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a3 1. Structure of infrared thermal imaging
system.
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a8 2. Transmittance properties of infrared
waves (a) Dependance of the spectral
radiancy, (b) Atmospheric infrared
transmittance window.
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a3 3. History of the development of IR detectors.
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13 4. Synoptic of the pixel readout architec-
ture.
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38 5, Schematic cross—section of bolometer.

3% 6. Bridge structure of microbolometer.
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13 8. Readout structures for infrared sensors
{a) Pixelwise readout, {b) Serial readout,
{c} Columnwise readout,

HI|MAHE M24F 4T (2011H 43) 3Q




B, SE7H A A A FA 249 F
7} Atolol A Bt &S HA0H 4 Yok
a2t 7 Aoy Z2) 2219 $Z7] 4 H£2717]
La3aZ 4H] Ho] mjf AT I HAS Yol
AR E Aol itk

1% 8(b)9] Serial ¥4 A2 7192 247ke] Ao
22 TE Fol FEFR A gof Eole XS
Aoishs Aot Hojil £ A2 292 E Aojst
A dEY2E TN A gE o= YrY
A "ot shute] 42327 Resjord Ao 427}
W7l fEo] 4E g Fo] v gou AA S
A= S718HA "o shAR shte] F5719 3
271%E AHS 2R AN FEd 2Tt dedA
£Y3IL 7hestal, Y 2uE A o EA
o}, o] 2| Serial 4 & RHHE FHE e 9
A 2717} 718 B Yote 2 Y &8 UEA
4o glenz gaslz 74 A 94 3718 19
3t} 2 o 87} ks oo ek AR MA &
B g Eol WL o] Yoz AFY F27|
£ £+ %49 27 B2 A43E OBSCA
(Odd-Even Snapshot Charge Amplifier)& &-§3}+=
P, tAE-go|E FE F2E HEdts WY
5 o 7P R E A gl [13, 14].

1.8 8(cy= Columnwise F419} 2 719& 1
Ebdl 2.0 2 Pixelwise®} Serial ®4-& E88o] 7
3%t 4ol ). Columnwise {4} 73] 47 D2

FE T FY ATE glof ol shtef 3 Tejz Al

H 1, Comparison of bandwidth and power
consumption according to the readout
structures,

Py
NXMXPD +NxMxPA+NxMxPl+PS
NxPD+NXxPA+NxPI+PS
PD+PA+PI+PS

Pt BH A B3, Py 2R AXel A H

Pyt 52719 At] TE, P : HE7|9 A HE

Pg 1 ARIX|9| AH] MBIl Fp : ZHAUZE (Frame Rate),

M: 820/ 4 sidel 8 i+, N 2205 4 g ¥ AS

ofy
A

4 29 £3%c} Columnwise A& WA
ixelwise Hh4]of ©] 3] 4u] o] 21 ] WA

A AR5 Serial WA Kot A& HgFo] 7
oA ¥ sAtmol Atk £ 12 74 HE 44
of st A& RAFL ov] AHE SAHLE Y
el Aot

o rlo fob
5

6. 2XHH ¥]'321Y Hold 4E718
NZHE = A A 23

Hod g g AME ez e dAt
H Hold GofriAjof 7t of-$- 22 AA 9 A7)
2 Alzof tiste] duit Fg BHE AASIE A
P4E FABH 2A FFsteto) whet 2 En
[15). o1& d&3}7] YA 2A E=ulE LA
Aot HEB 2o AT AE 9 F5 5Y 18
IS AA 58E L shoiof {16}

E2ulg AAMoMY A7 H3E A 422
A7) YA HpoloJ & & 7Ha Folof k=1
Az o FEES SHieE7] HelAe 28 Add
o tolo]AE 7le] F& FHEDE 14 AR
Yoz utojo]AE 7he) Fx= Ao AL HEE F
7} o)A o agHoltt. a2} ERTHY A
o] Wi & G2 7HAA HH AHHeR 2 A
FE 39 e 2 ARYE BS7) o8
Bt oy B e So] F el A
et A B2ujE o #9428 FASE ¥
oA 7hsstotd B2 ulE 9 A 2 A2s
= A0 FE2E T4 ZHAA = st vy o]
73§ vpoloj o) o3 AHARIL FIVE EA7Y
dAggie.

E2uEf gojA B 8 1AL 3 £
A2 Qlste] wAYst= 1A EFZolth A H A
AE FAse 4 BR0E A A2 58489
L2 Qlste] 3-5% +F9 BAE HERHIL gl
o, A ojglo] 2717k F7ista, YA A7)t Ha
3t o & 2 g W3 At w2ty FE3
29| 71223 Noise 54 7HAl o] 9ol = 1A d
S AN 5 s geto] HEHolop gHkE

40 Eot



( Eiot7}Y : ESD

Az Aeo) 7Hsde &+ Ut

Z2U MY AR ERE B
32 YoM e 42328 F4she HE7] Atel9
FAY, EQAT vreloj, QA7) HEF
°]5 59 Yoz Y= AT i
T o AU E FAsHA e 2w FF AT
LS YA o] 23 Z2HE o TAHHHR
+ LAY Z WM RS s Hside
A3 2 Yo wjze], ADC/DAC 59 %7133
A& EAYRE A Fofof Firk Iy o
HEAI 2= v 2 FIBFAA nlAE 4
AZE vHRojop 517w Fof -9 A HA 5
ojof3ie], 1 2 FE3 = Aol BHA Ho
Az of R0l asdte EAIH o TATT B
o T F7HH A B R AA E G Al2E 9
28} A7 FE MY & oo a R HEEHA
B 22 B8 RAYBRE FIA 02 ANEHA) o
7t ol - A gHA Ql FE oA A B2 E A3
A& 29 F4& et staA = E20]E
A nERS o 42T R FATeR A%
eSS AASIL ALY AL Bt HE
SZE AAGE A SN2 B FAE S
3k ofj - F- 8.8tk & 4 gk

oA w22 A o2 A 2E=
uolAz Z=2o|E A 34 22k CMOS
TRLEAEEE 7|E AE] LA A% £4
S )23t Heto] L Fofof ghh. iR A
AR @ AN dERrt Ao Ao A
kol 2o o8 walst= Yzl o 838te] THH
2E, Aol AAMe a9t AREE MAe &
A& CMOS 34 2= A|gtste] Hpoloj A5 Q17h
st dE¥AE To g HuiFs WA AR
ol 24 Al ool A& 3R AA A HEdR
g7zasd ARV U FE7 Y SAELART A
29 Y R AE AL AT AL ARG 2
g BT £ = gtol 712 o & AFE ofof
& ojuidt.

o] Yfollz= HAH & G HEA 2" HA Al
© SEU|E vro]ols Alof, 2 AL o, A
st A 5, 29 MY, 45 vle A2 A g

o

Ao

27, 2] 48, 5% 4= 5& 1stolof 3,
VIR, 938 59 420 93 a0 Ajske
g oo} ek

7.88

R EREEE EIEERE S DR
i Azkel g0, #7149 W2 A Ade 78
o] & glvhe H o2 o A4t % Low Cost
Hofl 7H A AN FE20| A%, MEMS 342
7|9k 2 3H= AlX eF CMOS 7]8He] A& 8299
Aol A ol e 7hA] A of 27 o] WAy

A oro]a 2 E2ulE o] FHS TS A
e syt AN YAt A Hshe AR
Rigto] ula) =4 v o] E o5 WAgo R
o138 o5 R AFst7] 93 Analog to Digital
Converter (ADC)&} Digital to Analog
Converter(DAC)E o] &3 HAS 271 B Q3514 &
1, o] & Qs AlAT Ao BRI AEH o)A
B 2E AU 7= AT L A0l H sl
LA B A E-E 2 AR oA ek

23R HASHNAE vfojaE E20H Y
2 FASE fSe] A HAE 7 BE BA
3| 2 9] FE=7L WolA A nj Mgt Ao HE 4%
A st glol EAAQ ek o] WAsHA €
. &, OMOSH & 3|29 Aot AlLE 149
4749 A%E 2T A7} Hojof ik

r

o ol

2o}

¥y 29

Hd

[1]P. W. Kruse, L. D. McGlauchlin, and R. B.
McQuistan, "elements of INFRARED
TECHNOLOGY", John Wiley & Sons, 1969

[2]1P. W. Kruse, "Uncooled IR Focal Plane
Arrays", in Proc. SPIE 2552, Infrared
technology XX, p.556, 1995

[3] Antoni Rogalski, "Infrared detectors: an
overview", Infrared Physics & Technology,

MI|MIPHE M24F AT (20114 48) 4]




Special_Thema

Vol. 43, No. 3, pp. 187-200, 2002.

[4] B. Fie'que, J.L. Tissot, C. Trouilleau, A.
Crastes, 0.
microbolometer

Legras,  "Uncooled

detector:  Recent
developments at Ulis", Infrared Physics &
Technology, Vol. 49, No. 3, pp. 187-191. 2007.

[5]E. Socher, O. Bochobza-Degani, and Y.
Nemirovski, "Modeling and Characterization
of CMOS Readout Circuits for Monolithic
Uncooled IR Thermoelectric Sensors", Proc.
of the 21st IEEE Convention of the Electrical
and Electronic Engineers in Israel, pp. 421-
424, 2000.

[6] Henk Martijin, Urban Halldin, Per Helander
and Jan Y. Andersson, "A 640 by 480 Pixels
Readout Circuit for IR Imaging", Analog
Integrated Citcuits and Signal Processing,
Vol. 22, No. 1, pp. 71-79, 1999.

[7]1G. Z. Xie, L. Deng, T. Wang, J. H. Xu, X. D.
Chen, Y. D. Jiang, Z. M. Wy, C. H. Huang
and B. C. Yang, "Readout Circuit Design for
Uncooled Infrared Focal Plane Arrays", Proc.
of 11th International Symposium on
Electrets, pp. 349-352, 2002.

[8] Shali Shi, Dapeng Chen, Chaobo Li, Binbin
Jiao, Yi Ou, Yupeng Jing, Tianchun Ye,
Zheying Guo, Qingchuan Zhang and
XiaopingWu, "Circuit models applied to the
design of a novel uncooled infrared focal
plane array structure”, Measurement Science
and Technology, Vol. 18, No. 5, pp. 1321-
1326. 2007.

[9] Chih-Cheng Hsieh, Chung-Yu Wu, Far-Wen
Jih, and Tai-Ping Sun, "Focal-Plane-Arrays
and CMOS Readout Techniques of Infrared
Imaging Systems”, IEEE Transactions on
Circuits and Systems for Video Technology,
Vol. 7, No. 4, pp. 594-605, 1997.

[10] Chih-Cheng Hsieh, Chung-Yu Wu, and Tai-

Ping Sun, "A New Cryogenic CMOS

Readout Structure for Infrared Focal Plane
Array", IEEE Journal of Solid-State Circuits,
Vol. 32, No. 8, pp. 1192-1199, 1997.

[11] liana L. Fujimori, Ching-Chun Wang, and
Charles G. Sodini, "A 256 X 256 CMOS
Differential Passive Pixel Imager with FPN
Reduction Techniques", IEEE Journal of
Solid-State Circuits, Vol. 35, No. 12, pp.
2031-2037, 2000.

[12] Darius Jakonis, Christer Svensson, Christer
Jansson, "Readout architecture for uncooled
IR detector arrays”, Sensors and Actuators,
Vol. 84, No. 3, pp. 220-229, 2000.

[13] Chen Zhongjian, Li Xiaoyong, and Ji Lijiu,
Han Jianzhong and Yu Songlin, "An
Improved Low Power CMOS Readout
Circuit for Focal Plane Array", Proc. of 4th
International Conference on ASIC 2001, pp.
854-857, 2001.

[14]Liu Dan, Tang Ju, Lu Wengao, Chen
Zhongjian, Zhao Baoying, Ji Lijiu, "Low
Power Design of Column Readout Stage for
320x288 Snapshot Infrared ROIC", Proc. of
IEEE Conference on Electron Devices and
Solid-State Circuits, pp. 585-588, 2005.

x| XH 241 24

aCHEa Sace 7|38
RN

-19924

DaChsE ChEe H7IS et
ZaAA

- 20074

DatstE sty H7IBsat
ZatupaL

& 33
-1992W1 - 199711 AMMEIX} O|22] AlIE MYUAPH
+19974 - 200744 (F)C =8 AJAF F OJA

20074 - ©H (F) M2 2= HOIAL

49 &



