Glossary of Terms

¢ Bias Current (Ig)

The constant current applied across a
photoconductive detector for proper
operation.

¢ Blackbody (BB)

An ideal radiator whose radiant emit-
tance, W, follows the Stefan-Boltzmann law.
The relationship is shown below.

Blackbody Spectral Emittance
At Various Temperatures
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Wavelength (um)

e BLIP

A detector is referred to as BLIP
(Background limited) when its D* is limited
by the noise associated with photons from
the background radiation.

e Cutoff Frequency (f.)
Related to time constant (1) as follows:

1
fo =——
¢ 2nt

¢ Cutoff Wavelength (ico)

The long wavelength point at which the
detector responsivity has fallen to a specified
percent of the peak responsivity. Aco

is usually specified at 20% or 50% of peak.

¢ D-Star (D*)

A relative sensitivity parameter used to
compare performance of different detector
types. D* is the signal to noise ratio at a
particular electrical frequency and in a 1
Hz bandwidth when 1 watt of radiant
power is incident on a 1 cm active area
detector. The higher the D* value, the better
the detector.

D*(cmHz2W-) = [Active Area (cm2)]"z

NEP (W/Hz"%)
® Dark Current (Ip)

The current through a photodiode when a
specific reverse bias voltage is applied
with no incident radiant power. Also referred
to as Reverse Current.

¢ Junction Capacitance

(Co)
The p-n junction of a photovoltaic detector
has a capacitance proportional to the
active size.

e Maximum Reverse

Voltage (VR)
A photovoltaic detector can be damaged
by applying more than the maximum reverse
voltage Vg.

* NEP (Noise Equivalent
Power)

The radiant power that produces a signal-

to-noise ratio of one at the output of the

detector. Defined with respect to a particular

chopping frequency, wavelength and effective

noise bandwidth.

NEP @ %p = Noise (A/Hz"2)
Responsivity @ Ap (A/W)

¢ Open Circuit Voltage

(Voc)
The DC voltage generated by a photovoltaic
detector when connected to a high
impedance load.

¢ Photoconductive
Detector (PC)

* Photovoltaic Detector (PV)
Any photon detector utilizing a p-n junction
to convert radiant power directly into electric
current. Also referred to as a photodiode.

* Responsivity (R)

The detector photocurrent (or voltage) out-
put per unit incident radiant power at a
particular wavelength. Expressed in units
of amps/watt (or volts/watt).

® Short Circuit Current (lg¢)
The current generated by a photovoltaic
detector when connected into a low
impedance load.

® Shunt Resistance (Rp)

The resistance of a photodiode measured
at zero-volt bias with no radiant power
incident on the detector. Ry is the slope,
dV/dl, of the current-voltage curve at zero-
valt bias. Also referred to as Dynamic
Impedance.

¢ Time Constant (1)
The time required for the detector signal
to reach 63% of its final value after the
onset of a fixed incident power. Related to
cutoff frequency (f;) as follows:

1

T =

2nf,
A photon detector which exhibits an
increase in conductivity as a function of
radiant power.
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J12

Indium Arsenide
Detectors

Series 1010 3.6 um

hotovoliaic wzf{&nﬂ{* di f}{i@@
& 10 W 38 um wavelength
e ams;m ity, speed of responae,
iy ;}f«:ﬁam{e and peak wavelength can be
imized by operation at the proper
lempeature. Judson offers a variety of
convenient packages for room lemperaiure,

aperation, Linear arrays {page 28,
sensors (page 27 and special
srations are also available

Applications

z Process Control

# Temperaiure Sensors

@ Pulsed Laser Monilors
2 infrared Speciroscopy

# J12 Series
Room Temperature
infs Detectors

These phowdindss operate at amblent
wmperatures and are excellent for wids
bandwidth (D0 1o 10MH2) applications
such as infrared laser monilors and fast
temperaiure sensore. The devices are
available in 28mm, Imm or 2mm
diameter adlive sizes and are mounted In
e 180 BAP or conwanient LD2 BNC
cormector packages,

F{}r oy frequency applications {(DC o

3 the %’Ar{*@% PAE transimpedance
i strongly recommaended,
“%?3&3 @Awﬁ éfags axiramely low voltags nolse,
low offsetl wltags and adjustable gain for
the best possible malkch 1o these ow
unt resistance detectors. For high speed
phcations, the Model PA00 (BHz 01
JM}” and Mode! PAADD (1kMz 10 50 MM
voltags preamplifiers can be used. InAs
tectors oan be reverse biased 1o 8 maxe
mam of 1 wolt o reduce junction

capacitancs and improve high frequency
FRRLONEG,

;sja

JIZ2TE2Z Series

Thermoelestrically Cooled
inAs Detectors

The JIZTEZ Serles detectors arg high
guality Infs photodiodes mounted with
thermistors on wo-stage thenmoslechic
coolers and harmetically sealed in a dry

’trogaﬁ environment. The 888 package s
s'“mfa d, with the 665 (page 17) or HMBAZ
{page 22) pankages avaliabie as options,

r&Z the standard opsrating lemperature of
3050, the JIZTEZ Series detecions have a
rauch higher shurg resisiance than room
tempeature detectons resulting In higher
responsivity, lower nuise and batter stabllity
for D0 or chopped lght apolications, Ses
Figs. 7.7, 7-8 and 7-8 on page 7 for
specific operating information on the thermo-
glectric cooler The Mode! PAS trans.
impedance gain preamplifier {page 24) is
recommended for bandwidihs from DC o

JI2TE4 Series

4-Stage Thermoelectrically Cooled InAs
Detectors

Flgurg 31
Dieciivity ve Wavelsngh for 212 Series Inds

112

The JETE2 Series detsciors arg high

yuality InAs photodiodes mounted in the
5&3‘(33? Cooling System (page 21 which
ncludes a builtin thermistor, ourstage
thermoelectric cooler and hermetivally
sealed svacusled package The devices
ar¢ ideal for oritical millary, space or industrig
applications ’em 71 ng Higgh datectvity,
good uniformity of meponse and widds
bandwidth,

# J12D Series o
Liquid Nitrogen Cooled 1% Z 4
InAs Detectors '

The J12D Series InAs detectors offer the
highest detectivity available in the 110 3 um
wavelength region. The detectors are
mounted in either the M204 or the M208
metal dewars {page 19) with sapphire
windows. The Model PAY or PAD 1rang
impedance galn preampiifisr (page 24)

& rgcommended,
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Series

Detectors

Indium Antimonide

ies detectons are high quality

ium Antimonide (nSb) photedindes.

se devices provide excellent perdormancs

? he 10 w0 BE wm wavelsngth region.
Single crystal pon lunction technology vislds

a high speed, low noise detector with

axceliont unilormity, Hrearity and siability

Operation

inSh detectons are photovoliaic and
generate current when sxposed o infrared
rachation. Peak responsivity i3 grealer than
2 AW Bt B0 um, Figure 112 shows the
sguivalent cirgult for the delegiors,

fing e shurt resiglancs (Hel

sitance {Op) and shot nolsa,
%‘;ﬁs noise results from the DO our
sob procducsd by the background
eaﬁ radiation. The background lge s
oportional o the delector active ares
{ses Fig, 108) and thus smaller active
areas have leas shot noise and ower

Optimum performancs s achisved when
the InSh detecty is couplad Into a Judson
rransimpedance gain preamplifier {page 243
Tha PAG or PAT preamp converts detector
ouipst currant o vollage while mainiaining
the detecior gt the opllmum zere volt blas,
The PAS preamplifier is specifically matched
i euch detedcior o provid im
3 gain and bandwidth, The lowsr.
shile gain AT preamplifisr
¢ low frequency applicalions,

Lok

Dewar Packages

| 0D Barie £
??‘*K aperating lemparalives. "E"*a iﬁ&ﬁ;ez:‘zi}‘
comes mountad In the standarg M204 or
WM208 metal dewar (page 18} with a sapphire
window and 2 oold stop, Other avallable
metal and glass dewars are describad on
page 18

Figid of View (FOV)

A cold field of view (FOV) stop Is provided
al no extra chaggs. Detectivity can be
improved by a reduced POV The FOV
cold ston (pags 18} should restrict unwanied
background radiation while sl accepting
2i desired radiation from the oplical
system, A BO® FOV, corresponding to F1
optics, is provided I the FOV s not
specified.

Cold Filter

An optional cold filter can improve
detectivity by sliminating backgrmund
radiation in unwanied wavelength reg
The 0" performance with 2 17 w0 35 4

coid filler is shown in Figurs 131 08
bandpass % arg avallable on a cushom

basis,
Custom Detectors

inSh detectors In any slze up 0 7
dinmeler and in any configumtion car
provided on & custom basis, Specil /
for near arrays, linsar position sensors,
guad cells, and two-color dateciors ars
given on pages 28 27 and 28 Al InSb
detesiors nan be provided in the J1C
Jowde-Thomson Dryostat Cooling m«:tsw
{page 20} for operglion withoul bulk liguid

nitrogen,

Applications

@ Thermal Imaging

@ Heat-seeking Guidance
& Madiomsters

@ Spectromstry
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Series

Detectors

Mercury Cadmium Telluride

21022 um

General

HoCdTe is a lernary semicondution
sompeund which exhibits a wavelength
cutedt proporional © the alloy composi-
tion. The aclual detector is composed of
thin iayer (10 to 20 um) of MgCdTe with
metalized contact pads defining the active
arsa. Photons with energy greater than
the semiconductor band-gap snergy excite
slgcirons into the conduction band,
thersby inoreasing the conductivity of the
material, The wavelength of peak
responss depends on the material’s band-
Gag energy and can easily be varind by
changing the alloy composition.

i order to sense the change in
conductivity, & bias current or vollage ig
required. Typloally, deteciors are
manufactured In a squars or rectangular
configuration 1o maintain & uniform bias
current distribution throughout the active
region,

Figurg 12-1
Srhematic of HoldTe PC Detectar

Detector Bias and Operating Cirouit

A basic ciroult for operating J15 Series
PC HgCdTe detectors is shown In Figure
12-2. These detectors are low impedancs
devicas, typleaily 1 o 18509, and require
a low voltage noise preamplifier. A constant
bias current is produced in the delecior
using a low noise DO voltage supply or
battery with & current-limiting resistor Ry,
An AC coupling capscitor blocks the DO
bias voltage from the high gain preamplifier
and pravents DO saturation,

For oplimum performanes. the model
PA-100 preamp (page 23) is recommended
for most J18 Series detectors. The PA-0D
has builldn blas ciroultry and is specially
matched 10 each detector at the faciory.
The PA-100's low noise, high gain and
wide bandwidth ensure proper performance
for subsequent signal processing with
osciffoscopes, A-D converters, lock-n
amplifiers, etc

Figure 122
Operating Circult for 118 Serles HgCdTe
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% and Responsivity vs. Bias

blas current, ?fsgg Fe ‘*f ***ﬁvm Afy example
of relative responsivity and detectivity for a
tmm BN Sedes LN, cooled detector
Al low bias currents, the 1esponsivity
norsages noarly lnegrly v Dias. Al high
bigs currents, seifheating of the detecior
eventually causes the rssponsivity 1o fall
The polrt of maximum msponsivity s
generally not the recommendaed blas ko
the delecion B 731@3;31 peformancs depends
on ﬁﬁﬁ ov sexrall

:i:am nate. Az ?’.@n ‘a 14

noise often becomes unacceptably high
Each detecior is supplisd with 2 daw
sheet specifying the oplimum bias current
with the PA-100 preamp, The optimum
bias may vary from application © appliica-
fion depending on background radiation
igvels,

Figure 12.3
?@esgoa&e and Detectivity vs Biag Currerd
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Responsivity ve. Active Size

= vollage responsivity of all J15 Series
DdTe PO detsctors varies significantly
the active size of the glement ag
shown in Fig, 1541 Responshvily also
depends on outoff wavelength, fisld of
vigw rastriction, operating tlemperalure and
bias current, Hesponsivity for even “iden
tical” detectors may range over a factor of
2 dus to vargtions in material composih
tiorn, The actual peak and blackboty
reaponsivity data gt opimum bias are sup-
phied with sach detesion

As with gl photon deleciors, the optimum
system performance & achieved with the
smnfiest sive detector capable of collecling
the avaiiable ncidend radistion. Focusing
optics are highly recommended for redusing
rachiation spot slzes and hersby improving
signabio-nose performance.

Flgure 1341
Typinai Hesponsivity for 218 Series HgldTe

w0

Responsivity and Noise vs. Frequency

The frequency response of HgGdie
detectors is related 1o the lifelime 7 of the
electrons in the MgCd orysial and 1
depends on material composition and
operating temperature, Figure 132 is an
axample of responsivity and noise vs.
frequency for a JIBD12 Series LN, cocled
detecton. The actual time constant for each
detector type can be found in the specifi-
cation tables, The 3dB cutolf frequency
.08 given by . = (& aTi-L

Al HgCdTe PO deteciors sxhibil axcess
low frequency noise which increases
approximately as 1-2 below a cerain
“pormet frequency (ypically 1Mz The
optimum detectivity 18 achisved over a
wide range from the corner freguency up
o the ool frequency L. The aclual
responsivily, noise and delectivity data at
10kHz are supplied with each datecion

Figure 13.2
Exampie of Responsivity and Noise vs Frequency
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Linearity and Temperalure Effects

Each J156 Series Holdls |
designed for a partinular op ny
wemperalure range. Hesponsivity and
detecthvily will generally increase with
decreasing wmperalure,

HgCdTe PO detectors have a wide
dymamic range {(see Fig, 13-4} Howsver, &
redustion in responsivity may ocour al
vary high incident power levels.

specific

Figure 133
Datectivity vs Temperatune for JIETE Series HgCd%
it
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Description

The JHED Serles detectors are M&emw;
Cadmium Telhuride MHoCdTe) photoconducy
detectors designed for operation n
the 2 10 22 gm waveiength egion, The
wavel of peak esponse depends on

; v composition used, See
pages 12 and 13 for general Holdle
rating Information, All 18D Series
tectors are designed for crvogenio
apsration at PP Judson’s supserior teche
notogy and carslul device selection can

sovide background limided (BLIP) deteciors
with sigle-of-the-arl {;@f‘?@rm&ﬁﬁo

Applications

Thermal imaging
CG, Laser Detection
FTIR Spectroscopy
Missile Guidancs
Night Vision

Fligurs 141
Example of Detuttivity vs Wavelength
fur JIB0 Serles Holdle

N
.

Series

Detectors

Mercury Cadmium Telluride
21022 um

J150D5 Series
HgCdRe PO Detectors {2»5 ;;m}

The Ji&
peak al 5 ;xm
thery émag;ir

tiong which re :
PO detectors, Bxoslt &mi g.:ers‘wm’a.ax B in ?a
30 5 am wavelength region can alsc
obinined from the JISTES and JI8TEZ
Series thermoslectricaly cooled HgCdTe
detectors shown on pages 18 and 17

J15D12 Series
HgCdie PC Detectors {2 10 12 um)

The JIBDR2 Beries HoUde detectons
peak g 11 g with o outolf wavslengin
grester than 12 wm. The devices offer
optimuan periprmanee o the 8 1o €
wavelength region with high 1 ity
near BLIP wmfmas‘zw and fast response

time. Applics include thermographsy,
COy ser {iei@cz o oand missile guidance

Eha detector s mouwtied in the M2D4 or
e M208 metal dewar Glass or metal
dewars in g wide variety of alternative
configurations are available as options
{page 18). The standard window material
5 ZnS {visible to 14 gy with AR voated
Garmanium (2 10 14 um) avaliable at a
no

inal axira cost

Minimum and typical detectivities for gl
g with g 80° FOV oold stop
the adioining specificalion
oid stops for reduced FOV's are

tahie,
provided & no exde cost and may |

TS

detectivity since deleqior parformance i
often background Hmited. Custom cold
fifters can also be used 1o improve deted?
by eliminating radiation in unwanted
wavelsnglh regions.

All Ja{}f%&r %-ésf” «iie ?{2 d@if-*

a ;amre ?%az {?3&,3{ ?m e
customer
The H5D12 Series detsclors can be

manufactured In 8 wids variely of spacigl

corfiguralions including linear arrays, quad
cells and two-color sandwich d
pages 26, 27 and 28). The JTC Joule

Thomson Orvostal Cosu, ing Sy
203 or custom closed oycle g
cocling systems allow fy opet
detentors withou bullc Houid

J180xx Series

HyldTe PO Deleclors
for FTIR Speclroscopy

Transform inlig
The JBDG B :
Ssét:v‘iy‘ e “f“mww ?.'Jaﬁd”

feewmmer wm m; c'
oling and the 028mm 2

Py Wi:)ﬁ)f;“%{én (a{‘”ii Iersrite)
JIBDNE SBeriey 4
s

M:ﬁi)@ oF i’aéz:{,w el
alternative dewars o
FTIR manufaciurers’ instrumends are
avaiable as options. Biandard window
materials for FTIR deleciors are 208 for
narrow band, Zn8e for midband, and
KRE-E dor wide band, Al windows have
“wadged” surfa unwanied
interference affects. O
data and a spechral el
provdded with sach delecior




typical Specificetions J150 Series HgQdYe v 77K

Sodel Numbay

J15D5 Series Hg@d"’f‘@ (g« nm)

HEDEM204-5050U o5 S B0 1 -z
: 5% 1 -8
F1505-MP04.S01M Ry 10

J15D12 Series HgCdTe (2-12um)

F5D42-M204.80250
ST ME04-S050U 2
S15D12.M204.50750

J15042-M204.51000 36

J45012-M204-8250U 25 e

S5B12.M204.8500U 5 3

45012 M204-501M 25%

JBD1Z-M2ZO4-S0ZM 2 2% 10

FI5D12-M204.8064M 4 \ Txion

J15Dxx Series
HgCdTe for FTIR Spectroscopy

HED14.M204-52504 5 R P
JED14.M204.801M T Y T iy 19
SIED15.ME04.8250U 25 TER
J45D5.M204.- 501
JIED2RMI04-S250U 25 R
JIED2ZMBUSE01M ¢

JIED24- 2045014 3




Series

Detectors

Mercury Cadmium Telluri

=
e

T Y

JI1BTEZ2 Series

HgCdle Detectors
{2 e 5 umy}

The JIBTEZ Series deteclors are high
ruality Mercury Cadmium Teliuride PC
detaciors mounted with thermistors on
two-stage thermoelactric coolers and
hermetically sealed with dry nitrogen in
TO-stvie packages (BBE, 668, or HBAZ)

Thess detectons are designed for industrial
and military applications that reguire good
sensitivity in the 2 10 8 wn wavelengl
region without Hguid nitrogen ootling. The
JIETEZ Series detectors have distingt
advartages when compared 10 the widely
used PbSe detectors, including: high
detsctivity; selpoiive peak wavelength
sesponse; fast response Umes) and low
biag voliage,

The actugl culof! and peak response
waw%&mi% arg g function of material

cmposition for HgldTe deteciors. The
giandaré itolf wavelengths available for
JIBTES Series devices are 40 um, 48 um
and 50 um.

Specitic operating information for the
w-stage thermoelectric cooler s s*mwri
yres 747, 748 and 748 on page 7. The
Wode! TC2 Temperature Controller and
Power Supply can be used for powsring
e thermoeleciric pooler The Model
PAGD vollage gain preamplifier with a
bandwidih from SBHz o 1MHz 5
recommanded for these daetsciors.

JISTE4:58 Series

HgCde Deteclors
{2 10 5 an}

The JIETE4S Seres deleciors are high
guality HgldTe PO deteciors mounted in
e MO Cooling Systermn {page 21) which
includes & four-stags thermoslectric cooler,
hermetically sealed svacuated package, and
built-in thermistor, The devices are designed
for sophisticated military and industrial
applications reguiring the highest possible
sensitivity without ligqusd nitrogen cooling.
The Mode! T04 Temperature Controller
and Powsr Supply and the Mode! PADD
oreampiifisr are recommended for proper
aparation.

inn Ky

Applications:

jEuen

&
g

Thermal imaging
industrial Process Control
Heat Seesking Guidancs
Laser Warning Recelver
Laser Heterodyne Detector
Lagser Monitor

Figure 1841
Detectivity v Wavelsngth for JIBTE Seriss Holdle

1t

g8
OB

J18TE4:40 Series

Hogld% Deleciors
{1048 um

”‘w?“rf" J‘%‘ﬁ'ﬁfi 1

(g:;agez 2* w""
tharmosiectnic covler, ‘imrmeﬁﬁ@w seaéed
svpcusted package, and bulltdn thermision
Datecior opsrating empergture is 2009
The "jé%’“éx ara designed for pulsed o
modulated COs laser applications &
108w requitng the highast sensitivity
withou! Hguid nitrogen cooling, The
HaCdle delectors offer significant advardagss
over altemnative pyrogisctric detectors

cluding: high detectivity from H00H2 1©
16MHz: low microphonics; and smmmunity
o EML

The Model 704 Temperaturs Controlisr
and ?*m;e;f Supply is recommended for
powering the thermoelsslric cocler Se
page 2? for the four-stage thamoglaciic
cocler performance charactenstics. The
PAOC preamplifier is recommaendsd for
Sz to MMz operation. Higher frequency
preampliifiers are avallable as oplions.

Figure 162

Detertivity vs Wavelength foy JISTE4W
Sevies Haldle
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Tepical Specitications

Culalt
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J15TE2 Series HgCdTe Two- -Stage Therrm}ei%mr cally Cool @d (2-5 um)

JISTE2:4-8B6-825800 25 B 1&(1

Sy e

JISTEZ4-BBE-501M ‘ 4

JETEZ:4.5.8B6.5250U » 5
SIBTED4. 8- 6848018 H

SISTE2:5.886.52500 2 . »

ISTELS-BRE-80184

SISTELS-BOF-8250U
SIBTESS- MOS0

J15TE4:10 Series HgCdTe Four- %“iag@ ?‘h@rm’z}e 80‘2%‘ cal y Cooled ﬁ{} 6 gmé
ST ES GO S 280U 25 . 1 Sy HY
JISTES0-MEHG.SOIM " '
FBTEL 10 MO0 x3M (3.6

[Nl

% BBS

sy {mge
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Dewar Packages

%«%f//////

Y,

Description

The cryogenic dewars avaliable for
Judson delsciors requiring 779K operating
lemperature are listed below. Repumpabie
tal dewars are recommended for
laboratory or R & [ applications. Metal
dewars offer many advantages, including:
rugged construction, low cost; long hold
tme optional mounting flanges; wide
anety of window materiais; and shorer
defivery time, Matal dewars may require
FE-BVAsUaLDn gvery one 1o two yea

Long life, parmanently sealed glass
dewars have the advantage of small size
and suporior perdormance under mechan.
cal vt . Gensrally, glass dewars

g

e

rpmqe ey delivery tmes.
Dswars with customsr specifisd mechs

anical mf‘qmﬁ*’mﬁ or longer Lo hoid
st arg available on 8 custom basis,

Told Filtery

A cold filter s a oryogenically cooled

2 mountad inside the dewar which is

usedd 1o reduce background rasﬁ iation from
wanied wavelengths, The filter improves

mmcrgzxsa {3 for bao kgmfﬁ mited (BLIP

detectors. Shortpass and bandpass filters

are available by custom order

4334,

Coid Stops

The cold stop 15 a feld of view {FOV
fmilting aperture crye;;eﬁ.s:@.: y cooled o
prevent unwanied background radiation
from reaching the detector, The FQV is
specified as two times the half angle &2
measured from the edgs of the defector
Radiation at larger angles will be blocked
by the cold stop aperiure. The theoretical
D" improvement for BLIP detectors is
more accuralely determined from the half
angle 42 measurad from the center of
the delecior

Dewar Packages For JI0D, J120, J150 and J15D Seriss

Rioy Size Wncie

M20O4 Sidaview

””” M205 Motal Dowrview 25 G B 95
M2On A Sideview SET DK HTE M
M0
fad:d

.......... oo

43
DE




M204 or M205

Standard Met! Dowars

@{w ;;g;}r chowrview
rrgtal

S on ”)g‘* ally cooied
ugling } %39 Ge, é?E{} m&»«

wrovided wi *m pach dewar,
Fontures:

Hugged Construgtion

# hour Mold Time

Procigion Window Holder
Accurate Certtering of Detector
Sideview or Downview
Repumpable

127 SBMA o BND cable
Funned

VOM1

Yaive Operator for Melal Dewarg

IR R N N NN N

GEWATS 1eOUIFE re-avas:
fears 1o maiain g
i The YOMS g necessary
{; mEtal dewsrs 1o vacuum
ing service for melal
iﬁ by ugdsin

YOkt

Eigure 161
Sl M204 Mot Sideview Dewar

WAL

Figuare 122
Style M205 Mutsl Downview Dewar

[INENE * Sor b S CYER Y - b

DFEM Series

Dewnr Flange Mounts

Dewar Hange mounts are avallable for
permanent mounting of standard melyl
dewars. The DFM (boltom mount for
Mm;ew dewars), e DFMZ {ring mount,
chusd 1o the window holden and the
i}?i‘é 3 frond mourd gllached 1o the window
hoider a oy in the adiacent phols-
graph. Drawings are avallable upon
el

J B Y




Joule-Thomson
Cryostat System

Daseription

The Joule-Thomson Cryostat System
WTC) provides a convenient methad for
cooling detectons o 77°K without using
bulk liquid nitrogen. The cryosiat comverls
pressurized nitrogen gas 1o cryogenic Hguid
nitrogen with no electrical power requiremernt,
A conventional 14000 NTP Hter, 8000 psi
nitrogen cylinder can maintain the JTC for up
o 200 hours of continuous operation,

The J42802 demard flow oryostat offers low
gas  consumplion  and  lemperature
Huctuations of less than & 1°K. The optional
JE158 non-demand flow crvostals have
mpergture fuctualions of 2019 by
with much Bigher gas consumption.

Each JTO includes:

irfrared Detecior in DG Glass Dewar
Outer Protective Metal Jackst

Siicon Diods Temperaiure Sensor

» Bemarad Flow JT Cryostat (J42802.8
£ Coaxial Cable for Detector Cutput

P Tubing and Fiiling Assembly (8188,
JBDG4)
@) Wolecular Sieve Gas Fiter (J8684)

Figure 202
Exampie of JY. Crvosiat Performance

Features:

Heliable

Bigum 20 470

Figure 20:3

No Bulk LNy Required

Fast Cooldown Time
Continuous Operation

£ pin of Demand Flow JT Cryostal Operation

TROSUTE (P8

Mot Niroge

il Purity Mirogen {

BODn GO 03

gl B8 ¢




PA100O
HyldTe Preamplifier

Moisd Ws 100 iz 2 low nolse voltags
igred W all J15 Series
dete mfs An sxamally acoessible
nias resistor is used © sel the constant
bias current raquired for PO HgldTe

deteors, When purchased with a delatton
o exigrnal blas resigior will be §ammy~

v optimum detectivity. 1 ordering
iwr wp»&,mie Y, :}%&m%& &;}% ?w

rowell filtered power supply
it sinos the preampll
powe 4”%{%} d§i~z{3 wovides the detenior bias
BAGD can alss be used
i Arsenide Or f’%a;
feithoul e bias oL
reanonsgs o iz

o

Typicsl Bpeoifioations PAIOO and PAS00

PA-400
High ﬁgmeﬁ Yoltage Pregmplifisy

m*@m g}{sﬂ»«mfs e ;
1z 10 BOMHz for JIB E‘;@ree}
{Ge or J12 Seres Indium s-’w"
detectors. The unit has a 50 input
wpedance, Feverse bias vollage oan be
apphed vig an ¢ ‘wm% pin 0 reduce
dateciorn oay
rope of detectyr for maloh
{}rﬁ{)f%‘ﬁ’iﬁ{‘{* will be proamg
with the Model PASGD, and deteotn
may be significently reduced for high
impedance detenion

H H
‘:é& {inAg)

11y

g, The detadior

Boivalend

e, When ordeding, specify

Figrg 231

Groglh for PAGE

oL

Figurs 252
Bouivdden Dhpolt oy PA400

Bidad

{Eain

Handwic

I

Heiz to fii}Mivi;Z
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Current Mode
Preamplifiers

General

o 8 voltags output for
nt use with Ouciliscopes, Logk-in
5, O ﬁ»«{} o4y ﬁwe

ity cocled
fjﬁz&ﬂwa mcluding JW0D Series 2 b
inds, and JI8D Serle

srnativady,
andior the

ririum bandw

#ﬁaﬁ

B i a “chopperstabilized”

fzmagrmﬂ for DG applications with

J1€ Serigs room ermpemtre Ge detpoion.

it offers both low offset vollage and low

st current o minimize the DO dark

#% and oy he m;iv cion The PAR
WY W s CHE A

ey oplic

Y rReasurenents

idih requ

Typical Operating Charasteristios £ 7 =28°0

PA-7

« PA-SG
The PAS s 2 genen
“méaf‘ﬁ;&iiﬁm vt :

wise and DD drift

PA-B

The PAS
impadanc

High Impedance

=
nifieantly reduces ’i% S ?“ﬁqmwx

nd current
tors with

2.4 BA-G

PAY

Paas

10

ey
Pty
sl

20




Figurs 251 Figure 252 Figuee 254
Proamplifier Nolse Plgure @ 1 & Hr System Bandwidih vy Doteswr {apacitance & & idth s

\?;xr:

4 s L0 M

B

A
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A2 A

b W

ke

s
Fignare 25-4 Figure 25.5 Figure 254
D0 Ofeet Output Yollage v Sourte Heslstance PAG Bandwidth ve Detector Hesistance .9 Bandwiddth ve Datector Dapatilance
W i ! 7 1M 188 pore
; g Moremaized 1 gain s 108 WA .
w1285
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Two-Color Detectors

J16Si Series rawme ol o
GerSi Two-Color Detectors Teplosl Hesponsivily for J1851 Sedes
5 "

Exe)
=Y

The J88 Sories device congiss of &
high performance silicon (89 delegior
mounted In a “sandwich” configuration
over a germanium {Ge) deteclon The §i
photadiode responds 1o radiation from 400
o 000 whils the Ge photodiode responds
to radiation from 100 to 1800nm. The :
JIB81 Serles detectors are ideal for fiber Windw
optic powar measurements requining St Devics 1800 oy %
maximum sensitivity at both 800 and . ci |- an Device (1300 vy
1&00nm. These devines are also used ky T e
WO-COIoT lemperature measy

»
H

Responshity (AWM

ernenis frian

500 10 200000 Separsle transimpedancs ;
gain preamphifiers are recommended fr na

sach detecion

Applications:

Powar Melers
Wavelenuth Demultiplexers
w Pyrometers

Typics! Specifications J1881 Series 0 22°C

z J18inSb Series
HyldTe/ingh
Two-Lolor Detectons

The JAInSh Series

Aevies Cons

sk

-

apaced wit
aligned to within 018mm. The InSb detectky
respunds o incident radigtion from 110 5 um
while the HoCdTe detentor responds o
radiation from 8 1o 13w The ¢
operats at 77% and arg mounied in the
standard siyvle M204 or MEOS metsl dewsr
individual preamplifiers are required for
aach detacion

Flgume 253

Haiative Hesponss ve Wavelangth for J5InSh

Beries

@ detsctr foosl planss we

Mral igﬁ;
(s
FESLEALBOZM
S 45 *
GO0-1800 Pt
F6SLBALAOEM
5 45

Typiea! Specifications J15n8b Series & TPK

Mw«w o

Agg‘f Waveleng it Poak
Modat (o) Ranne Hasponsivity
{mm L
| R - RO R—-

ey
gg‘fk Packaces

Yyeh Standand

1 613

H18InSh MA04-50184

1 R 2 AV
2 813
H15inSh.M204. 5020
2 2 A




Position Sensitive Detectors

J16PS J12PS J10PS

Position Sensors

by position sensor
glemernt photodiods
g slactrode geomeiry.
can provide lnear XY

{ inforrmation for lasers and
nfrared beams, Positioning information
srvingd as shown in Fig, 2724

ol tid

¢ JI6QUAD J10QUAD
J15QUAD

Guadrant Detoctons

b o HgldTe guadrant detecior
anarals detecior ahe-

n oA guatrant geomsiey
slement asparalions of approdimaely

75 £
DoEmm

Typival Specifications Lingar Position Sensors

Figure 271

Busition Sens

4
f §§«?
st Product Bulletln #203 for additional
information.

AT

Nonnakzed Quput

Figuars 272
Example of Position Linewly

E¥s)

g

o

-
Waudlongth - Active Lingar Typical Tvpicat Pogk
Rarge Size Poslion Fogition  Interstodtrode | Hespinsvity
Madad o Zone o Besolotion - Beslstance
112 (AW
F
JIEPE.GFE. 8088 e 3 30 ng
JIEPE. 204 B0 O £ et HI
JE2PE- 48128088 135 x5 i 0 0 5 3
SO M204.- 808 T Bx5 3 25 W00 24
JIOPSM204.- 5108 155 10K & 25 3 S
Typinsl Specificetions Quadrant Detectors
by Packuces
Deteoinr Opierating
Modal e
Twe Tompeature Standarg Optinhal

SIEQUAD-BDE -ROZM Ge

GISQUAL-BLE-BOEM Ga
S1OQUAL MRU4-HO2M

FIORUAD-M204-R05M

FISQUAD - MI04-8028 2x2
JISGUADMR04-5048 x4

LR




Gienaral

sy of BOEG Judson's detesior types
can e provided inomudibelement amay
sonfigurations. Plotured are asxamples of
arrays thal have been fabricaled o custom
ardey, Our sates and englneering siafl s

fve 41 customers in the design
and specification of armays for any
application.

Lordigurations

for aray u’wiqarm on &}%h g
and monglithic inear arrays can be
fabricated In Ge, inds, In8b, and Hgld

naterials. The acsompanying lable sz'}m«fﬂ

¢
7

ardded guidelines for sach delector
ype i orelalion o maximum number of
slgrmnen i

um slement size, and
pasing belwesn slemenis.
lemards can be any size or shape for
Ge, InAs, or InBb detestor arays,
Elaments should be square or reclangular
for HgCde, The arrays may be linsar,
staggered inear, cross shaped, quadrant,
et S;m;:ie mosaic pattens are posaibla
% & but larger mosalcs are not
m“ﬁaﬁ{iﬁd due fo lead oul problems.

: sl arrays from Judson are
p# mﬁgm format with 2 single oulput
et for sach slement of the array, Parmligl
tormat penerally reguires 2 sapants
preampiitisr o sach channst of he array
ﬁei%wsa: f‘m G arrays using EGA&G
Hasdic oW ey

ationg for the nd
2 of the arrgy will be similar o

fe brochure for the respeciive
sirice &iﬂ«'w,:m detecitr type. Dalattyr
arrays which require cooling must have
approprigte packaging, Cusiom packages
o ooniing systems can be enginesred for
speciic applivations, Btandard mullipn
packages include:

u

& Moty dewars {up 1o 32 ping)
# Two-stage TE cooled {up 1o 18 pin
# Fourstage TE covled {up 1o 32 p
& Cryostal ¢ ; cdewars up 10 12

=t

Eight Elemeant HgCdTe Che

Custom Areay Donligurations

Termperatiye

Elamen

iy

Gie 50

innds 34 A
in%h 32 5
HyCde 32




