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��� 0HFKDQLFDO�2XWOLQH
7KH�PHFKDQLFDO�RXWOLQH�DQG�GLPHQVLRQV�RI�WKH�SRZHU�VXSSO\�DGKHUH�WR�WKH�VWDQGDUG�36���)RUP�IDFWRU�
7KH�DSSUR[LPDWH�GLPHQVLRQV�DUH�����PP�KLJK�[���PP�ZLGH�[����PP�GHHS�

��� )DQ�5HTXLUHPHQWV
7KH�SRZHU�VXSSO\�LQFRUSRUDWHV�DQ���PP�ORZ�DFRXVWLF�QRLVH�IDQ�WR�H[KDXVW�DLU���7KH�VRXQG�SUHVVXUH
OHYHO�LV�PHDVXUHG�DW�D�GLVWDQFH�RI�����PHWHU�IURP�HDFK�VLGH�RI�WKH�SRZHU�VXSSO\�LQ�D�IUHH�ILHOG���7KH
ZRUVW�FDVH�SHDN�YDOXH�RI�WKH�PHDVXUHPHQWV�VKDOO�QRW�H[FHHG����G%$�DW���°&�±��°&�

'XH�WR�WKH�LQFUHDVHG�RXWSXW�UHTXLUHPHQWV�RI�WKH��9�VWDQGE\�FLUFXLW��SRZHU�VXSSO\�WKHUPDO�PDUJLQV
DUH�GLIILFXOW�WR�PDLQWDLQ�ZKLOH�WKH�V\VWHP�LV�LQ�WKH�³RII´�VWDWH���)RU�WKLV�UHDVRQ��WKH�SRZHU�VXSSO\�IDQ
ZLOO�UXQ�DW�D�UHGXFHG�530�ZKHQ�WKH�V\VWHP�LV�RII�

 
��� $&�3RZHU�/LQH

7KH�SRZHU�VXSSO\�LV�VSHFLILHG�WR�RSHUDWH�IURP��������9$&���������9$&��DW����RU���+]�DQG�LV�DXWR�
UDQJLQJ���7KH�SRZHU�VXSSO\�LV�WHVWHG�WR�PHHW�WKHVH�YROWDJHV��DQG�KDV�EHHQ�WHVWHG��EXW�QRW�VSHFLILHG�
LQ�D�FRQILJXUHG�V\VWHP�DW�±�����RI�WKH�YROWDJH�UDQJHV��DQG�VLPLODUO\�±��+]�RQ�WKH�OLQH�LQSXW
IUHTXHQF\�

7KH�SRZHU�VXSSO\��LQ�D�FRQILJXUHG�V\VWHP��LV�VSHFLILHG�WR�RSHUDWH�ZLWKRXW�HUURU�DW�IXOO�SRZHU�VXSSO\
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RXWSXW�ORDG��QRPLQDO�LQSXW�YROWDJH��ZLWK�OLQH�VRXUFH�LQWHUUXSWLRQV�QRW�WR�H[FHHG�RQH�SHULRG�RI�WKH�$&
LQSXW�SRZHU�IUHTXHQF\��L�H�����PLOOLVHFRQGV�DW���+]��

7KH�SRZHU�VXSSO\�LV�QRW�GDPDJHG�E\�$&�VXUJH�ULQJ�ZDYH�XS�WR����N9����$���7KLV�ULQJ�ZDYH�LV�D
���N+]�GDPSHG�RVFLOODWRU\�ZDYH�ZLWK�D�VSHFLILHG�ULVH�WLPH�IRU�WKH�OLQHDU�SRUWLRQ�RI�WKH�LQLWLDO�KDOI�
F\FOH�RI����µVHF���$GGLWLRQDOO\��WKH�FKDVVLV�ZLOO�QRW�EH�GDPDJHG�E\�D�XQLGLUHFWLRQDO�VXUJH�ZDYHIRUP�RI
XS�WR����N9�����$��ZLWK�D����µVHF�ULVH�WLPH�DQG���µVHF�GXUDWLRQ���)XUWKHU�GHWDLOV�RQ�WKHVH
ZDYHIRUPV�FDQ�EH�REWDLQHG�LQ�$16,�,(((�67'�&�����������

��� 3RZHU�6XSSO\�&RQQHFWRU�3LQ�$VVLJQPHQWV

����� 3��0DLQ�3RZHU�&RQQHFWRU

+RXVLQJ�����SLQ�0ROH[�������������&RQWDFW��0ROH[�����������

3LQ 6LJQDO ���$:*
&RORU

3LQ 6LJQDO ���$:*
&RORU

� ����9'& 2UDQJH �� ����9'& 2UDQJH

� ����9'&

����9�UHPRWH�VHQVH

2UDQJH

2UDQJH

�� ���9'& %OXH

� &20
���9�UHPRWH�VHQVH�571

%ODFN

%ODFN

�� &20 %ODFN

� ��9'& 5HG �� 36B21B/ *UHHQ

� &20 %ODFN �� &20 %ODFN

� ��9'& 5HG �� &20 %ODFN

� &20 %ODFN �� &20 %ODFN

� 3:5�2. *UD\ �� ��9 :KLWH

� �96% 3XUSOH �� ��9'& 5HG

�� ���9'& <HOORZ �� ��9'& 5HG

�� ���9'& <HOORZ �� ��9'& 5HG

�� ����9'& 2UDQJH �� &20 %ODFN

7DEOH��� ������SLQ�´0RGLILHG�$7;µ�3RZHU�6XSSO\�&RQQHFWRU

� 1RWH��7KH����9�SRZHU�DQG����9�UHPRWH�VHQVH�DUH�GRXEOH�FULPSHG�LQWR�D�VLQJOH�FRQWDFW�DW
SLQ�����7KH����9�UHPRWH�VHQVH�UHWXUQ�DQG�&20�DUH�GRXEOH�FULPSHG�LQWR�D�VLQJOH�FRQWDFW�DW
SLQ���

� 7KH�³0RGLILHG�$7;´�PDLQ�SRZHU�FRQQHFWRU�LV�FRQILJXUHG�DV�WKH�VWDQGDUG�$7;������[����SLQ
FRQQHFWRU�SOXV�D��[������SLQRXW�GHVLJQHG�WR�VXSSO\�DGGLWLRQDO���9'&�WR�WKH�ERDUG���)RU
FRQQHFWLQJ�WKLV�LQWR�WKH�,QWHO�/���*;��VHUYHU�ERDUG��XVH�WKH����SLQ�SRZHU�FRQQHFWRU�RQ�WKH
ERDUG�
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����� 3���$7;�$X[�3RZHU�&RQQHFWRU

+RXVLQJ����SLQ�0ROH[�������������&RQWDFW��0ROH[�����������

3LQ 6LJQDO ���$:*
&RORU

3LQ 6LJQDO ���$:*
&RORU

� &20 %ODFN � ����9'& 2UDQJH

� &20 %ODFN � ����9'& 2UDQJH

� &20 %ODFN � ��9'& 5HG

7DEOH��� $X[�$7;�3RZHU�&RQQHFWRU

����� 3��3���3����3���3HULSKHUDO�3RZHU�&RQQHFWRU

+RXVLQJ��$PS�������������&RQWDFW��$PS��������

3LQ 6LJQDO ���$:*
&RORU

� ���9'& <HOORZ

� &20 %ODFN

� &20 %ODFN

� ��9'& 5HG

7DEOH��� 3HULSKHUDO�3RZHU�&RQQHFWRU

����� 3��)ORSS\�'ULYH�3RZHU�&RQQHFWRU

+RXVLQJ��$PS���������

3LQ 6LJQDO ���$:*
&RORU

� ��9'& 5HG

� &20 %ODFN

� &20 %ODFN

� ���9'& <HOORZ

7DEOH��� )ORSS\�'ULYH�3RZHU�&RQQHFWRU

��� 3RZHU�6XSSO\�&KDVVLV�&RQILJXUDWLRQ
7KH�,QWHO�/%���*;��8�UDFN�VHUYHU�SODWIRUP�FDQ�RQO\�EH�FRQILJXUHG�ZLWK�D�VLQJOH�SRZHU�VXSSO\���)RU
D�PRUH�GHWDLOHG�VSHFLILFDWLRQ�RQ�WKH�SRZHU�VXSSO\��VHH�GRFXPHQW���������WKH�VSHFLILFDWLRQ�IRU�WKH
����:DWW�SRZHU�VXSSO\�ZLWK�3)&�
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� &KDVVLV�&RROLQJ
7ZR� V\VWHP� IDQV� DQG� WKH� SRZHU� VXSSO\� IDQ� SURYLGH� FRROLQJ� IRU� WKH� SURFHVVRU�V��� KDUG� GULYHV�� DQG
DGG�LQ�FDUGV�� �7ZR���PP�V\VWHP� IDQV�DUH�PRXQWHG� LQ� WKH�PLGGOH�RI� WKH�FKDVVLV�� �$OO� FKDVVLV� IDQV
SURYLGH�D�VLQJOH�WDFKRPHWHU�RXWSXW�IRU�530�GHWHFWLRQ�WKDW�WKH�VHUYHU�ERDUG�FDQ�PDNH�DYDLODEOH� IRU
VHUYHU�PDQDJHPHQW�PRQLWRULQJ�DQG�DOHUW� IXQFWLRQV�� �5HPRYDO�RI� WKH� WRS� FRYHU�JLYHV�DFFHVV� WR� WKH
IDQV��ZKLFK�WKHQ�FDQ�EH�HDVLO\�FKDQJHG�ZLWK�WKH�V\VWHP�SRZHUHG�GRZQ�

)LJXUH��� ��PP�6\VWHP�)DQ

AIR FLOW

ROTATION

80 ±.5

71.5 ±.3

25. ±.5

4.0X 2

4.- Φ4.5 DIA

230 ±30
LABEL SIDE

3         2        1

CONNECTOR PIN OUT

1

2

3

GROUND  BLACK
+12V RED

SIGNAL AND WIRE COLOR

All measurements are in millimeters

TACHOMETER
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� &KDVVLV�3HULSKHUDO�%D\V
��� �����)ORSS\�'ULYH�%D\

7KH� FKDVVLV�SURYLGHV� IRU� WKH� LQVWDOODWLRQ�RI�D����³� IORSS\�GULYH�DERYH� WKH�����´�&'�520�GULYH�ED\�
5HPRYDO�RI�WKH�WRS�FRYHU�SURYLGHV�DFFHVV�IRU�UHSODFHPHQW�RI�WKH�IORSS\�GULYH�

��� ������'ULYH�%D\
7KH�FKDVVLV� VXSSRUWV�RQH�KDOI�KHLJKW�����´�KLJK��UHPRYDEOH�PHGLD�SHULSKHUDO�GHYLFHV� �W\SLFDOO\�&'�
520����$V�D�JXLGHOLQH�EDVHG�RQ�FRROLQJ�FDSDELOLWLHV��WKH�PD[LPXP�UHFRPPHQGHG�SRZHU�SHU�GHYLFH�LV
��:�� �7KHUPDO�SHUIRUPDQFH�RI� VSHFLILF�GHYLFHV�PXVW�EH�YHULILHG� WR�HQVXUH�FRPSOLDQFH� WR� WKH�GULYH
PDQXIDFWXUHU¶V�VSHFLILFDWLRQV�

7KH�������SHULSKHUDOV�DUH�UHPRYDEOH�IURP�WKH�IURQW�RI�WKH�FKDVVLV�DIWHU�UHPRYDO�RI�WKH�WRS�FRYHU�

��� /9'�6&6,�+RW�6ZDS�'ULYH�%D\V
7KH�/%���*;��8�UDFN�VHUYHU�FKDVVLV�VXSSRUWV�XS�WR�IRXU��WZR��´�KLJK�DQG�WZR����´�KLJK�������/9'
8OWUD��� 6&6,� KDUG� GULYHV� ZKLFK� DUH� DFFHVVLEOH� IURP� WKH� IURQW� RI� WKH� FKDVVLV�� )RXU� ORZ�FRVW� 6(&&
FDUULHUV�DUH�SURYLGHG�ZLWK�WKH�FKDVVLV�WR�EH�LQVWDOOHG�RQ�WKH�KDUG�GULYHV�

7KHUPDO�SHUIRUPDQFH�RI�VSHFLILF�KDUG�GULYHV�PXVW�EH�YHULILHG�WR�HQVXUH�FRPSOLDQFH�WR�WKH�GULYH
PDQXIDFWXUHU¶V�VSHFLILFDWLRQV���3HULSKHUDOV�PXVW�EH�VSHFLILHG�WR�RSHUDWH�DW�D�PD[LPXP�DPELHQW
WHPSHUDWXUH�RI���°&�
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� )URQW�3DQHO
7KH�IURQW�SDQHO�ERDUG�LQFOXGHV�WKH�3RZHU�2Q�2II�EXWWRQ��D�JUHHQ�3RZHU�2Q�/('��IRXU�JUHHQ�KDUG
GULYH�DFWLYLW\�/('¶V��QRW�GULYH�IDLOXUHV���ZKLFK�DUH�YLVLEOH�WKURXJK�WKH�IURQW�LQOD\�

$�IRXU�SLQ�FRQQHFWRU�LV�SURYLGHG�RQ�WKH�IURQW�SDQHO�ERDUG�IRU�FRQQHFWLRQ�WR�WKH�KRW�VZDS�EDFNSODQH
IRU�GULYH�DFWLYLW\�RI�GULYHV�QXPEHU���DQG���

$�IRXU�SLQ�FRQQHFWRU�LV�SURYLGHG�RQ�WKH�IURQW�SDQHO�ERDUG�IRU�FRQQHFWLRQ�WR�WKH�KRW�VZDS�EDFNSODQH
IRU�GULYH�DFWLYLW\�RI�GULYHV�QXPEHU���DQG���

$�IRXU�SLQ�FRQQHFWRU�LV�SURYLGHG�RQ�WKH�IURQW�SDQHO�ERDUG�IRU�FRQQHFWLRQ�WR�WKH�EDVHERDUG�IRU�SRZHU
/('�

$�WZR�SLQ�FRQQHFWRU�LV�SURYLGHG�RQ�WKH�IURQW�SDQHO�ERDUG�IRU�FRQQHFWLRQ�WR�WKH�EDVHERDUG�IRU�WKH
SRZHU�VZLWFK�

)LJXUH��� )URQW�3DQHO�DQG�)XQFWLRQV

Power LED Hard Drive Activity LEDs 

Power Switch 
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� +RW�6ZDS�6&6,�6XEV\VWHP
7KH� ,QWHO� /%���*;� �8� UDFN� VHUYHU� FKDVVLV� KDV� WZR� LQGHSHQGHQW�� LGHQWLFDO� KRW�VZDS� EDFNSODQHV�
(DFK�EDFNSODQH�VXSSRUWV�WZR�8OWUD��6&6,�KRW�VZDSSDEOH�GULYHV�� �7ZR�FRQILJXUDEOH�VZLWFKHV�RQ�WKH
EDFN�RI�HDFK�EDFNSODQH��VHH�)LJXUH�����GHWHUPLQH�WKH� LGHQWLILFDWLRQ�RI�HDFK�GULYH���7KH�EDFNSODQHV
DUH� WKHQ�GDLV\� FKDLQHG�ZLWK�D� VWDQGDUG����SLQ�8OWUD��� 6&6,� FDEOH�� � 7KH� KRW�VZDS�6&6,� VXEV\VWHP
VXSSRUWV�WKH�IROORZLQJ�IHDWXUHV�

� +RW�VZDSSLQJ�RI�8OWUD���6&6,�GULYHV��WKDW�DOORZV�FRQQHFWLRQ�RI�6&6,�GHYLFHV�ZKLOH�WKH�SRZHU
LV�RQ�

� )XOO�GXDO�PRGH�/9'�RSHUDWLRQ��FRPSOLDQW�ZLWK�)DVW��8OWUD�DQG�8OWUD���6&6,�EXV�RSHUDWLRQ�

��� 6XEV\VWHP�3XUSRVH
7KH�,QWHO�/%���*;��8�UDFN�VHUYHU�FKDVVLV�KRW�VZDS�6&6,�EDFNSODQH�SHUIRUPV�WKH�WDVNV�DVVRFLDWHG
ZLWK�KRW�VZDSSDEOH�6&6,�GULYHV��7KH�EDFNSODQH�GHVLJQ�DOORZV�IRU�

� )RXU�KLJK�GHQVLW\����SLQ�FRQQHFWRUV�IRU�IRXU�/9'�8OWUD���FRPSDWLEOH�6&6,�GULYHV
� $FWLYH�WHUPLQDWLRQ�RQ�6&6,�EXV
� 3HU�GULYH�SRZHU�FRQWURO��LQFOXGLQJ�DXWRPDWLF�VORW�SRZHU�GRZQ�XSRQ�GULYH�UHPRYDO

��� $EVWUDFW
7KH�,QWHO�/%���*;�KRW�VZDS�6&6,�EDFNSODQH�LV�PDGH�XS�RI�WKH�IROORZLQJ�IXQFWLRQDO�EORFNV�

� 6&6,�%XV�ZLWK�8OWUD���KLJK�GHQVLW\�/9'����SLQ�GULYH�FRQQHFWRUV��DQG�DFWLYH�WHUPLQDWRUV
� 6&6,�GULYH�SRZHU�FRQWURO
� &RQILJXUDWLRQ�MXPSHUV
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��� +RW�6ZDS�%DFNSODQH�%RDUG�/D\RXW
7KH�EDFNSODQHV�UHVLGH�LQ�WKH�KRW�VZDS�GULYH�ED\�RI�WKH�,QWHO�/%���*;��8�UDFN�VHUYHU�FKDVVLV���1RWH
WKLV�LV�D�SDVVLYH�EDFNSODQH��ZKLFK�PHDQV�WKHUH�LV�QR�ILUPZDUH�DVVRFLDWHG�ZLWK�LW��QR�6$)�7(�$6,&��
$V�D�UHVXOW��VHUYHU�PDQDJHPHQW�ZLOO�QRW�EH�DEOH�WR�GHWHUPLQH�WKH�VWDWXV�RI�HDFK�GULYH�

7KH� IROORZLQJ� GLDJUDP� VKRZV� WKH� OD\RXW� RI� FRPSRQHQWV� DQG� FRQQHFWRUV� RQ� WKH� KRW�VZDS� 6&6,
EDFNSODQH�SULQWHG�FLUFXLW�ERDUG�

68Pin SCSI CON
NECTOR

SCSI ID SW
SW2 SW1 DISK1 DISK0
 OFF OFF      1          0
 OFF   ON     3          2
  ON  OFF     5          4
  ON    ON     9          8

SE/LVD SCSI
TERMINATOR

TERMINATOR
ENABLE : SHORT
DIABLE  : OPEN

DISK POWER
CONNECTOR

)LJXUH��� )XQFWLRQDO�'LDJUDP�RI�WKH�+RW�6ZDS�6&6,�%DFNSODQH

����� &RQILJXUDWLRQ�2SWLRQV
7KH� IROORZLQJ� WDEOH� OLVWV�DOO�SRVVLEOH�6&6,� ,'�VZLWFK�FRQILJXUDWLRQV�RI� WKH� ,QWHO� /%���*;�KRW�VZDS
6&6,�EDFNSODQH�DQG�WKH�UHVXOWLQJ�6&6,�,'�IRU�WKH�SRVLWLRQ�RI�HDFK�VZLWFK�

6:
�

6:
�

,'� RI� 'LVN
�

,'� RI� 'LVN
�

2)) 2)) � �

2)) 21 � �

21 2)) � �

21 21 � �

7DEOH��� +6%3�&RQILJXUDWLRQ�-XPSHUV
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��� )XQFWLRQDO�'HVFULSWLRQ
7KLV� VHFWLRQ� GHILQHV� WKH� DUFKLWHFWXUH� RI� WKH� ,QWHO� /%���*;� +RW�VZDS� 6&6,� %DFNSODQH�� LQFOXGLQJ
GHVFULSWLRQV� RI� IXQFWLRQDO� EORFNV� DQG� KRZ� WKH\� RSHUDWH�� 7KH� IROORZLQJ� ILJXUH� VKRZV� WKH� IXQFWLRQDO
EORFNV�RI�WKH�+RW�VZDS�6&6,�%DFNSODQH��$Q�RYHUYLHZ�RI�HDFK�EORFN�IROORZV�

SCA-2 Connector 1

(Lower Slot)

68P SCSI
Connector

Terminator
Enable Jumper(JP2)
Short : Enable
Open : Disable

SCA-2 Connector 0

(Upper Slot)

LVD/SE Multimode 
TERMINATOR

Drive Power
Control

ID Config

EPLD

ID SELECT SW

DIP2 DIP1    SLOT0 SLOT1
OFF  OFF         1          0
OFF  ON           3          2
ON    OFF         5          4
ON    ON           9          8

Presence

Presence

)LJXUH��� +RW�6ZDS�6&6,�%DFNSODQH�%ORFN�'LDJUDP

����� ���SLQ�/9'�KLJK�GHQVLW\�+RW�6ZDS�&RQQHFWRUV
7KH�,QWHO�/%���*;�FRQWDLQV�WZR�KRW�VZDS�EDFNSODQH�ERDUGV�ZLWK�WZR�KLJK�GHQVLW\�/9'�FRQQHFWRUV
RQ�HDFK�EDFNSODQH��7KH�FRQQHFWRUV�SURYLGH�SRZHU�DQG�6&6,�VLJQDOV�XVLQJ�D�VLQJOH�FRQQHFWRU��(DFK
6&6,�GULYH�DWWDFKHV�WR�WKH�EDFNSODQH�XVLQJ�RQH�RI�WKHVH�FRQQHFWRUV�

����� 6&6,�,QWHUIDFH
7KH�6&6,� LQWHUIDFH�RQ�WKH�,QWHO�/%���*;�+RW�VZDS�6&6,�%DFNSODQH�SURYLGHV� WKH�UHTXLUHG�FLUFXLWU\
EHWZHHQ�WKH�6&6,�EXV�DQG�WKH�$GDSWHF�FRQWUROOHU��ZKLFK�FRQWDLQV�WKH�LQWHOOLJHQFH�IRU�WKH�EDFNSODQH�
7KH�LQWHUIDFH�FRQVLVWV�RI�DQ�$OWHUD�(3/'��$IWHU�SRZHULQJ�RQ��WKH�$OWHUD�(3/'�GHWHFWV�WKH�SUHVHQFH�RI
GLVNV�LQ�WKH�VORWV�DQG�SRZHUV�WKHP�RQ��7KH�6&6,�,'�FRQILJXUDWLRQ�RI�WKH�GLVNV� LV�FRQILJXUHG�RQ�WKH
EDFNSODQHV� E\� XVLQJ� WZR� ',3�VZLWFKHV� ORFDWHG� RQ� WKH� ERDUGV�� 6HH� VHFWLRQ� ������ IRU� WKH� 6&6,� ,'
FRQILJXUDWLRQ�RSWLRQV�
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� 'XDO�6ORW�3&,�5LVHU
7KH�,QWHO�/%���*;�HPSOR\V�D�GXDO�VORW�3&,�ULVHU��ZKLFK�SURYLGHV�WZR�IXOO�OHQJWK����ELW���0K]�3&,�
7KH�ULVHU�LV�DQ�DFWLYH�ULVHU�GXH�WR�WKH�H[WUD�3&,�%XV�%ULGJH�RQ�WKH�FDUG���7KH�ULVHU�UHVLGHV�LQ�3&,�VORW
QXPEHU���RI�WKH�,QWHO�/���*;��VHUYHU�ERDUG�

TI PCI
Bridge

PCI2031
32Bits/33MHz

Slot 0 (Lower Slot)

Slot 1 (Upper Slot)

Primary PCI
Secondary PCI

IDSEL 21

IDSEL 20

P_INT_A <- INT_A
P_INT_B <- INT_B
P_INT_C <- INT_C
P_INT_D <- INT_D

P_INT_B <- INT_A
P_INT_C <- INT_B
P_INT_D <- INT_C
P_INT_A <- INT_D

PCI Slot5

IDSEL 20

)LJXUH��� $FWLYH�3&,�5LVHU�%ORFN�'LDJUDP

1RWH��7KH�,QWHO� /���*;��EDVHERDUG�SURYLGHG� LQ� WKH� ,QWHO� /%���*;�V\VWHP�FRQWDLQV���3&,�VORWV
DQG���,6$�VORW��3&,�6ORW���FRQWDLQV�WKH�3&,�5LVHU�&DUG��7KH�RWKHU�VORWV�DUH�LQDFWLYH�DQG�VKRXOG�QRW�EH
XVHG���$Q\��XS�WR�WZR��3&,�FDUGV�LQ�WKH�V\VWHP�VKRXOG�EH�LQVHUWHG�LQ�WKH�VORWV�RQ�WKH�3&,�5LVHU�FDUG�
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The architecture of the L440GX+ server board is based on a design supporting dual processor
operation using Intel Pentium® II or Pentium® III processor cards, and the Intel® 82440GX AGP-set.
The L440GX+ provides a PCI-based I/O subsystem containing embedded devices for video, NIC,
SCSI, and IDE, along with an ISA bridge to support compatibility devices.  The server board also
provides support for Server Management and monitoring hardware, as well as interrupt control that
supports dual processor and PC/AT compatible operation.  This section provides an overview of these
L440GX+ subsystems:

• 6XSSRUW�IRU�WKH�3HQWLXP��II�RU�3HQWLXP��,,,�SURFHVVRUV�
• ,QWHO����*;�$*3�VHW
• 0HPRU\
• 3&,�VXSSRUW
• %0&�6HUYHU�PDQDJHPHQW�FRQWUROOHU

������ ,QWHO��3HQWLXP��II��DQG�3HQWLXP��,,,�3URFHVVRU�6XSSRUW
The L440GX+ server board will only function with the Pentium® II or Pentium® III processor card
operating with a 100MHz front side bus.  The Pentium® II and Pentium® III processor core/L1 cache
appears on one side of a pre-assembled printed circuit board, approximately 2.5" x 5" in size, with
256KB or 512KB L2 cache on the backside.  The L2 cache and processor core/L1 cache connect
using a private bus isolated from the processor host bus and operates at half of the processor core
frequency.  To compensate for the cache bus speed, the L1 data and code caches are 16KB. The
processor supports memory cache of up to 4GB of addressable memory space.

The Pentium® III internal core can operate at frequencies of 500MHz, 533MHz, 550MHz, 600MHz,
650MHz, 667MHz, and 700MHz.  While the Pentium® II can operate at frequencies starting up to
450MHz. The Pentium® II and Pentium® III processor’s external interface is designed to be MP-ready.
Each processor contains a local APIC section for interrupt handling.  When two processors are
installed, the pair must be of identical revision, core voltage, and bus/core speeds.  If only one
processor is installed, the other 242-contact slot connector must have a terminator card installed.

������ 9ROWDJH�5HJXODWLRQ�0RGXOHV��950�
The L440GX+ server board provides two embedded VRM 8.2-compliant voltage regulators (DC-to-DC
converters) to provide VCCP to each installed processor.  One VRM is powered from the 5V supply
and the other by the 12V supply.  Each VRM automatically determines the proper output voltage as
required by each processor.

������ �����*;�$*3VHW
The L440GX+ server board architecture is designed around the Intel® 82440GX host bridge controller
(440GX).  This device provides 100MHz processor host bus interface support, DRAM controller, PCI
bus interface, and power management functions.  The host bus/memory interface in the 440GX is
optimized for 100MHz operation, using 100MHz SDRAM main memory.  The PCI interface is PCI 2.1-
compliant, providing a 33 MHz / 5V signaling environment for embedded controllers and slots in the
single PCI segment on L440GX+ server board.  The 440GX memory controller supports up to 2 GB of
ECC or non-ECC memory, using PC/100 compliant Synchronous DRAM (SDRAM) devices on DIMM
plug-in modules.  ECC can detect and correct single-bit errors, and detect multiple-bit errors.

������ 0HPRU\
The L440GX+ server board only supports 100MHz, PC/100-compliant SDRAM DIMMs.  EDO DIMMs
cannot be used.  Two types of memory devices on the DIMMs are supported: registered or
unbuffered.

Four DIMM slots are provided and are capable of supporting 168 pin JEDEC, 3.3 Volt, 72-bit
Registered or Unbuffered ECC DIMMs or 64-bit Unbuffered Non-ECC DIMMs.  The minimum
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supported memory size is 32MB.  The maximum memory size configurable is 2GB.  Memory can be
installed in one, two, three, or four sockets and must be populated starting with the lowest numbered
slot first and filling slots in consecutive order.  Empty memory slots between DIMMs is not supported.
You can mix various sizes of DIMMs, but cannot mix unbuffered and registered DIMMs.  Best
performance is obtained using unbuffered DIMMs.  Registered DIMMs require additional time (1 clock)
for memory accesses.

The PIIX4E provides a local Intelligent Management Bus (IMB) interface to SDRAM DIMM information,
SDRAM clock buffer control, and processor core speed configuration.  BIOS code uses this interface
during auto-configuration of the processor/memory subsystem, as part of the overall server
management scheme.

������ 3&,�,�2�6XEV\VWHP
The primary I/O bus for the L440GX+ is PCI, compliant with revision 2.1 of the PCI specification.  The
primary PCI bus supports embedded SCSI, network control, video, and a multi-function device that
provides a PCI-to-ISA bridge, bus master IDE controller, Universal Serial Bus (USB) controller, and
power management controller.  The primary PCI bus also supports the two  slots on the PCI Riser for
full-length PCI add-in cards.

3&,�6&6,�6XEV\VWHP
The embedded SCSI controller on the L440GX+ is the Adaptec AIC-7896 dual function controller.
This device provides both Ultra2 and Ultra wide SCSI interfaces as two independent PCI functions*.
The four hot swappable drive bays operate off of the Ultra2 channel of the Adaptec AIC-7896
controller.

3&,�1HWZRUN�,QWHUIDFH�6XEV\VWHP
The network interface on the L440GX+ is implemented using an Intel 82559 network controller, which
provides a 10/100Mbit Ethernet interface supporting 10baseT and 100baseTX, integrated with an
RJ45 physical interface.  The 82559 network controller also provides Wake-On-LAN functionality if the
power supply used supports a minimum of 720mA of 5V standby current (configurable via baseboard
jumper).

3&,�9LGHR�6XEV\VWHP
The embedded SVGA-compatible video controller on the L440GX+ is a Cirrus Logic* GD5480 SGRAM
GUI Accelerator.  The SVGA subsystem also contains 2MB of SGRAM (synchronous graphics RAM).

3&,�WR�,6$�%ULGJH��,'(�86%�30�&RQWUROOHU���3,,;�H�
The PIIX4E is a multi-function PCI device, with four distinct PCI controllers onboard: PCI-to-ISA
bridge, PCI bus master IDE interface, USB host controller, and enhanced power management.  The
PIIX4E also integrates a real-time clock (RTC), 82C54 Timer/Counter, two 82C59 interrupt controllers,
and dual 82C37 DMA controllers on-chip that support “distributed DMA” transfers as well as
compatibility operation.  The PIIX4E also provides general purpose chip select decoding for BIOS,
external RTC, keyboard controller and Intel I/O APIC.  The integrated IDE controller supports up to
four IDE devices in Bus Master mode at speeds up to 33MB/s (Ultra DMA/33 operation). The USB
controller is Universal Host Controller Interface (UHCI) compatible.

�����������������������������������������������
� 7KH� 3,,;�(� DQG� $,&������ DUH� ³0XOWL�IXQFWLRQ´� 3&,� GHYLFHV� WKDW� SURYLGH� VHSDUDWH� VHWV� RI
FRQILJXUDWLRQ�UHJLVWHUV�IRU�HDFK� IXQFWLRQ��ZKLOH�VKDULQJ�D�VLQJOH�3&,�KDUGZDUH�FRQQHFWLRQ�� �5HIHU� WR
WKH�3&,�VSHFLILFDWLRQ�IRU�IXUWKHU�GHWDLOV�
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������ ,6$�,�2�6XEV\VWHP
The L440GX+ contains a full-featured ISA I/O subsystem with local ISA bus interface to embedded
Super I/O, I/O APIC, Flash BIOS, Basic Utility Device (BUD), and server management features.

1DWLRQDO�6HPLFRQGXFWRU�������6XSHU�,�2�'HYLFH
Compatibility I/O on the L440GX+ is implemented using a National PC87309VLJ component.  This
device integrates a floppy disk controller, keyboard and mouse controller, two enhanced UARTs, full
IEEE 1284 parallel port, and support for power management.  The chip provides separate
configuration register sets for each supported function.  Connectors are provided for all compatible I/O
devices.

,�2�$3,&
The L440GX+ server board incorporates an Intel S82093AA Advanced Programmable Interrupt
Controller to handle interrupts in accordance with Multiprocessor Specification
1.4.

)ODVK�%,26
The BIOS for the L440GX+ server board resides in an Intel 28F008S5 FlashFile Memory Family,
8Mbit, symmetrically blocked (64KB) flash device.

6HUYHU�0DQDJHPHQW�6XEV\VWHP
The L440GX+ server board incorporates a Dallas* 82CH10 micro-controller as the baseboard
management controller (BMC).  The BMC controls and monitors server management features on the
server board, and provides the ISA interface to two independent IMB-based serial buses.  The power
supply on/off control, hard reset control, video blanking, watchdog timers, Fault Resilient Booting
(FRB) functionality, and all temperature, voltage, fan and chassis intrusion monitoring are integrated
into the BMC.  The BMC can be polled for current status, or configured to automatically send an alert
message when an error condition is detected either manually or by software.  In addition, the L440GX+
server board provides an Emergency Management Port (EMP).  With an external modem connected to
serial port 2, this feature provides remote reset, power up/down control, and access to the event log,
or run-time information.  This port also supports console redirection.

%DVLF�8WLOLW\�'HYLFH
The L440GX+ provides the Basic Utility Device (BUD) for ISA and PCI interrupt routing, SMI/NMI
routing, and PCI arbitration expansion.  The physical device is an Altera* 7128 CPLD.

���� /���*;��)XQFWLRQDO�$UFKLWHFWXUH
7KLV� FKDSWHU� SURYLGHV� KLJK� OHYHO� GHVFULSWLRQV� RI� IXQFWLRQDOLW\� GLVWULEXWHG� EHWZHHQ� IXQFWLRQDO� EORFNV
�H�J���LQWHUUXSW�VWUXFWXUH��FORFNV��UHVHWV��DQG�VHUYHU�PDQDJHPHQW��

������ 3URFHVVRU���3&,�+RVW�%ULGJH���0HPRU\�6XEV\VWHP
The processor/PCI bridge/memory subsystem consists of support for 1 to 2 identical Pentium® II or
Pentium® III processor card(s), and up to 4 PC/100 SDRAM DIMMs.  This support circuitry on the
baseboard consists of the following:

• ,QWHO������*;�����*;��3&,�KRVW�EULGJH��PHPRU\��DQG�SRZHU�PDQDJHPHQW�FRQWUROOHU�FKLS�
• 'XDO����0+]�)6%�����FRQWDFW� VORW� FRQQHFWRUV�DFFHSWLQJ� LGHQWLFDO� 3HQWLXP�� II� RU�3HQWLXP�

,,,�SURFHVVRU�FDUGV��LI�XVLQJ���SURFHVVRU��D�*7/��WHUPLQDWRU�FDUG�PXVW�EH�LQVHUWHG�LQWR�WKH
HPSW\�VORW��
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• )RXU�����SLQ�',00�FRQQHFWRUV�IRU�LQWHUIDFH�WR�6'5$0�PHPRU\�
• Processor host bus GTL+ support circuitry, including termination power supply.
• (PEHGGHG�'&�WR�'&�YROWDJH�FRQYHUWHUV�IRU�SURFHVVRU�SRZHU�
• $3,&�EXV�
• 0LVFHOODQHRXV�ORJLF�IRU�UHVHW�FRQILJXUDWLRQ�DQG�SURFHVVRU�FDUG�SUHVHQFH�GHWHFWLRQ�

������ �����*;�+RVW�%ULGJH
The 82440GX host bridge is a 492-pin BGA device with a 3.3V core and mixed 5V, 3.3V, and GTL+
signal interface pins.  The PCI host bridge in the 440GX provides the sole pathway between processor
and I/O systems, performing control signal translations and managing the data path in transactions
with PCI resources onboard.  This includes translation of 64-bit operations in the GTL+ signaling
environment at 100MHz, to a 32-bit PCI Rev. 2.1 compliant, 5V signaling environment at 33MHz.  The
440GX also handles arbitration for PCI bus master access.  For more information on L440GX+
arbitration specifics, refer to “PCI Arbitration” later in this chapter.  Although the 440GX is capable of
being clocked to operate with multiple processor FSB frequencies, on L440GX+ the host bridge only
supports a 100MHz FSB.  The device also features 32-bit addressing (not 36-bit), 4 or 1 deep in-order
and request queue (IOQ), dynamic deferred transaction support, and Desktop Optimized (DTO) GTL
bus driver support (gated transceivers for reduced power operation).  The PCI interface provides
greater than 100 MB/s data streamlining for PCI to SDRAM accesses (120 MB/s for writes), while
supporting concurrent processor host bus and PCI transactions to main memory.  This is
accomplished using extensive data buffering, with processor-to-SDRAM and PCI-to-SDRAM write data
buffering and write-combining support for processor-to-PCI burst writes.

���*;�0HPRU\�&RQWUROOHU
The 440GX performs the function of memory controller for the L440GX+.  Total memory of 32MB to
2GB is supported.  Although the memory controller supports a variety of memory devices, the
L440GX+ implementation only supports PC/100 compliant, 72-bit, unbuffered or registered ECC
SDRAM DIMMs or PC/100 Compliant 64-bit, unbuffered Non-ECC SDRAM DIMMs.
The 440GX provides ECC that can detect and correct single-bit errors (SED/SEC), and detect all
double-bit and some multiple-bit errors (DED).  Parity checking and ECC can be configured under
software control; higher performance is possible if ECC is disabled (1 clock savings).  At initial power-
up, ECC and parity checking are disabled.

������ 3URFHVVRU�VXE�V\VWHP
The L440GX+ provides two 242 pin connectors providing support for dual Pentium® II or Pentium® III
processors.  The primary processor slot is located at location J9D1 and the secondary processor is
located at location J9B1 on the baseboard.

3URFHVVRU�7HUPLQDWLRQ�5HJXODWLRQ�3RZHU
The termination circuitry required by the processor bus signaling environment (GTL+), and the circuitry
to set the GTL+ reference voltage are implemented directly on the processor card.  The baseboard
provides 1.5V GTL+ termination power, and two VRM 8.2-compliant DC-to-DC converters to provide
processor VCCP power at each connector.  Power for processor 1 is derived from the 12V supply,
using an embedded DC-DC converter onboard.  A second DC-DC converter is also embedded for
processor 2, which derives power from the 5V supply.  Each VRM looks at the VID bits for its
respective processor to automatically determine proper output voltage.

7HUPLQDWLRQ�&DUG
If only one processor card is installed on the board, a termination card must be installed in the empty
processor slot to start the system.  The L440GX+ server board contains circuitry that will hold off the



,QWHO��/%���*;��8�5DFN�6HUYHU�&KDVVLV�736�5HY����

��

deassertion of reset if a processor slot is left vacant.  The server will not boot in this condition.  The
termination card contains GTL+ termination circuitry, clock signal termination, and Test Access Port
(TAP) bypassing for the vacant connector.

$3,&�%XV
Interrupt notification and generation for dual processors is accomplished with an independent path
between local APICs in each processor and the Intel I/O APIC located on the server board.  This
simple bus consists of 2 data signals and one clock line.  PC-compatible interrupt handling is
accomplished by using the PIIX4e, with all interrupts delivered to the processor via the INTR line.
However, reduced interrupt latency is possible when the APIC bus delivers interrupts in uni-processor
operation (if supported by the OS).  Refer to “Interrupts and I/O APIC” later in this chapter for more
information.

0LVFHOODQHRXV�3URFHVVRU�0HPRU\�6XEV\VWHP�&LUFXLWU\
In addition to the circuitry described above, the processor subsystem contains the following:

3URFHVVRU�&RUH�)UHTXHQF\�DQG�0HPRU\�&RQILJXUDWLRQ�/RJLF
The PIIX4e provides an independent IMB segment, the PIIX4e System Management Bus (PIIX4e
SMB), supporting an IMB EEMUX device (PCF8550) for configuration of processor core speed.  The
PIIX4e IMB segment also provides access to information stored in IMB ROMs on installed DIMMs, and
control of the SDRAM clock buffer that gates synchronous clocks to each DIMM.  This feature allows a
defective DIMM to be disabled and total memory resized automatically.  BIOS code controls these
features using IMB operations performed by the PIIX4e.

3URFHVVRU�&DUG�3UHVHQFH�'HWHFWLRQ
Logic is provided on the server board to detect the presence and identity of installed processor or
termination cards.  A termination card must be installed in a vacant processor card slot to ensure
reliable system operation.  If the logic senses an empty connector, the installed processor will not be
allowed to leave the reset state, preventing operation of the system with an improperly terminated
GTL+ processor bus.

���� 3&,�,�2�6XEV\VWHP
All I/O for the L440GX+, including PCI and PC-compatible I/O, is directed through the PCI interface.
On the L440GX+, the primary PCI bus supports the following embedded devices and connectors:

l Two 120-pin, 32-bit, 5 Volt, PCI expansion slot connectors on the Active PCI Riser attached
to slot 2 on the server board

l PIIX4e PCI-to-ISA bridge / IDE / USB / Power Management (and PIIX4e SMB) controller
l PCI video controller, Cirrus Logic CL-GD5480
l PCI Ultra2/Ultra Wide SCSI Controller, Adaptec AIC-7896
l PCI Network Interface Controller, Intel 82559

Each device under the PCI host bridge has its IDSEL signal connected to one bit out of the PCI
Address/Data lines AD[31::11], which acts as a device select on the PCI bus.  This determines a
unique PCI device ID value for use in configuration cycles.

������ 3&,�$UELWUDWLRQ
The L440GX+ primary PCI bus supports 8 PCI masters: NIC, PCI slots 1(unused) and 2, SCSI,
PIIX4e, and 440GX host bridge (video is always a slave).  All PCI masters must arbitrate for PCI
access, using resources supplied by both the 440GX and custom arbitration logic.  The 440GX uses
internal arbitration connections within its host interface, and the PCI interface on the 440GX provides 5
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REQ_L/GNT_L pairs for external devices or bridges.  Logic in the BUD provides support for an
additional master on a “Round Robin” basis.

One of the arbitration extensions goes to the SCSI controller, which contains an internal arbiter for bus
master access to each SCSI interface (LVDS and SE).

The PIIX4e operates with a private arbitration scheme so that access time capability for ISA masters is
guaranteed.

������ 3&,�%XV�7HUPLQDWLRQ
Certain PCI signals on the L440GX+ have “functional” termination, i.e., either pull-up or pull-down
resistors.  In addition, certain PCI signals may require additional termination to meet signal quality
requirements.

������ 3,,;�H
The PIIX4e is a multi-function PCI device, providing four PCI functions in a single package: PCI-to-ISA
bridge, PCI IDE interface, PCI USB controller, and power management controller.  Each function
within the PIIX4e has its own set of configuration registers and once configured, each appears to the
system as a distinct hardware controller sharing the same PCI bus interface.  The PIIX4e is packaged
as a 324-pin BGA device.  On L440GX+, its primary role is to provide the gateway to all PC-compatible
I/O devices and features.

L440GX+ uses the following PIIX4e features:
l PCI interface
l ISA bus interface
l Dual IDE interfaces
l USB interface
l Power management control
l System reset control
l ISA-compatible interrupt control
l PC-compatible timer/counters and DMA controllers
l Baseboard plug-n-play support
l General purpose I/O
l Real-time Clock and CMOS configuration RAM.

������ 6&6,�6XEV\VWHP
The L440GX+ provides an embedded dual-function, PCI SCSI host adapter: Adaptec AIC-7896.  The
AIC-7896 contains two independent SCSI controllers that share a single PCI bus master interface as a
multi-function device, packaged in a 352-pin BGA.  Internally, each controller is identical, capable of
operations using either 16-bit Ultra Wide SCSI providing 40 MB/s or Ultra2 SCSI providing 80 MB/s.  In
the L440GX+ implementation, controller A (Location J3E2) attaches to a 68-pin 16-bit differential
Ultra2 SCSI connector and controller B (Location J3G1) attaches to a 68-pin 16-bit single ended Ultra
Wide SCSI connector interface.  Each controller has its own set of PCI configuration registers and
SCSI I/O registers.  As a PCI 2.1 bus master, the AIC-7896 supports burst data transfers on PCI up to
the maximum rate of 133 MB/sec using on-chip buffers.

$GDSWHF�$,&������3&,�6LJQDOV
The Adaptec AIC-7896 supports all of the required 32-bit PCI signals including the PERR_L and
SERR_L functions.  Full PCI parity is maintained on the entire data path through the chip.  The device
also takes advantage of PCI interrupt signaling capability, using PCI_INTB_L (for controller A, Ultra2
SCSI) and PCI_INTC_L (for controller B, Ultra Wide) on the L440GX+ baseboard.
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$GDSWHF�$,&������6XSSRUWHG�3&,�&RPPDQGV
The AIC-7896 supports PCI commands as shown in the following table:

7DEOH���� (PEHGGHG�6&6,�6XSSRUWHG�3&,�&RPPDQGV

Notes:
�� ,JQRUHG�DIWHU�FKHFNLQJ�DGGUHVV�SDULW\�
�� 6XSSRUW�IRU���ELW�WUDQVIHUV�RQO\�IRU�DOO�UHJLVWHUV�LQ�LWV�GHYLFH�UHJLVWHU�VSDFH�
�� 6XSSRUW�IRU����ELW�WUDQVIHUV�RQO\�IRU�WKH�H[WHUQDO�520��((3520�
�� 6XSSRUW�IRU�WUDQVIHUV�IURP�V\VWHP�PHPRU\�
�� 'HIDXOWV�WR�0HPRU\�5HDG�
�� :LOO�UHVSRQG�WR�'$&�LI��3&,�$GGUHVV�PDWFKHV�WKH�0%$5>�����@�
�� 'HIDXOWV�WR�0HPRU\�:ULWH�

The extensions to memory commands (memory read multiple, memory read line, and memory write
and invalidate) work with the cache line size register to give the cache controller advance knowledge
of the minimum amount of data to expect.  The decision to use either the memory read line or memory
read multiple commands is determined by a bit in the configuration space command register for this
device.

6&6,�,QWHUIDFHV
Each SCSI interface on L440GX+ offers active negation outputs, controls for external differential
transceivers, a disk activity output, and a SCSI terminator power down control.  Active negation
outputs reduce the chance of data errors by actively driving both polarities of the SCSI bus, avoiding
indeterminate voltage levels and common-mode noise on long cable runs.  The SCSI output drivers
can directly drive a 48mA single-ended SCSI bus with no additional drivers (the SCSI segment can
handle up to 15 devices).  SCSI termination power is always on, regardless of the register settings for
AIC-7896 SCSI termination power control features.

6&6,�%XV

  AIC-7896  Support 
C/BE [3::0] _L Command Target Master 
0000 Interrupt Acknowledge No1 No 
0001 Special Cycle No1 No 
0010 I/O Read Yes2 No 
0011 I/O Write Yes2 No 
0100 Reserved No No 
0101 Reserved No No 
0110 Memory Read Yes2,3 Yes4 
0111 Memory Write Yes2,3 Yes4 
1000 Reserved No1 No 
1001 Reserved No1 No 
1010 Configuration Read Yes No 
1011 Configuration Write Yes No 
1100 Memory Read Multiple Yes5 Yes 
1101 Dual Address Cycle Yes6 Yes 
1110 Memory Read Line Yes5 Yes 
1111 Memory Write and Invalidate Yes7 Yes 
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The SCSI data bus is 8- or 16-bits wide with odd parity generated per byte.  SCSI control signals are
the same for either bus width.  To accommodate 8-bit devices on the 16-bit Wide SCSI connector, the
AIC-7896 assigns the highest arbitration priority to the low byte of the 16-bit word.  This way, 16-bit
targets can be mixed with 8-bit if the 8-bit devices are placed on the low data byte.  For 8-bit mode, the
unused high data byte is self-terminated and need not be connected.  During chip power down, all
inputs are disabled to reduce power consumption.  The following table shows the pin out for the
Single-Ended (SE) and LVD SCSI connectors.

7DEOH���� 8OWUD�:LGH��6(��	�8OWUD���/9'��6&6,�&RQQHFWRU�3LQRXW

������ 3&,�9LGHR
The L440GX+ provides a Cirrus* Logic CL-GD5480 video controller, along with 2MB video SGRAM
and support circuitry for an embedded SVGA video subsystem.  The CL-GD5480 64-bit VGA Graphics
Accelerator chip contains an SVGA video controller, clock generator, BitBLT engine, and RAMDAC in
a 208-pin PQFP.  256K x 32 SGRAM chips provide 2 MB of 10ns video memory.  The SVGA
subsystem supports a variety of modes: up to 1600 x 1200 resolution, and up to 16.7 M colors.  It also
supports analog VGA monitors, single- and multi-frequency, interlaced and non-interlaced, up to 100
Hz vertical retrace frequency.  The L440GX+ baseboard also provides a standard 15pin VGA
connector, and external video blanking logic for Server Management Console Redirection support.

9LGHR�&KLS�3&,�6LJQDOV
The CL-GD5480 supports a minimal set of 32-bit PCI signals since it never acts as a PCI master.  As a
PCI slave, the device requires no arbitration or interrupt connections.

Pin Name Pin Name Pin Name Pin Name 
1 +DB(12) 18 TERMPWR 35 -DB(12) 52 TERMPWR 
2 +DB(13) 19 RESERVED 36 -DB(13) 53 RESERVED 

3 +DB(14) 20 GROUND 37 -DB(14) 54 GROUND 

4 +DB(15) 21 +ATN 38 -DB(15) 55 -ATN 

5 +DB(P1) 22 GROUND 39 -DB(P1) 56 GROUND 

6 +DB(0) 23 +BSY 40 -DB(0) 57 -BSY 

7 +DB(1) 24 +ACK 41 -DB(1) 58 -ACK 

8 +DB(2) 25 +RST 42 -DB(2) 59 -RST 

9 +DB(3) 26 +MSG 43 -DB(3) 60 -MSG 

10 +DB(4) 27 +SEL 44 -DB(4) 61 -SEL 

11 +DB(5) 28 +C/D 45 -DB(5) 62 -C/D 

12 +DB(6) 29 +REQ 46 -DB(6) 63 -REQ 

13 +DB(7) 30 +I/O 47 -DB(7) 64 -I/O 

14 +DB(P) 31 +DB(8) 48 -DB(P) 65 -DB(8) 

15 GROUND 32 +DB(9) 49 GROUND 66 -DB(9) 

16 DIFFSENS 33 +DB(10) 50 GROUND 67 -DB(10) 

17 TERMPWR 34 +DB(11) 51 TERMPWR 68 -DB(11) 
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9LGHR�&RQWUROOHU�3&,�&RPPDQGV
The CL-GD5480 supports the following PCI commands:

7DEOH���� 9LGHR�&KLS�6XSSRUWHG�3&,�&RPPDQGV

9LGHR�0RGHV
The CL-GD5480 supports all standard IBM* VGA modes.  Using 2 MB of SGRAM, L440GX+ supports
special Cirrus Logic extended modes.  The following tables show the standard and extended modes
that this implementation supports, including the number of colors and palette size (e.g., 16 colors out
of 256 K colors), resolution, pixel frequency, and scan frequencies.

���������� 

  CL-GD5480 Support 
C/BE[3::0]_L Command Type Target Master 
0000 Interrupt Acknowledge No No 
0001 Special Cycle No No 
0010 I/O Read Yes No 
0011 I/O Write Yes No 
0100 Reserved No No 
0101 Reserved No No 
0110 Memory Read Yes No 
0111 Memory Write Yes No 
1000 Reserved No No 
1001 Reserved No No 
1010 Configuration Read Yes No 
1011 Configuration Write Yes No 
1100 Memory Read Multiple No No 
1101 Dual Address Cycle No No 
1110 Memory Read Line No No 
1111 Memory Write and 

Invalidate 
No No 
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7DEOH���� 6WDQGDUG�9*$�0RGHV

Mode(s) 
in Hex 

Colors 
(number 
/palette size) 

Resolution Pixel 
Freq. 
(MHz) 

Horiz. 
Freq. 
(KHz) 

Vert. 
Freq. (Hz) 

0, 1 16/256K 360 X 400 14 31.5 70 
2, 3 16/256K 720 X 400 28 31.5 70 
4, 5 4/256K 320 X 200 12.5 31.5 70 
6 2/256K 640 X 200 25 31.5 70 
7 Mono 720 X 400 28 31.5 70 
D 16/256K 320 X 200 12.5 31.5 70 
E 16/256K 640 X 200 25 31.5 70 
F Mono 640 X 350 25 31.5 70 
10 16/256K 640 X 350 25 31.5 70 
11 2/256K 640 X 480 25 31.5 60 
12 16/256K 640 X 480 25 31.5 60 
12+ 16/256K 640 X 480 31.5 37.5 75 
13 256/256K 320 X 200 12.5 31.5 70 
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7DEOH���� ([WHQGHG�9*$�0RGHV

Mode(s) 
in Hex 

Colors Resolution Pixel 
Freq. 
(MHz) 

Horiz. 
Freq. 
(KHz) 

Vert. 
Freq. 
(Hz) 

Video 
Memory 
Rqmnts 

58, 6A 16/256K 800 X 600 36 35.2 56 1MB 
58, 6A 16/256K 800 X 600 40 37.8 60 1MB 
58, 6A 16/256K 800 X 600 50 48.1 72 1MB 
58, 6A 16/256K 800 X 600 49.5 46.9 75 1MB 
5C 256/256K 800 X 600 36 35.2 56 1MB 
5C 256/256K 800 X 600 40 37.9 60 1MB 
5C 256/256K 800 X 600 50 48.1 72 1MB 
5C 256/256K 800 X 600 49.5 46.9 75 1MB 
5C 256/256K 800 X 600 56.25 53.7 85 1MB 
5C 256/256K 800 X 600 68.2 63.6 100 1MB 
5D 16/256K 

(interlaced) 
1024 X 768 44.9 35.5 43 1MB 

5D 16/256K 1024 X 768 65 48.3 60 1MB 
5D 16/256K 1024 X 768 75 56 70 1MB 
5D 16/256K 1024 X 768 78.7 60 75 1MB 
5E 256/256K 640 X 400 25 31.5 70 1MB 
5F 256/256K 640 X 480 25 31.5 60 1MB 
5F 256/256K 640 X 480 31.5 37.9 72 1MB 
5F 256/256K 640 X 480 31.5 37.5 75 1MB 
5F 256/256K 640 X 480 36 43.3 85 1MB 
5F 256/256K 640 X 480 43.2 50.9 100 1MB 
60 256/256K 

(interlaced) 
1024 X 768 44.9 35.5 43 1MB 

60 256/256K 1024 X 768 65 48.3 60 1MB 
60 256/256K 1024 X 768 75 56 70 1MB 
60 256/256K 1024 X 768 78.7 60 75 1MB 
60 256/256K 1024 X 768 94.5 68.3 85 1MB 
60 256/256K 1024 X 768 113.3 81.4 100 1MB 
64 64K 640 X 480 25 31.5 60 1MB 
64 64K 640 X 480 31.5 37.9 72 1MB 
64 64K 640 X 480 31.5 37.5 75 1MB 
64 64K 640 X 480 36 43.3 85 1MB 
64 64K 640 X 480 43.2 50.9 100 1MB 
65 64K 800 X 600 36 35.2 56 1MB 
65 64K 800 X 600 40 37.8 60 1MB 
65 64K 800 X 600 50 48.1 72 1MB 
65 64K 800 X 600 49.5 46.9 75 1MB 
65 64K 800 X 600 56.25 53.7 85 1MB 
65 64K 800 X 600 68.2 63.6 100 1MB 
66 32K  640 X 480 25 31.5 60 1MB 
66 32K  640 X 480 31.5 37.9 72 1MB 
66 32K  640 X 480 31.5 37.5 75 1MB 
66 32K  640 X 480 36 43.3 85 1MB 
66 32K  640 X 480 43.2 50.9 100 1MB 
67 32K 800 X 600 36 35.2 56 1MB 
67 32K 800 X 600 40 37.8 60 1MB 
67 32K 800 X 600 50 48.1 72 1MB 
67 32K 800 X 600 49.5 46.9 75 1MB 
67 32K 800 X 600 56.25 53.7 85 1MB 
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9*$�FRQQHFWRU
The following table shows the pinout of the VGA connector:

7DEOH���� 9LGHR�3RUW�&RQQHFWRU�3LQRXW

������ 1HWZRUN�,QWHUIDFH�&RQWUROOHU��1,&�
The L440GX+ supports a 10BASE-T/100BASE-TX network subsystem based on the Intel 82559 Fast
Ethernet PCI Bus Controller.  No external devices are required to implement an embedded network
subsystem, except TX/RX magnetics, 2 status LEDs, and a connector as provided on the L440GX+
baseboard.

The 82559 is a highly integrated PCI LAN controller for 10 or 100 Mbps Fast Ethernet networks.  As a
PCI bus master, the 82559 can burst data at up to 132 MB/s.  This high-performance bus master
interface can eliminate the intermediate copy step in RX/TX frame copies, resulting in faster frame
processing.  The network OS communicates with the 82559 using a memory-mapped I/O interface,
PCI interrupt connected directly to the BUD, and two large receive and transmit FIFO’s, which prevent
data overruns or under runs while waiting for access to the PCI bus, as well as enabling back to back
frame transmission within the minimum 960ns inter-frame spacing.

6XSSRUWHG�1HWZRUN�)HDWXUHV
The 82559 contains an IEEE MII compliant interface to the components necessary to implement a
IEEE 802.3 100BASE-TX network connection.  L440GX+ supports the following features of the 82559
controller:

l Glue less 32-bit PCI Bus Master Interface (Direct Drive of Bus), compatible with PCI Bus
Specification, revision 2.1

l 82596-like chained memory structure, with improved dynamic transmit chaining for enhanced
performance

l Programmable transmit threshold for improved bus utilization
l Early receive interrupt for concurrent processing of receive data
l On-chip counters for network management
l Auto detect and auto switching for 10 or 100 Mbps network speeds
l Support for both 10 Mbps and 100 Mbps Networks, full or half duplex-capable, with back-to-

back transmit at 100 Mbps

Pin Signal Description 
1 RED Analog color signal R 
2 GREEN Analog color signal G 
3 BLUE Analog color signal B 
4 nc No connect 
5 GND Video ground (shield) 
6 GND Video ground (shield) 
7 GND Video ground (shield) 
8 GND Video ground (shield) 
9 nc No connect 
10 GND Video ground 
11 nc No connect 
12 DDCDAT Monitor ID data 
13 HSYNC Horizontal Sync 
14 VSYNC Vertical Sync 
15 DDCCLK Monitor ID clock 
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l Integrated physical interface to TX magnetics.

The magnetics component terminates the 100BASE-TX connector interface.  A Flash device stores
the network ID.

1,&�&RQQHFWRU�DQG�6WDWXV�/('V
The 82559 drives the LED’s on the network interface connector that indicate transmit/receive activity
on the LAN, valid link to the LAN, and 10/100 Mbps operation.  The location and function of each LED
is shown in the following figure.

Connect Activity

)LJXUH���� 1,&�&RQQHFWRU�DQG�6WDWXV�/('V

���� ,6$�,�2�6XEV\VWHP
On the L440GX+, the PIIX4E provides a bridge to an ISA I/O subsystem that supports the following
connectors and devices:

l Flash memory for BIOS ROM and extensions
l National Semiconductor PC87309VLJ Super I/O chip, which supports the following:

- Two PC-compatible serial ports
- Enhanced parallel port
- Floppy controller
- Keyboard/Mouse ports

The ISA I/O subsystem also connects with the Intel I/O APIC and BMC.  The I/O APIC relays interrupts
produced by ISA devices in dual processor operation (or in uni-processor operation) for increased
performance with certain OS implementations.  The BUD, a programmable logic device performs
rerouting of PCI interrupts as ISA interrupts for MP OS implementations that are not fully MPS 1.4
compatible, and management interrupt (NMI_L and SMI_L) control.  Refer to “Interrupts and I/O APIC”
later in this chapter for more information on these devices and how they are used in the L440GX+
interrupt structure.

������ &RPSDWLELOLW\�,�2�&RQWUROOHU�6XEV\VWHP
The National Semiconductor* PC87309VLJ Super I/O device is a plug and play (PnP) compatible,
standard I/O subsystem device.  This device contains all of the necessary circuitry to control two serial
ports, one parallel port, floppy disk, and PS/2-compatible keyboard and mouse.  L440GX+ provides
the connector interface for each.  In addition, the Super I/O contains a real-time clock, which is unused
on L440GX+.
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6HULDO�3RUWV
Two 9-pin D-Sub connectors in a side-by-side housing are provided for Serial ports A and B.  Both
ports are compatible with 16550A and 16450 UARTs, supporting relocatable I/O addresses.  Each
serial port can be set to 1 of 4 different COM ports, and can be enabled separately.  When enabled,
each port can be programmed to generate edge or level sensitive interrupts.  When disabled, serial
port interrupts are available to add-in cards.  The pinout for the connectors is shown below:

7DEOH���� 6HULDO�3RUW�&RQQHFWRU�3LQRXW

3DUDOOHO�3RUW
The 25/15 pin high rise connector stacks the parallel port connector over serial connector ports A & B.
The 87309 provides an IEEE 1284-compliant 25-pin bi-directional parallel port. BIOS programming of
the Super I/O registers enable the parallel port, and determine the port address and interrupt.  When
disabled, the interrupt is available to add-in cards.  The Pin-out is shown below:

7DEOH���� 3DUDOOHO�3RUW�&RQQHFWRU�3LQ�RXW

)ORSS\�'LVN�&RQWUROOHU
The FDC on the Super I/O is functionally compatible with the PC8477, which contains a superset of
the floppy disk controllers in the DP8473 and N82077. The baseboard provides the 24 MHz clock,
termination resistors, and chip selects.  All other FDC functions are integrated into the Super I/O,

Pin Name Description 
1 DCD Data Carrier Detected 
2 RXD Receive Data 
3 TXD Transmit Data 
4 DTR Data Terminal Ready 
5 GND Ground 
6 DSR Data Set Ready 
7 RTS Return to Send 
8 CTS Clear to Send 
9 RIA Ring Indication Active 

 

Pin Name Pin Name 
1 STROBE_L 14 AUFDXT_L 
2 D0 15 ERROR_L 
3 D1 16 INIT_L 
4 D2 17 SLCTIN_L 
5 D3 18 GND 
6 D4 19 GND 
7 D5 20 GND 
8 D6 21 GND 
9 D7 22 GND 
10 ACK_L 23 GND 
11 BUSY 24 GND 
12 PE 25 GND 
13 SLCT   
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including analog data separator and 16-byte FIFO.  The floppy disk connector located at J6H1 on the
baseboard has the following pinout:

7DEOH���� )ORSS\�3RUW�&RQQHFWRU�3LQRXW

.H\ERDUG�DQG�0RXVH�&RQQHFWRUV
The keyboard and mouse connectors are mounted within a single stacked housing.  External to the
board they appear as two connectors.  The keyboard and mouse controller is software compatible with
the 8042AH and PC87911. The keyboard and mouse connectors are PS/2 compatible and are
interchangeable.  The pinout definitions below are dependent on which device is plugged into which
slot.

7DEOH���� .H\ERDUG�&RQQHFWRU�3LQRXW

Pin Name Pin Name 
1 GND 18 FD_DIR_L 
2 FD_DENSEL 19 GND 
3 GND 20 FD_STEP_L 
4 Nc 21 GND 
5 Key 22 FD_WDATA_L 
6 FD_DRATE0 23 GND 
7 GND 24 FD_WGATE_L 
8 FD_INDEX_L 25 GND 
9 GND 26 FD_TRK0_L 
10 FD_MTR0_L 27 FD_MSEN0 
11 GND 28 FD_WPROT_L 
12 FD_DR1_L 29 GND 
13 GND 30 FD_RDATA_L 
14 FD_DR0_L 31 GND 
15 GND 32 FD_HDSEL_L 
16 FD_MTR1_L 33 GND 
17 FD_MSEN1 34 FD_DSKCHG_L 

 

Pin Signal Description 
1 KEYDAT Keyboard Data 
2 (NC)  
3 GND Ground 
4 FUSED_VCC +5 V, fused 
5 KEYCLK Keyboard Clock 
6 (NC)  
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7DEOH���� 0RXVH�&RQQHFWRU�3LQRXW

$7�VW\OH�)URQW�3DQHO�+HDGHU

A 19-pin single inline header is provided for AT-style front panel connections, e.g., power, LED
indicators, and reset.  The connector has the following pinout:

7DEOH���� $7�)URQW�3DQHO�+HDGHU�3LQRXW
3LQ 6LJQDO

� 3ZUB&QWUOB)S�±��9B671'%<

� *URXQG

� 1R�3LQ

� +GB/('B3ZU�±�9&&

� 1R�3LQ

� )SB+'B$FW

� +GB/('B3ZU�±�9&&

� *URXQG

� 1R�3LQ

�� 6SNUB,QW

�� 6SNUB2XW

�� *URXQG

�� 1R�3LQ

�� 3ZUB/('

�� 1R�3LQ

�� *URXQG

�� 5VWB)S

�� )SB6OHHS

�� *URXQG

������ )ODVK�520�%,26
An 8Mbit flash memory (Intel 28F008S5) provides non-volatile storage space for BIOS and general
purposes.  The device is byte wide, of the Smart 5 FlashFile family and symmetrically blocked.  The
Flash device is directly addressed as 16 64-kbyte blocks of 8-bit ISA memory.

6HFXUH�)ODVK�3URJUDPPLQJ�0HFKDQLVP
On L440GX+, the BUD detects any write operation to Flash and asserts SMI_L.  The SMI_L handler
(part of BIOS) then looks for a signature from the Flash Memory Update utility (FMUP) before allowing
any writes to Flash.  This prevents accidental loading of non-compatible BIOS code into Flash.

Pin Signal Description 
1 MSEDAT Mouse Data 
2 (NC)  
3 GND Ground 
4 FUSED_VCC +5 V, fused 
5 MSECLK Mouse Clock 
6 (NC)  
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���� 6\VWHP�5HVHW�&RQWURO
Reset circuitry on the L440GX+ baseboard monitors reset from the front panel, PIIX4, I/O controller,
and processor subsystem to determine proper reset sequencing for all types of reset.  The reset logic
is designed to accommodate a variety of ways to reset the system, which can be divided into the
following categories:
l Power-up reset
l Hard reset
l Soft (programmed) reset

���� ,QWHUUXSWV�DQG�,�2�$3,&
L440GX+ interrupt architecture accommodates both PC-compatible PIC mode, and dual-processor
APIC mode interrupts.  In addition, L440GX+ provides a PCI to ISA interrupt rerouting mechanism for
compatibility with some multiprocessor operating systems that do not fully support the APIC.

������ 3,,;�(�&RPSDWLELOLW\�,QWHUUXSW�&RQWUROOHU
For PC-compatible mode, the PIIX4E provides two 82C59-compatible interrupt controllers embedded
in the device.  The two controllers are cascaded with interrupt levels 8-15 entering on level 2 of the
primary interrupt controller (standard PC configuration).  A single interrupt signal is presented to the
processors, to which only one processor will respond for servicing.  The PIIX4E and Super I/O contain
configuration registers that define which interrupt source logically maps to I/O APIC INTx pins.  In PIC
mode, the PIIX4E provides a way to direct PCI interrupts onto one of the interrupt request levels 1-15.
Note that this is only useful in compatibility mode since the redirected interrupts are not sourced on the
outputs of the PIIX4.

������ ,QWHO�,�2�$3,&
For APIC mode, L440GX+ interrupt architecture incorporates the Intel I/O APIC device, to manage and
broadcast interrupts to local APICs in each processor.  The I/O APIC monitors interrupt requests from
devices, and on occurrence of an interrupt sends a message corresponding to the interrupt via the
APIC bus to each local APIC.  The APIC bus minimizes interrupt latency time for compatibility interrupt
sources, in both single and dual processor operation.  The I/O APIC can also supply greater than 16
interrupt levels to the processor(s).  The APIC bus consists of an APIC clock, and two bi-directional
data lines.
L440GX+ APIC structure consists of a single I/O APIC device with 24 input interrupt requests.
Compatibility interrupt levels 0 through 15 appear on inputs 0 through 15.  The I/O APIC also manages
8 interrupt levels associated with PCI interrupts: PCI interrupts A through D are routed to APIC inputs
16 through 19.  This supports more efficient interrupt processing.    The PIIX4E also contains I/O APIC
features that are not used in the L440GX+ platform.

������ ,QWHUUXSW�6RXUFHV
The following table recommends the logical interrupt mapping of interrupt sources on L440GX+.  The
actual interrupt map is defined using configuration registers in the PIIX4E and the I/O controller, and
PCI to IRQ interrupt rerouter in the BUD.  I/O Redirection Registers in the I/O APIC are provided for
each interrupt signal, which define hardware interrupt signal characteristics for APIC messages sent to
local APIC(s).  Use the information provided in this table to determine how to program each interrupt.

7DEOH���� ,QWHUUXSW�'HILQLWLRQV
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3&,�,QWHUUXSW�5HURXWLQJ
Some multiprocessor operating systems are unable to handle interrupts from PCI slots and devices as
pure PCI interrupts, via inputs 16-23 (allocated to PCI) of the I/O APIC.  Rather, they expect PCI
interrupts to be delivered as ISA IRQs.  Multiprocessor operating systems may also expect some
interrupts from the PC-compatible PIC in the PIIX4, and others from the I/O APIC (Mixed Mode).
Some device drivers check whether the device uses one of the traditional IRQs, and if not (when the
PCI interrupt is connected directly to the I/O APIC), the driver fails to install or run properly.  The
PIIX4E performs internal PCI to IRQ interrupt steering so that PCI interrupts can be delivered to the
PIC.  However, the PCI interrupt steering feature is unidirectional, which means that it cannot redirect
PCI interrupts to the I/O APIC.

For these reasons, L440GX+ incorporates an external PCI to IRQ rerouter circuit in the BUD, that can
be programmed to pass PCI interrupts through to inputs 16-19 of the I/O APIC, or deliver a specific
PCI interrupt to an ISA IRQ.  Under software control, a PCI interrupt can be individually rerouted to an
ISA IRQ signal.  This functionality is contained in the BUD and enabled in BIOS Setup under the
“Advanced” Menu, “PCI IRQ to APIC Mapping-Enabled/Disabled”

Interrupt I/O APIC 
level 

Description 

INTR INT0 Processor interrupt 
NMI  NMI from BUD to processor 
IRQ0 INT2 Timer interrupt from PIIX4 
IRQ1 INT1 Keyboard interrupt 
IRQ2  Interrupt signal from second 8259 internal to PIIX4 
IRQ3 INT3 Serial port A or B interrupt from 87309VLJ device, user-

configurable. 
IRQ4 INT4 Serial port A or B interrupt from 87309VLJ device, user-

configurable. 
IRQ5 INT5  
IRQ6 INT6 Floppy disk 
IRQ7 INT7 Parallel port 
IRQ8_L INT8 RTC interrupt 
IRQ9 INT9  
IRQ10 INT10  
IRQ11 INT11  
IRQ12 INT12 Mouse interrupt 
 INT13  
IRQ14 INT14 Compatibility IDE interrupt from primary channel IDE 

devices 0 and 1 
IRQ15 INT15 Secondary IDE interrupt 
INT_PCI1_L INT16 PCI Interrupt signal A  
INT_PCI2_L INT17 PCI Interrupt signal A  
INT_PCI3_L INT18 PCI Interrupt signal A  
INT_PCI4_L INT19 PCI Interrupt signal A  
INT_PCI5_L INT 20 PCI Interrupt signal A – PCI Slot 5 
INTB_L INT 21 Shared PCI interrupt line B 
INTC_L INT 22 Shared PCI interrupt line C 
INTD_L INT 

23_SMI_L 
Shared PCI interrupt line D, System Management 
Interrupt 
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Two 8-bit registers are provided in the rerouter circuit, with each nibble of a register controlling a
specific PCI Interrupt line via PIO commands.  The PIIX4E decodes the address of the PIO command
and produces a chip select, which is controlled using the PIIX4E Programmable Chip Select Control
register (78h - 79h).  The rerouter uses only 2 bytes of the minimum 4 selectable, so aliases are
provided.

������ 6\VWHP�0DQDJHPHQW�,QWHUUXSW�+DQGOLQJ
The L440GX+ is designed to report these types of system errors: ISA bus, PCI bus, ECC memory, and
System limit.  Errors are reported by the BMC and PIIX4E using SMI_L.  SMI is used for server
management and advanced error processing.  All errors can be intercepted by SMI for preprocessing
(if SMI_L is enabled), or handled directly by NMI handlers.  Some errors have to generate an NMI
even if they are intercepted by the SMI, because the traditional way to handle errors in PC architecture
is via the NMI.  NMI/SMI handling logic in the BUD emulates non-ISA errors as ISA-compatible using
NMI and SMI_L.  Refer to “Server Management” later in this chapter for more information.

������ %DVLF�8WLOLW\�'HYLFH��%8'�
In addition to the PCI arbitration and interrupt rerouting functions described above, the BUD also gates
and redirects SMI_L and NMI to generate SERR_L, and performs other miscellaneous logic functions
(e.g., PCI arbitration expansion).  The BUD contains an I/O mapped ISA interface for control of PCI-to-
IRQ interrupt rerouting.

���� $&3,�3RZHU�0DQDJHPHQW
7KH� /���*;�� EDVHERDUG� ZLOO� EH� $&3,� FRPSOLDQW� DV� GHILQHG� E\� WKH� $&3,� ���� DQG� WKH� 3&��
VSHFLILFDWLRQV��$&3,�FRYHUV�PRUH�WKDQ�MXVW�SRZHU�PDQDJHPHQW��EXW�LW�LV�RQO\�WKH�3RZHU�PDQDJHPHQW
DVSHFW�RI�WKH�VSHFLILFDWLRQ�WKDW�DIIHFWV�WKH�KDUGZDUH�LPSOHPHQWDWLRQ�

$&3,�*OREDO�6WDWH�'HILQLWLRQV
G0 - Working:
L440GX+ baseboard implications:
Full power to the system.  The OS may halt one or both of the Processors by issuing a HALT
instruction.  BIOS should program the Processor to achieve the lowest possible power mode when in
at a HALT instruction.  The OS can also put embedded devices and plug-in controllers into a lower
power mode if device driver allows this.   OS idle policy could be set up to spin disk drives down to
save additional power after long periods of idleness.  This would increase the recovery latency if disk
activity were required.

G1 - Sleeping:
L440GX+ baseboard implications
The baseboard will support both the S1 sleep state and the S4 sleep state.  The baseboard will
provide the means for the PIIX4 to send STPCLK to both processors, blank the console (already
present as part of the security screen blank), and power down the system fans.  Because the power
supply will still be on and the processors will still be dissipating some power, the power supply and
processor fans will be left on.  The SCSI controller must supply a means for commanding the disk
drives to power down, as they are a major consumer of power and a producer of noise.  The hardware
will provide a signal to the BMC so that the power LED can be blinked to indicate the system is in a
sleeping state.

G2/S5 - Soft Off:
L440GX+ baseboard implications
System manually, or via Software, turned off without a save to disk

G3 - Mechanical Off:
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L440GX+ baseboard implications
If the A/C cord is removed from the wall or power supply, 5V Standby will not be present on the
baseboard.  The only power remaining is that provided by the on board battery for the RTC function
inside the PIIX4.

7DEOH���� 6XPPDU\�RI�*OREDO�3RZHU�6WDWHV
 *OREDO� 6\VWHP
6WDWH

 6RIWZDUH
5XQV

 /DWHQF\  3RZHU
&RQVXPSWLRQ

 26
UHVWDUW
UHTXLUHG

 6DIH� WR
GLVDVVHPEOH
FRPSXWHU

 ([LW� VWDWH
HOHFWURQLFDOO\

 *��±�:RUNLQJ  <HV  �  /DUJH  1R  1R  <HV
 *��±�6OHHSLQJ  1R  !��� YDULHV

ZLWK� VOHHS
VWDWH�

 6PDOOHU  1R  1R  <HV

 *��6��±�6RIW�2II  1R  /RQJ  9HU\�QHDU��  <HV  1R  <HV
 *�� ±� 0HFKDQLFDO
2II

 1R  /RQJ  57&�EDWWHU\  <HV  <HV  1R

 1RWH�WKDW�WKH�HQWULHV�IRU�*��6��DQG�*��LQ�WKH�/DWHQF\�FROXPQ�RI�WKH�DERYH�WDEOH�DUH�³/RQJ�´
7KLV�LPSOLHV�WKDW�D�SODWIRUP�GHVLJQHG�WR�JLYH�WKH�XVHU�WKH�DSSHDUDQFH�RI�³LQVWDQW�RQ�´�VLPLODU�WR
D�KRPH�DSSOLDQFH�GHYLFH��ZLOO�XVH�WKH�*��DQG�*��VWDWHV�DOPRVW�H[FOXVLYHO\��WKH�*��VWDWH�PD\
EH�XVHG�IRU�PRYLQJ�WKH�PDFKLQH�RU�UHSDLULQJ�LW��

 

$&3,�6OHHSLQJ�6WDWH�'HILQLWLRQV
Sleep states (Sx states) are types of sleeping states within the global sleeping state, G1. The Sx
states are briefly defined below.

S1 Sleeping State:
L440GX+ baseboard implications
Both processors are idle and the OS has placed one of the processors into a HALT state.   The OS will
then have the option of issuing an S1 or S4 sleeping state command.  For entering an S1 sleeping
state, the processor issues a command to the PIIX4 in order to cause STPCLK_L to be asserted (and
optionally STP_L) to both processors thus placing the system into a G1/S1 state.   The OS will have to
mask off interrupts, in the PIIX4, so that the only way to wake the processor is via one of the
predefined ACPI wake events.  The OS should be able to blank the console with the exception of a
visible LED, on the front panel, that blinks in order to indicate to the user that the system is sleeping.
Prior to issuing the S1 command the OS should be able to spin down all disks, and stop all system
fans so that, to the user, the system appears to be off.  Stopping the fans should only be allowed if the
system is not under thermal stress. Memory will only be refreshed. The criterion for an S1 sleeping
state is that to the user, the system appears off.

S2 Sleeping State
L440GX+ baseboard implications
This state will NOT be supported on the L440GX+ baseboard.

S3 Sleeping State:
L440GX+ baseboard implications
This state will NOT be supported on the L440GX+ baseboard.
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S4 - Non-Volatile Sleep:
L440GX+ baseboard implications
For entering the S4 sleeping state, much of the same activity will take place, except, the state of all the
controllers and memory will be saved to disk before entering the S4 sleeping state. In the S4 sleeping
state the power supply is turned off so only the 5V Standby voltage rail will be available to power the
system board.  All S4 sleeping state resume events have to be powered from 5V Standby.  The OS
could also be commanded to perform this operation via the front panel sleep button or from the user
interface.  The system can be manually woken up via the front panel power button, or, via one of the
predefined ACPI wake events.

S5 Soft Off State:
L440GX+ baseboard implications
A system commanded off with no wakeup events enabled, has to be manually turned back on and the
OS rebooted. Memory has not been saved to disk.

$&3,�3URFHVVRU�3RZHU�6WDWH�'HILQLWLRQV
Processor power states (Cx states) are processor power consumption and thermal management
states within the global working state, G0.   The Cx states are briefly defined below.

C0 Processor Power State:
While the processor is in this state, it executes instructions normally.

C1 Processor Power State
L440GX+ baseboard implications
Halt command executed.

C2 Processor Power State:
L440GX+ baseboard implications
This state will NOT be supported on the L440GX+ baseboard.

C3 Processor Power State:
L440GX+ baseboard implications
This state will NOT be supported on the L440GX+ baseboard.

������ 'HYLFH�3RZHU�6WDWH�'HILQLWLRQV
Many devices do not have all of the four power states defined above. Devices may be capable of
several different low power modes, but if there is no user-perceptible difference between the modes
only the lowest power mode will be used. The Device Class Power Management Specifications, which
are separate from this specification, describe which of these power states are defined for a given type
(class) of device and define the specific details of each power state for that device class. For a list of
the available Device Class Power Management Specifications, refer to the ACPI Specification.

'����2II�
L440GX+ baseboard implications
All embedded devices on the baseboard support this device power state, and it is required by ACPI as this is
the state devices must be prepared to enter as part of the G1/S4 sleeping state.

'��
L440GX+ baseboard implications
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1RQH�RI�WKH�HPEHGGHG�FRQWUROOHUV�RQ�WKH�EDVHERDUG�VXSSRUW�WKLV�GHYLFH�VWDWH�

'��
L440GX+ baseboard implications
1RQH�RI�WKH�HPEHGGHG�FRQWUROOHUV�RQ�WKH�EDVHERDUG�VXSSRUW�WKLV�GHYLFH�VWDWH�

'����)XOO\�2Q�
L440GX+ baseboard implications
$OO�HPEHGGHG�3&,�GHYLFHV�RQ�WKH�EDVHERDUG�VXSSRUW�WKLV�GHYLFH�VWDWH

7DEOH���� 6XPPDU\�RI�'HYLFH�3RZHU�6WDWH
 'HYLFH�6WDWH  3RZHU

&RQVXPSWLRQ
 'HYLFH� &RQWH[W
5HWDLQHG

 'ULYHU�5HVWRUDWLRQ

 '����)XOO\�2Q  $V� QHHGHG� IRU
RSHUDWLRQ�

 $OO  1RQH

 '�  '�!'�!'�!'
�

 !'�  �'�

 '�  '�!'�!'�!'
�

 �'�  !'�

 '��±�2II  �  1RQH  )XOO�LQLW�DQG�ORDG

Note: Devices often have different power modes within a given state. Devices can
use these modes as long as they can automatically switch between these modes
transparently from the software, without violating the rules for the current Dx state
the device is in. Low power modes that affect performance, (i.e., low speed
modes) or, that are not transparent to software, cannot be done automatically in
hardware; the device driver must issue commands to use these modes

$&3,���3,,;��%0&�LQWHUDFWLRQ
The BMC interacts with the PIIX4 to control the powering on and the powering off of the system.
Essentially, all commands to power up and power down the system pass through the BMC and are
then sent to the PIIX4.  The BMC uses the PIIX4 power button input to accomplish this.  Depending on
how the PIIX4 has been programmed, the request to power down the system is handled by an ACPI
OS, or, by the SMI handler for Non ACPI OS’s.   The net effect of a power down request is that the
PIIX4 will assert the output SUSC_L.  The BMC will look for this signal and shall control the power
supply signal PS_ON appropriately.  To power up the system, the BMC will assert the power button
input to the PIIX4 and wait for the PIIX4 to de-assert the SUSC_L signal.  When the signal is de-
asserted the BMC will turn on the power supply by using the PS_ON signal.  Note that the system can
be turned on and off by events that are not under the control of the BMC, therefore, the BMC must
only use the SUSC_L signal as the source of a power on/off request.   Note that the BMC when in
secure mode should block the generation of the power button signal to the PIIX4 but not block the
SUSC_L signal.

3RZHU�RQ�HYHQWV
The following events should be able to cause the PIIX4 to issue a system wake up, even if the OS is a
non-ACPI OS.
• :DNH�2Q�/$1�KHDGHU��XVHG�E\�DQ�DGG�LQ�FDUG��
• $�&20���5LQJ�LQGLFDWRU�FDQ�EH�SURYLGHG�DV�D�EXLOG�RSWLRQ�WR�UHSODFH�:DNH�2Q�/$1�
• 3&,B30(��XVHG�E\�WKH�HPEHGGHG�/$1�FRQWUROOHU��
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• 57&���1RWH�WKDW�LI�WKH�3,,;��REVHUYHV�D�ORVV�DQG�UHVWRUH�RI�$�&�SRZHU��DQ\�57&�ZDNHXS�FRPPDQG
SURJUDPPHG�LQWR�WKH�3,,;��ZLOO�EH�ORVW�

The BMC can cause a system Wake up via:
• 7KH�600�SRUW�
• $�FRPPDQG�RQ�WKH�,0%�EXV�
• $�FRPPDQG�RYHU�WKH�(PHUJHQF\�0DQDJHPHQW�3RUW��RU�5LQJ�,QGLFDWRU�LI�WKH�(03�LV�GLVDEOHG��
• $�IURQW�SDQHO�SRZHU�EXWWRQ�
• $�UHVWRUDWLRQ�RI�$�&�SRZHU�LI�WKH�V\VWHP�ZDV�21�SULRU�WR�ORVLQJ�$�&�SRZHU�

$&3,���3,,;��:DNH�5HVXPH�HYHQWV
In order to comply with the ACPI wake/resume programming model, the PIIX4 contains two registers
that control system wake up.  The two registers are the Power Management Resume Enable Register
(Base+02h) and the General Purpose Enable Register (base+0Eh).   These two registers map to the
ACPI defined registers PM1a_EVT_BLK and GPE0_EN. Note that any resume event must be able to
cause a SCI.

The legal PIIX4 inputs for resume/wake events are RI, LID, GPI1, THRM and PWRBTN#.  USB activity
can only be used for a S1 resume, not a S4 wakeup. USB activity can only be detected if the system is
already powered up and the system provides power to the USB peripherals and the USB logic is not
on the PIIX4 resume Power well i.e. on 5V Standby.   The RTC can only cause a S4 wake up and not
a resume event as it does not cause a SCI.  In the G1/S1 state the BMC will not assert PWRBTN as it
is already asserted. Therefore, use of RI, RTC and USB for resume events will not work.  The BMC
will be connected to the LID input so that it can cause a S4 wake up and a S1 resume event.

*��6��UHVXPH�(YHQWV
The number of events that can be used to resume to system from a G1/S1 to a G0/S0 state is very
limited.  Theoretically, all the S4 Wake-up events except USB activity can also be S1 resume events.
In practice Wake-On-LAN has been defined as a S4 wake event and thus, normal LAN traffic will not
cause a resume event unless the NIC controller can be programmed to cause a PCI_PME_L
assertion.   This also applies to the modem RI unless the modem board is a PCI modem and supports
the assertion of PCI_PME_L on detection of a RI, then it cannot wake up the system.

$&3,���6\VWHP�&RQWURO�,QWHUUXSW��6&,�
The SCI is used to replace SMI in all possible situations.  As Microsoft* Windows* NT* Operating
System has mandated.  The SCI will have special abilities and can be generated by predefined activity
detected within the PIIX4.  The SCI comes out of the PIIX4 GPO29 pin (B3) and will be connected to
the IRQ9 input of the IOAPIC and PIIX4.  The IOAPIC will have to be programmed to look for an active
low input.   As the signal is active high, IRQ9 cannot be shared with any other ISA device and has to
be dedicated to the SCI.  In a uni-processor non-APIC based system, the SCI is connected to the
internal IRQ9 of the PIIX4.  IRQ9 must be programmed for high level sensitive.  This is done with the
ELCR2 register.

When IRQ9 is being used for the SCI, the signal has to be removed from the ISA slots.  This will be
accomplished by logic on the baseboard controlled by a PIIX4 GPIO (General Purpose I/O) bit.

NIC Wake-On-LAN will be connected to RI so that it can wake the system up from a S4 state. The
COM2 Ring indicator goes to the BMC so it will be able to wake from a S4 state on a Modem ring via
the PWRBTN or wake from a S1 state via the BMC/LID connection.



,QWHO��/%���*;��8�5DFN�6HUYHU�&KDVVLV�736�5HY����

��

���� 6HUYHU�0DQDJHPHQW
On L440GX+, three serial buses that follow IMB protocol provide independent pathways for server
management functions.  The PIIX4e system management bus mentioned above (PIIX4e SMB)
connects with each DIMM, and controls SDRAM clocks and processor speed configuration.  A single
microcontroller referred to as the Baseboard Management Controller (BMC) manages the other two
IMB segments:
Server Management Bus supporting 8K SEEPROM and processor/baseboard temperature sensors.
Intelligent Management Bus (IMB) supporting connectors to system-wide server management devices.
In addition, the BMC manages sensors directly using I/O and ADC lines, controls the Emergency
Management Port (EMP), detects and reports system fan failures, and manages Fault Resilient
Booting (FRB).  The BMC provides the Host ISA and IMB interfaces to server management features
on L440GX+.  The following diagram illustrates server management architecture on the L440GX+
baseboard.
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)LJXUH���� /���*;��6HUYHU�0DQDJHPHQW�%ORFN�'LDJUDP

������ 6HUYHU�0DQDJHPHQW�%XV
The Server Management Bus (SMB) is a single master, open-drain, serial bus that is electrically and
timing compatible with the 100 Kbps version of the IMB bus specification.  The SMB extends
throughout the baseboard providing an independent pathway for the BMC to communicate with 4
baseboard and two processor slot temperature sensors.  In addition, the SMB supports an 8K
SEEPROM device for non-volatile storage of the System Event Log (SEL), Sensor Data Record
Repository (SDRR), FRU information, and configuration defaults.  The BMC controls access to this
device and manages the data structures within (refer to BMC description below).  Buffers are provided
to isolate the baseboard and processor temperature sensors from the rest of the SMB.  These buffers,
running on 5V_Standby, keep the bus alive to the BMC even though main power is switched off.  This
allows the BMC to communicate with its SEEPROM at all times.
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������ ,QWHOOLJHQW�0DQDJHPHQW�%XV
The Intelligent Management Bus (IMB) is a multi-master, open-drain, serial bus which is also
electrically and timing compatible with the 100 Kbps version of the IMB bus specification.  The IMB
attaches to connectors on the baseboard creating a server management network that extends
throughout the baseboard and system chassis, providing an independent pathway for communications
between the BMC and system-level server management devices (e.g., Hot-swap SCSI controller).  In
addition, the IMB provides interchassis communications extensions for a complete server
management network solution.
The protocol is designed to work with microcontrollers and other IMB masters, and slave devices such
as IMB temperature sensors.
The IMB attaches to the following connector interfaces on the L440GX+ baseboard:
• $X[LOLDU\�,0%�FRQQHFWRU
• 6HUYHU�0RQLWRU�0RGXOH��600��FDUG�IHDWXUH�FRQQHFWRU
• )URQW�SDQHO�FRQQHFWRU
• $X[LOLDU\�SRZHU�FRQQHFWRU��YLD�LVRODWLRQ�EXIIHU�

Following are definitions of Aux. IMB, SMM card, Aux. Power and Main Front Panel connectors.

$X[LOLDU\�,0%�&RQQHFWRU��/RFDWLRQ�-�-��
The auxiliary IMB connector has the following pin-out.

7DEOH���� $X[LOLDU\�,0%�&RQQHFWRU�3LQ�RXW

Caution: A shorted IMB connection at the auxiliary IMB connector will disrupt
proper operation of the IMB.

)URQW�3DQHO�&RQQHFWRU��/RFDWLRQ�-�-��
A 16-pin header is provided that attaches to the system front panel, which contains reset, NMI, and
power control switches, LED indicators, as well as the IMB connection.  The connector has the
following pinout:

Pin Signal 
1 Local IMB SCL 
2 GND 
3 Local IMB SDA 

 



,QWHO��/%���*;��8�5DFN�6HUYHU�&KDVVLV�736�5HY����

��

7DEOH���� )URQW�3DQHO�&RQQHFWRU�3LQRXW

������ %DVHERDUG�0DQDJHPHQW�&RQWUROOHU��%0&�
On L440GX+, all server management functionality formerly distributed between 3 controllers is
concentrated in the BMC.  The BMC and associated circuitry are powered from 5V_Standby, which
remains active when system power is switched off.  The BMC is implemented using a Dallas
Semiconductor* DS82CL10 (or equivalent) microcontroller.  The primary function of the BMC is to
autonomously monitor system platform management events, and log their occurrence in the non-
volatile SEL (System Event Log).  These include events such as over-temperature and over-voltage
conditions, fan failure, or chassis intrusion.  While monitoring, the BMC maintains the non-volatile
SDRR, from which run-time information can be retrieved.  The BMC provides an ISA host interface to
SDRR information, so software running on the server can poll and retrieve the current status of the
platform.  A shared register interface is defined for this purpose.  The SEL contents can be retrieved
after system failure, for analysis by field service personnel using system management tools, such as
Intel® Server Control.  Since the BMC is powered by 5V_Standby, SEL (and SDRR) information is also
available via the IMB. L440GX+ provides an Emergency Management Port (EMP), which allows
remote access to the SEL and other features using the COM2 port.  During its watch, the BMC
performs the following functions:

l Baseboard temperature and voltage monitoring
l VID Bit reading
l Processor presence monitoring and FRB control
l Baseboard and Processor fan failure detection and indicator control
l SEL interface management
l SDR Repository interface management
l SDR/SEL timestamp clock
l Baseboard Field Replaceable Unit (FRU) information interface
l System management watchdog timer
l Periodic SMI timer
l Front panel NMI handling
l Event receiver
l ISA host and IMB interface management
l Secure mode control, video blank and floppy write protect monitoring and control, front panel

lock/unlock initiation.
l Sensor event initialization agent
l Wake-on LAN (WOL) via Magic Packet support
l ACPI Support

A Server Management Card, such as the Intel LANDesk™ SMM card, can obtain the SEL and make it
remotely accessible using a LAN or telephone line connection.

Pin Signal Pin Signal 
1 GND 2 Hard disk activity LED 
3 Front panel reset switch 4 Front panel power switch 

5 +5V 6 nc (key) 
7 Front panel NMI switch 8 +5V 

9 Fan failure indicator 
LED 

10 Chassis intrusion switch 

11 Power fault LED 12 +5V standby 
13 IMB Data line 14 GND 
15 IMB Clock line 16 GND 
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%0&�)URQW�3DQHO�&RQWURO
The BMC performs all front panel controller functions on L440GX+.  These include control of system
power, hard-resets, and the power failure LED.  The BMC drives system power-on/off or hard reset
from the following sources:

l Front panel push-button
l SMM card feature connector signal (controlled by secure mode)
l Transition of PIIX real-time clock alarm/suspend signal
l Command from IMB via front panel connector, aux. IMB, or SMM card
l Magic Packet signal from NIC
l Command from EMP
l Command from ISA interface
l BMC watchdog timer

6HFXUH�0RGH
The BMC monitors the SECURE_MODE signal from the baseboard keyboard controller.  When the
system is powered up, and SECURE_MODE asserted, the BMC prevents power off or reset via the
front panel power and reset pushbuttons.  A ‘Secure Mode Violation Attempt’ event is flagged by the
BMC whenever a front panel pushbutton is pressed.  The BMC also provides options for blanking the
onboard video, and write-protecting the onboard floppy interface when Secure Mode is active.

3RZHU�)DXOW�/('
The BMC controls the front panel Power Fault LED signal.  The BMC asserts this signal whenever it
attempts to power on the system without success, and when the BMC detects a power supply failure.
The BMC can also be directed to assert this signal via an IMB ‘Force Power Fault LED On’ command.

������ (PHUJHQF\�0DQDJHPHQW�3RUW��(03�
The COM2 serial port on L440GX+ can be configured for use as an Emergency Management Port
(EMP).  EMP provides a level of system management via RS-232 during powered-down, pre-boot, and
post-boot situations.  This allows system management software (SMS) interactions via point-to-point
RS-232 connections, or external modem.  EMP provides access to these basic management features:

l System power up
l System power down (Not available in restricted mode).
l System Reset (Not available in restricted mode).
l NMI control (Not available in restricted mode).
l Access to the System Event Log, FRU, and Sensor Data Records.
l Access to BIOS Console Redirection.
l Password Protection

The COM2 port can be used on L440GX+ for three different purposes: EMP, console redirection, or
normal COM usage.  If the BMC is using the port for EMP purposes, it is unavailable to the BIOS or
SMS during this mode.  If the System BIOS is using the port for console redirection, it is unavailable to
the BMC or SMS (since the machine is still doing POST).  Under normal usage COM2 appears to the
OS as a normal serial port; in this case the BMC and System BIOS cannot use the port.

L440GX+ EMP architecture supports several remote access modes, selectable using the F2 BIOS
Setup Screen, as follows:

l Pre-boot only mode - The EMP is only available while the machine is powered off and
during POST.  Just prior to booting the OS, the System BIOS disables the EMP by sending a
command to the BMC.  COM2 is then available as a normal serial port.

l SMS activated mode - Essentially the same as Pre-boot only, except that SMS software
may elect to take ownership or release control of COM2.  This mode allows SMS to configure
the system for remote access.
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l Always active mode - EMP and Console Redirect are available under the same conditions
as listed in #1 above. However, the System BIOS leaves the port enabled for run-time EMP
and SMS usage.  The BIOS configures the hardware such that the O/S can not “see” the
port.

l Always disabled mode - EMP and Console Redirection are not available under any
conditions.

l Restricted mode - This option can be selected in conjunction with either the ‘Pre-boot Only’
or ‘Always Active’ modes listed above, using the BIOS setup interface.  When activated,
Power Down control, Front Panel NMI, and Reset Control via the EMP are disabled.  Power
On control, System Event Log access, FRU Inventory, and Sensor Data Repository access
remain enabled. Console redirection operation is unaffected by Restricted Mode.

(03�3DVVZRUG
The EMP is intended for use in a secure environment.  A simple password can be configured to
provide a rudimentary level of security on the interface.  System configuration options can be used to
disable this interface.  The BMC implements a simple password mechanism for the EMP, activated by
BIOS setup.  If the password is active, a correct password must be received on the EMP before any
other commands are accepted.  The password must be entered every time COM2 is switched over to
EMP operation. It must also be re-entered if the EMP has been inactive for more than 30 seconds.
Only BIOS setup can set or clear the password, it cannot be changed remotely.

������ )DXOW�5HVLOLHQW�%RRWLQJ
The BMC implements Fault Resilient Booting (FRB) levels 1, 2, and 3.  If two processors are installed
and the processor designated as the BSP (Bootstrap Processor) fails to complete the boot process,
FRB attempts to boot the system using the alternate processor.
FRB level 1 is for recovery from a BIST (Built-in Self-Test) failure detected during POST.  This FRB
recovery is fully handled by BIOS code.
FRB level 2 is for recovery from a Watchdog timeout during POST.  The Watchdog timer for FRB level
2 detection is implemented in the BMC.
FRB level 3 is for recovery from a Watchdog timeout on Hard Reset / Power-up.
Hardware functionality for this level of FRB is provided by the BMC on the processor subsystem.
FRB-3 is managed by the BMC, which controls the ability to boot using either processor in the event of
a catastrophic processor failure.  On power up, a timer starts that can only be stopped by a healthy
processor using the GPIO bit, FRB_TMRHLT_L, on the PIIX4.  If processor 0 fails to halt the FRB
timer before timeout, the controller asserts STOP_FLUSH to the processor and asserts FRB_RST_L
for 10ms.  When the system comes out of reset, processor 0 is prevented from acting as the BSP,
allowing the other processor to take over the boot process.  Setting the “Processor Retest” option in
BIOS setup clears FRB level 3 errors.

������ 6\VWHP�)DQ�,QWHUIDFH
The L440GX+ provides five 3-pin, shrouded, and keyed fan connectors.  Two of these connectors,
located next to each processor card on the baseboard, are for processor fansinks.  The remaining
three connectors on the baseboard attach to chassis fans equipped with a sensor that indicates
whether the fan is operating.  The sensor pins for these fans are routed to the BMC for failure
monitoring.
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The ISP2150 utilizes two fans for cooling connected to headers J6G1 and J1J1. The connector has
the following pinout:

7DEOH���� )DQ�&RQQHFWRU�3LQRXW

Pin Signal 
1 GND 
2 +12V 
3 Fan Sensor 
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�� &RQILJXUDWLRQ�DQG�,QLWLDOL]DWLRQ
7KLV�FKDSWHU�GHVFULEHV�WKH�LQLWLDO�SURJUDPPLQJ�HQYLURQPHQW�LQFOXGLQJ�DGGUHVV�PDSV�IRU�PHPRU\�DQG�,�2
DQG�KDUGZDUH�RSWLRQV�FRQILJXUDWLRQ�

���� 0HPRU\�6SDFH
At the highest level, Pentium® II / Pentium® III processor address space is divided into 4 regions, as
shown in the following figure.  Each region contains subregions, as described in following sections.
Attributes can be independently assigned to regions and subregions using 440GX registers.

 0
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640KB
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16MB

Top of physical DRAM

4GB
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Pentium II
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 (unused on
L440GX+
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DOS

Compatibility
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Optional Fixed
Memory Hole

)LJXUH���� 3HQWLXPII��3HQWLXP��,,,�3URFHVVRU�0HPRU\�$GGUHVV�6SDFH
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������ '26�&RPSDWLELOLW\�5HJLRQ
The first region of memory below 1 MB was defined for early PCs, and must be maintained for
compatibility reasons.  This region is divided into subregions as shown in the following figure.
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0A0000h
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0C0000h
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0DFFFFh
0E0000h

System BIOS

0EFFFFh
0F0000h

0FFFFFh

= Main memory only
= Mappable to PCI or ISA memory
= Shadowed in main memory

= PCI only

)LJXUH���� '26�&RPSDWLELOLW\�5HJLRQ
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'26�$UHD
The DOS region is 512 KB in the address range 0 to 07FFFFh.  This region is fixed and all accesses
go to main memory.

,6$�:LQGRZ�0HPRU\
The ISA Window Memory is 128 KB between the addresses of 080000h to 09FFFFh.  This area can
be mapped to the PCI bus or main memory.

9LGHR�RU�600�0HPRU\
The 128 KB Graphics Adapter Memory region at 0A0000h to 0BFFFFh is normally mapped to the VGA
controller on the PCI bus.  This region is also the default region for SMM space**.

$GG�LQ�&DUG�%,26�DQG�%XIIHU�$UHD
The 128 KB region between addresses 0C0000h and 0DFFFFh is divided into eight segments of 16
KB segments mapped to ISA memory space, each with programmable attributes, for expansion card
buffers.  Historically, the 32 KB region from 0C0000h to 0C7FFFh has contained the video BIOS
location on a video card.  However, on L440GX+, the video BIOS is located in the Extended BIOS or
System BIOS areas.  This region can be used for extended SMM space**.

([WHQGHG�6\VWHP�%,26
This 64 KB region from 0E0000h to 0EFFFFh is divided into 4 blocks of 16 KB each, and may be
mapped with programmable attributes to map to either main memory or to the PCI bus.  Typically, this
area is used for RAM or ROM.  This region can also be used for extended SMM space**.

6\VWHP�%,26
The 64 KB region from 0F0000h to 0FFFFFh is treated as a single block.  By default this area is
normally Read/Write disabled with accesses forwarded to the PCI bus.  Through manipulation of R/W
attributes, this region can be shadowed into main memory.  This region can also be used for extended
SMM space**.

�����������������������������������������������
 �5HIHU�WR�³6\VWHP�0DQDJHPHQW�0RGH�+DQGOLQJ�´�ODWHU�LQ�WKLV�FKDSWHU�
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������ ([WHQGHG�0HPRU\
Extended memory on L440GX+ is defined as all address space greater than 1 MB.  The Extended
Memory region covers 4 GB of address space from addresses 0100000h to FFFFFFFFh, as shown in
the following figure.

 100000h

15MB

16MB

Top of Memory (TOM)
Depends on installed DIMMs

FFFFFFFFh

64GBExtended
Pentium II
Region

DRAM

Space

(unused on

Optional Fixed
Memory Hole

Local

Memory

Space

PCI

High BIOS Area

FFE00000h

FEC0FFFFhAPIC Space
FEC00000h

L440GX+)

)LJXUH���� ([WHQGHG�0HPRU\�0DS

0DLQ�0HPRU\
All installed DRAM greater than 1 MB is mapped to local main memory, up to the top of physical
memory which is located at 2 GB.  Memory between 1 MB to 15 MB is considered to be standard ISA
extended memory.  1 MB of memory starting at 15 MB can be optionally mapped to the PCI bus
memory space.

The remainder of this space, up to 2 GB, is always mapped to main memory, unless Extended
SMRAM is used, which limits the top of memory to 256MB.  Refer to “System Management Mode
Handling” below for more information.

3&,�0HPRU\�6SDFH
Memory addresses in the 2 GB to 4 GB range are mapped to the PCI bus.  This region is divided into
three sections: High BIOS, APIC Configuration Space, and General-purpose PCI Memory.

The General-purpose PCI Memory area is typically used for memory-mapped I/O to PCI devices.  The
memory address space for each device is set using PCI configuration registers.
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+LJK�%,26
The top 2 MB of Extended Memory is reserved for the system BIOS, extended BIOS for PCI devices,
and A20 aliasing by the system BIOS.  The SECC PENTIUM II processor begins executing from the
High BIOS region after reset.  Only 256 KB of this area is actually required by the BIOS, but 2 MB is
required by SECC PENTIUM II processor MTRR programming.

,�2�$3,&�&RQILJXUDWLRQ�6SDFH
A 64 KB block located 20 MB below 4 GB (0FEC00000h to 0FEC0FFFFh) is reserved for the I/O APIC
configuration space.

([WHQGHG�6\VWHP�0DQDJHPHQW�5$0�6SDFH
The 440GX chip supports placement of System Management RAM (SMRAM) space in cacheable
memory above 1MB.  Extended SMRAM consists of up to 2MB of physical memory, located at the top
of installed memory (up to 256MB boundary).  This region is aliased to memory addresses below 1MB.
Refer to “System Management Mode Handling”, later in this chapter.

([WHQGHG�3HQWLXP�3UR�3URFHVVRU�5HJLRQ��DERYH���*%�
A Pentium® II / Pentium® III processor-based system can have up to 64 GB of addressable memory.
However, the 440GX only supports 32-bit addressing, with the BIOS operating in 4 GB of address
space (the DIMMs provide up to 512 MB of main memory).  All accesses to the region from 4 GB to 64
GB are claimed by the 440GX and terminated.  Write data is dropped and zeroes are returned on
reads.

������ 0HPRU\�6KDGRZLQJ
Any block of memory that can be designated as read-only or write-only can be “shadowed” into main
memory.  Typically, this is done to allow ROM code to execute more rapidly out of RAM.  ROM is
designated read-only during the copy process while RAM at the same address is designated write-
only.  After copying, the RAM is designated read-only and the ROM is designated write-only
(shadowed).  Processor bus transactions are routed accordingly.  Transactions originated from the PCI
bus or ISA masters and targeted at shadowed memory blocks will not appear on the processor's bus.

������ 6\VWHP�0DQDJHPHQW�0RGH�+DQGOLQJ
The 440GX supports System Management Mode (SMM) operation in standard (compatible) mode,
and special extended modes.  System Management RAM (SMRAM) provides code and data storage
space for the SMI_L handler code, and is made visible to the processor only on entry to SMM, or other
conditions which can be configured using 440GX PCI registers.  The 440GX supports three flavors of
SMRAM: Compatible SMRAM, located in main memory below the 1MB boundary at addresses
000A0000h through 000B0000h.  This region is non-cacheable.
High SMRAM, which exists in physical memory above the 256MB boundary, and is write-back
cacheable.  The High SMRAM region is aliased to A0000h through FFFFF. Extended SMRAM,
providing up to 1MB at the top of main memory (TSEG) which is also cacheable.  Use of extended
SMRAM forces the upper limit of installed memory to 256MB.

The 440GX determines the nature and location of SMRAM space using the SMRAM Control (72h) and
Extended SMRAM Control (73h) configuration space registers.  Refer to Chapter 5 for more
information.

���� +DUGZDUH�-XPSHU�&RQILJXUDWLRQ
This section describes how to configure hardware jumper options on the baseboard for the following:
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l System configuration
l Internal/external speaker selection
l Jumper locations and designations are marked on the baseboard, refer to the layout diagram

in Chapter 1 for placement information.

������ 6\VWHP�&RQILJXUDWLRQ�-XPSHUV
15-pin (J2J1 on the baseboard) and 11-pin (J3J1 on the baseboard) single inline headers provide
seven 3-pin jumper blocks that control various configuration options, as shown in the figure below.
The shaded areas show default jumper placement for each configurable option.
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)LJXUH���� 6\VWHP�&RQILJXUDWLRQ�-XPSHUV

7KH�IROORZLQJ�WDEOH�GHVFULEHV�HDFK�V\VWHP�FRQILJXUDWLRQ�MXPSHU�RSWLRQ�

7DEOH���� 6\VWHP�&RQILJXUDWLRQ�-XPSHU�2SWLRQV
 2SWLRQ  'HVFULSWLRQ
 &026
&OHDU

 ,I�SLQV���DQG���DUH� MXPSHUHG��GHIDXOW���SUHVHUYDWLRQ�RI�FRQILJXUDWLRQ�&026�WKURXJK
V\VWHP�UHVHW�LV�FRQWUROOHG�E\�WKH�%0&���,I�SLQV���DQG���DUH�MXPSHUHG��&026�FRQWHQWV
DUH�VHW�WR�PDQXIDFWXULQJ�GHIDXOW�GXULQJ�V\VWHP�UHVHW�

 3DVVZRUG
&OHDU

 ,I� SLQV� ��DQG� ��DUH� MXPSHUHG� �GHIDXOW��� WKH� FXUUHQW� V\VWHP�SDVVZRUG� LV�PDLQWDLQHG
GXULQJ�V\VWHP�UHVHW���,I�SLQV���DQG���DUH�MXPSHUHG��WKH�SDVVZRUG�LV�FOHDUHG�RQ�UHVHW�
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 5HFRYHU\
%RRW

 ,I� SLQV� �� DQG� ��� DUH� MXPSHUHG� �GHIDXOW�� WKH� V\VWHP�ZLOO� DWWHPSW� WR� ERRW� XVLQJ� WKH
%,26�SURJUDPPHG�LQ�WKH�)ODVK�PHPRU\���,I�SLQV����DQG����DUH� MXPSHUHG��WKH�%,26
ZLOO� DWWHPSW� D� UHFRYHU\� ERRW�� ORDGLQJ� %,26� FRGH� IURP� D� IORSS\� GLVN� LQWR� WKH� )ODVK
GHYLFH���7KLV�LV�W\SLFDOO\�XVHG�ZKHQ�WKH�%,26�FRGH�KDV�EHHQ�FRUUXSWHG�

 %,26� %RRW
%ORFN
:ULWH
3URWHFW

 ,I�SLQV����DQG����DUH�MXPSHUHG��GHIDXOW���WKH�%,26�ERRW�EORFN�LV�ZULWH�SURWHFWHG���,I
SLQV� ��� DQG� ��� DUH� MXPSHUHG�� WKH� ERRW� EORFN� LV� HUDVDEOH� DQG� SURJUDPPDEOH�
:$51,1*��,QFRUUHFW�SURJUDPPLQJ�RI�WKH�ERRW�EORFN�ZLOO�UHQGHU�WKH�V\VWHP
XQERRWDEOH�

 )5%�7LPHU
(QDEOH

 ,I�SLQV���DQG� ��DUH� MXPSHUHG� �GHIDXOW��� )5%�RSHUDWLRQ� LV� HQDEOHG��ZKLFK�DOORZV� WKH
V\VWHP�WR�ERRW�IURP�SURFHVVRU���LI�SURFHVVRU���IDLOV�� �,I�SLQV���DQG���DUH� MXPSHUHG�
)5%�LV�GLVDEOHG�

 &KDVVLV
,QWUXVLRQ
'HWHFWLRQ

 ,I�SLQV���DQG���DUH�MXPSHUHG��GHIDXOW���D�VZLWFK�LQVWDOOHG�RQ�WKH�FKDVVLV�ZLOO� LQGLFDWH
ZKHQ� WKH� FRYHU� KDV� EHHQ� UHPRYHG�� � ,I� SLQV� �� DQG� �� DUH� MXPSHUHG�� WKH� FKDVVLV
LQWUXVLRQ�VZLWFK�LV�E\SDVVHG�

 %0&
)RUFHG
8SGDWH
0RGH

 ,I� SLQV� �� DQG� ��� DUH� MXPSHUHG� �GHIDXOW��� ILUPZDUH� VWDWXV� LV� PDLQWDLQHG� DV� LV�� DQG
RSHUDWLRQDO�FRGH�ZLOO�UXQ���,I�SLQV����DQG����DUH�MXPSHUHG��WKH�V\VWHP�LV�SODFHG�LQWR
³)RUFHG�8SGDWH�0RGH�´�2QO\�D�PLQLPDO� VHW�RI� ,6$�DQG�%0&� IXQFWLRQV�DUH�DYDLODEOH�
7KH�V\VWHP�LV�IRUFHG�WR�XSGDWH�ILUPZDUH��:$51,1*��7KH�V\VWHP�PXVW�KDYH�$�&
SRZHU�UHPRYHG�EHIRUH�PRYLQJ�DQ\�V\VWHP�MXPSHUV�

 %0&� %RRW
%ORFN
:ULWH
3URWHFW

 ,I�SLQV���DQG���DUH�MXPSHUHG��GHIDXOW���WKH�%0&�ERRW�EORFN�LV�ZULWH�SURWHFWHG���,I�SLQV
��DQG���DUH� MXPSHUHG�� WKH�ERRW�EORFN� LV�HUDVDEOH�DQG�SURJUDPPDEOH�� �:$51,1*�
,QFRUUHFW� SURJUDPPLQJ� RI� WKH� ERRW� EORFN� ZLOO� UHQGHU� WKH� V\VWHP
XQERRWDEOH�

������ 6SHDNHU�&LUFXLW�-XPSHU�&RQQHFWRU
A 4-pin block on the 19 pin single inline header labeled J6J1, provides a way to plug in an external
speaker or, by jumper, enable the onboard speaker.  The configuration is shown in the figure below.

 

8

10

11

Internal
Speaker
Installed
(Default)

8

10

11

External
Speaker
Connector

)LJXUH���� 6SHDNHU�&LUFXLW�-XPSHU

 



,QWHO��/%���*;��8�5DFN�6HUYHU�&KDVVLV�736�5HY����

��

������ :DNH�2Q�/$1�-XPSHU
The jumper at location J5A2 is used to enable/disable the Wake On LAN functionality of the on board
network controller.  By default the board is shipped with this option enabled.  See Figure 3-6.  If a
power supply is used that does not provide 0.8A of +5 volt Stand-by, this option should be disabled.

)LJXUH���� :DNH�2Q�/$1�-XPSHU��-�$��

�� 6\VWHP�%,26
7KLV� FKDSWHU� GHVFULEHV� WKRVH� IHDWXUHV� RI� WKH� V\VWHP�%,26� WKDW� DUH� XQLTXH� WR� WKH� /���*;�� VHUYHU
ERDUG�

Note: The ISP2150 platform does not provide legacy support USB.  Legacy mode
of USB keyboard emulating a PS/2 keyboard via SMM is not supported on
L440GX+.  While devices such as USB keyboards work with OS drivers, these
keyboards do not respond during BIOS POST.

���� 6HFXULW\�)HDWXUHV
The BIOS provides a number of security features.  This section describes the security features and
operating model.

������ 2SHUDWLQJ�0RGHO
The following table summarizes the operation of security features supported by the BIOS.  CU in the
following table refers to BIOS Configuration Utilities, which include BIOS Setup and System Setup
Utility (SSU)-

�'HI
DXOW�
:DN
H�2Q
/$1

E

:DNH
2Q
/$1
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7DEOH���� 6HFXULW\�)HDWXUHV�2SHUDWLQJ�0RGHO
 
Mode 

Entry Method/ 
Event  

Entry 
Criteria  

 
Behavior 

Exit 
Criteria 

 
After Exit 

Secure 
mode 

Keyboard 
Inactivity Timer, 
Runtime 
activation  of 
Key Board 
Controller 
Hotkey 

User 
Password 
enabled in 
BIOS 
Setup 

Screen goes blank (if 
enabled in CU). 
Floppy writes are 
disabled (if selected in 
CU). 
Power and Reset 
switches on the front 
panel are disabled (if 
enabled in Setup). 
 
No mouse or keyboard 
input is accepted. 

User 
Password 

Video is restored. 
Floppy writes are 
enabled. 
Power and Reset 
switches are 
enabled. 
Keyboard and 
mouse inputs are 
accepted. 

Secure 
boot 

Power On/Reset User 
Password  
and 
Secure 
Boot 
Enabled in 
CU 

 
Enter secure mode. 
Prompts for Password, if 
booting from drive A. 
Video is blanked (if 
enabled in Setup). 
Floppy writes are 
disabled (if programmed 
in CU). 
Power and Reset 
switches on the front 
panel are disabled(if 
programmed in CU). 
No mouse or keyboard 
input is accepted; 
however, the Mouse 
driver loads before a 
password is required. 
If booting from drive A, 
and the user enters 
correct password, the 
system boots normally. 

User 
Password 

Floppy writes are 
enabled. 
Power and Reset 
switches are 
enabled. 
Keyboard and 
mouse inputs are 
accepted. 
System attempts to 
boot from drive A. If 
the user enters 
correct password, 
and drive A is 
bootable, the 
system boots 
normally 

Password 
on boot 
User 
Password 
boot (AT 
style) 

Power On/Reset User 
Password 
set and 
password 
on boot 
enabled  
and  
Secure 
Boot 
Disabled in 
CU 

System halts for User 
Password before booting. 
The system is not in 
secure mode. 
Video is blanked (if 
enabled in CU). 
Floppy writes are 
disabled (if programmed 
so by CU). 
No mouse or keyboard 
input is accepted. 

User 
Password 

Keyboard and 
mouse inputs are 
accepted. 
The system boots 
normally. Boot 
sequence is 
determined by CU 
options. 

Diskette 
Access  

Power On/Reset Set feature 
to Admin in 
CU 

User is prevented from 
accessing the floppy 
drive.  Administrator is 
always prevented from 
accessing the floppy 
drive. 

Set 
feature to 
User in 
CU 

User is allowed to 
access the floppy 
drive. 
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3DVVZRUG�3URWHFWLRQ
Through the use of passwords, the BIOS prevents unauthorized tampering with the system.  Once
secure mode is enacted, access to the system is allowed only after you have entered the correct
password(s).  Each of two passwords, for User and Administrator, can be created during system
configuration using the CU (Configuration Utilities).  An individual that may be doing maintenance to
the server system uses the User password.  An individual that may be changing the configurations to
the server system in BIOS Setup uses the administrator password.

Once secure mode is enacted, access to the system is allowed only after you have entered the correct
password.  Each password, User and Administrator, can be created during system configuration using
the CU.  Once set, a password can be disabled by changing it to a null string. The User password can
still modify the time and date, but other fields can only be modified if the Administrator password is
entered.  For example, system hardware configuration can be controlled by the User password, while
Administrator control access to the machine’s file system.  If only an administrator password is set (no
User password), this password is requested when entering Setup and must be entered before the
majority of the fields can be modified.  If only the User password is set (no administrator password),
the User password must be entered to access Setup, but all fields can be modified once entered.
Once set, a password can be disabled by changing it to a null string.

,QDFWLYLW\�WLPHU
If the inactivity timer function is enabled, and no keyboard or mouse actions have occurred for the
specified time-out period, the following occurs until the User password is entered:

• .H\ERDUG�DQG�PRXVH�LQSXW�LV�GLVDEOHG
• 9LGHR�LV�EODQNHG��LI�SURJUDPPHG�LQ�&8�
• )ORSS\�GULYH�LV�ZULWH�SURWHFWHG��LI�HQDEOHG�
• )URQW�SDQHO�UHVHW�DQG�SRZHU�VZLWFKHV�DUH�ORFNHG��LI�HQDEOHG�

+RW�NH\�DFWLYDWLRQ
A Hotkey combination can activate secure mode immediately, rather than having to wait for the
inactivity time-out to expire. The Hotkey combination is set using the CU. The following keys are valid
hot keys: A-Z, 0-9.

3DVVZRUG�FOHDU�VZLWFK
The BIOS determines if the password clear jumper is set. If set, all passwords are cleared from CMOS
and password protection is disabled.

)ORSS\�:ULWH�3URWHFWLRQ
If enabled by the CU, floppy disk writes are blocked from anyone accessing it when the system is in
secure mode. Floppy write protection is only in effect while the system is in secure mode. Otherwise,
write protection is disabled and writes are then enabled.

3RZHU�6ZLWFK�DQG�5HVHW�%XWWRQ�/RFN
If enabled by the CU, the power switch and reset button are disabled when in secure mode.

6HFXUH�%RRW��8QDWWHQGHG�6WDUW�
Secure Boot allows the system to boot and run the OS.  However, until the User password is entered,
mouse and keyboard input is not accepted and the front panel reset/power switches are disabled. The
CU is used to place the system into secure boot mode. In secure boot mode, if the BIOS detects a
floppy disk in the A drive at boot time, it prompts the User for a password. When the password is
entered, the system can boot from the floppy and secure mode is disabled. Any one of the secure
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mode triggers cause the system to go back into secure mode. If there is no disk in drive A, the system
boots from the next boot device and is placed in secure mode automatically. All of the enabled secure
mode features go into effect at boot time.

������ ,QWHUDFWLRQ�ZLWK�([WHUQDO�8WLOLWLHV
External utilities that need to perform password validation, such as SSU, can call the appropriate BIOS
interface. The BIOS performs the password validation and returns the status. The interface is not
described here for security reasons.

���� $XWR�&RQILJXUDWLRQ�)HDWXUHV
The BIOS provides support for auto-configuration of the following:

• 3OXJ�DQG�3OD\
• 3URFHVVRU�VSHHG
• 603�LQLWLDOL]DWLRQ
• 0HPRU\�VL]LQJ
• %RRW�GULYH�VHOHFWLRQ
• 0RXVH�DQG�NH\ERDUG�VZDSSLQJ
• 3HQWLXP��,,,�SURFHVVRU�%,26�XSGDWH

3OXJ�DQG�3OD\
The BIOS supports the following industry standards for full Plug and Play capabilities:

• 3OXJ�DQG�3OD\��3Q3��,6$�VSHFLILFDWLRQ
• 'HVNWRS�0DQDJHPHQW�,QWHUIDFH��'0,��%,26�VSHFLILFDWLRQ
• ([WHQGHG�6\VWHP�&RQILJXUDWLRQ�'DWD�6SHFLILFDWLRQ��(,6$�LV�QRW�VXSSRUWHG��
• 3&,�ORFDO�%XV�VSHFLILFDWLRQ

5HVRXUFH�DOORFDWLRQ
The system BIOS identifies, allocates, and initializes resources in a manner consistent with other Intel
servers. The BIOS scans for the following, in order:

�� 2II� ERDUG� 3&,� GHYLFHV�� � ,I� IRXQG�� WKH� %,26� LQLWLDOL]HV� DQG� DOORFDWHV� UHVRXUFHV� WR� WKHVH
GHYLFHV�

�� 2Q�ERDUG�9LGHR��,'(��DQG�6&6,�GHYLFHV���,I�HTXLYDOHQW�IXQFWLRQDOLW\�LV�QRW�IRXQG�RII�ERDUG�
WKH�%,26�DOORFDWHV�UHVRXUFHV�DFFRUGLQJ�WR�WKH�SDUDPHWHUV�VHW�XS�E\�WKH�668�

3Q3�,6$�DXWR�FRQILJXUDWLRQ
The BIOS:

• )XOO\�VXSSRUWV�WKH�3Q3�,6$�SURWRFRO
• 5HDGV�WKH�3Q3�,6$�FRQILJXUDWLRQ�SRUW
• $VVLJQV�WKH�V\VWHP�,�2��PHPRU\��'0$�FKDQQHOV��DQG�,54V�IURP�WKH�UHVRXUFH�SRRO
• 7KH�6XSHU�,�2��FKLS�LV�DQ�H[DPSOH�RI�D�3Q3�,6$�GHYLFH�

3&,�DXWR�FRQILJXUDWLRQ
The BIOS supports the INT 1Ah, AH = B1h functions, in conformance with the PCI specification, Rev.
2.1. BIOS also supports the 16 and 32-bit protected mode interfaces as required by the PCI BIOS
specification. System POST performs auto-detection and auto-configuration of ISA, ISA Plug-N-Play,
and PCI devices. This process maps each device into memory and/or I/O space, and assigns IRQs
and DMA channels as required, so that there are no conflicts prior to booting the system.  BIOS scans
the PCI devices on each PCI bus in low to high sequence.  The PCI busses are also scanned in the
same order. The BIOS programs the PCI-ISA interrupt routing logic in the Basic Utility Device (BUD) to
steer PCI interrupts to compatible ISA IRQs.
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Drivers and OS programs can determine the installed devices and their assigned resources using the
BIOS interface functions. The BIOS does not support devices behind PCI-to-PCI bridges that require
mapping to the first 1 MB of memory space due to architectural limitation. (Refer to PCI-to-PCI
Architecture Specifications). The User can override the IRQ assigned to a PCI card by using SSU.

2Q�ERDUG�GHYLFH�DXWR�FRQILJXUDWLRQ
The BIOS detects all on board devices and assigns appropriate resources. The BIOS dispatches the
option ROM code for the on board devices to DOS compatibility hole (C0000h to E7FFFh) and
transfers control to the entry point. User may disable scanning of the on-board Adaptec SCSI ROM
using the CU.

$XWRPDWLF�GHWHFWLRQ�RI�YLGHR�DGDSWHUV
The BIOS looks for video adapters in the following order:

�� 3&,
�� %DVHERDUG

The on board (or off board) video BIOS is shadowed, starting at address C0000h, and is initialized
before memory tests begin in POST. Precedence is always given to off board devices.

0XOWLSURFHVVRU�VSHFLILFDWLRQ�VXSSRUW
The BIOS complies with all requirements of the Intel Multi-Processor Specification (MPS) version 1.4
for Symmetric Multi-Processor (SMP) support, as well as MPS version 1.1, for backward compatibility.
The version number can be configured using the CU. The base MP Configuration Table contains the
following entries:

• 03�WDEOH�KHDGHU
• 3URFHVVRU�HQWULHV
• 3&,�EXV�HQWULHV
• ,�2�$3,&�HQWULHV
• ,�2�LQWHUUXSW�HQWULHV
• /RFDO�LQWHUUXSW�HQWULHV

The extended MP table is constructed if MPS version 1.4 is selected. It contains these entries:
• 6\VWHP�DGGUHVV�VSDFH�PDSSLQJ�HQWULHV
• %XV�KLHUDUFK\�GHVFULSWRU
• &RPSDWLELOLW\�EXV�DGGUHVV�VSDFH�PRGLILHU�HQWULHV

Note:  The MP APIC table and ACPI table are the only places where the number
of processors are dynamically reported from boot to boot.

0XOWLSOH�3URFHVVRU�6XSSRUW
On reset, the Primary Processor is selected by the BMC to become the Bootstrap Processor (BSP).
The slot labeled Primary PROCESSOR is always examined first.  If a serious error is detected during
the Built-In Self-Tests (BIST), that processor does not participate in the initialization protocol and the
Secondary processor then becomes the BSP and the Primary is halted and removed from the MP
table. Whichever processor successfully passes BIST is automatically selected by the hardware as the
BSP and starts executing from the reset vector (F000:FFF0h). A processor that does not perform the
role of BSP is referred to as an Application Processor (AP).  The BSP is responsible for executing
POST and preparing the machine to boot the OS. BIOS performs several other tasks in addition to
those required for MPS support, as described in MP Specifications, Rev. 1.4. These tasks are part of
the fault resilient booting algorithm and are discussed in Section 2.4, Reliability Features .  At the time
of booting, the system is in virtual wire mode and the BSP alone is programmed to accept local
interrupts (INTR driven by the PIC and NMI). As a part of the boot process, the BSP wakes up the AP.
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When woken up, the AP programs its memory type range registers (MTRRs) so that they are identical
to those of the BSP.  The AP executes a halt instruction with its local interrupts disabled.

0XOWLSOH�3URFHVVRU�6SHHG�6XSSRUW
The BIOS supports different steppings of the Pentium® II/ Pentium® III processor as long as they are
within 1 release of each other. Both processors must be of the same cache size.  All installed
processors must run at the same frequency (for example, the bus and core frequencies of all
processors must be identical). Also, for best performance, all processors must be of the same
PROCESSOR ID.  The type and speed of all detected processors are also reported by the CU.

������ 0HPRU\�6L]LQJ
During POST the BIOS:

l Tests and sizes memory
l Configures the memory controller

L440GX+ supports various size and configurations of ECC and Non-ECC 100MHz SDRAM DIMMs.
Memory sizing and configuration are only guaranteed for qualified DIMMs approved by Intel. The BIOS
gathers all type, size, speed and memory attributes from the on-board EEPROM or SPD on the
memory DIMM.  It is required that the memory be stuffed from the lowest DIMM socket to the highest
for the memory to function in all configurations over the full environmental range of the server.

A memory sizing algorithm determines the size of each row of DIMMs. The BIOS reads the DIMM
speed information and programs the PAC accordingly.  BIOS does not perform the extended memory
test if instructed by the user via CU.  Disabling the extended memory test reduces the boot time. In all
cases, the BIOS will always initialize ECC memory. The BIOS is capable of detecting, sizing, and
testing any amount of RAM, up to the physical maximum of 2 GB.

������ %RRW�'HYLFH�6HOHFWLRQ
The BIOS conforms to the Phoenix BIOS boot specification 1.01. The BIOS boot specification
describes a method where the BIOS identifies all Initial Program Load (IPL) devices in the system,
prioritizes them in the order the user selects, and then sequentially goes through each device and
attempts to boot. It is possible to use the CU to change the boot order of devices connected to the
system. In the case where the order has been changed by a user, the system boots in the order
chosen, with the exception of legacy devices. Legacy devices are those devices that tend to take
control of the boot process altogether by hooking boot vector (interrupt 19h). Further, they provide no
means for identifying themselves as an IPL device. Therefore, the BIOS cannot selectively boot from
one of several Legacy IPL devices in a system. The user can choose whether the first boot device is a
floppy,  a CDROM, or ard drive through CU. The system BIOS tries to boot from devices in the order
specified by the user. Further, the user can reorder the hard drives and choose the C: drive to be any
IDE drive or any drive that is controlled by a Boot BIOS Specification compliant option ROM BIOS,
such as the on-board Apdaptec BIOS. Hard drives that are controlled by all other controllers appear as
‘Other bootable cards” in the setup menu, and the user cannot control the order on a drive by drive
basis for such controllers. Some boot BIOS compliant option ROM BIOS’s may present all the drives
as a single device, and may not allow the user to manipulate the order on a drive by drive basis. The
user is responsible for making sure that the C: drive has a bootable image, if booting from a hard drive.

������ 0RXVH�DQG�.H\ERDUG�6ZDSSLQJ
The BIOS allows users to swap the keyboard and PS/2 mouse connectors before the system is
powered on. It detects the combination during POST and initializes the KBC accordingly. Hot plugging
of the mouse and keyboard is not supported on L440GX+ and may have unpredictable results.
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������ %RRW�:LWKRXW�.H\ERDUG
The system can boot with or without a keyboard. There is no entry in the CU for keyboard
enable/disable. The presence of the keyboard is detected automatically during POST, and the
keyboard is tested if present.  The BIOS does not detect or use Universal Serial Bus (USB) keyboards.

������ )URQW�3DQHO�&026�&OHDU�DQG�-XPSHUOHVV�3URFHVVRU�&ORFN�5DWLR�6HWWLQJV
The BIOS has a front panel method of resetting system CMOS settings in addition to the standard
jumper on the baseboard.  During boot, if the CMOS jumper on the baseboard is set before power on,
the BIOS scans a pin on the PIIX4 and resets the system to CMOS defaults.  The following conditions
also clear CMOS from the front panel:

�� V\VWHP�LV�RII���9FF�LV�RII�EXW��Y�VWDQGE\�LV�SUHVHQW�ZKLFK�PHDQV�D�$&�SRZHU�LV�DSSOLHG�
�� XVHU�KROGV�UHVHW�EXWWRQ�GRZQ�IRU�DW�OHDVW���VHFRQGV�
�� ZKLOH�UHVHW�EXWWRQ�LV�VWLOO�GHSUHVVHG�WKH�XVHU�SUHVVHV�RQ�RII�EXWWRQ�DQG�V\VWHP�LV�RII
�� UHOHDVH�ERWK�RQ�RII�EXWWRQ�DQG�UHVHW�DW�VDPH�WLPH�

This requires that the BMC supplies a command to the system BIOS indicating the user has completed
the correct front panel button sequence. The BIOS clears CMOS as if the user had moved the CMOS
clear jumper on the baseboard.  Only in this one boot sequence should the CMOS be cleared. The
BMC releases the CMOS clear line once the BIOS has acknowledged the CMOS clear and release it
(back to 1). A reset or power down also removes the CMOS clear condition from the BMC (release is
back to 1).

�� &026�FOHDU�DOVR�UHYHUWV�WKH�V\VWHP�EDFN�WR�WKH�ORZHVW�FRPPRQ�FORFN�VSHHG�IRU�DOO�DYDLODEOH
SURFHVVRUV� ����0+]�DQG�&$&+(�GLVDEOH���7KH�XVHU�QHHGV� WR� UHERRW� WKH�V\VWHP�RQFH�PRUH
ZLWKRXW� WKH� &026� FOHDU� MXPSHU� VR� WKDW� WKH� DFWXDO� SURFHVVRU� VSHHG� IRU� SURFHVVRUV� LQ� WKH
V\VWHP�LV�VHW�WR�D�FORFN�VSHHG�GHIDXOW�RI�����0+]�&$&+(�HQDEOH��

�� 7KH�&026�FOHDU�VHWWLQJ�DOVR�IRUFHV�DOO�6&6,�RSWLRQ�520¶V�WR�WKHLU�GHIDXOW�VWDWH���6HH�WKH�6&6,
FRQILJXUDWLRQ�PHQX�E\�SUHVVLQJ�&WUO�&�GXULQJ�VFDQ�RI�WKH�6&6,�RSWLRQ�520��$GDSWHF��

L440GX+ will also use a serial EEMUX to allow jumperless settings of the bus to clock ratio settings.
The user will now be able to select the processor clock frequency from a BIOS setup menu.

���� 5HOLDELOLW\�)HDWXUHV
The BIOS supports several features to create a robust computing environment including the following:

• (&&�PHPRU\�DQG�GHIHFWLYH�',00�KDQGOLQJ
• )DXOW�UHVLOLHQW�ERRWLQJ
• /RJJLQJ�RI�FULWLFDO�HYHQWV
• ,0%�V\VWHP�PDQDJHPHQW�EXV
• &026�GHIDXOW�RYHUULGH
• (PHUJHQF\�0DQDJHPHQW�SRUW

������ 'HIHFWLYH�',00�'HWHFWLRQ�DQG�5HPDSSLQJ
The ECC memory subsystem on L440GX+ is able to detect single-bit errors (SBE) and certain multi-bit
errors (MBE) during reads from and writes to system DRAM. Single-bit errors can be detected and
corrected. Certain patterns of MBEs can be detected but cannot be corrected, whereas other types of
MBEs cannot be detected.

During POST memory testing, detection of single-bit and multi-bit errors in DRAM banks is enabled.
An error is avoided by reducing the usable memory in that bank so that the byte containing the hard
error is no longer accessible. The BIOS logs the errors in the nonvolatile system event log.  The BIOS
detects the speed of individual DIMMs. The BIOS disables a DIMM that is slower than what the
hardware requires and displays a warning message.

0HPRU\�&RQILJXUDWLRQ�$OJRULWKP
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The algorithm for determining memory configuration is as follows:
If there is no DIMM population, or all the DIMMs are defective, or have the wrong speed, the BIOS
sounds a beep code error (refer to Table 7-5) and POST is terminated. The BIOS requires at least 4
MB of good memory for POST to start up.   The BIOS individually probes each bank for the size of
installed DIMMs. The BIOS detects the speed and type of the DIMM  SDRAM and programs the
PCIset accordingly. If the bank does not match one of the allowable configurations, the BIOS reports
the error with an error message.  All configuration data for the memory DIMMs is gathered by the
BIOS from the SPD or EEPROM on the DIMM. This is done via the SMBUS interface on the PIIX4.

In the event that the BIOS disables or resizes a bank, an error message displays with the DIMM
number of the failing memory. Another message informs the user that the amount of usable memory in
that bank is being reduced to eliminate the failing location. Eliminating hard errors in this way during
POST is done as a precaution to prevent an SBE from becoming an MBE after the system has booted
and to prevent SBEs from being detected and logged each time the failed location(s) are accessed.
This is recorded in the SEL (System Event Log) at both post time as well as runtime with an SMI. See
the Server management specification for the format of the memory errors in the SEL. This is
implemented as an EEPROM that the BMC can access directly with the server on or off.

If the error is a SBE, the 440GX will automatically correct the data before it is returned to memory. The
440GX memory controller scrubs the memory location where the error occurred to correct the SBE
and the BIOS will record the SBE via an SMI to the SEL.  If the error is an MBE, this condition is
considered fatal, and after the error is logged, an NMI is generated, telling the OS to handle this fatal
error.

Note: EDO memory is not physically supported due to the memory socket used on
the baseboard.

(&&�0HPRU\�,QLWLDOL]DWLRQ
The system BIOS handles ECC memory initialization. All memory locations, including System
Management RAM and shadow memory region, are unconditionally initialized during POST (set to 0).
Error detection is disabled while ECC memory is initialized to prevent false alarms caused by un-
initialized memory bytes. If hard errors are detected during the memory test, the memory partition
containing the error is resized to eliminate the failing locations.

(&&�DQG�60,�6XSSRUW
During normal operation, any SBEs (single bit errors) are detected and are handled by the SMI
support code. The SMI code logs the SBE, keeping up to 3 records of the last SBE logs in the system
event log. The 440GX memory controller cannot locate the exact address of the error, but can only
point to the row that contains the error location. The ECC memory feature may be disabled if
significant performance increase is measured in the Platform.  The BIOS setup will provide a switch to
disable ECC memory. The default will be for ECC to be enabled.  This switch will disappear in the
shipping release if the performance is not deemed significant.

������ )DXOW�5HVLOLHQW�%RRWLQJ��)5%�
The BIOS and firmware provides a feature to guarantee that the system will boot even if one processor
fails during POST or hangs while booting to the O/S. The BMC contains 2 watchdog timers that if they
trip will reset the system. The first timer (FRB-3) starts counting down whenever the system comes out
of hard reset and is usually about 5 seconds.  If the BSP successfully resets and starts executing the
BIOS will disable the FRB-3 timer in the BMC and system will continue on with POST. If the timer
expires because of the BSP’s failure to fetch or execute BIOS code, the BMC resets the system and
disables the failed processor. The system will continue to reset, alternating BSP’s between the primary
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and secondary processor socket, until the BIOS POST gets past disabling the FRB-3 timer in the
BMC.

The second watchdog timer (FRB-2) in the BMC is set to 5-6 minutes and is designed to guarantee
that the system will complete BIOS POST.  Near the end of POST, before the options ROMs are
initialized, the BIOS will disable the FRB-2 timer in the BMC.  If the system hangs during POST, the
BIOS will fail to disable the timer in the BMC which generates an ASR (Asynchronous System Reset).

In a dual processor system the BIOS will register the AP in the MP table.  When started by the BSP, if
an AP fails to complete initialization within a certain time, it is assumed to be non-functional. This AP is
not listed in the MP table (refer to the MP Specifications, Rev. 1.4) and is invisible to the OS.  If either
processor fails the BIST it is marked bad and removed from the MP table. The BIOS will disable the
processor and reset the system to make sure the failed processor will be electrically disabled on the
next boot.

The BMC maintains a flag bit in non-volatile ROM for each processor.  This bit is used to store a
processor’s track record.  It is set whenever a processor fails and remains so until the user forces the
system to “Retest Processor” in BIOS Setup and successfully makes it past both FRB timers. The
BIOS reminds the user of a previous processor failure during each boot cycle and keeps that
processor disabled until the status flag is cleared by the user.

Processors that have failed in the past are not allowed to become the BSP*, and are not listed in the
MP table. It might happen that all the processors in the system are marked bad.  An example is a
uniprocessor system where the processor has failed in the past.  If all the processors are bad, the
BIOS does not alter the BSP and attempts to boot from the original BSP.  It also informs the user that
it is trying to boot from a failed processor if the POST gets executed.  Error messages are displayed
on the console and logged in the event log if a processor fails. The failed processor is identified by its
number.

If the user replaces a processor marked bad by the BIOS, the system BIOS must be informed about
this change by running BIOS setup and selecting that processor to be re-tested. If a bad processor is
removed from the system, the BMC automatically detects this condition and clears the status flag for
that processor.

Conditions under which BIOS will automatically force a retest on a processor:
�� LI� D� SURFHVVRU� ZDV� DGGHG� WR� WKH� V\VWHP� WKDW� ZDV� SUHYLRXVO\� PDUNHG� DV� QRW� LQVWDOOHG

�UHSODFLQJ�D�WHUPLQDWRU�FDUG�ZLWK�D�SURFHVVRU��
�� &026�ZDV�FOHDUHG�
�� )5%���RU�)5%���WLPHU�WULSSHG�DQG�WKH�V\VWHP�UHERRWHG�
�� IDLOHG�%,67�RQ�D�SURFHVVRU

The BIOS will not automatically re-test a processor that was previously marked as failed. It cannot tell
that a new processor has been added since it will not re-test the processor until the user has set the
Processor Retest option to [YES] under the BIOS <F2> Setup.  This option screen exists under
MainÅProcessor Setting.  The BIOS will report to the screen on POST that a processor has failed and
will continue to do so until the user either marks it as failed or marks it as not installed and removes it.

Removing a processor and replacing it with a terminator module when it previously was marked as
installed will cause the BIOS to indicate that it is no longer installed.

�����������������������������������������������
�6LQFH�%63�VHOHFWLRQ�LV�DFFRPSOLVKHG�LQ�KDUGZDUH�E\�3HQWLXP�II�SURFHVVRUV��LW�PD\�EH�SRVVLEOH�IRU
D�SURFHVVRU�WKDW�KDV�IDLOHG�LQ�WKH�SDVW��RU�RQH�WKDW�KDV�IDLOHG�%,67�WR�EHFRPH�WKH�%63��7KH�%,26�FDQ
GHWHFW�VXFK�FRQGLWLRQV�DQG�WUDQVIHU�%63�RZQHUVKLS�WR�DQRWKHU�³JRRG´�SURFHVVRU��LI�DYDLODEOH�
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Any one of the failures (FRB-3, FRB-2 and BIST) are recorded to the BMC server event log. The
processor (s) that failed are recorded as well.

If the FRB jumper on the baseboard is set to disable, the FRB-3 and FRB-2 timer shall never time-out.
This effectively disables all FRB time-out features on the baseboard.  This is not a recommended
setting, and should be used for debugging purposes only.

������ /RJJLQJ�6\VWHP�(YHQWV
If enabled by the configuration utility or BIOS setup, the BIOS can log critical and informational events
to nonvolatile memory. This area is managed by the Baseboard Management Controller (BMC) and
can be accessed by sending commands to the BMC. A critical event is one that might result in the
system being shut down to prevent catastrophic side effects from propagating to other parts of the
system. Multi-bit and parity errors in the memory subsystem are considered critical errors, as are most
errors that generate a Non-Maskable-Interrupt (NMI), which might subsequently generate a System
Management Interrupt (SMI).  These errors include I/O channel check, software generated NMI, and
PCI SERR and PERR events.

During POST, the BIOS initializes System Management RAM (SMRAM) with error handling and
logging code. Each processor has a private area of SMRAM dedicated to it for SMI processing. The
The DRAM controller and PIIX4 are programmed to generate an SMI for PCI SERR and PERR,
software generated NMI, I/O channel check, and ISA watchdog time-out and NMIs. The PIIX4 can be
programmed to generate an SMI on this interrupt. When these errors are detected, the SMI routines
log the error or event in a manner that is transparent to the OS and then causes an NMI to be
generated for certain events, so that the OS can respond appropriately. The BIOS also logs an event
on another type of memory error called Single Bit Error (SBE). For this error, the BIOS will not
generate a NMI to the OS.

If the OS device driver is using the watchdog timer to detect software or hardware failures and that
timer expires, an Asynchronous Reset (ASR) is generated, which is equivalent to a hard reset. The
POST portion of the BIOS can query the BMC for a watchdog reset event as the system reboots, and
logs this event to the logging area. Failure of a processor during POST will also be logged in the Flash
during POST.

������ ,0%�'LDJQRVWLF�%XV��,QWHOOLJHQW�0DQDJHPHQW�%XV�
The IMB interface on the baseboard provides an independent interconnect between various devices in
the system (for example, memory subsystem, processor subsystem, etc.), for diagnostic or other
purposes normally unavailable to the system. The IMB bus acts as a system management bus and
carries information about system events. The BIOS must go through the BUD interface of the BMC in
order to send messages to IMB devices and receive messages.  The BMC acts as a gateway to other
IMB devices.

������ (PHUJHQF\�0DQDJHPHQW�3RUW��(03�
The L440GX+ provides a communication serial port with the BMC.  A multiplexer controlled by the
BMC determines if the COM2 external connector is attached to the BMC or the standard serial port in
the Super I/O.  The following features are available over this port:

l System power control (on/off remotely)
l Access to the event log, system serial no. and model no. and sensor data logs in the BMC
l System reset
l NMI control
l Allows BIOS console redirection through the BMC serial port
l Password security protection for EMP serial port
l Access to status of real time events in BMC
l Multiplexer configuration on COM2 connector
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l The BIOS supports 4 different modes which the EMP can be configured for in F2 BIOS setup:

'LVDEOHG
COM2 is connected to the Super I/O and never is connected to the BMC. COM2 acts like a serial port
on a normal system.

3UH�ERRW�RQO\
Only available when the machine is powered down and during post. If the BIOS is setup in this mode
the multiplexer for COM2 is connected to the BMC during post and when the machine is off and on
standby power. This requires that AC power be connected to the system.  Just before boot to O/S (Int
18,19) the BIOS will switch the multiplexer via BMC command on its ISA interface over to the standard
Super I/O COM2 port. The O/S or server management drivers may at anytime submit commands to
the BMC to switch the multiplexer back.

$OZD\V�$FWLYH
COM2 is dedicated to the serial port on the BMC.   COM2 is removed from the system resources
available to the O/S and BIOS.  Baud rate is fixed by the BMC at 19200 baud. The BIOS does not
send any commands to the BMC for this mode regarding EMP.
Restricted mode

'RHV�QRW�DOORZ�SRZHU�FRQWURO�DQG�UHVHW�IXQFWLRQV�YLD�(03

The EMP allows password security similar to the BIOS password security. In the F2 BIOS setup, the
user may select a password, which will be downloaded to the BMC during setup. The BMC will wait
until the password is submitted to the serial port. System power down, reset and NMI control are
unavailable until this password is submitted.  The EMP security only effects security to the BMC
services and does not impact any other BIOS or O/S services in the system.  BIOS will download all
configuration information such as password and operation mode on saving of the BIOS setup screen
(F10) to the BMC via the ISA interface.

%,26�FRQVROH�UHGLUHFWLRQ
If the option in the BIOS for console redirection is turned on for COM2 there are some added functions
allowed if the BMC EMP is setup for “Always active” or “Pre-boot” mode.

(VFDSH�FKDUDFWHUV�IRU�PXOWLSOH[HU�FRQWURO�RI�&20��SRUW�
The BIOS console redirection will support an extra control escape sequence to force COM2 port over
to the BMC. Once this command is sent, the COM2 port will be attached to the BMC EMP serial port
and the Super I/O COM2 data will be ignored. This feature is available to the remote user to allow
them to monitor the status of POST as the BIOS comes up over COM2 and then take control of the
system reset or power from the BMC.  If the system does not come up a watchdog time-out feature in
the BMC will automatically switch the port over in case the system does not make it through POST.

The character sequence will be “ESC O 9”(also denoted as ^[O9)  to switch the multiplexer to the BMC
serial port. This key sequence is above the normal ANSI function keys and will never be used by an
ANSI terminal.

A restriction of using COM2 for both EMP with BIOS console redirection is that the baud rate is fixed to
19200 baud and the port is setup for N,8,1 Xon/Xoff. See the section on Console Redirection for
further details on how it works.

0RGHP�VXSSRUW�RQ�(03
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BIOS setup will also provide a field for modem setup to the BMC. The BMC will be responsible for
controlling the modem if it is attached to COM2 since the BMC  will always have control of COM2
before system reset .

������ 3ODWIRUP�(YHQW�3DJLQJ

With Platform Event Paging (PEP), the ISP2150 can be configured to automatically dial up a paging
service and page you when a platform event occurs.  Platform events include temperature out-of-
range, voltage out-of-range, chassis intrusion, fan failure, etc.

If PEP is enabled and the BMC receives or detects a new event, it automatically sends a page.  It can
send a page if the processors are down or if the system software is unavailable.
PEP needs an external modem connected to the server’s EMP (Emergency Management Port) serial
connection.  This is the COM2 serial connector.

���� %,26�6HWXS�8WLOLW\�2SHUDWLRQ
The ROM-resident Setup utility configures only on board devices. Configuration of added PCI or ISA
cards requires the use of the diskette-loadable SSU.

The Setup utility screen is divided into four functional areas:

7DEOH���� 6HWXS�8WLOLW\�6FUHHQV

 .H\ERDUG�&RPPDQG�%DU  /RFDWHG� DW� WKH� ERWWRP� RI� WKH� VFUHHQ�� 7KLV� EDU� GLVSOD\V� WKH
NH\ERDUG�FRPPDQGV�VXSSRUWHG�E\�WKH�6HWXS�XWLOLW\�
 

 0HQX�6HOHFWLRQ�%DU  /RFDWHG� DW� WKH� WRS� RI� WKH� VFUHHQ�� 'LVSOD\V� WKH� YDULRXV� PDMRU
PHQX� VHOHFWLRQV� DYDLODEOH� WR� WKH� XVHU�� 7KH� 6HUYHU� 6HWXS� XWLOLW\
PDMRU� PHQXV� DUH�� 0DLQ� 0HQX�� $GYDQFHG� 0HQX�� 6HFXULW\� 0HQX�
6HUYHU�0HQX��%RRW�0HQX��DQG�WKH�([LW�0HQX�
 

 2SWLRQV�0HQX  (DFK�2SWLRQV�PHQX�RFFXSLHV� WKH� OHIW� DQG� FHQWHU� VHFWLRQV�RI� WKH
VFUHHQ�� (DFK�PHQX� FRQWDLQV� D� VHW� RI� IHDWXUHV�� 6HOHFWLQJ� FHUWDLQ
IHDWXUHV�ZLWKLQ�D�PDMRU�2SWLRQV�PHQX�GURSV�\RX�LQWR�VXE�PHQXV�
 

 ,WHP�6SHFLILF�+HOS�6FUHHQ  /RFDWHG� DW� WKH� ULJKW� VLGH� RI� WKH� VFUHHQ� LV� DQ� LWHP�VSHFLILF� +HOS
VFUHHQ�

  

������ (QWHULQJ�6HWXS�8WLOLW\
During POST operation, the user is prompted to enter Setup using the F2 function key as follows:

Press <F2> to enter Setup
Note that a few seconds might pass before Setup is entered. This is the result of POST completing
test and initialization functions that must be completed before Setup can be entered. When Setup is
entered, the Main Menu options page is displayed.
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������ .H\ERDUG�&RPPDQG�%DU
The bottom portion of the Setup screen provides a list of commands that are used for navigating the
Setup Utility. These commands are displayed at all times, for every menu and sub-menu.

Each Setup menu page contains a number of features. Except those used for informative purposes,
each feature is associated with a value field. This field contains user-selectable parameters.
Depending on the security option chosen and in effect via password, a menu feature’s value can be
changeable or not. If a value is non-changeable due to insufficient security privilege (or other reasons),
the feature’s value field is inaccessible. The Keyboard Command Bar supports the following:

)��+HOS
Pressing F1 on any menu invokes the general Help window. This window describes the Setup key
legend. The up arrow, down arrow, Page Up, Page Down, Home, and End keys scrolls the text in this
window.

(QWHU�([HFXWH�&RPPDQG
The Enter key is used to activate sub-menus when the selected feature is a sub-menu, or to display a
pick list if a selected feature has a value field, or to select a sub-field for multi-valued features like time
and date. If a pick list is displayed, the Enter key will undo the pick list, and allow another selection in
the parent menu.

(6&�([LW
The ESC key provides a mechanism for backing out of any field. This key will undo the pressing of the
Enter key. When the ESC key is pressed while editing any field or selecting features of a menu, the
parent menu is re-entered. When the ESC key is pressed in any sub-menu, the parent menu is re-
entered. When the ESC key is pressed in any major menu, the Exit menu page displays.

↑�6HOHFW�,WHP
The up arrow is used to select the previous value in a pick list, or the previous feature in a menu item’s
option list. The selected item must then be activated by pressing the Enter key.

�↓�6HOHFW�,WHP
The down arrow is used to select the next value in a menu item’s option list, or a value field’s pick list.
The selected item must then be activated by pressing the Enter key.

↔�6HOHFW�0HQX
The left and right arrow keys are used to move between the major menu pages. The keys have no
affect if a sub-menu or pick list is displayed.

��&KDQJH�9DOXH
The minus key is used to change the value of the current item to the previous value. This key scrolls
through the values in the associated pick list without displaying the full list.

��&KDQJH�9DOXH
The plus key is used to change the value of the current menu item to the next value. This key scrolls
through the values in the associated pick list without displaying the full list.
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)��6HWXS�'HIDXOWV
Pressing F9 causes the following to appear:

Setup Confirmation
Load default configuration now?
[Yes]        [No]

If “Yes” is selected and the Enter key is pressed, all Setup fields are set to their default values.  If “No”
is selected and the Enter key is pressed, or if the ESC key is pressed, then you are returned to where
you were before F9 was pressed without affecting any existing field values.

)���6DYH�DQG�([LW
Pressing F10 causes the following message to appear:

 Setup Confirmation
Save Configuration changes and exit now?
[Yes]         [NO]

If “Yes” is selected and the Enter key is pressed, all changes are saved and Setup is exited.  If “No” is
selected and the Enter key is pressed, or the ESC key is pressed, you are returned to where you were
before F10 was pressed without affecting any existing values.

������ 0HQX�6HOHFWLRQ�%DU
The Menu Selection Bar is located at the top of the screen, and displays the various major menu
selections.

• 0DLQ�0HQX
• $GYDQFHG�0HQX
• 6HFXULW\�0HQX
• 6HUYHU�0HQX
• %RRW�0HQX
• ([LW�0HQX

These and associated sub-menus are described below.

0DLQ�0HQX�6HOHFWLRQV
The following tables describe the available functions on the Main Menu, and associated sub-menus.
Default values are highlighted.
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7DEOH���� 0DLQ�0HQX�6HOHFWLRQV
Feature Option Description 
System Time HH:MM:SS Set the System Time. 
System Date MM/DD/YYYY Set the System Date. 
Legacy Diskette A: 
Legacy Diskette B: 

Disabled,360
KB, 720KB, 
1.44 MB, 2.88 
MB 

Select the floppy diskette type. 

Primary IDE  
Master 

N/A Selects sub-menu. 

Primary IDE  Slave N/A Selects sub-menu. 
Secondary IDE  
Master 

N/A Selects sub-menu. 

Secondary IDE  
Slave 

N/A Selects sub-menu. 

Keyboard 
Features 

N/A Selects sub-menu. 

Memory Cache Enabled, 
Disabled 

Enables Pentium®II / Pentium® III  
Processor Cache 

PROCESSOR 
speed 

200,250,300, 
350,400,450, 
500 

Selects the processor speed  

Language English (US), 
Spanish, 
Italian, 
French, 
German 

Selects which language BIOS displays. 
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7DEOH���� 3ULPDU\�,'(�0DVWHU�DQG�6ODYH�$GDSWHUV�6XE�0HQX�6HOHFWLRQV

Feature Option Description 
Type Auto 

 
None 
CDROM 
User 

Auto allows the system to attempt auto-detection of the 
drive type. 
None informs the system to ignore this drive. 
CDROM allows the manual entry of fields described below. 
User allows the manual entry of all fields described below. 

Cylinders 1 to 9999 Number of Cylinders on Drive.  This field is only 
changeable for Type User. 
This field is informational only, for Type Auto.** 

Heads 1 to 16 Number of read/write heads on Drive. 
This field is only available for Type User. 
This field is informational only, for Type Auto.** 

Sectors 0 to 63 Number of Sectors per Track. This field only available for 
Type User. 
This field is informational only, for Type Auto.** 

Maximum Capacity see 
description 

Computed size of Drive from Cylinders, Heads, and 
Sectors entered. 
This field is only available for Type User. 
This field is informational only, for Type Auto.** 

LBA Format  information only 
Total Sectors  information only 
Maximum Capacity  information only 
Multi-Sector Transfer Disabled 

2, 4, 8, or 16 
Sectors 

Determines the number of sectors per block for multiple 
sector transfers. 
This field is informational only, for Type Auto. 
 

LBA Mode Control Disabled 
Enabled 

Enabling LBA causes Logical Block Addressing to be used 
in place of Cylinders, Heads, and Sectors. 
This field is informational only, for Type Auto. 

32 Bit I/O Disabled 
Enabled 

Enabling allows 32 bit IDE data transfers. 
This field is informational only, for Type Auto. 

Transfer Mode Standard 
Fast PIO 1 
Fast PIO 2 
Fast PIO 3 
Fast PIO 4 

Select the method for moving data to/from the drive. 
This field is informational only, for Type Auto. 

Ultra DMA Disabled 
Enabled 

For use with Ultra DMA drives. 
This field is informational only, for Type Auto. 

** These fields appear only for Type Auto if a drive is detected.  
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7DEOH���� .H\ERDUG�6XE�0HQX�6HOHFWLRQV

$GYDQFHG�0HQX�6HOHFWLRQV
The following tables describe the menu options and associated sub-menus available on the Advanced
Menu.

7DEOH���� $GYDQFHG�0HQX�6HOHFWLRQV

Feature Option Description 
Numlock Auto 

On 
Off 

Selects the power-on state of Numlock. 

Key Click Disabled 
Enabled 

Enables key click. 

Keyboard auto-repeat rate 30/sec 
26.7/sec 
21.8/sec 
18.5/sec 
13.3/sec 
10/sec 
6/sec 
2/sec 

Selects key repeat rate. 

Keyboard auto-repeat delay ¼ sec 
½ sec  
¾ sec 
1 sec 

Selects delay before key repeat. 

 

Feature Option Description 
Plug & Play OS No 

Yes 
Select ‘Yes’ if you are booting a Plug and Play capable OS  
(i.e. Win 95) 

Reset Configuration Data No 
Yes 

Select ‘Yes’ if you want to clear the System Configuration 
Data during next boot. Automatically resets to ‘No’ in next 
boot. 

PCI Configuration N/A Selects sub-menu. 
Integrated Peripherals 
Configuration 

N/A Selects sub-menu. 

Advanced Chipset 
Configuration 

N/A Selects sub-menu. 

Use Multiprocessor 
Specification 

1.1 
1.4 

Selects the version of MP spec to use. Some OS require 
version 1.1 for compatibility reasons. 

Large Disk Access Mode DOS 
Other 

DOS - select ‘DOS’. 
UNIX, Novell Netware, or other OS - select ‘Other’. 

Delay on option ROM Disabled 
Enabled 

If enabled, the BIOS pauses for 2 seconds after the option 
ROMs are scanned, and before option ROM screen is 
cleared. 
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7DEOH���� �3&,�&RQILJXUDWLRQ�6XE�0HQX�6HOHFWLRQV

7DEOH���� 3&,�'HYLFH��(PEHGGHG�6&6,�6XE�0HQX�6HOHFWLRQV

7DEOH���� 3&,�'HYLFH��6ORW������6ORW����6XE�0HQX�6HOHFWLRQV

Feature Option Description 
PCI Device, Embedded SCSI N/A Selects sub-menu 
PCI Device, Slot #1 N/A Selects sub-menu 
PCI Device, Slot #2 N/A Selects sub-menu 
PCI Device, Slot #3 N/A Selects sub-menu 
PCI Device, Slot #4 N/A Selects sub-menu 
 

Feature Option Description 
Option ROM Scan Enabled 

Disabled 
Enable option ROM scan of the selected device. 
 

Wide SCSI  
 Enable Master 
 

 
Enabled 
 

 
Enable selected device as a PCI bus master. Always enabled. 
 

 Latency Timer 
 

Default 
000h 
020h 
040h 
060h 
080h 
0A0h 
0C0h 
0E0h 
 

Minimum guaranteed time, in units of PCI bus clocks, that a 
device may be master on a PCI bus. 

 

Feature Option Description 
Enable Master 
 

Enabled 
Disabled 

Enable selected device as a PCI bus master. 
 

Latency Timer 
 

Default 
000h 
020h 
040h 
060h 
080h 
0A0h 
0C0h 
0E0h 
 

Minimum guaranteed time, in units of PCI bus clocks, that 
a device may be master on a PCI bus. 
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7DEOH���� ,QWHJUDWHG�3HULSKHUDO�&RQILJXUDWLRQ�6XE�0HQX�6HOHFWLRQV

Feature Option Description 
COM 1 
 

Disabled 
Enabled 
Auto 
PnP OS 

If set to “Auto”, BIOS configures the port. 
If set to “PnP OS”, OS configures the port. 

Base I/O Address 3F8h 
2F8h 
3E8h 
2E8h 

Selects the base I/O address for COM port A 

Interrupt 4 
3 

Selects the IRQ for COM port A 

COM 2 
 

Disabled 
Enabled 
Auto 
PnP OS 

If set to “Auto”, BIOS configures the port. 
If set to “PnP OS”, OS configures the port. 

Base I/O Address 3F8h 
2F8h 
3E8h 
2E8h 

Selects the base I/O address for COM port B 

Interrupt 4 
3 

Selects the IRQ for COM port B 

Parallel Port 
 

Disabled 
Enabled 
Auto 
PnP OS 

If set to “Auto”, BIOS configures the port. 
If set to “PnP OS”, OS configures the port. 

Mode Output only 
Bi-
Directional 
EPP 
ECP 

Selects Parallel Port Mode 

Base I/O Address 378h 
278h 

Selects the base I/O address for LPT port. 

Interrupt 5 
7 

Selects the IRQ for LPT port 

DMA channel 1 
3 

Selects the DMA for LPT port 

Floppy disk controller Disabled 
Enabled 

Enables on board floppy disk controller. 
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6HFXULW\�0HQX�6HOHFWLRQV
The following options are available on the Security Menu.

7DEOH���� 6HFXULW\�0HQX�6HOHFWLRQV

Feature Option Description 
User Password is Clear 

Set 
Status only; user cannot modify. Once set, it can be 
disabled by setting to a null string, or clearing via the clear 
password jumper on board. 

Administrator Password is Clear Set Status only; user cannot modify. Once set, it can be 
disabled by setting to a null string, or clearing via the clear 
password jumper on board. 

Set User Password is Press Enter W hen the Enter key is pressed, the user is prompted for a 
password; press ESC key to abort. Once set, can be 
disabled by setting to a null string, or clearing via the clear 
password jumper on board 

Set Administrator Password 
is 

Press Enter W hen the Enter key is pressed, the user is prompted for a 
password; press ESC key to abort. Once set, can be 
disabled by setting to a null string, or clearing via the clear 
password jumper on board 

Password on boot Disabled 
Enabled 

If enabled, and the USER password is set, the system will 
prompt the user for a password before system boots. 

Diskette Access  User 
Admin 

User is prevented from accessing the floppy drive if set to 
Admin.  Administrator is always prevented from accessing 
the floppy drive. 

Fixed disk boot sector Normal 
W rite protect 

W ill write protect the boot sector of the hard drive to 
prevent viruses from corrupting the drive under DOS if set 
to write protect. 

Secure Mode Timer Disabled 
2 min, 5 min, 
10 min, 20 
min, 1 hr, 2 
hr 
  

Period of keyboard and PS/2 mouse inactivity specified 
for Secure Mode to activate. A USER password is 
required for Secure Mode to function. Cannot be enabled 
unless at least one password is enabled. 

Secure Mode Hot Key  
(Ctrl-Alt- ) 

[ ] 
[A, B, ..., Z] 
[0-9] 

Key assigned to invoke the secure mode feature. Cannot 
be enabled unless the USER password is enabled. Can 
be disabled by entering a new key followed by a 
backspace. 

Secure Mode Boot Disabled 
Enabled 

System boots in Secure Mode. The USER must enter a 
password to unlock the system. Cannot be enabled 
unless at least one password is enabled. 

Video Blanking Disabled 
Enabled 

Blank video when Secure mode is activated. A password 
is required to unlock the system. Cannot be enabled 
unless at least one password is enabled. 

Floppy W rite Protect Disabled 
Enabled 

W hen Secure mode is activated, the floppy drive is write 
protected. A password is required to re-enable floppy 
writes. Cannot be enabled unless at least one password 
is enabled. 

Reset and Power Switch 
Lock 

Disabled 
Enabled 

W hen Secure Mode is activated, the Reset and Power 
switches are locked. A password is required to unlock the 
system. Cannot be enabled unless at least one password 
is enabled. 

System backup reminder Disabled 
Daily 
W eekly 
Monthly 

Before booting the BIOS, the gives the user a reminder to 
perform system backup if set. 

Virus check reminder Disabled 
Daily 
W eekly 
Monthly 

Before booting the BIOS, this gives the user a reminder to 
perform a virus check if set. 
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6HUYHU�0HQX�VHOHFWLRQV
The following menu and sub-menu options are available on the Server Menu.

���������� 

7DEOH���� 6HUYHU�0HQX�6HOHFWLRQV

Feature Option Description 
System Management N/A Selects sub-menu. 
Console Redirection N/A Selects sub-menu. 
PCI IRQs to IO-APIC 
mapping 

Disabled 
Enabled 

If Enabled, the BIOS describes direct PCI interrupt 
connections to the I/O APIC in the MP table. Do not 
enable if OS does not support this feature. 

Processor Retest Yes  No Select ‘Yes’,  BIOS will clear historical processor status 
and retest all processors on next boot. 
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7DEOH���� 6\VWHP�0DQDJHPHQW�6XE�0HQX�6HOHFWLRQV

���������� 

Feature Option Description 
System Management Mode 
 

Disabled 
Enabled 

If enabled, the Server Management Handler will be 
loaded.   

System Event Logging Disabled 
Enabled 

When enabled, system events will be logged by BIOS and 
the BMC. 

Clear Event Log No 
Yes 

If Yes, the System Event log will be cleared. 

SMM Debug Mode Disabled 
Enabled 

If enabled the SMM will output to the video and Port 80 

Server Management Info N/A Selects sub-menu 
Set EMP Password is Press Enter When the Enter key is pressed, the user is prompted for a 

password; press ESC key to abort. Once set, can be 
disabled by setting to a null string. The valid characters 
are a-z, A-Z, 0-9 . 

EMP Escape string 4 byte string When EMP is used with a modem, BMC will use this string 
to inform the modem that the next bytes are to be 
interpreted as command. This string is stored in BMC, and 
not in BIOS CMOS, but clear CMOS jumper sets this 
string to default. The default string is “+++”. 

EMP Hang up string 8 byte string When EMP is used with a modem, BMC will use this string 
to terminate a connection. This string is stored in BMC, 
and not in BIOS CMOS, but clear CMOS jumper sets this 
string to default. The default is “ATH”. 

EMP Modem Initialization 
String 

16 byte 
string 

When EMP is used with a modem, BMC will use this 
strings to configure the modem every time EMP initializes. 
This string is stored in BMC, and not in BIOS CMOS, but 
clear CMOS jumper sets this string to default. The default 
is “AT&F0S0=1S14=0&D”. 

EMP High modem 
Initialization String 

4 byte string When EMP is used with a modem, BMC will use this 
strings to configure the modem every time EMP initializes. 
This string is stored in BMC, and not in BIOS CMOS, but 
clear CMOS jumper sets this string to default. The default 
is “0”. 

EMP Access Mode PreBoot 
Active 
Disabled 

Pre-boot : EMP Enable during POWER DOWN or POST. 
Always Active : EMP always enabled. Disabled : EMP 
Disabled 

EMP Restricted Mode 
Access 

Enable  
Disabled 

Restricted Mode : Power Down, Front Panel NMI , Reset  Control 
via EMP are disabled. Can be selected with Pre-boot, or Always 
Active mode. 

EMP Direct 
Connect/Modem Mode 

Direct 
Connect / 
Modem 
Mode 

Upon selection USER can connect DIRECTLY to port or using a 
MODEM. 

 



,QWHO��/%���*;��8�5DFN�6HUYHU�&KDVVLV�736�5HY����

��

7DEOH���� 6HUYHU�0DQDJHPHQW�,QIR�6XE�0HQX�6HOHFWLRQV

7DEOH���� &RQVROH�5HGLUHFWLRQ�6XE�0HQX�6HOHFWLRQV

Feature Option Description 
Board Part Number N/A (DMI ) Intel motherboard part no. (pba) 
Board Serial Number N/A (DMI) Intel motherboard serial no. 
System Part Number N/A (DMI) Integrated system part no. 
System Serial Number N/A (DMI) Integrated system serial no. 
Chassis Part Number N/A (DMI) Chassis part no. 
Chassis Serial Number N/A (DMI) Chassis serial no. 
BMC Revision N/A BMC revision ID.  Revision of firmware for baseboard 

micro controller 
HSBP Revision N/A HSBP revision ID. Revision of firmware on Hot Swap SCSI 

Backplane.  Only shown if a Hot Swap BackPlane 
microcontroller  exists in the system.    

 

Feature Option Description 
COM Port Address 
 

Disabled 
3F8 
2F8 
3E8 

When enabled, Console Redirection uses the I/O port 
specified. Choosing “Disabled” completely disables 
Console Redirection. 

IRQ # 3 or 4 When Console Redirection is enabled, this shows the 
IRQ assigned per the COM Port Address chosen above.  

Baud Rate 9600 
19.2k 
38.4k 
115.2k 

When Console Redirection is enabled, it will use the 
baud rate specified.  

Console Type ANSI 
VT100 

Enables the specified 
Console type. 

Flow Control None 
CTS/RTS 
XON/XOFF 
CTS/RTS + 
CD 

None = No flow control 
CTS/RTS = Hardware based flow control 
XON/XOFF = Software flow control 
CTS/RTS +CD = Hardware based + Carrier Detect flow 
control  
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%RRW�PHQX�VHOHFWLRQV
Boot Menu options allow the user to select the boot device. The following table is an example of a list
of devices ordered in priority of the boot invocation. Items can be re-prioritized by using the up and
down arrow keys to select the device. Once the device is selected, use the plus (+) key to move the
device higher in the boot priority list. Use the minus (-) key to move the device lower in the boot priority
list.

7DEOH���� %RRW�0HQX�6HOHFWLRQV

7DEOH���� %RRW�'HYLFH�3ULRULW\�6HOHFWLRQV

7DEOH���� +DUG�'ULYH�6HOHFWLRQV
2SWLRQ 'HVFULSWLRQ
����'ULYH�����RU�DFWXDO�GULYH
VWULQJ�
����2WKHU�ERRWDEOH�&DUGV
$GGLWLRQDO� HQWULHV� IRU� HDFK
GULYH� WKDW� KDV� D� 313
KHDGHU�

7R�VHOHFW�WKH�ERRW�GULYH��XVH�WKH�XS�DQG�GRZQ�DUURZV�WR�KLJKOLJKW
D�GHYLFH��WKHQ�SUHVV�WKH�SOXV�NH\�����WR�PRYH�LW�WR�WKH�WRS�RI�WKH
OLVW���RU�WKH�PLQXV�NH\�����WR�PRYH�LW�GRZQ��
2WKHU� ERRWDEOH� FDUGV� FRYHU� DOO� WKH� ERRW� GHYLFHV� WKDW� DUH� QRW
UHSRUWHG� WR� WKH� V\VWHP� %,26� WKURXJK� %,26� %RRW� VSHFLILFDWLRQ
PHFKDQLVP�� � ,W� PD\� RU� PD\� QRW� EH� ERRWDEOH�� DQG� PD\� QRW
FRUUHVSRQG�WR�DQ\�GHYLFH�
3UHVV�(6&�WR�H[LW�WKLV�PHQX�

7DEOH���� 5HPRYDEOH�'HYLFH�0HQX
2SWLRQ 'HVFULSWLRQ

Feature Option Description 
Floppy Check Disabled 

Enabled 
If Enabled, the system verifies Floppy type on boot.  Disable 
results in a faster boot. 

Boot Device Priority N/A Selects sub-menu 
Hard Drive N/A Selects sub-menu 
Removable Devices N/A Selects sub-menu 

 

Boot 
Priority 

 
Device 

 
Description 

1. Removable 
Devices 

Attempt to boot from a removable media device. 

2. Hard Drive Attempt to boot from a hard drive device. 
3. ATAPI CD-ROM 

Drive 
Attempt to boot from an ATAPI CD-ROM drive.  

4. LANDesk ® 
Service agent II 

Attempt to boot from LANDesk ®.  

4. Diagnostic boot Attempt to boot from diagnostic boot partition of the FlashF 
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����'HYLFH���
��� � 2WKHU� ERRWDEOH� GHYLFHV
VXFK�DV�/HJDF\�'HYLFHV�OLNH
IORSS\�GULYHV�

7R�VHOHFW�WKH�GHYLFH��XVH�WKH�XS�DQG�GRZQ�DUURZV�WR�KLJKOLJKW�D
GHYLFH��WKHQ�SUHVV�WKH�SOXV�NH\�����WR�PRYH�LW�WR�WKH�WRS�RI�WKH
OLVW���RU�WKH�PLQXV�NH\�����WR�PRYH�LW�GRZQ��
3UHVV�(6&�WR�H[LW�WKLV�PHQX�
7KH�RSHUDWLQJ�V\VWHP�DVVLJQV�GULYH�OHWWHUV�WR�WKHVH�GHYLFHV�LQ�WKH
RUGHU�GLVSOD\HG�
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([LW�PHQX�VHOHFWLRQV
The following menu options are available on the Server menu.  Select an option using the up or down
arrow key.  Then press Enter to execute the option.

7DEOH���� ([LW�0HQX�6HOHFWLRQV
2SWLRQ 'HVFULSWLRQ
([LW�6DYLQJ�&KDQJHV ([LW�DIWHU�ZULWLQJ�DOO�PRGLILHG�6HWXS�LWHP�YDOXHV�WR�195$0
([LW�'LVFDUGLQJ�&KDQJHV ([LW�OHDYLQJ�195$0�XQPRGLILHG
/RDG�&XVWRP�'HIDXOWV /RDG� YDOXHV� RI� DOO� 6HWXS� LWHPV� IURP� SUHYLRXVO\� VDYHG� &XVWRP

'HIDXOWV
6DYH�&XVWRP�'HIDXOWV 6DYH�SUHVHQW�6HWXS�YDOXHV�WR�&XVWRP�'HIDXOWV
/RDG�'HIDXOW�9DOXHV /RDG�GHIDXOW�YDOXHV�IRU�DOO�6HWXS�LWHPV�
'LVFDUG�&KDQJHV 5HDG�SUHYLRXV�YDOXHV�RI�DOO�6HWXS�LWHPV�IURP�195$0
6DYH�&KDQJHV :ULWH�DOO�6HWXS�LWHP�YDOXHV�WR�195$0

�� )ODVK�8SGDWH�8WLOLW\
7KH�)ODVK�0HPRU\�8SGDWH�XWLOLW\��,)/$6+��ORDGV�D�QHZ�FRS\�RI�WKH�%,26�LQWR�)ODVK�520���7KH�ORDGHG
FRGH�DQG�GDWD�LQFOXGH�WKH�IROORZLQJ�

• 2Q�ERDUG�9LGHR�%,26�DQG�6&6,�%,26
• %,26�6HWXS�XWLOLW\
• 8VHU�GHILQDEOH�)ODVK�DUHD��8VHU�%LQDU\�$UHD�
• 'LDJQRVWLF�ERRW�ORDGHU�ELQDU\
• /DQJXDJH�ILOH

 :KHQ�UXQQLQJ�,)/$6+�LQ�LQWHUDFWLYH�PRGH��\RX�PD\�FKRRVH�WR�XSGDWH�D�SDUWLFXODU�)ODVK�DUHD���8SGDWLQJ�D
)ODVK�DUHD�WDNHV�D�ILOH�RU�VHULHV�RI�ILOHV�IURP�D�KDUG�RU� IORSS\�GLVN��DQG� ORDGV� LW� LQ�WKH�VSHFLILHG�DUHD�RI
)ODVK�520���,Q�LQWHUDFWLYH�PRGH��,)/$6+�FDQ�GLVSOD\�WKH�KHDGHU�LQIRUPDWLRQ�RI�WKH�VHOHFWHG�ILOHV�

Note: The utility iFLASH must be run without the presence of a Protected mode
control program, such as Windows or EMM386 (Do not run in a DOS window
under Windows NT*, Windows* 95 or Windows* 98.  IFLASH uses the processor’s
flat addressing mode to update the Flash part.

 2WKHU�SODWIRUPV�KDYH�VKRZQ�LQWHUDFWLRQV�EHWZHHQ�V\VWHP�VHQVRU�HYHQW� ORJJLQJ��DQG�WKH�,)/$6+�� �:LWK
WKH�/���*;���6HQVRU�HYHQW�ORJJLQJ�LV�QRW�SHUIRUPHG�YLD�60,��WKXV�WKHUH�DUH�QR�SRWHQWLDO�LQWHUDFWLRQV�WR
HIIHFW�FRUUXSW�)/$6+�
 
���� /RDGLQJ�WKH�6\VWHP�%,26

A new BIOS is contained in .BIx files.  The number of .BIx files is determined by the size of the BIOS
area in the Flash part.  They are named as follows:
xxxxxxxx.BIO
xxxxxxxx.BI1
xxxxxxxx.BI2
etc til xxxxxx.BI7
The first 8 letters of each filename on the release diskette can be any value, but cannot be renamed.
Each file contains a link to the next file in the sequence.  IFLASH does a link check before updating to
ensure that the process is successful.  However, the first file in the list can be renamed, but all
subsequent filenames must remain unchanged.  Once an update of the system BIOS is complete, you
are prompted to reboot the system.
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Language files are overwritten by updating the system BIOS.  If a custom language file has been
created, it must be Flashed in after the system BIOS has been updated.  The user binary area and
diagnostic loader binary image is also updated during a system BIOS update.  User binary can be
updated independent of the system BIOS.

���� 8VHU�%LQDU\�$UHD
L440GX+ includes an 8KB area in Flash for implementation-specific customer add-ons.  The User
Binary area can be saved and updated exactly as described above in the System BIOS section.  Only
one file is needed.  The valid extension for user files is USR.

���� /DQJXDJH�$UHD
The system BIOS language area can be updated without having to update the entire BIOS.  L440GX+
supports English, Spanish, French, German, and Italian (from Intel).  These languages are selectable
using the CU.  When additional language files (*.LNG) are made available, they can be loaded into the
system BIOS using IFLASH (in interactive mode, as described above), in the same manner as
updating the system BIOS and the user binaries.

���� 5HFRYHU\�0RGH
In the case of a corrupt .BIx image or an unsuccessful update of the system BIOS, L440GX+ can boot
in recovery mode.  To place L440GX+ into recovery mode, move the boot option jumper to recovery
position.  The jumper connects pins 1 and 2 (normal BIOS) by default.

Recovery mode requires at least 8 MB of RAM in the first DIMM socket, and drive A: must be set up to
support a 3.5” 1.44 MB floppy drive.  This is the mode of last resort, used only when the main system
BIOS will not come up.  In recovery mode operation, IFLASH (in non-interactive mode only)
automatically updates only the main system BIOS.  IFLASH senses that L440GX+ is in recovery mode
and automatically attempts to update the system BIOS.  It is recommended to disable FRB by setting
the jumper to disable prior to attempting a recovery.

Before powering up L440GX+, obtain a bootable diskette that contains a copy of the BIOS release.
Boot the system from the A: drive using this diskette, which executes a special AUTOEXEC.BAT file
from the BIOS release.  The batch file invokes IFLASH, which updates the Flash ROM with the BIOS
found on the diskette.

Note: During recovery mode, video will not be initialized.  One high-pitched beep tone announces the
start of the recovery process.  The entire process takes two to four minutes.  A successful update ends
with two high-pitched beep tones.  Failure is indicated by a long series of short beep tones.
If a failure occurs, it is most likely that one or more of the system BIOS IFLASH files is corrupt or
missing.  After a successful update, power down the system and move the recovery jumper back to
pins 1 and 2.  Power up the system and verify that the BIOS version number matches the version of
the entire BIOS that you originally attempted to update.  CMOS is not cleared when the system BIOS
is updated.  Configuration information like ESCD is not overwritten during BIOS flash update.
Remember that any additional or different languages or User Binaries or diagnostic binaries that were
present before updating need to be reloaded to Flash.
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�� (UURU�+DQGOLQJ
 7KLV�FKDSWHU�GHILQHV�KRZ�HUURUV�DUH�KDQGOHG�E\�WKH�V\VWHP�%,26�RQ�WKH�/���*;��SODWIRUP���7KLV�FKDSWHU
GHVFULEHV� WKH� UROH�RI�%,26� LQ�HUURU�KDQGOLQJ�DQG� WKH� LQWHUDFWLRQ�EHWZHHQ� WKH�%,26��SODWIRUP�KDUGZDUH
DQG�VHUYHU�PDQDJHPHQW�ILUPZDUH���,Q�DGGLWLRQ��HUURU�ORJJLQJ�WHFKQLTXHV�DUH�GHVFULEHG��DQG�EHHS�FRGHV
IRU�HUURUV�DUH�GHILQHG�
 
���� (UURU�6RXUFHV�DQG�7\SHV

One of the major requirements of server management is to correctly and consistently handle system
errors.  System errors on L440GX+, which can be disabled and enabled individually or as a group, can
be categorized as follows:

• ,6$�EXV
• 3&,�EXV
• 0HPRU\�VLQJOH�DQG�PXOWL�ELW�HUURUV
• 6HQVRUV
• SURFHVVRU�LQWHUQDO�HUURU��WKHUPDO�WULS�HUURU��WHPSHUDWXUHV�DQG�YROWDJHV��*7/�YROWDJH�OHYHOV

7KH�%,26�FDQQRW�GHWHFW�HUURUV�RQ�WKH�3HQWLXP��II/3HQWLXP��,,,�SURFHVVRU�EXV�EHFDXVH�3$&�GRHV�QRW
PRQLWRU�WKHVH�

ISA and PCI bus errors can be further classified as ‘standard bus’ errors, which have a standard
register interface across all platforms.  All other errors, such as Pentium II / Pentium® III  processor
and ECC errors, are referred to as ‘product-specific’ errors, which require special consideration
depending upon the system configuration.  Product-specific errors can be emulated as standard bus
errors, if specific routing of certain hardware signals, as documented in this chapter, are followed.  This
emulation is important to both OS and BIOS NMI handlers, which have no knowledge of product-
specific errors, but need to recover and shut down the system gracefully.  In L440GX+, sensors are
managed by the BMC.  The BMC is capable of receiving event messages from individual sensors and
log system events.  The BIOS programs the BMC not to generate a SMI on sensor events such as fan
failure.
-

���� (UURU�+DQGOHUV
The BIOS has an NMI handler that gets invoked when an NMI occurs in POST.  Generally, the OS
traps the NMI and does not pass it onto the BIOS NMI handler.  Therefore, the BIOS NMI handler is
rarely invoked in real operating environment.  The SMI handler cannot be bypassed by the OS, and is
used to handle and log system level events that are not visible to the server management firmware.

������ %,26�10,�KDQGOHU
To maintain DOS compatibility, the BIOS NMI handler only processes enabled standard bus errors,
such as ISA Parity check or IOCHK# errors.  It displays an error message, issues a beep signal, and
halts.  It disables NMI using bit 7 of I/O port 70h (RTC Index Port) on the occurrence of an unknown or
spurious NMI.  This can cause unusual side effects because it allows a spurious NMI to block a
subsequent valid NMI.

������ 26�10,�KDQGOHU
The OS NMI handler processes standard bus errors at the OS level.  When SMI is disabled, hardware
must ensure that these errors are routed to NMI.  Most OS NMI handler implementations are not
product specific and behave in a manner similar to a BIOS NMI handler.  It is the responsibility of the
BIOS SMI handler to present platform specific errors, such as multi-bit ECC error, as one of the
standard bus errors, like parity error, to the OS NMI handler.  If the SMI handler is disabled via CU, the
OS will not know about platform-specific critical errors.



,QWHO��/%���*;��8�5DFN�6HUYHU�&KDVVLV�736�5HY����

��

������ 60,�+DQGOHU
If the SMI handler control bit in Setup is disabled, no SMI signals are generated, and no SMI handler is
required.  If enabled, all system errors are preprocessed by the SMI handler, even those that are
normally considered to generate an NMI.  The SMI handler sends a command to the BMC to log the
event and provides the data to be logged.

���� +DQGOLQJ�DQG�/RJJLQJ�6\VWHP�(UURUV
The BIOS is responsible for monitoring and logging certain system events.  The BIOS sends an event
request message to the BMC to log the event.  Some errors, such as processor failure, are logged
during early POST and not by the SMI handler. The following tables show the action taken by each
error handler

7DEOH���� (UURU�+DQGOHU�$FWLRQ�RQ�,6$�%XV�(UURU
+DQGOHU $FWLRQ
%,26�10, 'LVSOD\V�DQ�HUURU�PHVVDJH��DQG�KDOWV�WKH�V\VWHP�
26�10, /RJJLQJ�RI�HUURU�DQG�JUDFHIXO�V\VWHP�VKXWGRZQ�
%,26�60, 7KH�60,� KDQGOHU� ORJV� WKH� HYHQW�V��� � 7KHUH� LV� RQO\� RQH�2(0�GDWD� E\WH� WKDW

LQGLFDWHV� WKH� VORW� QXPEHU�� � 7KH� VORW� QXPEHU� LV� VHW� WR� �IIK� LI� LW� FDQQRW� EH
GHWHUPLQHG�

������ 3&,�%XV�(UURU
The PCI bus defines two error pins, PERR# and SERR#, for reporting PCI parity errors and system
errors, respectively.  The BIOS can be instructed to enable or disable reporting PERR# and SERR#
through NMI.  In the case of PERR#, the PCI bus master has the option to retry the offending
transaction, or to report it using SERR#.  All other PCI-related errors are reported directly by SERR#.
SERR# can be routed to NMI.  In the L440GX+ platform, PAC is the device that reports errors on PCI
#1 using SERR#.  All the PCI-to-PCI bridges are configured so that it generates SERR# on the primary
interface whenever there is SERR# on the secondary side, if SERR# is enabled through CU.  The
same is true for PERR#.  Two OEM data bytes are present.  The first OEM byte indicates the PCI bus
number.  The second OEM byte encodes the PCI device number and the PCI function number in a
standard manner.  The most significant 5 bits have the device number and the other 3 bits indicate the
function number.  The offset from the event trigger field determines whether it was a PERR or SERR.
The following table show the action taken by each error handler.

7DEOH���� (UURU�+DQGOHU�$FWLRQ�RQ�3&,�%XV�(UURU
+DQGOHU $FWLRQ
%,26�10, +DOW�WKH�V\VWHP��'LVDEOH�10,
26�10, /RJJLQJ��VKXWGRZQ
%,26�60, /RJJLQJ�3&,�HUURUV�

������ 3HQWLXP��II��3HQWLXP��,,,��3URFHVVRU�%XV�(UURU
Neither PAC nor the IMB controller reports Pentium® II / Pentium® III  processor bus AERR# and
BERR# error signals to the system.  (AERR# indicates an address parity error and BERR# indicates
an unrecoverable Pentium® II / Pentium® III  processor bus error.) Therefore, the system SMM handler
does not log and report these type of errors to the OS.

������ 0HPRU\�%XV�(UURU
PAC generates SERR# on single and double-bit errors.  Generation of NMI on SBE is disabled when
SMI is disabled.  The following register bits control and log the errors.  The following table show the
action taken by each error handler.

���������� 
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7DEOH���� (UURU�+DQGOHU�$FWLRQ�RQ�0HPRU\�%XV�(UURU
+DQGOH
U

$FWLRQ

%,26
10,

(PXODWLRQ�RU�'LVDEOH�10,

26�10, /RJJLQJ��VKXWGRZQ
%,26
60,

/RJJLQJ�
1RWH�� 7KH� 60,� KDQGOHU� PLJKW� HPXODWH� SURFHVVRU� EXV
IDWDO� HUURUV� �RQO\��� DQG� SDVV� FRQWURO� WR� WKH� %,26� 10,
KDQGOHU�

������ 6\VWHP�/LPLW�(UURU
The L440GX+ IMB microcontroller monitors system operational limits.  It manages the A/D converter,
defining voltage and temperature limits, and fan senses and chassis intrusion.  Any sensor values
outside of specified limits are fully handled by BMC and there is no need to generate an SMI to the
host processor.

������ 3URFHVVRU�)DLOXUH
The BIOS detects BIST failure and watchdog timer reset events.  The failed processor can be
identified by the first OEM data byte field in the log.  For example, if processor 0 fails, the first OEM
data byte will be 0.

������ &RQILJXUDWLRQ�LQIRUPDWLRQ
The BIOS logs the two types of BIOS configuration records. These records contain basic system
configuration information and do not indicate any system error.

������ %RRW�HYHQW
The BIOS downloads the system date and time to the BMC during POST and logs a boot event.

���� (UURU�0HVVDJHV�DQG�(UURU�&RGHV
The system BIOS displays error messages on the video screen.  Prior to video initialization, beep
codes inform you of errors.  POST error codes are logged in the event log, as well as the EBDA.
The BIOS displays POST error codes on the video monitor.  The error codes are defined by Intel and
whenever possible are backward-compatible.
Following are definitions of POST error codes, POST beep codes, and system error messages.

������ 3267�&RGHV
The BIOS indicates the current testing phase during POST after the video adapter has been
successfully initialized by writing a 2-digit hex code to I/O location 80h.  If a Port-80h card
(Post card) is installed, it displays this 2-digit code on a pair of hex display LEDs.

7DEOH���� 3RUW���K�&RGH�'HILQLWLRQ
&RGH 0HDQLQJ
&3 3KRHQL[�FKHFN�SRLQW��SRUW�����FRGH

7KH�IROORZLQJ�WDEOH�FRQWDLQV�WKH�SRUW����FRGHV�GLVSOD\HG�GXULQJ�WKH�ERRW�SURFHVV���$�EHHS�FRGH�LV�D
VHULHV�RI�LQGLYLGXDO�EHHSV�RQ�WKH�3&�VSHDNHU��HDFK�RI�HTXDO�OHQJWK��7KH�IROORZLQJ�WDEOH�GHVFULEHV�WKH
HUURU�FRQGLWLRQV�DVVRFLDWHG�ZLWK�HDFK�EHHS� FRGH�DQG� WKH� FRUUHVSRQGLQJ�3267� FKHFN�SRLQW� FRGH�DV
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VHHQ�E\�D�µSRUW���K¶�FDUG��IRU�H[DPSOH��LI�DQ�HUURU�RFFXUV�DW�FKHFN�SRLQW���K��D�EHHS�FRGH�RI��������
LV�JHQHUDWHG����7KH�����PHDQV�WKHUH�LV�D�SDXVH�EHWZHHQ�WKH�VHTXHQFH�WKDW�GHOLPLWV�WKH�VHTXHQFH�

7DEOH���� 6WDQGDUG�%,26�3RUW����&RGHV�LQ�([HFXWLRQ�6HTXHQFH�'XULQJ�3267
&
3

%H
HS
V

5HDVRQ

�
�

9HULI\�5HDO�0RGH

�
�

5HVWRUH� SURFHVVRU� FRQWURO� ZRUG� GXULQJ� ZDUP� ERRW� �RQO\� � RFFXUV� RQ� ZDUP
UHERRW�

�
�

6HW�(6�VHJPHQW�UHJLVWHU�WR��*%

�
�

*HW�SURFHVVRU�W\SH

�
�

,QLWLDOL]H�V\VWHP�KDUGZDUH

�
�

�����WLPHU�LQLWLDOL]DWLRQ

�
�

,QLWLDOL]H�3&,VHW�UHJLVWHUV�ZLWK�LQLWLDO�3267�YDOXHV

&
�

,QLWLDOL]H�V\VWHP�IODJV�LQ�&026

�
�

/RDG�DOWHUQDWH�UHJLVWHUV�ZLWK�LQLWLDO�3267�YDOXHV

�
(

,QLWLDOL]H�,�2

�
&

,QLWLDOL]H�FDFKHV�WR�LQLWLDO�3267�YDOXHV

�
�

��
��
���

%,26�520�FKHFNVXP

�
�

WXUQ�FDFKH�RII

�
�

$XWRVL]H�'5$0

�
$

&OHDU����.�EDVH�5$0

�
&

��
��
���

5$0�IDLOXUH�RQ�DGGUHVV�OLQH�[[[[

�
(

��
��
���

5$0�IDLOXUH�RQ�GDWD�ELWV�[[[[�RI�ORZ�E\WH�RI�PHPRU\�EXV���VW���PHJ�

�
)

,QLWLDOL]H�/��FDFKH�LI�HQDEOHG�LQ�&026

�
�

6KDGRZ�V\VWHP�%,26�520
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�
�

��
��
���

7HVW�'5$0�UHIUHVK

�
�

3RVW�0HPRU\�0DQDJHU�,QLWLDOL]DWLRQ��300�

�
�

3RVW�'LVSDWFK�PDQDJHU�,QLWLDOL]DWLRQ

�
�

7HVW�&026

&
�

3RVW�HUURU�PDQDJHU�,QWLDOL]DWLRQ

�
�

6HW�LQ�3267�IODJ

�
$

,QLWLDOL]H�SURFHVVRU�UHJLVWHUV�DQG�SURFHVVRU�PLFURFRGH

�
$

$XWRVL]H�FDFKH

�
%

(QDEOH�SURFHVVRU�FDFKH

�
)

,QLWLDOL]H�WKH�ORFDO�EXV�,'(��QRW�XVHG�DQ\PRUH�EXW�KHUH�IRU�SK[�VWG�

�
�

,QLWLDOL]H�3RZHU�0DQDJHPHQW��$30�QRW�XVHG�LQ�/���*;��

�
�

,QLWLDOL]H�NH\ERDUG�FRQWUROOHU

�
$

�����'0$�FRQWUROOHU�LQLWLDOL]DWLRQ

�
&

5HVHW�3URJUDPPDEOH�,QWHUUXSW�&RQWUROOHU

�
�

��
��
���

7HVW������.H\ERDUG�&RQWUROOHU

�
�

UHDG�SURFHVVRU�EXV�FORFN�IUHTXHQF\�DQG�FRPSXWH�ERRW�SURFHVVRU�VSHHG

�
�

,QLWLDOL]H�DQG�UHJLVWHU�RWKHU�SURFHVVRU�YLD�600�WKURXJK�DSLF�EXV

�
�

,QLWLDOL]H�60,�KDQGOHU�IRU�DOO�SURFHVVRUV

�
�

ZDLW�IRU�VHFRQGDU\��SURFHVVRU�WR�H[HFXWH�LQLW�60,�KDQGOHU

)
�

H[LW�60,�KDQGOHU��VHFRQGDU\�SURFHVVRU�H[HFXWHG�KDOW�LQ�60,�

�
&

&RQILJXUH�DGYDQFHG�3&,VHW�UHJLVWHUV�DQG�UHVHW�FRSURFHVVRU

�
'

/RDG�DOWHUQDWH�UHJLVWHUV�ZLWK�&026�YDOXHV

�
�

,QLWLDOL]H�LQWHUUXSW�YHFWRUV
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�
�

��
��
���

&KHFN�520�FRS\ULJKW�QRWLFH

�
�

,QLWLDOL]H�DOO�SUH�SQS�GHYLFHV

���������� 

7DEOH���� 6WDQGDUG�%,26�3RUW����&RGHV�LQ�([HFXWLRQ�6HTXHQFH�'XULQJ�3267���&RQWLQXHG�
&
3

%H
HS
V

5HDVRQ

�
�

,QLWLDOL]H�3&,�EXV�DQG�GHYLFHV��DOVR�UHDG�HVFG�DQG�DOORFDWH�UHVRXUFHV�

�
�

&KHFN�YLGHR�FRQILJXUDWLRQ�DJDLQVW�&026��YJD�RU�PGD�

�
$

,QLWLDOL]H�DOO�YLGHR�DGDSWHUV�LQ�V\VWHP

�
&

6KDGRZ�YLGHR�%,26�520

�
�

SXW�352&(6625�LQ�ELJ�UHDO�PRGH��IODW�PRGH�PHPRU\�DGGUHVVLQJ���XS�WR���*E�

�
�

3RVW�GLVSOD\�PDQDJHU�LQLWLDOL]DWLRQ���YLGHR�VFUHHQ�HUURU�FRGHV�QRZ�YLVLEOH�

�
�

UHVHW�DQG�WHVW�NH\ERDUG�ILUVW�WU\��RQO\�ZDUP�UHVHW�

�
�

UHVHW�DQG�WHVW�NH\ERDUG�FRQWUROOHU��ERWK�ZDUP�DQG�FROG�UHVHW�

�
�

6HW�NH\�FOLFN�LI�HQDEOHG

�
�

(QDEOH�NH\ERDUG

�
�

��
��
���

7HVW�IRU�XQH[SHFWHG�LQWHUUXSWV

�
%

4XLHWERRW�VWDUW��QRW�XVHG�LQ�/���*;��

�
(

'LVSOD\�FRS\ULJKW�QRWLFH

�
�

'LVSOD\�352&(6625�V��W\SH�DQG�VSHHG

�
�

(LVD�,QLW��1RW�XVHG�LQ�/���*;��

�
$

'LVSOD\�SURPSW�³3UHVV�)��WR�HQWHU�6(783´

�
%

'LVDEOH�352&(6625��/��FDFKH�IRU�PHPRU\�WHVW

�
&

7HVW�5$0�EHWZHHQ�����DQG����N

�
�

7HVW�H[WHQGHG�PHPRU\���0E�WR�WRS�RI�PHPRU\�
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�
�

7HVW�H[WHQGHG�PHPRU\�DGGUHVV�OLQHV

�
�

-XPS�WR�8VHU3DWFK�

�
�

&RQILJXUH�DGYDQFHG�FDFKH�UHJLVWHUV

�
�

(QDEOH�H[WHUQDO�DQG�SURFHVVRU�FDFKHV

�
$

'LVSOD\�H[WHUQDO�FDFKH�VL]H

�
&

'LVSOD\�VKDGRZ�PHVVDJH

�
(

'LVSOD\�QRQ�GLVSRVDEOH�VHJPHQWV

�
�

'LVSOD\�HUURU�PHVVDJHV�WR�YLGHR

�
�

&KHFN�IRU�FRQILJXUDWLRQ�HUURUV

�
�

7HVW�UHDO�WLPH�FORFN

�
&

6HW�XS�KDUGZDUH�LQWHUUXSW�YHFWRUV

�
(

7HVW�FRSURFHVVRU�LI�SUHVHQW

�
�

QRW�XVHG

�
�

,QLWLDOL]H� %,26� 'DWD� $UHD� �� WLPHRXWV� IRU� GHWHFWLQJ� SDUDOOHO�� VHULDO� DQG� KGG
FRQWUROOHU
FOHDU�&026�VKXWGRZQ�IODJ

�
$

,QLWLDOL]H�([WHQGHG�%,26�'DWD�$UHD

�
�

ODWH�SRVW�FRUH�LQLWLDOL]DWLRQ�RI�GHYLFHV

�
�

FRQILJXUH�PFG�GHYLFHV

�
�

,QLWLDOL]H�DQG�GHWHFW�3&�FRPSDWLEOH�3Q3�,6$�GHYLFHV��VHULDO��SDUDOOHO�HWF�

�
�

QRW�XVHG

�
�

FOHDU�LQWUHUUXSWV�IURP�FRP�SRUW�GHWHFWLRQ

�
�

FRQVROH�UHGLUHFWLRQ�LQLWLDOL]HG

�
�

FRQILJXUH�RQERDUG�KDUG�GLVN�FRQWUROOHU

�
�

(QDEOH�10,

�
&

,QLWLDOL]H�IORSS\�FRQWUROOHU
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�
�

,QLWLDOL]H�DQG�GHWHFW�KDUG�GLVNV
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7DEOH���� �6WDQGDUG�%,26�3RUW����&RGHV�LQ�([HFXWLRQ�6HTXHQFH�'XULQJ�3267���&RQWLQXHG�
&
3

%H
HS
V

5HDVRQ

�
%

'HWHFW�DQG�WHVW�IRU�0RXVH�RU�$X[LOODU\�GHYLFH�RQ�NH\ERDUG�FRQWUROOHU

�
�

,QVWDOO�&'�520�IRU�ERRW

�
�

-XPS�WR�8VHU3DWFK�

&
�

,QLWLDOL]H��*319�DUHDV�RI�'0,

�
�

��� 6HDUFK�IRU�RSWLRQ�520V��2QH�ORQJ��WZR�VKRUW�EHHSV�RQ�FKHFNVXP�IDLOXUH�RI�DQ
RSWLRQ�520

�
�

6FDQ�IRU�8VHU�IODVK�520V
03�WDEOH�LQLWLDOL]DWLRQ��ZDNH�XS�VHFRQGDU\�SURFHVVRU�DQG�KDOW�LW�

�
&

6HW�XS�3RZHU�0DQDJHPHQW��QRW�XVHG�

�
'

HQDEOH�VHFXULW\

�
(

(QDEOH�KDUGZDUH�LQWHUUXSWV

$
�

6HW�WLPH�RI�GD\

$
�

&KHFN�NH\�ORFN

$
�

,QLWLDOL]H�W\SHPDWLF�UDWH

&
�

,QLWLDOL]H�'0,�WDEOHV

&
�

/RJ�SRVW�HUURUV�ZLWK�3RVW�HUURU�PDQDJHU�DQG�WR�6(/�LQ�%0&
DOVR�XSGDWH�9,'�ELWV�DQG�PHPRU\�SUHVHQFH�WR�%0&
GLVSOD\�DQG�)5%�HUURUV��ZDWFKGRJ�WLPHRXWV��ELVW�RU�SURFHVVRU�IDLOXUHV�

$
�

(UDVH�)��SURPSW

$
$

6FDQ�IRU�)��NH\�VWURNH

$
&

,QLWLDOL]H�(03�SRUW�LI�VHOHFWHG��5HPRYH�FRP��IURP�%'$�LI�(03�LV�HQDEOHG�
(QWHU�6(783

$
(

&OHDU�LQ�3267�IODJ

%
�

7XUQ�RQ� VHFXUH� ERRW� LI� HQDEOHG�VHFXUH� IURQW� SDQHO�� EODQN� YLGHR�� IORSS\�ZULWH
SURWHFW�
&KHFN�IRU�HUURUV

%
�

3267�GRQH�±�SUHSDUH�WR�ERRW�2SHUDWLQJ�6\VWHP

%
�

� 2QH�VKRUW�EHHS�EHIRUH�ERRW

%
�

'LVSOD\�4XLHWERRW��QRW�XVHG�
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%
(

&OHDU�VFUHHQ

%
�

&KHFN�SDVVZRUG��RSWLRQDO�

%
&

&OHDU�SDULW\�FKHFNHUV

%
$

QRW�XVHG

%
�

$&3,�FRQILJXUDWLRQ��WDEOH�FRQILJXUDWLRQ�LQ�PHPRU\�DQG�%'$�

%
'

'LVSOD\�PXOWLERRW�PHQX�LI�HVF�LV�KLW

%
)

'LVSOD\�V\VWHP�FRQILJ�VXPPDU\�LI�HQDEOHG�LQ�&026�

�
)

JHW�WRWDO���RI�KDUG�GULYHV�DQG�SXW�LQ�%'$

�
�

3URJUDP�,'(�KDUG�GULYHV��WLPLQJ��SLR�PRGHV�HWF�

�
)

VDYH�7RWDO���RI�KDUG�GULYHV��VFVL�DQG�$7$��LQ�%'$

�
�

)L[XS�03�WDEOH��FKHFNVXP�

�
�

FKHFN�VPDUW�KDUGGULYH

&
�

3UHSDUH�WR�ERRW�WR�26��FOHDQ�XS�JUDSKLFV�DQG�SPP�DUHDV�
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7DEOH���� �6WDQGDUG�%,26�3RUW����&RGHV�LQ�([HFXWLRQ�6HTXHQFH�'XULQJ�3267���&RQWLQXHG�
&
3

%H
HS
V

5HDVRQ

&
�

7U\�WR�ERRW�ZLWK�,17���
���UHWXUQ�WR�YLGHR�PRGH��
���GLVDEOH�SPP
���UHWXUQ�WR�UHDO�PRGH
���GLVDEOH�JDWH�$��
���FOHDUV�V\VWHP�PHPRU\
���UHVHW�VWDFN
���,QYRNHV�,QW��
(UURU�KDQGOLQJ�3RVW�FRGHV��PD\�RFFXU�DW�DQ\WLPH�GXULQJ�SRVW�

'
2

,QWHUUXSW�KDQGOHU�HUURU

'
�

8QNQRZQ�LQWHUUXSW�HUURU

'
�

3HQGLQJ�LQWHUUXSW�HUURU

'
�

,QLWLDOL]H�RSWLRQ�520�HUURU

'
�

6KXWGRZQ�HUURU

'
$

([WHQGHG�%ORFN�0RYH

'
&

6KXWGRZQ����HUURU
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������ 3267�(UURU�&RGHV�DQG�0HVVDJHV
The following table defines POST error codes and associated messages. The BIOS will prompt the
user to press a key in case of serious errors. Some of the error messages are preceded by the string
‘Error” to highlight the fact that these indicate a possibly malfunctioning systems.

7DEOH���� 3267�(UURU�0HVVDJHV�DQG�&RGHV

&RGH (UURU�PHVVDJH
3DXVH
RQ
(UURU

���� %,26�XQDEOH�WR�DSSO\�%,26�XSGDWH�WR�SURFHVVRU�� <HV
���� %,26�XQDEOH�WR�DSSO\�%,26�XSGDWH�WR�SURFHVVRU�� <HV
���� %,26�GRHV�QRW�VXSSRUW�FXUUHQW�VWHSSLQJ�IRU�SURFHVVRU�� <HV
���� %,26�GRHV�QRW�VXSSRUW�FXUUHQW�VWHSSLQJ�IRU�SURFHVVRU�� <HV
���� )DLOXUH�)L[HG�'LVN 1R
���� 6WXFN�.H\ 1R
���� .H\ERDUG�HUURU 1R
���� .H\ERDUG�&RQWUROOHU�)DLOHG <HV
���� .H\ERDUG�ORFNHG���8QORFN�NH\�VZLWFK <HV
���� 0RQLWRU�W\SH�GRHV�QRW�PDWFK�&026���5XQ�6(783 1R
���� 6\VWHP�5$0�)DLOHG�DW�RIIVHW� 1R
���� 6KDGRZ�5DP�)DLOHG�DW�RIIVHW� 1R
���� ([WHQGHG�5$0�)DLOHG�DW�RIIVHW� 1R
���� 6\VWHP�EDWWHU\�LV�GHDG���5HSODFH�DQG�UXQ�6(783 <HV
���� 6\VWHP�&026�FKHFNVXP�EDG���'HIDXOW�FRQILJXUDWLRQ�XVHG <HV
���� 6\VWHP�WLPHU�HUURU 1R
���� 5HDO�WLPH�FORFN�HUURU 1R
���� (&&�0HPRU\�HUURU�LQ�EDVH��H[WHQGHG��PHPRU\�WHVW�LQ�%DQN

[[
<HV

��%� ,QFRUUHFW�'ULYH�$�W\SH���UXQ�6(783 1R
��%� ,QFRUUHFW�'ULYH�%�W\SH���UXQ�6(783 1R
��'� 6\VWHP�FDFKH�HUURU���&DFKH�GLVDEOHG 1R
��)� '0$�7HVW�)DLOHG <HV
��)� 6RIWZDUH�10,�)DLOHG 1R
���� ,QYDOLG�6\VWHP�&RQILJXUDWLRQ�'DWD���UXQ�FRQILJXUDWLRQ�XWLOLW\ 1R
1RQH 6\VWHP�&RQILJXUDWLRQ�'DWD�5HDG�(UURU 1R
���� 5HVRXUFH�&RQIOLFW 1R
���� 5HVRXUFH�&RQIOLFW 1R
���� ([SDQVLRQ�520�QRW�LQLWLDOL]HG 1R
���� :DUQLQJ��,54�QRW�FRQILJXUHG 1R
���� 5HVRXUFH�&RQIOLFW (UURU
���� ([SDQVLRQ�520�QRW�LQLWLDOL]HG 1R
���� :DUQLQJ��,54�QRW�FRQILJXUHG 1R
���� 'HYLFH�FRQILJXUDWLRQ�FKDQJHG 1R
���� &RQILJXUDWLRQ�HUURU���GHYLFH�GLVDEOHG 1R
���� SURFHVVRU���IDLOHG�%,67 <HV
���� SURFHVVRU���IDLOHG�%,67 <HV
���� SURFHVVRU���,QWHUQDO�(UURU��,(55��IDLOXUH <HV
���� SURFHVVRU���,QWHUQDO�(UURU��,(55��IDLOXUH <HV
���� SURFHVVRU���7KHUPDO�7ULS�IDLOXUH <HV
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���� SURFHVVRU���7KHUPDO�7ULS�IDLOXUH <HV
���� :DWFKGRJ�7LPHU�IDLOHG�RQ�ODVW�ERRW��%63�VZLWFKHG� <HV
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7DEOH���� 3267�(UURU�0HVVDJHV�DQG�&RGHV��&RQWLQXHG�

&RGH (UURU�PHVVDJH
3DXVH
RQ
(UURU

���$ SURFHVVRU���IDLOHG�LQLWLDOL]DWLRQ�RQ�ODVW�ERRW� <HV
���% SURFHVVRU���IDLOHG�LQLWLDOL]DWLRQ�RQ�ODVW�ERRW� <HV
���& SURFHVVRU���GLVDEOHG��V\VWHP�LQ�8QL�SURFHVVRU�PRGH <HV
���' SURFHVVRU���GLVDEOHG��V\VWHP�LQ�8QL�SURFHVVRU�PRGH <HV
���( SURFHVVRU���IDLOHG�)5%�/HYHO���WLPHU <HV
���) SURFHVVRU���IDLOHG�)5%�/HYHO���WLPHU <HV
���� 6HUYHU�0DQDJHPHQW�,QWHUIDFH�IDLOHG�WR�IXQFWLRQ <HV
���� ,23�VXE�V\VWHP�LV�QRW�IXQFWLRQDO <HV
���� 195$0�&OHDUHG�E\�-XPSHU <HV
���� 195$0�&KHFNVXP�(UURU��195$0�FOHDUHG <HV
���� 195$0�'DWD�,QYDOLG��195$0�FOHDUHG <HV
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�� 5HJXODWRU\�,QIRUPDWLRQ

���� 5HJXODWRU\�&RPSOLDQFH

������ 6DIHW\�6WDQGDUGV

8/��������&6$����������UG�(GLWLRQ��-XO\���������
7KH�6WDQGDUG�IRU�6DIHW\�RI�,QIRUPDWLRQ�7HFKQRORJ\�(TXLSPHQW�LQFOXGLQJ�(OHFWULFDO�%XVLQHVV
(TXLSPHQW����86$�DQG�&DQDGD����7KLV�SURGXFW�KDV�EHHQ�HYDOXDWHG�DQG�FRPSOLHV�ZLWK�8/�����±�&6$
��������UG�(GLWLRQ���+RZHYHU��LI�D�8/������QG�(GLWLRQ�PRGHP�WHOHFRPPXQLFDWLRQV�DGG�LQ�FDUG�LV�XVHG�
WKH�V\VWHP�ZLOO�EH�GHHPHG�WR�FRPSO\�ZLWK�8/�������QG�(GLWLRQ�&6$�������

(1����������QG�(GLWLRQ������
7KH�6WDQGDUG�IRU�6DIHW\�RI�,QIRUPDWLRQ�7HFKQRORJ\�(TXLSPHQW�LQFOXGLQJ�(OHFWULFDO�%XVLQHVV
(TXLSPHQW����(XURSHDQ�8QLRQ�

,(&�������QG�HGLWLRQ������
7KH�6WDQGDUG�IRU�6DIHW\�RI�,QIRUPDWLRQ�7HFKQRORJ\�(TXLSPHQW�LQFOXGLQJ�(OHFWULFDO�%XVLQHVV
(TXLSPHQW����,QWHUQDWLRQDO�

(0.2�76(�����6(&��������
6XPPDU\�RI�1RUGLF�GHYLDWLRQV�WR�(1�����������1RUZD\��6ZHGHQ��'HQPDUN��DQG�)LQODQG�
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������ (0&�5HJXODWLRQV

)&&�&ODVV�%
7LWOH����RI�WKH�&RGH�RI�)HGHUDO�5HJXODWLRQV��3DUWV���DQG�����6XESDUW�%��SHUWDLQLQJ�WR�XQLQWHQWLRQDO
UDGLDWRUV����86$�

&,635������QG�(GLWLRQ��������$PHQGPHQW��������
/LPLWV�DQG�PHWKRGV�RI�PHDVXUHPHQW�RI�5DGLR�,QWHUIHUHQFH�&KDUDFWHULVWLFV�RI�,QIRUPDWLRQ�7HFKQRORJ\
(TXLSPHQW����,QWHUQDWLRQDO�

(1�������������
/LPLWV�DQG�PHWKRGV�RI�PHDVXUHPHQW�RI�5DGLR�,QWHUIHUHQFH�&KDUDFWHULVWLFV�RI�,QIRUPDWLRQ�7HFKQRORJ\
(TXLSPHQW����(XURSH�

(1���������������
*HQHULF�,PPXQLW\�6WDQGDUG���&XUUHQWO\��FRPSOLDQFH�LV�GHWHUPLQHG�YLD�WHVWLQJ�WR�,(&�����������DQG����
�(XURSH�

9&&,�&ODVV�%��,7(�
,PSOHPHQWDWLRQ�5HJXODWLRQV�IRU�9ROXQWDU\�&RQWURO�RI�5DGLR�,QWHUIHUHQFH�E\�'DWD�3URFHVVLQJ
(TXLSPHQW�DQG�(OHFWURQLF�2IILFH�0DFKLQHV����-DSDQ�

,&(6������,VVXH��
,QWHUIHUHQFH�&DXVLQJ�(TXLSPHQW�6WDQGDUG��'LJLWDO�$SSDUDWXV����&DQDGD�

$XVWUDOLDQ�&RPPXQLFDWLRQ�$XWKRULW\��$&$�
$XVWUDOLDQ�&�WLFN�PDUN��OLPLWV�DQG�PHWKRGV�RI�PHDVXUHPHQW�UDGLR�LQWHUIHUHQFH�FKDUDFWHULVWLFV�RI
LQIRUPDWLRQ�WHFKQRORJ\�HTXLSPHQW�WR�$61=6�������$XVWUDOLDQ�UHTXLUHPHQWV�EDVHG�RQ�&,635���
UHTXLUHPHQWV��

1HZ�=HDODQG�0LQLVWU\�RI�&RPPHUFH
$XVWUDOLDQ�&�WLFN�PDUN��OLPLWV�DQG�PHWKRGV�RI�PHDVXUHPHQW�UDGLR�LQWHUIHUHQFH�FKDUDFWHULVWLFV�RI
LQIRUPDWLRQ�WHFKQRORJ\�HTXLSPHQW�WR�$61=6�������1HZ�=HDODQG�UHTXLUHPHQWV�EDVHG�RQ�&,635���
UHTXLUHPHQWV����1HZ�=HDODQG�DXWKRULWLHV�DFFHSW�$&$�&�7LFN�&RPSOLDQFH�0DUN�
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������ 5HJXODWRU\�&RPSOLDQFH�0DUNLQJV

7KLV�SURGXFW�LV�SURYLGHG�ZLWK�WKH�IROORZLQJ�3URGXFW�&HUWLILFDWLRQ�0DUNLQJV�
• 8/��F8/�/LVWLQJ�0DUNV
• &(�0DUN�DQG�&(�'HFODUDWLRQ�RI�&RQIRUPLW\
• 7KH�&(�PDUNLQJ�RQ�WKLV�SURGXFW�LQGLFDWHV�WKDW�LW�LV�LQ�FRPSOLDQFH�ZLWK�WKH�(XURSHDQ

FRPPXQLW\¶V�(0&���������((&��DQG�ORZ�YROWDJH�GLUHFWLYHV��������((&�
• 1(0.2�0DUN
• *HUPDQ�*6�0DUN
• )&&��&ODVV�%�0DUNLQJV��'HFODUDWLRQ�RI�&RQIRUPLW\�
• ,&(6������&DQDGD�&RPSOLDQFH�0DUNLQJ�
• &�7LFN�0DUN��$XVWUDOLD�&RPSOLDQFH�0DUNLQJ�

���� (OHFWURPDJQHWLF�&RPSDWLELOLW\�1RWLFH��86$�
7KLV�HTXLSPHQW�KDV�EHHQ�WHVWHG�DQG�IRXQG�WR�FRPSO\�ZLWK�WKH�OLPLWV�IRU�D�&ODVV�%�GLJLWDO�GHYLFH�
SXUVXDQW�WR�3DUW����RI�WKH�)&&�5XOHV���7KHVH�OLPLWV�DUH�GHVLJQHG�WR�SURYLGH�UHDVRQDEOH�SURWHFWLRQ
DJDLQVW�KDUPIXO�LQWHUIHUHQFH�LQ�D�UHVLGHQWLDO�LQVWDOODWLRQ���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�FRPPXQLFDWLRQV���+RZHYHU��WKHUH�LV�QR�JXDUDQWHH�WKDW
LQWHUIHUHQFH�ZLOO�QRW�RFFXU�LQ�D�SDUWLFXODU�LQVWDOODWLRQ���,I�WKLV�HTXLSPHQW�GRHV�FDXVH�KDUPIXO
LQWHUIHUHQFH�WR�UDGLR�RU�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�WKH�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�

$Q\�FKDQJHV�RU�PRGLILFDWLRQV�QRW�H[SUHVVO\�DSSURYHG�E\�WKH�JUDQWHH�RI�WKLV�GHYLFH�FRXOG�YRLG�WKH
XVHU¶V�DXWKRULW\�WR�RSHUDWH�WKH�HTXLSPHQW���7KH�FXVWRPHU�LV�UHVSRQVLEOH�IRU�HQVXULQJ�FRPSOLDQFH�RI
WKH�PRGLILHG�SURGXFW�
2QO\�SHULSKHUDOV��FRPSXWHU�LQSXW�RXWSXW�GHYLFHV��WHUPLQDOV��SULQWHUV��HWF���WKDW�FRPSO\�ZLWK�)&&�&ODVV
%�OLPLWV�PD\�EH�DWWDFKHG�WR�WKLV�FRPSXWHU�SURGXFW���2SHUDWLRQ�ZLWK�QRQFRPSOLDQW�SHULSKHUDOV�LV�OLNHO\
WR�UHVXOW�LQ�LQWHUIHUHQFH�WR�UDGLR�DQG�79�UHFHSWLRQ�
$OO�FDEOHV�XVHG�WR�FRQQHFW�WR�SHULSKHUDOV�PXVW�EH�VKLHOGHG�DQG�JURXQGHG���2SHUDWLRQ�ZLWK�FDEOHV�
FRQQHFWHG�WR�SHULSKHUDOV�WKDW�DUH�QRW�VKLHOGHG�DQG�JURXQGHG�PD\�UHVXOW�LQ�LQWHUIHUHQFH�WR�UDGLR�DQG
79�UHFHSWLRQ�

✏ 127(

,I�D�&ODVV�$�GHYLFH�LV�LQVWDOOHG�ZLWKLQ�WKLV�V\VWHP��WKHQ�WKH�V\VWHP�LV
WR�EH�FRQVLGHUHG�D�&ODVV�$�V\VWHP���,Q�WKLV�FRQILJXUDWLRQ��RSHUDWLRQ�RI
WKLV�HTXLSPHQW�LQ�D�UHVLGHQWLDO�DUHD�LV�OLNHO\�WR�FDXVH�KDUPIXO
LQWHUIHUHQFH�
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������ )&&�'HFODUDWLRQ�RI�&RQIRUPLW\
3URGXFW�7\SH���%$5�
7KLV�GHYLFH�FRPSOLHV�ZLWK�3DUW����RI�WKH�)&&�5XOHV���2SHUDWLRQ�LV�VXEMHFW�WR�WKH�IROORZLQJ�WZR
FRQGLWLRQV������7KLV�GHYLFH�PD\�QRW�FDXVH�KDUPIXO�LQWHUIHUHQFH��DQG����WKLV�GHYLFH�PXVW�DFFHSW�DQ\
LQWHUIHUHQFH�UHFHLYHG��LQFOXGLQJ�LQWHUIHUHQFH�WKDW�PD\�FDXVH�XQGHVLUHG�RSHUDWLRQ�
,QWHO�&RUSRUDWLRQ
�����1�(��(ODP�<RXQJ�3DUNZD\
+LOOVERUR��25�����������
3KRQH�����������������
&HW�DSSDUHLO�QXPpULTXH�UHVSHFWH�OHV�OLPLWHV�EUXLWV�UDGLRpOHFWULTXHV�DSSOLFDEOHV�DX[�DSSDUHLOV
QXPpULTXHV�GH�&ODVVH�%�SUHVFULWHV�GDQV�OD�QRUPH�VXU�OH�PDWpULHO�EURXLOOHXU���³$SSDUHLOV
1XPpULTXHV´��10%�����pGLFWpH�SDU�OH�0LQLVWUH�&DQDGLDQ�GHV�&RPPXQLFDWLRQV�
�(QJOLVK�WUDQVODWLRQ�RI�WKH�QRWLFH�DERYH���7KLV�GLJLWDO�DSSDUDWXV�GRHV�QRW�H[FHHG�WKH�&ODVV�%�OLPLWV�IRU
UDGLR�QRLVH�HPLVVLRQV�IURP�GLJLWDO�DSSDUDWXV�VHW�RXW�LQ�WKH�LQWHUIHUHQFH�FDXVLQJ�HTXLSPHQW�VWDQGDUG
HQWLWOHG�³'LJLWDO�$SSDUDWXV�´�,&(6�����RI�WKH�&DQDGLDQ�'HSDUWPHQW�RI�&RPPXQLFDWLRQV�

���� (OHFWURPDJQHWLF�&RPSDWLELOLW\�1RWLFHV��,QWHUQDWLRQDO�

�(QJOLVK�WUDQVODWLRQ�RI�WKH�QRWLFH�DERYH���7KLV�LV�D�&ODVV�%�SURGXFW�EDVHG�RQ�WKH�VWDQGDUG�RI�WKH
9ROXQWDU\�&RQWURO�&RXQFLO�)RU�,QWHUIHUHQFH��9&&,��IURP�,QIRUPDWLRQ�7HFKQRORJ\�(TXLSPHQW���,I�WKLV�LV
XVHG�QHDU�D�UDGLR�RU�WHOHYLVLRQ�UHFHLYHU�LQ�D�GRPHVWLF�HQYLURQPHQW��LW�PD\�FDXVH�UDGLR�LQWHUIHUHQFH�
,QVWDOO�DQG�XVH�WKH�HTXLSPHQW�DFFRUGLQJ�WR�WKH�LQVWUXFWLRQ�PDQXDO�
:KHQ�XVHG�QHDU�D�UDGLR�RU�79�UHFHLYHU��LW�PD\�EHFRPH�WKH�FDXVH�RI�UDGLR�LQWHUIHUHQFH�
5HDG�WKH�LQVWUXFWLRQV�IRU�FRUUHFW�KDQGOLQJ�
7KLV�HTXLSPHQW�KDV�EHHQ�WHVWHG�IRU�UDGLR�IUHTXHQF\�HPLVVLRQV�DQG�KDV�EHHQ�YHULILHG�WR�PHHW
&,635����&ODVV�%�
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�� (QYLURQPHQWDO�/LPLWV

���� 6\VWHP�2IILFH�(QYLURQPHQW

3DUDPHWHU /LPLWV
2SHUDWLQJ�7HPSHUDWXUH ��R&�WR����R&�ZLWK�WKH�PD[LPXP�UDWH�RI�FKDQJH�QRW�WR

H[FHHG���R&�SHU�KRXU�
1RQ�2SHUDWLQJ
7HPSHUDWXUH

���R&�WR����R&

1RQ�2SHUDWLQJ�+XPLGLW\ �����QRQ�FRQGHQVLQJ�#���R&
$FRXVWLF�QRLVH �� ��� G%$� LQ� DQ� LGOH� VWDWH� DW� W\SLFDO� RIILFH� DPELHQW

WHPSHUDWXUH�������)�
2SHUDWLQJ�6KRFN 1R� HUURUV� ZLWK� D� KDOI� VLQH� ZDYH� VKRFN� RI� �*� �ZLWK� ��

PLOOLVHFRQG�GXUDWLRQ��
3DFNDJH�6KRFN 2SHUDWLRQDO� DIWHU� D� ��� LQFK� IUHH� IDOO�� DOWKRXJK� FRVPHWLF

GDPDJH�PD\�EH�SUHVHQW
(6' ��N9�SHU�,QWHO�(QYLURQPHQWDO�WHVW�VSHFLILFDWLRQ

7DEOH���� 6\VWHP�2IILFH�(QYLURQPHQW�6XPPDU\

���� 6\VWHP�(QYLURQPHQWDO�7HVWLQJ

7KH�V\VWHP�ZLOO�EH�WHVWHG�SHU�WKH�(QYLURQPHQWDO�6WDQGDUGV�+DQGERRN��,QWHO�'RF��������������7KHVH
WHVWV�VKDOO�LQFOXGH�

7HPSHUDWXUH�2SHUDWLQJ�DQG�1RQ�2SHUDWLQJ

+XPLGLW\�1RQ�2SHUDWLQJ

3DFNDJHG�DQG�8QSDFNDJHG�6KRFN

3DFNDJHG�DQG�8QSDFNDJHG�9LEUDWLRQ

$&�9ROWDJH��)UHT��	�6RXUFH�,QWHUUXSW

$&�6XUJH

$FRXVWLFV

(6'

(0&�5DGLDWHG�,QYHVWLJDWLRQ
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�� 5HOLDELOLW\��6HUYLFHDELOLW\��DQG�$YDLODELOLW\

���� 0HDQ�7LPH�%HWZHHQ�)DLOXUH��07%)�
7KH�DSSUR[LPDWH�FDOFXODWHG�07%)�IRU�WKH�/%���*;�LV��������KRXUV�

���� 6HUYLFHDELOLW\
7KH�V\VWHP�LV�GHVLJQHG�WR�EH�VHUYLFHG�E\�TXDOLILHG�WHFKQLFDO�SHUVRQQHO�RQO\�

7KH� GHVLUHG�0HDQ�7LPH� 7R�5HSDLU� �0775�� RI� WKH� V\VWHP� LV� ���PLQXWHV� LQFOXGLQJ� GLDJQRVLV� RI� WKH
V\VWHP� SUREOHP�� 7R� PHHW� WKLV� JRDO�� WKH� V\VWHP� HQFORVXUH� DQG� KDUGZDUH� KDYH� EHHQ� GHVLJQHG� WR
PLQLPL]H�WKH�0775�

)ROORZLQJ�DUH�WKH�PD[LPXP�WLPHV�WKDW�D�WUDLQHG� ILHOG�VHUYLFH�WHFKQLFLDQ�VKRXOG�WDNH�WR�SHUIRUP�WKH
OLVWHG�V\VWHP�PDLQWHQDQFH�SURFHGXUHV��DIWHU�GLDJQRVLV�RI�WKH�V\VWHP�

5HPRYH�FRYHU ���PLQXWH �������
5HPRYH�DQG�UHSODFH�KDUG�GLVN�GULYH ���PLQXWH

5HPRYH�DQG�UHSODFH���ó�SHULSKHUDO�GHYLFH ���PLQXWHV
5HPRYH�DQG�UHSODFH�SRZHU�VXSSO\ ���PLQXWHV
5HPRYH�DQG�UHSODFH�UHDU�GULYH�ED\�IDQV ���PLQXWHV
5HPRYH�DQG�UHSODFH�IURQW�V\VWHP�IDQ ���PLQXWHV
5HPRYH�DQG�UHSODFH�H[SDQVLRQ�ERDUG ���PLQXWHV
5HPRYH�DQG�UHSODFH�IURQW�SDQHO�ERDUG ���PLQXWHV
5HPRYH�DQG�UHSODFH�EDVHERDUG��ZLWK�QR�H[SDQVLRQ�ERDUGV� ���PLQXWHV
2YHUDOO�0775 ���PLQXWHV


