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Read This First

Warnings, Cautions, and Notes
Throughout this manual, there may be blocks of text printed in bold type or in 
italic type.  These blocks are warnings, cautions, and notes, and they are used as 
follows:

NOTE:  A NOTE provides helpful information about using the computer system.

A prerequisite for using this manual to service Dell computer systems is a
basic knowledge of IBM®-compatible PCs and prior training in 
IBM-compatible PC troubleshooting techniques. In addition to information
provided in this manual and the Reference and Installation Guide that came
with the system, Dell provides the Diagnostics and Troubleshooting Guide
for troubleshooting procedures and instructions on using the Dell Diagnostics
to test the computer system.

:$51,1*��$�:$51,1*�LQGLFDWHV�WKH�SRWHQWLDO�IRU�ERGLO\�KDUP�DQG
SURYLGHV�LQVWUXFWLRQV�IRU�KRZ�WR�DYRLG�WKH�SUREOHP�

&$87,21��$�&$87,21�LQGLFDWHV�HLWKHU�SRWHQWLDO�GDPDJH�WR�KDUGZDUH
RU�ORVV�RI�GDWD�DQG�SURYLGHV�LQVWUXFWLRQV�IRU�KRZ�WR�DYRLG�WKH�SUREOHP�
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&KDSWHU��

6\VWHP�2YHUYLHZ
7KH�'HOO��2SWL3OH[��*Q�DQG�*Q���DQG�WKH�'HOO�2SWL3OH[�*Q�DQG�*Q��ZLWK�
(QKDQFHG�0DQDJHDELOLW\��(0���DUH�KLJK�VSHHG��XSJUDGDEOH��H[SDQGDEOH�FRP�
SXWHUV���7KH�QDPH�'HOO�2SWL3OH[�*Q�DQG�*Q��ZLOO�EH�XVHG�WR�UHIHU�WR�ERWK�
YHUVLRQV��XQOHVV�RWKHUZLVH�LQGLFDWHG���7KH\�DUH�DYDLODEOH�LQ�WKUHH�VL]HV��D�ORZ�
SURILOH�GHVNWRS�FRPSXWHU��D�PLGVL]H�GHVNWRS�FRPSXWHU��DQG�D�PLQL�WRZHU�
FRPSXWHU��&KDSWHUV���WKURXJK���DQG�$SSHQGL[�$�FRQWDLQ�LQIRUPDWLRQ�WKDW�
DSSOLHV�WR�DOO�PRGHOV�RI�WKH�'HOO�2SWL3OH[�*Q�DQG�*Q��FRPSXWHUV��&KDSWHUV�������
DQG���DUH�FKDVVLV�VSHFLILF�

7KH�'HOO�2SWL3OH[�*Q�DQG�*Q��FRPSXWHUV�XVH�WKH�,QWHO��3HQWLXP��PLFUR�
SURFHVVRU�ZLWK�00;��WHFKQRORJ\��7KHVH�'HOO�FRPSXWHUV�LQFRUSRUDWH�WKH�
KLJK�SHUIRUPDQFH�3&,�ORFDO�EXV�DV�ZHOO�DV�WKH�,6$�H[SDQVLRQ�EXV��7KHVH�EXVHV�
DUH�EXLOW�LQWR�WKH�V\VWHP�ERDUG��ZKLFK�DOVR�LQWHJUDWHV�WKH�PLFURSURFHVVRU��PHP�
RU\�FRQWUROOHU��KDUG�GLVN�GULYH�FRQWUROOHU��YLGHR�FRQWUROOHU��DQG�RWKHU�HOHPHQWV�RI�
WKH�EDVLF�FRPSXWHU�

7KH�PLFURSURFHVVRU�IRU�WKH�2SWL3OH[�*Q�DQG�*Q��FRPSXWHUV�LV�LQVWDOOHG�LQ�D�
W\SH���=,)�VRFNHW��ZKLFK�DOORZV�WKH�FRPSXWHU�WR�EH�XSJUDGHG�ZKHQ�IDVWHU�
PLFURSURFHVVRUV�EHFRPH�DYDLODEOH�

7KH�3HQWLXP�PLFURSURFHVVRU�FRQWDLQV�D�EXLOW�LQ�FORFN�PXOWLSOLHU�FLUFXLW��ZKLFK�
LQFUHDVHV�WKH�LQWHUQDO�RSHUDWLQJ�IUHTXHQF\�WR�D�PXOWLSOH�RI�WKH�V\VWHP�FORFN�IUH�
TXHQF\��ZKLFK�LV����0+]�

7KH�PLFURSURFHVVRUV�IRU�HDFK�RI�WKHVH�FRPSXWHUV�DQG�WKHLU�RSHUDWLQJ�IUHTXHQ�
FLHV�DUH�DV�IROORZV�

� 'HOO�2SWL3OH[�*Q�DQG�*Q������FRPSXWHUV�¥�����0+]�3HQWLXP�PLFURSUR�
FHVVRU�ZLWK�00;�WHFKQRORJ\

� 'HOO�2SWL3OH[�*Q�DQG�*Q������FRPSXWHUV�¥�����0+]�3HQWLXP�PLFURSUR�
FHVVRU�ZLWK�00;�WHFKQRORJ\

� 'HOO�2SWL3OH[�*Q�DQG�*Q������FRPSXWHUV�¥�����0+]�3HQWLXP�PLFURSUR�
FHVVRU�ZLWK�00;�WHFKQRORJ\
6\VWHP�2YHUYLHZ ���
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6\VWHP�)HDWXUHV�

,Q�DGGLWLRQ�WR�WKH�VWDQGDUG�IHDWXUHV�IRXQG�LQ�D�WUDGLWLRQDO�SHUVRQDO�FRPSXWHU��WKH�
'HOO�2SWL3OH[�*Q�DQG�*Q��FRPSXWHUV�LQFOXGH�WKH�IROORZLQJ�QHZ�DQG�RU�
DGYDQFHG�IHDWXUHV�

� $GYDQFHG�FRPELQDWLRQ�,6$�DQG�3&,�H[SDQVLRQ�VXEV\VWHP

� 3OXJ�DQG�3OD\�,6$�H[SDQVLRQ�FDUG�FDSDELOLW\

� (QKDQFHG�GXDO�LQWHUIDFH�(,'(�VXEV\VWHP

� ,QWHJUDWHG�FDFKH�PHPRU\�FRQWUROOHU�WKDW�VXSSRUWV�����.%�RI�H[WHUQDO�
SLSHOLQHG�EXUVW�FDFKH�PHPRU\

� 0DLQ�V\VWHP�PHPRU\�FRQVLVWLQJ�RI����WR�����0%�RI�KLJK�VSHHG�('2�
',00V

� %XLOW�LQ�69*$�FRQWUROOHU�DWWDFKHG�WR�WKH�3&,�EXV�ZLWK���0%�RI�YLGHR�
PHPRU\

� 2SWLRQDO�LQWHJUDWHG�����RU�����0ESV�(WKHUQHW�1,&

� 2SWLRQDO�1,&�DGDSWHU�SURYLGLQJ�:DNHXS�2Q�/$1�FDSDELOLW\��DYDLODEOH�RQO\�
RQ�WKH�(0�

� ,QWHJUDWHG�8QLYHUVDO�6HULDO�%XV��86%��FRQWUROOHU�ZLWK�WZR�86%�FRPSOLDQW�
FRQQHFWRUV

� 6HOI�0RQLWRULQJ�$QDO\VLV�5HSRUWLQJ�7HFKQRORJ\��60$57��FRPSOLDQW�KDUG�
GLVN�GULYHV�DQG�60$57�VXSSRUW�LQ�WKH�V\VWHP�%,26��ZKLFK�SURYLGHV�
QRWLILFDWLRQ�DW�V\VWHP�VWDUW�XS�LI�D�KDUG�GLVN�GULYH�KDV�EHFRPH�XQUHOLDEOH

� 1HZ�TXLFN�WHVW�IHDWXUH�LQ�WKH�'HOO�'LDJQRVWLFV��IRU�PRUH�LQIRUPDWLRQ�DERXW�
4XLFN�7HVW��VHH�¦5XQQLQJ�WKH�'HOO�'LDJQRVWLFV§�LQ�&KDSWHU ���

$OO�RI�WKHVH�IHDWXUHV�H[FHSW�WKH�QHZ�TXLFN�WHVW�IHDWXUH�DQG�WKH�60$57�VXSSRUW�
DUH�EULHIO\�GHVFULEHG�LQ�WKLV�FKDSWHU��)RU�D�FRPSOHWH�OLVW�RI�V\VWHP�IHDWXUHV��VHH�
¦7HFKQLFDO�6SHFLILFDWLRQV§�IRXQG�ODWHU�LQ�WKLV�FKDSWHU�

:KHQ�IROORZLQJ�WKH�WH[W�LQ�WKLV�PDQXDO��DVVXPH�WKDW�WKH�ORFDWLRQ�RU�GLUHFWLRQ�
UHODWLYH�WR�WKH�FRPSXWHU�LV�DV�VKRZQ�LQ�)LJXUH�����
n+ Systems Service Manual



)LJXUH�������&RPSXWHU�2ULHQWDWLRQ�

ULJKW�

VLGH

OHIW�

VLGH

IURQW

EDFN

OHIW�

VLGH

IURQW

ULJKW�

VLGH

ORZ�SURILOH�FRPSXWHU

PLQL�WRZHU�FRPSXWHU

IURQWEDFN

WRS

ERWWRP

PLGVL]H�FRPSXWHU

EDFN
6\VWHP�2YHUYLHZ ���
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)LJXUH�������)URQW�3DQHO�)HDWXUHV

GLVNHWWH�GULYH�

DFFHVV�LQGLFDWRU
UHVHW�EXWWRQ KDUG�GLVN�GULYH�

DFFHVV�LQGLFDWRU
SRZHU�EXWWRQ SRZHU�LQGLFDWRU

GLVNHWWH�GULYH�

DFFHVV�LQGLFDWRU

UHVHW�EXWWRQ KDUG�GLVN�GULYH�

DFFHVV�LQGLFDWRU
SRZHU�EXWWRQ SRZHU�LQGLFDWRU

PLGVL]H�FRPSXWHU

ORZ�SURILOH�FRPSXWHU

PLQL�WRZHU�FRPSXWHU

SRZHU�LQGLFDWRU

KDUG�GLVN�GULYH�

DFFHVV�LQGLFDWRU

SRZHU�EXWWRQ

UHVHW�EXWWRQ

GLVNHWWH�GULYH�

DFFHVV�LQGLFDWRU

FRYHU�UHOHDVH�EXWWRQ
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QVLRQ�FDUG�

DUG�VORWV����

LVN�GULYH

�GLVN�GULYH�

IDFH�FDEOH

VWHP�ERDUG
)LJXUH�������,QWHUQDO�9LHZ�RI�WKH�/RZ�3URILOH�&RPSXWHU

&$87,21�� 7R� DYRLG� SRVVLEOH� GDWD� RU� ILOH� VWUXFWXUH� FRUUXSWLRQV�� WKH
IURQW�SDQHO�UHVHW�EXWWRQ�VKRXOG�EH�XVHG�RQO\�ZKHQ�WKH�FRPSXWHU�FDQQRW
EH� UHERRWHG� E\� SUHVVLQJ� �&WUO!�$OW!�'HO!�� %HIRUH� \RX� XVH� WKH� UHVHW
EXWWRQ�WR�LQLWLDWH�D�KDUGZDUH�UHVHW��FORVH�DQ\�RSHQ�DSSOLFDWLRQ�SURJUDPV
DQG�ILOHV�LI�SRVVLEOH�

VHULDO�SRUW���

FRQQHFWRU

SRZHU�VXSSO\

YROWDJH�

VHOHFWLRQ�

VZLWFK

$&�SRZHU

UHFHSWDFOH

����LQFK�GLVNHWWH�GULYH

H[SD

FDJH

86%�FRQQHFWRUV����

NH\ERDUG�FRQQHFWRU

YLGHR�FRQQHFWRU

H[SDQVLRQ�F

KDUG�G

RSWLRQDO�V\VWHP�ERDUG�

1,&�FRQQHFWRU��*Q��

KDUG

LQWHU

GLVNHWWH�WDSH�GULYH�

LQWHUIDFH�FDEOH

SDUDOOHO�SRUW�

FRQQHFWRU

PRXVH�FRQQHFWRU

VHULDO�SRUW���FRQQHFWRU

SDGORFN�ULQJ

VHFXULW\�FDEOH�VORW

V\
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SDUDOOHO�SRUW�FRQQHFWRU

SRZHU�VXSSO\

YROWDJH�

VHOHFWLRQ�VZLWFK

$&�SRZHU

UHFHSWDFOH

VHULDO�SRUW���FRQQHFWRU

GLVNHWWH�WDS

SDGORFN�ULQJ

86%�FRQQHF

NH\ERDUG�FRQQHFW

�PRXVH�FRQQHFWR

VHULDO�S
)LJXUH�������,QWHUQDO�9LHZ�RI�WKH�0LGVL]H�&RPSXWHU

GULYH�FDJH

H�GULYH�LQWHUIDFH�FDEOH
KDUG�GLVN�GULYH�

EUDFNHW

KDUG�GLVN�GULYH

LQWHUIDFH�FDEOH

����LQFK�GLVNHWWH�GULYH

H[SDQVLRQ�FDUG�FDJH

H[SDQVLRQ�FDUG�VORWV����

YLGHR�FRQQHFWRU

VHFXULW\�FDEOH�VORW

V\VWHP�ERDUG

RSWLRQDO�V\VWHP�ERDUG�

1,&�FRQQHFWRU��*Q��

WRUV����

RU

U

RUW���FRQQHFWRU
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rd

pansion-card cage

ard-disk drive 
racket

ernal drive bays

d-disk drive 
rface cable
)LJXUH�������,QWHUQDO�9LHZ�RI�WKH�0LQL�7RZHU�&RPSXWHU

$GYDQFHG�([SDQVLRQ�6XEV\VWHP�

7KH�'HOO�2SWL3OH[�*Q�DQG�*Q��FRPSXWHUV�RIIHU�DGYDQFHG�H[SDQVLRQ�VXE�
V\VWHPV�WKDW�FDQ�VXSSRUW�D�PL[WXUH�RI�WUDGLWLRQDO�,6$�H[SDQVLRQ�FDUGV��FDOOHG�
legacy�FDUGV���3OXJ�DQG�3OD\�,6$�H[SDQVLRQ�FDUGV��DQG�3&,�H[SDQVLRQ�FDUGV��7KH�
RSHUDWLQJ�V\VWHP�RU�WKH�,6$�&RQILJXUDWLRQ�8WLOLW\��,&8���LQFOXGHG�ZLWK�WKH�
FRPSXWHU��SURYLGHV�D�PHDQV�RI�DYRLGLQJ�UHVRXUFH�FRQIOLFWV�WKDW�PLJKW�DULVH�IURP�
VXFK�DQ�DUUDQJHPHQW�

127(��)RU�V\VWHPV�UXQQLQJ�WKH�0LFURVRIW��:LQGRZV�����RSHUDWLQJ�V\VWHP��
WKH IXQFWLRQV�SURYLGHG�E\�WKH�,&8�DUH�KDQGOHG�E\�WKH�'HYLFH�0DQDJHU��ZKLFK�
FDQ�EH�DFFHVVHG�E\�GRXEOH�FOLFNLQJ�WKH�6\VWHP�LFRQ�LQ�WKH�&RQWURO�3DQHO��
:LQGRZV ���GRFXPHQWDWLRQ�SURYLGHV�LQVWUXFWLRQV�RQ�XVLQJ�WKH�'HYLFH�0DQDJHU�
WR�PDQDJH�UHVRXUFHV�DQG�UHVROYH�FRQIOLFWV�

$IWHU�DOO�OHJDF\�FDUGV�KDYH�EHHQ�FRQILJXUHG�E\�WKH�RSHUDWLQJ�V\VWHP�RU�ZLWK�WKH�
,&8��WKH�FRPSXWHU�DXWRPDWLFDOO\�DVVLJQV�DQ\�UHTXLUHG�PHPRU\�VSDFH��,54�
OLQHV��DQG�'0$�FKDQQHOV�WR�DQ\�LQVWDOOHG�3OXJ�DQG�3OD\�,6$�H[SDQVLRQ�FDUGV�
DQG�3&,�H[SDQVLRQ�FDUGV�WKH�QH[W�WLPH�WKH�FRPSXWHU�LV�UHERRWHG��&KDSWHU����
¦8VLQJ�WKH�,6$�&RQILJXUDWLRQ�8WLOLW\�§�LQ�WKH�Reference and Installation Guide�
GHVFULEHV�WKH�,&8�DQG�SURYLGHV�LQVWUXFWLRQV�IRU�XVLQJ�LW�WR�FRQILJXUH�WKH�
FRPSXWHU�

power supply

security cable slot

AC power receptacle

parallel port connector

mouse connector

keyboard connector

serial port 1 connector

video connector

padlock ring

system boa

ex

riser board

h
b

int

har
inte

voltage selection switch

serial port 2 connector

RSWLRQDO�V\VWHP�ERDUG�

1,&�FRQQHFWRU��*Q��

USB connectors (2)
6\VWHP�2YHUYLHZ ���
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/RZ�3URILOH�&RPSXWHU©V�([SDQVLRQ�&DUG�6ORWV�

7KH�ORZ�SURILOH�FRPSXWHUV�KDYH�WKUHH�H[SDQVLRQ�FDUG�VORWV��7KH�ULVHU�ERDUG�KDV�
WZR�,6$�H[SDQVLRQ�FDUG�FRQQHFWRUV�DQG�WZR�3&,�H[SDQVLRQ�FDUG�FRQQHFWRUV��
2QH�3&,�H[SDQVLRQ�FDUG�FRQQHFWRU�DQG�RQH�,6$�H[SDQVLRQ�FDUG�FRQQHFWRU�
VKDUH�D�VLQJOH�H[SDQVLRQ�FDUG�VORW��UHVXOWLQJ�LQ�D�WRWDO�RI�WKUHH�H[SDQVLRQ�FDUG�
VORWV��VHH�)LJXUH�������7KH�ORZ�SURILOH�FRPSXWHUV�KDYH�D�SDVVLYH�ULVHU�ERDUG��
ZLWK�QR�3&,�WR�3&,�EULGJH�

)LJXUH�������5LVHU�%RDUG�IRU�WKH�/RZ�3URILOH�&RPSXWHUV

,I�\RX�KDYH�WKH�(0�YHUVLRQ�RI�WKH�ORZ�SURILOH�FRPSXWHU��WKH�ULVHU�ERDUG�IRU�WKH�
FRPSXWHU�LV�GLIIHUHQW��VHH�)LJXUH�������3��LV�WKH�:DNHXS�2Q�/$1�QHWZRUN�FDUG�
FRQQHFWLRQ�RQ�WKH�ULVHU�ERDUG��,I�WKH�/('�LV�RQ��WKH�ULVHU�LV�UHFHLYLQJ�SRZHU��LI�LW�
LV�RII��WKH�ULVHU�LV�QRW�UHFHLYLQJ�SRZHU�

)LJXUH�������(0�5LVHU�%RDUG�IRU�WKH�/RZ�3URILOH�&RPSXWHUV

0LGVL]H�&RPSXWHU©V�([SDQVLRQ�&DUG�6ORWV����

7KH�PLGVL]H�FRPSXWHUV�KDYH�ILYH�H[SDQVLRQ�FDUG�VORWV�DQG�D�SDVVLYH�ULVHU�ERDUG��
ZLWK�QR�3&,�WR�3&,�EULGJH��7KH�FRPSXWHU�KDV�WKUHH�,6$�H[SDQVLRQ�FDUG�FRQ�
QHFWRUV�DQG�WKUHH�3&,�H[SDQVLRQ�FDUG�FRQQHFWRUV��2QH�3&,�H[SDQVLRQ�FDUG�

+'/('�

FRQQHFWRU

,6$�

FRQQHFWRU

,6$�

FRQQHFWRU

3&,�

FRQQHFWRU

3&,�

FRQQHFWRU

ISA2
connector

LED

PCI2
connector

PCI1
connectorHDLED

ISA1
connector

P1
connector
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FRQQHFWRU�DQG�RQH�,6$�H[SDQVLRQ�FDUG�FRQQHFWRU�VKDUH�D�VLQJOH�H[SDQVLRQ�FDUG�
VORW��UHVXOWLQJ�LQ�D�WRWDO�RI�ILYH�H[SDQVLRQ�FDUG�VORWV��VHH�)LJXUH������

)LJXUH�������5LVHU�%RDUG�IRU�WKH�0LGVL]H�&RPSXWHUV

,I�\RX�KDYH�WKH�(0�YHUVLRQ�RI�WKH�PLGVL]H�FRPSXWHU��WKH�ULVHU�ERDUG�IRU�WKH�
FRPSXWHU�LV�GLIIHUHQW��VHH�)LJXUH�������3��LV�WKH�:DNHXS�2Q�/$1�QHWZRUN�FDUG�
FRQQHFWLRQ�RQ�WKH�ULVHU�ERDUG��,I�WKH�/('�LV�RQ��WKH�ULVHU�LV�UHFHLYLQJ�SRZHU��LI�LW�
LV�RII��WKH�ULVHU�LV�QRW�UHFHLYLQJ�SRZHU�

)LJXUH�������(0�5LVHU�%RDUG�IRU�WKH�0LGVL]H�&RPSXWHUV

0LQL�7RZHU�&RPSXWHU©V�([SDQVLRQ�&DUG�6ORWV����

7KH�PLQL�WRZHU�FRPSXWHUV�KDYH�VHYHQ�H[SDQVLRQ�FDUG�VORWV��7KH�ULVHU�ERDUG�KDV�
IRXU�,6$�H[SDQVLRQ�FDUG�FRQQHFWRUV�DQG�ILYH�3&,�H[SDQVLRQ�FDUG�FRQQHFWRUV��

+'/('�

FRQQHFWRU

,6$��

FRQQHFWRU

,6$��

FRQQHFWRU

,6$��

FRQQHFWRU

3&,��

FRQQHFWRU

3&,��

FRQQHFWRU

3&,��

FRQQHFWRU

+'/('�

FRQQHFWRU

,6$��

FRQQHFWRU

,6$��

FRQQHFWRU

,6$��

FRQQHFWRU

3&,��

FRQQHFWRU

3&,��

FRQQHFWRU

3&,��

FRQQHFWRU

3�

FRQQHFWRU

/('
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7ZR�3&,�H[SDQVLRQ�FDUG�FRQQHFWRUV�VKDUH�H[SDQVLRQ�FDUG�VORWV�ZLWK�,6$�FRQ�
QHFWRUV��UHVXOWLQJ�LQ�D�WRWDO�RI�VHYHQ�H[SDQVLRQ�FDUG�VORWV��VHH�)LJXUH��������7KH�
ULVHU�ERDUG�LV�DFWLYH��LQFRUSRUDWLQJ�3&,�WR�3&,�EULGJLQJ�

)LJXUH��������5LVHU�%RDUG�IRU�WKH�0LQL�7RZHU�&RPSXWHUV�

,I�\RX�KDYH�WKH�(0�YHUVLRQ�RI�WKH�PLQLWRZHU�FRPSXWHU��WKH�ULVHU�ERDUG�IRU�WKH�
FRPSXWHU�LV�GLIIHUHQW��VHH�)LJXUH��������3��LV�WKH�:DNHXS�2Q�/$1�QHWZRUN�FDUG�
FRQQHFWLRQ�RQ�WKH�ULVHU�ERDUG��,I�WKH�/('�LV�RQ��WKH�ULVHU�LV�UHFHLYLQJ�SRZHU��LI�LW�
LV�RII��WKH�ULVHU�LV�QRW�UHFHLYLQJ�SRZHU�

)LJXUH��������(0�5LVHU�%RDUG�IRU�WKH�0LQL�7RZHU�&RPSXWHUV

+DUG�'LVN�'ULYH�2SWLRQV

7KH�IROORZLQJ�VXEVHFWLRQV�SURYLGH�VHUYLFH�UHODWHG�LQIRUPDWLRQ�DERXW�KDUG�GLVN�
GULYH�RSWLRQV�LQ�WKH�ORZ�SURILOH��PLGVL]H��DQG�PLQL�WRZHU�FRPSXWHUV�

ISA4

PCI1

PCI5

ISA2

PCI2

PCI3

ISA3

PCI4

ISA1

+'/('�

FRQQHFWRU

ISA4

ISA1

HDLED  
connector

3�

FRQQHFWRU

PCI1

PCI5

ISA2

PCI2

PCI3

ISA3

LED

PCI4
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/RZ�3URILOH�&RPSXWHUV

7KH�KDUG�GLVN�GULYH�DVVHPEO\��FRQVLVWLQJ�RI�WKH�KDUG�GLVN�GULYH�DQG�WKH�KDUG�
GLVN�GULYH�EUDFNHW��LV�ORFDWHG�LQVLGH�WKH�FKDVVLV�DW�WKH�OHIW�IURQW�RI�WKH�FRPSXWHU�
DQG�LV�DWWDFKHG�WR�WKH�ERWWRP�RI�WKH�FKDVVLV��2QH�(,'(���LQFK�KLJK�KDUG�GLVN�
GULYH�FDQ�EH�PRXQWHG�RQ�WKH�KDUG�GLVN�GULYH�EUDFNHW�

0LGVL]H�&RPSXWHUV

7KH�KDUG�GLVN�GULYH�EUDFNHW�LV�ORFDWHG�QH[W�WR�WKH�H[WHUQDOO\�DFFHVVLEOH�GULYH�
ED\V�DW�WKH�IURQW�RI�WKH�FRPSXWHU��7KH�KDUG�GLVN�GULYH�EUDFNHW�FDQ�FRQWDLQ�HLWKHU�
RQH�RU�WZR���LQFK�KLJK�(,'(�KDUG�GLVN�GULYHV��RU�RQH���LQFK�KLJK�(,'(�KDUG�
GLVN�GULYH�DQG�RQH�����LQFK�KLJK�(,'(�KDUG�GLVN�GULYH�

0LQL�7RZHU�&RPSXWHUV

7KH�KDUG�GLVN�GULYH�EUDFNHW�LV�ORFDWHG�EHQHDWK�WKH�H[WHUQDOO\�DFFHVVLEOH�GULYH�
ED\V�DW�WKH�IURQW�RI�WKH�FRPSXWHU��7KH�KDUG�GLVN�GULYH�EUDFNHW�FDQ�FRQWDLQ�HLWKHU�
RQH�RU�WZR���LQFK�KLJK�(,'(�KDUG�GLVN�GULYHV��RU�RQH���LQFK�KLJK�(,'(�KDUG�
GLVN�GULYH�DQG�RQH�����LQFK�KLJK�(,'(�KDUG�GLVN�GULYH�

(QKDQFHG�'XDO�,QWHUIDFH�(,'(�6XEV\VWHP

7KH�(,'(�VXEV\VWHP�SURYLGHV�WZR�PRGH����'0$�EXV�PDVWHUHG�(,'(�LQWHU�
IDFHV��HDFK�RI�ZKLFK�FDQ�VXSSRUW�XS�WR�WZR�(,'(�GHYLFHV��7KH�(,'(�FRQWUROOHU�
DWWDFKHV�WR�WKH�KLJK�VSHHG�3&,�ORFDO�EXV�

7KH�SULPDU\�(,'(�LQWHUIDFH��,'(���VXSSRUWV�XS�WR�WZR�KLJK�SHUIRUPDQFH�(,'(�
GHYLFHV��7KH�FRPSXWHU©V�ERRW�GULYH�VKRXOG�EH�FRQQHFWHG�WR�WKLV�FRQQHFWLRQ��WKH�
SULPDU\�(,'(�LQWHUIDFH��

7KH�VHFRQGDU\�(,'(�LQWHUIDFH��,'(���DOVR�VXSSRUWV�XS�WR�WZR�KLJK�
SHUIRUPDQFH�(,'(�GHYLFHV��W\SLFDOO\�(,'(�WDSH�GULYHV�RU�&'�520�GULYHV�

127(��7KH�H[WHUQDOO\�DFFHVVLEOH�GULYH�ED\V�DW�WKH�IURQW�RI�WKH�FRPSXWHU�DUH�
QRUPDOO\�XVHG�IRU�GLVNHWWH�GULYHV��&'�520�GULYHV��DQG�RU�WDSH�GULYHV��+DUG�
GLVN�GULYHV�VKRXOG�EH�LQVWDOOHG�LQ�WKH�LQWHUQDO�KDUG�GLVN�GULYH�SRVLWLRQV�
GHVFULEHG�LQ�¦+DUG�'LVN�'ULYH�2SWLRQV§�IRXQG�HDUOLHU�LQ�WKLV�FKDSWHU��)RU�
GHWDLOHG�LQIRUPDWLRQ�DERXW�WKH�GDWD�VWRUDJH�VXEV\VWHP��VHH�&KDSWHU����¦,QVWDOO�
LQJ�'ULYHV�§�LQ�WKH�5HIHUHQFH�DQG�,QVWDOODWLRQ�*XLGH�

%XLOW�,Q�9LGHR�&RQWUROOHU���

7KH�YLGHR�VXEV\VWHP�FRQVLVWV�RI�D�KLJK�VSHHG��KLJK�UHVROXWLRQ�6��7ULR�
��9����&����YLGHR�FRQWUROOHU�EXLOW�LQWR�WKH�V\VWHP�ERDUG��%HFDXVH�WKH�YLGHR�
FRQWUROOHU�FRQQHFWV�WR�WKH�3&,�EXV�UDWKHU�WKDQ�WR�WKH�,6$�EXV��FRPPXQLFDWLRQ�
EHWZHHQ�WKH�YLGHR�VXEV\VWHP�DQG�WKH�PLFURSURFHVVRU�LV�PXFK�IDVWHU��7KH�3&,�
EXV�RSHUDWHV�DW�D�IUHTXHQF\�RI����0+]�DV�RSSRVHG�WR�WKH������0+]�RSHUDWLQJ�
IUHTXHQF\�RI�WKH�,6$�EXV�

7KH�EXLOW�LQ�YLGHR�FRQWUROOHU�LQFOXGHV���0%�RI�YLGHR�PHPRU\�EXLOW�LQWR�WKH�V\V�
WHP�ERDUG�
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2SWLRQDO�1,&�

7KH�'HOO�2SWL3OH[�*Q��FRPSXWHUV�KDYH�D�EXLOW�LQ�LQWHJUDWHG��������0ESV�
�&RP��3&,��&����(WKHUQHW�1,&�VXEV\VWHP��7KH�1,&�SURYLGHV�DOO�WKH�IXQF�
WLRQV�RI�D�VHSDUDWH��&RP��&����QHWZRUN�H[SDQVLRQ�FDUG�DQG�VXSSRUWV�WKH�
���%$6(�7;�(WKHUQHW�VWDQGDUGV��&DWHJRU\���ZLULQJ�DQG�FRQQHFWLRQV�PXVW�EH�
XVHG�

7KH�VWDQGDUG�LQWHJUDWHG��&RP��&����1,&�GRHV�QRW�VXSSRUW�WKH�:DNHXS�2Q�
/$1�IHDWXUH��:DNHXS�2Q�/$1�FDSDELOLW\�LV�SURYLGHG�E\�DQ�RSWLRQDO�H[SDQVLRQ�
FDUG�ZLWK�D����9)3�FDEOH�WKDW�FRQQHFWV�WR�WKH�3��FRQQHFWRU�RQ�WKH�ULVHU�ERDUG�

7KH�1,&�VXEV\VWHP�FRQQHFWV�WR�WKH�(WKHUQHW�QHWZRUN�WKURXJK�DQ�5-���FRQQHF�
WRU�RQ�WKH�EDFN�SDQHO�RI�WKH�FRPSXWHU�

)LJXUH��������1,&�&RQQHFWRU�RQ�,�2�3DQHO

7KH�1,&��5-����FRQQHFWRU�DQG�1,&�LQWHUIDFH�FLUFXLWU\�DUH�PRXQWHG�RQ�WKH�V\V�
WHP�ERDUG�DQG�KDYH�WKH�IROORZLQJ�LQGLFDWRUV�

� $�\HOORZ activity indicator�IODVKHV�ZKHQ�WKH�FRPSXWHU�LV�WUDQVPLWWLQJ�RU�
UHFHLYLQJ�QHWZRUN�GDWD��$�KLJK�YROXPH�RI�QHWZRUN�WUDIILF�PD\�PDNH�WKLV�
LQGLFDWRU�DSSHDU�WR�EH�LQ�D�VWHDG\�¦RQ§�VWDWH��

� $�JUHHQ�link integrity indicator�OLJKWV�XS�ZKHQ�D�JRRG�FRQQHFWLRQ�H[LVWV�
EHWZHHQ�WKH�QHWZRUN�DQG�WKH�1,&��:KHQ�WKH�JUHHQ�LQGLFDWRU�LV�RII��WKH�FRP�
SXWHU�LV�QRW�GHWHFWLQJ�D�SK\VLFDO�FRQQHFWLRQ�WR�WKH�QHWZRUN��

&KDSWHU����¦8VLQJ�,QWHJUDWHG�'HYLFHV�§�LQ�WKH�Reference and Installation Guide�
SURYLGHV�LQVWUXFWLRQV�IRU�FRQQHFWLQJ�WKH�FRPSXWHU�WR��DQG�FRQILJXULQJ�LW�IRU��XVH�
RQ�DQ�(WKHUQHW�QHWZRUN�

)ORRU�6WDQG�

7KH�ORZ�SURILOH�DQG�PLGVL]H�FRPSXWHUV�FDQ�EH�XVHG�LQ�D�YHUWLFDO�RULHQWDWLRQ�
XVLQJ�DQ�DYDLODEOH�IORRU�VWDQG��7KH�IORRU�VWDQG�LV�DWWDFKHG�WR�WKH�OHIW�VLGH�RI�WKH�
ORZ�SURILOH�RU�PLGVL]H�FRPSXWHU��7KH�IORRU�VWDQG�LV�SHUPDQHQWO\�DWWDFKHG�WR�WKH�
ERWWRP�RI�WKH�PLQL�WRZHU�FRPSXWHU�

1,&�FRQQHFWRU

OLQN�LQWHJULW\

LQGLFDWRU

ORZ�SURILOH�DQG�

PLGVL]H�FRPSXWHUV

DFWLYLW\

LQGLFDWRU

DFWLYLW\

LQGLFDWRU

OLQN�LQWHJULW\

LQGLFDWRU

PLQL�WRZHU

FRPSXWHU

1,&�FRQQHFWRU
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&RPSXWHU�6HUYLFH

7KH�IROORZLQJ�VXEVHFWLRQV�SURYLGH�VHUYLFH�UHODWHG�LQIRUPDWLRQ�DERXW�WKH�
FRPSXWHU�

&RPSXWHU�3RZHU�6XSSO\�

7KH�ORZ�SURILOH�FRPSXWHUV�KDYH�D�����:�FRPSXWHU�SRZHU�VXSSO\��ZKHUHDV�WKH�
PLGVL]H�DQG�PLQL�WRZHU�FRPSXWHUV�KDYH�D�����:�FRPSXWHU�SRZHU�VXSSO\��%RWK�
FRPSXWHU�SRZHU�VXSSOLHV�FDQ�RSHUDWH�IURP�DQ�$&�SRZHU�VRXUFH�RI���� 9$&�DW�
�� +]�RU�����9$&�DW����+]��7KH�FRPSXWHU�SRZHU�VXSSO\�SURYLGHV�WKH�'&�RSHU�
DWLQJ�YROWDJHV�DQG�FXUUHQWV�OLVWHG�LQ�7DEOH�����

127(��7KH�SRZHU�VXSSO\�SURGXFHV�'&�YROWDJHV�RQO\�XQGHU�LWV�ORDGHG�FRQGL�
WLRQ��7KHUHIRUH��ZKHQ�\RX�PHDVXUH�WKHVH�YROWDJHV��WKH�'&�SRZHU�FRQQHFWRUV�
PXVW�EH�FRQQHFWHG�WR�WKHLU�FRUUHVSRQGLQJ�SRZHU�LQSXW�FRQQHFWRUV�RQ�WKH�V\VWHP�
ERDUG�RU�GULYHV�
�

7DEOH�������'&�9ROWDJH�5DQJHV

9ROWDJH 5DQJH 0D[LPXP�2XWSXW�&XUUHQW

�����9'& ������WR�������9'& �����$1��ORZ�SURILOH�FRPSXWHUV�

�����$1��PLGVL]H�DQG�PLQL�WRZHU�
FRPSXWHUV�

���9'& ������WR�������9'& �����$1��ORZ�SURILOH�FRPSXWHUV�

�����$1��PLGVL]H�DQG�PLQL�WRZHU�
FRPSXWHUV�

����9'& �������WR��������9'& ����$2��ORZ�SURILOH�FRPSXWHUV�

����$2��PLGVL]H�DQG�PLQL�WRZHU�
FRPSXWHUV�

¤���9'& ¤������WR�¤������9'& ����$��ORZ�SURILOH�FRPSXWHUV�
����$��PLGVL]H�DQG�PLQL�WRZHU�
FRPSXWHUV�

¤��9'& ¤�����WR�¤�����9'& ����$��ORZ�SURILOH�FRPSXWHUV�
����$��PLGVL]H�DQG�PLQL�WRZHU�
FRPSXWHUV�

���9)33 ������WR�������9'& ����$

�� 7KH�FRPELQHG�ORDG�RQ�WKH����9'&�DQG������9'&�RXWSXWV�VKRXOG�QRW�H[FHHG�����:�RQ�

WKH�ORZ�SURILOH�FRPSXWHUV�RU�����:�RQ�WKH�PLGVL]H�DQG�PLQL�WRZHU�FRPSXWHUV�

�� :LWKVWDQGV�VXUJHV�RI�XS�WR������$�WR�VXSSRUW�GLVN�VWDUW�XS�RSHUDWLRQV�

�� 9)3��YROWV�IOHD�SRZHU��¥�VRPHWLPHV�FDOOHG�¦VWDQGE\�SRZHU�§
6\VWHP�2YHUYLHZ ����
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3LQ�$VVLJQPHQWV�IRU�WKH�'&�3RZHU�&RQQHFWRUV�

7KH�SRZHU�VXSSO\�RXWSXW�YROWDJHV�FDQ�EH�PHDVXUHG�DW�WKH�EDFN��ZLUH�VLGH��RI�
WKH�FRQQHFWRUV�ZLWKRXW�GLVFRQQHFWLQJ�WKHP��)LJXUHV������WKURXJK������VKRZ�WKH�
ZLUH�VLGH�RI�WKH�FRQQHFWRUV�

� 3LQ����¥�3621��VKRXOG�PHDVXUH�EHWZHHQ����DQG����9'&�H[FHSW�ZKHQ�WKH�SRZHU�EXWWRQ

RQ�WKH�IURQW�SDQHO�LV�SUHVVHG��WDNLQJ�3621��WR�LWV�DFWLYH�ORZ�VWDWH�

� 3LQ����¥�7KHUPDO�IDQ�VSHHG�FRQWURO��7)6&��LV�D�SRZHU�VXSSO\�LQSXW�VLJQDO�XVHG�WR�FRQWURO

WKH�SRZHU�VXSSO\�IDQ�VSHHG�

� 3LQ���¥�3:5*22'�VKRXOG�PHDVXUH�EHWZHHQ����DQG����9'&�ZKHQ�WKH�SRZHU�VXSSO\�LV�

RSHUDWLQJ�WR�LQGLFDWH�WKDW�DOO�SRZHU�VXSSO\�RXWSXW�YROWDJHV�DUH�ZLWKLQ�WKH�UDQJHV�VSHFLILHG�

LQ�7DEOH�����

)LJXUH��������'&�3RZHU�&RQQHFWRU�3�

)LJXUH��������'&�3RZHU�&RQQHFWRUV�3���0LGVL]H�DQG�0LQL�7RZHU���
3���3���3���3���DQG�3�

11

1

3:5*22' 3��RUDQJH�

¤���9'&��EOXH�

����9'&��\HOORZ�

���9)3��SXUSOH�

FRPPRQ��EODFN�

2 3 4 5 6 7 8 9 10

12 13 14 15 16 17 18 19 20

3�

���9'&��UHG�

���9'&��UHG�

���9'&��UHG�

���9'&��UHG�

���9'&��UHG�

���9'&��UHG�

FRPPRQ��EODFN�

FRPPRQ��EODFN�

FRPPRQ��EODFN�

PSON# 1 (grey)

FRPPRQ��EODFN�

FRPPRQ��EODFN�

FRPPRQ��EODFN�

–5 VDC (white)

TFSC2 (brown)

1 2 3 4
���9'&��UHG�

FRPPRQ��EODFN�

FRPPRQ��EODFN�

����9'&��\HOORZ�

1 2 3 4

���9'&��UHG�

FRPPRQ��EODFN�

FRPPRQ��EODFN�

����9'&��\HOORZ�

P2, P3, P5, P6, P9 P4
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)LJXUH��������'&�3RZHU�&RQQHFWRUV�3���/RZ�3URILOH��DQG�3�

'&�3RZHU�'LVWULEXWLRQ

)LJXUHV������WKURXJK������SURYLGH�WKH�IROORZLQJ�LQIRUPDWLRQ�DERXW�'&�SRZHU�
GLVWULEXWLRQ��

� 3RZHU�VXSSO\�FRQQHFWRU�LGHQWLILFDWLRQ

� 3RZHU�FDEOH�FRQQHFWLRQV�IRU�GLVNHWWH��WDSH��&'�520��DQG�KDUG�GLVN�GULYHV

� 3RZHU�GLVWULEXWLRQ�WR�VRFNHWV�DQG�FRQQHFWRUV�RQ�WKH�V\VWHP�ERDUG

)LJXUH��������'&�3RZHU�&DEOHV�IRU�WKH�/RZ�3URILOH�&RPSXWHUV

1 2 3 4
�����9'&��EOXH�ZKLWH�

FRPPRQ��EODFN�

FRPPRQ��EODFN�

5

P2, P7

6

�����9'&��EOXH�ZKLWH�

�����9'&��EOXH�ZKLWH�

FRPPRQ��EODFN�

3�

3�

3�

3�

3�
6\VWHP�2YHUYLHZ ����
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����LQF

GLVNHWWH�G

FRPSX

SRZHU�VX

RSWLRQ

GULYH

LQWHUQ

KDUG�GLVN
)LJXUH��������'&�3RZHU�'LVWULEXWLRQ�IRU�WKH�/RZ�3URILOH�&RPSXWHUV

¤��9'&

IXVHV����

FRUH�9&&������WR������9'&

�����9'&

SRZHU�

PDQDJHPHQW�

ORJLF

57&�
195$0

���9'&

���9'&

���9'&
���9)3

���9'&

¤��9'&

����9'&

¤���9'&

���9'&

3�

�����9'&

3:5*22'

3� 32:(5�

3621�

���9)3

���9'&

����9'&

¤���9'&

3621�

���9)3

���9'&

¤��9'&

����9'&

¤���9'&

3�

���9'&

����9'&

¤���9'&

����9'&

����9'&

¤���9'&

K�

ULYH

WHU

SSO\

NH\ERDUG

FRQWUROOHU

EDWWHU\

���9'&

¤��9'&

,6$��

,6$�

3&,��

3&,�

0,&52352&(6625

3$1(/

.<%'

0286(

',00B$

',00B%

PDLQ�PHPRU\�

VRFNHWV

3�

)$1

5,6(5

DO�

3�

ULVHU�ERDUG

V\VWHP�ERDUG

DO

�GULYH

32:(5�

SURFHVVRU�FRUH�

UHJXODWRU

���9'&
86%

�����9'&

���9)3 3�
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)LJXUH��������'&�3RZHU�&DEOHV�IRU�WKH�0LGVL]H�DQG�0LQL�7RZHU�
&RPSXWHUV�

3�

3�


3�


3�

3�

3�

3�

3�



 6RPH�FRPSXWHUV�KDYH�DQ�DGGLWLRQDO�FRQQHFWRU��3���WKDW�PD\�EH�XVHG�LQVWHDG�RI�3��RU�3��
6\VWHP�2YHUYLHZ ����
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FRPSXWHU

SRZHU�VXSS

����LQFK�

GLVNHWWH�GULY

LQWHUQDO

KDUG�GLVN�GUL

RSWLRQDO�

GULYH

RSWLRQDO�

GULYH

LQWHUQDO

KDUG�GLVN�GUL


 6RPH�FRP
)LJXUH��������'&�3RZHU�'LVWULEXWLRQ�IRU�WKH�0LGVL]H�&RPSXWHUV�

¤���9'&

SRZHU�

PDQDJHPHQW�

ORJLF

�������3�

�����9'&

32:(5�

O\

57&�
195$0

�����9'&

���9'&

���9'&

���9'&

���9'&

���9)3

����9'&

¤���9'&

���9'&

¤��9'&

����9'&

¤���9'&

���9'&

¤��9'&

3621�

���9)3

���9'&

¤��9'&

����9'&

3:5*22'

3621�

���9)3

���9'&

¤��9'&

����9'&

¤���9'&

���9'&

NH\ERDUG

FRQWUROOHU

3�

���9'&

����9'&

¤���9'&

����9'&

H

EDWWHU\

3�

,6$��

WKURXJK

,6$�

3&,��

WKURXJK

3&,�

0,&52352&(6625

3$1(/

.<%'

0286(

',00B$

',00B%

PDLQ�PHPRU\

�����VRFNHWV

3�

)$1

5,6(5

YH

3�

3�


3�


ULVHU�ERDUG

V\VWHP�ERDUG

YH

SURFHVVRU�FRUH�

UHJXODWRU

32:(5�

FRUH�9&&������WR������9'&

86%

�����9'&

SXWHUV�KDYH�DQ�DGGLWLRQDO�FRQQHFWRU��3���WKDW�PD\�EH�XVHG�LQVWHDG�RI�3��RU�3��

IXVHV����

���9)3 3�
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,6$��

WKURXJK

,6$�

3&,��

WKURXJK

3&,�

3�
�

)LJXUH��������'&�3RZHU�'LVWULEXWLRQ�IRU�WKH�0LQL�7RZHU�&RPSXWHUV�

¤���9'&

SRZHU�

PDQDJHPHQW�

ORJLF

�������3�

�����9'&

32:(5�

FRPSXWHU

SRZHU�VXSSO\

57&�

195$0

�����9'&

���9'&

���9'&

���9'&

���9'&

���9)3

����9'&

¤���9'&

���9'&

¤��9'&

����9'&

¤���9'&

���9'&

¤��9'&

3621�

���9)3

���9'&

¤��9'&

����9'&

3:5*22'

3621�

���9)3

���9'&

¤��9'&

����9'&

¤���9'&

���9'&

NH\ERDUG

FRQWUROOHU

3�

���9'&

����9'&

¤���9'&

����9'&

����LQFK�

GLVNHWWH�GULYH

EDWWHU\

3�

0,&52352&(6625

3$1(/

.<%'

0286(

',00B$

',00B%

PDLQ�PHPRU\

�����VRFNHWV

3�

)$1

5,6(5

LQWHUQDO

KDUG�GLVN�GULYH

3�

RSWLRQDO�

GULYH

3�

3�

ULVHU�ERDUG

V\VWHP�ERDUG

RSWLRQDO�

GULYH

LQWHUQDO

KDUG�GLVN�GULYH

SURFHVVRU�FRUH�

UHJXODWRU

32:(5�

FRUH�9&&������WR������9'&

86%

�����9'&

3�
RSWLRQDO�

GULYH

IXVHV����

���9)3
6\VWHP�2YHUYLHZ ����
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ULVHU�ERDUG�

FRQQHFWRU�

�5,6(5�

V\VWHP�

ERDUG�

MXPSHUV

1,&�FRQQHFWRU�

�(1(7���*Q��RQO\�

EDWWHU\�VRFNHW�

�%$77(5<�
6\VWHP�%RDUG�

7KH�VXEVHFWLRQV�WKDW�IROORZ�SURYLGH�VHUYLFH�UHODWHG�LQIRUPDWLRQ�DERXW�WKH�V\V�
WHP�ERDUG�DQG�FRPSRQHQWV��7KH�VDPH�V\VWHP�ERDUG�LV�XVHG�LQ�WKH�ORZ�SURILOH��
PLGVL]H��DQG�PLQL�WRZHU�FRPSXWHUV�

)LJXUH��������6\VWHP�%RDUG�&RPSRQHQWV

SULPDU\�(,'(�

LQWHUIDFH�FRQQHFWRU�

�,'(����SLQ���FRUQHU�

YLGHR�FRQQHFWRU�

�021,725�

GLVNHWWH�WDSH�GULYH�

LQWHUIDFH�FRQQHFWRU�

�'6.7���SLQ���FRUQHU�

VHULDO�SRUW���

FRQQHFWRU

�6(5,$/��

FRQWURO�SDQHO

FRQQHFWRU��3$1(/�

����9�SRZHU�LQSXW�

FRQQHFWRU��32:(5��

NH\ERDUG�PRXVH�

FRQQHFWRUV��VWDFNHG��

�.<%'�0286(�

PDLQ�SRZHU�LQSXW�

FRQQHFWRU��32:(5���

PLFURSURFHVVRU�VRFNHW�

�0,&52352&(6625�

�SLQ���FRUQHU�

',00�VRFNHWV����

�',00B$�

86%�FRQQHFWRUV

�86%�

SDUDOOHO�VHULDO�SRUW��

FRQQHFWRUV��VWDFNHG��

�3$5$//(/�6(5,$/���

VHFRQGDU\�(,'(�

LQWHUIDFH�FRQQHFWRU�

�,'(����SLQ���FRUQHU�
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0DLQ�0HPRU\�

7KH�WZR�',00�VRFNHWV�RQ�WKH�V\VWHP�ERDUG�FDQ�DFFRPPRGDWH�FRPELQDWLRQV�RI�
���������������DQG�����0%�',00V�XS�WR�D�WRWDO�PHPRU\�FDSDFLW\�RI���� 0%��
0DLQ�PHPRU\�FDQ�KDYH�HLWKHU����ELW�QRQSDULW\�',00V�RU����ELW�QRQSDULW\�
('2�',00V��7KH�VWDQGDUG�PDLQ�PHPRU\�LV����0%�RI�KLJK�VSHHG�����QV��QRQ�
SDULW\�PHPRU\��The use of nonparity EDO DIMMs is recommended. For 
optimum performance, install DIMMs in consecutive sockets starting with 
socket DIMM_A.

6HH�&KDSWHU����¦,QVWDOOLQJ�6\VWHP�%RDUG�2SWLRQV�§�LQ�WKH�Reference and 
Installation Guide�IRU�DGGLWLRQDO�PHPRU\�XSJUDGH�LQIRUPDWLRQ�

6\VWHP�%RDUG�-XPSHUV

)LJXUH��������6\VWHP�%RDUG�-XPSHUV

MXPSHUHG XQMXPSHUHG
6\VWHP�2YHUYLHZ ����
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7DEOH�������6\VWHP�%RDUG�-XPSHU�'HVFULSWLRQV

-XPSHU 'HVFULSWLRQ 6HWWLQJV

���
 0LFURSURFHVVRU�
VSHHG�

5HVHUYHG�

���
 0LFURSURFHVVRU�
VSHHG�

,QVWDOO�MXPSHU�LI�WKH�PLFURSURFHVVRU©V�
LQWHUQDO�VSHHG�LV�����0+]��RWKHUZLVH�WKH�
MXPSHU�VKRXOG�QRW�EH�LQVWDOOHG�

���
 0LFURSURFHVVRU�
VSHHG�

,QVWDOO�MXPSHU�LI�WKH�PLFURSURFHVVRU©V�
LQWHUQDO�VSHHG�LV�����0+]��RWKHUZLVH�WKH�
MXPSHU�VKRXOG�QRW�EH�LQVWDOOHG�

���
 0LFURSURFHVVRU�
VSHHG

,QVWDOO�MXPSHU�LI�WKH�PLFURSURFHVVRU©V�
LQWHUQDO�VSHHG�LV�����0+]��RWKHUZLVH�WKH�
MXPSHU�VKRXOG�QRW�EH�LQVWDOOHG�

36:'� 3DVVZRUG�
HQDEOH�RU�
GLVDEOH

,QVWDOO�WR�HQDEOH�WKH�SDVVZRUG�IHDWXUH�

%,26 5HVHUYHG 'R�QRW�LQVWDOO�MXPSHU�


 2QH�VHW�RI�WKH�VSHHG�MXPSHU�SLQV�PXVW�KDYH�D�MXPSHU�SOXJ�LQVWDOOHG��RWKHUZLVH�WKH�

FRPSXWHU�ZLOO�RSHUDWH�DW�DQ�XQGHWHUPLQHG�VSHHG�
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,QWHUUXSW�$VVLJQPHQWV

7DEOH�������,QWHUUXSW�$VVLJQPHQWV

,54�/LQH 8VHG�%\�$YDLODEOH

,54� *HQHUDWHG�E\�V\VWHP�WLPHU�

,54�� *HQHUDWHG�E\�NH\ERDUG�FRQWUROOHU�WR�LQGLFDWH�WKDW�NH\ERDUG©V�RXW�
SXW�EXIIHU�LV�IXOO�

,54�� *HQHUDWHG�LQWHUQDOO\�E\�LQWHUUXSW�FRQWUROOHU�WR�HQDEOH�,54��
WKURXJK�,54���

,54� *HQHUDWHG�E\�VXSHU�,�2�FRQWUROOHU�WR�LQGLFDWH�WKDW�WKH�GHYLFH�FRQ�
QHFWHG�WR�VHULDO�SRUW����&20��RU�&20���UHTXLUHV�VHUYLFH�

,54�� *HQHUDWHG�E\�VXSHU�,�2�FRQWUROOHU�WR�LQGLFDWH�WKDW�WKH�GHYLFH�FRQ�
QHFWHG�WR�VHULDO�SRUW����&20��RU�&20���UHTXLUHV�VHUYLFH�

,54�� $YDLODEOH�IRU�XVH�E\�DQ�H[SDQVLRQ�FDUG�

,54�� *HQHUDWHG�E\�VXSHU�,�2�FRQWUROOHU�WR�LQGLFDWH�WKDW�GLVNHWWH�RU�WDSH�
GULYH�UHTXLUHV�VHUYLFH�

,54�� *HQHUDWHG�E\�VXSHU�,�2�FRQWUROOHU�WR�LQGLFDWH�WKDW�GHYLFH�FRQ�
QHFWHG�WR�SDUDOOHO�SRUW�UHTXLUHV�VHUYLFH��

,54� *HQHUDWHG�E\�NH\ERDUG�FRQWUROOHU�IRU�HDFK�WLFN�RI�57&�

,54�� $YDLODEOH�IRU�XVH�E\�YLGHR�FRQWUROOHU�WR�LQGLFDWH�WKDW�WKH�YLGHR�FLU�
FXLWU\�RU�PRQLWRU�UHTXLUHV�VHUYLFH�

,54�� $YDLODEOH�IRU�XVH�E\�DQ�H[SDQVLRQ�FDUG�

,54��
 $YDLODEOH�IRU�XVH�E\�D�3&,�H[SDQVLRQ�FDUG�

,54��� *HQHUDWHG�E\�NH\ERDUG�FRQWUROOHU�WR�LQGLFDWH�WKDW�PRXVH©V�RXWSXW�
EXIIHU�LV�IXOO�

,54��� *HQHUDWHG�E\�PDWK�FRSURFHVVRU�WR�LQGLFDWH�FRSURFHVVRU�HUURU�

,54��� *HQHUDWHG�E\�GHYLFH�FRQQHFWHG�WR�SULPDU\�(,'(�LQWHUIDFH�WR�
LQGLFDWH�WKDW�GHYLFH�UHTXLUHV�VHUYLFH��,I�WKH�(,'(�FRQWUROOHU�LV�GLV�
DEOHG��WKLV�OLQH�LV�DYDLODEOH�IRU�RWKHU�XVH�

,54�� *HQHUDWHG�E\�GHYLFH�FRQQHFWHG�WR�VHFRQGDU\�(,'(�LQWHUIDFH�WR�
LQGLFDWH�WKDW�GHYLFH�UHTXLUHV�VHUYLFH��,I�WKH�(,'(�FRQWUROOHU�LV�GLV�
DEOHG��WKLV�OLQH�LV�DYDLODEOH�IRU�RWKHU�XVH�


 ,I�DQ�,6$�H[SDQVLRQ�FDUG�LV�FRQILJXUHG�IRU�,54����WKH�3&,�,54�LV�DVVLJQHG�WR�DQRWKHU�

DYDLODEOH�,54�OLQH�
6\VWHP�2YHUYLHZ ����
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'0$�&KDQQHO�$VVLJQPHQWV

7DEOH�������'5(4�/LQH�$VVLJQPHQWV

'5(4�/LQH 8VHG�%\�$YDLODEOH

'5(4� $YDLODEOH

'5(4� $YDLODEOH

'5(4� *HQHUDWHG�E\�VXSHU�,�2�FRQWUROOHU�WR�LQLWLDWH�'0$�F\FOH�IRU�
DWWDFKHG�GLVNHWWH�GULYH

'5(4� $YDLODEOH

'5(4� *HQHUDWHG�E\�EXV�FRQWUROOHU�FKLS�WR�DFWLYDWH�VHFRQG�'0$�
FRQWUROOHU

'5(4� $YDLODEOH

'5(4� $YDLODEOH

'5(4� $YDLODEOH

127(6��7KH�RSWLRQDO�EXLOW�LQ�1,&�DQG�EXLOW�LQ�YLGHR�FRQWUROOHU�DUH�DVVLJQHG�DYDLODEOH�'0$�

FKDQQHOV�DXWRPDWLFDOO\�GXULQJ�V\VWHP�VWDUW�XS��

,I�WKH�SDUDOOHO�SRUW�LV�LQ�(&3�PRGH��LW�XVHV�RQH�RI�WKH�DYDLODEOH�'5(4�OLQHV�
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7HFKQLFDO�6SHFLILFDWLRQV����
]

7DEOH�������7HFKQLFDO�6SHFLILFDWLRQV �

0LFURSURFHVVRU

0LFURSURFHVVRU�W\SH �������������� ,QWHO�3HQWLXP�PLFURSURFHVVRU�ZLWK�00;�
WHFKQRORJ\

0LFURSURFHVVRU�VSHHG ������������ ����������RU�����0+]�IRU�3HQWLXP�PLFUR�
SURFHVVRUV�ZLWK�00;�WHFKQRORJ\

3URFHVVRU�EXV�VSHHG ��������������� ���0+]

,QWHUQDO�FDFKH ������������������������� ���.%�����.%�GDWD�FDFKH�����.%�LQVWUXF�
WLRQ�FDFKH�

0DWK�FRSURFHVVRU ������������������� LQWHUQDO�WR�WKH�PLFURSURFHVVRU

6\VWHP�,QIRUPDWLRQ

6\VWHP�FKLS�VHW ���������������������� ,QWHO����7;�3&,�FKLS�VHW

'DWD�EXV�ZLGWK ����������������������� ���ELWV

$GGUHVV�EXV�ZLGWK������������������ ���ELWV

'0$�FKDQQHOV ����������������������� VHYHQ

,QWHUUXSW�OHYHOV ����������������������� ��

)ODVK�(3520��%,26� ����������� ��0E������.%�

([SDQVLRQ�%XV

%XV�W\SHV�������������������������������� 3&,�DQG�,6$��3&,�EXV�FRPSOLHV�ZLWK�3&,�
VSHFLILFDWLRQ�����

%XV�VSHHGV������������������������������ 3&,�����0+]��,6$�������0+]

3&,�H[SDQVLRQ�FDUG�
FRQQHFWRUV�

/RZ�SURILOH�FRPSXWHUV������ WZR��RQH�3&,�FRQQHFWRU�DQG�RQH�,6$�
FRQQHFWRU�VKDUH�DQ�H[SDQVLRQ�FDUG�VORW�

0LGVL]H�FRPSXWHUV ����������� WKUHH��RQH�3&,�FRQQHFWRU�DQG�RQH�,6$�
FRQQHFWRU�VKDUH�DQ�H[SDQVLRQ�FDUG�VORW�

0LQL�WRZHU�
FRPSXWHUV������������������������� ILYH��WZR�3&,�FRQQHFWRUV�VKDUH�H[SDQVLRQ�

FDUG�VORWV�ZLWK�,6$�FRQQHFWRUV�
6\VWHP�2YHUYLHZ ����
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([SDQVLRQ�%XV��FRQWLQXHG�

,6$�H[SDQVLRQ�FDUG�
FRQQHFWRUV�

/RZ�SURILOH�FRPSXWHUV������ WZR��RQH�,6$�FRQQHFWRU�DQG�RQH�3&,�
FRQQHFWRU�VKDUH�DQ�H[SDQVLRQ�FDUG�VORW�

0LGVL]H�FRPSXWHUV ������������ WKUHH��RQH�,6$�FRQQHFWRU�DQG�RQH�3&,�
FRQQHFWRU�VKDUH�DQ�H[SDQVLRQ�FDUG�VORW�

0LQL�WRZHU�FRPSXWHUV ������� IRXU��WZR�,6$�FRQQHFWRUV�VKDUH�H[SDQVLRQ�
FDUG�VORWV�ZLWK�3&,�FRQQHFWRUV�

1,&

1,& ���������������������������������������� 2SWLRQDOO\�LQWHJUDWHG��&RP�3&,��&����
QHWZRUN�FRQWUROOHU��RSHUDWLQJ�DW����RU�
��� 0ESV

0HPRU\

$UFKLWHFWXUH ��������������������������� ���ELW��QRQSDULW\��RU����ELW��SDULW\��('2��
LQWHUOHDYHG

',00�VRFNHWV ����������������������� WZR��JROG�FRQWDFWV�

',00�FDSDFLWLHV ������������������� ���������������DQG�����0%�('2��SDULW\�RU�
QRQSDULW\

6WDQGDUG�5$0����������������������� ���0%

0D[LPXP�5$0 �������������������� ����0%

&DFKH�PHPRU\����������������������� ����.%�SLSHOLQH�EXUVW�GLUHFW�PDSSHG�ZULWH�
EDFN�65$0

%,26�DGGUHVV ������������������������� )����K

'ULYHV

([WHUQDOO\�DFFHVVLEOH�ED\V�

/RZ�SURILOH�FRPSXWHUV������ RQH������LQFK�ED\�IRU�D�GLVNHWWH�GULYH��WDSH�
GULYH��&'�520�GULYH��RU�DQ\�RWKHU�GHYLFH�
GHVLJQHG�IRU�D������LQFK�ED\��RQH�����LQFK�
ED\�IRU�D�GLVNHWWH�GULYH

0LGVL]H�FRPSXWHUV ���������� WZR������LQFK�ED\V�IRU�GLVNHWWH�GULYHV��WDSH�
GULYHV��&'�520�GULYHV��RU�DQ\�RWKHU�
GHYLFHV�GHVLJQHG�IRU������LQFK�ED\V��RQH�
����LQFK�ED\�IRU�D�GLVNHWWH�GULYH

0LQL�WRZHU�FRPSXWHUV ������� WKUHH������LQFK�ED\V�IRU�GLVNHWWH�GULYHV��WDSH�
GULYHV��&'�520�GULYHV��RU�DQ\�RWKHU�
GHYLFHV�GHVLJQHG�IRU������LQFK�ED\V��RQH�
����LQFK�ED\�IRU�D�GLVNHWWH�GULYH

7DEOH�������7HFKQLFDO�6SHFLILFDWLRQV��FRQWLQXHG��
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'ULYHV��FRQWLQXHG�

,QWHUQDO�KDUG�GLVN�GULYH�ED\V�

/RZ�SURILOH�FRPSXWHUV������ RQH�����LQFK�ED\�IRU�D���LQFK�KLJK�KDUG�GLVN�
GULYH

0LGVL]H�FRPSXWHUV ����������� RQH�����LQFK�ED\�IRU�D���LQFK�KLJK�KDUG�GLVN�
GULYH�
RQH�����LQFK�ED\�IRU�D�����LQFK�KLJK�KDUG�
GLVN�GULYH

0LQL�WRZHU�
FRPSXWHUV������������������������� RQH�����LQFK�ED\�IRU�D���LQFK�KLJK�KDUG�GLVN�

GULYH�
RQH�����LQFK�ED\�IRU�D�����LQFK�KLJK�KDUG�
GLVN�GULYH

9LGHR

9LGHR�W\SH ������������������������������ 6��7ULR���9����&����EXLOW�LQ�69*$�
FRQWUROOHU�DWWDFKHG�WR�WKH�3&,�EXV

9LGHR�PHPRU\������������������������ ��0%

0D[LPXP�YLGHR�

UHVROXWLRQV�������������������������������� �����[������SL[HOV�ZLWK�����FRORUV��QRQ�
LQWHUODFHG�������[�����SL[HOV�ZLWK�
�������FRORUV��QRQLQWHUODFHG

3RUWV

([WHUQDOO\�DFFHVVLEOH�

6HULDO��'7(���������������������� WZR���SLQ�FRQQHFWRUV��������FRPSDWLEOH�

3DUDOOHO ����������������������������� RQH����KROH�FRQQHFWRU��ELGLUHFWLRQDO�

9LGHR �������������������������������� RQH����KROH�FRQQHFWRU

36���VW\OH�NH\ERDUG ��������� ��SLQ�PLQL�',1�FRQQHFWRU

36���FRPSDWLEOH�
PRXVH ������������������������������� ��SLQ�PLQL�',1�FRQQHFWRU

1,&����������������������������������� 5-���FRQQHFWRU��RQ�2SWL3OH[�*Q��PRGHOV�

86%���������������������������������� WZR�86%�FRPSOLDQW�FRQQHFWRUV

� <RX�PD\�QHHG�WR�XVH�WKH�GULYHUV�DQG�XWLOLWLHV�SURYLGHG�ZLWK�\RXU�FRPSXWHU�WR�RSWLPL]H�WKH�

YLGHR�LPDJH�RQ�\RXU�PRQLWRU�

7DEOH�������7HFKQLFDO�6SHFLILFDWLRQV��FRQWLQXHG��
6\VWHP�2YHUYLHZ ����
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3RUWV��FRQWLQXHG�

,QWHUQDOO\�DFFHVVLEOH�

3ULPDU\�(,'(�
KDUG�GLVN�GULYH����������������� RQH����SLQ�FRQQHFWRU�RQ�3&,�ORFDO�EXV

6HFRQGDU\�(,'(�
KDUG�GLVN�GULYH����������������� RQH����SLQ�FRQQHFWRU�RQ�3&,�ORFDO�EXV

'LVNHWWH�GULYH ������������������ ���SLQ�FRQQHFWRU

.H\�&RPELQDWLRQV

�&WUO!�$OW!�'HO!���������������������� UHVWDUWV��UHERRWV��WKH�FRPSXWHU

�&WUO!�$OW!�(QWHU! ������������� VWDUWV�6\VWHP�6HWXS�SURJUDP��GXULQJ�3267�
RQO\�

�&WUO!�$OW!�?! ��������������������� WRJJOHV�PLFURSURFHVVRU�VSHHGV�RQ�����NH\�
NH\ERDUG��LQ�06�'26��UHDO�PRGH�RQO\�

�&WUO!�$OW!��! �������������������� WRJJOHV�PLFURSURFHVVRU�VSHHGV�RQ�����NH\�
NH\ERDUG��LQ�06�'26�UHDO�PRGH�RQO\�

&RQWUROV�DQG�,QGLFDWRUV

5HVHW�FRQWURO�������������������������� SXVK�EXWWRQ

3RZHU�FRQWURO ������������������������ SXVK�EXWWRQ

3RZHU�LQGLFDWRU���������������������� JUHHQ�/('

'LVNHWWH�GULYH�DFFHVV�
LQGLFDWRU��������������������������������� JUHHQ�/('

+DUG�GLVN�GULYH�DFFHVV�
LQGLFDWRU��������������������������������� JUHHQ�/('

/LQN�LQWHJULW\�LQGLFDWRU�
�RQ�1,&�FRQQHFWRU����������������� JUHHQ�/('

$FWLYLW\�LQGLFDWRU�
�RQ�1,&�FRQQHFWRU����������������� \HOORZ�/('

3RZHU

3RZHU�VXSSO\�ZDWWDJH�

/RZ�SURILOH�FRPSXWHUV������ ����:

0LGVL]H�FRPSXWHUV ���������� ����:

0LQL�WRZHU�FRPSXWHUV ������� ����:

7DEOH�������7HFKQLFDO�6SHFLILFDWLRQV��FRQWLQXHG��
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3RZHU��FRQWLQXHG�

3RZHU�VXSSO\�KHDW�
GLVVLSDWLRQ�

/RZ�SURILOH�FRPSXWHUV������ ����%78V��QRPLQDO�

0LGVL]H�FRPSXWHUV ����������� ����%78V��QRPLQDO�

0LQL�WRZHU�
FRPSXWHUV������������������������� ����%78V��QRPLQDO�

3RZHU�VXSSO\�YROWDJH������������� ���WR�����9�DW����+]������WR�����9�DW����+]

%DFNXS�EDWWHU\ ����������������������� ��9�&5�����FRLQ�FHOO

3K\VLFDO�

/RZ�SURILOH�FRPSXWHUV�

+HLJKW������������������������������� �����FP������LQFKHV�

:LGWK�������������������������������� ������FP�������LQFKHV�

'HSWK�������������������������������� ������FP�������LQFKHV�

:HLJKW��PLQLPXP������������ ������NJ�����OE��RU�PRUH��GHSHQGLQJ�RQ�
RSWLRQV�LQVWDOOHG

0LGVL]H�FRPSXWHUV�

+HLJKW������������������������������� �����FP������LQFKHV�

:LGWK�������������������������������� �����FP�������LQFKHV�

'HSWK�������������������������������� �����FP�������LQFKHV�

:HLJKW��PLQLPXP������������ �����NJ�����OE��RU�PRUH��GHSHQGLQJ�RQ�
RSWLRQV�LQVWDOOHG

0LQL�WRZHU�FRPSXWHUV�

+HLJKW������������������������������� �����FP�������LQFKHV�

:LGWK�������������������������������� �����FP������LQFKHV�

'HSWK�������������������������������� �����FP�������LQFKHV�

:HLJKW��PLQLPXP������������ �����NJ�����OE��RU�PRUH��GHSHQGLQJ�RQ�
RSWLRQV�LQVWDOOHG

7DEOH�������7HFKQLFDO�6SHFLILFDWLRQV��FRQWLQXHG��
6\VWHP�2YHUYLHZ ����
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(QYLURQPHQWDO

7HPSHUDWXUH�

2SHUDWLQJ ������������������������� ��° WR���°&�����°�WR���°)�

6WRUDJH����������������������������� ¤��° WR���°&��¤��°�WR����°)�

5HODWLYH�KXPLGLW\ ������������������ ����WR������QRQFRQGHQVLQJ�

0D[LPXP�YLEUDWLRQ�

2SHUDWLQJ ������������������������� �����*�DW���WR�����+]�DW���RFWDYH�PLQ

6WRUDJH����������������������������� ����*�DW���WR�����+]�DW���RFWDYH�PLQ

0D[LPXP�VKRFN�

2SHUDWLQJ ������������������������� OHIW�VLGH��ORZ�SURILOH�DQG�PLGVL]H�FKDVVLV�DUH�
YHUWLFDOO\�RULHQWHG�IRU�WKLV�PHDVXUHPHQW��
DQG�ERWWRP�KDOI�VLQH�SXOVH�ZLWK�D�FKDQJH�LQ�
YHORFLW\�RI����LQFKHV�VHF�������FP�VHF�

6WRUDJH����������������������������� ���*�IDLUHG�VTXDUH�ZDYH�ZLWK�D�YHORFLW\�
FKDQJH�RI�����LQFKHV�VHF������FP�VHF�

$OWLWXGH�

2SHUDWLQJ ������������������������� ¤���WR������P2��¤���WR��������IW�

6WRUDJH����������������������������� ¤���WR��������P��¤���WR��������IW�

� 7KH�PD[LPXP�RSHUDWLQJ�WHPSHUDWXUH�RI����&�����)��LV�IRU�DOWLWXGHV�EHORZ�������P�

������IW���$ERYH�������P�������IW��WKH�PD[LPXP�RSHUDWLQJ�WHPSHUDWXUH�LV�UHGXFHG�

7DEOH�������7HFKQLFDO�6SHFLILFDWLRQV��FRQWLQXHG��
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&KDSWHU��

%DVLF�7URXEOHVKRRWLQJ
TKLV�FKDSWHU�GHVFULEHV�EDVLF�WURXEOHVKRRWLQJ�SURFHGXUHV�WKDW�FDQ�KHOS�\RX�
GLDJQRVH�D�FRPSXWHU�SUREOHP��7KHVH�SURFHGXUHV�FDQ�RIWHQ�UHYHDO�WKH�VRXUFH�RI�D�
SUREOHP�RU�LQGLFDWH�WKH�FRUUHFW�VWDUWLQJ�SRLQW�IRU�WURXEOHVKRRWLQJ�WKH�FRPSXWHU��
$�EULHI�H[SODQDWLRQ�RI�KRZ�WR�ORDG�DQG�VWDUW�WKH�'HOO�'LDJQRVWLFV�LV�ORFDWHG�DW�
WKH�HQG�RI�WKH�FKDSWHU��'HOO�UHFRPPHQGV�WKDW�\RX�SHUIRUP�WKH�IROORZLQJ�SURFH�
GXUHV�LQ�WKH�RUGHU�WKH\�DUH�SUHVHQWHG�LQ�WKLV�FKDSWHU�

,QLWLDO�8VHU�&RQWDFW
:KHQ�\RX�ILUVW�FRQWDFW�D�XVHU�ZKR�KDV�D�SUREOHP��DVN�WKH�XVHU�WR�GHVFULEH�WKH�
SUREOHP�DQG�WKH�FRQGLWLRQV�XQGHU�ZKLFK�LW�RFFXUV��$�YHUEDO�GHVFULSWLRQ�FDQ�
RIWHQ�LQGLFDWH�WKH�FDXVH�RI�D�SUREOHP�RU�LQGLFDWH�WKH�DSSURSULDWH�WURXEOHVKRRWLQJ�
SURFHGXUH�WR�XVH��$IWHU�WKH�XVHU�GHVFULEHV�WKH�SUREOHP��IROORZ�WKHVH�VWHSV�

�� $VN�WKH�XVHU�WR�EDFN�XS�DQ\�GDWD�RQ�WKH�KDUG�GLVN�GULYH�LI�WKH�FRP�
SXWHU©V�FRQGLWLRQ�SHUPLWV�

6HH�¦0DLQWDLQLQJ�WKH�6\VWHP�§�LQ�WKH�RQOLQH�6\VWHP�8VHU©V�*XLGH�IRU�LQIRU�
PDWLRQ�DERXW�EDFNLQJ�XS�GDWD�

�� $VN�WKH�XVHU�WR�WU\�WR�GXSOLFDWH�WKH�SUREOHP�E\�UHSHDWLQJ�WKH�RSHUDWLRQV�
KH�RU�VKH�ZDV�SHUIRUPLQJ�DW�WKH�WLPH�WKH�SUREOHP�RFFXUUHG�

&DQ�WKH�XVHU�GXSOLFDWH�WKH�SUREOHP"

<HV��3URFHHG�WR�VWHS���

1R��3URFHHG�WR�WKH�QH[W�VHFWLRQ��¦([WHUQDO�9LVXDO�,QVSHFWLRQ�§

�� 2EVHUYH�WKH�XVHU�WR�GHWHUPLQH�LI�KH�RU�VKH�LV�PDNLQJ�DQ�HUURU��VXFK�DV�
W\SLQJ�DQ�LQFRUUHFW�NH\�FRPELQDWLRQ�RU�HQWHULQJ�D�FRPPDQG�
LQFRUUHFWO\�

,V�WKH�SUREOHP�D�UHVXOW�RI�XVHU�HUURU"

<HV��,QVWUXFW�WKH�XVHU�LQ�WKH�SURSHU�SURFHGXUH��RU�GLUHFW�KLP�RU�KHU�WR�WKH�
DSSURSULDWH�XVHU�GRFXPHQWDWLRQ�IRU�WKH�FRUUHFW�SURFHGXUH�

1R��3URFHHG�WR�WKH�QH[W�VHFWLRQ��¦([WHUQDO�9LVXDO�,QVSHFWLRQ�§�
%DVLF�7URXEOHVKRRWLQJ ���
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([WHUQDO�9LVXDO�,QVSHFWLRQ

7KH�H[WHUQDO�YLVXDO�LQVSHFWLRQ�FRQVLVWV�RI�D�TXLFN�LQVSHFWLRQ�RI�WKH�H[WHULRU�RI�
WKH�FRPSXWHU��WKH�PRQLWRU��WKH�NH\ERDUG��DQ\�SHULSKHUDOV��DQG�FDEOHV��:KLOH�SHU�
IRUPLQJ�WKH�YLVXDO�LQVSHFWLRQ��PDNH�DQ\�QHFHVVDU\�FRUUHFWLRQV��7R�SHUIRUP�WKH�
H[WHUQDO�YLVXDO�LQVSHFWLRQ��IROORZ�WKHVH�VWHSV�

�� 7XUQ�RII�WKH�FRPSXWHU��WKH�PRQLWRU��DQG�DOO�SHULSKHUDOV�

�� 9HULI\�WKDW�DOO�SRZHU�FDEOHV�DUH�SURSHUO\�FRQQHFWHG�WR�WKH�FRPSXWHU��WKH�
PRQLWRU�DQG�SHULSKHUDOV��DQG�WKHLU�SRZHU�VRXUFHV�

�� 9HULI\�WKDW�WKH�NH\ERDUG�DQG�PRXVH�LQWHUIDFH�FDEOHV�DUH�ILUPO\�
DWWDFKHG�WR�WKH�SURSHU�FRQQHFWRUV�RQ�WKH�EDFN�RI�WKH�FRPSXWHU�

)RU�D�36���FRPSDWLEOH�PRXVH��WKH�NH\ERDUG�DQG�PRXVH�LQWHUIDFH�FDEOH�FRQ�
QHFWRUV�DUH�LGHQWLFDO�H[FHSW�IRU�WKHLU�ODEHOV��,I�QHHGHG��VHH�¦6\VWHP�
)HDWXUHV§�LQ�&KDSWHU���

)RU�D�VHULDO�PRXVH��WKH�PRXVH�LQWHUIDFH�FDEOH�PXVW�EH�ILUPO\�DWWDFKHG�WR�RQH�
RI�WKH�VHULDO�SRUW�FRQQHFWRUV��DQG�LWV�FDSWLYH�VFUHZV�PXVW�EH�VHFXUH�HQRXJK�
WR�HQVXUH�D�ILUP�FRQQHFWLRQ�

�� 9HULI\�WKDW�DQ\�GHYLFHV�DWWDFKHG�WR�WKH�VHULDO�SRUWV��SDUDOOHO�SRUW��DQG�
86%�FRQQHFWRUV�DUH�SURSHUO\�DWWDFKHG�

(DFK�RI�WKH�VHULDO��SDUDOOHO��DQG�86%�LQWHUIDFH�FDEOHV�PXVW�EH�ILUPO\�
DWWDFKHG�WR�DQ�DSSURSULDWH�FRQQHFWRU�RQ�WKH�EDFN�RI�WKH�FRPSXWHU�DV�ZHOO�DV�
WR�WKH�LQWHUIDFH�FRQQHFWRU�RQ�WKH�GHYLFH��7KH�FDSWLYH�VFUHZV�WKDW�VHFXUH�
WKHVH�FRQQHFWRUV�DW�HDFK�HQG�RI�WKH�LQWHUIDFH�FDEOH�PXVW�EH�VHFXUH�HQRXJK�WR�
HQVXUH�D�ILUP�FRQQHFWLRQ�

�� 9HULI\�WKDW�WKH�YLGHR�LQWHUIDFH�FDEOH�LV�ILUPO\�DWWDFKHG�WR�WKH�YLGHR�FRQ�
QHFWRU�RQ�WKH�EDFN�RI�WKH�FRPSXWHU�DQG�WR�WKH�FRQQHFWRU�RQ�WKH�EDFN�RI�
WKH�PRQLWRU�

)RU�SURSHU�PRQLWRU�FRQQHFWLRQV��VHH�WKH�GRFXPHQWDWLRQ�IRU�WKH�PRQLWRU�

�� ,QVSHFW�DOO�H[WHUQDO�PRQLWRU�FRQWUROV�IRU�DQ\�REYLRXV�GDPDJH�RU�
LPSURSHU�VHWWLQJV�

)RU�SURSHU�VHWWLQJV�RI�WKH�PRQLWRU�FRQWUROV��VHH�WKH�GRFXPHQWDWLRQ�IRU�WKH�
PRQLWRU�

�� ,QVSHFW�WKH�NH\ERDUG�WR�HQVXUH�WKDW�QR�NH\V�DUH�VWLFNLQJ�

,I�RQH�RU�PRUH�NH\V�DUH�VWLFNLQJ��LW�PD\�EH�QHFHVVDU\�WR�UHSODFH�WKH�
NH\ERDUG�
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�� ,QVSHFW�WKH�H[WHULRU�RI�WKH�FRPSXWHU��LQFOXGLQJ�DOO�FRQWUROV�DQG�LQGLFD�
WRUV��DQG�DOO�XVHU�DFFHVVLEOH�GDWD�VWRUDJH�GHYLFHV�IRU�DQ\�VLJQV�RI�
SK\VLFDO�GDPDJH�

'RHV�WKH�LQVSHFWLRQ�UHYHDO�DQ\�SUREOHPV"

<HV��5HIHU�WR�WKH�SURFHGXUH�LQ�&KDSWHU����¦5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�
WKH�/RZ�3URILOH�&KDVVLV�§�&KDSWHU����¦5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�
0LGVL]H�&KDVVLV�§�RU�&KDSWHU����¦5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�
0LQL�7RZHU�&KDVVLV�§�DV�DSSURSULDWH�IRU�\RXU�FRPSXWHU�

1R��3URFHHG�WR�WKH�QH[W�VHFWLRQ��¦2EVHUYLQJ�WKH�%RRW�5RXWLQH�§

2EVHUYLQJ�WKH�%RRW�5RXWLQH

$IWHU�\RX�SHUIRUP�DQ�H[WHUQDO�YLVXDO�LQVSHFWLRQ�DV�GHVFULEHG�LQ�WKH�SUHYLRXV�
VHFWLRQ��\RX�VKRXOG�ERRW�WKH�FRPSXWHU�DQG��ZKLOH�WKH�ERRW�URXWLQH�LV�UXQQLQJ��
REVHUYH�WKH�FRPSXWHU�IRU�DQ\�LQGLFDWLRQV�RI�SUREOHPV�

127(6��7R�SUHYHQW�SRVVLEOH�GDPDJH�WR�WKH�RULJLQDO�GLDJQRVWLFV�GLVNHWWH��DOZD\V�
XVH�D�EDFNXS�FRS\�RI�WKH�GLDJQRVWLFV�GLVNHWWH�ZKHQ�VHUYLFLQJ�D�XVHU©V�FRPSXWHU��
'HOO�UHFRPPHQGV�WKDW�XVHUV�PDNH�FRSLHV�RI�WKH�'HOO�'LDJQRVWLFV�'LVNHWWH��)RU�
LQVWUXFWLRQV��VHH�¦%HIRUH�<RX�6WDUW�7HVWLQJ§�LQ�&KDSWHU���RI�WKH�'LDJQRVWLFV�DQG�
7URXEOHVKRRWLQJ�*XLGH�

0RVW�RI�WKH�VWHSV�LQ�WKLV�SURFHGXUH�UHTXLUH�REVHUYDWLRQ�RI�FRPSXWHU�IXQFWLRQV�
DQG�LQGLFDWLRQV��VRPH�RI�ZKLFK�FDQ�RFFXU�VLPXOWDQHRXVO\��,W�PD\�EH�QHFHVVDU\�
WR�UHERRW�WKH�FRPSXWHU�VHYHUDO�WLPHV�LQ�RUGHU�WR�FRPSOHWH�DOO�RI�WKHVH�VWHSV�

7R�REVHUYH�SUREOHP�LQGLFDWLRQV�GXULQJ�WKH�ERRW�URXWLQH��IROORZ�WKHVH�VWHSV�

�� ,QVHUW�WKH�'HOO�'LDJQRVWLFV�'LVNHWWH�LQWR�GULYH�$��7XUQ�RQ�DOO�SHULSKHUDOV�
DQG�WKH�FRPSXWHU��,I�WKH�FRPSXWHU�LV�DOUHDG\�RQ��SUHVV�WKH�UHVHW�EXWWRQ�
RU��&WUO!�$OW!�'HO!�WR�UHERRW�WKH�FRPSXWHU�

�� &KHFN�WKH�SRZHU�VXSSO\�IDQ�

'RHV�WKH�IDQ�UXQ�QRUPDOO\"

<HV��3URFHHG�WR�VWHS���

1R��7URXEOHVKRRW�WKH�FRPSXWHU�SRZHU�VXSSO\�

�� :DWFK�WKH�1XP�/RFN��&DSV�/RFN��DQG�6FUROO�/RFN�LQGLFDWRUV�RQ�WKH�
XSSHU�ULJKW�FRUQHU�RI�WKH�NH\ERDUG��$IWHU�DOO�WKUHH�LQGLFDWRUV�IODVK�
PRPHQWDULO\��WKH�1XP�/RFN�LQGLFDWRU�VKRXOG�OLJKW�XS�DQG�UHPDLQ�RQ�

'R�WKHVH�LQGLFDWRUV�IODVK�RQ�DQG�RII�ZLWKLQ�DSSUR[LPDWHO\����VHFRQGV�DIWHU�
WKH�ERRW�URXWLQH�VWDUWV"

<HV��3URFHHG�WR�VWHS���

1R��7URXEOHVKRRW�WKH�FRPSXWHU�SRZHU�VXSSO\��,I�WKH�WURXEOHVKRRWLQJ�SUR�
FHGXUH�LQGLFDWHV�WKDW�WKH�FRPSXWHU�SRZHU�VXSSO\�LV�RSHUDWLRQDO��WURXEOHVKRRW�
WKH�PHPRU\�VXEV\VWHP�
%DVLF�7URXEOHVKRRWLQJ ���
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�� 'XULQJ�WKH�ERRW�URXWLQH��REVHUYH�WKH�FRPSXWHU�IRU�DQ\�RI�WKH�IROORZLQJ�

� 'LVNHWWH�GULYH�DQG�KDUG�GLVN�GULYH�DFFHVV�LQGLFDWRUV��7KHVH�LQGLFDWRUV�
OLJKW�XS�LQ�UHVSRQVH�WR�GDWD�EHLQJ�WUDQVIHUUHG�WR�RU�IURP�WKH�GULYHV��,I�
HLWKHU�RI�WKHVH�LQGLFDWRUV�IDLOV�WR�OLJKW�XS�GXULQJ�WKH�ERRW�URXWLQH��WURX�
EOHVKRRW�WKH�GLVNHWWH�GULYH�RU�KDUG�GLVN�GULYH�VXEV\VWHP��DV�DSSURSULDWH�

� %HHS�FRGHV��$�EHHS�FRGH�LV�D�VHULHV�RI�EHHSV�WKDW�LQGLFDWHV�DQ�HUURU�FRQ�
GLWLRQ��,I�WKH�FRPSXWHU�HPLWV�D�EHHS�FRGH��VHH�7DEOH�����

127(��7KH�FRPSXWHU�EHHSV�RQFH�GXULQJ�WKH�ERRW�URXWLQH��7KLV�VLQJOH�
EHHS�LV�QRUPDO�DQG�LV�QRW�D�EHHS�FRGH�

� 6\VWHP�HUURU�PHVVDJHV��7KHVH�PHVVDJHV�FDQ�LQGLFDWH�SUREOHPV�RU�SUR�
YLGH�VWDWXV�LQIRUPDWLRQ��,I�D�V\VWHP�HUURU�PHVVDJH�LV�GLVSOD\HG��VHH�
7DEOH�����

�� 2EVHUYH�WKH�PRQLWRU�VFUHHQ�IRU�WKH�'LDJQRVWLFV�0HQX�

'RHV�WKH�'LDJQRVWLFV�0HQX�DSSHDU"

<HV��6HH�¦5XQQLQJ�WKH�'HOO�'LDJQRVWLFV§�IRXQG�ODWHU�LQ�WKLV�FKDSWHU�

1R��3URFHHG�WR�VWHS���

�� ,QVHUW�DQRWKHU�FRS\�RI�WKH�GLDJQRVWLFV�GLVNHWWH�LQWR�WKH�GLVNHWWH�GULYH��
DQG�UHERRW�WKH�FRPSXWHU�

'RHV�WKH�'LDJQRVWLFV�0HQX�DSSHDU"

<HV��6HH�¦5XQQLQJ�WKH�'HOO�'LDJQRVWLFV§�IRXQG�ODWHU�LQ�WKLV�FKDSWHU�

1R��3URFHHG�WR�WKH�QH[W�VHFWLRQ��¦,QWHUQDO�9LVXDO�,QVSHFWLRQ�§

,QWHUQDO�9LVXDO�,QVSHFWLRQ

$�VLPSOH�YLVXDO�LQVSHFWLRQ�RI�D�FRPSXWHU©V�LQWHULRU�KDUGZDUH�FDQ�RIWHQ�OHDG�WR�
WKH�VRXUFH�RI�D�SUREOHP��VXFK�DV�D�ORRVH�H[SDQVLRQ�FDUG��FDEOH�FRQQHFWRU��RU�
PRXQWLQJ�VFUHZ��:KHQ�\RX�SHUIRUP�WKH�YLVXDO�LQVSHFWLRQ��UHIHU�WR�¦6\VWHP�)HD�
WXUHV§�LQ�&KDSWHU���WR�ORFDWH�FRPSRQHQWV�LQ�WKH�LQVSHFWLRQ�SURFHGXUH�

7R�SHUIRUP�WKH�LQWHUQDO�YLVXDO�LQVSHFWLRQ��IROORZ�WKHVH�VWHSV�

�� 7XUQ�RII�WKH�FRPSXWHU��LQFOXGLQJ�DQ\�DWWDFKHG�SHULSKHUDOV��DQG�GLVFRQ�
QHFW�DOO�WKH�$&�SRZHU�FDEOHV�IURP�WKHLU�SRZHU�VRXUFHV�

:HDU�D�ZULVW�JURXQGLQJ�VWUDS��DQG�FOLS�LW�WR�DQ�XQSDLQWHG�PHWDO�VXUIDFH��VXFK�
DV�WKH�SDGORFN�ORRS�RQ�WKH�EDFN�RI�WKH�FKDVVLV��,I�D�ZULVW�JURXQGLQJ�VWUDS�LV�
QRW�DYDLODEOH��WRXFK�DQ�XQSDLQWHG�PHWDO�VXUIDFH�RQ�WKH�EDFN�RI�WKH�FRPSXWHU�
WR�GLVFKDUJH�DQ\�VWDWLF�FKDUJH�IURP�\RXU�ERG\�

&$87,21�� %HIRUH� \RX� SURFHHG� ZLWK� WKH� LQWHUQDO� YLVXDO� LQVSHFWLRQ
GHVFULEHG�LQ�WKLV�VHFWLRQ��HQVXUH�WKDW�WKH�XVHU�KDV�VDYHG�DOO�RSHQ�ILOHV�DQG
H[LWHG�DOO�RSHQ�DSSOLFDWLRQ�SURJUDPV�LI�SRVVLEOH�
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�� 5HPRYH�WKH�FRPSXWHU�FRYHU�

�� 9HULI\�WKDW�DOO�FKLSV��',00V��H[SDQVLRQ�FDUGV��DQG�WKH�ULVHU�ERDUG�DUH�
IXOO\�VHDWHG�LQ�WKHLU�VRFNHWV�RU�FRQQHFWRUV�

7R�HQVXUH�WKDW�WKH�FKLSV�DUH�IXOO\�VHDWHG�LQ�WKHLU�VRFNHWV��SUHVV�ILUPO\�RQ�WKH�
WRS�RI�HDFK�FKLS�

7R�UHVHDW�WKH�PLFURSURFHVVRU��UHPRYH�LW�IURP�LWV�VRFNHW�DQG�UHLQVWDOO�LW�DV�
GHVFULEHG�LQ�¦0LFURSURFHVVRU�+HDW�6LQN�$VVHPEO\§�LQ�&KDSWHU�������RU����DV�
DSSURSULDWH�IRU�\RXU�FRPSXWHU�

7R�UHVHDW�D�',00��UHPRYH�LW�IURP�LWV�VRFNHW�DQG�UHLQVWDOO�LW�DV�GHVFULEHG�LQ�
¦',00V§�LQ�&KDSWHU�������RU����DV�DSSURSULDWH�IRU�\RXU�FRPSXWHU�

,I�\RX�QHHG�WR�UHVHDW�DQ�H[SDQVLRQ�FDUG��UHPRYH�LW�IURP�LWV�FRQQHFWRU�DQG�
UHLQVWDOO�LW�DV�GHVFULEHG�LQ�¦([SDQVLRQ�&DUGV§�LQ�&KDSWHU�������RU����DV�DSSUR�
SULDWH�IRU�\RXU�FRPSXWHU��

,I�\RX�QHHG�WR�UHVHDW�D�ULVHU�ERDUG��UHPRYH�WKH�H[SDQVLRQ�FDUG�FDJH�IURP�LWV�
FRQQHFWRU�DQG�UHLQVWDOO�LW�DV�GHVFULEHG�LQ�¦([SDQVLRQ�&DUGV§�LQ�&KDSWHU�������
RU����DV�DSSURSULDWH�IRU�\RXU�FRPSXWHU��

�� 9HULI\�WKDW�DOO�MXPSHUV�DUH�VHW�FRUUHFWO\�

)RU�LQIRUPDWLRQ�DERXW�WKHVH�MXPSHUV��VHH�¦6\VWHP�%RDUG�-XPSHUV§�LQ�
&KDSWHU���

�� &KHFN�DOO�FDEOH�FRQQHFWRUV�LQVLGH�WKH�FRPSXWHU�WR�YHULI\�WKDW�WKH\�DUH�
ILUPO\�DWWDFKHG�WR�WKHLU�DSSURSULDWH�FRQQHFWRUV�

�� 5HLQVWDOO�WKH�FRPSXWHU�FRYHU�

�� 5HFRQQHFW�WKH�FRPSXWHU�DQG�DQ\�DWWDFKHG�SHULSKHUDOV�WR�WKHLU�SRZHU�
VRXUFHV��DQG�WXUQ�WKHP�RQ�

'RHV�WKH�SUREOHP�DSSHDU�WR�EH�UHVROYHG"�

<HV��1R�IXUWKHU�VWHSV�DUH�QHFHVVDU\�

1R��3URFHHG�WR�WKH�QH[W�VHFWLRQV��¦(OLPLQDWLQJ�5HVRXUFH�&RQIOLFWV�§�¦5XQ�
QLQJ�WKH�'HOO�'LDJQRVWLFV�§�DQG�¦*HWWLQJ�+HOS�§

(OLPLQDWLQJ�5HVRXUFH�&RQIOLFWV

'HYLFHV�ZLWKLQ�WKH�FRPSXWHU�PD\�UHTXLUH�GHGLFDWHG�PHPRU\�VSDFHV��LQWHUUXSW�
OHYHOV��RU�'0$�FKDQQHOV��DOO�RI�ZKLFK�PXVW�EH�DOORFDWHG�GXULQJ�LQVWDOODWLRQ�RI�

:$51,1*��7KH�PLFURSURFHVVRU�FDQ�JHW�H[WUHPHO\�KRW��%H�VXUH�WKH
PLFURSURFHVVRU�KHDW� VLQN� DVVHPEO\� KDV� KDG� VXIILFLHQW� WLPH� WR� FRRO
EHIRUH�\RX�WRXFK�LW�

:KLOH� UHVHDWLQJ� WKH�PLFURSURFHVVRU�KHDW� VLQN�DVVHPEO\�� XVH� D�ZULVW
JURXQGLQJ� VWUDS� RU� PDLQWDLQ� FRQWDFW� ZLWK� D� PHWDO� VXUIDFH� RQ� WKH
FKDVVLV�
%DVLF�7URXEOHVKRRWLQJ ���
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WKH�GHYLFHV��%HFDXVH�GHYLFHV�PD\�EH�LQVWDOOHG�DW�GLIIHUHQW�WLPHV��LW�LV�SRVVLEOH�
WKDW�WKH�VDPH�UHVRXUFH�LV�DVVLJQHG�WR�WZR�RU�PRUH�GHYLFHV�

5HVRXUFH�FRQIOLFWV�FDQ�UHVXOW�LQ�GLVRUGHUO\�RU�HUUDWLF�FRPSXWHU�RSHUDWLRQ�RU�IDLOXUH�
RI�WKH�FRPSXWHU�WR�RSHUDWH�DW�DOO��,I�\RX�VXVSHFW�WKDW�UHVRXUFH�FRQIOLFWV�PLJKW�H[LVW��
FKHFN�WKH�V\VWHP�XVLQJ�WKH�:LQGRZV����'HYLFH�0DQDJHU�RU�WKH�,6$�&RQILJXUD�
WLRQ�8WLOLW\��,&8���DQG�UHDVVLJQ�WKH�UHVRXUFHV�DV�QHFHVVDU\��6HH�¦$GYDQFHG�
([SDQVLRQ�6XEV\VWHP§�LQ�&KDSWHU���IRU�LQIRUPDWLRQ�RQ�WKH�'HYLFH�0DQDJHU�DQG�
WKH�,&8��6HH�¦,QWHUUXSW�$VVLJQPHQWV§�LQ�&KDSWHU���WR�KHOS�LGHQWLI\�SRVVLEOH�FRQ�
IOLFWV��$OVR�UHYLHZ�WKH�GRFXPHQWDWLRQ�SURYLGHG�ZLWK�DQ\�LQVWDOOHG�H[SDQVLRQ�FDUGV�
DQG�RWKHU�GHYLFHV�IRU�DGGLWLRQDO�LQWHUUXSW�LQIRUPDWLRQ�IRU�WKH�VSHFLILF�GHYLFHV�

5XQQLQJ�WKH�'HOO�'LDJQRVWLFV

7KH�'HOO�'LDJQRVWLFV��LQFOXGHG�ZLWK�WKH�FRPSXWHU��FRQWDLQV�WHVWV�WKDW�DLG�LQ�
WURXEOHVKRRWLQJ�DOO�PDMRU�FRPSRQHQWV�RI�WKH�FRPSXWHU�

7R�VWDUW�WKH�GLDJQRVWLFV��WXUQ�RII�WKH�FRPSXWHU��LQVHUW�D�GLDJQRVWLFV�GLVNHWWH�LQWR�
GULYH�$��DQG�WKHQ�WXUQ�RQ�WKH�FRPSXWHU�

6WDUWLQJ�WKH�GLDJQRVWLFV�FDXVHV�WKH�'HOO�ORJR�WR�DSSHDU�RQ�WKH�VFUHHQ��IROORZHG�
E\�D�PHVVDJH�LQGLFDWLQJ�WKDW�WKH�GLDJQRVWLFV�LV�ORDGLQJ��%HIRUH�WKH�GLDJQRVWLFV�
ORDGV��D�SURJUDP�WHVWV�WKH�SRUWLRQ�RI�UDQGRP�DFFHVV�PHPRU\��5$0��UHTXLUHG�
IRU�ORDGLQJ�WKH�GLDJQRVWLFV��,I�D�PDLQ�PHPRU\�HUURU�LV�GHWHFWHG��D�PHVVDJH�
DSSHDUV�RQ�WKH�VFUHHQ�LQGLFDWLQJ�ZKLFK�',00�KDV�IDLOHG�

,I�QR�HUURUV�DUH�IRXQG�LQ�PDLQ�PHPRU\��WKH�GLDJQRVWLFV�ORDGV�DQG�WKH�'LDJQRV�
WLFV�0HQX�DSSHDUV��7KLV�PHQX�OHWV�\RX�FKRRVH�WKH�IROORZLQJ�RSWLRQV�RU�H[LW�WR�
WKH�06�'26�SURPSW�

� 5XQ�4XLFN�7HVWV�¥�5XQV�VHOHFWHG�WHVWV�IURP�DOO�WHVW�JURXSV�WR�TXLFNO\�ORFDWH�
D�IDLOXUH�RU�WR�LQGLFDWH�ZKHUH�IXUWKHU�WHVWLQJ�LV�QHHGHG�WR�LVRODWH�D�IDLOXUH

� 5XQ�$OO�7HVWV�¥�5XQV�DOO�WHVWV�IRU�D�WKRURXJK�WHVW�RI�WKH�FRPSXWHU

� 5XQ�6SHFLILF�7HVWV�¥�7HVWV�D�SDUWLFXODU�DUHD�RU�VXEV\VWHP

*HWWLQJ�+HOS

,I�QRQH�RI�WKH�WURXEOHVKRRWLQJ�SURFHGXUHV�LQ�WKLV�FKDSWHU�RU�WKH�WHVWV�LQ�WKH�'HOO�
'LDJQRVWLFV�UHYHDOV�WKH�VRXUFH�RI�WKH�SUREOHP�RU�OHDGV�WR�WKH�SURSHU�WURXEOH�
VKRRWLQJ�VWHSV�IRU�GHWHUPLQLQJ�WKH�VRXUFH�RI�WKH�SUREOHP��FDOO�'HOO�IRU�WHFKQLFDO�
DVVLVWDQFH��)RU�LQVWUXFWLRQV��VHH�¦*HWWLQJ�+HOS§�LQ�WKH�RQOLQH�6\VWHP�8VHU©V�
*XLGH�

&$87,21�� 7R� SUHYHQW� GDPDJH� WR� WKH� RULJLQDO� GLDJQRVWLFV� GLVNHWWH�
DOZD\V�XVH�D�EDFNXS�FRS\�RI� WKH�GLDJQRVWLFV� GLVNHWWH�ZKHQ� VHUYLFLQJ� D
XVHU©V�FRPSXWHU��'HOO�UHFRPPHQGV�WKDW�XVHUV�PDNH�VHYHUDO�FRSLHV�RI�WKLV
GLVNHWWH�WR�HQVXUH�WKDW�RQH�LV�DOZD\V�DYDLODEOH�
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&KDSWHU��

%HHS�&RGHV�DQG�(UURU�0HVVDJHV
TKLV�FKDSWHU�GHVFULEHV�EHHS�FRGHV�DQG�V\VWHP�HUURU�PHVVDJHV�WKDW�FDQ�RFFXU�
GXULQJ�WKH�3267�RU��LQ�WKH�FDVH�RI�VRPH�IDLOXUHV��GXULQJ�QRUPDO�FRPSXWHU�RSHU�
DWLRQ��7KH�WDEOHV�LQ�WKLV�FKDSWHU�OLVW�IDXOWV�WKDW�FDQ�FDXVH�D�EHHS�FRGH�RU�V\VWHP�
HUURU�PHVVDJH�WR�RFFXU�DQG�WKH�SUREDEOH�FDXVHV�RI�WKH�IDXOW�LQ�HDFK�FDVH�

,I�D�IDXOW\�FRPSXWHU�GRHV�QRW�HPLW�EHHS�FRGHV�RU�GLVSOD\�V\VWHP�HUURU�PHVVDJHV�
WR�LQGLFDWH�D�IDLOXUH��\RX�VKRXOG�XVH�WKH�'HOO�'LDJQRVWLFV�WR�UXQ�WKH�DSSURSULDWH�
WHVWV�WR�KHOS�LVRODWH�WKH�VRXUFH�RI�WKH�SUREOHP��6HH�¦5XQQLQJ�WKH�'HOO�'LDJQRV�
WLFV§�LQ�&KDSWHU���

3267�%HHS�&RGHV

,I�WKH�PRQLWRU�FDQQRW�GLVSOD\�HUURU�PHVVDJHV�GXULQJ�WKH�3267��WKH�FRPSXWHU�
PD\�HPLW�D�VHULHV�RI�EHHSV�WKDW�LGHQWLILHV�WKH�SUREOHP�RU�WKDW�FDQ�KHOS�\RX�LGHQ�
WLI\�D�IDXOW\�FRPSRQHQW�RU�DVVHPEO\��7DEOH�����OLVWV�WKH�EHHS�FRGHV�WKDW�PD\�EH�
JHQHUDWHG�GXULQJ�WKH�3267��0RVW�EHHS�FRGHV�LQGLFDWH�D�IDWDO�HUURU�WKDW�SUHYHQWV�
WKH�FRPSXWHU�IURP�FRPSOHWLQJ�WKH�ERRW�URXWLQH�XQWLO�WKH�LQGLFDWHG�FRQGLWLRQ�LV�
FRUUHFWHG�

:KHQ�WKH�FRPSXWHU�HPLWV�D�EHHS�FRGH��UHFRUG�WKH�FRGH�DQG�WKHQ�ILQG�LW�LQ�
7DEOH������,I�WKH�WDEOH�GRHV�QRW�OHDG�WR�WKH�VRXUFH�RI�WKH�SUREOHP��UXQ�WKH�DSSUR�
SULDWH�WHVWV�LQ�WKH�'HOO�'LDJQRVWLFV�WR�DVVLVW�LQ�WURXEOHVKRRWLQJ�WKH�SUREOHP�
%HHS�&RGHV�DQG�(UURU�0HVVDJHV ���
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7DEOH�������3267�%HHS�&RGHV �

%HHS�&RGH (UURU 3UREDEOH�&DXVHV

��� 0RQLWRU�QRW�GHWHFWHG 'LVFRQQHFWHG�RU�IDXOW\�
PRQLWRU

����� 195$0�ZULWH�UHDG�IDLOXUH 'HIHFWLYH�V\VWHP�ERDUG

����� %,26�FKHFNVXP�IDLOXUH )DXOW\�%,26�RU�GHIHFWLYH�
V\VWHP�ERDUG

�����

�����

�����

3URJUDPPDEOH�LQWHUYDO�WLPHU�
IDLOXUH

'0$�LQLWLDOL]DWLRQ�IDLOXUH

'0$�SDJH�UHJLVWHU�ZULWH�
UHDG�IDLOXUH

'HIHFWLYH�V\VWHP�ERDUG

����� 0DLQ�PHPRU\�UHIUHVK�YHULIL�
FDWLRQ�IDLOXUH

)DXOW\�RU�LPSURSHUO\�VHDWHG�
',00�RU�GHIHFWLYH�V\VWHP�
ERDUG

����� 1R�PHPRU\�LQVWDOOHG 1R�PHPRU\�LQVWDOOHG�RU�IDXOW\�
RU�LPSURSHUO\�VHDWHG�',00

�����

�����

�����

�����

�����
WKURXJK
�����

&KLS�RU�GDWD�OLQH�IDLOXUH�LQ�WKH�
ILUVW����.%�RI�PDLQ�PHPRU\

2GG�HYHQ�ORJLF�IDLOXUH�LQ�WKH�
ILUVW����.%�RI�PDLQ�PHPRU\

$GGUHVV�OLQH�IDLOXUH�LQ�WKH�
ILUVW����.%�RI�PDLQ�PHPRU\

3DULW\�IDLOXUH�LQ�WKH�ILUVW�
���.%�RI�PDLQ�PHPRU\

%LW�IDLOXUH�LQ�WKH�ILUVW����.%�
RI�PDLQ�PHPRU\

)DXOW\�RU�LPSURSHUO\�VHDWHG�
',00

������

�����

�����

�����

6ODYH�'0$�UHJLVWHU�IDLOXUH

0DVWHU�'0$�UHJLVWHU�IDLOXUH

0DVWHU�LQWHUUXSW�PDVN�UHJLV�
WHU�IDLOXUH

6ODYH�LQWHUUXSW�PDVN�UHJLVWHU�
IDLOXUH

'HIHFWLYH�V\VWHP�ERDUG

����� .H\ERDUG�FRQWUROOHU�WHVW�
IDLOXUH

)DXOW\�NH\ERDUG�FRQWUROOHU�
�GHIHFWLYH�V\VWHP�ERDUG�
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������

�����

�����

6FUHHQ�LQLWLDOL]DWLRQ�IDLOXUH

6FUHHQ�UHWUDFH�WHVW�IDLOXUH�

6HDUFK�IRU�YLGHR�520�IDLOXUH

)DXOW\�YLGHR�VXEV\VWHP�
�GHIHFWLYH�V\VWHP�ERDUG�

�����

�����

�����

�����

1R�WLPHU�WLFN

6KXWGRZQ�IDLOXUH

*DWH�$���IDLOXUH

8QH[SHFWHG�LQWHUUXSW�LQ�
SURWHFWHG�PRGH

'HIHFWLYH�V\VWHP�ERDUG

����� 0HPRU\�IDLOXUH�DERYH�
DGGUHVV��))))K

)DXOW\�RU�LPSURSHUO\�VHDWHG�
',00

����� 7LPHU�FKLS�FRXQWHU���IDLOXUH 'HIHFWLYH�V\VWHP�ERDUG

����� 7LPH�RI�GD\�FORFN�VWRSSHG %DG�EDWWHU\�RU�GHIHFWLYH�
V\VWHP�ERDUG

�����

�����

6HULDO�SRUW�WHVW�IDLOXUH

3DUDOOHO�SRUW�WHVW�IDLOXUH

)DXOW\�,�2�FKLS��GHIHFWLYH�
V\VWHP�ERDUG�

����� 0DWK�FRSURFHVVRU�IDLOXUH )DXOW\�PLFURSURFHVVRU�FKLS�RU�
V\VWHP�ERDUG

����� &DFKH�WHVW�IDLOXUH 'HIHFWLYH�PLFURSURFHVVRU�RU�
V\VWHP�ERDUG

7DEOH�������3267�%HHS�&RGHV��FRQWLQXHG��

%HHS�&RGH (UURU 3UREDEOH�&DXVHV
%HHS�&RGHV�DQG�(UURU�0HVVDJHV ���



��� Dell OptiPlex Gn and G
6\VWHP�(UURU�0HVVDJHV

7DEOH�����OLVWV��LQ�DOSKDEHWLFDO�RUGHU��V\VWHP�HUURU�PHVVDJHV�WKDW�FDQ�DSSHDU�RQ�
WKH�PRQLWRU�VFUHHQ��7KHVH�PHVVDJHV�FDQ�KHOS�\RX�ILQG�WKH�VRXUFH�RI�D�SUREOHP��
6RPH�RI�WKHVH�HUURU�PHVVDJHV�LQGLFDWH�IDWDO�HUURUV��:KHQ�D�IDWDO�HUURU�RFFXUV��
WKH�FRPSXWHU�FDQQRW�XVXDOO\�EH�UHERRWHG�XQWLO�DQ�DSSURSULDWH�KDUGZDUH�FKDQJH�
KDV�EHHQ�PDGH��7KH�IROORZLQJ�PHVVDJHV�LQGLFDWH�D�IDWDO�HUURU�

� %DG�HUURU�FRUUHFWLRQ�FRGH��(&&��RQ�GLVN�UHDG

� &RQWUROOHU�KDV�IDLOHG

� 'DWD�HUURU�

� *DWH�$���IDLOXUH

� +DUG�GLVN�FRQWUROOHU�IDLOXUH

� +DUG�GLVN�GULYH�UHDG�IDLOXUH

� +DUG�GLVN�IDLOXUH

� .H\ERDUG�FORFN�OLQH�IDLOXUH

� .H\ERDUG�FRQWUROOHU�IDLOXUH

� .H\ERDUG�GDWD�OLQH�IDLOXUH

� .H\ERDUG�VWXFN�NH\�IDLOXUH

� 1R�WLPHU�WLFN�LQWHUUXSW

� 6KXWGRZQ�IDLOXUH

� 7LPHU�FKLS�FRXQWHU���IDLOHG

� 8QH[SHFWHG�LQWHUUXSW�LQ�SURWHFWHG�PRGH
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7DEOH�������6\VWHP�(UURU�0HVVDJHV

0HVVDJH 'HILQLWLRQ 3UREDEOH�&DXVHV

$GGUHVV�PDUN�

QRW�IRXQG

%,26�IRXQG�IDXOW\�GLVN�
VHFWRU�RU�FRXOG�QRW�ILQG�
SDUWLFXODU�GLVN�VHFWRU�

)DXOW\�GLVNHWWH�WDSH�GULYH�
VXEV\VWHP�RU�KDUG�GLVN�
GULYH�VXEV\VWHP��GHIHF�
WLYH�V\VWHP�ERDUG���

$WWDFKPHQW�

IDLOHG�WR�
UHVSRQG

'LVNHWWH�GULYH�RU�KDUG�
GLVN�GULYH�FRQWUROOHU�
FDQQRW�VHQG�GDWD�WR�
DVVRFLDWHG�GULYH�

)DXOW\�LQWHUIDFH�FDEOH�RU�
FRQQHFWRU�

%DG�FRPPDQG�RU�

ILOH�QDPH

&RPPDQG�HQWHUHG�GRHV�
QRW�H[LVW�RU�LV�QRW�LQ�
SDWKQDPH�VSHFLILHG�

%DG�FRPPDQG�

%DG�HUURU�
FRUUHFWLRQ�

FRGH�(&&��RQ�
GLVN�UHDG

&RQWUROOHU�KDV�
IDLOHG

'LVNHWWH�GULYH�RU�KDUG�
GLVN�GULYH�FRQWUROOHU�
GHWHFWHG�XQFRUUHFWDEOH�
UHDG�HUURU�

+DUG�GLVN�GULYH�RU�
DVVRFLDWHG�FRQWUROOHU�
GHIHFWLYH�

)DXOW\�GLVNHWWH�WDSH�GULYH�
VXEV\VWHP�RU�KDUG�GLVN�
GULYH�VXEV\VWHP��GHIHF�
WLYH�V\VWHP�ERDUG��

'DWD�HUURU &RPSXWHU�UHFHLYHG�XQ�
UHFRYHUDEOH�GDWD�UHDG�
HUURU�IURP�GLVNHWWH�RU�
KDUG�GLVN�GULYH�

)DXOW\�GLVNHWWH��GLVNHWWH�
GULYH��RU�KDUG�GLVN�GULYH�

'HFUHDVLQJ�

DYDLODEOH�
PHPRU\

5HDG�ZULWH�IDLOXUH�
GXULQJ�3267�SUHYHQWV�
FRPSXWHU�IURP�XVLQJ�
DYDLODEOH�PHPRU\�

2QH�RU�PRUH�',00V�
IDXOW\�RU�LPSURSHUO\�
VHDWHG�

'LVNHWWH�GULYH�

��VHHN�IDLOXUH

'LVNHWWH�GULYH�

��VHHN�IDLOXUH

'LVNHWWH�WDSH�GULYH�FRQ�
WUROOHU�FRXOG�QRW�ORFDWH�
VSHFLILF�VHFWRU�RU�WUDFN�

)DXOW\�RU�LPSURSHUO\�
LQVHUWHG�GLVNHWWH��
LQFRUUHFW�FRQILJXUDWLRQ�
VHWWLQJV�LQ�6\VWHP�6HWXS�
SURJUDP��ORRVH�GLVNHWWH�
WDSH�GULYH�LQWHUIDFH�FDEOH��
RU�ORRVH�SRZHU�FDEOH�

'LVNHWWH�UHDG�

IDLOXUH

)DLOXUH�RFFXUUHG�ZKLOH�
FRPSXWHU�DWWHPSWHG�WR�
UHDG�GLVNHWWH�

)DXOW\�GLVNHWWH��IDXOW\�RU�
LPSURSHUO\�FRQQHFWHG�
GLVNHWWH�WDSH�GULYH�LQWHU�
IDFH�FDEOH��RU�ORRVH�SRZHU�
FDEOH�
%HHS�&RGHV�DQG�(UURU�0HVVDJHV ���
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'LVNHWWH�VXE�
V\VWHP�UHVHW�

IDLOHG

&RPSXWHU�FRXOG�QRW�
VXFFHVVIXOO\�LVVXH�UHVHW�
FRPPDQG�WR�GLVNHWWH�
FRQWUROOHU�

)DXOW\�GLVNHWWH�WDSH�GULYH�
FRQWUROOHU��GHIHFWLYH�V\V�
WHP�ERDUG��

'LVNHWWH�ZULWH�
SURWHFWHG

'LVNHWWH�ZULWH�SURWHFW�
IHDWXUH�DFWLYDWHG�

'LVNHWWH�ZULWH�SURWHFWHG�

'ULYH�QRW�

UHDG\

'LVNHWWH�PLVVLQJ�IURP�
RU�LPSURSHUO\�LQVHUWHG�
LQ�GLVNHWWH�GULYH�

'HIHFWLYH��XQIRUPDWWHG��
RU�LPSURSHUO\�LQVHUWHG�
GLVNHWWH�

*DWH�$���IDLO�
XUH

*DWH�$���RI�WKH�
NH\ERDUG�FRQWUROOHU�
PDOIXQFWLRQHG�

)DXOW\�NH\ERDUG�FRQWURO�
OHU��GHIHFWLYH�V\VWHP�
ERDUG��

*HQHUDO�IDLO�
XUH

2SHUDWLQJ�V\VWHP�FDQ�
QRW�H[HFXWH�FRPPDQG�

2SHUDWLQJ�V\VWHP�FRU�
UXSWHG�RU�QRW�LQVWDOOHG�
SURSHUO\�

+DUG�GLVN�

FRQWUROOHU�
IDLOXUH

+DUG�GLVN�
GULYH�UHDG�
IDLOXUH

+DUG�GLVN�
IDLOXUH

+DUG�GLVN�GULYH�IDLOHG�WR�
LQLWLDOL]H�

,QFRUUHFW�FRQILJXUDWLRQ�
VHWWLQJV�LQ�6\VWHP�6HWXS�
SURJUDP��LPSURSHUO\�FRQ�
QHFWHG�KDUG�GLVN�GULYH�
FDEOH��IDXOW\�KDUG�GLVN�
GULYH�FRQWUROOHU�VXE�
V\VWHP��GHIHFWLYH�V\VWHP�
ERDUG���RU�ORRVH�SRZHU�
FDEOH�

,QYDOLG�FRQ�

ILJXUDWLRQ�
LQIRUPDWLRQ���
SOHDVH�UXQ�

6(783�SURJUDP

6\VWHP�6HWXS�SURJUDP�
FRQWDLQV�LQFRUUHFW�
V\VWHP�FRQILJXUDWLRQ�
VHWWLQJV�

,QFRUUHFW�FRQILJXUDWLRQ�
VHWWLQJV�LQ�6\VWHP�6HWXS�
SURJUDP�RU�IDXOW\�EDWWHU\�

.H\ERDUG�FORFN�
OLQH�IDLOXUH

.H\ERDUG�IDLO�
XUH

6\VWHP�FDQQRW�FRPPX�
QLFDWH�ZLWK�NH\ERDUG�

.H\ERDUG�FDEOH�FRQQHF�
WRU�ORRVH�RU�LPSURSHUO\�
FRQQHFWHG��GHIHFWLYH�
NH\ERDUG��RU�GHIHFWLYH�
NH\ERDUG�PRXVH�FRQWURO�
OHU��GHIHFWLYH�V\VWHP�
ERDUG��

.H\ERDUG�
FRQWUROOHU�
IDLOXUH

.H\ERDUG�PRXVH�FRQ�
WUROOHU�IDLOHG�

'HIHFWLYH�NH\ERDUG�
PRXVH�FRQWUROOHU��GHIHF�
WLYH�V\VWHP�ERDUG��

7DEOH�������6\VWHP�(UURU�0HVVDJHV��FRQWLQXHG�

0HVVDJH 'HILQLWLRQ 3UREDEOH�&DXVHV
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.H\ERDUG�GDWD�
OLQH�IDLOXUH

.H\ERDUG�VWXFN�
NH\�IDLOXUH

&RPSXWHU�FDQQRW�
FRPPXQLFDWH�ZLWK�
NH\ERDUG�

.H\ERDUG�FDEOH�FRQQHF�
WRU�ORRVH�RU�LPSURSHUO\�
FRQQHFWHG��GHIHFWLYH�
NH\ERDUG��RU�GHIHFWLYH�
NH\ERDUG�PRXVH�FRQWURO�
OHU��GHIHFWLYH�V\VWHP�
ERDUG��

0HPRU\�DGGUHVV�
OLQH�IDLOXUH�

DW�DGGUHVV��
UHDG�YDOXH�
H[SHFWLQJ�YDOXH

0HPRU\�GDWD�
OLQH�IDLOXUH�DW�

DGGUHVV��UHDG�
YDOXH�H[SHFW�
LQJ�YDOXH

0HPRU\�GRXEOH�
ZRUG�ORJLF�

IDLOXUH�DW�
DGGUHVV��UHDG�
YDOXH�H[SHFW�

LQJ�YDOXH

0HPRU\�RGG�HYHQ�

ORJLF�IDLOXUH�
DW�DGGUHVV��
UHDG�YDOXH�

H[SHFWLQJ�YDOXH

0HPRU\�ZULWH�

UHDG�IDLOXUH�DW�
DGGUHVV��UHDG�
YDOXH�H[SHFW�

LQJ�YDOXH

'XULQJ�PHPRU\�WHVW��
YDOXH�UHDG�DW�address �
ZDV�LQFRUUHFW�

)DXOW\�RU�LPSURSHUO\�
VHDWHG�',00V�RU�GHIHF�
WLYH�V\VWHP�ERDUG�

0HPRU\�DOORFD�
WLRQ�HUURU

6RIWZDUH�LQ�XVH�FRQ�
IOLFWV�ZLWK�RSHUDWLQJ�
V\VWHP��DSSOLFDWLRQ�SUR�
JUDP��RU�XWLOLW\�

)DXOW\�DSSOLFDWLRQ�SUR�
JUDP�RU�XWLOLW\�

0HPRU\�WHVWV�
WHUPLQDWHG�E\�
NH\VWURNH

0HPRU\�WHVW�GLG�QRW�
FRPSOHWH�

3267�PHPRU\�WHVW�WHUPL�
QDWHG�E\�XVHU�SUHVVLQJ�
�6SDFHEDU!�

7DEOH�������6\VWHP�(UURU�0HVVDJHV��FRQWLQXHG�

0HVVDJH 'HILQLWLRQ 3UREDEOH�&DXVHV
%HHS�&RGHV�DQG�(UURU�0HVVDJHV ���
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1R�ERRW�GHYLFH�
DYDLODEOH

&RPSXWHU�GRHV�QRW�UHF�
RJQL]H�GLVNHWWH�GULYH�RU�
KDUG�GLVN�GULYH�IURP�
ZKLFK�LW�LV�WU\LQJ�WR�
ERRW�

)DXOW\�GLVNHWWH��GLVNHWWH�
WDSH�GULYH�VXEV\VWHP��
KDUG�GLVN�GULYH��KDUG�GLVN�
GULYH�VXEV\VWHP��RU�QR�
ERRW�GLVN�LQ�GULYH�$�

1R�ERRW�VHF�

WRU�RQ�
KDUG�GLVN�
GULYH

&RQILJXUDWLRQ�VHWWLQJV�
LQ�6\VWHP�6HWXS�SUR�
JUDP�LQFRUUHFW��RU�
RSHUDWLQJ�V\VWHP�FRU�
UXSWHG�

,QFRUUHFW�FRQILJXUDWLRQ�
VHWWLQJV�LQ�6\VWHP�6HWXS�
SURJUDP��RU�QR�RSHUDWLQJ�
V\VWHP�RQ�KDUG�GLVN�
GULYH�

1R�WLPHU�WLFN�
LQWHUUXSW

7LPHU�RQ�V\VWHP�ERDUG�
PDOIXQFWLRQLQJ�

'HIHFWLYH�V\VWHP�ERDUG�

1RQ�V\VWHP�
GLVN�RU�GLVN�

HUURU

'LVNHWWH�LQ�GULYH�$��RU�
KDUG�GLVN�GULYH�GRHV�QRW�
KDYH�ERRWDEOH�RSHUDWLQJ�
V\VWHP�LQVWDOOHG�RQ�LW�

)DXOW\�GLVNHWWH��GLVNHWWH�
WDSH�GULYH�VXEV\VWHP��RU�
KDUG�GLVN�GULYH�VXE�
V\VWHP�

1RW�D�ERRW�
GLVNHWWH

1R�RSHUDWLQJ�V\VWHP�RQ�
GLVNHWWH�

1R�RSHUDWLQJ�V\VWHP�RQ�
GLVNHWWH�

3OXJ�DQG�3OD\�

&RQILJXUDWLRQ�
(UURU

&RPSXWHU�HQFRXQWHUHG�
SUREOHP�LQ�WU\LQJ�WR�
FRQILJXUH�RQH�RU�PRUH�
H[SDQVLRQ�FDUGV�

6\VWHP�UHVRXUFH�FRQIOLFW�

5HDG�IDXOW

5HTXHVWHG�VHF�
WRU�QRW�IRXQG

06�'26�FDQQRW�UHDG�
IURP�GLVNHWWH�RU�KDUG�
GLVN�GULYH�

&RPSXWHU�FRXOG�QRW�ILQG�
SDUWLFXODU�VHFWRU�RQ�
GLVN��RU�UHTXHVWHG�VHF�
WRU�GHIHFWLYH�

)DXOW\�GLVNHWWH��GLVNHWWH�
WDSH�GULYH�VXEV\VWHP��RU�
KDUG�GLVN�GULYH�VXE�
V\VWHP��GHIHFWLYH�V\VWHP�
ERDUG��

5HVHW�IDLOHG 'LVN�UHVHW�RSHUDWLRQ�
IDLOHG�

,PSURSHUO\�FRQQHFWHG�
GLVNHWWH�WDSH�GULYH��KDUG�
GLVN�GULYH�LQWHUIDFH�FDEOH��
RU�SRZHU�FDEOH�

6HFWRU�QRW�
IRXQG

06�'26�XQDEOH�WR�
ORFDWH�VHFWRU�RQ�GLVNHWWH�
RU�KDUG�GLVN�GULYH�

'HIHFWLYH�VHFWRUV�RQ�GLV�
NHWWH�RU�KDUG�GLVN�GULYH�

6HHN�HUURU 06�'26�XQDEOH�WR�
ORFDWH�VSHFLILF�WUDFN�RQ�
GLVNHWWH�RU�KDUG�GLVN�
GULYH�

'HIHFWLYH�GLVNHWWH�RU�
KDUG�GLVN�GULYH�

7DEOH�������6\VWHP�(UURU�0HVVDJHV��FRQWLQXHG�

0HVVDJH 'HILQLWLRQ 3UREDEOH�&DXVHV
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6HHN�RSHUD�
WLRQ�IDLOHG

&RPSXWHU�FRXOG�QRW�ILQG�
SDUWLFXODU�DGGUHVV�PDUN�
RQ�GLVN�

)DXOW\�GLVNHWWH�RU�KDUG�
GLVN�GULYH�

6KXWGRZQ�IDLO�
XUH

6\VWHP�ERDUG�FKLS�
IDXOW\�

'HIHFWLYH�V\VWHP�ERDUG�

7LPH�RI�GD\�
FORFN�VWRSSHG

%DFNXS�EDWWHU\�ORZ� 'HIHFWLYH�EDWWHU\�RU�
IDXOW\�FKLS��GHIHFWLYH�V\V�
WHP�ERDUG��

7LPH�RI�GD\�
QRW�VHW

7LPH�RU�GDWH�VHWWLQJ�LQ�
6\VWHP�6HWXS�SURJUDP�
LQFRUUHFW��RU�FRPSXWHU�
EDWWHU\�EDG�

,QFRUUHFW�7LPH�RU�'DWH�
VHWWLQJV�RU�GHIHFWLYH�FRP�
SXWHU�EDWWHU\�

7LPHU�FKLS�
FRXQWHU���
IDLOHG

7LPHU�FLUFXLW�RQ�V\VWHP�
ERDUG�PDOIXQFWLRQLQJ�

'HIHFWLYH�V\VWHP�ERDUG�

8QH[SHFWHG�

LQWHUUXSW�LQ�
SURWHFWHG�PRGH

.H\ERDUG�PRXVH�FRQ�
WUROOHU�PDOIXQFWLRQLQJ��
RU�RQH�RU�PRUH�',00V�
LPSURSHUO\�VHDWHG�

,PSURSHUO\�VHDWHG�
',00V�RU�IDXOW\�NH\�
ERDUG�PRXVH�FRQWUROOHU�
FKLS��GHIHFWLYH�V\VWHP�
ERDUG��

7DEOH�������6\VWHP�(UURU�0HVVDJHV��FRQWLQXHG�

0HVVDJH 'HILQLWLRQ 3UREDEOH�&DXVHV
%HHS�&RGHV�DQG�(UURU�0HVVDJHV ���
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:$51,1*��
'HOO
V�'LVN�

0RQLWRULQJ�
6\VWHP�KDV�
GHWHFWHG�WKDW�

GULYH�>���@�RQ�
WKH�>SULPDU\�
VHFRQGDU\@�

(,'(�FRQWURO�
OHU�LV�
RSHUDWLQJ�RXW�

VLGH�RI�
QRUPDO�VSHFL�
ILFDWLRQV��,W�

LV�DGYLVDEOH�
WR�LPPHGL�
DWHO\�EDFN�XS�

\RXU�GDWD�DQG�
UHSODFH�\RXU�
KDUG�GLVN�

GULYH�E\�FDOO�
LQJ�\RXU�
VXSSRUW�GHVN�

RU�'HOO�
&RPSXWHU�&RU�
SRUDWLRQ��

3267�TXHULHG�(,'(�
GULYH�IRU�VWDWXV��'ULYH�
GHWHFWHG�SRVVLEOH�HUURU�
FRQGLWLRQV��

8QUHOLDEOH�RU�GHIHFWLYH�
GULYH�

:ULWH�IDXOW

:ULWH�IDXOW�RQ�

VHOHFWHG�GULYH

06�'26�FDQQRW�ZULWH�
WR�GLVNHWWH�RU�KDUG�GLVN�
GULYH�

)DXOW\�GLVNHWWH�RU�KDUG�
GLVN�GULYH��

7DEOH�������6\VWHP�(UURU�0HVVDJHV��FRQWLQXHG�

0HVVDJH 'HILQLWLRQ 3UREDEOH�&DXVHV
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&KDSWHU���

5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�

RQ�WKH�/RZ�3URILOH�&KDVVLV
7KLV�FKDSWHU�SURYLGHV�SURFHGXUHV�IRU�UHPRYLQJ�WKH�FRPSRQHQWV��DVVHPEOLHV��
DQG�VXEDVVHPEOLHV�LQ�WKH�'HOO�2SWL3OH[�*Q�DQG�*Q��ORZ�SURILOH�FRPSXWHU��,I�
\RX�DUH�VHUYLFLQJ�D�'HOO�2SWL3OH[�*Q�DQG�*Q��PLGVL]H�RU�PLQL�WRZHU�FRPSXWHU��
XVH�&KDSWHU����¦5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�0LGVL]H�&KDVVLV�§�RU�
&KDSWHU����¦5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�0LQL�7RZHU�&KDVVLV�§

8QOHVV�RWKHUZLVH�QRWHG��HDFK�SURFHGXUH�DVVXPHV�WKH�IROORZLQJ�

� <RX�KDYH�SHUIRUPHG�WKH�VWHSV�LQ�¦3UHFDXWLRQDU\�0HDVXUHV§�IRXQG�ODWHU�LQ�
WKLV�FKDSWHU�

� <RX�KDYH�UHPRYHG�WKH�FRPSXWHU�FRYHU�

� <RX�FDQ�UHSODFH�RU�UHLQVWDOO�D�SDUW�E\�SHUIRUPLQJ�WKH�UHPRYDO�SURFHGXUH�LQ�
UHYHUVH�RUGHU�XQOHVV�DGGLWLRQDO�LQIRUPDWLRQ�LV�SURYLGHG�

5HFRPPHQGHG�7RROV

0RVW�RI�WKH�SURFHGXUHV�LQ�WKLV�FKDSWHU�UHTXLUH�WKH�XVH�RI�RQH�RU�PRUH�RI�WKH�IRO�
ORZLQJ�WRROV�

� 6PDOO�IODW�EODGH�VFUHZGULYHU

� :LGH�IODW�EODGH�VFUHZGULYHU

� ���DQG����3KLOOLSV�KHDG�VFUHZGULYHUV

� ����LQFK�QXWGULYHU

� 7ZHH]HUV�RU�ORQJ�QRVH�SOLHUV

$OVR��XVH�D�ZULVW�JURXQGLQJ�VWUDS�DV�H[SODLQHG�LQ�WKH�QH[W�VHFWLRQ��¦3UHFDXWLRQ�
DU\�0HDVXUHV�§
5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�/RZ�3URILOH�&KDVVLV ���
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3UHFDXWLRQDU\�0HDVXUHV�

%HIRUH�\RX�SHUIRUP�DQ\�RI�WKH�SURFHGXUHV�LQ�WKLV�FKDSWHU��WDNH�D�IHZ�PRPHQWV�
WR�UHDG�WKH�IROORZLQJ�ZDUQLQJ�IRU�\RXU�SHUVRQDO�VDIHW\�DQG�WR�SUHYHQW�GDPDJH�WR�
WKH�V\VWHP�IURP�(6'�

:$51,1*� )25�<285� 3(5621$/� 6$)(7<� $1'� 3527(&7,21
2)�7+(�(48,30(17���%HIRUH�\RX�VWDUW� WR�ZRUN�RQ�WKH�V\VWHP��SHU�
IRUP�WKH�IROORZLQJ�VWHSV�LQ�WKH�VHTXHQFH�OLVWHG��

�� 7XUQ�RII�WKH�FRPSXWHU�DQG�DQ\�DWWDFKHG�SHULSKHUDOV�

�� 'LVFRQQHFW� WKH� FRPSXWHU� DQG� DQ\� DWWDFKHG� SHULSKHUDOV� IURP� WKHLU
SRZHU�VRXUFHV�WR�UHGXFH�WKH�SRWHQWLDO�IRU�SHUVRQDO�LQMXU\��$OVR��GLV�
FRQQHFW� DQ\� WHOHSKRQH� RU� WHOHFRPPXQLFDWLRQ� OLQHV� IURP� WKH
FRPSXWHU�

�� :HDU�D�ZULVW�JURXQGLQJ�VWUDS��DQG�FOLS�LW�WR�DQ�XQSDLQWHG�PHWDO�VXU�
IDFH�� VXFK�DV� WKH�SDGORFN� ORRS�RQ� WKH�EDFN�RI� WKH� FKDVVLV��,I� D�ZULVW
JURXQGLQJ�VWUDS� LV�QRW�DYDLODEOH�� WRXFK�DQ�XQSDLQWHG�PHWDO� VXUIDFH
RQ�WKH�EDFN�RI�WKH�FRPSXWHU�WR�GLVFKDUJH�DQ\�VWDWLF�FKDUJH�IURP�\RXU
ERG\�
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)ORRU�6WDQG

)LJXUH�������2SWLRQDO�)ORRU�6WDQG�5HPRYDO

7R�UHPRYH�WKH�IORRU�VWDQG��LI�RQH�LV�LQVWDOOHG��IROORZ�WKHVH�VWHSV�

�� 3ODFH�WKH�ULJKW�VLGH�RI�WKH�FRPSXWHU�RQ�D�IODW�ZRUN�VXUIDFH�

�� 8QVFUHZ�WKH�FDSWLYH�VFUHZ�

8VH�\RXU�ILQJHUV�RU�D�ZLGH�IODW�EODGH�VFUHZGULYHU�WR�XQVFUHZ�WKH�IORRU�VWDQG�
VFUHZ�

�� 3XOO�WKH�IORRU�VWDQG�DZD\�IURP�WKH�FRPSXWHU�

'LVHQJDJH�WKH�ORFDWRU�SLQ�WKDW�SRVLWLRQV�DQG�KHOSV�VHFXUH�WKH�IORRU�VWDQG�WR�
WKH�FRPSXWHU�

securing 
button

locator hole

captive screw

locator pin (on under-
side of floor stand)
5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�/RZ�3URILOH�&KDVVLV ���



��� Dell OptiPlex Gn and G
&RPSXWHU�&RYHU

����

)LJXUH�������&RPSXWHU�&RYHU�5HPRYDO

7R�UHPRYH�WKH�FRPSXWHU�FRYHU��IROORZ�WKHVH�VWHSV�

�� 5HPRYH�WKH�SDGORFN�LI�RQH�LV�LQVWDOOHG�

)LJXUH�������3DGORFN�

�� 3UHVV�WKH�WZR�VHFXULQJ�EXWWRQV�XQWLO�WKH�FRYHU�LV�IUHH�WR�VZLQJ�XS�
�

�� 5DLVH�WKH�EDFN�RI�WKH�FRYHU�DQG�SLYRW�LW�WRZDUG�WKH�IURQW�RI�WKH�
FRPSXWHU�

�� /LIW�WKH�FRYHU�RII�WKH�KRRNV�DW�WKH�IURQW�RI�WKH�FKDVVLV�

%HIRUH�\RX�UHLQVWDOO�WKH�FRYHU��IROG�DOO�FDEOHV�RXW�RI�WKH�ZD\�VR�WKDW�WKH\�GR�QRW�
LQWHUIHUH�ZLWK�WKH�FRYHU�RU�ZLWK�WKH�SURSHU�DLUIORZ�LQVLGH�WKH�FRPSXWHU�

VHFXULQJ�

EXWWRQV����
IURQW�RI�FRPSXWHU

KRRNV����

SDGORFN
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(MHFW��3RZHU��DQG�5HVHW�%XWWRQV
�

)LJXUH�������(MHFW��3RZHU��DQG�5HVHW�%XWWRQ�5HPRYDO�����

7R�UHPRYH�WKH�HMHFW��SRZHU��DQG�UHVHW�EXWWRQV��IROORZ�WKHVH�VWHSV�

�� /D\�WKH�FRPSXWHU�FRYHU�XSVLGH�GRZQ�RQ�D�IODW�ZRUN�VXUIDFH��ZLWK�WKH�
EDFN�RI�WKH�FRYHU�IDFLQJ�\RX�

�� 7R�UHPRYH�WKH�����LQFK�GLVNHWWH�GULYH�HMHFW�EXWWRQ��SXOO�JHQWO\�RQ�WKH�
SODVWLF�SDUW�RI�WKH�EXWWRQ�XQWLO�LW�FRPHV�IUHH�

�� 7R�UHPRYH�WKH�SRZHU�EXWWRQ�RU�WKH�UHVHW�EXWWRQ��XVH�D�VPDOO�VFUHZ�
GULYHU�DQG�SXVK�LQ�WKH�WZR�RU�WKUHH�SODVWLF�FOLSV�WKDW�KROG�WKH�EXWWRQ�WR�
WKH�FRPSXWHU�FRYHU��

:KHQ�WKHVH�FOLSV�DUH�UHOHDVHG��WKH�EXWWRQ�FRPHV�IUHH�IURP�WKH�IURQW�SDQHO�RI�
WKH�FRYHU�

SRZHU�EXWWRQ

UHVHW�EXWWRQ

HMHFW�EXWWRQ

FRPSXWHU�FRYHU�

�XSVLGH�GRZQ�
5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�/RZ�3URILOH�&KDVVLV ���



��� Dell OptiPlex Gn and G
)URQW�3DQHO�,QVHUWV

)LJXUH������������,QFK�)URQW�3DQHO�,QVHUW�5HPRYDO�

7R�UHPRYH�D������LQFK�IURQW�SDQHO�LQVHUW��IROORZ�WKHVH�VWHSV�

�� /D\�WKH�FRPSXWHU�FRYHU�XSVLGH�GRZQ�RQ�D�IODW�ZRUN�VXUIDFH��ZLWK�WKH�
IURQW�RI�WKH�FRYHU�IDFLQJ�\RX�

�� )URP�WKH�IURQW�RI�WKH�FRYHU��XVH�\RXU�WKXPEV�WR�SXVK�LQZDUG�RQ�WKH�
LQVHUW�XQWLO�LW�VOLGHV�RII�WKH�WZR�SRVWV�

7R�UHSODFH�D�IURQW�SDQHO�LQVHUW��SRVLWLRQ�WKH�IURQW�SDQHO�LQVHUW��DQG�WKHQ�SUHVV�WKH�
ULQJ�WDEV�RYHU�WKH�SRVWV��,I�QHFHVVDU\��XVH�D�����LQFK�QXWGULYHU�WR�UHSRVLWLRQ�WKH�
ULQJ�WDEV�

ULQJ�WDEV�����

SRVWV����

FRPSXWHU�FRYHU�

�XSVLGH�GRZQ�

�����LQFK�IURQW�

SDQHO�LQVHUW
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)LJXUH�����������,QFK�)URQW�3DQHO�,QVHUW�5HPRYDO�

7R�UHPRYH�D�����LQFK�IURQW�SDQHO�LQVHUW��IROORZ�WKHVH�VWHSV�

�� +ROG�WKH�FRPSXWHU�FRYHU�ZLWK�WKH�IURQW�IDFLQJ�\RX�

�� ,QVLGH�WKH�FRYHU��SUHVV�WKH�HMHFW�EXWWRQ�PHFKDQLVP�WRZDUG�WKH�IURQW�
SDQHO�WR�VQDS�WKH�SODVWLF�LQVHUW�RXW�RI�LWV�RSHQLQJ�

7R�UHSODFH�WKH�IURQW�SDQHO�LQVHUW�IRU�WKH�����LQFK�ED\��ZRUN�IURP�RXWVLGH�WKH�
FRYHU��3ODFH�WKH�LQVHUW�LQ�SRVLWLRQ��DQG�SUHVV�LW�LQWR�WKH�RSHQLQJ�

IURQW�RI�FRYHU

LQVLGH�RI�FRYHU

HMHFW�EXWWRQ�

PHFKDQLVP
5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�/RZ�3URILOH�&KDVVLV ���



��� Dell OptiPlex Gn and G
&RQWURO�3DQHO

)LJXUH�������&RQWURO�3DQHO�5HPRYDO

7R�UHPRYH�WKH�FRQWURO�SDQHO��IROORZ�WKHVH�VWHSV�

�� 'LVFRQQHFW�WKH�FRQWURO�SDQHO�FDEOH�IURP�WKH�3$1(/�FRQQHFWRU�RQ�WKH�
V\VWHP�ERDUG��VHH�)LJXUH��������

�� )URP�WKH�LQVLGH�RI�WKH�FKDVVLV��UHPRYH�WKH�PRXQWLQJ�VFUHZ�VHFXULQJ�WKH�
FRQWURO�SDQHO�WR�WKH�FKDVVLV�

�� 5HPRYH�WKH�FRQWURO�SDQHO�IURP�WKH�FKDVVLV�

:KHQ�\RX�UHLQVWDOO�WKH�FRQWURO�SDQHO��EH�VXUH�WR�SXW�WKH�ULJKW�VLGH�RI�WKH�FRQ�
WURO�SDQHO�EHKLQG�WKH�PRXQWLQJ�WDE�

FRQWURO�SDQHO�FDEOH

FRQWURO�SDQHO

PRXQWLQJ�VFUHZ

PRXQWLQJ�WDE
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'ULYHV

)LJXUH�����VKRZV�DQ�H[DPSOH�RI�GULYH�KDUGZDUH�WKDW�FDQ�EH�LQVWDOOHG�LQ�WKH�FRP�
SXWHU��5HIHU�WR�WKLV�ILJXUH�ZKHQ�\RX�SHUIRUP�DQ\�RI�WKH�SURFHGXUHV�LQ�WKH�
IROORZLQJ�VXEVHFWLRQV�

)LJXUH�������'ULYH�+DUGZDUH�

GLVNHWWH�WDSH�GULYH

LQWHUIDFH�FDEOH

'&�SRZHU�FDEOH�

KDUG�GLVN�GULYH

����LQFK�GLVNHWWH�GULYH

(,'(�FDEOH

�����LQFK�GULYH�

ED\�DQG�EUDFNHW

'6.7�FRQQHFWRU

V\VWHP�SRZHU�

VXSSO\

VHFRQGDU\�(,'(�

FRQQHFWRU��,'(��

SULPDU\�(,'(�

FRQQHFWRU��,'(��
5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�/RZ�3URILOH�&KDVVLV ���



���� Dell OptiPlex Gn and G
����,QFK�'LVNHWWH�'ULYH�$VVHPEO\

)LJXUH�����������,QFK�'LVNHWWH�'ULYH�5HPRYDO

7R�UHPRYH�WKH�����LQFK�GLVNHWWH�GULYH�DVVHPEO\��IROORZ�WKHVH�VWHSV�

�� 'LVFRQQHFW�WKH�'&�SRZHU�FDEOH�DQG�WKH�LQWHUIDFH�FDEOH�IURP�WKH�EDFN�RI�
WKH�GLVNHWWH�GULYH�

�� 3XVK�RXWZDUG�RQ�WKH�WZR�����LQFK�GLVNHWWH�GULYH�DVVHPEO\�ODWFKHV�WR�
UHOHDVH�WKH�DVVHPEO\�

5RWDWH�WKH�OHIW�VLGH�RI�WKH�DVVHPEO\�XS��DQG�OLIW�WKH�DVVHPEO\�RXW�RI�WKH�
FKDVVLV�

�� 5HPRYH�WKH�WZR�GULYH�PRXQWLQJ�VFUHZV�IURP�WKH�OHIW�VLGH�RI�WKH�GULYH��
DQG�UHPRYH�WKH�GULYH�IURP�WKH�EUDFNHW�

:KHQ�\RX�UHSODFH�WKH�����LQFK�GLVNHWWH�GULYH��EH�VXUH�WKH�PRXQWLQJ�KROHV�RQ�WKH�
ULJKW�VLGH�RI�WKH�GULYH�HQJDJH�WKH�WZR�KRRNV�RQ�WKH�EUDFNHW�

����LQFK�GLVNHWWH�GULYH�

DVVHPEO\�ODWFKHV����

GULYH�PRXQWLQJ�VFUHZV����

KRRNV����

IURQW�RI�FRPSXWHU
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�����,QFK�'ULYH�$VVHPEO\

)LJXUH�������������,QFK�'ULYH�$VVHPEO\�5HPRYDO

7R�UHPRYH�D������LQFK�GULYH�DVVHPEO\��IROORZ�WKHVH�VWHSV�

�� 5HPRYH�WKH�����LQFK�GLVNHWWH�GULYH�DVVHPEO\�

�� 'LVFRQQHFW�WKH�'&�SRZHU�FDEOH�DQG�WKH�LQWHUIDFH�FDEOH�IURP�WKH�EDFN�RI�
WKH������LQFK�GULYH�

�� /LIW�WKH������LQFK�GULYH�DVVHPEO\�VWUDLJKW�XS�DQG�RXW�RI�WKH�FKDVVLV�

�� /D\�WKH������LQFK�GULYH�DVVHPEO\�XSVLGH�GRZQ��DQG�WKHQ�UHPRYH�WKH�
IRXU�VFUHZV�DWWDFKLQJ�WKH�GULYH�WR�WKH�EUDFNHW��

:KHQ�\RX�UHSODFH�WKH������LQFK�GULYH��SODFH�WKH�IURQW�RI�WKH�GULYH�WRZDUG�WKH�
IURQW�RI�WKH�EUDFNHW��WKHQ�LQVWDOO�WKH�IRXU�VFUHZV��EXW�GR�QRW�WLJKWHQ�WKHP��$OLJQ�
WKH�VFUHZV�ZLWK�WKH�VFRUH�PDUNV�RQ�WKH�EUDFNHW��DQG�WLJKWHQ�WKH�VFUHZV�LQ�WKH�
RUGHU�VWDPSHG�RQ�WKH�ERWWRP�RI�WKH�EUDFNHW�

&KHFN�WKH�DOLJQPHQW�RI�WKH�FRPSXWHU�FRYHU�DURXQG�WKH������LQFK�GULYH�EH]HO��
$GMXVW�WKH�GULYH�IRUZDUG�RU�EDFNZDUG�RQ�WKH�EUDFNHW�WR�DOLJQ�LW�

GULYH�PRXQWLQJ�

VFUHZV����

IURQW�RI�FRPSXWHU
5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�/RZ�3URILOH�&KDVVLV ����



���� Dell OptiPlex Gn and G
+DUG�'LVN�'ULYH�$VVHPEO\

)LJXUH��������+DUG�'LVN�'ULYH�$VVHPEO\�5HPRYDO���

7R�UHPRYH�WKH�KDUG�GLVN�GULYH�DVVHPEO\��IROORZ�WKHVH�VWHSV�

�� 'LVFRQQHFW�WKH�'&�SRZHU�FDEOH�DQG�WKH�LQWHUIDFH�FDEOH�IURP�WKH�EDFN�RI�
WKH�GULYH�

�� /RRVHQ�WKH�FDSWLYH�VFUHZ�WKDW�VHFXUHV�WKH�KDUG�GLVN�GULYH�EUDFNHW�WR�WKH�
FKDVVLV�

�� 3LYRW�WKH�KDUG�GLVN�GULYH�DVVHPEO\�XS��DQG�WKHQ�OLIW�LW�RXW�RI�WKH�FKDVVLV�

�� 5HPRYH�WKH�IRXU�KDUG�GLVN�GULYH�PRXQWLQJ�VFUHZV�WKDW�DWWDFK�WKH�KDUG�
GLVN�GULYH�WR�WKH�KDUG�GLVN�GULYH�EUDFNHW�

:KHQ�\RX�UHLQVWDOO�WKH�KDUG�GLVN�GULYH�DVVHPEO\��EH�VXUH�WKH�WDEV�RQ�WKH�EDFN�RI�
WKH�PRXQWLQJ�SODWH�IXOO\�HQJDJH�WKH�QRWFKHV�RQ�WKH�FKDVVLV�EHIRUH�\RX�URWDWH�WKH�
DVVHPEO\�LQWR�SODFH�

FDSWLYH�VFUHZ� WDEV

QRWFKHV�

IURQW�RI�FRPSXWHU
n+ Systems Service Manual



6\VWHP�3RZHU�6XSSO\

)LJXUH��������6\VWHP�3RZHU�6XSSO\�5HPRYDO

7R�UHPRYH�WKH�V\VWHP�SRZHU�VXSSO\��IROORZ�WKHVH�VWHSV�

�� 'LVFRQQHFW�WKH�$&�SRZHU�FDEOH�IURP�WKH�EDFN�RI�WKH�SRZHU�VXSSO\�

�� 'LVFRQQHFW�WKH�'&�SRZHU�FDEOHV�IURP�WKH�V\VWHP�ERDUG�DQG�WKH�GULYHV�

�� 5HPRYH�WKH�SRZHU�VXSSO\�PRXQWLQJ�VFUHZ�DW�WKH�EDFN�RI�WKH�FKDVVLV�

�� 6OLGH�WKH�V\VWHP�SRZHU�VXSSO\�IRUZDUG�XQWLO�LW�VWRSV��WKHQ�OLIW�LW�IURP�
WKH�FKDVVLV�

:KHQ�\RX�UHSODFH�WKH�V\VWHP�SRZHU�VXSSO\��SRVLWLRQ�LW�DJDLQVW�WKH�LQWHULRU�ULJKW�
VLGH�RI�WKH�FKDVVLV��7KHQ�VOLGH�WKH�V\VWHP�SRZHU�VXSSO\�WRZDUG�WKH�EDFN�RI�WKH�
FKDVVLV��DQG�KRRN�WKH�WDEV�LQWR�WKH�ULJKW�VLGH�RI�WKH�SRZHU�VXSSO\�

SRZHU�VXSSO\

SRZHU�VXSSO\�

PRXQWLQJ�VFUHZ
5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�/RZ�3URILOH�&KDVVLV ����



���� Dell OptiPlex Gn and G

Y

�0

ULVHU�ERDUG�

FRQQHFWRU�

�5,6(5�

V\VWHP�

ERDUG

�MXPSHUV

1,&�FRQQHFWRU�

�(1(7���*Q��RQO\�

IURQW�RI�FRPSXWHU

EDWWHU\�VRFNHW�

�%$77(5<�
6\VWHP�%RDUG�&RPSRQHQWV

7KH�VXEVHFWLRQV�WKDW�IROORZ�)LJXUH������FRQWDLQ�SURFHGXUHV�IRU�UHPRYLQJ�V\V�
WHP�ERDUG�DQG�ULVHU�ERDUG�FRPSRQHQWV�

)LJXUH��������6\VWHP�%RDUG�&RPSRQHQWV

SULPDU\�(,'(�

LQWHUIDFH�FRQQHFWRU�

�,'(����SLQ���FRUQHU�

LGHR�FRQQHFWRU�

21,725�

GLVNHWWH�WDSH�GULYH�

LQWHUIDFH�FRQQHFWRU�

�'6.7���SLQ���FRUQHU�

VHULDO�SRUW���

FRQQHFWRU

�6(5,$/��

FRQWURO�SDQHO

FRQQHFWRU��3$1(/�

����9�SRZHU�LQSXW�

FRQQHFWRU��32:(5��

NH\ERDUG�PRXVH�

FRQQHFWRUV��VWDFNHG��

�.<%'�0286(�

PDLQ�SRZHU�LQSXW�

FRQQHFWRU��32:(5���

PLFURSURFHVVRU�VRFNHW�

�0,&52352&(6625�

�SLQ���FRUQHU�

',00�VRFNHWV����

�',00B$�

86%�FRQQHFWRUV

�86%�

SDUDOOHO�VHULDO�SRUW��

FRQQHFWRUV��VWDFNHG��

�3$5$//(/�6(5,$/���

VHFRQGDU\�(,'(�

LQWHUIDFH�FRQQHFWRU�

�,'(����SLQ���FRUQHU�
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([SDQVLRQ�&DUGV

7KH�FRPSXWHU�KDV�D�UHPRYDEOH�H[SDQVLRQ�FDUG�FDJH�WKDW�FRQWDLQV�WKH�ULVHU�ERDUG�
DQG�DQ\�LQVWDOOHG�H[SDQVLRQ�FDUGV��'HOO�UHFRPPHQGV�WKDW�\RX�UHPRYH�WKH�
H[SDQVLRQ�FDUG�FDJH�ILUVW�EHIRUH�UHPRYLQJ�RU�LQVWDOOLQJ�H[SDQVLRQ�FDUGV�

,I�\RX�DUH�QRW�UHPRYLQJ�DQ\�RI�WKH�H[SDQVLRQ�FDUGV��OHDYH�WKH�H[WHUQDO�FDEOHV�
DWWDFKHG�WR�WKH�H[SDQVLRQ�FDUGV�

([SDQVLRQ�&DUG�&DJH

)LJXUH��������([SDQVLRQ�&DUG�&DJH�5HPRYDO

7R�UHPRYH�DQ�H[SDQVLRQ�FDUG�FDJH��IROORZ�WKHVH�VWHSV�

�� 5RWDWH�WKH�OHYHU�WRZDUG�WKH�EDFN�RI�WKH�FRPSXWHU�XQWLO�LW�VWRSV�LQ�WKH�
XSULJKW�SRVLWLRQ��

�� /LIW�WKH�H[SDQVLRQ�FDUG�FDJH�XS�DQG�DZD\�IURP�WKH�FRPSXWHU�

7R�UHSODFH�DQ�H[SDQVLRQ�FDUG�FDJH��NHHS�LW�IOXVK�DJDLQVW�WKH�FKDVVLV�WR�HQVXUH�
WKDW�WKH�OHYHU�HQJDJHV�WKH�QRWFK�LQ�WKH�FKDVVLV�ZKHQ�WKH�OHYHU�LV�GHSUHVVHG�

OHYHU

H[SDQVLRQ�FDUG�FDJH

QRWFK

FKDVVLV
5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�/RZ�3URILOH�&KDVVLV ����



���� Dell OptiPlex Gn and G
([SDQVLRQ�&DUG

)LJXUH��������([SDQVLRQ�&DUG�5HPRYDO

7R�UHPRYH�DQ�H[SDQVLRQ�FDUG��IROORZ�WKHVH�VWHSV�

�� 'LVFRQQHFW�DQ\�H[WHUQDO�FDEOHV�IURP�WKH�H[SDQVLRQ�FDUG�EHLQJ�UHPRYHG�

�� 5HPRYH�WKH�H[SDQVLRQ�FDUG�FDJH�

�� 5HPRYH�WKH�UHWDLQLQJ�VFUHZ�IURP�WKH�FDUG�PRXQWLQJ�EUDFNHW�

�� *UDVS�WKH�H[SDQVLRQ�FDUG�E\�LWV�FRUQHUV��DQG�FDUHIXOO\�UHPRYH�LW�IURP�
WKH�H[SDQVLRQ�FDUG�FRQQHFWRU��

,I�\RX�LQVWDOO�WKH�RSWLRQDO�:DNHXS�2Q�/$1�QHWZRUN�FDUG��(0�FRPSXWHUV�RQO\���
FRQQHFW�WKH����9)3�FDEOH�IURP�WKH�FDUG�WR�WKH�3��FRQQHFWRU�RQ�WKH�ULVHU�ERDUG��
6HH�¦/RZ�3URILOH�&RPSXWHU©V�([SDQVLRQ�&DUG�6ORWV�§�IRXQG�LQ�&KDSWHU���RI�
WKLV�PDQXDO�

H[SDQVLRQ�FDUG

FDUG�VORW�RSHQLQJ

FDUG�PRXQWLQJ

EUDFNHW

UHWDLQLQJ�VFUHZ

H[SDQVLRQ�FDUG�

FRQQHFWRU

ULVHU�ERDUG
n+ Systems Service Manual



5LVHU�%RDUG
�

)LJXUH��������5LVHU�%RDUG�5HPRYDO

7R�UHPRYH�WKH�ULVHU�ERDUG��IROORZ�WKHVH�VWHSV�

�� 5HPRYH�WKH�H[SDQVLRQ�FDUG�FDJH�DQG�DOO�H[SDQVLRQ�FDUGV�

�� /D\�WKH�H[SDQVLRQ�FDUG�FDJH�RQ�D�IODW�ZRUN�VXUIDFH�ZLWK�WKH�ULVHU�ERDUG�
IDFLQJ�XS�

�� 5HPRYH�WKH�WZR�ULVHU�ERDUG�PRXQWLQJ�VFUHZV�

�� /LIW�WKH�ULVHU�ERDUG�DZD\�IURP�WKH�H[SDQVLRQ�FDUG�FDJH�

:KHQ�\RX�UHSODFH�WKH�ULVHU�ERDUG��EH�VXUH�WKH�DOLJQPHQW�IHDWXUH�RQ�WKH�
H[SDQVLRQ�FDUG�FDJH�HQJDJHV�ZLWK�WKH�DOLJQPHQW�VORW�

ULVHU�ERDUG

ULVHU�ERDUG�PRXQWLQJ�

VFUHZV����

H[SDQVLRQ�FDUG�

FDJH

ULVHU�ERDUG�DOLJQPHQW�

VORW
5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�/RZ�3URILOH�&KDVVLV ����



���� Dell OptiPlex Gn and G
',00V

)LJXUH��������',00�5HPRYDO

7R�UHPRYH�D�',00��SXVK�RXWZDUG�RQ�WKH�',00�VRFNHW©V�VHFXULQJ�FOLSV�XQWLO�
WKH�',00�LV�UHOHDVHG�IURP�LWV�VRFNHW��/LIW�WKH�',00�DZD\�IURP�WKH�VRFNHW�

)LJXUH��������',00�,QVWDOODWLRQ

7R�UHSODFH�D�',00��SUHVV�WKH�',00�IXOO\�LQWR�WKH�VRFNHW�DV�VKRZQ�LQ�VWHS���RI�
)LJXUH�������7KHQ�FORVH�WKH�VHFXULQJ�FOLSV�WR�ORFN�WKH�',00�LQWR�WKH�VRFNHW�DV�
VKRZQ�LQ�VWHS���RI�)LJXUH������

VHFXULQJ�FOLSV

VHFXULQJ�FOLSV

2.

1.
n+ Systems Service Manual



0LFURSURFHVVRU�+HDW�6LQN�$VVHPEO\

)LJXUH��������0LFURSURFHVVRU�6HFXULQJ�&OLS�5HPRYDO�

7R�UHPRYH�WKH�PLFURSURFHVVRU�KHDW�VLQN�DVVHPEO\��IROORZ�WKHVH�VWHSV�

�� 5HPRYH�WKH�PLFURSURFHVVRU�VHFXULQJ�FOLS�IURP�WKH�PLFURSURFHVVRU�KHDW�
VLQN�DVVHPEO\���

3UHVV�GRZQ�RQ�WKH�IROGHG�SDUW�RI�WKH�FOLS�ZLWK�D�VPDOO�VFUHZGULYHU�WR�UHOHDVH�
WKH�FOLS�

�� 3XVK�RXWZDUG�DQG�WKHQ�XSZDUG�RQ�WKH�PLFURSURFHVVRU�VRFNHW�UHOHDVH�
OHYHU�WR�URWDWH�WKH�OHYHU�WR�LWV�IXOO\�YHUWLFDO�SRVLWLRQ��VHH�)LJXUH�������

�� /LIW�WKH�PLFURSURFHVVRU�KHDW�VLQN�DVVHPEO\�RXW�RI�LWV�VRFNHW�

:$51,1*���7KH�PLFURSURFHVVRU�FKLS�FDQ�JHW�H[WUHPHO\�KRW�GXULQJ
V\VWHP�RSHUDWLRQV��%H� VXUH� WKH� FKLS�KDV�KDG� VXIILFLHQW� WLPH� WR� FRRO
EHIRUH�WRXFKLQJ�LW�

PLFURSURFHVVRU�

VHFXULQJ�FOLS�

�KRRNV�RYHU�WDEV�

RQ�WKH�VRFNHW�

KHDW�VLQN

PLFURSURFHVVRU�VRFNHW

IURQW�RI�FRPSXWHU

SUHVV�KHUH�

WR�UHOHDVH�

VHFXULQJ�FOLS�������������������

PLFURSURFHVVRU�VRFNHW�

UHOHDVH�OHYHU
5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�/RZ�3URILOH�&KDVVLV ����



���� Dell OptiPlex Gn and G
)LJXUH��������0LFURSURFHVVRU�5HPRYDO

,I�WKH�QHZ�KHDW�VLQN�DQG�PLFURSURFHVVRU�DUH�VHSDUDWH��SHHO�WKH�WKHUPDO�SDG�SUR�
WHFWLYH�FRYHU�RII�WKH�ERWWRP�VLGH�RI�WKH�KHDW�VLQN�EHIRUH�DWWDFKLQJ�WKH�KHDW�VLQN�
WR�WKH�PLFURSURFHVVRU�

7R�LQVWDOO�WKH�UHSODFHPHQW�PLFURSURFHVVRU�KHDW�VLQN�DVVHPEO\��HQVXUH�WKDW�WKH�
PLFURSURFHVVRU�VRFNHW�UHOHDVH�OHYHU�LV�LQ�LWV�IXOO\�YHUWLFDO�SRVLWLRQ�WR�DOORZ�WKH�
PLFURSURFHVVRU�SLQV�WR�HDVLO\�VOLS�LQWR�WKH�VRFNHW��:KHQ�WKH�PLFURSURFHVVRU�
KHDW�VLQN�DVVHPEO\�LV�LQ�SODFH��URWDWH�WKH�PLFURSURFHVVRU�VRFNHW�UHOHDVH�OHYHU�WR�
LWV�KRUL]RQWDO�SRVLWLRQ��+RRN�WKH�PLFURSURFHVVRU�VHFXULQJ�FOLS�RYHU�WKH�VRFNHW�
WDE�QHDUHVW�WKH�ULJKW�VLGH�RI�WKH�V\VWHP�ERDUG��DQG�WKHQ�VQDS�LW�RYHU�WKH�WDE�RQ�
WKH�RSSRVLWH�VLGH�RI�WKH�VRFNHW��

127(��3LQ���RQ�WKH�PLFURSURFHVVRU�LV�ORFDWHG�RQ�WKH�FRUQHU�ZLWK�WKH�ODUJHVW�
EHYHO��7KH�SLQ���KROH�LQ�WKH�PLFURSURFHVVRU�VRFNHW�LV�ORFDWHG�RQ�WKH�FRUQHU�
ZKHUH�WKH�KROHV�DUH�LQ�D�GLDJRQDO�SDWWHUQ�

KHDW�VLQN

PLFURSURFHVVRU�VHFXULQJ�FOLS

WKHUPDO�LQWHUIDFH�SDG

�DWWDFKHG�WR�XQGHUVLGH

RI�KHDW�VLQN�

PLFURSURFHVVRU

SLQ���FRUQHU�

RI�VRFNHW

ULJKW�WDE

PLFURSURFHVVRU�VRFNHW�

UHOHDVH�OHYHU

IURQW�RI�FRPSXWHU
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6\VWHP�%DWWHU\

)LJXUH��������6\VWHP�%DWWHU\�5HPRYDO

7R�UHPRYH�WKH�V\VWHP�EDWWHU\��IROORZ�WKHVH�VWHSV�

�� ,I�SRVVLEOH��HQWHU�WKH�6\VWHP�6HWXS�SURJUDP��DQG�SULQW�WKH�6\VWHP�
6HWXS�VFUHHQV�

�� 5HPRYH�WKH�H[SDQVLRQ�FDUG�FDJH�

�� 5HPRYH�WKH�EDWWHU\�

&DUHIXOO\�SU\�WKH�EDWWHU\�RXW�RI�LWV�VRFNHW�ZLWK�\RXU�ILQJHUV�RU�ZLWK�D�EOXQW��
QRQFRQGXFWLQJ�REMHFW��VXFK�DV�D�SODVWLF�VFUHZGULYHU�

:KHQ�\RX�UHSODFH�WKH�V\VWHP�EDWWHU\��RULHQW�WKH�QHZ�EDWWHU\�ZLWK�WKH�¦�§�IDFLQJ�
XS��,QVHUW�WKH�EDWWHU\�LQWR�LWV�VRFNHW�DQG�VQDS�LW�LQWR�SODFH�

:$51,1*��7KHUH� LV�D�GDQJHU�RI� WKH�QHZ�EDWWHU\�H[SORGLQJ� LI� LW� LV� LQ�
FRUUHFWO\�LQVWDOOHG��5HSODFH�WKH�EDWWHU\�RQO\�ZLWK�WKH�VDPH�RU�HTXLYDOHQW
W\SH�UHFRPPHQGHG�E\�WKH�PDQXIDFWXUHU��'LVFDUG�XVHG�EDWWHULHV�DFFRUG�
LQJ�WR�WKH�PDQXIDFWXUHU©V�LQVWUXFWLRQV�

EDWWHU\

%$77(5<�VRFNHW

EDFN�RI�FRPSXWHU
5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�/RZ�3URILOH�&KDVVLV ����



���� Dell OptiPlex Gn and G
6\VWHP�%RDUG

)LJXUH��������6\VWHP�%RDUG�5HPRYDO

7R�UHPRYH�WKH�V\VWHP�ERDUG��IROORZ�WKHVH�VWHSV�

�� 'LVFRQQHFW�DOO�FDEOHV�IURP�WKHLU�FRQQHFWRUV�DW�WKH�EDFN�RI�WKH�
FRPSXWHU�

�� 5HPRYH�WKH�H[SDQVLRQ�FDUG�FDJH�

�� 'LVFRQQHFW�DOO�FDEOHV�IURP�WKH�V\VWHP�ERDUG�

�� 5HPRYH�WKH�VFUHZ�WKDW�VHFXUHV�WKH�V\VWHP�ERDUG�WR�WKH�ERWWRP�RI�WKH�
FKDVVLV��

�� 6OLGH�WKH�V\VWHP�ERDUG�WRZDUG�WKH�IURQW�RI�WKH�FKDVVLV�XQWLO�LW�VWRSV�

�� &DUHIXOO\�OLIW�WKH�V\VWHP�ERDUG�RXW�RI�WKH�FKDVVLV��EH�VXUH�WR�OLIW�HYHQO\�
DQG�QRW�WZLVW�WKH�V\VWHP�ERDUG��

,I�\RX�DUH�UHSODFLQJ�D�V\VWHP�ERDUG��UHPRYH�WKH�',00V�DQG�WKH�PLFURSURFHVVRU�
KHDW�VLQN�DVVHPEO\�IURP�WKH�ROG�V\VWHP�ERDUG�DQG�LQVWDOO�WKHP�RQ�WKH�UHSODFHPHQW�
ERDUG�

:KHQ�\RX�UHLQVWDOO�WKH�V\VWHP�ERDUG��SXVK�GRZQ�QHDU�HDFK�VORW�WR�HQJDJH�WKH�
JURXQGLQJ�FOLS�RQWR�LWV�FRUUHVSRQGLQJ�WDE��EHIRUH�\RX�VOLGH�WKH�V\VWHP�ERDUG�
EDFN�WR�ORFN�LW�LQ�SRVLWLRQ��3XVK�HYHQO\�RQ�ERWK�VLGHV�RI�WKH�V\VWHP�ERDUG�DV�\RX�
VOLGH�LW�LQWR�SRVLWLRQ��GR�QRW�WZLVW�WKH�V\VWHP�ERDUG��

VFUHZ

VORWV����

WDEV����

EDFN�RI�FRPSXWHU

V\VWHP�ERDUG
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&KDSWHU��

5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�

RQ�WKH�0LGVL]H�&KDVVLV
7KLV�FKDSWHU�SURYLGHV�SURFHGXUHV�IRU�UHPRYLQJ�WKH�FRPSRQHQWV��DVVHPEOLHV��
DQG�VXEDVVHPEOLHV�LQ�WKH�'HOO�2SWL3OH[�*Q�DQG�*Q��PLGVL]H�FRPSXWHU��,I�\RX�
DUH�VHUYLFLQJ�D�'HOO�2SWL3OH[�*Q�DQG�*Q��ORZ�SURILOH�RU�PLQL�WRZHU�FRPSXWHU��
XVH�&KDSWHU����¦5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�/RZ�3URILOH�&KDVVLV�§�RU�
&KDSWHU����¦5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�0LQL�7RZHU�&KDVVLV�§

8QOHVV�RWKHUZLVH�QRWHG��HDFK�SURFHGXUH�DVVXPHV�WKH�IROORZLQJ�

� <RX�KDYH�SHUIRUPHG�WKH�VWHSV�LQ�¦3UHFDXWLRQDU\�0HDVXUHV§�IRXQG�ODWHU�LQ�
WKLV�FKDSWHU�

� <RX�KDYH�UHPRYHG�WKH�FRPSXWHU�FRYHU�

� <RX�FDQ�UHSODFH�RU�UHLQVWDOO�D�SDUW�E\�SHUIRUPLQJ�WKH�UHPRYDO�SURFHGXUH�LQ�
UHYHUVH�RUGHU�XQOHVV�DGGLWLRQDO�LQIRUPDWLRQ�LV�SURYLGHG�

5HFRPPHQGHG�7RROV

0RVW�RI�WKH�SURFHGXUHV�LQ�WKLV�FKDSWHU�UHTXLUH�WKH�XVH�RI�RQH�RU�PRUH�RI�WKH�IRO�
ORZLQJ�WRROV�

� 6PDOO�IODW�EODGH�VFUHZGULYHU

� :LGH�IODW�EODGH�VFUHZGULYHU

� ���DQG����3KLOOLSV�KHDG�VFUHZGULYHUV

� ����LQFK�QXWGULYHU

� 7ZHH]HUV�RU�ORQJ�QRVH�SOLHUV

$OVR��XVH�D�ZULVW�JURXQGLQJ�VWUDS�DV�H[SODLQHG�LQ�WKH�QH[W�VHFWLRQ��¦3UHFDXWLRQ�
DU\�0HDVXUHV�§
5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�0LGVL]H�&KDVVLV ���



��� Dell OptiPlex Gn and G
3UHFDXWLRQDU\�0HDVXUHV�

%HIRUH�\RX�SHUIRUP�DQ\�RI�WKH�SURFHGXUHV�LQ�WKLV�FKDSWHU��WDNH�D�IHZ�PRPHQWV�
WR�UHDG�WKH�IROORZLQJ�ZDUQLQJ�IRU�\RXU�SHUVRQDO�VDIHW\�DQG�WR�SUHYHQW�GDPDJH�WR�
WKH�V\VWHP�IURP�(6'�

:$51,1*� )25�<285� 3(5621$/� 6$)(7<� $1'� 3527(&7,21
2)�7+(�(48,30(17��%HIRUH� \RX� VWDUW� WR�ZRUN�RQ� WKH� V\VWHP��SHU�
IRUP�WKH�IROORZLQJ�VWHSV�LQ�WKH�VHTXHQFH�OLVWHG��

�� 7XUQ�RII�WKH�FRPSXWHU�DQG�DQ\�DWWDFKHG�SHULSKHUDOV�

�� 'LVFRQQHFW� WKH� FRPSXWHU� DQG� DQ\� DWWDFKHG� SHULSKHUDOV� IURP� WKHLU
SRZHU�VRXUFHV�WR�UHGXFH�WKH�SRWHQWLDO�IRU�SHUVRQDO�LQMXU\��$OVR��GLV�
FRQQHFW� DQ\� WHOHSKRQH� RU� WHOHFRPPXQLFDWLRQ� OLQHV� IURP� WKH
FRPSXWHU�

�� :HDU�D�ZULVW�JURXQGLQJ�VWUDS��DQG�FOLS�LW�WR�DQ�XQSDLQWHG�PHWDO�VXU�
IDFH�� VXFK�DV� WKH�SDGORFN� ORRS�RQ� WKH�EDFN�RI� WKH� FKDVVLV��,I� D�ZULVW
JURXQGLQJ�VWUDS�LV�QRW�DYDLODEOH��WRXFK�DQ\�XQSDLQWHG�PHWDO�VXUIDFH
RQ�WKH�EDFN�RI�WKH�FRPSXWHU�WR�GLVFKDUJH�DQ\�VWDWLF�FKDUJH�IURP�\RXU
ERG\�
n+ Systems Service Manual



)ORRU�6WDQG

)LJXUH�������)ORRU�6WDQG�5HPRYDO

7R�UHPRYH�WKH�IORRU�VWDQG��LI�RQH�LV�LQVWDOOHG��IROORZ�WKHVH�VWHSV�

�� 3ODFH�WKH�ULJKW�VLGH�RI�WKH�FRPSXWHU�RQ�D�IODW�ZRUN�VXUIDFH�

�� 8QVFUHZ�WKH�IORRU�VWDQG�VFUHZ�

8VH�\RXU�ILQJHUV�RU�D�ZLGH�IODW�EODGH�VFUHZGULYHU�WR�XQVFUHZ�WKH�IORRU�VWDQG�
VFUHZ�

�� 3XOO�WKH�IORRU�VWDQG�DZD\�IURP�WKH�FRPSXWHU�

'LVHQJDJH�WKH�WKUHH�RULHQWDWLRQ�WDEV�WKDW�SRVLWLRQ�DQG�KHOS�VHFXUH�WKH�IORRU�
VWDQG�WR�WKH�FRPSXWHU�

IORRU�VWDQG�VFUHZ
5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�0LGVL]H�&KDVVLV ���



��� Dell OptiPlex Gn and G
&RPSXWHU�&RYHU

)LJXUH�������&RPSXWHU�&RYHU�5HPRYDO

7R�UHPRYH�WKH�FRPSXWHU�FRYHU��IROORZ�WKHVH�VWHSV�

�� 5HPRYH�WKH�SDGORFN�LI�RQH�LV�LQVWDOOHG
�

)LJXUH�������3DGORFN

�� 3UHVV�WKH�WZR�VHFXULQJ�EXWWRQV�XQWLO�WKH�FRYHU�LV�IUHH�WR�VZLQJ�XS�

�� 5DLVH�WKH�EDFN�RI�WKH�FRYHU�DQG�SLYRW�LW�WRZDUG�WKH�IURQW�RI�WKH�
FRPSXWHU�

�� /LIW�WKH�FRYHU�RII�WKH�KRRNV�DW�WKH�IURQW�RI�WKH�FKDVVLV�

%HIRUH�\RX�UHLQVWDOO�WKH�FRYHU��IROG�DOO�FDEOHV�RXW�RI�WKH�ZD\�VR�WKDW�WKH\�GR�QRW�
LQWHUIHUH�ZLWK�WKH�FRYHU�RU�ZLWK�WKH�SURSHU�DLUIORZ�LQVLGH�WKH�FRPSXWHU�

IURQW�RI�FRPSXWHU

VHFXULQJ�

EXWWRQV����

KRRNV����

SDGORFN
n+ Systems Service Manual



(MHFW��3RZHU��DQG�5HVHW�%XWWRQV
�

)LJXUH�������(MHFW��3RZHU��DQG�5HVHW�%XWWRQ�5HPRYDO��

7R�UHPRYH�WKH�HMHFW��SRZHU��DQG�UHVHW�EXWWRQV��IROORZ�WKHVH�VWHSV�

�� /D\�WKH�FRPSXWHU�FRYHU�XSVLGH�GRZQ�RQ�D�IODW�ZRUN�VXUIDFH��ZLWK�WKH�
EDFN�RI�WKH�FRYHU�IDFLQJ�\RX�

�� 7R�UHPRYH�WKH�����LQFK�GLVNHWWH�GULYH�HMHFW�EXWWRQ��SXOO�JHQWO\�RQ�WKH�
SODVWLF�SDUW�RI�WKH�EXWWRQ�XQWLO�LW�FRPHV�IUHH�

�� 7R�UHPRYH�WKH�SRZHU�EXWWRQ�RU�WKH�UHVHW�EXWWRQ��XVH�D�VPDOO�VFUHZ�
GULYHU�DQG�SXVK�LQ�WKH�WZR�RU�WKUHH�SODVWLF�FOLSV�WKDW�KROG�WKH�EXWWRQ�WR�
WKH�FRPSXWHU�FRYHU��

:KHQ�WKHVH�FOLSV�DUH�UHOHDVHG��WKH�EXWWRQ�FRPHV�IUHH�IURP�WKH�IURQW�SDQHO�RI�
WKH�FRYHU�

SRZHU�EXWWRQ

UHVHW�EXWWRQ

FRPSXWHU�FRYHU�

�XSVLGH�GRZQ�

HMHFW�EXWWRQ
5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�0LGVL]H�&KDVVLV ���



��� Dell OptiPlex Gn and G
)URQW�3DQHO�,QVHUWV

)LJXUH������������,QFK�)URQW�3DQHO�,QVHUW�5HPRYDO�

7R�UHPRYH�D������LQFK�IURQW�SDQHO�LQVHUW��IROORZ�WKHVH�VWHSV�

�� /D\�WKH�FRPSXWHU�FRYHU�XSVLGH�GRZQ�RQ�D�IODW�ZRUN�VXUIDFH��ZLWK�WKH�
IURQW�RI�WKH�FRYHU�IDFLQJ�\RX�

�� )URP�WKH�IURQW�RI�WKH�FRYHU��XVH�\RXU�WKXPEV�WR�SXVK�LQZDUG�RQ�WKH�
LQVHUW�XQWLO�LW�VOLGHV�RII�WKH�WZR�SRVWV�

7R�UHSODFH�D�IURQW�SDQHO�LQVHUW��SRVLWLRQ�WKH�IURQW�SDQHO�LQVHUW��DQG�WKHQ�SUHVV�WKH�
ULQJ�WDEV�RYHU�WKH�SRVWV��,I�QHFHVVDU\��XVH�D�����LQFK�QXWGULYHU�WR�UHSRVLWLRQ�WKH�
ULQJ�WDEV�

ULQJ�WDEV����

SRVWV����

FRPSXWHU�FRYHU�

�XSVLGH�GRZQ�

�����LQFK�IURQW�

SDQHO�LQVHUW
n+ Systems Service Manual



)LJXUH�����������,QFK�)URQW�3DQHO�,QVHUW�5HPRYDO�

7R�UHPRYH�D�����LQFK�IURQW�SDQHO�LQVHUW��IROORZ�WKHVH�VWHSV�

�� +ROG�WKH�FRPSXWHU�FRYHU�ZLWK�WKH�IURQW�IDFLQJ�\RX�

�� ,QVLGH�WKH�FRYHU��SUHVV�WKH�HMHFW�EXWWRQ�PHFKDQLVP�WRZDUG�WKH�IURQW�
SDQHO�WR�VQDS�WKH�SODVWLF�LQVHUW�RXW�RI�LWV�RSHQLQJ�

7R�UHSODFH�WKH�IURQW�SDQHO�LQVHUW�IRU�WKH�����LQFK�ED\��ZRUN�IURP�RXWVLGH�WKH�
FRYHU��3ODFH�WKH�LQVHUW�LQ�SRVLWLRQ��DQG�SUHVV�LW�LQWR�WKH�RSHQLQJ�

IURQW�RI�FRYHU

LQVLGH�RI�FRYHU

HMHFW�EXWWRQ�

PHFKDQLVP
5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�0LGVL]H�&KDVVLV ���



��� Dell OptiPlex Gn and G
&RQWURO�3DQHO

)LJXUH�������&RQWURO�3DQHO�5HPRYDO

7R�UHPRYH�WKH�FRQWURO�SDQHO��IROORZ�WKHVH�VWHSV�

�� 5HPRYH�WKH�KDUG�GLVN�GULYH�EUDFNHW�

�� 'LVFRQQHFW�WKH�FRQWURO�SDQHO�FDEOH�IURP�WKH�3$1(/�FRQQHFWRU�RQ�WKH�
V\VWHP�ERDUG��VHH�)LJXUH��������

�� 5HPRYH�WKH�PRXQWLQJ�VFUHZ�VHFXULQJ�WKH�FRQWURO�SDQHO�WR�WKH�FKDVVLV�

�� 6OLGH�WKH�FRQWURO�SDQHO�RXW�RI�WKH�KRRNV�VHFXULQJ�LW�WR�WKH�FKDVVLV�

1RWH�WKH�URXWLQJ�RI�WKH�FRQWURO�SDQHO�FDEOH�DV�\RX�UHPRYH�LW�IURP�WKH�
FKDVVLV�

FRQWURO�SDQHO

FRQWURO�SDQHO�

FDEOH

VFUHZ

FKDVVLV�KRRNV����
n+ Systems Service Manual



'ULYHV

)LJXUH�����VKRZV�DQ�H[DPSOH�RI�GULYH�KDUGZDUH�WKDW�FDQ�EH�LQVWDOOHG�LQ�WKH�FRP�
SXWHU��5HIHU�WR�WKLV�ILJXUH�ZKHQ�\RX�SHUIRUP�DQ\�RI�WKH�SURFHGXUHV�LQ�WKH�
IROORZLQJ�VXEVHFWLRQV�

)LJXUH�������'ULYH�+DUGZDUH

GLVNHWWH�WDSH�GULYH

LQWHUIDFH�FDEOH

'&�SRZHU�FDEOH�

'6.7�FRQQHFWRU

V\VWHP�SRZHU�

VXSSO\

KDUG�GLVN�GULYH�EUDFNHW

VHFRQGDU\�(,'(�FRQQHFWRU��,'(��

SULPDU\�(,'(�

FRQQHFWRU��,'(��

(,'(�FDEOH

����LQFK�GLVNHWWH�GULYH
5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�0LGVL]H�&KDVVLV ���



���� Dell OptiPlex Gn and G
����,QFK�'ULYH�$VVHPEO\�

)LJXUH�����������,QFK�'LVNHWWH�'ULYH�5HPRYDO

7R�UHPRYH�WKH�����LQFK�GLVNHWWH�GULYH��IROORZ�WKHVH�VWHSV�

�� 'LVFRQQHFW�WKH�'&�SRZHU�FDEOH�DQG�WKH�LQWHUIDFH�FDEOH�IURP�WKH�EDFN�RI�
WKH�����LQFK�GLVNHWWH�GULYH�

�� 5HPRYH�WKH�EUDFNHW�PRXQWLQJ�VFUHZ�

�� 5RWDWH�WKH�OHIW�VLGH�RI�WKH�����LQFK�GLVNHWWH�GULYH�DVVHPEO\�XS��DQG�OLIW�
WKH�DVVHPEO\�RXW�RI�WKH�FKDVVLV�

�� 5HPRYH�WKH�WZR�GULYH�PRXQWLQJ�VFUHZV�IURP�WKH�OHIW�VLGH�RI�WKH�GULYH��
DQG�UHPRYH�WKH�GULYH�IURP�WKH�EUDFNHW�

:KHQ�\RX�UHSODFH�WKH�����LQFK�GLVNHWWH�GULYH��EH�VXUH�WKH�WZR�KRRNV�RQ�WKH�ULJKW�
VLGH�RI�WKH�EUDFNHW�HQJDJH�WKH�PRXQWLQJ�KROHV�LQ�WKH�VLGH�RI�WKH�����LQFK�GLVNHWWH�
GULYH�

EUDFNHW�PRXQWLQJ�VFUHZ

KRRNV����

GULYH�PRXQWLQJ�

VFUHZV����
n+ Systems Service Manual



�����,QFK�'ULYH�$VVHPEO\�

)LJXUH�������������,QFK�'ULYH�$VVHPEO\�5HPRYDO

7R�UHPRYH�D������LQFK�GULYH�DVVHPEO\�IURP�WKH�PLGGOH�RU�ORZHU�GULYH�ED\��IRO�
ORZ�WKHVH�VWHSV�

�� 'LVFRQQHFW�WKH�'&�SRZHU�FDEOH�DQG�WKH�LQWHUIDFH�FDEOH�IURP�WKH�EDFN�RI�
WKH�GULYH�

�� 3UHVV�LQ�WKH�WZR�UHWDLQLQJ�WDEV��RQH�RQ�HDFK�VLGH�RI�WKH�GULYH���DQG�VOLGH�
WKH�GULYH�DVVHPEO\�IRUZDUG�WR�UHPRYH�LW��

�� 5HPRYH�WKH�IRXU�VFUHZV�DWWDFKLQJ�WKH������LQFK�GULYH�WR�WKH�PRXQWLQJ�
SODWH��DQG�OLIW�WKH�GULYH�RXW�RI�WKH�PRXQWLQJ�SODWH��

)LJXUH�������������,QFK�'ULYH�5HPRYDO

:KHQ�\RX�UHSODFH�WKH������LQFK�GULYH��DOLJQ�WKH�IURQW�RI�WKH�GULYH�IOXVK�ZLWK�WKH�
WDEV�DW�WKH�IURQW�RI�WKH�PRXQWLQJ�SODWH��,QVHUW�WKH�IRXU�VFUHZV��DQG�WLJKWHQ�WKHP�
LQ�WKH�RUGHU�VWDPSHG�RQ�WKH�ERWWRP�RI�WKH������LQFK�GULYH�PRXQWLQJ�SODWH�

UHWDLQLQJ�WDEV����

VFUHZV����

�����LQFK�GULYH�

PRXQWLQJ�SODWH

IURQW�RI�GULYH
5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�0LGVL]H�&KDVVLV ����



���� Dell OptiPlex Gn and G
+DUG�'LVN�'ULYH�%UDFNHW

)LJXUH��������+DUG�'LVN�'ULYH�%UDFNHW�5HPRYDO���

7R�UHPRYH�WKH�KDUG�GLVN�GULYH�EUDFNHW��IROORZ�WKHVH�VWHSV�

�� 'LVFRQQHFW�WKH�'&�SRZHU�FDEOH�DQG�WKH�LQWHUIDFH�FDEOH�IURP�WKH�EDFN�RI�
HDFK�KDUG�GLVN�GULYH�LQVWDOOHG�LQ�WKH�KDUG�GLVN�GULYH�EUDFNHW�

�� 5HPRYH�WKH�VFUHZ�WKDW�VHFXUHV�WKH�KDUG�GLVN�GULYH�EUDFNHW�WR�WKH�IURQW�
RI�WKH�FKDVVLV�

�� *UDVS�WKH�KDQGOH�RQ�WKH�IURQW�RI�WKH�EUDFNHW��DQG�URWDWH�WKH�IURQW�RI�WKH�
EUDFNHW�XS�XQWLO�WKH�KRRNV�DUH�IUHH�IURP�WKH�FKDVVLV�

�� /LIW�WKH�KDUG�GLVN�GULYH�EUDFNHW�RXW�RI�WKH�FRPSXWHU�

:KHQ�\RX�UHLQVWDOO�WKH�KDUG�GLVN�GULYH�EUDFNHW��EH�VXUH�WKDW�WKH�RSHQLQJ�LQ�WKH�
ORZHU�EDFN�WDE�LV�RYHU�WKH�DOLJQPHQW�WDE�RQ�WKH�FKDVVLV�EHIRUH�\RX�URWDWH�WKH�
EUDFNHW�GRZQ�LQWR�SRVLWLRQ�

KDQGOH

VFUHZ

ORZHU�EDFN�WDE KDUG�GLVN�GULYH�

EUDFNHW

KRRNV����

DOLJQPHQW�WDE
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+DUG�'LVN�'ULYH

)LJXUH��������+DUG�'LVN�'ULYH�5HPRYDO

7R�UHPRYH�D�KDUG�GLVN�GULYH��IROORZ�WKHVH�VWHSV�

�� 5HPRYH�WKH�KDUG�GLVN�GULYH�EUDFNHW�

�� 5HPRYH�WKH�IRXU�VFUHZV�WKDW�DWWDFK�WKH�KDUG�GLVN�GULYH�WR�WKH�KDUG�GLVN�
GULYH�EUDFNHW�

2QH�KDUG�GLVN�GULYH�DWWDFKHV�WR�WKH�KDUG�GLVN�GULYH�EUDFNHW�DW�WKH�VLGHV�RI�
WKH�GULYH��7KH�RWKHU�KDUG�GLVN�GULYH�DWWDFKHV�WR�WKH�KDUG�GLVN�GULYH�EUDFNHW�DW�
WKH�ERWWRP�RI�WKH�GULYH�

�� 6OLGH�WKH�GULYH�RXW�RI�WKH�KDUG�GLVN�GULYH�EUDFNHW�

KDUG�GLVN�GULYH

GULYH�PRXQWLQJ�VFUHZV�����

IRU�VLGH�PRXQWHG�GULYH

KDUG�GLVN�

GULYH�EUDFNHW�

GULYH�PRXQWLQJ�VFUHZV�����

IRU�ERWWRP�PRXQWHG�GULYH
5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�0LGVL]H�&KDVVLV ����



���� Dell OptiPlex Gn and G
6\VWHP�3RZHU�6XSSO\

)LJXUH��������6\VWHP�3RZHU�6XSSO\�5HPRYDO

7R�UHPRYH�WKH�V\VWHP�SRZHU�VXSSO\��IROORZ�WKHVH�VWHSV�

�� 'LVFRQQHFW�WKH�$&�SRZHU�FDEOH�IURP�WKH�EDFN�RI�WKH�SRZHU�VXSSO\�

�� )UHH�WKH�V\VWHP�SRZHU�VXSSO\�IURP�WKH�VHFXULQJ�WDE�ODEHOHG�
¦5(/($6(�¥!�§�DQG�URWDWH�LW�WR�WKH�ULJKW�XQWLO�LW�VWRSV�

3UHVV�WKH�VHFXULQJ�WDE�WR�WKH�OHIW�WR�UHOHDVH�WKH�SRZHU�VXSSO\�

�� 'LVFRQQHFW�WKH�'&�SRZHU�FDEOHV�IURP�WKH�V\VWHP�ERDUG�DQG�WKH�GULYHV�

�� /LIW�WKH�IURQW�HQG�RI�WKH�V\VWHP�SRZHU�VXSSO\��DQG�PRYH�LW�WR�WKH�ULJKW�WR�
GLVHQJDJH�WKH�SRZHU�VXSSO\�IURP�WKH�VORW�LQ�WKH�FKDVVLV�

�� /LIW�WKH�V\VWHP�SRZHU�VXSSO\�IURP�WKH�FRPSXWHU�

'&�SRZHU�

FDEOHV

SRZHU�VXSSO\

VHFXULQJ�WDE

VORW
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NHWWH�WDSH�GULYH�

HUIDFH�FRQQHFWRU�

6.7���SLQ���FRUQHU�

O�SDQHO

FWRU��3$1(/�

�9�SRZHU�LQSXW�

QHFWRU��32:(5��

LQ�SRZHU�LQSXW�

QHFWRU��32:(5���

URSURFHVVRU�VRFNHW�

,&52352&(6625�

���FRUQHU�

',00�VRFNHWV����

�',00B$�

OOHO�VHULDO�SRUW��

HFWRUV��VWDFNHG��

$//(/�6(5,$/���
6\VWHP�%RDUG�&RPSRQHQWV

7KH�VXEVHFWLRQV�WKDW�IROORZ�)LJXUH������FRQWDLQ�SURFHGXUHV�IRU�UHPRYLQJ�V\V�
WHP�ERDUG�FRPSRQHQWV�
�

)LJXUH��������6\VWHP�%RDUG�&RPSRQHQWV

SULPDU\�(,'(�

LQWHUIDFH�FRQQHFWRU�

�,'(����SLQ���FRUQHU�

YLGHR�FRQQHFWRU�

�021,725�

GLV

LQW

�'

ULVHU�ERDUG�

FRQQHFWRU�

�5,6(5�

VHULDO�SRUW���

FRQQHFWRU

�6(5,$/��

V\VWHP�

ERDUG�

MXPSHUV

1,&�FRQQHFWRU�

�(1(7���*Q��RQO\�

FRQWUR

FRQQH

���

FRQ

NH\ERDUG�PRXVH�

FRQQHFWRUV��VWDFNHG��

�.<%'�0286(�

PD

FRQ

PLF

�0

�SLQ

86%�FRQQHFWRUV

�86%�

IURQW�RI�FRPSXWHU

SDUD

FRQQ

�3$5

EDWWHU\�VRFNHW�

�%$77(5<�

VHFRQGDU\�(,'(�

LQWHUIDFH�FRQQHFWRU�

�,'(����SLQ���FRUQHU�
5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�0LGVL]H�&KDVVLV ����



���� Dell OptiPlex Gn and G
([SDQVLRQ�&DUGV

7KH�FRPSXWHU�KDV�D�UHPRYDEOH�H[SDQVLRQ�FDUG�FDJH�WKDW�FRQWDLQV�WKH�ULVHU�ERDUG�
DQG�DQ\�LQVWDOOHG�H[SDQVLRQ�FDUGV��'HOO�UHFRPPHQGV�WKDW�\RX�UHPRYH�WKH�
H[SDQVLRQ�FDUG�FDJH�ILUVW�EHIRUH�UHPRYLQJ�RU�LQVWDOOLQJ�H[SDQVLRQ�FDUGV�

,I�\RX�DUH�QRW�UHPRYLQJ�DQ\�RI�WKH�H[SDQVLRQ�FDUGV��OHDYH�WKH�H[WHUQDO�FDEOHV�
DWWDFKHG�WR�WKH�H[SDQVLRQ�FDUGV�

([SDQVLRQ�&DUG�&DJH

)LJXUH��������([SDQVLRQ�&DUG�&DJH�5HPRYDO

7R�UHPRYH�DQ�H[SDQVLRQ�FDUG�FDJH��IROORZ�WKHVH�VWHSV�

�� 5RWDWH�WKH�OHYHU�WRZDUG�WKH�EDFN�RI�WKH�FRPSXWHU�XQWLO�LW�VWRSV�LQ�WKH�
XSULJKW�SRVLWLRQ��

�� /LIW�WKH�H[SDQVLRQ�FDUG�FDJH�XS�DQG�DZD\�IURP�WKH�FRPSXWHU��

7R�UHSODFH�DQ�H[SDQVLRQ�FDUG�FDJH��NHHS�LW�IOXVK�DJDLQVW�WKH�FKDVVLV�WR�HQVXUH�
WKDW�WKH�OHYHU�HQJDJHV�WKH�QRWFK�LQ�WKH�FKDVVLV�ZKHQ�WKH�OHYHU�LV�GHSUHVVHG�

OHYHU

H[SDQVLRQ�

FDUG�FDJH

QRWFK

FKDVVLV
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([SDQVLRQ�&DUG

)LJXUH��������([SDQVLRQ�&DUG�5HPRYDO

7R�UHPRYH�DQ�H[SDQVLRQ�FDUG��IROORZ�WKHVH�VWHSV�

�� 'LVFRQQHFW�DQ\�FDEOHV�IURP�WKH�H[SDQVLRQ�FDUG�EHLQJ�UHPRYHG�

�� 5HPRYH�WKH�H[SDQVLRQ�FDUG�FDJH�

�� 5HPRYH�WKH�UHWDLQLQJ�VFUHZ�IURP�WKH�FDUG�PRXQWLQJ�EUDFNHW�

�� *UDVS�WKH�H[SDQVLRQ�FDUG�E\�LWV�FRUQHUV��DQG�FDUHIXOO\�UHPRYH�LW�IURP�
WKH�H[SDQVLRQ�FDUG�FRQQHFWRU�

,I�\RX�LQVWDOO�WKH�RSWLRQDO�:DNHXS�2Q�/$1�QHWZRUN�FDUG��(0�FRPSXWHUV�RQO\���
FRQQHFW�WKH����9)3�FDEOH�IURP�WKH�FDUG�WR�WKH�3��FRQQHFWRU�RQ�WKH�ULVHU�ERDUG��
6HH�¦0LGVL]H�&RPSXWHU©V�([SDQVLRQ�&DUG�6ORWV�§�IRXQG�LQ�&KDSWHU���RI�WKLV�
PDQXDO��

H[SDQVLRQ�FDUG

FDUG�VORW�RSHQLQJ

FDUG�PRXQWLQJ

EUDFNHW

UHWDLQLQJ�VFUHZ

H[SDQVLRQ�FDUG�

FRQQHFWRU

ULVHU�ERDUG
5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�0LGVL]H�&KDVVLV ����



���� Dell OptiPlex Gn and G
5LVHU�%RDUG
�

)LJXUH��������5LVHU�%RDUG�5HPRYDO

7R�UHPRYH�WKH�ULVHU�ERDUG��IROORZ�WKHVH�VWHSV�

�� 5HPRYH�WKH�H[SDQVLRQ�FDUG�FDJH�DQG�DOO�H[SDQVLRQ�FDUGV�

�� 3ODFH�WKH�H[SDQVLRQ�FDUG�FDJH�RQ�D�IODW�ZRUN�VXUIDFH�ZLWK�WKH�ULVHU�
ERDUG�IDFLQJ�XS�

�� 5HPRYH�WKH�WZR�ULVHU�ERDUG�PRXQWLQJ�VFUHZV�

�� 6OLGH�WKH�ULVHU�ERDUG�RYHU��DV�VKRZQ�E\�WKH�DUURZ�LQ�)LJXUH�������XQWLO�
LW�VWRSV��WKHQ�OLIW�WKH�ULVHU�ERDUG�DZD\�IURP�WKH�H[SDQVLRQ�FDUG�FDJH�

ULVHU�ERDUG

ULVHU�ERDUG�PRXQWLQJ�VFUHZV����

H[SDQVLRQ�FDUG�FDJH

VORWV����
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',00V

)LJXUH��������',00�5HPRYDO

7R�UHPRYH�D�',00��SXVK�RXWZDUG�RQ�WKH�',00�VRFNHW©V�VHFXULQJ�FOLSV�XQWLO�
WKH�',00�LV�UHOHDVHG�IURP�LWV�VRFNHW��/LIW�WKH�',00�DZD\�IURP�WKH�VRFNHW�

)LJXUH��������',00�,QVWDOODWLRQ

7R�UHSODFH�D�',00��SUHVV�WKH�',00�IXOO\�LQWR�WKH�VRFNHW�DV�VKRZQ�LQ�VWHS���RI�
)LJXUH�������7KHQ�FORVH�WKH�VHFXULQJ�FOLSV�WR�ORFN�WKH�',00�LQWR�WKH�VRFNHW�DV�
VKRZQ�LQ�VWHS���RI�)LJXUH������

VHFXULQJ�FOLSV

VHFXULQJ�FOLSV

2.

1.
5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�0LGVL]H�&KDVVLV ����



���� Dell OptiPlex Gn and G
0LFURSURFHVVRU�+HDW�6LQN�$VVHPEO\

)LJXUH��������0LFURSURFHVVRU�6HFXULQJ�&OLS�5HPRYDO

7R�UHPRYH�WKH�PLFURSURFHVVRU�KHDW�VLQN�DVVHPEO\��IROORZ�WKHVH�VWHSV�

�� 8QODWFK�DQG�URWDWH�WKH�SRZHU�VXSSO\�WR�WKH�ULJKW��VHH�)LJXUH�������

�� 5HPRYH�WKH�PLFURSURFHVVRU�VHFXULQJ�FOLS�IURP�WKH�PLFURSURFHVVRU�KHDW�
VLQN�DVVHPEO\��VHH�)LJXUH���������

3UHVV�GRZQ�RQ�WKH�IROGHG�SDUW�RI�WKH�FOLS�ZLWK�D�VPDOO�VFUHZGULYHU�WR�UHOHDVH�
WKH�FOLS�

�� 3XVK�RXWZDUG�DQG�WKHQ�XSZDUG�RQ�WKH�PLFURSURFHVVRU�VRFNHW�UHOHDVH�
OHYHU�WR�URWDWH�WKH�OHYHU�WR�LWV�IXOO\�YHUWLFDO�SRVLWLRQ��VHH�)LJXUH�������

�� /LIW�WKH�PLFURSURFHVVRU�KHDW�VLQN�DVVHPEO\�RXW�RI�LWV�VRFNHW�

:$51,1*��7KH�PLFURSURFHVVRU�FKLS�FDQ�JHW�H[WUHPHO\�KRW�GXULQJ
V\VWHP�RSHUDWLRQV��%H� VXUH� WKH� FKLS�KDV�KDG� VXIILFLHQW� WLPH� WR� FRRO
EHIRUH�WRXFKLQJ�LW�

PLFURSURFHVVRU�

VHFXULQJ�FOLS�

�KRRNV�RYHU�WDEV�

RQ�WKH�VRFNHW�

KHDW�VLQN

PLFURSURFHVVRU�VRFNHW

IURQW�RI�FRPSXWHU

SUHVV�KHUH�

WR�UHOHDVH�

VHFXULQJ�FOLS�������������������

PLFURSURFHVVRU�VRFNHW�

UHOHDVH�OHYHU
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)LJXUH��������0LFURSURFHVVRU�5HPRYDO

,I�WKH�QHZ�KHDW�VLQN�DQG�PLFURSURFHVVRU�DUH�VHSDUDWH��SHHO�WKH�WKHUPDO�SDG�SUR�
WHFWLYH�FRYHU�RII�WKH�ERWWRP�VLGH�RI�WKH�KHDW�VLQN�EHIRUH�DWWDFKLQJ�WKH�KHDW�VLQN�
WR�WKH�PLFURSURFHVVRU�

7R�LQVWDOO�WKH�UHSODFHPHQW�PLFURSURFHVVRU�KHDW�VLQN�DVVHPEO\��HQVXUH�WKDW�WKH�
PLFURSURFHVVRU�VRFNHW�UHOHDVH�OHYHU�LV�LQ�LWV�IXOO\�YHUWLFDO�SRVLWLRQ�WR�DOORZ�WKH�
PLFURSURFHVVRU�SLQV�WR�HDVLO\�VOLS�LQWR�WKH�VRFNHW��:KHQ�WKH�PLFURSURFHVVRU�
KHDW�VLQN�DVVHPEO\�LV�LQ�SODFH��URWDWH�WKH�PLFURSURFHVVRU�VRFNHW�UHOHDVH�OHYHU�WR�
LWV�KRUL]RQWDO�SRVLWLRQ��+RRN�WKH�PLFURSURFHVVRU�VHFXULQJ�FOLS�RYHU�WKH�VRFNHW�
WDE�QHDUHVW�WKH�ULJKW�VLGH�RI�WKH�V\VWHP�ERDUG��DQG�WKHQ�VQDS�LW�RYHU�WKH�WDE�RQ�
WKH�RSSRVLWH�VLGH�RI�WKH�VRFNHW�

127(��3LQ���RQ�WKH�PLFURSURFHVVRU�LV�ORFDWHG�RQ�WKH�FRUQHU�ZLWK�WKH�ODUJHVW�
EHYHO��7KH�SLQ���KROH�LQ�WKH�PLFURSURFHVVRU�VRFNHW�LV�ORFDWHG�RQ�WKH�FRUQHU�
ZKHUH�WKH�KROHV�DUH�LQ�D�GLDJRQDO�SDWWHUQ�

KHDW�VLQN

PLFURSURFHVVRU�VHFXULQJ�FOLS

WKHUPDO�LQWHUIDFH�SDG

�DWWDFKHG�WR�XQGHUVLGH

RI�KHDW�VLQN�

PLFURSURFHVVRU
SLQ���FRUQHU�RI�VRFNHW

ULJKW�WDE

PLFURSURFHVVRU�VRFNHW�

UHOHDVH�OHYHU

IURQW�RI�FRPSXWHU
5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�0LGVL]H�&KDVVLV ����



���� Dell OptiPlex Gn and G
6\VWHP�%DWWHU\

)LJXUH��������6\VWHP�%DWWHU\�5HPRYDO

7R�UHPRYH�WKH�V\VWHP�EDWWHU\��IROORZ�WKHVH�VWHSV�

�� ,I�SRVVLEOH��HQWHU�WKH�6\VWHP�6HWXS�SURJUDP��DQG�SULQW�D�FRS\�RI�WKH�
6\VWHP�6HWXS�VFUHHQV�

�� 5HPRYH�WKH�H[SDQVLRQ�FDUG�FDJH�

�� 5HPRYH�WKH�V\VWHP�EDWWHU\�

&DUHIXOO\�SU\�WKH�V\VWHP�EDWWHU\�RXW�RI�LWV�VRFNHW�ZLWK�\RXU�ILQJHUV�RU�ZLWK�D�
EOXQW��QRQFRQGXFWLQJ�REMHFW��VXFK�DV�D�SODVWLF�VFUHZGULYHU�

:KHQ�\RX�UHSODFH�WKH�V\VWHP�EDWWHU\��RULHQW�WKH�QHZ�EDWWHU\�ZLWK�WKH�¦�§�IDFLQJ�
XS��,QVHUW�WKH�EDWWHU\�LQWR�LWV�VRFNHW�DQG�VQDS�LW�LQWR�SODFH�

:$51,1*���7KHUH�LV�D�GDQJHU�RI�WKH�QHZ�EDWWHU\�H[SORGLQJ�LI�LW�LV�LQ�
FRUUHFWO\�LQVWDOOHG��5HSODFH�WKH�EDWWHU\�RQO\�ZLWK�WKH�VDPH�RU�HTXLYDOHQW
W\SH�UHFRPPHQGHG�E\�WKH�PDQXIDFWXUHU��'LVFDUG�XVHG�EDWWHULHV�DFFRUG�
LQJ�WR�WKH�PDQXIDFWXUHU©V�LQVWUXFWLRQV�

EDWWHU\

%$77(5<�VRFNHW

EDFN�RI�FRPSXWHU
n+ Systems Service Manual



6\VWHP�%RDUG

)LJXUH��������6\VWHP�%RDUG�5HPRYDO

7R�UHPRYH�WKH�V\VWHP�ERDUG��IROORZ�WKHVH�VWHSV�

�� 8QODWFK�DQG�URWDWH�WKH�SRZHU�VXSSO\�WR�WKH�ULJKW��VHH�)LJXUH�������

�� 'LVFRQQHFW�DOO�FDEOHV�IURP�WKHLU�FRQQHFWRUV�DW�WKH�EDFN�RI�WKH�
FRPSXWHU�

�� 5HPRYH�WKH�H[SDQVLRQ�FDUG�FDJH�

�� 'LVFRQQHFW�DOO�FDEOHV�IURP�WKH�V\VWHP�ERDUG�

�� 5HPRYH�WKH�VFUHZ�WKDW�VHFXUHV�WKH�V\VWHP�ERDUG�WR�WKH�ERWWRP�RI�WKH�
FKDVVLV��

�� 6OLGH�WKH�V\VWHP�ERDUG�WRZDUG�WKH�IURQW�RI�WKH�FKDVVLV�XQWLO�LW�VWRSV�

�� &DUHIXOO\�OLIW�WKH�V\VWHP�ERDUG�RXW�RI�WKH�FKDVVLV��EH�VXUH�WR�OLIW�HYHQO\�
DQG�QRW�WZLVW�WKH�V\VWHP�ERDUG��

,I�\RX�DUH�UHSODFLQJ�D�V\VWHP�ERDUG��UHPRYH�WKH�',00V�DQG�WKH�PLFURSURFHVVRU�
KHDW�VLQN�DVVHPEO\�IURP�WKH�ROG�V\VWHP�ERDUG�DQG�LQVWDOO�WKHP�RQ�WKH�UHSODFHPHQW�
ERDUG�

:KHQ�\RX�UHLQVWDOO�WKH�V\VWHP�ERDUG��SXVK�GRZQ�QHDU�HDFK�VORW�WR�HQJDJH�WKH�
JURXQGLQJ�FOLS�RQWR�LWV�FRUUHVSRQGLQJ�WDE�EHIRUH�\RX�VOLGH�WKH�V\VWHP�ERDUG�
EDFN�WR�ORFN�LW�LQ�SRVLWLRQ��3XVK�HYHQO\�RQ�ERWK�VLGHV�RI�WKH�V\VWHP�ERDUG�DV�\RX�
VOLGH�LW�LQWR�SRVLWLRQ��GR�QRW�WZLVW�WKH�V\VWHP�ERDUG��

VFUHZ

VORWV����

WDEV����

EDFN�RI�FRPSXWHU

V\VWHP�ERDUG
5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�0LGVL]H�&KDVVLV ����
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&KDSWHU��

5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�

RQ�WKH�0LQL�7RZHU�&KDVVLV
7KLV�FKDSWHU�SURYLGHV�SURFHGXUHV�IRU�UHPRYLQJ�WKH�FRPSRQHQWV��DVVHPEOLHV��
DQG�VXEDVVHPEOLHV�LQ�WKH�'HOO�2SWL3OH[�*Q�DQG�*Q��PLQL�WRZHU�FRPSXWHU��,I�
\RX�DUH�VHUYLFLQJ�D�'HOO�2SWL3OH[�*Q�DQG�*Q��ORZ�SURILOH�RU�PLGVL]H�FRPSXWHU��
XVH�&KDSWHU����¦5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�/RZ�3URILOH�&KDVVLV�§�RU�
&KDSWHU����¦5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�0LGVL]H�&KDVVLV�§

8QOHVV�RWKHUZLVH�QRWHG��HDFK�SURFHGXUH�DVVXPHV�WKH�IROORZLQJ�

� <RX�KDYH�SHUIRUPHG�WKH�VWHSV�LQ�¦3UHFDXWLRQDU\�0HDVXUHV§�IRXQG�ODWHU�LQ�
WKLV�FKDSWHU�

� <RX�KDYH�UHPRYHG�WKH�FRPSXWHU�FRYHU�

� <RX�FDQ�UHSODFH�RU�UHLQVWDOO�D�SDUW�E\�SHUIRUPLQJ�WKH�UHPRYDO�SURFHGXUH�LQ�
UHYHUVH�RUGHU�XQOHVV�DGGLWLRQDO�LQIRUPDWLRQ�LV�SURYLGHG�

5HFRPPHQGHG�7RROV

0RVW�RI�WKH�SURFHGXUHV�LQ�WKLV�FKDSWHU�UHTXLUH�WKH�XVH�RI�RQH�RU�PRUH�RI�WKH�IRO�
ORZLQJ�WRROV�

� 6PDOO�IODW�EODGH�VFUHZGULYHU

� :LGH�IODW�EODGH�VFUHZGULYHU

� ���DQG����3KLOOLSV�KHDG�VFUHZGULYHUV

� ����LQFK�QXWGULYHU

� 7ZHH]HUV�RU�ORQJ�QRVH�SOLHUV

$OVR��XVH�D�ZULVW�JURXQGLQJ�VWUDS�DV�H[SODLQHG�LQ�WKH�QH[W�VHFWLRQ��¦3UHFDXWLRQ�
DU\�0HDVXUHV�§
5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�0LQL�7RZHU�&KDVVLV ���
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3UHFDXWLRQDU\�0HDVXUHV�

%HIRUH�\RX�SHUIRUP�DQ\�RI�WKH�SURFHGXUHV�LQ�WKLV�FKDSWHU��WDNH�D�IHZ�PRPHQWV�
WR�UHDG�WKH�IROORZLQJ�ZDUQLQJ�IRU�\RXU�SHUVRQDO�VDIHW\�DQG�WR�SUHYHQW�GDPDJH�WR�
WKH�V\VWHP�IURP�(6'�

:$51,1*� )25�<285� 3(5621$/� 6$)(7<� $1'� 3527(&7,21
2)�7+(�(48,30(17��%HIRUH� \RX� VWDUW� WR�ZRUN�RQ� WKH� V\VWHP��SHU�
IRUP�WKH�IROORZLQJ�VWHSV�LQ�WKH�VHTXHQFH�OLVWHG��

�� 7XUQ�RII�WKH�FRPSXWHU�DQG�DQ\�DWWDFKHG�SHULSKHUDOV�

�� 'LVFRQQHFW� WKH� FRPSXWHU� DQG� DQ\� DWWDFKHG� SHULSKHUDOV� IURP� WKHLU
SRZHU�VRXUFHV�WR�UHGXFH�WKH�SRWHQWLDO�IRU�SHUVRQDO�LQMXU\��$OVR��GLV�
FRQQHFW� DQ\� WHOHSKRQH� RU� WHOHFRPPXQLFDWLRQ� OLQHV� IURP� WKH
FRPSXWHU�

�� :HDU�D�ZULVW�JURXQGLQJ�VWUDS��DQG�FOLS�LW�WR�DQ�XQSDLQWHG�PHWDO�VXU�
IDFH�� VXFK�DV� WKH�SDGORFN� ORRS�RQ� WKH�EDFN�RI� WKH� FKDVVLV��,I� D�ZULVW
JURXQGLQJ�VWUDS�LV�QRW�DYDLODEOH��WRXFK�DQ\�XQSDLQWHG�PHWDO�VXUIDFH
RQ�WKH�EDFN�RI�WKH�FRPSXWHU�WR�GLVFKDUJH�DQ\�VWDWLF�FKDUJH�IURP�\RXU
ERG\�
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&RPSXWHU�&RYHU

)LJXUH�������&RPSXWHU�&RYHU�5HPRYDO

7R�UHPRYH�WKH�FRPSXWHU�FRYHU��IROORZ�WKHVH�VWHSV�

�� 5HPRYH�WKH�SDGORFN�LI�RQH�LV�LQVWDOOHG�

)LJXUH�������3DGORFN

�� )DFLQJ�WKH�OHIW�VLGH�RI�WKH�FRPSXWHU��SUHVV�WKH�UHOHDVH�EXWWRQ�DW�WKH�
ERWWRP�OHIW�FRUQHU�RI�WKH�IURQW�EH]HO��VHH�)LJXUH������

�� /LIW�WKH�ERWWRP�RI�WKH�FRYHU��DOORZLQJ�LW�WR�SLYRW�WRZDUG�\RX�

�� 'LVHQJDJH�WKH�WDEV�WKDW�VHFXUH�WKH�FRYHU�WR�WKH�WRS�RI�WKH�FKDVVLV��DQG�
OLIW�WKH�FRYHU�DZD\�

%HIRUH�\RX�UHLQVWDOO�WKH�FRYHU��IROG�DOO�FDEOHV�RXW�RI�WKH�ZD\�VR�WKDW�WKH\�GR�QRW�
LQWHUIHUH�ZLWK�WKH�FRYHU�RU�ZLWK�WKH�SURSHU�DLUIORZ�LQVLGH�WKH�FRPSXWHU�

UHOHDVH�EXWWRQ

SDGORFN
5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�0LQL�7RZHU�&KDVVLV ���
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)URQW�%H]HO
�

)LJXUH�������)URQW�%H]HO�5HPRYDO�

7R�UHPRYH�WKH�IURQW�EH]HO��IROORZ�WKHVH�VWHSV�

�� 3UHVV�WKH�WDE�UHOHDVH�PDUNHG�ZLWK�WKH�LFRQ�

�� 7LOW�WKH�EH]HO�DZD\�IURP�WKH�FKDVVLV�

�� 'LVHQJDJH�WKH�WZR�UHWDLQLQJ�KRRNV�DW�WKH�ERWWRP�RI�WKH�EH]HO��DQG�SXOO�
WKH�EH]HO�DZD\�IURP�WKH�FKDVVLV�

WDE�UHOHDVH

UHWDLQLQJ�KRRNV����
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(MHFW��3RZHU��DQG�5HVHW�%XWWRQV
�

)LJXUH�������(MHFW��3RZHU��DQG�5HVHW�%XWWRQ�5HPRYDO�

7R�UHPRYH�WKH�HMHFW��SRZHU��DQG�UHVHW�EXWWRQV��IROORZ�WKHVH�VWHSV�

�� /D\�WKH�IURQW�EH]HO�RQ�D�IODW�ZRUN�VXUIDFH��ZLWK�WKH�EDFN�RI�WKH�EH]HO�
IDFLQJ�XS�

�� 7R�UHPRYH�WKH�����LQFK�GLVNHWWH�GULYH�HMHFW�EXWWRQ��SXOO�JHQWO\�RQ�WKH�
SODVWLF�SDUW�RI�WKH�EXWWRQ�XQWLO�LW�FRPHV�IUHH�

�� 7R�UHPRYH�WKH�SRZHU�EXWWRQ�RU�WKH�UHVHW�EXWWRQ��XVH�D�VPDOO�VFUHZ�
GULYHU�DQG�SXVK�LQ�WKH�WZR�RU�WKUHH�SODVWLF�FOLSV�WKDW�KROG�WKH�EXWWRQ�WR�
WKH�EH]HO��

:KHQ�WKHVH�FOLSV�DUH�UHOHDVHG��WKH�EXWWRQ�FRPHV�IUHH�IURP�WKH�EH]HO�

SRZHU�EXWWRQ

UHVHW�EXWWRQ

IURQW�EH]HO

eject button
5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�0LQL�7RZHU�&KDVVLV ���
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)URQW�3DQHO�,QVHUWV

)LJXUH������������,QFK�)URQW�3DQHO�,QVHUW�5HPRYDO�

7R�UHPRYH�D������LQFK�IURQW�SDQHO�LQVHUW��IROORZ�WKHVH�VWHSV�

�� +ROG�WKH�EH]HO�ZLWK�WKH�IURQW�IDFLQJ�\RX�

�� )URP�WKH�IURQW�RI�WKH�EH]HO��XVH�\RXU�WKXPEV�WR�SUHVV�LQZDUG�RQ�WKH�
LQVHUW�XQWLO�LW�VOLGHV�RII�WKH�WZR�SRVWV�

7R�UHSODFH�D������LQFK�IURQW�SDQHO�LQVHUW��SRVLWLRQ�WKH�WZR�ULQJ�WDEV�RYHU�WKH�
SRVWV�RQ�WKH�LQVLGH�RI�WKH�ED\�RSHQLQJ��7KHQ�SUHVV�WKH�ULQJ�WDEV�RYHU�WKH�SRVWV�

SRVWV����

EH]HO

ULQJ�WDEV����

�����LQFK

IURQW�SDQHO�LQVHUW
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)LJXUH�����������,QFK�)URQW�3DQHO�,QVHUW�5HPRYDO�

7R�UHPRYH�D�����LQFK�IURQW�SDQHO�LQVHUW��IROORZ�WKHVH�VWHSV�

�� +ROG�WKH�EH]HO�ZLWK�WKH�IURQW�IDFLQJ�\RX�

�� ,QVLGH�WKH�EH]HO��SUHVV�WKH�HMHFW�EXWWRQ�PHFKDQLVP�WRZDUG�WKH�IURQW�
SDQHO�WR�VQDS�WKH�SODVWLF�LQVHUW�RXW�RI�LWV�RSHQLQJ�

7R�UHSODFH�WKH�IURQW�SDQHO�LQVHUW�IRU�WKH�����LQFK�ED\��ZRUN�IURP�RXWVLGH�WKH�
EH]HO��3ODFH�WKH�LQVHUW�LQ�SRVLWLRQ��DQG�SUHVV�LW�LQWR�WKH�RSHQLQJ�

IURQW�RI�EH]HO

EDFN�RI�EH]HO

HMHFW�EXWWRQ�

PHFKDQLVP
5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�0LQL�7RZHU�&KDVVLV ���
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&RQWURO�3DQHO

)LJXUH�������&RQWURO�3DQHO�5HPRYDO

7R�UHPRYH�WKH�FRQWURO�SDQHO��IROORZ�WKHVH�VWHSV�

�� 5HPRYH�WKH�KDUG�GLVN�GULYH�EUDFNHW�

�� 'LVFRQQHFW�WKH�FRQWURO�SDQHO�FDEOH�IURP�WKH�3$1(/�FRQQHFWRU�RQ�WKH�
V\VWHP�ERDUG��VHH�)LJXUH��������

�� 5HPRYH�WKH�PRXQWLQJ�VFUHZ�VHFXULQJ�WKH�FRQWURO�SDQHO�WR�WKH�FKDVVLV�

�� 6OLGH�WKH�FRQWURO�SDQHO�RXW�RI�WKH�KRRNV�VHFXULQJ�LW�WR�WKH�FKDVVLV�

1RWH�WKH�URXWLQJ�RI�WKH�FRQWURO�SDQHO�FDEOH�DV�\RX�UHPRYH�LW�IURP�WKH�
FKDVVLV�

FRQWURO�SDQHO

FRQWURO�SDQHO�FDEOH

VFUHZ

FKDVVLV�KRRNV����
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'ULYHV

)LJXUH�����VKRZV�DQ�H[DPSOH�RI�GULYH�KDUGZDUH�WKDW�FDQ�EH�LQVWDOOHG�LQ�WKH�FRP�
SXWHU��5HIHU�WR�WKLV�ILJXUH�ZKHQ�\RX�SHUIRUP�DQ\�RI�WKH�SURFHGXUHV�LQ�WKH�
IROORZLQJ�VXEVHFWLRQV�

)LJXUH�������'ULYH�+DUGZDUH

GLVNHWWH�WDSH�GULYH

LQWHUIDFH�FDEOH'&�SRZHU�FDEOH

'6.7�FRQQHFWRU

KDUG�GLVN�GULYH�EUDFNHW

SULPDU\�(,'(�

FRQQHFWRU��,'(��

VHFRQGDU\�(,'(�

FRQQHFWRU��,'(��

(,'(�FDEOH

����LQFK�GLVNHWWH�GULYH
5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�0LQL�7RZHU�&KDVVLV ���
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����,QFK�'ULYH�$VVHPEO\

)LJXUH�����������,QFK�'ULYH�$VVHPEO\�5HPRYDO

7R�UHPRYH�WKH�����LQFK�GLVNHWWH�GULYH�DVVHPEO\��IROORZ�WKHVH�VWHSV�

�� 'LVFRQQHFW�WKH�'&�SRZHU�FDEOH�DQG�WKH�LQWHUIDFH�FDEOH�IURP�WKH�EDFN�RI�
WKH�����LQFK�GLVNHWWH�GULYH�

�� 3UHVV�WKH�UHWDLQLQJ�WDE�UHOHDVH�EXWWRQ��DQG�SXOO�WKH�GULYH�DVVHPEO\�IRU�
ZDUG�WR�UHPRYH�LW�

�� 5HPRYH�WKH�GULYH�PRXQWLQJ�VFUHZ�IURP�WKH�OHIW�VLGH�RI�WKH�GULYH��DQG�
UHPRYH�WKH�GULYH�IURP�WKH�EUDFNHW��VHH�)LJXUH�������

UHWDLQLQJ�WDE

UHOHDVH�EXWWRQ
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)LJXUH������������,QFK�'LVNHWWH�'ULYH�5HPRYDO

:KHQ�\RX�UHSODFH�WKH�����LQFK�GLVNHWWH�GULYH��EH�VXUH�WKH�WZR�KRRNV�RQ�WKH�ULJKW�
VLGH�RI�WKH�EUDFNHW�HQJDJH�WKH�PRXQWLQJ�KROHV�LQ�WKH�VLGH�RI�WKH�����LQFK�GLVNHWWH�
GULYH�

�����,QFK�'ULYH�$VVHPEO\

)LJXUH�������������,QFK�'ULYH�$VVHPEO\�5HPRYDO

KRRNV����

GULYH�PRXQWLQJ�

VFUHZ

UHWDLQLQJ�WDEV����
5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�0LQL�7RZHU�&KDVVLV ����



���� Dell OptiPlex Gn and G
7R�UHPRYH�D������LQFK�GULYH�DVVHPEO\�IURP�WKH�PLGGOH�RU�ORZHU�GULYH�ED\��IRO�
ORZ�WKHVH�VWHSV�

�� 'LVFRQQHFW�WKH�'&�SRZHU�FDEOH�DQG�WKH�LQWHUIDFH�FDEOH�IURP�WKH�EDFN�RI�
WKH�GULYH�

�� 3UHVV�LQ�WKH�WZR�UHWDLQLQJ�WDEV��RQH�RQ�HDFK�VLGH�RI�WKH�GULYH���DQG�VOLGH�
WKH�GULYH�DVVHPEO\�IRUZDUG�WR�UHPRYH�LW��

�� 5HPRYH�WKH�IRXU�VFUHZV�DWWDFKLQJ�WKH������LQFK�GULYH�WR�WKH�PRXQWLQJ�
SODWH��DQG�OLIW�WKH�GULYH�RXW�RI�WKH�PRXQWLQJ�SODWH��VHH�)LJXUH��������

)LJXUH�������������,QFK�'ULYH�5HPRYDO

:KHQ�\RX�UHSODFH�WKH������LQFK�GULYH��DOLJQ�WKH�IURQW�RI�WKH�GULYH�IOXVK�ZLWK�WKH�
WDEV�DW�WKH�IURQW�RI�WKH�PRXQWLQJ�SODWH��,QVHUW�WKH�IRXU�VFUHZV��DQG�WLJKWHQ�WKHP�
LQ�WKH�RUGHU�VWDPSHG�RQ�WKH�ERWWRP�RI�WKH������LQFK�GULYH�PRXQWLQJ�SODWH�

VFUHZV����

�����LQFK�GULYH�

PRXQWLQJ�SODWH

IURQW�RI�GULYH
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+DUG�'LVN�'ULYH�%UDFNHW

)LJXUH��������+DUG�'LVN�'ULYH�%UDFNHW�5HPRYDO���

7R�UHPRYH�WKH�KDUG�GLVN�GULYH�EUDFNHW��IROORZ�WKHVH�VWHSV�

�� 'LVFRQQHFW�WKH�'&�SRZHU�FDEOH�DQG�WKH�LQWHUIDFH�FDEOH�IURP�WKH�EDFN�RI�
HDFK�KDUG�GLVN�GULYH�LQVWDOOHG�LQ�WKH�KDUG�GLVN�GULYH�EUDFNHW�

�� 5HPRYH�WKH�VFUHZ�WKDW�VHFXUHV�WKH�KDUG�GLVN�GULYH�EUDFNHW�WR�WKH�GULYH�
FDJH�LQ�WKH�FKDVVLV�

�� *UDVS�WKH�EUDFNHW�DQG�URWDWH�LW�RXWZDUG�IURP�WKH�FKDVVLV�XQWLO�WKH�VOLG�
LQJ�WDE�FOHDUV�WKH�VOLGH�UDLO�RQ�WKH�GULYH�FDJH�

�� /LIW�WKH�KDUG�GLVN�GULYH�EUDFNHW�VOLJKWO\�WR�IUHH�WKH�KLQJH�WDEV�DQG�
UHPRYH�LW�IURP�WKH�FRPSXWHU�

:KHQ�\RX�UHLQVWDOO�WKH�KDUG�GLVN�GULYH�EUDFNHW��LQVHUW�WKH�EUDFNHW©V�KLQJH�WDEV�
LQWR�WKH�FKDVVLV�VORWV�VR�WKDW�WKH�WDEV�KRRN�RYHU�WKH�VORWV��7KHQ�URWDWH�WKH�EUDFNHW�
WRZDUG�WKH�GULYH�FDJH��DQG�ILW�WKH�EUDFNHW©V�VOLGLQJ�WDE�RQ�WKH�GULYH�FDJH�VOLGH�
UDLO�

GULYH�FDJH

VOLGH�UDLO

FKDVVLV�VORW

KLQJH�WDEV����

VOLGLQJ�WDE
5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�0LQL�7RZHU�&KDVVLV ����
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+DUG�'LVN�'ULYH

)LJXUH��������+DUG�'LVN�'ULYH�5HPRYDO

7R�UHPRYH�D�KDUG�GLVN�GULYH��IROORZ�WKHVH�VWHSV�

�� 5HPRYH�WKH�KDUG�GLVN�GULYH�EUDFNHW�

�� 5HPRYH�WKH�IRXU�VFUHZV�WKDW�DWWDFK�WKH�KDUG�GLVN�GULYH�WR�WKH�KDUG�GLVN�
GULYH�EUDFNHW�

2QH�KDUG�GLVN�GULYH�DWWDFKHV�WR�WKH�KDUG�GLVN�GULYH�EUDFNHW�DW�WKH�VLGHV�RI�
WKH�GULYH��7KH�RWKHU�KDUG�GLVN�GULYH�DWWDFKHV�WR�WKH�KDUG�GLVN�GULYH�EUDFNHW�DW�
WKH�ERWWRP�RI�WKH�GULYH�

�� 6OLGH�WKH�GULYH�RXW�RI�WKH�KDUG�GLVN�GULYH�EUDFNHW�

KDUG�GLVN�GULYH

KDUG�GLVN�

GULYH�EUDFNHW�

GULYH�PRXQWLQJ�VFUHZV�����

IRU�ERWWRP�PRXQWHG�GULYH

VOLGLQJ�WDEGULYH�PRXQWLQJ�VFUHZV�����

IRU�VLGH�PRXQWHG�GULYH
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6\VWHP�3RZHU�6XSSO\

)LJXUH��������6\VWHP�3RZHU�6XSSO\�5HPRYDO

7R�UHPRYH�WKH�V\VWHP�SRZHU�VXSSO\��IROORZ�WKHVH�VWHSV�

�� 'LVFRQQHFW�WKH�$&�SRZHU�FDEOH�IURP�WKH�EDFN�RI�WKH�SRZHU�VXSSO\�

�� )UHH�WKH�V\VWHP�SRZHU�VXSSO\�IURP�WKH�VHFXULQJ�WDE�ODEHOHG�
¦5(/($6(�¥!�§�DQG�URWDWH�LW�XSZDUG�XQWLO�LW�ORFNV�

3UHVV�WKH�VHFXULQJ�WDE�WR�UHOHDVH�WKH�SRZHU�VXSSO\�

�� 'LVFRQQHFW�WKH�'&�SRZHU�FDEOHV�IURP�WKH�V\VWHP�ERDUG�DQG�WKH�GULYHV�

�� )DFLQJ�WKH�OHIW�VLGH�RI�WKH�FRPSXWHU��PRYH�WKH�IURQW�HQG�RI�WKH�V\VWHP�
SRZHU�VXSSO\�WRZDUG�\RX��DQG�OLIW�LW�WR�GLVHQJDJH�WKH�SRZHU�VXSSO\�
IURP�WKH�VORW�LQ�WKH�FKDVVLV�

�� /LIW�WKH�V\VWHP�SRZHU�VXSSO\�IURP�WKH�FRPSXWHU�

:KHQ�\RX�UHLQVWDOO�WKH�SRZHU�VXSSO\��SODFH�WKH�SRZHU�VXSSO\�GHWHQWH�OLQN�RYHU�
WKH�SLQ�RQ�WKH�SRZHU�VXSSO\�DV�\RX�SRVLWLRQ�WKH�SRZHU�VXSSO\�LQ�WKH�FKDVVLV�
RSHQLQJ�

'&�SRZHU�

FDEOHV

SRZHU�VXSSO\

VHFXULQJ�WDE

VORW

SRZHU�VXSSO\

GHWHQWH�OLQN
5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�0LQL�7RZHU�&KDVVLV ����
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ULVHU�ERDUG�

FRQQHFWRU�

�5,6(5�

V\VWHP�

ERDUG�

MXPSHUV

1,&�FRQQHFWRU�

�(1(7���*Q��RQO\�

IURQW�RI�FRPSXWHU

EDWWHU\�VRFNHW�

�%$77(5<�
6\VWHP�%RDUG�&RPSRQHQWV

7KH�VXEVHFWLRQV�WKDW�IROORZ�)LJXUH������FRQWDLQ�SURFHGXUHV�IRU�UHPRYLQJ�V\V�
WHP�ERDUG�FRPSRQHQWV�
�

)LJXUH��������6\VWHP�%RDUG�&RPSRQHQWV

SULPDU\�(,'(�

LQWHUIDFH�FRQQHFWRU�

�,'(����SLQ���FRUQHU�

YLGHR�FRQQHFWRU�

�021,725�

GLVNHWWH�WDSH�GULYH�

LQWHUIDFH�FRQQHFWRU�

�'6.7���SLQ���FRUQHU�

VHULDO�SRUW���

FRQQHFWRU

�6(5,$/��

FRQWURO�SDQHO

FRQQHFWRU��3$1(/�

����9�SRZHU�LQSXW�

FRQQHFWRU��32:(5��

NH\ERDUG�PRXVH�

FRQQHFWRUV��VWDFNHG��

�.<%'�0286(�

PDLQ�SRZHU�LQSXW�

FRQQHFWRU��32:(5���

PLFURSURFHVVRU�VRFNHW�

�0,&52352&(6625�

�SLQ���FRUQHU�

',00�VRFNHWV����

�',00B$�

86%�FRQQHFWRUV

�86%�

SDUDOOHO�VHULDO�SRUW��

FRQQHFWRUV��VWDFNHG��

�3$5$//(/�6(5,$/���

VHFRQGDU\�(,'(�

LQWHUIDFH�FRQQHFWRU�

�,'(����SLQ���FRUQHU�
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([SDQVLRQ�&DUGV

7KH�FRPSXWHU�KDV�D�UHPRYDEOH�H[SDQVLRQ�FDUG�FDJH�WKDW�FRQWDLQV�WKH�ULVHU�ERDUG�
DQG�DQ\�LQVWDOOHG�H[SDQVLRQ�FDUGV��'HOO�UHFRPPHQGV�WKDW�\RX�UHPRYH�WKH�
H[SDQVLRQ�FDUG�FDJH�ILUVW�EHIRUH�UHPRYLQJ�RU�LQVWDOOLQJ�H[SDQVLRQ�FDUGV�

,I�\RX�DUH�QRW�UHPRYLQJ�DQ\�RI�WKH�H[SDQVLRQ�FDUGV��OHDYH�WKH�H[WHUQDO�FDEOHV�
DWWDFKHG�WR�WKH�H[SDQVLRQ�FDUGV�

([SDQVLRQ�&DUG�&DJH

)LJXUH��������([SDQVLRQ�&DUG�&DJH�5HPRYDO

7R�UHPRYH�DQ�H[SDQVLRQ�FDUG�FDJH��IROORZ�WKHVH�VWHSV�

�� 5RWDWH�WKH�OHYHU�WRZDUG�WKH�EDFN�RI�WKH�FRPSXWHU�XQWLO�LW�VWRSV�LQ�WKH�
XSULJKW�SRVLWLRQ��

�� 6OLGH�WKH�H[SDQVLRQ�FDUG�FDJH�RXW�RI�WKH�FRPSXWHU��

7R�UHSODFH�DQ�H[SDQVLRQ�FDUG�FDJH��DOLJQ�WKH�WDEV�RQ�WKH�OHIW�DQG�ULJKW�VLGHV�RI�
WKH�H[SDQVLRQ�FDUG�FDJH�ZLWK�WKH�VORWV�RQ�WKH�EDFN�DQG�ERWWRP�RI�WKH�FKDVVLV��
:LWK�WKH�VHFXULQJ�OHYHU�LQ�LWV�H[WHQGHG�SRVLWLRQ��VOLGH�WKH�H[SDQVLRQ�FDUG�FDJH�
LQWR�SODFH�

OHYHU

H[SDQVLRQ�FDUG�

FDJH

EDFN�VORW

FKDVVLV

ERWWRP�VORW
5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�0LQL�7RZHU�&KDVVLV ����



���� Dell OptiPlex Gn and G
([SDQVLRQ�&DUG

)LJXUH��������([SDQVLRQ�&DUG�5HPRYDO

7R�UHPRYH�DQ�H[SDQVLRQ�FDUG��IROORZ�WKHVH�VWHSV�

�� 'LVFRQQHFW�DQ\�FDEOHV�IURP�WKH�H[SDQVLRQ�FDUG�EHLQJ�UHPRYHG�

�� 5HPRYH�WKH�H[SDQVLRQ�FDUG�FDJH�

�� 5HPRYH�WKH�UHWDLQLQJ�VFUHZ�IURP�WKH�FDUG�PRXQWLQJ�EUDFNHW�

�� *UDVS�WKH�H[SDQVLRQ�FDUG�E\�LWV�FRUQHUV��DQG�FDUHIXOO\�UHPRYH�LW�IURP�
WKH�H[SDQVLRQ�FDUG�FRQQHFWRU��

,I�\RX�LQVWDOO�WKH�RSWLRQDO�:DNHXS�2Q�/$1�QHWZRUN�FDUG��(0�FRPSXWHUV�RQO\���
FRQQHFW�WKH����9)3�FDEOH�IURP�WKH�FDUG�WR�WKH�3��FRQQHFWRU�RQ�WKH�ULVHU�ERDUG��
6HH�¦0LQL�7RZHU�&RPSXWHU©V�([SDQVLRQ�&DUG�6ORWV�§�IRXQG�LQ�&KDSWHU���RI�WKLV�
PDQXDO��

H[SDQVLRQ�FDUG

FDUG�VORW�RSHQLQJ

FDUG�PRXQWLQJ

EUDFNHW

UHWDLQLQJ�VFUHZ

H[SDQVLRQ�FDUG�

FRQQHFWRU

ULVHU�ERDUG
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5LVHU�%RDUG
�

)LJXUH��������5LVHU�%RDUG�5HPRYDO

7R�UHPRYH�WKH�ULVHU�ERDUG��IROORZ�WKHVH�VWHSV�

�� 5HPRYH�WKH�H[SDQVLRQ�FDUG�FDJH�DQG�DOO�H[SDQVLRQ�FDUGV�

�� 3ODFH�WKH�H[SDQVLRQ�FDUG�FDJH�RQ�D�IODW�ZRUN�VXUIDFH�ZLWK�WKH�ULVHU�
ERDUG�IDFLQJ�XS�

�� 5HPRYH�WKH�ULVHU�ERDUG�PRXQWLQJ�VFUHZV�

�� 6OLGH�WKH�ULVHU�ERDUG�DZD\�IURP�WKH�UHOHDVH�KDQGOH�XQWLO�LW�VWRSV��WKHQ�
OLIW�WKH�ULVHU�ERDUG�DZD\�IURP�WKH�H[SDQVLRQ�FDUG�FDJH�

ULVHU�ERDUGULVHU�ERDUG�

PRXQWLQJ�VFUHZV����

H[SDQVLRQ�FDUG�FDJH

VORWV����
5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�0LQL�7RZHU�&KDVVLV ����



���� Dell OptiPlex Gn and G
',00V

)LJXUH��������',00�5HPRYDO

7R�UHPRYH�D�',00��SXVK�RXWZDUG�RQ�WKH�',00�VRFNHW©V�VHFXULQJ�FOLSV�XQWLO�
WKH�',00�LV�UHOHDVHG�IURP�LWV�VRFNHW��/LIW�WKH�',00�DZD\�IURP�WKH�VRFNHW�

)LJXUH��������',00�,QVWDOODWLRQ

7R�UHSODFH�D�',00��SUHVV�WKH�',00�IXOO\�LQWR�WKH�VRFNHW�DV�VKRZQ�LQ�VWHS���RI�
)LJXUH�������7KHQ�FORVH�WKH�VHFXULQJ�FOLSV�WR�ORFN�WKH�',00�LQWR�WKH�VRFNHW�DV�
VKRZQ�LQ�VWHS���RI�)LJXUH������

VHFXULQJ�FOLSV

VHFXULQJ�FOLSV

2.

1.
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0LFURSURFHVVRU�+HDW�6LQN�$VVHPEO\

)LJXUH��������0LFURSURFHVVRU�6HFXULQJ�&OLS�5HPRYDO

7R�UHPRYH�WKH�PLFURSURFHVVRU�KHDW�VLQN�DVVHPEO\��IROORZ�WKHVH�VWHSV�

�� 8QODWFK�DQG�URWDWH�WKH�SRZHU�VXSSO\�XQWLO�LW�ORFNV��VHH�)LJXUH�������

�� 5HPRYH�WKH�PLFURSURFHVVRU�VHFXULQJ�FOLS�IURP�WKH�PLFURSURFHVVRU�KHDW�
VLQN�DVVHPEO\��VHH�)LJXUH���������

3UHVV�GRZQ�RQ�WKH�IROGHG�SDUW�RI�WKH�FOLS�ZLWK�D�VPDOO�VFUHZGULYHU�WR�UHOHDVH�
WKH�FOLS�

�� 3XVK�RXWZDUG�DQG�WKHQ�XSZDUG�RQ�WKH�PLFURSURFHVVRU�VRFNHW�UHOHDVH�
OHYHU�WR�URWDWH�WKH�OHYHU�WR�LWV�IXOO\�YHUWLFDO�SRVLWLRQ��VHH�)LJXUH�������

�� /LIW�WKH�PLFURSURFHVVRU�KHDW�VLQN�DVVHPEO\�RXW�RI�LWV�VRFNHW�

:$51,1*��7KH�PLFURSURFHVVRU�FKLS�FDQ�JHW�H[WUHPHO\�KRW�GXULQJ
V\VWHP�RSHUDWLRQV��%H� VXUH� WKH� FKLS�KDV�KDG� VXIILFLHQW� WLPH� WR� FRRO
EHIRUH�WRXFKLQJ�LW�

PLFURSURFHVVRU�

VHFXULQJ�FOLS�

�KRRNV�RYHU�WDEV�

RQ�WKH�VRFNHW�

KHDW�VLQN

PLFURSURFHVVRU�VRFNHW

IURQW�RI�FRPSXWHU

SUHVV�KHUH�

WR�UHOHDVH�

VHFXULQJ�FOLS�������������������

PLFURSURFHVVRU�VRFNHW�

UHOHDVH�OHYHU
5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�0LQL�7RZHU�&KDVVLV ����



���� Dell OptiPlex Gn and G
)LJXUH��������0LFURSURFHVVRU�5HPRYDO

,I�WKH�QHZ�KHDW�VLQN�DQG�PLFURSURFHVVRU�DUH�VHSDUDWH��SHHO�WKH�WKHUPDO�SDG�SUR�
WHFWLYH�FRYHU�RII�WKH�ERWWRP�VLGH�RI�WKH�KHDW�VLQN�EHIRUH�DWWDFKLQJ�WKH�KHDW�VLQN�
WR�WKH�PLFURSURFHVVRU�

7R�LQVWDOO�WKH�UHSODFHPHQW�PLFURSURFHVVRU�KHDW�VLQN�DVVHPEO\��HQVXUH�WKDW�WKH�
PLFURSURFHVVRU�VRFNHW�UHOHDVH�OHYHU�LV�LQ�LWV�IXOO\�YHUWLFDO�SRVLWLRQ�WR�DOORZ�WKH�
PLFURSURFHVVRU�SLQV�WR�HDVLO\�VOLS�LQWR�WKH�VRFNHW��:KHQ�WKH�PLFURSURFHVVRU�
KHDW�VLQN�DVVHPEO\�LV�LQ�SODFH��URWDWH�WKH�PLFURSURFHVVRU�VRFNHW�UHOHDVH�OHYHU�WR�
LWV�KRUL]RQWDO�SRVLWLRQ��+RRN�WKH�PLFURSURFHVVRU�VHFXULQJ�FOLS�RYHU�WKH�VRFNHW�
WDE�QHDUHVW�WKH�ULJKW�VLGH�RI�WKH�V\VWHP�ERDUG��DQG�WKHQ�VQDS�LW�RYHU�WKH�WDE�RQ�
WKH�RSSRVLWH�VLGH�RI�WKH�VRFNHW�

127(��3LQ���RQ�WKH�PLFURSURFHVVRU�LV�ORFDWHG�RQ�WKH�FRUQHU�ZLWK�WKH�ODUJHVW�
EHYHO��7KH�SLQ���KROH�LQ�WKH�PLFURSURFHVVRU�VRFNHW�LV�ORFDWHG�RQ�WKH�FRUQHU�
ZKHUH�WKH�KROHV�DUH�LQ�D�GLDJRQDO�SDWWHUQ�

KHDW�VLQN

PLFURSURFHVVRU�VHFXULQJ�FOLS

WKHUPDO�LQWHUIDFH�SDG

�DWWDFKHG�WR�XQGHUVLGH

RI�KHDW�VLQN�

PLFURSURFHVVRU

SLQ���FRUQHU�

RI�VRFNHW

ULJKW�WDE

PLFURSURFHVVRU�VRFNHW�

UHOHDVH�OHYHU

IURQW�RI�FRPSXWHU
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6\VWHP�%DWWHU\

)LJXUH��������6\VWHP�%DWWHU\�5HPRYDO

7R�UHPRYH�WKH�V\VWHP�EDWWHU\��IROORZ�WKHVH�VWHSV�

�� ,I�SRVVLEOH��HQWHU�WKH�6\VWHP�6HWXS�SURJUDP��DQG�SULQW�WKH�6\VWHP�
6HWXS�VFUHHQV�

�� 5HPRYH�WKH�H[SDQVLRQ�FDUG�FDJH�

�� 5HPRYH�WKH�V\VWHP�EDWWHU\�

&DUHIXOO\�SU\�WKH�V\VWHP�EDWWHU\�RXW�RI�LWV�VRFNHW�ZLWK�\RXU�ILQJHUV�RU�ZLWK�D�
EOXQW��QRQFRQGXFWLQJ�REMHFW��VXFK�DV�D�SODVWLF�VFUHZGULYHU�

:KHQ�\RX�UHSODFH�WKH�V\VWHP�EDWWHU\��RULHQW�WKH�QHZ�EDWWHU\�ZLWK�WKH�¦�§�IDFLQJ�
XS��,QVHUW�WKH�EDWWHU\�LQWR�LWV�VRFNHW�DQG�VQDS�LW�LQWR�SODFH�

:$51,1*���7KHUH�LV�D�GDQJHU�RI�WKH�QHZ�EDWWHU\�H[SORGLQJ�LI�LW�LV�LQ�
FRUUHFWO\�LQVWDOOHG��5HSODFH�WKH�EDWWHU\�RQO\�ZLWK�WKH�VDPH�RU�HTXLYDOHQW
W\SH�UHFRPPHQGHG�E\�WKH�PDQXIDFWXUHU��'LVFDUG�XVHG�EDWWHULHV�DFFRUG�
LQJ�WR�WKH�PDQXIDFWXUHU©V�LQVWUXFWLRQV�

EDWWHU\

%$77(5<�VRFNHW

EDFN�RI�FRPSXWHU
5HPRYLQJ�DQG�5HSODFLQJ�3DUWV�RQ�WKH�0LQL�7RZHU�&KDVVLV ����



���� Dell OptiPlex Gn and G
6\VWHP�%RDUG

)LJXUH��������6\VWHP�%RDUG�5HPRYDO

7R�UHPRYH�WKH�V\VWHP�ERDUG��IROORZ�WKHVH�VWHSV�

�� 5HPRYH�WKH�H[SDQVLRQ�FDUG�FDJH�

�� 3ODFH�WKH�FRPSXWHU�RQ�LWV�VLGH�RQ�D�IODW�VXUIDFH��ZLWK�WKH�IORRU�VWDQG�RII�
WKH�HGJH�RI�WKH�VXUIDFH�

�� 8QODWFK�DQG�URWDWH�WKH�SRZHU�VXSSO\�XQWLO�LW�ORFNV��VHH�)LJXUH�������

�� 'LVFRQQHFW�DOO�FDEOHV�IURP�WKHLU�FRQQHFWRUV�DW�WKH�EDFN�RI�WKH�
FRPSXWHU�

�� 'LVFRQQHFW�DOO�FDEOHV�IURP�WKH�V\VWHP�ERDUG�

�� 5HPRYH�WKH�VFUHZ�WKDW�VHFXUHV�WKH�V\VWHP�ERDUG�WR�WKH�VLGH�RI�WKH�
FKDVVLV��

�� 6OLGH�WKH�V\VWHP�ERDUG�WRZDUG�WKH�IURQW�RI�WKH�FKDVVLV�XQWLO�LW�VWRSV�

�� &DUHIXOO\�OLIW�WKH�V\VWHP�ERDUG�RXW�RI�WKH�FKDVVLV��EH�VXUH�WR�OLIW�HYHQO\�
DQG�QRW�WZLVW�WKH�V\VWHP�ERDUG��

,I�\RX�DUH�UHSODFLQJ�D�V\VWHP�ERDUG��UHPRYH�WKH�',00V�DQG�WKH�PLFURSURFHVVRU�
KHDW�VLQN�DVVHPEO\�IURP�WKH�ROG�V\VWHP�ERDUG�DQG�LQVWDOO�WKHP�RQ�WKH�UHSODFHPHQW�
ERDUG�

:KHQ�\RX�UHLQVWDOO�WKH�V\VWHP�ERDUG��SXVK�GRZQ�QHDU�HDFK�VORW�WR�HQJDJH�WKH�
JURXQGLQJ�FOLS�RQWR�LWV�FRUUHVSRQGLQJ�WDE�EHIRUH�\RX�VOLGH�WKH�V\VWHP�ERDUG�
EDFN�WR�ORFN�LW�LQ�SRVLWLRQ��3XVK�HYHQO\�RQ�ERWK�VLGHV�RI�WKH�V\VWHP�ERDUG�DV�\RX�
VOLGH�LW�LQWR�SRVLWLRQ��GR�QRW�WZLVW�WKH�V\VWHP�ERDUG��

VFUHZ

VORWV����

WDEV����

EDFN�RI�FRPSXWHU

V\VWHP�ERDUG
n+ Systems Service Manual



$SSHQGL[�$

6\VWHP�6HWXS�3URJUDP
7KLV�DSSHQGL[�GHVFULEHV�WKH�6\VWHP�6HWXS�SURJUDP��ZKLFK�LV�XVHG�WR�FKDQJH�
WKH�V\VWHP�FRQILJXUDWLRQ�LQIRUPDWLRQ�VWRUHG�LQ�195$0�RQ�WKH�V\VWHP�ERDUG�

7R�HQWHU�WKH�6\VWHP�6HWXS�SURJUDP��IROORZ�WKHVH�VWHSV�

�� 7XUQ�RQ��RU�UHERRW��WKH�V\VWHP�

�� 3UHVV��&WUO!�$OW!�(QWHU!�LPPHGLDWHO\�DIWHU�\RX�VHH�WKH�IROORZLQJ�
PHVVDJH�

3UHVV��&WUO!�$OW!�(QWHU!�IRU�6HWXS

,I�\RX�ZDLW�WRR�ORQJ�DQG�WKH�RSHUDWLQJ�V\VWHP�EHJLQV�WR�ORDG�LQWR�PHPRU\��let 
the system complete the load operation��WKHQ�VKXW�GRZQ�WKH�V\VWHP�DQG�WU\�
DJDLQ��<RX�FDQ�DOVR�HQWHU�WKH�6\VWHP�6HWXS�SURJUDP�E\�UHVSRQGLQJ�WR�FHUWDLQ�
HUURU�PHVVDJHV�
6\VWHP�6HWXS�3URJUDP $��



$�� Dell OptiPlex Gn and G

,QW

3DJH���RI��

'ULYHV�

3ULPDU\��7\SH

'ULYH����$XWR

'ULYH����1RQH

'LVNHWWH�'ULYH�

3DJH���RI��

'LVNHWWH�'ULYH�

7DE�6KLIW�7DE�FK

�6HFRQGDU\

'ULYH���$XWR�

'ULYH���1RQH

7DE�6KLIW�7DE�F

7LPH�����������

5HVHUYHG�0HP

&38�6S

1XP�/

.H\ERDUG�(U

6\VWHP�3DVV

3DVVZRUG�6W

%RRW�6HTX

6HWXS�3DVV

$XWR�3RZH

3RZHU�0DQDJH

:DNHXS�2Q

0

6HULDO�3R

6HULDO�3R

3DUDOOHO�

3DUDOOHO�

,'(�+DUG�

'LVN

6SH
6\VWHP�6HWXS�6FUHHQV

)LJXUH�$�����6\VWHP�6HWXS�6FUHHQV

HJUDWHG�'HYLFHV

'HOO�&RPSXWHU�&RUSRUDWLRQ��ZZZ�GHOO�FRP�

6\VWHP�2SWL3OH[�*Q������/�(0�6HWXS %,26�9HUVLRQ��XXX�

�&\OV�+GV��3UH��/=��6HF��6L]H

�����������������������������

��/HYHO���&DFKH�

���9LGHR�0HPRU\�

�����6\VWHP�0HPRU\�

6HUYLFH�7DJ�

���������$VVHW�7DJ�

(VF�H[LWFKDQJH�YDOXHV�� $OW�%�UHERRW

%�

'HOO�&RPSXWHU�&RUSRUDWLRQ��ZZZ�GHOO�FRP�

'DWH���7XH�$XJXVW���������

6\VWHP�2SWL3OH[�*Q������/�(0�6HWXS� 

$�

DQJH�ILHOGV

&'�520�'HYLFH

��1RW�,QVWDOOHG

����LQFK�������0%

FKDQJH�YDOXHV (VF�H[LW

7KLV�FDWHJRU\�VHWV�WKH�WLPH�LQ���

���KRXU�IRUPDW��KRXUV�PLQXWHV�

VHFRQGV��IRU�WKH�LQWHUQDO�FORFN�

FDOHQGDU�

7R�FKDQJH�WKH�YDOXH�LQ�D�ILHOG��

HQWHU�D�QXPEHU�RU�XVH�WKH�OHIW��

RU�ULJKW�DUURZ�NH\�

&KDQJHV�WDNH�HIIHFW�LPPHGLDWHO\�

����%,26�9HUVLRQ��XXX�

7KLV�FDWHJRU\�VHWV�ZKHWKHU�NH\ERDUG�

UHODWHG�HUURU�PHVVDJHV�DUH�UHSRUWHG�

DW�V\VWHP�VWDUWXS�

$OW�3�QH[WKDQJH�ILHOGV

$OW�3�QH[W $OW�%�UHERRW

RU\�

HHG�

RFN�

1RQH

����0+]

2Q

URUV�

ZRUG�

DWXV�

HQFH�

ZRUG�

U�2Q�

PHQW�

�/$1�

2Q

2Q

$XWR

$XWR

���K

36��

$XWR

$XWR

2Q

1,&�

RXVH�

UW���

UW���

3RUW�

0RGH�

'LVN�

HWWH�

DNHU�

5HSRUW

1RW�(QDEOHG

8QORFNHG

'LVNHWWH�)LUVW

1RW�(QDEOHG

'LVDEOHG��������

'LVDEOHG

2II

����.%�

��0%��

���0%��('2��

;;;;;

;;;;;

���/HYHO���&DFKH�

����9LGHR�0HPRU\�

���6\VWHP�0HPRU\�

6HUYLFH�7DJ�

���������$VVHW�7DJ�

����.%�

��0%��

���0%��('2��

;;;;;

;;;;;

3HQWLXP��3URFHVVRU�00;�������0+]

3HQWLXP��3URFHVVRU�00;�������0+]
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7DEOH�$�����6\VWHP�6HWXS�&DWHJRULHV

&DWHJRU\ )XQFWLRQ

7LPH 5HVHWV�WLPH�RQ�FRPSXWHU©V�LQWHUQDO�FORFN�

'DWH 5HVHWV�GDWH�RQ�FRPSXWHU©V�LQWHUQDO�FDOHQGDU�

'LVNHWWH�'ULYH�$�
'LVNHWWH�'ULYH�%

,GHQWLILHV�W\SH�RI�GLVNHWWH�GULYHV�LQVWDOOHG��7DSH�
GULYHV�DUH�QRW�UHIOHFWHG�LQ�WKHVH�FDWHJRULHV�

'ULYHV��
�����3ULPDU\
�����6HFRQGDU\

,GHQWLILHV�GULYHV�DWWDFKHG�WR�WKH�,'(��DQG�
,'(��FRQQHFWRUV�RQ�V\VWHP�ERDUG��(DFK�(,'(�
FRQQHFWRU�VXSSRUWV�WZR�(,'(�GULYHV��'ULYH���
DQG�'ULYH����

)RU�(,'(�KDUG�GLVN�GULYHV��WKH�V\VWHP�SUR�
YLGHV�DQ�DXWRPDWLF�GULYH�W\SH�GHWHFW�
IHDWXUH��7R�XVH�WKLV�IHDWXUH��KLJKOLJKW�WKH�
DSSURSULDWH�'ULYH�FDWHJRU\�DQG�W\SH a �IRU�
DXWRPDWLF��

,I�QRQH�RI�WKH�VXSSRUWHG�GULYH�W\SHV�PDWFKHV�
WKH�SDUDPHWHUV�RI�WKH�QHZ�GULYH��HQWHU�SDUDPH�
WHUV�GLUHFWO\��7R�GR�VR��KLJKOLJKW�WKH�DSSURSULDWH�
'ULYH FDWHJRU\��'ULYH���RU�'ULYH����DQG�W\SH u 
WR�GLVSOD\�8VHU���3UHVV��7DE!�WR�KLJKOLJKW�HDFK�
RI�WKH�SDUDPHWHU�ILHOGV�LQ�VXFFHVVLRQ��DQG�HQWHU�
WKH�DSSURSULDWH�QXPEHU�IRU�HDFK�ILHOG�

127(��)RU�DOO�GHYLFHV�IURP�'HOO�WKDW�XVH�WKH�
EXLOW�LQ�(,'(�FRQWUROOHU��VHW�WKH�DSSURSULDWH�
'ULYH�FDWHJRU\�WR�$XWR�

5HVHUYHG�0HPRU\ 'HVLJQDWHV�D�UHJLRQ�RI�V\VWHP�ERDUG�PHPRU\�
WKDW�FDQ�EH�VXSSOLHG�E\�DQ�H[SDQVLRQ�FDUG�

7KLV�IHDWXUH�VKRXOG�QRW�EH�HQDEOHG�XQOHVV�DQ�
H[SDQVLRQ�FDUG�WKDW�UHTXLUHV�VSHFLDO�DGGUHVVLQJ�
LV�LQVWDOOHG�

&38�6SHHG ,QGLFDWHV�SURFHVVRU�VSHHG�DW�ZKLFK�V\VWHP�
ERRWV¥WKH�SURFHVVRU©V�UDWHG�VSHHG�RU�D�VORZHU�
FRPSDWLELOLW\�VSHHG�

1XP�/RFN 'HWHUPLQHV�ZKHWKHU�NH\ERDUG©V�1XP�/RFN�
PRGH�LV�DFWLYDWHG�

.H\ERDUG�(UURUV (QDEOHV�RU�GLVDEOHV�UHSRUWLQJ�RI�NH\ERDUG�
HUURUV�GXULQJ�3267�

6\VWHP�3DVVZRUG 'LVSOD\V�FXUUHQW�VWDWXV�RI�V\VWHP©V�SDVVZRUG�
VHFXULW\�IHDWXUH��$OVR�XVHG�WR�DVVLJQ�DQG�YHULI\�
D�QHZ�SDVVZRUG�
6\VWHP�6HWXS�3URJUDP $��



$�� Dell OptiPlex Gn and G
3DVVZRUG�6WDWXV 3URYLGHV�DQ�H[WUD�PHDVXUH�RI�V\VWHP�VHFXULW\�
E\�OHWWLQJ�\RX�VHW�WKH�V\VWHP�SDVVZRUG�WR�
/RFNHG�RU�8QORFNHG�

%RRW�6HTXHQFH 'HWHUPLQHV�ZKHWKHU�V\VWHP�ERRWV�IURP�'LV�
NHWWH�)LUVW��GHIDXOW���+DUG�'LVN�2QO\��
&'�520�)LUVW��RU�'HYLFH�/LVW��VHH�
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7DEOH�$�����6\VWHP�6HWXS�&DWHJRULHV��FRQWLQXHG�

&DWHJRU\ )XQFWLRQ
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