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A Study on Double Sampling Design of CMOS ROIC for Uncooled Bolometer
Infrared Sensor using Reference Signal Compensation Circuit
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Abstract

A bolometer sensor used in an infrared thermal imaging system has many advantages on the
process because it does not need a separate cooling system and its manufacturing is easy. However
the sensitivity of the bolometer is low and the fixed pattern noise(FPN) is large, because the bolometer
sensor is made by micro electro mechanical systems(MEMS). These problems can be fixed by using
the high performance readout integrated circuit(ROIC) with noise reduction techniques. In this paper,
we propose differential delta sampling circuit to remove the mismatch noise of ROIC itself, the FPN of
the bolometer. And for reduction of FPN noise, the reference signal compensation circuit which
compensate the reference signal by using on-resistance of MOS transistor was proposed.
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Fig. 3. Reference signal compensation circuit.
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Fig. 4. Differential delta sampling circuit.

o] e HSENE
w4 = A AASL =,
ARHV20 A AAA 7t —%um | 7

MOSFETQ A&

N
w
nl
Mjx
0=
rr (I
o
loh
Hu
Mz
2y

R
z 2
R
i
ox
ol
o
o rr
m
=
opl
m Hm 1'
o
1=

ol
>
o

inj

e
%

i)

o,

{olr

u

ty

o AXHE 22V
ofUzt A& E &
ol7] 93l s =
h} It 19 4=
e T AEY
= DDS 3| =2o|th

z
il

A

2

T X

=2
X
13
o
ol
2L
rr
2
|
oy o g
=
!

s o A T 1)
S >

ol
8}01'r-in_1
1o 1o
jines

i)
Y
o
Mo
N
il
offt
%
2
4 ©
o -
N
N
>,
fo
o
o
i

Ir e > do

thA] DDS W#e
of sl ZHzhe]l AFMAIE(C,, Cpol A=
Add dolHE &9 A% (COLSEL)C 93 +F
HA r2x Z229E Z8 sAld £¥". DDS
sl2E 9 Zo] 7FENE) HEA
=83l7] wZel F 4l
AAF el g Ao & %
g 4= 9l o)k 2
of og JIFS AAL # A .
Eg DDS 3 Z= AFHAEo Zi%ﬂ%ia
ﬂ*io}L JMOM H“ﬁ M% 2 Al

1
24_‘,

5 &Y
A

mlo

tlo

A7NAAA 78] =EA], A234d A23, 20103 2¢€

Q(RESET)
<

c

|

1

amp

|
[

Vi

+

*—0 Amp_OutP
Rail to Rail
Fully Diff AMP
o—
»—O0 Amp_OutN

NE

CMFB_REF

28 5. 7 o5
Fig. 5. Variable gain amplifier.

2],

o%

d 5 AAES 3 A2 A A=
qE ARgEATh 2" 4ol B Slxkol, H
AS(RSTCOL)E &3 == A%t == RS <
A 9 OPS’&E}.

IY:-)

24 B 47
BEUHE ANE F90 AEARE dAsE
44 oA ¢g BRelE Age] Wit vl

Aa) wWEel gEHwe 2E5Ae FATE
Aol wl§ Fasith oldl we B =RdNE F
Zigee] fIAS FAYT tholuy X

= 7HAl

7M7) S8, oA o] 5 FHe] e
Z7191 VGAE 4782l VGAS o5&
=2

my ofN i of

(CTR<1>~CTR<3>)& =4dslo] 4 2u]olA
1ol 1691704 22 5 |l

5% °lul FPN& A &3t A&
owd wa HAyHol =g

37 Joll Abg4= =2vE Al
M WA A7E M2 deA o Alzo] golst



J. of KIEEME(in Korean), Vol. 23, No. 2, February 2010.

——— Out_Data
Out_Ref

JeBejjon

0 10 20 30 40 5 60 70 80
Temperature[ C ]
(a)

— — — Out_Data
Out_Ref

JeBejjon

[

0 10 20 3 40 50 60 70 80
Temperature[ C ]

(a) 71329t (h) AL 2o HAA F
A EF ol A,
. Full chip simulation of (a) Conventional

circuit, (b) Proposed circuit.

AW, FPNo| Astth 9 e 717
BzvE 9l ol e BA4
53l AAsng sl

=
o
2
[
OE
s
N
AN o
Py
¥01
iz
Y
)
Nt
o o
o ¥

II

=32 X}
o3 Qr JJr HEUIEH FPN
hate] AW R Eg o] 59
x4 Fﬂ VGAiliE A}-g-&} o

o2 A=E AT B

g Al JhE A S }%3}@] H2EE gt
a3 7(b)ek o] H 2
s} wlx7kA] 2 FPNo| E’Blﬂ

(a)

Rger = TMQ, Roupa = 960KQ, AV = 132mV. QUY-REF
L I L i El k Q1_Main Clk.
PL“ p r'ki T Gain: x4 i
Rger= 1M Q, Ryya = 1MQ, AV = 12mV. LeCroy
) = !
— | :
I | V
:
Rper = 1M Q, Rogrs = 1.04MQ, AV = 118mV | LeCroy
= | =
L oo .
£ | ] V=17

38 7. (a) HEE B9}

Fig. 7.
Result.

A, b) H HEE ZA},

(a) Test board with Chip, (b) Chip test

Z AL

ATE (Pestas 3B
IDEC MPW 3 A& Ad<

[11 H. H. Shin, S. J. Hwang, E. S. Jung, S. W.

Yu, and M. Y. Sung,

“A readout IC design

for the FPN reduction of the bolometer in an

IR image sensor”,

Mater., Vol. 8, No. 5,
S. G. Kang, D. H.
“Multiple integration

(2]

to—noise ratio read
IEEE Transactions o

Trans. Electr. Electron.
p. 196, 2007.

Woo, and H. C. Lee,
method for high signal-
out

integrated circuit”,

n Circuits and Systems,

Vol. 52, No. 9, p. 553, 2005.

92



