŘŜŦŜŎǘƛǾŜ ǇǊƻŘǳŎǘ ǘƻ /ƛƴŎƻȊŜ 

ŦƻǊ ǎŜǊǾƛŎŜΦ  

 ̧ /ǳǎǘƻƳŜǊǎ Ƴǳǎǘ ŎƻƭƭŜŎǘ ŀƭƭ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ǇǊƻōƭŜƳǎ ŜƴŎƻǳƴǘŜǊŜŘ ŀƴŘ ƴƻǘŜ 

ŀƴȅǘƘƛƴƎ ŀōƴƻǊƳŀƭ ŀƴŘ ŘŜǎŎǊƛōŜ ǘƘŜ ǇǊƻōƭŜƳǎ ƻƴ ǘƘŜ ά/ƛƴŎƻȊŜ {ŜǊǾƛŎŜ CƻǊƳέ ŦƻǊ ǘƘŜ 

wa! ƴǳƳōŜǊ ŀǇǇƭȅ ǇǊƻŎŜǎǎΦ 

 ̧ /ƘŀǊƎŜǎ Ƴŀȅ ōŜ ƛƴŎǳǊǊŜŘ ŦƻǊ ŎŜǊǘŀƛƴ ǊŜǇŀƛǊǎΦ /ƛƴŎƻȊŜ ǿƛƭƭ ŎƘŀǊƎŜ ŦƻǊ ǊŜǇŀƛǊǎ ǘƻ 

ǇǊƻŘǳŎǘǎ ǿƘƻǎŜ ǿŀǊǊŀƴǘȅ ǇŜǊƛƻŘ Ƙŀǎ ŜȄǇƛǊŜŘΦ /ƛƴŎƻȊŜ ǿƛƭƭ ŀƭǎƻ ŎƘŀǊƎŜ ŦƻǊ ǊŜǇŀƛǊǎ ǘƻ 



 

 
 

5{πмрлл {ŜǊƛŜǎ μ ¦ǎŜǊ aŀƴǳŀƭ  т 

 
 

ǇǊƻŘǳŎǘǎ ƛŦ ǘƘŜ ŘŀƳŀƎŜ ǊŜǎǳƭǘŜŘ ŦǊƻƳ ŀŎǘǎ ƻŦ DƻŘΣ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƻǊ ŀǘƳƻǎǇƘŜǊƛŎ 

ŘƛǎǘǳǊōŀƴŎŜǎΣ ƻǊ ƻǘƘŜǊ ŜȄǘŜǊƴŀƭ ŦƻǊŎŜǎ ǘƘǊƻǳƎƘ ƳƛǎǳǎŜΣ ŀōǳǎŜΣ ƻǊ ǳƴŀǳǘƘƻǊƛȊŜŘ 

ŀƭǘŜǊŀǘƛƻƴ ƻǊ ǊŜǇŀƛǊΦ LŦ ŎƘŀǊƎŜǎ ǿƛƭƭ ōŜ ƛƴŎǳǊǊŜŘ ŦƻǊ ŀ ǊŜǇŀƛǊΣ /ƛƴŎƻȊŜ ƭƛǎǘǎ ŀƭƭ ŎƘŀǊƎŜǎΣ 

ŀƴŘ ǿƛƭƭ ǿŀƛǘ ŦƻǊ ŎǳǎǘƻƳŜǊΩǎ ŀǇǇǊƻǾŀƭ ōŜŦƻǊŜ ǇŜǊŦƻǊƳƛƴƎ ǘƘŜ ǊŜǇŀƛǊΦ 

 ̧ /ǳǎǘƻƳŜǊǎ ŀƎǊŜŜ ǘƻ ŜƴǎǳǊŜ ǘƘŜ ǇǊƻŘǳŎǘ ƻǊ ŀǎǎǳƳŜ ǘƘŜ Ǌƛǎƪ ƻŦ ƭƻǎǎ ƻǊ ŘŀƳŀƎŜ ŘǳǊƛƴƎ 

ǘǊŀƴǎƛǘΣ ǘƻ ǇǊŜǇŀȅ ǎƘƛǇǇƛƴƎ ŎƘŀǊƎŜǎΣ ŀƴŘ ǘƻ ǳǎŜ ǘƘŜ ƻǊƛƎƛƴŀƭ ǎƘƛǇǇƛƴƎ ŎƻƴǘŀƛƴŜǊ ƻǊ 

ŜǉǳƛǾŀƭŜƴǘΦ 

 ̧ /ǳǎǘƻƳŜǊǎ Ŏŀƴ ōŜ ǎŜƴǘ ōŀŎƪ ǘƘŜ Ŧŀǳƭǘȅ ǇǊƻŘǳŎǘǎ ǿƛǘƘ ƻǊ ǿƛǘƘƻǳǘ ŀŎŎŜǎǎƻǊƛŜǎ όƳŀƴǳŀƭǎΣ 

ŎŀōƭŜΣ ŜǘŎΦύ ŀƴŘ ŀƴȅ ŎƻƳǇƻƴŜƴǘǎ ŦǊƻƳ ǘƘŜ ǎȅǎǘŜƳΦ LŦ ǘƘŜ ŎƻƳǇƻƴŜƴǘǎ ǿŜǊŜ ǎǳǎǇŜŎǘŜŘ 

ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ ǇǊƻōƭŜƳǎΣ ǇƭŜŀǎŜ ƴƻǘŜ ŎƭŜŀǊƭȅ ǿƘƛŎƘ ŎƻƳǇƻƴŜƴǘǎ ŀǊŜ ƛƴŎƭǳŘŜŘΦ 

hǘƘŜǊǿƛǎŜΣ /ƛƴŎƻȊŜ ƛǎ ƴƻǘ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜ ŘŜǾƛŎŜǎκǇŀǊǘǎΦ 

 ̧ wŜǇŀƛǊŜŘ ƛǘŜƳǎ ǿƛƭƭ ōŜ ǎƘƛǇǇŜŘ ŀƭƻƴƎ ǿƛǘƘ ŀ ϦwŜǇŀƛǊ wŜǇƻǊǘϦ ŘŜǘŀƛƭƛƴƎ ǘƘŜ ŦƛƴŘƛƴƎǎ ŀƴŘ 

ŀŎǘƛƻƴǎ ǘŀƪŜƴΦ 

[ƛƳƛǘŀǘƛƻƴ ƻŦ [ƛŀōƛƭƛǘȅ 

/ƛƴŎƻȊŜΩ ƭƛŀōƛƭƛǘȅ ŀǊƛǎƛƴƎ ƻǳǘ ƻŦ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜΣ ǎŀƭŜΣ ƻǊ ǎǳǇǇƭȅƛƴƎ ƻŦ ǘƘŜ ǇǊƻŘǳŎǘ ŀƴŘ ƛǘǎ ǳǎŜΣ 

ǿƘŜǘƘŜǊ ōŀǎŜŘ ƻƴ ǿŀǊǊŀƴǘȅΣ ŎƻƴǘǊŀŎǘΣ ƴŜƎƭƛƎŜƴŎŜΣ ǇǊƻŘǳŎǘ ƭƛŀōƛƭƛǘȅΣ ƻǊ ƻǘƘŜǊǿƛǎŜΣ ǎƘŀƭƭ ƴƻǘ ŜȄŎŜŜŘ 

ǘƘŜ ƻǊƛƎƛƴŀƭ ǎŜƭƭƛƴƎ ǇǊƛŎŜ ƻŦ ǘƘŜ ǇǊƻŘǳŎǘΦ ¢ƘŜ ǊŜƳŜŘƛŜǎ ǇǊƻǾƛŘŜŘ ƘŜǊŜƛƴ ŀǊŜ ǘƘŜ ŎǳǎǘƻƳŜǊΩǎ ǎƻƭŜ ŀƴŘ 

ŜȄŎƭǳǎƛǾŜ ǊŜƳŜŘƛŜǎΦ Lƴ ƴƻ ŜǾŜƴǘ ǎƘŀƭƭ /ƛƴŎƻȊŜ ōŜ ƭƛŀōƭŜ ŦƻǊ ŘƛǊŜŎǘΣ ƛƴŘƛǊŜŎǘΣ ǎǇŜŎƛŀƭ ƻǊ ŎƻƴǎŜǉǳŜƴǘƛŀƭ 

ŘŀƳŀƎŜǎ ǿƘŜǘƘŜǊ ōŀǎŜŘ ƻƴ ŎƻƴǘǊŀŎǘ ƻŦ ŀƴȅ ƻǘƘŜǊ ƭŜƎŀƭ ǘƘŜƻǊȅΦ 

¢ŜŎƘƴƛŎŀƭ {ǳǇǇƻǊǘ ŀƴŘ !ǎǎƛǎǘŀƴŎŜ 

1. ±ƛǎƛǘ ǘƘŜ /ƛƴŎƻȊŜ ǿŜōǎƛǘŜ ŀǘ ǿǿǿΦŎƛƴŎƻȊŜΦŎƻƳ ǿƘŜǊŜ ȅƻǳ Ŏŀƴ ŦƛƴŘ ǘƘŜ ƭŀǘŜǎǘ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ 

ǘƘŜ ǇǊƻŘǳŎǘΦ 

2. /ƻƴǘŀŎǘ ȅƻǳǊ ŘƛǎǘǊƛōǳǘƻǊ ƻǊ ƻǳǊ ǘŜŎƘƴƛŎŀƭ ǎǳǇǇƻǊǘ ǘŜŀƳ ƻǊ ǎŀƭŜǎ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ŦƻǊ ǘŜŎƘƴƛŎŀƭ 

ǎǳǇǇƻǊǘ ƛŦ ȅƻǳ ƴŜŜŘ ŀŘŘƛǘƛƻƴŀƭ ŀǎǎƛǎǘŀƴŎŜΦ tƭŜŀǎŜ ƘŀǾŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴ ǊŜŀŘȅ ōŜŦƻǊŜ 

ȅƻǳ ŎŀƭƭΥ 

 ̧ tǊƻŘǳŎǘ ƴŀƳŜ ŀƴŘ ǎŜǊƛŀƭ ƴǳƳōŜǊ 

 ̧ 5ŜǎŎǊƛǇǘƛƻƴ ƻŦ ȅƻǳǊ ǇŜǊƛǇƘŜǊŀƭ ŀǘǘŀŎƘƳŜƴǘǎ 

 ̧ 5ŜǎŎǊƛǇǘƛƻƴ ƻŦ ȅƻǳǊ ǎƻŦǘǿŀǊŜ όƻǇŜǊŀǘƛƴƎ ǎȅǎǘŜƳΣ ǾŜǊǎƛƻƴΣ ŀǇǇƭƛŎŀǘƛƻƴ ǎƻŦǘǿŀǊŜΣ ŜǘŎΦύ 

 ̧ ! ŎƻƳǇƭŜǘŜ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ ǇǊƻōƭŜƳ 

 ̧ ¢ƘŜ ŜȄŀŎǘ ǿƻǊŘƛƴƎ ƻŦ ŀƴȅ ŜǊǊƻǊ ƳŜǎǎŀƎŜǎ 

/ƻƴǾŜƴǘƛƻƴǎ ¦ǎŜŘ ƛƴ ǘƘƛǎ aŀƴǳŀƭ 

 

¢Ƙƛǎ ƛƴŘƛŎŀǘƛƻƴ ŀƭŜǊǘǎ ƻǇŜǊŀǘƻǊǎ ǘƻ ŀƴ ƻǇŜǊŀǘƛƻƴ ǘƘŀǘΣ ƛŦ ƴƻǘ ǎǘǊƛŎǘƭȅ ƻōǎŜǊǾŜŘΣ Ƴŀȅ ǊŜǎǳƭǘ ƛƴ 

ǎŜǾŜǊŜ ƛƴƧǳǊȅΦ 

ό/ŜǘǘŜ ƛƴŘƛŎŀǘƛƻƴ ŀǾŜǊǘƛǘ ƭŜǎ ƻǇŞǊŀǘŜǳǊǎ ŘϥǳƴŜ ƻǇŞǊŀǘƛƻƴ ǉǳƛΣ ǎƛ ŜƭƭŜ ƴϥŜǎǘ Ǉŀǎ ǎǘǊƛŎǘŜƳŜƴǘ 

ƻōǎŜǊǾŞŜΣ ǇŜǳǘ ŜƴǘǊŀƞƴŜǊ ŘŜǎ ōƭŜǎǎǳǊŜǎ ƎǊŀǾŜǎΦύ 
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5{πмрлл {ŜǊƛŜǎ μ ¦ǎŜǊ aŀƴǳŀƭ  у 

 
 

 

 

{ŀŦŜǘȅ tǊŜŎŀǳǘƛƻƴǎ 

.ŜŦƻǊŜ ƛƴǎǘŀƭƭƛƴƎ ŀƴŘ ǳǎƛƴƎ ǘƘƛǎ ŘŜǾƛŎŜΣ ǇƭŜŀǎŜ ƴƻǘŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǇǊŜŎŀǳǘƛƻƴǎΦ 

1. wŜŀŘ ǘƘŜǎŜ ǎŀŦŜǘȅ ƛƴǎǘǊǳŎǘƛƻƴǎ ŎŀǊŜŦǳƭƭȅΦ 

2. YŜŜǇ ǘƘƛǎ ¦ǎŜǊΩǎ aŀƴǳŀƭ ŦƻǊ ŦǳǘǳǊŜ ǊŜŦŜǊŜƴŎŜΦ 

3. 5ƛǎŎƻƴƴŜŎǘ ǘƘƛǎ ŜǉǳƛǇƳŜƴǘ ŦǊƻƳ ŀƴȅ !/ ƻǳǘƭŜǘ ōŜŦƻǊŜ ŎƭŜŀƴƛƴƎΦ 

4. CƻǊ ǇƭǳƎπƛƴ ŜǉǳƛǇƳŜƴǘΣ ǘƘŜ ǇƻǿŜǊ ƻǳǘƭŜǘ ǎƻŎƪŜǘ Ƴǳǎǘ ōŜ ƭƻŎŀǘŜŘ ƴŜŀǊ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ŀƴŘ Ƴǳǎǘ 

ōŜ Ŝŀǎƛƭȅ ŀŎŎŜǎǎƛōƭŜΦ 

5. YŜŜǇ ǘƘƛǎ ŜǉǳƛǇƳŜƴǘ ŀǿŀȅ ŦǊƻƳ ƘǳƳƛŘƛǘȅΦ 

6. tǳǘ ǘƘƛǎ ŜǉǳƛǇƳŜƴǘ ƻƴ ŀ ǊŜƭƛŀōƭŜ ǎǳǊŦŀŎŜ ŘǳǊƛƴƎ ƛƴǎǘŀƭƭŀǘƛƻƴΦ 5ǊƻǇǇƛƴƎ ƛǘ ƻǊ ƭŜǘǘƛƴƎ ƛǘ Ŧŀƭƭ Ƴŀȅ 

ŎŀǳǎŜ ŘŀƳŀƎŜΦ 

7. aŀƪŜ ǎǳǊŜ ǘƘŜ ǾƻƭǘŀƎŜ ƻŦ ǘƘŜ ǇƻǿŜǊ ǎƻǳǊŎŜ ƛǎ ŎƻǊǊŜŎǘ ōŜŦƻǊŜ ŎƻƴƴŜŎǘƛƴƎ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ǘƻ ǘƘŜ 

ǇƻǿŜǊ ƻǳǘƭŜǘΦ 

8. ¦ǎŜ ŀ ǇƻǿŜǊ ŎƻǊŘ ǘƘŀǘ Ƙŀǎ ōŜŜƴ ŀǇǇǊƻǾŜŘ ŦƻǊ ǳǎŜ ǿƛǘƘ ǘƘŜ ǇǊƻŘǳŎǘ ŀƴŘ ǘƘŀǘ ƛǘ ƳŀǘŎƘŜǎ ǘƘŜ 

ǾƻƭǘŀƎŜ ŀƴŘ ŎǳǊǊŜƴǘ ƳŀǊƪŜŘ ƻƴ ǘƘŜ ǇǊƻŘǳŎǘΩǎ ŜƭŜŎǘǊƛŎŀƭ ǊŀƴƎŜ ƭŀōŜƭΦ ¢ƘŜ ǾƻƭǘŀƎŜ ŀƴŘ ŎǳǊǊŜƴǘ 

ǊŀǘƛƴƎ ƻŦ ǘƘŜ ŎƻǊŘ Ƴǳǎǘ ōŜ ƎǊŜŀǘŜǊ ǘƘŀƴ ǘƘŜ ǾƻƭǘŀƎŜ ŀƴŘ ŎǳǊǊŜƴǘ ǊŀǘƛƴƎ ƳŀǊƪŜŘ ƻƴ ǘƘŜ ǇǊƻŘǳŎǘΦ 

9. tƻǎƛǘƛƻƴ ǘƘŜ ǇƻǿŜǊ ŎƻǊŘ ǎƻ ǘƘŀǘ ǇŜƻǇƭŜ Ŏŀƴƴƻǘ ǎǘŜǇ ƻƴ ƛǘΦ 5ƻ ƴƻǘ ǇƭŀŎŜ ŀƴȅǘƘƛƴƎ ƻǾŜǊ ǘƘŜ ǇƻǿŜǊ 

ŎƻǊŘΦ 

10. !ƭƭ Ŏŀǳǘƛƻƴǎ ŀƴŘ ǿŀǊƴƛƴƎǎ ƻƴ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ǎƘƻǳƭŘ ōŜ ƴƻǘŜŘΦ 

11. LŦ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ƛǎ ƴƻǘ ǳǎŜŘ ŦƻǊ ŀ ƭƻƴƎ ǘƛƳŜΣ ŘƛǎŎƻƴƴŜŎǘ ƛǘ ŦǊƻƳ ǘƘŜ ǇƻǿŜǊ ǎƻǳǊŎŜ ǘƻ ŀǾƻƛŘ 

ŘŀƳŀƎŜ ōȅ ǘǊŀƴǎƛŜƴǘ ƻǾŜǊǾƻƭǘŀƎŜΦ 

12. bŜǾŜǊ ǇƻǳǊ ŀƴȅ ƭƛǉǳƛŘ ƛƴǘƻ ŀƴ ƻǇŜƴƛƴƎΦ ¢Ƙƛǎ Ƴŀȅ ŎŀǳǎŜ ŦƛǊŜ ƻǊ ŜƭŜŎǘǊƛŎŀƭ ǎƘƻŎƪΦ 

13. bŜǾŜǊ ƻǇŜƴ ǘƘŜ ŜǉǳƛǇƳŜƴǘΦ CƻǊ ǎŀŦŜǘȅ ǊŜŀǎƻƴǎΣ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ǎƘƻǳƭŘ ōŜ ƻǇŜƴŜŘ ƻƴƭȅ ōȅ 

ǉǳŀƭƛŦƛŜŘ ǎŜǊǾƛŎŜ ǇŜǊǎƻƴƴŜƭΦ 

LŦ ƻƴŜ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎƛǘǳŀǘƛƻƴǎ ŀǊƛǎŜǎΣ ƎŜǘ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ŎƘŜŎƪŜŘ ōȅ ǎŜǊǾƛŎŜ ǇŜǊǎƻƴƴŜƭΥ 

 ̧ ¢ƘŜ ǇƻǿŜǊ ŎƻǊŘ ƻǊ ǇƭǳƎ ƛǎ ŘŀƳŀƎŜŘΦ 

 ̧ [ƛǉǳƛŘ Ƙŀǎ ǇŜƴŜǘǊŀǘŜŘ ƛƴǘƻ ǘƘŜ ŜǉǳƛǇƳŜƴǘΦ 

 ̧ ¢ƘŜ ŜǉǳƛǇƳŜƴǘ Ƙŀǎ ōŜŜƴ ŜȄǇƻǎŜŘ ǘƻ ƳƻƛǎǘǳǊŜΦ 

 ̧ ¢ƘŜ ŜǉǳƛǇƳŜƴǘ ŘƻŜǎ ƴƻǘ ǿƻǊƪ ǿŜƭƭΣ ƻǊ ȅƻǳ Ŏŀƴƴƻǘ ƎŜǘ ƛǘ ǘƻ ǿƻǊƪ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǳǎŜǊϥǎ 

¢Ƙƛǎ ƛƴŘƛŎŀǘƛƻƴ ŀƭŜǊǘǎ ƻǇŜǊŀǘƻǊǎ ǘƻ ŀƴ ƻǇŜǊŀǘƛƻƴ ǘƘŀǘΣ ƛŦ ƴƻǘ ǎǘǊƛŎǘƭȅ ƻōǎŜǊǾŜŘΣ Ƴŀȅ ǊŜǎǳƭǘ ƛƴ 

ǎŀŦŜǘȅ ƘŀȊŀǊŘǎ ǘƻ ǇŜǊǎƻƴƴŜƭ ƻǊ ŘŀƳŀƎŜ ǘƻ ŜǉǳƛǇƳŜƴǘΦ 

ό/ŜǘǘŜ ƛƴŘƛŎŀǘƛƻƴ ŀǾŜǊǘƛǘ ƭŜǎ ƻǇŞǊŀǘŜǳǊǎ ŘϥǳƴŜ ƻǇŞǊŀǘƛƻƴ ǉǳƛΣ ǎƛ ŜƭƭŜ ƴϥŜǎǘ Ǉŀǎ ǎǘǊƛŎǘŜƳŜƴǘ 

ƻōǎŜǊǾŞŜΣ ǇŜǳǘ ŜƴǘǊŀƞƴŜǊ ŘŜǎ ǊƛǎǉǳŜǎ ǇƻǳǊ ƭŀ ǎŞŎǳǊƛǘŞ Řǳ ǇŜǊǎƻƴƴŜƭ ƻǳ ŘŜǎ ŘƻƳƳŀƎŜǎ Ł 

ƭϥŞǉǳƛǇŜƳŜƴǘΦύ 
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¢Ƙƛǎ ƛƴŘƛŎŀǘƛƻƴ ǇǊƻǾƛŘŜǎ ŀŘŘƛǘƛƻƴŀƭ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ŎƻƳǇƭŜǘŜ ŀ ǘŀǎƪ ŜŀǎƛƭȅΦ 

ό/ŜǘǘŜ ƛƴŘƛŎŀǘƛƻƴ ŦƻǳǊƴƛǘ ŘŜǎ ƛƴŦƻǊƳŀǘƛƻƴǎ ǎǳǇǇƭŞƳŜƴǘŀƛǊŜǎ ǇƻǳǊ ŜŦŦŜŎǘǳŜǊ ŦŀŎƛƭŜƳŜƴǘ ǳƴŜ 

ǘŃŎƘŜΦύ 
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5{πмрлл {ŜǊƛŜǎ μ ¦ǎŜǊ aŀƴǳŀƭ  ф 

 
 

ƳŀƴǳŀƭΦ 

 ̧ ¢ƘŜ ŜǉǳƛǇƳŜƴǘ Ƙŀǎ ōŜŜƴ ŘǊƻǇǇŜŘ ŀƴŘ ŘŀƳŀƎŜŘΦ 

 ̧ ¢ƘŜ ŜǉǳƛǇƳŜƴǘ Ƙŀǎ ƻōǾƛƻǳǎ ǎƛƎƴǎ ƻŦ ōǊŜŀƪŀƎŜΦ 

14. /!¦¢LhbΥ wƛǎƪ ƻŦ 9ȄǇƭƻǎƛƻƴ ƛŦ .ŀǘǘŜǊȅ ƛǎ ǊŜǇƭŀŎŜŘ ōȅ ŀƴ LƴŎƻǊǊŜŎǘ ¢ȅǇŜΦ 5ƛǎǇƻǎŜ ƻŦ 

¦ǎŜŘ .ŀǘǘŜǊƛŜǎ !ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ LƴǎǘǊǳŎǘƛƻƴǎΦ 

!¢¢9b¢LhbΥ wƛǎǉǳŜ ŘϥŜȄǇƭƻǎƛƻƴ ǎƛ ƭŀ ōŀǘǘŜǊƛŜ Ŝǎǘ ǊŜƳǇƭŀŎŞŜ ǇŀǊ ǳƴ ǘȅǇŜ ƛƴŎƻǊǊŜŎǘΦ aŜǘǘǊŜ ŀǳ 

ǊŜōǳǎ ƭŜǎ ōŀǘǘŜǊƛŜǎ ǳǎŀƎŞŜǎ ǎŜƭƻƴ ƭŜǎ ƛƴǎǘǊǳŎǘƛƻƴǎΦ 

15. 9ǉǳƛǇƳŜƴǘ ƛƴǘŜƴŘŜŘ ƻƴƭȅ ŦƻǊ ǳǎŜ ƛƴ ŀ w9{¢wL/¢95 !//9{{ !w9!Φ 

16. hǳǘǇǳǘ ƻŦ ǘƘŜ ŜȄǘŜǊƴŀƭ ǇƻǿŜǊ ǎƻǳǊŎŜ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ 9{мΣ t{о ǊŜǉǳƛǊŜƳŜƴǘǎΣ ƻǳǘǇǳǘ ǊŀǘƛƴƎ 

ōŜǘǿŜŜƴ фπпу ±5/Σ ǿƛǘƘ ƳƛƴƛƳǳƳ ǊŀǘŜŘ ƳŀȄƛƳǳƳ ŀƳōƛŜƴǘ ǘŜƳǇŜǊŀǘǳǊŜ слϲ/Σ ŀƴŘ Ƙŀǎ ǘƻ ōŜ 

ŜǾŀƭǳŀǘŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ¦[κL9/κ9b слфрлπм ŀƴŘκƻǊ ¦[κL9/κ9b сносуπмΦ LŦ ȅƻǳ ƴŜŜŘ ŦǳǊǘƘŜǊ 

ŀǎǎƛǎǘŀƴŎŜΣ ǇƭŜŀǎŜ ŎƻƴǘŀŎǘ /ƛƴŎƻȊŜ ŦƻǊ ŦǳǊǘƘŜǊ ƛƴŦƻǊƳŀǘƛƻƴΦ 

17. 9ƴǎǳǊŜ ǘƻ ŎƻƴƴŜŎǘ ǘƘŜ ǇƻǿŜǊ ŎƻǊŘ ƻŦ ǘƘŜ ǇƻǿŜǊ ŀŘŀǇǘŜǊ ǘƻ ŀ ǎƻŎƪŜǘπƻǳǘƭŜǘ ǿƛǘƘ ŀƴ ŜŀǊǘƘ 

ŎƻƴƴŜŎǘƛƻƴΦ 

18. 5ƛǎǇƻǎŜ ƻŦ ǳǎŜŘ ōŀǘǘŜǊȅ ǇǊƻƳǇǘƭȅΦ YŜŜǇ ŀǿŀȅ ŦǊƻƳ ŎƘƛƭŘǊŜƴΦ 5ƻ ƴƻǘ ŘƛǎŀǎǎŜƳōƭŜ ŀƴŘ Řƻ ƴƻǘ 

ŘƛǎǇƻǎŜ ƻŦ ƛƴ ŦƛǊŜΦ 

tŀŎƪŀƎŜ /ƘŜŎƪƭƛǎǘ 

LǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ vΩǘȅ 

м 9ƳōŜŘŘŜŘ {ȅǎǘŜƳ м 

н IŜŀǘǎƛƴƪ tŀŎƪ м 

о ²ŀƭƭ aƻǳƴǘ Yƛǘ м 

п {ŎǊŜǿ tŀŎƪ м 

р tƻǿŜǊ ¢ŜǊƳƛƴŀƭ .ƭƻŎƪ /ƻƴƴŜŎǘƻǊ м 

с wŜƳƻǘŜ CǳƴŎǘƛƻƴ ¢ŜǊƳƛƴŀƭ .ƭƻŎƪ /ƻƴƴŜŎǘƻǊ н 

т Fan Terminal Block Connector м 

у M.2 Key B Type 3052 to 3042 Adapter Bracket о 

bƻǘŜΥ bƻǘƛŦȅ ȅƻǳǊ ǎŀƭŜǎ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ƛŦ ŀƴȅ ƻŦ ǘƘŜ ŀōƻǾŜ ƛǘŜƳǎ ŀǊŜ ƳƛǎǎƛƴƎ ƻǊ ŘŀƳŀƎŜŘΦ 

 

hǊŘŜǊƛƴƎ LƴŦƻǊƳŀǘƛƻƴ 

aƻŘŜƭ bƻΦ tǊƻŘǳŎǘ 5ŜǎŎǊƛǇǘƛƻƴ 

5{πмрллπwмл 
LƴǘŜƭϯ !ǊǊƻǿ [ŀƪŜπ{ /ƻǊŜϰ ¦ƭǘǊŀ нлл{ {ŜǊƛŜǎ tǊƻŎŜǎǎƻǊǎΣ IƛƎƘ tŜǊŦƻǊƳŀƴŎŜ 

ŀƴŘ t/LŜ 9ȄǇŀƴŘŀōƭŜ wǳƎƎŜŘ 9ƳōŜŘŘŜŘ /ƻƳǇǳǘŜǊ 

5{πмрлмπwмл 

LƴǘŜƭϯ !ǊǊƻǿ [ŀƪŜπ{ /ƻǊŜϰ ¦ƭǘǊŀ нлл{ {ŜǊƛŜǎ tǊƻŎŜǎǎƻǊǎΣ IƛƎƘ tŜǊŦƻǊƳŀƴŎŜ 

ŀƴŘ t/LŜ 9ȄǇŀƴŘŀōƭŜ wǳƎƎŜŘ 9ƳōŜŘŘŜŘ /ƻƳǇǳǘŜǊΣ {ǳǇǇƻǊǘƛƴƎ мȄ 

t/Lκt/LŜ 9ȄǇŀƴǎƛƻƴ /ŀǊŘ 



 

 
 

5{πмрлл {ŜǊƛŜǎ μ ¦ǎŜǊ aŀƴǳŀƭ  мл 

 
 

5{πмрлнπwмл 

LƴǘŜƭϯ !ǊǊƻǿ [ŀƪŜπ{ /ƻǊŜϰ ¦ƭǘǊŀ нлл{ {ŜǊƛŜǎ tǊƻŎŜǎǎƻǊǎΣ IƛƎƘ tŜǊŦƻǊƳŀƴŎŜ 

ŀƴŘ t/LŜ 9ȄǇŀƴŘŀōƭŜ wǳƎƎŜŘ 9ƳōŜŘŘŜŘ /ƻƳǇǳǘŜǊΣ {ǳǇǇƻǊǘƛƴƎ нȄ 

t/Lκt/LŜ 9ȄǇŀƴǎƛƻƴ /ŀǊŘǎ 

  



 

 
 

5{πмрлл {ŜǊƛŜǎ μ ¦ǎŜǊ aŀƴǳŀƭ  мм 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

/ƘŀǇǘŜǊ м 

tǊƻŘǳŎǘ LƴǘǊƻŘǳŎǘƛƻƴ 



 

 
 

5{πмрлл {ŜǊƛŜǎ μ ¦ǎŜǊ aŀƴǳŀƭ  мн 

 
 

1.1. hǾŜǊǾƛŜǿ 

¢ƘŜ 5{πмрлл ǎŜǊƛŜǎ ƛǎ ŀ ƘƛƎƘπǇŜǊŦƻǊƳŀƴŎŜΣ ŜȄǇŀƴŘŀōƭŜΣ ǊǳƎƎŜŘ ŜƳōŜŘŘŜŘ ŎƻƳǇǳǘŜǊΣ ǎǳǇǇƻǊǘƛƴƎ ƳƻŘǳƭŀǊ Lκh 

ŜȄǇŀƴǎƛƻƴ ŀƴŘ ǳǇ ǘƻ ǘǿƻ t/Lκt/LŜ ǎƭƻǘǎΦ Lǘ Ƙŀǎ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ŎŜǊǘƛŦƛŎŀǘƛƻƴǎ ŦƻǊ ǎǘŀōƭŜ ŀƴŘ ǊŜƭƛŀōƭŜ ǇŜǊŦƻǊƳŀƴŎŜ 

ƛƴ ƘŀǊǎƘ ŜƴǾƛǊƻƴƳŜƴǘǎΣ ƳŀƪƛƴƎ ƛǘ ǇŜǊŦŜŎǘ ŦƻǊ ǎƳŀǊǘ ƳŀƴǳŦŀŎǘǳǊƛƴƎΣ ǊŀƛƭΣ ŀƴŘ ƳƻǊŜΦ 

 

Å LƴǘŜƭϯ !ǊǊƻǿ [ŀƪŜπ{ /ƻǊŜϰ ¦ƭǘǊŀ нлл{ {ŜǊƛŜǎ όaŀȄ ср ² ¢5tύ 

Å н Ȅ 55wр {hπ5Laaκ/{h5Laa {ƻŎƪŜǘǎΣ ¦Ǉ ǘƻ спллaIȊΣ фсD. 

Å нȄ t/Lκt/LŜ ŜȄǇŀƴǎƛƻƴ ǎƭƻǘǎΣ ¦Ǉ ǘƻ мол² 9ȄǇŀƴǎƛƻƴ 

Å hǇǘƛƻƴŀƭ /aL ƳƻŘǳƭŜǎ ŦƻǊ Lκh 9ȄǇŀƴǎƛƻƴ  

Å hǇǘƛƻƴŀƭ /Ca ƳƻŘǳƭŜǎ ŦƻǊ IŀǊŘǿŀǊŜ ¢taΣ LƎƴƛǘƛƻƴ {ŜƴǎƛƴƎ ϧ tƻ9  

Å ²ƛŘŜ ƻǇŜǊŀǘƛƴƎ ǘŜƳǇŜǊŀǘǳǊŜ πплϲ/ ǘƻ слϲ/  
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1.2. {ǇŜŎƛŦƛŎŀǘƛƻƴǎ 

aƻŘŜƭ bŀƳŜ 5{πмрлл 5{πмрлм 5{πмрлн 

{ȅǎǘŜƳ 

tǊƻŎŜǎǎƻǊ 

Å !ǊǊƻǿ [ŀƪŜπ{ ¦ƭǘǊŀ нлл{ {ŜǊƛŜǎ /t¦Υ 

π LƴǘŜƭϯ /ƻǊŜϰ ¦ƭǘǊŀ ф нур нп /ƻǊŜǎ ¦Ǉ ǘƻ рΦс DIȊΣ ¢5t ср² 

π LƴǘŜƭϯ /ƻǊŜϰ ¦ƭǘǊŀ ф нур¢ нп /ƻǊŜǎ ¦Ǉ ǘƻ рΦп DIȊΣ ¢5t ор² 

π LƴǘŜƭϯ /ƻǊŜϰ ¦ƭǘǊŀ т нср нл /ƻǊŜǎ ¦Ǉ ǘƻ рΦо DIȊΣ ¢5t ср² 

π LƴǘŜƭϯ /ƻǊŜϰ ¦ƭǘǊŀ т нср¢ нл /ƻǊŜǎ ¦Ǉ ǘƻ рΦо DIȊΣ ¢5t ор² 

π LƴǘŜƭϯ /ƻǊŜϰ ¦ƭǘǊŀ р нпр мп /ƻǊŜǎ ¦Ǉ ǘƻ рΦм DIȊΣ ¢5t ср² 

π LƴǘŜƭϯ /ƻǊŜϰ ¦ƭǘǊŀ р нпр¢ мп /ƻǊŜǎ ¦Ǉ ǘƻ рΦм DIȊΣ ¢5t ор² 

π LƴǘŜƭϯ /ƻǊŜϰ ¦ƭǘǊŀ р ннр мл /ƻǊŜǎ ¦Ǉ ǘƻ пΦф DIȊΣ ¢5t ср² 

π LƴǘŜƭϯ /ƻǊŜϰ ¦ƭǘǊŀ р ннр¢ мл /ƻǊŜǎ ¦Ǉ ǘƻ пΦф DIȊΣ ¢5t ор² 

/ƘƛǇǎŜǘ Å LƴǘŜƭ ²уул /ƘƛǇǎŜǘ 

aŜƳƻǊȅ 

Å нȄ 55wр {hπ5Laaκ/{h5Laa {ƻŎƪŜǘǎΣ {ǳǇǇƻǊǘ ¦ƴπōǳŦŦŜǊŜŘ ŀƴŘ 9// ¢ȅǇŜ  

π ¦ƭǘǊŀ ф κ тΥ {ǳǇǇƻǊǘǎ спллaIȊΣ фсD.Φ 

Å π ¦ƭǘǊŀ рΥ {ǳǇǇƻǊǘǎ ¦Ǉ ǘƻ рслл aIȊΣ фсD.Φ 

.Lh{ Å !aL .Lh{ 

DǊŀǇƘƛŎǎ 

DǊŀǇƘƛŎǎ 9ƴƎƛƴŜ Å LƴǘŜƎǊŀǘŜŘ LƴǘŜƭϯ ·Ŝ [tD DǊŀǇƘƛŎǎ 

aŀȄƛƳǳƳ 5ƛǎǇƭŀȅ 

hǳǘǇǳǘ 
Å {ǳǇǇƻǊǘǎ vǳŀŘ LƴŘŜǇŜƴŘŜƴǘ 5ƛǎǇƭŀȅ 

±D! Å мȄ ±D! /ƻƴƴŜŎǘƻǊΥ мфнл Ȅ мнллϪслIȊ 

5t 

Å нȄ 5t /ƻƴƴŜŎǘƻǊΥ плфс Ȅ нолпϪслIȊ 

π {ǳǇǇƻǊǘ ŎŀōƭŜ ǎǿƛǘŎƘ I5aL плфс Ȅ нмслϪолIȊ 

ϝ ±ŜǊƛŦƛŜŘ ƳŀȄƛƳǳƳ ǊŜǎƻƭǳǘƛƻƴΥ оупл Ȅ нмслϪслIȊ 

I5aL 
Å мȄ I5aL /ƻƴƴŜŎǘƻǊΥ плфс Ȅ нмслϪолIȊ 

ϝ ±ŜǊƛŦƛŜŘ ƳŀȄƛƳǳƳ ǊŜǎƻƭǳǘƛƻƴΥ оупл Ȅ нмслϪолIȊ 

!ǳŘƛƻ 

!ǳŘƛƻ /ƻŘŜŎ Å wŜŀƭǘŜƪϯ ![/уууΣ IƛƎƘ 5ŜŦƛƴƛǘƛƻƴ !ǳŘƛƻ 

[ƛƴŜπƻǳǘ Å мȄ [ƛƴŜπƻǳǘΣ tƘƻƴŜ WŀŎƪ оΦрƳƳ 

aƛŎπƛƴ Å мȄ aƛŎπƛƴΣ tƘƻƴŜ WŀŎƪ оΦрƳƳ 

Lκh 

[!b 

Å мȄ нΦр Dō9 [!bΣ wWпр 

π Dō9мΥ LƴǘŜƭϯ Lннр 

Å мȄ Dō9 [!bΣ wWпр 

π Dō9нΥ LƴǘŜƭϯ Lнмф 

/ha Å нȄ w{πнонκпннκпур ǿƛǘƘ !ǳǘƻ Cƭƻǿ /ƻƴǘǊƻƭ ό{ǳǇǇƻǊǘǎ р±κмн±ύΣ 5.ф 

¦{. Å нȄ млDōǇǎ ¦{. оΦн DŜƴнȄмΣ ¢ȅǇŜ ! 
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Å пȄ рDōǇǎ ¦{. оΦн DŜƴмȄмΣ ¢ȅǇŜ ! 

Å нȄ пулaōǇǎ ¦{. нΦлΣ ¢ȅǇŜ ! 

t{κн Å мȄ t{κнΣ с tƛƴ aƛƴƛπ5Lb CŜƳŀƭŜ /ƻƴƴŜŎǘƻǊ 

{ǘƻǊŀƎŜ 

нΦрέ {{5κI55 
Å мȄ нΦрέ CǊƻƴǘ !ŎŎŜǎǎƛōƭŜ {!¢! I55κ{{5 .ŀȅ ό{!¢!оΦлύ 

Å мȄ нΦрέ LƴǘŜǊƴŀƭ {!¢! I55κ{{5 .ŀȅ ό{!¢!оΦлύ 

aΦн YŜȅ . {ƻŎƪŜǘ 

Å мȄ aΦн YŜȅ . ¢ȅǇŜ олпнκолрн {ƻŎƪŜǘ όt/LŜ DŜƴ пȄн κ ¦{.оΦн DŜƴнȄм κ {!¢! оΦлύΣ {ǳǇǇƻǊǘ рD κ Db{{ 

κ {ǘƻǊŀƎŜ κ !ŘŘπƻƴ /ŀǊŘ 9ȄǇŀƴǎƛƻƴ 

Å нȄ aΦн YŜȅ . ¢ȅǇŜ олпнκолрн {ƻŎƪŜǘ όt/LŜ DŜƴ оȄн κ {!¢! оΦлύΣ {ǳǇǇƻǊǘ Db{{ κ {ǘƻǊŀƎŜ κ !ŘŘπƻƴ /ŀǊŘ 

9ȄǇŀƴǎƛƻƴ 

aΦн YŜȅ a {ƻŎƪŜǘ Å мȄ aΦн YŜȅ a ¢ȅǇŜ ннул {ƻŎƪŜǘ όt/LŜ DŜƴо Ȅп κ {!¢! оΦлύΣ {ǳǇǇƻǊǘ {ǘƻǊŀƎŜ κ !ŘŘπƻƴ /ŀǊŘ 9ȄǇŀƴǎƛƻƴ 

9ȄǇŀƴǎƛƻƴ 

t/L 9ȄǇǊŜǎǎ  

Å м Ȅ t/Lκt/LŜ 9ȄǇŀƴǎƛƻƴ {ƭƻǘ 

ǿƛǘƘ hǇǘƛƻƴŀƭ wƛǎŜǊ /ŀǊŘ 

ϝ {ǳǇǇƻǊǘǎ ƳŀȄƛƳǳƳ 

ŘƛƳŜƴǎƛƻƴǎ ƻŦ ŀŘŘπƻƴ ŎŀǊŘ 

ό[ Ȅ IύΥ нор Ȅ мнпƳƳ 

ϝ {ǳǇǇƻǊǘǎ Dt¦ ŎŀǊŘ ǳǇ ǘƻ 

тр² 

Å нȄ t/Lκt/LŜ 9ȄǇŀƴǎƛƻƴ {ƭƻǘ 

ǿƛǘƘ hǇǘƛƻƴŀƭ wƛǎŜǊ /ŀǊŘ 

ϝ {ǳǇǇƻǊǘǎ ƳŀȄƛƳǳƳ 

ŘƛƳŜƴǎƛƻƴǎ ƻŦ ŀŘŘπƻƴ ŎŀǊŘ 

ό[ Ȅ IύΥ нор Ȅ мнпƳƳ 

ϝ {ǳǇǇƻǊǘǎ Dt¦ ŎŀǊŘ ǳǇ ǘƻ 

мол² 

{La {ƻŎƪŜǘ Å нȄ {La {ƻŎƪŜǘ 

/aL ό/ƻƳōƛƴŜŘ 

aǳƭǘƛǇƭŜ Lκhύ 

LƴǘŜǊŦŀŎŜ 

Å нȄ IƛƎƘ {ǇŜŜŘ /aL LƴǘŜǊŦŀŎŜ ŦƻǊ ƻǇǘƛƻƴŀƭ /aL aƻŘǳƭŜ 9ȄǇŀƴǎƛƻƴ 

Å нȄ [ƻǿ {ǇŜŜŘ /aL LƴǘŜǊŦŀŎŜ ŦƻǊ ƻǇǘƛƻƴŀƭ /aL aƻŘǳƭŜ 9ȄǇŀƴǎƛƻƴ 

/Ca ό/ƻƴǘǊƻƭ 

CǳƴŎǘƛƻƴ aƻŘǳƭŜύ 

LƴǘŜǊŦŀŎŜ 

Å мȄ /Ca LDb LƴǘŜǊŦŀŎŜ ŦƻǊ ƻǇǘƛƻƴŀƭ /CaπLDb aƻŘǳƭŜ 9ȄǇŀƴǎƛƻƴ 

Å мȄ /Caπ¢ta LƴǘŜǊŦŀŎŜ ŦƻǊ ƻǇǘƛƻƴŀƭ /Caπ¢ta aƻŘǳƭŜ 9ȄǇŀƴǎƛƻƴ 

hǘƘŜǊ CǳƴŎǘƛƻƴ 

w!L5 Å {ǳǇǇƻǊǘ w!L5 лκмκрκмл 

9ȄǘŜǊƴŀƭ C!b 

/ƻƴƴŜŎǘƻǊ 
Å мȄ 9ȄǘŜǊƴŀƭ C!b /ƻƴƴŜŎǘƻǊΣ пπǇƛƴ ¢ŜǊƳƛƴŀƭ .ƭƻŎƪ ό{ǳǇǇƻǊǘ {ƳŀǊǘ Cŀƴ ōȅ .Lh{ύ 

tƻǿŜǊ LƎƴƛǘƛƻƴ 

{ŜƴǎƛƴƎ 

Å {ǳǇǇƻǊǘ tƻǿŜǊ LƎƴƛǘƛƻƴ {ŜƴǎƛƴƎ CǳƴŎǘƛƻƴ ǿƛǘƘ 5Ŝƭŀȅ ¢ƛƳŜ aŀƴŀƎŜƳŜƴǘ ŀƴŘ {ŜƭŜŎǘŀōƭŜ мн±κнп± ό²ƛǘƘ 

hǇǘƛƻƴŀƭ /Ca aƻŘǳƭŜύ 

¢ta Å {ǳǇǇƻǊǘ 5ƛǎŎǊŜǘŜ ¢taнΦл όǿƛǘƘ hǇǘƛƻƴŀƭ /Ca aƻŘǳƭŜύ 

/ƭŜŀǊ /ah{ {ǿƛǘŎƘ Å мȄ /ƭŜŀǊ /ah{ {ǿƛǘŎƘ 

wŜǎŜǘ .ǳǘǘƻƴ Å мȄ wŜǎŜǘ .ǳǘǘƻƴ 

Lƴǎǘŀƴǘ wŜōƻƻǘ Å {ǳǇǇƻǊǘ лΦнǎŜŎ Lƴǎǘŀƴǘ wŜōƻƻǘ ¢ŜŎƘƴƻƭƻƎȅ 

²ŀǘŎƘŘƻƎ ¢ƛƳŜǊ Å {ƻŦǘǿŀǊŜ tǊƻƎǊŀƳƳŀōƭŜ {ǳǇǇƻǊǘǎ нрс [ŜǾŜƭǎ {ȅǎǘŜƳ wŜǎŜǘ 

!ƴǘŜƴƴŀ IƻƭŜǎ Å н 

tƻǿŜǊ 
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tƻǿŜǊ .ǳǘǘƻƴ Å мȄ !¢· tƻǿŜǊ hƴκhŦŦ .ǳǘǘƻƴ 

tƻǿŜǊ aƻŘŜ 

{ǿƛǘŎƘ 
Å мȄ !¢κ!¢· aƻŘŜ {ǿƛǘŎƘ 

tƻǿŜǊ LƴǇǳǘ Å ф π пу±5/Σ оπǇƛƴ ¢ŜǊƳƛƴŀƭ .ƭƻŎƪ 

wŜƳƻǘŜ tƻǿŜǊ 

hƴκhŦŦ 
Å мȄ wŜƳƻǘŜ tƻǿŜǊ hƴκhŦŦΣ нπǇƛƴ ¢ŜǊƳƛƴŀƭ .ƭƻŎƪ 

wŜƳƻǘŜ tƻǿŜǊ [95 Å мȄ wŜƳƻǘŜ tƻǿŜǊ [95Σ нπǇƛƴ ¢ŜǊƳƛƴŀƭ .ƭƻŎƪ 

aŀȄΦ tƻǿŜǊ 

/ƻƴǎǳƳǇǘƛƻƴ 

Å ор² /t¦Υ мсо² 

Å ср² /t¦Υ нснΦу² 

π ¢Ŝǎǘ ŎƻƴŘǳŎǘŜŘ ǿƛǘƘ /t¦Σ мȄ w!aΣ ŀƴŘ мȄ ǎǘƻǊŀƎŜ 

π млл҈ ƭƻŀŘ ŘǳǊƛƴƎ ōǳǊƴπƛƴ ǘŜǎǘƛƴƎΦ 

Inrush Current 

(Peak) 

Å ор² /t¦Υ рΦумн !Ϫнп±  

Å ср² /t¦Υ рΦфуо !Ϫнп± 

tƘȅǎƛŎŀƭ 

5ƛƳŜƴǎƛƻƴǎ  

ό² Ȅ 5 Ȅ Iύ 
Å ннт Ȅ нсм Ȅ уу ƳƳ Å ннт Ȅ нсм Ȅ млу ƳƳ Å ннт Ȅ нсм Ȅ мну ƳƳ 

²ŜƛƎƘǘ 

LƴŦƻǊƳŀǘƛƻƴ 
Å пΦф YD Å рΦо YD  Å рΦт YD  

aŜŎƘŀƴƛŎŀƭ 

/ƻƴǎǘǊǳŎǘƛƻƴ 
Å 9ȄǘǊǳŘŜŘ !ƭǳƳƛƴǳƳ ǿƛǘƘ IŜŀǾȅ 5ǳǘȅ aŜǘŀƭ 

aƻǳƴǘƛƴƎ Å ²ŀƭƭ aƻǳƴǘ 

tƘȅǎƛŎŀƭ 5ŜǎƛƎƴ 

Å CŀƴƭŜǎǎ 5ŜǎƛƎƴ 

Å /ŀōƭŜƭŜǎǎ 5ŜǎƛƎƴ 

Å WǳƳǇŜǊπƭŜǎǎ 5ŜǎƛƎƴ 

Å ¦ƴƛōƻŘȅ 5ŜǎƛƎƴ 

wŜƭƛŀōƛƭƛǘȅ ϧ tǊƻǘŜŎǘƛƻƴ 

wŜǾŜǊǎŜ tƻǿŜǊ 

LƴǇǳǘ tǊƻǘŜŎǘƛƻƴ 
Å ¸Ŝǎ 

hǾŜǊ ±ƻƭǘŀƎŜ 

tǊƻǘŜŎǘƛƻƴ 

Å tǊƻǘŜŎǘƛƻƴ wŀƴƎŜΥ рмπру± 

Å tǊƻǘŜŎǘƛƻƴ ¢ȅǇŜΥ ǎƘǳǘ Řƻǿƴ ƻǇŜǊŀǘƛƴƎ ǾƻƭǘŀƎŜΣ ǊŜπǇƻǿŜǊ ƻƴ ŀǘ ǘƘŜ ǇǊŜǎŜƴǘ ƭŜǾŜƭ ǘƻ ǊŜŎƻǾŜǊ 

hǾŜǊ /ǳǊǊŜƴǘ 

tǊƻǘŜŎǘƛƻƴ 
Å мр! 

/ah{ .ŀǘǘŜǊȅ 

.ŀŎƪǳǇ 
Å {ǳǇŜǊ/ŀǇ LƴǘŜƎǊŀǘŜŘ ŦƻǊ /ah{ .ŀǘǘŜǊȅ aŀƛƴǘŜƴŀƴŎŜπŦǊŜŜ hǇŜǊŀǘƛƻƴ 

a¢.C 
Å олтΣннп IƻǳǊǎ 

π 5ŀǘŀōŀǎŜΥ ¢ŜƭŎƻǊŘƛŀ {wπоон LǎǎǳŜоΣ aŜǘƘƻŘ мΣ /ŀǎŜ о 

hǇŜǊŀǘƛƴƎ {ȅǎǘŜƳ 

²ƛƴŘƻǿǎ Å ²ƛƴŘƻǿǎϯммΣ ²ƛƴŘƻǿǎϯмл 

[ƛƴǳȄ Å ¦ōǳƴǘǳ нпΦлп  
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9ƴǾƛǊƻƴƳŜƴǘ 

hǇŜǊŀǘƛƴƎ 

¢ŜƳǇŜǊŀǘǳǊŜ 

Å ор² ¢5t tǊƻŎŜǎǎƻǊΥ πплϲ/ ǘƻ слϲ/ όπплϲC ǘƻ мплϲCύ 

Å ср² ¢5t tǊƻŎŜǎǎƻǊΥ πплϲ/ ǘƻ рлϲ/ όπплϲC ǘƻ мннϲCύ ²ƛǘƘ 9ȄǘŜǊƴŀƭ Cŀƴ Yƛǘ 

π ²ƛǘƘ ŜȄǘŜƴŘŜŘ ǘŜƳǇŜǊŀǘǳǊŜ ǇŜǊƛǇƘŜǊŀƭǎΤ !ƳōƛŜƴǘ ǿƛǘƘ ŀƛǊ Ŧƭƻǿ 

π !ŎŎƻǊŘƛƴƎ ǘƻ L9/сллсуπнπмΣ L9/сллсуπнπнΣ L9/сллсуπнπмп 

{ǘƻǊŀƎŜ 

¢ŜƳǇŜǊŀǘǳǊŜ 
Å πплϲ/ ǘƻ урϲ/ όπплϲC ǘƻ мурϲCύ 

wŜƭŀǘƛǾŜ IǳƳƛŘƛǘȅ Å фр҈Ϫслϲ/ όƴƻƴπ/ƻƴŘŜƴǎƛƴƎύ 

{ƘƻŎƪ Å aL[π{¢5πумлI 

±ƛōǊŀǘƛƻƴ Å aL[π{¢5πумлI 

9a/ Å /9Σ ¦Y/!Σ C//Σ L/9{πлло /ƭŀǎǎ ! 

9aL 

Å /L{tw он /ƻƴŘǳŎǘŜŘ ϧ wŀŘƛŀǘŜŘΥ /ƭŀǎǎ ! 

Å 9bκ.{ 9b рлмнмπоπн /ƻƴŘǳŎǘŜŘ ϧ wŀŘƛŀǘŜŘΥ /ƭŀǎǎ ! 

Å 9bκ.{ 9b L9/ смлллπоπн IŀǊƳƻƴƛŎ ŎǳǊǊŜƴǘ ŜƳƛǎǎƛƻƴǎΥ /ƭŀǎǎ ! 

Å 9bκ.{ 9bсмлллπоπо ±ƻƭǘŀƎŜ ŦƭǳŎǘǳŀǘƛƻƴǎ ϧ ŦƭƛŎƪŜǊ 

Å C// пт /Cw tŀǊǘ мр.Σ L/9{πлло /ƻƴŘǳŎǘŜŘ ϧ wŀŘƛŀǘŜŘΥ /ƭŀǎǎ ! 

9a{ 

Å 9bκL9/ смлллπпπн 9{5Υ /ƻƴǘŀŎǘΥ с ƪ±Τ !ƛǊΥ у ƪ± 

Å 9bκL9/ смлллπпπо w{Υ ул aIȊ ǘƻ мллл aIȊΥ нл ±κƳ 

Å 9bκL9/ смлллπпπп 9C¢Υ !/ tƻǿŜǊΥ н ƪ±Τ {ƛƎƴŀƭΥ н ƪ± 

Å 9bκL9/ смлллπпπр {ǳǊƎŜǎΥ !/ tƻǿŜǊΥ н ƪ± 

Å 9bκL9/ смлллπпπс /{Υ мл± 

Å 9bκL9/ смлллπпπу tCaCΥ рл IȊΣ м!κƳ 

Å 9bκL9/ смлллπпπмм ±ƻƭǘŀƎŜ 5ƛǇǎ ϧ ±ƻƭǘŀƎŜ LƴǘŜǊǊǳǇǘƛƻƴǎΥ лΦр ŎȅŎƭŜǎ ŀǘ рл IȊ 

wŀƛƭǿŀȅ 

Å 9a/Υ 

π 9b рлмррΥ нлнм /ƭŀǳǎŜ пΦпΦсΣ моΦпΦф 

π 9b рлмнмπмΥ нлмт 

π 9b рлмнмπоπнΥ нлмс Ҍ !мΥ нлмф 

CƛǊŜ tǊƻǘŜŎǘƛƻƴ Å 9b пррпрπн 

{ŀŦŜǘȅ Å ¦[Σ Ŏ¦[Σ /.Σ L9/Σ 9b сносуπм 

ϝ tǊƻŘǳŎǘ {ǇŜŎƛŦƛŎŀǘƛƻƴǎ ŀƴŘ ŦŜŀǘǳǊŜǎ ŀǊŜ ŦƻǊ ǊŜŦŜǊŜƴŎŜ ƻƴƭȅ ŀƴŘ ŀǊŜ ǎǳōƧŜŎǘ ǘƻ ŎƘŀƴƎŜ ǿƛǘƘƻǳǘ ǇǊƛƻǊ 

ƴƻǘƛŎŜΦ CƻǊ ƳƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ ƭŀǘŜǎǘ ǇǊƻŘǳŎǘ ŘŀǘŀǎƘŜŜǘ ŦǊƻƳ /ƛƴŎƻȊŜϥǎ ǿŜōǎƛǘŜΦ 
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1.3. 9ȄǘŜǊƴŀƭ [ŀȅƻǳǘ 

1.3.1. CǊƻƴǘ 

5{πмрлл 

 

5{πмрлм 

 

5{πмрлн 
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1.3.2. wŜŀǊ  
5{πмрлл 

 

5{πмрлм 

 

5{πмрлн 
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1.4. 5ƛƳŜƴǎƛƻƴǎ 

5{πмрлл 

 
5{πмрлм 
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5{πмрлн 
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/ƘŀǇǘŜǊ н 

LƴǘǊƻŘǳŎǘƛƻƴ ǘƻ 

{ǿƛǘŎƘŜǎ ŀƴŘ 

/ƻƴƴŜŎǘƻǊǎ 
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2.1. [ƻŎŀǘƛƻƴ ƻŦ {ǿƛǘŎƘŜǎ ŀƴŘ /ƻƴƴŜŎǘƻǊǎ 

2.1.1. ¢ƻǇ ±ƛŜǿ 
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2.1.2. .ƻǘǘƻƳ ±ƛŜǿ 
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2.2. {ǿƛǘŎƘŜǎ ŀƴŘ /ƻƴƴŜŎǘƻǊǎ 5ŜŦƛƴƛǘƛƻƴ 

[ƛǎǘ ƻŦ {ǿƛǘŎƘ ϧ /ƻƴƴŜŎǘƻǊ 

Connector Definition 

DC_IN1 3-pin DC 9-48V Power Input with Power Ignition Connector 

DP1, DP2 DisplayPort Connector 

VGA1 VGA Connector 

HDMI1 HDMI Connector 

FAN1 External PWM Fan Connector 

CN2 PS/2 and USB2.0 Ports 

CN3 LAN2 (I225IT) and USB3.0 Ports 

CN4 LAN1 (I219LM) and USB3.0 Ports 

COM_1_1 COM1 /COM2, RS232 / RS422 / RS485 Connector 

AUDIO1 Audio Jack / MIC_IN / LINE_OUT 

CN1 Remote Power On/Off + Remote Power LED Connector 

SATA1,2 22-pin SATA Connector 

SATA3 7-pin SATA Connector 

Power 1~4 +5V/+12V Power Connector 

CN5,  M.2 Key B Type 3052 Connector (Support PCIE/SATA/USB3) 

CN7, CN8 M.2 Key B Type 3052 Connector (Support PCIE/SATA) 

CN6 M.2 Key M Type 2280 Connector (Support PCIE/SATA) 

SW3 SATA DOM / COM1 / COM2 Power Select 

SW4 Super CAP/ Engineering use 

SW5 PCIE Configuration 

BTB_FH1, BTB_FH2 PSE LAN Port Board to Board Connector 

BTB_FH3, BTB_FH4 DIO or COM Port Board to Board Connector 

USB3_1, USB3_2 USB 3.1 Gen2 Ports 

PWR_SW1 Power button with power on LED 

LED_PH1 LED board connector for IGN Temperature, HDD, GPIO, LAN2, LAN1 LED 

PCIE1 PCI-Express X16 Socket 

PCIE2 PCI-Express X1 Socket /FAN 

USB2_13_1 Internal USB 2.0 Ports 

DDR5 DDR5 SODIMM Socket 

IGN_PH1 IGN Board to Board connector 
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SIM1, SIM2 SIM Card Socket 

AT_ATX1 AT / ATX Power Mode Switch 

RESET1 Reset button 

DC_IN2 4-pin DC 9-48V Out Power Connector 

JP2 BIOS SPI interface, TPM (Optional) 

JP3 RTC Battery board to board connector 

2.3. 5ŜŦƛƴƛǘƛƻƴ ƻŦ {ǿƛǘŎƘŜǎ 

t²wψ{²мΥ tƻǿŜǊ ōǳǘǘƻƴ ǿƛǘƘ ǇƻǿŜǊ ƻƴ [95 

{ǿƛǘŎƘ 5ŜŦƛƴƛǘƛƻƴ 

tǳǎƘ tƻǿŜǊ {ȅǎǘŜƳ 

 

[95 ¢ȅǇŜ [95 {ǘŀǘǳǎ {ǘŀǘǳǎ 

tƻǿŜǊ [95 

.ƭǳŜ tƻǿŜǊ ƻŦŦ ό{пκ{рύ 

DǊŜŜƴ tƻǿŜǊ ƻƴ ό{лύ 

.ƭƛƴƪƛƴƎ .ƭǳŜ ϧ DǊŜŜƴ  {ǘŀƴŘ ōȅ ό{оύ 

 

{²оΥ {!¢! 5ha κ /haм κ /haн tƻǿŜǊ {ŜƭŜŎǘ 

[ƻŎŀǘƛƻƴ CǳƴŎǘƛƻƴ 5Ltм 5Ltн 

{²о 
{!¢! 

5ha 

5ƛǎŀōƭŜ 
bκ! 

hb ό5ŜŦŀǳƭǘύ 

9ƴŀōƭŜ hCC 

[ƻŎŀǘƛƻƴ CǳƴŎǘƛƻƴ 5Ltо 5Ltп 

{²о /haм 

wL hb ό5ŜŦŀǳƭǘύ hb ό5ŜŦŀǳƭǘύ 

р± hb hCC 

мн± hCC hCC 

[ƻŎŀǘƛƻƴ CǳƴŎǘƛƻƴ 5Ltр 5Ltс 

{²о /haн 

wL hb ό5ŜŦŀǳƭǘύ hb ό5ŜŦŀǳƭǘύ 

р± hb hCC 

мн± hCC hCC 

 

 

  

hb 

hCC 

hb 

hCC 

hb 

hCC 
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{²пΥ {ǳǇŜǊ /!tκ 9ƴƎƛƴŜŜǊƛƴƎ ǳǎŜ 

[ƻŎŀǘƛƻƴ CǳƴŎǘƛƻƴ 5Ltм 5Ltн 

{²п 
{ǳǇŜǊ 

/!t  

9ƴŀōƭŜŘ hb ό5ŜŦŀǳƭǘύ 
hb ό5ŜŦŀǳƭǘύ 

5ƛǎŀōƭŜŘ hCC 

 

{²рΥ t/L9 /ƻƴŦƛƎǳǊŀǘƛƻƴ 

[ƻŎŀǘƛƻƴ CǳƴŎǘƛƻƴ 5Ltм 5Ltн 

{²р t/L9м 

·уΣ·пΣ·п hb  hb  

·уΣ·у hb hCC 

wŜǎŜǊǾŜŘ hCC hb 

·мс  hCCό5ŜŦŀǳƭǘύ hCCό5ŜŦŀǳƭǘύ 

 

w9{9¢мΥ wŜǎŜǘ .ǳǘǘƻƴ 

{ǿƛǘŎƘ 5ŜŦƛƴƛǘƛƻƴ 

tǳǎƘ wŜǎŜǘ {ȅǎǘŜƳ 

 

!¢ψ!¢·мΥ !¢ κ !¢· tƻǿŜǊ aƻŘŜ {ǿƛǘŎƘ 

{ǿƛǘŎƘ 5ŜŦƛƴƛǘƛƻƴ 

[ŜŦǘ !¢ tƻǿŜǊ aƻŘŜ  

wƛƎƘǘ !¢· tƻǿŜǊ aƻŘŜ ό5ŜŦŀǳƭǘύ 

 

WtоΥ w¢/ .ŀǘǘŜǊȅ ōƻŀǊŘ ǘƻ ōƻŀǊŘ ŎƻƴƴŜŎǘƻǊ 

/ƭŜŀǊ .Lh{ {ǿƛǘŎƘ  

tƛƴ 5ŜŦƛƴƛǘƛƻƴ 

мπн ό[ŜŦǘύ bƻǊƳŀƭ {ǘŀǘǳǎ ό5ŜŦŀǳƭǘύ 

нπо όwƛƎƘǘύ /ƭŜŀǊ .Lh{ 

 

  

!ŦǘŜǊ ǇŜǊŦƻǊƳƛƴƎ /ƭŜŀǊ /ah{Σ ǘƘŜ ǎȅǎǘŜƳ ǿƛƭƭ ǘŀƪŜ ǎŜǾŜǊŀƭ ƳƛƴǳǘŜǎ ǘƻ ǎǘŀǊǘΦ ¢Ƙƛǎ ƛǎ ƴƻǊƳŀƭΦ 

5ǳǊƛƴƎ ǘƘƛǎ ǇǊƻŎŜǎǎΣ ǘƘŜ ǎȅǎǘŜƳ ǿƛƭƭ th{¢ ǘƘǊŜŜ ǘƛƳŜǎΣ ŀƴŘ ǘƘŜ ǎȅǎǘŜƳϥǎ tƻǿŜǊ [95 ǿƛƭƭ 

ŀƭǘŜǊƴŀǘŜ ōŜǘǿŜŜƴ ƎǊŜŜƴ ŀƴŘ ōƭǳŜ ƭƛƎƘǘǎΦ  

ό!ǇǊŝǎ ŀǾƻƛǊ ŜŦŦŜŎǘǳŞ /ƭŜŀǊ /ah{Σ ƭŜ ǎȅǎǘŝƳŜ ǇǊŜƴŘǊŀ ǇƭǳǎƛŜǳǊǎ ƳƛƴǳǘŜǎ ǇƻǳǊ ŘŞƳŀǊǊŜǊΦ 

/Ŝƭŀ Ŝǎǘ ƴƻǊƳŀƭΦ tŜƴŘŀƴǘ ŎŜ ǇǊƻŎŜǎǎǳǎΣ ƭŜ ǎȅǎǘŝƳŜ ŜŦŦŜŎǘǳŜǊŀ ǘǊƻƛǎ Ŧƻƛǎ ƭŜ th{¢Σ Ŝǘ ƭŀ [95 

ŘϥŀƭƛƳŜƴǘŀǘƛƻƴ Řǳ ǎȅǎǘŝƳŜ ŀƭǘŜǊƴŜǊŀ ŜƴǘǊŜ ƭŜǎ ƭǳƳƛŝǊŜǎ ǾŜǊǘŜ Ŝǘ ōƭŜǳŜΦύ 

W
A

R
N

IN
G 

(A
V

E
R

T
IR

) 
hCC 

hb 

hCC 

hb 
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2.4. 5ŜŦƛƴƛǘƛƻƴ ƻŦ /ƻƴƴŜŎǘƻǊǎ 

/bр Υ aΦн YŜȅ . ¢ȅǇŜ олрн /ƻƴƴŜŎǘƻǊ ό{ǳǇǇƻǊǘ t/L9κ{!¢!κ¦{.оύ  

Pin No. PIN Name Pin No. Pin name 

1 CFG3 2 +3.3V 

3 GND 4 +3.3V 

5 GND 6 NC 

7 USB2_D+ 8 NC 

9 ¦{.нψ5π 10 LED#1 

11 GND 12 Key 

13 Key 14 Key 

15 Key 16 Key 

17 Key 18 Key 

19 Key 20 NC 

21 CFG0 22 NC 

23 NC 24 NC 

25 NC 26 NC 

27 GND 28 NC 

29 PERN1 30 USIM1_RST 

31 PERP1 32 USIM1_CLK 

33 GND 34 USIM1_DATA 

35 PETN1 36 USIM1_PWR 

37 PETP1 38 DEVSLP 

39 GND 40 SIM2_DET 

41 PERN0/SATA_RXP 42 USIM2_DATA 

43 PERP0/SATA_RXN 44 USIM2_CLK 

45 GND 46 USIM2_RST 

47 PETN0/SATA_TXN 48 USIM2_PWR 

49 PETP0/SATA_TXP 50 PERST# 

51 GND 52 CLKREQ# 

53 REFCLKN 54 WAKE# 

55 REFCLKP 56 NC 

57 GND 58 NC 

59 NC 60 NC 

61 NC 62 NC 

63 NC 64 NC 

65 NC 66 SIM1_DET 
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67 RESET2# 68 SUSCLK 

69 CFG1 70 +3.3V 

71 GND 72 +3.3V 

73 GND 74 +3.3V 

75 CFG2   

/bтΣ /bу Υ aΦн YŜȅ . ¢ȅǇŜ олрн /ƻƴƴŜŎǘƻǊ ό{ǳǇǇƻǊǘ t/L9κ{!¢!ύ  

Pin No. PIN Name Pin No. Pin name 

1 CFG3 2 +3.3V 

3 GND 4 +3.3V 

5 GND 6 NC 

7 USB2_D+ 8 NC 

9 ¦{.нψ5π 10 LED#1 

11 GND 12 Key 

13 Key 14 Key 

15 Key 16 Key 

17 Key 18 Key 

19 Key 20 NC 

21 CFG0 22 NC 

23 NC 24 NC 

25 NC 26 NC 

27 GND 28 NC 

29 PERN1 30 NC 

31 PERP1 32 NC 

33 GND 34 NC 

35 PETN1 36 NC 

37 PETP1 38 DEVSLP 

39 GND 40 NC 

41 PERN0/SATA_RXP 42 NC 

43 PERP0/SATA_RXN 44 NC 

45 GND 46 NC 

47 PETN0/SATA_TXN 48 NC 

49 PETP0/SATA_TXP 50 PERST# 

51 GND 52 CLKREQ# 

53 REFCLKN 54 WAKE# 

55 REFCLKP 56 NC 

57 GND 58 NC 

59 NC 60 NC 
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61 NC 62 NC 

63 NC 64 NC 

65 NC 66 NC 

67 RESET2# 68 SUSCLK 

69 CFG1 70 +3.3V 

71 GND 72 +3.3V 

73 GND 74 +3.3V 

75 CFG2   

/bс Υ aΦн YŜȅ a ¢ȅǇŜ ннул /ƻƴƴŜŎǘƻǊ ό{ǳǇǇƻǊǘ t/L9κ{!¢!ύ  

Pin No. PIN Name Pin No. Pin name 

1 CFG3 2 +3.3V 

3 GND 4 +3.3V 

5 PERN3 6 NC 

7 PERP3 8 NC 

9 GND 10 LED 

11 PETN3 12 +3.3V 

13 PETP3 14 +3.3V 

15 GND 16 +3.3V 

17 PERN2 18 +3.3V 

19 PERP2 20 NC 

21 CFG0 22 NC 

23 PETN2 24 NC 

25 PETP2 26 NC 

27 GND 28 NC 

29 PERN1 30 NC 

31 PERP1 32 NC 

33 GND 34 NC 

35 PETN1 36 NC 

37 PETP1 38 DEVSLP 

39 GND 40 SMB_CLK 

41 PERN0/SATARP0 42 SMD_DATA 

43 PERP0/SATARN0π 44 ALERT# 

45 GND 46 NC 

47 PETN0/SATATN0 48 NC 

49 PETP0/SATATP0 50 RESET# 

51 GND 52 NC 

53 REFCLKN 54 PEWAKE# 



 

 
 

5{πмрлл {ŜǊƛŜǎ μ ¦ǎŜǊ aŀƴǳŀƭ  ом 

 
 

55 REFCLKP 56 NC 

57 GND 58 NC 

59 Key 60 Key 

61 Key 62 Key 

63 Key 64 Key 

65 Key 66 Key 

67 NC 68 SUSCLK 

69 PEDET 70 +3.3V 

71 GND 72 +3.3V 

73 GND 74 +3.3V 

75 CFG2 76 NC 

th²9wмϤпΥ Ҍр±κҌмн± tƻǿŜǊ hǳǘǇǳǘ /ƻƴƴŜŎǘƻǊ 

tƻǿŜǊмϤо /ƻƴƴŜŎǘƻǊ ¢ȅǇŜΥ м·п пπǇƛƴ ²ŀŦŜǊΣ нΦл ƳƳ ǇƛǘŎƘ 

tƛƴ 5ŜŦƛƴƛǘƛƻƴ 

м Ҍр± 

н Db5 

о Db5 

п Ҍмн± 

tƻǿŜǊ п /ƻƴƴŜŎǘƻǊ ¢ȅǇŜΥ м·п пπǇƛƴ ²ŀŦŜǊΣ нΦрпƳƳ ǇƛǘŎƘ 

tƛƴ 5ŜŦƛƴƛǘƛƻƴ 

м Ҍр± 

н Db5 

о Db5 

п Ҍмн± 

/bм wŜƳƻǘŜ tƻǿŜǊ hƴκhŦŦ Ҍ wŜƳƻǘŜ tƻǿŜǊ [95 /ƻƴƴŜŎǘƻǊ 

wŜƳƻǘŜ tƻǿŜǊ [95 ŎƻƴƴŜŎǘƻǊ Ŏŀƴ ŎƻƴƴŜŎǘ ŀƴ ŜȄǘŜǊƴŀƭ [95 ƛƴŘƛŎŀǘƻǊ ǳǇ ǘƻ млƳ! Ϫ оΦо±Φ 

/ƻƴƴŜŎǘƻǊ ¢ȅǇŜΥ ¢ŜǊƳƛƴŀƭ .ƭƻŎƪ н·н пπǇƛƴΣ оΦрƳƳ ǇƛǘŎƘ 

tƛƴ 5ŜŦƛƴƛǘƛƻƴ 

м t²wψ{² 

н [95 

о Db5 

п Db5 

 

5ƻ ƴƻǘ ŀǇǇƭȅ ǇƻǿŜǊ ǘƻ ǘƘƛǎ ŎƻƴƴŜŎǘƻǊΗ ¢Ƙƛǎ ǇƻǊǘ ƛǎ ǳǎŜŘ ǘƻ ŎƻƴƴŜŎǘ ŀ {²L¢/IΗ 

όbŜ ƳŜǘǘŜȊ Ǉŀǎ ǎƻǳǎ ǘŜƴǎƛƻƴ ŎŜ ŎƻƴƴŜŎǘŜǳǊΗ /Ŝ ǇƻǊǘ Ŝǎǘ ǳǘƛƭƛǎŞ ǇƻǳǊ ŎƻƴƴŜŎǘŜǊ ǳƴ {²L¢/IΗύ 
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C!bмΥ 9ȄǘŜǊƴŀƭ t²a Cŀƴ /ƻƴƴŜŎǘƻǊ 

/ƻƴƴŜŎǘƻǊ ¢ȅǇŜΥ ¢ŜǊƳƛƴŀƭ .ƭƻŎƪ м·п пπǇƛƴΣ оΦрƳƳ ǇƛǘŎƘ 

tƛƴ 5ŜŦƛƴƛǘƛƻƴ 

м Db5 

н Ҍмн± 

о {9b{9 

п /ƻƴǘǊƻƭ 

{!¢!оΥ тπǇƛƴ {!¢!κ{!¢! 5ha /ƻƴƴŜŎǘƻǊ 

tƛƴ 5ŜŦƛƴƛǘƛƻƴ tƛƴ 5ŜŦƛƴƛǘƛƻƴ 

м Db5 р .π 

н !Ҍ с .Ҍ 

о !π т Ҍр± 

п Db5   

¦{.нψмоψмΥ LƴǘŜǊƴŀƭ ¦{. нΦл tƻǊǘǎ  

/ƻƴƴŜŎǘƻǊ ¢ȅǇŜΥ .ƻȄ IŜŀŘŜǊΣ нȄр млπǇƛƴΣ нΦрпƳƳ ǇƛǘŎƘ 

tƛƴ 5ŜŦƛƴƛǘƛƻƴ tƛƴ 5ŜŦƛƴƛǘƛƻƴ 

м ±.¦{ όҌр±ύ с ¦{.нψtмψ5t 

н ±.¦{ όҌр±ύ т Db5 

о ¦{.нψtлψ5b у Db5 

п ¦{.нψtмψ5b ф /Db5 

р ¦{.нψtлψ5t мл /Db5 

/haψмψмΥ /haм κ/haнΣ w{нон κ w{пнн κ w{пур /ƻƴƴŜŎǘƻǊ  

/ƻƴƴŜŎǘƻǊ ¢ȅǇŜΥ фπǇƛƴ 5π{ǳō 

tƛƴ 
w{нон 

5ŜŦƛƴƛǘƛƻƴ 

w{пнн κ пур Cǳƭƭ 

5ǳǇƭŜȄ 5ŜŦƛƴƛǘƛƻƴ 

w{пур IŀƭŦ 

5ǳǇƭŜȄ 5ŜŦƛƴƛǘƛƻƴ 

м 5/5 ¢·π 5!¢! π 

н w·5 ¢·Ҍ 5!¢! Ҍ 

о ¢·5 w·Ҍ  

п 5¢w w·π  

р Db5 

с 5{w   

т w¢{   

у /¢{   

ф wL   

 

  

1   

6   9 

5  

2   10   

1   9   

м  н  о п 

1   

6   9 

5  
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5/ψLbмΥ оπǇƛƴ 5/ фπпу± tƻǿŜǊ LƴǇǳǘ ǿƛǘƘ tƻǿŜǊ LƎƴƛǘƛƻƴ /ƻƴƴŜŎǘƻǊ 

/ƻƴƴŜŎǘƻǊ ¢ȅǇŜΥ ¢ŜǊƳƛƴŀƭ .ƭƻŎƪ мȄо оπǇƛƴΣ рΦлƳƳ ǇƛǘŎƘ  

tƛƴ 5ŜŦƛƴƛǘƛƻƴ 

м Ҍфπпу±Lb 

н LƎƴƛǘƛƻƴ όLDbύ 

о Db5 

 

5/ψLbнΥ пπǇƛƴ 5/ фπпу± hǳǘ tƻǿŜǊ /ƻƴƴŜŎǘƻǊ 

/ƻƴƴŜŎǘƻǊ ¢ȅǇŜΥ нȄн пπǇƛƴΣ пΦнƳƳ ǇƛǘŎƘ  

tƛƴ 5ŜŦƛƴƛǘƛƻƴ 

м Db5 

н Db5 

о Ҍфπпу±Lb 

п Ҍфπпу±Lb 

 

[95ψtIмΥ [95 ōƻŀǊŘ ŎƻƴƴŜŎǘƻǊ ŦƻǊ LDb ¢ŜƳǇŜǊŀǘǳǊŜΣ I55Σ DtLhΣ [!bнΣ [!bм [95 

 

   ¢9at  I55   DtLh        [!bн [ƛƴƪ        [!bн !Ŏǘ            [!bм [ƛƴƪ         [!bм !Ŏǘ        

[95 ¢ȅǇŜ {ǘŀǘǳǎ [95 /ƻƭƻǊ 

¢9at [95 

{ȅǎǘŜƳ ¢ŜƳǇ Җ срϲ/ DǊŜŜƴ 

срϲ/ ғ {ȅǎǘŜƳ ¢ŜƳǇ Җ тлϲ/ .ƭǳŜ 

тлϲ/ ғ {ȅǎǘŜƳ ¢ŜƳǇ Җ трϲ/ wŜŘ 

трϲ/ ғ {ȅǎǘŜƳ ¢ŜƳǇ  .ƭƛƴƪƛƴƎ wŜŘ 

I55 [95 
bƻ ŀŎǘƛǾƛǘȅ  bƻ ƭƛƎƘǘ 

{!¢!κaΦн {{5 Řŀǘŀ ŀŎǘƛǾƛǘȅ ¸Ŝƭƭƻǿ 

DtLh [95 bƻ ŀŎǘƛǾƛǘȅ bƻ ƭƛƎƘǘ 

tƭŜŀǎŜ ŘƛǎŎƻƴƴŜŎǘ ǘƘŜ ǇƻǿŜǊ ǎƻǳǊŎŜ ōŜŦƻǊŜ ƳƻǳƴǘƛƴƎ ǘƘŜ 5/ ǇƻǿŜǊ ŎŀōƭŜǎ ƻǊ ŎƻƴƴŜŎǘƛƴƎ 

ǘƘŜ 5/ ǇƻǿŜǊ ŎƻƴƴŜŎǘƻǊ ǘƻ ǎȅǎǘŜƳΦ  

ό±ŜǳƛƭƭŜȊ ŘŞōǊŀƴŎƘŜǊ ƭŀ ǎƻǳǊŎŜ ŘϥŀƭƛƳŜƴǘŀǘƛƻƴ ŀǾŀƴǘ ŘŜ ƳƻƴǘŜǊ ƭŜǎ ŎŃōƭŜǎ ŘϥŀƭƛƳŜƴǘŀǘƛƻƴ 

// ƻǳ ŘŜ ŎƻƴƴŜŎǘŜǊ ƭŜ ŎƻƴƴŜŎǘŜǳǊ ŘϥŀƭƛƳŜƴǘŀǘƛƻƴ // ŀǳ ǎȅǎǘŝƳŜΦύ 
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.ŜŦƻǊŜ ǳǎƛƴƎ ǘƘƛǎ ŎƻƴƴŜŎǘƻǊΣ ƳŀƪŜ ǎǳǊŜ ǘƘŀǘ ǘƘŜ tLbо ϧ tLbп ǾƻƭǘŀƎŜ ƳŜŜǘǎ ǘƘŜ ǇƻǿŜǊ 

ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘŜ ŘŜǾƛŎŜΦ  

ό!Ǿŀƴǘ ŘϥǳǘƛƭƛǎŜǊ ŎŜ ŎƻƴƴŜŎǘŜǳǊΣ ŀǎǎǳǊŜȊπǾƻǳǎ ǉǳŜ ƭŀ ǘŜƴǎƛƻƴ tLbо Ŝǘ tLbп ǊŞǇƻƴŘ ŀǳȄ 

ŜȄƛƎŜƴŎŜǎ ŘϥŀƭƛƳŜƴǘŀǘƛƻƴ ŘŜ ƭϥŀǇǇŀǊŜƛƭΦύ 
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DtLh ŀŎǘƛǾƛǘȅ DǊŜŜƴ 

[!bн [ƛƴƪ [95 

нΦрDōǇǎ bŜǘǿƻǊƪ [ƛƴƪ DǊŜŜƴ 

мDōǇǎ bŜǘǿƻǊƪ [ƛƴƪ hǊŀƴƎŜ 

мллaōǇǎ bŜǘǿƻǊƪ [ƛƴƪ bƻ ƭƛƎƘǘ 

[!bн !Ŏǘ [95 

[ƛƴƪ ŀƴŘ Řŀǘŀ ŀŎǘƛǾƛǘȅ .ƭƛƴƪƛƴƎ ¸Ŝƭƭƻǿ 

[ƛƴƪ ōǳǘ ƴƻ ŀŎǘƛǾƛǘȅ {ǘŜŀŘȅ ¸Ŝƭƭƻǿ 

bƻ [ƛƴƪ bƻ ƭƛƎƘǘ 

[!bм [ƛƴƪ [95 мDōǇǎ bŜǘǿƻǊƪ [ƛƴƪ DǊŜŜƴ 

мллaōǇǎ bŜǘǿƻǊƪ [ƛƴƪ hǊŀƴƎŜ 

млaōǇǎ bŜǘǿƻǊƪ [ƛƴƪ bƻ ƭƛƎƘǘ  

[!bм !Ŏǘ [95 [ƛƴƪ ŀƴŘ Řŀǘŀ !ŎǘƛǾƛǘȅ .ƭƛƴƪƛƴƎ ¸Ŝƭƭƻǿ 

[ƛƴƪ ōǳǘ ƴƻ !ŎǘƛǾƛǘȅ {ǘŜŀŘȅ ¸Ŝƭƭƻǿ 

bƻ [ƛƴƪ bƻ ƭƛƎƘǘ 

 

/bоΥ [!bн όLннрL¢ύ ŀƴŘ ¦{.оΦл tƻǊǘǎ 

[!bн [95 {ǘŀǘǳǎ 5ŜŦƛƴƛǘƛƻƴ 

[ƛƴƪ {ǇŜŜŘ [95 {ǘŀǘǳǎ 5ŜŦƛƴƛǘƛƻƴ 

{ǘŜŀŘȅ DǊŜŜƴ нΦр DōǇǎ bŜǘǿƻǊƪ [ƛƴƪ 

{ǘŜŀŘȅ hǊŀƴƎŜ м DōǇǎ bŜǘǿƻǊƪ [ƛƴƪ 

hŦŦ млл aōǇǎκ мл aōǇǎ bŜǘǿƻǊƪ [ƛƴƪ 

[ƛƴƪ !Ŏǘ [95 {ǘŀǘǳǎ 5ŜŦƛƴƛǘƛƻƴ 

.ƭƛƴƪƛƴƎ ¸Ŝƭƭƻǿ [ƛƴƪ ŀƴŘ 5ŀǘŀ !ŎǘƛǾƛǘȅ 

{ǘŜŀŘȅ ¸Ŝƭƭƻǿ [ƛƴƪ ōǳǘ bƻ !ŎǘƛǾƛǘȅ 

hŦŦ bƻ [ƛƴƪ 

/bпΥ [!bм όLнмф[aύ ŀƴŘ ¦{.оΦл tƻǊǘǎ 

[!b м [95 {ǘŀǘǳǎ 5ŜŦƛƴƛǘƛƻƴ 

[ƛƴƪ {ǇŜŜŘ [95 {ǘŀǘǳǎ 5ŜŦƛƴƛǘƛƻƴ 

{ǘŜŀŘȅ DǊŜŜƴ м DōǇǎ bŜǘǿƻǊƪ [ƛƴƪ 

{ǘŜŀŘȅ hǊŀƴƎŜ млл aōǇǎ bŜǘǿƻǊƪ [ƛƴƪ 

hŦŦ мл aōǇǎ bŜǘǿƻǊƪ [ƛƴƪ 

[ƛƴƪ !Ŏǘ [95 {ǘŀǘǳǎ 5ŜŦƛƴƛǘƛƻƴ 

.ƭƛƴƪƛƴƎ ¸Ŝƭƭƻǿ [ƛƴƪ ŀƴŘ 5ŀǘŀ !ŎǘƛǾƛǘȅ 

{ǘŜŀŘȅ ¸Ŝƭƭƻǿ [ƛƴƪ ōǳǘ bƻ !ŎǘƛǾƛǘȅ 

hŦŦ bƻ [ƛƴƪ 

¢ƘŜ ¢9at [95 ƛǎ ƻƴƭȅ ŀǾŀƛƭŀōƭŜ ǿƘŜƴ LDb ƳƻŘǳƭŜ ƛǎ ƛƴǎǘŀƭƭŜŘΦ  

ό[ŀ [95 ¢9at ƴϥŜǎǘ ŘƛǎǇƻƴƛōƭŜ ǉǳŜ ƭƻǊǎǉǳŜ ƭŜ ƳƻŘǳƭŜ LDb Ŝǎǘ ƛƴǎǘŀƭƭŞΦύ N
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2.5. hǇǘƛƻƴŀƭ aƻŘǳƭŜΥ 5ŜŦƛƴƛǘƛƻƴ ƻŦ {ǿƛǘŎƘŜǎ ŀƴŘ /ƻƴƴŜŎǘƻǊǎ 

2.5.1. /aLπнtрD[!bло 
[!b όLннрύ [95 {ǘŀǘǳǎ 5ŜŦƛƴƛǘƛƻƴ 

[ƛƴƪ {ǇŜŜŘ [95 {ǘŀǘǳǎ 5ŜŦƛƴƛǘƛƻƴ 

{ǘŜŀŘȅ DǊŜŜƴ нΦр DōǇǎ bŜǘǿƻǊƪ [ƛƴƪ 

{ǘŜŀŘȅ hǊŀƴƎŜ м DōǇǎ bŜǘǿƻǊƪ [ƛƴƪ 

hŦŦ млл aōǇǎ bŜǘǿƻǊƪ [ƛƴƪ 

hŦŦ мл aōǇǎ bŜǘǿƻǊƪ [ƛƴƪ 

[ƛƴƪ !Ŏǘ [95 {ǘŀǘǳǎ 5ŜŦƛƴƛǘƛƻƴ 

.ƭƛƴƪƛƴƎ ¸Ŝƭƭƻǿ [ƛƴƪ ŀƴŘ 5ŀǘŀ !ŎǘƛǾƛǘȅ 

{ǘŜŀŘȅ ¸Ŝƭƭƻǿ [ƛƴƪ ōǳǘ bƻ !ŎǘƛǾƛǘȅ 

 

 

2.5.2. /aLπмлD·aмн[!bло 
[!b ό·ррлύ [95 {ǘŀǘǳǎ 5ŜŦƛƴƛǘƛƻƴ 

[ƛƴƪ {ǇŜŜŘ [95 {ǘŀǘǳǎ 5ŜŦƛƴƛǘƛƻƴ 

{ǘŜŀŘȅ DǊŜŜƴ мл DōǇǎ bŜǘǿƻǊƪ [ƛƴƪ 

{ǘŜŀŘȅ hǊŀƴƎŜ м DōǇǎ bŜǘǿƻǊƪ [ƛƴƪ 

hŦŦ млл aōǇǎ bŜǘǿƻǊƪ [ƛƴƪ 

[ƛƴƪ !Ŏǘ [95 {ǘŀǘǳǎ 5ŜŦƛƴƛǘƛƻƴ 

.ƭƛƴƪƛƴƎ ¸Ŝƭƭƻǿ [ƛƴƪ ŀƴŘ 5ŀǘŀ !ŎǘƛǾƛǘȅ 

{ǘŜŀŘȅ ¸Ŝƭƭƻǿ [ƛƴƪ ōǳǘ bƻ !ŎǘƛǾƛǘȅ 

 

[!b tƻǊǘ tƛƴ 5ŜŦƛƴƛǘƛƻƴǎ 

/ƻƴƴŜŎǘƻǊ ¢ȅǇŜΥ aмн · ŎƻŘŜŘ уǇƛƴ ŎƻƴƴŜŎǘƻǊ 

tƛƴ 5ŜŦƛƴƛǘƛƻƴ tƛƴ 5ŜŦƛƴƛǘƛƻƴ 

м a5·лҌ н a5·лπ 

о a5·мҌ п a5·мπ 

р a5·оҌ с a5·оπ 

т a5·нπ у a5·нҌ 

ф Db5   
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2.5.3. /aLπaмн[!bлм 

[!b tƻǊǘ tƛƴ 5ŜŦƛƴƛǘƛƻƴǎ 

/ƻƴƴŜŎǘƻǊ ¢ȅǇŜΥ aмн ! ŎƻŘŜŘ уǇƛƴ ŎƻƴƴŜŎǘƻǊ 

tƛƴ 5ŜŦƛƴƛǘƛƻƴ tƛƴ 5ŜŦƛƴƛǘƛƻƴ 

м нψ[!bмψлҌ н нψ[!bмψлπ 

о нψ[!bмψмҌ п нψ[!bмψнҌ 

р нψ[!bмψнπ с нψ[!bмψмπ 

т нψ[!bмψоҌ у нψ[!bмψоπ 

 

 

2.5.4. /aLπ·aмн[!bлм 

[!b tƻǊǘ tƛƴ 5ŜŦƛƴƛǘƛƻƴǎ 

/ƻƴƴŜŎǘƻǊ ¢ȅǇŜΥ aмн · ŎƻŘŜŘ уǇƛƴ ŎƻƴƴŜŎǘƻǊ 

tƛƴ 5ŜŦƛƴƛǘƛƻƴ tƛƴ 5ŜŦƛƴƛǘƛƻƴ 

м 5мҌ н 5мπ 

о 5нҌ п 5нπ 

р 5пҌ с 5пπ 

т 5оπ у 5оҌ 
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2.5.5. /aLπ5Lhлн 

 

5LhмΥ 5ƛƎƛǘŀƭ LƴǇǳǘ κ hǳǘǇǳǘ /ƻƴƴŜŎǘƻǊ 

/ƻƴƴŜŎǘƻǊ ¢ȅǇŜΥ ¢ŜǊƳƛƴŀƭ .ƭƻŎƪ н·р млπǇƛƴΣ оΦрƳƳ ǇƛǘŎƘ 

tƛƴ 5ŜŦƛƴƛǘƛƻƴ tƛƴ 5ŜŦƛƴƛǘƛƻƴ 

м 5Lм мм 5hм 

н 5Lн мн 5hн 

о 5Lо мо 5hо 

п 5Lп мп 5hп 

р 
·/haҌ 

ό5/ Lbt¦¢ύ 
мр 

·/haπ 

όDb5ύ 

 

tƛƴ 5ŜŦƛƴƛǘƛƻƴ tƛƴ 5ŜŦƛƴƛǘƛƻƴ 

с 5Lр мс 5hр 

т 5Lс мт 5hс 

у 5Lт му 5hт 

ф 5Lу мф 5hу 

мл 
н·/haҌ 

ό5/ Lbt¦¢ύ 
нл 

н·/haπ 

όDb5ύ 
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2.5.6. /aLπ/haлн 

 

/haоϤ/haсw{нон κ w{пнн κ w{пур /ƻƴƴŜŎǘƻǊ 

/ƻƴƴŜŎǘƻǊ ¢ȅǇŜΥ фπǇƛƴ 5π{ǳō 

tƛƴ 
w{нон 

5ŜŦƛƴƛǘƛƻƴ 

w{пнн κ пур Cǳƭƭ 

5ǳǇƭŜȄ 5ŜŦƛƴƛǘƛƻƴ 

w{пур IŀƭŦ 

5ǳǇƭŜȄ 5ŜŦƛƴƛǘƛƻƴ 

м 5/5 ¢·π 5!¢! π 

н w·5 ¢·Ҍ 5!¢! Ҍ 

о ¢·5 w·Ҍ  

п 5¢w w·π  

р Db5 

с 5{w   

т w¢{   

у /¢{   

ф wL   

{²м ƻƴ /aLπ/haлн aƻŘǳƭŜ/haоϤ/haс tƻǿŜǊ {ŜƭŜŎǘ 

[ƻŎŀǘƛƻƴ CǳƴŎǘƛƻƴ 5Ltм 5Ltн 

{²м /haо 

л±όwLύ hb ό5ŜŦŀǳƭǘύ hb ό5ŜŦŀǳƭǘύ 

р± hb hCC 

мн± hCC hCC 

[ƻŎŀǘƛƻƴ CǳƴŎǘƛƻƴ 5Ltо 5Ltп 

{²м /haп 

л±όwLύ hb ό5ŜŦŀǳƭǘύ hb ό5ŜŦŀǳƭǘύ 

р± hb hCC 

мн± hCC hCC 

[ƻŎŀǘƛƻƴ CǳƴŎǘƛƻƴ 5Ltр 5Ltс 

{²м /haр 

л±όwLύ hb ό5ŜŦŀǳƭǘύ hb ό5ŜŦŀǳƭǘύ 

р± hb hCC 

мн± hCC hCC 

[ƻŎŀǘƛƻƴ CǳƴŎǘƛƻƴ 5Ltт 5Ltу 

{²м /haс 

л±όwLύ hb ό5ŜŦŀǳƭǘύ hb ό5ŜŦŀǳƭǘύ 

р± hb hCC 

мн± hCC hCC 
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5{πмрлл {ŜǊƛŜǎ μ ¦ǎŜǊ aŀƴǳŀƭ  оф 

 
 

2.5.7. /aLπL/haлм 

 

/haоϤ/haсw{нон κ w{пнн κ w{пур /ƻƴƴŜŎǘƻǊ 

/ƻƴƴŜŎǘƻǊ ¢ȅǇŜΥ фπǇƛƴ 5π{ǳō 

tƛƴ 
w{нон 

5ŜŦƛƴƛǘƛƻƴ 

w{пнн κ пур Cǳƭƭ 

5ǳǇƭŜȄ 5ŜŦƛƴƛǘƛƻƴ 

w{пур IŀƭŦ 

5ǳǇƭŜȄ 5ŜŦƛƴƛǘƛƻƴ 

м 5/5 ¢·π 5!¢! π 

н w·5 ¢·Ҍ 5!¢! Ҍ 

о ¢·5 w·Ҍ  

п 5¢w w·π  

р Db5 

с 5{w   

т w¢{   

у /¢{   

ф wL   

 

 

 

  

 

/haоκпκрκс ŀǊŜ ƛǎƻƭŀǘŜŘ /haΣ ŜŀŎƘ Ǉƛƴр όDb5ύ ƛǎ ƛƴŘŜǇŜƴŘŜƴǘΦ  

ό/haоκпκрκс ǎƻƴǘ ŘŜǎ /ha ƛǎƻƭŞǎΣ ŎƘŀǉǳŜ Ǉƛƴр όDb5ύ Ŝǎǘ ƛƴŘŞǇŜƴŘŀƴǘΦύ N
O

T
E 

(N
O

T
E

) 
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5{πмрлл {ŜǊƛŜǎ μ ¦ǎŜǊ aŀƴǳŀƭ  пл 

 
 

2.5.8. /CaπLDbмлм 

{²нLDb aƻŘǳƭŜ ¢ƛƳƛƴƎ {ŜǘǘƛƴƎ {ǿƛǘŎƘ 

{Ŝǘ ǎƘǳǘŘƻǿƴ ŘŜƭŀȅ ǘƛƳŜǊ ǿƘŜƴ !// ƛǎ ǘǳǊƴŜŘ ƻŦŦ 

tƛƴ м tƛƴ н tƛƴ о tƛƴ п 5ŜŦƛƴƛǘƛƻƴ 

hb όLDb 

9ƴŀōƭŜŘύ 

κ 

hCC όLDb 

5ƛǎŀōƭŜŘύ 

hb hb hb л ǎŜŎƻƴŘ 

hb hb hCC м ƳƛƴǳǘŜ 

hb hCC hb р ƳƛƴǳǘŜǎ 

hb hCC hCC мл ƳƛƴǳǘŜǎ 

hCC hb hb ол ƳƛƴǳǘŜǎ 

hCC hb hCC м ƘƻǳǊ 

hCC hCC hb н ƘƻǳǊǎ 

hCC hCC hCC 
wŜǎŜǊǾŜŘ όл 

ǎŜŎƻƴŘύ 

5ŜŦŀǳƭǘ ǎŜǘǘƛƴƎ ƻŦ tƛƴм ǘƻ tƛƴп ƛǎ hCC κ hCC κ hCC κ hCCΦ  

 

нп±ψмн±ψмLDb aƻŘǳƭŜ ±ƻƭǘŀƎŜ aƻŘŜ {ŜǘǘƛƴƎ {ǿƛǘŎƘ 

мн± κ нп± /ŀǊ .ŀǘǘŜǊȅ {ǿƛǘŎƘ 

{ǿƛǘŎƘ 5ŜŦƛƴƛǘƛƻƴ 

[ŜŦǘ мн± /ŀǊ .ŀǘǘŜǊȅ LƴǇǳǘ  

wƛƎƘǘ нп± /ŀǊ .ŀǘǘŜǊȅ LƴǇǳǘ ό5ŜŦŀǳƭǘύ 
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/ƘŀǇǘŜǊ о 

{ȅǎǘŜƳ {ŜǘǳǇ  



 

 
 

5{πмрлл {ŜǊƛŜǎ μ ¦ǎŜǊ aŀƴǳŀƭ  пн 

 
 

3.1. wŜƳƻǾƛƴƎ ¢ƻǇ /ƻǾŜǊ 

 
!ƭƭ ǎǘŜǇǎ ƛƴ /ƘŀǇǘŜǊ о ŀǊŜ ŘŜƳƻƴǎǘǊŀǘŜŘ ǳǎƛƴƎ ǘƘŜ 5{πмрлн ŀǎ ŀƴ ŜȄŀƳǇƭŜΦ 

 

{ǘŜǇ мΦ CƭƛǇ ǘƘŜ ǳƴƛǘ ǳǇǎƛŘŜ Řƻǿƴ ŀƴŘ ǊŜƳƻǾŜ ǘƘŜ с ǎŎǊŜǿǎ ƻƴ ǘƘŜ ōƻǘǘƻƳ ŎƻǾŜǊΦ 

 

 

{ǘŜǇ нΦ wŜƳƻǾŜ ǘƘŜ ōƻǘǘƻƳ ŎƻǾŜǊ ŦǊƻƳ ǘƘŜ ŎƘŀǎǎƛǎΦ 

  

  

¢ƻ ǇǊŜǾŜƴǘ ŜƭŜŎǘǊƛŎŀƭ ǎƘƻŎƪ ƻǊ ǎȅǎǘŜƳ ŘŀƳŀƎŜΣ ǘƘŜ ǇƻǿŜǊ Ƴǳǎǘ ōŜ ǘǳǊƴŜŘ ƻŦŦ ŀƴŘ ǘƘŜ ǳƴƛǘ 

Ƴǳǎǘ ōŜ ŘƛǎŎƻƴƴŜŎǘŜŘ ŦǊƻƳ ŀƭƭ ǇƻǿŜǊ ǎƻǳǊŎŜǎ ōŜŦƻǊŜ ǊŜƳƻǾƛƴƎ ǘƘŜ ǘƻǇ ŎƻǾŜǊΦ  

όtƻǳǊ ŞǾƛǘŜǊ ǘƻǳǘ ŎƘƻŎ ŞƭŜŎǘǊƛǉǳŜ ƻǳ ŘƻƳƳŀƎŜ ŀǳ ǎȅǎǘŝƳŜΣ ƭϥŀƭƛƳŜƴǘŀǘƛƻƴ Řƻƛǘ şǘǊŜ ŎƻǳǇŞŜ 

Ŝǘ ƭϥŀǇǇŀǊŜƛƭ ŘŞŎƻƴƴŜŎǘŞ ŘŜ ǘƻǳǘŜǎ ƭŜǎ ǎƻǳǊŎŜǎ ŘϥŀƭƛƳŜƴǘŀǘƛƻƴ ŀǾŀƴǘ ŘŜ ǊŜǘƛǊŜǊ ƭŜ ŎŀǇƻǘ 

ǎǳǇŞǊƛŜǳǊΦύ 
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5{πмрлл {ŜǊƛŜǎ μ ¦ǎŜǊ aŀƴǳŀƭ  по 

 
 

{ǘŜǇ оΦ wŜƳƻǾŜ ǘƘŜ ǘǿƻ ǎŎǊŜǿǎ ŦǊƻƳ ǘƘŜ ǊŜŀǊ ōŜȊŜƭ ŀǎ ǎƘƻǿƴ ōŜƭƻǿ ŀƴŘ ǎŜǘ ǘƘŜƳ ŀǎƛŘŜΦ 

 

 

{ǘŜǇ пΦ [ƻƻǎŜƴ ōǳǘ Řƻ ƴƻǘ ǊŜƳƻǾŜ ǘƘŜ п ǎŎǊŜǿǎ ƛƴŘƛŎŀǘŜŘ ōŜƭƻǿΣ ǘƘŜƴ Ǉǳƭƭ ǘƘŜ п ƭŀǘŎƘŜǎ ŀǎ 

ƛƴŘƛŎŀǘŜŘ ōŜƭƻǿΦ 

 

 

{ǘŜǇ рΦ [ƛŦǘ ǳǇ ǘƘŜ ǳƴƛǘ ǾŜǊǘƛŎŀƭƭȅ ōȅ ƘƻƭŘƛƴƎ ǘƘŜ ŦǊƻƴǘ ŀƴŘ ǊŜŀǊ ǇŀƴŜƭǎΦ 

 

 

  



 

 
 

5{πмрлл {ŜǊƛŜǎ μ ¦ǎŜǊ aŀƴǳŀƭ  пп 

 
 

{ǘŜǇ сΦ CƭƛǇ ǘƘŜ ǎȅǎǘŜƳ ǳǇǊƛƎƘǘ ŀƴŘ ǎŜǘ ƛǘ ǘƻ ǘƘŜ ǎƛŘŜΦ 

   

3.2. LƴǎǘŀƭƭƛƴƎ /t¦ 

 

 

!ŦǘŜǊ ǊŜǇƭŀŎƛƴƎ ǘƘŜ /t¦Σ ǇƭŜŀǎŜ ǇŜǊŦƻǊƳ ŀ /ƭŜŀǊ /ah{ ōŜŦƻǊŜ ǇƻǿŜǊƛƴƎ ƻƴΦ !ŎŎƻǊŘƛƴƎ ǘƻ 

LƴǘŜƭ ŘƻŎǳƳŜƴǘŀǘƛƻƴ ό/ƭŜŀǊ /ah{ ŀŦǘŜǊ IŀǊŘǿŀǊŜ /ƻƴŦƛƎǳǊŀǘƛƻƴ /ƘŀƴƎŜΣ 5ƻŎǳƳŜƴǘ 

bǳƳōŜǊΥ оотфусπллмύΣ ƛŦ ȅƻǳ Řƻ ƴƻǘ ǇŜǊŦƻǊƳ ŀ /ƭŜŀǊ /ah{Σ ǘƘŜ .Lh{ ǿƛƭƭ ŀǇǇƭȅ ǎŜǘǘƛƴƎǎ 

ŦǊƻƳ ǘƘŜ ƻƭŘ /t¦ ǘƻ ǘƘŜ ƴŜǿ /t¦Σ ǿƘƛŎƘ Ƴŀȅ ŎŀǳǎŜ ǇŜǊŦƻǊƳŀƴŎŜ ƛǎǎǳŜǎ ƻǊ ǎǘŀǊǘǳǇ ŦŀƛƭǳǊŜǎΦ 

¢ƘŜǊŜŦƻǊŜΣ /ƛƴŎƻȊŜ ǇŜǊŦƻǊƳǎ ŀ /ƭŜŀǊ /ah{ ǇǊƻŎŜŘǳǊŜ ōŜŦƻǊŜ ǎƘƛǇǇƛƴƎΦ ²ƘŜƴ ŎǳǎǘƻƳŜǊǎ 

ǇƻǿŜǊ ƻƴ ǘƘŜ ǎȅǎǘŜƳ ŦƻǊ ǘƘŜ ŦƛǊǎǘ ǘƛƳŜΣ ƛǘ ǿƛƭƭ ǘŀƪŜ ǎŜǾŜǊŀƭ ƳƛƴǳǘŜǎ ǘƻ ǎǘŀǊǘΦ ¢Ƙƛǎ ƛǎ ƴƻǊƳŀƭΦ 

5ǳǊƛƴƎ ǘƘƛǎ ǇǊƻŎŜǎǎΣ ǘƘŜ ǎȅǎǘŜƳ ǿƛƭƭ th{¢ ǘƘǊŜŜ ǘƛƳŜǎΣ ŀƴŘ ǘƘŜ tƻǿŜǊ [95 ǿƛƭƭ ŀƭǘŜǊƴŀǘŜ 

ōŜǘǿŜŜƴ ƎǊŜŜƴ ŀƴŘ ōƭǳŜ ƭƛƎƘǘǎΦ  

ό!ǇǊŝǎ ŀǾƻƛǊ ǊŜƳǇƭŀŎŞ ƭŜ /t¦Σ ǾŜǳƛƭƭŜȊ ŜŦŦŜŎǘǳŜǊ ǳƴ /ƭŜŀǊ /ah{ ŀǾŀƴǘ ŘŜ ƳŜǘǘǊŜ ǎƻǳǎ 

ǘŜƴǎƛƻƴΦ {Ŝƭƻƴ ƭŀ ŘƻŎǳƳŜƴǘŀǘƛƻƴ LƴǘŜƭ ό/ƭŜŀǊ /ah{ ŀŦǘŜǊ IŀǊŘǿŀǊŜ /ƻƴŦƛƎǳǊŀǘƛƻƴ /ƘŀƴƎŜΣ 

5ƻŎǳƳŜƴǘ bǳƳōŜǊΥ оотфусπллмύΣ ǎƛ Ǿƻǳǎ ƴϥŜŦŦŜŎǘǳŜȊ Ǉŀǎ ǳƴ /ƭŜŀǊ /ah{Σ ƭŜ .Lh{ 

ŀǇǇƭƛǉǳŜǊŀ ƭŜǎ ǇŀǊŀƳŝǘǊŜǎ ŘŜ ƭϥŀƴŎƛŜƴ /t¦ ŀǳ ƴƻǳǾŜŀǳ /t¦Σ ŎŜ ǉǳƛ ǇŜǳǘ ŜƴǘǊŀƞƴŜǊ ŘŜǎ 

ǇǊƻōƭŝƳŜǎ ŘŜ ǇŜǊŦƻǊƳŀƴŎŜ ƻǳ ŘŜǎ ŞŎƘŜŎǎ ŘŜ ŘŞƳŀǊǊŀƎŜΦ tŀǊ ŎƻƴǎŞǉǳŜƴǘΣ /ƛƴŎƻȊŜ ŜŦŦŜŎǘǳŜ 

ǳƴŜ ǇǊƻŎŞŘǳǊŜ ŘŜ /ƭŜŀǊ /ah{ ŀǾŀƴǘ ƭϥŜȄǇŞŘƛǘƛƻƴΦ [ƻǊǎǉǳŜ ƭŜǎ ŎƭƛŜƴǘǎ ƳŜǘǘŜƴǘ ƭŜ ǎȅǎǘŝƳŜ 

ǎƻǳǎ ǘŜƴǎƛƻƴ ǇƻǳǊ ƭŀ ǇǊŜƳƛŝǊŜ ŦƻƛǎΣ ƛƭ ŦŀǳŘǊŀ ǇƭǳǎƛŜǳǊǎ ƳƛƴǳǘŜǎ ǇƻǳǊ ŘŞƳŀǊǊŜǊΦ /Ŝƭŀ Ŝǎǘ 

ƴƻǊƳŀƭΦ tŜƴŘŀƴǘ ŎŜ ǇǊƻŎŜǎǎǳǎΣ ƭŜ ǎȅǎǘŝƳŜ ŜŦŦŜŎǘǳŜǊŀ ǘǊƻƛǎ Ŧƻƛǎ ƭŜ th{¢ Ŝǘ ƭŀ [95 

ŘϥŀƭƛƳŜƴǘŀǘƛƻƴ ŀƭǘŜǊƴŜǊŀ ŜƴǘǊŜ ƭŜǎ ƭǳƳƛŝǊŜǎ ǾŜǊǘŜ Ŝǘ ōƭŜǳŜΦύ 
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5{πмрлл {ŜǊƛŜǎ μ ¦ǎŜǊ aŀƴǳŀƭ  пр 

 
 

{ǘŜǇ мΦ [ƻŎŀǘŜ ǘƘŜ /t¦ ǎƻŎƪŜǘΦ 

 
 

{ǘŜǇ нΦ tǊŜǎǎ ǘƘŜ ƭŜǾŜǊ Řƻǿƴ ŀƴŘ ǘƻ ǘƘŜ ǎƛŘŜΣ ǘƘŜƴ ǳǇΦ 

      

{ǘŜǇ оΦ [ƛŦǘ ǳǇ ǘƘŜ ƘƻƭŘŜǊΦ 

 

{ǘŜǇ пΦ !ƭƛƎƴ ǘƘŜ /t¦ ǿƛǘƘ ǘƘŜ ŦƻƻƭπǇǊƻƻŦ ǇǊƻǘǊǳǎƛƻƴǎ ƻƴ ǘƘŜ ǎƻŎƪŜǘ ŀƴŘ ƎŜƴǘƭȅ ǎŜŀǘ ǘƘŜ /t¦Φ 

 



 

 
 

5{πмрлл {ŜǊƛŜǎ μ ¦ǎŜǊ aŀƴǳŀƭ  пс 

 
 

{ǘŜǇ рΦ tǊŜǎǎ Řƻǿƴ ƻƴ ǘƘŜ ƘƻƭŘŜǊΦ ¢ƘŜ /t¦ ǎƻŎƪŜǘ ŎƻǾŜǊ ǿƛƭƭ ŘŜǘŀŎƘ ŀǳǘƻƳŀǘƛŎŀƭƭȅΦ {Ŝǘ ǘƘŜ ŎƻǾŜǊ 

ŀǎƛŘŜ ŦƻǊ ŦǳǘǳǊŜ ǳǎŜ 

    

{ǘŜǇ сΦ tǊŜǎǎ ǘƘŜ ƭŜǾŜǊ ōŀŎƪ ǘƻ ƛǘǎ ƻǊƛƎƛƴŀƭ ǇƭŀŎŜ ǘƻ ƭƻŎƪ ǘƘŜ /t¦Φ 

     

{ǘŜǇ тΦ aŀƪŜ ǎǳǊŜ ǘƘŀǘ ǘƘŜ /t¦ ƛǎ ŎƭŜŀƴΣ ŀƴŘ ŀǇǇƭȅ ǘƘŜǊƳŀƭ ǇŀǎǘŜ ƻƴǘƻ ǘƘŜ ŎŜƴǘŜǊ ƻŦ ǘƘŜ /t¦Ωǎ ǎǳǊŦŀŎŜ 

ŀǎ ǎƘƻǿƴ ōŜƭƻǿΦ CƻǊ ƳƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜǊƳŀƭ ǇŀǎǘŜ ŀǇǇƭƛŎŀǘƛƻƴΣ ǊŜŦŜǊ ǘƻ ǘƘŜ ǎǳǇǇƻǊǘ ŀǊǘƛŎƭŜ 

ƻƴ LƴǘŜƭΩǎ ƻŦŦƛŎƛŀƭ ǿŜōǎƛǘŜΦ 

 

 

 

 

https://www.intel.com/content/www/us/en/gaming/resources/how-to-apply-thermal-paste.html


 

 
 

5{πмрлл {ŜǊƛŜǎ μ ¦ǎŜǊ aŀƴǳŀƭ  пт 

 
 

{ǘŜǇ уΦ !ƭƛƎƴ ǘƘŜ ƳƻǳƴǘƛƴƎ ƘƻƭŜǎ ƻƴ /t¦ ƘŜŀǘǎƛƴƪ ǿƛǘƘ ǘƘŜ ǎǘŀƴŘƻŦŦǎ ŀƴŘ ǎŜŎǳǊŜ ǘƘŜ ƘŜŀǘǎƛƴƪ ǿƛǘƘ 

ǘƘŜ п ǎŎǊŜǿǎ ǇǊƻǾƛŘŜŘ ŀǎ ƛƴŘƛŎŀǘŜŘΦ  

 

3.3. LƴǎǘŀƭƭƛƴƎ {hπ5Laa  

{ǘŜǇ мΦ CƭƛǇ ǘƘŜ ǎȅǎǘŜƳ ǳǇǎƛŘŜ ŘƻǿƴΦ wŜƳƻǾŜ ǘƘŜ п ǎŎǊŜǿǎ ƛƴŘƛŎŀǘŜŘ ōŜƭƻǿ ŀƴŘ ǊŜƳƻǾŜ ǘƘŜ I55 

ōǊŀŎƪŜǘΦ 

 

{ǘŜǇ нΦ [ƻŎŀǘŜ ǘǿƻ {hπ5Laa ǎƻŎƪŜǘǎ ŀǘ ǘƘŜ ōƻǘǘƻƳΦ 

 



 

 
 

5{πмрлл {ŜǊƛŜǎ μ ¦ǎŜǊ aŀƴǳŀƭ  пу 

 
 

{ǘŜǇ оΦ LƴǎŜǊǘ ŀ {hπ5Laa ƳƻŘǳƭŜ ŀǘ ŀ прπŘŜƎǊŜŜ ŀƴƎƭŜ ǳƴǘƛƭ ƛǘ ƛǎ ŦƛǊƳƭȅ ǎŜŀǘŜŘ ƛƴ ǘƘŜ ǎƻŎƪŜǘΦ  

      

{ǘŜǇ пΦ tǊŜǎǎ Řƻǿƴ ƻƴ ǘƘŜ ƳƻŘǳƭŜ ǳƴǘƛƭ ǘƘŜ ǊŜǘŀƛƴƛƴƎ ŎƭƛǇǎ ǎƴŀǇ ōŀŎƪ ƛƴ ǇƭŀŎŜΦ  

     

{ǘŜǇ рΦ tƭŀŎŜ ǘƘŜ I55 ōǊŀŎƪŜǘ ōŀŎƪ ƛƴǘƻ ǇƭŀŎŜ ŀƴŘ ǎŜŎǳǊŜ ƛǘ ǿƛǘƘ п ǎŎǊŜǿǎ ŀǎ ƛƴŘƛŎŀǘŜŘ ōŜƭƻǿΦ 

 

 

 

  

[ƻǿŜǊ ǎƻŎƪŜǘ 

45Á 

¦ǇǇŜǊ ǎƻŎƪŜǘ 

45Á 

[ƻǿŜǊ ǎƻŎƪŜǘ ¦ǇǇŜǊ ǎƻŎƪŜǘ 



 

 
 

5{πмрлл {ŜǊƛŜǎ μ ¦ǎŜǊ aŀƴǳŀƭ  пф 

 
 

3.4. LƴǎǘŀƭƭƛƴƎ aΦн YŜȅ . aƻŘǳƭŜ 

3.4.1. aΦн YŜȅ . ǘȅǇŜ олрн aƻŘǳƭŜ 

{ǘŜǇ мΦ [ƻŎŀǘŜ ǘƘŜ aΦн YŜȅ . ǘȅǇŜ олрн ŎƻƴƴŜŎǘƻǊ ό/bрύ ƻƴ ǘƘŜ ǘƻǇ ǎƛŘŜ ƻǊ ǘƘŜ aΦн YŜȅ . ǘȅǇŜ олрн 

ŎƻƴƴŜŎǘƻǊ ό/bт ƻǊ /bуύ ƻƴ ǘƘŜ ōƻǘǘƻƳ ǎƛŘŜ ƻŦ ǘƘŜ ǎȅǎǘŜƳ ƳƻǘƘŜǊōƻŀǊŘΦ /bр ƛǎ ǳǎŜŘ ŀǎ ǘƘŜ ŜȄŀƳǇƭŜ 

ƘŜǊŜΦ 

   

{ǘŜǇ нΦ LƴǎŜǊǘ ǘƘŜ aΦн YŜȅ . ǘȅǇŜ олрн ƳƻŘǳƭŜ ŀǘ ŀ прπŘŜƎǊŜŜ ŀƴƎƭŜ ǳƴǘƛƭ ƛǘ ƛǎ ŦƛǊƳƭȅ ǎŜŀǘŜŘ ƛƴ ǘƘŜ 

ǎƻŎƪŜǘΦ  

  

{ǘŜǇ оΦ tǊŜǎǎ Řƻǿƴ ƻƴ ǘƘŜ ƳƻŘǳƭŜ ŀƴŘ ǎŜŎǳǊŜ ƛǘ ǿƛǘƘ ŀ ǎŎǊŜǿΦ  

    

CN5 

CN8 

CN7 



 

 
 

5{πмрлл {ŜǊƛŜǎ μ ¦ǎŜǊ aŀƴǳŀƭ  рл 

 
 

3.4.2. aΦн YŜȅ . ǘȅǇŜ олпнκннпн aƻŘǳƭŜ 

¢Ƙƛǎ ǎŜŎǘƛƻƴ ǳǎŜǎ ŀƴ aΦн YŜȅ . ннпн ƳƻŘǳƭŜ ŀǎ ŀƴ ŜȄŀƳǇƭŜ ŦƻǊ ƛƴǎǘŀƭƭŀǘƛƻƴΦ 

{ǘŜǇ мΦ [ƻŎŀǘŜ ǘƘŜ aΦн YŜȅ . ǘȅǇŜ олрн ŎƻƴƴŜŎǘƻǊ ό/bрύ ƻƴ ǘƘŜ ǘƻǇ ǎƛŘŜ ƻǊ ǘƘŜ aΦн YŜȅ . ǘȅǇŜ олрн 

ŎƻƴƴŜŎǘƻǊ ό/bт ƻǊ /bуύ ƻƴ ǘƘŜ ōƻǘǘƻƳ ǎƛŘŜ ƻŦ ǘƘŜ ǎȅǎǘŜƳ ƳƻǘƘŜǊōƻŀǊŘΦ /bр ƛǎ ǳǎŜŘ ŀǎ ǘƘŜ ŜȄŀƳǇƭŜ 

ƘŜǊŜΦ 

   

{ǘŜǇ нΦ !ƭƛƎƴ ǘƘŜ aΦн YŜȅ . ¢ȅǇŜ олрн ǘƻ олпн !ŘŀǇǘŜǊ .ǊŀŎƪŜǘ όƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ tŀŎƪŀƎŜύ ǿƛǘƘ ǘƘŜ 

ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǎŎǊŜǿ ƘƻƭŜΦ {ŜŎǳǊŜ ǘƘŜ ōǊŀŎƪŜǘ ƛƴ ǇƭŀŎŜ ŀƴŘ ŦŀǎǘŜƴ ǘƘŜ ǎŎǊŜǿ όaоȄп[Σ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ 

{ŎǊŜǿ tŀŎƪύΦ 

         

{ǘŜǇ оΦ LƴǎŜǊǘ ǘƘŜ aΦн YŜȅ . ƳƻŘǳƭŜ ŀǘ ŀ прπŘŜƎǊŜŜ ŀƴƎƭŜ ǳƴǘƛƭ ƛǘ ƛǎ ŦƛǊƳƭȅ ǎŜŀǘŜŘ ƛƴ ǘƘŜ ǎƻŎƪŜǘΦ  

   

CN5 

CN8 

CN7 

45Á 



 

 
 

5{πмрлл {ŜǊƛŜǎ μ ¦ǎŜǊ aŀƴǳŀƭ  рм 

 
 

{ǘŜǇ пΦ tǊŜǎǎ Řƻǿƴ ƻƴ ǘƘŜ ƳƻŘǳƭŜ ŀƴŘ ǎŜŎǳǊŜ ƛǘ ǿƛǘƘ ŀ ǎŎǊŜǿΦ 

  

 

3.4.3. aΦн YŜȅ 9 ǘȅǇŜ ннол aƻŘǳƭŜ  
¢Ƙƛǎ ǎŜŎǘƛƻƴ ŎƻǾŜǊǎ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ŀƴ aΦн YŜȅ 9 ǘȅǇŜ ннол ŀŘŀǇǘŜǊ ŎŀǊŘΦ CƻǊ ǘƘƛǎ ǎŜŎǘƛƻƴΣ ȅƻǳϥƭƭ 

ƴŜŜŘ ǘƻ ǇǳǊŎƘŀǎŜ ƻǳǊ aΦн YŜȅ . ¢ȅǇŜ ннпн ǘƻ aΦн YŜȅ 9 ¢ȅǇŜ ннол !ŘŀǇǘŜǊ /ŀǊŘ όaƻŘŜƭΥ !/π.9лмπ

wмлύΦ ¢Ƙƛǎ ƻǇǘƛƻƴŀƭ ŀŎŎŜǎǎƻǊȅ ŀƭƭƻǿǎ ǘƘŜ ǳǎŜ ƻŦ aΦн YŜȅ 9 ǘȅǇŜ ннол ŎŀǊŘǎ ǿƛǘƘ ǘƘŜ 5{πмрлл ǎȅǎǘŜƳΦ  

{ǘŜǇ мΦ [ƻŎŀǘŜ ǘƘŜ aΦн YŜȅ . ǘȅǇŜ олрн ŎƻƴƴŜŎǘƻǊ ό/bрύ ƻƴ ǘƘŜ ǘƻǇ ǎƛŘŜ ƻǊ ǘƘŜ aΦн YŜȅ . ǘȅǇŜ олрн 

ŎƻƴƴŜŎǘƻǊ ό/bт ƻǊ /bуύ ƻƴ ǘƘŜ ōƻǘǘƻƳ ǎƛŘŜ ƻŦ ǘƘŜ ǎȅǎǘŜƳ ƳƻǘƘŜǊōƻŀǊŘΦ /bр ƛǎ ǳǎŜŘ ŀǎ ǘƘŜ ŜȄŀƳǇƭŜ 

ƘŜǊŜΦ 

   

{ǘŜǇ нΦ !ƭƛƎƴ ǘƘŜ aΦн YŜȅ . ¢ȅǇŜ олрн ǘƻ олпн !ŘŀǇǘŜǊ .ǊŀŎƪŜǘ όƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ tŀŎƪŀƎŜύ ǿƛǘƘ ǘƘŜ 

ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǎŎǊŜǿ ƘƻƭŜΦ {ŜŎǳǊŜ ǘƘŜ ōǊŀŎƪŜǘ ƛƴ ǇƭŀŎŜ ŀƴŘ ŦŀǎǘŜƴ ǘƘŜ ǎŎǊŜǿ όaоȄп[Σ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ 

{ŎǊŜǿ tŀŎƪύΦ 

         

CN5 

CN8 

CN7 



 

 
 

5{πмрлл {ŜǊƛŜǎ μ ¦ǎŜǊ aŀƴǳŀƭ  рн 

 
 

{ǘŜǇ оΦ LƴǎŜǊǘ ǘƘŜ aΦн YŜȅ . ǘƻ aΦн YŜȅ 9 ŀŘŀǇǘŜǊ ŎŀǊŘ ŀǘ ŀ прπŘŜƎǊŜŜ ŀƴƎƭŜ ǳƴǘƛƭ ƛǘ ƛǎ ŦƛǊƳƭȅ ǎŜŀǘŜŘ 

ƛƴ ǘƘŜ ǎƻŎƪŜǘΦ  

 

{ǘŜǇ пΦ tǊŜǎǎ Řƻǿƴ ƻƴ ǘƘŜ ƳƻŘǳƭŜ ŀƴŘ ǎŜŎǳǊŜ ƛǘ ǿƛǘƘ ŀ ǎǘŀƴŘƻŦŦΦ  

 

{ǘŜǇ рΦ LƴǎŜǊǘ ǘƘŜ aΦн YŜȅ 9 ƳƻŘǳƭŜ ŀǘ ŀ прπŘŜƎǊŜŜ ŀƴƎƭŜ ǳƴǘƛƭ ƛǘ ƛǎ ŦƛǊƳƭȅ ǎŜŀǘŜŘ ƛƴ ǘƘŜ ǎƻŎƪŜǘΦ  

 

{ǘŜǇ пΦ tǊŜǎǎ Řƻǿƴ ƻƴ ǘƘŜ ƳƻŘǳƭŜ ŀƴŘ ǎŜŎǳǊŜ ƛǘ ǿƛǘƘ ŀ ǎŎǊŜǿΦ  

 

45Á 



 

 
 

5{πмрлл {ŜǊƛŜǎ μ ¦ǎŜǊ aŀƴǳŀƭ  ро 

 
 

3.5. LƴǎǘŀƭƭƛƴƎ aΦн YŜȅ a aƻŘǳƭŜ 

{ǘŜǇ мΦ CƭƛǇ ǘƘŜ ǎȅǎǘŜƳ ǳǇǎƛŘŜ Řƻǿƴ ŀƴŘ ƭƻŎŀǘŜ ǘƘŜ aΦн YŜȅ a ǎƭƻǘ ό/bсύΦ 

 

 

{ǘŜǇ нΦ LƴǎŜǊǘ ǘƘŜ aΦн YŜȅ a ƳƻŘǳƭŜ ŀǘ ŀ прπŘŜƎǊŜŜ ŀƴƎƭŜ ǳƴǘƛƭ ƛǘ ƛǎ ŦƛǊƳƭȅ ǎŜŀǘŜŘ ƛƴ ǘƘŜ ǎƻŎƪŜǘΦ 

 

 

 

{ǘŜǇ оΦ tǊŜǎǎ Řƻǿƴ ƻƴ ǘƘŜ ƳƻŘǳƭŜ ŀƴŘ ǎŜŎǳǊŜ ƛǘ ǿƛǘƘ ŀ ǎŎǊŜǿΦ 

 
 

  



 

 
 

5{πмрлл {ŜǊƛŜǎ μ ¦ǎŜǊ aŀƴǳŀƭ  рп 

 
 

3.6. LƴǎǘŀƭƭƛƴƎ !ƴǘŜƴƴŀ 

{ǘŜǇ мΦ wŜƳƻǾŜ ǘƘŜ ŀƴǘŜƴƴŀ ŎƻǾŜǊǎ ƻƴ ǘƘŜ ǊŜŀǊ ǇŀƴŜƭ ƛƴŘƛŎŀǘŜŘ ōŜƭƻǿΦ  

 

 

{ǘŜǇ нΦ {ƭƻǘ ǘƘŜ ŀƴǘŜƴƴŀ ƧŀŎƪǎ ǘƘǊƻǳƎƘ ǘƘŜƛǊ ǊŜǎǇŜŎǘƛǾŜ ŎǳǘƻǳǘǎΦ 

  

  



 

 
 

5{πмрлл {ŜǊƛŜǎ μ ¦ǎŜǊ aŀƴǳŀƭ  рр 

 
 

{ǘŜǇ оΦ ¢ƘǊŜŀŘ ǘƘŜ ǿŀǎƘŜǊ ŀƴŘ ǘƘŜ ƴǳǘ ƻƴǘƻ ǘƘŜ ŀƴǘŜƴƴŀ ƧŀŎƪ ǳƴǘƛƭ ǘƘŜȅ ǎƛǘ ŦƭǳǎƘ ŀƎŀƛƴǎǘ ǘƘŜ ǊŜŀǊ 

ǇŀƴŜƭΦ  

 

 

{ǘŜǇ пΦ !ǎǎŜƳōƭŜ ǘƘŜ ŀƴǘŜƴƴŀ ŀƴŘ ŀƴǘŜƴƴŀ ƧŀŎƪΦ 

 

{ǘŜǇ рΦ !ǘǘŀŎƘ ǘƘŜ wC ŎƻƴƴŜŎǘƻǊ ŎŀōƭŜ ǘƻ ǘƘŜ ²ƛǊŜƭŜǎǎ ŎŀǊŘ ǘƻ ŎƻƳǇƭŜǘŜ ƛƴǎǘŀƭƭŀǘƛƻƴΦ  

  



 

 
 

5{πмрлл {ŜǊƛŜǎ μ ¦ǎŜǊ aŀƴǳŀƭ  рс 

 
 

3.7. LƴǎǘŀƭƭƛƴƎ !ƴǘŜƴƴŀ /ǳǘƻǳǘ ¦ƴƛǾŜǊǎŀƭ .ǊŀŎƪŜǘ όwŜŀǊύ 

!ƴ ƻǇǘƛƻƴŀƭ ¦ƴƛǾŜǊǎŀƭ .ǊŀŎƪŜǘ όaƻŘŜƭ bƻΦ ¦.лоомύ ŦŜŀǘǳǊŜǎ ǘǿƻ ŀƴǘŜƴƴŀ ŎǳǘƻǳǘǎΦ ¢Ƙƛǎ ōǊŀŎƪŜǘ ŀƭƭƻǿǎ 

ǳǎŜǊǎ ǘƻ Ƴƻǳƴǘ ŀƴǘŜƴƴŀǎ ƛƴ ǘƘŜ ŘŜǎƛƎƴŀǘŜŘ ŎǳǘƻǳǘǎΦ CƻǊ !ƴǘŜƴƴŀ ƛƴǎǘŀƭƭŀǘƛƻƴ ŘŜǘŀƛƭǎΣ ǊŜŦŜǊ ǘƻ ǘƘŜ 

ǇǊŜǾƛƻǳǎ ŎƘŀǇǘŜǊ όоΦсύΦ 

{ǘŜǇ мΦ wŜƳƻǾŜ ǘƘŜ ǘǿƻ ǎŎǊŜǿǎ ŦǊƻƳ ŀƴȅ ōǊŀŎƪŜǘ ƻƴ ǘƘŜ ǎȅǎǘŜƳΩǎ ǊŜŀǊ ǇŀƴŜƭ όǘƘŜ ǘƻǇ ōǊŀŎƪŜǘ ƛǎ ǳǎŜŘ 

ŀǎ ŀƴ ŜȄŀƳǇƭŜ ƘŜǊŜύΦ 

 

{ǘŜǇ нΦ !ǘǘŀŎƘ ǘƘŜ Lκh ōǊŀŎƪŜǘ ǘƻ ǘƘŜ ǎȅǎǘŜƳ ŀǎ ƛƴŘƛŎŀǘŜŘ ōŜƭƻǿΣ ŀƴŘ ǎŜŎǳǊŜ ƛǘ ǿƛǘƘ ǎŎǊŜǿǎΦ CƻǊ 

ƎǳƛŘŀƴŎŜ ƻƴ ŀƴǘŜƴƴŀ ƛƴǎǘŀƭƭŀǘƛƻƴΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ ǇǊŜǾƛƻǳǎ ŎƘŀǇǘŜǊ όоΦсύΦ  

 

  



 

 
 

5{πмрлл {ŜǊƛŜǎ μ ¦ǎŜǊ aŀƴǳŀƭ  рт 

 
 

3.8. LƴǎǘŀƭƭƛƴƎ !ƴǘŜƴƴŀ /ǳǘƻǳǘ ¦ƴƛǾŜǊǎŀƭ .ǊŀŎƪŜǘ όCǊƻƴǘύ 

!ƴ ƻǇǘƛƻƴŀƭ ¦ƴƛǾŜǊǎŀƭ .ǊŀŎƪŜǘ όaƻŘŜƭ bƻΦ ¦.млонύ ŦŜŀǘǳǊŜǎ ǘƘǊŜŜ ŀƴǘŜƴƴŀ ŎǳǘƻǳǘǎΦ ¢Ƙƛǎ ōǊŀŎƪŜǘ 

ŀƭƭƻǿǎ ǳǎŜǊǎ ǘƻ Ƴƻǳƴǘ ŀƴǘŜƴƴŀǎ ƛƴ ǘƘŜ ŘŜǎƛƎƴŀǘŜŘ ŎǳǘƻǳǘǎΦ CƻǊ !ƴǘŜƴƴŀ ƛƴǎǘŀƭƭŀǘƛƻƴ ŘŜǘŀƛƭǎΣ ǊŜŦŜǊ ǘƻ 

ŎƘŀǇǘŜǊ оΦсΦ 

{ǘŜǇ мΦ CǊƻƳ ǘƘŜ ǊŜŀǊ ƻŦ ǘƘŜ ŦǊƻƴǘ ǇŀƴŜƭΣ ǊŜƳƻǾŜ ǘǿƻ ƘŜȄ ƴǳǘǎ ƻƴ ŜƛǘƘŜǊ ǘƘŜ ƭŜŦǘ ƻǊ ǘƘŜ ǊƛƎƘǘ ǎƛŘŜ ŀƴŘ 

ǊŜƳƻǾŜ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ŎƻǾŜǊ ǇƭŀǘŜ όǎŜŜ ōŜƭƻǿύΦ ¢ƘŜ ŎƻǾŜǊ ǇƭŀǘŜ ƻƴ ǘƘŜ ǊƛƎƘǘ ƛǎ ǳǎŜŘ ŀǎ ǘƘŜ 

ŜȄŀƳǇƭŜ ƘŜǊŜΦ 

 

{ǘŜǇ нΦ Lƴǎǘŀƭƭ ǘƘŜ ¦. ŀƴŘ ǎŜŎǳǊŜ ƛǘ ƛƴ ǇƭŀŎŜ ǿƛǘƘ ǘǿƻ ƘŜȄ ƴǳǘǎ ŀǎ ƛƴŘƛŎŀǘŜŘ ōŜƭƻǿΦ 

     

 

 

  



 

 
 

5{πмрлл {ŜǊƛŜǎ μ ¦ǎŜǊ aŀƴǳŀƭ  ру 

 
 

3.9. LƴǎǘŀƭƭƛƴƎ {!¢! IŀǊŘ 5ǊƛǾŜ ƻƴ ¢ƻǇ {ƛŘŜ 

{ǘŜǇ мΦ wŜƳƻǾŜ ǘƘŜ о ǎŎǊŜǿǎ ƻƴ ǘƘŜ I55 ōǊŀŎƪŜǘ ŀƴŘ ǊŜƳƻǾŜ ǘƘŜ ōǊŀŎƪŜǘΦ 

 

{ǘŜǇ нΦ {Ŝǘ ǘƘŜ I55 ǳǇǎƛŘŜ ŘƻǿƴΣ ǿƛǘƘ ǘƘŜ ŦƻǳǊ ōƻǘǘƻƳ ǎŎǊŜǿǎ ŦŀŎƛƴƎ ǳǇΦ tƭŀŎŜ ǘƘŜ I55 ōǊŀŎƪŜǘ ƻǾŜǊ 

ǘƘŜ I55 ŀƴŘ ǎŜŎǳǊŜ ƛǘ ǿƛǘƘ п ǎŎǊŜǿǎΦ  

 

{ǘŜǇ оΦ CƭƛǇ ǘƘŜ I55 ŀǎǎŜƳōƭȅ ǳǇǊƛƎƘǘ ŀƴŘ ƛƴǎŜǊǘ ǘƘŜ ŘǊƛǾŜ ƛƴǘƻ ǘƘŜ {!¢! ǎƻŎƪŜǘΦ {ŜŎǳǊŜ ǘƘŜ ōǊŀŎƪŜǘ 

ǘƻ ǘƘŜ ƳƻǘƘŜǊōƻŀǊŘ ǿƛǘƘ о ǎŎǊŜǿǎΦ 

  



 

 
 

5{πмрлл {ŜǊƛŜǎ μ ¦ǎŜǊ aŀƴǳŀƭ  рф 

 
 

3.10. LƴǎǘŀƭƭƛƴƎ wƛǎŜǊ /ŀǊŘ 

¢ƘŜ ŀǇǇƭƛŎŀōƭŜ ǊƛǎŜǊ ŎŀǊŘǎ ŦƻǊ ǘƘŜ 5{πмрлл ǎŜǊƛŜǎ ŀǊŜ ƭƛǎǘŜŘ ƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǘŀōƭŜΦ tƭŜŀǎŜ ƪƛƴŘƭȅ ƴƻǘŜ 

ǘƘŀǘ ǘƘƛǎ ƛƴǎǘŀƭƭŀǘƛƻƴ ƎǳƛŘŜ ƛǎ ƛƴǘŜƴŘŜŘ ƻƴƭȅ ŦƻǊ ǘƘŜ 5{πмрлм ŀƴŘ 5{πмрлн ƳƻŘŜƭǎΦ 

LǘŜƳ aƻŘŜƭ bƻΦ 5ŜǎŎǊƛǇǘƛƻƴ /ƻƳǇŀǘƛōƭŜ aƻŘŜƭ 

1   RC-E16-01   Riser Card with 1 x PCIex16 Slot   DS-1501 

2   RC-PI-01   Riser Card with 1 x PCI Slot   DS-1501 

3   RC-E8E8-R10   Riser Card with 2 x PCIex8 Slots   DS-1502 

4   RC-E16E1-01 
  Riser Card with 1 x PCIex16 and 1 x PCIex1 slot, 

supports add-on cards up to 75W. 
  DS-1502 

5   RC-E16PI-01   Riser Card with 1 x PCIex16 and 1 x PCI slot   DS-1502 

6   RC-PIPI-01   Riser Card with 2 x PCI Slots   DS-1502 

7   RC-E16E1-02 

  Riser Card with 1 x PCIex16 and 1 x PCIex1 slot 

with an auxiliary power connector, supports add-on 

cards up to 130W. 

  DS-1502 

wŜŦŜǊ ǘƻ {ŜŎǘƛƻƴ оΦфΦм ŦƻǊ ƛƴǎǘŀƭƭŀǘƛƻƴ ƛƴǎǘǊǳŎǘƛƻƴǎ ŦƻǊ ƛǘŜƳǎ м ǘƻ сΣ ŀƴŘ ǎŜŎǘƛƻƴ оΦфΦн ŦƻǊ ƛǘŜƳ тΦ 

3.10.1. aŜǘƘƻŘ м  

tƭŜŀǎŜ ƴƻǘŜ ǘƘŀǘ ǘƘƛǎ ǎŜŎǘƛƻƴ ǳǎŜǎ wƛǎŜǊ /ŀǊŘ aƻŘŜƭ bƻΦ w/π9у9уπwмл ŀǎ ŀƴ ŜȄŀƳǇƭŜ ŦƻǊ ƛƴǎǘŀƭƭŀǘƛƻƴΦ 

{ǘŜǇ мΦ tǊŜǇŀǊŜ ǘƘŜ wƛǎŜǊ /ŀǊŘΦ 

 

wƛǎŜǊ /ŀǊŘ όaƻŘŜƭ bƻΦ w/π9у9уπwмлύ  



 

 
 

5{πмрлл {ŜǊƛŜǎ μ ¦ǎŜǊ aŀƴǳŀƭ  сл 

 
 

{ǘŜǇ мΦ wŜƳƻǾŜ ǘƘŜ п ǎŎǊŜǿǎ ǘƻ ǊŜƳƻǾŜ ǘƘŜ ŜȄǘŜƴǎƛƻƴ ōǊŀŎƪŜǘΦ  

 

{ǘŜǇ нΦ {ŜŎǳǊŜ ǘƘŜ ǊƛǎŜǊ ŎŀǊŘ ǘƻ ǘƘŜ ŜȄǘŜƴǎƛƻƴ ōǊŀŎƪŜǘ ǿƛǘƘ п ǎŎǊŜǿǎ ŀǎ ƛƴŘƛŎŀǘŜŘ ōŜƭƻǿΦ 

    

{ǘŜǇ оΦ όмύ wŜƳƻǾŜ ǘƘŜ ǎŎǊŜǿǎ ǘƻ ǊŜƳƻǾŜ ŀǎ Ƴŀƴȅ t/LόŜύ ǎƭƻǘ ŎƻǾŜǊǎ ŀǎ ƴŜŎŜǎǎŀǊȅΦ όнύ [ƻƻǎŜƴ ōǳǘ Řƻ 

ƴƻǘ ǊŜƳƻǾŜ ǘƘŜ ŦƻǳǊ ǎŎǊŜǿǎ ƛƴŘƛŎŀǘŜŘ ōŜƭƻǿΦ 

  

 м 

 н 



 

 
 

5{πмрлл {ŜǊƛŜǎ μ ¦ǎŜǊ aŀƴǳŀƭ  см 

 
 

{ǘŜǇ пΦ όмύ LƴǎŜǊǘ ŀ t/LόŜύ ŎŀǊŘ ƛƴǘƻ ǘƘŜ ǎƭƻǘΦ όнύ {ŜŎǳǊŜ ǘƘŜ ŎŀǊŘ ǘƻ ǘƘŜ ōǊŀŎƪŜǘ ǿƛǘƘ ŀ ǎŎǊŜǿΦ  

 

 

{ǘŜǇ рΦ όмύ tǳǎƘ ǘƘŜ ŎŀǊŘ ǊŜǘŀƛƴŜǊ ŦƻǊǿŀǊŘ ǳƴǘƛƭ ƛǘ ƎǊƛǇǎ ǘƘŜ t/. ƻŦ ǘƘŜ ŎŀǊŘΦ όнύ {ŜŎǳǊŜ ǘƘŜ ŎŀǊŘ 

ǊŜǘŀƛƴŜǊ ǿƛǘƘ ǘǿƻ ǎŎǊŜǿǎΦ 

 

  

 
м 

 
н 

 
м 

 
н 



 

 
 

5{πмрлл {ŜǊƛŜǎ μ ¦ǎŜǊ aŀƴǳŀƭ  сн 

 
 

{ǘŜǇ сΦ [ƻŎŀǘŜ ǘƘŜ ǊƛǎŜǊ ŎŀǊŘ ǎƭƻǘ ƻƴ ǘƘŜ ōƻǘǘƻƳ ǎƛŘŜ ƻŦ ǘƘŜ ǎȅǎǘŜƳΦ   

 

{ǘŜǇ тΦ Lƴǎǘŀƭƭ ǘƘŜ ŀǎǎŜƳōƭŜŘ ŜȄǇŀƴǎƛƻƴ ōǊŀŎƪŜǘ ƛƴǘƻ ǘƘŜ ǎȅǎǘŜƳ ŀƴŘ ǎŜŎǳǊŜ ƛǘ ǿƛǘƘ п ǎŎǊŜǿǎ ŀǎ 

ƛƴŘƛŎŀǘŜŘ ōŜƭƻǿΦ [ƻƻǎŜƴ ǘƘŜ ƭŀǘŎƘŜǎ όǎŜŜ {ŜŎǘƛƻƴ оΦмΣ ǎǘŜǇ пύ ƛŦ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ŜŀǎŜ ƻŦ ƛƴǎǘŀƭƭŀǘƛƻƴΦ 

9ƴǎǳǊŜ ǘƘŜ ōǊŀŎƪŜǘ ƻǊ ǘƘŜ ǊƛǎŜǊ ŎŀǊŘ ŘƻŜǎ ƴƻǘ ŎǊǳǎƘ ǘƘŜ ǘƘŜǊƳƛǎǘƻǊΦ  

   

 

 

  

9ƴǎǳǊŜ ǘƘŜ ōǊŀŎƪŜǘ ƻǊ ǘƘŜ ǊƛǎŜǊ ŎŀǊŘ ŘƻŜǎ ƴƻǘ ŎǊǳǎƘ ǘƘŜ ǘƘŜǊƳƛǎǘƻǊΦ CŀƛƭǳǊŜ ǘƻ Ŧƻƭƭƻǿ ǘƘƛǎ 

ǎǘŜǇ Ƴŀȅ ŘŀƳŀƎŜ ǘƘŜ ǎŜƴǎƻǊΦ  

ό{ϥŀǎǎǳǊŜǊ ǉǳŜ ƭŜ ǎǳǇǇƻǊǘ ƻǳ ƭŀ ŎŀǊǘŜ ŘϥŜȄǘŜƴǎƛƻƴ ƴŜ ŎƻƳǇǊƛƳŜ Ǉŀǎ ƭŀ ǘƘŜǊƳƛǎǘŀƴŎŜΦ [Ŝ ƴƻƴπ

ǊŜǎǇŜŎǘ ŘŜ ŎŜǘǘŜ ŞǘŀǇŜ ǇŜǳǘ ŜƴŘƻƳƳŀƎŜǊ ƭŜ ŎŀǇǘŜǳǊΦύ 
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5{πмрлл {ŜǊƛŜǎ μ ¦ǎŜǊ aŀƴǳŀƭ  со 

 
 

3.10.2. aŜǘƘƻŘ н  

tƭŜŀǎŜ ƴƻǘŜ ǘƘŀǘ ǘƘƛǎ ǎŜŎǘƛƻƴ ǳǎŜǎ wƛǎŜǊ /ŀǊŘ aƻŘŜƭ bƻΦ w/π9мс9мπлн ŀǎ ŀƴ ŜȄŀƳǇƭŜ ŦƻǊ ƛƴǎǘŀƭƭŀǘƛƻƴΦ 

{ǘŜǇ мΦ tǊŜǇŀǊŜ ǘƘŜ wƛǎŜǊ /ŀǊŘΦ 

 

wƛǎŜǊ /ŀǊŘ όaƻŘŜƭ bƻΦ w/π9мс9мπлнύ 

{ǘŜǇ нΦ wŜƳƻǾŜ ǘƘŜ ǎŎǊŜǿǎ ǎŜŎǳǊƛƴƎ ǘƘŜ ŜȄǇŀƴǎƛƻƴ ŎƻǾŜǊǎΣ ǘƘŜƴ ǊŜƳƻǾŜ ǘƘŜ ŎƻǾŜǊǎ ŀǎ ǿŜƭƭΦ 

 

{ǘŜǇ оΦ wŜƳƻǾŜ ǘƘŜ ǎŎǊŜǿǎ ǎŜŎǳǊƛƴƎ ǘƘŜ t/LόŜύ ǎƭƻǘ ŎƻǾŜǊǎΣ ǘƘŜƴ ǊŜƳƻǾŜ ǘƘŜ ŎƻǾŜǊǎ ǘƘŜƳǎŜƭǾŜǎΦ LŦ 

ǘƘŜ ŜȄǇŀƴǎƛƻƴ ŎƻǾŜǊǎ ǿŜǊŜ ƴƻǘ ǊŜƳƻǾŜŘ ƛƴ {ǘŜǇ нΣ ƛǘ ǿƛƭƭ ōŜ ŘƛŦŦƛŎǳƭǘ ǘƻ ŀŎŎŜǎǎ ǘƘŜ ǎŎǊŜǿǎ ƘŜǊŜ όǎŜŜ 

ōƻǘǘƻƳ ǊƛƎƘǘύΦ ¢ƘŜǊŜŦƻǊŜΣ ǇƭŜŀǎŜ ŜƴǎǳǊŜ {ǘŜǇ н ƛǎ ŎƻƳǇƭŜǘŜŘ ŦƛǊǎǘΦ 

       



 

 
 

5{πмрлл {ŜǊƛŜǎ μ ¦ǎŜǊ aŀƴǳŀƭ  сп 

 
 

{ǘŜǇ пΦ LŘŜƴǘƛŦȅ ǘƘŜ ǊƛǎŜǊ ŎŀǊŘ ǎƭƻǘ ƻƴ ǘƘŜ ōƻǘǘƻƳ ǎƛŘŜ ƻŦ ǘƘŜ ǎȅǎǘŜƳΦ 

 

{ǘŜǇ рΦ 9ƴǎǳǊŜ ǘƘŜ ŎƻƴǘŀŎǘǎ ƻŦ ǘƘŜ ǊƛǎŜǊ ŎŀǊŘ ŀǊŜ ǇǊƻǇŜǊƭȅ ŀƭƛƎƴŜŘ ǿƛǘƘ ǘƘŜ ǎƭƻǘΣ ǘƘŜƴ ƛƴǎŜǊǘ ǘƘŜ ǊƛǎŜǊ 

ŎŀǊŘ ǾŜǊǘƛŎŀƭƭȅ ƛƴǘƻ ǇƭŀŎŜΦ 9ƴǎǳǊŜ ǘƘŜ ǊƛǎŜǊ ŎŀǊŘ ŘƻŜǎ ƴƻǘ ŎǊǳǎƘ ǘƘŜ ǘƘŜǊƳƛǎǘƻǊΦ 

 

 



 

 
 

5{πмрлл {ŜǊƛŜǎ μ ¦ǎŜǊ aŀƴǳŀƭ  ср 

 
 

 

{ǘŜǇ сΦ 9ƴǎǳǊŜ ǘƘŜ ǎŎǊŜǿ ƘƻƭŜǎ ŀǊŜ ǇǊƻǇŜǊƭȅ ŀƭƛƎƴŜŘΦ 

 

{ǘŜǇ тΦ {ŜŎǳǊŜ ǘƘŜ ǊƛǎŜǊ ŎŀǊŘ ǘƻ ǘƘŜ ǎȅǎǘŜƳ ǿƛǘƘ п ǎŎǊŜǿǎ όaоȄр[ύΦ 

 

 

{ǘŜǇ уΦ !ŘƧǳǎǘ ǘƘŜ Ǉƻǎƛǘƛƻƴ ƻŦ ǘƘŜ ŎŀǊŘ ǊŜǘŀƛƴŜǊ ǎǘŀƴŘǎ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǎƛȊŜ ƻŦ ǘƘŜ t/LŜ ŎŀǊŘΦ Lƴ ǘƘƛǎ 

ŜȄŀƳǇƭŜΣ ǘƘŜ ƭŀǊƎŜǎǘ ŎŀǊŘ ǎƛȊŜ ǎǳǇǇƻǊǘŜŘ ōȅ ǘƘŜ 5{πмрлн ƛǎ ǳǎŜŘ όнорƳƳ Ȅ мнпƳƳύΦ LŦ ǘƘŜ ǎƛȊŜ ƻŦ 

ȅƻǳǊ ŎŀǊŘ ŘƻŜǎ ƴƻǘ ǊŜǉǳƛǊŜ ǊŜǇƻǎƛǘƛƻƴƛƴƎΣ {ǘŜǇ у ŀƴŘ {ǘŜǇ ф Ƴŀȅ ōŜ ǎƪƛǇǇŜŘΦ  

wŜƳƻǾŜ ǘƘŜ ŦƻǳǊ ǎŎǊŜǿǎ ƛƴŘƛŎŀǘŜŘ ōŜƭƻǿ ǘƻ ǊŜƳƻǾŜ ǘƘŜ ŎŀǊŘ ǊŜǘŀƛƴŜǊ ǎǘŀƴŘǎΦ 

 

9ƴǎǳǊŜ ǘƘŜ ǊƛǎŜǊ ŎŀǊŘ ŘƻŜǎ ƴƻǘ ŎǊǳǎƘ ǘƘŜ ǘƘŜǊƳƛǎǘƻǊΦ CŀƛƭǳǊŜ ǘƻ Ŧƻƭƭƻǿ ǘƘƛǎ ǎǘŜǇ Ƴŀȅ ŘŀƳŀƎŜ 

ǘƘŜ ǎŜƴǎƻǊΦ  

ό{ϥŀǎǎǳǊŜǊ ǉǳŜ ƭŀ ŎŀǊǘŜ ŘϥŜȄǘŜƴǎƛƻƴ ƴŜ ŎƻƳǇǊƛƳŜ Ǉŀǎ ƭŀ ǘƘŜǊƳƛǎǘŀƴŎŜΦ [Ŝ ƴƻƴπǊŜǎǇŜŎǘ ŘŜ 

ŎŜǘǘŜ ŞǘŀǇŜ ǇŜǳǘ ŜƴŘƻƳƳŀƎŜǊ ƭŜ ŎŀǇǘŜǳǊΦύ 
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5{πмрлл {ŜǊƛŜǎ μ ¦ǎŜǊ aŀƴǳŀƭ  сс 

 
 

         

 

{ǘŜǇ фΦ !ƭƛƎƴ ǘƘŜ ŎŀǊŘ ǊŜǘŀƛƴŜǊ ǎǘŀƴŘǎ ǿƛǘƘ ǘƘŜ ǎǳƛǘŀōƭŜ ǎŎǊŜǿ ƘƻƭŜǎΣ ǘƘŜƴ ǎŜŎǳǊŜ ǘƘŜ ŎŀǊŘ ǊŜǘŀƛƴŜǊǎ 

ŀǎ ƛƴŘƛŎŀǘŜŘ ōŜƭƻǿΦ  

 

      

  



 

 
 

5{πмрлл {ŜǊƛŜǎ μ ¦ǎŜǊ aŀƴǳŀƭ  ст 

 
 

{ǘŜǇ млΦ [ƻƻǎŜƴ ōǳǘ Řƻ ƴƻǘ ǊŜƳƻǾŜ ǘƘŜ ŎŀǊŘ ǊŜǘŀƛƴŜǊ ǎŎǊŜǿǎ ƛƴŘƛŎŀǘŜŘ ōŜƭƻǿΦ 

 

{ǘŜǇ ммΦ LŘŜƴǘƛŦȅ ǘƘŜ t/LŜ ŎŀǊŘ ǎƭƻǘǎ ƻƴ ǘƘŜ ǊƛǎŜǊ ŎŀǊŘΦ ¢ƘŜ ŜȄŀƳǇƭŜ ƘŜǊŜ ǳǎŜǎ ǘƘŜ t/LŜ Ȅмс ǎƭƻǘΦ 

 

  



 

 
 

5{πмрлл {ŜǊƛŜǎ μ ¦ǎŜǊ aŀƴǳŀƭ  су 

 
 

{ǘŜǇ мнΦ 9ƴǎǳǊŜ ǘƘŜ ŎƻƴǘŀŎǘǎ ƻŦ ǘƘŜ t/LŜ ŎŀǊŘ ŀǊŜ ǇǊƻǇŜǊƭȅ ŀƭƛƎƴŜŘ ǿƛǘƘ ǘƘŜ ǎƭƻǘΣ ǘƘŜƴ ƛƴǎŜǊǘ ǘƘŜ ŎŀǊŘΦ 

 

{ǘŜǇ моΦ 9ƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ƳŜǘŀƭ ǘŀōǎ ƻŦ ǘƘŜ ŎŀǊŘ ŀǊŜ ǎƭƻǘǘŜŘ ƛƴǘƻ ǘƘŜ ƘƻƭŜǎΦ 

 

{ǘŜǇ мпΦ {ŜŎǳǊŜ ǘƘŜ ŎŀǊŘ ǘƻ ǘƘŜ ōǊŀŎƪŜǘ ǿƛǘƘ ǎŎǊŜǿǎΦ 

 

  
















































































































































