wo 2012/135431 A3 [N 0000 0 OO R

(43) International Publication Date

Organization
International Bureau

—~
é

=

\

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
(19) World Intellectual Property

(10) International Publication Number

WO 2012/135431 A3

4 October 2012 (04.10.2012) WIPOIPCT
(51) International Patent Classification: (81) Designated States (uniess otherwise indicated, for every
GO6F 12/08 (2006.01) GO6F 11/10 (2006.01) kind of national protection available). AE, AG, AL, AM,
GOGF 13/14 (2006.01) AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
21) International Apolication Number: CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
(21) International Application Number: DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
PCT/US2012/031095 HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
(22) International Filing Date: KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
29 March 2012 (29.03.2012) MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
(25) Filing Language: English SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
(26) Publication Language: English TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(30) Priority Data: (84) Designated States (uniess otherwise indicated, for every
13/078,704 1 ApI’il 2011 (01.04.2011) Us kind Of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
(71) Applicant (for all designated States except US): INTEL UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU,
CORPORATION [US/US]; 2200 Mission College TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
Boulevard, M/S: RNB-4-150, Santa Clara, CA 95052 DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
(US). LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
(72) Inventors; and SM, TR, OAPL (B, BI. CF, CG, C1, CM, GA. GN. GO,
(75) Inventors/Applicants (for US only): MCGINNIS, Dar- T S ’
rell, S. [US/US]; 860 N 28th Ave, Cornelius, OR 97113 Published:
(Iyaz.esilgzle),Lgesasg’z’n,Céng(;t(;OE[%U(%ISJS];&GNfligViX —  with international search report (Art. 21(3))
Rajat [US/US]; 16548 NW Talkingstick Way, Beaverton, —  before the expiration of the time limit for amending the
OR 97006 (US). CHINTHAMANI, Meenakshisundaram claims and to be republished in the event of receipt of
R. [US/US]; 2616 NE Nova Avenue, Hillsboro, OR 97124 amendments (Rule 48.2(h))
(US). (88) Date of publication of the international search report:

74

Agents: VINCENT, Lester J. et al.; Blakely, Sokoloff,
Taylor & Zafman LLP, 1279 Oakmead Parkway,
Sunnyvale, CA 94085-4040 (US).

27 December 2012

(54) Title: MECHANISMS AND TECHNIQUES FOR PROVIDING CACHE TAGS IN DYNAMIC RANDOM ACCESS
MEMORY

‘/‘1‘1%‘5—471|70|69|68|67|66|65|64|63|62|61|60| o[98 7 6543 2]1]0]

EVEN BITS 120 [142] 140[138] 136 134 [132[ 130] 128126 [124] 122] 120 wew [ 1816 [14 [12 ]

ODD BITS 140 [143] 141]130] 137]135[133]131] 120127 [ 125] 123 121] eae [19]17 |

15 [13 |

Y X '
160 O 180
OO0 000 Qg g oo [ I B B B = B o B o B o B v B e
2 3 3 3 3 @ .2 LI o0 2 D L8 2y L s RS D
T T QDR DIy FIT T TS veedT §F ST ST T T S5 B
rxxxxx:_\A:s_'\;_'\;s S 3 2R ® > REn o
S ® e AN o R RSS
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
OO0 P Py ooy 9 999 9 999y Y
2 32 3 3 a3 a3'f g5 8 88 L8 8 20 2 90 a8 2
2 2 B 2 DB DA BIF T T B *T &P H T YT T E T D
3333 agsenn 3z eNeow =
= © N oo w =R EINR RN
1
1
1
1

FIG. 1

(57) Abstract: A dynamic random access memory (DRAM) is operated as a cache memory coupled with a processor core. A block
of data is transmitted to the DRAM as even and odd pairs of bits from the processor core. The block of data includes N error correct-
ing code (ECC) bits and 11*N data bits. Two or more cache lines are to be stored in a memory page with tag bits aggregated together
within the page.
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