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1. Introduction

1.1. Document Scope and Intended Audience
7KLV�GRFXPHQW�GHVFULEHV�WKH�VRIWZDUH�DQG�JHQHUDO�ILUPZDUH�UHTXLUHPHQWV�IRU�&KLSVHW�OHYHO�%,26�VXSSRUW�RI
WKH�5DGL6\V�5����FRUH�ORJLF�$6,&��7KH�VFRSH�RI�WKLV�GRFXPHQW�LV�WR�GHILQH�WKH�VRIWZDUH�UHTXLUHPHQWV
HQFRPSDVVLQJ�WKH�QHFHVVDU\�%,26�ILUPZDUH�LQ�RUGHU�WR�VXSSRUW�WKH�5DGL6\V�5����&RUH�/RJLF�$6,&��,W�LV�WKH
LQWHQW�RI�WKLV�GRFXPHQW�WR�GR�WKLV�LQ�D�VXIILFLHQWO\�JHQHUDO�PDQQHU��VR�DV�WR�EH�DSSOLFDEOH�WR�PDQ\�%,26
YHQGRUªV�FRGHEDVHV�

1.2. Overview
&KDSWHU���RI�WKLV�GRFXPHQW�LV�WKH�LQWURGXFWLRQ��&KDSWHU���SURYLGHV�DQ�RYHUDOO�YLHZ�RI�DQ�5����EDVHG
V\VWHP��DQG�&KDSWHU���GHOYHV�LQWR�WKH�5����FKLSVHW�LQ�UHJLVWHU�OHYHO�GHWDLO�SURYLGLQJ�PXFK�RI�WKH
LQIRUPDWLRQ�WKDW�LV�QHFHVVDU\�WR�SURYLGH�ILUPZDUH�VXSSRUW�IRU�WKH�5�����&KDSWHU���ILQLVKHV�XS�ZLWK�DQ
RYHUYLHZ�RI�WKH�6\VWHP�0DQDJHPHQW�0RGH�VXSSRUW�LQ�WKH�5�����DQG�KRZ�WKHVH�FDQ�EH�XVHG�WR�LPSOHPHQW
3RZHU�0DQDJHPHQW�IRU�D�SDUWLFXODU�SODWIRUP�

1.3. Concept
7R�EHWWHU�VXSSRUW�HPEHGGHG�3&�DUFKLWHFWXUHV��WKH�,QWHO�����8/3�,QWHO����6;�DQG�,QWHO';��0LFURSURFHVVRUV�
DQG�WR�ILOO�WKH�QHHG�IRU�ORQJ�OLIHF\FOH�FRUH�ORJLF�FRPSRQHQWV�UHTXLUHG�IRU�HPEHGGHG�3&V��5DGL6\V�KDV
GHYHORSHG�WKH�5�����7KH�5����LV�D�VLQJOH�FKLS�,6$�&RUH�/RJLF�$6,&��7KH�PDMRU�REMHFWLYHV�RI�WKH�5����DUH
IOH[LELOLW\��HDVH�RI�XVH��DQG�ORZ�V\VWHP�FRVW��7KH�5����LQFRUSRUDWHV�GLUHFWO\�WKH�IHDWXUHV�QHHGHG�LQ�PRVW�RU
DOO�HPEHGGHG�3&�GHVLJQV��DQG�SURYLGHV�VLPSOH��ORZ�FRVW��§JOXHOHVV¨�LQWHUIDFHV�WR�DGGLWLRQDO�FRPSRQHQWV�WR
VXSSRUW�DGGHG�IXQFWLRQDOLW\��VXFK�DV�69*$�RU�3&0&,$�&RQWUROOHUV�

1.4. Glossary of Terms
7KH�IROORZLQJ�WDEOH�FRQWDLQV�VHOHFWHG�WHUPV�DQG�DFURQ\PV�XWLOL]HG�LQ�WKLV�GRFXPHQW�ZLWK�D�EULHI�GHILQLWLRQ
DQG�VHFWLRQ�UHIHUHQFH�

7DEOH����*ORVVDU\�RI�7HUPV

7HUP�RU
$FURQ\P

'HILQLWLRQ 5HODWHG
6HFWLRQ

)%' )ODVK�%RRW�'HYLFH��$�)ODVK�((3520�WKDW�RFFXSLHV�WKH�DGGUHVV�VSDFH�RQ
WKH�/RFDO�EXV��7KLV�)ODVK�((3520�FRQWDLQV�9LGHR�DQG�0DLQ�%,26�FRGH
DV�ZHOO�DV�%,26�H[WHQVLRQV�

�

5)$ 5HVLGHQW�)ODVK�$UUD\��2QH�RU�PRUH�)ODVK�((3520�GHYLFHV�WKDW�DUH
W\SLFDOO\�XVHG�DV�D�PDVV�VWRUDJH�GHYLFH�

1.5. Related Documents and Internet Resources
7KH�IROORZLQJ�GRFXPHQWV�DQG�,QWHUQHW�UHVRXUFHV�ZHUH�UHIHUHQFHG�LQ�WKLV�GRFXPHQW�

5DGL6\V�5����3URGXFW�'HYHORSPHQW�6SHFLILFDWLRQ��5HYLVLRQ�������5DGL6\V�&RUSRUDWLRQ��'HFHPEHU���������

$GYDQFHG�3RZHU�0DQDJHPHQW��$30��%,26�,QWHUIDFH�6SHFLILFDWLRQ��5HYLVLRQ������,QWHO�&RUSRUDWLRQ�DQG�0LFURVRIW
&RUSRUDWLRQ��)HEUXDU\�����

,QWHO�����3URFHVVRU�)DPLO\�3URJUDPPHUªV�5HIHUHQFH�0DQXDO��,QWHO�&RUSRUDWLRQ������

,QWHO';���3URFHVVRU�'DWD�%RRN��,QWHO�&RUSRUDWLRQ��)HEUXDU\�����

(PEHGGHG�8OWUD�/RZ�3RZHU�,QWHO�����6;�3URFHVVRU�3UHOLPLQDU\�'DWD�6KHHW��,QWHO�&RUSRUDWLRQ���6HSWHPEHU�����
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1.6. Conventions Used in this Document
+H[DGHFLPDO�QXPEHUV�DUH�H[SUHVVHG�DV��QQK�ZKHUH�QQ�UHSUHVHQWV�D�KH[DGHFLPDO�QXPEHU�RI�DUELWUDU\
OHQJWK��%LQDU\�QXPEHUV�DUH�H[SUHVVHG�DV��QQE�ZKHUH�QQ�UHSUHVHQWV�D�ELQDU\�QXPEHU�RI�DUELWUDU\�OHQJWK��,Q
DGGLWLRQ��JURXSV�RI�GLJLWV�ZKLFK�DUH�ODUJHU�WKDQ�IRXU�GLJLWV�LQ�OHQJWK�DUH�VHSDUDWHG�ZLWK�DQ�XQGHUVFRUH�IRU
UHDGDELOLW\��H[DPSOH���$B����K��

%LWILHOG�QRWDWLRQ�LV�XVHG�ZKHQHYHU�VTXDUH�EUDFNHWV�DUH�VHHQ�LQ�DQ�H[SUHVVLRQ��$�ELWILHOG�PD\�DSSO\�WR�D�VHW�RI
VLJQDOV�QRUPDOO\�FRQVLGHUHG�DV�D�EXV��L�H��6$>����@�UHSUHVHQWV�WKH����OHDVW�VLJQLILFDQW�DGGUHVV�OLQHV�RI�WKH
SURFHVVRU���RU�WR�D�UHJLVWHU�WR�GHQRWH�ELW�SRVLWLRQV�ZLWKLQ�WKH�UHJLVWHU��L�H��'5$0�&RQWURO�5HJLVWHU�>���@
JRYHUQV�WKH�VL]H�RI�WKH�ILUVW�EDQN�RI�'5$0��

1.7. Feedback
<RXU�IHHGEDFN�RQ�WKH�FRQWHQW��OXFLGLW\��DQG�DSSOLFDELOLW\�RI�WKLV�GRFXPHQW�LV�ZHOFRPH��7KH�DXWKRU�RI�WKLV
GRFXPHQW�PD\�EH�FRQWDFWHG�YLD�,QWHUQHW�H�PDLO�DW�tim.meese@radisys.com��7KH�5DGL6\V�FRQWDFW�IRU
$6,&�$SSOLFDWLRQV�(QJLQHHULQJ�LV�%UDG�5HHG��%UDG�PD\�EH�UHDFKHG�DW�brad.reed@radisys.com��3OHDVH
UHIHUHQFH�WKH�5����%,26�$GDSWDWLRQ�*XLGH��9HUVLRQ�����
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�� R400 Core Logic Support
Overview

2.1. Introduction
7KH�IXQFWLRQDO�XQLWV�ZLWKLQ�WKH�5DGL6\V�5����&RUH�/RJLF�6XSSRUW�$6,&�DUH�SUHVHQWHG�KHUH�IURP�WKH
YLHZSRLQW�RI�WKH�%,26�6RIWZDUH�(QJLQHHU�WR�VHUYH�DV�D�IUDPHZRUN�IRU�WKH�%,26�FKLSVHW�DGDSWDWLRQ�WR
VXSSRUW�WKH�FRUH�ORJLF��$V�IXQFWLRQDO�XQLWV�WKDW�LPSOHPHQW�V\VWHP�IXQFWLRQV��VXFK�DV�'5$0�&RQWURO�DQG
%,26�6KDGRZLQJ��DUH�GLVFXVVHG�LQ�WKH�IROORZLQJ�VHFWLRQV��WKH�FRQQHFWLRQ�WR�WKH�UHTXLVLWH�ILUPZDUH�VXSSRUW
GLVFXVVHG�LQ�&KDSWHU���VKRXOG�EHFRPH�DSSDUHQW�

)XQFWLRQDO�8QLWV�DUH�DOVR�VKRZQ�E\�W\SH�LQ�7DEOH����,Q�WKH�VDPH�ZD\��WKH�5����KDV�SHULSKHUDOV�WKDW�DUH
FRPSDWLEOH�ZLWK�WKH�3&�DUFKLWHFWXUH��DQG�RWKHU�IXQFWLRQDO�XQLWV�WKDW�SURYLGH�FRUH�V\VWHP�IXQFWLRQDOLW\��VXFK
DV�'5$0�5HIUHVK�&RQWURO�DQG�3RZHU�0DQDJHPHQW�6XSSRUW�

2.2. Functional Unit Summary
7R�VXSSRUW�WKH�VWDQGDUG�3&�DUFKLWHFWXUH��WKH�5DGL6\V�5����$6,&�SURYLGHV�D�5HDO�WLPH�&ORFN�ZLWK�EDWWHU\�
EDFNHG�&026�PHPRU\��D������FRPSDWLEOH�.H\ERDUG�&RQWUROOHU��WZR�������FRPSDWLEOH�VHULDO�SRUWV��DQG
36���0RXVH�&RQWUROOHU��7KH�5����6XSSRUWV�FRUH�V\VWHP�IXQFWLRQV�VXFK�DV�'5$0�&RQWURO��7KH�5���
LQFOXGHV�IRXU�SURJUDPPDEOH�FKLS�VHOHFW�XQLWV��ZKLFK�PD\�EH�XWLOL]HG�IRU�PHPRU\�UHJLRQV�DV�ZHOO�DV�UHJLRQV
LQ�,�2�VSDFH��7KH�)XQFWLRQDO�8QLWV�RI�HDFK�HOHPHQW�DUH�SUHVHQWHG�LQ�7DEOH���IRU�HDV\�UHIHUHQFH�

2.3. R400 Register Summary
3LFWXUHG�LQ�)LJXUH���LV�D�VXPPDU\�RI�WKH�5����UHJLVWHUV�IURP�D�%,26�'HYHORSHUªV�SHUVSHFWLYH��7KH�I/A
FROXPQ�LQGLFDWHV�ZKHWKHU�WKH�QXPEHU�VKRZQ�LV�DQ�IQGH[�RU�DQ�,�2�3RUW�AGGUHVV��7KH�QXPEHUV�DFURVV�WKH
WRSPRVW�URZ�LQGLFDWH�ELW�SRVLWLRQV�ZLWKLQ�WKH�UHJLVWHUV�

7KH�5����UHJLVWHU�VHW�LQFOXGHV�DQ�LQWHUQDO�VHW�RI�UHJLVWHUV�UHIHUUHG�WR�DV�WKH�§,QWHUQDO¨�UHJLVWHUV�DQG�DOVR�D�VHW
RI�UHJLVWHUV�DVVRFLDWHG�ZLWK�WKH���&����0HJDFHOO�WKDW�LV�SDUW�RI�WKH�5�����7KHVH�UHJLVWHU�VHWV��DQG�DOVR�WKH
UHJLVWHUV�XVHG�WR�DFFHVV�WKH�3&�&RPSDWLEOH�SHULSKHUDOV��FRPSULVH�WKH�HQWLUH�UHJLVWHU�VHW�RI�WKH�5����

• ��&����5HJLVWHUV
• ,QWHUQDO�5HJLVWHUV
• 3&�&RPSDWLEOH�3HULSKHUDOV

7KHVH�UHJLVWHU�VHWV�DUH�GHPDUFDWHG�LQ�)LJXUH���E\�WKH�VROLG�OLQHV�DSSHDULQJ�EHIRUH�WKH�5����,QGH[�5HJLVWHU
�$GGUHVV����K��DQG�EHIRUH�WKH�.H\ERDUG�'DWD�5HJLVWHU��$GGUHVV����K���7KH�ILUVW�EORFN�UHIHUV�WR�WKH���&���
0DFURFHOO�5HJLVWHUV��7KH�VHFRQG�EORFN�UHSUHVHQWV�WKH�5����,QWHUQDO�UHJLVWHUV��DQG�WKH�WKLUG�EORFN�UHSUHVHQWV
UHJLVWHUV�EHORQJLQJ�WR�WKH�5����3&�FRPSDWLEOH�SHULSKHUDOV�
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7DEOH����)XQFWLRQDO�8QLW�6XPPDU\

5���
&RPSRQHQW

)XQFWLRQDO�8QLW 'HVFULSWLRQ

3&�&RPSDWLEOH ,QWHUUXSW�&RQWUROOHUV���� ����$�&RPSDWLEOH�3HULSKHUDO�,QWHUUXSW�FRQWUROOHU�
)HDWXUHV 7LPHU�&RXQWHUV���� ��&���&RPSDWLEOH�3URJUDPPDEOH�,QWHUYDO�7LPHU�ZLWK

HQKDQFHPHQWV�WR�DOORZ�UHPDSSLQJ�RI�SHULSKHUDO�DGGUHVVHV
	�LQWHUUXSW�DVVLJQPHQWV

'0$�&RQWUROOHUV���� �����&RPSDWLEOH�'0$�&RQWUROOHU�SURYLGHV�IRXU���ELW�'0$
FKDQQHOV�DQG�WKUHH����ELW�'0$�FKDQQHOV��,QWHUQDO�'0$
PXOWLSOH[LQJ�DYDLODEOH�

$V\QFKURQRXV�6HULDO�3RUWV���� 16������&RPSDWLEOH�8$57��&20%�8$57�KDV�VXSSRUW�IRU
,U'$�VLJQDOLQJ�

5HDO�7LPH�&ORFN 3URYLGHV�0RWRUROD�������$�FRPSDWLEOH�UHDO�WLPH�FORFN�DQG
DODUP�ZLWK�����E\WHV�RI�EDWWHU\�EDFNHG�&026�PHPRU\�
7KH�LQWHUQDO�5HDO�WLPH�FORFN�LV�HQDEOHG�RU�GLVDEOHG�E\
FRQILJXUDWLRQ�SLQV�RQ�WKH�5����

.H\ERDUG�0RXVH�&RQWUROOHU ,PSOHPHQWV�D������&RPSDWLEOH�NH\ERDUG�FRQWUROOHU�ZLWK
H[WHQVLRQV�WR�VXSSRUW�D�36���PRXVH��DQG�LV�HQDEOHG�RU
GLVDEOHG�E\�FRQILJXUDWLRQ�SLQV�RQ�WKH�5����

3&�6SHDNHU�¨3RUW�%¨�)XQFWLRQDOLW\
§3RUW�$¨�)XQFWLRQDOLW\ 6XSSRUWV�3RUW����)DVW�&38�5HVHW�
,'(�,QWHUIDFH 6XSSRUWV�(,'(�WUDQVIHU�PRGHV��3,2����/RFDWHG�DW�DGGUHVV

��)�K�
&RUH�6\VWHP
6XSSRUW
)HDWXUHV

'5$0�&RQWUROOHU 6XSSRUWV�RQH�RU�WZR�EDQNV�RI�HLWKHU�)DVW�3DJH�0RGH��)30��
RU�([WHQGHG�'DWD�2XW��('2��PHPRU\��7RWDO�PHPRU\�VL]H
UDQJHV�IURP��0%�WR����0%��3DULW\�VXSSRUW�LV�SURYLGHG�
6XSSRUW�IRU�('2�)30�W\SH�GHWHFWLRQ��&RQILJXUDWLRQ
RSWLRQV�LQFOXGH�%XUVW�F\FOH��SDJH�PRGH��DQG�UHDG�ZULWH
WLPLQJ�

-7$*�7HVW�/RJLF 6LPSOLILHV�ERDUG�OHYHO�WHVWLQJ��)XOO\�FRPSOLDQW�ZLWK�,(((
6WG�������������

��[���0DWK�&RSURFHVVRU�6XSSRUW 3URYLGHV�§&OHDU�0DWK�&RSURFHVVRU�%XV\¨�DQG�§5HVHW�0DWK
&RSURFHVVRU¨�IXQFWLRQDOLW\�

3DULW\�'HWHFWLRQ�/RJLF 2SWLRQDOO\�VWRUH�3DULW\�(UURU�DGGUHVV�DQG�DVVHUW�10,
6\VWHP
0DQDJHPHQW

+D/7�GHWHFWLRQ�ORJLF 7KH�+DOW�EXV�F\FOH�LV�GHWHFWHG�DQG�FDQ�RSWLRQDOO\�JHQHUDWH
DQ�60,

0RGH��600� *OLWFKOHVV�&ORFN�6ZLWFKLQJ
6XSSRUW ,GOH�7LPHU 7ZR�FORFN�UHVROXWLRQV�SURYLGH�WLPHRXW�YDOXHV�UDQJLQJ�IURP

��PLOOLVHFRQG�WR�RYHU���PLQXWHV��$Q�60,�FDQ�RSWLRQDOO\�EH
JHQHUDWHG�RQ�WLPHU�H[SLUDWLRQ�

6RIWZDUH�60,�*HQHUDWLRQ
([WHUQDO�60,�*HQHUDWLRQ (;
673&/.���6WRS�*UDQW�SURWRFRO

(PEHGGHG 3URJUDPPDEOH�&KLS�6HOHFW�8QLWV���� &RQWURO�IRU�,6$�%XV�GHYLFHV�DQG�/RFDO�EXV�PHPRU\�UHJLRQV�
6\VWHP�6XSSRUW
)HDWXUHV

:DWFKGRJ�7LPHU :DWFKGRJ�7LPHU�PD\�EH�SURJUDPPHG�WR�DVVHUW�,54���RU
5(6(7�RQ�H[SLUDWLRQ��,Q�DGGLWLRQ��ZDWFKGRJ�PD\�EH
UHORDGHG�RQ�����ORFDO�EXV�DFWLYLW\�RU�VWRSSHG�ZKHQ�WKH����
H[HFXWHV�D�+D/7�LQVWUXFWLRQ�
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)LJXUH����3URJUDPPHUV�5HJLVWHU�6XPPDU\
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DMA BCLK 

Divisor
01

Index 24
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0 1 0 0 0 0 0 0 0 0 0 BIOS Revision (R/W) 00

MA[11] MA[10] MA[9] MA[8] MA[7] MA[6] MA[5] MA[4] MA[3] MA[2] MA[1] MA[0] 01

FBD Zero Wait  
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Top 1M B 

CE_BIOS#

Flash WE 
<1MB

BIOS WE App WE
F8000 
FFFFF

F0000 
F7FFF

E8000 
EFFFF

E0000 
E7FFF

D8000 
DFFFF

D0000 
D7FFF

C8000 
CFFFF

C0000 
C7FFF

02

D4000
D7FFF

D0000
D3FFF

CC000
CFFFF

C8000
CBFFF

C4000
C7FFF

C0000
C3FFF

B0000
BFFFF

A0000
AFFFF

03

F8000
FFFFF

F0000
F7FFF

EC000
EFFFF

E8000
EBFFF

E4000
E7FFF

E0000
E3FFF

DC000
DFFFF

D8000
DBFFF

04

486 Byte 
Enable 3

486 Byte 
Enable 2

486 Byte 
Enable 1

486 Byte 
Enable 0

R400
SMIACT

A[26] A[25] A[24] A[23] A[22] A[21] A[20] A[19] A[18] A[17] A[16] 07

A[15] A[14] A[13] A[12] A[11] A[10] A[9] A[8] A[7] A[6] A[5] A[4] A[3] A[2]
486

HLDA
Parity

Missed
08

EIDE Mode (Default: PIO 
Mode 0)

Parity NMI 
Enable

External 
RTC

REFRESH
CSUSR1

Disable 
Keyboard

User RAM 
Bit

0A

1=16 Hz
0=1024 Hz

Reserved
Idle Timer Latch [w rite]
Timer / Counter [read]

0B

Reserved
HALT

Executed
SMI Timer 
Expired

Reserved
SMIINP

Asserted

Top 256K 
DRAM  access 
when SM IACT

A0000-BFFFF 
when SM IACT 
(override Shad)

PCS0 Resets 
SM I Activity 

Timer

Global SM I 
Event  Signal 

Enable

Software SM I 
Event  Trigger

HALT bus cycle 
generates SM I 

Event

Enable SM I 
Act ivit y Timer 

& Event

SM IINP resets 
SM I Activity 

Timer

SM IINP causes 
SM I Event 0C

Chip Select Decode Mode
OR 

CS(x+1 )
ISA IOW 
Required

ISA IOR 
Required

Compare and Mask Bits 0D

Chip Select Decode Mode
OR 

CS(x+1 )
ISA IOW 
Required

ISA IOR 
Required

Compare and Mask Bits 0E

Chip Select Decode Mode
OR 

CS(x+1 )
ISA IOW 
Required

ISA IOR 
Required

Compare and Mask Bits 0F

Chip Select Decode Mode
OR 

CS(x+1 )
ISA IOW 
Required

ISA IOR 
Required

Compare and Mask Bits 10

Reserved
HALT

Executed
Reserved

Programmable Clock
Reconnection Delay

HALT Freq 
Sw itch

ISABus BCLK Divisor CLKOUT Divisor 12

Save Parity 
Address

Test
Parity

Addresses 
A0000-FFFFF 

Cacheable

All Other 
Addresses 
Cacheable

Bank B 2nd 
M odule 
Present

Bank B Size Bits
Bank A 2nd 

M odule 
Present

Bank A Size Bits 13

Reserved
Burst Mode / EDO / 
Page Mode Select

Addresses 
A0000-FFFFF 
LDEV Ignore

All other 
Addresses 

LDEV Ignore
Refresh Cycle Timing

ISA Ref resh 
Enable

RAS Precharge 
M inimum Time

CAS to RAS 
Precharge Time

Address Setup 
before RAS

Address Hold 
af ter RAS

DRAM  Burst  
Write Timing

DRAM Type and Burst 
Read Timing

14

1=16 Hz
0=1024 Hz

Reserved
Watchdog Timer Latch [w rite]

Timer / Counter [read]
15

Reserved Reserved Reserved Reserved
IRQ10 on WD 
Expire Enable

Hardware 
Reset  on WD 
Expire Enable

Reload WD on 
486 ADS 

Detect

Stop WD on 
CPU HALT 16

A[31] Reserved A[26] A[25] A[24] 17

Reserved DRQBENC DRQAENC 18

COM Clock 
Source

Disable 
COM1

COM  Ports Pin Allocat ion /  Port 
Configuration COMCLK Divisor Value 19

Keyboard Data 60

Parity 
Check

0 Timer Counter 
2 Out  Status

Refresh 
Toggle

User RAM 
Bit

DRAM  Parity 
Check Enable

Speaker Data 
Enable

Timer Counter 
2 Gate Enable 61

Keyboard Status / Keyboard Command 64

NMI Disable RTC / CMOS Index 70

RTC / CMOS Data 71

Reserved
A[20] 
Enable

Assert 
SRESET

92

$OO�RI�WKH�UHJLVWHUV�LQ�WKH�DERYH�ILJXUH�DUH�GHVFULEHG�EHORZ��7KH�UHJLVWHUV�LQ�EROGIDFH�W\SH�LQ�)LJXUH���DUH�VKRZQ�LQ
WKH�§,QGH[�'DWD�RU�3HULSKHUDO�5HJLVWHU¨�FROXPQ�LQ�7DEOH����7KHVH�UHSUHVHQW�UHJLVWHUV�WKDW�DUH�HLWKHU�3HULSKHUDO
UHJLVWHUV�RU�,QGH[�'DWD�UHJLVWHU�SDLUV��7KH�UHVW�RI�WKH�QXPEHUV��ZKLFK�DUH�VKRZQ�LQ�QRUPDO�W\SHIDFH��DUH�LQGH[HG
UHJLVWHUV�WKDW�XVH�WKH�WRSPRVW�SDLU�RI�,QGH[�'DWD�UHJLVWHUV��)RU�H[DPSOH��LQ�WKH�WDEOH�EHORZ��WKH���&���
&RQILJXUDWLRQ�'DWD�5HJLVWHU��ZKLFK�KDV�,QGH[����DFFRUGLQJ�WR�7DEOH����KDV�DV�LWªV�DFFHVV�PHFKDQLVP�WKH�,QGH[�'DWD
UHJLVWHU�SDLU�DW�DGGUHVVHV���K�DQG���K����&����,QGH[�5HJLVWHU�DQG���&����'DWD�5HJLVWHU��UHVSHFWLYHO\��LQ�WKH�,2
$GGUHVV�6SDFH�



5����%,26�$GDSWDWLRQ�*XLGH

5DGL6\V�&RUSRUDWLRQ 3DJH��� 3ULQWHG����������
9HUVLRQ����

7DEOH����3URJUDPPHUV�5HJLVWHU�6XPPDU\�5HJLVWHU�'HVFULSWLRQV

,QGH[�'DWD�RU
3HULSKHUDO
5HJLVWHU

,QGH[ 5HJLVWHU�'HVFULSWLRQ ,QGH[�'DWD
RU

3HULSKHUDO
5HJLVWHU

,QGH[ 5HJLVWHU�'HVFULSWLRQ

�� ��&����,QGH[�5HJLVWHU �) &KLS�6HOHFW����&RPSDUH�0DVN

�� ��&����'DWD�5HJLVWHU �� &KLS�6HOHFW����&RPSDUH�0DVN

�� ��&����&RQILJXUDWLRQ�'DWD
5HJLVWHU

�� &ORFN�5HVHW�&RQWURO�5HJLVWHU

�� 0DVWHU�&KLSVHW�,QGH[�5HJLVWHU �� '5$0�&RQWURO�5HJLVWHU

�� 0DVWHU�&KLSVHW�'DWD�5HJLVWHU �� '5$0�7LPLQJ�5HJLVWHU

�� ,GHQWLILFDWLRQ�5HJLVWHU �� :DWFKGRJ�7LPHU

�� 3RZHUXS�2SWLRQV�5HJLVWHU �� :DWFKGRJ�&RQWURO

�� %,26�&RQWURO�5HJLVWHU �� '0$�([WHQVLRQ�5HJLVWHU

�� 6KDGRZ���5HJLVWHU �� '0$�3LQ�5HJLVWHU

�� 6KDGRZ���5HJLVWHU �� &20�&RQWURO�5HJLVWHU

�� 3DULW\�$GGUHVV�+LJK�5HJLVWHU �� .H\ERDUG�'DWD

�� 3DULW\�$GGUHVV�/RZ�5HJLVWHU �� 3RUW%�5HJLVWHU

�$ 0LVF�3LQ�&RQILJXUDWLRQ�5HJLVWHU �� .H\ERDUG�6WDWXV�&RPPDQG�5HJLVWHU

�% 60,�7LPHU�&RQWURO�5HJLVWHU �� 57&���&026�,QGH[�5HJLVWHU

�& 60,�&RQWURO�6WDWXV�5HJLVWHU �� 57&���&026�'DWD�5HJLVWHU

�' &KLS�6HOHFW����&RPSDUH�0DVN �� 3RUW$�5HJLVWHU

�( &KLS�6HOHFW����&RPSDUH�0DVN



5����%,26�$GDSWDWLRQ�*XLGH

5DGL6\V�&RUSRUDWLRQ 3DJH��� 3ULQWHG����������
9HUVLRQ����

2.4. PC-Compatible Peripherals
7KH�5����XWLOL]HV�DQ���&����PHJDFHOO�WR�LPSOHPHQW�PDQ\�VWDQGDUG�3&�V\VWHP�OHYHO�SHULSKHUDOV��7KH\
LQFOXGH�WKH�5HDO�WLPH�FORFN��7LPHU�&RXQWHU��DQG�'0$�&RQWUROOHU��$�OLVW�RI�3&�&RPSDWLEOH�UHJLVWHUV�LV�JLYHQ
LQ�7DEOH���

7DEOH����3&�FRPSDWLEOH�3HULSKHUDO�5HJLVWHUV

,�2�$GGUHVV
5DQJH

5����3&�FRPSDWLEOH�3HULSKHUDO

��K����)K '0$�&RQWUROOHU��
��K����K 0DVWHU�3,&
��K�����K 7LPHU�&RXQWHU
��K����K .H\ERDUG�&RQWUROOHU�'DWD�&RQWURO
��K����K 5HDO�WLPH�&ORFN�10,�0DVN�ELW
��K����)K '0$�3DJH�5HJLVWHUV
��K 3RUW$
$�K��$�K 6ODYH�3,&
&�K���')K '0$�&RQWUROOHU��
)�K &OHDU�0DWK�&RSURFHVVRU�EXV\
)�K 5HVHW�0DWK�&RSURFHVVRU

3&�&RPSDWLEOH�.H\ERDUG�GDWD�DQG�FRQWURO�UHJLVWHUV�DUH�SURYLGHG�DW�WKH�VWDQGDUG�DGGUHVVHV�����K�IRU�WKH
GDWD�UHJLVWHU�DQG����K�IRU�WKH�FRQWURO�UHJLVWHU��7KH�3RUW%��6SHDNHU��SRUW�LV�SURYLGHG�DW�DGGUHVV����K��DQG�WKH
&026�PHPRU\�LV�DFFHVVHG�LQ�DQ�LQGH[�GDWD�IDVKLRQ�DOVR�ZLWK�LQGH[�DQG�GDWD�UHJLVWHUV�DW����K�DQG����K
UHVSHFWLYHO\�



5����%,26�$GDSWDWLRQ�*XLGH

5DGL6\V�&RUSRUDWLRQ 3DJH��� 3ULQWHG����������
9HUVLRQ����

2.5. BIOS Pin Configuration
,Q�DGGLWLRQ�WR�WKH�0$>����@�VLJQDOV�WKDW�DUH�ODWFKHG�E\�WKH�5����DW�SRZHU�XS��WKHUH�DUH�SLQ�FRQILJXUDWLRQV�RQ
WKH�5����WKDW�FDQ�EH�FRQILJXUHG�E\�VRIWZDUH��7KHVH�SLQ�FRQILJXUDWLRQV�IDOO�LQWR�WKUHH�PDMRU�FDWHJRULHV��WKH
,QWHUUXSW�5HTXHVW�VLJQDOV��,54V���'0$�3LQV��DQG�,QWHUQDO�6HULDO�3RUW�3LQV��7KH�GLIIHUHQW�SLQ�FRQILJXUDWLRQV
DQG�WKHLU�UHTXLUHG�ILUPZDUH�FKLSVHW�PDQLSXODWLRQ�DUH�GHVFULEHG�EHORZ�

������ ,54�5RXWLQJ
)RXUWHHQ�LQWHUUXSWV�DUH�DYDLODEOH�H[WHUQDO�WR�WKH�5�����7KUHH�VHOHFWLYHO\�URXWDEOH�,54�LQSXWV�DUH
VKRZQ�EHORZ�LQ�7DEOH����7KHVH�LQWHUUXSWV�PD\�EH�RSWLRQDOO\�URXWHG�IURP�H[WHUQDO�SHULSKHUDOV�E\
PRGLI\LQJ�WKH�UHJLVWHUV�QRWHG�LQ�WKH�WDEOH�

7DEOH����6HOHFWLYHO\�5RXWDEOH�,54V

,54 ,54�6RXUFH ,54�5RXWLQJ�5HJLVWHU 5HJLVWHU
,QGH[

5HJLVWHU
%LWILHOG

,54� ,QWHUQDO�.H\ERDUG
&RQWUROOHU

0LVFHOODQHRXV�3LQ
&RQILJXUDWLRQ�5HJLVWHU

�$K >�@

,54� ,QWHUQDO�5HDO�WLPH�&ORFN 0LVFHOODQHRXV�3LQ
&RQILJXUDWLRQ�5HJLVWHU

�$K >�@

,54�� ,QWHUQDO�:DWFKGRJ�7LPHU :DWFKGRJ�&RQWURO�5HJLVWHU ��K >�@

$OVR�QRWH�WKDW�WKH�WZR�LQWHUUXSWV�DVVRFLDWHG�ZLWK�WKH�RQ�ERDUG�&20�3RUWV�RI�WKH�5����FDQ�EH
LQWHUQDOO\�WUL�VWDWHG�DQG�WKXV�PDGH�VKDUHDEOH�WR�H[WHUQDO�GHYLFHV��7KLV�LV�DFFRPSOLVKHG�WKURXJK�WKH
XVH�RI�WKH�(QDEOH�,54�ELW�LQ�WKH�0RGHP�&RQWURO�5HJLVWHU�RI�WKH�������8$57�LPSOHPHQWDWLRQ��7KH
(QDEOH�,54�ELW�LV�ELW�>�@�ZLWKLQ�WKH�0&5��DQG�WKH�LQWHUUXSWV�ZLOO�EH�PDGH�VKDUHDEOH�LI�WKLV�ELW�LV
FOHDU��7KH�ORFDWLRQ�RI�WKH�0&5�UHJLVWHU�IRU�HDFK�5����,QWHUQDO�&20�SRUW�LV�QRWHG�LQ�7DEOH���

7DEOH����,QWHUQDO�&20�3RUW�,54�&RQWURO

5����2Q�ERDUG
&20�3RUW

,54 0RGHP�&RQWURO
5HJLVWHU�$GGUHVV

&20�$ ,54� �)&K
&20�% ,54� �)&K

������ '0$�3LQ�%LQGLQJ
7KH�'0$�3LQ�5HJLVWHU�FDQ�EH�XWLOL]HG�WR�ELQG�WKH�'$&.$�'54$�DQG�'$&.%�'54%�H[WHUQDO
SLQV�WR�D�ORJLFDO�'0$�FKDQQHO�ZLWKLQ�WKH�5����LI�WKH�0$>�@�&RQILJXUDWLRQ�3LQ�LV�VHW�WR�D�ORJLF���RQ
SRZHU�XS��,Q�WKLV�FDVH��WKH�WKUHH�ELW�YDOXH�ZULWWHQ�WR�WKH�'0$�3LQ�5HJLVWHU>���@�DQG�'0$�3LQ
5HJLVWHU>���@�FRUUHVSRQGV�WR�WKH�QXPEHU�RI�WKH�'0$�FKDQQHO�ERXQG�LQWHUQDOO\�E\�WKH�5����WR�WKH
'$&.%�'54%�DQG�'$&.$�'54$�VLJQDOV�UHVSHFWLYHO\�

������ ,QWHUQDO�6HULDO�3RUW�3LQ�&RQILJXUDWLRQ
6HYHUDO�RSWLRQV�DUH�DYDLODEOH�ZLWK�UHJDUG�WR�ZKLFK�VHULDO�SRUW�VLJQDOV�DUH�PDGH�DYDLODEOH�H[WHUQDOO\
RQ�WKH�SLQV�RI�WKH�5�����7KH�0$>�@�&RQILJXUDWLRQ�SLQ�LV�ODWFKHG�DW�SRZHU�XS�E\�WKH�5�����DQG�WKH
YDOXH�RI�WKH�VLJQDO�RQ�WKLV�SLQ�LV�DVVLJQHG�WR�ERWK�ELWV�RI�WKH�3LQ�(QFRGLQJ�ILHOG�>���@�LQ�WKH�&20
&RQWURO�5HJLVWHU��7KH�YDOXHV�RI�WKH�3LQ�(QFRGLQJ�ILHOG�DQG�FRUUHVSRQGLQJ�VHULDO�SRUW
FRQILJXUDWLRQV�DUH�JLYHQ�LQ�7DEOH���

&20�$�8$57�5HJLVWHUV�DSSHDU�LQ�WKH�,�2�$GGUHVV�VSDFH�DW��)�K��))K��DQG�&20�%�8$57
5HJLVWHUV�DSSHDU�LQ�WKH�,�2�$GGUHVV�VSDFH�DW��)�K��))K�
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5DGL6\V�&RUSRUDWLRQ 3DJH��� 3ULQWHG����������
9HUVLRQ����

7DEOH����6HULDO�3RUW�3LQ�&RQILJXUDWLRQV

&20
&RQWURO
5HJLVWHU
3,1(1&
)LHOG

0$>�@
3LQ

9DOXH

6HULDO�3RUW�$�&RQILJXUDWLRQ 6HULDO�3RUW�%�&RQILJXUDWLRQ

��E �E )XOO���VLJQDO�&RQILJXUDWLRQ��5['�
7['��&76��576��'65��'75��'&'��5,

'LVDEOHG

��E ��� ��VLJQDO�&RQILJXUDWLRQ��5['��7['�
&76��576

��VLJQDO�&RQILJXUDWLRQ��5['��7['�
&76��576

��E ��� ��VLJQDO�&RQILJXUDWLRQ��5['��7['�
&76��576��'65��'75

,U'$�&RQILJXUDWLRQ��,U�5['��,U�7['

��E �E ��VLJQDO�&RQILJXUDWLRQ��5['��7['�
&76��576��'65��'75

��VLJQDO�&RQILJXUDWLRQ��7['��5['

����&RQILJXUDWLRQ�PXVW�EH�VHW�E\�ILUPZDUH����QRW�D�VWUDSSDEOH�RSWLRQ�XWLOL]LQJ�3RZHU�XS�&RQILJXUDWLRQ�SLQV

2.6. Internal Register Configuration
7KH�5����,QWHUQDO�5HJLVWHU�VHW�SURYLGHV�FRQWURO�IRU�FRUH�V\VWHP�VXSSRUW�IXQFWLRQV��VXFK�DV�%,26�520
'HFRGH�DQG�&RQWURO��6KDGRZLQJ�2SHUDWLRQ��600��6\VWHP�0DQDJHPHQW�0RGH��IXQFWLRQ�FRQWURO��&KLS
6HOHFW�8QLW�FRQWURO��&ORFN�5HVHW�&RQWURO��DQG�'5$0�&RQILJXUDWLRQ�

7KH�5����,QWHUQDO�UHJLVWHUV�DUH�DFFHVVHG�LQ�DQ�LQGH[�GDWD�IDVKLRQ�WKURXJK�DQ�LQGH[�DQG�GDWD�UHJLVWHU�DW
DGGUHVVHV����K�DQG����K�UHVSHFWLYHO\��7KH�UHJLVWHU�VHW�LV�GHVFULEHG�EHORZ�LQ�WHUPV�RI�WKH�GLIIHUHQW�IXQFWLRQDO
XQLWV�RI�WKH�5����WKDW�WKH�,QWHUQDO�UHJLVWHUV�FRQILJXUH�

������ ,'�5HJLVWHU
7KH�8SSHU����ELWV�RI�WKH�,'�5HJLVWHU��5����,QWHUQDO�5HJLVWHUV��,QGH[���K��DUH�VHW�WR����K�RQ�SRZHU
XS��7KH�ORZHU�RUGHU�QLEEOH�FDQ�EH�XWLOL]HG�E\�WKH�%,26�WR�LQGLFDWH�UHYLVLRQ�LQIRUPDWLRQ��7KHVH�ELWV
DUH�UHVHW�WR�0h�XSRQ�SRZHU�XS�

������ 3RZHUXS�2SWLRQV
2Q�SRZHU�XS��WKH�WZHOYH�OHDVW�VLJQLILFDQW�DGGUHVV�OLQHV��0$>����@�DUH�VDPSOHG�E\�WKH�5����WR
GHWHUPLQH�V\VWHP�FRQILJXUDWLRQ�RSWLRQV��7KH�3RZHU�XS�2SWLRQV�5HJLVWHU�LV�D�UHDG�RQO\�UHJLVWHU
�5����,QWHUQDO�5HJLVWHUV��,QGH[���K��WKDW�SURYLGHV�DFFHVV�WR�WKH�SRZHU�XS�FRQILJXUDWLRQ�ELWV��7KLV
UHJLVWHU�VKRXOG�QRW�EH�LQLWLDOL]HG�RU�ZULWWHQ�WR�E\�WKH�%,26��0$>��@�DQG�0$>��@�DUH�UHVHUYHG�IRU
ILUPZDUH�XVDJH��DQG�FDQ�EH�XWLOL]HG�E\�WKH�KDUGZDUH�GHVLJQHU�WR�FRPPXQLFDWH�LQIRUPDWLRQ�WR�WKH
%,26�RU�%RRW�EORFN�OHYHO�FRGH��VXFK�DV�WR�EHJLQ�D�)ODVK�%,26�UHFRYHU\�SURFHVV��RU�WR�FOHDU�&026
PHPRU\��%\�FRQYHQWLRQ��5DGL6\V�5����EDVHG�V\VWHPV�XWLOL]H�0$>��@�WR�VLJQDO�D�IRUFHG�XSGDWH�RI
WKH�)ODVK�%RRW�'HYLFH��DQG�0$>��@�WR�LQLWLDWH�D�0DQXIDFWXULQJ�GLDJQRVWLFV�ORRS�

������ %,26�&RQWURO�5HJLVWHU
7KLV�UHJLVWHU��5����,QWHUQDO�5HJLVWHUV��,QGH[���K��LV�XVHG�WR�FRQWURO�DFFHVV�WR�WKH�)ODVK�%RRW�'HYLFH�
,W�LV�XVHG�WR�VSHFLI\�ZKHQ�WKH�&(B%,26�FKLS�VHOHFW�LV�DVVHUWHG�DQG�WKXV�ZKDW�UHJLRQV�RI�WKH�)%'�DUH
PDGH�DFFHVVLEOH�WR�,6$�PHPRU\�RU�RQ�WKH�SURFHVVRUªV�ORFDO�EXV��,W�VKRXOG�EH�QRWHG�WKDW�WKH�DFFHVV
RSWLRQV�VSHFLILHG�LQ�WKH�%,26�&RQWURO�5HJLVWHU�GR�QRW�DIIHFW�WKH�DFFHVVLELOLW\�RI�WKH�)%'�DOLDV�DW�WKH
WRS�RI�WKH�SURFHVVRUV�DGGUHVV�VSDFH�

$OVR�VSHFLILHG�DUH�WKH�QXPEHU�RI�ZDLW�VWDWHV�LQVHUWHG�LQWR�D�)%'�UHDG�DFFHVV��$GYDQFHG�ZULWH�
HQDEOH�FDSDELOLW\�IRU�XVH�ZLWK�ERRW�EORFN�)ODVK�LV�DOVR�LQFOXGHG�

7KH�ODVW�ELW�RI�WKH�%,26�&RQWURO�5HJLVWHU�VSHFLILHV�ZKHWKHU�,6$%XV�DFFHVVHV�WR�WKH�)ODVK�%RRW
'HYLFH�VKRXOG�EH�SHUIRUPHG�ZLWK�QR�ZDLW�VWDWHV�
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9HUVLRQ����

������ 6KDGRZ�&RQWURO�5HJLVWHUV
7KH�6KDGRZ�&RQWURO�5HJLVWHUV��5����,QWHUQDO�5HJLVWHUV��,QGH[���K���K��DUH�WZR�UHJLVWHUV�WKDW
FRQWURO�DFFHVV�WR�ERWK�WKH�,6$�0HPRU\�6SDFH�DQG�WKH�8SSHU�0HPRU\�%ORFNV�DERYH�$B����K�LQ
'5$0��7KLV�DOORZV�WKH�%,26�WR�FRS\�FRGH�IURP�GHYLFHV�UHVLGLQJ�LQ�,6$�DGGUHVV�VSDFH��VXFK�DV�D
)ODVK�%RRW�'HYLFH�RU�2SWLRQ�520�DQG�VWRUH�WKH�FRGH�LQ�'5$0��)RXU�W\SHV�RI�DFFHVV�DUH�DYDLODEOH�
DQG�WKXV�HDFK�UHJLRQ�UHTXLUHV�D�WZR�ELW�HQFRGLQJ��7KH�IRXU�W\SHV�RI�DFFHVV�DUH�GHWDLOHG�LQ�WKH�WDEOH
EHORZ�

7DEOH����6KDGRZ�5HJLVWHU�(QFRGLQJ

5���
6KDGRZ
5HJLVWHU
(QFRGLQJ

2SHUDWLRQDO�&KDUDFWHULVWLFV

�� 5HDG�,6$�%XV
:ULWH�,6$�%XV

�� 5HDG�,6$�%XV
:ULWH�'5$0

�� 5HDG�RQO\�'5$0
:ULWH�JHQHUDWHV�QR�,6$%XV�RU�'5$0�F\FOHV

�� 5HDG�'5$0
:ULWH�'5$0

5HJLRQV�LQ�WKH�PHPRU\�VSDFH�DERYH��0%��$B����K���)B))))K��YDU\�LQ�WKH�GHJUHH�RI�JUDQXODULW\
WKDW�LV�DYDLODEOH�WR�VSHFLI\�DFFHVV�RSWLRQV�IRU�WKDW�UHJLRQ��7KH�UHJLRQV�RI�WKH�DGGUHVV�VSDFH
EHJLQQLQJ�ZLWK�$B�����DQG�%B�����KDYH�WKH�OHDVW�JUDQXODULW\�EHFDXVH�WKH\�DUH�QRUPDOO\
H[FOXVLYHO\�XWLOL]HG�IRU�HLWKHU�9*$�PHPRU\�RU�605$0��7KH�ODVW���.�EHORZ��0%��RU�WKH�UHJLRQ
EHJLQQLQJ�DW�)B����K�LV�GLYLGHG�LQWR�WZR�UHJLRQV��DQG�KDV�WKH�VHFRQG�KLJKHVW�GHJUHH�RI
JUDQXODULW\��7KH�UHJLRQV�RI�PHPRU\�EHJLQQLQJ�DW�&B����K��'B����K��DQG�(B����K�KDYH�WKH�KLJKHVW
GHJUHH�RI�JUDQXODULW\�EHFDXVH�2SWLRQ�520V��ZKLFK�FDQ�EH����.E\WHV�LQ�VL]H�RU�VPDOOHU��DUH
W\SLFDOO\�ORFDWHG�KHUH�

$�VXPPDU\�RI�WKH�JUDQXODULW\�RI�PHPRU\�UHJLRQV�WKDW�DUH�FRQWUROOHG�E\�WKH�6KDGRZ�&RQWURO
UHJLVWHUV�LV�SUHVHQWHG�LQ�7DEOH���EHORZ�

7DEOH����6KDGRZ�5HJLRQ�*UDQXODULW\

6KDGRZ�'5$0
5HJLRQ�6WDUW
$GGUHVV

6KDGRZ
&RQWURO
5HJLVWHU

*UDQXODULW\
�.E\WHV�

6KDGRZDEOH
5HJLRQV

&RPPHQWV

$B����K �� �
%B����K �� �
&B����K �� � 7\SLFDOO\�XVHG�IRU�9LGHR�%,26
'B����K �� � 7\SLFDOO\�XVHG�IRU�2SWLRQ�520V�RU

3&0&,$�5HDO�PRGH�:LQGRZ
(B����K �� � $OWHUQDWH�9LGHR�%,26

6\VWHP�%,26
)B����K �� � 6\VWHP�%,26

7KH�SRZHU�RQ�GHIDXOW�IRU�DOO�UHJLRQV�LV�VKDGHG�LQ�WKH�WDEOH�DERYH��5HDG�,6$�%XV���:ULWH�,6$�%XV�
ZKLFK�DOORZV�DFFHVV�WR�WKH�)%'�XSRQ�SRZHU�RQ�

������ 3DULW\�$GGUHVV�5HJLVWHUV
7KH�3DULW\�$GGUHVV�UHJLVWHUV��5����,QWHUQDO�5HJLVWHUV��,QGH[���K���K��DUH�WZR�UHDG�RQO\�UHJLVWHUV
ZKLFK�DUH�XSGDWHG�ZKHQ�D�SDULW\�HUURU�RFFXUV��DQG�ELW����RI�WKH�'5$0�&RQWURO�5HJLVWHU��6DYH
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3DULW\�$GGUHVV��LV�VHW��7KH�LQIRUPDWLRQ�WKDW�LV�SUHVHUYHG�E\�WKH�3DULW\�$GGUHVV�5HJLVWHUV�LV�JLYHQ�LQ
7DEOH����EHORZ�

7DEOH�����3DULW\�(UURU�6DYHG�'DWD

5���
3DULW\

$GGUHVV
5HJLVWHU

5���
5HJLVWHU
,QGH[

5HJLVWHU
%LWILHOG

3DULW\�(UURU�'DWD�'HVFULSWLRQ

+LJK ��K >�����@ %\WH�(QDEOH�VLJQDOV�%(����%(��IURP�����SURFHVVRU
+LJK ��K >��@ 60,$&7�VLJQDO�IURP�WKH�5���
+LJK ��K >����@ $GGUHVV�ELWV�$���WKURXJK�$��
/RZ ��K >����@ $GGUHVV�ELWV�$��WKURXJK�$��
/RZ ��K >�@ +/'$�VLJQDO�IURP�����SURFHVVRU

7KH�OHDVW�VLJQLILFDQW�ELW�RI�WKH�3DULW\�$GGUHVV�/RZ�UHJLVWHU��WKH�30�ELW��LV�VHW�RI�D�SDULW\�HUURU
RFFXUV��EXW�WKH�SDULW\�HUURU�DGGUHVV�LV�QRW�VWRUHG�LQWR�WKH�3DULW\�$GGUHVV�UHJLVWHUV�

,W�LV�UHFRPPHQGHG�WKDW�LI�D�SDULW\�HUURU�GRHV�RFFXU��WKDW�DQ�10,�LV�JHQHUDWHG�VR�WKH�63$�ELW�FDQ�EH
FOHDUHG�DQG�WKH�DGGUHVV�WKDW�JHQHUDWHG�WKH�ILUVW�SDULW\�HUURU�LV�SUHVHUYHG��7KLV�FDQ�EH�LPSOHPHQWHG
E\�KDYLQJ�D�SDULW\�HUURU�JHQHUDWH�D�QRQ�PDVNDEOH�LQWHUUXSW��10,��E\�VHWWLQJ�ELW����WKH�(110,�ELW�
LQ�WKH�0LVFHOODQHRXV�3LQ�&RQILJXUDWLRQ�UHJLVWHU��$Q�10,�KDQGOHU�FDQ�WKHQ�EH�ZULWWHQ�WR�FOHDU�WKH
63$�ELW��RU�SRVVLEO\�VDYH�WKH�DGGUHVV�WKDW�JHQHUDWHG�WKH�SDULW\�HUURU��7KH�VDYHG�SDULW\�GDWD�FDQ�EH
SURYLGHG�WR�WKH�XVHU�HLWKHU�E\�WKH�%,26�XVHU�LQWHUIDFH�RU�WKH�26�DV�GLDJQRVWLF�LQIRUPDWLRQ�RQ�WKH
QH[W�VXFFHVVIXO�ERRW�RI�WKH�V\VWHP�

,W�LV�DOVR�ZRUWK�QRWLQJ�WKDW�WKH�ERRWVWUDS�FRQILJXUDWLRQ�SLQV�0$��DQG�0$��PXVW�ERWK�EH�ORJLF���WR
HQDEOH�SDULW\�GHWHFWLRQ�ZLWKLQ�WKH�5����

������ 3LQ�&RQILJXUDWLRQ�5HJLVWHU
7KH�0LVFHOODQHRXV�3LQ�&RQILJXUDWLRQ�UHJLVWHU��5����,QWHUQDO�5HJLVWHUV��,QGH[��$K��ZDV�ILUVW
PHQWLRQHG�LQ�VHFWLRQ����ZKHQ�,54�URXWLQJ�ZDV�GLVFXVVHG��7KLV�LV�EHFDXVH�WKH�0LVFHOODQHRXV�3LQ
&RQILJXUDWLRQ�UHJLVWHU�FRQWDLQV�WZR�ELWV��ELW���DQG�ELW���WKDW�FRQWURO�ZKHWKHU�WKH�5���ªV�LQWHUQDO
.H\ERDUG�FRQWUROOHU�DQG�57&�UHVSHFWLYHO\�DUH�HQDEOHG�

%LW���RI�WKH�0LVFHOODQHRXV�3LQ�&RQILJXUDWLRQ�UHJLVWHU�GHDOV�ZLWK�3LQ�0XOWLSOH[LQJ��7KLV�ELW��ZKHQ
FOHDU��HQDEOHV�,6$�5HIUHVK�FDSDELOLW\�E\�ELQGLQJ�WKH�5����5()5(6+��VLJQDO�WR�DQ�H[WHUQDO�SLQ�
:KHQ�VHW��WKH�RXWSXW�RI�3URJUDPPDEOH�&KLS�6HOHFW����&6B865�����LV�ERXQG�WR�DQ�RXWSXW�SLQ��,I�WKH
&KLS�6HOHFW�IXQFWLRQ�LV�VHOHFWHG��WKHQ�WKH�,6$�5HIUHVK�(QDEOH��ELW�>�@�LQ�WKH�'5$0�7LPLQJ�5HJLVWHU�
PXVW�EH�FOHDUHG�

%LW���RI�WKH�0LVFHOODQHRXV�3LQ�&RQILJXUDWLRQ�UHJLVWHU�SURYLGHV�IRU�VLJQDOLQJ�RI�D�1RQ�0DVNDEOH
,QWHUUXSW��10,��RQ�D�SDULW\�HUURU��6HH�VHFWLRQ���IRU�PRUH�LQIRUPDWLRQ�RQ�SDULW\�H[FHSWLRQ�WUDSSLQJ�

/DVWO\��ELWV�>���@�RI�WKH�0LVFHOODQHRXV�3LQ�&RQILJXUDWLRQ�UHJLVWHU�UHSUHVHQW�WKH�FXUUHQW�(,'(�PRGH
RI�WKH�5���ªV�,QWHUQDO�(,'(�&RQWUROOHU��6HH�VHFWLRQ���IRU�PRUH�LQIRUPDWLRQ�RQ�(,'(�0RGH
&RQILJXUDWLRQ�DQG�WKH�5����

������ 6\VWHP�0DQDJHPHQW�0RGH�6XSSRUW�5HJLVWHUV
6\VWHP�0DQDJHPHQW�0RGH��600��6XSSRUW�5HJLVWHUV�RQ�WKH�5����FRQVLVW�RI�D�60,�7LPHU�&RQWURO
5HJLVWHU�DQG�D�60,�&RQWURO�6WDWXV�5HJLVWHU�

7KH�60,�7LPHU�&RQWURO�5HJLVWHU�FRQWUROV�D����ELW�WLPHU��6SHFLILFDOO\��WKH�OHDVW�VLJQLILFDQW����ELWV�RI
WKH�60,�7LPHU�&RQWURO�5HJLVWHU�DFW�DV�D�,GOH�7LPHU�ODWFK��:KHQ�ZULWWHQ�WR��WKH�,GOH�7LPHU�ODWFK
YDOXH�LV�VHW�DQG�ZULWWHQ�WKURXJK�WR�WKH����ELW�WLPHU�

7KH�60,�&RQWURO�6WDWXV�UHJLVWHU�JRYHUQV�PHDQV�RI�HQWU\�LQWR�6\VWHP�0DQDJHPHQW�0RGH�WKURXJK



5����%,26�$GDSWDWLRQ�*XLGH

5DGL6\V�&RUSRUDWLRQ 3DJH��� 3ULQWHG����������
9HUVLRQ����

WKH�6\VWHP�0DQDJHPHQW�,QWHUUXSW��DQG�DOVR�WKH�ORFDWLRQ�RI�605$0��ZKLFK�LV�WKH�VHSDUDWH�PHPRU\
VSDFH�WKDW�LV�XWLOL]HG�ZKHQ�WKH�SURFHVVRU�LV�LQ�6\VWHP�0DQDJHPHQW�0RGH��6RIWZDUH�WULJJHUDEOH
60,�JHQHUDWLRQ�LV�VXSSRUWHG�

7KLV�IXQFWLRQDOLW\�LV�XVHIXO�IRU�LPSOHPHQWLQJ�3RZHU�0DQDJHPHQW�IXQFWLRQDOLW\�ZKLFK�ZLOO�EH
GLVFXVVHG�LQ�JUHDWHU�GHSWK�LQ�6HFWLRQ���

������ 3URJUDPPDEOH�&KLS�6HOHFW�5HJLVWHUV
7KH�5����LQFOXGHV�IRXU�3URJUDPPDEOH�&KLS�6HOHFWV��3&6V���(DFK�3&6�KDV�D�FRUUHVSRQGLQJ
&RPSDUH�0DVN�UHJLVWHU��7KH�ORZHU�RUGHU����ELWV�RI�HDFK�&RPSDUH�0DVN�UHJLVWHU�DUH�FRPSDUHG
EDVHG�RQ�DQ�RSHUDWLRQDO�PRGH�VSHFLILHG�LQ�WKH�&RPSDUH�0DVN�UHJLVWHU�DV�ZHOO��,I�WKH�FRPSDULVRQ
LV�WUXH��EDVHG�RQ�WKH�FRQVWUDLQWV�VSHFLILHG�LQ�WKH�02'(�ILHOG�RI�WKH�UHJLVWHU��WKHQ�WKH�FRUUHVSRQGLQJ
FKLS�VHOHFW�ZLOO�EH�DVVHUWHG�

7KH�PRGHV�RI�DFFHVV�WKDW�DUH�VXSSRUWHG�DQG�VHOHFWHG�YLD�WKH�&KLS�6HOHFW�'HFRGH�0RGH�ELWV�LQ�HDFK
SURJUDPPDEOH�FKLS�VHOHFW�UHJLVWHU�DUH�GHVFULEHG�EHORZ�LQ�7DEOH����

7DEOH�����3URJUDPPDEOH�&KLS�6HOHFW�'HFRGH�0RGHV

0RGH 0RGH ,�2 0HPRU\ 'HVFULSWLRQ
� ���E &KLS�6HOHFW�'LVDEOHG
� ���E n %\WH�DGGUHVVDEOH�ORFDWLRQV
� ���E n :RUG�DGGUHVVDEOH�ORFDWLRQV
� ���E n :RUG�DGGUHVVDEOH�ORFDWLRQV�ZLWK�$>��@�KLJK�DQG�$>�����@�ORZ
� ���E n :RUG�DGGUHVVDEOH�ORFDWLRQV
� ���E n %\WH�DGGUHVVDEOH�ORFDWLRQV�XVLQJ�$>����@�RQO\
� ���E n 6DPH�DV�PRGH���DERYH��H[FHSW�DVVHUW�,2&6���
� ���E n 6DPH�DV�PRGH���DERYH��H[FHSW�DVVHUW�,2&6���

5HTXLUHG�%,26�OHYHO�VXSSRUW�LV�GHSHQGHQW�XSRQ�ZKHWKHU�,6$�%XV�GHYLFHV�RU�/RFDO�EXV�PHPRU\
GHYLFHV�DUH�SUHVHQW��DQG�LI�WKH�GHYLFHV�KDYH�RU�GR�QRW�KDYH�DQ�DGGUHVV�GHFRGLQJ�PHFKDQLVP��7KXV�
3&6�YDOXHV�ZLOO�REYLRXVO\�EH�YHU\�WLJKWO\�WLHG�WR�WKH�XQGHUO\LQJ�KDUGZDUH�LPSOHPHQWDWLRQ�

$V�D�JHQHUDO�H[DPSOH��WKH�FXUUHQW�5����5HIHUHQFH�'HVLJQ�XVHV�3&6��DQG�3&6��IRU�WKH�3ULPDU\�DQG
6HFRQGDU\�,'(�FKLS�VHOHFWV�UHVSHFWLYHO\��7KXV�WKH�YDOXHV�SXW�LQWR�WKH�3&6�����)�K��DQG�3&6�
���)�K��UHJLVWHUV�VSHFLI\�ZRUG�DGGUHVVDEOH�,�2�UDQJHV�FRUUHVSRQGLQJ�WR��)���)�K�DQG��)���)�K
UHVSHFWLYHO\�
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������ &ORFN�5HVHW�&RQWURO�5HJLVWHU
:KLOH�PRVW�UHJLVWHUV�DUH�QRW�LQKHUHQWO\�GHSHQGHQW�RQ�WKH�FRUH�EXV�VSHHG�RI�WKH�SURFHVVRU��WKH
&ORFN�5HVHW�UHJLVWHU�7KH�YDOXHV�IRU�5HJLVWHU����K�YDULHV�ZLWK�WKH�&/.��YDOXH�ZKLFK�LV�LQSXW�WR�WKH
5�����7KH�YDOXHV�RI�5HJLVWHU����K�ZKLFK�FRUUHVSRQG�WR�SDUWLFXODU�YDOXHV�RI�&/.��DUH�VKRZQ�EHORZ
LQ�7DEOH����

7DEOH�����&ORFN�5HVHW�&RQWURO�5HJLVWHU�&ORFN�'LYLVRU�9DOXHV

&ON�2VF
6SHHG
�0+]�

&',9
5���

&ON�2VF
'LYLGHU

�����
([WHUQDO
&ORFN
6SHHG
�0+]�

6',9
5���

,6$%XV
'LYLGHU

,6$
%XV

6SHHG
�0+]�

5HJLVWHU���
9DOXH

1RWHV

��� � �� � ����� ����K 'HIDXOW�5����3RZHU�
XS�6WDWH

��� � �� � ����� ����K
��� �� ����� � ����� ���)K ,6$%XV�FORFN�VORZHU

WKDQ���0+]
�� � �� � ����� ����K
�� � ������ � ����� ���(K
�� �� ����� � ����� ���)K ,6$%XV�FORFN�VORZHU

WKDQ���0+]

������� '5$0�&RQWURO�DQG�7LPLQJ�5HJLVWHUV
7KH�'5$0�5HIUHVK�&RQWUROOHU�RQ�WKH�5����LV�FRQWUROOHG�E\�WZR�UHJLVWHUV����WKH�'5$0�&RQWURO
5HJLVWHU�DQG�WKH�'5$0�7LPLQJ�5HJLVWHU��)XQGDPHQWDOO\��7KH�'5$0�&RQWURO�5HJLVWHU�VSHFLILHV�RQ
D�SHU�EDQN�EDVLV�WKH�VL]H�RI�WKH�'5$0�WKDW�LV�FRQWDLQHG�LQ�HLWKHU�RI�WKH�WZR�EDQNV�WKDW�WKH�5���
VXSSRUWV��7KH�'5$0�&RQWURO�5HJLVWHU�DOVR�FRQWDLQV�H[WUD�ELWV�IRU�SHUIRUPLQJ�DGGUHVV�UHPDSSLQJ
RI�WKH�'5$0��ZKLFK�LV�UHODWHG�WR�WKH�XVH�RI�'5$0�)ODVK�0HPRU\�

7KH�'5$0�7LPLQJ�5HJLVWHU�DOORZV�FRQILJXUDWLRQ�RI�PDQ\�'5$0�WLPLQJ�SDUDPHWHUV�LQFOXGLQJ
5$6�DQG�&$6�DVVHUWLRQ�ZLGWKV��5$6�WR�&$6�GHOD\��5$6�	�&$6�SUHFKDUJH�WLPH��DQG�DOVR�UHIUHVK
SDUDPHWHUV�RI�ERWK�'5$0�DQG�WKH�,6$�%XV��6HOHFWHG�SDUDPHWHUV�LQ�WKH�'5$0�7LPLQJ�&RQWURO�ZLOO
EH�SXW�XQGHU�&026�6HWXS�&RQWURO�WR�DOORZ�WKH�V\VWHP�XVHU�WR�FRQILJXUH�WKH�V\VWHP�WR�DFFHSW�D
ZLGH�UDQJH�RI�'5$0�FRPSRQHQWV�

7KH�'5$0�&RQWUROOHU�DOVR�IHDWXUHV�D�PHFKDQLVP�WKDW�DOORZV�WKH�%,26�WR�GHWHUPLQH�LI�)DVW�3DJH
0RGH��)30��RU�([WHQGHG�'DWD�2XW��('2��PHPRU\�LV�SUHVHQW�LQ�HLWKHU�RI�WKH�5���ªV�WZR�EDQNV�
7KLV�LV�DFFRPSOLVKHG�E\�WKH�XVH�RI�DQ�H[WHQGHG�,6$�%XV�UHDG�F\FOH�

,PSOHPHQWDWLRQ�GHWDLOV�IRU�WKH�XVH�RI�WKLV�IHDWXUH�WR�GLVWLQJXLVK�EHWZHHQ�)30�DQG�('2�'5$0�LV
JLYHQ�LQ�VHFWLRQ���

������� '0$�([WHQVLRQ�5HJLVWHU
6XSSRUWV�'0$�LQWR�V\VWHP�PHPRU\�DERYH�WKH����0%�,6$�DGGUHVV�OLPLW�E\�DOORZLQJ�WKH�ILUPZDUH
SURJUDPPHU�WR�VSHFLI\�$>�����@�DQG�$>��@��7KH�YDOXHV�WKDW�DUH�VHW�IRU�WKHVH�DGGUHVV�ELWV�LQ�WKH
'0$�([WHQVLRQ�5HJLVWHU�DUH�GULYHQ�RQWR�WKH�/RFDO�EXV�GXULQJ�D�'0$�RSHUDWLRQ��7KHVH�ELWV�DUH
FOHDUHG�RQ�UHVHW�



5����%,26�$GDSWDWLRQ�*XLGH

5DGL6\V�&RUSRUDWLRQ 3DJH��� 3ULQWHG����������
9HUVLRQ����

������� '0$�&RQILJXUDWLRQ�5HJLVWHUV
2WKHU�'0$�&RQILJXUDWLRQ�LV�DFFRPSOLVKHG�E\�UHDGLQJ�IURP�DQG�ZULWLQJ�WR�WKH�UHJLVWHUV�LQ�WKH
��&����PDFURFHOO�LQ�WKH�5�����3OHDVH�VHH�VHFWLRQ���IRU�PRUH�LQIRUPDWLRQ�RQ�FRQILJXULQJ�WKH���&����
7KH�'0$�VSHFLILF�FRQILJXUDWLRQ�SDUDPHWHUV�ZLOO�EH�GHVFULEHG�LQ�WKH�IROORZLQJ�VHFWLRQV�

��������� ��&����'0$�:DLW�6WDWHV
'0$�ZDLW�VWDWHV�FDQ�EH�SURJUDPPHG�VHSDUDWHO\�IRU�HLWKHU����RU����ELW�WUDQVIHUV��7KH���
DQG����ELW�WUDQVIHU�ZDLW�VWDWHV�DUH�SURJUDPPHG�LQ�ILHOGV�>���@�DQG�>���@�RI�WKH���&���
&RQILJXUDWLRQ�'DWD�5HJLVWHU�UHVSHFWLYHO\��7\SLFDO�%,26�LPSOHPHQWDWLRQV�VKRXOG�VHW�WKHVH
YDOXHV�WR�DQ�DSSURSULDWHO\�FRQVHUYDWLYH�YDOXH�IRU�WKH�V\VWHP�XQGHU�FRQVLGHUDWLRQ�DQG
DOORZ�XVHU�PRGLILFDWLRQ�WKURXJK�D�VHWXS�XWLOLW\�IRU�V\VWHP�WZHDNLQJ�

��������� '0$�6LJQDO�&RQILJXUDWLRQ

Please see section
���� ��&����3HULSKHUDO�&RQILJXUDWLRQ�IRU�D�GHWDLOHG�H[SODQDWLRQ�RI�WKH�VLJQDO
SDUDPHWHUV�ZLWK�UHJDUG�WR�WKH�'0$�FRQWUROOHU�WKDW�FDQ�EH�VSHFLILHG��7KH�'0$�&ORFN
VRXUFH�DQG�WKH�0(05��VLJQDO�DVVHUWLRQ�FKDUDFWHULVWLFV�PD\�EH�PDQLSXODWHG�

��������� 5����3LQ�&RQILJXUDWLRQ
&RQILJXULQJ�WKH�'0$�VLJQDO�JURXSV�PD\�EH�GRQH�LQ�ILUPZDUH�LI�WKH�5����LV�VWUDSSHG�IRU
WZR�FKDQQHO�'0$�VXSSRUW��<RX�PD\�UHFDOO�IURP�VHFWLRQ������� '0$�3LQ�%LQGLQJ��WKDW�WKH
5����KDV�WZR�VLJQDO�JURXSV��'$&.$�'54$�DQG�'$&.$�'54$��WKDW�FDQ�EH�VHOHFWLYHO\
ERXQG�WR�WZR�ORJLFDO�'0$�FKDQQHOV��7KLV�LV�GRQH�E\�VSHFLI\LQJ�WKH�'0$�FKDQQHO�QXPEHU
LQ�ELQDU\�IRUPDW�IRU�&KDQQHO�$��'0$�3LQ�5HJLVWHU>���@��RU�&KDQQHO�%��'0$�3LQ
5HJLVWHU>���@��

������� 2Q�ERDUG�6HULDO�3RUW�&RQILJXUDWLRQ�5HJLVWHUV
7KH�5����LQFOXGHV�WZR�������&RPSDWLEOH�8$57V��7KHVH�8$57V�FDQ�EH�FRQILJXUHG�DW�WKH�%,26
OHYHO�IRU�VHYHUDO�GLIIHUHQW�SLQRXW�FRQILJXUDWLRQV��7KH�GLIIHUHQW�FRQILJXUDWLRQV�DQG�WKH�SURFHGXUH�IRU
SURJUDPPLQJ�WKH�5����IRU�HDFK�LV�GHVFULEHG�LQ�VHFWLRQ������� ,QWHUQDO�6HULDO�3RUW�3LQ
&RQILJXUDWLRQ��(DFK�8$57�LV�KDUGZLUHG�LQ�WKH�FKLSVHW�WR�UHVSRQG�DW�WKH�VWDQGDUG�'26�&20��DQG
&20��DGGUHVVHV��ZKLFK�DUH��)�K�DQG��)�K�UHVSHFWLYHO\�

7KH�5����JLYHV�WKH�V\VWHP�GHVLJQHU�RU�ILUPZDUH�HQJLQHHU�WKH�FKRLFH�RI�JHQHUDWLQJ�WKH�VHULDO�SRUW
FORFN�LQWHUQDOO\�RU�WDNLQJ�WKH�FORFN�IURP�DQ�H[WHUQDO�LQSXW��7KH�LQWHUQDO�FORFN�LV�XVHG�WR�GHULYH�WKH
FORFN�WKDW�WKH�8$57V�XVH�ZKHQHYHU�&20�&RQWURO�5HJLVWHU>�@�RU�WKH�0$>�@�3RZHU�RQ
&RQILJXUDWLRQ�ELW�LV�FOHDU��,I�WKLV�LV�WKH�FDVH��DQG�WKH�%,26�GHYHORSHU�ZLVKHV�WR�VXSSRUW�&38V�WKDW
UXQ�DW�GLIIHUHQW�FORFN�UDWHV��WKH�&20�&RQWURO�5HJLVWHU��5����,QWHUQDO�5HJLVWHUV��,QGH[���K��QHHGV�WR
EH�VHWXS�DSSURSULDWHO\�IRU�WKH�FRUUHVSRQGLQJ�&/.�26&�WKDW�LV�EHLQJ�IHG�LQWR�WKH�5����

6SHFLILFDOO\��WKH�&20&/.�'LYLVRU�9DOXH�LQ�WKH�ELWILHOG�>���@�PXVW�EH�VHW�FRUUHFWO\��7DEOH����EHORZ
HQXPHUDWHV�WKH�WZR�PRVW�FRPPRQ�SURFHVVRU�ORFDO�EXV�FORFN�UDWHV�DW�ZKLFK�WKH�����SURFHVVRU�LV�UXQ�
���0+]�DQG����0+]�

7DEOH�����&20�&RQWURO�5HJLVWHU�&/.�26&�'LYLVRU�9DOXHV

&/.�26&
6SHHG
�0+]�

�����
([WHUQDO
&ORFN
6SHHG
�0+]�

&20
&ON

&ORFN
'LYLGHU

&20
&ON

6SHHG
�0+]�

&20
&RQWURO
5HJLVWHU
9DOXH

1RWHV

��� �� �� ����� ���%K
�� �� �� ����� ����K
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2.7. 82C206 Peripheral Configuration
7KH���&����0DFURFHOO�ZLWKLQ�WKH�5����KDV�RQH�FRQILJXUDWLRQ�UHJLVWHU��7KLV�UHJLVWHU�LV�DFFHVVHG�LQ�DQ
LQGH[�GDWD�IDVKLRQ�ZLWK�WKH���ELW�,QGH[�DQG�'DWD�UHJLVWHUV�UHVLGLQJ�DW���K�DQG���K�UHVSHFWLYHO\�LQ�WKH
DGGUHVV�VSDFH��7KH�VLQJOH�FRQILJXUDWLRQ�UHJLVWHU�LV�DFFHVVHG�E\�ZULWLQJ���K�WR�WKH�LQGH[�UHJLVWHU�WKHQ�ZULWLQJ
WKH�FRQILJXUDWLRQ�GDWD�WR�WKH�GDWD�UHJLVWHU��$Q\�ZULWH�WR�WKH���&����'DWD�UHJLVWHU�FOHDU�WKH�,QGH[�UHJLVWHU�
$Q\�VXEVHTXHQW�ZULWHV�RI�FRQILJXUDWLRQ�GDWD�PXVW�ILUVW�EH�SUHFHHGHG�ZLWK�D�ZULWH�RI���K�WR�WKH�,QGH[
UHJLVWHU�

������ 0(05�7LPLQJ
:KHQ�WKH���&����&RQILJXUDWLRQ�'DWD�5HJLVWHU>�@�LV�VHW��WKH�0(05��VLJQDO�ZLOO�RFFXU�RQH�'0$
FORFN�HDUOLHU�WKDQ�WKH�VWDQGDUG�,6$�WLPLQJ��7KH�QRUPDO�0(05��OHDGLQJ�HGJH�LV�GHOD\HG�E\�RQH
'0$�FORFN��DQG�WKLV�ZLOO�RFFXU�LI���&����&RQILJXUDWLRQ�'DWD�5HJLVWHU>�@�LV�FOHDU�

������ '0$&/.�6RXUFH
,I���&����&RQILJXUDWLRQ�'DWD�5HJLVWHU>�@�LV�FOHDU��'0$&/.�LV�GHULYHG�E\�GLYLGLQJ�6<6&/.�E\����,I
VHW��WKH�XQGLYLGHG�6<6&/.�ZLOO�EH�VRXUFHG�WR�WKH�LQWHUQDO�'0$�&RQWUROOHU�

������ :DLW�6WDWH�&RQILJXUDWLRQ
7KH���&����DOORZV�WKH�ZDLW�VWDWHV�IRU�ERWK����DQG����ELW�'0$�WUDQVIHUV�DV�ZHOO�DV�,2�RSHUDWLRQV�WR
WKH���&����IXQFWLRQDO�XQLWV�WR�EH�DVVLJQHG�E\�VRIWZDUH��7KH�HQFRGLQJ�WKDW�LV�XVHG�WR�H[SUHVV�WKH
QXPEHU�RI�ZDLW�VWDWHV�LV�JLYHQ�LQ�7DEOH����

7DEOH�������&����:DLW�6WDWH�(QFRGLQJ

:DLW�6WDWH
)LHOG
9DOXH

1XPEHU�RI�ZDLW�VWDWHV�LQVHUWHG�E\
��&����LQWR�'0$�RU�,2�&\FOHV

��E 2QH�:DLW�6WDWH
��E 7ZR�:DLW�6WDWHV
��E 7KUHH�:DLW�6WDWHV
��E )RXU�:DLW�6WDWHV

'0$�ZDLW�VWDWHV�FDQ�EH�SURJUDPPHG�VHSDUDWHO\�IRU�HLWKHU����RU����ELW�WUDQVIHUV��7KH����DQG����ELW
WUDQVIHU�ZDLW�VWDWHV�DUH�SURJUDPPHG�LQ�ILHOGV�>���@�DQG�>���@�RI�WKH���&����&RQILJXUDWLRQ�'DWD
5HJLVWHU�UHVSHFWLYHO\��7\SLFDO�%,26�LPSOHPHQWDWLRQV�VKRXOG�VHW�WKHVH�YDOXHV�WR�DQ�DSSURSULDWHO\
FRQVHUYDWLYH�YDOXH�IRU�WKH�V\VWHP�XQGHU�FRQVLGHUDWLRQ�DQG�DOORZ�XVHU�PRGLILFDWLRQ�WKURXJK�D
VHWXS�XWLOLW\�IRU�V\VWHP�WZHDNLQJ�

3. R400 Core Logic Support Implementation Details

3.1. Register Initialization
)RU�WKH�SXUSRVHV�RI�LOOXVWUDWLRQ��YDOXHV�IURP�DQ�DFWXDO�5����%,26�LPSOHPHQWDWLRQ�KDYH�EHHQ�XWLOL]HG�WR
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LOOXVWUDWH�WKH�LQLWLDOL]DWLRQ�RI�ERWK�WKH�5����,QWHUQDO�DQG���&����UHJLVWHUV�LQ�WKLV�FKDSWHU��,Q�JHQHUDO��WKH
PRVW�FRQVHUYDWLYH�YDOXHV�KDYH�EHHQ�SURYLGHG��,W�LV�OHIW�DV�D�GHFLVLRQ�WR�WKH�%,26�SURJUDPPHU�ZKHWKHU�D
XVHU�DFFHVVLEOH�VHWXS�PHFKDQLVP�LV�XWLOL]HG�WR�§WXQH¨�WKH�V\VWHP�ZLWK�OHVV�FRQVHUYDWLYH�YDOXHV�ZKHUH�WLPLQJ
LV�FRQFHUQHG��&DXWLRQ�PXVW�EH�H[HUFLVHG�ZKHQ�GHDOLQJ�ZLWK�YDOXHV�WKDW�FDQ�UHQGHU�D�V\VWHP�XQDEOH�WR�ERRW�
VXFK�DV�FKRRVLQJ�IDVWHU�'5$0�WLPLQJ�WKDQ�WKH�V\VWHP�'5$0�FDQ�VXSSRUW��:H�EHJLQ�ZLWK�LQLWLDOL]LQJ�WKH
��&����0HJDFHOO�

������ ��&����5HJLVWHU�,QLWLDOL]DWLRQ
$V�PHQWLRQHG�LQ�VHFWLRQ����WKH���&����PDFURFHOO�KDV�RQO\�RQH�UHJLVWHU�DW�LQGH[���K��7KH�PRVW
FRQVHUYDWLYH�LQLWLDO�YDOXH�IRU�WKLV�UHJLVWHU�LV��)&K��7KLV�UHJLVWHU�LV�DFFHVVHG�E\�ILUVW�ZULWLQJ���K�WR
WKH���&����,QGH[�5HJLVWHU����K���IROORZHG�LPPHGLDWHO\�ZLWK�D�ZULWH�RI�WKH�GDWD�WR�WKH���&����'DWD
5HJLVWHU����K���1RWH�WKDW�HDFK�ZULWH�WR�WKH�'DWD�5HJLVWHU�UHVHWV�WKH�,QGH[�5HJLVWHU�WR���K��DQG�WKXV�LW
PXVW�EH�ZULWWHQ�ZLWK�D���K�IRU�VXEVHTXHQW�'DWD�ZULWHV�WR�KDYH�DQ\�HIIHFW�

7KH�PRVW�FRQVHUYDWLYH�ZDLW�VWDWH�YDOXHV����ZDLW�VWDWHV��IRU�ERWK�'0$�DQG�,6$�EXV�WUDQVDFWLRQV�WR
WKH���&����SHULSKHUDOV�ZHUH�XVHG�LQ�WKLV�H[DPSOH��7KHVH�YDOXHV�VKRXOG�EH�FKDQJHG�RU�RSWLPL]HG
EDVHG�RQ�\RXU�SDUWLFXODU�KDUGZDUH�FRQILJXUDWLRQ��)RU�]HUR�ZDLW�VWDWH�RSHUDWLRQ��WKH�5HJLVWHU�9DOXH
ZRXOG�EH���K�

7DEOH�������&����5HJLVWHU�,QLWLDOL]DWLRQ

5������&����5HJLVWHU�1DPH�)XQFWLRQ 5HJLVWHU
,QGH[

3RZHU�
2Q

5HVHW
9DOXH

5HJLVWHU
9DOXH

5HJLVWHU
0DVN

5HDG
0RGLI\
:ULWH

1RWHV

��&����&RQILJXUDWLRQ�'DWD �� ��� )& )) :
����3RZHU�RQ�5HVHW�YDOXH�RI�WKLV�UHJLVWHU�LV�QRW�GHILQHG

������ 5����,QWHUQDO�5HJLVWHU�,QLWLDOL]DWLRQ
1RWHG�EHORZ��LQ�7DEOH�����DUH�VDPSOH�YDOXHV�IURP�WKH�%,26�LPSOHPHQWDWLRQ�IRU�WKH�5����5HIHUHQFH
'HVLJQ��1RWH�WKDW�WKH�LQLWLDOL]DWLRQ�EHORZ�DVVXPHV�WKDW�WKH�GHVLJQ�XWLOL]HV�&KLS�6HOHFWV���DQG���IRU
WKH�3ULPDU\�DQG�6HFRQGDU\�,'(�UHVSHFWLYHO\��$OVR�QRWH�WKDW�WKH�SRZHU�XS�GHIDXOW�YDOXH�RI�WKH
%,26�&RQWURO�5HJLVWHU�LQGLFDWHV�WKDW�WKH�9LGHR�%,26�UHVLGHV�LQ�WKH�)ODVK�%RRW�'HYLFH��DQG�WKXV
&(B%,26��PXVW�EH�DFWLYDWHG�IRU�DFFHVVHV�ZLWKLQ�WKH�UDQJH�RI�&B����K�WR�&B�)))K�

7DEOH�����,QWHUQDO�5HJLVWHU�,QLWLDOL]DWLRQ

5����,QWHUQDO�5HJLVWHU
1DPH�)XQFWLRQ

,QGH[ 3RZHU�
2Q�5HVHW
9DOXH

5HJLVWHU
9DOXH

5HJLVWHU
0DVN

5HDG
0RGLI\
:ULWH

1RWHV

&RUH�/RJLF�5HYLVLRQ���%,26�5HYLVLRQ �� ���� ���� ���)
3RZHUXS�2SWLRQV�5HJLVWHU �� ��� ���� 1RW�PRGLILHG
%,26�&RQWURO�5HJLVWHU �� ��)� ���� 1RW�PRGLILHG
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6KDGRZ���5HJLVWHU �� ���� ���� )))) :
6KDGRZ���5HJLVWHU �� ���� ���� )))) :
3DULW\�$GGUHVV�+LJK�5HJLVWHU �� ��� ���� 1RW�PRGLILHG
3DULW\�$GGUHVV�/RZ�5HJLVWHU �� ��� ���� 1RW�PRGLILHG
0LVF�3LQ�&RQILJXUDWLRQ�5HJLVWHU �$ ���� ���� ���) 50:
60,�7LPHU�&RQWURO�5HJLVWHU �% ���� ���� �))) 50:
60,�&RQWURO���6WDWXV�5HJLVWHU �& ���� ���� �))) 50:
&KLS�6HOHFW���&RPSDUH�0DVN�5HJLVWHU �' ���� ���� )))) :
&KLS�6HOHFW���&RPSDUH�0DVN�5HJLVWHU �( ���� ���� )))) :
&KLS�6HOHFW���&RPSDUH�0DVN�5HJLVWHU �) ���� ��)� )))) : 3ULPDU\�,'(

,2�$GGU���)���)�
&KLS�6HOHFW���&RPSDUH�0DVN�5HJLVWHU �� ���� ��)� )))) : 6HFRQGDU\�,'(

,2�$GGU���)���)�
&ORFN�5HVHW�&RQWURO�5HJLVWHU �� ���� ��� ���) 50:
'5$0�&RQWURO�5HJLVWHU �� ���� ���� �))) 50:
'5$0�7LPLQJ�5HJLVWHU �� �')) �')) �))) 50:
:DWFKGRJ�7LPHU�5HJLVWHU �� ���� ���� )))) :
:DWFKGRJ�&RQWURO�5HJLVWHU �� ���� ���� ��)) 50:
'0$�([WHQVLRQ�5HJLVWHU �� ���� ��)) 1RW�0RGLILHG
'0$�3LQ�5HJLVWHU �� ���� ���� ��)) 50:
&20�&RQWURO�5HJLVWHU �� ���% ���� ��)) 50:
����3RZHU�RQ�5HVHW�GRHV�QRW�DIIHFW�WKLV�UHJLVWHU

����3RZHU�RQ�5HVHW�YDOXH�RI�WKLV�UHJLVWHU�LV�QRW�GHILQHG

����5HJLVWHU�YDOXH�VKRXOG�EH�GHWHUPLQHG�E\�6\VWHP�FRUH�VSHHG

3.2. System Memory Configuration
7KH�5����VXSSRUWV�WZR�EDQNV�RI�'5$0��(DFK�EDQN�LV�HLWKHU����RU����ELWV�ZLGH�GHSHQGLQJ�XSRQ�ZKHWKHU
SDULW\�LV�XVHG�RU�QRW�UHVSHFWLYHO\��6\VWHP�0HPRU\�FRQILJXUDWLRQ�URXWLQHV�ZULWWHQ�WR�VXSSRUW�WKH�5���
VKRXOG�JHQHUDOO\�SHUIRUP�WKUHH�WDVNV��7KH�ILUVW�WDVN�LV�WR�GHWHUPLQH�WKH�W\SH�RI�PHPRU\�EHLQJ�XWLOL]HG��7KLV
QRUPDOO\�IDOOV�LQWR�RQH�RI�WZR�FDWHJRULHV��)DVW�3DJH�0RGH��)30��RU�([WHQGHG�'DWD�2XW��('2���7KLV
LQIRUPDWLRQ�LV�XWLOL]HG�LQ�WKH�VHFRQG�WDVN��ZKLFK�LV�WR�GHWHUPLQH�WKH�SURSHU�WLPLQJ�FRQILJXUDWLRQ�IRU�WKH
SDUWLFXODU�'5$0�DQG�ORFDO�EXV�VSHHG��7KH�ILQDO�WDVN�LV�WKH�IDPLOLDU�'5$0�VL]LQJ��ZKLFK�LV�GRQH�E\
YLUWXDOO\�DOO�%,26�ILUPZDUH��:H�EHJLQ�ZLWK�('2�)30�'HWHFWLRQ�

������ ('2�)30�'HWHFWLRQ�$OJRULWKP
6WDQGDUG�5����GHVLJQV�FDQ�XWLOL]H�D�KDUGZDUH�IHDWXUH�WR�GLVWLQJXLVK�ZKHWKHU�WKH�V\VWHP�LV�UXQQLQJ
ZLWK�([WHQGHG�'DWD�2XW��('2��RU�)DVW�3DJH�0RGH��)30��'5$0�

+DUGZDUH�VXSSRUW�IRU�WKLV�IHDWXUH�FRQVLVWV�RI�SURYLGLQJ�D�SXOOXS�UHVLVWRU�RQ�RQH�RI�WKH����GDWD
OLQHV�RQ�WKH�����0'�EXV��7KH�5����UHIHUHQFH�GHVLJQ�XVHV�0'>�@�IRU�WKLV�SXUSRVH��7KH�%,26�WKHQ
XWLOL]HV�WKLV�ELW��DQG�D�VSHFLDO�RSHUDWLQJ�PRGH�RI�WKH�'5$0�&RQWUROOHU�WR�GHWHFW�WKH�SUHVHQFH�RI
('2�'5$0�

7KH�'5$0�7LPLQJ�5HJLVWHU�LV�XVHG�WR�HQWHU�DQG�H[LW�WKLV�GHWHFWLRQ�PRGH��6SHFLILFDOO\�ELWV�>�����@�
ZKRVH�IXQFWLRQ�LV�GHVFULEHG�LQ�7DEOH����EHORZ��DUH�VHW�WR���E�WR�HQDEOH�WKH�GHWHFWLRQ�PRGH��$IWHU
GHWHFWLRQ��WKH\�DUH�VHW�DFFRUGLQJ�WR�ZKHWKHU�WKHUH�LV�D�'5$0�W\SH�PLVPDWFK�LQ�WKH�V\VWHP��7KH
DOJRULWKP�IRU�('2�)30�'HWHFWLRQ�LV�VKRZQ�EHORZ�LQ�)LJXUH���

7DEOH�����'5$0�7LPLQJ�5HJLVWHU�02'(�6HOHFWLRQ

02'(
%LWILHOG

)XQFWLRQDO�0RGH�'HVFULSWLRQ 2SHUDWLQJ�&RQGLWLRQ

��E • 5'<��$VVHUWLRQ
• 1R�%XUVW�&\FOHV
• 1R�3DJH�0RGH

�7KLV�PRGH�LV�W\SLFDOO\�XVHG�ZKLOH
WKH�%,26�LV�UXQQLQJ���DQG�DOVR�LI
EDQN�'5$0�W\SHV��('2�RU�)30�
GR�QRW�PDWFK�LI�PRUH�WKDQ�RQH
EDQN�LV�SUHVHQW��7KLV�LV�WKH
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�GHIDXOW�3RZHU�RQ�5HVHW�0RGH
���E • %5'<��$VVHUWLRQ

• %XUVW�&\FOHV
• 1R�3DJH�0RGH

�

���E • 5'<��$VVHUWLRQ
• 1R�%XUVW�&\FOHV
• 1R�3DJH�0RGH
• ('2�)30�'HWHFWLRQ

�7KLV�PRGH�LV�XVHG�IRU�('2�)30
'HWHFWLRQ�

���E • %5'<��$VVHUWLRQ
• %XUVW�&\FOHV
• 3DJH�0RGH

7KLV�PRGH�LV�XVHG�IRU�1RUPDO
2SHUDWLRQ

,W�VKRXOG�EH�QRWHG�WKDW�WKH�5����'5$0�&RQWUROOHU�ZLOO�QRW�SHUIRUP�PHPRU\�DFFHVVHV�RSWLPDOO\

SXWV�WKH�IROORZLQJ�UHVWULFWLRQ�RQ�PHPRU\�FRQILJXUDWLRQV��ERWK�EDQNV��LI�SRSXODWHG��PXVW�FRQWDLQ
WKH�VDPH�W\SH�RI�PHPRU\��L�H��HLWKHU�)30�RU�('2���%DQNV�FDQQRW�ERWK�EH�SRSXODWHG�ZLWK�6,00V
WKDW�DUH�QRW�RI�WKH�VDPH�PHPRU\�W\SH��,I�WKLV

7KH�IROORZLQJ�('2�)30�'HWHFWLRQ�URXWLQH�LV�PHDQW�WR�EH�LPSOHPHQWHG�DIWHU�WKH�%,26�KDV
SHUIRUPHG�V\VWHP�'5$0�VL]LQJ�

,W�VKRXOG�EH�QRWHG�WKDW�WKH�SVHXGR�FRGH�EHORZ�LV�PHDQW�WR�EH�JHQHULF�DQG�VLPLODU�WR�QDWXUDO
ODQJXDJH��$Q\�VLPLODULW\�WR�$GD�RU�3DVFDO�LV�VWULFWO\�QRQ�LQWHQWLRQDO��7KH�ELWILHOG�QRWDWLRQ�LV�XVHG
ZLWK�D�WZLVW�¥�ELWILHOGV�PD\�EH�DVVLJQHG�WR�ORJLFDO�QDPHV�ZKLFK�PHUHO\�DFW�DV�©SODFHKROGHUVª��,Q�D
UHDO�LPSOHPHQWDWLRQ��D�ELW�PDVN�ZRXOG�SUREDEO\�EH�HPSOR\HG�KHUH�WR�PDQLSXODWH�VSHFLILF�ELWV
ZLWKLQ�WKH�5����'5$0�UHJLVWHUV��$�JHQHUDO�EHJLQ�HQG�FRQGLWLRQDO�EORFN�V\QWD[�LV�DOVR�XWLOL]HG�
7KH�RQO\�ODQJXDJH�VSHFLILF�HOHPHQWV�DUH�WKH�FRPPHQW�OLQH�GHOLPHWHU�������DQG�WKH�QRW�HTXDO�WR
RSHUDWRU��!=) WDNHQ�IURP�&�&���

)LJXUH����('2�)30�'HWHFWLRQ�$OJRULWKP

Begin EDO/FPM Detection procedure

//
// Declarations
//

Bitfield DRAM Control Register[7:4] is “Bank B Size bits”
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Bitfield DRAM Control Register[3:0] is “Bank A Size bits”
Bitfield DRAM Timing Register[13:12] is “DRAM Mode bits”
Bitfield DRAM Timing Register[1] is “EDO/FPM Type bit”

Byte at address 0h is “Test location”
Bitfield Test location[0] is “EDO/FPM Detection bit”

Enumeration {EDO, FPM} is Type DRAM Type
Type “bank A memory type” is DRAM Type
Type “bank B memory type” is DRAM Type
Type “detected memory type” is DRAM Type

// Setup EDO/FPM Detection Mode
Set DRAM Mode bits to 10b

If (Bank A Size bits != 0), then
Begin
// DRAM was detected in bank A by the autosizing routine
// Turn off bank B to isolate bank A
Clear Bank B Size bits
Clear Test location
If EDO/FPM Detection bit is 0b, then bank A memory type is FPM
If EDO/FPM Detection bit is 1b, then bank A memory type is EDO
End

If (Bank B Size bits != 0), then
Begin
// DRAM was detected in bank B by the autosizing routine
// Turn off bank A to isolate bank B
Clear Bank B Size bits
Clear Test location
If EDO/FPM Detection bit is 0b, then bank B memory type is FPM
If EDO/FPM Detection bit is 1b, then bank B memory type is EDO
End

If ((Bank A Size bits != 0) and (Bank B Size bits != 0)), then
Begin
If (bank A memory type != bank B memory type), then

Begin
Set DRAM Mode Bits to 00b
Set [1] of DRAM Timing Register to 1b (indicates FPM DRAM)
Exit EDO/FPM Detection procedure
End

End

// Either both banks are present and of the same DRAM type at this
// point, or only one bank is present

If (Bank A Size bits != 0), then
Begin
detected memory type is bank A memory type
End

else

Begin
detected memory type is bank B memory type
End

If detected memory type is FPM, then
Begin
Set EDO/FPM Type bit to 1b // indicates FPM DRAM
Set DRAM Mode bits to 11b
End
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If detected memory type is EDO, then
Begin
Set EDO/FPM Type bit to 0b // indicates EDO DRAM
Set MODE Bits of DRAM Timing Register to 11b
End

End EDO/FPM Detection procedure

������ '5$0�6L]LQJ
7KH�5����DOORZV�WKH�WZR�EDQNV�RI�PHPRU\�WR�EH�DFFHVVHG�LQGHSHQGHQWO\�DQG�WKH�VWDUWLQJ�'5$0
$GGUHVV�LV�GHWHUPLQHG�E\�ZKLFK�EDQN�LV�DFWLYH��7KXV�HDFK�EDQN�FDQ�EH�VL]HG�E\�WKH�%,26
LQGHSHQGHQWO\��DQG�WKH�UHVXOWLQJ�PHPRU\�FRQILJXUDWLRQ�HQDEOHG�DIWHU�VL]LQJ�RI�HDFK�EDQN�KDV�EHHQ
FRPSOHWHG��7DEOH����VKRZV�WKH�YDOXHV�WKDW�FDQ�EH�VSHFLILHG�LQ�WKH�VL]H�ELW�ILHOG�IRU�HDFK�EDQN��$
EDQN�FDQ�EH�GLVDEOHG�E\�ZULWLQJ���K�LQWR�WKH�EDQN�VL]H�ILHOG�IRU�WKH�SDUWLFXODU�EDQN��%DQN�$ªV�EDQN
VL]H�ILHOG�LV�'5$0�&RQWURO�5HJLVWHU>���@�ZKHUHDV�EDQN�%ªV�EDQN�VL]H�ILHOG�LV�'5$0�&RQWURO
5HJLVWHU>���@��7KH�3RZHU�RQ�UHVHW�YDOXH�IRU�ERWK�EDQNV�LV���K��RU��0%�
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7DEOH�����'5$0�%DQN�6L]LQJ�'HWDLO

%DQN�6L]H
&RQILJXUDWLRQ

9DOXH

7RWDO
%DQN

0HPRU\
6L]H

�0E\WHV�

0RGXOH�6,00�)RUP�)DFWRU )LUVW�0RGXOH 6HFRQG
0RGXOH

��K � 0RGXOH�QRW�SUHVHQW
��K � ���.�[��� n
��K � ���.�[��� n
��K � ����.�[��� n
��K � ����.�[��� n
��K �� ����.�[��� n
��K �� ����.�[��� n
��K �� �����.�[��� n
��K � 0RGXOH�QRW�SUHVHQW
��K � ���.�[��� n n
�$K � ���.�[��� n n
�%K � ����.�[��� n n
�&K �� ����.�[��� n n
�'K �� ����.�[��� n n
�(K �� ����.�[��� n n
�)K ��� �����.�[��� n n

������ '5$0�5HIUHVK�7LPLQJ
7KH�5����DOORZV�WZR�GLIIHUHQW�WLPLQJ�PRGHV�IRU�'5$0�5HIUHVK�&\FOH�7LPLQJ��7KHVH�DUH�VSHFLILHG
LQ�7DEOH�����1RUPDOO\��WKH�ELWV�JRYHUQLQJ�WKH�'5$0�5HIUHVK�7LPLQJ��'5$0�7LPLQJ�5HJLVWHU>���@�
VKRXOG�EH�VHW�WR���E��7KHVH�ELWV�FDQ�EH�VHW�WR���E�IRU�([WHQGHG�5HIUHVK�'5$0��2QFH�DJDLQ��WKH
KDUGZDUH�FRQILJXUDWLRQ�ZLOO�GLFWDWH�ZKDW�YDOXH�WKHVH�ELWV�WDNH�RQ�DQG�ZKHWKHU�WKH\�VKRXOG�EH�XVHU
PRGLILDEOH�

7DEOH�����'5$0�5HIUHVK�7LPLQJ�3DUDPHWHUV

'5$0�7LPLQJ
5HJLVWHU>���@

5HIUHVK�3HULRG
�PLFURVHFRQGV�

2SHUDWLQJ�0RGH

��E ∞ 5HIUHVK�'LVDEOHG
��E ����� 5HIUHVK�3HULRG�IRU�6WDQGDUG�'5$0
��E ����� 5HIUHVK�3HULRG�IRU�([WHQGHG�5HIUHVK�'5$0
��E 6SHFLDO�7HVW�0RGH

������ ,6$�5HIUHVK
,6$�5HIUHVK�VKRXOG�EH�HQDEOHG��L�H��'5$0�7LPLQJ�5HJLVWHU>�@�VHW�WR��E��ZKHQ�%,26�FRGH�LV
H[HFXWLQJ�RXW�RI�WKH�)ODVK�%RRW�'HYLFH��$IWHU�%,26�FRGH�KDV�EHHQ�VKDGRZHG��WKLV�ELW�FDQ�EH�HLWKHU
VSHFLILHG�E\�WKH�XVHU�RU�WDLORUHG�WR�D�VSHFLILF�DSSOLFDWLRQ��7KLV�ELW�LV�VHW�WR��E�RQ�3RZHU�RQ�UHVHW�

������ /'(9�5HFRJQLWLRQ
7KH�ELWILHOG�'5$0�7LPLQJ�5HJLVWHU>�����@�FRQWUROV�ZKHWKHU�WKH�/'(9��VLJQDO�LV�UHFRJQL]HG�IRU
'5$0�DFFHVVHV�E\�WKH�5�����7KH�PRVW�VLJQLILFDQW�ELW��>��@��RI�WKLV�ELWILHOG��FRUUHVSRQGV�WR�WKH
PHPRU\�UHJLRQ�$B����K�WR�)B))))K��DQG�WKH�VHFRQG�ELW��>��@��FRUUHVSRQGV�WR�WKH�PHPRU\
H[FOXVLYH�RI�WKH�UDQJH�VSHFLILHG�E\�WKH�ILUVW�ELW��,I�WKH�ELWV�DUH�FOHDU��WKHQ�/'(9��LV�LJQRUHG�E\�WKH
5����IRU�WKH�UHVSHFWLYH�PHPRU\�UHJLRQ��7KLV�DOORZV�ORFDO�EXV�GHYLFHV�RYHUOD\LQJ�'5$0�WR�GULYH
/'(9��
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������ '5$0�7LPLQJ�&RQILJXUDWLRQ
'5$0�7LPLQJ�RQ�WKH�5����LV�PDLQO\�JRYHUQHG�E\�WZR�ELWILHOGV�

• '5$0�7LPLQJ�5HJLVWHU>�����@
• '5$0�7LPLQJ�5HJLVWHU>���@

7KH�ILUVW�RI�WKHVH�ELWILHOGV�ZDV�GLVFXVVHG�LQ�VHFWLRQ������� ('2�)30�'HWHFWLRQ�$OJRULWKP
ZKHQ�('2�)30�'HWHFWLRQ�ZDV�GLVFXVVHG��7KLV�LV�EHFDXVH�WKH�WKLUG�PRGH�GHVFULEHG�SXWV�WKH�5���
LQWR�D�PRGH�ZKHUH�UHDGV�DUH�VORZHG�GRZQ�VR�WKDW�('2�)30�'HWHFWLRQ�FDQ�EH�SHUIRUPHG��7KLV�LV
WKH�VORZHVW�PHPRU\�WLPLQJ�PRGH�RI�WKH�5����EHFDXVH�QR�EXUVW�F\FOHV�DUH�JHQHUDWHG�DQG�DFFHVVHV
GR�QRW�XWLOL]H�SDJH�PRGH�

7KH�PRGH�WKDW�LV�VHOHFWHG�E\�GHIDXOW�RQ�3RZHU�RQ�UHVHW��LV�VOLJKWO\�IDVWHU�LQ�WKDW�UHDG�RSHUDWLRQV�DUH
QRW�VORZHU�IRU�('2�)30�GHWHFWLRQ��7KLV�LV�WKH�PRGH�WKDW�VKRXOG�EH�VHOHFWHG�E\�DQ�('2�)30
'HWHFWLRQ�DOJRULWKP�LI�WZR�EDQNV�RI�GLIIHUHQW�'5$0�W\SHV��L�H��('2�)30�RU�)30�('2�LQ
%DQN$�%DQN%��DUH�GHWHFWHG�

7KH�QRUPDO�RSHUDWLQJ�PRGH��ZLWK�'5$0�7LPLQJ�5HJLVWHU>�����@�VHW�WR���E��DOORZV�EXUVW�F\FOH
JHQHUDWLRQ�DQG�SDJH�PRGH�RSHUDWLRQ��7KLV�PRGH�VKRXOG�EH�VHW�ZKHQ�('2�)30�GHWHUPLQDWLRQ�KDV
WDNHQ�SODFH�DQG�RQO\�RQH�EDQN�RI�D�SDUWLFXODU�'5$0�W\SH�LV�GHWHFWHG�RU�WZR�EDQNV�RI�WKH�VDPH
'5$0�W\SH�DUH�GHWHFWHG��7KLV�LV�WKH�IDVWHVW�PRGH�RI�RSHUDWLRQ�WKDW�FDQ�EH�VHOHFWHG�ZLWK�WKHVH�WZR
ELWV�

7KH�QH[W�ELWILHOG�WKDW�GHWHUPLQHV�'5$0�WLPLQJ�DUH�WKH�VHYHQ�OHDVW�VLJQLILFDQW�ELWV�RI�WKH�VDPH
UHJLVWHU��'5$0�7LPLQJ�5HJLVWHU>���@�DUH�VHW�DFFRUGLQJ�WR�'5$0�VSHHG���WKH�SURFHVVRU�ORFDO�EXV
VSHHG��DQG�WKH�'5$0�W\SH��7KH�%,26�QRUPDOO\�GHWHUPLQHV�WKH�ODWWHU�WZR�RI�WKHVH�WKUHH�SDUDPHWHUV
GXULQJ�WKH�3RZHU�2Q�6HOI�7HVW��VR�LI�'5$0�FRQILJXUDWLRQ�LV�UHTXHVWHG�RI�WKH�XVHU��WKH�%,26�FDQ
UHTXLUH�RQO\�RQH�XVHU�VXSSOLHG�SDUDPHWHU��'5$0�VSHHG��WR�FDOFXODWH�WKH�RSWLPXP�'5$0
FRQILJXUDWLRQ�

2I�FRXUVH��DQ\�RU�DOO�RI�WKH�ELWV�LQ�'5$0�7LPLQJ�5HJLVWHU>���@�FDQ�DOVR�EH�XVHU�FRQILJXUDEOH�YLD�D
VHWXS�XWLOLW\�RU�RSWLPL]HG�DFFRUGLQJ�WR�WKH�WDUJHW�KDUGZDUH�FRQILJXUDWLRQ��7DEOH����EHORZ�JLYHV�WKH
RSWLPXP�YDOXH�RI�'5$0�7LPLQJ�5HJLVWHU>���@�EDVHG�RQ�WKH�SURFHVVRU�ORFDO�EXV�VSHHG��'5$0
VSHHG��DQG�'5$0�W\SH�

7DEOH�����'5$0�7LPLQJ�3DUDPHWHUV

&38�/RFDO
%XV�6SHHG
�0+]�

'5$0
6SHHG
�QV�

('2 )30 '5$0�7LPLQJ
5HJLVWHU>���@

1RWHV

�� �� n ��������E
�� n ��������E

�� �� n ��������E
�� n ��������E
�� n ��������E

�� �� n ��������E
�� �� n ��������E

�� n ��������E

3.3. EIDE Transfer Mode
7KH�5����VXSSRUWV�(,'(�GULYHV�DW�)3,2�0RGH���RU�)3,2�0RGH���3,2�0RGH���LV�DOVR�VXSSRUWHG�WR�SUHVHUYH
VXSSRUW�IRU�VORZHU�GULYHV��RU�ZKHQ�D�IDVWHU�)3,2�0RGH�LV�QRW�GHVLUHG�

7KH�$GYDQFHG�3,2�PRGHV�WKDW�D�GULYH�VXSSRUWV�FDQ�EH�REWDLQHG�E\�LVVXLQJ�WKH�*HW�'HYLFH�,QIRUPDWLRQ
FRPPDQG���(&K��WR�3RUW��)�K�IRU�WKH�SULPDU\�GULYH��7KLV�FRPPDQG�ZLOO�UHWXUQ�D�����E\WH�EORFN�RI�GHYLFH�
VSHFLILF�LQIRUPDWLRQ�RQ�WKH�GULYH�YLD�SRUW��)�K��7KH�E\WH�DW�RIIVHW���K�LQ�WKLV�GDWD�EORFN�FRQWDLQV�WKH
$GYDQFHG�3,2�PRGHV�VXSSRUWHG�E\�WKH�GULYH��)URP�WKLV�LQIRUPDWLRQ��DQG�NQRZOHGJH�RI�KRZ�IDVW�WKH�ORFDO
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EXV�VSHHG�RI�WKH�����LV��WKH�SURSHU�ELWV�FDQ�EH�VHW�LQ�WKH�0LVFHOODQHRXV�3LQ�&RQILJXUDWLRQ�5HJLVWHU>���@��1RWH
WKDW�WKHUH�DUH�WZR�HQWULHV�IRU�3,2�0RGH����RI�ZKLFK�RQH�LV�YDOLG�RQO\�DW�D����0+]�ORFDO�EXV�VSHHG�

7DEOH����EHORZ�GHVFULEHV�WKH�SRVVLEOH�YDOXHV�IRU�WKH�0LVFHOODQHRXV�3LQ�&RQILJXUDWLRQ�5HJLVWHU>���@�ELWILHOG
WKDW�VKRXOG�EH�XVHG�E\�ILUPZDUH�WR�VHOHFW�WKH�)3,2�0RGH�WKDW�WKH�5����ZLOO�XWLOL]H�LQ�,�2�RSHUDWLRQV�ZLWK
WKH�GULYH��,W�VKRXOG�EH�QRWHG�WKDW�WKHVH�ELWV�DUH�VHW�WR���K�RQ�SRZHUXS�

7DEOH�����(,'(�7UDQVIHU�0RGHV

0LVF�3LQ
&RQILJ
>���@

&/.,1�&ORFN�&RQVWUDLQWV 3,2�0RGH
'HVFULSWLRQ

��E 9DOLG�DW�DQ\�&/.,1�FORFN�UDWH 3,2�0RGH��
��E 9DOLG�RQO\�DW����0+]�RU�VORZHU�&/.,1 3,2�0RGH��
��E 2SWLPL]HG�IRU����0+]�&/.,1

7UDQVIHUV�DW�OHVV�WKDQ�WKLV�&/.,1�ZLOO�EH�OHVV�HIILFLHQW
3,2�0RGH��

��E 9DOLG�RQO\�DW����0+]�RU�VORZHU�&/.,1 3,2�0RGH��

4. R400 System Management Mode Support Overview

4.1. System Management Mode (SMM)
,Q�JHQHUDO��PDQ\�V\VWHP�PDQDJHPHQW�VFKHPHV��LQFOXGLQJ�SRZHU�PDQDJHPHQW�DQG�WKH�PDQDJHPHQW�RI
VRSKLVWLFDWHG�VXEV\VWHPV��VXFK�DV�86%���DUH�LPSOHPHQWHG�XVLQJ�WKH�6\VWHP�0DQDJHPHQW�0RGH��600��RI
WKH�,QWHO����SURFHVVRU��600�SURYLGHV�D�VSHFLDO�SXUSRVH�RSHUDWLQJ�PRGH�WKDW�LV�GLVWLQFW�DQG�WUDQVSDUHQW�WR
DQ�2SHUDWLQJ�6\VWHP�UXQQLQJ�LQ�5HDO�RU�3URWHFWHG�0RGH�

600�LV�LQYRNHG�WKURXJK�D�VSHFLDO�LQWHUUXSW�FDOOHG�WKH�V\VWHP�PDQDJHPHQW�LQWHUUXSW�RU�60,��8SRQ
DVVHUWLRQ�RI�WKH�60,�VLJQDO�WR�WKH�SURFHVVRU��WKH�SURFHVVRU�VDYHV�LWªV�FXUUHQW�FRQWH[W��DQG�EHJLQV�H[HFXWLRQ�DW
D�IL[HG�RIIVHW�V\VWHP�PDQDJHPHQW�5$0�RU�605$0��7KH�FRGH�WKDW�LV�H[HFXWHG�LQ�605$0�LV�NQRZQ�DV�DQ
600�KDQGOHU��ZKLFK�ZLOO�SHUIRUP�V\VWHP�OHYHO�WDVNV��7KHVH�WDVNV�PD\�LQFOXGH�UHVSRQGLQJ�WR�D�WLPHRXW�VHW
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E\�D�SRZHU�PDQDJHPHQW�URXWLQH�WR�VKXW�GRZQ�LGOH�V\VWHP�UHVRXUFHV��7KH�SURFHVVRU�LV�QRZ�H[HFXWLQJ�LQ
V\VWHP�PDQDJHPHQW�PRGH��600���DQG�KDV�DFFHVV�WR�HQWLUH�����DGGUHVV�UDQJH��7KH�SULRU�SURFHVVRU�PRGH�
ZKHWKHU�LW�EH�3URWHFWHG��9LUWXDO����RU�5HDO�PRGH�PD\�EH�UHWXUQHG�WR�E\�H[HFXWLRQ�RI�WKH�560�LQVWUXFWLRQ�E\
WKH�600�KDQGOHU��$GGLWLRQDOO\��5HDO�PRGH�PD\�EH�UHWXUQHG�WR�E\�UHVHWWLQJ�WKH�SURFHVVRU�

5HVXPSWLRQ�RI�QRUPDO�SURFHVVRU�RSHUDWLRQ�LV�DFFRPSOLVKHG�WKURXJK�H[HFXWLRQ�RI�WKH�5HVXPH�LQVWUXFWLRQ�E\
WKH�600�KDQGOHU�

4.2. The System Management Interrupt (SMI)
$V�PHQWLRQHG�LQ�WKH�SUHYLRXV�VHFWLRQ��WKH�PHWKRG�RI�HQWHULQJ�600�LV�WKH�V\VWHP�PDQDJHPHQW�LQWHUUXSW��$Q
60,�FDXVHV�WKH�&38�WR�VDYH�LWªV�FXUUHQW�FRQWH[W�DQG�EHJLQ�H[HFXWLRQ�RI�DQ�600�KDQGOHU�

������ (QDEOLQJ�60,
7KH�5����*OREDO�60,�HQDEOH�LV�FRQWUROOHG�E\�WKH�60,�&RQWURO�6WDWXV�5HJLVWHU>�@�ELW��7KLV�ELW�PXVW
EH�VHW�LQ�RUGHU�IRU�DQ�60,�WR�EH�VLJQDOHG�WR�WKH�&38��7KLV�ELW�LV�FOHDU�RQ�3RZHU�RQ�UHVHW�

������ 6RIWZDUH�60,
7KH�ORFDWLRQ�RI�WKH�600�KDQGOHU�LV�SDUWLDOO\�GHWHUPLQHG�E\�DQ�LQWHUQDO�UHJLVWHU�FDOOHG�WKH�60%$6(
UHJLVWHU��7KH�60%$6(�UHJLVWHU�LPDJH�UHVLGHV�DW�RIIVHW��()�K�LQ�605$0�DIWHU�WKH�SURFHVVRU�KDV
VDYHG�LWªV�FRQWH[W��7KH�60%$6(�UHJLVWHU�PD\�RQO\�EH�PDQLSXODWHG�LQ�,QWHO����SURFHVVRUV�E\
HQWHULQJ�600��PRGLI\LQJ�WKH�VDYHG�FRQWH[W�RI�WKH�SURFHVVRU�LQFOXGLQJ�WKH�60%$6(�UHJLVWHU��DQG
H[HFXWLQJ�D�UHVXPH�LQVWUXFWLRQ��FDXVLQJ�WKH�SURFHVVRU�WR�UHVWRUH�WKH�VDYHG�FRQWH[W�LQFOXGLQJ�WKH
QHZ�60%$6(�YDOXH��2Q�WKH�QH[W�HQWU\�LQWR�600��WKH�QHZ�60%$6(�YDOXH�ZLOO�WDNH�DIIHFW�

,Q�RUGHU�WR�DFFRPSOLVK�600�FRQILJXUDWLRQ�WDVNV��VXFK�DV�PRGLI\LQJ�WKH�60%$6(�UHJLVWHU��600
ILUPZDUH�QHHGV�D�ZD\�WR�VLJQDO�DQ�60,�RQ�GHPDQG�§LQ�VRIWZDUH¨�H[FOXVLYH�RI�KDUGZDUH
PHFKDQLVPV�WKDW�DUH�SUHVHQW�WR�JHQHUDWH�DQ�60,�H[WHUQDOO\��7KLV�LV�DFFRPSOLVKHG�E\�PDQLSXODWLQJ
WKH�5���ªV�60,�&RQWURO�6WDWXV�5HJLVWHU��7KLV�LV�DFFRPSOLVKHG�LQ�WKH�5����E\�VHWWLQJ�60,
&RQWURO�6WDWXV�5HJLVWHU>�@��ZKLFK�LV�D�6RIWZDUH�60,�(YHQW�7ULJJHU��,I�60,�JHQHUDWLRQ�LV�HQDEOHG��DQ
60,�ZLOO�EH�VHQW�WR�WKH�SURFHVVRU�

������ +DUGZDUH�60,
7KH�60,,13��VLJQDO�LV�DYDLODEOH�DV�DQ�LQSXW�WR�WKH�5�����:KHQ�WKH�60,�&RQWURO�6WDWXV�5HJLVWHU>�@
ELW�LV�VHW��WKHQ�DQ�60,�LV�JHQHUDWHG�ZKHQHYHU�60,,13��LV�DVVHUWHG��1RWH�WKDW�WKLV�ELW�VKRXOG�QRW�EH
VHW�LI�WKH�10,�SLQ�PXOWLSOH[LQJ�LV�FKRVHQ��0$>���@� ���E��DV�WKLV�SLQ�LV�VKDUHG�ZLWK�60,,13��2Q
3RZHU�RQ�UHVHW��WKLV�IXQFWLRQDOLW\�LV�GLVDEOHG��60,�&RQWURO�6WDWXV�5HJLVWHU>�@�LV�FOHDUHG��

������ +DOW�&\FOH
,I�FRQILJXUHG��WKH�GHWHFWLRQ�RI�D�+DOW�&\FOH�ZLOO�FDXVH�DQ�60,��7KH�60,�&RQWURO�6WDWXV�5HJLVWHU>�@
ELW�HQDEOHV�DQ�60,�ZKHQ�D�+DOW�EXV�F\FOH�LV�GHWHFWHG�E\�WKH�5�����7KLV�ELW�LV�FOHDUHG�RQ�3RZHU�RQ
UHVHW�

������ 60,�7LPHU
,I�WKH�60,�7LPHU�H[SLUHV�DQG�LV�HQDEOHG�WR�JHQHUDWH�DQ�60,��DQ�60,�ZLOO�EH�VHW�WR�WKH�SURFHVVRU��,I
WKH�60,�*OREDO�(QDEOH�LV�VHW��WKHQ�LI�60,�&RQWURO�6WDWXV�5HJLVWHU>�@�LV�VHW�DOVR��DQ�60,�ZLOO�EH
VLJQDOOHG�ZKHQ�WKH�60,�7LPHU�H[SLUHV�

4.3. SMI Activity Timer
7KH�60,�7LPHU�&RQWURO�UHJLVWHU�DOORZV�DFFHVV�WR�WKH�YDOXH�RI�D����ELW�FRXQWGRZQ�WLPHU��7KH�PRVW�VLJQLILFDQW
ELW�RI�WKLV�UHJLVWHU�FRQWUROV�WKH�IUHTXHQF\�DW�ZKLFK�WKH�FORFN�YDOXH�LV�GHFUHPHQWHG��DQG�LV�UHIHUUHG�WR�DV�WKH
FORFN�SUHVFDOHU�YDOXH��:ULWHV�WR�WKH�WLPHU�YDOXH�UHJLVWHU�XVH�D�ODWFKHG�ZULWH�PHFKDQLVP��DOORZLQJ�D�QHZ
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YDOXH�WR�EH�ZULWWHQ�LQWR�WKH�WLPHU�YDOXH�UHJLVWHU�ZKLOH�WKH�WLPHU�LV�VWLOO�UXQQLQJ��7KH�FXUUHQW�YDOXH�RI�WKH
FRXQWHU�FDQ�EH�REWDLQHG�E\�VLPSO\�UHDGLQJ�WKH�WLPHU�YDOXH�UHJLVWHU��5HDGV�DOVR�UHWXUQ�WKH�YDOXH�RI�WKH�FORFN
SUHVFDOHU�ELW�

7KH�60,�$FWLYLW\�7LPHU�FDQ�EH�FORFNHG�DW�D������+]�RU����+]�UDWH��%RWK�RI�WKHVH�FORFNV�DUH�GHULYHG�IURP�WKH
5���ªV��������+]�FORFN��$W������+]��WKH�WLPHU�KDV�D�JUDQXODULW\�RI�DERXW���PLOOLVHFRQG�ZLWK�WKH�ODUJHVW
WLPHRXW�YDOXH�EHLQJ�DSSUR[LPDWHO\���VHFRQGV��$W����+]��WKH�WLPHU�KDV�D�JUDQXODULW\�RI������PLOOLVHFRQGV�DQG
WKH�ODUJHVW�WLPHRXW�SHULRG�LV�����VHFRQGV��RU�MXVW�RYHU���PLQXWHV�

1RWH�WKDW�60,�&RQWURO�6WDWXV�5HJLVWHU>�@�FRQWUROV�ZKHWKHU�WLPHU�H[SLUDWLRQV�JHQHUDWH�DQ�60,��7KLV�ELW�DOVR
HQDEOHV�WKH�$FWLYLW\�7LPHU�WR�FRXQW�GRZQ�

������ 3URJUDPPDEOH�&KLS�6HOHFWV
7KH�3URJUDPPDEOH�FKLS�VHOHFW��3&6��PD\�EH�XVHG�WR�UHVHW�WKH�60,�7LPHU�WR�LWªV�ODVW�ODWFKHG�YDOXH�
7KLV�LV�DFFRPSOLVKHG�E\�VHWWLQJ�60,�&RQWURO�6WDWXV�5HJLVWHU>�@��%HFDXVH�WKH�5����3URJUDPPDEOH
&KLS�6HOHFWV�FDQ�EH�FDVFDGHG�E\�VHWWLQJ�>��@��3&6��FDQ�EH�FDVFDGHG�ZLWK�WKH�RWKHU���FKLS�VHOHFWV
SURYLGHG�WKDW�WKH�&KLS�6HOHFW�Q>��@�LV�VHW�ZKHUH�Q ^�`��^���`��^�����`��RU�^�������`�

������ 60,�*HQHUDWLRQ
,I�WKH�60,�7LPHU�H[SLUHV�DQG�LV�HQDEOHG�WR�JHQHUDWH�DQ�60,��DQ�60,�ZLOO�EH�VHW�WR�WKH�SURFHVVRU��,I
WKH�60,�*OREDO�(QDEOH�LV�VHW��WKHQ�LI�60,�&RQWURO�6WDWXV�5HJLVWHU>�@�LV�VHW�DOVR��DQ�60,�ZLOO�EH
VLJQDOOHG�ZKHQ�WKH�60,�7LPHU�H[SLUHV�

������ $FWLYLW\�7LPHU�5HVHW
7KH�60,�$FWLYLW\�7LPHU�FDQ�EH�UHVHW�WR�WKH�ODVW�YDOXH�WKDW�ZDV�ZULWWHQ�LQWR�WKH�60,�7LPHU�&RQWURO
5HJLVWHU��7KLV�LV�DFFRPSOLVKHG�E\�VHWWLQJ�60,�&RQWURO�6WDWXV�5HJLVWHU>�@��7KLV�FDXVHV�WKH�WLPHU�WR
EH�UHVHW�E\�WKH�60,,13��H[WHUQDO�LQSXW��7KH�60,�$FWLYLW\�7LPHU�FDQ�DOVR�EH�GLUHFWO\�UHVHW�WR�DQ
DUELWUDU\�YDOXH�E\�ZULWLQJ�WKH�60,�7LPHU�&RQWURO�5HJLVWHU��$Q\�ZULWHV�WR�WKLV�UHJLVWHU�ODWFK�WKH
YDOXH�ZULWWHQ�DQG�WKH�ODWFKHG�GDWD�LV�SDVVHG�WKURXJK�WR�WKH�WLPHU�HQJLQH�

4.4. Resume (RSM) Instruction
7KH�RQO\�ZD\�WR�VZLWFK�IURP�6\VWHP�0DQDJHPHQW�0RGH�LQWR�WKH�SUHYLRXV�RSHUDWLQJ�PRGH��VKRUW�RI
UHVHWWLQJ�WKH�SURFHVVRU��LV�WR�H[HFXWH�WKH�5HVXPH�LQVWUXFWLRQ��7KLV�LQVWUXFWLRQ��ZKLFK�KDV�WKH�RSFRGH��)$$K�
LV�DFFRPSOLVKHG�LQ�EHWZHHQ�����DQG�����FORFN�F\FOHV�RQ�DQ�,QWHO����SURFHVVRU�EDVHG�RQ�WKH�UHDVRQ�IRU
H[LWLQJ�600��8SRQ�H[HFXWLRQ�RI�WKH�560�LQVWUXFWLRQ��WKH�SURFHVVRU�UHVWRUHV�WKH�RULJLQDO�FRQWH[W�WKDW�ZDV
VDYHG�ZKHQ�600�ZDV�HQWHUHG��600�LV�H[LWHG��DQG�WKH�SURFHVVRU�UHVXPHV�H[HFXWLRQ�RI�WKH�LQWHUUXSWHG
DSSOLFDWLRQ�RU�RSHUDWLQJ�V\VWHP�

4.5. SMRAM Mapping

$V�DOOXGHG�WR�HDUOLHU�LQ�VHFWLRQ������� (QDEOLQJ�60,
7KH�5����*OREDO�60,�HQDEOH�LV�FRQWUROOHG�E\�WKH�60,�&RQWURO�6WDWXV�5HJLVWHU>�@�ELW��7KLV�ELW�PXVW
EH�VHW�LQ�RUGHU�IRU�DQ�60,�WR�EH�VLJQDOHG�WR�WKH�&38��7KLV�ELW�LV�FOHDU�RQ�3RZHU�RQ�UHVHW�
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������ 6RIWZDUH�60,��WKH�ORFDWLRQ�RI�605$0�FDQ�EH�FKDQJHG�E\�FKDQJLQJ�WKH�LQWHUQDO
60%$6(�UHJLVWHU�LQ�,QWHO����SURFHVVRUV��7KH�5����DOVR�SURYLGHV�D�PHFKDQLVP�WKDW�DOORZV�605$0
WR�EH�UHORFDWHG��605$0�FDQ�EH�UHORFDWHG�E\�WKH�5����WR�HLWKHU�WKH�WRS����.E\WHV�RI�6\VWHP
'5$0��RU�WKH����.E\WHV�EHWZHHQ�$B����K�DQG�%B))))K�E\���1RWH�WKDW�IRU�DFFHVVHV�WR�WKH�UHJLRQ
$B����K�WR�%B))))K�WR�EH�PDSSHG�WR�'5$0�GXULQJ�600��WKH�FRUUHVSRQGLQJ�ELWV�LQ�WKH�6KDGRZ��
5HJLVWHU��>���@��PXVW�EH�VHW�WR�UHDG�ZULWH�'5$0�DFFHVV�

4.6. CPU Clock Speed Reduction
3RZHU�WKDW�LV�FRQVXPHG�E\�WKH�SURFHVVRU�LV�SURSRUWLRQDO�WR�WKH�FORFN�UDWH�WKDW�WKH�&38�UXQV�DW��7KXV�D�ZD\
WR�UHGXFH�RYHUDOO�V\VWHP�SRZHU�FRQVXPSWLRQ�LV�WR�VORZ�GRZQ�WKH�FORFN�JRLQJ�WR�WKH�&38�ZKHQ�WKH�V\VWHP
LV�LGOH��7KH�5����DOORZV�WKH�%,26�ILUPZDUH�SURJUDPPHU�WR�DFFRPSOLVK�WKLV�LQ�RQH�RI�WZR�ZD\V�

• ,VVXH�D�+DOW��+/7��LQVWUXFWLRQ�ZLWK�WKH�&ORFN�5HVHW�&RQWURO�5HJLVWHU>�@�ELW�VHW�WR�JOLWFKOHVVO\�VZLWFK�WKH
&38�FORFN�WR����.+]

• &KDQJH�WKH�&/.287�'LYLVRU�LQ�WKH�&ORFN�5HVHW�&RQWURO�5HJLVWHU>���@

������ +DOW��+/7��,QVWUXFWLRQ
7KH�+DOW��+/7��LQVWUXFWLRQ�FDQ�EH�XWLOL]HG�WR�VZLWFK�WKH�SURFHVVRU�FORFN�WR����.+]��:KHQ�WKLV�FORFN
VZLWFK�LV�SHUIRUPHG��WKH�&/.287��SLQ�LV�FRPSOHWHO\�VWRSSHG�DQG�GULYHQ�ORZ��DLGLQJ�SRZHU
FRQVHUYDWLRQ�ZKLOH�WKH�&38�LV�KDOWHG��7KH�&ORFN�5HVHW�&RQWURO�5HJLVWHU>�@�PXVW�EH�VHW�IRU�FORFN
VZLWFKLQJ�WR�WDNH�SODFH�

������ &ORFN�7KURWWOLQJ
7KH�VHFRQG�PHWKRG�RI�ORZHULQJ�WKH�SURFHVVRU�FORFN�UDWH�DQG�ORZHULQJ�RYHUDOO�SRZHU�FRQVXPSWLRQ
LV�WKURXJK�FORFN�WKURWWOLQJ��7KLV�LV�DFFRPSOLVKHG�E\�FKDQJLQJ�WKH�GLYLVRU��DQG�WKXV�VRXUFLQJ�D
ORZHU�VSHHG�&/.287�WR�WKH�SURFHVVRU��,QLWLDOO\��WKH�&ORFN�5HVHW�&RQWURO�5HJLVWHU>���@�ELWILHOG�LV
��E��,I�WKH�5����GHWHFWV�WKDW�HLWKHU���E�RU���E�LV�EHLQJ�ZULWWHQ�WR�WKH�ELWILHOG��D�VWRS�JUDQW�DUELWUDWLRQ
VHTXHQFH�ZLOO�EH�LQLWLDWHG�EHIRUH�WKH�FORFN�IUHTXHQF\�LV�FKDQJHG�

7DEOH�����&/.�26&�'LYLVRUV

&ORFN�5HVHW�&RQWURO
5HJLVWHU>���@

&/.�26&
'LYLVRU

$SSUR[LPDWH�3RZHU
&RQVXPSWLRQ�5DWLR

��E � �
��E � �
��E � ���
��E �� �����

������ 2VFLOODWRU�5HFRQQHFWLRQ�'HOD\
)LQDOO\��WKH�5����&ORFN�5HVHW�&RQWURO�5HJLVWHU�LQFOXGHV�D�IHDWXUH�WR�DOORZ�D�GHOD\�EHIRUH�VRXUFLQJ
DQ�RVFLOODWRU�RU�3//�FORFN�V\QWKHVL]HU�EDFN�WR�WKH�SURFHVVRU��7KLV�DOORZV�WKHVH�GHYLFHV�H[WUD�WLPH��LI
QHHGHG��WR�UHWXUQ�WR�WKHLU�UDWHG�IUHTXHQF\�DIWHU�WKH\�KDYH�EHHQ�SRZHUHG�GRZQ�E\�WKH�26&B2))�
VLJQDO��$IWHU�WKH�REVHUYHG�GHOD\��673&/.��ZLOO�EH�KHOG�IRU�DQ�DGGLWLRQDO��PV�EHIRUH�WKH�FORFN�LV
VRXUFHG�EDFN�WR�WKH�SURFHVVRU��7KH�SURJUDPPDEOH�GHOD\V�DUH�HQXPHUDWHG�EHORZ�LQ�7DEOH����
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7DEOH�����3URJUDPPDEOH�2VFLOODWRU�5HFRQQHFWLRQ�'HOD\

&ORFN�5HVHW�&RQWURO
5HJLVWHU>���@

2VFLOODWRU�5HFRQQHFWLRQ
'HOD\��PV�

��E 1R�'HOD\
��E ���
��E ���
��E ���
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