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9HUVLRQ�����RI�WKLV�GRFXPHQW�ZDV�UHOHDVHG����-DQXDU\�

��������������&HQWDXU�7HFKQRORJ\��,QF���$OO�5LJKWV�5HVHUYHG

&HQWDXU 7HFKQRORJ\� ,QF� UHVHUYHV WKH ULJKW WR PDNH

FKDQJHV LQ LWV SURGXFWV ZLWKRXW QRWLFH LQ RUGHU WR

LPSURYH GHVLJQ RU SHUIRUPDQFH FKDUDFWHULVWLFV�

7KLV SXEOLFDWLRQ QHLWKHU VWDWHV QRU LPSOLHV DQ\

UHSUHVHQWDWLRQV RU ZDUUDQWLHV RI DQ\ NLQG� LQFOXGLQJ

EXW QRW OLPLWHG WR DQ\ LPSOLHG ZDUUDQW\ RI

PHUFKDQWDELOLW\ RU ILWQHVV IRU D SDUWLFXODU SXUSRVH�

1R OLFHQVH� H[SUHVV RU LPSOLHG� WR DQ\ LQWHOOHFWXDO

SURSHUW\ ULJKWV LV JUDQWHG E\ WKLV GRFXPHQW�

&HQWDXU 7HFKQRORJ\� ,QF� PDNHV QR UHSUHVHQWDWLRQV

RU ZDUUDQWLHV ZLWK UHVSHFW WR WKH DFFXUDF\ RU

FRPSOHWHQHVV RI WKH FRQWHQWV RI WKLV SXEOLFDWLRQ RU

WKH LQIRUPDWLRQ FRQWDLQHG KHUHLQ� DQG UHVHUYHV WKH

ULJKW WR PDNH FKDQJHV DW DQ\ WLPH� ZLWKRXW QRWLFH�

&HQWDXU 7HFKQRORJ\� ,QF� GLVFODLPV UHVSRQVLELOLW\ IRU

DQ\ FRQVHTXHQFHV UHVXOWLQJ IURP WKH XVH RI WKH

LQIRUPDWLRQ LQFOXGHG KHUHLQ�

7UDGHPDUNV

:LQ&KLS� ,'7�&�� &�� DQG &HQWDXU+DXOV DUH WUDGHPDUNV RI ,QWHJUDWHG

'HYLFH 7HFKQRORJ\ &RUSRUDWLRQ�

$0'� WKH $0' ORJR� DQG FRPELQDWLRQV WKHUHRI DUH WUDGHPDUNV RI $GYDQFHG

0LFUR 'HYLFHV� ,QF� $P��� DQG $0'�.� DUH UHJLVWHUHG WUDGHPDUNV� DQG

$0'��' LV D WUDGHPDUN RI $GYDQFHG 0LFUR 'HYLFHV� ,QF�

0LFURVRIW DQG :LQGRZV DUH UHJLVWHUHG WUDGHPDUNV RI 0LFURVRIW &RUSRUDWLRQ�

,QWHO� WKH ,QWHO ORJR� DQG FRPELQDWLRQV WKHUHRI DUH WUDGHPDUNV RI WKH ,QWHO

&RUSRUDWLRQ� 00; DQG ,QWHO��� DUH WUDGHPDUNV RI WKH ,QWHO &RUSRUDWLRQ�

3HQWLXP LV D UHJLVWHUHG WUDGHPDUN RI WKH ,QWHO &RUSRUDWLRQ�

&\UL[� WKH &\UL[ ORJR� DQG FRPELQDWLRQV WKHUHRI DUH WUDGHPDUNV RI WKH &\UL[

&RUSRUDWLRQ� &\UL[ �[��0; LV D WUDGHPDUN RI WKH &\UL[ &RUSRUDWLRQ�

2WKHU SURGXFW QDPHV XVHG LQ WKLV SXEOLFDWLRQ DUH IRU LGHQWLILFDWLRQ

SXUSRVHV RQO\ DQG PD\ EH WUDGHPDUNV RI WKHLU UHVSHFWLYH FRPSDQLHV.
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INTRODUCTION
7KH�,'7�:LQ&KLS�3URFHVVRU�)DPLO\�LV�DQ�[���FRPSDWLEOH

SURFHVVRU�IDPLO\�ZLWK�XQLTXH�IHDWXUHV�DQG�UHVWULFWLRQV���7KLV

JXLGH�VKRXOG�VHUYH�DV�D�VWDUWLQJ�SRLQW�IRU�DQ\�%,26

SURJUDPPHUV�DGDSWLQJ�WKHLU�%,26�FRGH�WR�UHFRJQL]H�DQG�IXOO\

XWLOL]H�WKH�,'7�:LQ&KLS�3URFHVVRU�)DPLO\�&38V���7KLV�LV�QRW�D

VWDQG�DORQH�GRFXPHQW��LW�LV�PHDQW�DV�D�FRPSDQLRQ�WR�WKH�,'7

:LQ&KLS�3URFHVVRU�)DPLO\�'DWD�6KHHW���7KH�'DWD�6KHHW

SURYLGHV�WKH�GHWDLOHG�LQIRUPDWLRQ�

7KLV�GRFXPHQW�GLVFXVVHV�WKH�,'7�:LQ&KLS�&��DQG��PDLQO\��WKH

YDULRXV�YHUVLRQV�RI�WKH�,'7�:LQ&KLS����ZLWK�VRPH�DGYDQFH

LQIRUPDWLRQ�DERXW�WKH�,'7�:LQ&KLS���

6RPH�SURJUDPPLQJ�LQIRUPDWLRQ�KDV�FKDQJHG��VHH�VDPSOH�FRGH�WR

HQDEOH�E\WH�FRPELQLQJ����7KH�QHZ�FRGH�LV�VWLOO�EDFNZDUG�

FRPSDWLEOH�ZLWK�WKH�,'7�:LQ&KLS�&���EXW�ZLOO�QRZ�VXSSRUW

IXWXUH�SURGXFWV�

GENERAL COMPATIBILITY
7KH�,'7�:LQ&KLS�3URFHVVRU�)DPLO\�SURFHVVRUV�DUH�KLJKO\

FRPSDWLEOH�ZLWK�VWDQGDUG��§����FODVV¨��[���LPSOHPHQWDWLRQV�

6RPH�PHPEHUV�RI�WKH�,'7�:LQ&KLS�IDPLO\�DOVR�VXSSRUW

LQGXVWU\�FRPSDWLEOH�LQVWUXFWLRQ�VHW�H[WHQVLRQV�WKDW�VSHHG�XS

FHUWDLQ�JUDSKLFV�RSHUDWLRQV��$0'��'�7HFKQRORJ\����7KH

KDQGOLQJ�RI�60,�LV�FRPSDWLEOH�ZLWK�WKH�,QWHO�3HQWLXP��3��&��

'LIIHUHQW�PHPEHUV�RI�WKH�,'7�:LQ&KLS�IDPLO\�VXSSRUW�GLIIHUHQW

FORFN�VSHHG�PXOWLSOHV���(DUOLHU�PHPEHUV�RI�WKH�,'7�:LQ&KLS

IDPLO\�VXSSRUW�PXOWLSOLHUV�RI���������DQG��[�RQO\�

7KH�:LQ&KLS�&��DQG�HDUOLHU�YHUVLRQV�RI�WKH�:LQ&KLS���RIIHU�QR

PHWKRG�WKURXJK�VRIWZDUH�IRU�WKH�SURJUDPPHU�WR�GHWHUPLQH�WKH

FORFN�PXOWLSOLHU���7KLV�VLWXDWLRQ�ZDV�UHPHGLHG�LQ�WKH����0+]

EXV�YHUVLRQV�RI�WKH�:LQ&KLS�����7KH�YHUVLRQV�FDQ�EH

GLVWLQJXLVKHG�WKURXJK�WKH�XVH�RI�WKH�&38,'�LQVWUXFWLRQ�

GHVFULEHG�LQ�D�ODWHU�VHFWLRQ�
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7KH�IROORZLQJ�WDEOH�VXPPDUL]HV�WKH�,'7�:LQ&KLS���XVDJH�RI�WKH

%)�SLQV�DV�FRPSDUHG�WR�WKH�3��&���3OHDVH�UHIHU�WR�WKH�'DWD

6KHHW�IRU�PRUH�GHWDLOHG�LQIRUPDWLRQ�

Pins Clock Multiplier

BF2 BF1 BF0 IDT WinChip 2 Intel P54C

1 0 0 2x 2.5 x
1 0 1  3 x 3 x
1 1 0 2 x 2 x
1 1 1 4 x 1.5 x
0 0 0 4x
0 0 1 5 x
0 1 0 4 x
0 1 1 5x

7KH����0+]�EXV�IUHTXHQF\�YHUVLRQ��WKH�,'7�:LQ&KLS��$�

VXSSRUWV�D�GLIIHUHQW�VHW�RI�FORFN�PXOWLSOLHUV��LQFOXGLQJ�IUDFWLRQDO

PXOWLSOLHUV�QRW�VXSSRUWHG�E\�SUHYLRXV�YHUVLRQV���7KHVH

PXOWLSOLHUV�DUH�VXPPDUL]HG�LQ�WKH�IROORZLQJ�WDEOH�

Pins Clock Multiplier

BF2 BF1 BF0 IDT WinChip 2A

1 0 0 2.5x
1 0 1  3 x
1 1 0 3.33 x
1 1 1 3.5 x
0 0 0 4.5 x
0 0 1 2.33 x
0 1 0 4 x
0 1 1 2.66 x

Bus Frequency
Multipliers

For WinChip 2
(original
version)

Bus Frequency
Multipliers

WinChip 2A
(100MHz Bus

version)
and WinChip 3
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,Q�WKH�:LQ&KLS��$��WKH�PXOWLSOLHU�LQIRUPDWLRQ�FDQ�EH�UHDG�IURP

PDFKLQH�VSHFLILF�UHJLVWHUV��065��[��$�DQG��[�����DV�IROORZV�

Ratio MSR 0x147 [26:23] MSR 0x10A [1:0]

2.5X 0011b 00b
3.0X 0100b 00b
3.33X 1000b 01b
3.5X 0101b 00b
4.5X 0111b 00b
2.33X 0101b 01b
4.0X 0110b 00b
2.66X 0110b 01b

                             Register Settings

            Ratio = ( MSR 0x147 [26:23] + 2 )  ÷ ( MSR 0x10A[1:0] + 2 )

7KH�0DFKLQH�6SHFLILF�5HJLVWHUV��065V��DUH�QRW�FXUUHQWO\

FRPSDWLEOH�ZLWK�D�3��&�H[FHSW�IRU�WKH�7LPHVWDPS�&RXQWHU

�PRUH�RQ�WKDW�ODWHU����:KHQ�DQ�,'7�:LQ&KLS�IDPLO\�&38�LV

UHFRJQL]HG��ZULWHV�WR�DQG�UHDGV�IURP�065V�VKRXOG�EH�DYRLGHG

�ZLWK�WKH�H[FHSWLRQ�RI�065���K��WKH�7LPHVWDPS�&RXQWHU��

7KHUH�DUH�VRPH�SHUIRUPDQFH�HQKDQFLQJ�IHDWXUHV�WKDW�FDQ�DQG

VKRXOG�EH�HQDEOHG���:ULWH�FRPELQLQJ��ZHDN�UHDG�RUGHULQJ�DQG

OLQHDU�EXUVW�RUGHULQJ�DUH�VXFK�IHDWXUHV��GHVFULEHG�ODWHU��

$OWKRXJK�§00;�FRPSDWLEOH¨�LQVWUXFWLRQV�DUH�VXSSRUWHG��WKH

VWULQJ�§00;¨�VKRXOG�QRW�EH�GLVSOD\HG�ZLWK�WKH�SURFHVVRU�QDPH�

)XUWKHUPRUH��WKH�§�6¨�VWULQJ�WKDW�,QWHO�XVHV�WR�LGHQWLI\�&38V

WKDW�VXSSRUW�60,�VKRXOG�QRW�EH�XVHG��HYHQ�WKRXJK�60,�LV

VXSSRUWHG���7KH�RQO\�LGHQWLILHUV�WKDW�VKRXOG�EH�GLVSOD\HG�DUH�WKH

SURFHVVRU�QDPH��H�J��§,'7�:LQ&KLS��¨��DQG�D�PHJDKHUW]�RU�35�

UDWLQJ���7KLV�PHJDKHUW]�UDWLQJ�LV�WKH�DFWXDO�LQWHUQDO�FORFN

IUHTXHQF\�ZKLOH�WKH�35�UDWLQJ�LV�DV�JLYHQ�LQ�WKH�IROORZLQJ�WDEOH�

7KH�DFWXDO�&38�0+]�VKRXOG�EH�GLVSOD\HG�ZKHQHYHU�WKH�EXV

VSHHG�LV�EHORZ���0+]���:KHQ�WKH�EXV�VSHHG�LV�HLWKHU���0+]�RU

���0+]��WKHQ�WKH�35�UDWLQJ�VKRXOG�EH�XVHG���1RWH�WKDW�WKH

VXIIL[�§0+]¨�VKRXOG�QRW�EH�XVHG��DV�LQGLFDWHG�LQ�WKH�WDEOHV

EHORZ�
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Clock
Speed

MHz

PR

Rating

Multiplier
and Bus

Frequency

Identifier

200 200 3x66MHz IDT WinChip 2 – 200

200 233 2x100MHz IDT WinChip 2 – 233

208 233 2.5x83MHz IDT WinChip 2 – 233

233 233 3.5x66MHz IDT WinChip 2 – 233

233 266 2.33x100MHz IDT WinChip 2 – 266

250 266 3x83MHz IDT WinChip 2 – 266

250 300 2.5x100MHz IDT WinChip 2 – 300

266 266 4x66MHz IDT WinChip 2 – 266

266 300 2.66x100MHz IDT WinChip 2 – 300

:LQ&KLS���UHSUHVHQWV�D�VLJQLILFDQW�LPSURYHPHQW�LQ�SHUIRUPDQFH

RYHU�WKH�:LQ&KLS�����7KH�QH[W�WDEOH�VKRZV�WKH�35�UDWLQJV�RI�WKH

:LQ&KLS�����$JDLQ��SOHDVH�QRWH�WKDW�QHLWKHU�§35¨�QRU�§0+]¨

DSSHDU�LQ�WKH�LGHQWLILHU�VWULQJ�

Clock
Speed

MHz

PR

Rating

Multiplier
and Bus

Frequency

Identifier

200 233 3x66MHz IDT WinChip 3 - 233

233 266 3.5x66MHz IDT WinChip 3 - 266

233 300 2.33x100MHz IDT WinChip 3 - 300

266 300 4x66MHz IDT WinChip 3 - 233

266 333 2.66x100MHz IDT WinChip 3 – 333

285 350 3x95MHz IDT WinChip 3 - 350

300 333 4.5x66MHz IDT WinChip 3 - 333

300 366 3x100MHz IDT WinChip 3 - 366

316 380 3.33x95MHz IDT WinChip 3 - 380

333 366 5x66MHz IDT WinChip 3 – 366

333 400 3.33x100MHz IDT WinChip 3 - 400

WinChip 2A
PR Rating

Table

WinChip 3
PR Rating

Table



Preliminary Information

January 1999 IDT WinChip 2TM BIOS WRITERS GUIDE

7

Version 0.91 CENTAUR TECHNOLOGY CONFIDENTIAL 01/27/99

IDT WINCHIP RECOGNITION
7KH�ILUVW�VWHS�LV�WR�UHFRJQL]H�WKH�,'7�:LQ&KLS�DQG�LWV�UHYLVLRQ

OHYHO���%HFDXVH�HDFK�UHYLVLRQ�OHYHO�FDQ�KDYH�XQLTXH�IHDWXUHV�

ERWK�VWHSV�DUH�QHFHVVDU\.

&38�UHFRJQLWLRQ�LV�DFFRPSOLVKHG�WKURXJK�WKH�XVH�RI�WKH�&38,'

LQVWUXFWLRQ���7KH�&38,'�LQVWUXFWLRQ�RQ�,'7�:LQ&KLS�IDPLO\

&38V�LV�FRPSDWLEOH�ZLWK�WKDW�RI�RWKHU�[���FRPSDWLEOHV��EXW�ZLWK

DGGHG�IXQFWLRQDOLW\���5HIHU�WR�WKH�'DWD�6KHHW�IRU�PRUH�GHWDLOHG

LQIRUPDWLRQ�RQ�&38,'���:H�ZLOO�VXPPDUL]H�RQO\�WKH�IHDWXUHV�ZH

XVH�LQ�UHFRJQL]LQJ�DQG�ZRUNLQJ�ZLWK�WKH�,'7�:LQ&KLS�3URFHVVRU

)DPLO\�&38V�

2SHUDWLRQ�RI�&38,'��%DVLF�)XQFWLRQV�:

Input value:    eax:            0

Output values:

eax:            1
ebx:            0x746E6543
edx:            0x48727561
ecx:            0x736C7561

                Note that this makes the vendor ID string "CentaurHauls"

Input value:    eax:            1

Output values:

eax[3:0]         Stepping ID
eax[7:4]         Model        
eax[11:8]       Family
eax[31:12]     Reserved

ebx               Reserved
ecx               Reserved
edx               Feature flags

The stepping ID, model, family and feature flags are defined
compatibly.  The IDT WinChip C6 returns an eax value of 0x54z,
where  z  is the stepping number.  The IDT WinChip 2 returns 0x58z.
For the original WinChip 2, the value of z (the stepping ID) is 0x5 or 0xA
and for the 100MHz version, the value of z (the stepping ID) is 7, 8 or 9.
The WinChip 3 will return 0x59z.
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([WHQGHG��&38,'�)XQFWLRQV

7KH�H[WHQGHG�IXQFWLRQV�DUH�GHVFULEHG�LQ�GHWDLO�LQ�WKH�'DWD

6KHHW���:H�ZLOO�GHVFULEH�RQO\�WKH�RQH�ZH�XVH�LQ�GHWHFWLQJ�WKH

&38�W\SH�DQG�IHDWXUH�VHW�

7KH�RULJLQDO�,'7�:LQ&KLS�&��VXSSRUWHG�RQH�H[WHQGHG�IXQFWLRQ�

Input value:    eax:            0xC0000000

Output value:

       eax:            0xC0000000

In other words, the input value must return unchanged.  This indicates that only
C6 features are supported.

The input value eax = 0x80000000 will also be returned unchanged for an IDT
WinChip C6.  This can be used instead of eax = 0xC0000000.  For the IDT
WinChip 2 and beyond, the input value eax = 0x80000000 produces the following
output:

eax = 0x80000005 (highest extended cpuid function number)

ebx, ecx, edx reserved

7KH�,'7�:LQ&KLS���VXSSRUWV�VHYHUDO�H[WHQGHG�IXQFWLRQV�LQ

DGGLWLRQ�WR�WKH�RQH�GHVFULEHG�DERYH���7KHVH�VKRXOG�QRW�EH�XVHG

XQOHVV�LW�LV�SUHYLRXVO\�GHWHUPLQHG�WKDW�\RX�DUH�UXQQLQJ�RQ�DQ

,'7�:LQ&KLS���SHU�WKH�DERYH�

Input value:    eax:            0x80000001

Pertinent output values:

eax[3:0]            Stepping ID
eax[7:4]            Model
eax[11:8]          Family
eax[31:12]        Reserved

edx[31]             1 if AMD-3D instructions supported

    0 if AMD-3D instructions not supported

7KLV�LQIRUPDWLRQ�FDQ�EH�XVHG�WR�VHOHFW�DQ�LGHQWLILFDWLRQ

VWULQJ�WR�GLVSOD\�DW�ERRW�WLPH���+RZHYHU��WKHUH�LV�DQRWKHU

DUFKLWHFWHG�PHDQV�RI�GHWHUPLQLQJ�WKH�FRUUHFW�GLVSOD\�VWULQJ

ZKLFK�PLJKW�EH�VLPSOHU�WR�LPSOHPHQW��LI�WKDW�LV�DOO�WKDW�LV
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GHVLUHG���7KHUH�LV�D�VHW�RI�WKUHH�H[WHQGHG�&38,'�IXQFWLRQV�WKDW

UHWXUQV�WKH�FRUUHFW�&38�,GHQWLILHU�6WULQJ����7KH\�VKRXOG�EH

LQYRNHG�VHTXHQWLDOO\�WR�UHDG�WKH�FRPSOHWH�:LQ&KLS�LGHQWLILHU�

Input values:    eax:            0x80000002 – 0x80000004 (three values)

Output:

Returns the name of the processor, suitable for BIOS to display on the screen
(ASCII).  The string can be up to 48 characters in length.  If the string is shorter,
the rightmost characters are padded with zero.  The leftmost characters go in
eax, then ebx, ecx, and edx.  The leftmost character goes in least significant byte
(little endian).

For example, the string “IDT WinChip 2” would be returned by extended function
eax = 0x80000002 as follows:

eax = 0x20544449
ebx = 0x436E6957
ecx = 0x20706968
edx = 0x00000032

Since the string is only 13 bytes, the extended functions eax = 0x80000003 and
eax = 0x80000004 return zero in eax, ebx, ecx and edx.  A longer display string
would require the use of functions eax = 0x80000003 and eax = 0x80000004.

CLOCK FREQUENCY DETERMINATION
7KH�EHVW�DOJRULWKPV�IRU�GHWHUPLQLQJ�WKH�FORFN�IUHTXHQF\�PDNH

XVH�RI�WKH�5'76&�LQVWUXFWLRQ���7KLV�LQVWUXFWLRQ�\LHOGV�D�UXQQLQJ

���ELW�FRXQW�RI�WKH�QXPEHU�RI�SURFHVVRU�FORFNV�VLQFH�SRZHUXS�

7KLV�FRXQW�FDQ�EH�UXQ�DJDLQVW�HLWKHU�RI�WZR�LQGHSHQGHQW�FORFNV

LQ�WKH�3&�DUFKLWHFWXUH���7KHVH�WZR�FORFN�VRXUFHV�FDQ�EH

SURJUDPPHG�WR�JHQHUDWH�LQWHUUXSWV�DQG�WKH�76&�FRXQW�FDQ�EH

FRPSDUHG�EHWZHHQ�WZR�VXFFHVVLYH�LQWHUUXSWV���7KLV�FRXQW�LV

DFFXUDWH�HQRXJK�WR�SODFH�WKH�&38�LQWR�RQH�RI�VHYHUDO�§PHJDKHUW]

ELQV�¨�$�V\VWHP�ZLOO�JHQHUDOO\�VXSSRUW�VHYHUDO�EXV�VSHHGV��VXFK

DV���0+]����0+]����0+]�RU����0+]���7KHVH�IUHTXHQFLHV�

PXOWLSOLHG�E\�WKH�DYDLODEOH�PXOWLSOLHUV�RI���������DQG����\LHOG�WKH

DIRUHPHQWLRQHG�PHJDKHUW]�ELQ���7KH�WZR�VRXUFHV�DUH�WKH�UHDO�

WLPH�FORFN��ZKLFK�ZLOO�JHQHUDWH�WKH�VR�FDOOHG�§SHULRGLF�LQWHUUXSW¨

DQG�WKH�V\VWHP�WLPHU�WLFN��ZLWK�LWV�IUHTXHQF\�RI�FORVH�WR�����

WLPHV�SHU�VHFRQG�
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DTLOCK

'7/2&.�SUHYHQWV�WKH�WDEOH�ZDON�VWDWH�PDFKLQH�IURP

SHUIRUPLQJ�D�UHDG�PRGLI\�ZULWH�VHTXHQFH�RQ�XSGDWHV�WR�WKH

$FFHVVHG�DQG�'LUW\�ELWV�LQ�WKH�SDJH�GLUHFWRU\�WDEOHV�

'7/2&.�LV�FRQWUROOHG�E\�ELW���RI�WKH�)HDWXUH�&RQWURO

5HJLVWHU��065��[�������7KLV�ELW�PXVW�EH�VHW�WR���IRU�QRUPDO

RSHUDWLRQ�

LINEAR BURST MODE
/LQHDU�EXUVW�PRGH�LPSURYHV�PHPRU\�SHUIRUPDQFH�LQ�WKH�FDVHV

ZKHUH�WKH�ILUVW�DGGUHVV�RI�D�EXUVW�UHDG�F\FOH�LV�QRW�D�PXOWLSOH�RI

�����/LQHDU�%XUVW�0RGH�LV�HQDEOHG�IRU�WKH�,'7�:LQ&KLS���E\

VHWWLQJ�ELW���RI�WKH�)HDWXUH�&RQWURO�5HJLVWHU��065��[�����WR���

7KLV�IHDWXUH�PXVW�EH�VXSSRUWHG�E\�WKH�FKLSVHW�LQ�RUGHU�WR�EH�XVHG�

3OHDVH�UHIHU�WR�WKH�LQGLYLGXDO�FKLSVHW�GRFXPHQWDWLRQ�IRU�KRZ�WR

HQDEOH�WKLV�IHDWXUH�

TRAIT MODE KEY
,I�V\VWHP�VRIWZDUH�LV�RQO\�FRQFHUQHG�ZLWK�SURJUDPPLQJ�WKH

PHPRU\�FRQILJXUDWLRQ�UHJLVWHUV��WKHQ�LW�FDQ�UHDG�WKH

0&5B&75/�UHJLVWHU��065��[�����DQG�LQVSHFW�WKH�7UDLW�0RGH

.H\�ILHOG��0&5B&75/>�����@����,Q�WKH�,'7�:LQ&KLS���DQG�ODWHU

YHUVLRQV�RI�WKH�SURFHVVRU�IDPLO\�WKH�7UDLW�0RGH�.H\�PXVW�EH

ZULWWHQ�WR�WKH�7UDLW�0RGH�FRQWURO�ILHOG��0&5B&75/>���@��LQ

RUGHU�WR�DFWLYDWH�WKH�PHPRU\�FRQILJXUDWLRQ�UHJLVWHUV���6\VWHP

VRIWZDUH�VKRXOG�GHWHUPLQH�ZKHWKHU�LW�UHFRJQL]HV�WKH�YDOXH�RI�WKH

WUDLW�PRGH�NH\�EHIRUH�ZULWLQJ�LW�WR�0&5B&75/>���@���)RU�WKH

,'7�:LQ&KLS���DQG�:LQ&KLS���WKH�YDOXH�LV����E���,I�WKH�YDOXH�LV

QRW�UHFRJQL]HG�E\�WKH�VRIWZDUH��WKH�NH\�PXVW�QRW�EH�ZULWWHQ�WR

DYRLG�VHULRXV�SUREOHPV�

,Q�JHQHUDO�V\VWHP�VRIWZDUH�FDQ�GHWHUPLQH�WKH�SURFHVVRU�YHUVLRQ
E\� FRPSDULQJ� WKH� )DPLO\� DQG� 0RGHO� ,GHQWLILFDWLRQ� ILHOGV
UHWXUQHG�E\�WKH�&38,'�VWDQGDUG�IXQFWLRQ�($; ��

,I� WKH�SURFHVVRU�YHUVLRQ� LV�QRW� UHFRJQL]HG� WKHQ�V\VWHP�VRIWZDUH
PXVW�QRW�DWWHPSW�WR�DFWLYDWH�DQ\�PDFKLQH�VSHFLILF�IHDWXUH�
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7KH�IROORZLQJ�WDEOH�LQGLFDWHV�KRZ�WR�LQWHUSUHW�WKH�UHVXOWV�RI�ERWK
PHWKRGV�

)DPLO\ 0RGHO 7UDLW� 0RGH� .H\
0&5B&75/>�����@

3URFHVVRU�9HUVLRQ

� � � ,'7�:LQ&KLS�&�

� � � ,'7�:LQ&KLS��

� � � ,'7�:LQ&KLS��

WRITE-COMBINING AND WEAK READ ORDERING
7KHVH�DUH�IHDWXUHV�WKDW�DUH�GHVFULEHG�LQ�GHWDLO�LQ�WKH�'DWD

6KHHW���%ULHIO\��ZKHQ�ZULWH�FRPELQLQJ�LV�HQDEOHG��WKH�,'7

:LQ&KLS���ZLOO�DWWHPSW�WR�DFFXPXODWH�PHPRU\�ZULWHV�RI�OHVV

WKDQ�D�IXOO�GZRUG���7KLV�UHGXFHV�WKH�PHPRU\�DFFHVV�RYHUKHDG

DQG�LPSURYHV�SHUIRUPDQFH��7KLV�IHDWXUH�VKRXOG�EH�HQDEOHG�ZKHQ

WKH�,'7�:LQ&KLS����RU�WKH�:LQ&KLS�&���LV�UHFRJQL]HG���:HDN

UHDG�RUGHULQJ�DOORZV�UHDG�RSHUDWLRQV�WR�EH�UH�RUGHUHG�DKHDG�RI

ZULWHV�WR�GLIIHUHQW�FDFKH�OLQHV��ZKLFK�FDQ�UHVXOW�LQ�GDWD�EHLQJ

DYDLODEOH�WR�D�SURJUDP�HDUOLHU�

7KH�DFWXDO�LPSOHPHQWDWLRQ�RI�WKHVH�IHDWXUHV�YDULHV�ZLWK�WKH

)HDWXUH�6HW�/HYHO��VR�LW�LV�LPSHUDWLYH�WKDW�WKLV�EH�FKHFNHG�EHIRUH

HQDEOLQJ�WKH�IHDWXUHV�

7KHVH�FRQFHSWV�DUH�EHWWHU�GHVFULEHG�LQ�WKH�VDPSOH�VRXUFH�FRGH

EHORZ���7KLV�LV�D�YHU\�EDVLF�DOJRULWKP�GHVLJQHG�IRU�VLPSOLFLW\�WR

LOOXVWUDWH�WKH�FRQFHSWV���5HILQHPHQWV�WR�WKLV�DOJRULWKP�FDQ�EH

PDGH�HDVLO\�WR�DFFRPPRGDWH�RWKHU�PHPRU\�FDSDFLWLHV���3OHDVH

UHIHU�WR�WKH�GDWD�VKHHW�IRU�PRUH�GHWDLOHG�LQIRUPDWLRQ���$UHDV�RI

LPSURYHPHQW�WR�WKLV�YHU\�EDVLF�DOJRULWKP�PLJKW�LQFOXGH�EHWWHU

VXSSRUW�IRU�PHPRU\�VL]HV�QRW�D�SRZHU�RI�WZR�PHJDE\WHV����7KH

DOJRULWKP�VKRZQ�WUHDWV�DQ\WKLQJ�JUHDWHU�WKDQ�WKH�FORVHVW�SRZHU

RI�WZR�PHJDE\WHV�DV�QRQ�ZULWH�FRPELQLQJ�VSDFH��VR�IRU�H[DPSOH

LI�WKH�PHPRU\
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VL]H�LV����0%�WKHQ�WKH�UHJLRQ�IURP������0%�LV�QRW�HQDEOHG�IRU

ZULWH�FRPELQLQJ���%HWWHU�VXSSRUW�IRU�WKH�VR�FDOOHG�§26���PHPRU\

KROH¨�LV�DOVR�SRVVLEOH���:KHQ�HQDEOHG��WKLV�KROH�LV�IURP������0%�

7KH�VDPSOH�DOJRULWKP�ZLOO�FUHDWH�D�QRQ�ZULWH�FRPELQLQJ��QRQ�

ZHDN�UHDG�RUGHUHG�KROH�IURP������0%�

1RWH�WKH�XVH�RI�FSXLG�ZLWK�HD[� ��[&��������WR�GHWHUPLQH

ZKLFK�,'7�:LQ&KLS�LV�LQVWDOOHG���7KH�VDPSOH�FRGH�ZLOO�DOVR�VHW

WKH�('&7/%�ELW�LQ�WKH�)HDWXUH�&RQWURO�5HJLVWHU��DV�UHTXLUHG�

1RWH�DOVR�WKH�XVH�RI�WKH�7UDLW�0RGH�.H\�DV�GHVFULEHG�DERYH�

6LPSOH�6DPSOH�$OJRULWKP�WR�(QDEOH�:ULWH�&RPELQLQJ

; This sample source code is placed in the public domain.
; Centaur Technology, Inc. disclaims all warranties, express
; or implied,  and all liability, including consequential
; and other indirect damages, for the use of this source
; code, including the warranties of merchantability and
; fitness for a particular purpose.

; Centaur Technology, Inc. does not assume any
; responsibility for any errors which may appear in this
; program nor any responsibility to update it.

;===========================================================
; IDT WinChip 2 Write Combining Support
;===========================================================

; base/mask pairs for memory ranges

; 0 - 512K
base_0          equ     00000000000000000000000000000000b
mask_512K       equ     11111111111110000000000000000000b

; 512K 640K
base_512K       equ     00000000000010000000000000000000b
mask_640K       equ     11111111111111100000000000000000b
; 1M - 2M
base_1          equ     00000000000100000000000000000000b
mask_2          equ     11111111111100000000000000000000b

; 2M - 4M
base_2          equ     00000000001000000000000000000000b
mask_4          equ     11111111111000000000000000000000b

; 4M - 8M
base_4          equ     00000000010000000000000000000000b
mask_8          equ     11111111110000000000000000000000b

; 8M - 16M
base_8          equ     00000000100000000000000000000000b
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mask_16         equ     11111111100000000000000000000000b
mask_12         equ     11111111110000000000000000000000b

; 16M - 32M
base_16         equ     00000001000000000000000000000000b
mask_32         equ     11111111000000000000000000000000b

; 32M - 64M
base_32         equ     00000010000000000000000000000000b
mask_64         equ     11111110000000000000000000000000b

; 64M - 128M
base_64         equ     00000100000000000000000000000000b
mask_128        equ     11111100000000000000000000000000b

; 128M - 256M
base_128        equ     00001000000000000000000000000000b
mask_256        equ     11111000000000000000000000000000b

; 256M - 512M
base_256        equ     00010000000000000000000000000000b
mask_512        equ     11110000000000000000000000000000b

; 512M - 1024M
base_512        equ     00100000000000000000000000000000b
mask_1024       equ     11100000000000000000000000000000b

; 1024M - 2048M
base_1024       equ     01000000000000000000000000000000b
mask_2048       equ     11000000000000000000000000000000b

; 2048M - 4096M
base_2048       equ     10000000000000000000000000000000b
mask_4096       equ     10000000000000000000000000000000b

; programming table for memory range registers

IDT_MCR_table   label   dword
                dd      base_2048
               dd      mask_4096

                dd      base_1024
                dd      mask_2048

                dd      base_512
                dd      mask_1024

                dd      base_256
                dd      mask_512

                dd      base_128
                dd      mask_256

                dd      base_64
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                dd      mask_128

                dd      base_32
                dd      mask_64

                dd      base_16
                dd      mask_32

                dd      base_8
                dd      mask_16

                dd      base_4
                dd      mask_8

                dd      base_2
                dd      mask_4

                dd      base_1
                dd      mask_2

                dd      base_512K
                dd      mask_640K

                dd      -1

MCRbaseno       equ     110h
MCR_CTRL        equ     120h

MCRvalue        equ     1111100000000000000001111b

BCRno     equ      145h
TLOCKbit     equ     3

;=========================================================
;Name     : Winchip Memory Features
;
; ** This routine should be called ONLY AFTER an IDT
;    WinChip CPU has been identified
;
;Function : To enable the IDT WinChip write combining and
;            weak read ordering
;
;Inputs:  edi = memory size in MB
;         bp = 1 if memory hole exists from 15 to 16MB
;              0 if not
;
;=========================================================

WinChip_Memory_Features  Proc    near

                pushad

; first assume C6
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; see memory range descriptors for details

; bh has trait bits, bl = 0 if C6, 1 if WinChip 2
; traits=111b, bl=0
                mov     ebx, 11100000000b

; now check feature level to see if we understand what to do
; we have to skip the programming if we are dealing with the
; wrong levels
                mov     ecx, MCR_CTRL
                rdmsr
                and     eax, 111b shl 17   ; check [19:17]

    jz      sub_1M    ; if 0, it’s C6
                cmp     eax, 1 shl 17  ; if 1, it’s WC2
                jne     No_Memory_Features  ;skip if not 1

; here if WinChip 2
; traits to turn on are weak read ordering and byte
; combining

; traits=10001b, bl=1
                mov     ebx, 1000100000001b

sub_1M:
        ; always set up 0-512K region

               mov     ecx, MCRbaseno

               mov     edx, base_0
               mov     eax, mask_512K
               or      al, bh  ;OR in the local trait bits
               wrmsr

; now calculate offset into table to program the rest of  ;
the memory range registers
; bsr returns the bit index of the highest 1 (largest power
;  of 2 in the number)

                bsr     ecx, edi
                neg     ecx
                lea     esi, [8*ecx+offset IDT_MCR_table+96]

; esi now contains the offset

                mov     ecx, MCRbaseno+1
program_one_mcr:
                mov     edx, cs:dword ptr [si]

                cmp     edx, -1
                je      short mcr_done

                mov     eax, cs:dword ptr [si+4]

                cmp     edx, base_8
                jne     short around_hole_check
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                or      bp, bp
                jz      short around_hole_check
                mov     eax, mask_12    ; if hole enabled

around_hole_check:
                or      al, bh  ;OR in the local trait bits

                wrmsr

                add     si, 8
                inc     ecx
                cmp     ecx, MCRbaseno+8
                jb      program_one_mcr
mcr_done:

        ; finally set up MCR_CTRL
; no trait mode control for c2c
                mov     edx, 0
                mov     ecx, MCR_CTRL
                test    bl, bl    ; check for WinChip 2
                jz      c2cwc     ; if C6

; if WinChip 2, need to get trait mode control bits
                rdmsr     ; bits 19:17 trait mode control

; isolate these bits
                and     eax, 111b shl 17
                shr     eax, 11      ; move them to 8:6
                mov     edx, eax   ; save the isolated bits

c2cwc:
                mov     eax, MCRvalue  ; get control value
                or      eax, edx  ; OR in trait mode control
                mov     edx, 0    ; prepare to write back
                wrmsr

                mov     ecx, BCRno
                rdmsr
                or      ax, 1 shl TLOCKbit
                wrmsr

No_Memory_Features:
                popad
                ret

WinChip_Memory_Features  endp
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SYSTEM SOFTWARE CONSIDERATIONS
0RVW�RI�WKH�WLPH��WKH�V\VWHP�%,26�ZLOO�VHW�XS�WKH�PHPRU\

FRQWURO�UHJLVWHUV�DV�VXJJHVWHG�LQ�WKH�VDPSOH�FRGH�DERYH���,I

V\VWHP�VRIWZDUH�VXFK�DV�WKH�RSHUDWLQJ�V\VWHP�RU�GHYLFH�GULYHUV

ZLVK�WR�UHSURJUDP�DQ\�RI�WKH�PHPRU\�FRQWURO�UHJLVWHUV��FHUWDLQ

VWHSV�PXVW�EH�WDNHQ�WR�DYRLG�FRQIOLFWV�DQG�XQSUHGLFWDEOH

EHKDYLRU���7KHUH�LV�D�ILHOG�RI���ELWV�LQ�WKH�0&5�&RQWURO�5HJLVWHU

�065��[�������7KHVH�ELWV�LQGLFDWH�ZKLFK�PHPRU\�FRQWURO

UHJLVWHUV��0&5V��DUH�LQ�XVH��ZLWK�QRQ�]HUR�WUDLWV��

7KH�IROORZLQJ�WDEOH�GHVFULEHV�WKH�UHOHYDQW�ELWV�RI�WKH�0&5

&RQWURO�5HJLVWHU�

Bit Description Default Notes

9 MCR 0 in use
0: MCR0[4:0] attributes is all zero
1: MCR0[4:0] attributes is non-zero

0 Read-
Only
(RO)

10 MCR 1 in use (see MCR 0) 0 RO

11 MCR 2 in use (see MCR 0) 0 RO

12 MCR 3 in use (see MCR 0) 0 RO

13 MCR 4 in use (see MCR 0) 0 RO

14 MCR 5 in use (see MCR 0) 0 RO

15 MCR 6 in use (see MCR 0) 0 RO

16 MCR 7 in use (see MCR 0) 0 RO

$�]HUR�LQ�DQ\�SRVLWLRQ�LQGLFDWHV�WKDW�WKDW�0&5�LV�XQXVHG���7KLV

PHDQV�WKDW�D�V\VWHP�SURJUDPPHU��IRU�H[DPSOH��D�YLGHR�GHYLFH

GULYHU�ZULWHU��PD\�HQDEOH�PHPRU\�WUDLWV�IRU�D�VSHFLDO�PHPRU\

EXIIHU���7KH�WUDLWV�DUH�DGGLWLYH�LI�WKHUH�DUH�RYHUODSV�LQ�UHJLRQV�

7KLV�FDQ�FDXVH�XQSUHGLFWDEOH�EHKDYLRU�LQ�FDVH�RI�UDQJH�RYHUODSV�

,Q�GHEXJJLQJ�VXFK�SUREOHPV�WKH�EHVW�WKLQJ�WR�GR�LV�]HUR�DOO�RI�WKH

0&5V�ILUVW�

MCR Control
Register

(MCR_CTRL)

MSR 0x120


