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An active pixel using a pinned photodiode with
a pinning layer formed from indium is disclosed.
The pixel comprises a photodiode formed in a
semiconductor substrate. The photodiode is an N
region formed within a P-type region. A pinning
layer formed from indium is then formed at the
surface of the N region. Further, the pixel

?

includes a transfer transistor formed between the

photodiode and a floating node and selectively
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operative to transfer a signal from the photodiode to
the floating node. Finally, the pixel includes an
amplification transistor controlled by the floating

node.

+ - B 2R %X E
(")$$*EE4{%%:§€(;‘E_‘@\
2 ~ x ) B -

® (Z)AREAB 2 o # 4% LR S

201 x Bl

202 48 8 X #

203 ‘B ¥ B %K

205 % & M

207 £ B M

2009 B o

301 & # % R E R & B B
¢ 303 fl B iF B

305 N+ & 33

401 kA #

403 B o

405 P & (P+) B = B

501 B 1+ # #H

2%
A REZALBRGE HBAREBRTE T
Bt B K



1295108

+

1.

N

—

5 &

¥ B

i

. %o

. %o

&

AX

Bp

¥R A & E

# % ¥ R OB o # - KX & &

£ E — & # E £ N — ¥ F B A M ¥ 0 EZ K
- 4 B % ® A ®» — P B E B ¥ 2 — N-E
ok S E ¥ oo 2 k£ E - & ## B F — P+
B »N W KR % ¥ % B A M zx 2 ® 0 i B fx
% N-B % 2 L % » % P+H % B 2 # &R %
W oA M O OE % oW O ¥ M OK M

¥ % % A &% B % 1 B 2 #% F & M o~ # - £
o oz P+B O ®E B 2 M KR % #£ & % FE H M
LA

¥ % % A # B % 1 E oz % £ AR M ot # - £

o oz 48 4 M Al

5el 4

¥

c

1%

43

# & A

& %

8
88

ions/cm

$2

8

2
o

B %

i

7;/:\

g % R »

B2

lel3

ions/cm

1 B 2 #% % & # n # -
T - & B #£ — F
B OE M ¥ A R

( floating node)

f

g

3%

2

v

2

7.E

|

()

%

fel

- B ¥ E % F % & %

=

13

AKX
BR

LT

%

2



1295108

5

10

o ¥ ¥ R A % B £ 1 B 2 % F &K B T #
6 4 — € B T B B AR N € B % % & H % %
- % # ¥ K
w ¥ ¥ R A £ B ¥ 1 B Oz % £ KR B v # £
v o o oz B F OB OB Ot #H B & 4 BN — & i
& % 8 ( CCD) ® #% B B B -
o ¥ ¥ E H % B ¥ 1 ‘B zZ #% % KR B v # - £
oM oz & £ R OB Tt # #H & 4 »n — A #H X
4 B & i ¥ # g ( CMOS) % # & # =
o ¥ ¥ % M % B ¥ 7 E 2 % £ KR B T # > XK
o o o2 B F R OB O o4 B W 3T - 4T ~ ST »
6T & 7T & # =z — F 4 -
o ¥ ¥ KR M % B £ 2 E 2 # ¥ R B & # 0 £
oM 2 RO O OB & % R O»N lel3 ions/cm?
% 5eld ions/cm? o
— & » P A £ # g A ¥ ¥ F £ - K FT - & B
v ~ ¥ AT — B B % »H — P A B B P A
4 2 — N-EB & ° 3% ¥ % & %
B O— N #& ¥ 2% £ % ¥ # gz R H F R

14



1295108 - - @ P i

o — 8 B M 2 % F F B A M F 3 N A B

¥ 2 EE > X W KR — P+ B = E

11 % % 3% & # & B ¥ 10 ;m 2z » P A *x # g H
T ¥ E A — & - & B oz ¥ ¥k o H F g oWl z

P+ B & B 2 ® & % # & % F # # 4 &£ &
12 o % 3% % # % B % 10 38 2z » P #& *x # g g
‘ #H F E £ — k& E = & B 2 F E o H ¥ o oK =

0 A B N wn lel3 ions/cm? % 5el4

o

ions/cm

13 4 ¥ 3% & A £ B % 11 B 2 % P A ¥ & 2 24 4 ¢ F 4 —
X E — & # 2 F ok 0 H P o o oz WMo OB B NN

lel3 ions/cm? £ 5el4 ions/cm? o

15



1295108 gLFa AL BER)ER

+ — ~ B KX
V_D Voo
] ‘El' 109
%E%H%ﬁ_;%_{ J,113—| LT
103
IR e By j
éﬁ?ﬁq%ﬁ@ 105 ——— e
5 .
e I S
® l N- 115 115
A {8
101
P
5 —
CIEE D)

16



11295108

B = &

CILIRS N )
M ¢SO 1og EES
. ¢ Bl
| % & ;N Wm‘mﬂwm@\,
€0€ €0€ €0€ m “r
WA EHRSZ WEE RS " sy
B
TBEY)
B — &

|

3
EEI
hiy
i
i
Z
\/

3

(=)

[ARLE —

sozS|_tmE g

It HIS A€ EH ) -l N

» » + » » Byt N » »

17



1295108

B L

10§

’f

j%ﬂim

15t He| A B Bl ) F- i+ d

q #

# q B S e

™
o
~

[t A€ EH ) i+ d

il

T
e
—

-
-z

18



/1295108

405

=Rl




1295108 - - -

operative to transfer a signal from the photodiode to
the floating node. Finally, the pixel includes an
amplification transistor controlled by the floating

node.
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