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Abstract
A Ao
A readout circuit for Dual band IR detector was 2 A (MWIR : Mid-Wave InfraRed)® Q7 2}
proposed and designed. Designed circuit provide to A(LWIR : Long-Wave InfraRed)S S Ald] HEd e
detector a stable diode bias and high injection Z -9 HAM BA HAENE Y8 readout JEE F
efficiency using Buffered Direct Injection (BDI) input He Mz o2 qde] HgH A xzte] o], 9ol
circuit. Then, amplifier in the unit cell is operated AFE readoutF 2o EAHL TF ux A]?%ﬂ: o},
when cell is selected in order to minimize the E3 -4 FJH EA HAE7e F gde HoAM
power consumption. We could confirm through the BAA2A7 39 wE(node)s BH3}Y ]°ﬂ F 73
simulation that designed circuit integrate and output AR AFIE AN 28 2 5 Joenvg o AH
simultaneously the signal generating from the dual E 2 2 & 5 Yojordly, & HM ZAAxa
band IR detector. 2] upolo}z(bias) Aol EEI AL v #AxA
2 544 9%S 73 F 3ok WA, F -4 FHY
L = A FA AENE 9% readout B 2E U4AAQ vlo
: e oz #x 43, F HYH AALAe] AF £
EAE AT o - & AT o]lFolxjof dr}
PV & 8l (photo-voltaic type)e] &4 A sate 4 B =FME o8 readoutd 2o BAS wEse
ALEl & A eolxde] M7lol vt FHAFE A 32 E Atz el

ool W ey gALAAN wAE FAFE B
2o 2A0 date} $4nAZA WatatA =, o A I 2=
£9 WIS Yoz UL FEo £AHoZ B9

d uvetlls 4& readout HZYA FHEA Bk o = o o
=, readout M2t HoA PALA olgolziy W F -4 A3 $4 Y8712 A readout A=

AHANE HFE ARsn ZE3n, AYoz WY E 19813 2o} Readoutd 29 HEHAA F
# %, 1153 (signal processing)7t4 ¢ 42 43 B AT BA dETTE TN dALAst 449
A #FA2A7 Hue =E(node)E THEE FRE
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Holgitt. ol & AP readoutsl 2 Z42He] HA 7
AaAedA E4HE ARE Roso 1 AEE A
a3 AR volol 28 fAAE YA Z
Fr1Hoz wel 4¢ U8 ¥ (buffering) &
S #¥vez F4HA A,

" beputcivenit |
VjawaMw) | :

Output siage :

| Dpetetrewt |}
:

a“w) O “w) =0 Out_LW
Veom H [ '
i+ Buffering b . H
: Pl +Stablebies | i - Duffering
¢+ Dual band : E « Integration : E .c.n:iaﬂhc@n:
+ [Rdetector Amplification | | Amp! cation o

ad1 -4 94 A #EVIE 9%
readout 3|29 7=

Readout 329 4%& 7VF aA JF$ste AL ¢
32 J}Polg -4 AYH A HE/E
Adgh3Z2E & dynamic resistanceE ZE FIH YA
ZA Az #wr olyel, Hlwd  ZA2 dynamic
resistanceE 71X E 9AYH AR Lzt SEHE OF
A £ e F2E 7HAck g ol# e YdHgIEe
5 HYgd A 2Ad @2 Y9 ulX(impedance)E
AFgosH, HA4AYU volojx 54 T & FY
& &(injection efficiency)& A3 & + A o}
oF ggzge] g dAdzrt HAM A AR
dynamic resistance®tt ¥4 & F ¢l& ©F AYE,
Bl AF7 YdFgze vF AgHoxE= A
o] opiag}, HeoMd ZX A2 dynamic resistances
gt T w2A oA, Az &4=2 s SNR
ZH A EAAILE /EA LA "o

gutA ol DI(Direct Injection)®2] JFI2E 2
b2 @Y% e FZE oFoH Yo, FYEE
(injection efficiency)& AAHE FEAHG &AL
dynamic resistance$ 73X HAH 7R 2zt ol
Ae 48329 A dYd2E FAE ¢ QA
FPREO FZolAAM, ZAHAN AF 2FE dHFY
2 Zog FAANZ £ fAH AlZ9 &4l ¢4
aA Aol

.. .. 1, R g
Injection efficiency= 11,,;: =1F R ]'étdt .g;
el m

- D

282 (bl X< BDI(Buffered Direct Injection)
29 AR 9 A9 gn BV HQE ¥ F
A gl

&n' = 8&m* (1+A) - @
wgtA BDIMA S AlE3 o2 AlgHoRE FE7]
9] olFo 2% Y duHx Fx AAE EE F
AelA, 292 (0)o] B AAE DIEH e 4432
o $48 FUAEE 542 71 & AA o a9y
A, 4 HYgHd BA AE7E A% readoutd =&
BDIMAe ¥ 3z=E Hdsich. AA 90%
BLIP(Background Limited Infrared Photo-diode)®&3
S &3y 98 gag HYgH B4R dynamic
resistance 3 A FA Lzt AP FALA
o disisd 7 5ML 3 400kR< H), simulationd %
BDIA & Al8Foa2H FUAESC), F AF ZF 1
oA 7A7E #& 4€ F ANt = M FAx
Z9] AF7E 50nAZHA] stz dlojo] & FHglo]
201V o2 ®slstdA, <A AHQ nuloloA FY
=g JeElE &S A & ¢ AR

I B>

-t
r
R°§ Ideal Rog 2deeal

diode | diode

(a) DIt (b) BDI'¢A

Injection Efficiency,

; i

i _ "l
10 100 1k 10k 100k 1M 10M 100M
Dynamic Resistance [ Q]

(c) &Y & & (Injection efficiency)
232 DINAl9 §l8 3] 29} BDIWA Y
dE3= nlm

ZF -4 HIAH FA AENE FHAA ALz
AdH QM gA2A7 e =g FHEIA 4
o] HoM ZAAzbA BAHARNE AFE A
A7 A 44E 9A¥ integration capacitorg
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T8 MM SA HEVIE % readout 22 HA|

Tk AA AL BALRANME 29 EAES
vl pgke o, A@3)3 2939 photon fluxel ¢&
o] &3A LAY AFE ALNEA 1nAHEY AF
7t 34 & Ao ogdnt. weEkA, 250xs2] HEA
t& 78y integration capacitor?] & %< 3pFoz
stgon, AFAL FRIAANAE g2 Woes
150nAZR =] AF7  ddHolR 7)Y integration
capacitor®] £ %€ 20pF22 ZAY MAE Y}

Ideg=(1‘A'FF‘7]' ¢F - )
o714, FF = fill factor® <Jvjdl®, O photon
fluxe] && gulgg.

10—

o [ 5 ;
~ ] spectral Band : 3 ym~Spm :
E  []rovise ot view): 30° ! :
g . L]
g ]
[
=4
g2
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Terrperature [K]

(a) THA

107 e
~{ Spactral band : Bun~10um
| FOV (s i of view) :30°

Photon Flux [photonsicm *g]

3
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S
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Terrperature [K

(b) 9AHYA

373 "o & Photon
Fluxel %

Yot 2L HAES wgo= A 21P49 e =2

Adstgr? A% 2 BDIWAY d¥s=
Ar2stgg o, Ztzbe] integration capacitorel] %
He Adzis 994 ZZ7(unitcell amp)E AAA
bus line¥ El1 Z¥v FEJ2 AdFoizd. g9
4 FE7e 14959 2ol IY £2E FAA 3] 9
A, Dol AHFoHE wolg FHAIES 319
A AY B5AHE FEE AUk Uy ZEE
100pFe] load capacitance®l WA 2psec ©l3}9
settling timeS ZEE AAs G}

My

384 F -4 F9H FA HAEVE A%
readout 32

out
in °_|

(Dsel ‘{
I

bias

2¥ 599 4 FZ79 ==

3lzo FAL AHug, F HoH ZA LA A
A E AF7E BDIMAe gFHI2E AR
integration capacitors] Aol HA Hz, FrHeo=z
selection switchol s Mdgo] =HolxA Yoz
oA 5oy Ado] @ FolE reset switchol 2} a4
integration capacitors 443 APz reseto] HA
Hxu, ol¢ & FTIZE uwEIA Foh 21169
simulation ZA#IE HE FdRHgAE  AFr)
integration capacitorol H¥o] Hz Fridog £9
22 YEWAH, resete] He RAE FA & £ U
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120w
Tiroe [s)

ad6 1849 F - 4 AN BA HEVNE
913 Readout 329 simulation 23}

n 2
Z -9 FHAM A #HE/E AT readout I E T
Z2E Atz AAsU. AAFE A2E JHIRR
N BDIMMA-S Al£3t91, £HH A4S 4437
M FAX &AM Yo AFZE Besd FAH A

¥ ¢4 At TRAE ZEE AASRYS EE @9
4 FEAE swiching@oZA A 1Y S4E 2
A # Simulationd 3 AYHeI AzE Fe F
Yug 54E 2om, T bgudA doE N3E
Aol AEan FrHeR F¥se AL ¥A @
& Agleh

A3n 29
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