Title:
Abstrac

the effect of signal
menory device

recei ved (19 ¥erd btgersalf rprerty Oppapigation

A METHOD OF SYNCHRONI ZI NG READ
t .
speed synchronous nenory subsyst el
| east one flag signal.
char act er i at)iICERNRAONLL OFPKICATDN PlnailsnmmmbynauAmnntbommylouampmmi)ng for
Aftrdetéctl ng the frag si

|
i
|

The read | atency of a pl urdl{
The flag st

propagati on.

wi || begin outputting

International Bureau

(43) International Publication Date
6 September 2002 (06.09.2002)

= ) urrbe

PCT

%I NG IN A H GH SPEED MEMORY SYSTEM
@ /@B rrem)ry de- vices in a high

i s equal

adhas

’zed t hrough the use of at
é&h val ent signal propagation

ghal—a——
3 SSOC pr evi ousl Yy
UGN, < < °For
*162162*
(10) International Publication Number

WO 02/069341 A3

(51) International Patent Classification’:
11/409, 7/10, 7/20, 11/4072, GO6F 13/42

G11C 7/22,

(21) International Application Number: PCT/US02/02764

(22) International Filing Date: 1 February 2002 (01.02.2002)

(25) Filing Language: English

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

09/790,538 23 February 2001 (23.02.200t1) US
(71) Applicant: MICRON TECHNOLOGY, INC. [US/US];

8000 S. Federal Way, Boise, ID 83707-0006 (US).

(72) Inventors: JANZEN, Jeffery, W.; 2727 N. Silverleaf
Way, Meridian, ID 83642 (US). MANNING, Troy, A.;
8153 S. Obediah Lane, Meridian, ID 83642 (US). MAR-
TIN, Chris, G.; 3669 E. Alta Ridge Ct., Boise, ID 83716

(US). KEETH, Brent; 5077 N. Fifeshire PI.,
83713 (US).

Boise, ID

(74) Agent: D’AMICO, Thomas, J.; Dickstein Shapiro Morin
& Oshinsky LLP, 2101 L Street NW, Washington, DC
20037-1526 (US).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, H, GB, GD, GE, GH,
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG,
SI, SK, SL, T1I, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
VN, YU, ZA, ZM, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR,
GB, GR, TE, IT, LU, MC, NL, PT, SE, TR), OAPI patent

[Continued on next page]

|(54) Title: A METHOD OF SYNCHRONIZING READ TIMING IN A HIGH SPEED MEMORY SYSTEM

WO 02/069341 A3

1001 |  ACCEPT READ

COMMAND

FLAG SIGNAL
ASSERTED

WAIT A

T PREDETERMINED

NUMBER OF READ
CLOCK CYLCES

1003

1004 OUTPUT

I\ READ DATA

(57) Abstract: The read latency of a plurality of memory de-
vices in a high speed synchronous memory subsystem is equal-
ized through the use of at least one flag signal. The flag signal
has equivalent signal propagation characteristics read clock sig-
nal, thereby automatically compensating for the effect of signal
propagation. After detecting the flag signal, a memory device
will begin outputting data associated with a previously received
read command in a predetermined number of clock cycles. For
each of the flag signal, the memory controller, at system initial-
ization, determines the required delay between issuing a read
command and issuing the flag signal to equalize the system read
latencies. The delay(s) are then applied to read transactions dur-
ing regular operation of the memory system.
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