wO 2007/066762 A1 |00 O 0 0O 0

12) HHFBAFRICE SV T LRSI -ERHRE

(19) t R HAA T e RS
EREHXER

43) EfR2FE
2007 6 A 14 B (14.06.2007)

O |00

(10) B ARES
WO 2007/066762 Al

(51) EFRFFEFSHE:
HO4N 5/335 (2006.01)

21) ERUHEES:
(22) ERHEER:
(25) ERHFED T E:
(26) EIFRABHD EEE:

(30) BEET—4:
$5[E2005-356557 2005 £12 B9 A (09.12.2005) P

(71) HEEAN (REZBR(CE2TOEERIZOVT): £ 4
O XS # (OMRON CORPORATION) [JPAIP]; T
6008530 REMFRAH FTREE/NEERIIEATT
EhE /T 8 O 1 FiMh Kyoto (JP).

PCT/IP2006/324562

2006 412 B8 H (08.12.2006)
BRE

BRE

(72) HBEE; E&LUV

(75) HBAEB/HEAN CKEICDOWLWTOH): BR TR
(HASHIMOTO, Masashi) [JP/IP]; T 6008530 B ¥} fF
EHRT TRRENGERENIRAETHENB801E
#h Kyoto (JP).

f£I2 A: B H {#E (ONDA, Hironori); T5008731 I &
RIEEHAXER2TH1 2&FHO 1 Gifu JP).
BEE (RTOGZWVWRY., eToBEOERNRE
HYEEE): 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, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LV, LY, MA, MD,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG, SK,

[FEH]

(74)

(81)

(54) Title: SOLID-STATE IMAGING DEVICE

(54) EHDEWH: BFRGBEE

N1~

5% [O It &+ ot B
]
—
n
¢
ar
I‘_‘ w
;;
AN
=1

oN2 T—?A I~ H1
~PD
GND

S3

S4 L

—___ﬁ/w 2 R
HfE

r 7 Vic
St Vib
\_/ ******* Via
Vab
sz VZa
 — —V3b
53 SR A
Véb
4 . Vi
ki K2 Ka | Ki
t t2 1314 5
K3

13 VERTICAL SCANNING CIRCUIT
12 CONTROL CIRCUIT
22 DIFFERENCE GENERATION

(57) Abstract: Fixed pattern noise (FPN) is reduced and area
increase of an image cell is suppressed. A photoelectric conver-
sion signal is generated from a photo current flowing in a pho-
todiode (PD) in a pixel (Ca). A first transistor (T1) functioning
as a load transistor is driven to operate within a sub-threshold
region after being operated in strong inversion status. The po-
tential of a sense node (N1) is read as a reset signal while the
first transistor (T1) is operating within the sub-threshold region.
Then, an image signal (Vs) is generated by calculating the dif-
ference between the photoelectric conversion signal and the re-
set signal.
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