%51 4% 114 BRESY & 2022 4 11 A
Vol.51 No.11 Infrared and Laser Engineering Nov. 2022

HHBERAERAHAR
BRI, Th AT, AP RA4E, 5k 4B, MK
(RPAMBEBRAT, = LW 650223)

i E: 2RERFETALINETFEFRRERB R R P, A TS BEWIR G T 0 T2
Ko ZRABEBRADZERENN T 2 R, B R R OHET, AmRSMMR, BT HEELE
BT FHEX: FF i B EXR T B X, A F T i XY RE 2 FAEES TR0 FM, LA
Rl Fi X bR LERFE kit BROFA, A TR FiEERE T —FF00 30 F2M, 5
EHT A TEZREMOTELEACR, R TR @ENSGT B, TRTIIREGFEE
B AR B X, AT IZ e R AT T ARG, S E, X PR FATEEEE &
1x1 R4 %, Rk 7 b A L@ mAest 2 G P A, 5F5 T 5 okt g,

KR o EFdE; BeR; TE

FESHES: TN216 MHkFRERS: A DOI: 10.3788/IRLA20220100

Research on ROI readout technology of ROIC
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Abstract: Region of interest (ROI) readout is an important technology used in the infrared focal plane
array(IRFPA) and image sensor readout integrated circuits to improve the frame rate and reduce the bandwidth,
which is realized by the reduced ROI size and the readout data volume. Two ROI readout modes including
asynchronous readout and synchronous readout are introduced in this paper. The asynchronous readout mode
exhibits poor scalability and the problem of the competitive risk, while the synchronous readout mode occupies
pixel area and the ROI switching speed is slow. To solve these problems, this paper proposes a row-column
control word architecture based on synchronous readout mode, and a reusable unit circuit is designed to improve
the scalability for various array size. The circuits and layout for the proposed architecture are designed, which are
verified by circuit simulation. Compared with other architectures, the proposal realizes ROI readout at arbitrary
position with minimum size of 1x1. Moreover, problems including the occupying of pixel area and competitive
risk are solved, as well as the ROI switching speed.
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Fig.1 Schematic diagram of ROI readout function
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Fig.3 Change of frame rate with ROI size

M AT DUE B, e TWR B80T, 7 1R
Yol /NS AR S P A T SR, R Y T
FRSE HE— 2590/, 800 132 1 B TR0/ I, 224435 3 ek (]
INFBRITIIR B S, FR I 52 B — WUT 5 14 B ) 32
FEH PR L [ 1 AL B RD BT LA F B 1) A S
X, M2 4ERFTE 200 Hz; MBS TE ITR BN, BE&E 0 1
RT R BEARG, H 8% 0 T A0 B2 T, 76 B 11 132 3 B[]
TR iF ) S, PR B P AT b P S5 W s 2%, H
ZGHIE T 200 Hz, BEAT 6 RS 1x1. W, R
FIE AR BB A BRI 1352 1 A 000l i, %o 2 oA A fd
EWEM .

2 EHERITERMY

P T BOR AR IS, i TR A
WY B T4 B R SR A A R B8 45 D7 T ) 1o FH i
S, Z B TARKR B, A2 R ml 4% A 4
THAIE N IIRERIZLAMEDI A5 .

LRI 1] A S L S 20031 ) T 7 L B A A AR 22
NI H 77 30T LA R WS s S A e A O[] 22 352 1
B AP 0 A S B DR R AT 2 1Y 1 S,
IR LIERT DL A ol 2 AR BN RS R bk, b p Ak
R e o G R A e A 5 ) A3 A 3R BRI
Mok, J5 S Y 0 M HE A5 I A AR G, TR e 2
RE TS IR S A ik, JFG PP 5 2 1) A O BBt 1
(SRR TIPS e

SRR, iy TSR A i
fik, 2 FECTRRRIMR . K 4 R ALK

Ay L
sy =
oLy =

& 4 3-8 PRGN E5H

Fig.4 3-8 decoder structure

# 3-8 e, ZEH A MIME A B, C AN[FEIET, {55 ok
(T TR T, i A C BN Y, Bl 34N
PG, T 205 Y, R R 2 AT, BT LIS S
(Bt e 2 e A 25 5, NI BG4 BRI A .

S S A A T NE 2 ol I =)
AT, AR A A5 R R S, )T R Y B
AR, 555308 B A R — B0RY BB WOk,
SHE RN EMEFER., WE S5@) Fiw, RSTHES

Rs<1> |

RS<2>

RS<3> @
a

RS<1> __| |

RS<2>

RS<3> 1
(b)

cak [ LI LT LT 1L

rRs<i> | 1
RS<2>
RS<3>

©
[ 5 3E4rH IR KRR TT 3

Fig.5 Race and hazard phenomenon and solution

20220100-3



i E ok A2

114

www.irla.cn

FATFEAE S, BEEE RS<I>H1 RS<2>FHAME 5 H Bl s 4+
B HE, oA WATR R B e, 808 1
Bio BTLL AR, fR AR AT S e iy
B ], LAY /N 4 B 0 30 52 X v B 1140 5% T, L 3K
& HL I 2 IR AR G, an &l 5(b) BT o

[7i) 25 32 A DU AR & b e e T 5 4 18 I Py ) A
wWE 5(c) Frs o [P A = iy T 23R LR d b ik
Je 13 A S 5 IR O, 1 S A Uk S b 1
THEXEFF, R HCHT 2 Ha 7 2F 1 5 4 1B B 23 WTH R
2.1 REMDIFHIFLEN

& T T PR AL 5 A0 SR 2D e iR A, 2 HRAL
A E - T R 2] v feft 5 Ay 53 ) — Pl 424 o A TR A
TR i SRR P T 180 D0 R 2 A /N T PR FF F, P66 45 A 7 B
S Rap i Moy iy 2V N il ey W V= 8 A A2
A AR, F R B S BT R IR, R 4R
B AVIERT o THECER R IS TR RS TGRS, T AR
TR S PR 57 02— R R R T3 3 —
BAs S, M T AT AR AR . BT 6 S BN
B8 TR T ER 25 A0, PR R SR A R A ] P B A
P55 1) P B S A TR AT B A . b PR K B D
SN B TSR, DLE X H R/ R
B, RGESATRE S E TR B RS TR,
MATAR B RS THE— YOk 23 3 2 A AR B R T AR, 245
U S R R M EA SR VA B B R L
Enan i G O NI ba w3 End DL TR AR S TRUNZ S B F £37/7
AT, AT 45 A B — R T BT RS 5 1

Decoder
module Pixel

Bl 6 MR IR AR AR

Fig.6 Gray code decoder architecture

LT i

A HA HLE A RO, B2 R A A A AR
SNk, v LA o BE AT AR TT Y, (R 2 T R R
K, BRI L, 2R ME RN R 2, A
N TR) B4 T A A PR g % 22 S AR K, T L R
S E AL, KT TARR.
22 BGITIEFIZEG

BAGTTHE T A 2R H S 2P i R RS, I R R
1QIC A 1A 2 i B () i bl

BAAG T ) AR AE AR Fe /N 11 RSH G [ s
W FRL OB AEAR TN, e T SE G BRI, (R
R TR, TR PR kA AR, R
P 7 Ay AR OT R ) T I ARG 7R BRI, M L A% T A 1R
TSR SRR, BART IR e B — B TT N R FE0k
BAJE I L . Rafael 28 AR HY 19— Fh 47 % 200
I ) R S, R 2 2 (0 4 PN ARG AR L B 1, 7
ey E AR N R R R R ot R Ok R e
FHF e BB A7 27 47 45 LA B T3 g e I s 1
ITEL O s 8 FITR .

Pixel

Control
circuit and
memory

Bl 7 BgoTE AU

Fig.7 Single pixel control word architecture

re - T T T
| Pixel integrating circuit

—— Jd

roT Shift
: | register
| SEL

|

Control circuit

and memory

[ H
|

Pl 8 il L A A BT

Fig.8 Control circuit and memory

202201004



s Gk A2

%114

www.irla.cn

23

%51 %

B BB R —HI S — 17 g T h i A7
s 1o EEEEEE I, X MEITEAIILE, 5 5
0 Bk, FEHIFN ik B AEE I — AR oT
B, Rt SR, B AR AR I T AS AL, LR
AT, BEET AL A AE AR N A A 1, AR 0, T L
W) N — i o 250055 i Bas s, ik
BB —ATHE, 5

DA Rafael S92 i1 (4 H B Ry 9], 80043 i - 4844
FEARE S /N BT 0 RS B[R] B 8 F B AR 1R T N
0, BN TR T R, [ A A T G R R
%o ABEAEBIT ARSI e L o5 AR OC N 2 T
IR AR 1Y B TE AR T AL E 44> MOS
TR0 AT A E e, LA SR A D e S AL A
fil & 2R, W B 34 4 MOS 4, 301 S BUSoc i
FRAG /AR B FRIME; JLUR, A0 SR T R 1 45 o
FEHMR 0T, 16 D8 5K/ N R A AR, P 5
TEHE A, FETRB I
2.3 FHEFIEFIZEHA

R T AR AR TR T T S X T8 T P TR Y
o7 L DL R AR AR i 101 & A AR A, o A 252 s il
it AR IR], TRTRE SR S5 20 52t A ) R 27 4 ol e Ay
B o A I T K — AR T A
5], [ ikt B AT AR, AN 9 Fiiam o LR A R AR
T 20 P9 TPl A A7 A R P, B
B, XL TR G rh A A T I B BEAT 9, ARid
AR, ORI W Bkt

€] 10 J& Schrey S5 41 H (1) —Ff = Hil L FLAEAif 1

Control
circuit and
memory

Sub array Pixel

B9 T EBIE T T4

Fig.9 Subarray control word architecture

JCM, %7 A P T R RTS AL AR T, WA
PEEE S A1, AR E BN A 00 7ERE B
I, X RGO A BN IE, FEH T 0 Bk, 456
T LRI T AT LA AT HUE S Y, D5 5T
LI Z2 3 DA R RS, AN TR D5 1) 9332

P
><JH

P10 TFEF b i P A B A T

Fig.10 Control modules and storage units in subarray
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Fig.19 Simulation waveform
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