.The

A variable state cﬁgf§gﬁgﬂ#f |
LEdER

vari able state cha np (100)

e (150) whreniNaeLLECTGAL

second switch 1's

char

in a second posi 8K
geIﬁﬂﬁm%NﬂﬂﬁﬁbAHﬂﬂﬂﬁnQNﬁﬂ;U§ﬂﬁQpN¢ﬁREﬂﬁﬁﬁﬁﬂﬂuyﬁmﬁﬁﬂﬂﬁyngﬁﬁyGEEL_L

) ed to a
ORGARIZATION, f i 1St \N§
@ wherein the first and_second

Jird
firs

(s Tttrhdtibhal Fateat Tiaksli@ti@®GONd POy t

1) Bikenaiidail PORGAAGuEREL Ch | WODTII2369

(100) for a flash nenory dyybd@ci§”§§§b9ibed
includes a first charge punp (110) and
~gSEcong cnarge punp (120). A T1rst swtich (130) couples an output o
"first charge punp to the input of the second charge punp. A secoﬁﬂ“§
(131) couples an input of the first charge punp to the i npyss
charge punp. Thes first and second charge punps are series
common out pu '

sebch
t hgssgcond

¥ tion and the

he

U Real 134, Al
H-}/ﬂﬂ 1 702 (43) International Publication Date: 3 April 1997 (03.04.97)
(21) International Application Number: PCT/US96/15753 | (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: 30 September 1996 (30.09.56) 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,
08/537,233 29 September 1995 (29.09.95) US PT, RO, RU, SD, SE, SG, §l, SK, SK (Utility model), TJ,
T™, TR, TT, UA, UG, US, UZ, VN, ARIPO patent (KE,
: LS, MW, SD, SZ, UG), Eurasian patent (AM, AZ, BY, KG,
(71) Applicant (for all designated States except US): INTEL COR- KZ, MD, RU, TJ, TM), European patent (AT, BE, CH, DE,
PORATION {US/US); 2200 Mission College Boulevard, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE),
Santa Clara, CA 95052 (US). OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, ML, MR,
NE, SN, TD, TG).
(72) Inventors; and
(75) Inventors/Applicants (for US only): JAVANIFARD, Jahanshir,
1. [US/US]; 4115 Crondall Drive, Sacramento, CA 95864 | Published :
(US). TEDROW, Kerry, D. [US/US}; 6120 Rich Hill Drive, With international search report.

Orangevale, CA 95662 (US). LIN, Jin-Lien [CN/US]; 3300
Capital Center Drive, No. 161, Rancho Cordova, CA
95670 (US). EVERETT, Jeffrey, J. [US/US]; 9200 Madison
Avenue, No. 205, Orangevale, CA 95662 (US). ATWOOD,
Gregory, E. [US/US]; 2495 Marsha Way, San Jose, CA
95125 (US).

(74) Agents: DAVIS, William, Donald et al; Blakely, Sokoloff,
Taylor & Zafman, 7¢th floor, 12400 Wilshire Boulevard, Los
Angeles, CA 90025 (US).

Before the expiration of the time limit for amending the
claims and to be republished in the evemt of the receipt of
amendments.

(54) Title: VARIABLE STAGE CHARGE PUMP

(57) Abstract

A variable state charge pump (100)
for a flash memory device is described. The
variable state charge pump (100) includes a
first charge pump (110) and a second charge
pump (120). A first switch (130) couples
an output of the first charge pump to the
input of the second charge pump. A second
switch (131) couples an input of the first
charge pump to the input of the second
charge pump. Thes first and second charge

pumps arc series-coupled to a common
output node (150) when a first switch is in
a first position and the second switch is in
a second position, and wherein the first and
second charge pumps are parailel-coupled
to the common output node (150) when the
first switch is in the second position and the
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second switch is in the first position.
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