047112376 A1 |0 00 OO0 A0

An i mager wi th dual
regi ons. The dual

conversion gain floating diffusion
conversion gain regions yield (1)

hi gh conversion gain and sensitivity to achieve

(12 ROERNETTONA I WPHLICATIOND BYHLISHRRNDDER MHE PR2NENT ICPIOPERATIONEREATY (PCT)
igﬁacity and conversion gain to achieve high dynamc
r

Jrorld AnigllestualcRyaReslysi on
bet wee T¢I oat i ng

International Bureau

(43) International Publication Date
23 December 2004 (23.12.2004)

PCT

is coupled

(10) International Publication Number

WO 2004/112376 Al

HO4N 3/15

(51) International Patent Classification’:

(21) International Application Number:

PCT/US2004/018425
(22) International Filing Date: 10 June 2004 (10.06.2004)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:

10/458,262 11 June 2003 (11.06.2003) US
(71) Applicant (for all designated States except US): MICRON
TECHNOLOGY, INC. [US/US]; 800 South Federal Way,

Boise, ID 83707-0006 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): RHODES, Howard,
E. [US/US]; 631 E. Ridgefield Drive, Boise, ID 83706
(US). HONG, Sungkwon, Chris [KR/US]; 2401 S. Ap-
ple St., #F205, Boise, ID 83706 (US).

(74) Agent: D’AMICO, Thomas, J.; Dickstein Shapiro Morin
& Oshinsky LLP, 2101 L Street NW, Washington, WA
20037-1526 (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, NA, SD, SL, SZ, TZ, UG, ZM,

ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,

FR, 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, ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: DUAL CONVERSION GAIN IMAGERS

‘/rWa

|
| 1\32
DCGT CAP
RESET
1
o--O Vaa-pix

18

=
RS —

o

-OVout

& (57) Abstract: An imager with dual conversion gain floating diffusion regions. The dual conversion gain regions yield (1) high
conversion gain and sensitivity to achieve excellent low light performance and (2) high full well capacity and conversion gain to
achieve high dynamic range. A dual conversion gain element is coupled between each floating diffusion node and a respective
capacitor. The dual conversion gain element switches in the capacitance of the capacitor to change the conversion gain of the floating
diffusion node from a first conversion gain to a second conversion gain. The imager may be a CMOS or CCD type imager.
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