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����������=mOiVT^==mOiVT^==mOiVT^==mOiVT^==mOiVT^=�� !"#$�� !"#$�� !"#$�� !"#$�� !"#$2

�� !�� !�� !�� !�� !WWWWW ��=mOiVT^=�� 
�� !�� !�� !�� !�� !WWWWW NKMP
�� !�� !�� !�� !�� !WWWWW NVVU=�=Q=�

�� !"#$�� !"#$�� !"#$�� !"#$�� !"#$
�� !"#$%&'()*+,-.&/"#0123456789:
�� !"#$%&'(!")*+,&-./01234564789
�� !"#$%&'()*+,-./0123456(7%89:;
�� !"#$%&'()*+,-./0� !"&123456#7
�� !"#�$%&'()*+,-./0123456789:;<
�� !"#$%&'()*+,-./01234(567 89:;
�� 

• fåíÉä�i^kaÉëâ�mÉåíáìã=�=fåíÉä=�� !"#$

• f_j�lpLO=�=fåíÉêå~íáçå~ä=_ìëáåÉëë=j~ÅÜáåÉë=�� !"#$

• póãÄáçë=�=póãÄáçë=içÖáÅ=�� !"#$

• táåÇçïë�jpJalp=�=jáÅêçëçÑí=�� !"#$

• ^ÇçÄÉ�^ÅêçÄ~í=�=^ÇçÄÉ=póëíÉã=�� !"#$

�� !"#$%�&'()*+,-./%�01!23456789
�� !"#$%&'�()*+",=NKOO�NKOQ=�KK�� !"#$%
�� !�"#$%&%'()*+(),-.�/ !0123_ f l p�
�� !"#$%&'())*+,#-./01/0#2345678
�� !"#$%&'()*+,-� ./012301$4567
��



3����������=mOiVT^==mOiVT^==mOiVT^==mOiVT^==mOiVT^=�� !"#$�� !"#$�� !"#$�� !"#$�� !"#$

�� !"#$�� !"#$�� !"#$�� !"#$�� !"#$

�� !"#�� !"#�� !"#�� !"#�� !"#=^prpqÉh=`ljmrqbo=fk`K=^prpqÉh=`ljmrqbo=fk`K=^prpqÉh=`ljmrqbo=fk`K=^prpqÉh=`ljmrqbo=fk`K=^prpqÉh=`ljmrqbo=fk`K

�� !�� !�� !�� !�� !=j~êâÉíáåÖ=fåÑçW=j~êâÉíáåÖ=fåÑçW=j~êâÉíáåÖ=fåÑçW=j~êâÉíáåÖ=fåÑçW=j~êâÉíáåÖ=fåÑçW

�� �� �!"#$%NRM�

�� UUSJOJOUVQJPQQT

�� UUSJOJOUVQJPQQV

�� !" áåÑç]~ëìëKÅçãKíï

�� !�� !�� !�� !�� !=qÉÅÜåáÅ~ä=pìééçêíW=qÉÅÜåáÅ~ä=pìééçêíW=qÉÅÜåáÅ~ä=pìééçêíW=qÉÅÜåáÅ~ä=pìééçêíW=qÉÅÜåáÅ~ä=pìééçêíW

�� UUSJOJOUVRJVORQ

�� !"# UUSJOJOUVSJQSST

�� !" íëÇ]~ëìëKÅçãKíï

�� !"# ÜííéWLLïïïK~ëìëKÅçãKíïL

�� !"#$%& ÑíéWLLÑíéK~ëìëKÅçãKíïLéìÄL^prp
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fK==fK==fK==fK==fK==����������KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKTKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKTKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKTKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKTKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKT
�� !"#$%&'KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKT

�� !KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKT

ffK=ffK=ffK=ffK=ffK=����������KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKUKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKUKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKUKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKUKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKU
��=mOiVT^=�� !"#$%&KKKKKKKKKKKKKKKKKKKKKKKKKU

��=mOiVT^=�� !"#$%&KKKKKKKKKKKKKKKKKKKKKKKKKV

fffK=fffK=fffK=fffK=fffK=����������KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKNMKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKNMKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKNMKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKNMKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKNM
��=mOiVT^=�� !"#KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKNM

�� !KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKNO

NK=��=gìãéÉêë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NO

gìãéÉê=�� KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NP

OK=�� !"=Eafjj=��F KKKKKKKKKKKKKKKKKKKKKKKKKKK NR

afjj=�� !"#$ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NS

PK=�� !"=E`mr�`Éåíê~ä=mêçÅÉëëáåÖ=råáíF KKKKKKKK NT

QK=�� KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK ON

�� !"#$%W KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK ON

�� !"#$%&'$( KKKKKKKKKKKKKKKKKKKKKKKKKK ON

RK==�� !"#$%KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKOP

�� !KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKOV

fsK=_flp=fsK=_flp=fsK=_flp=fsK=_flp=fsK=_flp=����������KKKKKKKKKKKKKKKKKKKKKKKKKKKPMKKKKKKKKKKKKKKKKKKKKKKKKKKKPMKKKKKKKKKKKKKKKKKKKKKKKKKKKPMKKKKKKKKKKKKKKKKKKKKKKKKKKKPMKKKKKKKKKKKKKKKKKKKKKKKKKKKPM
�� !KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKPM

�� !"#$%&'(KKKKKKKKKKKKKKKKKKKKKKKKKKKKKPM

^Çî~åÅÉÇ=cÉ~íìêÉë=jÉåìKKKKKKKKKKKKKKKKKKKKKKKKKKKKKPN

�� =_flp=�� !"KKKKKKKKKKKKKKKKKKKKKKKKKKKKKPO

SK=_flp=��KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKPP

iç~Ç=aÉÑ~ìäíëKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKPQ

pq^ka^oa=`jlp=pbqrmKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKPQ

_flp=cb^qrobp=pbqrmKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKPT

`efmpbq=cb^qrobp=pbqrm
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����������

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKQM

mltbo=j^k^dbjbkq=pbqrmKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKQP

mkm=^ka=m`f=pbqrmKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKQS

il^a=_flp=abc^riqpKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKQU

il^a=pbqrm=abc^riqpKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKQU

prmbosfplo=m^pptloa=C=rpbo=m^pptloaKKKKKKKKKKKKKKKKKQV

fab=eaa=^rql=abqb`qflkKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKRM

p^sb=^ka=bufq=pbqrmKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKRN

bufq=tfqelrq=p^sfkdKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKRN

sK=sK=sK=sK=sK=�� !"�#$�� !"�#$�� !"�#$�� !"�#$�� !"�#$KKKKKKKKKKKKKKKKKROKKKKKKKKKKKKKKKKKROKKKKKKKKKKKKKKKKKROKKKKKKKKKKKKKKKKKROKKKKKKKKKKKKKKKKKRO
��=ajf=�� !"#$%KKKKKKKKKKKKKKKKKKKKRO

�� !KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKRO

��=ajf=�� !"#KKKKKKKKKKKKKKKKKKKKKKKKRP

sfK=sfK=sfK=sfK=sfK=����������=m`f=p`pf==m`f=p`pf==m`f=p`pf==m`f=p`pf==m`f=p`pf=�� �� �� �� �� KKKKKKKKKKKRRKKKKKKKKKKKRRKKKKKKKKKKKRRKKKKKKKKKKKRRKKKKKKKKKKKRR
póãÄáçë=p`pf=_flp=�� !"KKKKKKKKKKKKKKKKKKKKKKKKKKRR

��=m`fJp`OMM=C=m`fJp`USM=p`pf=�� KKKKKKKKKKKKKKKKRR

�� !=m`fJp`OMM=L=p`USM=�� KKKKKKKKKKKKKKKKKKKKKKRS

��=m`f=�� !KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKRS

p`pf=�� !"#$%&'KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKRS

�� !=m`fJp`USM=�� !KKKKKKKKKKKKKKKKKKKKKKKKKKKKRT

�� !=m`fJp`OMM=�� !KKKKKKKKKKKKKKKKKKKKKKKKKKKKRT

p`pf=�� !KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKRU

p`pf=fa=�� KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKRU

sffK=sffK=sffK=sffK=sffK=����������=m`f==m`f==m`f==m`f==m`f=�� �� �� �� �� KKKKKKKKKKKKKKKKKKKKRVKKKKKKKKKKKKKKKKKKKKRVKKKKKKKKKKKKKKKKKKKKRVKKKKKKKKKKKKKKKKKKKKRVKKKKKKKKKKKKKKKKKKKKRV
��=m`fJiNMN=�� !"#$KKKKKKKKKKKKKKKKKKKKKKKKKKKRV

��KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKSM

�� !KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKSM
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�� !"#$%&'�� !"#$%&'�� !"#$%&'�� !"#$%&'�� !"#$%&'
fKfKfKfKfK ����������WWWWW �� !"#$%&'()*+
ffKffKffKffKffK ����������WWWWW �� !"#$%&'
fffKfffKfffKfffKfffK ����������WWWWW �� !"#$%&
fsKfsKfsKfsKfsK _flp=_flp=_flp=_flp=_flp=����������WWWWW _flp=�� !"#
sKsKsKsKsK ajf=ajf=ajf=ajf=ajf=�� !�� !�� !�� !�� !WWWWW _flp=�� !"#$
sfKsfKsfKsfKsfK ����������=p`pf==p`pf==p`pf==p`pf==p`pf=�� �� �� �� �� WWWWW �� !"#$=m`fJp`OMM=L=p`USM=p`pf=�� 

�� !�� !�� !�� !�� !
�� !"#$%&'()*+,-./012)*3"4567,389
�� !"#$%&'()*"+,-./0
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ENF=��=mOiVT^=�� !"#

ENF=mÉåíáìã=ff=�� !"#$%

ENF=�� !"#$

ENF=�� !"#=mpLO=�� !"#

ENF=fab=�� !

ENF=�� !"#$

ENF=��=mOiVT^==�� !"#$ !

• _flp=�� !"#

• ajf=�� !"#

• �� =EoÉ~ÇãÉ=ÑáäÉëF

• �� !"#$%

ENF=�� !"

�� =mpLO=�� fêa^=�=rp_NLrp_O=�� !

��  !"=m`fJp`OMM=c~ëíJp`pf=L=p`USM=räíê~Jc~ëí=p`pf=�� 
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����������=mOiVT^==mOiVT^==mOiVT^==mOiVT^==mOiVT^=�� !"#$%&�� !"#$%&�� !"#$%&�� !"#$%&�� !"#$%&
mOiVT^=�� !"#$%&'()*+,-./0123456789.
�� !"#$%&'()*+,-./W

• ^dm=^dm=^dm=^dm=^dm=�� !�� !�� !�� !�� !=====��=mOiVT^=�� !"=^qf=Pa=o^db=^dm=�� !"#
�=Qj_=�=SQJÄáí=pdo^j=�� !"#$%&=OaLPa=�� !"#$%

• fåíÉä=fåíÉä=fåíÉä=fåíÉä=fåíÉä=�� !�� !�� !�� !�� !=��=mOiVT^=�� !"#$%=fåíÉä=QQMiu=^dm=��
��

• ^j`=^j`=^j`=^j`=^j`=�� �� �� �� �� =^qf=�=^j`�^qf=jìäíáãÉÇá~=`Ü~ååÉä�� !"#$%
�� !"#$%&'()*+,-=jmbdfLff=�� !"#=mOiVT^=�
�� !"#$%&'

• �� !"�� !"�� !"�� !"�� !"=mÉåíáìã=ff==mÉåíáìã=ff==mÉåíáìã=ff==mÉåíáìã=ff==mÉåíáìã=ff=�� !"�� !"�� !"�� !"�� !"WWWWW=��=fåíÉä=mÉåíáìã® =ff=OPP�
PPPjeò=�

• �� �� �� �� �� =m`f=m`f=m`f=m`f=m`f�����=====�� =m`f=�� !=m`f=�� !"#$%&'()*
�� !"=`mr=�� !"#$%

• �� !"#$%&'�� !"#$%&'�� !"#$%&'�� !"#$%&'�� !"#$%&'=mOiVT^=�� !"#=NSU=�=afjj=�� !"
�� !"#=Uj_�NSj_�POj_�SQj_=�=NOUj_=�=balo^j=�=pao^j=�
�� !"#$%��&'()*+=PUQj_�

• �� !�� !�� !�� !�� !WWWWW==�� !"=_flp=�� !"#$%&'()*+&,-mpL
O=�� !"#$%&%'()*+, -./01(2345678

• �� !�� !�� !�� !�� !=====fp^=fp^=fp^=fp^=fp^=�����=m`f==m`f==m`f==m`f==m`f=�� �� �� �� �� WWWWW==mOiVT^=�� !"#$=NS=��=fp^=�
�� !"=PO=��=m`f=�� !

• pìéÉê=jìäíáJfLlpìéÉê=jìäíáJfLlpìéÉê=jìäíáJfLlpìéÉê=jìäíáJfLlpìéÉê=jìäíáJfLl�����=�� !"#=r^oq=�� !"#$%&'(=bmm
�=b`m=�� !"#$%&

• �� !"#$%&!'�� !"#$%&!'�� !"#$%&!'�� !"#$%&!'�� !"#$%&!'=�� !"#$�=�ajf�aÉëâíçé=j~å~ÖÉJ
ãÉåí=fåíÉêÑ~ÅÉF=�� !"#=_flp=�� !"#$%&'()*+
�� !"#$%&=ajf=�� !"#$%&'()*+,-!+./
�jfca�j~å~ÖÉãÉåí=fåÑçêã~íáçå=cçêã~í=a~í~Ä~ëÉF�� !"#$%
�� !"#$%"&

• ����������=m`f=_ìë=j~ëíÉê==m`f=_ìë=j~ëíÉê==m`f=_ìë=j~ëíÉê==m`f=_ìë=j~ëíÉê==m`f=_ìë=j~ëíÉê=�� �� �� �� �� =fab==fab==fab==fab==fab=�� !�� !�� !�� !�� !=mOiVT^=�� !"#$=fab
��=Emêáã~êó=`Ü~ååÉä�pÉÅçåÇ~êó=`Ü~ååÉäF�� !"#$%&'(
��=fab=�� !"#$%&=fab=�� !"=fab=�� !"#$%
�� !"#$%&%'()*+,-./01234 mOiVT^=�� 
�� =mfl=jçÇÉ=P�Q=�=aj^=jçÇÉ=O=�� !"#$%&'()*+
räíê~=aj^LPP=�� !"#$��%&'$(=PPKPj_Lë�� !"#
�� !"#$%&'�=RKOR=��=EPSMh_�NKOj_F=��=PKR=��
ETOMh_�NKQQj_=�=OKUUj_F=�� !"#$%&'()*=cäçééó=P
EPKR=��=NKOj_F=�� !"#$= ipJNOM=�� !"#PKR=��
NOMj_�NKQQj_=�=TOMh_�� !"#$"%&'()_flp=�� !=fab
�� !=p`pf=�� 
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�W=`lj=N

�W=sd^=��

Q=�=m`f
�� 

O=�=fp^
�� 

P=�=afjj
�� 

�� =QQMiu
^dm=�� 

�W=mpLO=��
�W=mpLO=��

�W=rp_=�=N
�W=rp_=�=O

�W=�� 
�W=�� 

�� !"#$%

pb`=`mr=��

• póãÄáçë=p`pf=_flppóãÄáçë=p`pf=_flppóãÄáçë=p`pf=_flppóãÄáçë=p`pf=_flppóãÄáçë=p`pf=_flp�����=�� =póãÄáçë=p`pf=_flp=�� !"#$%&
�� =p`pf=�� !"#$=mOiVT^=�� !"#$%=p`pf=�� 

• �� !"�� !"�� !"�� !"�� !"=fêa^==fêa^==fêa^==fêa^==fêa^=�� �� �� �� �� =�� !"#$%&'()*+,-.

• �� !"�� !"�� !"�� !"�� !"=====mOiVT^=�� !"#$%&'()=^`mf=�� !"=m`�
VT=�� !"#$%&'=pao^j=�� !"

��=^qf=^dm
sd^=�� 

Qj_=pdo^j=sd^
�� 

�� =mffuQ=�� 

jìäíá=fLl
�� =_flp

��L�� =fab=�� !"#$%��
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^qf=^dm
sd^=��

Nj_=pdo^j
EÑçê=sd^F

Nj_=pdo^j
EÑçê=sd^F

Nj_=pdo^j
EÑçê=sd^F

Nj_=pdo^j
EÑçê=sd^F



����������=mOiVT^==mOiVT^==mOiVT^==mOiVT^==mOiVT^=�� !�� !�� !�� !�� ! 11

fffK=fffK=fffK=fffK=fffK=����������

gìãéÉêëgìãéÉêëgìãéÉêëgìãéÉêëgìãéÉêë

NF `ioq` éK=NP _flp=�� !"#$%&
OF sfon éK=NP sd^=�� !"#$
OF cpMI=cpNI=cpO éK=NQ `mr=�� !"#$%&
PF _cMI=_cNI=_cOI=_cP éK=NQ �� !"#$%

bñé~åëáçå=päçíëLpçÅâÉíëbñé~åëáçå=päçíëLpçÅâÉíëbñé~åëáçå=päçíëLpçÅâÉíëbñé~åëáçå=päçíëLpçÅâÉíëbñé~åëáçå=päçíëLpçÅâÉíë

NF afjj=pçÅâÉíë éK=NR NSU=��=afjj=�� !"#$%
OF pb`=`mr=päçí éK=NR páåÖäÉ=bÇÖÉ=`çåí~Åí=`mr=��
PF pilqNI=pilqO éK=ON NS=��=fp^=�� 
QF m`fNIm`fOIm`fPIm`fQ éK=OQ PO=��=m`f=�� 

`çååÉÅíçêë`çååÉÅíçêë`çååÉÅíçêë`çååÉÅíçêë`çååÉÅíçêë

NF mpOh_jp éK=OP mpLO=�� !=ESJéáå=�� F
OF mpOh_jp éK=OP mpLO=�� !=ESJéáå=�� !
PF mofkqbo éK=OQ �� !"#$%&'=EORJéáå=�� F
QF `ljN éK=OQ �� =`lj=N=EVJéáå=�� F
RF sd^ éK=OQ sd^=��ENRJéáå=�� F
SF rp_ éK=OR rp_=�=N�O=E��=QJéáå=�� F
TF cilmmv éK=OR �� !"#$%=EPQJéáå=�� !"F
UF c^kN éK=OR `mr=�� !"#$
VF mêáã~êóLpÉÅçåÇ=fab éK=OS ��L�� =fab=�� =EQMJéáå=�� !"F
NMF fabiba éK=OS fab=�� !"#$%&'=EO=éáåëF
NNF tli éK=OS �� !"#$%&=EP=éáåFEêÉëÉêîÉÇF
NOF fo éK=OT �� !"=fêa^=�� !=ER=éáåëF
NPF ^qumto éK=OT ^qu=�� !"#=EOM=éáå=_äçÅâF
NQF jpd=iba=Em^kbiF éK=OU �� !"#$%&'=EO=éáåëF
NRF pjf=Em^kbiF éK=OU �� !"#=EO=éáåëF
NSF mto=pt=Em^kbiF éK=OU ^qu=�� !"#$%=EO=éáåëF
NTF obpbq=Em^kbiF éK=OU �� !"#=EO=éáåëF
NUF mto=iba=Em^kbiF éK=OU �� !"#$%&'=EP=éáåëF
NVF pmb^hbo=Em^kbiF éK=OU �� !"#=EQ=éáåëF

E�
�
 
!
"
#
F

f
f
f
K
=
=

f
f
f
K
=
=

f
f
f
K
=
=

f
f
f
K
=
=

f
f
f
K
=
=
�
�

�
�

�
�

�
�

�
�



12 ����������=mOiVT^==mOiVT^==mOiVT^==mOiVT^==mOiVT^=�� !�� !�� !�� !�� !

fffK=fffK=fffK=fffK=fffK=����������
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�� �� �� �� �� �� !"#$%&'()*+,-./0)*+,1234
�� !"#$%&'()*+,-./$0123456789:;
NK�� !" #$%&'()"*+,-�.%/0
OK�� !"#$%&'()*+,-./01
PK�� !"#$%&'=`mr�o^j=�� !"#$%&'()*+,
QK�� !"#$%&'()*+#$,-�./!01./!23

�� !�� !�� !�� !�� !

�� !"#$%&'()*+,-
NK �� !"#=gìãéÉêë�� !"#$!%&'()

OK �� !"#$

PK ��=`mr

QK �� !"

RK �� !"#$"#%&'()*+,-./"0

SK ��=_flp=�� !

NK=NK=NK=NK=NK=����������=gìãéÉêë=gìãéÉêë=gìãéÉêë=gìãéÉêë=gìãéÉêë

�� !"#$%&'()*+,-=àìãéÉê�=�� !"#$%&'()

�=àìãéÉêë=�� �!"#$%&'()*+,-./01234!5xJJ

Jz�xNJOz�xOJPz=�� = àìãéÉê=�� !"#= xJJJz�� !"#

à ì ã é É ê�x N J O z = ��= à ì ã é É ê = �� = N = �� = O = �� 

xOJPz=�� =àìãéÉê=�� =O=�� =P=�� 

�� !"#$%&'()*+#,-./012345"6789:.$

�=N=�� !"#$$%!&=====�� !"#$%&"'=======�� 

�� !"=O=�� =P�� !"#$%&'()*+,-./0123

�N�� !"#$%&'(�)*+,-./

�� !"#$=======�======�=====�=====�� !" =àìãéÉê�� 

�� !"#$%&'()*+,-=N=�� =O=�� !"=O=�� =P=�

�� !"#$�%&'()*+� !"#,�%-&'�-)*+.

������������ !"#$%&'%()*+,-&./0123456708)

�� != àìãéÉê= �� !"#$%&'(�� !�� !"#$%&

�� !"#$%&'()*+#,

PIN 1
PIN 1
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NKNKNKNKNK �� !"#�� !"#�� !"#�� !"#�� !"#=E`ioq`F=E`ioq`F=E`ioq`F=E`ioq`F=E`ioq`F
�� !"#=`jlp=�� !�"#$%&'()*+,-)*./0
�� �!"#$%&'()*+,"-./0�123=`jlp=�� 
�� !"#$%&'()*+,-./0123456789:;<
�� !
ENF�� ! "X=EOF=�� !"X=EPF=�� !"#$%&X=EQF=�
�� �!X=ERF�� !"#$%&'()*+,-=YaÉäÉíÉ[=�� 
_flp=�� !"#��=_flp=�� 

Short small solder points to clear CMOS

CLRTC

fffK=fffK=fffK=fffK=fffK=����������

gìãéÉê=gìãéÉê=gìãéÉê=gìãéÉê=gìãéÉê=����������

Disable (Default) Enable

VIRQ VIRQ

OKOKOKOKOK sd^=sd^=sd^=sd^=sd^=�� !"#$�� !"#$�� !"#$�� !"#$�� !"#$=EsfonF=EsfonF=EsfonF=EsfonF=EsfonF
�� !"#$%&'( !=sd^=�� !"#$%&'()*+,&
�� !"#$%&'()&*+),#-./01�23'(45"
�� !"#$%&'



14 ����������=mOiVT^==mOiVT^==mOiVT^==mOiVT^==mOiVT^=�� !�� !�� !�� !�� !

fffK=fffK=fffK=fffK=fffK=����������
OKOKOKOKOK `mr=`mr=`mr=`mr=`mr=�� !"#$%�� !"#$%�� !"#$%�� !"#$%�� !"#$%==EcpMI=cpNI=cpOF==EcpMI=cpNI=cpOF==EcpMI=cpNI=cpOF==EcpMI=cpNI=cpOF==EcpMI=cpNI=cpOF
�� !"=`mr=�� !"#$%&'(=gìãéÉêë=�� !"#$%&
`mr=�� !"#$%� &'(=`mr=�� !"#$%&'()*�
�� !"#$%=`mr=�� !"#$%&=`mr=�� !"#�!$
�� !"#$%&' ()

PKPKPKPKPK `mr=`mr=`mr=`mr=`mr=�� !"#$�� !"#$�� !"#$�� !"#$�� !"#$==E_cMI=_cNI=_cOI=_cPF==E_cMI=_cNI=_cOI=_cPF==E_cMI=_cNI=_cOI=_cPF==E_cMI=_cNI=_cOI=_cPF==E_cMI=_cNI=_cOI=_cPF
�� =gìãéÉêë=�� !"#=`mr=�� !"#$%� !&'() 
�� !=`mr=�� !"#$%&

����������=`mr==`mr==`mr==`mr==`mr=�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*

EEEEE����������FFFFF EEEEE����������FFFFF
`mr=`mr=`mr=`mr=`mr=���������� ���������� �� �� �� �� �� ���������� cpOcpOcpOcpOcpO cpNcpNcpNcpNcpN cpMcpMcpMcpMcpM _cP_cP_cP_cP_cP _cO_cO_cO_cO_cO _cN_cN_cN_cN_cN _cM_cM_cM_cM_cM
fåíÉä=mÉåíáìã=ff PMMjeò QKRñ SSjeò xNJOz xNJOz xNJOz xOJPz xNJOz xOJPz xNJOz
fåíÉä=mÉåíáìã=ff OSSjeò QKMñ SSjeò xNJOz xNJOz xNJOz xOJPz xNJOz xOJPz xOJPz
fåíÉä=mÉåíáìã=ff OPPjeò PKRñ SSjeò xNJOz xNJOz xNJOz xOJPz xOJPz xNJOz xNJOz

�� �� �� �� �� W=W=W=W=W==mÉåíáìã=ff=�� !"#$%&'()*+,-.=sçäí~ÖÉ=oÉÖìJ
ä~íçê=lìíéìí=pÉäÉÅíáçå�� =mÉåíáìã=ff=�� !"#$%&=sfa
Esçäí~ÖÉ=fÇÉåíáÑáÅ~íáçåF=�� !"#$%&'()*+,-./01(
�� !"
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�� =mÉåíáìã=ff=�� �� !"
EOPPJOSSjeò=ORSLRNOh_=iO=`~ÅÜÉF

�� �� �� �� �� TRjeò=�=UP=jÜò=lîÉê=péÉÅK

CPU Bus Frequency

CPU Core:Bus Frequency Ratio
5.0x(5/1)4.5x(9/2)4.0x(4/1)3.5x(7/2)2.0x(2/1)
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fffK=fffK=fffK=fffK=fffK=����������
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OK=OK=OK=OK=OK=�� !"�� !"�� !"�� !"�� !"=Eafjj==Eafjj==Eafjj==Eafjj==Eafjj=����������FFFFF
mOiVT^=�� !"#$=NSU=��=afjj=Eaì~ä=fåäáåÉ=jÉãçêó=jçÇìäÉëF=�
�� !"#$%&=Uj_�NSj_�POj_�SQj_=�=NOUj_=�=PKP=PKP=PKP=PKP=PKP=����������=====EéçïÉê
äÉîÉäF=�=bal=�=pao^j=�� !"#$%&=PUQj_�

�� !"#$%&'()*+,-./= Eb``�bêêçê= `ÜÉÅâáåÖ= ~åÇ
`çêêÉÅíáåÖF�� !"#$%&!'()*+,-./012=TO=�� !
�� !"=U=�� !"#$%=m~êáíó=`ÜÉÅâ=�� !"#$%&'()
�� !"#$%=m~êáíó=dÉåÉê~íÉ=�� !=m~êáíó=`ÜÉÅâ=�� !"#
�� !"#$%&'()*+!"#$%,-./0=b``=�� !

afjjafjjafjjafjjafjj qóéÉqóéÉqóéÉqóéÉqóéÉ NSUJéáå=afjj=jÉãçêó=jçÇìäÉëNSUJéáå=afjj=jÉãçêó=jçÇìäÉëNSUJéáå=afjj=jÉãçêó=jçÇìäÉëNSUJéáå=afjj=jÉãçêó=jçÇìäÉëNSUJéáå=afjj=jÉãçêó=jçÇìäÉë qçí~ä=jÉãçêóqçí~ä=jÉãçêóqçí~ä=jÉãçêóqçí~ä=jÉãçêóqçí~ä=jÉãçêó

pçÅâÉí=NpçÅâÉí=NpçÅâÉí=NpçÅâÉí=NpçÅâÉí=N pao^jpao^jpao^jpao^jpao^j Uj_I=NSj_I=POj_I=SQj_I=NOUj_Uj_I=NSj_I=POj_I=SQj_I=NOUj_Uj_I=NSj_I=POj_I=SQj_I=NOUj_Uj_I=NSj_I=POj_I=SQj_I=NOUj_Uj_I=NSj_I=POj_I=SQj_I=NOUj_ ñNñNñNñNñN
Eoçïë=MCNFEoçïë=MCNFEoçïë=MCNFEoçïë=MCNFEoçïë=MCNF balbalbalbalbal Uj_I=NSj_I=POj_I=SQj_I=NOUj_Uj_I=NSj_I=POj_I=SQj_I=NOUj_Uj_I=NSj_I=POj_I=SQj_I=NOUj_Uj_I=NSj_I=POj_I=SQj_I=NOUj_Uj_I=NSj_I=POj_I=SQj_I=NOUj_

pçÅâÉí=OpçÅâÉí=OpçÅâÉí=OpçÅâÉí=OpçÅâÉí=O pao^jpao^jpao^jpao^jpao^j Uj_I=NSj_I=POj_I=SQj_I=NOUj_Uj_I=NSj_I=POj_I=SQj_I=NOUj_Uj_I=NSj_I=POj_I=SQj_I=NOUj_Uj_I=NSj_I=POj_I=SQj_I=NOUj_Uj_I=NSj_I=POj_I=SQj_I=NOUj_ ñNñNñNñNñN
Eoçïë=OCPFEoçïë=OCPFEoçïë=OCPFEoçïë=OCPFEoçïë=OCPF balbalbalbalbal Uj_I=NSj_I=POj_I=SQj_I=NOUj_Uj_I=NSj_I=POj_I=SQj_I=NOUj_Uj_I=NSj_I=POj_I=SQj_I=NOUj_Uj_I=NSj_I=POj_I=SQj_I=NOUj_Uj_I=NSj_I=POj_I=SQj_I=NOUj_

pçÅâÉí=PpçÅâÉí=PpçÅâÉí=PpçÅâÉí=PpçÅâÉí=P pao^jpao^jpao^jpao^jpao^j Uj_I=NSj_I=POj_I=SQj_I=NOUj_Uj_I=NSj_I=POj_I=SQj_I=NOUj_Uj_I=NSj_I=POj_I=SQj_I=NOUj_Uj_I=NSj_I=POj_I=SQj_I=NOUj_Uj_I=NSj_I=POj_I=SQj_I=NOUj_ ñNñNñNñNñN
Eoçïë=QCRFEoçïë=QCRFEoçïë=QCRFEoçïë=QCRFEoçïë=QCRF balbalbalbalbal Uj_I=NSj_I=POj_I=SQj_I=NOUj_Uj_I=NSj_I=POj_I=SQj_I=NOUj_Uj_I=NSj_I=POj_I=SQj_I=NOUj_Uj_I=NSj_I=POj_I=SQj_I=NOUj_Uj_I=NSj_I=POj_I=SQj_I=NOUj_

qçí~ä=póëíÉã=jÉãçêó=Ej~ñ=PUQj_Fqçí~ä=póëíÉã=jÉãçêó=Ej~ñ=PUQj_Fqçí~ä=póëíÉã=jÉãçêó=Ej~ñ=PUQj_Fqçí~ä=póëíÉã=jÉãçêó=Ej~ñ=PUQj_Fqçí~ä=póëíÉã=jÉãçêó=Ej~ñ=PUQj_F ZZZZZ

����������W=W=W=W=W=E�� !"#$%&'() *+,-./01F

•==========�� !"#=m~êáíó=`ÜÉÅâ=�� =bal=o^j=�=pao^j=�� !"#

mOiVT^=�� !"#$%

•==========_flp=�� !"#$%&'()*+,-./0123456%789
•==========pao^j=�=bal=o^j=�� !"#$%&

•==========��=U=�� !"#$%&'()*=m~êáíó=`ÜÉÅâ�� !"=V=�� 

�� !"#$%&=m~êáíó=`ÜÉÅâ�

•==========�� !"#$%&'()*+,-./0=NS=�=SQj_=�� !"#$

�� !"#$%&=U�PO=�=NOUj_=�� !

�� !"#$%�� !"#$%�� !"#$%�� !"#$%�� !"#$%

bal=afjj=�� !"#=m~êáíó=`ÜÉÅâ
E�=V=�� !"#F

pao^j=afjj=�� !"#$=m~êáíó=`ÜÉÅâ
E�=U=�� !"#F
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afjj=afjj=afjj=afjj=afjj=�� !"#$�� !"#$�� !"#$�� !"#$�� !"#$

NSU=��=afjj=�� !"#$%&'()*+,-./0=afjj=�� !
�� !"#$%&'()*+,-./012345%6789:;<
pfjj=�=ao^j=�� !"#$%&'()*+,-.%/0=afjj=�=pao^j
�� !"#$%&'()*+,#-./012345647#893!
�� !

mOiVT^=�� !"=PKP=�� =bal=o^j=�=pao^j�� !"#$%&'(
�� !"#=PKP=�� =R=�� =afjj�

a f j j = �� !"#$%&'()*+,-./0�� )123456
�� !"#$%&'()*+,-./0�1234%56789:;<
��

DRAM Key Position Voltage Key Position

UnbufferedRFU
Buffered

Reserved
3.3V

5.0V

fffK=fffK=fffK=fffK=fffK=����������

168 Pin DIMM Memory Sockets

88 Pins20 Pins 60 Pins

Lock
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PK=PK=PK=PK=PK=�� !"�� !"�� !"�� !"�� !"=E`mr=E`mr=E`mr=E`mr=E`mr�����`Éåíê~ä=mêçÅÉëëáåÖ=råáíF`Éåíê~ä=mêçÅÉëëáåÖ=råáíF`Éåíê~ä=mêçÅÉëëáåÖ=råáíF`Éåíê~ä=mêçÅÉëëáåÖ=råáíF`Éåíê~ä=mêçÅÉëëáåÖ=råáíF

mOiVT^=�� !"#$%&�� !"�� !"�� !"�� !"�� !"=páåÖäÉ=bÇÖÉ=`çåí~Åí=Epb`F=��
�� !"#$%=mÉåíáìã=ff=�� !"#

�� !"#�� !"#�� !"#�� !"#�� !"#WWWWW
�� !"#$%&'()*+,-./!*+012345*+678
`mr=�� !"#$%&'()*+,-./0123

����������W=W=W=W=W=�� !"#$%&'()*`mr=�� !"#$%&�'=`mr��
�� !"#$%&'()*

�� !"#$%&'()*+,-"./=mÉåíáìã=ff=�� !"#$%
��E����������WWWWW=�� =`mr=�� !"#$%&'()*+,-./0123
�� !"F

fffK=fffK=fffK=fffK=fffK=����������

(8)

Heatsink bottom Groove
for the Support Top Bar

Larger Fin should
be on the bottom.

Top Bar (4)

Base (7)

Posts
Pin(5)

(6)

�� �� �� �� �� =mÉåíáìã=ff==mÉåíáìã=ff==mÉåíáìã=ff==mÉåíáìã=ff==mÉåíáìã=ff=�� !"#$%�� !"#$%�� !"#$%�� !"#$%�� !"#$%=pb`==pb`==pb`==pb`==pb`=�� !"#�� !"#�� !"#�� !"#�� !"#

�� !"#$%&�� !"#$%&�� !"#$%&�� !"#$%&�� !"#$%& �� !"#�� !"#�� !"#�� !"#�� !"#

��

��
�� !"#
�� !"#

�� !"#
�� !"#
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(1)

(2)

Lock Holes

Captive Nut

(3)

mÉåíáìã=ff=mÉåíáìã=ff=mÉåíáìã=ff=mÉåíáìã=ff=mÉåíáìã=ff=�� !�� !�� !�� !�� !

�

�

mÉåíáìã=ff=mÉåíáìã=ff=mÉåíáìã=ff=mÉåíáìã=ff=mÉåíáìã=ff=�� !"#$�� !"#$�� !"#$�� !"#$�� !"#$

�� 

�� !"
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����������=mÉåíáìã=ff=W=mÉåíáìã=ff=W=mÉåíáìã=ff=W=mÉåíáìã=ff=W=mÉåíáìã=ff=W
NK=NK=NK=NK=NK=����������=====mÉåíáìã=ff=mÉåíáìã=ff=mÉåíáìã=ff=mÉåíáìã=ff=mÉåíáìã=ff=�� !�� !�� !�� !�� !WWWWW==�� !"#$%&'()"�� !"#$%&'()"�� !"#$%&'()"�� !"#$%&'()"�� !"#$%&'()"��� !
�� !"#$%&'=QQMiu=^dm=�� !"�� !"#$%&'(
�� !"#$%&'()*+,-$"'(./)*01EEEEE�� !"�� !"�� !"�� !"�� !"
������������ !�� !�� !�� !�� !�� !"#$%&'�� !"#$%&'�� !"#$%&'�� !"#$%&'�� !"#$%&'= p b ` == p b ` == p b ` == p b ` == p b ` =�� !"#$%&'()�� !"#$%&'()�� !"#$%&'()�� !"#$%&'()�� !"#$%&'()
�� !"#$%&'()*+,�-./0123456�789%�� !"#$%&'()*+,�-./0123456�789%�� !"#$%&'()*+,�-./0123456�789%�� !"#$%&'()*+,�-./0123456�789%�� !"#$%&'()*+,�-./0123456�789%
����������FFFFF

����������>>>>> �� !"#$%&'()*+,-./0123456789
��

mOiVT^=mOiVT^=mOiVT^=mOiVT^=mOiVT^=�� !�� !�� !�� !�� !=mÉåíáìã=ff==mÉåíáìã=ff==mÉåíáìã=ff==mÉåíáìã=ff==mÉåíáìã=ff=�� !"#$%�� !"#$%�� !"#$%�� !"#$%�� !"#$%WWWWW
�=mÉåíáìã=ff=�� !"#$%&=pb`=�� !"#$%&=mÉåíáìã=ff
�� !"#$�� !%&'()*+,-./01

�� !"#$%&
�� !"#$%&
�� !"

�� !"= páåÖäÉ
bÇÖÉ=`çåí~Åí=Epb`F
��

OKOKOKOKOK �� !"#$%&'�� !"#$%&'�� !"#$%&'�� !"#$%&'�� !"#$%&'WWWWW=�� !"#$%&'=mÉåíáìã=ff=�� !"
�� !"#$%&'(%)*%+,-./'(0�12345#$
�� !"#$%&'()*+,����������WWWWW�� !"#$%&'()*+�� !"#$%&'()*+�� !"#$%&'()*+�� !"#$%&'()*+�� !"#$%&'()*+
�� !"#$%&'()*+,-./�� !"#$%&'()*+,-./�� !"#$%&'()*+,-./�� !"#$%&'()*+,-./�� !"#$%&'()*+,-./

The thermal pad & SEC cartridge should not have a gap!
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ck�� !"#$%
�� !"#$%

�� !!"=mÉåíáìã=ff=�� !"#$

�� !=mÉåíáìã=ff�� !"#$%&
�� !"#$%

�=rm=�� !"

�� 

�� !"

�� !"
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�� !�� !"#$=mÉåíáìã=ff=�� !"#$%&'()**
�� 

�� !"#$%&
�� !"#$%&
�� !"#$%&

QK=QK=QK=QK=QK=�� !"#$%&�� !"#$%&�� !"#$%&�� !"#$%&�� !"#$%&�� !�� !�� !�� !�� !W=W=W=W=W=��=mÉåáíìã=ff=�� !"#$%&'
�� !"#$%&' ()*+,!-./012#$345

�� 

�� !"#$
���� !
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�� !"=mÉåíáìã=ff=�� !"#$%&'()*+,-./0123
�� !"#$%&'()*+^^sfa=�� !=bä~å=sáí~ä=�� !mOiVT^
�� !"#$%&'()*+,-./0'-123456789:;<#
�� !"#$%&'()*+,-./01(=`mr=�� !"#$%&'
�� !"#$%&'$%()*+,-./=bä~å=sáí~ä=�� !"#$
�� !=^^sfa=�� !"#$%&'()*+,-./=mÉåíìáã=ff=��
�� !"��#$%&'()*+,-!$%./%012345678
��� !"#$%&'()*+,*-./012�� !"#$%&'()*+,*-./012�� !"#$%&'()*+,*-./012�� !"#$%&'()*+,*-./012�� !"#$%&'()*+,*-./012��� !=bä~å=sáí~ä
�� !"=`mr=�� !"#$%&'( )*+,

�� !"�� !"�� !"�� !"�� !"=^^sfa=^^sfa=^^sfa=^^sfa=^^sfa
=mÉåíáìã=ff==mÉåíáìã=ff==mÉåíáìã=ff==mÉåíáìã=ff==mÉåíáìã=ff=�� �� �� �� �� 

�� !"#$%�� !"#$%�� !"#$%�� !"#$%�� !"#$%= bi^ksáí~ä= bi^ksáí~ä= bi^ksáí~ä= bi^ksáí~ä= bi^ksáí~ä
mÉåíáìã=ff=mÉåíáìã=ff=mÉåíáìã=ff=mÉåíáìã=ff=mÉåíáìã=ff=�� �� �� �� �� 
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QK=QK=QK=QK=QK=�� �� �� �� �� 

�� !"#$%�� !"#$%�� !"#$%�� !"#$%�� !"#$%WWWWW

NK �� !"#$%&'()*!"#+,-./

OK �� !"#$%&'()=gìãéÉêë�

PK �� !"#$%&'

QK �� !"#�$%&'()*+,-./01234501678
�� !"#

RK �� !"#$%&'()*+,-.

SK �� !"#$%�&'()*+,-./0=Q=�� !"#$%&

TK �� !"#$%&'()*+,

UK �� !"#$%&'()*+,-=_flp=�� !"#$%&'()
�� !

VK �� !"#$%&'()*

�� !"#$%&'$(�� !"#$%&'$(�� !"#$%&'$(�� !"#$%&'$(�� !"#$%&'$(

�� !"#$%&=fon=�� !"#$%&'(=fon=�� !"#$%
�� !"#$%&'()=^q=�� !"=NS=�� !"#$%&'()
�� !"#$%&'()*+,-./01#2"=S=�� !

�� =m`f=�� !"#=fp^=�� !"#$%=fon=�� !"#$%&
�� !=fp^=�� !"#$%&'#$()*+,-./#$0=m`f=�
�� !"#$%&'()*+,-.=fp^=�� !"#$%=måm=�� 
�� !=fp^=�� !"#$%&'(=måm=�� !"#=fp^=�� !"
��=fp^=�� !"#$%& '(=àìãéÉêë�� !"#$%&'()
�� =fp^=�� !"

����������WWWWW �� !"#$%&'()*+,-./012345678
�� !"#$%&'()
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�� !"#$%&'()*+,-.(=fon�� !"#$%&'()*
�� !"#$%&'()*+,-.*$=fon=�� !"

�� !"=måm=�� =fp^=�� !"#$%&'()*+=_flp=�� 
�� !"#$%&
�� =fon=��

�� !"#$%&'()*%+,-=måm=��=fp^=�� !"#$%&
�� !=fon=�� =fp^=�� !"#$%&'()*+=fp^=�� !
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��=fp^=�� !"=_flp=�� !"#$%&'=fp^=�� !"#$%
�� !"#$%&'()*+,-.)*/

�=fp^=�� !"#=fon=�� !"#=m`f=�� !"#$=�=m`f=��
�� !"#$=m`f=�� !"#$=fon=�� _flp=�� !"#$%&
�� !=fon=�=m`f=�� !

�� !"=m`f=�� !�"#$%&'=fkq=�� !"#$%&=m`f=�
�� =fkq=�� !"#=fkq^@=�� !"#$%&'()*=m`f=�� 
�=àìãéÉêë�� !"#$=fkq^@=�� !"

����������=aj^==aj^==aj^==aj^==aj^=�� �� �� �� �� =fp^==fp^==fp^==fp^==fp^=�� �� �� �� �� 

��=fp^=�� !"#$%&=fp^=�� !"#=måm=��=fp^=�� !"
�� =aj^�aáêÉÅí=jÉãçêó=^ÅÅÉëë=�� !"#$%&'()*+,=aj^
�� !"#=fon=�� !"#$%"&'()*=_flp=�=m`f=~åÇ=mkmm`f=~åÇ=mkmm`f=~åÇ=mkmm`f=~åÇ=mkmm`f=~åÇ=mkm
ÅçåÑáÖìê~íáçåÅçåÑáÖìê~íáçåÅçåÑáÖìê~íáçåÅçåÑáÖìê~íáçåÅçåÑáÖìê~íáçå=�� !"#

�� �� �� �� �� =====�� !=fon=�=aj^=�� =fp^=�� !"#$%=fon=�=aj^=�
�� !"#$%&'()*
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RK==RK==RK==RK==RK==�� !"#$%�� !"#$%�� !"#$%�� !"#$%�� !"#$%

�� �� �� �� �� =====�� !"#$%&'()*+,-./0123N�� !"#$
�� !"#$%&'()*+,-$.,/0#12(*34)256
fab=�� !"#$%& '()*��!+,-./0=QS=�� !"#
fab=�� !"#=fab=�� !"#$%=NR=�� 

NKNKNKNKNK mpLO=mpLO=mpLO=mpLO=mpLO=�� !�� !�� !�� !�� !=E=E=E=E=ESSSSSJéáå=Jéáå=Jéáå=Jéáå=Jéáå=�� �� �� �� �� FFFFF
�� !"#$=mpLO=�� !"=Eãáåá=afkF�� !"#$%&'=^q
Eä~êÖÉ=afkF=�� !"=�� !"#$=mpLO=�� !"� #$%
mOiVT^=�� =^q=�� !"

OKOKOKOKOK mpLO=mpLO=mpLO=mpLO=mpLO=�� !�� !�� !�� !�� !=====EEEEESSSSSJéáå=Jéáå=Jéáå=Jéáå=Jéáå=�� �� �� �� �� FFFFF
�� !"=mpLO=�� !"#$%&'()*+=fonNO=�=mpLO=��
�� !"#$%&'()=mpLO=�� !"#$=fonNO=�� !"#
�� !"#=_flp=�� !"#

����������WWWWW�� !"#$%&'()*+,-./012"3,45678
�� !"#$%&'()*+,-./01!23456789:$

PS/2 Keyboard (6-pin Female)

PS/2 Mouse (6-pin Female)
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PKPKPKPKPK �� !"#$%&'�� !"#$%&'�� !"#$%&'�� !"#$%&'�� !"#$%&'=EORJéáå==EORJéáå==EORJéáå==EORJéáå==EORJéáå=�� �� �� �� �� FFFFF
�� !"#$%=E�� F=�� !"=_flp=�� !"#�$%=fon
�� !"#$%&'()
����������W=W=W=W=W=�� !"#$%&'(�� !")*+

QKQKQKQKQK �� �� �� �� �� =`lj=N==`lj=N==`lj=N==`lj=N==`lj=N=EEEEEVJéáå=VJéáå=VJéáå=VJéáå=VJéáå=�� �� �� �� �� FFFFF
`ljN=�� !"#$%&'()*+,-./0-12/'34*+5
�� !"#$=_flp=�� !"��#$%&'(

Parallel (Printer) Port (25-pin Female)

Serial Port COM 1 (9-pin Male)

VGA Port (15-pin Female)

RKRKRKRKRK sd^=sd^=sd^=sd^=sd^=����������=ENRJéáå==ENRJéáå==ENRJéáå==ENRJéáå==ENRJéáå=�� �� �� �� �� FFFFF
�� !"#$%&'=sd^=�� !
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TKTKTKTKTK �� !"#$%�� !"#$%�� !"#$%�� !"#$%�� !"#$%=EPQJéáå==EPQJéáå==EPQJéáå==EPQJéáå==EPQJéáå=�� !"�� !"�� !"�� !"�� !"FFFFF
�� !"#$ %&'()*+(),-./01$ 234&'5
E�� !"=R=�� !"#$%&'()*+,=R=�� !"#$%
�� !"#$%&'()*+,-./0123F

Univeral Serial Bus (USB) 2

USB 1

Floppy Disk Drive Connector

NOTE: Orient the red stripe to Pin 1

Pin 1

12Volt Cooling Fan Power

CPU Fan Power

G
ro

un
d

G
ro

un
d

+
12

V

SKSKSKSKSK �� !"#$�� !"#$�� !"#$�� !"#$�� !"#$=NLO=E=NLO=E=NLO=E=NLO=E=NLO=E����������=QJéáå==QJéáå==QJéáå==QJéáå==QJéáå=�� �� �� �� �� FFFFF
�� =rp_=�� !"#$%=rp_=�� !"

UKUKUKUKUK `mr`mr`mr`mr`mr=====�� !"#�� !"#�� !"#�� !"#�� !"#=EPJéáå=c^kNF=EPJéáå=c^kNF=EPJéáå=c^kNF=EPJéáå=c^kNF=EPJéáå=c^kNF
�� !"#$%&'($)*=RMM=��=ES=��NO=��F=�� !"
�� !"#$%&'(=`mr=�� !"#$%&"'�()

�� !"#$%&'$()*+,- !./01 !23456#
�� !"#$%&'()*#+,-./012345=E��F�� 
EHNOs=�� !"#$%&'()*+$,-��./0!12345
�� !"#
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mOiVT^=�� !"#$=fab=�� !"��#$%&'(=fab=�� 
�� !"#$%&'()=fab=��=E�� !"`aJolj�wfm=�=jl
�F�� !"#$%&'()=fab=�� !"#$%&'��()*
�� !"#$%&'()=j~ëíÉê�� !"#$%=pä~îÉ�� !"
�� !"#$%&'()*+�� !"#= OM=�� !"#$%&
�� !"#$%&'()*+,-./01
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NMKNMKNMKNMKNMKfab=fab=fab=fab=fab=�� !"#$%&'�� !"#$%&'�� !"#$%&'�� !"#$%&'�� !"#$%&'=====EOEOEOEOEO=====éáåëFéáåëFéáåëFéáåëFéáåëF
�� !"#$%&'(=fab=�� !"#$%&'()*+,-!.
�� !"#$%&=fab=�� !"#$%&'(!)#��*+,-./

Primary IDE Connector

Pin 1

Secondary IDE Connector

IDE Connectors

NOTE: Orient the red stripe to Pin 1

Wake on LAN Connector

IMPORTANT:  Requires an ATX power
supply with at least 720mA +5-volt
standby power

+5-Volt Standby

PME
Ground

NNKNNKNNKNNKNNK�� !"#$%�� !"#$%�� !"#$%�� !"#$%�� !"#$%=====EOEOEOEOEO=====éáåëFéáåëFéáåëFéáåëFéáåëF
�� !" #$%&'(=t~âÉ=lå=i^k=�� !"#$%&'()*
�� !"#$%&'()*+,)*-./�012345678
�� !"#$%&'(= t^hb= çå= i^k=�� !"#$%&'= m`fJ
iNMN��=^qu=�� !"#TOMã^ãéLRsp_�� !"#$%&'

IDE Activity LED

IDELED

+
(IDE Signal)
(+5V)
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NOKNOKNOKNOKNOK�� !"�� !"�� !"�� !"�� !"=fêa^==fêa^==fêa^==fêa^==fêa^=�� !�� !�� !�� !�� !=ER=éáåëF=ER=éáåëF=ER=éáåëF=ER=éáåëF=ER=éáåëF
fêa^=�� !"#$%&'()*+,-. /'0123!"456
�� !"#$%&=fêa^�� !"#$%&'()*=`ljO=�� !
�� !"#$%&$'()*+,- *+.$/01234567
�� !"#$%&'()*

NPKNPKNPKNPKNPK^qu=^qu=^qu=^qu=^qu=�� !"#�� !"#�� !"#�� !"#�� !"#=EOMJéáå==EOMJéáå==EOMJéáå==EOMJéáå==EOMJéáå=�� !"�� !"�� !"�� !"�� !"FFFFF
��=^qu=�� !"#$%&'()*+,-./0&1# 2345
�� !"#$%&'()*+,-./012&3456789:;
�� !"#$%

�� �� �� �� �� �� =^qu=�� !"#$%&'=Rsp_=�� !"#$%&'
��= NM=�� !"#$%&'(")*+,-./01&23456
�� !"

Infrared Module Connector

NC

IRTXIRRX+5V

Ground

Front View

+5VIRTX

IRRX
NCGround

Back View
s

For the infrared feature to be available,
you must connect the optional infrared
(IrDA) module to the motherboard

ATX Power Connector

+3.3 Volts
-12.0 Volts
Ground
Power Supply On
Ground
Ground
Ground
-5.0 Volts
+5.0 Volts
+5.0 Volts

Power Good

+12.0 Volts

+3.3 Volts
+3.3 Volts

Ground
+5.0 Volts

Ground
5.0 Volts
Ground

+5V Standby
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�� !"#$%&'( )*+&,-./01234567.89
�� !"#$%&'()*+,

NRKNRKNRKNRKNRK�� !"#�� !"#�� !"#�� !"#�� !"#=EO=EO=EO=EO=EO=====éáåëFéáåëFéáåëFéáåëFéáåëF
�� !"#$%&'()*+ ,-.)/)*,0"#12345
�� !"#$%&'()*+,-./0.#123456789:
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�� !"=_flp=�� !"#$%&'()*+�,-./012345
�=mêÉëë=xbkqboz=Ñçê=ÇÉí~áämêÉëë=xbkqboz=Ñçê=ÇÉí~áämêÉëë=xbkqboz=Ñçê=ÇÉí~áämêÉëë=xbkqboz=Ñçê=ÇÉí~áämêÉëë=xbkqboz=Ñçê=ÇÉí~áä=�� !"#$%&'()*�+,-./
�� !"#$�%=�� !�" =�� !" !#$%&'(=�båJ
íÉê�=�� !"#$%&'(=�bp`�=�� !"#

�� !"#$%&'()*=�bp`�=�� !=ajf=�� !"#$%&
�� !"#$%&'()*+,-./0 123��4567=�v��
�� !"#$%&'= ajf=�� !"#$=�k�=�� !"#$%&
�� !"#$%&'()*+,-./01=�bp`�=�� !"#$%
�� !"#

�� �� �� �� �� =====�� !"#$%&'(#)*+GGG=_flp=^ìíç=aÉíÉÅí=GGGGGG=_flp=^ìíç=aÉíÉÅí=GGGGGG=_flp=^ìíç=aÉíÉÅí=GGGGGG=_flp=^ìíç=aÉíÉÅí=GGGGGG=_flp=^ìíç=aÉíÉÅí=GGG�� 
�� !"#$%&'(=_flp=�� !"#$%&'()*+,-./"
�� !"#$%&GGG=rëÉê=jçÇáÑáÉÇ=GGGGGG=rëÉê=jçÇáÑáÉÇ=GGGGGG=rëÉê=jçÇáÑáÉÇ=GGGGGG=rëÉê=jçÇáÑáÉÇ=GGGGGG=rëÉê=jçÇáÑáÉÇ=GGG�� !"#$%&'()*
�� !"#$%
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xp~îÉ=jfcazxp~îÉ=jfcazxp~îÉ=jfcazxp~îÉ=jfcazxp~îÉ=jfcaz

��=p~îÉ=jfca=�� !"#$%&'(=jfca=�� !"#$%&'()
�� !"#$%&'(��)"*+,�-./'0123456#$7
�� !"#$%&=�bp`�� !"#=_~Ç=cáäÉ=k~ãÉ_~Ç=cáäÉ=k~ãÉ_~Ç=cáäÉ=k~ãÉ_~Ç=cáäÉ=k~ãÉ_~Ç=cáäÉ=k~ãÉ=�� !"#

xiç~Ç=jfcazxiç~Ç=jfcazxiç~Ç=jfcazxiç~Ç=jfcazxiç~Ç=jfcaz

�� �!"#$%&'()*+,= ajf=�� !"#$%&'()*+
�� !"=Qh_=�� !"#=_flp=�=jfca=�� !"#$

xiç~Ç=_flp=aÉÑ~ìäíëzxiç~Ç=_flp=aÉÑ~ìäíëzxiç~Ç=_flp=aÉÑ~ìäíëzxiç~Ç=_flp=aÉÑ~ìäíëzxiç~Ç=_flp=aÉÑ~ìäíëz

�� !"#$%&'()*+=jfca=�� =_flp=�� !"#$%&'
�� !"#$%&'()
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sfK==sfK==sfK==sfK==sfK==����������=m`f=p`pf==m`f=p`pf==m`f=p`pf==m`f=p`pf==m`f=p`pf=�� �� �� �� �� 

�� !"#$%&'()*+,-./01234567%= _flp= ��
�� !"#$=póãÄáçëp`pf=_flp=�� !"#$%&'=póãÄáçë=p`pf
_flp=�� !"#$ !%&'=m`fJp`OMMLp`USM=p`pf=�� !"#$%
�� !"#$%&'()*+,-.=c~ëí=p`pfJO=L=räíê~Jc~ëí=p`pfJO
�� !"#

�� !=p`pf=�� !"#$%&'()*+,-.=p`pf=�� !"#
�� !"#$%&=póãÄáçë=p`pf=_flp�� !"#$%&'()*� 
��=p`pf=�� !"#$%&'()*+=alp�táåÇçïë�lpLO=�� !
�� !"#$%&'()*+,-./012=m`fJp`OMM=L=p`USM=�� 
�� !"#$%&'()*+,-./01 2345678= p`pf= �
�� !"#$=alp�táåÇçïë�lpLO=�� !"#$=táåÇçïë=kq�kÉíï~êÉ
�� !"#$%&'(&')*+,-./0123= p`pf= �� !"
p`pf=_flp=�� !"#$%&'()*+,#=p`l=rkfu=�=p`pf=�� 
�� !"#�$%&'()*�+,-./012345#�6$%7)
�� !"#$%&'=táåÇçïë=VR=�� =p`pf=�� !"#$%&'&
�=táåÇçïë=�� !"#$%&'()*+,+-./"=táåÇçïë=VR=��
��m`fJp`OMM=L=p`USM=�� !"#$%&'

��=p`pf=�� !"#$%&'()*+,-. !/"012=�êÉ~ÇãÉKíñí
�=êÉ~ÇKãÉ��� !"#$%&'()*+,-./01�#23456

����������=m`fJp`OMM=C=m`fJp`USM=p`pf==m`fJp`OMM=C=m`fJp`USM=p`pf==m`fJp`OMM=C=m`fJp`USM=p`pf==m`fJp`OMM=C=m`fJp`USM=p`pf==m`fJp`OMM=C=m`fJp`USM=p`pf=�� �� �� �� �� 
��=m`fJp`OMM=L=m`fJp`USM=p`pf=�� !"#$%&'$=p`pf=�� 
�� �� !"#$%&'()*+,=m`fJp`OMM=L=p`USM=�� ��
��

póãÄáçë=p`pf=_flp=póãÄáçë=p`pf=_flp=póãÄáçë=p`pf=_flp=póãÄáçë=p`pf=_flp=póãÄáçë=p`pf=_flp=�� !"�� !"�� !"�� !"�� !"

m`fJp`OMM=p`pf=m`fJp`OMM=p`pf=m`fJp`OMM=p`pf=m`fJp`OMM=p`pf=m`fJp`OMM=p`pf=�� �� �� �� �� m`fJp`USM=p`pf=m`fJp`USM=p`pf=m`fJp`USM=p`pf=m`fJp`USM=p`pf=m`fJp`USM=p`pf=�� �� �� �� �� 

s
f
K
=
p
`
p
f
=

s
f
K
=
p
`
p
f
=

s
f
K
=
p
`
p
f
=

s
f
K
=
p
`
p
f
=

s
f
K
=
p
`
p
f
=
�
�
 

�
�
 

�
�
 

�
�
 

�
�
 

E
p
`
p
f
=
_
f
l
p
F



PB ����������=mOiVT^==mOiVT^==mOiVT^==mOiVT^==mOiVT^=�� !"#$�� !"#$�� !"#$�� !"#$�� !"#$

s
f
K
=
p
`
p
f
=

s
f
K
=
p
`
p
f
=

s
f
K
=
p
`
p
f
=

s
f
K
=
p
`
p
f
=

s
f
K
=
p
`
p
f
=
�
�
 

�
�
 

�
�
 

�
�
 

�
�
 

E�
�

F

sfK==sfK==sfK==sfK==sfK==����������=m`f=p`pf==m`f=p`pf==m`f=p`pf==m`f=p`pf==m`f=p`pf=�� �� �� �� �� 

�� !�� !�� !�� !�� !=m`fJp`OMM=L=p`USM==m`fJp`OMM=L=p`USM==m`fJp`OMM=L=p`USM==m`fJp`OMM=L=p`USM==m`fJp`OMM=L=p`USM=�� �� �� �� �� 
m`fJp`OMM=�� !"=gìãéÉê�� !"#$%=m`f=�� !"#$%&'
�� !"#$%&'()*+,-./01234=m`fJp`USM=�� !"
�=àìãéÉê=�� !"#$%&'()*+,-./01234

����������=m`f==m`f==m`f==m`f==m`f=�� !�� !�� !�� !�� !
�=m`fJp`OMM=�� =gmN�gmO=��=gìãéÉê�� !=gìãéÉê=�� !"
m`f=�� !"#$%&=gìãéÉê=�� !"#$%=fkq=^�_�`�a=��
�� !"�#$%&'(=m`fJp`OMM==�� !"#$%=fkq=^=�� !
�� !"#$%&'()*+,=fkq=^=�� !"#$%&'()*+
�� !"#$=m`fJp`OMM=�� !"#$%&'()*+,-./)*0
�� !"#$%&'()*+,-./ 012

JP
 1

JP
 2

INT A (Def)

1
2
3

Interrupt Settings (A, B, C, or D)

JP
 1

JP
 2

INT B

1
2
3

JP
 1

JP
 2

INT C

1
2
3

JP
 1

JP
 2

INT D

1
2
3

p`pf=p`pf=p`pf=p`pf=p`pf=�� !"#$%&'�� !"#$%&'�� !"#$%&'�� !"#$%&'�� !"#$%&'

�� !"=p`pf=�� !"#$%&'()*+(),-*.+,/0*
�� !"#$�%&"m`fJp`OMM=�� !"#�$%&'()*=RM=�
�� != OñOR=�� !"#$%&'()*#+,-./01234�
�� !"#$%&'()*=p`pfJO=�� !""#$

��=p`pf=�� !"#$%&'()*+,-. /01-2345%6
�� !"#$%&'()*+,$-.$=p`pf=�� !"#$%&'�
�� !"#$%"&'()*#�!"+,-./01"2-34567
p`pf=�� !"#$%&
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sfK==sfK==sfK==sfK==sfK==����������=m`f=p`pf==m`f=p`pf==m`f=p`pf==m`f=p`pf==m`f=p`pf=�� �� �� �� �� 

�� !�� !�� !�� !�� !=m`fJp`USM==m`fJp`USM==m`fJp`USM==m`fJp`USM==m`fJp`USM=�� !�� !�� !�� !�� !
�� !=p`pf=�� !"#=m`fJp`USM=�� �� �� !"#$%&
�� !"#$%&'()*+,-./0*=p`pf=�� !"#$%&'
�� !�"#$%!&'()*+,-.$�/*0=p`pf=�� !"#
�� !"#$%

�� póãÄáçë=içÖáÅ=p`pf=�� !"#$%&'()*+�,-#$.
�� !"#$%&'(=p`pf=�� �� !"#=p`pf=�� !"#$
�� !"#$%&'()*+,)-./01/2345"6789)-
�� !"#$%=�`íêäH^�=�� !"#$%&'()*+,-.=p`pf
�� !"#$

�� !�� !�� !�� !�� !=m`fJp`OMM==m`fJp`OMM==m`fJp`OMM==m`fJp`OMM==m`fJp`OMM=�� !�� !�� !�� !�� !
m`fJp`OMM=�� �� !=gmR=�=gìãéÉê�� !"=gìãéÉê=�� !"
�� !"=m`fJp`OMM=�� !"#$%&'()*+,-./

Terminator Setting (Terminated / Not Terminated)

JP
 5

Terminated (Default) Not Terminated

JP
 5

�� !"#$%&'()*+,-./0123456789%:;<=
�� !"��#=m`fJp`OMM=�� !"�=p`pf=�� !"#$%&'(
�� !"#$%&'()*$+=m`fJp`OMM=�� !"#$=p`pf=�� 
�� !"#$%&'()* +,!-./=m`fJp`OMM=�� !"#$
�� !"#$%&'()�*+�,-./0�123)�*+45�6
��=p`pf=�� !"#$%&

�� !"#=m`fJp`OMM=�� ! "#$%&'()*+,-./$'0
�� !"#$%&' (&)*+,=m`fJp`OMM=�� �� !"#$%
�� 

�� !"#$%&'()*'+,-�./0�=p`pf=�� !"#$%
�� !"m`fJp`OMM=�� �� !"#$%&'()*+,-./01
�� !"#$%&'()*=p`pf=�� !"#$
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sfK==sfK==sfK==sfK==sfK==����������=m`f=p`pf==m`f=p`pf==m`f=p`pf==m`f=p`pf==m`f=p`pf=�� �� �� �� �� 

Termination Required
(End Device)

SCSI Device 3 SCSI Device 4

SCSI Device 2 SCSI Device 1

Termination Required
(End Device)

No Termination Required
(JP5 Short)

SCSI Device 1 SCSI Device 2

Termination Required
(End Device)Termination Required

(JP5 Open)

p`pf=p`pf=p`pf=p`pf=p`pf=�� !�� !�� !�� !�� !

��=p`pf=�� !"#$%&'()#*)+,-.!/012&345
�=p`pf=p`pf=p`pf=p`pf=p`pf=�� !�� !�� !�� !�� !��=m`fJp`OMM=L=p`USM=�� !"#$%&'=p`pf=�
�� !"#=p`pf=�� �� !"#$=p`pf=�� !"#$=p`pf=�
�� !"#=p`pf=�� !"��#$%&'() *+,-.=M=�=T
�� !"#$%&'(=m`fJp`OMM=�� �� ! "#$=T�� !
�� !"=p`pf=�� !"#$%&=MJS�

�� !"#$%&'()*+,-./01=p`pf=�� !"#$!" 
�� !"#$%&'=gìãéÉê=�� !"#$%&

p`pf=fa=p`pf=fa=p`pf=fa=p`pf=fa=p`pf=fa=�� �� �� �� �� 
��=m`fJp`OMM=L=p`USM=p`pf=�� ��=UÄáí=ëáåÖäÉJÅÜ~ååÉä=p`pf=��
�� !=fa=T=�� !"#$%&fa=M=�� !"#$%&'
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sffK=sffK=sffK=sffK=sffK=����������=m`f==m`f==m`f==m`f==m`f=�� �� �� �� �� 

����������=m`fJiNMN==m`fJiNMN==m`fJiNMN==m`fJiNMN==m`fJiNMN=�� !"#$�� !"#$�� !"#$�� !"#$�� !"#$

LAN Activity
Output Signal

RJ45

LE
D

s

Motherboard type
Wake on LAN
Output Signal

ASUS

Other

Intel
Chipset

�� !"#$%&'(#$= m`fJiNMN=�� !"#= àìãéÉê=�� 
�^prp�� !"#$%&'()*+,-.= m`fJiNMN= �� !"#
àìãéÉê=�� =�líÜÉê�� !"#$=t~âÉ=çå=i^k=EtliF=�� !"#
�� !"#$=tli|`lk=�� !"#$%&'()*+,-./0123
i^k|iba=�� !"#$�%&'()=é~åÉä=�� =i^k|iba�� !"�
�� !"#$%&'()*+,-./0123456789:;
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����������
• �� !"#=fåíÉä=UORRU=�� !"#$E��=NM_^pbJqLNMM_^pbJquF
• �� !"#=t~âÉJlåJi^k=�� !"#
• �� =m`f=�� =OKN=�� 
• ��=j^`=�=mev=ENMLNMMjÄéëF=�� !
• �� =fbbb=UMOKP=NM_^pbJq=�=fbbb=UMOKPì=NMM_^pbJqu=�� !
• �� !"=ogQR=�� !"#=NM_^pbJq=�=NMM_^pbJqu
• ��=PO=��=_ìë=j~ëíÉê=��=L=m`f=oÉîK=OKN
• ��=^`mf=�=^mj=��
• ��=m`f=�� !"#$=NKM=��^`mf=NKM=�� !"#$aÉîáÅÉ

`ä~ëë�� !"#$=NKM=�
• ��=fbbb=UMOKPì=pÉäÑJåÉÖçíá~íáçå=�=NMjÄéëLNMMjÄéë=�� !"#$

• ��=iba=�� !"#$%&'

• �� ! "#mäìÖ=C=mä~ó�� 

�� !�� !�� !�� !�� !
• kÉít~êÉ=laf=kÉít~êÉ=laf=kÉít~êÉ=laf=kÉít~êÉ=laf=kÉít~êÉ=laf=�� !�� !�� !�� !�� !=J==J==J==J==J=kçîÉää=kÉíï~êÉ=PKñ�QKñ�alp�lpLO=`äáÉåí
• kafp=OKMN=kafp=OKMN=kafp=OKMN=kafp=OKMN=kafp=OKMN=�� !�� !�� !�� !�� !=J==J==J==J==J=jáÅêçëçÑí=i^k=j~å~ÖÉê�jáÅêçëçÑí=táåÇçïë

PKNN�f_j=i^k=pÉêîÉê
• kafp=PKMM=kafp=PKMM=kafp=PKMM=kafp=PKMM=kafp=PKMM=�� !�� !�� !�� !�� !=J==J==J==J==J=jáÅêçëçÑí=táåÇçïë=kq�jáÅêçëçÑí=táåÇçïë=VR�

jáÅêçëçÑí=táåÇçïë=PKNN

sffK=sffK=sffK=sffK=sffK=����������=m`f==m`f==m`f==m`f==m`f=�� �� �� �� �� 


