wO 2004/077659 A2 |10 0 O 0O O

Title:

[err] Abstract:

LOW VOLTAGE SENSE AMPLI FI ER AND METHOD
A first sense anplifier
pl ementary inputs and out puts coupl ed between a

has com
pair

(1D INTESNNITONEIN A BALYC ATEOS BUHLISHED . UNBAR WHE @A T ICOOEERSTION TREATY (PCT)

connected to a respective co
(19) World Intellectual Property

Organization
International Burcau

(43) International Publication Date
10 September 2004 (10.09.2004)

pl eentary digit

(10) International Publication Number

WO 2004/077659 A2

HO3F

(51) International Patent Classification’:

(21) International Application Number:
PCT/US2004/005850

(22) International Filing Date: 25 February 2004 (25.02.2004)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

10/374,376 25 February 2003 (25.02.2003) US

(71) Applicant (for all designated States except US): MI-
CRON TECHNOLOGY INC. [US/US]; 8000 South
Federal Way, Boise, Idaho 83716-9632 (US).

(72) Inventor; and

(75) Inventor/Applicant (for US only): MORGAN, Donald,
M. [US/US]; 4620 South Martinel Lane, Boise, Idaho
83642 (US).

(74) Agents: BULCHIS, Edward, W. et al.; Dorsey & Whit-
ney, LLP, 1420 Fifth Avenue, Suite 3400, Seattle, Washing-
ton 98101 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KP, KR, KZ, L.C, LK, LR, LS, LT, LU, LV, MA, MD,
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG,
PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM,
ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), Euro-
pean (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR,

[Continued on next page]

(54) Title: LOW-VOLTAGE SENSE AMPLIFIER AND METHOD

Vee Véc
e T A T
100 E 136
158
10

D*

160 162
146
EARLY NSENSE h | CON
[ N
- I]_ ‘ 170 164
WRITE {5: 2 Vb
L
LATE NSENSE

I

(57) Abstract: A first sense amplifier has com-
plementary inputs and outputs coupled between a
pair of complementary sense lines. Each sense line
is connected to a respective complementary digit
line through a coupling transistor. The coupling
transistors are activated during an initial sensing
period to couple a differential voltage from the
digit lines to the sense lines. The sense lines are
then isolated from the digit lines to allow the
first sense amplifier to respond to the differential
voltage without being loaded by the capacitance of
the digit lines. The sense lines are also coupled to
complementary inputs of a second sense amplifier
that has complementary outputs coupled to the digit
lines. By coupling the inputs of the second sense
amplifier to the sense lines rather than the digit
lines, the differential voltage applied to the second
sense amplifier increases faster than the increase
of the differential voltage between the digit lines.
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