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3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH

&RS\ULJKW������5',�&RPSXWHU�&RUSRUDWLRQ��$OO�ULJKWV�UHVHUYHG�

$XJXVW�����

5',�3DUW��������������5HYLVLRQ�$

3ULQWHG�LQ�WKH�8QLWHG�6WDWHV�RI�$PHULFD

8OWUD%RRN��&RORUSOXV��3HULSKHUDO�([SDQVLRQ�8QLW��DQG�3;8�DUH�

WUDGHPDUNV�RI�5',�&RPSXWHU�&RUSRUDWLRQ�

+3�8;�DQG�3$�5,6&�DUH�WUDGHPDUNV�RU�UHJLVWHUHG�WUDGHPDUNV�RI�WKH�

+HZOHWW�3DFNDUG�&RPSDQ\��3UR[LPD�2YDWLRQ�LV�D�UHJLVWHUHG�

WUDGHPDUN�RI�3UR[LPD�&RUSRUDWLRQ��(WKHUQHW�LV�D�WUDGHPDUN�RI�;HUR[�

&RUSRUDWLRQ��

$OO�RWKHU�SURGXFW�QDPHV�PHQWLRQHG�KHUHLQ�DUH�WUDGHPDUNV�RU�

UHJLVWHUHG�WUDGHPDUNV�RI�WKHLU�UHVSHFWLYH�RZQHUV�
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3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH LLL

,QWURGXFWLRQ ���

&RQYHQWLRQV�LQ�WKLV�5HIHUHQFH�*XLGH �������������������������������������� ���
1RWHV �������������������������������������������������������������������������������������� ���
:DUQLQJV�DQG�&DXWLRQV��������������������������������������������������������� ���
.H\ERDUG�,QSXW ��������������������������������������������������������������������� ���
6FUHHQ�0HVVDJHV�������������������������������������������������������������������� ���
9DULDEOHV �������������������������������������������������������������������������������� ���

6XSSOHPHQWDO�'RFXPHQWDWLRQ ������������������������������������������������� ���

'HWDLOHG�+DUGZDUH�'HVFULSWLRQ
���

3K\VLFDO�3DFNDJLQJ������������������������������������������������������������������� ���
&38�7HFKQRORJ\ ����������������������������������������������������������������������� ���
+3�&RPSDWLELOLW\ ������������������������������������������������������������������ ���
3UHFLVLRQ%RRNV�����DQG���� ������������������������������������������������� ���

)ODVK�0HPRU\ ��������������������������������������������������������������������������� ���
6\VWHP�0HPRU\ ������������������������������������������������������������������������ ���
'LVSOD\�7HFKQRORJ\ ������������������������������������������������������������������ ���
'LVSOD\�&RQWUROOHU ����������������������������������������������������������������� ���
6WDWXV�/LTXLG�&U\VWDO�'LVSOD\��/&'� ����������������������������������� ���

,QSXW�2XWSXW�'HYLFHV������������������������������������������������������������� ����
+DUG�'LVN�6WRUDJH��������������������������������������������������������������� ����
([WHUQDO�)ORSS\��2SWLRQDO�������������������������������������������������� ����
3&0&,$��3&�&DUG� ������������������������������������������������������������� ����
.H\ERDUG�DQG�7RXFKSDG ����������������������������������������������������� ����
2QERDUG�$XGLR �������������������������������������������������������������������� ����

([WHUQDO�&RQQHFWLRQV������������������������������������������������������������� ����
(WKHUQHW������������������������������������������������������������������������������� ����
6HULDO��3DUDOOHO��DQG�$8,����������������������������������������������������� ����
)DVW�6&6,�,, ������������������������������������������������������������������������� ����
9LGHR ������������������������������������������������������������������������������������ ����
'RFNLQJ�0RGXOH������������������������������������������������������������������� ����
'&�3RZHU����������������������������������������������������������������������������� ����

3RZHU�6XSSO\ �������������������������������������������������������������������������� ����
$&�$GDSWHU �������������������������������������������������������������������������� ����
%DWWHU\�7HFKQRORJ\ ������������������������������������������������������������� ����

'HYLFH�%D\V�DQG�$FFHVV�3RUW�/RFDWLRQV �������������������������������� ����
2SWLRQV ������������������������������������������������������������������������������������ ����
/DQJXDJHV���������������������������������������������������������������������������� ����
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LY� 3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH

6RXUFHV ��������������������������������������������������������������������������������� ����

0DLQWHQDQFH ���

&OHDQLQJ�7KH�3UHFLVLRQ%RRN ���������������������������������������������������� ���
3DFNLQJ�DQG�6KLSSLQJ��������������������������������������������������������������� ���
6WRUDJH��������������������������������������������������������������������������������������� ���
/RZ�%DWWHU\�6KXWGRZQ������������������������������������������������������������� ���
%DWWHU\�6WDWXV������������������������������������������������������������������������ ���
'XUDWLRQ

�(VWLPDWHG����
6\VWHP�$FWLRQV ���������������������������������������������������������������������� ���
$FWLRQV�<RX�FDQ�3HUIRUP ������������������������������������������������������ ���

%DWWHU\�3DFN�0DLQWHQDQFH������������������������������������������������������� ���
*DV�*DXJH�&DOLEUDWLRQ��%DWWHU\�3DFN���������������������������������� ���

3RZHU�0DQDJHPHQW ���

8QGHUVWDQGLQJ�WKH�3RZHU7RRO������������������������������������������������� ���
3RZHU7RRO�)LHOGV������������������������������������������������������������������� ���
3RZHU7RRO�0HQXV������������������������������������������������������������������ ���
7KH�3RZHU7RRO�&RQILJXUDWLRQ�)LOH������������������������������������� ����

3UHFLVLRQ%RRN�6SHFLILFDWLRQV $��

&RQQHFWRU�3LQ�$VVLJQPHQWV %��

+HDGSKRQHV�&RQQHFWRU ����������������������������������������������������������� %��
$XGLR�/LQH�,Q�&RQQHFWRU ��������������������������������������������������������� %��
$XGLR�/LQH�2XW�&RQQHFWRU ������������������������������������������������������ %��
0LFURSKRQH�&RQQHFWRU ������������������������������������������������������������ %��
�������������������������������������������([WHUQDO�)ORSS\�'ULYH�&RQQHFWRU%��
6&6,�,,�&RQQHFWRU�������������������������������������������������������������������� %��
���������������������������������������������������������������� .H\ERDUG�&RQQHFWRU%��
0RXVH�&RQQHFWRU ��������������������������������������������������������������������� %��
'&�,QSXW�&RQQHFWRU �������������������������������������������������������������� %���
'RFNLQJ�&RQQHFWRU ���������������������������������������������������������������� %���
([WHUQDO�0RQLWRU�&RQQHFWRU������������������������������������������������� %���
(WKHUQHW�7ZLVWHG�3DLU�&RQQHFWRU ���������������������������������������� %���
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'XDO�6HULDO��3DUDOOHO��DQG�$8,�&RQQHFWRU�����������������������������%���
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3DUDOOHO�3RUW�&RQQHFWRU ���������������������������������������������������������%���
$8,�&RQQHFWRU������������������������������������������������������������������������%���

([WHUQDO�0RQLWRU�0DWUL[ &��

&KDQJLQJ�5HVROXWLRQV���������������������������������������������������������������&��

3UHFLVLRQ%RRN

)D[�PRGHP�,QIRUPDWLRQ '��

$7�&RPPDQGV ������������������������������������������������������������������������� '��
6�5HJLVWHUV ����������������������������������������������������������������������������� '���
0RGHP�5HVSRQVHV������������������������������������������������������������������ '���

,QGH[ �
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1RWHV
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3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH� YLL

1RWLFH�'LVFODLPHU�RI�:DUUDQW\
5',�&RPSXWHU�&RUSRUDWLRQ�PDNHV�QR�UHSUHVHQWDWLRQV�RU�ZDUUDQWLHV�ZLWK�UHVSHFW�WR�WKLV�PDQXDO��

DQG�VKDOO�QRW�EH�OLDEOH�IRU�WHFKQLFDO�RU�HGLWRULDO�RPLVVLRQV�PDGH�KHUHLQ��QRU�LQFLGHQWDO�RU�

FRQVHTXHQWLDO�GDPDJHV�UHVXOWLQJ�IURP�WKH�IXUQLVKLQJ��SHUIRUPDQFH��RU�XVH�RI�WKLV�PDQXDO��

)XUWKHU��5',�&RPSXWHU�&RUSRUDWLRQ�UHVHUYHV�WKH�ULJKW�WR�PDNH�FKDQFHV�LQ�WKH�VSHFLILFDWLRQV�RI�

WKH�SURGXFW�GHVFULEHG�ZLWKLQ�WKLV�PDQXDO�DW�DQ\�WLPH�ZLWKRXW�QRWLFH�DQG�ZLWKRXW�REOLJDWLRQ�RI�

5',�&RPSXWHU�&RUSRUDWLRQ�WR�QRWLI\�DQ\�SHUVRQ�RI�VXFK�UHYLVLRQ�RU�FKDQJHV��

&RS\ULJKW�1RWLFH

$OO�ULJKWV�UHVHUYHG��1R�SDUW�RI�WKLV�SXEOLFDWLRQ�PD\�EH�UHSURGXFHG��VWRUHG�LQ�D�UHWULHYDO�V\VWHP��RU�

WUDQVPLWWHG��LQ�DQ\�IRUP�RU�E\�DQ\�PHDQV��HOHFWURQLF��PHFKDQLFDO��SKRWRFRS\LQJ��UHFRUGLQJ��RU�

RWKHUZLVH��ZLWKRXW�WKH�SULRU�ZULWWHQ�SHUPLVVLRQ�RI�5',�&RPSXWHU�&RUSRUDWLRQ��1R�SDWHQW�OLDELOLW\�

LV�DVVXPHG�ZLWK�UHVSHFW�WR�WKH�XVH�RI�WKH�LQIRUPDWLRQ�FRQWDLQHG�KHUHLQ��:KLOH�HYHU\�SUHFDXWLRQ�

KDV�EHHQ�WDNHQ�LQ�WKH�SUHSDUDWLRQ�RI�WKLV�SXEOLFDWLRQ��5',�&RPSXWHU�&RUSRUDWLRQ�DVVXPHV�QR�

UHVSRQVLELOLW\�IRU�HUURUV�RU�RPLVVLRQV��1RU�LV�DQ\�OLDELOLW\�DVVXPHG�IRU�GDPDJHV�UHVXOWLQJ�IURP�WKH�

XVH�RI�WKH�LQIRUPDWLRQ�FRQWDLQHG�KHUHLQ��)XUWKHU��WKLV�SXEOLFDWLRQ�DQG�IHDWXUHV�GHVFULEHG�KHUHLQ�

DUH�VXEMHFW�WR�FKDQJH�ZLWKRXW�QRWLFH��
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YLLL 3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH�

)&&�&RPSOLDQFH�6WDWHPHQW

7KLV�HTXLSPHQW�KDV�EHHQ�WHVWHG�DQG�IRXQG�WR�FRPSO\�ZLWK�WKH�OLPLWV�IRU�D�FODVV�%�GLJLWDO�GHYLFH��

SXUVXDQW�WR�3DUW����RI�WKH�)&&�5XOHV��7KHVH�OLPLWV�DUH�GHVLJQHG�WR�SURYLGH�UHDVRQDEOH�SURWHFWLRQ�

DJDLQVW�KDUPIXO�LQWHUIHUHQFH�ZKHQ�WKH�HTXLSPHQW�LV�RSHUDWHG�LQ�D�FRPPHUFLDO�HQYLURQPHQW��7KLV�

HTXLSPHQW�JHQHUDWHV��XVHV��DQG�FDQ�UDGLDWH�UDGLR�IUHTXHQF\�HQHUJ\�DQG��LI�QRW�LQVWDOOHG�DQG�XVHG�

LQ�DFFRUGDQFH�ZLWK�WKH�LQVWUXFWLRQV��PD\�FDXVH�KDUPIXO�LQWHUIHUHQFH�WR�UDGLR�DQG�WHOHYLVLRQ�

UHFHSWLRQ��+RZHYHU��WKHUH�LV�QR�JXDUDQWHH�WKDW�LQWHUIHUHQFH�ZLOO�QRW�RFFXU�LQ�D�SDUWLFXODU�

LQVWDOODWLRQ��

'HFODUDWLRQ RI &RQIRUPLW\

We, RDI Computer Corporation,
2300 Faraday Avenue

Carlsbad, California USA 92008
(760) 929-0992

Declare under our sole responsibility that the
product

complies with Part 15 of FCC Rules. Operation
is subject to the following two conditions: 1) this
device may not cause harmful interference, and
2) this device must accept any interference
received, including interference that may cause
undesired operation.

PrecisionBook Portable Workstation
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3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH� L[

,I�WKLV�HTXLSPHQW�GRHV�FDXVH�LQWHUIHUHQFH�WR�UDGLR�DQG�WHOHYLVLRQ�UHFHSWLRQ��ZKLFK�FDQ�EH�

GHWHUPLQHG�E\�WXUQLQJ�WKH�HTXLSPHQW�RII�DQG�RQ��WKH�XVHU�LV�HQFRXUDJHG�WR�WU\�WR�FRUUHFW�WKH�

LQWHUIHUHQFH�E\�RQH�RU�PRUH�RI�WKH�IROORZLQJ�PHDVXUHV�

� 5HRULHQW�RU�UHORFDWH�WKH�UHFHLYLQJ�DQWHQQD��,QFUHDVH�WKH�VHSDUDWLRQ�EHWZHHQ�WKH�

HTXLSPHQW�DQG�UHFHLYHU�

� &RQQHFW�WKH�HTXLSPHQW�LQWR�DQ�RXWOHW�RQ�D�FLUFXLW�GLIIHUHQW�IURP�WKDW�WR�ZKLFK�

WKH�UHFHLYHU�LV�FRQQHFWHG�

� &RQVXOW�WKH�GHDOHU�RU�DQ�H[SHULHQFHG�UDGLR�79�WHFKQLFLDQ�IRU�KHOS�

6KLHOGHG�&DEOHV�

&RQQHFWLRQV�EHWZHHQ�WKH�3UHFLVLRQ%RRN�ZRUNVWDWLRQ�DQG�SHULSKHUDOV�PXVW�EH�PDGH�XVLQJ�

VKLHOGHG�FDEOHV�LQ�RUGHU�WR�PDLQWDLQ�FRPSOLDQFH�ZLWK�)&&�UDGLR�IUHTXHQF\�HPLVVLRQ�OLPLWV�

7KH�FRQQHFWLRQ�RI�QRQVKLHOGHG�HTXLSPHQW�LQWHUIDFH�FDEOH�WR�WKLV�HTXLSPHQW�ZLOO�LQYDOLGDWH�WKH�

)&&�&HUWLILFDWLRQ�RI�WKLV�GHYLFH�DQG�PD\�FDXVH�LQWHUIHUHQFH�OHYHOV�WKDW�H[FHHG�WKH�OLPLWV�

HVWDEOLVKHG�E\�WKH�)&&�IRU�WKLV�HTXLSPHQW��,W�LV�WKH�UHVSRQVLELOLW\�RI�WKH�XVHU�WR�REWDLQ�DQG�XVH�D�

VKLHOGHG�HTXLSPHQW�LQWHUIDFH�FDEOH�ZLWK�WKLV�GHYLFH��,I�WKLV�HTXLSPHQW�KDV�PRUH�WKDQ�RQH�LQWHUIDFH�

FRQQHFWRU��GR�QRW�OHDYH�FDEOHV�FRQQHFWHG�WR�XQXVHG�LQWHUIDFHV�

&KDQJHV�RU�PRGLILFDWLRQV�QRW�H[SUHVVO\�DSSURYHG�E\�WKH�PDQXIDFWXUHU�FRXOG�YRLG�WKH�XVHU
V�

DXWKRULW\�WR�RSHUDWH�WKH�HTXLSPHQW�

0RGLILFDWLRQV

0RGLILFDWLRQV�WR�WKLV�GHYLFH�QRW�DSSURYHG�E\�5',�&RPSXWHU�&RUSRUDWLRQ�PD\�YRLG�WKH�DXWKRULW\�

JUDQWHG�WR�WKH�XVHU�E\�WKH�)&&�WR�RSHUDWH�WKLV�HTXLSPHQW�

'2&�&ODVV�%�1RWLFH

7KLV�GLJLWDO�DSSDUDWXV�GRHV�QRW�H[FHHG�&ODVV�%�OLPLWV�IRU�UDGLR�QRLVH�HPLVVLRQ�IRU�D�GLJLWDO�

DSSDUDWXV�DV�VHW�RXW�LQ�WKH�5DGLR�,QWHUIHUHQFH�5HJXODWLRQV�RI�WKH�&DQDGLDQ�'HSDUWPHQW�RI�

&RPPXQLFDWLRQV�

$YLV

/H�SUHVHQW�DSSDUHLO�QXPpULTXH�QH�PHW�SDV�GH�EUXLWV�UDGLRH
OHFWQTXHV�GHSDVVDQW�OHV�OLPLWHV�

DSSOLFDEOHV�DX[�DSSDUHLOV�QXPpULTXHV�GH�OD�FODVVH�%�SUHVFULWHV�GDQV�OH�5HJOHPHQW�VXU�OH�EURXLOODJH�

UDGLRpOHFWULTXH�HGLFWH
�SDU�OH�PLQLVWHUH�GHV�&RPPXQLFDWLRQV�GX�&DQDGD�

6DIHW\�3UHFDXWLRQV

:$51,1*��+D]DUGRXV�YROWDJHV�DUH�SUHVHQW�LQVLGH�WKH�

3UHFLVLRQ%RRN�ZRUNVWDWLRQ��7R�UHGXFH�WKH�ULVN�RI�HOHFWULFDO�VKRFN�

DQG�RU�SHUVRQDO�LQMXU\��IROORZ�WKH�RSHUDWLQJ�DQG�LQVWDOODWLRQ�

LQVWUXFWLRQV�FDUHIXOO\�

:$51,1*��'R�QRW�DWWHPSW�WR�UHFKDUJH�DONDOLQH�RU�RWKHU�

QRQ�UHFKDUJHDEOH�EDWWHULHV�ZLWK�WKH�3UHFLVLRQ%RRN�ZRUNVWDWLRQ
V�

$&�DGDSWHU�FKDUJHU��$ONDOLQH�EDWWHULHV�FDQQRW�EH�UHFKDUJHG��

$WWHPSWLQJ�WR�UHFKDUJH�DONDOLQH�EDWWHULHV�PD\�FDXVH�SHUVRQDO�

LQMXU\�DQG�RU�GDPDJH�WR�WKH�3UHFLVLRQ%RRN�ZRUNVWDWLRQ��

:$51,1*��7R�SUHYHQW�ILUH��VKRFN�KD]DUG��RU�GDPDJH�WR�WKH�

HTXLSPHQW��GR�QRW�H[SRVH�WKH�3UHFLVLRQ%RRN�ZRUNVWDWLRQ�WR�UDLQ�RU�

PRLVWXUH��'R�QRW�LPPHUVH�WKH�3UHFLVLRQ%RRN�ZRUNVWDWLRQ�LQ�ZDWHU��

,I�ZDWHU�KDV�HQWHUHG�WKH�3UHFLVLRQ%RRN�ZRUNVWDWLRQ�FDELQHW��GR�QRW�

XVH�WKH�ZRUNVWDWLRQ�XQWLO�LW�KDV�EHHQ�LQVSHFWHG�E\�DQ�DXWKRUL]HG�

5',�VHUYLFH�UHSUHVHQWDWLYH�

:$51,1*��'R�QRW�GLVSRVH�RI�3UHFLVLRQ%RRN�EDWWHULHV�LQ�ILUH��

'LVSRVDO�RI�3UHFLVLRQ%RRN�EDWWHULHV�LQ�ILUH�PD\�FDXVH�SHUVRQDO�

LQMXU\��

PrecisionBook_HW_Ref.book : PB_HW_Ref_frnt_mtr.fm  Page ix  Thursday, July 9, 1998  5:17 PM



[ 3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH�

:$51,1*��$OO�VHUYLFH�DQG�XSJUDGHV�WR�WKH�3UHFLVLRQ%RRN�

ZRUNVWDWLRQ�PXVW�EH�SHUIRUPHG�E\�D�WUDLQHG�WHFKQLFLDQ�RQO\��

2WKHUZLVH��\RX�PD\�HQFRXQWHU�SHUVRQDO�LQMXU\�DQG�RU�GDPDJH�

\RXU�ZRUNVWDWLRQ�

0HVXUHV�GH�6HFXULWH

$77(17,21����,O�\�D�OD�SUHVHQFH�GHV�YROWDJHV�KDVDUGHX[�GHGDQW�

O
RUGLQDWHXU�3UHFLVLRQ�%RRN���3RXU�UHGXLUH�OH�ULVTXH�GH�UHFHYRLU�XQ�

FKRF�HOHFWULTXH�HW�RX�VH�EOHVVHU��LO�IDXW�VXLYUH�VRLJQHXVHPHQW�OHV�

LQVWUXFWLRQV�G
RSHUDWLRQ�HW�G
LQVWDOODWLRQ�

$77(17,21����1H�SDV�WHQWHU�GH�UHFKDUJHU�OHV�EDWWHULHV�DONDOLQHV�

RX�OHV�EDWWHULHV�QRQUHFKDUJHDEOHV�DYHF�O
DGDSWHXU�FKDUJHXU�$&�GH�

O
RUGLQDWHXU�3UHFLVLRQ�%RRN���/HV�EDWWHULHV�DONDOLQHV�QH�VRQW�SDV�

UHFKDUJHDEOHV��HW�G
HVVD\HU�GH�UHFKDUJHU�OHV�EDWWHULHV�DONDOLQHV�

SRXUDLW�UHVXOWHU�HQ�EOHVVXUH�HW�RX�FDXVHU�GHV�GHJDWV�D�O
RUGLQDWHXU�

3UHFLVLRQ�%RRN�

$77(17,21����3RXU�HYLWHU�GX�IHX��OH�ULVTXH�GH�FKRF��RX�GHV�

GHJDWV�DX[�HTXLSHPHQWV��QH�SDV�H[SRVHU�O
RUGLQDWHXU�3UHFLVLRQ�

%RRN�D�OD�SOXLH�RX�D�O
KXPLGLWH���1H�SDV�LPPHUJHU�O
RUGLQDWHXU�

3UHFLVLRQ�%RRN�GDQV�O
HDX���6
LO�\�D�GH�O
HDX�TXL�HVW�SHQHWUHH�GDQV�

OD�ERLWH�GH�O
RUGLQDWHXU�3UHFLVLRQ�%RRN��Q
XWLOLVH]�SDV�O
RUGLQDWHXU�

MXVTX
D�FH�TX
LO�HVW�LQVSHFWH�SDU�5',�

$77(17,21����1H�SDV�GLVSRVHU�DX�IHX�GHV�EDWWHULHV�GX�3UHFLVLRQ�

%RRN���'LVSRVHU�GHV�EDWWHULHV�GX�3UHFLVLRQ�%RRN�DX�IHX�SRXUUDLW�

FDXVHU�EOHVVXUH�

$77(17,21����,O�IDXW�TXH�WRXV�OHV�VHUYLFHV�HW�GHV�DXJPHQWDWLRQV�

GH�TXDOLWH�D�O
RUGLQDWHXU�3UHFLVLRQ�%RRN�VRLHQW�H[HFXWHV�SDU�XQ�

WHFKQLFLHQ�TXDOLILH���$XWUHPHQW��RQ�SRXUUDLW�VH�EOHVVHU�HW�RX�LO�

SRXUUDLW�\�DYRLU�GHV�GRPPDJHV�D�O
RUGLQDWHXU�3UHFLVLRQ�%RRN�

6LFKHUKHLWVKLQZHLVH

:$5181*��%HLP�%HWULHE�GHU�3UHFLVLRQ%RRN�:RUNVWDWLRQ�WUHWHQ�

KRKH�6SDQQXQJHQ�LQQHUKDOE�GHV�*HKlXVHV�DXI��%LWWH�EHIROJHQ�6LH�

DXI�MHGHQ�)DOO�GLH�%HGLHQXQJV��XQG�,QVWDOODWLRQVDQZHLVXQJHQ�XP�

MHJOLFKHV�5LVLNR�HLQHU�9HUOHW]XQJ�RGHU�HLQHV�3HUVRQHQVFKDGHQV�]X�

YHUPHLGHQ�

:$5181*��9HUVXFKHQ�6LH�DXI�NHLQHQ�)DOO��,KUH�3UHFLVLRQ%RRN�

:RUNVWDWLRQ�PLW�7URFNHQEDWWHULHQ��3ULPlU]HOOHQ��]X�EHWUHLEHQ�

RGHU�VROFKH�PLW�GHP�1HW]�/DGHJHUlW�]X�ODGHQ��9HUVXFKH�GLHVHU�$UW�

N|QQHQ�3HUVRQHQ�RGHU�6DFKVFKDGHQ�]XU�)ROJH�KDEHQ�

:$5181*��%HWUHLEHQ�6LH�,KUH�3UHFLVLRQ%RRN�:RUNVWDWLRQ�QLFKW�

EHL�IHXFKWHQ�RGHU�QDVVHQ�8PJHEXQJVEHGLQJXQJHQ��)DOOV�:DVVHU�

RGHU�)HXFKWLJNHLW�LQ�GDV�*HKlXVH�HLQJHGUXQJHQ�LVW��VROOWHQ�6LH�,KU�

*HUlW�YRU�:LHGHULQEHWULHEQDKPH�YRQ�HLQHP�TXDOLIL]LHUWHQ�

6HUYLFHWHFKQLNHU��EHUSU�IHQ�ODVVHQ�

:$5181*��(QWVRUJHQ�6LH�YHUEUDXFKWH�3UHFLVLRQ%RRN�%DWWHULHQ�

QLFKW�GXUFK�YHUEUHQQHQ��(V�EHVWHKW�9HUOHW]XQJVJHIDKU��ZHQQ�

3UHFLVLRQ%RRN�%DWWHULHQ�LQV�)HXHU�JHZRUIHQ�ZHUGHQ�

:$5181*��$OOH�5HSDUDWXU�XQG�$XIU�VWXQJVDUEHLWHQ�DP�

3UHFLVLRQ%RRN�P�VVHQ�YRQ�EHVRQGHUV�JHVFKXOWHP�3HUVRQDO�

DXVJHI�KUW�ZHUGHQ��DQGHUQIDOOV�EHVWHKW�9HUOHW]XQJVJHIDKU�XQG�

RGHU�,KUH�:RUNVWDWLRQ�NDQQ�EHVFKlGLJW�ZHUGHQ�
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3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH� [L

,PSRUWDQW�6DIHW\�,QVWUXFWLRQV

7KH�IROORZLQJ�LQVWUXFWLRQV�SHUWDLQ�WR�WKH�ULVN�RI�ILUH��HOHFWULF�VKRFN�RU�ERGLO\�LQMXU\��3OHDVH�UHDG�

DOO�RI�WKHVH�LQVWUXFWLRQV�FDUHIXOO\�

�� 6DYH�WKHVH�LQVWUXFWLRQV�IRU�ODWHU�XVH�

�� )ROORZ�DOO�RI�WKH�LQVWUXFWLRQV�DQG�ZDUQLQJV�PDUNHG�RQ�WKLV�ZRUNVWDWLRQ�RU�LQ�

FOXGHG�LQ�WKLV�PDQXDO�

�� 'R�QRW�XVH�WKLV�ZRUNVWDWLRQ�LQ�XQVWDEOH�RU�XQVXSSRUWHG�FRQGLWLRQV�

�� 7KH�ZRUNVWDWLRQ�PD\�IDOO��FDXVLQJ�VHULRXV�GDPDJH�WR�WKH�ZRUNVWDWLRQ�DQG�RWKHUV�

DURXQG�

�� 6ORWV�DQG�RSHQLQJV�LQ�WKH�FDELQHW�DUH�IRU�YHQWLODWLRQ��7R�HQVXUH�UHOLDEOH�RSHUDWLRQ�

RI�WKH�ZRUNVWDWLRQ��DQG�WR�SURWHFW�LW�IURP�RYHUKHDWLQJ��WKHVH�RSHQLQJV�PXVW�QRW�

EH�EORFNHG�RU�FRYHUHG��'RQ
W�XVH�WKLV�ZRUNVWDWLRQ�RQ�D�EHG��VRID��UXJ�RU�RWKHU�VLP�

LODU�VXUIDFH��7KLV�ZRUNVWDWLRQ�VKRXOG�QHYHU�EH�SODFHG�QHDU�DQ�RYHQ��D�UDGLDWRU��RU�

KHDW�UHJLVWHU��7KLV�ZRUNVWDWLRQ�VKRXOG�QRW�EH�SODFHG�LQ�D�EXLOW�LQ�LQVWDOODWLRQ�XQ�

OHVV�SURSHU�YHQWLODWLRQ�LV�SURYLGHG�

�� 1HYHU�SXVK�REMHFWV�RI�DQ\�NLQG�LQWR�WKH�ZRUNVWDWLRQ�FDELQHW�RSHQLQJV�DV�WKH\�

PD\�WRXFK�GDQJHURXV�YROWDJH�SRLQWV�RU�VKRUW�RXW�SDUWV�WKDW�FRXOG�UHVXOW�LQ�D�ILUH�

RU�HOHFWULFDO�VKRFN��.HHS�OLTXLGV�RI�DQ\�NLQG�DZD\�IURP�WKH�ZRUNVWDWLRQ�

�� 7KLV�ZRUNVWDWLRQ�VKRXOG�RQO\�EH�FRQQHFWHG�WR�WKH�$&�SRZHU�VRXUFH�LQGLFDWHG�RQ�

\RXU�ZRUNVWDWLRQ�V\VWHP
V�LQIRUPDWLRQ�ODEHO��,I�\RX�DUH�QRW�VXUH�RI�WKH�W\SH�RI�$&�

SRZHU�DYDLODEOH��FRQVXOW�\RXU�GHDOHU�RU�ORFDO�SRZHU�FRPSDQ\��2QO\�FRQQHFW�WKLV�

ZRUNVWDWLRQ�WR�D�SRZHU�RXWOHW�PDWFKLQJ�WKH�SRZHU�UHTXLUHPHQWV�RI�WKLV�ZRUNVWD�

WLRQ�

�� 'R�QRW�DOORZ�DQ\WKLQJ�WR�UHVW�RQ�WKH�SRZHU�FRUG��'R�QRW�ORFDWH�WKLV�ZRUNVWDWLRQ�

ZKHUH�SHRSOH�ZLOO�ZDON�RQ�WKH�FRUG�

�� ,I�\RX�KDYH�WR�XVH�DQ�H[WHQVLRQ�FRUG�ZLWK�WKLV�ZRUNVWDWLRQ��PDNH�VXUH�WKDW�WKH�

WRWDO�DPSHUDJH�UDWLQJ�RI�DOO�HTXLSPHQW�SOXJJHG�LQWR�LW�GRHV�QRW�H[FHHG�WKH�DP�

SHUDJH�UDWLQJ�RI�WKH�H[WHQVLRQ�FRUG��$OVR��PDNH�VXUH�WKDW�WKH�WRWDO�RI�DOO�ZRUNVWD�

WLRQV�SOXJJHG�LQWR�WKH�PDLQ�$&�SRZHU�RXWOHW�GRHV�QRW�H[FHHG����DPSV�

��� 8QSOXJ�\RXU�ZRUNVWDWLRQ�IURP�WKH�PDLQ�HOHFWULFDO�SRZHU�RXWOHW�EHIRUH�FOHDQLQJ��

'R�QRW�XVH�OLTXLG�FOHDQHUV�RU�DHURVRO�FOHDQHUV��8VH�D�GDPS�FORWK�IRU�FOHDQLQJ�

��� 'R�QRW�XVH�WKLV�ZRUNVWDWLRQ�QHDU�ZDWHU�

,1)250$7,216�,03257$17(6�'(�6(&85,7(

/HV�LQVWUXFWLRQV�VXLYDQWHV�VH�UDSSRUWHQW�DX�ULVTXH�GX�IHX��GX�FKRF�HOHFWULTXH��HW�GH�OD�EOHVVXUH��

9HXLOOH]�OLUH�VRLJQHXVHPHQW�WRXV�FHV�LQVWUXFWLRQV�

�� *DUGHU�FHV�LQVWUXFWLRQV

�� 6XLYUH�WRXV�OHV�LQVWUXFWLRQV�HW�DYLV�PDUTXHV�VXU�FHW�RUGLQDWHXU�RX�QRWHV�GDQV�FH�

PDQXHO�

�� 1H�SDV�XWLOLVHU�FHW�RUGLQDWHXU�GDQV�OHV�FRQGLWLRQV�LQVWDEOHV�RX�QRQ�VRXWHQXHV�

�� /
RUGLQDWHXU�SRXUUDLW�WRPEHU��GH�FHWWH�IDFRQ�FDXVDQW�GX�GRPPDJH�VHULHX[�D�O
RU�

GLQDWHXU�HW�DX[�DXWUHV�SUHVHQWV�
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[LL 3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH�

�� ,O�\�D�GHV�IHQWHV�HW�GHV�RXYHUWXUHV�GDQV�OD�ERLWH�GH�O
RUGLQDWHXU�SRXU�OD�YHQWLODWLRQ���

3RXU�LQVXUHU�O
RSHUDWLRQ�ILDEOH�GH�O
RUGLQDWHXU��HW�SRXU�OH�SURWHFWHU�GH�VXU�

FKDXIIHU��LO�IDXW�TXH�FHV�RXYHUWXUHV�QH�VRLHQW�SDV�EORTXHHV�RX�FRXYHUWHV���1H�SDV�

XWLOLVHU�FHW�RUGLQDWHXU�VXU�XQ�OLW��XQ�FDQDSH��XQ�SHWLW�WDSLV�RX�DXWUH�VXUIDFH�FRP�

SDUDEOH���,O�IDXW�MDPDLV�PHWWUH�O
RUGLQDWHXU�SUHV�G
XQ�IRXU��G
XQ�UDGLDWHXU��RX�G
XQ�

DSSDUHLO�GH�FKDXIIDJH���,O�IDXW�SDV�PHWWUH�FHW�RUGLQDWHXU�GDQV�XQH�LQVWDOODWLRQ�HQ�

FDVWUHH�D�PRLQV�TX
RQ�IRXUQLVVH�GH�OD�YHQWLODWLRQ�DGHTXDW�

�� 1H�MDPDLV�PHWWUH�GHV�REMHWV�GDQV�OHV�RXYHUWXUHV�GH�OD�ERLWH�GH�O
RUGLQDWHXU�SDUFH�

TX
LOV�SRXUUDLQW�WRXFKHU�GHV�SRLQWV�GH�YROWDJHV�GDQJHUHX[�RX�FRXUW�FLUFXLWHU�FHU�

WDLQHV�SDUWLHV��UHVXOWDQW�DX�IHX�RX�DX�FKRF�HOHFWULTXH���*DUGHU�TXH�WRXMRXUV�LO�Q
\�

D�SDV�GH�OLTXLGHV�SUHV�GH�O
RUGLQDWHXU�

�� ,O�IDXW�TXH�FHW�RUGLQDWHXU�VRLW�FRQQHFWH�XQLTXHPHQW�D�OD�VRXUFH�GH�FRXUDQW�$&�

TXL�HVW�LQGLTXHH�VXU�O
HWLTXHWWH�G
LQIRUPDWLRQ�GH�O
RUGLQDWHXU����6L�YRXV�Q
�HWHV�SDV�

VXUH�GX�W\SH�GH�OD�VRXUFH�GH�FRXUDQW�$&��LO�IDXW�FRQVXOWHU�DYHF�YRWUH�IRXUQLVVHXU�

RX�YRWUH�DJHQFH�G
HOHFWULFLWH���&RQQHFWHU�FHW�RUGLQDWHXU�XQLTXHPHQW�D�XQH�SULVH�

GH�FRXUDQW�TXL�UHPSOLV�OHV�FRQGLWLRQV�G
HOHFWULFLWH�GH�FHW�RUGLQDWHXU�

�� 1H�ULHQ�ODLVVHU�DSSX\HU�VXU�OH�FDEOH�HOHFWULTXH���1H�SDV�VLWXHU�FHW�RUGLQDWHXU�RX�

RQ�PDUFKHUD�VXU�OH�FDEOH�

�� 6
�LO�IDXW�XWLOLVHU�XQ�FDEOH�GH�SURORQJDWLRQ�DYHF�FHW�RUGLQDWHXU��LO�IDXW�TXH�O
DP�

SHUDJH�GH�WRXW�FH�TXL�HVW�FRQQHFWH�DX�FDEOH�Q
H[FHGH�SDV�O
DPSHUDJH�GX�FDEOH�GH�

SURORQJDWLRQ���(Q�SOXV��LO�IDXW�TXH�O
DPSHUDJH�WRWDOH�GH�WRXV�OHV�RUGLQDWHXUV�FRQ�

QHFWHV�D�OD�FRQGXLWH�PDLWUHVVH�$&�Q
H[FHGH�SDV����DPSHUHV�

��� $YDQW�GH�QHWWR\HU�O
RUGLQDWHXU��LO�IDXW�OH�GHEUDQFKHU�GH�OD�FRQGXLWH�PDLWUHVVH���1H�

SDV�XWLOLVHU�GHV�QHWWR\DQWV�OLTXLGHV�RX�DHURVROV���8WLOLVHU�XQH�WRLOH�KXPLGH�SRXU�

QHWWR\HU�

��� 1H�SDV�XWLOLVHU�FHW�RUGLQDWHXU�SUHV�GH�O
HDX�

%DWWHU\�:DUQLQJ�,QVWUXFWLRQ

&$87,21��'DQJHU�RI�H[SORVLRQ�LI�EDWWHU\�LV�LQFRUUHFWO\�UHSODFHG��

5HSODFH�RQO\�ZLWK�WKH�VDPH�RU�HTXLSPHQW�W\SH�UHFRPPHQGHG�E\�WKH�

PDQXIDFWXUHU��'LVSRVH�RI�XVHG�EDWWHULHV�DFFRUGLQJ�WR�WKH�

PDQXIDFWXUHU·V�LQVWUXFWLRQV�

$77(17,21��,O�\�D�GDQJHU�G·H[SORVLRQ�V·LO�\�D�UHPSODFHPHQW�

LQFRUUHFW�GH�OD�EDWWHULH��5HPSODFHU�XQLTXHPHQW�DYHF�XQH�EDWWHULH�

GH�PHPH�W\SH�RX�G·XQ�W\SH�UHFRPPDQGH�SDU�OH�FRQVWUXFWHXU��0HWWUH�

DX�UHEXWOHV�EDWWHULHV�XVDJHHV�FRQIRUPHPHQW�DX[�LQVWUXFWLRQV�GX�

IDEOLFDQW�

9256,&+7��([SORVLRQVJHIDKU�EHL�XQVDFKJHPlVVHP�$XVWDXVFK�

GHU�%DWWHULH��(UVDW]�QXU�GXUFK�GHQVHOEHQ�RGHU�HLQHQ�YRP�

+HUVWHOOHU�HPSIRKOHQHQ�lKQOLFKHQ�7\S��(QWVRUJXQJ�JHEUDXFKWHU�

%DWWHULHQ�QDFK�$QJDEHQ�GHV�+HUVWHOOHUV�

:LFKWLJH�6LFKHUKHLWVYRUVFKULIWHQ��8QEHGLQJW�EHDFKWHQ�

'LH�QDFKIROJHQGHQ�$QZHLVXQJHQ�EHWUHIIHQ�GLH�*HIDKU�YRQ�9HUOHW]XQJHQ�GXUFK�HOHNWULVFKH�

6SDQQXQJ��)HXHU�XQG�PHFKDQLVFKH�(LQZLUNXQJ��%LWWH�OHVHQ�VLH�GLHVH�$QZHLVXQJHQ�VRUJIlOWLJ�

�� +HEHQ�6LH�GLHVH�$QZHLVXQJHQ�I�U�GHQ�VSlWHUHQ�*HEUDXFK�DXI�

�� %HDFKWHQ�6LH�DOOH�+LQZHLVH��GLH�DP�*HUlW�VHOEVW�DQJHEUDFKW�RGHU�LQ�GHQ�]XJHK|UL�

JHQ�+DQGE�FKHUQ�YHUPHUNW�VLQG�

�� 6WHOOHQ�6LH�GDV�*HUlW�DQ�HLQHP�VLFKHUHQ��VWDELOHQ�$UEHLWVSODW]�DXI�
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3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH� [LLL

�� 'LH�:RUNVWDWLRQ�NDQQ�KHUXQWHUIDOOHQ��ZDV�HUQVWKDIWH�9HUOHW]XQJHQ�YRQ�$QZH�

VHQGHQ�RGHU�VWDUNH�6FKlGHQ�DP�*HUlW�VHOEVW�YHUXUVDFKHQ�NDQQ�

�� $P�*HUlW�DQJHEUDFKWH�gIIQXQJHQ��6FKOLW]H�XQG�VRQVWLJH�gIIQXQJHQ��GLHQHQ�GHU�

%HO�IWXQJ�GHV�*HUlWHV��8P�HLQ�]XYHUOlVVLJHV�$UEHLWHQ�GHV�*HUlWHV�]X�JHZlKU�

OHLVWHQ�XQG�XP�hEHUKLW]XQJ�]X�YHUPHLGHQ��P�VVHQ�GLHVH�gIIQXQJHQ�XQEHGLQJW�

IUHLJHKDOWHQ�ZHUGHQ��%HWUHLEHQ�6LH�GDV�*HUlW�QLH�DXI�%HWWHQ��6RIDV�RGHU�DQGHUHQ��

ZHLFKHQ�8QWHUODJHQ�

�� 6WHFNHQ�6LH�NHLQH�*HJHJHQVWlQGH��6FKUDXEHQ]LHKHU��%�URNODPPHUQ��HWF���LQ�GLH�

gIIQXQJHQ��6LH�Z�UGHQ�GDPLW�.XU]VFKO�VVH�KHUEHLI�KUHQ��GLH�]XU�=HUVW|UXQJ�

GHV�*HUlWHV�I�KUHQ��VLFK�GHU�*HIDKU�HLQHV�6WURPVFKODJHV�DXVVHW]HQ�RGHU�GDV�

*HUlW�LQ�%UDQG�VHW]HQ�

�� 'DV�*HUlW�GDUI�QXU�DQ�YRUVFKULIWVPlVVLJH�6WHFNGRVHQ�PLW�GHU�DXI�GHP�*HUlW�DQ�

JHJHEHQHQ�1HW]VSDQQXQJ�DQJHVFKORVVHQ�ZHUGHQ��:HQQ�6LH�QLFKW�VLFKHU�VLQG��

ZHOFKH�1HW]VSDQQXQJ�ULFKWLJ�LVW��ZHQGHQ�6LH�VLFK�DQ�GHQ�/LHIHUDQWHQ�GHV�

*HUlWHV�RGHU�DQ�GDV�]XVWlQGLJH�(OHNWUL]LWlWVZHUN���%LWWH�QXU�DQ�JHQ�JHQG�VWDUN�

DEJHVLFKHUWH�6WHFNGRVHQ�DQVFKOLHVVHQ��GLH�GHU�/HLVWXQJVDXIQDKPH�GHV�*HUlWHV�

HQWVSUHFKHQ�

�� $XI�GDV�1HW]DQVFKOXVVNDEHO�G�UIHQ�NHLQH�*HJHQVWlQGH�JHVWHOOW�ZHUGHQ�

�� /HJHQ�6LH�GDV�1HW]NDEHO�VR��GDVV�QLHPDQG�GDUDXIWUHWHQ�RGHU�GDU�EHU�VWROSHUQ�

NDQQ�

��� :HQQ�6LH�9HUOlQJHUXQJVNDEHO�EHQ�W]HQ��P�VVHQ�6LH�VLFKHU�VHLQ��GDVV�GLH�JHVD�

PWH�/HLVWXQJVDXIQDKPH�QLFKW�JU|VVHU�LVW��DOV�GDV�9HUOlQJHUXQJVNDEHO�]XOlVVW��

'HU�JHVDPWH�6WURPYHUEUDXFK�DOOHU�DQJHVFKORVVHQHQ�*HUlWH�GDUI�QLFKW�PHKU�DOV�

��$�EHWUDJHQ�

��� :HQQ�6LH�GDV�*HUlW�UHLQLJHQ��PXVV�GDV�1HW]NDEHO�DXV�GHU�6WHFNGRVH�JH]RJHQ�

ZHUGHQ�

:DUWXQJ�GHU�:RUNVWDWLRQ

:HQQ�,KUH�:RUNVWDWLRQ�QLFKW�RUGQXQJVJHPlVV�DUEHLWHW��G�UIHQ�6LH�QXU�GLH�(LQVWHOOXQJHQ�

YRUQHKPHQ��GLH�LP�+DQGEXFK�JHQDQQW�ZHUGHQ��$QGHUH�(LQVWHOOXQJHQ�RGHU�9HUlQGHUXQJHQ�

N|QQHQ�GHQ�5HFKQHU�EHVFKlGLJHQ�RGHU�]HUVW|UHQ��8PIDQJUHLFKH�XQG�NRVWVSLHOLJH�5HSDUDWXUHQ�

Z�UGHQ�QRWZHQGLJ�ZHUGHQ��XP�GDV�*HUlW�ZLHGHU�EHWULHEVIlKLJ�]X�PDFKHQ�

=LHKHQ�6LH�GHQ�1HW]VWHFNHU�DXV�GHU�6WHFNGRVH�XQG�YHUVWlQGLJHQ�6LH�GHQ�]XVWlQGLJHQ�

.XQGHQGLHQVW�EHL�IROJHQGHQ�6W|UXQJHQ�

�� 1HW]NDEHO�LVW�GHIHNW�RGHU�VWDUN�DEJHQXW]W�

�� )O�VVLJNHLW�LVW�LQ�GDV�*HUlW�JHODQJW�

�� 'DV�*HUlW�ZDU�5HJHQ�RGHU�/HLWXQJVZDVVHU�DXVJHVHW]W�

�� 'DV�*HUlW�LVW�KHUXQWHUJHIDOOHQ�RGHU�GDV�*HUKlXVH�LVW�EHVFKlGLJW�

�� 'DV�*HUlW�DUEHLWHW�QLFKW�PHKU�ULFKWLJ�

$FKWXQJ�

:HQQ�6LH�GDV�*HUlW�|IIQHQ�P�VVHQ��$EQDKPH�GHU�YHUVFKUDXEWHQ�+DXEH���LVW�XQEHGLQJW�IROJHQGHV�

]X�EHDFKWHQ�

�� 'DV�1HW]NDEHO�PXVV�DXV�GHU�6WHFNGRVH�JH]RJHQ�ZHUGHQ�XQG�]ZDU�EHYRU�6LH�GDV�*HUlW�

|IIQHQ�

�� 'LH�+DXEH�PXVV�ZLHGHU�PRQWLHUW�XQG�YHUVFKUDXEW�ZHUGHQ��(UVW�GDQQ�GDUI�GDV�

1HW]NDEHO�ZLHGHU�HLQJHVWHFNW�ZHUGHQ�
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[LY 3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH�

:DUUDQW\�3ROLF\

7HUPV�DQG�&RQGLWLRQV

5',�&RPSXWHU�&RUSRUDWLRQ��KHUHDIWHU�´5',µ��ZDUUDQWV�LWV�SURGXFWV�WR�SHUIRUP�LQ�DFFRUGDQFH�

ZLWK�SXEOLVKHG�VSHFLILFDWLRQV�DW�WKH�WLPH�RI�VKLSPHQW��7KLV�ZDUUDQW\�LQVXUHV�WKDW�DOO�5',�SURGXFWV�

DUH�IUHH�IURP�GHIHFWV�LQ�PDWHULDO�DQG�ZRUNPDQVKLS�ZKHQ�XVHG�XQGHU�WKH�FRQGLWLRQ�GHVFULEHG�

EHORZ��

5',
V�SURGXFWV��LQFOXGLQJ�WKH�3UHFLVLRQ%RRN��8OWUD%RRN��3RZHU6FUHHQ��3;8��3HULSKHUDO�

([SDQVLRQ�8QLW���DQG�0$;�DUH�GHVLJQHG�IRU�FRPPHUFLDO�XVH�DQG�QRW�IRU�XVH�LQ�´UXJJHGµ�RU�KDUVK�

HQYLURQPHQWV��8VLQJ�WKH�SURGXFW�LQ�DQ�HQYLURQPHQW�FRQVLGHUHG�E\�5',�DV�́ QRQ�FRPPHUFLDOµ�DQG�

RU�RXWVLGH�WKH�HQYLURQPHQWDO�VSHFLILFDWLRQV��LQYDOLGDWHV�WKH�SURGXFW�ZDUUDQW\��,I�LQ�DQ\�GRXEW��

FRQWDFW�5',�&XVWRPHU�6HUYLFH�DW����������������RU����������������IRU�IXUWKHU�FODULILFDWLRQ�

:DUUDQW\�3HULRG

(YHU\�5',�SURGXFW�LV�FRYHUHG�E\�D�RQH�\HDU�ZDUUDQW\�VWDUWLQJ�IURP�WKH�RULJLQDO�GDWH�RI�VKLSPHQW�

IURP�5',��([WHQGHG�ZDUUDQWLHV�IRU�DGGLWLRQDO�\HDUV�PD\�EH�SXUFKDVHG�DV�DQ�RSWLRQ���6HH�

([WHQGHG�:DUUDQW\�3URJUDP�VHFWLRQ�

&RYHUDJH�DQG�/LPLWDWLRQV

,I�LQ�5',
V�RSLQLRQ�WKH�SURGXFW�PDOIXQFWLRQV�DW�DQ\WLPH�GXULQJ�WKH�VWDWHG�ZDUUDQW\�SHULRG��5',�

ZLOO�FRYHU�DOO�GHIHFWV�LQ�PDWHULDO�DQG�ZRUNPDQVKLS�LQ�WKH�SURGXFW��&RYHUDJH�XQGHU�WKLV�SROLF\�VKDOO�

QRW�LQFOXGH�

� $Q\�SURGXFW�QRW�GLVWULEXWHG�E\�5',�RU�DQ�$XWKRUL]HG�5',�GHDOHU�

� $Q\�SURGXFW�LQ�ZKLFK�WKH�VHULDO�QXPEHU�KDV�EHHQ�GHIDFHG��PRGLILHG��RU�UHPRYHG�

� ,QVSHFWLRQ�DQG�WHVWLQJ�E\�5',�UHVXOWLQJ�LQ�QR�GHIHFWV�IRXQG�

� 5HPRYDO�DQG�PDLQWHQDQFH�RI�DFFHVVRULHV��DWWDFKPHQWV��PDFKLQHV��RU�RWKHU�

GHYLFHV��5',�DQG�QRQ�5',��QRW�FRYHUHG�E\�WKLV�DJUHHPHQW�

� ,QWHUQDO�SHULSKHUDOV��L�H��KDUG�GLVN��DQG�RSWLRQV��L�H��PHPRU\��QRW�VXSSOLHG�E\�

5',�

� 5HSDLU��PDLQWHQDQFH�DQG�DGMXVWPHQW�RI�5',�SURGXFW�UHTXLUHG�GXH�WR��EXW�QRW�

OLPLWHG�WR��QHJOHFW��PLVXVH��LQFOXGLQJ�UHSDLU�RU�PDLQWHQDQFH�E\�SDUWLHV�RWKHU�

WKDQ�5',�RU�LWV�DXWKRUL]HG�UHSUHVHQWDWLYHV���DEXVH��XVDJH�QRW�LQ�DFFRUGDQFH�ZLWK�

SURGXFW�VSHFLILFDWLRQV�DQG�LQVWUXFWLRQV��DFFLGHQW��XQDXWKRUL]HG�DOWHUDWLRQV��

UHSDLUV�RU�PRGLILFDWLRQV��GDPDJH�FDXVHG�E\�LQWHUQDO�DQG�RU�H[WHUQDO�SHULSKHUDOV�

DQG�RSWLRQV�QRW�VXSSOLHG�E\�5',��LPSURSHU�HQYLURQPHQW��LQFOXGLQJ�OLJKWQLQJ��

VWDWLF�HOHFWULFLW\��ILUH��RU�H[WUHPH�WHPSHUDWXUHV���RU�DFWV�RI�*RG�

� 6HUYLFH�QHFHVVLWDWHG�WR�FRPSO\�ZLWK�UHTXLUHPHQWV�RI�UHJXODWLRQV�RI�DQ\�

*RYHUQPHQWDO�ERG\�RU�DJHQF\�DULVLQJ�DIWHU�WKH�GDWH�RI�SXUFKDVH�

� $Q\�VRIWZDUH�FRPSRQHQW�RI�DQ\�SURGXFW�

� 'DWD�UHFRYHU\�GXH�WR�KDUG�GLVN�GULYH�IDLOXUH�RU�PRWKHUERDUG�IDLOXUH��

/LPLWDWLRQ�RI�,PSOLHG�:DUUDQWLHV

$OO�LPSOLHG�ZDUUDQWLHV��LQFOXGLQJ�ZDUUDQWLHV�RI�PHUFKDQWDELOLW\�DQG�ILWQHVV�IRU�D�SDUWLFXODU�

SXUSRVH��DUH�OLPLWHG�LQ�GXUDWLRQ�WR�WKH�OHQJWK�RI�WKH�VSHFLILF�SURGXFW�ZDUUDQW\��5',��DW�LWV�VROH�

GLVFUHWLRQ��PD\�UHSODFH�WKH�SURGXFW�LQ�ZKROH�RU�LQ�SDUW�ZLWK�FRPSDUDEOH�HTXLSPHQW�DQG�PD\�XVH�

UH�PDQXIDFWXUHG�DQG�UHIXUELVKHG�SDUWV�DQG�PRGXOHV�LQ�SHUIRUPLQJ�VHUYLFH��5HSODFHPHQW�SDUWV�

DQG�PRGXOHV�VKDOO�EHFRPH�WKH�HQG�XVHU
V�SURSHUW\��WKH�UHSODFHG�SDUWV�VKDOO�EHFRPH�WKH�SURSHUW\�

RI�5',��5',�VKDOO�KDYH�QR�REOLJDWLRQ�WR�UHWXUQ�UHSODFHG�SDUWV��,Q�QR�HYHQW�VKDOO�5',�EH�OLDEOH�IRU�

DQ\�GHOD\�LQ�UHQGHULQJ�VHUYLFH�XQGHU�WKLV�ZDUUDQW\��5',
V�PD[LPXP�OLDELOLW\�XQGHU�WKLV�ZDUUDQW\�

VKDOO�EH�OLPLWHG�WR�WKH�UHSODFHPHQW�SRUWLRQ�RI�WKH�SURGXFW�XQGHU�GLVSXWH�ZLWK�FRPSDUDEOH�

HTXLSPHQW�
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3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH� [Y

([FOXVLRQ�RI�'DPDJHV

5',
V�OLDELOLW\�IRU�DQ\�GHIHFWLYH�SURGXFW�LV�OLPLWHG�WR�WKH�UHSDLU�RU�UHSODFHPHQW�RI�WKH�SURGXFW�DW�

LWV�RSWLRQ��5',�VKDOO�KDYH�QR�OLDELOLW\�RU�UHVSRQVLELOLW\�WR�WKH�HQG�XVHU�RU�DQ\�RWKHU�SHUVRQ�RU�

HQWLW\�ZLWK�UHVSHFW�WR�DQ\�OLDELOLW\�IRU�GDPDJH�WR�RWKHU�SURSHUW\��LQFOXGLQJ�VRIWZDUH��FDXVHG�E\�DQ\�

GHIHFWV�LQ�WKH�SURGXFW��GDPDJHV�EDVHG�XSRQ�LQFRQYHQLHQFH��ORVV�RI�XVH�RI�WKH�SURGXFW��ORVV�LQ�WLPH��

ORVV�RI�GDWD��ORVV�RI�EXVLQHVV��FRPPHUFLDO�ORVV��RU�DQ\�RWKHU�GDPDJHV��ZKHWKHU�LQFLGHQWDO��

FRQVHTXHQWLDO�RU�RWKHUZLVH��,Q�QR�HYHQW�VKDOO�5',�EH�OLDEOH�IRU�ORVV�RI�SURILWV�RU�DQ\�LQGLUHFW��

VSHFLDO��RU�FRQVHTXHQWLDO�GDPDJHV�DULVLQJ�RXW�RI�DQ\�EUHDFK�RI�WKLV�ZDUUDQW\�SROLF\��6WDWH�ODZV�

YDU\�WKH�HQG�XVHU
V�ULJKWV�XQGHU�WKLV�ZDUUDQW\�SROLF\�

:DUUDQW\�6HUYLFH

3URGXFWV�UHTXLULQJ�UHSDLU�PXVW�EH�VKLSSHG�SUHSDLG�WR�D�5',�UHSDLU�IDFLOLW\��$�5HWXUQ�0DWHULDO�

$XWKRUL]DWLRQ��50$��QXPEHU�PXVW�EH�LVVXHG�E\�5',�&XVWRPHU�6HUYLFH�SULRU�WR�DQ\�ZDUUDQW\�

UHWXUQ�VKLSPHQW��7KH�SURGXFW�WR�EH�VHUYLFHG�PXVW�EH�DFFRPSDQLHG�E\�\RXU�DVVLJQHG�50$�

QXPEHU��GDWHG�SURRI�RI�SXUFKDVH��\RXU�QDPH��DGGUHVV��DQG�GHVFULSWLRQ�RI�WKH�SUREOHP�DV�ZHOO�DV�

DOO�LQWHUFRQQHFWLQJ�FDEOHV��FRUGV��DQG�VXSSOHPHQWV�RULJLQDOO\�VXSSOLHG�ZLWK�WKH�SURGXFW��$OO�QRQ�

5',�HTXLSPHQW��DFFHVVRULHV��DWWDFKPHQWV��PRGLILFDWLRQV��SURJUDPV��GDWD�DQG�VWRUDJH�PHGLD�PXVW�

EH�UHPRYHG�IURP�WKH�SURGXFW�EHIRUH�LW�LV�GHOLYHUHG�IRU�VHUYLFH��5',�VKDOO�QRW�EH�UHVSRQVLEOH�IRU�

LWHPV�WKDW�DUH�QRW�UHPRYHG�

,I�\RX�KDYH�DQ\�TXHVWLRQV��RU�UHTXLUH�DQ�50$�QXPEHU��SOHDVH�FRQWDFW�5',�&XVWRPHU�6HUYLFH�DW��

3KRQH�����������������RU�����������������)D[������� ���������RU�(PDLO��VXSSRUW#UGL�FRP�

([WHQGHG�:DUUDQW\�3URJUDP

5',�&RPSXWHU�&RUSRUDWLRQ�RIIHUV�H[WHQGHG�ZDUUDQWLHV�IRU�WKH�3UHFLVLRQ%RRN��3RZHU6FUHHQ��3;8�

DQG�0$;�SURGXFWV�IRU�VXEVHTXHQW�\HDUV�DIWHU�WKH�LQLWLDO�RQH�\HDU�ZDUUDQW\�KDV�H[SLUHG��(QG�XVHUV�

DUH�RIIHUHG�WKH�RSWLRQ�WR�SXUFKDVH�DQ�H[WHQGHG�ZDUUDQW\�DW�WLPH�RI�SXUFKDVH�RI�WKHLU�V\VWHP�RU�

DQ\WLPH�WKHUHDIWHU��:KHQ�DQ�5',�SURGXFW�LV�XQGHU�LWV�RULJLQDO�ZDUUDQW\��WKH�HQG�XVHU�PD\�

SXUFKDVH�DQ�H[WHQGHG�ZDUUDQW\�WR�FRPPHQFH�IURP�WKH�GDWH�WKH�RULJLQDO�ZDUUDQW\�H[SLUHV��:KHQ�

WKH�5',�SURGXFW�LV�EH\RQG�WKH�RULJLQDO�ZDUUDQW\�SHULRG��HQG�XVHUV�ZLVKLQJ�WR�EHJLQ�DQ�H[WHQGHG�

ZDUUDQW\�SURJUDP�PXVW�VHQG�WKH�5',�V\VWHP�WR�WKH�5',�&XVWRPHU�6HUYLFH�'HSDUWPHQW�IRU�D�

6HUYLFHDELOLW\�,QVSHFWLRQ��6,���7KH�HQG�XVHU�ZLOO�EH�UHVSRQVLEOH�IRU�DOO�VKLSSLQJ�FKDUJHV��7KH�

LQVSHFWLRQ�ZLOO�EH�SHUIRUPHG�DW�QR�FKDUJH��6KRXOG�D�V\VWHP�QRW�SDVV�WKH�6,��WKH�FXVWRPHU�ZLOO�EH�

FRQWDFWHG�WR�DXWKRUL]H�WKH�UHSDLUV�DQG�ZLOO�EH�LQYRLFHG�DW�7LPH�DQG�0DWHULDOV�FKDUJHV�EHIRUH�

FRPPHQFLQJ�WKH�H[WHQGHG�ZDUUDQW\�SURJUDP�

([WHQGHG�:DUUDQW\�3HULRG

5',�RIIHUV�VHFRQG�DQG�WKLUG�\HDU�ZDUUDQW\�RSWLRQV��7KH�H[WHQGHG�ZDUUDQW\�FRYHUV�UHSDLU�DQG�

VHUYLFH�FKDUJHV�IRU�RQH�RU�WZR����PRQWK�SHULRGV�IURP�HLWKHU�WKH�WLPH�RI�SXUFKDVH�RI�WKH�H[WHQGHG�

ZDUUDQW\�RU�WKH�GDWH�WKH�RULJLQDO�ZDUUDQW\�H[SLUHV��ZKHUH�DQ�HQG�XVHU�SXUFKDVHV�WKH�VHUYLFH�

FRQWUDFW�DW�WKH�WLPH�RI�V\VWHP�SXUFKDVH�RU�GXULQJ�WKH�LQLWLDO����PRQWK�ZDUUDQW\�SHULRG���7KH�

SXUFKDVH�RI�WKH�VHFRQG�\HDU�ZDUUDQW\�LV�UHTXLUHG�SULRU�WR�WKH�SXUFKDVH�RI�WKH�WKLUG�\HDU�H[WHQGHG�

ZDUUDQW\�

3ODFLQJ�2UGHUV

([WHQGHG�ZDUUDQWLHV�PD\�EH�SXUFKDVHG�DW�WKH�WLPH�WKH�V\VWHP�RUGHU�LV�SODFHG��GXULQJ�WKH�

ZDUUDQW\�SHULRG��RU�DIWHU�WKH�LQLWLDO�ZDUUDQW\�H[SLUHV��7R�SODFH�DQ�RUGHU�IRU�DQ�H[WHQGHG�ZDUUDQW\��

SOHDVH�ILOO�RXW�WKH�([WHQGHG�:DUUDQW\�2UGHU�)RUP�DWWDFKHG�WR�WKLV�GRFXPHQW�DQG�LQFOXGH�\RXU�

SXUFKDVH�RUGHU�RU�FKHFN��PDGH�SD\DEOH�WR�5',�&RPSXWHU�&RUSRUDWLRQ��,I�\RX�KDYH�DQ\�TXHVWLRQV��

SOHDVH�FRQWDFW�5',�6DOHV�DW����������������RU�)D[����������������RU�&XVWRPHU�6HUYLFH�DW�������

���������RU�)D[�WR����������������RU�HPDLO��VXSSRUW#UGL�FRP�

7LPH�DQG�0DWHULDOV�6HUYLFH

)RU�HQG�XVHUV�ZKR�GR�QRW�FKRRVH�WKH�H[WHQGHG�ZDUUDQW\�RSWLRQ��5',�&XVWRPHU�6HUYLFH�SURYLGHV�

WLPH�DQG�PDWHULDOV�UHSDLUV��7KH�KRXUO\�ODERU�UDWH�LV������SHU�KRXU�DQG�D�PLQLPXP�WZR�KRXU�

FKDUJH�LV�DVVHVVHG�IRU�DQ\�WLPH�DQG�PDWHULDOV�UHSDLUV��&KDUJHV�WKHUHDIWHU�DUH�DVVHVVHG�DW�KDOI�KRXU�

LQWHUYDOV��7LPH�DQG�PDWHULDOV�UHSDLUV�RFFXU�RQ�D�EHVW�HIIRUW�EDVLV��7XUQ�DURXQG�WLPH�IRU�WLPH�DQG�

PDWHULDOV�UHSDLUV�LV�EDVHG�RQ�PDWHULDO�DYDLODELOLW\�
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3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH� ���

,Q
WU
R
G
X
FW
LR
Q

,QWURGXFWLRQ

7KH�3UHFLVLRQ%RRN�VHULHV�RI�SRUWDEOH�ZRUNVWDWLRQV�UHSUHVHQW�WKH�
PRVW�SRZHUIXO�DQG�VRSKLVWLFDWHG�SRUWDEOH�FRPSXWHUV�DYDLODEOH�
WRGD\��7KLV�KDUGZDUH�UHIHUHQFH�JXLGH�ZDV�GHYHORSHG�WR�FRYHU�WKH�
FDSDELOLWLHV�RI�WKHVH�KLJK�SHUIRUPDQFH�PDFKLQHV�DQG�WR�HQVXUH�D�
ORQJ�DQG�SURGXFWLYH�FRPSXWLQJ�OLIH�IRU�WKH�ZRUNVWDWLRQV��7KLV�
PDQXDO�FRYHUV�WKH�����DQG�����VHULHV�ZRUNVWDWLRQV��KLJKOLJKWLQJ�DQ\�
GLIIHUHQFHV�LQ�WXUQ��,W�GHVFULEHV�3UHFLVLRQ%RRN
V�IHDWXUHV��RSWLRQV��
DQG�PDLQWHQDQFH��$OVR�LQFOXGHG�LV�D�GHWDLOHG�GHVFULSWLRQ�RI�WKH�
3UHFLVLRQ%RRN�KDUGZDUH�

7KLV�FKDSWHU�LQWURGXFHV�WKH�3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�
*XLGH��7RSLFV�LQ�WKLV�FKDSWHU�LQFOXGH�

� &RQYHQWLRQV�XVHG�LQ�WKLV�JXLGH�

� 6XSSOHPHQWDO�GRFXPHQWDWLRQ�

&RQYHQWLRQV�LQ�WKLV�5HIHUHQFH�*XLGH�

7KH�IROORZLQJ�FRQYHQWLRQV�DUH�XVHG�LQ�WKLV�UHIHUHQFH�
JXLGH�

1RWHV�

1RWHV�SUHFHGH�LQIRUPDWLRQ�WKDW�UHTXLUHV�VSHFLDO�
DWWHQWLRQ�

([DPSOH�

)RU�\RXU�FRQYHQLHQFH��\RX�FDQ�XVH�\RXU�
3UHFLVLRQ%RRN�RQ�ERDUG�/&'�RU�DWWDFK�DQ�
H[WHUQDO�PRQLWRU�

:DUQLQJV�DQG�&DXWLRQV�

,QIRUPDWLRQ�RI�D�KD]DUGRXV�QDWXUH�LV�VKRZQ�DV�LQGHQWHG�
WH[W�SUHFHGHG�E\� �

Note:

�
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��� 3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH�

:DUQLQJV�DUH�LQ�LWDOLFV�WR�KLJKOLJKW�FRQGLWLRQV�RI�
SRWHQWLDO�SHUVRQDO�LQMXU\��&DXWLRQV�SRLQW�RXW�SRVVLEOH�
HTXLSPHQW�GDPDJH�

([DPSOH�

:DUQLQJ��'LVFRQQHFW�DOO�$&�SRZHU�DQG�
UHPRYH�WKH�EDWWHU\�SULRU�WR�SHUIRUPLQJ�DQ\�
FOHDQLQJ�DQG�PDLQWHQDQFH��3HUVRQDO�LQMXU\�
DQG�HTXLSPHQW�GDPDJH�FRXOG�UHVXOW�LI�D�SRZHU�
VRXUFH�LV�FRQQHFWHG�WR�WKH�3UHFLVLRQ%RRN�
GXULQJ�FOHDQLQJ�RU�PDLQWHQDQFH�

.H\ERDUG�,QSXW

.H\ERDUG�LQSXW�DSSHDUV�LQ�EROGIDFHG�W\SH�

6FUHHQ�0HVVDJHV�

6FUHHQ�PHVVDJHV�DSSHDU�LQ� �W\SH�ZLWKLQ�D�
ER[�

([DPSOH�

$IWHU�WKH�3UHFLVLRQ%RRN�SDVVHV�LWV�VHOI�WHVW��WKH�
IROORZLQJ�LQLWLDO�PHVVDJH�DSSHDUV�

Firmware Version x.x

Duplex Console IO Dependent Code (IODC) revision x

Memory Test/Initialization Completed

-----------------------------------------------------------------------
(c) Copyright 1995-1998, Hewlett-Packard Company, All rights reserved
-----------------------------------------------------------------------

Processor Speed State Coprocessor State Cache Size
--------- ----- ----- ----------------- ----------
x xxxMHz Active Functional xxKB

Available memory (bytes): xxxxxxxxx
Good memory required (bytes): xxxxxxxxx

Primary boot path: SESCSI.x.x
Alternate boot path:SESCSI.x.x
Console path: GRAPHICS(x)
Keyboard path: PS2

System is 700 Series.

Courier
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3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH� ���

,Q
WU
R
G
X
FW
LR
Q9DULDEOHV�

9DULDEOHV�DSSHDU�DV�DQ�LWDOLFL]HG�[��)RU�H[DPSOH��WKH�[·V�
LQ�WKH�SUHFHGLQJ�VFUHHQ�DUH�YDULDEOHV�EHFDXVH�WKH�YDOXHV�
VKRZQ�ZLOO�YDU\�IURP�V\VWHP�WR�V\VWHP�

6XSSOHPHQWDO�'RFXPHQWDWLRQ

7KLV�5HIHUHQFH�*XLGH�LV�SDUW�RI�WKH�3UHFLVLRQ%RRN�
6\VWHP�5HIHUHQFH�VHW�SURYLGHG�E\�5',�IRU�\RXU�
FRQYHQLHQFH��$GGLWLRQDO�LQIRUPDWLRQ�FDQ�EH�IRXQG�LQ�WKH�
UHIHUHQFH�VHW�

)RU�PRUH�LQIRUPDWLRQ�DERXW�WKH�+3�8;�RSHUDWLQJ�
V\VWHP��UHIHU�WR�WKH�+3�8;�LQVWDOODWLRQ�JXLGHV�IRXQG�LQ�
WKH�3UHFLVLRQ%RRN�6\VWHP�5HIHUHQFH�6HW��)RU�PRUH�
LQIRUPDWLRQ�DERXW�WKH�3UHFLVLRQ%RRN�WKDQ�LV�FRQWDLQHG�
LQ�WKLV�XVHU·V�JXLGH��UHIHU�WR�WKH�5',�'RFXPHQWDWLRQ�&'�
WKDW�DFFRPSDQLHV�\RXU�3UHFLVLRQ%RRN�RU�FRQWDFW�\RXU�
DXWKRUL]HG�3UHFLVLRQ%RRN�UHSUHVHQWDWLYH�
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'HWDLOHG�+DUGZDUH�
'HVFULSWLRQ

7KLV�FKDSWHU�SURYLGHV�D�GHWDLOHG�GHVFULSWLRQ�RI�WKH�3UHFLVLRQ%RRN�
KDUGZDUH�

3K\VLFDO�3DFNDJLQJ

7KH�3UHFLVLRQ%RRN�SURYLGHV�D�VOLP��FODPVKHOO�VW\OH�
SDFNDJH��ZKLOH�PDLQWDLQLQJ�IXOO�ZRUNVWDWLRQ�FDSDELOLW\��
7KH�3UHFLVLRQ%RRN�ODSWRS�ZHLJKV�����SRXQGV�DQG�KDV�D�
IRRWSULQW�RI������LQFKHV�GHHS�E\����LQFKHV�ZLGH�

7KH�NH\ERDUG�LV�IRUZDUG�PRXQWHG�LQ�WKH�EDVH�VHFWLRQ�RI�
WKH�3UHFLVLRQ%RRN�DQG�WKH�EDVH�VHFWLRQ�LV�VORSHG�WR�
SURYLGH�D�FRPIRUWDEOH�SDOP�UHVW�IRU�ZULVW�VXSSRUW�GXULQJ�
H[WHQGHG�XVH��7KH�FHQWHU�SRVLWLRQLQJ�RI�WKH�����LQFKHV�[�
�����LQFKHV�����PP�[����PP��LQWHJUDWHG�WRXFKSDG�
DOORZV�ULJKW��RU�OHIW�KDQGHG�XVDJH�

7KH�KLQJHG�OLG�DVVHPEO\�DOORZV�������VZLYHO�IRU�YDULRXV�
YLHZLQJ�SRVLWLRQV��7KH�3UHFLVLRQ%RRN�PD\�RSHUDWH�ZLWK�
WKH�OLG�FORVHG�ZKHQ�DQ�H[WHUQDO�PRQLWRU�DQG�NH\ERDUG�
DUH�DWWDFKHG�

&38�7HFKQRORJ\�

7KH�V\VWHP�PRWKHUERDUG�LV�D�GXDO�VLGHG�������LQFK�E\�
����LQFK�3&%$��7KLV�3&%$�FRQWDLQV�WKH�SURFHVVRU�
FRPSOH[��DQG�VHYHUDO�HPEHGGHG�,�2�FRQWUROOHUV��'XDO�
VLGHG�VXUIDFH�PRXQW�WHFKQRORJ\�UHGXFH�SK\VLFDO�
UHTXLUHPHQWV�DQG�LPSURYH�UHOLDELOLW\�

7KH�EDVLF�PRWKHUERDUG�DUFKLWHFWXUH�LV�EDVHG�RQ�WKH�+3�
%�VHULHV�GHVLJQ��7KH�+3�%�VHULHV�GHVLJQ�FRQVLVWV�RI�DQ�
+3����ELW�3$�5,6&�����/�SURFHVVRU�DQG�SURFHVVRU�
FRPSOH[��XVLQJ�WZR�ZD\��VXSHU�VFDODU�WHFKQRORJ\�ZLWK�
��� .%�RI�SULPDU\�FDFKH�RQ�FKLS��7KH�SURFHVVRU�FRPSOH[�
LQFOXGHV�VXSSRUW�IRU�DQ�RSWLRQDO�H[WHUQDO�FDFKH�UDP��
V\VWHP�DGGUHVV�EXIIHUV��V\VWHP�FORFN�JHQHUDWRU��DQG�D�
GDWD�)(7�EXV�VZLWFK�DUUD\��

�
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7KH�SURFHVVRU�FRPSOH[�VXSSRUWV�WKH�V\VWHP�SURFHVVRU�
DQG�DGPLQLVWHUV�WKH�*6&�EXV��-RLQLQJ�WKH�EXV�WR�WKH�
V\VWHP
V�3&,�EXV�LV�WKH�',12�FKLS��

$�/$6,�FKLS�FRQQHFWV�WKH�*6&�EXV�WR�ORZ�OHYHO�,�2�
IXQFWLRQDOLW\��LQFOXGLQJ�WKH�(WKHUQHW�PHGLD�DFFHVV�
OD\HU��

7KH�3+'�EXV�LV�D�ORZ�OHYHO�SHULSKHUDO�LQWHUIDFH�
SURYLGLQJ�FRQQHFWLRQ�WR�WKH�IODVK�ERRW�PHPRU\��
195$0��DQG�360�EXV�LQWHUIDFH��7KH�360�EXV�SURYLGHV�
FRQQHFWLRQ�WR�WKH�V\VWHP
V�LQWHOOLJHQW�SRZHU�VXSSO\�
PRGXOH��

$Q�HPEHGGHG�6&6,�FRQWUROOHU�SURYLGHV�DOO�KDUG�GLVN�
FDSDELOLW\�DQG�DFFHVV��

+3�&RPSDWLELOLW\

7KH�����DQG�����VHULHV�3UHFLVLRQ%RRNV�XVH�D�
3$�5,6&�FRPSDWLEOH�PRWKHUERDUG��EDVHG�RQ�WKH�
+3 %���/�DQG�%���/ VHULHV�SURFHVVRUV�DQG�UXQ�DW�
��� 0+]�RU���� 0+]��GHSHQGLQJ�RQ�\RXU�FRQILJXUDWLRQ��
$V�D�UHVXOW��DQ\�KDUGZDUH�RU�SHULSKHUDO�GHYLFH�WKDW�LV�
FRPSDWLEOH�ZLWK�+HZOHWW�3DFNDUG�+3�%�VHULHV�
ZRUNVWDWLRQV�LV�DOVR�IXOO\�FRPSDWLEOH�ZLWK�WKH�
3UHFLVLRQ%RRNV��

3UHFLVLRQ%RRNV�����DQG����

7KH�3UHFLVLRQ%RRN�����DQG�����&38V�XVH�WKH�
+HZOHWW�3DFNDUG�+3 %���/DQG�%���/�VHULHV�
SURFHVVRUV�RSHUDWLQJ�DW�����RU�����0+]��UHVSHFWLYHO\��

7KH�+3�3$�5,6&�SURFHVVRU�FKLS�KRXVHV�ERWK�WKH�,8�DQG�
)38�IXQFWLRQV��DV�ZHOO�DV�ILUVW�OHYHO�FDFKHV��7KHVH�
FDFKHV�FRQWDLQ����.%�IRU�GDWD�DQG����.%�IRU�
LQVWUXFWLRQV��

7KH�SURFHVVRU�LQWHUIDFHV�GLUHFWO\�ZLWK�WKH�PHPRU\�
VXEV\VWHP�DQG�WKH�3&,�%XV�

$W�����0+]��WKH�&38�GHOLYHUV������63(&LQW����DQG������
63(&IS����SHUIRUPDQFH��$W�����0+]��WKH�&38�GHOLYHUV�
�����63(&LQW����DQG������63(&I3�SHUIRUPDQFH�
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)ODVK�0HPRU\�

7KH�3UHFLVLRQ%RRN�LQFOXGHV���0%�RI�IODVK�PHPRU\�IRU�
XVH�GXULQJ�V\VWHP�ERRWXS��

6\VWHP�0HPRU\�

0HPRU\�RQ�WKH�3UHFLVLRQ%RRN�LV�DFFHVVHG�WKURXJK�D�
����ELW�GDWD�SDWK��3UHFLVLRQ%RRN�PHPRU\�LQFOXGHV�(&&�
SURWHFWLRQ��7KH�PHPRU\�VXEV\VWHP�VXSSRUWV��� QV�
PHPRU\�PRGXOHV��

7KH�3UHFLVLRQ%RRN�DFFHSWV��� 0%����� 0%��DQG���� 0%�
H[SDQVLRQ�PRGXOHV�XVLQJ�WKH�IROORZLQJ��� DQG �� 0%LW�
'5$0�FRQILJXUDWLRQV�

� O 0 [ O�

� � 0 [ ��

7KH�3UHFLVLRQ%RRN�FRPHV�ZLWK�D�PLQLPXP�PHPRU\�
FRQILJXUDWLRQ�RI����0%��6\VWHP�PDLQ�PHPRU\�LV�
SURYLGHG�WKURXJK�SOXJ�LQ�H[SDQVLRQ�PRGXOHV��
$GGLWLRQDO�PHPRU\�XSJUDGHV�SURYLGH�D�PD[LPXP�
FRQILJXUDWLRQ�RI�����0%��

0XOWLSOH�YHUVLRQV�RI�WKH�PDLQ�PHPRU\�PRGXOH�DUH�
DYDLODEOH��HDFK�SURYLGLQJ�D�GLIIHUHQW�DPRXQW�RI�V\VWHP�
PHPRU\��VHH�7DEOH�������0HPRU\�PRGXOHV�DUH�
XVHU�LQVWDOODEOH�DQG�FDQ�EH�XVHG�LQGLYLGXDOO\�RU�LQ�
PDWFKHG�SDLUV���

Table 2-1. Memory Configurations

Valid Memory
Configuration

Memory Modules Required

�� 0% � [ ��

���0% ��[���

��� 0% � [ ���

��� 0% � [ ����RU�� [ ���

��� 0% � [ ���
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$OO�LQVWDOOHG�PHPRU\�PXVW�EH�LQVWDOOHG�DV�
HLWKHU�LQGLYLGXDO�PHPRU\�PRGXOHV�RU�DV�
PDWFKLQJ�DQG�HTXLYDOHQW�SDLUV��)RU�H[DPSOH��
WR�REWDLQ��� 0%�RI�PDLQ�V\VWHP�PHPRU\��\RX�
PXVW�LQVWDOO�WZR��� 0%�PHPRU\�PRGXOHV�WKDW�
PDWFK�HDFK�RWKHU�LQ�FKLS�FRQILJXUDWLRQ�DQG�
PHPRU\�VSHHG��

7R�REWDLQ��� 0%�RI�PDLQ�V\VWHP�PHPRU\��\RX�
ZRXOG�LQVWDOO�D�VLQJOH��� 0%�PHPRU\�PRGXOH��
OHDYLQJ�RQH�PHPRU\�FRQQHFWRU�VORW�XQXVHG�

'LVSOD\�7HFKQRORJ\�

7KH�3UHFLVLRQ%RRN�VHULHV�ZRUNVWDWLRQV�VXSSRUW�KLJK�
UHVROXWLRQ����� [ ����/&'�SDQHOV��7KH�3UHFLVLRQ%RRN�
VXSSRUWV�UHVROXWLRQV�XS�WR����� [ �����XVLQJ�D�
FRPSDWLEOH�H[WHUQDO�PRQLWRU�

'LVSOD\�&RQWUROOHU�

7KH�VWDQGDUG�3UHFLVLRQ%RRN�GLVSOD\�FRQWUROOHU�LV�D�*6&�
FRQWUROOHU�EDVHG�RQ�WKH�+3 *UDIILWL�ZLWK�D���0%�IUDPH�
EXIIHU��7KLV�FRQWUROOHU�LV�D�PXOWL�IXQFWLRQDO�DQG�PXOWL�
UHVROXWLRQ�GLVSOD\��7KH�GLVSOD\�FRQWUROOHU�GULYHV�WKH�
LQWHUQDO�GLVSOD\�SDQHO�ILUVW�DQG�WKHQ�SURYLGHV�RXWSXW�WR�
DQ�DWWDFKHG�H[WHUQDO�PRQLWRU��VXSSRUWLQJ�D�PD[LPXP�
FRORU�GHQVLW\�RI��� 0�FRORUV�RU�����VKDGHV�RI�JUD\�DW������
[�����SL[HOV��7KH�VWDQGDUG�GLVSOD\�FRQWUROOHU�VXSSRUWV�D�
PD[LPXP�UHIUHVK�UDWH�RI��� +]�

7KH�3UHFLVLRQ%RRN�FRPHV�VWDQGDUG�ZLWK�WKH�+3�
9,68$/,=(�(*�JUDSKLFV�$6,&��+3�9,68$/,=(�(*�
SURYLGHV�KLJK�VSHHG�JUDSKLFV�GLVSOD\�ZLWK���ELW�GRXEOH�
EXIIHULQJ�DQG���ELW�RYHUOD\�DQG�VXSSRUWV�XS�WR�
����[�����UHVROXWLRQ�GLVSOD\�ZLWK�+3�FRORU�UHFRYHU\�
WHFKQRORJ\�

Active Matrix Display 

7KH�3UHFLVLRQ%RRN�LV�FRQILJXUHG�ZLWK�RQH�RI�WZR�KLJK�
UHVROXWLRQ�GLVSOD\�SDQHOV��������;*$�RU�������;*$�

Note:
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� �����LQFK�����[����DFWLYH�PDWUL[�FRORU�/&'��
7KLV�GLVSOD\�VXSSRUWV��� 0�FRORUV�SOXV�����
VKDGHV�RI�JUD\�VFDOH��,W�KDV�D����+]�UHIUHVK�
UDWH�

� �����LQFK������[�����DFWLYH�PDWUL[�FRORU�
/&'��7KLV�GLVSOD\�VXSSRUWV��� 0�FRORUV�SOXV�
����VKDGHV�RI�JUD\�VFDOH��,W�KDV�D����+]�
UHIUHVK�UDWH�

$OO�GLVSOD\V�KDYH�D�GLVSOD\�UHVSRQVH�WLPH�RI����PV��7KH�
GLVSOD\V�DOVR�PDNH�XVH�RI�WZR�EULJKWQHVV�SXVK�EXWWRQV�WR�
RSWLPL]H�GLVSOD\�YLHZLQJ��7KH�EULJKWQHVV�SXVK�EXWWRQ��
%UL��DQG�%UL����)1�)����)1�)�����DUH�ORFDWHG�RQ�WKH�
3UHFLVLRQ%RRN
V�NH\ERDUG��%RWK�GLVSOD\�SDQHOV�XVH�
DFWLYH�PDWUL[�7)7�WHFKQRORJ\��7KH�/&'�GUDZV�
DSSUR[LPDWHO\���ZDWWV��

$V�DQ�DGGHG�FRQYHQLHQFH��WKH�3UHFLVLRQ%RRN�
SURYLGHV�D�9*$�SRUW�RQ�WKH�EDFN�SDQHO�IRU�
DWWDFKLQJ�DQ�H[WHUQDO�PRQLWRU��DV�VKRZQ�LQ�
)LJXUH�����

External Monitor Support 

6WDQGDUG�9*$�PRQLWRUV�SOXJ�GLUHFWO\�LQWR�WKH�H[WHUQDO�
YLGHR�SRUW�RQ�WKH�3UHFLVLRQ%RRN�EDFN�SDQHO��DV�VKRZQ�LQ�
)LJXUH�����

,I�\RX�KDYH�D�GLIIHUHQW�W\SH�RI�PRQLWRU��FKHFN�\RXU�
PRQLWRU�PDQXDO�DQG�$SSHQGL[�(�IRU�FRPSDWLELOLW\�

:KHQ�XVLQJ�WKH�LQWHUQDO�/&'��DQ�H[WHUQDO�;*$�PRQLWRU�
FDQ�DOVR�EH�DWWDFKHG��DOORZLQJ�VLPXOWDQHRXV�/&'�DQG�
PRQLWRU�RSHUDWLRQ��,I�H[WHUQDO�V\VWHP�GLVSOD\V�RWKHU�
WKDQ������[�����DUH�XVHG��WKH�LQWHUQDO�/&'�ZLOO�QRW�
RSHUDWH�GXULQJ�H[WHUQDO�PRQLWRU�RSHUDWLRQ��LW�ZLOO�EH�
EODQNHG��

6LPXOWDQHRXV�GLVSOD\�LV�VXSSRUWHG�LQ�
����[����PRGH�IRU�/&'�SURMHFWLRQ�SDQHOV�
DQG�SURMHFWRUV��

Note:

Note:

PrecisionBook_HW_Ref.book : PB_HW_Ref_chp2.fm  Page 5  Thursday, July 9, 1998  5:17 PM



��� 5',�+DUGZDUH�5HIHUHQFH�*XLGH�

7KH�3UHFLVLRQ%RRN�VXSSRUWV�WKH�IROORZLQJ�H[WHUQDO�
PRQLWRU�VWDQGDUGV�

� 9*$�����[�����

� 69*$�����[�����

� ;*$������[�����

� 6;*$������[������

� )UDPH�UDWHV�����+]�����+]�����+]�

)RU�PRUH�LQIRUPDWLRQ�RQ�XVLQJ�H[WHUQDO�PRQLWRUV��VHH�
$SSHQGL[�(�

6WDWXV�/LTXLG�&U\VWDO�'LVSOD\��/&'��

$�VLQJOH�/&'�SDQHO�EHORZ�WKH�PDLQ�GLVSOD\�VKRZV�
FXUUHQW�V\VWHP�VWDWXV�DQG�DFWLYLW\��7KH�VWDWXV�/&'�
LQGLFDWRU�XVHV�V\PEROV�WR�VKRZ�WKH�VWDWH�RI�YDULRXV�
V\VWHP�IXQFWLRQV�DQG�FRQGLWLRQV�DV�GHVFULEHG�LQ�
7DEOH������

Figure 2-1 Status LCD
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7KH�6WDWXV�/&'�SURYLGHV�D�UXQQLQJ�VWDWXV�RQ�WKH�
IROORZLQJ�LWHPV�DQG�FRQGLWLRQV�

� +DUG�GLVN

� )ORSS\�GLVN

� &'�520

� 1HWZRUN

� ([WHUQDO�0RQLWRU

� &DSV�/RFN

� 6UROO�/RFN

� %DWWHU\

� $&�FRUG

� 3RZHU�%XWWRQ

� 2YHU�WHPSHUDWXUH�LQGLFDWRU

� +HDUWEHDW

� $XGLR�0XWH
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Table 2-2. Status LCD Symbols

Symbol Condition
+DUG�GLVN�

7KH�KDUG�GLVN�DFWLYLW\�V\PERO�GLVSOD\V�GXULQJ�KDUG�GLVN�XVH��
H�J���GXULQJ�UHDG�ZULWH�RSHUDWLRQV�DQG�RWKHU�FRQGLWLRQV�
ZKHUH�KDUG�GLVN�DFWLYLW\�LV�UHTXLUHG�

)ORSS\�GLVN�

7KH�IORSS\�GLVN�DFWLYLW\�V\PERO�GLVSOD\V�GXULQJ�IORSS\�GLVN�
XVH��H�J���GXULQJ�UHDG�ZULWH�RSHUDWLRQV�DQG�RWKHU�FRQGL�
WLRQV�ZKHUH�IORSS\�GLVN�DFWLYLW\�LV�UHTXLUHG�

,QWHUQDO�&'�520��3(0�2QO\�

7KH�&'�520�DFWLYLW\�V\PERO�GLVSOD\V�GXULQJ�FRPSDFW�GLVN�
XVH��H�J���GXULQJ�GLVN�UHDG�RSHUDWLRQV�DQG�RWKHU�FRQGLWLRQV�
ZKHUH�FRPSDFW�GLVN�DFWLYLW\�LV�UHTXLUHG�

7KH�&'�520�DFWLYLW\�V\PERO�RQO\�GLVSOD\V�ZKHQ�
D�&'�520�LQWHUQDO�WR�WKH�V\VWHP·V�3HULSHUDO�
([SDQVLRQ�0RGXOH�3(0��LV�LQ�XVH��7KLV�V\PERO�
ZLOO�QRW�GLVSOD\�ZKHQ�D�&'�520�LV�DWWDFKHG�WR�
WKH�V\VWHP�XVLQJ�LWV�H[WHUQDO�6&6,�SRUW�

1HWZRUN�

7KH�QHWZRUN�DFWLYLW\�V\PERO�GLVSOD\V�GXULQJ�QHWZRUN�XVH��
7KLV�V\PERO�FRQWLQXHV�WR�GLVSOD\�DV�ORQJ�DV�\RX�DUH�FRQ�
QHFWHG�WR�D�QHWZRUNHG�HQYLURQPHQW�

([WHUQDO�0RQLWRU�

7KH�H[WHUQDO�PRQLWRU�V\PERO�GLVSOD\V�DIWHU�\RX�KDYH�FRQ�
QHFWHG�WKH�ZRUNVWDWLRQ�WR�DQ�H[WHUQDO�PRQLWRU�RU�RWKHU�
GLVSOD\�GHYLFH��H�J���/&'�SURMHFWLRQ�SDQHO��7KLV�V\PERO�FRQ�
WLQXHV�WR�GLVSOD\�DV�ORQJ�DV�\RX�DUH�FRQQHFWHG�WR�DQ�H[WHU�
QDO�GLVSOD\�GHYLFH�

Note:
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.H\�/RFN�6WDWXV�

7KLV�V\PERO�GLVSOD\V�DIWHU�\RX�SUHVV�WKH�&DSV�/RFN�
NH\�RQ�WKH�NH\ERDUG��,W�FRQWLQXHV�WR�GLVSOD\�XQWLO�WKH�

NH\�LV�SUHVVHG�DJDLQ�DQG�UHOHDVHG�

7KLV�V\PERO�GLVSOD\V�DIWHU�\RX�SUHVV�WKH�6KLIW�/RFN�NH\�
RQ�WKH�NH\ERDUG��,W�FRQWLQXHV�WR�GLVSOD\�XQWLO�WKH�NH\�

LV�SUHVVHG�DJDLQ�DQG�UHOHDVHG�

3RZHU�6WDWXV�

7KLV�V\PERO�DSSHDUV�GXULQJ�QRUPDO�EDWWHU\�XVH�
DQG�RSHUDWLQJ�FRQGLWLRQV��'XULQJ�QRUPDO�EDWWHU\�

XVH��WKH�EDWWHU\�V\PERO�GLVSOD\V�SHUFHQWDJH�RI�DYDLODEOH�
FDSDFLW\�LQ�SHUFHQWLOH�VHJPHQWV�RI�����HDFK��,W�FRQWLQXHV�
WR�GLVSOD\�DV�ORQJ�DV�EDWWHU\�SRZHU�LV�LQ�XVH�RU�XQWLO�WKH�
FXUUHQW�EDWWHU\�SURFHVV�WHUPLQDWHV�

:KHQ�WKH�EDWWHU\�LV�FKDUJLQJ��WKH�RXWHU�HGJHV�RI�WKH�V\P�
ERO�EOLQN�WR�LQGLFDWH�D�FKDUJLQJ�VWDWH��:KHQ�WKH�EDWWHU\�LV�
XQGHUJRLQJ�FDOLEUDWLRQ��QHFHVVDU\�IRU�DFFXUDWH�EDWWHU\�
UHDGLQJV���ERWK�WKH�LQQHU�DQG�RXWHU�HGJHV�RI�WKH�EDWWHU\�
V\PERO�EOLQN�WR�LQGLFDWH�D�FDOLEUDWLQJ�VWDWH�

7KLV�V\PERO�DSSHDUV�ZKHQ�$&�SRZHU�LV�LQ�XVH��
H�J���ZKHQ�XVLQJ�WKH�ZRUNVWDWLRQ·V�$&�DGDSWHU�

7KLV�V\PERO�DSSHDUV�DIWHU�\RX�SXVK�WKH
SRZHU�EXWWRQ�WR�WXUQ�RQ�WKH�ZRUNVWDWLRQ��,W�FRQWLQ�
XHV�WR�GLVSOD\�XQWLO�WKH�SRZHU�EXWWRQ�LV�SUHVVHG�

DJDLQ�WR�WXUQ�RII�WKH�ZRUNVWDWLRQ�

(FRQRP\�0RGH�

7KLV�V\PERO�DSSHDUV�GXULQJ�HFRQRP\�PRGH�RSHUDWLRQ��,W�
FRQWLQXHV�WR�GLVSOD\�XQWLO�WKH�ZRUNVWDWLRQ�VKLIWV�RXW�RI�DQ�
HVWDEOLVKHG�SRZHU�FRQVHUYDWLRQ�PRGH�RU�URXWLQH�

Table 2-2. Status LCD Symbols

Symbol Condition
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,QSXW�2XWSXW�'HYLFHV

,QSXW�RXWSXW�GHYLFHV�DUH�VXSSRUWHG�WKURXJK�GHYLFH�ED\V�
DQG�DFFHVV�SDQHOV��7KH�3UHFLVLRQ%RRN�KDV�WKUHH�GHYLFH�
ED\V�DQG�WKUHH�DFFHVV�SDQHOV��'HYLFH�ED\V�DUH�FDYLWLHV�LQ�
WKH�XQLW�LQWR�ZKLFK�\RX�FDQ�LQVWDOO�PRGXODU�GHYLFHV�VXFK�
DV�D�KDUG�GLVN�GULYH�RU�D�VLQJOH�OLWKLXP�LRQ�EDWWHU\��7ZR�
GHYLFH�ED\V�DUH�ORFDWHG�RQ�WKH�OHIW�VLGH�RI�WKH�XQLW�DQG�
DUH�UHVHUYHG�IRU�KDUG�GLVN�GULYH�PRGXOHV��7KH�WKLUG�
GHYLFH�ED\�LV�ORFDWHG�RQ�WKH�ULJKW�VLGH�RI�WKH�XQLW�DQG�LV�
FRQILJXUHG�DW�WKH�IDFWRU\�WR�DFFHSW�HLWKHU�D�OLWKLXP�LRQ�
EDWWHU\�PRGXOH�RU�D�KDUG�GLVN�GULYH��(PSW\�GHYLFH�
PRGXOHV�DUH�DYDLODEOH�IRU�HPSW\�RU�XQXVHG�GHYLFH�ED\V��

2YHU�7HPSHUDWXUH�

7KLV�V\PERO�DSSHDUV�GXULQJ�WZR�RSHUDWLQJ�FRQGLWLRQV��RYHU�
WHPSHUDWXUH�DQG�FULWLFDO�KLJK�WHPSHUDWXUH��:KHQ�WKH�
RSHUDWLQJ�WHPSHUDWXUH�LV�RXWVLGH�RI�DFFHSWDEOH�SDUDPH�
WHUV��WKH�V\PERO�GLVSOD\V�DQG�IODVKHV�WR�ZDUQ�\RX�RI�WKLV�
FRQGLWLRQ��,I�WKH�WHPSHUDWXUH�FRQWLQXHV�WR�H[FHHG�DFFHSW�
DEOH�SDUDPHWHUV��WKH�RYHU�WHPSHUDWXUH�V\PERO�WXUQV�D�
VROLG�FRORU�DQG�WKH�ZRUNVWDWLRQ�VKXWVGRZQ�

:DUQLQJ��,I�\RX�DOORZ�WKH�3UHFLVLRQ%RRN�WR�
UHDFK�D�VWDWH�RI�FULWLFDO�KLJK�WHPSHUDWXUH��WKH�
XQLW�PD\�VXVWDLQ�GDPDJH

+HDUWEHDW

7KH�KHDUWEHDW�V\PERO�GLVSOD\V�GXULQJ�+3�8;�DFWLYLWLHV��7KLV�
V\PERO�FRQWLQXHV�WR�GLVSOD\�XQWLO�+3�8;�DFWLYLWLHV�SDXVH�RU�
DUH�VWRSSHG�

$XGLR�$FWLYH

7KLV�V\PERO�GLVSOD\V�ZKHQ�WKH�ZRUNVWDWLRQ�DXGLR�IXQFWLRQV�
DUH�DFWLYH��7KLV�V\PERO�FRQWLQXHV�WR�GLVSOD\�XQOHVV�DQG�
XQWLO�WKH�ZRUNVWDWLRQ�DXGLR�IXQFWLRQV�DUH�WXUQHG�RII�RU�
PXWHG�XVLQJ�WKH�NH\ERDUG�0XWH�NH\�

Table 2-2. Status LCD Symbols

Symbol Condition
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$FFHVV�SDQHOV�FRQVLVW�RI�SRUWV��FRQQHFWRUV��DQG�VZLWFKHV�
KLGGHQ�EHKLQG�WKUHH�IROG�GRZQ�SDQHO�GRRUV��7ZR�DFFHVV�
SDQHOV�DUH�ORFDWHG�DORQJ�WKH�ULJKW�VLGH�RI�WKH�XQLW��7KH�
WKLUG�DFFHVV�SDQHO�LV�ORFDWHG�WR�WKH�UHDU�RI�WKH�XQLW��
$XGLR�GHYLFHV�DUH�VXSSRUWHG�WKURXJK�D�VHULHV�RI�LQSXW�
DQG�RXWSXW�MDFNV�ORFDWHG�GLUHFWO\�DERYH�WKH�WKLUG�GHYLFH�
ED\�

7KH�3UHFLVLRQ%RRN�DFFHSWV�WKH�IROORZLQJ�UHPRYDEOH�
GHYLFH�PRGXOHV�

� 5HPRYDEOH�KDUG�GLVN�GULYHV

� /LWKLXP�LRQ�EDWWHU\�PRGXOH

+DUG�'LVN�6WRUDJH�

7KH�3UHFLVLRQ%RRN�XVHV�ORZ�SURILOH��KLJK�SHUIRUPDQFH��
����LQFK�UHPRYDEOH�KDUG�GULYH�PRGXOHV�ZLWK�DQ�
LQWHJUDWHG�6&6,�FRQWUROOHU��7KHVH�GULYHV�UHTXLUH�D��9�
LQSXW�DQG�GLVVLSDWH�DSSUR[LPDWHO\���:DWWV�RI�SRZHU��

,I�WKH�3UHFLVLRQ%RRN�LV�FRQILJXUHG�DW�WKH�
IDFWRU\�WR�VXSSRUW�D�KDUG�GLVN�GULYH�LQ�WKH�
WKLUG�GHYLFH�ED\��WKLV�KDUG�GLVN�GULYH�UHSODFHV�
WKH�XQLW·V�UHPRYDEOH�EDWWHU\�PRGXOH�DQG�\RX�
FDQQRW�XVH�EDWWHU\�SRZHU��

2I�WKH�WZR�OHIW�VLGH�GHYLFH�ED\V��WKH�GHYLFH�
ED\�FORVHVW�WR�WKH�UHDU�RI�WKH�ZRUNVWDWLRQ�LV�
UHVHUYHG�IRU�WKH�V\VWHP
V�SULPDU\�ERRW�GHYLFH��
,I�\RX�KDYH�RQO\�RQH�KDUG�GLVN��LQVWDOO�LW�LQ�
WKLV�VORW�

([WHUQDO�)ORSS\��2SWLRQDO��

7KH�3UHFLVLRQ%RRN�VXSSRUWV�DQ�RSWLRQDO�����LQFK������
0%�H[WHUQDO�IORSS\�GLVN�GULYH�YLD�D�VWDQGDUG����SLQ�
IORSS\�GULYH�FRQQHFWRU��7KH�H[WHUQDO�IORSS\�GULYH�
SURYLGHV�PHGLD�HMHFWLRQ�YLD�D�PDQXDO�SXVK�EXWWRQ��

7KH�IORSS\�GULYH�VXSSRUWV������0%��'RXEOH�6LGHG��+LJK�
'HQVLW\��'6+'��GLVNHWWHV�

7KH�IORSS\�GULYH�FRQQHFWRU�LV�ORFDWHG�EHQHDWK�WKH�
3&0&,$�VORW��DV�VKRZQ�LQ�)LJXUH������7KH�H[WHUQDO�
IORSS\�LV�SRZHUHG�E\�WKH�XQLW�WKURXJK�WKH����SLQ�IORSS\�
GULYH�FRQQHFWRU�

Note:

Note:
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3&0&,$��3&�&DUG��

7KH�3UHFLVLRQ%RRN�KDV�WZR�3&0&,$�VORWV��DV�VKRZQ�LQ�
)LJXUH������7KH�3&0&,$�VORWV�DUH�ORFDWHG�DERYH�WKH�
H[WHUQDO�IORSS\�GULYH�FRQQHFWRU��RQ�WKH�ULJKW�VLGH�RI�WKH�
ZRUNVWDWLRQ��7KH�ZRUNVWDWLRQ�VXSSRUWV�WZR�7\SH�,�RU�
7\SH�,,�FDUGV�RU�RQH�7\SH�,,,�FDUG�

$OZD\V�UHIHU�WR�WKH�3&0&,$�GHYLFH�PDQXDO�
IRU�LQIRUPDWLRQ�DERXW�WKH�GHYLFH�\RX�DUH�
XVLQJ�

.H\ERDUG�DQG�7RXFKSDG�

7KH�3UHFLVLRQ%RRN·V����NH\�NH\ERDUG��DV�VKRZQ�LQ�
)LJXUH������SURYLGHV�DOO�WKH�IXQFWLRQV�RI�D�86�36���
NH\ERDUG�DQG�LQFOXGHV����IXQFWLRQ�NH\V��7KH�
3UHFLVLRQ%RRN
V�NH\V�DUH�IXOO�VL]HG�DQG�IXOO�WUDYHO��7KH�
3UHFLVLRQ%RRN�DOVR�SURYLGHV�DQ�LQWHJUDWHG�WRXFKSDG�IRU�
RSHUDWLRQV�WKDW�UHTXLUH�D�SRLQWLQJ�GHYLFH�

Internal Keyboard

$�IXOO�VL]HG�����NH\�NH\ERDUG�LV�VWDQGDUG�ZLWK�HDFK�
3UHFLVLRQ%RRN��VHH�)LJXUH������7KH�NH\ERDUG�LQFOXGHV�
DQ�LQWHJUDWHG�WKUHH�EXWWRQ�WRXFKSDG�IRU�DSSOLFDWLRQV�
WKDW�UHTXLUH�D�SRLQWLQJ�GHYLFH��7KH�GXDO�SRUWHG�
NH\ERDUG�FRQWUROOHU�VXSSRUWV�VLPXOWDQHRXV�H[WHUQDO�DQG�
LQWHUQDO�NH\ERDUG�RSHUDWLRQ�

7KH�3UHFLVLRQ%RRN�SURYLGHV�D�URXQG�',1���FRQQHFWRU�WR�
DFFRPPRGDWH�36���W\SH�H[WHUQDO�NH\ERDUGV��GRPHVWLF�RU�
LQWHUQDWLRQDO�DV�VKRZQ�LQ�)LJXUH������

,I�\RX�FRQQHFW�D�NH\ERDUG�WR�WKH�3UHFLVLRQ%RRN
V�
H[WHUQDO�NH\ERDUG�FRQQHFWRU��WKH�RQ�ERDUG�NH\ERDUG�LV�
XQDIIHFWHG��<RX�FDQ�WKHQ�XVH�HLWKHU�NH\ERDUG�IRU�\RXU�
W\SLQJ�DFWLYLWLHV��

Note:
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:KHQ�\RX�UHPRYH�WKH�H[WHUQDO�NH\ERDUG��WKH�RQ�ERDUG�
NH\ERDUG�FRQWLQXHV�WR�IXQFWLRQ��

Figure 2-2 PrecisionBook Keyboard Layout
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Touchpad 

$Q�LQWHJUDWHG�PLFUR�WRXFKSDG�IDFLOLWDWHV�PRXVHOHVV�
RSHUDWLRQ��7KH�WRXFKSDG�LV�����LQFKHV�[������LQFKHV�����
[����PP�LQ�VL]H���KDV�WKUHH�EXWWRQV��DQG�LV�SL[HO�
DFFXUDWH��7KH�WRXFKSDG�LV�QRW�GLVDEOHG�ZKHQ�DQ�H[WHUQDO�
PRXVH�LV�FRQQHFWHG�WR�WKH�3UHFLVLRQ%RRN��

7R�XVH�WKH�WRXFKSDG�

� 0RYH�WKH�FXUVRU�E\�OLJKWO\�GUDJJLQJ�\RXU�
ILQJHU�RYHU�WKH�WRXFKSDG�VXUIDFH

� &OLFN�RQ�DQ�LWHP�E\�WDSSLQJ�WKH�WRXFKSDG�
VXUIDFH�RQFH

� 'RXEOH�FOLFN�RQ�DQ�LWHP�E\�WDSSLQJ�WKH�
WRXFKSDG�WZLFH

� 'UDJ�DQ�LWHP��GUDZ��RU�KLJKOLJKW�E\�WDSSLQJ�
WKH�WRXFKSDG�WZLFH�DQG�KROGLQJ�\RXU�ILQJHU�
GRZQ�ZKLOH�\RX�GUDJ�LW�RYHU�WKH�WRXFKSDG�
VXUIDFH

<RX�FDQ�DOVR�XVH�WKH�WRXFKSDG�EXWWRQV�WR�FOLFN�DQG�GUDJ��
MXVW�DV�\RX�ZRXOG�WKRVH�RQ�DQ�RUGLQDU\�PRXVH�

Figure 2-3 Keyboard and Pointing Device
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External Keyboard or Mouse 

7KH�3UHFLVLRQ%RRN�SURYLGHV�WZR�URXQG�',1���
FRQQHFWRUV�WR�DFFRPPRGDWH�DQ�H[WHUQDO�NH\ERDUG�DQG�
PRXVH�DV�VKRZQ�LQ�)LJXUH������<RX�FDQ�FRQQHFW�DQ�
H[WHUQDO�36���W\SH�NH\ERDUG�ZKHQ�WKH�3UHFLVLRQ%RRN�LV�
WXUQHG�RQ�RU�RII�

,I�\RX�FRQQHFW�DQ�H[WHUQDO�NH\ERDUG�WR�WKH�
3UHFLVLRQ%RRN
V�H[WHUQDO�NH\ERDUG�FRQQHFWRU��WKH�RQ�
ERDUG�NH\ERDUG�LV�XQDIIHFWHG��<RX�FDQ�WKHQ�XVH�HLWKHU�
NH\ERDUG�IRU�\RXU�W\SLQJ�DFWLYLWLHV��:KHQ�\RX�UHPRYH�
WKH�H[WHUQDO�NH\ERDUG��WKH�RQ�ERDUG�NH\ERDUG�FRQWLQXHV�
WR�IXQFWLRQ�

6HSDUDWHO\��\RX�FDQ�FRQQHFW�DQ�H[WHUQDO�PRXVH�WR�WKH�
',1���PRXVH�FRQQHFWRU��$Q�H[WHUQDO�PRXVH�RU�RWKHU�
SRLQWLQJ�GHYLFH�ZLOO�QRW�GLVDEOH�WKH�RQ�ERDUG�WRXFKSDG�

2QERDUG�$XGLR�

7KH�3UHFLVLRQ%RRN�SURYLGHV�D�YDULHW\�RI�RQERDUG�DXGLR�
VHUYLFHV�DQG�FRQQHFWRUV��LQFOXGLQJ�

� $XGLR�DQG�PLFURSKRQH�MDFNV�

� ,QWHUQDO�VSHDNHU

7KH�ULJKW�VLGH�SDQHO�FRQWDLQV�DXGLR�LQSXW�DQG�RXWSXW�
MDFNV�IRU�FRQQHFWLQJ�DQ�H[WHUQDO�DXGLR�GHYLFHV��DV�VKRZQ�
LQ�)LJXUH���� DQG�)LJXUH������$XGLR�LQSXW�DQG�RXWSXW�
MDFNV�DUH�VWDQGDUG����µ�VWHUHR�MDFNV���

Figure 2-4 Onboard Audio
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7KH�3UHFLVLRQ%RRN�SURYLGHV�WKH�IROORZLQJ�DXGLR�
IXQFWLRQDOLW\�

� +HDGSKRQHV

� /LQH�,Q

� /LQH�2XW

� 0LFURSKRQH

� ,QWHUQDO�VSHDNHU

Headphones 

7KH�KHDGSKRQHV�MDFN�DOORZV�\RX�WR�FRQQHFW�VWHUHRSKRQLF�
KHDGSKRQHV�IRU�SULYDWH�OLVWHQLQJ�RI�DXGLR�RXWSXW�

Line In 

7KH�/LQH�,Q�MDFN�DOORZV�\RX�WR�FRQQHFW�WKH�V\VWHP�WR�
H[WHUQDO�VWHUHR�VLJQDOV�DQG�RWKHU�DXGLR�VRXUFHV��H�J���
FRPSDFW�GLVN�RU�DXGLR�WDSH�SOD\HUV��

Line Out 

7KH�/LQH�2XW�MDFN�DOORZV�\RX�WR�FRQQHFW�WKH�V\VWHP�
DXGLR�RXWSXW�WR�H[WHUQDO�VWHUHRSKRQLF�GHYLFHV��H�J���
H[WHUQDO�DPSOLILHUV�RU�DPSOLILHG�VSHDNHUV��7KH�/LQH�2XW�
MDFN�SURYLGHV����ELW��� N+]�VWHUHR�RXWSXW�VLJQDOV�

Microphone 

7KH�PLFURSKRQH�MDFN�DOORZV�\RX�WR�FRQQHFW�D�'\QDPLF��
(OHFWUHW��RU�RWKHU�3&�FRPSDWLEOH�H[WHUQDO�PLFURSKRQHV�
WR�WKH�V\VWHP��

Internal Speaker 

7KH�3UHFLVLRQ%RRN�LQFOXGHV�D�EXLOW�LQ�DXGLR�VSHDNHU�
ZKLFK�UHSURGXFHV�PRQRSKRQLF�VRXQG�JHQHUDWHG�E\�
DSSOLFDWLRQ�SURJUDPV��9ROXPH�LV�DGMXVWHG�XVLQJ�WKH�
9RO���9RO���DQG�0XWH�IXQFWLRQ�NH\V�RQ�WKH�LQWHJUDO�
NH\ERDUG�

([WHUQDO�&RQQHFWLRQV

7KLV�VHFWLRQ�GHVFULEHV�WKH�3UHFLVLRQ%RRN
V�DYDLODEOH�
H[WHUQDO�FRQQHFWLRQV��)RU�LQIRUPDWLRQ�RQ�H[WHUQDO�
GHYLFHV��VHH ,QSXW�2XWSXW�'HYLFHV�HDUOLHU�LQ�WKLV�JXLGH�
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7KH�DFFHVV�SRUWV�VXSSRUW�D�ZLGH�YDULHW\�RI�LQSXW�RXWSXW�
RSWLRQV��LQFOXGLQJ�

� (WKHUQHW

� 6HULDO�3DUDOOHO

� )DVW�6&6,�,,

� 9LGHR

� 'RFNLQJ

� '&�SRZHU

(WKHUQHW�

7KH�3UHFLVLRQ%RRN�UHDU�SDQHO�SURYLGHV�D�EXLOW�LQ�
WZLVWHG�SDLU�����%DVH�7��(WKHUQHW�QHWZRUN�SRUW�DV�
VKRZQ�LQ�)LJXUH������7KLV�LQGXVWU\�VWDQGDUG�5-����
WHOHSKRQH�W\SH�FRQQHFWRU�DOORZV�FRQQHFWLRQ�WR�WZLVWHG�
SDLU�(WKHUQHW�QHWZRUNV��$�WZLVWHG�SDLU�(WKHUQHW�FDEOH�
LV�VLPLODU�LQ�DSSHDUDQFH�WR�D�PRGXODU�WHOHSKRQH�FRUG�

6HULDO��3DUDOOHO��DQG�$8,

7KH�3UHFLVLRQ%RRN�EDFN�SDQHO�SURYLGHV�WZR�VHULDO�SRUWV��
DQ�$8,�SRUW��DQG�RQH�HQKDQFHG�SDUDOOHO�SRUW�LQWHJUDWHG�
LQWR�D�VLQJOH����SLQ�FRQQHFWRU�RQ�WKH�EDFN�SDQHO��7KHVH�
SRUWV�DUH�DFFHVVHG�WKURXJK�WKH�,�2�EUHDN�RXW�FDEOH�
VXSSOLHG�ZLWK�WKH�3UHFLVLRQ%RRN��SURYLGLQJ�WZR�'%���
VHULDO�FRQQHFWRUV��RQH�'%����&HQWURQLFV�FRPSDWLEOH�
SDUDOOHO�FRQQHFWRU��DQG�RQH�'%����$8,�FRQQHFWRU�
�VKRZQ�LQ�)LJXUH�������8VH�WKHVH�FRQQHFWRUV�IRU�
DWWDFKLQJ�LQGXVWU\�VWDQGDUG�SDUDOOHO�DQG�VHULDO�GHYLFHV��

(DFK�VHULDO�SRUW�VXSSRUWV�DV\QFKURQRXV�DQG�
V\QFKURQRXV�FRPPXQLFDWLRQV�DW�VSHHGV�IURP�����WR�
��������ESV��(DFK�SRUW�VXSSRUWV�D�FRPSOHWH�VHW�RI�(,$�
56����&�PRGHP�VLJQDOV��
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7KH�LOOXVWUDWLRQ�EHORZ�VKRZV�WKH�VWDQGDUG�,�2�EUHDN�RXW�
FDEOH�FRQQHFWLRQV��

)DVW�6&6,�,,�

$�)DVW�6&6,�,,�LQWHUIDFH�LV�SURYLGHG�DW�WKH�ULJKW�VLGH�
DFFHVV�SRUW��DV�VKRZQ�LQ�)LJXUH������IRU�DWWDFKLQJ�
H[WHUQDO�6&6,�GHYLFHV��7KLV�VXSSRUWV�FRQQHFWLQJ�
H[WHUQDO�GLVN�GULYHV��&'�520V��HWF��7UDQVIHU�UDWHV�DUH�
���0%SV�LQ�V\QFKURQRXV�DQG�� 0%SV�IRU�DV\QFKURQRXV�
RSHUDWLRQ�

7KH�VXSSOLHG�6&6,�FRQQHFWRU�)LJXUH�����LV�D����SLQ�
VXEPLQLDWXUH�'�W\SH�IHPDOH�FRQQHFWRU��8S�WR�VHYHQ�
6&6,�GHYLFHV��LQFOXGLQJ�LQWHUQDO�KDUG�GULYHV���FDQ�EH�
FRQQHFWHG�WR�WKH�3UHFLVLRQ%RRN�VLPXOWDQHRXVO\�

)ROORZ�WKH�PDQXIDFWXUHU
V�LQVWUXFWLRQV�FDUHIXOO\�ZKHQ�
FRQQHFWLQJ�H[WHUQDO�6&6,�GHYLFHV�WR�WKH�V\VWHP��
HVSHFLDOO\�ZKHQ�VHWWLQJ�XQLTXH�6&6,�GHYLFH�DGGUHVVHV�
DQG�WHUPLQDWLQJ�WKH�6&6,�EXV�DIWHU�WKH�ODVW�LQVWDOOHG�
GHYLFH�

Termination 

([WHUQDO�GHYLFHV�FDQ�KDYH�D�PD[LPXP�6&6,�EXV�OHQJWK�
RI���PHWHUV�DQG�PXVW�XVH�DFWLYH�WHUPLQDWLRQ�LQVWDOOHG�DW�
WKH�ODVW�GHYLFH�RQ�WKH�H[WHUQDO�EXV�

Figure 2-5 Break-Out Cable Connections
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External SCSI Connections

:KHQ�XVLQJ�H[WHUQDO�6&6,�GHYLFHV�ZLWK�\RXU�
3UHFLVLRQ%RRN��DQ�DFWLYH�WHUPLQDWRU�ZLWK�WKH�
DSSURSULDWH�FRQQHFWRU�LV�UHTXLUHG�

)RU�PRUH�LQIRUPDWLRQ�DERXW�6&6,�FDEOLQJ�RSWLRQV��
WHUPLQDWLRQ��DQG�DYDLODELOLW\�FRQWDFW�5',�&XVWRPHU�
6HUYLFH�DW����������������

9LGHR�

7KH�3UHFLVLRQ%RRN�VXSSRUWV�VWDQGDUG�PRQLWRUV�ZLWK�
9*$�FRQQHFWRUV��)RU�PRUH�LQIRUPDWLRQ�RQ�H[WHUQDO�
GLVSOD\�FDSDELOLWLHV��VHH�([WHUQDO�0RQLWRU�6XSSRUW�LQ�
&KDSWHU���

'RFNLQJ�0RGXOH�

7KH�3UHFLVLRQ%RRN�LQFOXGHV�DQ�RQERDUG�GRFNLQJ�
FRQQHFWRU�IRU�GRFNLQJ�WKH�ZRUNVWDWLRQ��'RFNLQJ�
PRGXOHV�PD\�FRQWDLQ�DGGLWLRQDO�SHULSKHUDO��LQSXW�
RXWSXW��GLVSOD\��DQG�EDWWHU\�RSWLRQV��&RQWDFW�\RXU�
DXWKRUL]HG�5',�GLVWULEXWRU�IRU�PRUH�LQIRUPDWLRQ�DERXW�
GRFNLQJ�RSWLRQV�

'&�3RZHU�

7KH�3UHFLVLRQ%RRN�UHFHLYHV��� 9'&�RI�FRQWLQXRXV�
SRZHU�DW�D�PD[LPXP�RI��� ZDWWV�XVLQJ�WKH�VXSSOLHG�$&�
DGDSWHU��$GGLWLRQDOO\��WKH�3UHFLVLRQ%RRN�PD\�UHFHLYH�
���� 9'&�QRPLQDO�IURP�DQ�RQERDUG�EDWWHU\�PRGXOH�
ZLWK�D�UDWHG�FDSDFLW\�RI��� ZDWW�KRXUV�ZKHQ�QRW�
WHWKHUHG�XVLQJ�WKH�$&�DGDSWHU��)RU�PRUH�LQIRUPDWLRQ�RQ�
WKH�'&�SRZHU�UHTXLUHPHQWV�RI�WKH�3UHFLVLRQ%RRN��VHH�
%DWWHU\�7HFKQRORJ\�ODWHU�LQ�WKLV�JXLGH�

3RZHU�6XSSO\

7KH�3UHFLVLRQ%RRN�JHWV�SRZHU�IURP�WKH�LQWHUQDO�EDWWHU\�
PRGXOH�RU�E\�FRQQHFWLQJ�WKH�H[WHUQDO�$&�SRZHU�DGDSWHU�
FKDUJHU�
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$&�$GDSWHU�

7KH�DGDSWHU�RSHUDWHV�IURP����������9$&��7KH�DGDSWHU�LV�
D�VZLWFKHU�W\SH�SRZHU�VXSSO\�RSHUDWLQJ�DW�D�QRPLQDO�
IUHTXHQF\�RI����N+]��,W�SURYLGHV�'&�SRZHU�LQSXW�IRU�
UXQQLQJ�WKH�V\VWHP��7KH�DGDSWHU�SURYLGHV����YROWV�'&�WR�
WKH�PDLQ�V\VWHP��7KH�3UHFLVLRQ%RRN�VXSSRUWV�IXOO�
GHVNWRS�IXQFWLRQDOLW\�ZKHQ�WHWKHUHG�WR�WKH�$&�DGDSWHU��
7KH�$&�DGDSWHU�DOVR�VXSSRUWV�VLPXOWDQHRXV�ZRUNVWDWLRQ�
XVDELOLW\�DQG�EDWWHU\�FKDUJLQJ��

%DWWHU\�FKDUJH�PDQDJHPHQW�IROORZV�D�FRQVWDQW�FXUUHQW��
FRQVWDQW�YROWDJH��&&&9��VFKHPH��ZLWK�D�FKDUJH�WLPH�
FXWRII��$�PD[LPXP�DEVROXWH�WHPSHUDWXUH�VKXWRII�
HQVXUHV�WKDW�WKH�PD[LPXP�FKDUJH�LV�SURYLGHG�WR�WKH�
EDWWHU\��EXW�GRHV�QRW�UHDFK�WHPSHUDWXUHV�KLJK�HQRXJK�
WR�FDXVH�GDPDJH�RU�OLPLW�OLIHWLPH�

%DWWHU\�7HFKQRORJ\�

7KH�3UHFLVLRQ%RRN�XVHV�D�OLWKLXP�LRQ�EDWWHU\�PRGXOH�WR�
SRZHU�WKH�ZRUNVWDWLRQ�ZKHQ�$&�SRZHU�LV�QRW�DYDLODEOH��
7KH�OLWKLXP�LRQ�EDWWHU\�PRGXOH�KDV�D�JUDYLPHWULF�SRZHU�
GHQVLW\������KLJKHU�WKDQ�1L0+�RU�1L&G�EDWWHULHV�DQG�
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VXIIHUV�QR�PHPRU\�HIIHFW�IURP�WKH�UHFKDUJH�F\FOH��7KH�
EDWWHU\�GHYLFH�ED\�LV�ORFDWHG�DW�WKH�IURQW�ULJKW�VLGH�RI�WKH�
ZRUNVWDWLRQ�EHORZ�WKH�RQERDUG�DXGLR�LQSXW�RXWSXW�
MDFNV��DV�VKRZQ�LQ�)LJXUH������

7KH������P$+�EDWWHU\�PRGXOH�SURYLGHV�RQH�KRXU�RI�
FRQWLQXRXV�XVH�EDWWHU\�RSHUDWLRQ��GHSHQGLQJ�RQ�V\VWHP�
FRQILJXUDWLRQ��7KH�EDWWHU\�PRGXOH�KDV�QLQH�FHOOV��
VXSSO\LQJ������YROWV�QRPLQDO�WR�WKH�LQWHUQDO�'&�SRZHU�
FRQYHUWHU�DQG�FRQWDLQV�D�%HQFKPDUT�ET�����*DV�*DXJH�
�**��FKLS�WR�OHDUQ�WKH�PD[LPXP�HIIHFWLYH�FDSDFLW\�RI�
WKH�EDWWHU\�SDFN�

7KH�EDWWHU\�PRGXOH�FRQWDLQV�D�ILYH�HOHPHQW�/('�SRZHU�
JDJH�DOORZLQJ�\RX�WR�FKHFN�WKH�FKDUJH�VWDWXV�RI�WKH�
EDWWHU\�PRGXOH�EHIRUH�LQVWDOOLQJ�LW�LQ�WKH�3UHFLVLRQ%RRN��
7KH�SRZHU�JDXJH�GLVSOD\V�UHPDLQLQJ�FDSDFLW\�LQ�
LQFUHPHQWV�RI�����

$V�EDWWHU\�SRZHU�GHFUHDVHV��WKH�ZRUNVWDWLRQ�PRQLWRUV�
SHUIRUPDQFH�DQG�ZDUQV�\RX�RI�ORZ�EDWWHU\�SRZHU��<RX�
VKRXOG�WKHQ�VDYH�\RXU�ZRUN�EHIRUH�WKH�EDWWHU\�FKDUJH�LV�
H[KDXVWHG��%DWWHU\�OLIH�XSGDWHV�FRQWLQXH�DV�ORQJ�DV�WKH�
ORZ�EDWWHU\�FRQGLWLRQ�H[LVWV�

Figure 2-6 Lithium-Ion Battery Module
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'XULQJ�D�ORZ�EDWWHU\�FRQGLWLRQ��VZLWFK�WR�$&�SRZHU�RU�
KDOW�WKH�3UHFLVLRQ%RRN�DQG�SRZHUGRZQ��&RQWLQXHG�
EDWWHU\�XVH�ZLOO�HYHQWXDOO\�OHDG�WR�DQ�DXWRPDWLF�
VKXWGRZQ��5HIHU�WR�WKH�+DUGZDUH�8VHU·V�*XLGH�IRU�
LQIRUPDWLRQ�DERXW�KDOWLQJ�DQG�SRZHULQJ�GRZQ�WKH�
3UHFLVLRQ%RRN�

,I�\RX�VZLWFK�WR�$&�SRZHU�LQVWHDG�RI�KDOWLQJ�
DQG�SRZHULQJ�GRZQ�WKH�3UHFLVLRQ%RRN��\RX�
FDQ�UHPRYH�DQG�UHSODFH�EDWWHU\�PRGXOHV�
ZKLOH�WKH�V\VWHP�LV�FRQQHFWHG�WR�$&�SRZHU�

&DXWLRQ��)ROORZ�WKH�SURSHU�VKXW�GRZQ�
SURFHGXUHV�GHVFULEHG�LQ�&KDSWHU���RI�WKH�
3UHFLVLRQ%RRN�+DUGZDUH�8VHU
V�*XLGH�WR�KDOW�
DQG�SRZHUGRZQ�WKH�3UHFLVLRQ%RRN��
2WKHUZLVH��\RX�PD\�FRUUXSW�LPSRUWDQW�
V\VWHP�ILOHV�RQ�\RXU�ZRUNVWDWLRQ�

:DUQLQJ��1HYHU�XVH�QLFNHO�FDGPLXP�RU�
QLFNHO�PHWDO�K\GULGH�EDWWHULHV�ZLWK�WKH�
3UHFLVLRQ%RRN�RU�WU\�WR�UHFKDUJH�VXFK�EDWWHULHV�
ZLWK�WKH�$&�DGDSWHU��8VH�RQO\�WKH�OLWKLXP�LRQ�
EDWWHU\�PRGXOH�VXSSOLHG�ZLWK�WKH�
3UHFLVLRQ%RRN�

:$5181*��,KUH�3UHFLVLRQ%RRN�
:RUNVWDWLRQ�ZLUG�PLW�HLQHU�DXIODGEDUHQ�
/LWKLXP�,RQHQ�%DWWHULH�JHOLHIHUW��9HUVXFKHQ�
6LH�DXI�NHLQHQ�)DOO��,KUH�3UHFLVLRQ%RRN�
:RUNVWDWLRQ�PLW�7URFNHQEDWWHULHQ�
�3ULPlU]HOOHQ���1LFNHO�.DGPLXP��RGHU�1LFNHO�
0HWDOO�+\GULG�$NNXV�]X�EHWUHLEHQ�RGHU�VROFKH�
PLW�GHP�1HW]�/DGHJHUlW�]X�ODGHQ�

)RU�LQIRUPDWLRQ�RQ�LQVWDOOLQJ�WKH�EDWWHU\�
PRGXOH��UHIHU�WR�3UHFLVLRQ%RRN�+DUGZDUH�
8VHU
V�*XLGH�

Battery Recharging 

<RX�FDQ�XVH�WKH�$&�DGDSWHU�WR�UHFKDUJH�WKH�EDWWHU\�
PRGXOH��7KH�EDWWHU\�PRGXOH�UHFKDUJHV�DXWRPDWLFDOO\�
ZKHQ�WKH�EDWWHU\�PRGXOH�LV�LQVWDOOHG�DQG�WKH�
ZRUNVWDWLRQ�LV�FRQQHFWHG�WR�LWV�$&�DGDSWHU��,W�WDNHV�
DSSUR[LPDWHO\���KRXUV�WR�UHFKDUJH�WKH�EDWWHU\�PRGXOH�

Note:

Note:
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ZLWK�WKH�ZRUNVWDWLRQ�SRZHUHG�RII��:KHQ�SRZHUHG�XS��
WKH�ZRUNVWDWLRQ�G\QDPLFDOO\�FDOFXODWHV�WKH�GLIIHUHQFH�
EHWZHHQ�WKH�$&�DGDSWHU�FDSDFLW\�DQG�WKH�SRZHU�
UHTXLUHG�WR�RSHUDWH�WKH�ZRUNVWDWLRQ��$Q\�UHPDLQLQJ�
FDSDFLW\�LV�DXWRPDWLFDOO\�DSSOLHG�WR�EDFNJURXQG�
FKDUJLQJ�

%DFNJURXQG�FKDUJLQJ�PD\�UHTXLUH�PRUH�WKDQ�
WKUHH�KRXUV�WR�IXOO\�UHFKDUJH�WKH�EDWWHU\�
PRGXOH��GHSHQGLQJ�RQ�EDWWHU\�FRQGLWLRQ�DQG�
ZRUNVWDWLRQ�SRZHU�UHTXLUHPHQWV�

7KH�EDWWHU\�PRGXOH�FDQ�EH�GLVFKDUJHG�DQG�UHFKDUJHG�
IURP�����WR�������WLPHV�EHIRUH�LW�QHHGV�UHSODFLQJ��:KHQ�
\RX�QHHG�WR�UHSODFH�WKH�EDWWHU\�PRGXOH��REWDLQ�D�
UHSODFHPHQW�EDWWHU\�PRGXOH�IURP�\RXU�DXWKRUL]HG�5',�
UHSUHVHQWDWLYH�

7KH�EDWWHU\�FKDUJHU�FLUFXLW�KDV�WZR�PRGHV�RI�RSHUDWLRQ��
IDVW�DQG�EDFNJURXQG�FKDUJH��)DVW�FKDUJH�LV�HQDEOHG�
ZKHQ�WKH�H[WHUQDO�$&�SRZHU�DGDSWHU�FKDUJHU�LV�
FRQQHFWHG�DQG�WKH�V\VWHP�LV�SRZHUHG�RII��)DVW�FKDUJH�
SURYLGHV�D�IXOO�UHFKDUJH�RI�WKH�EDWWHULHV�ZLWKLQ���KRXUV��

)RU�LQIRUPDWLRQ�RQ�LQVWDOOLQJ�WKH�EDWWHU\�PRGXOH��UHIHU�
WR�WKH�+DUGZDUH�8VHU
V�*XLGH�

'HYLFH�%D\V�DQG�$FFHVV�3RUW�/RFDWLRQV

7KLV�VHFWLRQ�VKRZV�\RX�ZKHUH�WR�FRQQHFW�H[WHUQDO�
GHYLFHV�WR�WKH�3UHFLVLRQ%RRN�DQG�ZKHUH�WR�LQVWDOO�
PRGXODU�FRPSRQHQWV��<RX�FDQ�PDNH�FRQQHFWLRQV�WR�WKH�
3UHFLVLRQ%RRN�DW�WKH�UHDU�DQG�ULJKW�VLGH�DFFHVV�SRUWV��RU�
WKURXJK�WKH�XQLW
V�DXGLR�LQSXW�DQG�RXWSXW�MDFNV��2SHQ�
WKH�UHDU�RU�ULJKW�VLGH�DFFHVV�SDQHOV�DV�DSSOLFDEOH�WR�XVH�

Note:
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WKH�3UHFLVLRQ%RRNV�DFFHVV�SRUWV��7R�LQVWDOO�PRGXODU�
FRPSRQHQWV��LQVHUW�WKH�FRPSRQHQW�LQ�WKH�DSSURSULDWH�
GHYLFH�ED\�RU�VHH�WKH�3UHFLVLRQ%RRN�+DUGZDUH�8VHU
V�
*XLGH�IRU�PRUH�LQIRUPDWLRQ��

Figure 2-7 PrecisionBook Device Bays

Figure 2-8 PrecisionBook Rear Access Ports

Hard Disk
Device Bays
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$SSHQGL[�%�FRQWDLQV�D�OLVW�RI�WKH�FRQQHFWRU�
SLQ�DVVLJQPHQWV��

2SWLRQV

7KH�IROORZLQJ�VHFWLRQV�GHVFULEH�WKH�RSWLRQV�DYDLODEOH�IRU�
WKH�3UHFLVLRQ%RRN�ZRUNVWDWLRQV�

/DQJXDJHV�

6WDQGDUG�&��&����)2575$1��$'$��DQG�D�ZLGH�
VHOHFWLRQ�RI�RWKHU�ODQJXDJHV�DUH�DYDLODEOH�IURP�
+HZOHWW�3DFNDUG�RU�WKLUG�SDUWLHV�IRU�XVH�ZLWK�WKH�
3UHFLVLRQ%RRN�

6RXUFHV�

3UHFLVLRQ%RRN�UHSODFHPHQW�SDUWV�DQG�RSWLRQV�DUH�
DYDLODEOH�IURP�\RXU�DXWKRUL]HG�3UHFLVLRQ%RRN�GHDOHU��
&RQWDFW�\RXU�ORFDO�GHDOHU�RU�5',�IRU�D�OLVWLQJ�RI�WKH�
GHDOHUV�LQ�\RXU�DUHD�

7KH�IROORZLQJ�LWHPV�DUH�DYDLODEOH�IURP�\RXU�
3UHFLVLRQ%RRN�UHSUHVHQWDWLYH�

Figure 2-9 PrecisionBook Right-Side Access Ports

Note:
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� $&�DGDSWHU

� 5HFKDUJHDEOH�EDWWHU\�SDFN

� 1\ORQ�FDUU\LQJ�FDVH

� +DUG�FDUU\LQJ�FDVH

� 'HOX[H�VRIW�FDUU\LQJ�FDVH

� +3�8;������RSHUDWLQJ�V\VWHPV

� �����NESV�3&0&,$�PRGHP�FDUG

� 8VHU�LQVWDOODEOH�KDUG�GLVN�PRGXOHV

� 8VHU�LQVWDOODEOH�PHPRU\�PRGXOHV

� 7KUHH�EXWWRQ�PRXVH

� $GGLWLRQDO�PDQXDOV

7KH�IROORZLQJ�LWHPV�DUH�DYDLODEOH�IURP�+HZOHWW�3DFNDUG�
GHDOHUV�

� +3�8;�RSHUDWLQJ�V\VWHPV�RQ�&'�520�RU�
FDUWULGJH�WDSH

� 7KUHH�EXWWRQ�PRXVH

� +LJK�SHUIRUPDQFH�FRORU��PRQRFKURPH��DQG�
JUD\VFDOH�YLGHR�PRQLWRUV

� /DVHU�SULQWHUV

� 6HULDO�SRUW�FDEOHV

� $QVZHU�%RRN�&'V

7KH�IROORZLQJ�LWHPV�DUH�DYDLODEOH�IURP�WKLUG�SDUW\�
VXSSOLHUV�
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� (WKHUQHW�WUDQVFHLYHU�FDEOHV�

� 7KUHH�EXWWRQ�PRXVH

� +LJK�SHUIRUPDQFH�FRORU��PRQRFKURPH��DQG�
JUD\VFDOH�YLGHR�PRQLWRUV

� 9LGHR�PRQLWRU�FDEOHV

� ([WHUQDO�6&6,�GHYLFHV��KDUG�GLVN�GULYHV��
&'�520V��FDUWULGJH�WDSH�GULYHV��HWF��

� /DVHU�SULQWHUV

� ([WHUQDO�PRGHPV

� 6HULDO�SRUW�FDEOHV

� $XGLR�LQSXW�RXWSXW�GHYLFHV��DPSOLILHUV��
PLFURSKRQHV��HWF��

� 3&0&,$�FDUGV��PRGHPV��IODVK�PHPRU\��
GLVN�GULYHV��HWF��

&RQWDFW�\RXU�DXWKRUL]HG�3UHFLVLRQ%RRN�
UHSUHVHQWDWLYH�IRU�D�FRPSOHWH�OLVWLQJ�RI�
VXSSRUWHG�3&0&,$�GHYLFHV�

Note:
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0DLQWHQDQFH

0DLQWDLQLQJ�WKH�3UHFLVLRQ%RRN�SURSHUO\�SURWHFWV�\RXU�LQYHVWPHQW��
7KLV�FKDSWHU�SURYLGHV�LQIRUPDWLRQ�IRU�FOHDQLQJ��SDFNLQJ��DQG�VWRULQJ�
WKH�ZRUNVWDWLRQ��DQG�EDWWHU\�PDLQWHQDQFH�

:DUQLQJ��$Q\�VHUYLFH�DQG�XSJUDGHV�WR�WKH�
3UHFLVLRQ%RRN�ZKLFK�UHTXLUH�RSHQLQJ�DQG�
UHPRYLQJ�WKH�XQLW·V�FDVH�PXVW�EH�SHUIRUPHG�E\�
D�WUDLQHG�WHFKQLFLDQ�RQO\��2WKHUZLVH��\RX�PD\�
HQFRXQWHU�SHUVRQDO�LQMXU\��GDPDJH�WKH�
3UHFLVLRQ%RRN��DQG�YRLG�\RXU�ZDUUDQW\�

:$5181*��'DV�gIIQHQ�GHV�*HKlXVHV�]XP�
=ZHFNH�GHU�5HSDUDWXU�RGHU�]XP�:HFKVHOQ�
+LQ]XI�JHQ�YRQ�0RGXOHQ�GDUI�QXU�YRQ�HLQHP�
TXDOLIL]LHUWHQ�6HUYLFHWHFKQLNHU�GXUFKJHI�KUW�
ZHUGHQ��(V�EHVWHKW�*HIDKU�GXUFK�
(OHNWURVFKRFN��'XUFK�XQVDFKJHPlVVH�
%HKDQGOXQJ�NDQQ�LKUH�3UHFLVLRQ%RRN�
:RUNVWDWLRQ�EHVFKlGLJW�ZHUGHQ��DXVVHUGHP�
HUOLVFKW�GDGXUFK�GLH�*DUDQWLH�

&DXWLRQ��&KDQJHV�RU�PRGLILFDWLRQV�WR�WKH�
3UHFLVLRQ%RRN�QRW�H[SUHVVO\�DSSURYHG�E\�5',�
FRXOG�YRLG�\RXU�DXWKRULW\�WR�RSHUDWH�
3UHFLVLRQ%RRN�

,I�WKH�SURGXFW�GRHV�QRW�RSHUDWH�QRUPDOO\��DGMXVW�RQO\�
WKRVH�FRQWUROV�WKDW�DUH�FRYHUHG�E\�WKH�RSHUDWLQJ�
LQVWUXFWLRQV��8QSOXJ�WKH�3UHFLVLRQ%RRN�IURP�WKH�SRZHU�
RXWOHW�DQG�FDOO�FXVWRPHU�VHUYLFH�XQGHU�DQ\�RI�WKH�
IROORZLQJ�FRQGLWLRQV�

� ,I�WKH�SRZHU�FRUG�RU�SOXJ�LV�GDPDJHG�RU�
IUD\HG�

� ,I�OLTXLG�KDV�EHHQ�VSLOOHG�LQWR�WKH�
ZRUNVWDWLRQ�RU�LW�KDV�EHHQ�H[SRVHG�WR�UDLQ�RU�
ZDWHU�

�
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� ,I�WKH�ZRUNVWDWLRQ�KDV�EHHQ�GURSSHG�RU�WKH�
FDVH�KDV�EHHQ�GDPDJHG�

� ,I�WKH�ZRUNVWDWLRQ�H[KLELWV�D�GLVWLQFW�FKDQJH�
LQ�SHUIRUPDQFH�IRU�WKH�ZRUVW�

6WRS��$IWHU�\RXU�ZDUUDQW\�SHULRG��LI�\RX�HYHU�
KDYH�WR�UHPRYH�WKH�PDLQ�V\VWHP�XQLW�FRYHU��
REVHUYH�WKH�IROORZLQJ�SUHFDXWLRQV�

7KH�SRZHU�VXSSO\�FRUG�PXVW�EH�XQSOXJJHG�
EHIRUH�WKH�PDLQ�V\VWHP�XQLW�FRYHU�LV�UHPRYHG��
�6HSDUH�OH�FRUGRQ�G
DOLPHQWDWLRQ�HW�SXOV�HQOHYH�
OH�FRXYHUGH��

2QFH�UHPRYHG��WKH�FRYHU�PXVW�EH�UHSODFHG�DQG�
VFUHZHG�LQ�SRVLWLRQ�EHIRUH�WKH�SRZHU�VXSSO\�LV�
SOXJJHG�EDFN�LQ���$SUHV�OH�FRXYHUGH�D�HQFOHYH��
YLVVH�OH�FRXYHUGH�HQ�SODFH�HW�UHPHWWUH�OH�FRUGRQ�
G
DOLPHQWDWLRQ��

&OHDQLQJ�7KH�3UHFLVLRQ%RRN�

$V�D�SRUWDEOH�ZRUNVWDWLRQ��WKH�3UHFLVLRQ%RRN�PD\�
FROOHFW�GXVW�DQG�GLUW��UHTXLULQJ�RFFDVLRQDO�FOHDQLQJ�

7R�FOHDQ�WKH�3UHFLVLRQ%RRN�

�� +DOW�DQG�SRZHU�GRZQ�WKH�V\VWHP�

5HIHU�WR�WKH�8VHU
V�*XLGH��&KDSWHU���

�� 8QSOXJ�WKH�$&�DGDSWHU�FKDUJHU�EHIRUH�
FOHDQLQJ�

�� 2QFH�WKH�3UHFLVLRQ%RRN�LV�WXUQHG�RII��\RX�
PD\�FOHDQ�WKH�FDVHV�DQG�NH\�WRSV�ZLWK�D�VRIW�
FORWK�GDPS�ZLWK�PLOG�VRDS�DQG�ZDWHU�RQO\��

&DXWLRQ��1HYHU�XVH�DQ\�ZDWHU�RU�ZDWHU�
EDVHG�SURGXFWV�RQ�WKH�GLVSOD\�SDQHO��8VH�RQO\�
D�GU\��VRIW�FORWK��6FUHHQ�GDPDJH�FRXOG�UHVXOW�
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�� $YRLG�JHWWLQJ�DQ\�OLTXLG�GLUHFWO\�RQ�WKH�3UH�
FLVLRQ%RRN��0RLVWHQ�D�OLQW�IUHH�FORWK�ZLWK�
FOHDQHU�DQG�XVH�WKH�GDPS�FORWK�WR�FOHDQ�WKH�
FDVH�

�� 8VH�FRWWRQ�WLSSHG�VZDEV��PRLVWHQHG�ZLWK�
FOHDQHU��WR�FOHDQ�NH\�WRSV��VORWV��DQG�UH�
FHVVHV��'R�QRW�XVH�OLTXLG�FOHDQHU�RQ�FRQQHF�
WRUV�RU�PHWDO�FRQWDFWV��8VH�RQO\�D�
FRPPHUFLDO�FRQWDFW�FOHDQLQJ�VSUD\�RQ�VXFK�
SDUWV�

&DXWLRQ�1HYHU�XVH�IODPPDEOH�RU�RUJDQLF�
FOHDQLQJ�VROYHQWV�RU�DEUDVLYH�FOHDQHUV�WR�FOHDQ�
WKH�3UHFLVLRQ%RRN��6XFK�FOHDQHUV�ZLOO�GDPDJH�
WKH�FDVH
V�ILQLVK�

�� 8VH�D�FRPPHUFLDO�IORSS\�GLVN�GULYH�FOHDQLQJ�
NLW�WR�FOHDQ�WKH�IORSS\�GLVN�GULYH��)ROORZ�WKH�
NLW�PDQXIDFWXUHU
V�LQVWUXFWLRQV�FDUHIXOO\�

�� 'R�QRW�XVH�OLTXLG�FOHDQHUV�RQ�WKH�LQWHULRU�RI�
WKH�3UHFLVLRQ%RRN��$FFXPXODWHG�GXVW�PD\�
EH�EORZQ�RXW�RI�WKH�LQWHULRU�XVLQJ�GU\��ORZ�
SUHVVXUH�FRPSUHVVHG�DLU��$OZD\V�ZHDU�H\H�
SURWHFWLRQ�ZKHQ�XVLQJ�FRPSUHVVHG�DLU�WR�
EORZ�RXW�GXVW�

3DFNLQJ�DQG�6KLSSLQJ�

7R�SDFN�WKH�3UHFLVLRQ%RRN�IRU�VKLSPHQW�

�� 'LVFRQQHFW�DOO�FDEOHV�IURP�FRQQHFWRUV�RQ�WKH�3UHFL�
VLRQ%RRN�UHDU�SDQHO��'R�QRW�SDFN�WKH�3UHFLVLRQ%RRN�
ZLWK�FDEOHV�VWLOO�DWWDFKHG�WR�FRQQHFWRUV�

�� 9HULI\�WKH�EDWWHU\�FRPSDUWPHQW�DQG�FRQ�
QHFWRU�SDQHO�RQ�WKH�EDFN�RI�WKH�3UHFLVLRQ�
%RRN�DUH�FORVHG�

�� &ORVH�DQG�ORFN�WKH�GLVSOD\�FRYHU�
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��� 3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH�

�� 3DFN�WKH�3UHFLVLRQ%RRN�LQ�WKH�RULJLQDO�
VKLSSLQJ�FRQWDLQHU��)ROORZ�WKH�LQVWUXFWLRQV�
SULQWHG�RQ�WKH�FRQWDLQHU�IRU�SURSHU�SDFNLQJ�
RUGHU�DQG�FRQILJXUDWLRQ�

&DXWLRQ��'DPDJH�FDXVHG�E\�VKLSSLQJ�WKH�
3UHFLVLRQ%RRN�ZRUNVWDWLRQ�LQ�FRQWDLQHUV�
RWKHU�WKDQ�WKH�RULJLQDO�VKLSSLQJ�FRQWDLQHU�LV�
127�&29(5('�%<�7+(�:$55$17<��
.((3�$1'�86(�7+(�25,*,1$/�
6+,33,1*�&217$,1(5�

,I�WKH�RULJLQDO�PDWHULDOV�DUH�XQDYDLODEOH��
FRQWDFW�5',�FXVWRPHU�VHUYLFH�IRU�D�QHZ�
FRQWDLQHU��7KH�RULJLQDO�VKLSSLQJ�FRQWDLQHUV�
DUH�VSHFLILFDOO\�GHVLJQHG�IRU�WKH�
3UHFLVLRQ%RRN�ZRUNVWDWLRQ�

�� 6KLS�ZLWK�DQ\�FRPPHUFLDO�FDUULHU�

6WRUDJH�

,I�\RX�LQWHQG�WR�VWRUH�WKH�3UHFLVLRQ%RRN�ORQJHU�
WKDQ����GD\V�

�� 0DNH�D�FRPSOHWH�EDFNXS�FRS\�RI�WKH�FRQWHQWV�RI�WKH�
KDUG�GLVN�V��

�� )XOO\�GLVFKDUJH�DQG�UHPRYH�WKH�EDWWHU\�
SDFN��VHH�%DWWHU\�3DFN�0DLQWHQDQFH���'R�
QRW�VWRUH�WKH�3UHFLVLRQ%RRN�IRU�H[WHQGHG�
SHULRGV�ZLWK�WKH�EDWWHU\�SDFN�LQVWDOOHG�

�� 'LVFRQQHFW�DOO�FDEOHV�DQG�SDFN�WKH�3UHFL�
VLRQ%RRN�DV�GHVFULEHG�LQ�3DFNLQJ�DQG�6KLS�
SLQJ�HDUOLHU�LQ�WKLV�JXLGH�

:KHQ�\RX�ZDQW�WR�VWDUW�XVLQJ�WKH�3UHFLVLRQ%RRN�
DJDLQ��

�� *LYH�WKH�3UHFLVLRQ%RRN�HQRXJK�WLPH�WR�VWDELOL]H�DW�
URRP�WHPSHUDWXUH�EHIRUH�RSHUDWLQJ��7KLV�LV�SDUWLFX�
ODUO\�LPSRUWDQW�ZKHQ�WKH�ZRUNVWDWLRQ�LV�EURXJKW�
IURP�D�YHU\�FROG�HQYLURQPHQW�LQWR�D�ZDUP�URRP��,Q�
VXFK�FDVHV��PRLVWXUH�FDQ�FRQGHQVH�RQ�DQG�LQVLGH�WKH�

Note:
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ZRUNVWDWLRQ�DQG�FDQ�FDXVH�SUREOHPV��$OORZ�DW�OHDVW�
WZR�KRXUV�IRU�WKH�ZRUNVWDWLRQ�WHPSHUDWXUH�WR�VWDEL�
OL]H�DIWHU�EULQJLQJ�LW�IURP�D�YHU\�FROG�RU�YHU\�ZDUP�
HQYLURQPHQW�EHIRUH�SURFHHGLQJ�

�� 5HLQVWDOO�WKH�EDWWHU\�SDFN�DQG�FKDUJH�LW�IRU�
WKUHH�KRXUV�ZLWKRXW�RSHUDWLQJ�WKH�3UHFL�
VLRQ%RRN�EHIRUH�DWWHPSWLQJ�WR�RSHUDWH�WKH�
3UHFLVLRQ%RRN�RQ�EDWWHU\�SRZHU�

/RZ�%DWWHU\�6KXWGRZQ�

7KH�3UHFLVLRQ%RRN
V�EDWWHU\�LV�XQLTXHO\�GHVLJQHG�WR�
SURYLGH�WKH�ORQJHVW�SRVVLEOH�GXUDWLRQ��$V�ZLWK�DQ\�
EDWWHU\��KRZHYHU��SURORQJHG�XVH�ZLOO�UHTXLUH�WKH�EDWWHU\�
WR�EH�UHFKDUJHG��7\SLFDOO\��EDWWHU\�SRZHU�ODVWV�XS�WR���
KRXU��GHSHQGLQJ�RQ�WKH�W\SH�DQG�QXPEHU�RI�SURFHVVHV�
\RX�DUH�SHUIRUPLQJ�

7R�SURORQJ�EDWWHU\�XVH��XVH�WKH�EULJKWQHVV�SXVK�EXWWRQV�
�)����DQG�)�����RQ�WKH�LQWHJUDO�NH\ERDUG�WR�UHGXFH�WKH�
EULJKWQHVV�RI��DQG�WKH�SRZHU�FRQVXPSWLRQ�E\��WKH�/&'�

$V�EDWWHU\�SRZHU�GHFUHDVHV��WKH�3UHFLVLRQ%RRN�SHUIRUPV�
D�VHTXHQFH�RI�HYHQWV��GHVFULEHG�LQ�7DEOH������'XULQJ�WKLV�
VHTXHQFH��WKH�3UHFLVLRQ%RRN�SURYLGHV�FRQVWDQW�
PHVVDJHV�DQG�DQ�DXGLEOH�DODUP�LQIRUPLQJ�\RX�RI�WKH�
EDWWHU\
V�FXUUHQW�VWDWXV��,I�\RX�KDYH�&'(�UXQQLQJ��WKH�
3RZHU7RRO�DOVR�DSSHDUV��ZKLFK�GLVSOD\V�WKH�FXUUHQW�
EDWWHU\�YROWDJH��,I�\RX�GHVLUH��\RX�FDQ�XVH�WKH�
3RZHU7RRO�WR�WXUQ�RII�WKH�DODUP�
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��� 3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH�

7KH�'XUDWLRQ�FROXPQ�LQ�7DEOH�����UHIOHFWV�
DSSUR[LPDWH�WLPHV�GXULQJ�W\SLFDO�RSHUDWLQJ�
DFWLYLWLHV�DQG�FRQGLWLRQV��

Table 3-1 PrecisionBook Low Battery Shutdown

%DWWHU\�
6WDWXV

'XUDWLRQ
�(VWLPDWHG�

6\VWHP�
$FWLRQV

$FWLRQV�<RX�FDQ�
3HUIRUP

)XOO\�

FKDUJHG

8S�WR���KRXU 1RQH 1RQH�UHTXLUHG

/RZ�

EDWWHU\�

FRQGLWLRQ

������� :DUQLQJ�PHVVDJH�

GLVSOD\HG�RQ�WKH�

&RQVROH�

$XGLEOH�ZDUQLQJ�

VRXQGV�

,I�&'(�LV�UXQQLQJ��

3RZHU7RRO�ZLQGRZ�

SRSV�XS��GLVSOD\�

LQJ�EDWWHU\�FDSDF�

LW\�

$WWDFK�$&�DGDSWHU��RU�VDYH�

DQG�EHJLQ�H[LWLQJ�SURFHVVHV�

7R�FRPSOHWH�MREV�FXUUHQWO\�

UXQQLQJ��XVH�GLPPHU�VZLWFK�

WR�ORZHU�WKH�/&'�LQWHQVLW\�

DQG�VDYH�EDWWHU\�SRZHU�

8VH�WKH�3RZHU7RRO�WR�WXUQ�RII�

WKH�DODUP��LI�GHVLUHG�

&ULWLFDO�

EDWWHU\�

FRQGLWLRQ

��PLQXWHV 3RZHU�PDQDJH�

PHQW�GDHPRQ�

VWDUWV�V\VWHP�

VKXWGRZQ�

VHTXHQFH��:KHQ�

WKH�VKXWGRZQ�

VHTXHQFH�FRP�

SOHWHV��WKH�V\VWHP�

GLVSOD\V�D�PHV�

VDJH�LQGLFDWLQJ�

WKDW�LW�LV�RN�WR�WXUQ�

RII�SRZHU�WR�WKH�

V\VWHP�

+3�8;�VKXWGRZQ�FDQQRW�EH�

LQWHUUXSWHG��$WWDFKLQJ�$&�

DGDSWHU�ZLOO�VWLOO�UHTXLUH�\RX�

WR�ERRW�WKH�3UHFLVLRQ%RRN�

DIWHU�WKH�VKXWGRZQ�

&RQQHFW�WKH�$&�DGDSWHU�FDUG�

DQG�UHERRW�WKH�3UHFLVLRQ�

%RRN��

3UHVV�WKH�SRZHU�VZLWFK�WR�

WXUQ�RII�WKH�V\VWHP�

/HDYH�WKH�V\VWHP�LQ�WKLV�VWDWH�

XQWLO�EDWWHU\�SRZHU�LV�

H[KDXVWHG��FDXVLQJ�DXWR�

PDWLF�SRZHU�VKXWGRZQ�

Note:
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%DWWHU\�3DFN�0DLQWHQDQFH�

:KHQ�RSHUDWLQJ�WKH�3UHFLVLRQ%RRN�IURP�EDWWHU\�SRZHU��
SD\�SDUWLFXODU�DWWHQWLRQ�WR�

�� /RZ�EDWWHU\�ZDUQLQJ���ZKHQ�WKH�EDWWHU\�UHDFKHV�WKH�
HQG�RI�LWV�FKDUJH��D�́ EDWWHU\�ORZµ�PHVVDJH�DSSHDUV�D�
EHHSLQJ�DODUP�VRXQGV��DQG�D�3RZHU7RRO�ZLQGRZ�DS�
SHDUV�LI�&'(�LV�UXQQLQJ��7KHVH�LQGLFDWLRQV�PHDQ�\RX�
KDYH�DSSUR[LPDWHO\����PLQXWHV�WR�FRPSOHWH�\RXU�
ZRUN�EHIRUH�WKH�EDWWHU\�FKDUJH�LV�H[KDXVWHG�

�� :KHQ�WKLV�RFFXUV��IROORZ�WKH�SURSHU�SRZHU�
GRZQ�SURFHGXUH�WR�TXLFNO\�KDOW�DQG�SRZHU�
GRZQ�WKH�3UHFLVLRQ%RRN��RU�FRQQHFW�WKH�$&�
DGDSWHU�WR�PDLQWDLQ�V\VWHP�RSHUDWLRQ��7KH�
3UHFLVLRQ%RRN�ZLOO�FRQWLQXH�WR�UHPLQG�\RX�
DERXW�WKH�ORZ�EDWWHU\�VWDWXV�LI�\RX�FRQWLQXH�
WR�XVH�EDWWHU\�SRZHU�

5HIHU�WR�WKH�+DUGZDUH�8VHU
V�*XLGH��&KDSWHU����+DOWLQJ�
WKH�2SHUDWLQJ�6\VWHP�WR�EULQJ�WKH�3UHFLVLRQ%RRN�WR�D�
KDOW�

:$51,1*��'2�127�DOORZ�WKH�EDWWHULHV�WR�
IXOO\�GLVFKDUJH�ZKLOH�RSHUDWLQJ�WKH�
3UHFLVLRQ%RRN�IURP�EDWWHU\�SRZHU��EHFDXVH�
WKLV�PD\�FRUUXSW�\RXU�ZRUNVWDWLRQ�ILOHV�

:$5181*��9HUPHLGHQ�6LH�DXI�LHGHQ�)DOO�
HLQH�(QWODGXQJ�GHV�$NNXV�XQWHU�GLH�
$EVFKDOWVFKZHOOH�,KUHU�3UHFLVLRQ%RRN�
:RUNVWDWLRQ��GD�GXUFK�XQJHZROOWHV�
$EVFKDOWHQ�'DWHQ�YHUORUHQJHKHQ��RGHU�
YHUlQGHUW�ZHUGHQ�N|QQHQ�

� 7KH�3UHFLVLRQ%RRN�OLWKLXP�LRQ�EDWWHULHV�
ZLOO�DWWDLQ�WKHLU�RSWLPDO�FKDUJH�FDSDFLW\�
DIWHU�DERXW�ILYH�FRPSOHWH�F\FOHV��'R�QRW�EH�
DODUPHG�LI�GXULQJ�WKH�HDUO\�F\FOHV��WKH�
EDWWHULHV�RQO\�UXQ�����WR�����EHIRUH�
UHTXLULQJ�UHFKDUJH��WKLV�LV�QRUPDO��$IWHU�
DERXW�ILYH�F\FOHV��WKH�EDWWHULHV�VKRXOG�HDVLO\�
UXQ�IRU�D�QRUPDO�WLPH�VSDQ�
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��� 3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH�

� ,I�WKH�EDWWHULHV�KDYH�EHHQ�VHW�DVLGH�
XQFRQQHFWHG�IRU�D�SHULRG�RI�WLPH��\RX�PD\�
QRWLFH�WKDW�GXULQJ�WKH�ILUVW�F\FOH�DIWHU�WKHLU�
UH�FRQQHFWLRQ�DQG�XVH��WKHLU�SHUIRUPDQFH�
KDV�GURSSHG�RII�VOLJKWO\�E\����WR������WKLV�LV�
QRUPDO�LQ�OLWKLXP�LRQ�EDWWHULHV�ZKLFK�KDYH�
EHHQ�UHFHQWO\�GRUPDQW��&RPSOHWH�RQH�IXOO�
GLVFKDUJH�UHFKDUJH�F\FOH�DQG�WKH�EDWWHULHV�
ZLOO�UHJDLQ�WKH�RSWLPDO�FKDUJH�OHYHOV�

� 6ZDSSLQJ�EDWWHU\�SDFNV���RQH�ZD\�WR�REWDLQ�
PD[LPXP�XVH�RXW�RI�WKH�3UHFLVLRQ%RRN
V�
SRUWDELOLW\�LV�WR�SUH�FKDUJH�RQH�RU�PRUH�
UHFKDUJHDEOH�EDWWHU\�SDFNV�EHIRUH�RSHUDWLQJ�
WKH�ZRUNVWDWLRQ�IURP�EDWWHU\�SRZHU��)RU�
H[DPSOH��\RX�PD\�SXUFKDVH�DGGLWLRQDO�
EDWWHU\�SDFNV��FKDUJH�WKHP��DQG�FDUU\�WKHP�
ZLWK�\RX�LQWR�WKH�ILHOG��$V�HDFK�EDWWHU\�SDFN�
EHFRPHV�GLVFKDUJHG��EULQJ�WKH�
3UHFLVLRQ%RRN�WR�D�KDOW��WKHQ�UHPRYH�WKH�
GLVFKDUJHG�SDFN�DQG�UHSODFH�LW�ZLWK�RQH�WKDW�
LV�IXOO\�FKDUJHG�

5HIHU�WR�WKH�+DUGZDUH�8VHU
V�*XLGH�IRU�PRUH�
LQIRUPDWLRQ�RQ�KDOWLQJ�DQG�SRZHULQJ�GRZQ�WKH�
3UHFLVLRQ%RRN�

,I�\RX�VKXW�GRZQ�WKH�3UHFLVLRQ%RRN�WR�VZDS�
EDWWHULHV��\RX�PXVW�IROORZ�SURSHU�VKXWGRZQ�
SURFHGXUHV��RWKHUZLVH��LPSRUWDQW�V\VWHP�ILOHV�
PD\�FRUUXSW�

� 5HSODFLQJ�EDWWHU\�SDFNV���ZKHQ�OLWKLXP�LRQ�
EDWWHULHV�UHDFK�WKH�HQG�RI�WKHLU�VHUYLFH�OLIH��
WKH\�LQGLFDWH�WKHLU�LPSHQGLQJ�IDLOXUH�E\�
SURYLGLQJ�VKRUWHU�DQG�VKRUWHU�LQWHUYDOV�RI�
VHUYLFH�EHWZHHQ�UHFKDUJLQJ�DQG�ILQDOO\�E\�
IDLOLQJ�WR�KROG�D�FKDUJH��:KHQ�WKLV�RFFXUV��
\RX�PXVW�UHSODFH�WKH�ZRUQ�RXW�EDWWHU\�SDFN�
ZLWK�D�QHZ�RQH��5HSODFHPHQW�EDWWHU\�SDFNV�
FDQ�EH�RUGHUHG�IURP�\RXU�3UHFLVLRQ%RRN�
UHSUHVHQWDWLYH�

&DXWLRQ��:RUQ�EDWWHU\�SDFNV�VKRXOG�EH�
GLVFDUGHG�LQ�DFFRUGDQFH�ZLWK�WKH�GLVSRVDO�
UHTXLUHPHQWV�IRU�\RXU�DUHD�

Note:
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*DV�*DXJH�&DOLEUDWLRQ��%DWWHU\�3DFN�

7KH�%HQFKPDUT�ET�����*DV�*DXJH��**��FKLS�XVHG�LQ�
WKH�3UHFLVLRQ%RRN�EDWWHU\�SDFN�UHTXLUHV�SHULRGLF�
FDOLEUDWLRQ�WR�OHDUQ�WKH�EDWWHU\·V�PD[LPXP�HIIHFWLYH�
FDSDFLW\�

7KH�FDOLEUDWLRQ�SURFHVV�IRUFHV�WKH�JDV�JDXJH�FKLS�WR�
UH�OHDUQ�WKH�PD[LPXP�FDSDFLW\�RI�WKH�EDWWHU\�SDFN�E\�
FRPSOHWLQJ�D�F\FOH�RI�IXOO�FKDUJH��IXOO�GLVFKDUJH��DQG�IXOO�
UH�FKDUJH��7KH�JDV�JDXJH�FKLS�UHTXLUHV�FDOLEUDWLRQ�DIWHU�
DERXW����F\FOHV�RI�IXOO�FKDUJH�DQG�RU�GLVFKDUJH�RI�D�
EDWWHU\��

7KH�%DWWHU\�0DQDJHPHQW�ZLQGRZ�RI�WKH�3RZHU7RRO�ZLOO�
LQGLFDWH�LI�D�EDWWHU\��L�H���LWV�JDV�JDXJH�FKLS��UHTXLUHV�
FDOLEUDWLRQ��6HH�&KDSWHU����3RZHU�0DQDJHPHQW�IRU�PRUH�
LQIRUPDWLRQ�
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3RZHU�0DQDJHPHQW

8QGHUVWDQGLQJ�WKH�3RZHU7RRO�

7KH�3UHFLVLRQ%RRN�3RZHU7RRO�DOORZV�\RX�WR�FRQWURO�WKH�
SRZHU�PDQDJHPHQW�EHKDYLRU�RI�\RXU�V\VWHP��7KH�PDLQ�
SURJUDP�GLDORJ�SURYLGHV�DQ�RYHUYLHZ�RI�FULWLFDO�SRZHU�
PDQDJHPHQW�DUHDV��LQFOXGLQJ�DYDLODEOH�EDWWHU\�
FDSDFLW\��HVWLPDWHG�EDWWHU\�WLPH�UHPDLQLQJ��FXUUHQW�
SURFHVVRU�VSHHG��DQG�/&'�VWDWXV�

)LJXUH�����VKRZV�WKH�PDLQ�3RZHU7RRO�GLDORJ��

Figure 4-1 PowerTool GUI

�
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��� 5',�+DUGZDUH�5HIHUHQFH�*XLGH�

7KH�3RZHU7RRO�LV�LQVWDOOHG�DV��HWF�SP�SRZHUWRRO�
ZKHQ�\RX�LQVWDOO�WKH�SRZHU�PDQDJHPHQW�XWLOLW\�

%\�GHIDXOW��WKH�3RZHU7RRO�LV�FRQILJXUHG�WR�SRS�XS�
DXWRPDWLFDOO\�ZKHQ�WKH�ORZ�EDWWHU\�FRQGLWLRQ�
FRQILJXUHG�LQ��HWF�SP�SP�FI�LV�UHDFKHG��+RZHYHU��\RX�
FDQ�UXQ�WKH�3RZHU7RRO�DQ\�WLPH�XQGHU�&'(�E\�
H[HFXWLQJ�WKH�FRPPDQG��HWF�SP�SRZHUWRRO��

1RQ�SULYLOHJHG�XVHUV�QHHG�WR�H[HFXWH�WKH�
FRPPDQG�[KRVW���DIWHU�&'(�KDV�VWDUWHG�IRU�
WKH�3RZHU7RRO�WR�SRS�XS�DXWRPDWLFDOO\�
GXULQJ�ORZ�EDWWHU\�FRQGLWLRQV��7KLV�FRPPDQG�
JUDQWV�RWKHU�XWLOLWLHV��VXFK�DV�WKH�3RZHU7RRO��
DFFHVV�WR�WKH�VFUHHQ��5HIHU�WR�WKH�[KRVW����
PDQ�SDJH�IRU�PRUH�LQIRUPDWLRQ��

&DXWLRQ��,I�SRZHU�WR�WKH�3UHFLVLRQ%RRN�LV�
VXGGHQO\�WXUQHG�RII�DQG�WKHUH�LV�QR�DYDLODEOH�
EDWWHU\�SRZHU��WKH�XQLW
V�SRZHU�PDQDJHPHQW�
IHDWXUHV�ZLOO�QRW�EH�DEOH�WR�SHUIRUP�D�JUDFHIXO�
VKXWGRZQ��ZKLFK�PD\�GDPDJH�LPSRUWDQW�
V\VWHP�ILOHV�

3RZHU7RRO�)LHOGV

7KH�PDLQ�3RZHU7RRO�GLDORJ��VKRZQ�LQ�)LJXUH������
SURYLGHV�DFFHVV�WR�DOO�3RZHU7RRO�SRZHU�PDQDJHPHQW�
IHDWXUHV��7KH�V\VWHP�GLVSOD\V�WKLV�GLDORJ�LI�\RX�LQYRNH�
WKH�3RZHU7RRO�XQGHU�&'(�RU�LI�WKH�V\VWHP�UHDFKHV�D�
ORZ�SRZHU�FRQGLWLRQ�

7KLV�GLDORJ�LQFOXGHV�WKH�IROORZLQJ�SRZHU�PDQDJHPHQW�
IHDWXUHV�

� )XHO�*DXJH

� 6WDWXV

� 7LPH�5HPDLQLQJ

� &38�6SHHG

� /&'�2II

Note:
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Fuel Gauge gauge

&DSDFLW\�VKRZV�UHPDLQLQJ�EDWWHU\�SRZHU�DYDLODEOH�WR�
WKH�V\VWHP��,I�PRUH�WKDQ�RQH�EDWWHU\�LV�LQVWDOOHG�
�RSWLRQDO�GRFNLQJ�PRGXOH�UHTXLUHG���FDSDFLW\�GLVSOD\V�LQ�
FXPXODWLYH�LQFUHPHQWV�RI�������)RU�H[DPSOH��LI�WZR�
EDWWHULHV�DUH�LQVWDOOHG��WKH�PD[LPXP�DYDLODEOH�FDSDFLW\�
LV�������7KLV�ILHOG�LV�IRU�UHIHUHQFH�RQO\�

Status 

6WDWXV�GLVSOD\V�WKH�FXUUHQW�VWDWXV�RI�WKH�V\VWHP��$&�
3RZHU��%DWWHU\��&DOLEUDWLRQ��RU�)DLOXUH��7KLV�ILHOG�
LV�IRU�UHIHUHQFH�RQO\�

Time Remaining 

7LPH�5HPDLQLQJ�GLVSOD\V�WKH�HVWLPDWHG�EDWWHU\�WLPH�
DYDLODEOH�WR�WKH�V\VWHP��7KH�V\VWHP�HVWLPDWHV�WLPH�
UHPDLQLQJ�LQ�PLQXWHV��7KLV�ILHOG�LV�IRU�UHIHUHQFH�RQO\�

,I�WKH�V\VWHP�LV�RQ�$&�DQG�D�EDWWHU\�LV�
SUHVHQW��WKHQ�WKH�WLPH�UHPDLQLQJ�LV�DQ�
HVWLPDWLRQ�RI�KRZ�PXFK�WLPH�WKH�V\VWHP�
ZRXOG�KDYH�LI�LW�VZLWFKHG�WR�EDWWHU\�DW�WKH�
FXUUHQW�FDSDFLW\��7KLV�HVWLPDWLRQ�LV�EDVHG�RQ�
WKH�ODVW�WLPH�WKH�V\VWHP�ZDV�XVHG�ZLWK�WKH�
EDWWHU\�

CPU Speed 

&38�6SHHG�GLVSOD\V�WKH�FXUUHQW�SURFHVVRU�VSHHG��8VLQJ�
WKH�&38�6SHHG�VOLGHU��\RX�FDQ�DGMXVW�WKH�FXUUHQW�
SURFHVVLQJ�VSHHG�RI�WKH�V\VWHP��<RX�FDQ�DGMXVW�WKH�
FXUUHQW�SURFHVVLQJ�VSHHG�E\�PRYLQJ�WKH�VOLGHU�XQWLO�WKH�
GHVLUHG�&38�VSHHG�GLVSOD\V��0RYH�WKLV�VOLGHU�WR�DGMXVW�
SRZHU�FRQVXPSWLRQ�OHYHOV�E\�DGMXVWLQJ�WKH�SURFHVVLQJ�
SRZHU�LQ�XVH�

&38�VSHHG�DGMXVWPHQW�LV�QRW�FXUUHQWO\�
VXSSRUWHG�LQ�WKLV�UHOHDVH�RI�WKH�
3UHFLVLRQ%RRN��

Note:

Note:
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LCD Off 

3UHVVLQJ�/&'�2II�EODQNV��WXUQV�RII��WKH�PDLQ�/&'�
GLVSOD\�SDQHO��3UHVV�WKLV�EXWWRQ�WR�UHGXFH�SRZHU�
FRQVXPSWLRQ�E\�WXUQLQJ�RII�WKH�PDLQ�/&'�GLVSOD\�SDQHO�
GXULQJ�FULWLFDO�FRPSXWDWLRQV��3UHVV�WKH�OHIW�PRXVH�
EXWWRQ�RI�\RXU�SRLQWLQJ�GHYLFH�WR�WXUQ�WKH�/&'�GLVSOD\�
SDQHO�EDFN�RQ�

7KH�/&'�GLVSOD\�SDQHO�ZLOO�QRW�SRZHU�XS�
DJDLQ�XQWLO�XVHU�LQSXW�LV�GHWHFWHG�IURP�WKH�OHIW�
PRXVH�EXWWRQ�RI�\RXU�SRLQWLQJ�GHYLFH��
1RUPDO�NH\ERDUG�DQG�PRXVH�PRYHPHQW�ZLOO�
QRW�SRZHU�XS�WKH�GLVSOD\�SDQHO��7KLV�
IXQFWLRQDOLW\�LV�GHVLJQHG�WR�FRQVHUYH�FULWLFDO�
FRPSXWDWLRQDO�UHVRXUFHV�ZKHUH�VFUHHQ�
GLVSOD\�LV�QRW�LPPHGLDWHO\�UHTXLUHG�

Exit 

3UHVVLQJ�([LW�DOORZV�\RX�WR�TXLW�RU�KDOW�WKH�3RZHU7RRO�
GLDORJ�

$IWHU�LQVWDOOLQJ�D�QHZ�EDWWHU\�SDFN��XVH�WKH�$&�DGDSWHU�
WR�UHFKDUJH�WKH�EDWWHU\�SDFN��,W�WDNHV�DERXW�����KRXUV�WR�
UHFKDUJH�D�QHZ�EDWWHU\�ZKHQ�WKH�3UHFLVLRQ%RRN�LV�
WXUQHG�RII��$IWHU�IXOO\�FKDUJLQJ�WKH�EDWWHU\�SDFN��\RX�
FDQ�RSHUDWH�WKH�3UHFLVLRQ%RRN�IRU�DERXW�IRU�DERXW�RQH�
KRXU�ZLWK�D�VLQJOH�EDWWHU\��GHSHQGLQJ�RQ�\RXU�
FRQILJXUDWLRQ�DQG�DSSOLFDWLRQV�

3RZHU7RRO�0HQXV

7KH�3RZHU7RRO�PHQXV�SURYLGH�DFFHVV�WR�DGGLWLRQDO�
SRZHU�PDQDJHPHQW�IHDWXUHV�

� %DWWHU\

� 6\VWHP

� 3URILOH

Battery

7KH�%DWWHU\�PHQX�SURYLGHV�DFFHVV�WR�WKH�EDWWHU\�
PDQDJHPHQW��EDWWHU\�SULRULW\��DQG�FDOLEUDWLRQ�IHDWXUHV�

Note:
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Battery Management 

7KH�EDWWHU\�PDQDJHPHQW�GLDORJ�LQGLFDWHV�WKH�QXPEHU�
DQG�ORFDWLRQV�RI�HDFK�LQVWDOOHG�EDWWHU\��LQFOXGLQJ�
FDSDFLW\��VWDWH�DQG�DYDLODELOLW\�WR�WKH�V\VWHP��%DWWHU\�
FDSDFLW\�LV�VKRZQ�LQ�EDUJUDSK�DQG�QXPHULFDO�IRUP�E\�
WKH�EDWWHU\�LQGLFDWRUV�GLVSOD\HG��%HORZ�HDFK�EDWWHU\�
LQGLFDWRU�DUH�WZR�URZV�RI�VHOHFWLRQ�FKHFN�ER[HV��

7KH�ILUVW�URZ�RI�VHOHFWLRQ�FKHFN�ER[HV�DOORZ�\RX�WR�
HQDEOH�RU�GLVDEOH�D�VSHFLILF�EDWWHU\��'LVDEOLQJ�D�EDWWHU\�
SUHYHQWV�LW�IURP�EHLQJ�XVHG�LI�$&�SRZHU�LV�LQWHUUXSWHG��
7KLV�IHDWXUH�LV�XVHIXO�LI�WKH�XVHU�KDV�D�VSHFLILF�SXUSRVH�
IRU�D�EDWWHU\�DQG�GRHV�QRW�ZDQW�LW�GLVFKDUJHG��7KH�
VHFRQG�RI�WKHVH�URZV�RI�VHOHFWLRQ�FKHFN�ER[HV�WRJJOH�D�
EDWWHU\�EHWZHHQ�&KDUJLQJ��LI�$&�SRZHU�LV�DYDLODEOH�WR�
WKH�V\VWHP���,Q�8VH��GLVFKDUJLQJ��LI�QR�$&�SRZHU�LV�
DYDLODEOH��DQG�5HVHWWLQJ�LI�WKH�EDWWHU\�LV�EHLQJ�
UHFDOLEUDWHG�

,I�D�EDWWHU\�LV�QRW�EHLQJ�GLVFKDUJHG�RU�FKDUJHG�WKH�
GLVSOD\HG�EDWWHU\�VWDWH�LV�VKRZQ�DV�,GOH��XQOHVV�D�
EDWWHU\�UHTXLUHV�FDOLEUDWLRQ��,I�D�EDWWHU\�UHTXLUHV�
FDOLEUDWLRQ��WKH�ZRUG�&DOLEUDWH�LV�GLVSOD\HG�EHQHDWK�
WKH�DSSOLFDEOH�EDWWHU\�LQGLFWRU��,I�WKH�EDWWHU\�LV�EHLQJ�
FDOLEUDWHG��WKH�ZRUG�5HVHWWLQJ�LV�GLVSOD\HG�

%DWWHULHV�UHTXLULQJ�FDOLEUDWLRQ�VKRXOG�EH�
UHFDOLEUDWHG�DW�\RXU�HDUOLHVW�RSSRUWXQLW\��
%DWWHU\�FDOLEUDWLRQ�UHTXLUHV�FRQQHFWLRQ�WR�$&�
SRZHU��

%DWWHU\�LQGLFDWRUV�ZKLFK�DUH�JUD\HG�RXW�VKRZ�EDWWHULHV�
WKDW�DUH�QRW�FXUUHQWO\�LQVWDOOHG�

7KH�%DWWHU\�0DQDJHPHQW�GLDORJ�DOVR�DOORZV�\RX�WR�
LPPHGLDWHO\�TXHU\�WKH�V\VWHP�WR�XSGDWH�H[LVWLQJ�
EDWWHU\�PDQDJHPHQW�LQIRUPDWLRQ�E\�SUHVVLQJ�
5HSUREH��7KH�3RZHU7RRO�FRQWLQXDOO\�PRQLWRUV�DQG�
TXHULHV�WKH�ZRUNVWDWLRQ�IRU�WKH�PRVW�XS�WR�GDWH�EDWWHU\�
LQIRUPDWLRQ��

<RX�FDQ�UHDFK�WKLV�GLDORJ�E\�RSHQLQJ�WKH�PDLQ�%DWWHU\�
SXOO�GRZQ�PHQX�DQG�VHOHFWLQJ�%DWWHU\�0DQDJHPHQW�
IURP�WKH�3RZHU7RRO�GLDORJ��

Note:
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)LJXUH�����VKRZV�WKH�%DWWHU\�0DQDJHPHQW�GLDORJ��

Battery Priority 

7KH�%DWWHU\�3ULRULW\�GLDORJ�DOORZV�\RX�WR�HVWDEOLVK�D�
ILUVW�FKRLFH�SULRULW\�RI�XVH�IRU�WKH�EDWWHU\�PRGXOHV�
LQVWDOOHG�LQ�\RXU�V\VWHP��0DNLQJ�D�VHOHFWLRQ�KHUH�GLUHFWV�
WKH�V\VWHP�WR�XVH�D�VSHFLILF�EDWWHU\�PRGXOH�EHIRUH�DOO�
RWKHUV�ZKHQ�UXQQLQJ�RQ�EDWWHU\�SRZHU��<RX�FDQ�UHDFK�
WKLV�GLDORJ�E\�RSHQLQJ�WKH�PDLQ�%DWWHU\�PHQX�DQG�
VHOHFWLQJ�%DWWHU\�3ULRULW\�IURP�WKH�3RZHU7RRO�GLDORJ��

Figure 4-2 Battery Management
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)LJXUH�����VKRZV�WKH�%DWWHU\�3ULRULW\�GLDORJ�

Calibration 

7KH�&DOLEUDWLRQ�GLDORJ�DOORZV�\RX�WR�FDOLEUDWH�D�VSHFLILF�
EDWWHU\�IRU�XVH�ZLWK�WKH�3RZHU7RRO�)XHO�*DXJH�VKRZQ�
LQ�)LJXUH������<RX�FDQ�FDOLEUDWH�WKH�PDLQ�V\VWHP�EDWWHU\�
RU�DQ\�EDWWHU\�LQVWDOOHG�LQ�WKH�V\VWHPV�H[SDQVLRQ�XQLW�
E\�SUHVVLQJ�&DOLEUDWH�DW�WKH�&DOLEUDWLRQ�GLDORJ��<RX�
FDQ�UHDFK�WKLV�GLDORJ�E\�RSHQLQJ�WKH�PDLQ�%DWWHU\�PHQX�
DQG�VHOHFWLQJ�&DOLEUDWLRQ�IURP�WKH�3RZHU7RRO�GLDORJ��

7KH�FDOLEUDWLRQ�SURFHVV�FDQ�EH�VWRSSHG�DQ\WLPH�E\�
SUHVVLQJ�WKH�5HVHWWLQJ�FKHFN�ER[�RQ�WKH�%DWWHU\�
0DQDJHPHQW�GLDORJ��7KH�FDOLEUDWLRQ�SURFHVV�LV�
FRPSOHWHG�ZKHQ�WKH�5HVHWWLQJ�FKHFN�ER[�FKDQJHV�WR�
UHDG�,GOH�

Figure 4-3 Battery Priority
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)LJXUH�����VKRZV�WKH�&DOLEUDWLRQ�GLDORJ��

System 

7KH�6\VWHP�PHQX�SURYLGHV�DFFHVV�WR�3RZHU7RRO�V\VWHP�
FRQWURO�IHDWXUHV��LQFOXGLQJ�DXGLEOH�ZDUQLQJV��VFUHHQ�
EODQNLQJ��SRZHULQJ�GRZQ�DQG�V\VWHP�VXVSHQVLRQ�
EHKDYLRU��DQG�V\VWHP�VSHDNHU�VHWWLQJV��<RX�FDQ�DOVR�
UHVWRUH�V\VWHP�FRQWURO�GHIDXOWV�DW�WKLV�GLDORJ�E\�SUHVVLQJ�
5HVWRUH�'HIDXOWV��<RX�FDQ�UHDFK�WKLV�GLDORJ�E\�
RSHQLQJ�WKH�6\VWHP�PHQX�DQG�VHOHFWLQJ�6\VWHP�&RQWURO�
IURP�WKH�3RZHU7RRO�GLDORJ�

Figure 4-4 Calibration
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)LJXUH�����VKRZV�WKH�6\VWHP�&RQWURO�GLDORJ��

7KH�3RZHU�6ZLWFK�$FWLRQ��/LG�&ORVH�
$FWLRQ��DQG�6FUHHQ�%ODQN�8WLOLW\�DUH�QRW�
FXUUHQWO\�VXSSRUWHG�LQ�WKLV�UHOHDVH�RI�WKH�
3UHFLVLRQ%RRN��&RQWDFW�\RXU�DXWKRUL]HG�
3UHFLVLRQ%RRN�UHSUHVHQWDWLYH�IRU�PRUH�
LQIRUPDWLRQ�

Figure 4-5 System Control

Note:
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Profile 

7KH�3RZHU7RRO�3URILOH�PHQX�SURYLGHV�DFFHVV�WR�WKH�
V\VWHP�SRZHU�PDQDJHPHQW�SURILOH��7KH�SRZHU�
PDQDJHPHQW�SURILOH�LV�HDVLO\�UHYLHZHG�RU�FKDQJHG�E\�
XVLQJ�WKH�3RZHU�0DQDJHPHQW�3URILOH�GLDORJ��3UHVVLQJ�
'HWDLOV�DOORZV�\RX�WR�VHW�GHWDLOV�VSHFLILF�WR�\RXU�SRZHU�
PDQDJHPHQW�SURILOH�DQG�WKH�VHFWLRQ�RI�WKDW�SURILOH�\RX�
ZDQW�WR�FKDQJH��3UHVVLQJ�5HVWRUH�'HIDXOWV�DOORZV�\RX�WR�
UHVWRUH�WKH�V\VWHP�GHIDXOWV�WR�\RXU�SRZHU�PDQDJHPHQW�
SURILOH��<RX�FDQ�UHDFK�WKLV�GLDORJ�E\�RSHQLQJ�WKH�3URILOH�
PHQX�DQG�VHOHFWLQJ�3RZHU�0DQDJHPHQW�3URILOH�IURP�
WKH�3RZHU7RRO�GLDORJ�

)LJXUH�����VKRZV�WKH�3RZHU�0DQDJHPHQW�3URILOH�GLDORJ��

Figure 4-6 Power Management Profile
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)LJXUH�����VKRZV�WKH�GHWDLOV�GLDORJ�IRU�WKH�/RZ�3RZHU�
VHFWLRQ�RI�WKH�3RZHU�0DQDJHPHQW�3URILOH�GLDORJ��

3RZHU�&RQVHUYDWLRQ�'HOD\V�DQG�&38�
6SHHG�DUH�QRW�VXSSRUWHG�DW�WKLV�WLPH��7KHVH�
IHDWXUHV�ZLOO�EH�VXSSRUWHG�LQ�IXWXUH�UHOHDVHV�
RI�WKH�3RZHU7RRO�VRIWZDUH��&RQWDFW�\RXU�
DXWKRUL]HG�5',�UHSUHVHQWDWLYH�IRU�FXUUHQW�
XSGDWHV�DQG�UHODWHG�SURGXFW�LQIRUPDWLRQ�

7KH�3RZHU7RRO�&RQILJXUDWLRQ�)LOH�

7KH�IROORZLQJ�VKRZV�WKH�FRQWHQWV�RI�WKH�3RZHU�
0DQDJHPHQW�&RQILJXUDWLRQ�ILOH�GLVWULEXWHG�RQ�WKH�5',�
6RIWZDUH�&'��

Figure 4-7 Low Battery Profile Definition

Note:
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&DXWLRQ��5',�GRHV�QRW�UHFRPPHQG�
PRGLI\LQJ�RU�FKDQJLQJ�WKH�3RZHU7RRO�
&RQILJXUDWLRQ�ILOH��0RGLI\LQJ�WKLV�ILOH�FDQ�
VHULRXVO\�GHJUDGH�ZRUNVWDWLRQ�SHUIRUPDQFH�

Table 4-1 Power Management Configuration File
# SCCS ID “@(#)pm.cf 1.12 -- MODIFIED 12 Apr 1995 11:45:05”
# Configuration file for the RDI 'pmd' (Power Management Daemon)
# and Powertool GUI interface. 
#
#   Legend:1 = ON/ENABLED, 0 = OFF/DISABLED
#
# Battery Operation Mode Settings
#
# Disk        SCrn    Idle
# MHZ Timer Doze  Suspend  Blank   Loop
#
E_DEF 100 3 5 10 3 1
M_DEF 180 5 10 30 5 1
P_DEF 200 10 30 60 10 0
C_DEF XXX X X XX X X
LC_DEF XXX X X XX X X
#
# = System Control 
#
# - Low Power Audible Warning
#
AUDIO 1
#
# - Screen Blank Utility
#
SCREEN_BLANK 1
#
# - Power Switch Action 
# - Exhausted Battery Action (uses same button action)
#   Valid are POWER_DOWN, SCREEN_BLANK and SUSPEND
#   for BUTTON_ACTION and LID_ACTION
#

BUTTON_ACTIONPOWER_DOWN
#
# - Lid Close Action
#
LID_ACTIONPOWER_DOWN
#
# - Volume to play the audible file at (0 to 120):
#
VOLUME 80
#
# - Delay between Audible Warnings
#
AUDIBLE_TIMER5
#
# - File to use for audible warning
#
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7KH�%87721B$&7,21��/,'B$&7,21��DQG�
6863(1'�IXQFWLRQV�DUH�QRW�VXSSRUWHG�LQ�
WKLV�UHOHDVH�RI�WKH�3UHFLVLRQ%RRN��&RQWDFW�
\RXU�DXWKRUL]HG�3UHFLVLRQ%RRN�
UHSUHVHQWDWLYH�IRU�PRUH�LQIRUPDWLRQ�

SOUNDFILE/etc/pm/sound/male.au
#
# - Action Definitions
#
SUSPEND /usr/openwin/bin/rdi-suspend
POWER_DOWN /etc/pm/power-off
#
# = Power Management Profile
#
# - AC Power Conservation Measures
#
POWER_CONSERVATION 0
#
# - AC Power Conservation Parameters
#
AC_OP 200 10 30 60 10 0
AC_SAVE_OP 140 10 30 60 10 0
#
# - Battery Operation
#   Choices: E- Economy, M - Moderate, P - Performance, C - Customized
#
BATTERY_OPERATION P
LOW_BATTERY_OPERATION E
#
# --- Noconfigurable Parameters ---
#

# The remaining options below can not be set via the PowerTool
# and must be changed by hand.  CAUTION:  These settings are
# not recommended to be changed.
#
# Battery levels in percentage (%):
#       Warning Shutdown
#
BLEVELS 15 5
#
# Intervals to sample available battery power
#
#       Normal  Warning
BATTERY_TIMER 15 5
#
# When power gets into the Low Battery Interval execute:
#
WARN_ACTION/usr/openwin/bin/powertool -iconic

Table 4-1 Power Management Configuration File

Note:

PrecisionBook_HW_Ref.book : PB_HW_Ref_chp4.fm  Page 13  Thursday, July 9, 1998  5:17 PM



���� 5',�+DUGZDUH�5HIHUHQFH�*XLGH�

6LQFH�WKH�&38�VSHHG�VHWWLQJ�IXQFWLRQ�LV�QRW�
VXSSRUWHG�LQ�WKLV�UHOHDVH��WKH�&38�VSHHG�
VSHFLILHG�LQ�WKH�%DWWHU�2SHUDWLRQ�0RGH�
VHWWLQJ�DQG�$&�3RZHU�&RQVHUYDWLRQ�
SDUDPHWHUV�LV�QRW�DSSOLFDEOH�WR�WKH�
3UHFLVLRQ%RRN�

Note:
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3UHFLVLRQ%RRN�
6SHFLILFDWLRQV

2SHUDWLQJ�6\VWHP� +3�8;��������RU�EHWWHU��&'(�
26)�0RWLI��;���:LQGRZ�6\VWHP�

1HWZRUN�VXSSRUW 1&6��1)6��%HUNOH\�����

3RZHU�PDQDJHPHQW� 3RZHU7RROV�VXSSRUWLQJ�PXOWLSOH�
SRZHU�PRGHV�DQG�EDWWHU\�
PDQDJHPHQW

/&'�EODQNLQJ

*UDSKLFV�VKXWGRZQ�DQG�
ORZ�SRZHU�PRGH

+DUG�GLVN�VSLQ�GRZQ

,GOH�ORRS�RSWLPL]DWLRQ

8VHU�GHILQDEOH�SRZHU�
PDQDJHPHQW�SURILOHV

3URFHVVRU 3$�����/&�#�����RU�����0+]

3HUIRUPDQFH ��� 0+]

�����63(&LQW��

�����63(&I3��

����0+]

�����63(&LQW��

�����63(&IS��

0HPRU\ O�������6HULHV

���WR�����0%�'5$0�ZLWK�(&&�
0HPRU\�H[SDQVLRQ�XVLQJ�
GDXJKWHU�ERDUGV��XVHU�
LQVWDOODEOH�

$
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&DFKH O�������6HULHV

���.%�GDWD����.%�LQVWUXFWLRQ�
RQ�FKLS

��0%�RSWLRQDO�VHFRQGDU\�FDFKH

0HGLD ([WHUQDO�)ORSS\�'ULYH
�2SWLRQDO��

����LQFK
�����0%�FDSDFLW\
DXWR�VHQVLQJ�����SLQ�FRQQHFWRU

+DUG�'LVN�'ULYH�

6&6,�,,���*%�IRUPDWWHG����PV�
DYHUDJH�VHHN�WLPH��2SWLRQDO����RU�
��GULYH�FRQILJXUDWLRQ���� *%�
WRWDO�FDSDFLW\�

3&0&,$�

2QH�RU�WZR�7\SH�,�DQG�RU�
7\SH ,,��2QH�7\SH�,,,

*UDSKLFV +3 9,68$/,=(�(*

ZLWK���0%�IUDPH�EXIIHU�PHPRU\�
�VXSSRUWV�����[�����H[WHUQDO�
PRQLWRUV�

'LVSOD\ ����

;*$������[�����DFWLYH�PDWUL[�
/&'

3DOHWWH

&RORUV

*UD\�6FDOH

���0

���

3L[HO�DVSHFW�UDWLR ���

6FUHHQ�DVSHFW�UDWLR ���

'RW�SLWFK ����PP

'RWV�SHU�LQFK ����
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3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH� $��

6S
HF

LI
LF
DW

LR
Q
V

'LVSOD\�KHLJKW �����LQ������PP�

'LVSOD\�ZLGWK ������LQ������PP�

'LVSOD\�'LDJRQDO �����LQ������PP�

'LVSOD\ ����

;*$������[�����DFWLYH�PDWUL[�
/&'

3DOHWWH

&RORUV

*UD\�6FDOH

���0

���

3L[HO�DVSHFW�UDWLR ���

6FUHHQ�DVSHFW�UDWLR ���

'RW�SLWFK ���PP

'RWV�SHU�LQFK ���

'LVSOD\�KHLJKW �����LQ������PP�

'LVSOD\�ZLGWK �����LQ������PP�

'LVSOD\�'LDJRQDO �����LQ������PP�

([WHUQDO�PRQLWRUV 6XSSRUWV����PLOOLRQ�FRORUV�DQG�
UHVROXWLRQV�RI�����[������
����[����������[��������[�����
DQG����[���

.H\ERDUG 36���VWDQGDUG�����IXOO�WUDYHO�
NH\V�����)XQFWLRQ�NH\V

7RXFKSDG 7KUHH�EXWWRQ�LQWHJUDWHG
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$�� 3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH�

,�2�3RUWV (WKHUQHW�����0ESV��WZLVWHG�SDLU�
VWDQGDUG�����%DVH7�	�$8,��SRUW

6&6,�,,�LQWHUIDFH�����SLQ�
FRQQHFWRU

7ZR�56����&�VHULDO�SRUWV

&HQWURQLFV�FRPSDWLEOH�SDUDOOHO�
SRUW

2QH����ELW�DXGLR�SRUW�����N+]��
VWHUHR

,QWHUQDO�VSHDNHU

0LFURSKRQH�LQSXW�MDFN

([WHUQDO�YLGHR��9*$�VW\OH�
���SLQ�' VXE

6HSDUDWH�0RXVH�DQG�.H\ERDUG�
FRQQHFWRUV����SLQ��PLQL�',1�
FRQQHFWRUV��3&�W\SH

&RQWUROV 3RZHU�RQ�RII�VZLWFK

'LVSOD\�EULJKWQHVV��)�����)����
NH\ERDUG�IXQFWLRQ�NH\V�

2WKHU�)HDWXUHV 7LPH�RI�GD\�FORFN�ZLWK��VHSDUDWH�
EDWWHU\�EDFNXS

&DUU\LQJ�FDVH

6LPXOWDQHRXV�GLVSOD\�
FDSDELOLWLHV�ZLWK�FRQQHFWLRQ�WR�
;*$�UHVROXWLRQ�H[WHUQDO�
PRQLWRU�RU�SURMHFWLRQ�SDQHO

6\VWHP�'LPHQVLRQV
+HLJKW
:LGWK
/HQJWK

����LQFKHV�����PP�
������LQFKHV������PP�
������LQFKHV������PP�

9ROXPH
:HLJKW

�����FX��IW���������FX��P�
����SRXQGV������NJ��ZLWKRXW�
EDWWHU\
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3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH� $��

6S
HF

LI
LF
DW

LR
Q
V

(QYLURQPHQWDO�
$OWLWXGH

2SHUDWLQJ�
WHPSHUDWXUH

6WRUDJH�WHPSHUDWXUH

��WR��������IW�����WR������P�

����WR������GHJUHHV�)�
���WR����GHJUHHV�&�
7HPSHUDWXUH�VHQVLWLYH�IDQ�VSHHG

����WR������GHJUHHV�)�
�����WR������GHJUHHV�&��

%DWWHU\�3RZHU�6XSSO\

&KDUJH�OLIH

5HFKDUJH�WLPH

%DWWHU\�ZHLJKW

/LWKLXP�,RQ�EDWWHU\�����9�
QRPLQDO�����ZDWW�KRXU�FDSDFLW\

$SSUR[LPDWHO\���WR���KRXUV
�DSSOLFDWLRQ�GHSHQGHQW�

����KRXUV��V\VWHP�RII

����SRXQGV������NJ�

4XLN&KHFN�VWDWXV�JDXJH�RQ�
EDWWHU\�SDFN

$& $GDSWHU�&KDUJHU

9ROWDJH

)UHTXHQF\

3RZHU�VXSSO\

'&�RXWSXW

/HQJWK

:LGWK

+HLJKW

:HLJKW

$XWRPDWLF�YROWDJH�DQG�
IUHTXHQF\�VHQVLQJ

�������9$&

������+]

���:�FRQWLQXRXV

���9'&�#������$

�����LQ������PP�

�����LQ�����PP�

�����LQ�����PP�

����OEV�������NJ�
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$�� 3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH�

$& $GDSWHU�&KDUJHU

�FRQW·G�

$&�FRUG

'&�FRUG

��WHUPLQDO�8/�&6$�DSSURYHG�
� IW�������P�

��IW������P��&ODVV�,,��8/�������
,(&������(1 �����

5HJXODWRU\�&RPSOLDQFH 6DIHW\

&ODVV�8/�������&6$�&�����
1R� �����789��(1���������&(

� (0&

,7(�)&&�3DUW�����&ODVV�%�

&ODVV�%��&(��(1������&ODVV�%��
(1���������(1����������,(&�
�������,(&��������,(&�������

2SWLRQV ([SDQVLRQ�PHPRU\�GDXJKWHU�
ERDUGV

5HPRYDEOH�GLVN�GULYH�XSJUDGHV

([SDQVLRQ�GRFN

6XSSRUWV�RSWLRQDO�KDUG�GLVNV��
EDWWHU\�SDFNV��LQWHUQDO�IORSS\�
GULYH��&'�520��H[SDQVLRQ�3&,�
EXV�VORW��EDWWHU\�FKDUJH��,�2�SRUW�
UHSOLFDWLRQ

���.�ESV�3&0&,$�)D[�PRGHP�
FDUG�ZLWK�FHOO�SKRQH�VXSSRUW

1\ORQ�FDUU\LQJ�FDVH

$QWLJODUH�VFUHHQ

([WUD�EDWWHU\�SDFN

+DUG�FDUU\LQJ�FDVH

([WUD�PDQXDO�VHW
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3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH� %��

3L
Q
�

$
VV
LJ
Q
P
HQ

WV

&RQQHFWRU�3LQ�
$VVLJQPHQWV

7KLV�DSSHQGL[�GHVFULEHV�WKH�SLQ�DVVLJQPHQWV�IRU�WKH�3UHFLVLRQ%RRN�
FRQQHFWRUV�OLVWHG�LQ�7DEOH�%����7KH�FRQQHFWRUV�DUH�OLVWHG�LQ�WKH�RUGHU�
WKH\�DSSHDU�RQ�WKH�3UHFLVLRQ%RRN��EHJLQQLQJ�ZLWK�WKH�IURQW�PRVW�
DFFHVV�SRUW�RQ�WKH�ULJKW�VLGH�RI�WKH�XQLW�

&DXWLRQ��2QO\�H[WHUQDO�IORSS\�GULYH�RSWLRQV�
VXSSOLHG�E\�5',�VKRXOG�EH�XVHG�ZLWK�WKLV�
FRQQHFWRU��8VH�RI�RWKHU�H[WHUQDO�GHYLFHV�ZLWK�
WKLV�FRQQHFWRU�PD\�FDXVH�HTXLSPHQW�GDPDJH�
DQG�YRLG�\RXU�ZDUUDQW\�

Table B-1 PrecisionBook Connectors

&RQQHFWRU 6HH«
+HDGSKRQHV�FRQQHFWRU 3DJH�%��

$XGLR�/LQH�,Q�FRQQHFWRU 3DJH�%��

$XGLR�/LQH�2XW�FRQQHFWRU 3DJH�%��

0LFURSKRQH�FRQQHFWRU 3DJH�%��

([WHUQDO�IORSS\�GLVN�FRQQHFWRU�
�

3DJH�%��

6&6,�FRQQHFWRU 3DJH�%��

.H\ERDUG�FRQQHFWRU� 3DJH�%��

0RXVH�FRQQHFWRU 3DJH�%��

'&�LQSXW�FRQQHFWRU 3DJH�%���

'RFNLQJ�FRQQHFWRU 3DJH�%���

([WHUQDO�PRQLWRU�FRQQHFWRU 3DJH�%���

(WKHUQHW�WZLVWHG�SDLU�FRQQHFWRU 3DJH�%���

'XDO�VHULDO�SDUDOOHO�$8,�FRQQHFWRU� 3DJH�%���

6HULDO�SRUW���FRQQHFWRU� 3DJH�%���

6HULDO�SRUW���FRQQHFWRU� 3DJH�%���

3DUDOOHO�SRUW�FRQQHFWRU 3DJH�%���

$8,�FRQQHFWRU 3DJH�%���

%
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%�� 3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH�

+HDGSKRQHV�&RQQHFWRU�

7KH�KHDGSKRQHV�FRQQHFWRU�LV�D�VWDQGDUG�IHPDOH������LQ��
DXGLR�PLQLDWXUH�MDFN��7DEOH�%���OLVWV�WKH�SLQ�
DVVLJQPHQWV�IRU�WKLV�FRQQHFWRU��)RU�LOOXVWUDWLRQ�
SXUSRVHV��)LJXUH�%���VKRZV�WKH����µ�PDOH�FRQQHFWRU���

)LJXUH�%���+HDGSKRQHV�0DWLQJ�&RQQHFWRU

Table B-2 Headphones 
Connector Pin Assignments

3LQ 6LJQDO

7LS /()7�&+$11(/

5LQJ 5,*+7�&+$11(/

6KLHOG *1'

7LS

5LQJ

6KLHOG
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$XGLR�/LQH�,Q�&RQQHFWRU�

7KH�DXGLR�OLQH�LQ�FRQQHFWRU�LV�D�VWDQGDUG�IHPDOH������LQ��
DXGLR�PLQLDWXUH�MDFN��7DEOH�%���OLVWV�WKH�SLQ�
DVVLJQPHQWV�IRU�WKLV�FRQQHFWRU��)RU�LOOXVWUDWLRQ�
SXUSRVHV��)LJXUH�%���VKRZV�WKH����µ�PDOH�FRQQHFWRU���

)LJXUH�%���$XGLR�/LQH�,Q�0DWLQJ�&RQQHFWRU

Table B-3 Audio Line In 
Connector Pin Assignments

3LQ 6LJQDO

7LS /()7�&+$11(/

5LQJ 5,*+7�&+$11(/

6KLHOG *1'

7LS

5LQJ

6KLHOG
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%�� 3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH�

$XGLR�/LQH�2XW�&RQQHFWRU�

7KH�DXGLR�OLQH�RXW�FRQQHFWRU�LV�D�VWDQGDUG�IHPDOH��
����LQ��DXGLR�PLQLDWXUH�MDFN��7DEOH�%���OLVWV�WKH�SLQ�
DVVLJQPHQWV�IRU�WKLV�FRQQHFWRU��)RU�LOOXVWUDWLRQ�
SXUSRVHV��)LJXUH�%���VKRZV�WKH����µ�PDOH�FRQQHFWRU���

)LJXUH�%���$XGLR�/LQH�2XW�0DWLQJ�&RQQHFWRU

Table B-4 Audio Line Out 
Connector Pin Assignments

3LQ 6LJQDO

7LS /()7�&+$11(/

5LQJ 5,*+7�&+$11(/

6KLHOG *1'

7LS

5LQJ

6KLHOG
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0LFURSKRQH�&RQQHFWRU�

7KH�PLFURSKRQH�FRQQHFWRU�LV�D�VWDQGDUG�IHPDOH������LQ��
DXGLR�PLQLDWXUH�MDFN��7DEOH�%���OLVWV�WKH�SLQ�
DVVLJQPHQWV�IRU�WKLV�FRQQHFWRU��)RU�LOOXVWUDWLRQ�
SXUSRVHV��)LJXUH�%���VKRZV�WKH����µ�PDOH�FRQQHFWRU���

)LJXUH�%���0LFURSKRQH�0DWLQJ�&RQQHFWRU

Table B-5 Microphone 
Connector Pin Assignments

3LQ 6LJQDO

7LS 0212

5LQJ $&7,9(�6833/<

6KLHOG *1'

7LS

5LQJ

6KLHOG
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%�� 3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH�

([WHUQDO�)ORSS\�'ULYH�&RQQHFWRU�

7KH�IORSS\�GULYH�FRQQHFWRU�LV�D�PDOH�����SLQ��VLQJOH�URZ��
SRODUL]HG�FRQQHFWRU��7DEOH�%���OLVWV�WKH�SLQ�DVVLJQPHQWV�
IRU�WKLV�FRQQHFWRU��)LJXUH�%���VKRZV�WKLV�FRQQHFWRU��

)LJXUH�%����([WHUQDO�)ORSS\�'ULYH�&RQQHFWRU

Table B-6 External Floppy
Connector Pin Assignments

3LQ 6LJQDO

� )'B+'B6(/B/

� )'B5'B'$7B/

� *1'

� )'B:5B3527B/

� *1'

� )'B75.�B/

� )'B:5B*$7(B/

� )'B:5B'$7B/

� )'B67(3B/

�� )'B',5B/

�� )'B'6.B&+1*B/

�� ��9

�� ��9

�� )'B'59�B6(/B/

�� )'B,1'(;B/

���
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WV

6&6,�,,�&RQQHFWRU�

7KH�6&6,���FRQQHFWRU�LV�D�IHPDOH�����SLQ�GRX�
EOH�URZ�SRODUL]HG�FRQQHFWRU��7DEOH�%���OLVWV�WKH�
SLQ�DVVLJQPHQWV�IRU�WKLV�FRQQHFWRU��)LJXUH�%���
VKRZV�WKLV�FRQQHFWRU�

)LJXUH�%����6&6,�,,�&RQQHFWRU

Table B-7. SCSI-2 Connector Pin Assignments

Pin Signal Pin Signal

������ *URXQG �� *URXQG

�� *URXQG �� *URXQG

�� 1& �� 7503:5

�� *URXQG �� *URXQG

������� *URXQG �� *URXQG

�� 6'�� �� $71���$WWHQWLRQ��

�� 6'�� �� *URXQG

�� 6'�� �� %6<���%XV\��

�� 6'�� �� $&.���$FNQRZOHGJH��

�� 6'�� �� 567���5HVHW��

�� 6'�� �� 06*���0HVVDJH��

�� 6'�� �� 6(/���6HOHFW��

�� 6'�� �� &'���&RPPDQG�'DWD��

�� 6'3���6&6,�3DU�
LW\�

�� 5(4���5HTXHVW��

�� *URXQG �� ,2��,QSXW�2XWSXW�'LUHFWLRQ��

���

����
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%�� 3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH�

.H\ERDUG�&RQQHFWRU�

7KH�NH\ERDUG�FRQQHFWRU�LV�D�IHPDOH����SLQ�PLQLDWXUH�
�',1����36���FRQQHFWRU��7DEOH�%���OLVWV�WKH�SLQ�
DVVLJQPHQWV�IRU�WKLV�FRQQHFWRU��)LJXUH�%���VKRZV�WKLV�
FRQQHFWRU��

)LJXUH�%����.H\ERDUG�&RQQHFWRU

Table B-8 Keyboard
Connector Pin Assignments

3LQ 6LJQDO

� .H\ERDUG�'DWD

� 1RW�8VHG

� *1'

� ��9

� .H\ERDUG�&ORFN

� 1RW�8VHG

��

�

��

�
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0RXVH�&RQQHFWRU�

7KH�PRXVH�FRQQHFWRU�LV�D�IHPDOH����SLQ�PLQLDWXUH��',1�
���36���FRQQHFWRU��7DEOH�%���OLVWV�WKH�SLQ�DVVLJQPHQWV�
IRU�WKLV�FRQQHFWRU��)LJXUH�%���VKRZV�WKLV�FRQQHFWRU��

)LJXUH�%����0RXVH�&RQQHFWRU

Table B-9 Mouse
Connector Pin Assignments

3LQ 6LJQDO

� 0RXVH�'DWD

� 1RW�8VHG

� *1'

� ��9

� 0RXVH�&ORFN

� 1RW�8VHG

��

�

��

�
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%��� 3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH�

'&�,QSXW�&RQQHFWRU�

7KH�'&�LQSXW�FRQQHFWRU�SURYLGHV�'&�SRZHU�WR�WKH�XQLW��
)LJXUH�%���VKRZV�WKLV�FRQQHFWRU��

)LJXUH�%���'&�,QSXW�&RQQHFWRU
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'RFNLQJ�&RQQHFWRU�

7KH�3UHFLVLRQ%RRN�GRFNLQJ�FRQQHFWRU�XVHV�D�
SURSULHWDU\�����SLQ�FRQQHFWRU�WR�HQDEOH�GRFNLQJ�
IXQFWLRQDOLW\��)RU�PRUH�LQIRUPDWLRQ�RQ�XVLQJ�WKLV�
FRQQHFWRU��FRQWDFW�5',�&XVWRPHU�6XSSRUW��)LJXUH�%����
VKRZV�WKLV�FRQQHFWRU�

)LJXUH�%����'RFNLQJ�&RQQHFWRU
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%��� 3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH�

([WHUQDO�0RQLWRU�&RQQHFWRU�

7KH�H[WHUQDO�PRQLWRU�FRQQHFWRU�LV�D�IHPDOH�����SLQ�
VWDQGDUG�9*$�FRQQHFWRU��7DEOH�%����OLVWV�WKH�SLQ�
DVVLJQPHQWV�IRU�WKLV�FRQQHFWRU��)LJXUH�%����VKRZV�WKLV�
FRQQHFWRU��

)LJXUH�%�����([WHUQDO�0RQLWRU�&RQQHFWRU

Table B-10 External Monitor
Connector Pin Assignments

3LQ 6LJQDO 3LQ 6LJQDO

� 5HG � 1RW�8VHG

� *UHHQ �� 'LJLWDO�*1'

� %OXH �� 1RW�8VHG

� 1RW�8VHG �� 1RW�8VHG

� 'LJLWDO�*1' �� +6<1&

� $QDORJ�*1' �� 96<1&

� $QDORJ�*1' �� 1RW�8VHG

� $QDORJ�*1'

�

�� ��

�
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3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH� %���
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$
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Q
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WV

(WKHUQHW�7ZLVWHG�3DLU�&RQQHFWRU�

7KH�(WKHUQHW�WZLVWHG�SDLU�FRQQHFWRU�LV�D�IHPDOH����SLQ�
PLQLDWXUH�5-����WHOHSKRQH�MDFN��7DEOH�%����OLVWV�WKH�SLQ�
DVVLJQPHQWV�IRU�WKLV�FRQQHFWRU��)LJXUH�%����VKRZV�WKLV�
FRQQHFWRU��

)LJXUH�%�����(WKHUQHW�7ZLVWHG�3DLU�&RQQHFWRU

Table B-11 Ethernet Twisted-Pair
Connector Pin Assignments

3LQ 6LJQDO

� 7;'�

� 7;'²

� 5;'�

� 1RW�8VHG

� 1RW�8VHG

� 5;'²

� 1RW�8VHG

� 1RW�8VHG

18
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%��� 3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH�

'XDO�6HULDO��3DUDOOHO��DQG�$8,�&RQQHFWRU�

7KH�GXDO�VHULDO��SDUDOOHO��DQG�$8,�FRQQHFWRU�RQ�WKH�
3UHFLVLRQ%RRN�EDFN�SDQHO�LV�D�IHPDOH�����SLQ�GRXEOH�URZ�
SRODUL]HG�FRQQHFWRU��7DEOH�%����OLVWV�WKH�SLQ�
DVVLJQPHQWV�DQG�)LJXUH�%����VKRZV�WKLV�FRQQHFWRU��

7ZR�DVWHULVNV��

��LQGLFDWH�WZLVWHG�SDLU�
ZLULQJ�

Table B-12 Dual Serial/Parallel
Connector Pin Assignments

3LQ 6LJQDO 3LQ 6LJQDO 3LQ 6LJQDO

� *1' �� %3$5'� �� %6(5�5;'

� *1' �� %3$56/&7 �� %6(5�5�

� %3$5$)'� �� *1' �� %6(5�576�

� %3$5$'� �� *1' �� %6(5�'65�

� %3$5$(55� �� %6(5�'75� �� %6(5�&76�

� %3$5$'� �� %6(5�7;' �� *1'

� %3$5,1,7� �� %6(5�'&'� �� *1'

� %3$5'� �� %6(5�5;' �� $8,5

� %3$56/,1� �� %6(5�5� �� $8,&�



�� %3$5'� �� %6(5�576� �� $8,5�



�� %3$567%� �� %6(5�'65� �� $8,&�

�� %3$5'� �� %6(5�&76� �� *1'

�� %3$5$&.� �� *1' �� ���9�

�� %3$5'� �� *1' �� $8,7

�� %3$5%86< �� %6(5�'75� �� ���9

�� %3$5'� �� %6(5�7;' �� $8,7��



�� %3$53( �� %6(5�'&'�

Note:
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)LJXUH�%�����'XDO�6HULDO�3DUDOOHO�&RQQHFWRU
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%��� 3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH�

6HULDO�3RUW���&RQQHFWRU�

7KH�VHULDO�SRUW���FRQQHFWRU�RQ�WKH�,�2�EUHDN�RXW�FDEOH�LV�
D�IHPDOH����SLQ��'%���FRQQHFWRU��7DEOH�%����OLVWV�WKH�SLQ�
DVVLJQPHQWV�IRU�WKLV�FRQQHFWRU��)LJXUH�%����VKRZV�WKLV�
FRQQHFWRU��

)LJXUH�%����6HULDO�3RUW���&RQQHFWRU

Table B-13 Serial Port-1
Connector Pin Assignments

3LQ 6LJQDO

� '&'�

� 5;'

� 7;'

� '75�

� *1'

� '65�

� 576�

� &76�

� 5�

�

� �

�
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6HULDO�3RUW���&RQQHFWRU�

7KH�VHULDO�SRUW���FRQQHFWRU�RQ�WKH�,�2�EUHDN�RXW�FDEOH�LV�
D�IHPDOH����SLQ��'%���FRQQHFWRU��7DEOH�%����OLVWV�WKH�SLQ�
DVVLJQPHQWV�IRU�WKLV�FRQQHFWRU��)LJXUH�%����VKRZV�WKLV�
FRQQHFWRU��

)LJXUH�%����6HULDO�3RUW���&RQQHFWRU

Table B-14 Serial Port-2
Connector Pin Assignments

3LQ 6LJQDO

� %6(5�'&'�

� %6(5�5;'

� %6(5�7;'

� %6(5�'75�

� *1'

� %6(5�'65�

� %6(5�576�

� %6(5�&76�

� %6(5�5�

�

� �

�
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%��� 3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH�

3DUDOOHO�3RUW�&RQQHFWRU�

7KH�SDUDOOHO�SRUW�FRQQHFWRU�RQ�WKH�,�2�EUHDN�RXW�FDEOH�LV�
D�&HQWURQLFV�FRPSDWLEOH��IHPDOH����SLQ��'%����
FRQQHFWRU��7DEOH�%����OLVWV�WKH�SLQ�DVVLJQPHQWV�IRU�WKLV�
FRQQHFWRU��)LJXUH�%����VKRZV�WKLV�FRQQHFWRU��

)LJXUH�%����3DUDOOHO�3RUW�&RQQHFWRU

Table B-15 Parallel Port 
Connector Pin Assignments

3LQ 6LJQDO 3LQ 6LJQDO

� 67%� �� $&.�

� '� �� %86<

� '� �� 3(

� '� �� 6/&7

� '� �� $)'�

� '� �� (55�

� '� �� ,1,7�

� '� �� 6/,1�

� '� ����� *1'

��

� ��

��
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$8,�&RQQHFWRU�

7KH�$8,�FRQQHFWRU�RQ�WKH�,�2�EUHDN�RXW�FDEOH�LV�
D�IHPDOH�����SLQ��'%�����FRQQHFWRU��7DEOH�%����
OLVWV�WKH�SLQ�DVVLJQPHQWV�IRU�WKLV�FRQQHFWRU��)LJ�
XUH�%����VKRZV�WKLV�FRQQHFWRU��

)LJXUH�%����$8,�&RQQHFWRU

Table B-16. AUI Connector 
Pin Assignments

Pin Signal
� *1'

� $8,&

� $8,7

� *1'

� $8,5

� *1'

� 1&

� *1'

� $8,&�

�� $8,7�

�� *1'

�� $8,5�

�� ���9

�� *1'

�� 1&

��

� �

�
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3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH� &��
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([WHUQDO�0RQLWRU�0DWUL[�

7KH�3UHFLVLRQ%RRN�LV�GHOLYHUHG�ZLWK�HLWKHU�D����� [ ����SL[HO�
UHVROXWLRQ������LQFK�RU������LQFK�/LTXLG�&U\VWDO�'LVSOD\��/&'���,W�
DOVR�KDV�WKH�RSWLRQ�WR�GULYH�H[WHUQDO�PRQLWRUV��,Q�VRPH�
FRPELQDWLRQV��WKH�3UHFLVLRQ%RRN�FDQ�GULYH�ERWK�WKH�/&'�DQG�DQ�
H[WHUQDO�PRQLWRU�VLPXOWDQHRXVO\��7KLV�OLVW�FKDUWV�WKH�YDULRXV�
FRPELQDWLRQV�DQG�PRQLWRU�W\SH�VHOHFWLRQV�QHHGHG�WR�DFWLYDWH�WKHP��

3UHFLVLRQ%RRN�/&'�5HVROXWLRQ ([WHUQDO�
0RQLWRU�
5HVROXWLRQ

LCD Only Operation External Monitor Only 
Operation

1024x768 62Hz (256K Colors)

7KH�5',�/&'�GLVSOD\�PRGH�PXVW�EH�

GLVDEOHG�WR�XVH�D�7\SH���PRQLWRU�IRU�

H[WHUQDO�GLVSOD\�

Type 1
1280x1024 75Hz

Type 2
1280x1024 75Hz
(Double buffered)

Type 3
1280x1024 75Hz
Greyscale

Type 4
1280x1024 75Hz
(Double buffered, Greyscale)

Type 5
1024x768 75Hz

Type 6
800x600 75Hz

Type 7
640x480 75Hz

Type 8
1600x1200 75Hz

Note:

&
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&�� 3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH�

6LPXOWDQHRXV�GLVSOD\�LV�VXSSRUWHG�LQ�
����[����PRGH�IRU�3UR[LPD�/&'�SURMHFWLRQ�
SDQHOV�DQG�SURMHFWRUV��

&KDQJLQJ�5HVROXWLRQV�

&KDQJLQJ�WKH�GLVSOD\�UHVROXWLRQ�FDQ�RQO\�EH�GRQH�GXULQJ�
WKH�ERRW�VHTXHQFH��HLWKHU�GXULQJ�VWDUW�XS�RU�UHERRWLQJ�
VSHFLILFDOO\�WR�FKDQJH�WKH�UHVROXWLRQ�

Type 9
1600x1200 75Hz
(Greyscale)

Type 10
1200x1600 75Hz

Type 11
1200x1600 75Hz
(Greyscale)

Type 12
1280x1024 72Hz

Type 13
1280x1024 72Hz
(Double buffered)

Type 14
640x480 60Hz

Type 15
-user defined-

6LPXOWDQHRXV�2SHUDWLRQ

1024x768 62Hz (256K Colors)

Type 5

1024x768 62Hz

3UHFLVLRQ%RRN�/&'�5HVROXWLRQ ([WHUQDO�
0RQLWRU�
5HVROXWLRQ

Note:
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�� (QWHU�WKH�FRPPDQG�LQWHUSUHWHU�PRGH�E\�SUHVVLQJ�
DQ\�FKDUDFWHU�ZKHQ�WKH�IROORZLQJ�V\VWHP�PHVVDJH�
DSSHDUV��

7KH�ZRUNVWDWLRQ�ZLOO�QRZ�EH�LQ�+3�ERRW�3520�
PRGH��<RX�FDQ�QRZ�H[HFXWH�3520�FRPPDQGV�

�� (QWHU�WKH�FRQILJXUDWLRQ�PHQX�DQG�XVH�WKH�
02QLWRU�FRPPDQG�WR�VHW�WKH�PRQLWRU�UHVR�
OXWLRQ�

²RU²

�� 3UHVV�7DE�ZKHQ�\RX�VHH�WKH�IROORZLQJ�V\V�
WHP�PHVVDJH�

<RX�FDQ�XVH�WKH�3520�FRPPDQGV�
FRQILJXUH�PRQLWRU��UGL�OFG��UGL�H[WHUQDO��
WR�FKDQJH�PRQLWRU�UHVROXWLRQV��7KH�3520�
DOVR�FRQWDLQV�XVHIXO�PHQXV�DQG�KHOS�
LQIRUPDWLRQ�WR�JXLGH�\RX�ZKLOH�XVLQJ�WKHVH�
FRPPDQGV�

Processor is booting from first available device.

To discontinue, press any key within 10 seconds.

To select a new graphics monitor type, press the [TAB] key now. 
Otherwise, EXIT by entering any other key. The system will time out 
in 15 seconds...

Note:
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3UHFLVLRQ%RRN
)D[�PRGHP�,QIRUPDWLRQ

7KLV�GRFXPHQW�OLVWV�WKH�$7�FRPPDQGV��6�UHJLVWHUV��DQG�UH�
VSRQVHV�VXSSRUWHG�E\�WKH�3UHFLVLRQ%RRN·V�3&0&,$�)$;�
PRGHP�

$7�&RPPDQGV

7DEOH�(���VKRZV�WKH�$7�FRPPDQGV�VXSSRUWHG�
E\�WKH�3UHFLVLRQ%RRN�)$;�PRGHP��

'HIDXOW�VHWWLQJV�DUH�VKRZQ�LQ�EROG�

7DEOH�(����$7�&RPPDQGV
Command Explanation
$ $QVZHU�&RPPDQG��7KLV�FRPPDQG�FDXVHV�WKH�PRGHP�WR�DWWHPSW�

WR�DQVZHU�DQ�LQFRPLQJ�FDOO��7KH�PRGHP�ZLOO�PDNH�LWV�DWWHPSW�

UHJDUGOHVV�RI�ZKHWKHU�WKH�PRGHP�LV�LQ�DXWR�DQVZHU�PRGH�RU�QRW��

7KLV�FRPPDQG�VKRXOG�EH�LVVXHG�DIWHU�WKH�5,1*�UHVXOW�FRGH�LV�

VHHQ��ZKHQ�DQRWKHU�PRGHP�LV�DWWHPSWLQJ�WR�FRQQHFW��

$� 5H�H[HFXWHV�WKH�SUHYLRXV�FRPPDQG�OLQH��7KLV�FRPPDQG�LV�127�

SUHFHGHG�E\�$7�RU�IROORZHG�E\��(QWHU!�

%Q &&,77�%HOO�6HWWLQJ��7KLV�FRPPDQG�VHOHFWV�HLWKHU�WKH�&&,77�

VWDQGDUG�RU�WKH�%HOO�VWDQGDUG�IRU�����DQG������ESV�FRPPXQLFD�

WLRQV�

%� &&,77�9����IRU�����ESV��&&,77�9����IRU����ESV�

%� %(//����$�)25�����%36��%(//�����)25����%36�

&� &DUULHU�&RQWURO�&RPPDQG��7KLV�FRPPDQG�LV�LQFOXGHG�IRU�FRP�

SDWLELOLW\�RQO\�DQG�SHUIRUPV�QR�IXQFWLRQ�RWKHU�WKDQ�WR�UHWXUQ�DQ�

2.�PHVVDJH�

Note:

'
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'�� 3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH

'Q 'LDO�&RPPDQG��7KLV�FRPPDQG�GLUHFWV�WKH�PRGHP�WR�JR�RII�KRRN��

ZDLW�IRU�D�GLDOWRQH��DQG�GLDO�WKH�QXPEHU�LQGLFDWHG�LQ�WKH�GLDO�

VWULQJ��Q��7KH�GLDO�VWULQJ�PD\�FRQWDLQ�WKH�FKDUDFWHUV�����IRU�

SXOVH�PRGH�GLDOLQJ�RU������$�'��
��DQG���IRU�WRXFK�WRQH�GLDOLQJ��

6SDFHV��K\SKHQV��DQG�SDUHQWKHVHV�FDQ�EH�LQFOXGHG�LQ�WKH�FRP�

PDQG�WR�LPSURYH�UHDGDELOLW\��)RU�H[DPSOH��'����������������DQG�

'�����������DUH�HTXLYDOHQW�

,Q�DGGLWLRQ��WKH�GLDO�VWULQJ�PD\�FRQWDLQ�WKHVH�GLDO�FRPPDQG�

PRGLILHUV�

/ 5HGLDO�WKH�ODVW�YDOLG�WHOHSKRQH�QXPEHU�HQWHUHG�

3 3XOVH�PRGH�GLDOLQJ���6HH�6����

7 �7RXFK�WRQH�GLDOLQJ���6HH�6����

6 Q� 'LDO���RI���VWRUHG�WHOHSKRQH�QXPEHUV��ZKHUH�Q�LV����

������RU�����6HH�	=Q�

: :DLW�IRU�D�GLDOWRQH���6HH�6���

�� 3DXVH�EHIRUH�GLDOLQJ�WKH�GLJLWV�WKDW�IROORZ���6HH�6���

# :DLW�IRU�TXLHW�DQVZHU��:DLW�IRU�RQH�RU�PRUH�ULQJV�

IROORZHG�E\�DW�OHDVW�ILYH�VHFRQGV�RI�VLOHQFH�EHIRUH�

FRQWLQXLQJ�ZLWK�H[HFXWLRQ�RI�WKH�GLDO�VWULQJ��7KLV�LV�

XVHIXO�IRU�WUDQVIHUULQJ�FDOOV�RQ�VRPH�3%;�V\VWHPV�

�� 5HWXUQ�WKH�PRGHP�WR�FRPPDQG�VWDWH��:KHQ�SODFHG�

DW�WKH�HQG�RI�WKH�GLDO�VWULQJ��WKLV�SXWV�WKH�PRGHP�

LQWR�FRPPDQG�PRGH��:KLOH�LQ�FRPPDQG�PRGH��WKH�

PRGHP�ZLOO�QRW�DWWHPSW�WR�FRQQHFW�ZLWK�WKH�UHPRWH�

PRGHP�

,Q�DGGLWLRQ��WKH�GLDO�VWULQJ�PD\�FRQWDLQ�WKHVH�GLDO�FRPPDQG�

PRGLILHUV�

/ 5HGLDO�WKH�ODVW�YDOLG�WHOHSKRQH�QXPEHU�HQWHUHG�

3 3XOVH�PRGH�GLDOLQJ���6HH�6����

7 �7RXFK�WRQH�GLDOLQJ���6HH�6����

6 Q� 'LDO���RI���VWRUHG�WHOHSKRQH�QXPEHUV��ZKHUH�Q�LV����

������RU�����6HH�	=Q�

: :DLW�IRU�D�GLDOWRQH���6HH�6���

�� 3DXVH�EHIRUH�GLDOLQJ�WKH�GLJLWV�WKDW�IROORZ���6HH�6���

# :DLW�IRU�TXLHW�DQVZHU��:DLW�IRU�RQH�RU�PRUH�ULQJV�

IROORZHG�E\�DW�OHDVW�ILYH�VHFRQGV�RI�VLOHQFH�EHIRUH�

FRQWLQXLQJ�ZLWK�H[HFXWLRQ�RI�WKH�GLDO�VWULQJ��7KLV�LV�

XVHIXO�IRU�WUDQVIHUULQJ�FDOOV�RQ�VRPH�3%;�V\VWHPV�

7DEOH�(����$7�&RPPDQGV
Command Explanation
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�� 5HWXUQ�WKH�PRGHP�WR�FRPPDQG�VWDWH��:KHQ�SODFHG�

DW�WKH�HQG�RI�WKH�GLDO�VWULQJ��WKLV�SXWV�WKH�PRGHP�

LQWR�FRPPDQG�PRGH��:KLOH�LQ�FRPPDQG�PRGH��WKH�

PRGHP�ZLOO�QRW�DWWHPSW�WR�FRQQHFW�ZLWK�WKH�UHPRWH�

PRGHP�

,Q�DGGLWLRQ��WKH�GLDO�VWULQJ�PD\�FRQWDLQ�WKHVH�GLDO�FRPPDQG�

PRGLILHUV�

/ 5HGLDO�WKH�ODVW�YDOLG�WHOHSKRQH�QXPEHU�HQWHUHG�

33XOVH�PRGH�GLDOLQJ���6HH�6����

7�7RXFK�WRQH�GLDOLQJ���6HH�6����

6 Q�'LDO���RI���VWRUHG�WHOHSKRQH�QXPEHUV��ZKHUH�Q�

LV����������RU�����6HH�	=Q�

::DLW�IRU�D�GLDOWRQH���6HH�6���

�� 3DXVH�EHIRUH�GLDOLQJ�WKH�GLJLWV�WKDW�IROORZ���6HH�6���

# :DLW�IRU�TXLHW�DQVZHU��:DLW�IRU�RQH�RU�PRUH�ULQJV�

IROORZHG�E\�DW�OHDVW�ILYH�VHFRQGV�RI�VLOHQFH�EHIRUH�

FRQWLQXLQJ�ZLWK�H[HFXWLRQ�RI�WKH�GLDO�VWULQJ��7KLV�LV�

XVHIXO�IRU�WUDQVIHUULQJ�FDOOV�RQ�VRPH�3%;�V\VWHPV�

�� 5HWXUQ�WKH�PRGHP�WR�FRPPDQG�VWDWH��:KHQ�SODFHG�

DW�WKH�HQG�RI�WKH�GLDO�VWULQJ��WKLV�SXWV�WKH�PRGHP�

LQWR�FRPPDQG�PRGH��:KLOH�LQ�FRPPDQG�PRGH��WKH�

PRGHP�ZLOO�QRW�DWWHPSW�WR�FRQQHFW�ZLWK�WKH�UHPRWH�

PRGHP�

5 $FFHSWHG�EXW�FDXVHV�QR�DFWLRQ�

(Q /RFDO�(FKR�6HWWLQJ��7KLV�FRPPDQG�GHWHUPLQHV�

ZKHWKHU�WKH�FRPPDQGV�\RX�W\SH�DUH�HFKRHG�WR�WKH�

VFUHHQ���6HH�6����

(� 'LVDEOH�FRPPDQG�HFKR�

(� (1$%/(�&200$1'�(&+2�

)Q /LQH�&RQQHFWLRQ�6SHHG�6HWWLQJ��7KLV�FRPPDQG�LV�QRW�VXSSRUWHG�

LQ�9����PRGHPV�DQG�DERYH�EXW�UHSRUWV�2.�IRU�FRPSDWLELOLW\��1��

RU��06��DQG�6���PD\�EH�XVHG�WR�IRUFH�D�SDUWLFXODU�FRQQHFW�PRGH�

+Q +DQJ�XS�&RPPDQG�

+� 2Q�KRRN��KDQJ�XS��

+� 2II�KRRN�

7DEOH�(����$7�&RPPDQGV
Command Explanation
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'�� 3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH

,Q ,GHQWLILFDWLRQ�&RPPDQG�

,� 5HSRUWV�SURGXFW�FRGH��H��J���������

,� 5HSRUWV�UHDG�RQO\�PHPRU\��520��FKHFNVXP��7KLV�

QXPEHU�VKRXOG�DOZD\V�UHPDLQ�WKH�VDPH�

,� 5HSRUWV�2.�

,� 5HSRUWV�520�UHYLVLRQ�OHYHO�DQG�PRGHO�

,� 5HSRUWV�PRGHP�LGHQWLILHU�VWULQJ�

,� 5HSRUWV�FRXQWU\�FRGH��H�J������IRU�8�6���

,� 5HSRUWV�GDWD�SXPS�PRGHO�DQG�FRGH�UHYLVLRQ�

,� 5HSRUWV�'$$�FRGH�IRU�H[WHUQDO�'$$��LI�QRW�

LQVWDOOHG��UHSRUWV�����

/Q 6SHDNHU�9ROXPH�6HWWLQJ���6HH�DOVR�UHJLVWHU�6������2Q�3&0&,$�

PRGHPV��WKHUH�PD\�EH�QR�GLVFHUQLEOH�GLIIHUHQFH�EHWZHHQ�VRPH�

YROXPH�OHYHOV�

/� 2II�

/� /RZ�

/� 0HGLXP�

/� +LJK�

0Q 6SHDNHU�&RQWURO�6HWWLQJ��7KLV�FRPPDQG�FRQWUROV�ZKHQ�WKH�

VSHDNHU�ZLOO�EH�RQ�RU�RII���6HH�DOVR�6����

0� $OZD\V�RII�

0� 2Q�GXULQJ�FDOO�HVWDEOLVKPHQW��RII�DIWHU�

UHFHLYLQJ�FDUULHU�

0� $OZD\V�RQ��HYHQ�GXULQJ�GDWD�WUDQVPLVVLRQ�

0� 2Q�EHWZHHQ�GLDOLQJ�DQG�FDUULHU�GHWHFWLRQ�

1Q $XWRPDWLF�/LQH�6SHHG�'HWHFWLRQ�6HWWLQJ���6HH�DOVR�6���DQG�6����

1� $XWRPDWLF�OLQH�VSHHG�GHWHFWLRQ�GLVDEOHG��+DQG�

VKDNLQJ�ZLOO�EH�FRQGXFWHG�DFFRUGLQJ�WR�WKH�FRQ�

WHQWV�RI�6���

1� $XWRPDWLF�OLQH�VSHHG�GHWHFWLRQ�HQDEOHG�

2Q 2Q�OLQH�&RPPDQG��7KLV�FRPPDQG�VZLWFKHV�WKH�PRGHP�IURP�

FRPPDQG�PRGH�WR�RQ�OLQH�PRGH��,I�WKHUH�LV�QR�HVWDEOLVKHG�FRQ�

QHFWLRQ��(5525�LV�UHWXUQHG�

2� *R�EDFN�RQ�OLQH�ZLWKRXW�D�UHWUDLQ�

2� *R�EDFN�RQ�OLQH�DIWHU�LQLWLDWLQJ�D�UHWUDLQ�

3 3XOVH�PRGH�'LDO�6HWWLQJ��7KLV�VHWWLQJ�VSHFLILHV�SXOVH�PRGH�GLDO�

LQJ�IRU�DOO�VXEVHTXHQW�FRQQHFWLRQV���6HH�6����FRQWUDVW�ZLWK�7��

4Q 5HVXOW�&RGH�2Q�2II�6HWWLQJ��7KLV�FRPPDQG�GHWHUPLQHV�ZKHWKHU�

RU�QRW�WKH�PRGHP�UHWXUQV�UHVXOW�FRGHV�VXFK�DV�2.��(5525��RU�

&211(&7���6HH�6����6����9Q��:Q��;Q��

4� 'LVSOD\�UHVXOW�FRGHV�

4� 'R�QRW�GLVSOD\�UHVXOWV�FRGHV�

7DEOH�(����$7�&RPPDQGV
Command Explanation
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6Q " 5HDG�6�UHJLVWHU��7KLV�FRPPDQG�HQDEOHV�\RX�WR�UHDG�WKH�6�UHJLV�

WHU�VSHFLILHG�E\�WKH�QXPEHU�Q��)RU�H[DPSOH��W\SLQJ�$76�"�

�(QWHU!�ZLOO�DOORZ�\RX�WR�YLHZ�WKH�FRQWHQWV�RI�WKH�6��UHJLVWHU�

6Q [ :ULWH�WR�DQ�6�UHJLVWHU��7KLV�FRPPDQG�DOORZ�\RX�WR�FKDQJH�WKH�

FRQWHQWV�RI�DQ�6�UHJLVWHU��)RU�H[DPSOH�$76� ��HQWHU!�ZULWHV�

WKH�YDOXH���WR�WKH�6��UHJLVWHU�

7KH�PRGHP�GRHV�QRW�SHUIRUP�HUURU�

FKHFNLQJ�RQ�YDOXHV�ZULWHHQ�WR�6�UHJLV�

WHUV��,W�ZLOO�DOZD\V�UHWXUQ�WKH�2.�PHV�

VDJH�

�6HH�6�5HJLVWHUV�IRU�GHWDLOV�RQ�WKH�FRQWHQWV�RI�HDFK�6�UHJLVWHU��

7 7RXFK�WRQH�'LDO�6HWWLQJ��7KLV�VHWWLQJ�VSHFLIILHV�WRXFK�WRQH�

GLDOLQJ�IRU�DOO�VXEVHTXHQW�FRQQHFWLRQV���6HH�6����FRQWUDVW�ZLWK�3��

9Q 5HVXOW�&RGH�)RUPDW�6HWWLQJ���6HH�6����6����4Q��:Q��;Q��

9� 1XPHULF�UHVXOW�FRGHV�

9� 9HUERVH�UHVXOW�FRGHV�

:Q &RQQHFWLRQ�0HVVDJH�6HWWLQJ��,I�\RX�FKDQJH�WKH�YDOXH�RI�6����LW�

PD\�RYHUULGH�WKH�:Q�VHWWLQJ���6HH�6����9Q��4Q��

:� 5HSRUWV�'7(�UDWH�RQO\��)RU�H[DPSOH�

&211(&7������

:� 5HSRUWV�'&(�UDWH��HUURU�FRUUHFWLRQ�SHULRG��DQG�

'7(�UDWH��)RU�H[DPSOH�

&$55,(5������

35272&2/��/$30

&211(&7������

:� 5HSRUWV�'&(�UDWH�RQO\��)RU�H[DPSOH�

&211(&7�������

;Q ([WHQGHG�5HVXOW�&RGH�6HWWLQJ��7KLV�FRPPDQG�VHOHFWV�ZKLFK�FDOO�

SURJUHVV�UHVXOW�FRGHV�DUH�UHSRUWHG���6HH�6����6����4Q��9Q��:Q��

DQG��5HVXOW�&RGHV�DQG�0HVVDJHV���

;� 6HQG�EDVLF�FDOO�SURJUHVV�UHVXOW�FRGHV��2.��&21�

1(&7��5,1*��12�&$55,(5��(5525��12�

$16:(5�

;� 6DPH�DV�;��EXW�DOVR�UHSRUW�UDWH�VSHFLILF�&21�

1(&7�PHVVDJHV�

;� 6DPH�DV�;��EXW�DOVR�UHSRUW�12�',$/721(�GHWHF�

WLRQ�

;� 6DPH�DV�;��EXW�DOVR�UHSRUW�%86<�VLJQDO�GHWHFWLRQ�

;� 6HQG�DOO�FDOO�SURJUHVV�PHVVDJHV�

7DEOH�(����$7�&RPPDQGV
Command Explanation
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'�� 3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH

<Q /RQJ�6SDFH�'LVFRQQHFW�6WULQJ��7KLV�FRPPDQG�GHWHUPLQHV�

ZKHWKHU�WKH�PRGHP�KDQJV�XS�ZKHQ�LW�UHFHLYHV�D�ORQJ�VSDFH�VLJ�

QDO��JUHDWHU�WKDQ�����VHFRQGV��IURP�WKH�UHPRWH�PRGHP��,I�

HQDEOHV��WKH�PRGHP�ZLOO�VHQG�D���VHFRQG�VSDFH�VLJQDO�WR�WKH�

UHPRWH�PRGHP�EHIRUH�KDQJLQJ�XS���6HH�6����

<� 'LVDEOH�ORQJ�VSDFH�GLVFRQQHFW�

<� (QDEOH�ORQJ�VSDFH�GLVFRQQHFW�

=Q 0RGHP�5HVHW�5HVWRUH�3URILOH�&RPPDQG�

=� 3HUIRUP�PRGHP�UHVHW�DQG�UHVWRUH�FRQILJXUDWLRQ�

SURILOH��

=� 3HUIRUP�PRGHP�UHVHW�DQG�UHVWRUH�FRQILJXUDWLRQ�

SURILOH��

$7	�&RP�

PDQGV

	&Q

&DUULHU�'HWHFW��&'��6LJQDO�6HWWLQJ���6HH�6����

	&� &'�DOZD\V�RQ�

	&� &'�IROORZV�VWDWH�RI�FDUULHU�

	'Q 'DWD�7HUPLQDO�5HDG\��'75��6LJQDO�6HWWLQJ��7KLV�FRPPDQG�

DIIHFWV�WKH�LQWHUSUHWDWLRQ�RI�WKH�'75�VLJQDO�

:KHQ�WKH�PRGHP�LV�RQOLQH��LW�LJQRUHV�D�

'75�GURS�WKDW�ODVWV�OHVV�WKDQ�WKH�YDOXH�LQ�

6��������VHFRQGV�E\�GHIDXOW�

�6HH�6����

	'� '75�LV�LJQRUHG�

	'� '75�GURS�FDXVHV�WKH�PRGHP�WR�JR�LQWR�FRPPDQG�

PRGH�

	'� $XWR�DQVZHU�LV�LQKLELWHG�DQG�D�'75�GURS�

FDXVHV�WKH�PRGHP�WR�KDQJ�XS�

	'� '75�GURS�FDXVHV�WKH�PRGHP�WR�SHUIRUP�D�VRIW�

UHVHW�

	)Q 5HVWRUH�)DFWRU\�3URILOH�&RPPDQG��7KLV�FRPPDQG�ZLOO�UHVWRUH�

RQH�RI�WKH�WZR�SUHVHW�IDFWRU\�SURILOHV��7KHVH�SURILOHV�HQDEOH�DXWR�

PDWLF�OLQH�VSHHG�GHWHFWLRQ��KDUGZDUH�IORZ�FRQWURO��HUURU�FRUUHF�

WLRQ��DQG�GDWD�FRPSUHVVLRQ��<RX�FDQ�DOVR�GHILQH�DQG�VWRUH�\RXU�

RZQ�VSHFLDOL]HG�SURILOHV���6HH�	:Q��	<Q��DQG�=Q�IRU�GHWDLOV��

	*Q *XDUG�7RQH�6HWWLQJ��7KLV�FRPPDQG�VHWV�WKH�JXDUG�WRQH�IRU�9����

DQG�9���ELV�FRQQHFWLRQV���6HH�6����

	*� 1R�JXDUG�WRQH�

	*� 1R�JXDUG�WRQH�

	*� �����+]�JXDUG�WRQH��8VHG�LQ�WKH�8�.��DQG�VRPH�

RWKHU�&RPPRQZHDOWK�FRXQWULHV�

	-Q 7HOHSKRQH�-DFN�6HWWLQJ��7KH�	-��DQG�	-��FRPPDQGV�DUH�

LQFOXGHG�IRU�FRPSDWLELOLW\�RQO\�DQG�SHUIRUP�QR�IXQFWLRQ�RWKHU�

WKDQ�WR�UHWXUQ�DQ�2.�PHVVDJH�

7DEOH�(����$7�&RPPDQGV
Command Explanation
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	.Q )ORZ�&RQWURO�6HWWLQJ��,I�\RXU�FRPPXQLFDWLRQV�VRIWZDUH�GRHV�QRW�

VXSSRUW�KDUGZDUH�IORZ�FRQWURO��\RX�ZLOO�QHHG�WR�VSHFLI\�	.��RU�

	.���VHH�EHORZ����6HH�6����

	.� 'LVDEOH�IORZ�FRQWURO�

	.� (QDEOH�KDUGZDUH�IORZ�FRQWURO�RQO\�

	.� (QDEOH�VRIWZDUH�IORZ�FRQWURO�RQO\�

	.� (QDEOH�WUDQVSDUHQW�VRIWZDUH�IORZ�FRQWURO�

	.� (QDEOH�ERWK�KDUGZDUH�DQG�VRIWZDUH�IORZ�FRQWURO�

	/ /HDVHG�/LQH�6HWWLQJ��7KH�	/��FRPPDQG�LV�LQFOXGHG�IRU�FRPSDWL�

ELOLW\�RQO\�DQG�SHUIRUPV�QR�IXQFWLRQ�RWKHU�WKDQ�WR�UHWXUQ�DQ�2.�

PHVVDJH��7KLV�PRGHP�GRHV�QRW�VXSSRUW�OHDVHG�OLQH�RSHUDWLRQ�

	0 6HOHFWV�D�GLUHFW�FRQQHFWLRQ��7KLV�FRPPDQG�LV�HTXLYDOHQW�WR�	4��

	3Q 3XOVH�'LDO�0DNH�%UHDN�5DWLR�6HWWLQJ��(QDEOHG�RQ�D�SHU�FRXQWU\�

EDVLV��VHH�6�����,I�HQDEOHG��WKH�GLDO�PDNH�EUHDN�UDWLR�LV�DV�IRO�

ORZV�

	32 ��������GLDO�UDWLR�DW����SXOVHV�SHU�VHFRQG�

	3� ����������GLDO�UDWLR�DW����SXOVHV�SHU�VHFRQG�

	3� ����������GLDO�UDWLR�DW���SXOVHV�SHU�VHFRQG�

	3� ����������GLDO�UDWLR�DW����SXOVHV�SHU�VHFRQG�

	4Q $V\QFKURQRXV�0RGH�6HWWLQJ���6HH�6���DQG�6����

	4� 6HOHFWV�D�GLUHFW�FRQQHFWLRQ�

	4� 5HVHUYHG�

	4� 5HVHUYHG�

	4� 5HVHUYHG�

7DEOH�(����$7�&RPPDQGV
Command Explanation
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'�� 3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH

	4� 6HOHFWV�$XWR6\QF�RSHUDWLRQ��7KH�YDOXH�O��E�LV�ZULW�

WHQ�WR�6���ELWV������DQG����UHVSHFWLYHO\��$XWR6\QF�

RSHUDWLRQ��ZKHQ�XVHG�LQ�FRQMXQFWLRQ�ZLWK�WKH�

+D\HV�6\QFKURQRXV�,QWHUIDFH��+6,��FDSDELOLW\�LQ�

WKH�'7(�SURYLGHV�V\QFKURQRXV�FRPPXQLFDWLRQ�

FDSDELOLW\�IURP�DQ�DV\QFKURQRXV�WHUPLQDO�

6WDUWLQJ�$XWR6\QF��6HW�UHJLVWHUV�6����6����DQG�

6���WR�WKH�GHVLUHG�YDOXHV�EHIRUH�VHOHFWLQJ�$XWR6\QF�

RSHUDWLRQ�ZLWK�	4���$IWHU�WKH�&211(&7�PHVVDJH�

LV�LVVXHG��WKH�PRGHP�ZDLWV�WKH�SHULRG�RI�WLPH�VSHFL�

ILHG�E\�6���EHIRUH�H[DPLQLQJ�'75��,I�'75�LV�RQ��

WKH�PRGHP�HQWHUV�WKH�V\QFKURQRXV�RSHUDWLQJ�VWDWH��

LI�'75�LV�RII��WKH�PRGHP�WHUPLQDWHV�WKH�OLQH�FRQ�

QHFWLRQ�DQG�UHWXUQV�WR�WKH�DV\QFKURQRXV�FRPPDQG�

VWDWH�

6WRSSLQJ�$XWR6\QF��$XWR6\QF�RSHUDWLRQ�LV�

VWRSSHG�XSRQ�ORVV�RI�FDUULHU�RU�WKH�RQ�WR�RII�WUDQVL�

WLRQ�RI�'75��/RVV�RI�FDUULHU�ZLOO�FDXVH�WKH�PRGHP�

WR�UHWXUQ�WR�WKH�DV\QFKURQRXV�FRPPDQG�VWDWH��$Q�

RQ�WR�RII�WUDQVLWLRQ�RI�'75�ZLOO�FDXVH�WKH�PRGHP�

WR�UHWXUQ�WR�WKH�DV\QFKURQRXV�FRPPDQG�VWDWH�DQG�

HLWKHU�QRW�WHUPLQDWH�WKH�OLQH�FRQQHFWLRQ��	'��

DFWLYH��RU�WHUPLQDWH�WKH�OLQH�FRQQHFWLRQ��DQ\�RWKHU�

	'Q�FRPPDQG�DFWLYH��

	4� 6HOHFWV�D�UHOLDEOH�FRQQHFWLRQ��7KH�YDOXH�LQ�

6���ZLOO�GHWHUPLQH�ZKHWKHU�RU�QRW�D�IDLOXUH�

WR�HVWDEOLVK�D�SDUWLFXODU�HUURU�FRUUHFWLRQ�

OLQN�ZLOO�UHVXOW�LQ�WKH�PRGHP�KDQJLQJ�XS�RU�

WU\LQJ�WR�PDNH�DQRWKHU�W\SH�RI�FRQQHFWLRQ��

�6HH�DOVR�?1���?1���?1���DQG�?1���

	4� 6HOHFWV�QRUPDO�FRQQHFWLRQ���(TXLYDOHQW�WR�?1���

	5Q +DUGZDUH�)ORZ�&RQWURO�6HWWLQJ��7KLV�FRPPDQG�VHOHFWV�KRZ�WKH�

PRGHP�FRQWUROV�LWV�&OHDU�WR�6HQG��&76��VLJQDO�LI�KDUGZDUH�IORZ�

FRQWURO�LV�VHOHFWHG���6HH�6����

	6� &76�LV�DOZD\V�RQ�

	6� &76�ZLOO�GURS�RQO\�LI�UHTXLUHG�E\�IORZ�FRQ�

WURO�

	6Q 'DWD�6HW�5HDG\��'65��6LJQDO�6HWWLQJ���6HH�6����

	6� '65�DOZD\V�RQ�

	6� '65�LV�DFWLYH�DIWHU�DQ�DQVZHU�WRQH�KDV�EHHQ�

GHWHFWHG�DQG�LQDFWLYH�DIWHU�WKH�FDUULHU�KDV�EHHQ�

ORVW��9HU\�IHZ�FRPPXQLFDWLRQV�SDFNDJHV�UHTXLUH�

WKLV�VHWWLQJ�

	7Q�� 'LDJQRVWLF�7HVW�&RPPDQGV��7KLV�VHW�RI�FRPPDQGV�SURYLGHV�GLDJ�

QRVWLF�WHVWV�WKDW�FRPSO\�ZLWK�WKH�&&,77�9����UHFRPPHQGDWLRQV��

7DEOH�(����$7�&RPPDQGV
Command Explanation
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$OO�FRQQHFWLRQV�HVWDEOLVKHG�GXULQJ�WHVWLQJ�PXVW�EH�QRUPDO�RU�

GLUHFW�FRQQHFWLRQV���6HH�?1����4���6����6�����

	7��� 7HUPLQDWH�WHVW�LQ�SURJUHVV��*HQHUDOO\�GXULQJ�D�WHVW�

WKH�PRGHP�LV�RQ�OLQH��7KHUHIRUH�WR�LVVXH�WKLV�FRP�

PDQG�\RX�ZLOO�QHHG�WR�W\SH�WKH�HVFDSH�VHTXHQFH�

����DQG�ZDLW�IRU�WKH�2.�PHVVDJH��<RX�FDQ�WKHQ�

W\SH�$7	7���(QWHU!�WR�WHUPLQDWH�WKH�WHVW��$OWHU�

QDWLYHO\��LI�6���LV�QRQ�]HUR��D�WHVW�ZLOO�WHUPLQDWH�

DXWRPDWLFDOO\�DIWHU�WKH�QXPEHU�RI�VHFRQGV�VSHFLILHG�

LQ�6����

	7��� /RFDO�DQDORJ�ORRSEDFN�WHVW��7KLV�WHVW�FKHFNV�WKH�

RSHUDWLRQ�RI��\RXU�PRGHP
V�WUDQVPLWWHU�DQG�

UHFHLYHU�

)RU�H[DPSOH�

��� <RXU�PRGHP�VKRXOG�EH�RQ�KRRN�DQG�LQ�FRPPDQG�

PRGH��7\SH�$7?1���(QWHU!��7KLV�VSHFLILHV�D�QRU�

PDO�FRQQHFWLRQ�

�� 7\SH�$7�6�� ����(QWHU!��7KLV�VSHFLILHV�D�WHVW�

SHULRG�RI����VHFRQGV�

�� 7\SH�$7�	7���(QWHU!��7KLV�LQLWLDWHV�WKH�ORFDO�

DQDORJ�ORRSEDFN�WHVW�

��� 7\SH�D�VLPSOH�FKDUDFWHU�SDWWHUQ��,I�\RXU�PRGHP�LV�

ZRUNLQJ�SURSHUO\��\RX�ZLOO�VHH�WKLV�FKDUDFWHU�SDW�

WHUQ�HFKRHG�WR�WKH�VFUHHQ�

���7KH�WHVW�ZLOO�HQG�DXWRPDWLFDOO\�DIWHU����VHFRQGV�

���5HWXUQ�\RXU�PRGHP�WR�LWV�RULJLQDO�VWDWH�E\�W\S�

LQJ�$7=��(QWHU!�

	7��� 5HVHUYHG�

	7��� /RFDO�GLJLWDO�ORRSEDFN�WHVW��7KLV�WHVW�YHULILHV�WKH�

RSHUDWLRQ�RI�WZR�FRQQHFWHG�PRGHPV�DQG�WKH�SKRQH�

FKDQQHO�

)RU�H[DPSOH�

��� <RXU�PRGHP�VKRXOG�EH�RQ�KRRN�DQG�LQ�FRPPDQG�

PRGH��7\SH�$7?1���(QWHU!��7KLV�VSHFLILHV�D�QRU�

PDO�FRQQHFWLRQ�

��� 7\SH�$7�6�� ����(QWHU!��7KLV�VSHFLILHV�D�WHVW�

SHULRG�RI����VHFRQGV�

��� (VWDEOLVK�D�FRQQHFWLRQ�ZLWK�WKH�UHPRWH�PRGHP�E\�

W\SLQJ�$7'QQQ�QQQQ��(QWHU!��:DLW�IRU�WKH�&21�

1(&7�PHVVDJH��

�� ,VVXH�WKH�HVFDSH�VHTXHQFH�WR�SXW�WKH�PRGHP�EDFN�

LQWR�FRPPDQG�PRGH��W\SH�����ZLWKRXW�SUHVVLQJ�

�(QWHU!���:KHQ�\RX�VHH�WKH�2.�PHVVDJH��\RXU�

PRGHP�LV�LQ�FRPPDQG�PRGH�

�� ,VVXH�WKH�FRPPDQG�$7�	7���(QWHU!��7KLV�LQL�

WLDWHV�WKH�ORFDO�GLJLWDO�ORRSEDFN�WHVW�

7DEOH�(����$7�&RPPDQGV
Command Explanation
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'��� 3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH

��� +DYH�VRPHRQH�DW�WKH�UHPRWH�PRGHP�W\SH�D�VLPSOH�

FKDUDFWHU�SDWWHUQ��7KLV�FKDUDFWHU�SDWWHUQ�WKHQ�

ORRSV�WKURXJK�\RXU�PRGHP�EDFN�WR�WKH�UHPRWH�

PRGHP��(YHU\WKLQJ�LV�ZRUNLQJ�SURSHUO\�LI�WKH�RULJ�

LQDO�FKDUDFWHU�SDWWHUQ�LV�HFKRHG�EDFN�WR�WKH�UHPRWH�

XVHU
V�VFUHHQ�

�� 7KH�WHVW�ZLOO�HQG�DXWRPDWLFDOO\�DIWHU����VHFRQGV�

�� :KHQ�\RXU�WHVWLQJ�LV�FRPSOHWH��KDQJ�XS�WKH�OLQH�

DQG�UHWXUQ�\RXU�PRGHP�WR�LWV�RULJLQDO�VWDWH�E\�W\S�

LQJ�$7+=���(QWHU!�

	7��� $OORZV�ORFDO�PRGHP�WR�DFFHSW�D�UHTXHVW�IURP�WKH�

UHPRWH�PRGHP�IRU�D�UHPRWH�GLJLWDO�ORRSEDFN�WHVW��

�6HH�6����

	7� 3URKLELWV�ORFDO�PRGHP�IURP�DFFHSWLQJ�D�

UHTXHVW�IURP�WKH�UHPRWH�PRGHP�IRU�D�UHPRWH�

GLJLWDO�ORRSEDFN�WHVW���6HH�6����

	7��� 5HPRWH�GLJLWDO�ORRSEDFN�WHVW��7KLV�WHVW�YHULILHV�WKH�

RSHUDWLRQ�RI�WZR�FRQQHFWHG�PRGHPV�DQG�WKH�SKRQH�

FKDQQHO�

)RU�H[DPSOH�

�� <RXU�PRGHP�VKRXOG�EH�RQ�KRRN�DQG�LQ�FRPPDQG�

PRGH��7\SH�$7?1���(QWHU!�

�� 7\SH�$7�6�� ����(QWHU!��7KLV�VSHFLILHV�D�WHVW�

SHULRG�RI����VHFRQGV�

�� (VWDEOLVK�D�FRQQHFWLRQ�ZLWK�WKH�UHPRWH�PRGHP�E\�

W\SLQJ�$7�'QQQ�QQQQ��(QWHU!��:DLW�IRU�WKH�

&211(&7�PHVVDJH�

�� �,VVXH�WKH�HVFDSH�VHTXHQFH�WR�SXW�WKH�PRGHP�EDFN�

LQWR�FRPPDQG�PRGH��W\SH�����ZLWKRXW�SUHVVLQJ�

�(QWHU!���:KHQ�\RX�VHH�WKH�2.�PHVVDJH��\RXU�

PRGHP�LV�LQ�FRPPDQG�PRGH�

��� ,VVXH�WKH�FRPPDQG�$7�	7���(QWHU!��7KLV�LQL�

WLDWHV�WKH�UHPRWH�GLJLWDO�ORRSEDFN�WHVW��1RWH�WKDW�

WKH�UHPRWH�PRGHP�PXVW�VXSSRUW�&&,77�9����DQG�

PXVW�EH�SUHSDUHG�WR�DFFHSW�WKH�UHTXHVW�IRU�WKLV�

WHVW���6HH�	7���

��� 7\SH�D�VLPSOH�FKDUDFWHU�SDWWHUQ�DQG�YHULI\�WKDW�

ZKDW�\RX�W\SH�LV�HFKRHG�FRUUHFWO\�WR�\RXU�VFUHHQ�

��� 7KH�WHVW�ZLOO�HQG�DXWRPDWLFDOO\�DIWHU����VHFRQGV�

���:KHQ�\RXU�WHVWLQJ�LV�FRPSOHWH��KDQJ�XS�WKH�OLQH�

DQG�UHWXUQ�\RXU�PRGHP�WR�LWV�RULJLQDO�VWDWH�E\�W\S�

LQJ�$7+=��(QWHU!�

	7��� 5HPRWH�GLJLWDO�ORRSEDFN�ZLWK�VHOI�WHVW��7KLV�WHVW�

YHULILHV�WKH�RSHUDWLRQ�RI�WZR�FRQQHFWHG�PRGHPV�

DQG�WKH�SKRQH�FKDQQHO��,W�VHQGV�DQ�LQWHUQDO�WHVW�

SDWWHUQ�WKURXJK�WKH�ORRS�DQG�UHWXUQV�D�QXPHULF�

PHVVDJH�WKDW�LQGLFDWHV�WKH�QXPEHU�RI�HUURUV�

7DEOH�(����$7�&RPPDQGV
Command Explanation
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WKDW�ZHUH�FRXQWHG�GXULQJ�WKH�WHVW�SHULRG���6HH�	7���

)RU�H[DPSOH�

�� <RXU�PRGHP�VKRXOG�EH�RQ�KRRN�DQG�LQ�FRPPDQG�

PRGH��7\SH�$7�?1����(QWHU!��

�� 7\SH�$7�6�� ����(QWHU!��7KLV�VSHFLILHV�D�WHVW�

SHULRG�RI����VHFRQGV�

�� (VWDEOLVK�D�FRQQHFWLRQ�ZLWK�WKH�UHPRWH�PRGHP�E\�

W\SLQJ�$7�'QQQ�QQQQ��(QWHU!��:DLW�IRU�WKH�

&211(&7�PHVVDJH�

�� ,VVXH�WKH�HVFDSH�VHTXHQFH�WR�SXW�WKH�PRGHP�EDFN�

LQWR�FRPPDQG�PRGH��W\SH�����ZLWKRXW�SUHVVLQJ�

�(QWHU!���:KHQ�\RX�VHH�WKH�2.�PHVVDJH��\RXU�

PRGHP�LV�LQ�FRPPDQG�PRGH�

��� ,VVXH�WKH�FRPPDQG�$7�	7���(QWHU!��7KLV�LQL�

WLDWHV�WKH�UHPRWH�GLJLWDO�ORRSEDFN�ZLWK�VHOI�WHVW��

1RWH�WKDW�WKH�UHPRWH�PRGHP�PXVW�VXSSRUW�&&,77�

9����DQG�PXVW�EH�SUHSDUHG�WR�DFFHSW�WKH�UHTXHVW�IRU�

WKLV�WHVW���6HH�	7���

��� 7KH�WHVW�ZLOO�HQG�DXWRPDWLFDOO\�DIWHU����VHFRQGV��

7KH�QXPEHU�RI�HUURUV�WKDW�ZHUH�FRXQWHG�DUH�GLV�

SOD\HG�RQ�\RXU�VFUHHQ�DW�WKH�HQG�RI�WKH�WHVW������

PHDQV�WKDW�WKHUH�ZHUH�QR�HUURUV������PHDQV�WKDW�

WKHUH�ZHUH�����RU�PRUH�HUURUV�

��� :KHQ�\RXU�WHVWLQJ�LV�FRPSOHWH��KDQJ�XS�WKH�OLQH�

DQG�UHWXUQ�\RXU�PRGHP�WR�LWV�RULJLQDO�VWDWH�E\�W\S�

LQJ�$7+=��(QWHU!�

�	7� /RFDO�DQDORJ�ORRSEDFN�ZLWK�VHOI�WHVW��7KLV�WHVW�

FKHFNV�WKH�RSHUDWLRQ�RI�\RXU�PRGHP
V�WUDQVPLWWHU�

DQG�UHFHLYHU��,W�VHQGV�DQ�LQWHUQDO�WHVW�SDWWHUQ�

WKURXJK�WKH�ORRS�DQG�UHWXUQV�D�QXPHULF�PHVVDJH�

WKDW�LQGLFDWHV�WKH�QXPEHU�RI�HUURUV�WKDW�ZHUH�

FRXQWHG�GXULQJ�WKH�WHVW�SHULRG���6HH�	7���

)RU�H[DPSOH�

�� <RXU�PRGHP�VKRXOG�EH�RQ�KRRN�DQG�LQ�FRPPDQG�

PRGH��7\SH�$7?1���(QWHU!��7KLV�VSHFLILHV�D�QRU�

PDO�FRQQHFWLRQ�

�� 7\SH�$7�6�� ����(QWHU!��7KLV�VSHFLILHV�D�WHVW�

SHULRG�RI����VHFRQGV�

�� 7\SH�$7�	7���(QWHU!��7KLV�LQLWLDWHV�WKH�ORFDO�

DQDORJ�ORRSEDFN�ZLWK�VHOI�WHVW�

�� 7KH�WHVW�ZLOO�HQG�DXWRPDWLFDOO\�DIWHU����VHFRQGV��

:KHQ�WKH�WHVW�LV�HQGHG��WKH�PRGHP�ZLOO�GLVSOD\�WKH�

QXPEHU�RI�HUURUV�GHWHFWHG������PHDQV�WKDW�WKHUH�

ZHUH�QR�HUURUV������PHDQV�WKDW�WKHUH�ZHUH�����RU�

PRUH�HUURUV�

�� 5HWXUQ�\RXU�PRGHP�WR�LWV�RULJLQDO�VWDWH�E\�W\SLQJ�

$7=��(QWHU!�

7DEOH�(����$7�&RPPDQGV
Command Explanation
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'��� 3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH

	9 9LHZ�3URILOHV�&RPPDQG��7KLV�FRPPDQG�GLVSOD\V�WKH�DFWLYH�

PRGHP�SURILOH��WKH�XVHU�GHILQHG�SURILOHV��DQG�WKH�VWRUHG�WHOH�

SKRQH�QXPEHUV���6HH�	:Q�DQG�=Q��

	9� 'LVSOD\�DFWLYH�V�UHJLVWHUV��Y������'LVSOD\�VWDWLVWLFV�RI�ODVW�FRQQHF�

WLRQ�IRU������DQG���N�FRQILJXUDWLRQV�

	:Q 6WRUH�&XUUHQW�3URILOH�&RPPDQG��7KLV�FRPPDQG�VWRUHV�WKH�

DFWLYH�PRGHP�FRQILJXUDWLRQ�LQWR�QRQYRODWLOH�PHPRU\��195$0��

DV�XVHU�GHILQHG�SURILOH���RU����6WRUDEOH�SDUDPHWHUV�FDQ�EH�YLHZHG�

ZLWK�WKH�	9�FRPPDQG�DQG�UHFDOOHG�ZLWK�WKH�=Q�FRPPDQG��7R�

UHWXUQ�WR�WKH�IDFWRU\�GHIDXOWV��W\SH�$7	�)���(QWHU!�

	:� 6WRUH�WKH�FXUUHQW�SURILOH�DV�SURILOH���

	:� 6WRUH�WKH�FXUUHQW�SURILOH�DV�SURILOH���

	<Q�� 'HIDXOW�5HVHW�3URILOH�6HWWLQJ��7KLV�FRPPDQG�GHWHUPLQHV�ZKLFK�

XVHU�GHILQHG�SURILOH�ZLOO�EH�XVHG�DIWHU�D�SRZHU�RQ�UHVHW�

	<� 6HOHFW�XVHU�GHILQHG�VWRUHG�SURILOH���

	<��� 6HOHFW�XVHU�GHILQHG�VWRUHG�SURILOH���

	=Q ;���� 6WRUH�7HOHSKRQH�1XPEHU�&RPPDQG��7KLV�FRPPDQG�VWRUHV�D�

SKRQH�QXPEHU��;��WR�SKRQH�QXPEHU�HQWU\�Q��ZKHUH�Q�LV����������RU�

���(DFK�SKRQH�QXPEHU�FDQ�EH�XS�WR����GLJLWV�ORQJ��6SDFHV��

K\SKHQV��DQG�SDUHQWKHVHV�DUH�QRW�VDYHG��7KH�SXUSRVH�RI�WKLV�

FRPPDQG�LV�WR�DOORZ�\RX�WR�DEEUHYLDWH�GLDO�FRPPDQGV��)RU�H[DP�

SOH��\RX�FDQ�VWRUH�WKH�GLDO�VWULQJ�����������������E\�W\SLQJ��

$7	=� �����������������(QWHU!��6XEVHTXHQW�FDOOV�WR�WKLV�

QXPEHU�FDQ�EH�LVVXHG�ZLWK�WKH�FRPPDQG�$7'6 ���(QWHU!��

�6HH�'Q��GLDO�PRGLILHU�6��

$7��&RPPDQGV

�&Q

&RPSUHVVLRQ�&RQWURO�6HWWLQJ���6HH�6���DQG�6����

�&� 'LVDEOH�GDWD�FRPSUHVVLRQ�

�&� (QDEOH�013���GDWD�FRPSUHVVLRQ�RQO\�

�&� (QDEOH�9���ELV�GDWD�FRPSUHVVLRQ�RQO\�

�&� (QDEOH�ERWK�9���ELV�DQG�013���GDWD�FRPSUHVVLRQ�

�(Q /LQH�4XDOLW\�0RQLWRU�6HWWLQJ���6HH�6����

�(� 'LVDEOH�OLQH�TXDOLW\�PRQLWRULQJ�DQG�DXWR�UHWUDLQ�

�(� (QDEOH�OLQH�TXDOLW\�PRQLWRU�DQG�DXWR�UHWUDLQ�

�(� (QDEOH�OLQH�TXDOLW\�PRQLWRU�DQG�IDOOEDFN�IDOO�

IRUZDUG�

�/ /LQH�6LJQDO�/HYHO�&RPPDQG��7KLV�FRPPDQG�UHSRUWV�D�YDOXH�

ZKLFK�LQGLFDWHV�WKH�UHFHLYHG�VLJQDO�OHYHO��)RU�H[DPSOH������ ��

�G%P������ ����G%P��HWF�

�4 /LQH�6LJQDO�4XDOLW\�&RPPDQG��7KLV�FRPPDQG�UHSRUWV�WKH�OLQH�

VLJQDO�TXDOLW\��7\SLFDO�YDOXHV�DUH�LQ�WKH�UDQJH�IURP���WR���DQG�

LQFUHDVH�DV�WKH�VLJQDO�TXDOLW\�GHJUDGHV��%DVHG�RQ�WKLV�YDOXH��

UHWUDLQ�RU�IDOOEDFN�IDOO�IRUZDUG�PD\�EH�LQLWLDWHG�LI�HQDEOHG�E\�WKH�

�(��RU��(��FRPPDQGV��

7DEOH�(����$7�&RPPDQGV
Command Explanation
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7KH�FRPPDQG�UHSRUWV�DQ�(5525�LI�WKH�PRGHP�LV�QRW�FRQQHFWHG��

RU�LV�FRQQHFWHG�DW����ESV��9�����RU�ID[�PRGHV��,Q�9�����WKH�V\PERO�

UDWH��615��7+'��7;�OHYHO�DQG�SUH�HPSKDVLV�DUH�DOVR�UHSRUWHG�

$7?&RPPDQGV

?$Q

0D[LPXP�013�%ORFN�6L]H�6HWWLQJ��7KLV�VHWV�WKH�PD[LPXP�

DOORZDEOH�013�EORFN�VL]H��%ORFN�VL]H�LV�QHJRWLDWHG�GXULQJ�WKH�

013�KDQGVKDNLQJ��,Q�JHQHUDO��WKH�EHWWHU�WKH�OLQH�TXDOLW\��WKH�

ODUJHU�WKH�EORFNV���6HH�6����

?$� ���FKDUDFWHUV�

?$� ����FKDUDFWHUV�

?$� ����FKDUDFWHUV�

?$� ����FKDUDFWHUV�

?%Q %UHDN�&RPPDQG��,Q�UHOLDEOH�PRGH��WKH�PRGHP�ZLOO�VLJQDO�D�

%5($.�WKURXJK�WKH�DFWLYH�HUURU�FRUUHFWLRQ�SURWRFRO��,Q�QRQ�

HUURU�FRUUHFWLRQ�PRGH��WKH�PRGHP�ZLOO�WUDQVPLW�D�%5($.�VLJQDO�

WR�WKH�UHPRWH�PRGHP�WKDW�LV�D�OHQJWK�Q�WLPHV�����PV��ZKHUH�Q�LV�

EHWZHHQ���DQG����WKH�GHIDXOW�IRU�Q�LV�����:KHQ�WKH�PRGHP�

UHFHLYHV�D�EUHDN�IURP�WKH�UHPRWH�PRGHP��WKH�EUHDN�LV�SDVVHG�DV�

IROORZV�����)RU�QRQ�FRUUHFWHG�PRGHV��WKH�EUHDN�OHQJWK�LV�SDVVHG��

���)RU�HUURU�FRUUHFWHG�PRGHV�D����PV�EUHDN�LV�SDVVHG���6HH�?.Q��

?*Q 0RGHP�WR�0RGHP�6RIWZDUH�)ORZ�&RQWURO�6HWWLQJ��7KLV�FRP�

PDQG�HQDEOHV�RU�GLVDEOHV�VRIWZDUH�IORZ�FRQWURO�EHWZHHQ�WKH�ORFDO�

DQG�UHPRWH�PRGHP��'XULQJ�D�UHOLDEOH�FRQQHFWLRQ��WKLV�VHWWLQJ�LV�

LJQRUHG���6HH�6����

?*� 'LVDEOH�PRGHP�WR�PRGHP�VRIWZDUH�IORZ�FRQWURO�

?*� (QDEOH�PRGHP�WR�PRGHP�VRIWZDUH�IORZ�FRQWURO�

?.Q %UHDN�&RQWURO�6HWWLQJ��7KLV�FRPPDQG�DOORZV�\RX�WR�VHQG�D�

%5($.�WR�VWRS�GDWD�WUDQVIHU�ZLWKRXW�GLVFRQQHFWLQJ���6HH�6������

7KH�UHVXOWLQJ�EHKDYLRU�GHSHQGV�RQ�WKH�VWDWH�RI�WKH�PRGHP�

�� 0RGHP�UHFHLYHV�D�%5($.�IURP�WKH�FRPSXWHU�ZKLOH�

RSHUDWLQJ�LQ�GDWD�PRGH�

?.� 0RGHP�HQWHUV�RQ�OLQH�FRPPDQG�PRGH��1R�

%5($.�LV�VHQW�WR�UHPRWH�PRGHP�

?.� 0RGHP�FOHDUV�GDWD�EXIIHUV�DQG�VHQGV�%5($.�WR�

UHPRWH�PRGHP�

?.� 6DPH�DV�?.��

?.� 6HQGV�%5($.�WR�UHPRWH�PRGHP�LPPHGLDWHO\�

?.� 6DPH�DV�?.��

?.� 6HQGV�EUHDN�LQ�VHTXHQFH�ZLWK�WUDQVPLWWHG�

GDWD�

��� 0RGHP�UHFHLYHV�D�%5($.�IURP�WKH�FRPSXWHU�ZKLOH�

RSHUDWLQJ�LQ�FRPPDQG�PRGH���6HH�?%��

?.� &OHDUV�GDWD�EXIIHUV�DQG�VHQGV�%5($.�WR�UHPRWH�

PRGHP�

7DEOH�(����$7�&RPPDQGV
Command Explanation
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'��� 3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH

?.� 6DPH�DV�?.��

?.� 6HQGV�%5($.�WR�UHPRWH�PRGHP�LPPHGLDWHO\�

?.� 6DPH�DV�?.��

?.� 6HQGV�%5($.�WR�UHPRWH�PRGHP�LQ�VHTXHQFH�

ZLWK�GDWD�

?.� 6DPH�DV�?.��

�� 0RGHP�UHFHLYHV�%5($.�IURP�UHPRWH�PRGHP�GXU�

LQJ�QRQ�HUURU�FRUUHFWHG�FRQQHFWLRQ�

?.� &OHDUV�GDWD�EXIIHUV�DQG�VHQGV�%5($.�WR�FRP�

SXWHU�

?.� 6DPH�DV�?.��

?.� 6HQGV�D�%5($.�LPPHGLDWHO\�WR�FRPSXWHU�

?.� 6DPH�DV�?.��

?.� 6HQGV�D�%5($.�LQ�VHTXHQFH�ZLWK�UHFHLYHG�

GDWD�WR�FRPSXWHU�

?.� 6DPH�DV�?.�

��� 0RGHP�UHFHLYHV�%5($.�IURP�UHPRWH�PRGHP�GXU�

LQJ�UHOLDEOH�FRQQHFWLRQ��WKH�PRGHP�SDVVHV�D�����PV�

%5($.�WR�WKH�KRVW�

?1Q (UURU�FRUUHFWLRQ�0RGH�6HWWLQJ��7KLV�FRPPDQG�VHOHFWV�WKH�HUURU�

FRUUHFWLRQ�PRGH�WR�EH�QHJRWLDWHG�LQ�VXEVHTXHQW�FRQQHFWLRQV��

�6HH�	4Q��6����DQG�6����

?1� 6HOHFWV�D�QRUPDO�FRQQHFWLRQ��$�QRUPDO�FRQQHFWLRQ�

LV�D�FRQQHFWLRQ�ZLWK�IORZ�FRQWURO��EXW�QR�HUURU�FRU�

UHFWLRQ�RU�GDWD�FRPSUHVVLRQ���(TXLYDOHQW�WR�	4���

?1� 6DPH�DV�	4��

?1� 6HOHFWV�D�UHOLDEOH�FRQQHFWLRQ��D�FRQQHFWLRQ�WKDW�

XVHV�HUURU�FRUUHFWLRQ���,Q�WKLV�PRGH�WKH�PRGHP�ZLOO�

WU\�WR�HVWDEOLVK�D�9�����/$30��RU�013�FRQQHFWLRQ��

,I�WKH�DWWHPSW�IDLOV��WKH�PRGHP�ZLOO�KDQJ�XS��

�(TXLYDOHQW�WR�	4��6�� ��6�� ���

?1� 6HOHFWV�DQ�DXWR�UHOLDEOH�FRQQHFWLRQ��,Q�WKLV�

PRGH�WKH�PRGHP�ZLOO�ILUVW�WU\�WR�HVWDEOLVK�D�

UHOLDEOH�FRQQHFWLRQ��,I�LW�IDLOV��LW�ZLOO�WU\�WR�

HVWDEOLVK�D�QRUPDO�FRQQHFWLRQ���(TXLYDOHQW�WR�

	4��6�� ��6�� ���

?1� 6HOHFWV�/$30�HUURU�FRUUHFWLRQ��,I�WKH�DWWHPSW�WR�

PDNH�D�/$30�FRQQHFWLRQ�IDLOV��WKH�PRGHP�ZLOO�

KDQJ�XS�WKH�OLQH���.��PD\�RYHUULGH�WKLV�FRPPDQG�

�(TXLYDOHQW��WR�	4��6�� ���

?1� 6HOHFWV�013�HUURU�FRUUHFWLRQ��,I�DQ�DWWHPSW�WR�

PDNH�DQ�013�FRQQHFWLRQ�IDLOV��WKH�PRGHP�ZLOO�

KDQJ�XS�WKH�OLQH���(TXLYDOHQW�WR�	4��6�� ��

6�� �����

7DEOH�(����$7�&RPPDQGV
Command Explanation
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?9Q���6LQJOH�/LQH�&RQQHFW�0HVVDJH�(QDEOH

7KH�6LQJOH�OLQH�FRQQHFW�PHVVDJH�IRUPDW�FDQ�EH�

HQDEOHG�RU�GLVDEOHG�E\�WKH�9Q�FRPPDQG�DV�IROORZV�

9� &RQQHFW�PHVVDJHV�DUH�FRQWUROOHG�E\�WKH�FRPPDQG�

VHWWLQJV�;��:��DQG�6��

9� &RQQHFW�PHVVDJHV�DUH�GLVSOD\HG�LQ�WKH�VLQJOH�OLQH�

IRUPDW�GHVFULEHG�EHORZ�VXEMHFW�WR�WKH�FRPPDQG�

VHWWLQJV�9��9HUERVH��DQG�4��2XLHW���,Q�1RQ�9HUERVH�

PRGH��9����VLQJOH�OLQH�FRQQHFW�PHVVDJHV�DUH�GLV�

DEOHG�DQG�D�VLQJOH�QXPHULF�UHVXOW�FRGH�LV�JHQHUDWHG�

IRU�&211(&7�'7(�

:KHQ�VLQJOH�OLQH�FRQQHFW�PHVVDJHV�DUH�HQDEOHG�

WKHUH�DUH�QR�&$55,(5�35272&2/�RU�&20�

35(66,21�PHVVDJHV�DSDUW�IURP�WKH�ILHOGV�

GHVFULEHG�EHORZ�

7KH�VLQJOH�OLQH�FRQQHFW�PHVVDJH�IRUPDW�LV��

&211(&7��'7(�6SHHG!��0RGXODWLRQ!��3UR�

WRFRO!��&RPSUHVVLRQ!��/LQH�6SHHG!��9RLFH�DQG�

'DWD!

:KHUH�

�'7(�6SHHG� '7(�VSHHG�H�J���������

0RGXODWLRQ� �9����IRU�9����RU�9���ELV�

PRGXODWLRQV�

�9����IRU�9����PRGXODWLRQV�

127(��0RGXODWLRQ�LV�RPLWWHG�IRU�DOO�RWKHU�PRGXODWLRQV�

3URWRFRO� �121(��IRU�QR�SURWRFRO��

�$/7��IRU�0LFURFRP�1HWZRUN�3URWRFRO��

�/$30��IRU�/$3�0�SURWRFRO�

&RPSUHVVLRQ� �&/$66���IRU�0LFURFRP�013�

FRPSUHVVLRQ���9��%,6��IRU

9���ELV�FRPSUHVVLRQ�

127(� &RPSUHVVLRQ�LV�RPLWWHG�LI�SURWRFRO�LV�121(�

/LQH�6SHHG� $V\PPHWULF�UDWHV�DUH�GLVSOD\HG

DV��UDWH�7;�UDWH�5;��H�J��������

7;����5;��6\PPHWULF�UDWHV�DUH

GLVSOD\HG�DV�D�VLQJOH�'&(�UDWH

H�J���������

9RLFH�DQG�'DWD� �%ODQN�IRU�'DWD�PRGH�RQO\�

�69'��IRU�$XGLR6SDQ�DQDORJ

VLPXOWDQHRXV�DXGLR�YRLFH�DQG

GDWD��

�'69'��IRU�*����$�RU�'LJL7DON

GLJLWDO�VLPXOWDQHRXV�YRLFH�DQG

GDWD�

7DEOH�(����$7�&RPPDQGV
Command Explanation
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$7��&RPPDQGV

�0Q

&HOOXODU�3RZHU�/HYHO�6HWWLQJ��7KLV�FRPPDQG�HQDEOHV�RU�GLVDEOHV�

WKH�DXWRPDWLF�WUDQVPLW�SRZHU�OHYHO�DGMXVWPHQW�GXULQJ�013����

OLQN�QHJRWLDWLRQ��7KH�#0Q�FRPPDQG�VHWV�WKH�LQLWLDO�PRGHP�

WUDQVPLW�OHYHO���6HH�6����

�0� 'LVDEOH�SRZHU�OHYHO�DGMXVWPHQW�

�0� (QDEOH�SRZHU�OHYHO�DGMXVWPHQW�

�0� (QDEOH�SRZHU�OHYHO�DGMXVWPHQW�GXULQJ�013���OLQN�

QHJRWLDWLRQ��$IWHU�FRQQHFWLRQ��WKH�SRZHU�OHYHO�

UHPDLQV�IL[HG�

$7
�&RPPDQGV


+Q

/LQN�1HJRWLDWLRQ�6SHHG�6HWWLQJ��7KLV�FRPPDQG�FRQWUROV�WKH�LQL�

WLDO�FRQQHFWLRQ�VSHHG�IRU�013����OLQN�QHJRWLDWLRQV���6HH�6����


+� /LQN�QHJRWLDWLRQ�DW�KLJKHVW�VSHHG�VXSSRUWHG�


+� /LQN�QHJRWLDWLRQ�DW������ESV�


+� /LQN�QHJRWLDWLRQ�DW������ESV�



 'RZQORDG�WR�)ODVK�0HPRU\��$�IODVK�SURJUDPPLQJ�DOJRULWKP�

PXVW�ILUVW�EH�ORDGHG�LQWR�5$0��WKHQ�WKH�)ODVK�3520�PD\�EH�

ORDGHG��7KH�WHUPLQDO�SURJUDP�PXVW�EH�VHW�WR�DFFHSW�KDUGZDUH�

DQG�VRIWZDUH�IORZ�FRQWURO�DQG�VKRXOG�EH�VHW�WR���ELWV��QR�SDULW\����

VWRS�ELW��'7(�VSHHGV�WR�����.ESV�DUH�VXSSRUWHG��7XUQ�RII�FKDUDF�

WHU�DQG�OLQH�VSDFLQJ�RSWLRQV��<RX�PXVW�KDYH�ERWK�WKH�)ODVK�ORDG�

LQJ�ILOH�DQG�WKH�PRGHP�KH[�FRGH���:$51,1*��'R�QRW�VWRS�RQFH�

WKH�PRGHP�FRGH�LV�ORDGLQJ��7KH�PRGHP�ZLOO�EH�LUUHSDUDEO\�GDP�

DJHG��%HIRUH�DWWHPSWLQJ�WKLV�SURFHGXUH��FRQWDFW�WKH�IDFWRU\�IRU�

WKH�ODWHVW�REMHFW�FRGH�DQG�LQVWUXFWLRQV��3URFHGXUH�����,VVXH�WKH�

$7

�FRPPDQG��5HVSRQVH���'RZQORDGLQJ�LQLWLDWHG��������3HUIRUP�

DQ�$6&,,�ILOH�WUDQVIHU�RI�WKH�IODVK�FRGH��5HVSRQVH���'RZQORDGLQJ�

IODVK�ILOH��������3HUIRUP�DQ�$6&,,�ILOH�WUDQVIHU�RI�WKH�PRGHP�KH[�

FRGH��5HVSRQVH���'RZQORDG�VXFFHVVIXO������,VVXH�WKH�$7=�FRP�

PDQG�

$7��&RPPDQGV

�(Q

&RPSURPLVH�(TXDOL]HU�6HWWLQJ��%\�GHIDXOW��WKH�FRPSURPLVH�

HTXDOL]HU�LV�WXUQHG�RQ��+RZHYHU��ZLWK�VRPH�FHOOXODU�OLQHV��FRQ�

QHFWLRQV�PD\�EH�PRUH�UHOLDEOH�ZLWK�WKH�FRPSURPLVH�HTXDOL]HU�

WXUQHG�RII���6HH�6�����

�(� 'LVDEOH�HTXDOL]HU�

�(� (QDEOH�HTXDOL]HU�

$7��&RPPDQGV

�.Q

013�([WHQGHG�6HUYLFHV�6HWWLQJ��7KLV�FRPPDQG�HQDEOHV�RU�GLV�

DEOHV�FRQYHUVLRQ�RI�D�9����/$30�FRQQHFWLRQ�WR�DQ�013����FRQ�

QHFWLRQ���6HH�6����

�.� 'LVDEOH�FRQYHUVLRQ�

�.� (QDEOH�FRQYHUVLRQ�

�.� (QDEOH�FRQYHUVLRQ��H[FHSW�GXULQJ�9����/$30�

DQVZHU�GHWHFWLRQ�

�4Q 9���ELV�9����)DOOEDFN�6HWWLQJ��7KLV�FRPPDQG�HQDEOHV�RU�GLVDEOHV�

IDOOEDFN�WR�9���ELV�RU�9������6HH�6����

7DEOH�(����$7�&RPPDQGV
Command Explanation
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�4� 'LVDEOH�IDOOEDFN�VR�WKDW�LW�LV�OLPLWHG�WR������ESV�

�4� (QDEOH�IDOOEDFN�

�6(& ;�< 013���(&�&HOOXODU�3URWRFRO�6HWWLQJV��7KLV�FRPPDQG�HQDEOHV�RU�

GLVDEOHV�013���(&�DQG�VHOHFWV�LQLWLDO�WUDQVPLW�OHYHO��6DYHG�LQ�

QRQYRODWLOH�PHPRU\�

; � 'LVDEOH�013���(&�PRGH�

; � (QDEOH�013���(&�PRGH�

< ����WR���� ,QLWLDO�WUDQVPLW�OHYHO�LQ�G%P��2YHUZULWWHQ�

ZLWK�6���RQ�IDFWRU\�GHIDXOW�

�6(&" 'LVSOD\�013���(&�SDUDPHWHUV�

�6'5Q 'LVWLQFWLYH�5LQJ��7KLV�FRPPDQG�SHUPLWV�UHSRUWLQJ�RI�GLVWLQFWLYH�

ULQJLQJ�FDGHQFHV��7KHUH�DUH�WKUHH�ULQJ�W\SHV�������VHFRQGV�RQ����

VHFRQGV�RII���������VHFRQGV�RQ������VHFRQGV�RII������VHFRQGV�RQ������

VHFRQGV�RII���������VHFRQGV�RQ������VHFRQGV�RII������VHFRQGV�RQ������

VHFRQGV�RII������VHFRQGV�RQ������VHFRQGV�RII�

Q � 'LVDEOH�GLVWLQFWLYH�ULQJ��$Q\�YDOLG�ULQJ�LV�UHSRUWHG�

DV�5,1*�

Q � (QDEOH�7\SH���ULQJ�GHWHFWLRQ��5,1*���

Q � (QDEOH�7\SH���ULQJ�GHWHFWLRQ��5,1*���

Q � (QDEOH�7\SH���DQG�7\SH���ULQJ�GHWHFWLRQ�

Q � (QDEOH�7\SH���ULQJ�GHWHFWLRQ��5,1*���

Q � (QDEOH�7\SH���DQG�7\SH���ULQJ�GHWHFWLRQ�

Q � (QDEOH�7\SH���DQG�7\SH���ULQJ�GHWHFWLRQ�

Q � (QDEOH�7\SH����7\SH����DQG�7\SH���ULQJ�GHWHFWLRQ�

$7��&RPPDQGV

�06 ;�<�

0,15$7(�

0$;5$7(

6HWV�SURWRFRO��DXWRPRGH��DQG�VSHHG�UDQJH��6DYHG�LQ�QRQYRODWLOH�

PHPRU\�

; � 9���

; � 9���

; � 9���ELV

; � 9���

; � 9���

; �� 9���ELV

; �� 9���

; �� %���

; �� %���

; �� 9�)&

< � )L[HG�PRGH

< � $XWRPRGH

0,15$7(�DQG�0$;5$7(�HTXDOV�RQH�RI�WKH�IROORZLQJ�������

��������������������������������������������������������

��������������������������������������������������������

��������������������������������������������������������

�������������������

$7��&RPPDQGV

�&,'Q���&DOOHU�,'

(QDEOHV�RU�GLVDEOHV�&DOOHU�,'�

7DEOH�(����$7�&RPPDQGV
Command Explanation

PrecisionBook_HW_Ref.book : PB_HW_Ref_AP_d.fm  Page 17  Thursday, July 9, 1998  5:17 PM



'��� 3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH

�&,' �'LVDEOHV�&DOOHU�,'���'HIDXOW��

�&,' �(QDEOHV�&DOOHU�,'�ZLWK�IRUPDWWHG�SUHVHQWDWLRQ�WR�

WKH�'7(��7KH�PRGHP�ZLOO�SUHVHQW�WKH�GDWD�

LWHPV�LQ�D��7DJ!�9DOXH!�SDLU�IRUPDW��7KH�

H[SHFWHG�SDLUV�DUH�GDWD��WLPH��FDOOHU�FRGH��WHOH�

SKRQH�QXPEHU��DQG�QDPH�

�&,' �(QDEOHV�&DOOHU�,'�ZLWK�XQIRUPDWWHG�SUHVHQWDWLRQ�

WR�WKH�'7(��7KH�PRGHP�ZLOO�SUHVHQW�WKH�HQWLUH�

SDFNHW�RI�LQIRUPDWLRQ�H[FOXGLQJ�WKH�OHDGLQJ�

8
V�LQ�$6&,,�SULQWDEOH�KH[�QXPEHUV�

5HVXOW�&RGHV�

2.�Q� ���RU���

(5525 2WKHUZLVH�

,QTXLULHV

�&,'"�5HWULHYHV�WKH�FXUUHQW�&DOOHU�,'�PRGH�IURP�WKH�

PRGHP�

�&' "5HWXUQV�WKH�PRGH�FDSDELOLWLHV�RI�WKH�PRGHP�LQ�D�

OLVW�ZLWK�HDFK�HOHPHQW�VHSDUDWHG�E\�FRPPDV�

)RUPDWWHG�)RUP�5HSRUWLQJ

7KH�PRGHP�SUHVHQWV�WKH�GDWD�LQ�WKH��WDJ!� ��YDOXH!�SDLU�IRU�

PDW�DV�GHVFULEHG�LQ�WKH�WDEOH�EHORZ��6SDFHV�DUH�SUHVHQW�RQ�ERWK�

VLGHV�RI�WKH�HTXDO�VLJQ

7DJ 'HVFULSWLRQ

'$7( '$7(� �00''�ZKHUH�00�LV�WKH�PRQWK�QXPEHU�

����WR�����DQG�''�LV�WKH�GD\�QXPEHU���������

7,0( 7,0(� �++00�ZKHUH�++�LV�WKH�KRXU�QXPEHU�

����WR�����DQG�00�LV�WKH�PLQXWH�QXPEHU�����WR����

10%5 10%5� ��QXPEHU!�RU�3�RU�2�ZKHUH��QXPEHU!�

LV�WKH�WHOHSKRQH�QXPEHU�RI�WKH�FDOOHU�ZKHUH�3�LQGL�

FDWHV�WKDW�WKH�FDOOLQJ�QXPEHU�LQIRUPDWLRQ�LV�QRW�

DYDLODEOH�VLQFH�WKH�RULJLQDWLQJ�FDOOHU�KDV�UHTXHVWHG�

SULYDWH�VHUYLFH��DQG�ZKHUH�2�LQGLFDWHV�WKDW�WKH�FDOO�

LQJ�QXPEHU�LQIRUPDWLRQ�LV�QRW�DYDLODEOH�RU�RXW�RI�

VHUYLFH�DW�WKH�FDOOLQJ�ORFDWLRQ�

1$0( 1$0(� ��OLVWLQJ�QDPH!�ZKHUH��OLVWLQJ�QDPH!�

LV�WKH�VXEVFULSWLRQ�QDPH

0(6* 0(6*� ��GDWD�WDJ!��OHQJWK�RI�PHVVDJH!�

�GDWD!��FKHFNVXP!�LQ�SULQWDEOH�$6&,,�KH[�QXP�

EHUV��7KLV�WDJ�LQGLFDWHV�D�GDWD�LWHP�QRW�OLVWHG�

DERYH��7KH�PHVVDJH�LV�RQO\�SRVVLEOH�IRU�0XOWLSOH�

0HVVDJH�)RUPDW�

7DEOH�(����$7�&RPPDQGV
Command Explanation
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127(6�

�� 7KH�PRGHP�GRHV�QRW�SUHVHQW�DQ\�&DOOHU�,'�LQIRUPDWLRQ��LI�WKH�

'&(�GHWHFWV�D�FKHFNVXP�HUURU�LQ�WKH�&DOOHU�,'�SDFNHW�

�� ,Q�WKH�HYHQW�RI�DQ�XQUHFRJQL]HG�GDWD�WDJ��WKH�PRGHP�ZLOO�

SUHVHQW�WKH�GDWD�LQ�$6&,,�KH[�QXPEHUV�IROORZLQJ�WKH�0(6*�

WDJ�

([DPSOH�RI�)RUPDWWHG�)RUP�5HSRUWLQJ

����7KH�IROORZLQJ�H[DPSOH�LOOXVWUDWHV�WKH�VWDQGDUG�&DOOHU�,'�

PHVVDJH�SDFNHW�

5,1*

'$7( �������

7,0( �������

10%5 �������������������

1$0( $�1�27+(5

5,1*

5,1*

����7KH�IROORZLQJ�H[DPSOH�LOOXVWUDWHV�WKH�FDVH�ZKHUH�WKH�WDJ�

RI�WKH�SDFNHW�LV�QRW�UHFRJQL]HG�E\�WKH�PRGHP�

5,1*

0(6*������� �����������������������������

5,1*

5,1*

8QIRUPDWWHG�)RUP�5HSRUWLQJ

7KH�PRGHP�SUHVHQWV�DOO�LQIRUPDWLRQ�DQG�SDFNHW�FRQWURO�

LQIRUPDWLRQ�IRXQG��LQ�WKH�PHVVDJH��7KH�PRGHP�KRZHYHU��

H[FOXGHV�WKH�OHDGLQJ�8
V��FKDQQHO�VHL]XUH�LQIRUPDWLRQ��

IURP�WKH�SUHVHQWDWLRQ��7KH�SDFNHW�LV�SUHVHQWHG�LQ�$6&,,�

SULQWDEOH�KH[�QXPEHUV��7KH�PRGHP�GRHV�QRW�LQVHUW�VSDFHV�

RU�OLQH�IHHGV�IRU�IRUPDWWLQJ�EHWZHHQ�E\WHV�RU�ZRUGV�RI�WKH�

SDFNHW�

7KH�PRGHP�GRHV�QRW�GHWHFW�WKH�FKHFNVXP�RI�WKH�SDFNHW�

([DPSOH�RI�8QIRUPDWWHG�)RUP�5HSRUWLQJ

5,1*

���������������

5,1*

5,1*

7DEOH�(����$7�&RPPDQGV
Command Explanation
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6�5HJLVWHUV�

7DEOH�(���VKRZV�WKH�6�UHJLVWHUV�VXSSRUWHG�E\�WKH�3UHFLVLRQ�
%RRN�)$;�PRGHP�

7DEOH�(����6�5HJLVWHUV
Register Range Default Explanation
6� ������ � 5LQJV�WR�$XWR�$QVZHU��6HWV�WKH�QXPEHU�

RI�WHOHSKRQH�ULQJV�UHTXLUHG�EHIRUH�WKH�

PRGHP�DXWRPDWLFDOO\�DQVZHUV�D�FDOO��,I�

6� ���WKHQ�DXWR�DQVZHU�LV�GLVDEOHG�

8QLWV��ULQJV

,Q�3URILOH��<HV

:ULWHDEOH��<HV

6� ����� � 5LQJ�&RXQWHU��&RXQWV�WKH�QXPEHU�RI�

WHOHSKRQH�ULQJV�IURP�DQ�LQFRPLQJ�FDOO��

7KH�UHJLVWHU�LV�VHW�WR���LI�LW�GHWHFWV�QR�

ULQJV�IRU���VHFRQGV�

8QLWV��ULQJV

,Q�3URILOH��1R

:ULWHDEOH��1R

6� ����� �� (VFDSH�&KDUDFWHU��7KH�GHIDXOW�YDOXH�FRU�

UHVSRQGV�WR�WKH�
�
�FKDUDFWHU��$Q\�YDOXH�

RYHU�����GLVDEOHV�WKH�HVFDSH�SURFHVV�

8QLWV��$6&,,�GHFLPDO

,Q�3URILOH��<HV

:ULWHDEOH��<HV

6� ����� �� &DUULDJH�5HWXUQ�&KDUDFWHU�

8QLWV��$6&,,�GHFLPDO

,Q�3URILOH��1R

:ULWHDEOH��<HV

6� ����� �� /LQH�)HHG�&KDUDFWHU�

8QLWV��$6&,,�GHFLPDO

,Q�3URILOH��1R

:ULWHDEOH��<HV

6� ���� � %DFNVSDFH�&KDUDFWHU�

8QLWV��$6&,,�GHFLPDO

,Q�3URILOH��1R

:ULWHDEOH��<HV
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6� 5DQJH������� 'HIDXOW��� :DLW�7LPH�IRU�'LDOWRQH��6HWV�WKH�OHQJWK�

RI�WLPH�WKDW�WKH�PRGHP�ZLOO�ZDLW�EHIRUH�

GLDOLQJ��7KLV�UHJLVWHU�LV�LJQRUHG�LI�WKH�;��

RU�;��FRPPDQGV�KDYH�EHHQ�LVVXHG��7KLV�

UHJLVWHU�LV�DOVR�LJQRUHG�ZKHQ�WKH�:�GLDO�

FRPPDQG�PRGLILHU�KDV�EHHQ�SURFHVVHG��

�6HH�'Q���8QLWV��VHFRQGV�

,Q�3URILOH��<HV

:ULWHDEOH��<HV

6� ����� �� :DLW�7LPH�IRU�&DUULHU��6HWV�WKH�OHQJWK�RI�

WLPH�WKDW�D��WKH�PRGHP�ZDLWV�IRU�D�FDU�

ULHU�EHIRUH�KDQJLQJ�XS��E��WKH�PRGHP�

ZDLWV�IRU�VLOHQFH�ZKHQ�SURFHVVLQJ�WKH�#�

GLDO�FRPPDQG�PRGLILHU��F��WKH�PRGHP�

ZDLWV�IRU�D�GLDOWRQH�ZKHQ�SURFHVVLQJ�WKH�

:�GLDO�FRPPDQG�PRGLILHU��DQG�G��WKH�

PRGHP�ZDLWV�IRU�FUHGLW�FDUG�ERQJ�ZKHQ�

SURFHVVLQJ�	�GLDO�FRPPDQG�PRGLILHU��

�6HH�'Q��

8QLWV��VHFRQGV

,Q�3URILOH��<HV

:ULWHDEOH��<HV

6� ����� � :DLW�7LPH�IRU�&RPPD�'LDO�&RPPDQG�

0RGLILHU��6HWV�WKH�OHQJWK�RI�WLPH�WKDW�WKH�

PRGHP�SDXVHV�ZKHQ�SURFHVVLQJ�WKH���

�FRPPD��GLDO�FRPPDQG�PRGLILHU���6HH�

'Q��

8QLWV��VHFRQGV

,Q�3URILOH��<HV

:ULWHDEOH��<HV

6� ����� � &DUULHU�'HWHFW�5HVSRQVH�7LPH��6HWV�WKH�

WLPH�WKDW�WKH�FDUULHU�PXVW�EH�SUHVHQW�

EHIRUH�WKH�PRGHP�FRQVLGHUV�LW�YDOLG�DQG�

WXUQV�RQ�FDUULHU�GHWHFW��&'���,QFUHDVLQJ�

WKLV�GHOD\�GHFUHDVHV�WKH�FKDQFH�RI�\RXU�

PRGHP�LQFRUUHFWO\�GHWHFWLQJ�D�FDUULHU�

GXH�WR�QRLVH�RQ�WKH�WHOHSKRQH�OLQH�

8QLWV������VHFRQGV

,Q�3URILOH��<HV

:ULWHDEOH��<HV

7DEOH�(����6�5HJLVWHUV
Register Range Default Explanation
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6�� ����� �� &DUULHU�/RVV�'LVFRQQHFW�7LPH��6HWV�WKH�

OHQJWK�RI�WLPH�WKDW�WKH�PRGHP�ZDLWV�WR�

KDQJ�XS�WKH�OLQH�DIWHU�LW�GHWHFWV�D�ORVV�RI�

FDUULHU��,I�6���LV�VHW�WR������WKH�PRGHP�

ZLOO�QRW�KDQJ�XS�ZKHQ�WKH�FDUULHU�LV�ORVW�

8QLWV������VHFRQGV

,Q�3URILOH��<HV

:ULWHDEOH��<HV

6�� ������ �� 7RXFK�WRQH�'XUDWLRQ�6SDFLQJ��6HWV�WKH�

WRQH�GXUDWLRQ�DQG�VSDFLQJ�RI�WRXFK�

WRQHV�

8QLWV��������VHFRQGV

'HIDXOW��

,Q�3URILOH��<HV

:ULWHDEOH��<HV

6�� ����� ���

�21(�6(&21'�

(VFDSH�&RGH�*XDUG�7LPH��7KLV�LV�WKH�

PLQLPXP�GHOD\�UHTXLUHG�EHIRUH�DQG�

DIWHU�HQWHULQJ�WKH�HVFDSH�VHTXHQFH�����

DQG�WKH�PD[LPXP�GHOD\�DOORZHG�

EHWZHHQ�FRQVHFXWLYH���FKDUDFWHUV�ZLWKLQ�

WKH�HVFDSH�VHTXHQFH�

8QLWV�������VHFRQGV

,Q�3URILOH��<HV

:ULWHDEOH��<HV

7DEOH�(����6�5HJLVWHUV
Register Range Default Explanation
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%LW�0DSSHG�2SWLRQV��%\�GHIDXOW�WKH�

PRGHP�LV�VHW�XS�WR�RULJLQDWH�FDOOV��XVH�

YHUERVH�UHVXOW�FRGHV��DQG�WR�HFKR�FRP�

PDQGV�

,Q�3URILOH��<HV

:ULWHDEOH��1R

%LW 9DOXH�0HDQLQJ

� � 1RW�XVHG

� � &RPPDQG�HFKR�

GLVDEOHG��(���

� &RPPDQG�HFKR�

HQDEOHG��(���

� � 6HQG�UHVXOW�FRGHV��4���

� 'R�QRW�VHQG�UHVXOW

FRGHV��4���

� � 1XPHULF�UHVXOW�FRGHV

�9���

� 9HUERVH�UHVXOW�FRGHV

�9���

� � 5HVHUYHG�

� � 7RQH��7��

�� 3XOVH��3��

� � 5HVHUYHG�

� � $QVZHU�

��� 2ULJLQDWH�

6�� � %LW�0DSSHG�2SWLRQV��7HVW�0RGH���%\�

GHIDXOW��DOO�ORRSEDFN�WHVWLQJ�LV�GLVDEOHG�

,Q�3URILOH��1R

:ULWHDEOH��1R

%LW 9DOXH� 0HDQLQJ

� � 'LVDEOH�ORFDO�DQDORJ�

ORRSEDFN�WHVW�

� (QDEOH�ORFDO�DQDORJ�

ORRSEDFN�WHVW��	7���

� � 1RW�XVHG�

� � 'LVDEOH�ORFDO�GLJLWDO�

ORRSEDFN�WHVW�

� (QDEOH�ORFDO�GLJLWDO

7DEOH�(����6�5HJLVWHUV
Register Range Default Explanation
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�ORRSEDFN�WHVW��	7���

� � 5HPRWH�GLJLWDO�ORRS�

EDFN�WHVW�RII�

� 5HPRWH�GLJLWDO�ORRS�

EDFN�WHVW�LQ�SURJUHVV�

� � 'LVDEOH�UHPRWH�GLJLWDO�

ORRSEDFN�WHVW�

�� (QDEOH�UHPRWH�GLJLWDO�

ORRSEDFN�WHVW��	7���

� � 'LVDEOH�UHPRWH�GLJLWDO�

ORRSEDFN�ZLWK�VHOI�WHVW�

�� (QDEOH�UHPRWH�GLJLWDO�

ORRSEDFN�ZLWK�VHOI�WHVW�

�	7���

� � 'LVDEOH�ORFDO�DQDORJ�

ORRSEDFN�ZLWK�VHOI�WHVW�

�� (QDEOH�ORFDO�DQDORJ�

ORRSEDFN�ZLWK�VHOI�WHVW�

�	7���

6���� ����� � 7HVW�7LPHU��6HWV�WKH�GXUDWLRQ�RI�WKH�

PRGHP�GLDJQRVWLF�WHVWV�LQLWLDWHG�ZLWK�

WKH�	7Q�FRPPDQGV��,I�VHW�WR����WHVWV�ZLOO�

FRQWLQXH�XQWLO�IRUFHG�WR�VWRS�E\�DQRWKHU�

FRPPDQG��OLNH�	7��

8QLWV��VHFRQGV

,Q�3URILOH��<HV

:ULWHDEOH��<HV
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%LW�0DSSHG�2SWLRQV�

,Q�3URILOH��<HV

:ULWHDEOH��1R

%LW 9DOXH� 0HDQLQJ

� � 1RW�XVHG�

� � 5HVHUYHG�

� � &OHDU�WR�VHQG��&76��

DOZD\V�RQ��	5���

� &76�IROORZV�UHTXHVW�WR�

VHQG��576���	5���

���� � 'DWD�WHUPLQDO�UHDG\�

�'75��EHKDYHV�DFFRUGLQJ�

WR�	'��

� '75�EHKDYHV�DFFRUGLQJ�

WR�	'��

�� '75�EHKDYHV�DFFRUGLQJ�

WR�	'��

�� '75�EHKDYHV�DFFRUGLQJ�

WR�	'��

� � &DUULHU�GHWHFW��&'��

DOZD\V�RQ��	&���

�� &'�IROORZV�VWDWH�RI�FDU�

ULHU��	&���

� � 'DWD�VHW�UHDG\��'65��

DOZD\V�RQ��	6���

�� '65�DFWLYH�DIWHU�DQVZHU�

WRQH�KDV�EHHQ�GHWHFWHG�

�	6���

� � 'LVDEOH�ORQJ�VSDFH�GLV�

FRQQHFW��<���

��� (QDEOH�ORQJ�VSDFH�GLVFRQ�

QHFW��<���
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6�� ����

��������

�

%LW�0DSSHG�2SWLRQV��6SHDNHU�5HVXOWV���

%\�GHIDXOW��WKH�VSHDNHU�LV�RQ�DW�ORZ�YRO�

XPH�GXULQJ�FDOO�HVWDEOLVKPHQW��DQG�

UHVXOW�FRGHV�DUH�OLPLWHG�DFFRUGLQJ�WR�;��

,Q�3URILOH��<HV

:ULWHDEOH��1R

%LW 9DOXH� 0HDQLQJ

���� � 6SHDNHU�RII��/���

� /RZ�VSHDNHU�YROXPH�

�/���

� /RZ�VSHDNHU�YROXPH�

�/���

� /RZ�VSHDNHU�YROXPH�

�/���

���� �� 6SHDNHU�DOZD\V�RII�

�0��

� 6SHDNHU�RQ�GXULQJ�FDOO�

HVWDEOLVKPHQW�RQO\�

�0���

� 6SHDNHU�DOZD\V�RQ�

�0���

�� 6SHDNHU�RQ�DIWHU�

UHFHLYLQJ�FDUULHU��0���

������� � /LPLW�UHVXOW�FRGHV�

DFFRUGLQJ�WR�;��

�� /LPLW�UHVXOW�FRGHV�

DFFRUGLQJ�WR�;��

�� /LPLW�UHVXOW�FRGHV�

DFFRUGLQJ�WR�;��

�� /LPLW�UHVXOW�FRGHV�

DFFRUGLQJ�WR�;��

���/LPLW�UHVXOW�FRGHV�

DFFRUGLQJ�WR�;���

� � 5HVHUYHG�

6�� ��������� %LW�0DSSHG�2SWLRQV��%\�GHIDXOW��WKH�

PRGHP�DVVXPHV������ESV�'7(�UDWH�ZLWK�

QR�SDULW\��

7DEOH�(����6�5HJLVWHUV
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5HPRWH�GLJLWDO�ORRSEDFN�WHVWV�DUH�

DOORZHG�

,Q�3URILOH��<HV

:ULWHDEOH��1R

%LW 9DOXH� 0HDQLQJ

� � 3URKLELW�UHPRWH�GLJLWDO�

ORRSEDFN��	7���

� $OORZ�UHPRWH�GLJLWDO�

ORRSEDFN��	7���

���������� ������ESV�GDWD�WHUPL�

QDO�HTXLSPHQW��'7(��

UDWH�

�����ESV�'7(�UDWH�

������ESV�'7(�UDWH�

� �����ESV�'7(�UDWH�

� �����ESV�'7(�UDWH�

�� �����ESV�'7(�UDWH�

�� ������ESV�'7(�UDWH�

���� � (YHQ�SDULW\�

�� 1RW�XVHG�

�� 2GG�SDULW\�

�� 1R�SDULW\�

���� � 1R�JXDUG�WRQH�

�	*���

�� 1R�JXDUG�WRQH�

�	*���

��� �����+]�JXDUG�WRQH�

�	*���

6���� ����� ����LQ�86� 6OHHS�,QDFWLYLW\�7LPHU��6HWV�WKH�OHQJWK�RI�

WLPH�WKDW�WKH�PRGHP�ZLOO�RSHUDWH�LQ�QRU�

PDO�PRGH�ZLWK�QR�DFWLYLW\�EHIRUH�HQWHU�

LQJ�ORZ�SRZHU�VOHHS�PRGH��,I�VHW�WR����WKH�

ORZ�SRZHU�VOHHS�PRGH�LV�GLVDEOHG�

8QLWV��VHFRQGV

,Q�3URILOH��<HV

:ULWHDEOH��<HV

6���� ����� � '75�'URS�'HWHFW�'HOD\��6HWV�WKH�OHQJWK�

RI�WLPH�WKDW�WKH�PRGHP�ZLOO�LJQRUH�D�

'75�GURS�EHIRUH�KDQJLQJ�XS�

8QLWV�������VHFRQGV

,Q�3URILOH��1R

:ULWHDEOH��<HV
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6���� ����� � 576�WR�&76�'HOD\��6HWV�WKH�OHQJWK�RI�

WLPH�EHIRUH�WKH�PRGHP�ZLOO�UHVSRQG�WR�

576�ZLWK�&76�

8QLWV�������VHFRQGV

,Q�3URILOH��<HV

:ULWHDEOH��<HV

6��� � %LW�0DSSHG�2SWLRQV�

,Q�3URILOH��<HV

:ULWHDEOH��1R

%LW 9DOXH� 0HDQLQJ

�������� � 'LUHFW�DV\QFKURQRXV�

PRGH�FRQQHFWLRQ��

�	0��RU�	4���

� $XWR6\QF��	4��

�� 5HOLDEOH�DV\QFKURQRXV�

PRGH�FRQQHFWLRQ�

�	4���

��� 1RUPDO�DV\QFKURQRXV�

PRGH�FRQQHFWLRQ�

�	4��RU�?1���

���������� 5HVHUYHG�

� � 6HOHFW�&&,77�PRGH�

�%���

�� �6HOHFW�%HOO�PRGH��%���

� � 5HVHUYHG�

6����� � %LW�0DSSHG�2SWLRQV�

,Q�3URILOH��<HV

:ULWHDEOH��1R

%LW 9DOXH� 0HDQLQJ

���������� 5HVHUYHG�

�������

���� � 013����OLQN�QHJRWLD�

WLRQ�DW�KLJKHVW�VSHHG�

�
+���

��� 013����OLQN�QHJRWLD�

WLRQ�DW������ESV��
+���

���� 013����OLQN�QHJRWLD�

WLRQ�DW������ESV��
+���
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Register Range Default Explanation

PrecisionBook_HW_Ref.book : PB_HW_Ref_AP_d.fm  Page 28  Thursday, July 9, 1998  5:17 PM



3UHFLVLRQ%RRN�+DUGZDUH�5HIHUHQFH�*XLGH '���

)D
[�
P
R
G
HP

,Q
IR

UP
DW

LR
Q

6�� ����� � )ODVK�'LDO�0RGLILHU�7LPH��6HWV�WKH�

OHQJWK�RI�WLPH�WKDW�WKH�PRGHP�ZLOO�JR�

RQ�KRRN�ZKHQ�SURFHVVLQJ�WKH���GLDO�FRP�

PDQG�PRGLILHU���6HH�'Q��

8QLWV�������VHFRQGV

,Q�3URILOH��1R

:ULWHDEOH��1R

6�� ����� � 'LVFRQQHFW�,QDFWLYLW\�7LPHU��6HWV�WKH�

OHQJWK�RI�WLPH�WKDW�WKH�PRGHP�ZDLWV�

EHIRUH�GLVFRQQHFWLQJ�ZKHQ�QR�GDWD�LV�

VHQW�RU�UHFHLYHG��:KHQ�VHW�WR����WKH�GLV�

FRQQHFW�LQDFWLYLW\�WLPHU�LV�GLVDEOHG�

8QLWV�����VHFRQGV

,Q�3URILOH��1R

:ULWHDEOH��<HV

6�� ����

�������

%LW�0DSSHG�2SWLRQV�

,Q�3URILOH��<HV

:ULWHDEOH��1R

%LW 9DOXH� 0HDQLQJ

� 6LQJOH�OLQH�FRQQHFW�

PHVVDJH��?9Q�

� � 'LVDEOH�DXWRPDWLF�OLQH�

VSHHG�GHWHFWLRQ��1���

� (QDEOH�DXWRPDWLF�OLQH�

VSHHG�GHWHFWLRQ��1���

���� � 5HSRUW�'7(�UDWH�FRQ�

QHFWLRQ�PHVVDJH�RQO\�

�:���

� )XOO�UHSRUWLQJ�RI�

FRQQHFWLRQ�PHV�

VDJHV��:���

� 5HSRUW�'&(�UDWH�

FRQQHFWLRQ�PHV�

VDJH�RQO\��:���

���� � 5HVHUYHG�

���� ���� 5HVWULFWHG�

6�� ����� �� ;21�&KDUDFWHU�

8QLWV��$6&,,�GHFLPDO

,Q�3URILOH��1R

:ULWHDEOH��<HV

6�� ����� �� ;2))�&KDUDFWHU�

8QLWV��$6&,,�GHFLPDO

,Q�3URILOH��1R

:ULWHDEOH��<HV
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6�� � %LW�0DSSHG�2SWLRQV��9����&RQWURO�DIWHU�

/$30�)DLOXUH���7KLV�UHJLVWHU�VSHFLILHV�

WKH�EHKDYLRU�RI�WKH�PRGHP�XSRQ�IDLOXUH�

RI�WKH�/$30�HUURU�FRUUHFWLRQ�SURWRFRO�

,Q�3URILOH��<HV

:ULWHDEOH��<HV

%LW 9DOXH� 0HDQLQJ

������� � 0RGHP�GLVFRQQHFWV�

LI�FRQQHFWLRQ�IDLOV�

� 'LUHFW�FRQQHFWLRQ�LV�

HVWDEOLVKHG�

� 5HVHUYHG�

� 1RUPDO�FRQQHFWLRQ�

LV�HVWDEOLVKHG�

� 013�FRQQHFWLRQ�LV�

DWWHPSWHG�DQG��LI�LW�

IDLOV��PRGHP�GLVFRQQHFWV�

� 013�FRQQHFWLRQ�

LV�DWWHPSWHG�DQG�

LI�LW�IDLOV��D�GLUHFW�

FRQQHFWLRQ�LV�

HVWDEOLVKHG�

� 5HVHUYHG�

� 013�FRQQHFWLRQ�

LV�DWWHPSWHG�DQG�

LI�LW�IDLOV��D�QRUPDO�

FRQQHFWLRQ�LV�

HVWDEOLVKHG�

������� � 5HVHUYHG�

����
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6�� ����������� � /LQH�6SHHG���6HH�DOVR�1Q��

,Q�3URILOH��<HV

:ULWHDEOH��<HV

� $XWRPDWLF�OLQH�VSHHG�GHWHFWLRQ�

�1���

� ����ESV�

� ����ESV�

� ����ESV�

� 5HVHUYHG�

� �����ESV�

� �����ESV��9���ELV��

� 9����

� �����ESV��9���ELV�9�����

� �����ESV��9���ELV�9�����

�� ������ESV��9���ELV��

�� ������ESV��9���ELV��

�� �����ESV��9���ELV��

�� ������ESV��9����

�� ������ESV��9����

�� ������ESV��9����

�� ������ESV��9����

�� ������ESV��9����

�� ������ESV��9����

�� ������ESV��9����

6�� ����� �� 'HOD\�%HIRUH�)RUFH�+DQJ�XS��6HWV�WKH�

OHQJWK�RI�WLPH�WKDW�\RXU�PRGHP�ZDLWV�

DIWHU�UHFHLYLQJ�DQ�+��FRPPDQG��RU�D�

'75�GURS�LI�\RXU�PRGHP�LV�VHW�WR�IROORZ�

'75��EHIRUH�LW�KDQJV�XS��$Q�2.�PHVVDJH�

LQGLFDWHV�WKDW�DOO�GDWD�ZDV�WUDQVPLWWHG�

EHIRUH�GLVFRQQHFWLQJ��$�12�&$55,(5�

PHVVDJH�LQGLFDWHV�WKDW�WKH�WLPHU�H[SLUHG�

� EHIRUH�DOO�WKH�GDWD�ZDV�VHQW��,I�6���LV�VHW�

WR������WKHQ�WKH�PRGHP�ZLOO�VWD\�FRQ�

QHFWHG�XQWLO�DOO�WKH�GDWD�LQ�LWV�EXIIHU�LV�

GHOLYHUHG�RU�WKH�FRQQHFWLRQ�LV�ORVW�

8QLWV��VHFRQGV

,Q�3URILOH��1R

:ULWHDEOH��<HV

7DEOH�(����6�5HJLVWHUV
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6���� � %LW�0DSSHG�2SWLRQV��)ORZ�&RQWURO��

,Q�3URILOH��<HV

:ULWHDEOH��1R

%LW 9DOXH� 0HDQLQJ

������� � 'LVDEOH�IORZ�FRQ�

WURO��	.���

� +DUGZDUH�IORZ�

FRQWURO��	.���

� 6RIWZDUH�IORZ�

FRQWURO��	.���

� 7UDQVSDUHQW�VRIW�

ZDUH�IORZ�FRQWURO�

�	.���

� %RWK�KDUGZDUH�

DQG�VRIWZDUH�IORZ�

FRQWURO��	.���

������� � 5HVHUYHG�

����

6���� ����

��������

%LW�0DSSHG�2SWLRQV��%\�GHIDXOW��WKH�

013�EORFN�LV�����FKDUDFWHUV��EUHDN�FRQ�

WURO�LV�VHW�DFFRUGLQJ�WR�?.���DQG�013�

H[WHQGHG�VHUYLFHV�DUH�VHW�DFFRUGLQJ�WR��

.��

,Q�3URILOH��<HV

:ULWHDEOH��1R

%LW 9DOXH� 0HDQLQJ

���� � 'LVDEOH�DFFRUGLQJ�WR��

.��

� (QDEOH�DFFRUGLQJ�WR��

.��

�(QDEOH�DFFRUG�

LQJ�WR��.��

� � $XWRPDWLF�FHOOXODU�

SRZHU�OHYHO�DGMXVW�

PHQW����0����

� )RUFHG�FHOOXODU�SRZHU�

OHYHO�DGMXVWPHQW�

��0���

������� � %UHDN�FRQWURO�DFFRUG�

LQJ�WR�?.��

� %UHDN�FRQWURO�DFFRUG�

LQJ�WR�?.��

�� %UHDN�FRQWURO�DFFRUG�

LQJ�WR�?.��
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�� %UHDN�FRQWURO�DFFRUG�

LQJ�WR�?.��

�� %UHDN�FRQWURO�DFFRUG�

LQJ�WR�?.��

�� %UHDN�FRQWURO�DFFRUG�

LQJ�WR�?.��

���� � ���FKDUDFWHU�013�

EORFN�VL]H��?$���

�� ����FKDUDFWHU�013�

EORFN�VL]H��?$���

��� ����FKDUDFWHU�013�

EORFN�VL]H��?$���

��� ����FKDUDFWHU�013�

EORFN�VL]H��?$���
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6�� ����
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%LW�0DSSHG�2SWLRQV�

,Q�3URILOH��<HV

:ULWHDEOH��1R

%LW 9DOXH� 0HDQLQJ

���� � 'LVDEOH�FRPSUHV�

VLRQ���&���

� 013���FRPSUHVVLRQ�

��&���

� 9���ELV�FRPSUHV�

VLRQ���&���

� 9���ELV�DQG�013��

FRPSUHVVLRQ���&���

���� � 'LVDEOH�OLQH�TXDOLW\�

PRQLWRU���(���

� (QDEOH�OLQH�TXDOLW\�

PRQLWRU�ZLWK�DXWR�

UHWUDLQ���(���

�� (QDEOH�OLQH�TXDOLW\�

PRQLWRU�ZLWK�IDOO�

EDFN��

IDOO�IRUZDUG���(���

� � 'LVDEOH�UHFHLYHG�

GDWD�VRIWZDUH�FRQ�

WURO��?*���

� (QDEOH�UHFHLYHG�GDWD�

VRIWZDUH�FRQ�

WUR�?*���

� � 8VH�013�VWUHDP�

PRGH�FRQWURO��?/���

�� 8VH�013�EORFN�

PRGH�

FRQWURO��?/���

� � 5HVHUYHG�

� � 'LVDEOH�IDOOEDFN�

IURP�013����WR�

9���ELV�9������4���

��� (QDEOH�IDOOEDFN�

IURP�013����WR�

9���ELV�9������4���

6�� ����RU���� ��� 'DWD�&RPSUHVVLRQ�&RQWURO�

,Q�3URILOH��<HV

:ULWHDEOH��<HV

��� 'LVDEOH�FRPSUHVVLRQ�

��� (QDEOH�FRPSUHVVLRQ�
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6���� ��������� � 9����(UURU�&RUUHFWLRQ�1HJRWLDWLRQ�

,Q�3URILOH��<HV

:ULWHDEOH��<HV

� 'LVDEOH�QHJRWLDWLRQ�DQG�SURFHHG�

ZLWK�/$30�

� (QDEOH�QHJRWLDWLRQ�

��� 'LVDEOH�QHJRWLDWLRQ�DQG�SURFHHG�

RQFH�ZLWK�IDOOEDFN�RSWLRQ�LQ�6����

8VH�WKLV�VHWWLQJ�WR�IRUFH�013�HUURU�

FRUUHFWLRQ�

6��� ��������� ��� /$30�%UHDN�&RQWURO�

,Q�3URILOH��1R

:ULWHDEOH��<HV

� %5($.�LV�VHQW�LPPHGLDWHO\��'DWD�

LQWHJULW\�LV�PDLQWDLQHG�

� %5($.�LV�VHQW�LPPHGLDWHO\��'DWD�

LV�GHVWUR\HG�

��� %5($.�LV�VHQW�LQ�VHTXHQFH�ZLWK�

WUDQVPLWWHG�GDWD��'DWD�LQWHJULW\�LV�

PDLQWDLQHG�

6���� ���� 1RQH &RQQHFWLRQ�)DLOXUH�5HDVRQ�&RGH�

,Q�3URILOH��1R

:ULWHDEOH��1R

:KHQ�D�FRQQHFWLRQ�IDLOV�DQG�WKH�PRGHP�

VHQGV�12�&$55,(5��WKLV�UHJLVWHU�ZLOO�

FRQWDLQ�WKH�UHDVRQ�IRU�IDLOXUH��7KLV�UHJLV�

WHU�LV�UHDG�RQO\�

� 1RUPDO�GLVFRQQHFW�

� /RVV�RI�FDUULHU�

� 9����QHJRWLDWLRQ�IDLOHG�ZLWK�UHPRWH�

PRGHP�

� 1R�UHVSRQVH�WR�IHDWXUH�QHJRWLDWLRQ�

� 7KLV�PRGHP�LV�DV\QFKURQRXV�EXW�

WKH�UHPRWH�PRGHP�LV�V\QFKURQRXV�

� 0RGHPV�FRXOG�QRW�ILQG�D�FRPPRQ�

SURWRFRO�

�� %DG�UHVSRQVH�WR�IHDWXUH�QHJRWLD�

WLRQ�

�� 1RUPDO�GLVFRQQHFW�LQLWLDWHG�E\�

UHPRWH�PRGHP�

�� 5HPRWH�PRGHP�GRHV�QRW�UHVSRQG�

DIWHU����DWWHPSWV�

�� 3URWRFRO�YLRODWLRQ�
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6��� � %LW�0DSSHG�2SWLRQV��5HVXOW�&RGH�0HV�

VDJH�&RQWURO��

,Q�3URILOH��<HV

:ULWHDEOH��<HV

%LW 9DOXH� 0HDQLQJ

� � &211(&7�QQQQ�

UHVXOW�FRGH�LQGL�

FDWHV�'7(�UDWH��

� &211(&7�QQQQ�

UHVXOW�FRGH�LQGL�

FDWHV�'&(�UDWH�

LQVWHDG�RI�'7(�

UDWH�

� � 6WDQGDUG�&21�

1(&7�QQQQ�

UHVXOW�FRGH�

HQDEOHG�

� �$54�DSSHQGHG�WR�

&211(&7�QQQQ�

UHVXOW�FRGH�LQ�

HUURU�FRUUHFWLRQ�

PRGH�

� � 'LVDEOH�&$55,(5�

QQQQ�UHVXOW�FRGH�

� (QDEOH�&$5�

5,(5�QQQQ�

UHVXOW�FRGH�

� � 'LVDEOH�35272�

&2/�QQQQ�UHVXOW�

FRGH�

� (QDEOH�35272�

&2/�QQQQ�UHVXOW�

FRGH�

� � 5HVHUYHG�

� � 'LVDEOH�&20�

35(66,21�QQQQ�

UHVXOW�FRGH�

�� (QDEOH�&20�

35(66,21�QQQQ�

UHVXOW�FRGH�

���� � 5HVHUYHG�

7DEOH�(����6�5HJLVWHUV
Register Range Default Explanation
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6���� ����� ���������� %LW�0DSSHG�2SWLRQV��&HOOXODU�7UDQVPLW�

/HYHO��

8QLWV��$6&,,�GHFLPDO

,Q�3URILOH��<HV

:ULWHDEOH��<HV

%LW 9DOXH� 0HDQLQJ

��� �� ,QLWLDO�SRZHU�VHWWLQJ�

GHWHUPLQHG�E\�#0Q�

� � 'LVDEOH�FRPSURPLVH�

HTXDOL]HU���(��

�� (QDEOH�FRPSURPLVH�

HTXDOL]HU���(��

� � 5HVHUYHG�

� � 013���(&�PRGH�RII�

��� 013���(&�PRGH�RQ�

6���� ����� �������� %LW�0DSSHG�2SWLRQV��6\PERO�5DWHV�DQG�

$V\PPHWULF�5DWH�6HOHFW��

8QLWV��$6&,,�GHFLPDO

,Q�3URILOH��<HV

:ULWHDEOH��<HV

%LW 9DOXH� 0HDQLQJ

��� � ����

� ����

� ����������

� ����������������

� ����������������������

� ������������������

����������

� 9����$V\PPHWULF�'LV�

DEOHG

� 9����$V\PPHWULF�

(QDEOHG

7DEOH�(����6�5HJLVWHUV
Register Range Default Explanation
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0RGHP�5HVSRQVHV�

7DEOH�(���VKRZV�WKH�UHVSRQVHV�VXSSRUWHG�E\�WKH�3UHFLVLRQ%RRN�
)$;�PRGHP�

7DEOH�(����5HVSRQVHV
Word Response Numeric 

Response
Explanation

2. �� &RPPDQG�H[HFXWHG�

&211(&7 �� &RQQHFWLRQ�HVWDEOLVKHG�

5,1* �� 5LQJ�LV�GHWHFWHG�

12�&$55,(5 �� 0RGHP�KDQJV�XS�EHFDXVH��D�FDUULHU�

LV�QRW�GHWHFWHG��FDUULHU�LV�ORVW��RU�FDU�

ULHU�KDV�EHHQ�LQDFWLYH�IRU�WKH�SHULRG�

RI�WLPH�VHW�LQ�WKH�6���UHJLVWHU�

(5525 �� ,QYDOLG�FRPPDQG

&211(&7 �� &211(&7�IRU�;��

12�',$/721( �� 'LG�QRW�UHFHLYH�H[SHFWHG�GLDOWRQH��

(5525�IRU�;��DQG�;��

%86< �� 'HWHFWHG�D�EXV\�VLJQDO�RQ�WKH�OLQH��

(5525�IRU�;���;���DQG�;��

12�$16:(5 �� $�FRQWLQXRXV�ULQJLQJ�VLJQDO�LV�

GHWHFWHG�RQ�WKH�OLQH�ZKHQ�DWWHPSW�

LQJ�WR�RULJLQDWH�D�FDOO��7KH�YDOXH�LQ�

6��GHWHUPLQHV�KRZ�ORQJ�WKH�PRGHP�

ZLOO�ZDLW�IRU�DQ�DQVZHU�

&211(&7���� �� ����ESV�

&211(&7����� �� �����ESV�

&211(&7����� �� �����ESV�'7(�UDWH�

&211(&7����� �� �����ESV�'7(�UDWH�

&211(&7����� �� �����ESV�'7(�UDWH�

&211(&7������ �� ������ESV�'7(�UDWH�

&211(&7������ �� ������ESV�'7(�UDWH�

&211(&7������ �� ������ESV�'7(�UDWH�

&211(&7������ �� ������ESV�'7(�UDWH�

&211(&7������ �� ������ESV�'7(�UDWH�

&211(&7������� �� �������ESV�'7(�UDWH�

&211(&7���7;�����5; �� 9����RULJLQDWH�FRQQHFWLRQ�

&211(&7�����7;���5;� �� 9����DQVZHU�FRQQHFWLRQ�
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'(/$<(' �� 'HOD\HG�E\�EODFNOLVWLQJ��(5525�IRU�

;���;���DQG�;��

%/$&./,67(' �� %ORFNHG�E\�EODFNOLVWLQJ��(5525�IRU�

;���;���DQG�;��

)$;� �� &RQQHFWLRQ�HVWDEOLVKHG�LQ�ID[�PRGH�

�)&(5525 �� (UURU�LQ�)$;�PRGH

'$7$ �� &RQQHFWLRQ�HVWDEOLVKHG�LQ�GDWD�

PRGH��

&$55,(5��� �� ����ESV�'&(�UDWH�

&$55,(5���� �� ����ESV�'&(�UDWH�

&$55,(5�������� �� 9����EDFNZDUG�FKDQQHO�FDUULHU�

GHWHFWHG�

&$55,(5�������� �� 9����IRUZDUG�FKDQQHO�FDUULHU�

GHWHFWHG�

&$55,(5����� �� �����ESV�'&(�UDWH�

&$55,(5����� �� �����ESV�'&(�UDWH�

&$55,(5����� �� �����ESV�'&(�UDWH�

&$55,(5����� �� �����ESV�'&(�UDWH�

&$55,(5����� �� �����ESV�'&(�UDWH�

&$55,(5������ �� ������ESV�'&(�UDWH�

&$55,(5������ �� ������ESV�'&(�UDWH�

&$55,(5������ �� ������ESV�'&(�UDWH�

&$55,(5������ �� ������ESV�'&(�UDWH�

&$55,(5������ �� ������ESV�'&(�UDWH�

&$55,(5������ �� ������ESV�'&(�UDWH�

&$55,(5������ �� ������ESV�'&(�UDWH�

&$55,(5������ �� ������ESV�'&(�UDWH�

&211(&7������ �� ������ESV�'7(�UDWH�

&211(&7������ �� ������ESV�'7(�UDWH�

&211(&7������ �� ������ESV�'7(�UDWH�

&211(&7������ �� ������ESV�'7(�UDWH�

&211(&7������ �� ������ESV�'7(�UDWH�

&211(&7������ �� ������ESV�'7(�UDWH�

&2035(66,21��&/$66�� �� &RQQHFWHG�ZLWK�013���FRPSUHVVLRQ�

&2035(66,21��9��� �� &RQQHFWHG�ZLWK�9����FRPSUHVVLRQ�

7DEOH�(����5HVSRQVHV
Word Response Numeric 

Response
Explanation
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&2035(66,21��121(� �� &RQQHFWHG�ZLWK�QR�GDWD�FRPSUHV�

VLRQ�

35272&2/��121( �� &RQQHFWHG�ZLWK�QR�HUURU�FRUUHFWLRQ�

35272&2/��/$30 �� &RQQHFWHG�ZLWK�9���ELV�/$30�HUURU�

FRUUHFWLRQ�

&$55,(5������ �� ������ESV�'&(�UDWH�

&$55,(5������ �� ������ESV�'&(�UDWH�

35272&2/��$/7 �� &RQQHFWHG�ZLWK�013�������RU���HUURU�

FRUUHFWLRQ�

35272&2/�$/7�&(/�

/8/5

�� &RQQHFWHG�ZLWK�013���(&�

&211(&7������ �� ������ESV�'7(�UDWH�

&211(&7������ �� ������ESV�'&(�5DWH

&$55,(5������ ��� ������ESV�'&(�5DWH

&$55,(5������ ��� ������ESV�'&(�5DWH

&$55,(5������ ��� ������ESV�'&(�5DWH

&$55,(5������ ��� ������ESV�'&(�5DWH

&$55,(5������ ��� ������ESV�'&(�5DWH

&$55,(5������ ��� ������ESV�'&(�5DWH

&$55,(5������ ��� ������ESV�'&(�5DWH

&$55,(5������ ��� ������ESV�'&(�5DWH

&$55,(5������ ��� ������ESV�'&(�5DWH

&$55,(5������ ��� ������ESV�'&(�5DWH

&$55,(5������ ��� ������ESV�'&(�5DWH

&$55,(5������ ��� ������ESV�'&(�5DWH

&$55,(5������ ��� ������ESV�'&(�5DWH

&211(&7������ ��� ������ESV�'&(�5DWH

&211(&7������ ��� ������ESV�'&(�5DWH

&211(&7������ ��� ������ESV�'&(�5DWH

&211(&7������ ��� ������ESV�'&(�5DWH

&211(&7������ ��� ������ESV�'&(�5DWH

&211(&7������ ��� ������ESV�'&(�5DWH

&211(&7������ ��� ������ESV�'&(�5DWH

&211(&7������ ��� ������ESV�'&(�5DWH

&211(&7������ ��� ������ESV�'&(�5DWH

&211(&7������ ��� ������ESV�'&(�5DWH

7DEOH�(����5HVSRQVHV
Word Response Numeric 

Response
Explanation
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&211(&7������ ��� ������ESV�'&(�5DWH

&211(&7������ ��� ������ESV�'&(�5DWH

&211(&7������ ��� ������ESV�'&(�5DWH

�)� �)�(5525 (UURU�GHWHFWHG�LQ�ID[�PRGH�

7DEOH�(����5HVSRQVHV
Word Response Numeric 

Response
Explanation
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Index

1XPHULFV
���%DVH�7 . . . . . . . . . . . . 2-17
�����63(&LQW��. . . . . . . . .A-1
�����63(&IS��  . . . . . . . . .A-1

$
$&�DGDSWHU . . . . . . .2-19, 2-20

EDWWHU\�FDOLEUDWLRQ�DQG  4-5
DFWLYH�PDWUL[�GLVSOD\ . . . . . 2-4
DGMXVWLQJ�EULJKWQHVV  . . . . . 2-5
DOWLWXGH . . . . . . . . . . . . . . .A-5
$7�FRPPDQGV . . . . . . . . . .D-1
DXGLR  . . . . . . . . . . . 2-15, A-4

KHDGSKRQHV . . . . . . . . 2-16
LQWHUQDO�VSHDNHU  . . . . 2-16
OLQH�RXW . . . . . . . . . . . 2-16
PLFURSKRQH . . . . . . . . 2-16

DXGLR�OLQH�LQ  . . . . . . . . . . 2-16
FRQQHFWRU  . . . . . .B-1, B-3

DXGLR�OLQH�RXW
FRQQHFWRU  . . . . . .B-1, B-4

%
EDFNJURXQG�PRGH  . . . . . . 2-23
EDWWHU\ . . . . . . . . . . 2-20, A-5

FDOLEUDWLQJ  . . . . . 4-5, 4-7
FKDUJLQJ . . . . . 2-20, 2-22
KDUG�GLVN�GULYHV�DQG  . 2-11
OLIH�RI  . . . . . . . . . . . . 2-21
ORZ . . . . . . . . . . . . . . . 3-5
PDQDJHPHQW . . . . . . . . 4-5
3RZHU7RRO�DQG  . . . . . . 4-2
SULRULW\ . . . . . . . . . . . . 4-6
WLPH�UHPDLQLQJ . . . . . . 4-3

ERRW
SULPDU\. . . . . . . . . . . 2-11

EULJKWQHVV. . . . . . . . . 2-5, A-4
EXV�OHQJWK��6&6, . . . . . . . 2-18

&
FDFKH  . . . . . . . . . . . . . . . . A-2
FDOLEUDWLRQ�RI�EDWWHULHV 4-5, 4-7
FDXWLRQV  . . . . . . . . . . . . . . 1-1
&'�520. . . . . . . . . . . . . . 2-8
&HQWURQLFV  . . . . . . . 2-17, A-4
FKDQJLQJ�UHVROXWLRQ. . . . . . C-2
&KDUJH�OLIH  . . . . . . . . . . . . A-5
FKDUJLQJ�EDWWHU\ . . .2-20, 2-22
FOHDQLQJ�3UHFLVLRQ%RRN . . . 3-2
FRQILJXUDWLRQ�ILOH��3RZHU7RRO  .

4-11
FRQQHFWRUV

DXGLR�OLQH�LQ  . . . .B-1, B-3
DXGLR�OLQH�RXW  . . .B-1, B-4
'%��� . . . . . . . . . . . . 2-17
'&�LQSXW . . . . . .B-1, B-10
',1�� . . . . . . . . . . . . 2-12
GRFNLQJ . . . . . . .B-1, B-11
GXDO�VHULDO�SDUDOOHO. . . B-1, 

B-14
(WKHUQHW�WZLVWHG�SDLU  B-1, 

B-13
H[WHUQDO�IORSS\�GULYH . B-1, 

B-6
H[WHUQDO�PRQLWRUB-1, B-12
KHDGSKRQHV. . . . .B-1, B-2
NH\ERDUG . . .B-1, B-8, B-9
PLFURSKRQH . . . . .B-1, B-5
SDUDOOHO�SRUW  . . .B-1, B-18
5-���  . . . . . . . . . . . . 2-17
6&6,�,, . . . 2-18, B-1, B-7
VHULDO�DQG�SDUDOOHO . . . 2-17
VHULDO�SRUW��  . . B-1, B-16, 

B-19
VHULDO�SRUW��  . . .B-1, B-17
9*$�YLGHR. . . . . . . . . 2-19

,
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FRQWUROOHUV
GLVSOD\��VWDQGDUG  . . . . 2-4

FRQYHQWLRQV  . . . . . . . . . . . .1-1
&38 . . . . . . . . . . . . . . . . . .2-1
&38�VSHHG . . . . . . . . . . . . .4-3
FULWLFDO�EDWWHU\ . . . . . . . . . .3-6

'
'%����VHULDO�FRQQHFWRUV  . .2-17
'&�LQSXW��FRQQHFWRU B-1, B-10
'&�SRZHU . . . . . . . . . . . . .2-19
',1���FRQQHFWRU . . . . . . . .2-12
GLVSOD\ . . . .2-4, 2-5, A-2, A-3

FKDQJLQJ�UHVROXWLRQ  . . C-2
FRQWUROOHU . . . . . . . . . . 2-4
GLDJRQDO . . . . . . . . . . . A-3
H[WHUQDO . . . . . . . . . . . C-1
H[WHUQDO�PRQLWRU�VXSSRUW  . 

2-5
KHLJKW  . . . . . . . . . . . . A-3
3RZHU7RRO�DQG . . . . . . 4-4
VLPXOWDQHRXV�ZLWK�H[WHUQDO

2-5
VWDWXV . . . . . . . . . . . . . 2-6
ZDWWDJH  . . . . . . . . . . . 2-5
ZLGWK . . . . . . . . . . . . . A-3

GRFNLQJ�FRQQHFWRU. . B-1, B-11
GRFNLQJ�PRGXOH  . . . . . . . .2-19
GRW�SLWFK. . . . . . . . . . A-2, A-3
GRWV�SHU�LQFK  . . . . . . A-2, A-3
GXDO�VHULDO�SDUDOOHO�$8,�FRQQHF�
WRU . . . . . . . . . . . . . . . . . B-1

(
HFRQRP\�PRGH  . . . . . . . . . .2-9
(,$�PRGHP  . . . . . . . . . . .2-17
HPEHGGHG�6&6,�FRQWUROOHU. .2-2
(WKHUQHW  . . . . . . . . 2-17, A-4

WZLVWHG�SDLU��FRQQHFWRU . . . 
B-1, B-13

H[LW  . . . . . . . . . . . . . . . . . .4-4
H[SDQVLRQ�PRGXOHV��PHPRU\ . . 

2-3

H[WHUQDO�IORSS\�GLVN�GULYHV  . . . 
2-11, A-2
FRQQHFWRU . . . . . . B-1, B-6

H[WHUQDO�NH\ERDUG. . . . . . .2-15
LQWHUQDO�NH\ERDUG�DQG 2-12

H[WHUQDO�PRQLWRU  . . . 2-5, 2-8, 
2-19, C-1
FKDQJLQJ�UHVROXWLRQ  . . C-2
FRQQHFWRU . . . . . B-1, B-12
VWDWXV�/&' . . . . . . . . . 2-8

H[WHUQDO�PRXVH . . . . . . . . .2-15
WRXFKSDG�DQG . . . . . . 2-14

)
IDVW�PRGH . . . . . . . . . . . . .2-23
)DVW�6&6,�,, . . . . . . . . . . .2-18
ID[�PRGHP

$7�FRPPDQGV  . . . . . . D-1
UHVSRQVHV . . . . . . . . . D-38
6�UHJLVWHUV  . . . . . . . . D-20

IODVK�PHPRU\ . . . . . . . . . . .2-3
IORSS\�GLVN . . . . . . . . . . . . .2-8
IORSS\�GLVN�GULYHV . . . . . . .2-11
IUDPH�UDWHV. . . . . . . . . . . . .2-6
IUHTXHQF\ . . . . . . . . . . . . . A-5
IXHO�JDXJH. . . . . . . . . . . . . .4-3
IXOO\�FKDUJHG  . . . . . . . . . . .3-6

+
KDUG�GLVN  . . . . . . . . . . . . . .2-8
KDUG�GLVN�GULYHV . . . 2-11, A-2

EDWWHU\�DQG. . . . . . . . 2-11
FRQWUROOHU . . . . . . . . . . 2-2
SULPDU\�ERRW�GHYLFH  . 2-11

KHDGSKRQHV  . . . . . . . . . . .2-16
KHDGSKRQHV�FRQQHFWRUB-1, B-2
KHLJKW  . . . . . . . . . . . A-4, A-5
+3�%�VHULHV  . . . . . . . . . . . .2-1

,
,�2�FRQWUROOHUV  . . . . . . . . . .2-1
LQWHUQDO�VSHDNHU . . . 2-16, A-4

.
NH\�ORFN�VWDWXV . . . . . . . . . .2-9
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NH\ERDUG . . . . . 2-12, A-3, A-4
FRQQHFWRU  . . . . . .B-1, B-8
H[WHUQDO�NH\ERDUG�DQG2-12

NH\ERDUG�PRXVH  . . . . . . . .A-4
/

ODQJXDJHV . . . . . . . . . . . . 2-25
/&'�GLVSOD\

6((�GLVSOD\
/&'�RII . . . . . . . . . . . . . . . 4-4
OHQJWK . . . . . . . . . . . .A-4, A-5
OLIH�RI�EDWWHU\  . . . . . . . . . 2-21
OLQH�LQ . . . . . . . . . . . . . . . 2-16
OLQH�RXW . . . . . . . . . . . . . . 2-16
OLWKLXP�LRQ�EDWWHU\

6((�EDWWHU\
ORZ�EDWWHU\ . . . . . . . . .3-5, 3-6

3RZHU7RRO�DQG  . . . . . . 4-2
0

PDLQWDLQLQJ�EDWWHULHV  . . . . 3-7
PDQDJLQJ�EDWWHULHV . . . . . . 4-5
PHPRU\  . . . . . . . . . . 2-3, A-1

IODVK . . . . . . . . . . . . . . 2-3
XSJUDGLQJ . . . . . . . . . . 2-3

PLFURSKRQH . . . . . . . 2-16, A-4
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