HBE (BRI E (B

BT B Pt i -2 1 A (et a e S £
@ﬁi[lﬁﬁ% Tk gs;lgyf l

TR © BRI O RIS

I B

VEE I S

HE[E&'E?I‘F'E?J D101 F 4 522 F1= 101 F 4 F] 28 |
#£ F 2 1015 5 7] 25 1



@‘B@ﬁﬂﬁl | EFJH IS el -t I'D%F R VERCE R
gy o | BIDRIRETE AT ARY R R TRk | AR AL e
f[fl L[I[Esa] f
AN N R A e CHs S IR T G| R R

S ANVEEI- SNl 4 101.4.22 / 101.4.28
- 7f1ﬁ%ﬁl%\lab*‘ﬁ‘%ﬂl$ B %uﬁrﬂiﬂ%aﬁ“"
# [E oy oY E., B AR |~ SR
AR ;bFIJ’JIZIU ﬁ’/ g@iﬁ% el
i a‘flé#ﬁ%ﬁb gy A T 5

[)“l .

ﬁIRA’%T%Wyiﬁﬂﬁﬁﬁﬁﬁ”Tj%WﬁW%

o B EpERRTIEAE Y- [ P T A LE,E R =
w@FHﬁﬁiwwﬁﬁW“wﬁfﬁ kP o
il i w5

. E“j? hﬁé}f’?‘gﬁiﬂjﬁfwwgaa%lg F1ES 'L"rﬁ”ﬁfk [

B FPA [fTh 7 [ =1 PHBgs = Jﬁ.i & 2 EIE F}‘ﬁ@
*J/%IE 640x480 3k '] FRUHIES F Ldl o Ty R
Fofir (on | 1024x768 k)] | ﬁf»”ff“"fﬁ' N?EE‘FJ'J =]
300 FE=0 42 ,ﬁjipnj—qmgl,ﬁ'u'ﬁ*ﬁx}%”w IR > Bl 640
7[54,\? H?E'Q‘TJ ZE‘EIJ[ 5 [i_u ok o AR T ﬁ:j};( 7 VEE F
?EHT—&"#E'H'J ﬁftfly[&ﬁl ﬂJ@EFFF ;.HH EJUAﬂEH\FU r”J‘:EE@h
B

RS B KR BT R

O o [ S TnSh AT 95T 91 802 e 55 | b
_ﬁ,ﬁ#ﬁﬁﬁm%%gmﬁ@%ﬁﬁﬁﬁﬁwﬂwﬁﬁ
G il O e (A TS A
]
¢4?Ir:jfu[ Z[|ZF LAY BURLENEE 2 b 4 &J@;;}z, 4
—Iﬁﬁwm’pjﬁﬂpﬁﬁ*Wﬁmwﬁﬁ%w¢
L P IR R $9mﬁﬁﬁ@ﬂﬁﬁﬁm[&ﬁ
SRS (O RPRIIV (0 B PP S| RS S PER
AV 1> A RLD IS8 T AR IR B Tﬁmliawf&f Eaﬁw
@ﬁF%ﬁﬁﬁﬁo

\g

_~l

4_




R s P F>U i ﬂuﬁ[[xjp‘m’ﬂ jﬁl[g;rrymjﬁpgﬁvgg;ip s B
ﬁﬁ'F e e P 'E"“'Efgﬂiﬁir F?f iﬁ[%@ }fﬁprﬁf
%ﬁzaﬂw S WH - BT T
»E'ﬁz’ﬂ E Iﬂju p 3 wﬁg‘% S| [T
m » ff @?"‘éﬁ@‘s‘»ﬁ

= 640 rg;” AT A R UL | {}F“;%%?ﬁ’ T =

IE 32%@‘*“% 1[? & [#}'%‘IEIJ['L |ji£fJE,U 640 Rl

3 @rppﬁ[%‘ﬁ ﬂ%i[ 1% ANES ﬁrﬁ = 1%1’1 i o }[:[X_:]‘:T’—EE[[I

Bl b %? rJ i}btﬂﬁﬁ'ﬁlﬁ”ﬁiﬁl'& Q%Elg?*éﬁﬁjjfirw?ugu{lﬂi
77

S ﬁ'ﬁgﬁﬁirﬁl@wﬂl@%ﬁ“ FAIPIS A% EE
J: *‘“ﬂg@* #E;i%ﬁluaw@ﬂpg JHJTTF .
P~ s L"'Hﬁ/ﬁﬂ O VT LIV B
F gﬁf@‘@ Bl ;Lriffl bwfﬁﬁ Jllj\ ) 115‘[ ijlﬁ%( JEFE'
CEUETAP > IR f]}L:T'i_*/ﬁ [ HN ﬁ“%"
lg%r%\[ , i’?‘/B«'B@EIES{IJE'? | HE SRVETT i lﬁl

\

S ORI




e

f{ T B !

LA A

CSIPW-101Z-H0001

2. s BRI L 4RI

i f}‘j(ﬁﬂﬁlﬁ) 101 & 5 5] 25 1 61

S ¢ ¢ BB A1 T e R Y

e sy

LB 1101.04.13 B * HZE757 1010004680 51

6.4 | * 4
o]

vy [101.04.05 B PERTF 5T 1010004940 b5

~J
A

(K

%’F}fﬁfi 100,652 7

8. () B | T

101 # 4 F[ 22 1= 101 & 4 5] 28 |

9.% # 145@#,‘

5 B

0.7 % 5

i

2012 [958~ = ~ RHIBERP f{ﬁ%lﬁ”ﬁ

11.[ff i




I R RSB B H
B £ I e -:r'/fawlwﬁ?ﬁ sk E VAR S o
Filzel A - B LI
L[r[ggﬁlﬁjlﬂ EPE‘&‘%%/%W:, IS /er.__ff#ﬁ_ﬁ
s R Bf bOT RISPPEA 357088
it b Eb ﬁ/ﬁﬁﬁ%&kﬁa/gﬂ " I T
1 BRI AR By ST ISP Y A R [T /357088
BRI - 1 R 12 0B I3 Pl 4 40 s f%(ﬁﬂﬁ)

B - T
101 & 4 5] 22 FI= 101 &+ 4 ¥] 28 | =4

B 1

101 & 5 5] 25 F!

3 Hg |

ATIRASL B~ (R B
Sl CHEHERED

EURR T B R T I AT A8 [ty 5ok RS AIEEL 157 4 2T (1 S
202012 FHE A= Fﬁ‘?ﬁui«‘ﬁ%"ﬁﬂ‘ﬁifﬁaﬁw > EL 1B ﬁf MR AR e
IR D Y RIS [ A R R AR RLH R
ot s it b -

SIEfETE S AR IR PRI e R S S A -
A AR T (AR B PR P S - T Eﬂjéf%ﬁi%@ﬁﬁ > JULE B Q@;Fﬁ#ﬁ St e
(PR~ SUATT e |58V SR P Ry A ST R - P I I 5 IR (8
T P S WP AT (U 640x512 F AR A ) ~ A R I AL RS RERE ST 1
SR R » AR ER T -



il
innnt
-

<
7N\
—_
[->)
—

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

(s
(2
&
7N\
—_
(>}
N—

— ?;Eﬁ:]‘%%ﬁﬁﬁ ................................................ (12)

;;‘@ﬁ@%%.mmmmmm“mmmmmmmm<ﬂ)

BN‘ ﬁ ............................................................... ( 35 )
[gmL[*g . ﬁﬁﬁ@ y%?ﬂ ....................................... (35)
BITIWJ“: N Fﬁlﬁhﬁ ’gﬂiﬂﬁ' ]El?m]e[ﬁ%ﬂ{%l .............................. (43 )



B B R AT 91 385 QR B sk AR
Fﬁ%i@ @ral ',[g&lﬁyr |

2~ FIRY

RURR BT R RT3 A 1805 e R 1ok | VAR HIRRISRE 05 4 VT FI &S 2
12012 FHER S S~ ROUB TR e BT o H R AT A e
£ YRR AR T B SR R ORI R R Y R RIEVRT e
PRI @ 1 = o SR BT PSS PRI b 7 A e o PR -

SPEIETE T 2 Rl =S SR I (NIR) /A=At 9F (SWIR) S5 il i
(]~ 27 BRI (Type 11 Superlattice, T2SL)FPRIST FigIfma s i+ - #7702
3 5 ;J];&rﬂ T PRSI (R ] RTINS~ S8 (HeCdTe , NCT)FFR] - (=
1" (High Operating Temperature, HOT) S IR fF 7701 2 REEA - o 9t s b
o (R R PR WS - AP 5‘%&[&%&'%@@ ’Fiméf%l’ﬁﬁjﬁfﬁ?ﬂ FN N
A I~ M ol R S e P g i SRR

PTG VP A R Wy R T YR S R (e
P P TR Pl b - i LR 3 G ot - SRR ET 320%256 50 VA 9taste,
B RS (5 e A TR D 640x512 Fi k) %ﬁ,ﬂ ~ At E SR EH  AGE RS

SR P LRI R MY Y -

ek

_\.q
=

R
R Y P (VRN 7RG AR - 3 I RO S s

i [ﬁ&‘ﬁ;—f P R 2T %Efﬂg SPIE(The International Society for Optical
Engineering) Fra# » SPHCT Pl ~ HIH I*’FPIZI = J# T Ifggmé?fg|$%gm% , iﬁﬁ_
~ R S BT - SPIE LU U A SRR - TR
I Eﬁf‘?&ﬁ“{ ’ aﬁﬁﬁﬁﬁ'ﬁﬁﬁl‘%ﬁfﬁﬁﬁéﬁﬁ bﬁ*@%‘g}ﬂf% FF@E%EJ%’?@TW tEL
iR IO SR FTE AR - SF Ay g OSPERL o AN BT AR ORRR]

=N



P ”ﬁ~ I~ By 6700 & > H FF 2450 Eﬁi IR ﬁ'lj%{i?‘f’ﬁ %Fﬁlﬂﬁﬂj@ﬁx}ﬁ] 540 % >
BRI R+ BE SR 18R] T LR ATIBIRARY FIRIE AR W
il BT > FE AT BRI g AR AR R PR 5
~ PEEE  EE T il PJ@&FPF[EI L o

o+ F AR -
i wy | g | - (i i 1
101.04.22 | fI |37
1. ﬁ%ﬂﬁ%&iﬂ
2. PRI I (NIR) S RAT 9 (SWIR) 2 s 7 (e o
R o YRS [ TS SEIPTRIE S S Y R -
3. A SR A B 1
L. SRR o S B RIS - B
101.04.24 | = R -
2. PRI ETIE  -
L PRI R B s R s . )
101.04.25 | = T e o
2. ’ﬁ%ﬁg%ﬁﬁ%%ﬁﬁﬁ%ﬁ%«io
L SHIE o Ja ST R R R R -
2. ?‘Tﬁ‘ A (HeCdTe ) PRI JHsMs ™ fF I #rdify ~ Gl
o (PR 1S AL -
101.04.26 | P
3. ?ﬁﬁ‘jﬁﬁlﬁjf“‘ﬁﬂ(lnAsSb) » I (HeCdTe) FHTR] iy ot (=
(HOT) &£ il (et -
4. FH
101.04.27 | = | 2
101.04.28 | + | %A




- PR

2012 [H5% : ?Eﬂﬁ“[ﬁ%vﬂzfﬁl*ﬁ'wﬂf“” REST o33 B R s R AL
?E%fﬁ'gﬁf‘ﬂ? JEL 1 lﬁﬁ A E) 58 [ HI F[’ﬁﬂ:r“]"fb g ITIIFF f THVETRE -2 =2
5™ o FHES) A
o T yAUREEE K (IR Sensors and Systems)

¢ 5138 MR P AR EERED | (Infrared Technologies and Applications

XXXVIII)
¢ DY 34 {EVBH AT ASVE | (Thermosense: Thermal Infrared Applications
XXXIV)
¢ DY 23 T b ARRY (i Ak I%dr SiPT - RE]HEE (Infrared Imaging System:
Design, Analysis, Modeling, and Testing XXIII)
® [HE . @A = ~EEEEHET (Defense, Homeland Security and Law Enforcement )
® Y=l (Imaging and Sensing)
® T UM ARV (Sensing for Industry, Environment, and Health)
® LS (Emerging Technologies)
® FIPEIPIET Sk (Laser Sensing and System)
® HE ISR AIEh EREEY 2 R | (Innovative Defense and Security Applications
for Displays)
o iy

ER s S R B R F%iﬁﬁmﬁ?%E'JﬁfﬁJ ﬂijﬁ%ﬂ'*ﬁﬁﬁifmﬁ
rﬁﬁﬁ(ﬁﬂ@ SN HE %) @ﬁﬁ%?ﬁﬁﬁ'iﬁiﬁﬁiﬁ[ > W k@?ﬁggﬁ
Gy 400 o AN BERUE [ 8 S0 == f{%ﬂiﬁf PRI | LR R TR 'TUT'F-&’L
ﬁrﬁﬁlfi%:fffi“x% o

N Tﬁ@?ﬁﬁ*ﬁgf 'B2 % (Bal timore) ] hLS B L BB (Maryland) 7 s i
M) 7 RS AR B ] A= onadh Y~ e ‘@fﬁ'l@@%’?%ﬂl/@ﬂ%‘;[ﬁ)ﬂﬁu B R Fl
BT M ST T AVRBER SV e 2 R A

i 7L BT RIS e 2 R (B ) -

¥ 12 7> % 61



FER P (R -

4723 !

08:00AM ~ 08:10AM F'aﬂﬂ?“

08:10AM ~ 12:05PM | = F 1 ¢ 2750 9Fasl/ i = It e = )] b 7+ (== |

13:05PM ~ 16:35PM | = f 2 ¢ iR 91 847

4 5] 24 |
10:50AM ~ 11:30AM | = 4 : 372 ng%W? LTS (1)
13:30PM ~ 18:20PM | > 6: 87~ f_?ﬁéﬁﬁ,! TP s (4 (1T)
4 E| 25 |1

08:00AM ~ 09:40AM ?@73%?“\5’[355‘%&@?’?

09:40AM ~ :12:10PM | = j§ 8 = ZEPsy B S Pl gk (=2

13:30PM ~ 17:50PM SRE 12 AT IR SR (TT)

45126

09:20AM ~ 11:50AM | = ji 14 S0P (1)

13:30PM ~ 14:30PM | = i 15 & <SRBI PR (1T)

14:30PM ~ 18:20PM | = fif 16 * e =k 2.0 Pl 1

(ATt AR > 03 [ Rl "E‘;“EIU@E'}‘?H 0423 Rl 7R ?J%ﬁ@f 0800

PR < WL MO AR TR RO B S FIA - P
Hﬁ ' %’J‘%EH P PR T TRV S LRl 0424 BT 2 | LT 0423 BT SUERL
FARLL LS 0 0424 ~ 0426 PHHIGH) R st (e il (8 0424 ~ 0426 = )«
SZPHI 3 (RIS 0426 PUFRRAELZIE 9 - SRR EIA - RGN AR 0428 £154 1199 -
AN



451 24 FURBE IR (2 B )



TR R
LFL&ﬁ»é;eJJLIEIfJ%f%E’W?ﬁ?’T?E'J’ﬁHﬁ:‘Tf’f B 13 R 20 S AR AL A

120 Ry = B oz f » (L0850 A2 TR PRS- S podiied - i E[ﬁﬂﬁfﬁlfﬁﬁ&

FIletft o DI * BpR T he (b (rERsT o H BRI I 5] (smart processing) »

FV R Rl (active imaging)= Egﬁ?ﬁﬁigpq[Jfﬁ*k ZRESTE LT 7@?ﬁ%ﬁ#‘ﬂ?@@

AT T AR~ (11 BGPR  BEA R AL & (proceeding JFH

YRR e 4 2 6 S5 AT E R R S EL e S R E RV R RIS

PR TRV (RIS - R

PIPW B a1 ol = R P S R T A 0 [

1. 20T BRI S PO (b8 (F (Type 1T Superlattice FPA, T2SL FPA) -
,i%‘ﬁm > T2SL 1" HeCdTe FPA RU+[97% ) 124y i fEEV > = folkL ™ GaSb
FAY P53 il (MBE) B ™= InAs /Ga(In)Sb % InAs/InAsSb & iaftg - 7 i+
fi* L (N FIRVES » o RIRS I ~ gl iR LS ES Y FPA o ML E T AT

i IREPA PUAeE 1V~

. 93§HMW%%%#$%@@$3\§ =R 1
(Growth and characteristics of type-II InAs/GaSb superlattice-based

detectors)
]TE]FQI :
S BIEFHEET RS (Jet Propusion Laboratory, JPL)JPE » FAI) 2 K=V gemia ot

AL AT HY (Complementary Barrier Infrared Detector, CBIRD)%QE%%? ’éEF C1a
?ﬂ’InAs/Ga(In)SbiﬁﬁﬁﬁFQ(Type-II Superlattice, T2SL)5 [ErHY - ﬁﬁﬁﬁTﬁ%ﬁﬁ%Fll’
e B AL T R - T FﬂEU@T - = K e (mini band ) fE
Ui > o ﬁq&@mjﬁﬁl %[“[Fﬂﬁlip I Igﬁﬁféﬁ1ﬁﬁ“?ﬁ%[In?ﬂfﬁ*{ﬂlﬁ”*a
Eﬁ?W@ﬁ3$ﬁﬁéh¢7ﬁﬁ¢:&§f§ﬁwi?ﬁlofﬂﬂ*’EﬁﬁﬁlnAsngaSbﬂJﬁﬂi

InAs/Ga(In)Sb T2SL S (frher s (FRANL = Fi'F lHliELF&(MWIR)F%f@* Ten St (VLIR) R
(3 ~ 30 pm) °



InAs ) InAs

B T B

cl AT T 01 1

Absorption
Hole — — — [ —
iniband | |
) ] D [
GaSb

Band edge diagram illustrating the confined electron and hole minibands which form the energy band gap.

JPLHI=Y LVIR InAs/Ga(In)Sb T2SL A (frad - 2| E% Veeco S MBE 35 -
iL J%Fﬁ#ﬁrﬁﬁffﬁ%ﬁ‘}%ﬁ? %¥ETe V N B GaSb 55 o FH |~ Eﬁ?“ﬁ.jﬁiﬁ%'ﬁ%%%%
E‘*?*%ﬁjﬂ Indium 7 Gallium funy =gk o fIEAEEY (Photoluminescence, PL)W
%F{E@% > FUERARLEEED 10 pm > Al PORS 18,7 meV

30 T T T T T T T

25 |

20

15

Intensity (a.u.)

10 F

6 7 8.9.1UI11I121‘TB 14
Wavelength (um)
Figure 5: PL of the CBIRD structure at 77 K.
FIH e P (g s i 320x256 frﬁ,ﬂ CBIRD T2SL FPA » T iijfll= 77 K - F15% f i
('of £ 98% ~ FEHFE = (NEAT » 7% NETD)FIIEG 26 mk » (EPRIB 00> i -




¢

FI JAXA i F N2 3 ‘qJETFE[W‘vL (a3 SR
(Development of type II superlattice detector for future space applications
at JAXA)
]ﬁgl :
FIA k25 (Tapan Aerospace Exploration Agency, JAXA)BE’%QEJJ By NN
A~ AT AT AL RS > LSRR (~ 6 um) (R T2SL SE T
ﬁa‘gﬁg@'ﬁﬁ%\{ IR A EY Veeco MBE 5ak » f%fﬁg’s}‘%’?‘} 9 W monolayer [ InAs
=2 7 f# monolayer fiY GaSb 7 W51V pin #AF » LI TnAs == GaSb V[ ﬂ[’f‘lj [ el
ARV ] > 7 InAs == GaSb VEIF|A =~ 2" 0.9 {[# monolayer [V InSb [FELH]
(8 = Fefhgy = M G et TEM B 00 [ R R R B RS 5.5
m AR 6 pm iR <

InAs:Si
>2el8

%30 n-type SL
InAs:Si/
GaSb

' >1el7
100-period )
InAs/InSh/Gash SL %20 n.i.d. SL

= —= | InAs/Gash
= (9ML/0.9ML/7VIL) ey

x50 p-type SL

InAs/

GaSb:Be

>lel?
p-GasSk buffer 500 nm GaSh:Be

- >2el8

(100) un-GaSh sub.
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Figure 5: (a) Schematic diagram of a new p-nm-M-n superlattice photodiode design. (b) The band
alignments of M-superlattice structure, the dash line shows the letter M — shape of the band
alignment. C) Band alignment of standard Type II superlattice.
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Figure 10: FPA images from a LWIR T2SL with a cutoff of ~ 11 pum with detectors at 81 K (a) and 67 K (b). The ROIC
used was an Indigo ISC9705 320 x 256.
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Figure 6

Tmages registered with F/3 optics on InAsSb n-type bariode FPAs:

(a) at 150K on a 15um pitch Pelican FPA with 640x512 pixels (NETD=20mK)

(b) at 180K on a 30um pitch Blue Fairy FPA with 320x2356 pixels (NETD = 43mK)
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Figure 3. External layout and pictures of the linear K527 compressor, regular and shortened cold fingers
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Figure 6. Cooldown curves in cases of regular (a) and shortened cold finger (b)
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(Gallium nitride micromechanical resonators for IR detection)
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Figure 1. A schematic view showing the GaN IR sensor architecture. A reference resonator is used to reduce noise and
cancel the frequency shift because of other changes such as increase in the ambient temperature. The detector response time
is governed by the thermal time constant (t,;, = R, Cen), Where R,y and Cp, are the thermal resistance of the tethers and the
thermal capacity of the resonator, respectively.

T (B PO T FUF - [0 MOCYD i MBE 7567 Si JLAS 55 AIN/ALGaN
WAUEETARET > O bR GaN AL — 4y ;zlg $540.5 ~ 3 pm - HIE
TR & RITERRIST -  BAES © 7 (FETEEL A R Si SR
AR T R o R R SRR R



| | ] B

<111> 5i GaN thin film  Oxide Mask  Ti/Au electrodes CNT absorber

Figure 3. Process flow schematic for making resonant IR detectors augmented by thin film IR absorbers.
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Figure 4. Scanning micrograph 1mages of fabricated GaN resonators with dimensions (a) 120pm = 80pm and (b) 80pm x
60pm. Reducing area will improve the resolution of the proposed IR focal plane array. (¢) RF performance of a 40pm =
80pm resonator with a Q of 12,185 (Q =8,000 at 300 K). This device demonstrated the highest /xQ for GaN so far.
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Table 1. Performance characteristics of the 25-um detector.

Parameter Performance

Array size 384x288 (320x240, 160x120 configurable)

Pitch 25 um

Spectral band =14 pm

Thermal time-constant S or 12 ms (typically 10) for “fast™ and “slow™ pixels

Temporal NETD (F/1, 30Hz) < 35 mK @ 12 ms (50 mK at 60 Hz)
<5S0mK @ 5 ms (70 mK at 60 Hz)

Intra-scene DR > 100K

Coarse non uniformity (after compensation) < 200 mV (p-1-p)

Power dissipation < 200 mW (excluding TEC)

Package weight < 20 gram

Pixel operability > 99

Nominal operating temperature 25°C

Ambient range =40°C = 70°C
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Figure 7: BIRD640 Image Captured with an F/1 50mm Lens
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Fig. 1. 3-D view of four possible dual-band QWIP device structure showing via
connects for independent access of MWIR and LWIR devices. The color code is
as follows, orange—isolation layer; green—LWIR QWIP: light blue—MWIR
QWIP; grey—contact layer; brown—undoped AlGaAs insulation layer; dark
blue—metal bridges between MQW regions: yellow—indium bumps.
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Fig. 10. An image taken with the first megapixel simultaneous pixel co-regis-
tered MWIR:LWIR dual-band QWIP camera. The flame in the MWIR image
(left) looks broader due to the detection of heated CO2 (from cigarette lighter)
re-emission in 4.1-4.3-micron band, whereas the heated CO2 gas does not have
any emission line in the LWIR (8-9 microns) band. Thus, the LWIR image
shows only thermal signatures of the flame.
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H. MacDougal, Andrew D. Hood, Juan Manzo, Jonathan C. Geske, David
Follman, FLIR Electro-Optical Components (USA). . ................ [8353-08]

11:25 am: A low-power, TEC-less, 1280x1024, compact SWIR camera with
temperature-dependent, non-uniformity corrections, Jonathan Nazemi,
Michael Delamere, Jesse Battaglia, Christopher Martin, Goodrich ISR Systems
(USA) e [8353-09]

11:45 am: Ultralow flux SWIR detection issues using HgCdTe planar p-on-n
photodiode arrays, Olivier Gravrand, CEA-LETI-Minatec (France); Olivier
Boulade, Vincent Moreau, Commissariat 4 I'Energie Atomique (France);

Eric Sanson, SOFRADIR (France); Gérard L. Destefanis, CEA-LETI-Minatec
(FranCe) . . oottt [8353-10]

Standby Oral/Poster Presentation
This poster may also be given as an oral presentation in this session.

MT6425CA: a 640 X 512-25 pm CTIA ROCI for SWIR InGaAs detector
arrays, Selim Eminoglu, Yigit Uygar Mahsereci, Caglar Altiner, Tayfun Akin,

Mikro-Tasarim Ltd. (Turkey) . . ... [8353 147]
LunchBreak ....... ... 12:05 to 1:05 pm
SESSION 2
Room: Conv.Ctr.307 .............. Mon. 1:05 to 4:35 pm

Air Force Infrared Research and Development

Session Chairs: Paul D. LeVan, Air Force Research Lab. (USA);
R. Kennedy McEwen, SELEX Galileo (United Kingdom)

1:05 pm: Multispectral imaging with Type Il superlattice detectors

(Invited Paper), Gamini Ariyawansa, Joshua M. Duran, Matthew Grupen,

John E. Scheihing, Thomas R. Nelson, Jr., Michael T. Eismann, Air Force
Research Lab. (USA). . . ..o et [8353-11]

1:25 pm: Radiation tolerance of a dual-band IR detector based on a pBp
architecture (Invited Paper), Vincent M. Cowan, Christian P. Morath, Air Force
Research Lab. (USA); Stephen A. Myers, Elena Plis, Sanjay Krishna, Ctr. for High

Technology Materials, Univ. of New Mexico (USA). . ............... [8353-141]
1:45 pm: Space-based hyperspectral technologies for the thermal infrared
(Invited Paper), Paul D. LeVan, Air Force Research Lab. (USA) ........ [8353-13]

2:05 pm: Hybrid dual-color MWIR detector for airborne missile warning
systems (Invited Paper), Itay Hirsh, Lior Shkedy, Dan Chen, Nir Fishler, Yonatan
Hagbi, Alina Koifman, Yaki Openhaim, llan Vaserman, Michael T. Singer, SCD
Semiconductor Devices (Israel). ... ... [8353-14]

(Twitter) #SPIEDSS 41

61


ctku
文字方塊
附件一、研討會論文清單


Conference 8353 - Room: Conv. Ctr. 307

2:25 pm: Detection in urban scenario using combined airborne imaging
sensors (Invited Paper), Ingmar G. Renhorn, Swedish Defence Research

Agency (Sweden); Michal Shimoni, Royal Belgian Military Academy (Belgium);
Xavier Briottet, Yannic Boucher, ONERA (France); Alwin Dimmeler, Fraunhofer-
Institut fir Optronik, Systemtechnik und Bildauswertung (Germany); Sergio U.

de Ceglie, CISAM (ltaly); Salvatore Resta, Univ. degli Studi di Pisa (Italy); Piet

B. W. Schwering, Koen W. Benoist, Rob J. Dekker, TNO Defence, Security and
Safety (Netherlands); Remco Dost, Mark van Persie, National Aerospace Lab.
NLR (Netherlands); Ingebjérg Kasen, Trym V. Haavardsholm, Norwegian Defence
Research Establishment (Norway); Ola Friman, Swedish Defence Research
AgeNCy (SWedeN). . . . ..ot [8353-15]

2:45 pm: IR-CENTRIC®: a force multiplier for fixed and rotary wing aircraft
(Invited Paper), Tsvi Rozen, Shavit Nadav, Meir Danino, Elbit Systems EW &
SIGINT - ELISRA Ltd. (Israel). . . .. ..o [8353-16]
CoffeeBreak . ....... ... 3:05 to 3:35 pm

3:35 pm: Half TV format MWIR sensor incorporating proximity electronics
(Invited Paper), Andrew P. Ashcroft, SELEX Galileo Infrared Ltd. (United

KiNGdom) . . oot [8353-17]
3:55 pm: Comparison of the strapdown and gimballed seekers (Invited Paper),
Bilent Ozkan, Altug Ucar, TUBITAK SAGE (Turkey). .. .. ....oovuon. [8353-18]

4:15 pm: Anti-dazzling protection for Air Force pilots (Invited Paper), Ariela
Donval, Tali Fisher, Ofir Lipman, Moshe Oron, KiloLambda Technologies, Ltd.
(ISrA) v vt e [8353-19]

Symposium-Wide Plenary Session
Monday e 5:00 to 6:00 pm e Conv. Ctr. (Level 400), Ballroom |-l

Bruce Carlson, Director, National Reconnaissance Office
See p. 11 for details ® Open to All Attendees

Tuesday 24 April

SESSION 3
Room: Conv.Ctr.307 ............. Tues. 8:00 to 10:00 am

Threat Acquisition

Session Chairs: Mario O. Miinzberg, Carl Zeiss Optronics GmbH
(Germany); Gil A. Tidhar, IAI-Elta Systems Ltd. (Israel)

8:00 am: Stereoscopic uncooled thermal imaging with autostereoscopic
3D-flat screen display in military driving enhancement systems, Hubertus

A. Haan, Mario O. Miinzberg, Uwe Schwarzkopf, Carl Zeiss Optronics GmbH
(Germany); Rene De la Barre, Silvio Jurk, Bernd Duckstein, Fraunhofer-Institut fir
Nachrichtentechnik Heinrich-Hertz-Institut (Germany) . .............. [8353-20]

8:20 am: Infrared stereo camera for human machine interface, Richard
Edmondson, David B. Chenault, Justin P. Vaden, Polaris Sensor Technologies,
INC. (USA). e e [8353-21]

8:40 am: A compact deployable mid-wave infrared imaging system for wide-
area persistence surveillance in maritime environments, K. Peter Judd, U.S.
Naval Research Lab. (USA); Costa Colbert, Russ Smith, Smart Logic, Inc. (USA);
Kenneth M. Vilardebo, V Systems, Inc. (USA); James R. Waterman, U.S. Naval
Research Lab. (USA); Gregory J. Petty, Joel Kilzer, Naval Surface Warfare Ctr.
Crane Div. (USA) . . .ot e [8353-23]

9:00 am: OTHELLO: a novel SWIR dual-band detection system and its
applications, Gil A. Tidhar, Ori Aphek, Israel Aerospace Industries Ltd., Elta
Group (ISrael). . . ..o s [8353-24]

9:20 am: Quantification of nitromethane with complementary super clip
apodization and an iterative spectral comparison routine, Kathryn J. Conroy,
The Univ. of New South Wales (Australia); K. Paul Kirkbride, Australian Federal
Police (Australia); Charles C. Harb, The Univ. of New South Wales

(AUSEralia). . . .o [8353-25]

9:40 am: On designing a SWIR multiwavelength facial-based acquisition

SESSION 4
Room: Conv.Ctr.307 ............ Tues. 10:30 to 11:30 am

Type Il Superlattice FPAs |

Session Chairs: Meimei Z. Tidrow, U.S. Army Night Vision & Electronic
Sensors Directorate (USA); Manijeh Razeghi, Northwestern Univ. (USA);
Lucy Zheng, Institute for Defense Analyses (USA)

10:30 am: Recent developments in type-Ill superlattice detectors at IRnova
AB, Hedda Malm, Rickard Marcks von Wirtemberg, Carl Asplund, Dan Haga,
Henk H. Martijn, IRnova AB (Sweden); Amir Karim, Acreo AB (Sweden); Elena Plis,
Sanjay Krishna, Ctr. for High Technology Materials, Univ. of New Mexico

(USA) - et [8353-27]

10:50 am: Long-wavelength infrared superlattice detectors and FPA

based on CBIRD design, Alexander Soibel, Sir B. Rafol, Jean Nguyen, Arezou
Khoshakhlagh, Linda Héglund, Sam A. Keo, Jason M. Mumolo, John K. Liu, Anna
Liao, David Z. Y. Ting, Sarath D. Gunapala, Jet Propulsion Lab. (USA). . [8353-28]

11:10 am: Development of type Il superlattice detector for future space
applications at JAXA, Haruyoshi Katayama, Jyunpei Murooka, Masataka Naitoh,
Tadashi Imai, Ryota Sato, Eichi Tomita, Munetaka Ueno, Hiroshi Murakami,
Japan Aerospace Exploration Agency (Japan); Kunihiko Bito, Satoshi Kawasaki,
Masafumi Kimata, Ritsumeikan Univ. (Japan); Takahiro Kitada, Toshiro Isu, Univ.
of Tokushima (Japan); Mikhail A. Patrashin, Iwao Hosako, National Institute of
Information and Communications Technology (Japan). ... ........... [8353-32]

Standby Oral/Poster Presentation
This poster may also be given as an oral presentation in this session.
MWIR and LWIR photodetectors made of InAs/InAsSb Type-II

superlattices, Oray O. Cellek, Ha Sul Kim, Elizabeth H. Steenbergen, Hua Li,
Zhiyuan Lin, Shi Liu, Yong-Hang Zhang, Arizona State Univ. (USA) [8353-143]

SESSION 5
Room: Conv. Ctr.307 ......... Tues. 11:30 am to 12:00 pm
Keynote Session
Session Chair: Gabor F. Fulop, Maxtech International, Inc. (USA)

11:30 am: Advanced imaging R&D at DARPA-MTO (Keynote Presentation),
Nibir K. Dhar, Defense Advanced Research Projects Agency (USA). [8353-29]

Lunch/Exhibition Break . . .. ........ .. . i 12:00 to 1:30 pm

Room: Conv.Ctr.307 .............. Tues. 1:30 to 6:20 pm

Type Il Superlattice FPAs Il

Session Chairs: Meimei Z. Tidrow, U.S. Army Night Vision & Electronic
Sensors Directorate (USA); Manijeh Razeghi, Northwestern Univ. (USA);
Lucy Zheng, Institute for Defense Analyses (USA)

1:30 pm: Performance enhancement of IlI-V superlattice infrared detectors
by solving material and fabrication issues (Invited Paper), Meimei Z. Tidrow,
U.S. Army Night Vision & Electronic Sensors Directorate (USA); Lucy Zheng,
Institute for Defense Analyses (USA). .. ... [8353-30]

2:00 pm: 1024 x 1024 LWIR SLS FPAs: status and characterization, Mani
Sundaram, Axel Reisinger, Richard Dennis, Kelly Patnaude, Douglas Burrows,
Jason Bundas, Kim E. Beech, Ross Faska, Daniel Manitakos, QmagiQ, LLC
(USA) et [8353-35]

2:20 pm: Temperature-dependent absorption derivative on InAs/GaSb Type Il
superlattices, Brianna Klein, Nutan Gautam, Stephen A. Myers, Sanjay Krishna,
Ctr. for High Technology Materials, Univ. of New Mexico (USA) .. ..... [8353-33]

2:40 pm: Electronic transport in InAs/GaSb type-Il superlattices for infrared
detector applications, Gilberto A. Umana-Membreno, Hemendra Kala, Jarek
Antoszewski, Lorenzo Faraone, The Univ. of Western Australia (Australia); Brianna
Klein, Nutan Gautam, Maya Narayanan Kutty, Elena Plis, Sanjay Krishna, The

system, Thirimachos Bourlai, Neeru Narang, Bojan Cukic, Lawrence A. Hornak, Univ. of New Mexico (USA}. .......oeevinieeieniinenenn, [8353-34]
West Virginia Univ. (USA) .. ... ... [8353-26] Coffee Break . ...t 3:00 to 3:30 pm
Coffee Break . . ... 10:00 to 10:30 am
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3:30 pm: Passivation of type Il InAs/GaSb superlattice photodetectors with
atomic layer deposited Al2O3, Omer Salihoglu, Abdullah Muti, Bilkent Univ.
(Turkey); Kutlu Kutluer, Tunay Tansel, Rasit Turan, Middle East Technical Univ.

(Turkey); Atilla Aydinli, Bilkent Univ. (Turkey) ...................... [8353-36]
3:50 pm: Recent advances in 2 colors FPAs based on T2SL; InAs/GaSb
(Invited Paper), Manijeh Razeghi, Northwestern Univ. (USA) .......... [8353-31]

4:20 pm: Analysis surface oxides on narrow band IlI-V semiconductors
toward surface-leakage-free IR photodetectors, Qin Wang, Acreo AB
(Sweden); Mats Géthelid, Kista Photonics Research Ctr. (Sweden); Emmanuelle
Gothelid, Uppsala Univ. (Sweden); Susanne Almqvist, Amir Karim, Acreo AB
(Sweden); Oscar Gustafsson, Mattias Hammar, Kista Photonics Research Ctr.
(Sweden); Jan Y. Andersson, Acreo AB (Sweden) . ................. [8353-37]

4:40 pm: Unrelaxed InAsSb with novel absorption, carrier transport, and
recombination properties for MWIR and LWIR photodetectors, Dmitry
Donetsky, Gregory Belenky, Ding Wang, Youxi Lin, Leon Shterengas, Gela
Kipshidze, Stony Brook Univ. (USA); Wendy L. Sarney, Stefan P. Svensson, Harry
Hier, U.S. Army Research Lab. (USA). . ..., [8353-38]

5:00 pm: 100mm GaSb substrate manufacturing for IRFPA epi growth, Lisa P.
Allen, J. Patrick Flint, Gregory Meshew, Gordon Dallas, John Trevethan, Galaxy
Compound Semiconductors, Inc. (USA); Dmitri Lubyshev, Yueming Qiu, Amy W.
Liu, Joel M. Fastenau, IQEInc. (USA) . ......... ..., [8353-39]

5:20 pm: Large diameter ultra-flat epitaxy ready GaSb substrates:
requirements for MBE grown advanced infrared detectors, Mark J. Furlong,
Rebecca J. Martinez, Sasson Amirhaghi, Brian Smith, Andrew Mowbray, Wafer
Technology Ltd. (United Kingdom) .. ............ ... ... .. ....... [8353-40]

5:40 pm: Competing technology for high-speed HOT-IR-FPAs (Invited Paper),
Manijeh Razeghi, Northwestern Univ. (USA). . ..................... [8353-91]

6:00 pm: Dark current modeling of Type Il superlattice diodes, Antoni
Rogalski, Military Univ. of Technology (Poland) . ................... [8353-41]

Standby Oral/Poster Presentation
This poster may also be given as an oral presentation in this session.
MWIR and LWIR photodetectors made of InAs/InAsSb Type-II

superlattices, Oray O. Cellek, Ha Sul Kim, Elizabeth H. Steenbergen, Hua Li,
Zhiyuan Lin, Shi Liu, Yong-Hang Zhang, Arizona State Univ. (USA) [8353-143]

Wednesday 25 April
Sessions 7, 8, 9 run concurrently with sessions 10,11,12.

SESSION 7
Room:Conv.Ctr.307 ............... Wed. 8:00 to 9:40 am

Emerging Uncooled Technologies

Session Chairs: Colin E. Reese, U.S. Army Night Vision & Electronic
Sensors Directorate (USA);
Charles M. Hanson, Consultant in Infrared (USA)

8:00 am: Uncooled silicon germanium oxide (SixGe1-xOy) thin films for
infrared detection, Muhammad L. Hai, Muhammad Hesan, Qi Cheng, Univ. of
Missouri-Columbia (USA); Athanasios J. Syllaios, Sameer K. Ajmera, L-3 Electro-
Optical Systems (USA); Mahmoud F. Almasri, Univ. of Missouri-Columbia

(US ) . et [8353-105]

8:20 am: Formation of GaN film on Si for microbolometer, Yong Soo Lee,

Dong-Seok Kim, Jong-Hoon Kim, Kyungpook National Univ. (Korea, Republic of);
Young-Chul Jung, Kyungju Univ. (Korea, Republic of); Jung-Hee Lee, Kyungpook
National Univ. (Korea, Republicof) .. .......... .. ... ... .. . [8353-43]

8:40 am: Novel uncooled detector based on gallium nitride micromechanical
resonators, Mina Rais-Zadeh, Vikrant J. Gokhale, Sui Yu, Univ. of Michigan

(USA) . et e [8353-44]
9:00 am: Silicon-based nanobolometer for multispectral room temperature IR
detection, Hyesog Lee, Tanner Research, Inc. (USA) ............... [8353-45]

9:20 am: Development of microbolometer with high fill factor and high
mechanical stability by shared-anchor structure, Tachyun Kim, Kimyung
Kyung, Jae Hong Park, Young Su Kim, Sung Kyu Lim, Kyungmin Kim, Taejoong
Lee, Kwyro Lee, National Nanofab Ctr. (Korea, Republic of); Christopher Welham,
COVENTOR Europe (France); Hee Yeoun Kim, National Nanofab Ctr. (Korea,
RepubliC Of) . . oo e [8353-46]
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SESSION 10
Room: Conv.Ctr.316 .............. Wed. 8:00 to 10:00 am

Cryocoolers for IR Focal Plane Arrays

Session Chairs: Alexander Veprik, RICOR-Cryogenic & Vacuum Systems
(Israel); Ingo Riihlich, AIM INFRAROT-MODULE GmbH (Germany);
Ray Radebaugh, National Institute of Standards and Technology (USA)

8:00 am: Thales cryogenics rotary cryocoolers for HOT applications,
Jean-Yves Martin, Jean-Marc Cauquil, Thales Cryogénie S.A. (France); Tonny
Benschop, Thales Cryogenics B.V. (Netherlands); René J. Griot, Sébastien
Freche, Thales Cryogénie S.A. (France) .......................... [8353-56]

8:20 am: Update on MTTF figures for linear and rotary coolers of Thales
cryogenics, Willem van de Groep, Thales Cryogenics B.V. (Netherlands)[8353-57]

8:40 am: Compact high-efficiency linear cryocooler in single-piston moving
magnet design for HOT detectors, Ingo Rihlich, Markus Mai, Carsten
Rosenhagen, AIM INFRAROT-MODULE GmbH (Germany) . .......... [8353-58]

9:00 am: RICOR’s rotary cryocoolers development and optimization for
HOT IR detectors, Avishai Filis, Zvi Bar-Haim, Tomer Havatzelet, Moshe Barak,
RICOR-Cryogenic & Vacuum Systems (Israel) .. ................... [8353-59]

9:20 am: Linear cryogenic coolers for HOT infrared detectors,
Alexander Veprik, Sergey V. Riabzev, RICOR-Cryogenic & Vacuum Systems
(IST@EI) o vt et [8353-60]

9:40 am: Experimental demonstration of cryocooler electronics with multiple
mechanical cryocooler types, Jeremy J. Freeman, Carl S. Kirkconnell, J. Brian
Murphy, Robert K. Ito, Iris Technology Corp. (USA). .. .............. [8353-61]

CoffeeBreak . ... 10:00 to 10:30 am
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Sessions 7, 8, 9 run concurrently with sessions 10,11,12.

SESSION 8
Room: Conv.Ctr.307 .............. Wed. 9:40 to 11:50 am

Uncooled FPAs and Applications

Session Chairs: Jean-Luc M. Tissot, ULIS (France);
Masafumi Kimata, Ritsumeikan Univ. (Japan);
Avraham Fraenkel, SCD Semiconductor Devices (Israel)

9:40 am: Uncooled detector development at Raytheon, Stephen H. Black,
Raytheon Co. (USA) . ...t e e [8353-47]

Coffee Break . . .. ..o 10:00 to 10:30 am

10:30 am: Easy to use uncooled %2 VGA 17 pm FPA development
for compact and low-power systems, Jean-Luc M. Tissot, Patrick Robert, ULIS
(FranCe) . . oo ittt e e e e [8353-49]

10:50 am: 2-million-pixel SOI diode uncooled IRFPA with 15um pixel pitch,
Daisuke Takamuro, Tomohiro Maegawa, Yasuaki Ohta, Takaki Sugino, Yasuhiro
Kosasayama, Takahiro Ohnakado, Hisatoshi Hata, Masashi Ueno, Hiroshi Ohji,
Mitsubishi Electric Corp. (Japan); Ryota Sato, Haruyoshi Katayama, Tadashi Imai,
Munetaka Ueno, Japan Aerospace Exploration Agency (Japan) .. .. ... [8353-50]

11:10 am: SCD p-Bolometer VOx infrared high-end detector development,
Udi Mizrahi, Fabian Schapiro, Leonid Bikov, Aviho Giladi, Niv Shiloah, Igor

Pivnik, Shimon Elkind, Shay Maayani, Emanuel Mordechai, Asaf Amsterdam, llan
Vaserman, Oran Farbman, Yoav Hirsh, SCD Semiconductor Devices (Israel); Avi
Tuito, Israel Ministry of Defense (Israel); Michael Ben-Ezra, SCD Semiconductor
Devices (Israel) . .. ... e [8353-51]

11:30 am: Current progress on pixel level packaging for uncooled IRFPA,
Geoffroy Dumont, Wilfried Rabaud, Jean-Jacques Yon, Laurent Carle, Valérie
Goudon, Claire Vialle, Agnes Arnaud, CEA-LETI-Minatec (France) . .. .. [8353-52]

Oral Standby Presentation

This presentation may be given in this session, and will also be given in
Session 18 on Friday.

An uncooled microbolometer focal plane array using bias heating for
resistance nonuniformity compensation, Murat Tepegoz, Alperen Toprak,
Alp Oguz, Sukru Senveli, Eren Canga, Yusuf Tanrikulu, Tayfun Akin, Middle

SESSION 11
Room: Conv.Ctr.316 ............. Wed. 10:30 to 11:50 am

IR Optics |

Session Chairs: Jay N. Vizgaitis,
U.S. Army Night Vision & Electronic Sensors Directorate (USA);
Christopher C. Alexay, StingRay Optics, LLC (USA)

10:30 am: Common aperture multispectral optics for military applications,
Nicholas A. Thompson, Qioptiq Ltd. (United Kingdom) .............. [8353-62]

10:50 am: Multi-field of view see-spot optics, Scott Lilley, Jay N. Vizgaitis,

U.S. Army Night Vision & Electronic Sensors Directorate (USA); Jonathan E.
Everett, Robert Spinazzola, General Dynamics-Global Imaging Technologies
(USA) . [8353-66]

11:10 am: Tailored thermal emission from sub-wavelength diffractive

optical elements, Adam M. Jones, College of Optical Sciences, The Univ. of
Arizona (USA) and Sandia National Labs. (USA); Shanalyn A. Kemme, David A.
Scrymgeour, Michael J. Cich, Sally Samora, Sandia National Labs. (USA); Robert
A. Norwood, College of Optical Sciences, The Univ. of Arizona (USA) . . [8353-64]

11:30 am: Low-reflecting DLC coating on IR substrates, Mordechai Gilo, Ophir
Optronics Ltd. (Israel) . . ... [8353-65]

Lunch/Exhibition Break. .. ........... ... .. ... .. ... ... 11:50 am to 1:30 pm

East Technical Univ. (Turkey). . ......... ... ... oo, [8353-146]
Lunch/Exhibition Break . . .. ... ... .. .. i 11:50 am to 1:30 pm
Defense, Security, and Sensing
Facility Maps:
Baltimore Convention Center pp. 3-4
Hilton Baltimore p. 5
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SESSION 9
Room: Conv.Ctr.307 .............. Wed. 1:30 to 5:40 pm

Smart Processing

| Joint Session with Conference 8355 |

Session Chairs: Richard L. Espinola, U.S. Army Night Vision
& Electronic Sensors Directorate (USA);
Endre Repasi, Fraunhofer-Institut fir Optronik, Systemtechnik und
Bildauswertung (Germany);
Paul L. McCarley, Air Force Research Lab. (USA);
John T. Caulfield, Cyan Systems (USA)

1:30 pm: Infrared detector size: how low should you go?, Ronald G. Driggers,
U.S. Naval Research Lab. (USA); Richard H. Vollmerhausen, Univ. of Delaware
(USA); Joseph Reynolds, U.S. Army RDECOM CERDEC Night Vision & Electronic
Sensors Directorate (USA); Gerald C. Holst, Consultant (USA) ........ [8355-23]

1:50 pm: An information-theoretic perspective on the challenges and
advances in the race toward 12um pixel pitch for megapixel uncooled
infrared imaging, Christel-Loic Tisse, MTech Imaging Pte. Ltd. (Singapore);
Arnaud A. Crastes, Jean-Luc M. Tissot, ULIS (France). . ............. [8353-53]

2:10 pm: Implementation of intensity ratio change and LOS rate change
algorithms for imaging infrared trackers, Claude R. Viau, Tactical Technologies
INC. (CaNAda) . . . oottt e [8355-25]

2:30 pm: Flexible readout and integration sensor (FRIS): a bio-inspired,
system-on-chip, event-based readout architecture, Joseph H. Lin,

Philippe O. Pouliquen, Andreas G. Andreou, The Johns Hopkins Univ. (USA);
Charbel G. Rizk, Arnold C. Goldberg, The Johns Hopkins Univ. Applied Physics
Lab. (USA) . .ttt e [8353-54]

Coffee/Exhibition Break. . . ......... .o 2:50 to 4:00 pm

4:00 pm: ADMIRE: a locally adaptive single-image, non-uniformity correction
and denoising algorithm: application to uncooled IR camera, Yohann
Tendero, Ecole Normale Supérieure de Cachan (France); Jerome Gilles, Univ. of
California, Los Angeles (USA) . . .. ..o s [8353-55]

4:20 pm: Turbulence compensation: an overview, Adam W. M. van Eekeren,
Klamer Schutte, Judith Dijk, Piet B. W. Schwering, Miranda van lersel, TNO
Defence, Security and Safety (Netherlands) . ...................... [8355-26]

4:40 pm: A real-time atmospheric turbulence mitigation and superresolution
solution for infrared imaging systems, Douglas R. Droege, L-3 Communications
Cincinnati Electronics (USA); Russell C. Hardie, L-3 Communications Cincinnati
Electronics (USA) and Univ. of Dayton (USA); Brian S. Allen, Alexander J. Dapore,
Jon C. Blevins, L-3 Communications Cincinnati Electronics (USA) ... .. [8355-27]

5:00 pm: Turbulence degradation and mitigation performance for handheld
weapon ID, Richard L. Espinola, Sameer Aghera, Jason Miller, U.S. Army
RDECOM CERDEC Night Vision & Electronic Sensors Directorate (USA) [8355-28]

5:20 pm: Patch-based local turbulence compensation in anisoplanatic
conditions, Adam W. M. van Eekeren, Maarten Kruithof, Klamer Schutte, Judith
Dijk, Miranda van lersel, Piet B. W. Schwering, TNO Defence, Security and Safety
(Netherlands) . . . . ..o [8355-29]
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SESSION 12
Room: Conv.Ctr.316 .............. Wed. 1:30 to 5:50 pm

IR Optics Il

Session Chairs: Christopher C. Alexay,
StingRay Optics, LLC (USA); Jay N. Vizgaitis,
U.S. Army Night Vision & Electronic Sensors Directorate (USA)

1:30 pm: Planar integrated plasmonic mid-IR spectrometer, Christopher J.
Fredricksen, LRC Engineering, Inc. (USA); Justin W. Cleary, Air Force Research
Lab. (USA); Walter R. Buchwald, Solid State Scientific Corp. (USA); Pedro
Figueiredo, Janardan Nath, Gautam Medhi, Imen Rezadad, Javaneh Boroumand,
Robert E. Peale, Univ. of Central Florida (USA) . ................... [8353-63]

1:50 pm: Integration of wide field-of-view imagery functions in a detector
dewar cooler assembly, Guillaume Druart, Florence de la Barriére, Nicolas
Guérineau, ONERA (France); Gilles Lafargues, Manuel Fendler, Nicolas Lhermet,
CEA-LETI (France); Jean Taboury, Institut d’Optique Graduate School (France);
Yann Reibel, SOFRADIR (France); Jean-Baptiste Moullec, Direction Générale de
L’armement (FranCe) . . . .. .o o vt e e [8353-67]

2:10 pm: Infrared focal plane array with a built-in stationary Fourier-
transform spectrometer: recent technological advances, Nicolas Guérineau,
Yann Ferrec, Sylvain Rommeluére, Frédéric Gillard, Florence de la Barriere,
Sidonie Lefebvre, ONERA (France); Gilles Lasfargues, Manuel Fendler,
Commissariat & I’Energie Atomique (France) . ..................... [8353-68]

2:30 pm: Laser designator protection filter for see-spot thermal imaging
systems, Ariela Donval, Tali Fisher, Ofir Lipman, Moshe Oron, KiloLambda
Technologies, Ltd. (Israel). . . ... ..o e [8353-70]

Coffee/Exhibition Break. . ............ ... ... .. ... ... ... 2:50 to 3:50 pm

3:50 pm: Passive athermalization of two-lens designs in 8-12micron
waveband, Norbert Schuster, Umicore Electro-Optic Materials (Belgium);
John Franks, Umicore Coating Services (United Kingdom) ........... [8353-71]

4:10 pm: Advantages of using engineered chalcogenide glass for color
corrected, passively athermalized LWIR imaging systems, Scott W. Sparrold,

Katie Schwertz, Adam Bublitz, Edmund Optics Inc. (USA). .. ......... [8353-72]
4:30 pm: Qualification and metrology for US-produced chalcogenides,
Nathan Carlie, SCHOTT North America, Inc. (USA) . ................ [8353-73]

4:50 pm: Material trades between Be, SiC, and VQ aluminum for tactical
systems: update referencing the current state-of-the-art, Christopher J.
Duston, Tony Hull, L-3 Integrated Optical Systems Division (USA) .. ... [8353-74]

5:10 pm: Mid-spatial frequency matters: examples of the control of the

power spectral density and what that means to the performance of imaging
systems, Tony Hull, L-3 Integrated Optical Systems Division (USA) and The Univ.
of New Mexico (USA); Michael J. Riso, John M. Barentine, L-3 Integrated Optical

Systems Division (USA). . .. ..ot [8353-75]
5:30 pm: Advanced in shutter drive technology to enhance man-portable IR
cameras, David W. Durfee, CVI Melles Griot (USA) .. .............. [8353-142]
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SESSION 13
Room: Conv.Ctr.307 ............. Thurs. 8:00 to 9:20 am

Active Imaging
Session Chairs: Stefan T. Baur, Raytheon Co. (USA);
Ingmar G. Renhorn, Swedish Defence Research Agency (Sweden)

8:00 am: Low-noise GHz bandwidth 16-channel photoreceivers for lidar
imaging applications, Xiaogang Bai, Ping Yuan, Paul A. McDonald, Joseph
C. Boisvert, James J. Chang, Robyn L. Woo, Eduardo L. Labios, Rengarajan
Sudharsanan, Spectrolab, Inc., A Boeing Co. (USA); Michael A. Krainak,
Guangning Yang, Xiaoli Sun, Wei Lu, NASA Goddard Space Flight Ctr.

(USA) . et [8353-76]
8:20 am: Advances in ladar components and subsystems at Raytheon,
Michael D. Jack, Raytheon Co. (USA). . ........ .o [8353-77]

8:40 am: Small pixel pitch APD solutions for active and passive imaging,
Yann Reibel, Alexandre Kerlain, Gwladys Bonnouvrier, David Billon-Lanfrey,
SOFRADIR (France); Johan Rothman, Laurent R. Mollard, Eric De Borniol, Gérard
L. Destefanis, CEA-LETI (France) .. ............ ..., [8353-78]

9:00 am: Development of low-excess noise SWIR APDs, Xiaogang Bai, Ping
Yuan, Paul A. McDonald, Joseph C. Boisvert, James J. Chang, Rengarajan

Sudharsanan, Spectrolab, Inc., A Boeing Co. (USA) ................ [8353-79]
SESSION 14
Room: Conv. Ctr. 307 ......... Thurs. 9:20 am to 12:05 pm
HgCdTe |

Session Chairs: Joseph G. Pellegrino,
U.S. Army Night Vision & Electronic Sensors Directorate (USA);
Michel Vuillermet, SOFRADIR (France)

9:20 am: Mercury cadmium telluride (HgCdTe) passivation by advanced
thin conformal Al203 films, Richard Fu, James Pattison, Andrew Chen, Osama
Nayfeh, U.S. Army Research Lab. (USA). . ..., [8353-80]

9:40 am: 12pm pixel pitch development for 3-side buttable megapixel MW
FPAs, Peter Thorne, Harald J. Weller, Les G. Hipwood, SELEX Galileo Infrared
Ltd. (United Kingdom) . . .. .. .ot [8353-81]

Coffee Break . . . ..o 10:00 to 10:30 am

10:30 am: Status of MCT focal plane arrays in France, Michel Vuillermet,
David Billon-Lanfrey, SOFRADIR (France); Gérard L. Destefanis, CEA-LETI
(FranCe) . . ..o [8353-82]

10:50 am: State-of-the-art MCT IR-modules with enhanced long-term

and cycle stability, Rainer Breiter, Joachim C. Wendler, Holger Lutz, Stefan
Rutzinger, Timo Schallenberg, Johann Ziegler, AIM INFRAROT-MODULE GmbH
(GEIMANY) . . ottt et e e e e e e [8353-83]

11:10 am: SWIR and NIR MCT arrays grown by MOVPE for astronomy
applications, Les G. Hipwood, lan M. Baker, Paul Abbott, Nick Shorrocks, Chris
D. Maxey, SELEX Galileo Infrared Ltd. (United Kingdom); Naidu Bezawada, David
C. Atkinson, UK Astronomy Technology Ctr. (United Kingdom). . ...... [8353-84]

11:30 am: Very long wavelength infrared detection with p-on-n LPE HgCdTe,
Nicolas Baier, Laurent R. Mollard, Olivier Gravrand, Gérard L. Destefanis,
Guillaume Bourgeois, Jean-Paul Zanatta, Commissariat & I’Energie Atomique
(France); Patricia Pidancier, SOFRADIR (France); Laurie Tauziéde, Centre National
d’Etudes Spatiales (France). . .. .......... i [8353-85]

11:50 am: LWIR and VLWIR MCT technologies and detectors development
at Sofradir for space applications, Cedric Leroy, Patricia Pidancier, Philippe
Chorier, SOFRADIR (France); Gérard L. Destefanis, CEA-LETI (France) [8353-115]

Lunch/Exhibition Break. .. ........... ... ... ... .. ... ... 12:05 to 1:30 pm
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SESSION 15
Room: Conv.Ctr.307 ............. Thurs. 1:30 to 2:30 pm

HgCdTe ll

Session Chairs: Michel Vuillermet, SOFRADIR (France);
Joseph G. Pellegrino, U.S. Army Night Vision &
Electronic Sensors Directorate (USA)

1:30 pm: Electrical characterisitcs of a MOVPE grown MWIR N+p(As)HgCdTe
heterostructure photodiode build on a GaAs substrate, Roger E. DeWames,
U.S. Army Night Vision & Electronic Sensors Directorate (USA). ... .... [8353-86]

1:50 pm: State of MBE technology at AIM, Johann Ziegler, Jan Wenisch, Detlef
Eich, Holger Lutz, Timo Schallenberg, Richard Wollrab, AIM INFRAROT-MODULE
GmbH (Germany). . ... ..o s [8353-87]

2:10 pm: HgCdTe photon trapping detectors for mid-wavelength infrared
(MWIR) high operating temperature (HOT) focal plane arrays, Kasey D. Smith,
Justin G. A. Wehner, Aaron M. Ramirez, Edward P. Smith, Raytheon Co.

(USA) - et [8353-88]

Standby Oral/Poster Presentation
This poster may also be given as an oral presentation in this session.

Laser power and temperature dependence on laser beam induced
current signal in As-doped p-type HgCdTe, Y. Chen, W. Hu, X. Chen, Z.
Ye, Shanghai Institute of Technical Physics (China); J. Wang, Univ. of Science
and Technology of China (China); C. Lin, X. Hu, W. Lu, Shanghai Institute of
Technical Physics (China) ............ .. ... [8353-137]

SESSION 16
Room: Conv.Ctr.307 ............. Thurs. 2:30 to 6:00 pm

HOT: High-Operating Temperature FPAs

Session Chairs: Michael T. Eismann,
Air Force Research Lab. (USA); Stuart B. Horn,
U.S. Army Night Vision & Electronic Sensors Directorate (USA)

2:30 pm: MWIR mercury cadmium telluride detectors for high operating
temperatures (Invited Paper), Les G. Hipwood, Peter Knowles, Luke Pillans,
Richard Ash, Nick Shorrocks, Darren Vincent, SELEX Galileo Infrared Ltd. (United
Kingdom) . . ..o [8353-89]

2:50 pm: HOT MWIR HgCdTe performance on CZT and alternative substrates
(Invited Paper), Joseph G. Pellegrino, Roger E. DeWames, Patrick G. Maloney,
Curtis Billman, U.S. Army Night Vision & Electronic Sensors Directorate

(USA) . [8353-90]

3:10 pm: High operating temperature InAs1.xSby diode and bariode
photodetectors (Invited Paper), Philip Klipstein, Daniel Aronov, Eyal Berkowicz,
Maya Brumer, Avraham Fraenkel, Alexander Glozman, Steve Grossman, Olga
Klin, Inna Lukomsky, Osnat Magen, Itay Shtrichman, Noam Snapi, Michael
Yassen, Eliezer Weiss, SCD Semiconductor Devices (Israel).......... [8353-92]

Coffee Break . . ... .o 3:30 to 4:00 pm

4:00 pm: Photoconductive gain in barrier heterostructure infrared detectors,
Stephen A. Myers, Nutan Gautam, Elena Plis, Ctr. for High Technology Materials,
Univ. of New Mexico (USA); Christian P. Morath, Vincent M. Cowan, Air Force
Research Lab. (USA); Sanjay Krishna, Ctr. for High Technology Materials, Univ. of
New Mexico (USA) . ..o e [8353-93]

4:20 pm: Numerical simulation of INnAsSb/AlAsSb nBn detector arrays,
Jonathan Schuster, Craig A. Keasler, Boston Univ. (USA); Marion B. Reine,
Consultant in Infrared Detectors (USA); Enrico Bellotti, Boston Univ.

(USA) e [8353-94]

4:40 pm: 320 x 256 complementary barrier infrared detector focal plane array
for longwave infrared imaging, Jean Nguyen, Sir B. Rafol, Alexander Soibel,

Arezou Khoshakhlagh, David Z. Y. Ting, John K. Liu, Jason M. Mumolo, Sarath D.
Gunapala, Jet Propulsion Lab. (USA) . .............. .. ... ... ... [8353-95]

5:00 pm: High operating temperature midwave quantum dot barrier infrared
detector (QD-BIRD), David Z. Y. Ting, Alexander Soibel, Cory J. Hill, Sam A. Keo,
Jason M. Mumolo, Sarath D. Gunapala, Jet Propulsion Lab. (USA). . ... [8353-96]

5:20 pm: MWIR InAs 1.xSb x nCBn detectors data and analysis,

Arvind I. D’Souza, Ernest W. Robinson, Adrian C. lonescu, Daniel Okerlund,

DRS Sensors & Targeting Systems, Inc. (USA); Terrence J. deLyon, Rajesh D.
Rajavel, Hasan Sharifi, Daniel Yap, HRL Labs., LLC (USA); Nibir K. Dhar, Defense
Advanced Research Projects Agency (USA); Priyalal S. Wijewarnasuriya, U.S.
Army Research Lab. (USA); Christoph H. Grein, Univ. of lllinois at Chicago

(USA) - et [8353-97]

5:40 pm: Improved IR detectors to swap heavy systems for SWaP, Alain
Manissadjian, Yann Reibel, Laurent Rubaldo, SOFRADIR (France); Laurent R.
Mollard, Delphine Brelier, CEA-LETI (France) . .. ............c...ooo.. [8353-98]
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POSTERS-THURSDAY
Room: Conv. Ctr.HallA ........... Thurs. 6:00 to 7:30 pm

All symposium attendees are invited to attend the poster sessions. Come view the
high-quality papers that are presented in this alternative format, and interact with
the poster author who will be available for discussion. Enjoy light refreshments
while networking with colleagues in your field. Attendees are required to wear their
conference registration badges to the poster sessions.

Authors may set-up their posters between 10:00 am and 5:00 pm the day
of their poster. Posters that are not set-up by the 5:00 pm cut-off time will
be considered no-shows and their manuscripts may not be published.
Poster authors should be at their papers from 6:00 pm to 7:30 pm to answer
questions from attendees. All posters and other materials must be removed
no later than 8:00 pm. Any papers left on the boards at the close of the poster
session will be considered unwanted and will be discarded. SPIE assumes no
responsibility for posters left up after the end of each poster session.

Multispectral detection of small vessels in infrared, Rafal Dulski, Military

Univ. of Technology (Poland); Stanislaw Milewski, Polish Naval Academy
(Poland); Mariusz Kastek, Piotr Trzaskawka, Marek Zyczkowski, Military Univ. of
Technology (Poland) .. .......... [8353-22]

Thermoelectric sensors for analytical measurement applications, Frank
Hanschke, Ernst Kessler, Ulrich Dillner, Uwe Schinkel, Andreas lhring, Hans-
Georg Meyer, Institut fur Photonische Technologien e.V. (Germany). . . [8353-110]

Passivation effect on the noise characteristics of midwave infrared InAs/
GasSb superlattice photodiodes, Tunay Tansel, Kutlu Kutluer, Rasit Turan,
Middle East Technical Univ. (Turkey) .. ........ ..., [8353-117]

Studies on a novel mask technique to depress side-wall processing damage
of ICP-etched HgCdTe trenches, Zhenhua Ye, Weida Hu, Wenting Yin, Jingguo
Huang, Chun Lin, Xiaoning Hu, Xiaoshuang Chen, Wei Lu, Li He, Shanghai

Institute of Technical Physics (China) .. .......... ... ... ... .... [8353-119]
Study on optimizing the thickness of silicon window of WLP for IR sensor,
Myeongho Song, National Nanofab Ctr. (Korea, Republic of) ........ [8353-121]

SWIR imaging for facial image capture through tinted materials, Jason Ice,
Neeru Narang, Cameron Whitelam, Nathan D. Kalka, Lawrence A. Hornak, Jeremy
M. Dawson, Thirimachos Bourlai, West Virginia Univ. (USA) ......... [8353-122]

Electrical characterization of (Galn)Sb/InAs T2SLS detector materials using
CV, hall effect, and capacitance transient measurements, Frederick J. Towner,
Richard P. Leavitt, John T. Pham, John D. Bruno, Maxion Technologies, Inc.
(USA); John W. Little, U.S. Army Research Lab. (USA).............. [8353-123]

Infrared detection module for optoelectronic sensors, Waldemar Gawron,
Zbigniew Bielecki, Jacek Wojtas, Military Univ. of Technology (Poland); Dariusz
Stanaszek, Jerzy Lach, Maciej Fimiarz, VIGO Systems S.A. (Poland) . . [8353-125]

Initial testing of a Si:As blocked-impurity-band (BIB) trap detector,

Solomon |. Woods, Simon G. Kaplan, National Institute of Standards and
Technology (USA); Timothy M. Jung, Jung Research and Development Corp.
(USA); Adriaan C. Carter, Booz Allen Hamilton Inc. (USA); James E. Proctor,
Jeptech InC. (USA). . ..ot e e [8353-126]

Commercially developed, mixed-signal CMOS process features for advanced
ROICs and image sensor products in 0.18um technology node, Arjun Kar-Roy,
Paul Hurwitz, Richard Mann, Yasir Qamar, Li Dong, Samir Chaudhry, Robert

Zwingman, David Howard, Marco Racanelli, TowerJazz (USA) . ... ... [8353-127]

The estimation of thermal conductance values of p-bolometers in a FPA with
some selected structures and pitches, Seung-Man Park, Seungoh Han, Chang
Suk Han, Hoseo Univ. (Korea, Republic of); Hee Chul Lee, KAIST (Korea, Republic
Of) [8353-128]

Design and realization of 144 x 7 TDI ROIC with hybrid integrated test
structure, Huseyin Kayahan, Omer Ceylan, Melik Yazici, Muhammet B. Baran,

Yasar Gurbuz, Sabanci Univ. (Turkey). . ... ..., [8353-129]
Adaptive bias voltage technique of IRFPA, Xiubao Sui, Qian Chen, Guohua Gu,
Nanjing Univ. of Science & Technology (China) ................... [8353-130]

Parylene supported 20pm*20pum uncooled thermoelectric infrared detector
with high fill factor, Mohammad J. Modarres-Zadeh, Zachary Carpenter, Mark
G. Rockley, Reza Abdolvand, Oklahoma State Univ. (USA).......... [8353-131]

Update on Tinsley Visible Guality (VQ) aluminum optics, Ankit Patel, L-3
Communications Tinsley Labs. Inc. (USA); Keith G. Carrigan, L-3 Integrated
Optical Systems (USA) . ... oot [8353-132]
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Manufacturing status of Tinsley Visible Quality (VQ) bare aluminum, and an
example of snap together assembly, Keith G. Carrigan, L-3 Integrated Optical
Systems (USA). . ..ot [8353-133]

Precise optomechanical characterization of assembled IR optics,
Patrik Langehanenberg, Bernd Lueerss, Josef Heinisch, TRIOPTICS GmbH
(GEIMANY) . o ottt e e e e [8353-134]

Evaluation of the effect of optical manufacturing tolerances on the
performance of an infrared imager, Altug Ugar, Goktug G. Artan, Turgay
Karakas, TUBITAK SAGE (Turkey) . ........ccoiviiiinn. [8353-135]

Modeling of dark current suppression in unipolar barrier infrared detectors,
Jun Wang, Univ. of Science and Technology of China (China); Xiaoshuang Chen,
Weida Hu, Yongguo Chen, Lin Wang, Wei Lu, Shanghai Institute of Technical
Physics (China); Fagiang Xu, Univ. of Science and Technology of China

(ChiNA) . o o et [8353-138]

The first fabricated dual-band uncooled infrared microbolometer detector
with a tunable micro-mirror structure, Selcuk Keskin, Tayfun Akin, Middle East
Technical Univ. (TUrKeY) ... ..ot e [8353-144]

An analysis for the absorption enhancement using plasmonic structures on
uncooled infrared detector pixels, Sevil Zeynep Lulec, Seniz E. Kucuk, Middle
East Technical Univ. (Turkey); Enes Battal, Ali K. Okyay, Bilkent Univ. (Turkey);
Yusuf Tanrikulu, Tayfun Akin, Middle East Technical Univ. (Turkey). . . . [8353-145]

Standby Oral/Poster Presentations
Room: Conv. Ctr.HallA ........... Thurs. 6:00 to 7:30 pm

Laser power and temperature dependence on laser beam induced current
signal in As-doped p-type HgCdTe, Yongguo Chen, Weida Hu, Xiaoshuang
Chen, Zhenhua Ye, Shanghai Institute of Technical Physics (China); Jun Wang,
Univ. of Science and Technology of China (China); Chun Lin, Xiaoning Hu, Wei Lu,
Shanghai Institute of Technical Physics (China)................... [8353-137]

MWIR and LWIR photodetectors made of InAs/InAsSb Type-Il superlattices,
Oray O. Cellek, Ha Sul Kim, Elizabeth H. Steenbergen, Hua Li, Zhiyuan Lin, Shi
Liu, Yong-Hang Zhang, Arizona State Univ. (USA). .. .............. [8353-143]

MT6425CA: a 640 X 512-25 pm CTIA ROCI for SWIR InGaAs detector arrays,
Selim Eminoglu, Yigit Uygar Mahsereci, Caglar Altiner, Tayfun Akin, Mikro-
Tasarim Ltd. (TUFKeY). . . .« et [8353-147]

Friday 27 April

SESSION 17
Room: Conv.Ctr.307 ................ Fri. 8:00 to 9:20 am

QWIP and Q-DOT
Session Chair: Eric M. Costard, Alcatel-Thales IlI-V Lab. (France)

8:00 am: Sub-monolayer InAs/InGaAs quantum dot infrared photodetectors,
Jun Oh Kim, Saumya Sengupta, Yagya D. Sharma, Ajit V. Barve, Ctr. for High
Technology Materials, Univ. of New Mexico (USA); Sang Jun Lee, Sam Kyu Noh,
Korea Research Institute of Standards and Science (Korea, Republic of); Sanjay
Krishna, Ctr. for High Technology Materials, Univ. of New Mexico (USA) [8353-99]

8:20 am: Solution-processed colloidal quantum dot photodiodes for low-cost
SWIR imaging, Ethan J. Klem, Jay S. Lewis, Chris Gregory, Garry Cunningham,
Dorota Temple, RTl International (USA) ......................... [8353-100]

8:40 am: Demonstration of high responsivity (~2.2 A/W) and detectivity

(~1011 Jones) in the long wavelength (~10.2um) from InGaAs/GaAs quantum
dot infrared photodetector with quaternary Ing.21Alp.21Gag.58As capping,
Subhananda Chakrabarti, Sourav Adhikary, Indian Institute of Technology
Bombay (India); Yigit Aytac, A. G. Unil Perera, Georgia State Univ.

(USA) et [8353-101]

9:00 am: QWIP infrared detector production line results, Michel Runtz, Yann
Reibel, SOFRADIR (France); Nadia Briére de I'lsle, Alexandru Nedelcu, Hugues
Facoetti, Eric M. Costard, Alcatel-Thales Ill-V Lab. (France); Vincent Guériaux,
Véronique Besnard, Arnaud Mouette, Thales Optronique S.A. (France); William
Johnston, Robert Craig, Thales Optronics Ltd. (United Kingdom) . . . .. [8353-102]
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SESSION 18
Room:Conv.Ctr.307 ............... Fri. 9:20 to 12:10 am

Selected Detector Technologies
Session Chair: John W. Devitt, Georgia Tech Research Institute (USA)

9:20 am: Design and development of carbon nanotube-based
microbolometer for IR imaging applications, Ashok K. Sood, Magnolia Optical
Technologies, Inc. (USA); Jimmy Xu, Gustavo E. Fernandes, Brown Univ. (USA);
Neil Goldsman, Univ. of Maryland, College Park (USA); Nibir K. Dhar, Defense
Advanced Research Projects Agency (USA); Priyalal S. Wijewarnasuriya, U.S.

Army Research Lab. (USA) . ... [8353-103]
9:40 am: Nano-antenna-enabled MWIR FPAs, David W. Peters, Paul Davids,
John F. Klem, Sandia National Labs. (USA) . ..................... [8353-104]

10:00 am: Lifetime prediction in vacuum packaged MEMS provided with
integrated getter film, Fabrizio Siviero, Antonio Bonucci, Andrea Conte, Marco
Moraja, SAES Getters S.p.A. (Italy); Olivier Gigan, TRONICS Microsystems
(France); Isabelle Thomas, Thales Avionics S.A. (France). ........... [8353-106]

Coffee Break . . .. ..o 10:20 to 10:50 am

10:50 am: High-speed, large-area, p-i-n InGaAs photodiode linear array
at 2-micron wavelength, Abhay Joshi, Shubhashish Datta, Discovery
Semiconductors, Inc. (USA) ... ..ot [8353-107]

11:10 am: NIR/LWIR dual-band infrared photodetector with optical
addressing, Oray O. Cellek, Ha Sul Kim, Arizona State Univ. (USA);

John L. Reno, Sandia National Labs. (USA); Yong-Hang Zhang, Arizona State
Univ. (USA) ..o e [8353-109]

11:30 am: InAs/InAsSb Type-Il superlattice: a promising material for
middle-wavelength and long-wavelength infrared applications, Elizabeth H.
Steenbergen, Oray O. Cellek, Hua Li, Xiaomeng Shen, Zhiyuan Lin, Ding Ding, Shi
Liu, Qiang Zhang, Ha Sul Kim, Lu Ouyang, Jin Fan, Zhaoyu He, Preston Webster,
Shane R. Johnson, David J. Smith, Yong-Hang Zhang, Arizona State Univ.

(USA) . et [8353-136]

11:50 am: An uncooled microbolometer focal plane array using bias heating
for resistance nonuniformity compensation, Murat Tepegoz, Alperen Toprak,
Alp Oguz, Sukru Senveli, Eren Canga, Yusuf Tanrikulu, Tayfun Akin, Middle East

Technical Univ. (Turkey) . ....... ... [8353-146]
LunchBreak ........ ... . ... . 12:10 am to 1:10 pm
SESSION 19
Room: Conv.Ctr.307 ................ Fri. 1:10 to 2:50 pm

Various Applications of Selected Detector Technologies

Session Chairs: Bjern F. Andresen,
Israel Aerospace Industries-ELTA (Israel);
Paul R. Norton, U.S. Army Night Vision & Electronic
Sensors Directorate (USA)

1:10 pm: IR CMOS: infrared enhanced silicon imager, Martin U. Pralle,
James E. Carey, Homayoon Haddad, SiOnyx Inc. (USA)............ [8353-111]

1:30 pm: Development of low-flux SWIR radio-imaging systems to study
nightglow emission, Sophie Derelle, Pierre Simoneau, Joél R. Deschamps,
Sylvain Rommeluére, ONERA (France); Michel Hersé, Guy Moreels, Observatoire
de Besangon (France); Eric De Borniol, CEA-LETI (France); Olivier Pacaud,
SOFRADIR (FranCe). . . .« v v o vt et et e [8353-112]

1:50 pm: Location precision analysis of stereo thermal anti-sniper detection
system, Yuqing He, Ya Lu, Yushi Hou, Weigi Jin, Xiaoyan Zhang, Beijing Institute
of Technology (China) . .. .. ...t [8353-140]

2:10 pm: Development of the Compact InfraRed Camera (CIRC) for earth
observation, Eri Kato, Haruyoshi Katayama, Masataka Naitoh, Masatomo
Harada, Ryoko Nakamura, Ryota Sato, Japan Aerospace Exploration Agency
(JaPAN) .« et [8353-114]

2:30 pm: Application of advanced IR-FPA in high-sensitivity pushbroom
SWIR hyperspectral imager, Yueming Wang, Jian-yu Wang, Xiao-giong Zhuang,
Sheng-wei Wang, Shanghai Institute of Technical Physics (China) . . . . [8353-139]
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Courses of Related Interest

SC1076 Analog-to-Digital Converters for Digital ROICs (Veeder) Tuesday,
8:30 am to 12:30 pm

SC152 Infrared Focal Plane Arrays (Dereniak, Hubbs) Monday, 1:30 to 5:30 pm

SC278 Infrared Detectors (Dereniak) Monday, 8:30 am to 12:30 pm

SC835 Infrared Systems - Technology & Design (Daniels) Monday, 8:30 am
to 5:30 pm

SC892 Infrared Search and Track Systems (Schwering) Thursday, 8:30 am to
5:30 pm

SC900 Uncooled Thermal Imaging Detectors and Systems (Hanson)
Monday, 8:30 am to 5:30 pm

SC067 Testing and Evaluation of E-O Imaging Systems (Holst) Tuesday, 8:30

am to 5:30 pm
SC1000 Introduction to Infrared and Ultraviolet Imaging Technology
(Richards) Wednesday, 1:30 to 5:30 pm

SC789 Introduction to Optical and Infrared Sensor Systems (Shaw)
Wednesday, 8:30 am to 5:30 pm

SC154  Electro-Optical Imaging System Performance (Holst) Friday, 8:30 am
to 5:30 pm

SC713 Engineering Approach to Imaging System Design (Holst) Monday,
8:30 am to 5:30 pm

SC950 Infrared Imaging Radiometry (Richards) Tuesday, 8:30 am to 5:30 pm

SC1073 Radiometry and its Practical Applications (Grant) Monday, 8:30 am to
5:30 pm

SC720 Cost-Conscious Tolerancing of Optical Systems (Youngworth)
Tuesday, 8:30 am to 12:30 pm
SC181  Predicting Target Acquisition Performance of Electro-Optical

Imagers (Vollmerhausen) Wednesday, 8:30 am to 5:30 pm

See Course Materials Desk, located near the SPIE Registration Area,
Pratt St. Lobby, Open during Registration Hours

For the latest in...

e Infrared Technology
¢ IR Company News
e New IR Applications

(Commercial & Military)
e Government Contracts

INFRARED IMAGING NEWS

A monthly newsletter published by
Maxtech International, Inc.

Now ON-LINE at:
www.maxtech-intl.com

spie.org/dss
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P& SCD 2 Fil-5B153 2 [T (2% fj- BIRD 640 WB

¢ IJE¥ER|Barrier IR Detector(BIRD) 640%480 S’I%l’i‘(ﬁﬁjfﬁﬁ%ﬁ o ERBLRE i SR I
[ERRHVER (3 ~ 5 pm) 2 REFE (8 ~ 14 pm)FHBK -
(&7 (F : 640%480(25 pm) VO microbolometer
ek > 999

BIRD 640 WIDE BAND

640 x 480,25 pum pitch,
VOx Microbolometer

Description

BIRDG40 WE is based on the standard BIRD
640 x 480 uncooled detector, modified to
provide simultaneous response in bath MWIR
13-5 pmi aned LWIR (8-14 pm) atmospheric
windows. This novel feature provides an excellent
opening for a wide range of new applications of
microbolometers detectors,

Applications

*« Unattended Sensors

+ Miniature Payloads

+ Security and shori-mid range Surveillance

= Fire fighters

Main Features

+ Wide band (3-5 pm and 8-14 pm) response

* “Power Save” and “TEC-less” operation ready

* On FPA ambient induced non uniformity
cormection feature

* On FPA residual non uniformity prediction
feature




SO NOVA SENSOR * Fil&vfgid ]f[[h- Cruz MWIR 1280A

(fAgo [F  1280%1024(12 pm) InSb

B{E 1> 99, 5%

WddfEl @3 ~ 5 um

?g"(ﬁ%ﬁﬁﬁ“ * Closed Cycle Stirling Cooler

A Teledyne Majority Owned Company

"‘ NOVA SENSORS

Cruz MWIR 1280A

Automatic Camera Expaosure

Spectral Range
Aesolution
Pual Pitch

intagration Type

intagration Time

Dynamio Range

DOata Rete

Maa Frame Rate Full Wintdow
SubWindowing

Well Capacey
Ciperability

Sensor ¥

Standard Spactral Range
Sensor Cooling

Lens Mourt

Power

Mata-dats
Scitwere

on coolerd
Waight 7hs 0o

Ermircimentsl

Optics
V2.4: BWD =331 mm
¥a: BWD = 52.0 mm

Everywhereyoulook

Cruz MWIR 1280A

Automatic Camera Exposurea

inSh ISBF 207 digital FPa)

<1 pm =54 ym

1280 x 1024 or 1280 x 720 (wiwindowng!
12 pm

Elactronica and Data Rata

Snppshat

0 ta 16 m= (B.3 me at 120 H2)
14 or 13 bits

79 megspaels per sacond

=60 Her

Syailable upon request

Performance Specifications

<20 mK over backgrounds [-20 *C to 100 0
2 million slactrons

»>B3 5%

Camera Specifications

2 5 or ¥4 [or customl

d pm - 3 pm (005 notch sailablel
Btiring ciosed cycle copler

Bayoret icustom as needed)

39 watts steady state 20 °C ambient]

Cemmunication and Data Tranafer
Command. Control, Date Output

Carmera Link output, AS-232 contral
Yag - thru GUl or IRIGE
Nove B znd S0K availabis

Physical Charsctariastios
Sue 10" 135 £ 45 [no lens - can be sed smaller depending

Rugpadized to MIL-STO-B10F

CAMERAS BY TELEDYNE

For more information




B NOVA SENSOR 7* FilE(§ fil- Cruz MWIR 640A

(fAs7 [ 640%480(20 um)InSb

B{E 1> 99, 5%

WddfEl @3 ~ 5 um

?Jﬁ%ﬁ'ﬁﬁ“ * Closed Cycle Stirling Cooler

”\‘ NOVA SENSORS Cruz MWIR

A Teledyne Majority Owned Company 6840A

Cruz MWIR 640A

Detector

Type nSh {SBF 191 dignal FPA
Spectral Renge <\ pm = 5.4 pm
Resolution 640 1 572 twiwndowing!
Pl Pech 20 um

Electronica and Data Rate

Integration Type Snapshat

Imtegratan Time 0.1 s to kull-frama teme
Dyramic Range 14

Dats Rate 40 megapissls/sacond
Mex Freme Rate Full Window 60 Hz

SubWindowing Ayailable uwpon request

Performance Specifications

MeLa-dacs
Eahware

Soe
Weight
Ermtronmantal

DOpties

fv&: BWO = 52.0 mm

METD =20 mK
Well Capacity 7 million efectronsg
Operalniity =84 506

Camara Specifications

Sansor U7 2 3 or £ lior custom]

Btandard Spectral Ranga 3 um - 5 pm 00 notch evadabile)
Bansor Coaling Surling clused cycle cooler

Lene Mount Bayonat [costam as nesded)

Power 10 watts steady state [20 °C ambsent

Communication and Data Transfer
Commend, Contred. Diata Output  Carners Link output, RS-232 control

Yes ~ thru GUl or IRIG-B
Newa IR and SOK available

Physical Characteristicsa

5 x 3" x 3.5 [nolans]
1.175 Ibs
Ruggeded to MIL-5TO-B10F

23 BWD = 33.1 mm

Everywhereyoulook

CAMERAS BY TELEDYNE




BB SELEX Galileo 15’7U’—E“f@§:|ﬂ| SLX Condor II

o (UEIEFTUEY 3 RERLEEET I Dual Waveband IR, DWIR)$L A fEfH e [ ~ 15 ~ 478
MR 2 -
({7 [ © 640%512 HgCdTe detector array(ﬁ'ﬁ%%@ ﬁj}‘ﬁﬁ?ﬁjﬂ » ' 1280%1024)
B 13 ~ 5 um(MW)== 8 ~ 10 um(LW)

\
)

"7 SELEX GRALILEN

SLX CONDOR Il
HIGH PERFORMANCE DWIR THERMAL
IMAGING CAMERA

SELEX Galileo's mew SLY-Comndor Il thermal imaging camena
usEs Lhe latest Dusl Wavaband infra-Red (DWIR) “3rd
Generation® delecior iechnology to provide 1he aptimum
passive tharmal iImages irrespactive of anvironmsntal
conditions In land, s&a and alrbsorme aperations.

Tha DWIR camesm wbin tha standard TV resolution “Condoe- I KEY BEMEFITR
BCT detector armay developod by SELEX Galimo undes UK MDD+ AMordabio, high perfosmance i gensmton cRmena
funding, Tha detector s manulaciured wsng SELEX Gallac's = Dunl wivehand oporating concunmntly
propriatary MOVPE oh GaAS procsss ahd oparsies in twd dif- 3G Wit
fprent speciral wavebands, at 3-Bqem and 8- 100pm, Coupied B-10gsm Longweve
with SELEN Gasian's lgtest generation of athvancad image = image nescluton - 840 x 512
processing electronics, the iefulbng cemera produces naid {1280 5 10524 with Meroscan)
EiMUtane0Us IMages in both bands * Ciptional Megmessan providing
1.3 Megamae resoiton imagary

This SLE-Condor [| camara enebles the user 10 salect the mnd/for combined o-foom and Mitrossan for enhanoed
aptimu tharmal imagi ng wavabant Tor 1 prevading rusTEsy Fo g sliy: reclucing lons s, cormplosty and cost
conditions at the Dme of opesation. For tha fral tma in o = Whlitory spocication
SFEE CAMEE, the natursl esdiuton advantage of the MINIR = Lighiweight, compact design
wivehand aan B fully saplaitéd withou? Saciiitng any of 1he = Flaxible archesctiue enables rmmote [ealon of pracessing
traditional adventages of the LWIR waveband slepironcs fof Small encosures

= Ease of system integraton
Both wavebands can bo disployed side-by-side on the video = Flexible video output and comsl inberfsce

* Low through-#fe cost of ownsrehip
= Mo ITAR-contralled companants



SLK CONDOR 1 High performenos DWIR thermal Imaging camen

output for direct comparison of the images. The camara aiso TECHNICAL SPECIFICATIONS
Enabies Both wavetands 1o be fusad in /eed Ume 1o crests & Operating arsd -
unique trug twa-colour thermal image of the scene, clearty

A - B.apm
BRI BDECIPR R males in e Soene.
Resobution G&0 1 512
An integrated micrascan module & optional 1o prossds {1280 x 1024 with optional
1. 3-magapasl resckilion i aadh wiviband asd anhanied LY e A T
e perfanmance wsin g digital 2oam technoiagy Nokss Equivalent T e i
(Sirgle band NETD) 15 MWIR (typ.)
Tha SLE-Congar | DWIR camars nas been desgred 85 5 FEmik LWIR (v}
compact, high performanta un which can be apolied o [Simuitansous METD A K MWIR [y
& wioa range of thermal maging enphcatons oy sysiem FEmK LWIR [t}
imtegrators and DEMS
Monaumiformity comection Lisor sedpctably
1. 20r 3 point NUC
FEATURES LS contre BS472
= Prograrmmabie configuration
« Auta o manusl fan and aMest, ndependently controlled 1n Y1de B35 e 50 Hr
each waveband 5325 Ena 50 Hr
+ Single band MWIR or LW operation FiGA VESA
+ Frame Sequantial Dual Waveband coeratian Digital visteo output 16 bt full dynamic rangs or
* Simutansous Dual Waveband operation s sach frame B bt widea
= Lser gefinable autormatic gain and affset nagion Diptional VI & HOM:

= User salectiable mage orlentatlon parmiis camans 1o e

miosirded in ANy poSon Dimersdons (L x W x H) 1851 115 x 55 mm
* Usar dedinable test deplays and symbaols {emL, s
* Colour himed e Eraphics Power supply 28Y DC
« MINIR & LWIR = camarn image fesing M 36V, Min 18V
* Colour Imaga mapping with user definable paletie
+ Freazs frame Powar consumption <4 wartts operating
‘Wieigtht < dkg
Operating temparaiuws <10°C to +B5"C
Envircnmanial DEFSTAN 00-35
MIL 5TD B10E810E

fr mrew FrioeidaT cheses ST B T TEin B ag e e 11T

L el . &, Vit e g vm Empay

Ry e el Sesakes, Camis, 3814 3 Urvled Segouer, et vdd O 12008 BTIRE, e 84 ) U108 RENLAN

T M s b N ey A ettt e 0] Sl el Bl A peten) @0 e imiren N jae ¥ o § Fres e seieolatend o Ll e RatRoraad i wing

iy rwnacyn T T T oraEty o reeine w0 BT OF TV SENMITHTT TV PETCS

3l & Copegre SELEL leswin L g ey SRR ST T L B



Jp£F s INO RV RE il -HRXCAM 2048

¢ URHEFTEOZEE microbolometer (AR RS FLH  HATY /SR o S VES
B -
(fAso [F © 1024%768(17 pm) uncooled microbolometer
WAL 0T ~ 14 pm

CHALLENSINE LIBNT




CHALLESBING Liasf
FOR OWS FARTHERE

TS AMIMNE | i |

CATADIOPTRIC OPTICS

e hased onrefractive o

LTINS BT

elements, resulting inreduced w

WO has deskgned catadioptric optice for wide fleld-of-view and large mumerical aperture. These aplics are desighed ta

prod maging perlarmance with minlmu wight MO can also .]:..__._..,,_.,. | fabricate custam opth

aravide encelle

1 g to irer specifications and 3 I_.i Ak |G

274 Einstain




S FLIR Rl Ft‘IE" Quark
RS LI - [ - (S - BRI A0 R

(fAs7 [F © 640%512(17 um) VO« Microbolometer
Boe= 0 7.5 ~ 13.5 um

Quark: The World's Smalllest
Thermal Camera

Ouark i the emalest and kghtest fuly-ntegreted wncooled cameanrs In exatance. |t & deaigned for
chearmal maging apolications that reguire Minimum vDume and weight, yet Guerk a8 rated for axtreme
shDok and Oparating tEMpersture Bnvironmenta. Several i2rna options are aveilabs for Quark, B8 well as
B l&ns-lEss carmears Body for OEM custoimsrs.

Belal wists. 5 alniliv

17 prri Wk P sy e prawtisr enage dlai \
\ ot o
Hgh sensiintty <50 mK .U!D\_‘_‘-\“—-‘

Light waght: <28 grams (most ers mooeis] .\\‘\

Dhgéndl Distsl Erfimecenerd far desrer imagery and
/ sdge wapEnng

bl & pan, symboiogy (P86 greyecals srd 956

e Limergefialie ootore: by'w polarity. color
il prlatien, 20 B e pooim, dyreemes o
oforsl, video outpt forrmet and many others

PLiigrle orm cptiang seinbin ——
Do, comiad e ——

P— S e R R
(138 phrmacied FOUNing hoies

iU | E S
.

Fuggeit. amsronimantal sosting o4 ke langs

Liw perar cermarrpion =10 W

See What Quark Sees

FLR.oom/GQuark BDS.BB0.S087



Quark Specifications ¢

SYSTEM DVERVIEW
Syatem Tyoa Uncodled LWIR Tharral imager
Quark B40: B840 = 512 VO Microbolometer
Guark 356! 336 = 2865 Vs Microbolometen
Pixpl Burm 17 um
Soecursi Band 75 - 135 um
Parformancn <50 m @ 1.0
OUTPUTS
Ansiog Video Finid-swmchabie betwaan NTSC and PaL
Quark 236: 2080 Hz INTSC): RSB0 Hz [PAL) ; «BHz export option fectory set)
Pt Vesan B- or 14-bt geral LVDE; B- or 140t paralsl CWVOS,; B-bic BT.B58
DFERATION & CONTROL
Imags Control wmm&ﬂ&wwrdummmmm
Camera Conurol WMHNMIW-HW
Signal Interfeos wmmmmmuum-wm
PHYSICAL ATTRIBUTES
Sre 28 » 22 x 12 mm lieas iensl
Wiaighs B g (carmera body oniyl
Mounting nterfece B ettech pointa n lene Mownt, M1.6 x0,.38 on 4 exies, 2 per scde
POWER
Nt YVortage A3+ 04 VOO
Powar Disspation =1.0wW
Teme o mage -~ peconos
EMVIRDOMMENTAL

Cperating Tempensture Range -20° C to «B0° C externsl temp
Sworege Termperature Aenge  -B5° O to «1058° T external temip

Secene Termp Range To 150" C stendard

Shock BDD g; 10 meec shock pulse (sl axes]

WisraEtae 100 g, 3 He sontiuious (68 axsall 1000 g. 10 kHEz for 10 rmees (6 Gsal
Hurnickey 5 - B89 non-condansing

EMC Redistion FOC/CE Clase B

AOHE, AEACH, and WEEE Camgiant

SFLIR

BAMNTA BARBARA PORTLAND BEUROPE e Fite- £nimn Tk
FLA Systere. Inc. Corporete Hesdguarters FLA Systerrm CVS BY
0 Comtiten Drive w. e Chirles Petisap 21
Dolsta, CA 53117 L w ABAEY MW Tatmregen - Hrde
M0 DOS Ne0 5087 Wiesmiln, DR Tha Netherinsde
Fi: +7 B80S 8852711 B +1 BT7. 7730547 B 431 0] 785 78 41 Ba

Fil 1 5004983153 i 31 0] T80 7R 41 @
ETE s, T e B b ety e b e e e S 1S e e T ] Py b m e R ey e e Y p e e e
Al e i P Pl LS kA TLE W F ekl L e el e e TR T
e e e e e T L T e T P Lt =
l—lf-n-_h“n nmrpm— s s w o (e e ey sy B0 e el L e A 8w e i i —
o ] T -“.1--&_ T Sy ke e T R T U T R Tl iy L L e N SR TR ST T W
e ——lnm.i 1 R P T s e b TELbL 3 ] I s ke SETTL Sarshaed sk o wee = Laam
== ey e —a Dkt e = L]
- O P W e i i L i 1 s
:lp-—"--.-u-— . PPN STHGET P T e Y B T S (e B B, FTNI, T, Sk B
'--|T-'IH . : - ¥ B b= - h_‘wupﬂmmﬂ-ﬂumjmwuuw

sl perpum i v E T N ] SR R e gy e e i



X FLIR 2 FilEy g3 fif- Tau 2

oINPT ST EL 640 > 336 ~ 320 ~ 160 H 4 FERIBE G A HIRTEIL UAV - 5 FSE T
E 3
(s [ 640%512(17 um)ﬁ‘) 320%256(25 pm) VO« Microbolometer
B 07,5 ~ 13.5 pm

Tau 2 Features

Imtroducing Tau 336 — a 1/7-micron pixel version of
Tau 320.

FLIF's Tau 2 charmal maging cameras offar an unmatoched eat of festures and cepebilites, Making them
wall-auitad o maey demending applications

improved electronics wil enable FLIR @ impiement new capabilities in the comeng months. in most
ceaes, Tau 2 customers will be able to upprads thair cameras with additional features B8 NO cheargs,
without needing to retum them to FLIR. Snoa che alectricael functions are common among the vwerous
Ties rhocdeis, INbegretors Mave direct comaatibiity between the different camara formeace, and Tew
CcETEMe Yermons share moy of tha s oo options.

) ] "
laghy cimimlabiley b - me. I P Boos wairl cormoasiily s

II'-"W#“‘W Facme, s Wi
Ewel ME0 A chrmaded micurting Fies

High emneteTy: DR e 8 BT 0
Limar-cetratis ootiorm: BAs poleeity,
e e - Py e

hyrmie foorn i oee,
E55 prayecaa snd 205 colorel, o

T’Hn outnut Forrrst. Bno marsy otrees

Light wesght 78 graems
PPV moceis

Cligitas Chwtmi Erfasccerrant. foe
Gimsrer Frmgery and adoe sherpenng

Tmpml. crebed .

Trrasoso ouber Bne borrel ang
Chring s oraoss With Donsegt
Ly power cormumpsion: -1.00 W Catrg pre W O rrssimes)




Tau 2 Specifications

SYSTEM OVERVIEW
Bymtarn Typs

Tau Ba0

Tau 338, 320
Fimml Size
Spactral Bard
Porfarmancs
ouTPuUTS
Aarmlog Video

Gusrs B840

Guer+ 338, 320
Digital Vides
OPERATION & CONTROL
Imesge Contral

EMNVIROMMEMNTAL
Oparetng Tampersturs Fangs

Urcooled LWIR Therrmal Imsges

B840 « 512 Vs Microbolometar

336 « BSR VO Micrcholomatar

17 um [(Tew B840, 3361 BS v (Teu 3201
7 E-13.5um

<50 mikK @ 711 .0

Wmm“m
mmmzﬁmm «Hix option for esport factory set)
mmmmmm Bz option for axpors
factory sot)

E—r1m“wm El—u-'ld-nlhpuuum B-bv BT.688

Irwert, revert, continuous digitel zoom, dynemic oom S pan,
hﬂdxdﬂﬁmﬂxlnfﬂ;ﬁﬂ,pﬂhﬁ@.fﬂhﬂmwm
rmancchrome, AGC, dgital detall enhencement [DOE], imesge
opemizetion (BFF, NUC & AGC'd vidaol, mmm

Marual vie SOK & GLI, dynarmic rangs Bwitehing
(Tou 338 & 320 oyl

Carmers Link [Expansaon Bus Aocessory Modulel, deorets 10 oontrols
mvaiabie, RS-E3E competibe (57,600 & 921.500 beud), axxarnal
mmﬂ'wm H'mmud_:l]

0.8 sec

178" ¢ 1.75" » 1.75" (oss mna)

B sttach ponts i lene mount, ME x 0.4 on 3 sides. 2 per sida
Iesslabis bulkhaad mounting festurs on lene bamel IME8 « 1.00,
WO oyl

4.0 -8.0vDC
M0 pin Hirose
aow

<38 paconda

dﬂﬂmmﬂmw
HH‘DW+WEMW

High pain: -40'C to «180° Low pein: -40'C to «5S0°
00 g shock puise with 11 meec sswoooh i
B"/min

4.3 g 3 sess, B hours sach

S - 880 non-condensng

MIJEIII“

FGI:‘JBEMB

Compiiort



s AIM 7 flJ:;"“(ﬁ%E@Fﬁlh- SX040

o B TS PO JEHRI00 - 160K) [T - T 100CH

LINEAR STIRLING COOLER $X040

* Very compact & lightweight The 5X cryocooler-senas i our litest product family targeting
= Dutstanding speciic performance 3ra Gen IR-apphcations:

mmmﬂmmmm

: hemdwi‘ﬂtml.mdﬂuhch'Dmmmur
 with customer's electronics.

o the sieeve design of the coldfinger (Titanium or optonal

] the expander can be integrated and exchanged by the




TR AIM 7~ FiIF17 AR - SX070

ffli¥] flexure bearing % moving magnet $&1%
BT 1 0.8 W
MTTF - > 25000 Hr

" Sha S >~ e
- 2 ] . Ll =

N

FLEXURE BEARING STIRLING COOLER SF070

The Al SFO70 is a Stiding cryocooier based on Moving Magnet
technalogy and Flesure Beaning suspension on bath ends of the

wesght and provides a cooling capacity
80K, at 71°C ambient temperature.

oler elecironics AMTXN.

D ean bie pawered by custamer control elactionics af h



BB AIM 2 i3 %E@ﬁh SX095

ﬁf (IR FJJFET%‘I‘EEEU%TH AL o pﬁ[h
FAREST 1 1.3 W@ 80 K3 237C)
riﬁéll'i‘iﬂ@ 71 CI%U?FTL* (7% 0.6 Wpugas F Jis @glguiﬂ*{j IR [ﬁlﬂﬁflﬁéll@?ﬂ@%
Hj= 60 K[V QUIP 7 ff -
¢ MTTF > 15000 Hr

et A

LINEAR STIRLING COOLER SX095

= Dutstanding specific performance Thie 5X cryocoolar-series 5 our latest prodect family targeting

= High MTTF (>15,000h) 3rd Gen IR-apphcations.
1 igh coling capmete The SX095 comibines small outine dimensions with outstanding
of 1.3W (@ 80K; 23°Q) “specific performance and provides high reliability exceeding

(095 can be used with AIM's cooler electronics AMTX or
ely with the customers electronics

Due 10 the sleeve design of the coldfinger (Titanium or pgtional

Incanel®) the expander can be integrated and exchanged by the
tustomer.




FEI Ricor P47 R fif

Ricor HH 1§

o Jhas s XA

QU e C R

Cli 2t

=N =

RN

UF ?ﬂH mE F&?‘ZEUJF?TE?F’(StlrImg)F'JTL » KE“BZ LT‘“(rotary)“';‘

ﬁ’%ﬁ B (50 K % 200 K - RN

Goolers for Electro-Optics Applications

K508

tegral Sticling 1/ 2W Micro Cooler
This reeocled in i Service Since 1994, Over 50,000 of Mese coolers
Faeve bwon fivided ared operais relistly in ground, arborme

The K508 Mico

Coolier comtierm an onboged Semoemstune aonbmdes. which ofen

Ealibome, space borme and raval spnlcatons

itarilsy, FEOIE AP T DR LEPTTTEE LIS DDl

PROASCTON OpTines,

K543

tegral Stiding YW Micno Coole
Model K543 5 3 npswy member of Rpe s papancing tamily
of hagivy relishile Indegral mrdary microtcokn. The model a
vl b0 el (e gy deraese] ol o SOOI Mg o
it extended lilepan. The cooler 1 deigned primarily for Mega

posed el PG, Deial baed detenors ORVIP applratets 5hd

Hip-Om configunition where msiishilty, cookng powesr, mobussnen

#nd ko acostic sgrastuire ane of concarn

KS08N
Integral Sfiring 172 Micro Cooler High Rellzbis

The KS0AM i 2 neew memey of B0y mcrocooien (amily
This mnoed wis ceenpad a5 3 high relaidity EBIR deewatve

walthy & gl of Uy Cookes eefishiley abowe 30,000 oparating

ur. E50EN & hully secharge s wlh the darelied K508
e e for 18 sl Il yele Conl ergeTaErmen ! sspecally [

apploaton operahng MiwTdays suh as Bomnder survediane

K548
Imteggral Sti

Tra uimate rcmooalky

(]

MAW Micro C
ron for lege foomat S detecion

ing

Thig mddel extends 1he wse of Rcors mcmooolen famdy to
mpplicatan with o Leger debecior forrmal and / or loughp

menen prodile, whems Nighar coaling powsr s reltulity

g Rediared

S

*rr;ﬁ g sy

']

“(linear)fx

PEEL N E1S WSS

o —

61 7

I
[



K561

Imiegral Stlifing Low Power Moo Coaler

Mol K361 i s member of Reory microcoolen famdy Ths
ol was wpacialy daveloped o fit Randheird thermal mages
applcationy, when lovw npet powes and balk are the men
iEperant paramsien. Thi cocler s Based on the wme delign
concepis m Aicor's cther maroconlen and n Pughly elable.

K363

Intngral Stivling Low Powsr Micro Cooler

Mlosies K561 12 & membe: of Ricor's micrmcooken, ey, This
rachel wis sswcsdlly devesopsed 80 $¢ hardheld thermal imagar
applications, whamn kow input poveer and bull are the most
mparant paeamatens Tha oooker & hised on e wmes dessgn
toncepls a5 Ricor'y other mcrocooien and & highly relable
The design based on sardard (4°] cold Sngee.

K5625

tmtegral ‘.ﬂlri"‘iljﬂ‘ IV MinE Mo Cooler

Thes rgwy il £S5 75 Eprsirt the ulirnate msmaansabon
@l Ricor's irtegral notary Stifing e mecrn cooier, WingRing
ey 1S grarmm tha coaler wam speciaily desloped to mpport
miiatute IR System where Fie M detecion openales ®
Eemperatuie of 50K and shove The base desgn concept

s tarsed] on Bcors famous integral rotary coolen known

for thewr baie proven redabslity and ruggedres




K549

Split Stirling 3/4W Micre Cooler

e K545 marnenmer wat sopcaly desgned to mest

v conling dersands of Lirge format FRA dmecion for
arublary gpivibaled wRleirn, (HFDacife. iow aouslc
A, [ whTecH and onge operating lile

T moe] i & rew memie of REors iotany Mok
Tamily, 11 shares the dewir | =Bl ssembly with the
moil KRR imingral rotary micn $tiring coalm

K529N
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