47084225 A1 IV 0O Y O OO OO

=
—

=

Title: METHOD AND APPARATUS FOR ESTABLI SHI NG AND
MAI NTAI NI NG DESI RED READ LATENCY I N H G4+ SPEED DRAM
[err] Abstract: A nmethod and apparatus for nanagi ng
(11) hﬁERHATIabAEAIHLmATgOMPUHHﬂmewDER THE RABING ICQIOSERISIHON EREATY (PCT)
roman external clock signal in order to conpensate

f(b%) W&P&%ﬁcwram Yvari aype@i n the anount of read

) :
cl oc ng rel ati db [
Chd Qrﬁ%%?tﬂpn%m?aéla d | at endROMDS 11III1I I|1|I|I| IFIIIMIIIIHIII IIH#IIII'HI A 00000 R
nerated initializafron a ifi’ q i>
t10 ext e 10 n rnatlona P llcatlon Number
eﬁ‘é%% w?ﬁg&ﬁ he sl deI ay [ %§ Al
I U(..K_ 1 00 LO Stadll SECONU COUNtEr. TIe COUNtEers T Uum
GD I l?rﬁkragglcgfmﬁéﬂﬁ'e'é S TAY 73nd t h%fgf Wi PR B%@EECPgECgGCg N

1) IN@haHER1 A BRGLER NMkbd-he 1 nter nal del Bt _ID, IL, IN, IS, JP, KE

cI ock signal. An imtesnedooread | ak&Rekr) L@LKIL§ YSEd U, LV, MA, MD.

to offset either counter to accouns MOMNINN MXIMENAGNT, NO, NZ, OM, PG,

22) I‘Feé‘éi‘a"“l"'aﬁ“’éﬁl?‘if of® N8 2BRAM CPFE ui t . PHOMCEE RhBU ISOSDOFSRSK, SL, SY, T, TM,

(25) FRAURLRGg] S equi val ent  tamfie of fRBIR E6UALErUC PRYE VC VN, YU, 24, ZM,
data is placed on an output line ®th a specified read

(26) Pybligatiopd s synchr oni zed SREEh  tshepdgtati Bades R2ADLICMIE Kdicated, for every

(30) Priority Data: kind of regional protection available): ARIPO (BW, GH,
10/389,807 18 March 2003 (18.03.2003)  US GM, KE, LS, MW, MZ, 8D, SL, SZ, TZ, UG, ZM, ZW),
Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), Euro-
(71) Applicant: MICRON TECHNOLOGY, INC. [US/US]; pean (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR,
8000 South Federal Way, Boise, ID 83707-0006 (US). GB, GR, HU, IE, IT, LU, MC, NL, PL, PT, RO, SE, SI, SK,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,

(72) Inventors: JOHNSON, Brian; 5977 E. Gateway Drive, ML, MR, NE, SN, TD, TG).

Boise, ID 83716 (US). KEETH, Brent; 5077 N. Fifeshire
P1., Boise, ID 83713 (US). LIN, Feng; 5035 East Stem- Published:

wood Street, Boise, ID 83716 (US). —  with international search report
—  before the expiration of the time limit for amending the
(74) Agent: D’AMICO, Thomas, J.; Dickstein Shapiro Morin claims and to be republished in the event of receipt of
& Oshinsky LLP, 2101 L. Street NW, Washington, WA amendments

20037-1526 (US).
For two-letter codes and other abbreviations, refer to the "Guid-

(81) Designated States (unless otherwise indicated, for every ance Notes on Codes and Abbreviations" appearing at the begin-
kind of national protection available): AE, AG, AL, AM, ning of each regular issue of the PCT Gazette.

(54) Title: METHOD AND APPARATUS FOR ESTABLISHING AND MAINTAINING DESIRED READ LATENCY IN HIGH-
SPEED DRAM

260 w— 262~ f STAT S
‘ e M0 KK 0D
otk
- — T OURTER ™ e srroee
oo RESET 245 = 4
i - / x | EwEE ¥
R
. LWL LATENCY OFFSET
242 Dol CALAR |y DONSTREA
FORYIRD DELEY = \ ‘
RECSTER [ BRI =
ok i

110~

EXTERNAL
MEMORY
CONTROLLER

1 b 270 e iy
T 268
I Lo e = 268
(5} tae DELAYED | RESET
248 ey e

J B 255—

/A

ol
240
7
w | 12
- oD
P, e

220

4 300~ 212 — READ
RO DG L06ic 52
22 READ CLOCK-
oIk
Lol ADDRESS A .
|| pecooe M DiTA READ L.

PRE LATeH
224 2
= 26 228 230 232:Y e 360

e ~

o
QUTPUT DATA PATH

TR
M MUX I

267

20077

(57) Abstract: A method and apparatus for managing the variable timing of internal clock signals derived from an external clock
signal in order to compensate for uncertainty and variations in the amount of read clock back timing relative to data flow to achieve
and specified read latency. A rester signal is generated at DRAM initialization and starts an first counter, which counts external clock
cycles, and is also passed through the slave delay line of the delay lock loop to start a second counter. The counters run continuously
once started and the difference in count values represent the internal delay as an external clock signal. An internal read latency value
is used to offset either counter to account for the internal read latency of the DRAM circuit. Once the non-offset counter is equivalent
to the offset counter, read data is placed on an output line with a specified read latency and synchronized with the external read clock.



