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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 User’s Guide that came with the system, Dell
provides the Diagnostics and Troubleshooting Guide for troubleshooting pro-
cedures 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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'HOO ��3RZHU(GJH �������DQG������6\VWHPV

5DFN�.LW�,QVWDOODWLRQ�*XLGH

TKLV�LQVWDOODWLRQ�JXLGH�SURYLGHV�LQVWUXFWLRQV�IRU�WUDLQHG�VHUYLFH�WHFKQLFLDQV�WR�
LQVWDOO�RQH�RU�PRUH�'HOO�3RZHU(GJH������RU������V\VWHPV�LQ�D�'HOO�UDFN��2QH�
UDFN�NLW�LV�UHTXLUHG�IRU�HDFK�3RZHU(GJH�V\VWHP�WR�EH�LQVWDOOHG�LQ�WKH�UDFN��7KH�
UDFN�NLW�LQFOXGHV�WKH�IROORZLQJ�LWHPV��VHH�)LJXUH����

� 2QH�SDLU�RI�VOLGH�DVVHPEOLHV�ZLWK�PRXQWLQJ�EUDFNHWV

� 2QH�PDLQ�WUD\�ZLWK�EXLOW�LQ�UDLOV

� 2QH�WUDQVYHUVH�WUD\�ZLWK�EXLOW�LQ�VOLGHV

� 2QH�FDEOH�PDQDJHPHQW�DUP�PRXQWLQJ�EUDFNHW�

� 2QH�FDEOH�PDQDJHPHQW�DUP�

� )RXU�FXUYHG�QXW�SODWHV

� 7ZR�DOLJQPHQW�SODWHV

� 2QH�FDJH�QXW�LQVWDOODWLRQ�WRRO

� )RXUWHHQ�������SDQ�KHDG�3KLOOLSV�VFUHZV

� )RXU�����IODW�PHWDO�ZDVKHUV�

� )RXU��������SDQ�KHDG�3KLOOLSV�VFUHZV�

� 7ZR��������IODW�PHWDO�ZDVKHUV

� )RXU�������FDJH�QXWV�

� )RXU������NQXUOHG�QXWV

127(6��,I�\RX�KDYH�SXUFKDVHG�D�'HOO�UDFN�V\VWHP�DORQJ�ZLWK�\RXU�
3RZHU(GJH �����RU������V\VWHP��WKH�UDFN�NLW�LV�SUH�LQVWDOOHG�LQ�WKH�UDFN�

7KH�QRQPHWULF�VFUHZV�FDOOHG�RXW�LQ�LOOXVWUDWLRQV�DQG�SURFHGXUDO�VWHSV�DUH�LGHQWLILHG�
ILUVW�E\�VL]H�DQG�WKHQ�E\�WKH�QXPEHU�RI�WKUHDGV�SHU�LQFK��)RU�H[DPSOH��D�����3KLOOLSV�
VFUHZ�ZLWK����WKUHDGV�SHU�LQFK�LV�LGHQWLILHG�DV�D�������VFUHZ��
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)LJXUH�����5DFN�.LW�&RQWHQWV�

FDJH�QXW�

LQVWDOODWLRQ�WRRO�

QXW�SODWHV����

FDEOH�PDQDJHPHQW

DUP�PRXQWLQJ�EUDFNHW�

FDEOH�PDQDJHPHQW�DUP

VOLGH�DVVHPEOLHV����

WUDQVYHUVH�WUD\

������FDJH�

QXWV����� ����IODW�PHWDO�

ZDVKHUV����

�������[�������LQFK�

VFUHZV����

127(��7KH�VFUHZV��QXWV��DQG�ZDVKHUV�VKRZQ�LQ�EODFN�DUH�DFWXDO�VL]H�WHPSODWHV�

������[�����LQFK�

VFUHZV�����

DOLJQPHQW�SODWHV����

PDLQ�WUD\

�����NQXUOHG�QXWV����

�������IODW�PHWDO�

ZDVKHUV����
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%HIRUH�<RX�%HJLQ

%HIRUH�\RX�EHJLQ�LQVWDOOLQJ�\RXU�3RZHU(GJH������RU������V\VWHP��FDUHIXOO\�
UHDG�WKH�VDIHW\�SUHFDXWLRQV�DQG�LQVWDOODWLRQ�UHVWULFWLRQV�LQ�WKH�IROORZLQJ�
VXEVHFWLRQV�

.LW�,QVWDOODWLRQ�5HVWULFWLRQV�

7KLV�UDFN�NLW�LV�LQWHQGHG�WR�EH�LQVWDOOHG�LQ�D�'HOO�UDFN�E\�WUDLQHG�VHUYLFH�WHFKQL�
FLDQV��,I�\RX�LQVWDOO�WKH�NLW�LQ�DQ\�RWKHU�UDFN��EH�VXUH�WKDW�WKH�UDFN�PHHWV�WKH�
VSHFLILFDWLRQV�RI�WKH�'HOO�UDFN�

5DFN�6WDELOL]HU�)HHW��

7KH�VWDELOL]HU�IHHW�KHOS�SUHYHQW�WKH�SRVVLELOLW\�RI�WKH�UDFN�WLSSLQJ�RYHU�ZKHQ�D�
3RZHU(GJH������RU������V\VWHP�LV�LQVWDOOHG�DQG�WKHQ�SXOOHG�RXW�RI�WKH�UDFN�WR�
WKH�IXOO\�H[WHQGHG�SRVLWLRQ�RI�WKH�VOLGH�DVVHPEOLHV��5HIHU�WR�WKH�'HOO�3RZHU(GJH�
5DFN�0RXQWDEOH�6ROXWLRQV�,QVWDOODWLRQ�*XLGH�SURYLGHG�ZLWK�WKH�UDFN�IRU�
LQVWUXFWLRQV�RQ�LQVWDOOLQJ�WKH�VWDELOL]HU�IHHW�

:$51,1*��'HOO©V�VHUYHU�V\VWHPV�DUH�FHUWLILHG�DV�FRPSRQHQWV�IRU�XVH�LQ
'HOO©V�5DFN�&DELQHW�XVLQJ�WKH�'HOO�&XVWRPHU�5DFN�.LW��7KH�ILQDO�LQVWDO�
ODWLRQ�RI�'HOO�VHUYHUV�DQG�5DFN�.LWV�LQ�DQ\�RWKHU�EUDQG�RI�UDFN�FDELQHW
KDV� QRW� EHHQ� DSSURYHG� E\� DQ\� VDIHW\� DJHQFLHV�� ,W� LV� WKH� FXVWRPHU©V
UHVSRQVLELOLW\�WR�KDYH�WKH�ILQDO�FRPELQDWLRQ�RI�'HOO�VHUYHUV�DQG�5DFN�.LWV
IRU�XVH�LQ�RWKHU�EUDQGV�RI�UDFN�FDELQHWV�HYDOXDWHG�IRU�VXLWDELOLW\�E\�D�FHU�
WLILHG�VDIHW\�DJHQF\�

:$51,1*�� ,QVWDOOLQJ� 3RZHU(GJH� ����� RU� ����� V\VWHPV� LQ� D� 'HOO
UDFN�ZLWKRXW� WKH� IURQW� DQG� VLGH� VWDELOL]HU� IHHW� LQVWDOOHG� FRXOG� FDXVH
WKH�UDFN�WR�WLS�RYHU��UHVXOWLQJ�LQ�ERGLO\�LQMXU\�XQGHU�FHUWDLQ�FLUFXP�
VWDQFHV��7KHUHIRUH��DOZD\V� LQVWDOO� WKH�VWDELOL]HU� IHHW�EHIRUH� LQVWDOOLQJ
FRPSRQHQWV�LQ�WKH�UDFN�

:$51,1*��$IWHU�LQVWDOOLQJ�FRPSXWHUV�LQ�D�UDFN��QHYHU�SXOO�PRUH�WKDQ
RQH�FRPSXWHU�RXW�RI�WKH�UDFN�RQ�LWV�VOLGHV�DW�RQH�WLPH��7KH�ZHLJKW�RI�PRUH
WKDQ�RQH� FRPSXWHU�H[WHQGHG�RQ�VOLGHV�FRXOG� FDXVH� WKH� UDFN� WR� WLS�RYHU
DQG�LQMXUH�VRPHRQH��
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5HFRPPHQGHG�7RROV�

7R�LQVWDOO�WKH�UDFN�NLW��\RX�VKRXOG�KDYH�WKH�IROORZLQJ�WRROV�

� $����3KLOOLSV�VFUHZGULYHU

� $�����LQFK�QXW�GULYHU�

� 7KH�FDJH�QXW�LQVWDOODWLRQ�WRRO�LQFOXGHG�LQ�WKH�UDFN�NLW

� $�VWHHO�PHDVXULQJ�WDSH

,QVWDOOLQJ�WKH�5DFN�.LW�LQ�WKH�5DFN
127(6��,I�\RX�SXUFKDVHG�D�'HOO�UDFN�V\VWHP�DORQJ�ZLWK�\RXU�3RZHU(GJH������
RU������V\VWHP��WKH�UDFN�NLW�LV�SUH�LQVWDOOHG�LQ�WKH�UDFN�

)RU�LQVWUXFWLRQV�RQ�LQVWDOOLQJ�WKH�3RZHU(GJH�V\VWHP�LWVHOI��VHH�¦,QVWDOOLQJ�WKH�
3RZHU(GJH������RU������6\VWHP�LQ�WKH�5DFN§�IRXQG�ODWHU�LQ�WKLV�JXLGH�

8VH�WKH�IROORZLQJ�SURFHGXUH�WR�LQVWDOO�WKH�UDFN�NLW�LQ�WKH�UDFN��

�� 5HPRYH�WKH�UDFN©V�IURQW�DQG�EDFN�GRRUV��

�� ,QVWDOO�WKH�VOLGH�DVVHPEOLHV�LQ�WKH�UDFN�

�� ,QVWDOO�WKH�PRXQWLQJ�EUDFNHW�IRU�WKH�FDEOH�PDQDJHPHQW�DUP��

�� ,QVWDOO�WKH�PDLQ�WUD\�LQ�WKH�VOLGH�DVVHPEOLHV��

�� ,QVWDOO�WKH�FDEOH�PDQDJHPHQW�DUP�RQ�WKH�EUDFNHW�

�� ,QVWDOO�WKH�WUDQVYHUVH�WUD\�RQWR�WKH�PDLQ�WUD\�

7KH�VXEVHFWLRQV�WKDW�IROORZ�LQFOXGH�LQVWUXFWLRQV�IRU�SHUIRUPLQJ�WKHVH�WDVNV��



'HOO�3RZHU(GJH������DQG������6\VWHPV�5DFN�.LW�,QVWDOODWLRQ�*XLGH� �

5HPRYLQJ�WKH�'RRUV�)URP�WKH�5DFN

<RX�PXVW�UHPRYH�WKH�GRRUV�IURP�WKH�UDFN�WR�SURYLGH�DFFHVV�WR�WKH�LQWHULRU�RI�WKH�
UDFN�DQG�WR�SUHYHQW�GDPDJH�WR�WKH�GRRUV�ZKLOH�LQVWDOOLQJ�WKH�NLW��8VH�WKH�IROORZ�
LQJ�SURFHGXUH�WR�UHPRYH�WKH�GRRUV��

�� 2SHQ�WKH�ODWFK�RQ�WKH�IURQW�GRRU��

6OLGH�WKH�ODWFK©V�SXVK�EXWWRQ�FRYHU�XS�DV�IDU�DV�LW�ZLOO�JR��SUHVV�WKH�SXVK
EXWWRQ��URWDWH�WKH�KDQGOH�FORFNZLVH�XQWLO�WKH�ODWFK�UHOHDVHV��DQG�WKHQ�SXOO�WKH�
GRRU�RSHQ��VHH�)LJXUH����

�

)LJXUH�����2SHQLQJ�WKH�/DWFK�RQ�WKH�'RRU

�� 5HPRYH�WKH�IURQW�GRRU�DV�VKRZQ�LQ�)LJXUH����

D� 2QH�SHUVRQ�VKRXOG�JUDVS�WKH�WRS�RI�WKH�GRRU�WR�VWDELOL]H�LW��7KH�RWKHU�SHU�
VRQ�VKRXOG�JUDVS�WKH�ERWWRP�RI�WKH�GRRU�

E� 7KH�SHUVRQ�KROGLQJ�WKH�ERWWRP�RI�WKH�GRRU�VKRXOG�SUHVV�WKH�UHOHDVH�OHYHU�
RQ�WKH�ERWWRP�KLQJH�DQG�WKHQ�SXOO�WKH�ERWWRP�RI�WKH�GRRU�DZD\�IURP�WKH�
UDFN�D�IHZ�LQFKHV��

F� 7KH�SHUVRQ�KROGLQJ�WKH�WRS�RI�WKH�GRRU�VKRXOG�SUHVV�WKH�UHOHDVH�OHYHU�RQ�
WKH�WRS�KLQJH�DQG�WKHQ�SXOO�WKH�GRRU�DZD\�IURP�WKH�UDFN��

:$51,1*�� 8VH� WZR� SHRSOH� WR� UHPRYH� WKH� GRRUV� WR� SUHYHQW� SHUVRQDO
LQMXU\��



� 'HOO�3RZHU(GJH������DQG������6\VWHPV�5DFN�.LW�,QVWDOODWLRQ�*XLGH

�

)LJXUH�����5HPRYLQJ�WKH�'RRUV�

�� 5HSHDW�VWHSV���DQG���WR�UHPRYH�WKH�EDFN�GRRU�IURP�WKH�UDFN�

6WRUH�WKH�WZR�GRRUV�ZKHUH�WKH\�ZLOO�QRW�LQMXUH�VRPHRQH�LI�WKH\�DFFLGHQWO\�IDOO�
RYHU�

KLQJH�

UHOHDVH�

OHYHU



'HOO�3RZHU(GJH������DQG������6\VWHPV�5DFN�.LW�,QVWDOODWLRQ�*XLGH� �

,QVWDOOLQJ�WKH�6OLGH�$VVHPEOLHV�LQ�WKH�5DFN

8VH�WKH�IROORZLQJ�SURFHGXUH�WR�LQVWDOO�WKH�VOLGH�DVVHPEOLHV�LQ�WKH�UDFN��

�� 'HWHUPLQH�ZKHUH�\RX�ZDQW�WR�LQVWDOO�WKH�VOLGH�DVVHPEOLHV�

,I�\RX�LQWHQG�WR�LQVWDOO�PRUH�WKDQ�RQH�3RZHU(GJH������RU������V\VWHP�LQ�WKH�
UDFN��\RX�PXVW�LQVWDOO�WKH�VOLGH�DVVHPEOLHV�VR�WKDW�WKHUH�LV�DW�OHDVW������ LQFKHV�
RI�YHUWLFDO�VSDFH�EHWZHHQ�WKH�ERWWRP�RI�RQH�VOLGH�DVVHPEO\�DQG�WKH�ERWWRP�RI�
WKH�QH[W��VHH�)LJXUH�����,Q�WKH�'HOO�UDFN��WKLV�GLVWDQFH�LV�HTXDO�WR����KROHV�LQ�WKH�
YHUWLFDO�UDLOV�EHWZHHQ�VOLGH�DVVHPEOLHV��7R�LQVWDOO�WKH�FRPSXWHU�LQ�WKH�UDFN©V�
ORZHVW�SRVLWLRQ��VHOHFW�WKH�QLQWK�KROH�IURP�WKH�ERWWRP�RI�HDFK�YHUWLFDO�UDLO�LQ�
ZKLFK�WR�LQVWDOO�WKH�FDJH�QXWV��DV�GHVFULEHG�LQ�VWHS���

)LJXUH�����'HWHUPLQLQJ�:KHUH�WR�,QVWDOO�WKH�6OLGH�$VVHPEOLHV

$IWHU�GHWHUPLQLQJ�ZKHUH�WR�LQVWDOO�WKH�VOLGH�DVVHPEOLHV��PDUN�WKH�ORFDWLRQV�RI�
WKH�FDJH�QXWV�RQ�WKH�UDFN©V�YHUWLFDO�UDLOV�ZLWK�D�IHOW�WLSSHG�PDUNHU�RU�PDVNLQJ�
WDSH�

:$51,1*��,I�\RX�DUH�LQVWDOOLQJ�PRUH�WKDQ�RQH�FRPSXWHU��LQVWDOO�WKH
VOLGH�DVVHPEOLHV� VR� WKDW� WKH� ILUVW� FRPSXWHU� LV� LQVWDOOHG� LQ� WKH� ORZHVW
SRVLWLRQ�LQ�WKH�UDFN�

FDJH�QXW

YHUWLFDO�UDLO�

������LQFKHV�

������LQFKHV�

���KROHV�

LQ�UDLO�

�������

LQFKHV��

EHWZHHQ�

VOLGH�

DVVHPEOLHV�

�GUDZLQJ�QRW�

WR�

VFDOH�

�������[�����LQFK�VFUHZ

QXW�SODWH



� 'HOO�3RZHU(GJH������DQG������6\VWHPV�5DFN�.LW�,QVWDOODWLRQ�*XLGH

�� ,QVWDOO�WKH�FDJH�QXWV�DQG�QXW�SODWHV��

,QVWDOO�WKH�FXUYHG�QXW�SODWHV�RQ�WKH�YHUWLFDO�UDLOV�ZKHUH�\RX�ZDQW�WKH�HQGV�RI�
WKH�VOLGH�DVVHPEOLHV�WR�EH�ORFDWHG��VHH�)LJXUH�����(DFK�FXUYHG�QXW�SODWH�LV�KHOG�
LQ�SODFH�E\�RQH�3KLOOLSV�VFUHZ�DQG�RQH�FDJH�QXW��

7KH�IROORZLQJ�VXEVWHSV�H[SODLQ�KRZ�WR�LQVWDOO�WKH�FDJH�QXWV�DQG�WKH�QXW�SODWHV�

D� ,QVHUW�WKH�ORZHU�OLS�RI�WKH�������FDJH�QXW�RYHU�WKH�ERWWRP�RI�WKH�RSHQLQJ�
LQ�WKH�EDFN�RI�D�UDLO�DV�VKRZQ�LQ�WKH�FDJH�QXW�LQVWDOODWLRQ�JUDSKLF�LQ�)LJ�
XUH����7KHQ�LQVHUW�WKH�VPDOO�HQG�RI�WKH�FDJH�QXW�LQVWDOODWLRQ�WRRO�WKURXJK�
WKH�RSHQLQJ�LQ�WKH�UDLO��IURP�WKH�IURQW���DQG�KRRN�WKH�WRRO�RYHU�WKH�WRS�OLS�
RI�WKH�FDJH�QXW��

E� 3XVK�LQ�RQ�WKH�FDJH�QXW�ZKLOH�URWDWLQJ�WKH�WRRO�XS�DQG�SXOOLQJ�WKH�WRRO�
EDFN�WRZDUG�\RX�XQWLO�WKH�WRS�OLS�RI�WKH�FDJH�QXW�VQDSV�LQWR�SRVLWLRQ��

F� 5HSHDW�WKLV�SURFHVV�WR�LQVWDOO�WKH�UHPDLQLQJ�FDJH�QXWV�

G� 7R�LQVWDOO�RQH�RI�WKH�FXUYHG�QXW�SODWHV��LQVHUW�LW�WKURXJK�WKH�KROH�EHORZ�
WKH�FDJH�QXW��IURP�WKH�EDFN�RI�WKH�UDLO��DV�VKRZQ�LQ�WKH�QXW�SODWH�LQVWDOOD�
WLRQ�JUDSKLF�LQ�)LJXUH����DQG�WKHQ�VHFXUH�WKH�QXW�SODWH�LQ�SODFH�ZLWK�D�
������[�����LQFK�3KLOOLSV�VFUHZ��VHH�)LJXUH�����

H� 5HSHDW�VXEVWHSV�D�WKURXJK�G�WR�LQVWDOO�WKH�UHPDLQLQJ�QXW�SODWHV�
�

)LJXUH�����,QVWDOOLQJ�WKH�&DJH�1XWV�DQG�1XW�3ODWHV

FDJH�QXW

LQVWDOODWLRQ

QXW�SODWH�

LQVWDOODWLRQ

FDJH�QXW

QXW�SODWH

������[�����LQFK�

VFUHZ�



'HOO�3RZHU(GJH������DQG������6\VWHPV�5DFN�.LW�,QVWDOODWLRQ�*XLGH� �

�� 5HPRYH�DQ\�REVWUXFWLRQV�EHIRUH�LQVWDOOLQJ�WKH�VOLGHV�

127(��'R�QRW�DGMXVW�WKH�ORFDWLRQ��IURQW�WR�EDFN�SRVLWLRQ��RI�WKH�UDLO�LI�WKH�
7�VKDSHG�EUDFNHWV�DUH�PRYHG��

7KH�YHUWLFDO�UDLOV�DUH�KHOG�LQ�SRVLWLRQ�ZLWK�DGMXVWDEOH�7�VKDSHG�EUDFNHWV��,I�DQ\�
RI�WKHVH�EUDFNHWV�DUH�SRVLWLRQHG�VR�WKDW�WKH\�ZLOO�LQWHUIHUH�ZLWK�WKH�SURSHU�ILW�RI�
D�VOLGH��UHPRYH�WKH�WZR�3KLOOLSV�VFUHZV�VHFXULQJ�WKH�EUDFNHW�WR�WKH�YHUWLFDO�UDLO�
DQG�PRYH�WKH�EUDFNHW�WR�WKH�QH[W�DGMDFHQW�WKUHH�KROH�JURXSLQJ�LQ�WKH�UDLO��VHH�
)LJXUH����

)LJXUH�����5HORFDWLQJ�WKH�7�6KDSHG�%UDFNHWV

�� 8VLQJ�D�3KLOOLSV�VFUHZGULYHU��VOLJKWO\�ORRVHQ�WKH�WZR�VFUHZV�WKDW�KROG�WKH�
EDFN�VOLGH�PRXQWLQJ�EUDFNHW�WR�WKH�H[WHULRU�VOLGH��VHH�)LJXUH�����

127(��'R�QRW�DGMXVW�WKH�IURQW�VOLGH�PRXQWLQJ�EUDFNHWV��'RLQJ�VR�ZLOO�SUHYHQW�
WKH�WUD\�IURP�DOLJQLQJ�SURSHUO\�ZLWK�WKH�UDFN��0DNH�DGMXVWPHQWV�RQO\�WR�WKH�
EDFN�VOLGH�PRXQWLQJ�EUDFNHWV�

7�VKDSHG�

EUDFNHW�

VFUHZV����



�� 'HOO�3RZHU(GJH������DQG������6\VWHPV�5DFN�.LW�,QVWDOODWLRQ�*XLGH

�

)LJXUH�����,QVWDOOLQJ�WKH�6OLGH�$VVHPEOLHV

�� ,QVWDOO�WKH�VOLGH�DVVHPEO\�LQ�WKH�UDFN��

127(6��:KHQ�LQVWDOOLQJ�WKH�VOLGH�DVVHPEOLHV��EH�VXUH�WKDW�WKH�JUHHQ�SODVWLF�
VWRSV�DW�WKH�HQGV�RI�WKH�FKDQQHOV�DUH�DW�WKH�EDFN�RI�WKH�UDFN�DQG�WKDW�WKH�
JUHHQ�SXVK�EXWWRQ��RQ�WKH�LQWHULRU�VOLGH��LV�QHDU�WKH�IURQW�RI�WKH�UDFN�

,I�WKH�VOLGH�DVVHPEO\�LV�FRPSOHWHO\�H[WHQGHG�DQG�ORFNHG�LQ�SRVLWLRQ��SUHVV�WKH�
VSULQJ�ORFDWHG�RQ�WKH�LQVLGH�RI�WKH�LQWHULRU�VOLGH��QHDU�WKH�HQG�ZLWK�WKH�JUHHQ�
SODVWLF�VWRS��WR�UHOHDVH�WKH�VOLGH�VR�WKDW�LW�FDQ�EH�UHWXUQHG�WR�WKH�UHWUDFWHG�
SRVLWLRQ��

D� ,QVHUW�WKH�VOLGH©V�PRXQWLQJ�EUDFNHW�IODQJHV�EHWZHHQ�WKH�QXW�SODWHV�DQG�
WKH�UDFN©V�YHUWLFDO�UDLOV�DV�VKRZQ�LQ�)LJXUH���

E� 3RVLWLRQ�WKH�PRXQWLQJ�EUDFNHW�DW�WKH�EDFN�RI�WKH�VOLGH�DVVHPEO\�VR�WKDW�
LWV�WZR�VORWV�DUH�DOLJQHG�ZLWK�WKH�WZR�ORZHVW�KROHV�LQ�WKH�QXW�SODWH��VHH�
)LJXUH�����6HFXUH�WKH�PRXQWLQJ�EUDFNHW�ZLWK�WZR�������[�����LQFK�

QXW�SODWH

PRXQWLQJ�EUDFNHW�

IODQJH

������[�����LQFK�

VFUHZV����

YHUWLFDO�UDLO

�DOLJQPHQW�SODWH

6HH�VWHS���IRU�FRUUHFW�

RULHQWDWLRQ�RI�VOLGH�

DVVHPEOLHV�

IURQW�RI�UDFN



'HOO�3RZHU(GJH������DQG������6\VWHPV�5DFN�.LW�,QVWDOODWLRQ�*XLGH� ��

3KLOOLSV�VFUHZV�DQG�WZR�����IODW�PHWDO�ZDVKHUV��'R�QRW�FRPSOHWHO\�
WLJKWHQ�WKH�WZR�PRXQWLQJ�VFUHZV�XQWLO�\RX�LQVWDOO�WKH�WUD\�DQG�YHULI\�WKDW�
WKH�ZLGWK�EHWZHHQ�WKH�VOLGH�DVVHPEOLHV�LV�FRUUHFW�

F� ,QVHUW�D�������[�����LQFK�3KLOOLSV�VFUHZ�WKURXJK�WKH�DOLJQPHQW�SODWH��
3RVLWLRQ�WKH�PRXQWLQJ�EUDFNHW�DW�WKH�IURQW�RI�WKH�VOLGH�DVVHPEO\�VR�WKDW�
LWV�WZR�VORWV�DUH�DOLJQHG�ZLWK�WKH�WZR�ORZHVW�KROHV�LQ�WKH�QXW�SODWH��DQG�
LQVWDOO�WKH�DOLJQPHQW�SODWH��VHH�)LJXUH�����6HFXUH�WKH�DOLJQPHQW�SODWH�DQG�
PRXQWLQJ�EUDFNHW�XVLQJ�D�VHFRQG�������[�����LQFK�3KLOOLSV�VFUHZ�

G� ,I�QHFHVVDU\��DGMXVW�WKH�VOLGH�DVVHPEO\©V�OHQJWK�XQWLO�WKH�PRXQWLQJ�
EUDFNHW�IODQJHV�ILW�VQXJO\�DJDLQVW�WKH�EDFN�RI�WKH�UDLOV�RQ�ERWK�HQGV�DV�
VKRZQ�LQ�)LJXUH�����'HOO�UDFNV�UHTXLUH�QR�DGMXVWPHQW�WR�WKH�VOLGH�DVVHP�
EOLHV��WKH�PRXQWLQJ�EUDFNHWV�DUH�SUHFRQILJXUHG�WR�WKH�FRUUHFW�OHQJWK��

)LJXUH�����$GMXVWLQJ�WKH�/HQJWK�RI�WKH�6OLGH�$VVHPEOLHV�

H� 3XOO�WKH�LQWHULRU�VOLGH�RXW�XQWLO�\RX�KDYH�DFFHVV�WR�WKH�WZR�EDFN�
PRXQWLQJ�EUDFNHW�VFUHZV�DQG�QXWV��VHH�)LJXUH�����7LJKWHQ�WKH�WZR�
PRXQWLQJ�EUDFNHW�VFUHZV�

I� 3XVK�WKH�LQWHULRU�VOLGH�EDFN�LQ�WR�WKH�UHWUDFWHG�SRVLWLRQ�

�� 5HSHDW�VWHSV���WKURXJK���WR�LQVWDOO�WKH�VHFRQG�VOLGH�DVVHPEO\��

GHWDLO�RI�ULJKW�

VOLGH��IDFLQJ�

UHDU�RI�UDFN�

VLGH�RI�UDFN�

FXWDZD\

7R�DGMXVW�OHQJWK�RI�

VOLGH�DVVHPEO\��

ORRVHQ�WZR�VFUHZV�

VHFXULQJ�EDFN�

PRXQWLQJ�EUDFNHW�RI�

HDFK�VOLGH�DQG�DGMXVW�

SRVLWLRQ�RI�EUDFNHW�



�� 'HOO�3RZHU(GJH������DQG������6\VWHPV�5DFN�.LW�,QVWDOODWLRQ�*XLGH

,QVWDOOLQJ�WKH�&DEOH�0DQDJHPHQW�$UP�0RXQWLQJ�%UDFNHW

8VH�WKH�IROORZLQJ�SURFHGXUH�WR�LQVWDOO�WKH�FDEOH�PDQDJHPHQW�DUP�PRXQWLQJ�
EUDFNHW�RQ�WKH�WUD\��

�� 3RVLWLRQ�WKH�FDEOH�PDQDJHPHQW�DUP�PRXQWLQJ�EUDFNHW�DV�VKRZQ�LQ�)LJ�
XUH���

)LJXUH�����,QVWDOOLQJ�WKH�&DEOH�0DQDJHPHQW�$UP�0RXQWLQJ�
%UDFNHW

�� 6HFXUH�WKH�FDEOH�PDQDJHPHQW�DUP�PRXQWLQJ�EUDFNHW�WR�WKH�WUD\�ZLWK�
WZR��������[�������LQFK�3KLOOLSV�VFUHZV��

,QVWDOOLQJ�WKH�0DLQ�7UD\�LQ�WKH�5DFN

8VH�WKH�IROORZLQJ�SURFHGXUH�WR�LQVWDOO�WKH�WUD\�LQ�WKH�UDFN��

�� ([WHQG�WKH�WZR�LQWHULRU�VOLGHV�RXW�RI�WKH�UDFN�XQWLO�WKH\�ORFN�LQ�WKH�
H[WHQGHG�SRVLWLRQ�

:$51,1*��7R�SUHYHQW�SHUVRQDO� LQMXU\��XVH� WZR�SHRSOH� WR� OLIW� WKH� WUD\
DQG�KROG�LW� LQ�SRVLWLRQ�ZKLOH� LQVHUWLQJ�WKH�WUD\©V�UDLOV� LQWR�WKH�VOLGHV�RQ
HDFK�VLGH��

FDEOH�PDQDJHPHQW�

DUP�PRXQWLQJ�EUDFNHW

PDLQ�WUD\

�������[�������LQFK�VFUHZV����



'HOO�3RZHU(GJH������DQG������6\VWHPV�5DFN�.LW�,QVWDOODWLRQ�*XLGH� ��

�� /LIW�WKH�PDLQ�WUD\�LQWR�SRVLWLRQ��DQG�LQVHUW�WKH�WUD\©V�EXLOW�LQ�UDLOV�LQWR�
WKH�FKDQQHOV�RI�WKH�LQWHULRU�VOLGHV��VHH�)LJXUH�����

7KH�VORWWHG�KROHV�LQ�WKH�VOLGH�PRXQWLQJ�EUDFNHWV��VHH�)LJXUH����DOORZ�IRU�
DGMXVWPHQW�LI�WKH�ZLGWK�EHWZHHQ�WKH�VOLGH�DVVHPEOLHV�LV�QRW�FRUUHFW��$GMXVW�
WKH�ZLGWK�VR�WKDW�WKH�WUD\�VOLGHV�LQWR�SODFH�HDVLO\��

127(��<RX�ZLOO�IHHO�UHVLVWDQFH�DV�WKH�UDLOV�WKUHDG�WKHPVHOYHV�LQWR�WKH�EDOO�
EHDULQJ�FDJHV�LQ�WKH�VOLGH�DVVHPEOLHV¥WKLV�LV�QRUPDO��&RQWLQXH�WR�SXVK�WKH�
WUD\�LQZDUG�XQWLO�LW�VOLGHV�FRPSOHWHO\�LQWR�WKH�UDFN�DQG�LV�IXOO\�VHDWHG���<RX�
PD\�KDYH�WR�SXOO�WKH�PDLQ�WUD\�SDUWLDOO\�RXW�DQG�SXVK�LW�EDFN�LQWR�WKH�UDFN�WR�
IXOO\�WKUHDG�WKH�EDOO�EHDULQJ�FDJHV���:KHQ�IXOO\�HQJDJHG��WKH�EDFN�RI�WKH�
FDSWLYH�WKXPEVFUHZV�LQ�WKH�PDLQ�WUD\�VKRXOG�PDWH�ZLWK�WKH�DOLJQPHQW�SODWHV�
RQ�WKH�UDFN©V�IURQW�YHUWLFDO�UDLOV�

$V�\RX�SXOO�WKH�WUD\�RXW�WR�LWV�IXUWKHVW�H[WHQVLRQ��WKH�WUD\�ZLOO�ORFN�LQ�WKH�
H[WHQGHG�SRVLWLRQ��7R�SXVK�WKH�WUD\�EDFN�LQWR�WKH�UDFN��SUHVV�WKH�JUHHQ�EXW�
WRQV�QHDU�WKH�IURQW�RI�ERWK�LQWHULRU�VOLGHV��VHH�)LJXUH�����DQG�VLPXOWDQHRXVO\�
SXVK�LQ�RQ�WKH�WUD\�

)LJXUH������,QVWDOOLQJ�WKH�0DLQ�7UD\�LQ�WKH�5DFN�

YHUWLFDO�UDLO

JUHHQ�EXWWRQ

PDLQ�WUD\

VOLGH�DVVHPEO\����UDLO����



�� 'HOO�3RZHU(GJH������DQG������6\VWHPV�5DFN�.LW�,QVWDOODWLRQ�*XLGH

�� 7LJKWHQ�DOO�HLJKW�RI�WKH�VOLGH�DVVHPEO\�PRXQWLQJ�VFUHZV�VHFXUHO\��

$IWHU�\RX�WLJKWHQ�DOO�RI�WKH�PRXQWLQJ�EUDFNHW�VFUHZV��VOLGH�WKH�WUD\�LQ�DQG�
RXW�D�IHZ�WLPHV�WR�HQVXUH�WKDW�QRQH�RI�WKH�DGMXVWPHQWV�FKDQJHG�DV�\RX�WLJKW�
HQHG�WKH�VFUHZV�

,QVWDOOLQJ�WKH�&DEOH�0DQDJHPHQW�$UP

8VH�WKH�IROORZLQJ�SURFHGXUH�WR�LQVWDOO�WKH�FDEOH�PDQDJHPHQW�DUP�RQWR�WKH�
FDEOH�PDQDJHPHQW�DUP�PRXQWLQJ�EUDFNHW��3HUIRUP�WKLV�SURFHGXUH�IURP�WKH�
EDFN�RI�WKH�UDFN��

�� )XOO\�H[WHQG�WKH�PDLQ�WUD\�IURP�WKH�UDFN�

�� ,QVWDOO�WKH�FDEOH�PDQDJHPHQW�DUP�RQ�WKH�FDEOH�PDQDJHPHQW�DUP��
PRXQWLQJ�EUDFNHW�

6HFXUH�WKH�FDEOH�PDQDJHPHQW�DUP�WR�WKH�PRXQWLQJ�EUDFNHW�ZLWK�WZR�
�������[�������LQFK�3KLOOLSV�VFUHZV�DQG�WZR��������IODW�PHWDO�ZDVKHUV��VHH�
)LJXUH������

)LJXUH������,QVWDOOLQJ�WKH�&DEOH�0DQDJHPHQW�$UP�

�� 6HFXUH�WKH�ORRVH�HQG�RI�WKH�FDEOH�PDQDJHPHQW�DUP�WR�WKH�EDFN�YHUWLFDO�
UDLO��VHH�)LJXUH�����

8VH�WZR�������[�����LQFK�3KLOOLSV�VFUHZV�DQG�WZR�����IODW�PHWDO�ZDVKHUV�WR�
VHFXUH�WKH�FDEOH�PDQDJHPHQW�DUP�WR�WKH�EDFN�YHUWLFDO�UDLO�DV�VKRZQ�LQ�)LJ�
XUH�����7KLV�LV�WKH�UDLO�RQ�WKH�ULJKW�VLGH�DV�\RX�IDFH�WKH�EDFN�RI�WKH�UDFN��

������[�����LQFK�

VFUHZV�����

�������[�������LQFK�VFUHZV����

����IODW�PHWDO�ZDVKHUV�����

FDEOH�PDQDJHPHQW�DUP

�YHUWLFDO�UDLO
EDFN�RI�WKH�UDFN

�������IODW�PHWDO�ZDVKHUV����



'HOO�3RZHU(GJH������DQG������6\VWHPV�5DFN�.LW�,QVWDOODWLRQ�*XLGH� ��

,QVWDOOLQJ�WKH�7UDQVYHUVH�7UD\

)ROORZ�WKHVH�VWHSV�WR�LQVWDOO�WKH�WUDQVYHUVH�WUD\�RQWR�WKH�PDLQ�WUD\�

127(��7KLV�WDVN�UHTXLUHV�WZR�SHRSOH¥RQH�WR�VXSSRUW�WKH�KLQJH�SODWH�DQG�RQH�WR�
JXLGH�WKH�WUDQVYHUVH�WUD\�LQWR�SRVLWLRQ�

�� )XOO\�H[WHQG�WKH�PDLQ�WUD\�IURP�WKH�UDFN�

�� :KLOH�KROGLQJ�WKH�WUDQVYHUVH�WUD\�DGMDFHQW�WR�WKH�PDLQ�WUD\��DOLJQ�WKH�
VOLGHV�RQ�WKH�XQGHUVLGH�RI�WKH�WUDQVYHUVH�WUD\�ZLWK�WKH�UDLOV�RQ�WKH�WRS�RI�
WKH�PDLQ�WUD\��VHH�)LJXUH�����

)LJXUH������,QVWDOOLQJ�WKH�7UDQVYHUVH�7UD\

PDLQ�WUD\

WUDQVYHUVH�WUD\

UDLO����

KLQJH�SODWH

JOLGH�SDWK

UHWHQWLRQ�DUP

WDE

VORW



�� 'HOO�3RZHU(GJH������DQG������6\VWHPV�5DFN�.LW�,QVWDOODWLRQ�*XLGH

�� ,QVWDOO�WKH�WUDQVYHUVH�WUD\�RQWR�WKH�PDLQ�WUD\��VHH�)LJXUH�����

3RVLWLRQ�WKH�KLQJH�SODWH�DW�D�VOLJKW�DQJOH�VR�WKDW�WKH�UHWHQWLRQ�DUP�GRHV�QRW�
LQWHUIHUH�ZLWK�WKH�PDLQ�WUD\��DQG�VOLGH�WKH�WUDQVYHUVH�WUD\�RQWR�WKH�PDLQ�WUD\��
<RX�ZLOO�IHHO�UHVLVWDQFH�DV�WKH�UDLOV�WKUHDG�WKHPVHOYHV�LQWR�WKH�EDOO�EHDULQJ�
FDJHV�LQ�WKH�VOLGH�DVVHPEOLHV��:KHQ�WKH�UDLOV�DUH�IXOO\�WKUHDGHG�LQWR�WKH�
VOLGHV��D�IODW�UHWDLQLQJ�VSULQJ�ZLOO�FOLFN�LQWR�SODFH�DW�WKH�RSHQ�HQG�RI�HDFK�
VOLGH�

�� :KLOH�KROGLQJ�WKH�KLQJH�SODWH�DW�D�ULJKW�DQJOH�WR�WKH�WUDQVYHUVH�WUD\��
VOLGH�WKH�WUDQVYHUVH�WUD\�EDFN�WRZDUGV�\RX�DV�IDU�DV�SRVVLEOH�

�� /RZHU�WKH�KLQJH�SODWH�WR�D�KRUL]RQWDO�SRVLWLRQ��PDNLQJ�VXUH�WKDW�WKH�WDE�
RQ�WKH�PDLQ�WUD\�HQJDJHV�WKH�VORW�LQ�WKH�KLQJH�SODWH��VHH�)LJXUH�����

,QVWDOOLQJ�WKH�3RZHU(GJH������RU������6\VWHP�LQ�
WKH�5DFN

8VH�WKH�IROORZLQJ�SURFHGXUH�WR�LQVWDOO�D�3RZHU(GJH������RU������V\VWHP�LQ�WKH�
UDFN�� �

�� 5HPRYH�WKH�FRPSXWHU�FRYHU�

6HH�&KDSWHU����¦:RUNLQJ�,QVLGH�WKH�&RPSXWHU�§�LQ�WKH�FRPSXWHU©V�8VHU©V�
*XLGH�IRU�LQVWUXFWLRQV�RQ�UHPRYLQJ�WKH�FRPSXWHU�FRYHU�

�� 5HPRYH�DQ\�H[SDQVLRQ�FDUGV�WKDW�LQWHUIHUH�ZLWK�DFFHVV�WR�WKH�IORRU�RI�
WKH�FKDVVLV�

6HH�&KDSWHU����¦,QVWDOOLQJ�6\VWHP�%RDUG�2SWLRQV�§�LQ�WKH�8VHU©V�*XLGH�IRU�
LQVWUXFWLRQV�RQ�UHPRYLQJ�H[SDQVLRQ�FDUGV�

:$51,1*��7KH�FRPSXWHU�ZHLJKV�DSSUR[LPDWHO\������NJ�������OE��ZKHQ
IXOO\�ORDGHG��7R�SUHYHQW�SHUVRQDO�LQMXU\��XVH�WZR�SHRSOH�WR�OD\�WKH�FRP�
SXWHU�RQ�LWV�VLGH�VR�\RX�FDQ�UHPRYH�WKH�FRPSXWHU©V�IHHW�LQ�WKH�IROORZLQJ
SURFHGXUH�

:$51,1*��,I�\RX�DUH�LQVWDOOLQJ�PRUH�WKDQ�RQH�FRPSXWHU��LQVWDOO�WKH�ILUVW
FRPSXWHU� LQ� WKH� ORZHVW�SRVLWLRQ� LQ� WKH� UDFN��1HYHU�SXOO�PRUH� WKDQ�RQH
FRPSXWHU�RXW�RI�WKH�UDFN�DW�D�WLPH�



'HOO�3RZHU(GJH������DQG������6\VWHPV�5DFN�.LW�,QVWDOODWLRQ�*XLGH� ��

�� 5HPRYH�WKH�IHHW�IURP�WKH�FRPSXWHU�

D� /D\�WKH�FRPSXWHU�RQ�LWV�VLGH�RQ�D�SLHFH�RI�IRDP�RU�FDUGERDUG��WR�SUHYHQW�
GDPDJH�WR�WKH�FRPSXWHU��ZKLOH�\RX�UHPRYH�WKH�IHHW��

E� )URP�LQVLGH�RI�WKH�FRPSXWHU�FKDVVLV��SUHVV�WKH�SODVWLF�ULYHW�RXW�IURP�WKH�
FHQWHU�RI�HDFK�IRRW�ZLWK�D�SHQ�RU�VPDOO�VFUHZGULYHU��

F� )URP�RXWVLGH�RI�WKH�FKDVVLV��SXOO�HDFK�IRRW�IURP�WKH�FKDVVLV�

�� 6HW�WKH�FRPSXWHU�LQ�WKH�WUD\�

,I�QHFHVVDU\��UHPRYH�WKH�IRXU������NQXUOHG�QXWV�IURP�WKH�IRXU�WKUHDGHG�VWXGV�
RQ�WKH�KLQJH�SODWH��8VLQJ�WZR�SHRSOH��OLIW�WKH�FRPSXWHU�XS�RYHU�WKH�WUD\�DQG�
SRVLWLRQ�LW�VR�WKDW�WKH�IRXU�WKUHDGHG�VWXGV�RQ�WKH�KLQJH�SODWH�ILW�LQWR�WKH�KROHV�
ZKHUH�WKH�IHHW�ZHUH�LQVWDOOHG�RQ�WKH�ERWWRP�RI�WKH�FKDVVLV��7KHQ�VHW�WKH�FRP�
SXWHU�GRZQ�RQ�WKH�WKUHDGHG�VWXGV��VHH�)LJXUH�����

:$51,1*�� %H� VXUH� WKDW� WKH� UDFN� KDV� DOO� WKUHH� VWDELOL]HU� IHHW
LQVWDOOHG�WR�SUHYHQW�LW�IURP�WLSSLQJ�RYHU�ZKHQ�\RX�SODFH�WKH�ZHLJKW�RI
WKH�FRPSXWHU�RQ�WKH�H[WHQGHG�WUD\�

7R�SUHYHQW�SHUVRQDO�LQMXU\��XVH�WZR�SHRSOH�WR�OLIW�WKH�FRPSXWHU�RQWR
WKH� WUD\�� %H� VXUH� WR� XVH� SURSHU� OLIWLQJ� WHFKQLTXHV� WR� SUHYHQW� EDFN
LQMXU\��



�� 'HOO�3RZHU(GJH������DQG������6\VWHPV�5DFN�.LW�,QVWDOODWLRQ�*XLGH

)LJXUH������,QVWDOOLQJ�WKH�3RZHU(GJH�6\VWHP�LQ�WKH�7UD\

�� 6HFXUH�WKH�FRPSXWHU�WR�WKH�KLQJH�SODWH�XVLQJ�WKH�IRXU������NQXUOHG�QXWV�

�� ,I�\RX�UHPRYHG�DQ\�H[SDQVLRQ�FDUGV�IURP�WKH�FRPSXWHU�LQ�VWHS����
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