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A processor can operate in three different nodes. In
an active node, a first voltage is provided to the
processor, where the first voltage is sufficient to

(122INTBRNATION P SRFESGTHON PUBEXHERIUNDER $HE BETENGCOOPHRANON TREATY (PCT)

| ow power node,

in t AeerpasiphBirgn mode t ha

additiop the {ocgssor yer at e
nglr 11’%&? ovi deptp the
W?‘iembé Oqsd 31 Y he processor to

a ret entimn
(19) Vohid Ipellscies FomertnO8)nizative (P

nvoltage is provided to

Aty AG AGUR A RRRYARIRA

in a thjrd_node,
§§?} nal Publlcatlon Number

SA3079 A3

(51) Inter a\cﬁo atent assla“lcglon

(25536{38 oper ations or

(21) In@eit}']nagonalezg hca&)oncli\!%QlF d relative

e act 252008/005692

(22) International Filing Date: 2 May 2008 (02.05.2008)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

11/743,388 2 May 2007 (02.05.2007) US

(71) Applicant (for all designated States except US): AD-
VANCED MICRO DEVICES, INC. [US/US]; One
Amd Place, Mail Stop 68, P.o. Box 3453, Sunnyvale, CA
94088-3453 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): BRANOVER, Alex
[IL/US]; 173 Davis Avenue #3, Brookline, MA 02445
(US). HELMS, Frank, P. [US/US]; 7513 Bonniebrook
Drive, Austin, TX 78735 (US). STEINMAN, Maurice
[US/US]; 78 Denoncourt Street, Marlborough, MA 01752
(US).

(74) Agent: DRAKE, Paul, S.; Advanced Micro Devices, Inc.,
7171 Southwest Parkway, Mail Stop B100.3.342, Austin,
TX 78735 (US).

s _coherency me
per

t not e ecu

H tes (unless 0 erwise mdlcated for every

Signiate

ég)rmdﬁ LAVRY pORBLALLIS AR, AG, AL, AM,
t 0 theit ADEV ¥ BRBCEH, BR, BW, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,
EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
IL, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC,
LK, LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN,
MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH,
PL, PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV,
SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,
ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB,GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL,
NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,
CIL, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

with international search report

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

[Continued on next page]

(54) Title: DATA PROCESSING DEVICE WITH LOW-POWER CACHE ACCESS MODE

ACTIVE
VOLTAGE
J 202
CACHE
PROCESSING | -—--ormromrmremme e\ oo
VOLTAGE
RETENTION ’
VOLTAGE i ] ‘ ;
205 207 208 (o211 213 | 215
e Loy~ ey~ ‘L/V\l [ !"V\/ '
204 206 208 210/ 212 214
MODE CHANGE RECEIVE RECEIVE RECEIVE
INDICATOR CACHE CACHE MODE CHANGE
RECEIVED MESSAGE MESSAGE INDICATOR
COMPLETE COMPLETE
PROCESSING PROCESSING

(57) Abstract: A processor can operate in three different modes. In an active mode, a first voltage is provided to the processor,
where the first voltage is sufficient to allow the processor to execute instructions (402). In a low-power mode, a retention voltage is
provided to the processor (408). The processor consumes less power in the retention mode than in the active mode. In addition, the
processor can operate in a third mode, where a voltage is provided to the processor sufficient to allow the processor to process cache
messages, such as coherency messages, but not execute other normal operations or perform normal operations at a very low speed
relative to their performance in the active mode (412).
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