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Design of low-power ROIC of line TDI IRFPA

YUAN Yuan, YUE Dong-qing, LIU Xiao-lei
(North China Research Institute of Electro-optics,Beijing 100015)

Abstract: Based on the principle analysis of line TDI ROIC, the circuit power is reduced by changing work current and

work time. The circuit was simulated before and after optimization. The simulation results of the ROIC show that the power

of the optimized ROIC is 49. 5% lower than the original circuit,which verifies the feasibility of the low-power design.

Key words : ROIC ; TDI ; low-power

1 5 5

UEAER , ZLAME TR 2R SR GEUR i , X AT
SR g 1 BE 7 T Bk B g A DT B B Y R B A D
TR % A% 00 30 43t e 412 1 B g R x
T2 4 F B S R SR e 2 BT 5 5 0 L 22 )
MP )G , B AR A TARZ 3k B ke
AR 7 1 A B2 g v 5 I [ S 8 AR
( Time-Delay-Integration, TDI) G, A T 5 F#EE
PEME E Y R0 8 LB bR ] 24 TDL, SR T 2 4%
TDT 5| A K [F] ] H B A AR TG W i 2 1 R . A S0E
XA TDT BYZT AR V-T2 H F ) AR S
ARSI HT , 4R 2 —Fh oA R AR AE R0 77 12, I
FEATT LS R AT R IE
2 TDI BYiz i FE B% E5 418 47
2.1 TDI JF 2

JITVE TDI SR 7EAN R ] a5 [l — 2RI 1Y)
ARG TS [R]— FARZEAT BRI, T4 BN 0] 14515

DU B A e 25 H s g e
GO e A7 SIS 5 SRR BT B 1
—414 MGl TDLFFLR R

i) T

AT

T4 p1| P2 | P3 P4|
13 p1|p2|p3|ps
T2 P1| P2 | P3| P4

. |p1 P2 [ P3| pa

AEAE I

d
]
d
]
I}
]
e

1 TDI JFHRER
Fig. 1 Theory of TDI
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Fig. 2 One channel of ROIC with TDI
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Fig. 3 Circuit of input
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Fig. 4 Structure of sample-hold and charge-transfer
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Fig. 5 Structure of fully-differential amplifier
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Fig. 6 Transient simulation result
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Fig. 7 Output stability time

42 HERBE

FIFH Cadence Virtuoso Spectre {Jj ELag %] 1024 x
6 {ROUHUAE, M2 TDI 4544 A 132t H 8% e T B R A
BT 3 1 Rl BAE AT I AL HT T 4% 58
3 R B ) A R AL, AR A P B S PR AR 2L, 31
HE AR A T P B AR N B B A

1 AU 5 v B i A LB
Tab. 1 power wmparation between orignal

circuit and optimizing circuit

HL I/ A R/ ke/ mW
EEN M| HIE
Ak | fefkis V| itk | AL
HIAZ | 5.24 | 1.45 [1024x6| 5 160.97 | 44.54
TDIZ% | 1.73 | 0.66 [1024x11| 5 97.43 | 37.17
2% i 3 2 1680 8 5 67.2
1 s 2% 291. 68 8 5 11.67
o7 LBk 2000 1 5 10
1/0 Hi % 2000 1 5 10
Hit 357.27 | 180.58

FLA DT E A B, UL S A 9 R TDL 4 2
FERRATR IR AR B 0., (] AR 32 o1 v B 8 AR D AR A



1492

5 RS AN

45 %

UG HL BRI T 49. 5% RINFEBOTRCR B35
5 & it

ASCLMEITHEL 1024 x6 BA7 TDI IREILLS1
2 LA, A TDL A g BT, 7 B 25 2 A
By AR FEASRENA 12 H A B R AR PR RE A9 i 32
A B R S AR R O A A I [R] X
AT IRIIFE BT, BT, il Sy B E R S
HAIE, 12 AR SO iR AR S AE i J7 i A 158 H P
BACACHT AL BEAE AR LR T 49. 5% | IR - B A
X F AR AP BE ™ AR R, X Oy J5 2R 4k 51 TDI B 352
H A AR AR B R A TR

S 3k :

[1] Yu-Chuan shih,Chung-Yu Wu. A new CMOS pixel struc-
tre for low-dark-current and large-array-size still imager.
Applications [ ] ]. IEEE transactions on circuit and sys-

tem,2004 ,51:2204 -2214.

(2]

(4]

(6]

(7]

Chih-Cheng Hsich, Chung-Yu Wu. A new cryogenic
CMOS readout structre for Infrared focal plane array[J].
IEEE Journal of Solid-Stage 1997, 32.
1192 - 1199.

Circuits,,

Chung-Yu Wu. Design, optimization, and performance a-
nalysis of new potodiode strucres for CMOS Active_Pixel _
Sensor ( APS) imager applications [ J ]. IEEE Sensors
Journal ,2004 ,4 :135 — 145.

Richard Tarde, Stefan Lauxtermann. Automatic, in _ unit
cell offset subtraction for MWIR and LWIR HgCdTe de-
tectors[ C]// Infrared Detectors and Focal Plane Arrays
VIII. Proc. of SPIE,2006:629506-1 —11.

FANG Dan. Skill analysis of readout intergrated circuits of
IRFPA [ J]. Infrared Technology,2004,26(2) :23 - 28.
TANG Ju,LU Wengao. 288 x 4 IRFPA ROIC with TDI
[J]. Infrared Technology,2007,29(4) :206 -210.
S, CMOS BLPAE B B 0 M S 3k (M. dE st
L0l R, 2004.



