PCT WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification©: (11) International Publication Number: WO 97/14289
A3

GOGF 13/16 (43) International Publication Date: 24 April 1997 (24.04.97)

(21) International Application Number: PCT/US96/16835 | (81) Designated States: AL, AM, AT, AT (Utility model), AU, AZ,

BA, BB, BG, BR, BY, CA, CH, CN, CU, CZ, CZ (Utility

(22) International Filing Date: 18 October 1996 (18.10.96) model), DE, DE (Utility model), DK, DK (Utility model),

EE, EE (Utility model), ES, FI, FI (Utility model), GB, GE,
HU, IL, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS,
(30) Priority Data: LT, LU, LV, MD, MG, MK, MN, MW, MX, NO, NZ, PL,

08/545,292 19 October 1995 (19.10.95) us PT, RO, RU, SD, SE, SG, SI, SK, SK (Utility model), TJ,
T™, TR, TT, UA, UG, UZ, VN, ARIPO patent (KE, LS,
MW, SD, SZ, UG), Eurasian patent (AM, AZ, BY, KG, KZ,

(71) Applicant: RAMBUS, INC. [US/US]; 2465 Latham Street, MD, RU, TJ, TM), European patent (AT, BE, CH, DE, DK,
Mountain View, CA 94040 (US). ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI
patent (BF, BJ, CF, CG, CI, CM, GA, GN, ML, MR, NE,

(72) Inventors: BARTH, Richard, Maurice; 787 Los Robles, Palo SN, TD, TG).

Alto, CA 94306 (US). WARE, Frederick, Abbot; 13961
Fremont Pines Lane, Los Altos Hills, CA 94022 (US). )
DILLON, John, Bradly; 177 Monroe Drive, Palo Alto, |Published

CA 94306 (US). STARK, Donald, Charles; Apartment With international search report.

108, 4546 B10 El Camino, Los Altos, CA 94022 (US). Before the expiration of the time limit for amending the claims
HAMPEL, Craig, Edward; 5927 Dunn Avenue, San Jose, and to be republished in the event of the receipt of amendments.
CA 95123 (US). GRIFFIN, Matthew, Murdy; 360 Apricot

Lane, Mountain View, CA 94040 (US). (88) Date of publication of the international search report:

(74) Agents: VINCENT, Lester, J. et al.; Blakely, Sokoloff, Taylor 2 April 1998 (02.04.98)

& Zafman, 7th floor, 12400 Wilshire Boulevard, Los
Angeles, CA 90025 (US).

(54) Title: PROTOCOL FOR COMMUNICATION WITH DYNAMIC MEMORY

: CRNSAY omunnmv !
W BANKO BANK 1 !
| i
) 4 1
= [rowsoeearcronm | [rowssse e cacess | :
1
USRS .
[ ittt el S T t
! |
‘} B A I
I
, | conmoLLoaic 1m1g :
! !
m | § I
waory |\ 1] '
CONTROUER o _1 _________________ .
o A e B e T =3
L 50 ] 6 !
: RECEVER . X
2 | —3 T L |
— < ~=1 1 YR s
L 3 L j | —
Vi b v .
o oo b ™)

(57) Abstract

A system and method for performing data transfers within a computer system is provided. The system includes a controller configured
to dynamically adjust the interleave of the communications required to perform a series of data transfer operations to maximize utilization
of the channel over which the communications are to be performed. The controller is able to vary the time interval between the transmission
of control information that requests a data transfer and the performance of the data transfer by signaling the beginning of the data transfer
with a strobe signal sent separate from the control information. The controller is able to defer the determination of how much data will
be transferred in the operation by initiating the termination of a data transfer with a termination signal. The method provides a technique
for distinguishing between identical control signals that are carried on the same line. The system includes a memory device with control
circuitry that allows no more than one memory bank powered by any given power supply line to perform sense or precharge operations.
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