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1 INFRARED DETECTORS AND DETECTION MODULES - SELECTED LINE

We present VIGO's most popular infrared detectors and integrated detection modules. These devices are suitable for both
laboratory research as well as tests, prototyping, R&D stage, and in a variety of MWIR and LWIR industrial applications.

Main features

High performance and reliability

Very good repeatability in mass production
Cost-effective solutions

Fast delivery
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Selected infrared detectors
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Applications

VIGO infrared detectors and detection modules presented in the table are typical products recommended for listed applications.

Infrared detectors Infrared detectors Infrared detection modules

and detection modules

o &
8| 8 | 3| 2 |¢
B = 2 % N
=4 =4 N I = - © @ © ©
o o = S 3 ° < =) = =] =]
3 | & 3 s S ® i S - =
e} e} o ] L) s T - : = >
in in = % x ™ =y = S p= = ©
x|l x| = | 3|z (3|5 | | 2| s
- - - © & 8 8 2 =) £
~ ) ©O =] N
S| s | £ 2|8
& & N s |
Application = [u]
pph | E o E
Gas detection, monitoring and analysis v v v N N v v v
Flue gas denitrification v v v v
Explosion prevention v v v v v
Flame detection v v
Combustion process control v v v v
Solids analysis v N

Contacless emperature measurements (railway

transport, processes monitoring) ¢ ¢ J ¢

Breath analysis v v v N N v

Dentistry v v

Glucose monitoring v

FTIR spectroscopy and spectrometry v v
contrl b profling an posioning, calbraton g g AN A A
Threat warning systems v v

Semiconductor manufacturing V4

Dual-comb spectroscopy v v
Heterodyne detection v v

LIDAR v v

Object scaners v v
Time-resolved fluorescence spectroscopy v v

Free space optical communication v v
Telemetry v

To get the information about specific parameters and applications of each detector and detection module type please see particular
datasheets.
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1.1  PVI-4-1x1-TO39-NW-36
1.1.1 2.4 -4.5pym HgCdTe ambient temperature, optically immersed photovoltaic detector

PVI-4-1x1-TO39-NW-36 is an uncooled IR photovoltaic detector based on sophisticated HgCdTe heterostructure for the best
performance and stability. The device is optimized for maximum performance at 4 um. The detector element is monolithically integrated
with hyperhemispherical GaAs microlens to improve the performance of the device. Reverse bias may significantly increase response
speed and dynamic range. It also results in improved performance at high frequencies, but 1/f noise that appears in biased devices may
reduce performance at low frequencies.

Spectral response (Ta = 20°C, Vo = 0 mV)
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/_—_\

=
&
<, 1E+10
T
€
o
e
=)

1E+09

2 2,5 3 3,5 4 4,5

Wavelength,’um

Exemplary spectral detectivity, the spectral response of delivered devices may diffent.

Specification (Ta = 20°C, Vb, = 0 mV)

Parameter
PVI-4-1x1-TO39-NW-36 Y Wide dynamic range
e  Convenient to use
Active element material epitaxial HgCdTe heterostructure X
e Verysmallsize
Cut-on wavelength Acton (10%), pm 2.4+0.5 d Cost-effective solution
e  Quantity discounted price
Peak wavelength Apear, m 3.4+0.5 ° Fast delivery
Optimum wavelength Acpr, UM 4.0
Applications
Cut-off wavelength Acutorr (10%), pm 4.5+0.3

e  Gas detection, monitoring, and analysis (CHa, CoHa,
Detectivity D*(Apeak), cm-Hz'2/W >4.0x1010 CH,0, HCl NHs, SO CZHG)

o e  Breath analysis
Detectivity D*(Aopt), cm-Hz"2/W >3.0x1010 K X
e  Explosion prevention
Current responsivity Ri(Apeak), A/W >2.0 L4 Flue gas denitrification
e  Emission control (exhaust fumes, greenhouse gases)
Current responsivity Ri(Aop), A/W >1.0
Time constant T, ns <150
Resistance R, Q 2600
Optical area Ao, mmxmm 1x1
Package TO39
Acceptance angle ® ~36°
Window none
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Mechanical layout, mm
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Immersion microlens shape hyperhemisphere Detector

Optical area Ao, mmxmm 1x1 Reverse bias (optional) 1(-), 2(+)
R, mm 0.8 Chassis ground 3

A, mm 2.440.2

® - acceptance angle, R - hyperhemisphere microlens radius, A - distance from the
bottom of hyperhemisphere microlens to the focal plane

Precautions for use and storage

e Standard ohmmeter may overbias and damage the detector. The bias of 10 mV can be used for resistance measurements.
e Operation in 10% to 80% humidity and -20°C to 30°C ambient temperature.

e Beam power limitations for optically immersed detector:
o irradiance with CW or single pulse longer than 1 ps irradiance on the apparent optical active area must not exceed 2.5 W/cm?,
o irradiance of the pulse shorter than 1 ps must not exceed 10 kW/cm?,

e Storage in a dark place with 10% to 90% humidity and -20°C to 50°C ambient temperature.
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1.2 PVI-5-1x1-TO39-NW-36
1.2.1 2.4-5.5pm HgCdTe ambient temperature, optically immersed photovoltaic detector

PVI-5-1x1-TO39-NW-36 is an uncooled IR photovoltaic detector based on sophisticated HgCdTe heterostructure for the best
performance and stability. The device is optimized for maximum performance at 5 pm. The detector element is monolithically
integrated with hyperhemispherical GaAs microlens to improve the performance of the device. Reverse bias may significantly increase
response speed and dynamic range. It also results in improved performance at high frequencies, but 1/f noise that appears in biased
devices may reduce performance at low frequencies.

Spectral response (Ta = 20°C, Vo = 0 mV)

1E+11

1E+10 /

1E+09

D*, cm*HzY2/W

2 2,5 3 wadkngth,im 45 5 5,5

Exemplary spectral detectivity, the spectral response of delivered devices may differ.

Specification (Ta = 20°C, Vb, = 0 mV)

Features
Detector type

e  Wide dynamicrange
PVI-5-1x1-TO39-NW-36

o _

e (Convenient to use
Active element material epitaxial HgCdTe heterostructure o Very small size
e  Cost-effective solution
Cut-on wavelength Acut.on (10%), pm 2.4+0.5 ° Quantity discounted price
. ;
Peak wavelength Ageak, pm 4.2+0.5 Fast delive ry
Optimum wavelength Agpt, pm 5.0
Applications
Cut-off wavelength Acutorr (10%), pm 5.5+0.3
e  Contactless temperature measurements (railway
Detectivity D*(Apes), cm-Hz1/2/W. 3.0x1010 transport, industrial and laboratory processes
monitoring)
Detectivity D*(Aopt), cm-Hz1/2/W >1.0x1010 ° Flame and explosion detection
y e  Threat warning systems
Current responsivity Ri(Apeax), A/W >2.0

Gas detection, monitoring, and analysis (CO, CO,
Current responsivity Ri(Aopt), A/W >1.0 NOX)

e  Breath analysis
Time constant T, ns <150 ° Solids analysis
. . N
Resistance R, O 100 Leakage control in gas pipelines
e  Combustion process control
Optical area Ao, mmxmm 1x1
Package TO39
Acceptance angle ® ~36°
Window none
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Mechanical layout, mm
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Immersion microlens shape hyperhemisphere Detector o
Optical area Ao, mmxmm 1x1 Reverse bias (optional) 1(=), 2(+)
R, mm 0.8 Chassis ground 3

A, mm 2.440.2

® - acceptance angle, R - hyperhemisphere microlens radius, A - distance from the
bottom of hyperhemisphere microlens to the focal plane

Precautions for use and storage

e Standard ohmmeter may overbias and damage the detector. The bias of 10 mV can be used for resistance measurements.
e Operation in 10% to 80% humidity and -20°C to 30°C ambient temperature.

e Beam power limitations for optically immersed detector:
o irradiance with CW or single pulse longer than 1 ps irradiance on the apparent optical active area must not exceed 2.5 W/cm?,
o irradiance of the pulse shorter than 1 ps must not exceed 10 kW/cm?.

e Storage in a dark place with 10% to 90% humidity and -20°C to 50°C ambient temperature.
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1.3 PVI-2TE-6-1%x1-TO8-wZnSeAR-36

1.3.1 3.0 -6.7 um HgCdTe two-stage thermoelectrically cooled, optically immersed
photovoltaic detector

PVI-2TE-6-1%1-TO8-wZnSeAR-36 is a two-stage thermoelectrically cooled IR photovoltaic detector based on sophisticated HgCdTe
heterostructure for the best performance and stability. The device is optimized for maximum performance at 6 pm. The detector
element is monolithically integrated with hyperhemispherical GaAs microlens to improve the performance of the device. Reverse bias
may significantly increase response speed and dynamic range. 3° wedged zinc selenide anti-reflection coated (wZnSeAR) window
prevents unwanted interference effects.

Spectral response (Ta = 20°C, Vo = 0 mV)

1E+11
———

3
S 1E+10
L / N\
£
o
2
(]

1E+09

2,5 3 3,5 5,5 6 6,5 7

4 A5 5
Wavelength, um

Exemplary spectral detectivity, the spectral response of delivered devices may differ.
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Specification (Ta = 20°C, Vb, = 0 mV)

Parameter .
e High performance
e Wide dynamic range
Active element material epitaxial HgCdTe heterostructure ° Versatility
e  Quantity discounted price
Cut-on wavelength Acton (10%), pm 3.0£1.0 .
gth Aceon (10%), P e  Fastdelivery
Peak wavelength Apeax, UM 5.2+0.5 ) )
Applications
Optimum wavelength Aqy, um EO e  Gas detection, monitoring, and analysis (CO, CO>,
NHs, NOx)
Cut-off wavelength Acutorr(10%), pm 6.7+0.3 o
e  Flue gas denitrification
Detectivity D*(hpesd), cm-Hz2/W 57.0%10 e  Fuel combustion monitoring at power plants and
other industrial facilities
Detectivity D*(Acps), cm-Hz"2/W 24.0x10"° e Contactless temperature measurements
Current responsivity Ri(Apeak), A/W >2.7 Related product
Current responsivity Ri (o), A/W 215 e  UM-I-6 detection module
Time constant T, ns <50
Resistance R, Q >200
Active element temperature Tee, K ~230
Optical area Ao, mmxmm 1x1
Package TO8
Acceptance angle ® ~36°
Window wZnSeAR
Two-stage thermoelectric cooler Thermistor characteristics Spectral transmission of wZnSeAR
parameters window (typical example)
100
Parameter Value 1000
c /\/\/\_/\
= 80
Taen K 230 g \ X l M
dety = ps) ~
€ 100 S 60
2 2 /
Vinar, 13 2 \ £ 10
- 10 2
Imasy A 1.2 2 N 2 20 1"
S 1
@ 0 ‘ —
Qroxs W 0.36 =

180 200 220 240 260 280 300 1
Temperature, K

Wavelength, um 15
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Mechanical layout, mm

m Bottom view
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Immersion microlens shape hyperhemisphere Detector 1,3

Optical area Ao, mmxmm 1x1 Reverse bias (optional) 1(=), 3(+)

R, mm 0.8 Thermistor 7,9

A, mm 3.2+0.3 TE cooler supply 2(+), 8(-)
@ - acceptance angle, R - hyperhemisphere microlens radius, A - distance from the Chassis ground 11

bottom of the 2TE-TO8 header to the focal plane
Not used 4,5,6,10,12

Precautions for use and storage

e Standard ohmmeter may overbias and damage the detector. The bias of 10 mV can be used for resistance measurements.
e Heatsink with a thermal resistance of ~2 K/W is necessary to dissipate heat generated by 2TE cooler.

e Operation in 10% to 80% humidity and -20°C to 30°C ambient temperature.

[ ]

Beam power limitations for optically immersed detector:

o irradiance with CW or single pulse longer than 1 s irradiance on the apparent optical active area must not exceed 2.5 W/cm?,
o irradiance of the pulse shorter than 1 ps must not exceed 10 kW/cm?,

e Storage in a dark place with 10% to 90% humidity and -20°C to 50°C ambient temperature.
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1.4 PVM-10.6-1x1-TO39-NW-90

1.4.1 2.0-12.0 pym HgCdTe ambient temperature photovoltaic multiple junction detector

PVM-10.6-1x1-TO39-NW-90 is uncooled IR photovoltaic multiple junction detector based on sophisticated HgCdTe heterostructure for
the best performance and stability. The device is designed for the maximum performance at 10.6 ym and especially useful as a large
active area detector to detect CW and low frequency modulated radiation.

Spectral response (Ta = 20°C)
1E+08

\
\
/

1E+07

D*, cm

1E+06

2 3 4 5 6 7 8 9 10 11 12
Wavelength, um

Exemplary spectral detectivity, the spectral response of delivered devices may differ.

Specification (Ta = 20°C)

Parameter

PVM *1-TO39-NW-90 e Wide spectral range from 2.0 to 12.0 pm

° i X 2
Active element material epitaxial HgCdTe heterostructure La rge active area 11 mm
e No bias required
Cut-on wavelength Acyton (10%), pm <2.0 e No flicker noise
Peak wavelength Apes, IM 8.5+1.5 ® Short time constant< 1.5 ns
e Operation from DC to high frequency
Optimum wavelength Agp, UM 10.6 .. L . .
P BN Ao e Sensitive to IR radiation polarisation
Cut-off wavelength Acucorr(10%), pm >12.0 e Very small size
o e Convenient to use
Detectivity D"(Apeak), cm-Hz'2/W >2.0x107 n
e Versatility
Detectivity D*(Aopr), cm-Hz"2/W 21.0x107 e (Cost-effective solution
Current responsivity Ri(Apesc), A/W >0.004 ® Quantity discounted price
e Fast delivery
Current responsivity Ri(Aop), A/W >0.002
Time constant T, ns <1.5 Appllcatlons
Resistance R, Q 230 e (O laser (10.6 um) measurements
® Laser power monitoring and control
Active area A, mmxmm 1x1 - " .
e Laser beam profiling and positioning
Package TO39 e Laser calibration
e Dentistry
Acceptance angle ® ~90°
Window none Related product

® microM-10.6 detection module
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Mechanical layout, mm
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® - acceptance angle

Precautions for use and storage

e Operation in 10% to 80% humidity and -20°C to 30°C ambient temperature.

e Beam power limitations:
o irradiance with CW or single pulse longer than 1 ps irradiance on the apparent optical active area must not exceed 100 W/cm?,

o irradiance of the pulse shorter than 1 ps must not exceed 1 MW/cm?.
e Storage in dark place with 10% to 90% humidity and -20°C to 50°C ambient temperature.
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1.5 PCI-3TE-12-1x1-TO8-wZnSeAR-36

1.5.1 1.0 -14.0 pm HgCdTe three-stage thermoelectrically cooled, optically immersed
photoconductive detector

PCI-3TE-12-1x1-TO8-wZnSeAR-36 is a three-stage thermoelectrically cooled IR photoconductor, based on sophisticated HgCdTe
heterostructure for the best performance and stability. The device is optimized for the maximum performance at 12 ym. Detector
element is monolithically integrated with hyperhemispherical GaAs microlens in order to improve performance of the device.
Photoconductive detector should operate in optimum bias voltage and current readout mode. Performance at low frequencies is
reduced due to 1/f noise. 3° wedged zinc selenide anti-reflection coated (wZnSeAR) window prevents unwanted interference effects.

Spectral response (Ta = 20°C)
1E+10
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Wavelength, um

Exemplary spectral detectivity, the spectral response of delivered devices may differ.

Specification (Ta = 20°C)

Features

paremeter e  Wide spectral range from 1.0 to 14.0 ym
Active element material epitaxial HgCdTe heterostructure b High responsivity
Cut-on wavelength Acicon (10%), pm <2.0 ¢ La rge dynamic range
e  Excellent long term stability and reliability
Peak wavelength Apea, UM 10.0£0.2 . Quantity discounted price
Optimum wavelength Aoy, pm 12.0 ° Fast delivery
Cut-off wavelength Acutorr(10%), pm 14.0+0.2
Detectivity D*(Apeak, 20 kHz), cm-Hz'"2/W >1.6x10° App"cations
e  FTIR spectroscopy and spectrometry
Detectivity D*(Aopr, 20 kHz)), cm-Hz""2/W >9.0x108
Current responsivity Ri(Apeax), A/W >0.11
Current responsivity Ri(Aopt), A/W >0.07
Time constant T, ns <5
Resistance R, Q <300
Bias voltage Vu, V <1.8
1/f noise corner frequency f., kHz <20
Active element temperature Teer, K ~210
Optical area Ao, mmxmm 1x1
Package TO8
Acceptance angle ® ~36°
Window wZnSeAR
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Three-stage thermoelectric cooler Thermistor characteristics Spectral transmission of wZnSeAR
parameters window (typical example)
100
S .
Tae K ~210 2 N X
2 £100 5
Voo V 36 5 & NS 3 30
Imaxs A 0.45 = @ 10 §
Qumax, W 0.27 1 ~ 0 T —
180 200 220 240 260 280 300 1 Wave'ength Hm 15
Temperature, K
Mechanical layout, mm
{D~.‘:6
15 2 0.
Bottom view

12.4 0.3

7.8 +0.3 |7.2 +£0.35

10.16

@0.45 |
4-40UNC/

Immersion microlens shape hyperhemisphere Detector 1,3
Optical area Ao, mmxmm 1x1 Thermistor 7.9
R, mm 0.8 TE cooler supply 2(+), 8(-)
A, mm 4.8+0.35 Chassis ground 11

@ - acceptance angle, R - hyperhemisphere microlens radius, A - distance from the

bottom of the 3TE-TO8 header to the focal plane Not used 4,5,6,10,12

Precautions for use and storage

e Heatsink with thermal resistance of ~2 K/W is necessary to dissipate heat generated by 3TE cooler.
e Operation in 10% to 80% humidity and -20°C to 30°C ambient temperature.

e Beam power limitations for optically immersed detector:
o irradiance with CW or single pulse longer than 1 ps irradiance on the apparent optical active area must not exceed 2.5 W/cm?,
o irradiance of the pulse shorter than 1 ps must not exceed 10 kW/cm’

e Storage in dark place with 10% to 90% humidity and -20°C to 50°C ambient temperature.
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1.6 LabM-1-4

1.6.1 2.4-4.3 pm and over 5 MHz HgCdTe programmable, laboratory IR detection module
with optically immersed photovoltaic detector

LabM-I-4 is a laboratory IR detection module with optically immersed photovoltaic detector based on HgCdTe heterostructure,
integrated with transimpedance, programmable preamplifier. 3° wedged sapphire window prevents unwanted interference effects. For
proper operation programmable ,smart” VIGO thermoelctric cooler controller PTCC-01 (sold separately) and Smart Manager Software
(freeware) are required. LabM-I-4 module comes complete with PTCC-01 and Smart Manager is the best solution for prototyping and
R&D stage in a variety of MWIR applications. This set provides flexible approach to different needs of system designers.

Spectral response (Ta = 20°C)
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Exemplary spectral detectivity, the spectral response of delivered devices may differ.
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Specification (Ta = 20°C, default module settings)

Parameter

Typical value

Optical parameters

Cut-on wavelength Awton (10%), pm
Peak wavelength Apeak, pm

Optimum wavelength Aopi, UM

Cut-off wavelength Acorr (10%), pm
Detectivity D* (Apeak, 25 kV/A), cm-Hz"2/W
Detectivity D* (Aopt, 25 kV/A), cm-Hz'2/W

Output noise density v, (10 MHz), nV/Hz'"?

2.4+0.5

3.5£0.5

4.0

4.3+0.3

>2.0x10"

>1.2x10"°

<300

Electrical parameters

Voltage responsivity Ry (Apeak, 25 KV/A), V/IW
Voltage responsivity Ry (Aopt, 25 kV/A), V/IW
Low cut-off frequency fi,, Hz

High cut-off frequency fw, Hz

Output impedance Rou, Q

Output voltage swing Vou, V

Output voltage offset Vo, mV

>3.5x10*
>2.3x10*
DC/10 (adjustable)
>5M (adjustable)
50
1(RL=500Q")

max +20

Other information

Active element material

Optical area Ao, mmxmm

Window

Acceptance angle ®

Ambient operating temperature T, °C
Signal output socket

Power supply and TEC control socket
Mounting hole

Fan

“R. - load resistance

epitaxial HgCdTe heterostructure

1x1

WAI;O3
~36°

10 to 30
SMA

LEMO (female) ECG.0B.309.CLN

M4

yes

Features

High performance and reliability
DC offset compensation
Compatible with optical accessories
Versatility and flexibility

Quantity discounted price

Fast delivery

Parameters configurable by the user

Output voltage offset

Gain (in 40 dB range)

Bandwidth (1.5 MHz / 5 MHz)

Coupling AC/DC

Detector's parameters (temperature, reverse bias etc.)

Applications

Gas detection, monitoring and analysis (CHa4, Cz2H>,
CH20, HCl, NH3z, SOz, C2Hs)

Breath analysis

Explosion prevention

Flue gas denitrification

Emission control (exhaust fumes, greenhouse gases)
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Mechanical layout, mm

Signal output

Power supply
and TEC controller

7 15.2

26.2

Power supply and TEC control socket LEMO (female)

ECG.0B.309.CLN

Fan and programmable preamp

internal logic auxiliary supply e L
Thermistor output (2) TH2 2
TEC supply input (-) TEC- 3
Power supply input (-) ~Vsup 4
Ground GND 5
Power supply input (+) +Vsup 6
TEC supply input (+) TEC+ 7
Thermistor output (1) TH1 8
Biderictional data pin DATA 9

Included accessories

e SMA-BNC, LEMO-DB9 cables

Dedicated accessories

e PTCC-01-BAS TEC controller + USB: TypeA-MicroB cable + AC
adaptor

e PTCC-01-ADV TEC controller + USB: TypeA-MicroB cable + AC
adaptor

e PTCC-01-OEM TEC controller + USB: TypeA-MicroB, KK2-
POWER cables

e OTA optical threaded adapter

e DRB-2 base mounting system

32

Schematic diagram

DETECTION MODULE

_________________ , LEMO
1
D ! £ L
DETECTOR ! \ ]
unit ! 1 |
1
pa— 1
1
T INTERNAL
B CONTROL X LeD
: [Helle f—T—@sTATUS
1
. 1 !
1 SIGNAL
X PROGR-:::IMABLE : OUTPUT
I AMPLIFIER
I
1 ' sma
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1.7 LabM-I-5

1.7.1 2.9-5.5pm and over 15 MHz HgCdTe programmable, laboratory IR detection module
with optically immersed photovoltaic detector

LabM-I-5 is a laboratory IR detection module with optically immersed photovoltaic detector based on HgCdTe heterostructure,
integrated with transimpedance, programmable preamplifier. 3° wedged sapphire window prevents unwanted interference effects. For
proper operation programmable ,smart” VIGO thermoelctric cooler controller PTCC-01 (sold separately) and Smart Manager Software
(freeware) are required. LabM-I-5 module comes complete with PTCC-01 and Smart Manager is the best solution for prototyping and
R&D stage in a variety of MWIR applications. This set provides flexible approach to different needs of system designers.

Spectral response (Ta = 20°C)
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Exemplary spectral detectivity, the spectral response of delivered devices may differ.
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Specification (Ta = 20°C, default mo

Parameter

dule settings)

Typical value

Optical parameters

Cut-on wavelength Acton (10%), pm
Peak wavelength Apear, UM

Optimum wavelength Acpt, UM

Cut-off wavelength Aciorr (10%), pm
Detectivity D* (Apeak, 25 kV/A), cm-Hz'"2/W
Detectivity D* (Aopt, 25 KV/A), cm-Hz'2/W

Output noise density v, (10 MHz), nV/Hz'"

2.9+1.0

4.2+0.5

5.0

5.5+0.3

>1.4x10"

21.0x10"

<500

Electrical parameters

Voltage responsivity Ry (Apeak, 25 kV/A), V/IW
Voltage responsivity Ry (Aopt, 25 kV/A), VIW
Low cut-off frequency fi,, Hz

High cut-off frequency fi, Hz

Output impedance Rou, Q

Output voltage swing Vou, V

Output voltage offset Ve, mV

>4.8x10*
>3.2x10%
DC/10 (adjustable)
>15M (adjustable)
50
1 (R.=50 Q)

max +20

Other information

Active element material

Optical area Ao, mmxmm

Window

Acceptance angle ®

Ambient operating temperature T, °C
Signal output socket

Power supply and TEC control socket
Mounting hole

Fan

“R. -load resistance

epitaxial HgCdTe heterostructure

1x1

WAI;O3
~36°

10 to 30
SMA

LEMO (female) ECG.0B.309.CLN

M4

yes

Features

High performance and reliability
DC offset compensation
Compatible with optical accessories
Versatility and flexibility

Quantity discounted price

Fast delivery

Parameters configurable by the user

e Output voltage offset

e Gain (in 40 dB range)

e Bandwidth (1.5 MHz / 15 MHz)

e Coupling AC/DC

e Detector's parameters (temperature, reverse bias etc.)

Applications

e (Contactless temperature measurements (railway
transport, industrial and laboratory processes
monitoring)

e Flame and explosion detection

e Threat warning systems

e Gas detection, monitoring and analysis (CO, CO2, NOx)

e In-vivo alcohol detection

e Breath analysis

e Solids analysis

e Leakage control in gas pipelines

e Combustion process control
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Mechanical layout, mm

Signal output

Power supply
and TEC controller

2 15.2

E,C.’,
3 {
\.
Focal plane 4
| 336 25 ||
- 72 -
i 5.6 0.3
11 0.3

Power supply and TEC control socket LEMO (female)
ECG.0B.309.CLN

Fan and programmable preamp

internal logic auxiliary supply Y L
Thermistor output (2) TH2 2
TEC supply input (-) TEC- 3
Power supply input (-) ~Vsup 4
Ground GND 5
Power supply input (+) +Vsup 6
TEC supply input (+) TEC+ 7
Thermistor output (1) TH1 8
Biderictional data pin DATA 9

Included accessories

SMA-BNC, LEMO-DB9 cables

Dedicated accessories

PTCC-01-BAS TEC controller + USB: TypeA-MicroB cable + AC
adaptor

PTCC-01-ADV TEC controller + USB: TypeA-MicroB cable + AC
adaptor

PTCC-01-OEM TEC controller + USB: TypeA-MicroB, KK2-
POWER cables

OTA optical threaded adapter

DRB-2 base mounting system

26.2

Schematic diagram

DETECTION MODULE

_________________ , LEMo
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1
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1.8 LabM-1-6-01

1.8.1 2.5-7.0 um and over 3 MHz HgCdTe programmable, laboratory IR detection module
with optically immersed photovoltaic detector

LabM-I-6-01 is a laboratory IR detection module with optically immersed photovoltaic detector based on HgCdTe heterostructure,
integrated with transimpedance, programmable preamplifier. 3° wedged zinc selenide anti-reflection coated window prevents
unwanted interference effects. For proper operation programmable ,smart” VIGO thermoelctric cooler controller PTCC-01 (sold
separately) and Smart Manager Software (freeware) are required. LabM-I-6-01 module comes complete with PTCC-01 and Smart
Manager is the best solution for prototyping and R&D stage in a variety of MWIR applications. This set provides flexible approach to
different needs of system designers.

Spectral response (Ta = 20°C)
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Exemplary spectral detectivity, the spectral response of delivered devices may differ.
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Specification (Ta = 20°C, default module settings)

Parameter Typical value Features

Optical parameters

e High performance and reliability
Cut-on wavelength Acton (10%), pm 3.0£1.0 ° DC offset compensation
Peak wavelength Apes, imM 5.240.5 e  Compatible with optical accessories
Optimum wavelength Ag, im 6.0 e Versatility and flexibility
Cut-off wavelength Acutorr (10%), pm 6.7+0.3 ° Quantity discounted price

e  Fast delivery
Detectivity D*(Apeak, 25 KV/A), cm-Hz'2/W >1.0x10"°
Detectivity D*(Aopy, 25 KV/A), cm-HZ'2/W 27.0x10° Parameters configurable by the user
Output noise density va(10 MHz), nV/Hz'"? <500

e  Outputvoltage offset
Gain (in 40 dB range)

Electrical parameters

Voltage responsivity RApea, 25 KV/A), VW >5.0x10* e  Bandwidth (1.5 MHz / 3 MHz)
Voltage responsivity RiAep, 25 KV/A), V/W >3.5x10* e Coupling AC/DC

) e Detector's parameters (temperature, reverse bias etc.
Low cut-off frequency fi,, Hz DC/10 (adjustable)
High cut-off frequency fi, Hz >3M (adjustable) Applications
Output impedance Rou, Q 50 . o .

e  MWIR gas detection, monitoring and analysis

Output voltage swing Vou, V 1 (R.=50 Q) ° Flue gas denitrification
Output voltage offset Vo, mV max +20 e  Fuel combustion monitoring at power plants and

Other information other industrial facilities
®  Breath analysis

Active element material epitaxial HgCdTe heterostructure . .

° Explosion prevention
Optical area Ao, mmxmm 1x1 -

e Emission control (exhaust fumes, greenhouse gases)
pindow WHATEEAR e  (Contactless temperature measurements
Acceptance angle ® =08
Ambient operating temperature T, °C 10 to 30
Signal output socket SMA
Power supply and TEC control socket LEMO (female) ECG.0B.309.CLN
Mounting hole M4
Fan yes

*) RL - load resistance
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Mechanical layout, mm

- 235 _
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Signal output
E Power supply
- and TEC controller
ot
o
M
2l
Focal plane
2.5

Power supply and TEC control socket LEMO (female)
ECG.0B.309.CLN

©0%0
0o 0 0
040

Fan and programmable preamp

internal logic auxiliary supply e L
Thermistor output (2) TH2 2
TEC supply input (-) TEC- 3
Power supply input (-) ~Vsup 4
Ground GND 5
Power supply input (+) +Vsup 6
TEC supply input (+) TEC+ 7
Thermistor output (1) TH1 8
Biderictional data pin DATA 9

Included accessories

e SMA-BNC, LEMO-DB9 cables

Dedicated accessories

e PTCC-01-BAS TEC controller + USB: TypeA-MicroB cable + AC
adaptor

e PTCC-01-ADV TEC controller + USB: TypeA-MicroB cable + AC
adaptor

e PTCC-01-OEM TEC controller + USB: TypeA-MicroB, KK2-
POWER cables

e OTA optical threaded adapter

e DRB-2 base mounting system

Schematic diagram

DETECTION MODULE
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1.9 LabM-1-10.6

1.9.1 2.0-12.0 ym and DC - 100 MHz HgCdTe programmable, laboratory IR detection module
with optically immersed photovoltaic detector

LabM-I-10.6 is a laboratory IR detection module with optically immersed photovoltaic detector based on HgCdTe heterostructure,
integrated with transimpedance, programmable preamplifier. 3° wedged zinc selenide anti-reflection coated window prevents
unwanted interference effects. For proper operation programmable ,smart” VIGO thermoelctric cooler controller PTCC-01 (sold
separately) and Smart Manager Software (freeware) are required. LabM-1-10.6 module comes complete with PTCC-01 and Smart
Manager is the best solution for prototyping and R&D stage in a variety of LWIR applications. This set provides flexible approach to
different needs of system designers.

Spectral response (Ta = 20°C)
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Exemplary spectral detectivity, the spectral response of delivered devices may differ.
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Specification (Ta = 20°C, default module settings)

Parameter Typical value Features

Optical parameters

e Very high performance and reliability
Cut-on wavelength Accon (10%), um 2.0 e DC offset compensation
Peak wavelength Apea, Hm 9.5+0.5 e Sensitive to IR radiation polarisation
Optimum wavelength Ag, im 106 e Compatible with optical accessories
o - -
Cut-off wavelength Acutorr (10%), pm >12.0 Versatlllty and ﬂEX|b|“ty
e Quantity discounted price
Detectivity D*(Apear), cm-Hz"2/W >7.2x108 ]
e Fastdelivery
Detectivity D*(Aopr), cm-Hz2/W >6.0x108
Output noise density vo(10 MHz), nV/Hz'2 <400 Parameters configurable by the user

Electrical parameters Output voltage offset

Voltage responsivity RiApest), V/W 22.4x10° e @Gain (in 40 dB range)
Voltage responsivity RuAop), V/W 22.0x10° e Bandwidth (1.5 MHz/15 MHz/100 MHz)
e Coupling AC/DC
Low cut-off frequency fi, Hz DC piing .
e Detector's parameters (temperature, reverse bias
High cut-off frequency fi, Hz >100M (adjustable) etc.)
Output impedance Rou, Q 50
Output voltage swing Vou, V +1 (Re=1 MQY) Appllcatlons
Output voltage offset Vo, mV max 20 e Gas detection, monitoring and analysis

COz laser (10.6 pm) measurements
Laser power monitoring and control

Other information

Active element material epitaxial HgCdTe heterostructure . o
e |aser beam profiling and positioning
Optical area Ao, mmxmm 1x1 . .
e |aser calibration
pindow SRR e Semiconductor manufacturing
Acceptance angle ® ~36° ® Glucose monitoring
Ambient operating temperature Ta, °C 10 to 30 e Dentistry
Signal output socket SMA
Power supply and TEC control socket LEMO (female) ECG.0B.309.CLN
Mounting hole M4
Fan yes

“ R. - load resistance

Mechanical layout, mm

%, 235
S5 ) % ) H
O 1 !
' Pe———'=H|A

14 03

— Power supply
|64 204 | and TEC controller

~ Signal output
/

H

11.5| 14.7,

= f

www.vigophotonics.com Page | 282156


http://www.vigophotonics.com/

NIGO

PRODUCTS PHOTONICS

Schematic diagram Spectral transmission of wZnSeAR window
(typical example)
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Included accessories

Power supply and TEC control socket LEMO (female) e SMA-BNC. LEMO-DBO cables

ECG.0B.309.CLN
Dedicated accessories
®©
e PTCC-01-BAS TEC controller + USB: TypeA-MicroB ce
® @ 0 AC adaptor
© ® ® e PTCC-01-ADV TEC controller + USB: TypeA-MicroB c:

AC adaptor
e PTCC-01-OEM TEC controller + USB: TypeA-MicroB, |

:Z‘;izgﬁ’yzzﬁ;;mmab'e preamplijtenallosic FAN+ 1 e OTA optical threaded adapter
e DRB-2 base mounting system

Thermistor output (2) TH2 2
TEC supply input (-) TEC- 3
Power supply input (-) ~Vsup 4
Ground GND 5
Power supply input (+) +Vsup 6
TEC supply input (+) TEC+ 7
Thermistor output (1) TH1 8
Biderictional data pin DATA 9
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1.10 UM-I-10.6

1.10.1 2.0 - 12.0 pm and DC - 100 MHz HgCdTe universal IR detection module with optically
immersed photovoltaic multiple junction detector

UM-I-10.6 is universal ,all-in-one” IR detection module. Thermoelectrically cooled, optically immersed photovoltaic detector, based
on HgCdTe heterostructure, is integrated with transimpedance, DC coupled preamplifier, a fan and a thermoelectric cooler

controller in a compact housing. 3° wedged zinc selenide anti-reflection coated window prevents unwanted interference effects.
UM-I-10.6 detection module is very convenient and user-friendly device, thus can be easily used in a variety of LWIR applications.

Spectral response (Ta = 20°C)
1E+09

D*, cm*HzY2/W

1E+08

2 3 4 5 6 7 8 9 10 11 12
Wavelength, um

Exemplary spectral detectivity, the spectral response of delivered devices may differ.
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Specification (Ta = 20°C)

Parameter Typical value Features

Optical characteristics

e Integrated TEC controller and fan
Cut-on wavelength Aon (10%), pm <2.0 e Single power supply
Peak wavelength Apea, Hm 8.5+1.5 e DC monitor
Optimum wavelength Ag, im 106 e Sensitive to IR radiation polarisation
N . . N
Cut-off wavelength Ao (10%), pm - Optimised for effective heat dissipation
e Compatible with optical accessories
Detectivity D*(Apear), cm-Hz"2/W >5.5x108 . i .
e (Cost-effective OEM version available
Detectivity D*(Aopt), cm-Hz"2/W >3.7x108 e Universal and flexible
Output noise density v, (averaged over ° : . .
1 MHz to fy), nV/Hz'2 <330 Quantity discounted price
ivi 2 . .
Voltage responsivity RuApeax), V/W 29.7x10 Appl|cat|0nS
Voltage responsivity Ru(Aopt), V/W 26.5%10? . o .
e Gas detection, monitoring and analysis
Low cut-off frequency fi,, Hz DC
A e (CO2laser (10.6 ym) measurements
High cut-off frequency fi, Hz =100M e Laser power monitoring and control
Output impedance Rou, Q 50 e Laser beam profiling and positioning
Output voltage swing Vou, V +1 (Ru=50 Q) e Laser calibration
Output voltage offset Ve, mV max +20
Power supply voltage Vsyp, V S

DC monitor (approx. 0 V offset)

Voltage responsivity Ru(Apear), V/W >2.2x10?
Voltage responsivity Ru(Aopt), V/W >1.5x10?
Low cut-off frequency fi,, Hz DC
High cut-off frequency fu, Hz 150k

Other information

Active element material epitaxial HgCdTe heterostructure
Optical area Ao, mmxmm 1x1

Window wZnSeAR
Acceptance angle ® ~36°

Ambient operating temperature T,, °C 10to 30

Signal output socket SMA

DC monitor socket SMA

Power supply socket DC2.5/5.5

Mounting hole M4

Fan yes

Y R. - load resistance
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Mechanical layout, mm

”f Il
7?}
T |
11.8 =05 \%LK
« |
Power switch )
(|B=R g O REYC
r a
%l
&l
Hi
o o
Ul-H- ] o 3
o ° 0 o
2
23
g - L
g 1 ,
35 16.5 25 6 12 | 14.2 | 14.5
41 62.7 DC monitor—/ Power supply
Schematic diagram Spectral transmission of wZnSeAR window (typical
ON-OFF example)
SWITCH
100
—————————— 90 A
1 A\ \/\/
' / \
1 DC-2.5/5.5 ° 80
IMMERSEDl P svbe °\ [ \
DETECTOR: = Power Supply g 70 I
UNIT —
' e 2 60
CONTROLLER POWER ON ‘é I
{I: (O ok sTaTus 2 50
g CONTROL ERROR © 40 ]
LOGIC - l
I 1
: TIA AMPLIFIER I sMA 30 /
: IJCIVIA(:ll?ITOR 20 W
- - 10
0 T T T — T
1 Wavelength, pm 15

Included accessories

e 2xSMA-BNC cables + AC adaptor

Dedicated accessories

e OTA optical threaded adapter
e DRB-2 base mounting system
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1.11 UHSM-10.6
1.11.1 3.0 - 12.0 pm and over 1GHz HgCdTe ultra high speed IR detection module with

photovoltaic detector

UHSM-10.6 is ultra high speed ,all-in-one” IR detection module. Thermoelectrically cooled, photovoltaic detector, based on HgCdTe
heterostructure, is integrated with transimpedance, AC coupled preamplifier, a fan and a thermoelectric cooler controller in a compact
housing. 3° wedged zinc selenide anti-reflection coated (wZnSeAR) window prevents unwanted interference effects. UHSM-10.6
detection module is very convenient and user-friendly device, thus can be easily used in a variety of LWIR applications requiring wide

frequency bandwidth.

Spectral response (Ta = 20°C)

1E+09
/—_-\
o \

2 —
T1E+08
£
(&}
3
[a)

1E+07

3 4 5 10 11 12

6 7 8 9
Wavelength, um

Exemplary spectral detectivity, the spectral response of delivered devices may differ.
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Specification (Ta = 20°C)

Parameter

Typical value Features

Optical parameters

e Wide frequency bandwidth over 1 GHz
Cut-on wavelength Acon (10%), ym 3.0 e Integrated TEC controller and fan
Peak wavelength Apes, imM 8.0£1.0 ® Single power supply
Optimum wavelength Acpt, UM 10.6 e DC monitor
. . . o
Cut-off wavelength Ao (10%), pm - Optimised for effective heat dissipation
e Compatible with optical accessories
Detectivity D*(Apeak, 100 MHz), cm-Hz"2/W >4.5x108 .
e Fastdelivery
Detectivity D*(Aopt, 100 MHz), cm-Hz'2/W >3.0x108
Output noise density va(100 MHz), nV/Hz""2 <70 Applications
Electrical parameters (R. = 50 Q") e Dual-comb spectroscopy
Voltage responsivity RuAvea), V/W >4.5x103 e Heterodyne detection
Voltage responsivity RiAopr), V/W >3.0%10° e (Characterization of pulsed laser sources
e LIDAR
Low cut-off frequency fi,, Hz 300 .
e Object scanners
High cut-off frequency fi, Hz >1.0G )
e Time-resolved fluorescence spectroscopy systems
Output voltage swing Vou, V 1 ® Free-space optical communication
1/f noise corner frequency f., Hz <10M
Power supply voltage Vsup, V +9

DC monitor (approx. 1V offset, R. = 100 kQ")

Voltage responsivity Ru(Apear), V/W 21.7x10°
Voltage responsivity Ru(Aop), V/W 21.1x10°
Low cut-off frequency fi,, Hz DC
High cut-off frequency fi, Hz 260

Other information

Active element material epitaxial HgCdTe heterostructure
Active area A, mmxmm 0.05%0.05

Window wZnSeAR

Acceptance angle ® ~80°

Ambient operating temperature T,, °C 10to 30

Signal output socket (RF output) SMA

DC monitor socket SMA

Power supply socket DC2.1/5.5

Mounting hole M4

Fan yes

9 RL - load resistance
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Mechanical layout, mm

11.3 205

Focal plane

Power switch —

72

S

3

®

& 1

16.5 23 w 12 }4.2 14.6
56.7 DC mcnitorj Power supplyl‘i
Schematic diagram Spectral transmission of wZnSeAR window (typical
ON-OFF example)
SWITCH
100
[ Aty A /'\/\/\_/\
' '
1 @ ' __?Ponr Supply o I
. mTERNAL ! .s 60
' CONTROLLER O PowER ON a
: . OK STATUS 'é l
L e 3 40 /
LT Locic g
; =
i 20 w
' pp—
‘
DC MONITOR 0 T T T T T LI S
I 1 Wavelength, um 15

Included accessories

o 2xSMA-BNC cables + AC adaptor

Dedicated accessories

e OTA optical threaded adapter
e DRB-2 base mounting system
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1.12 UHSM-1-10.6

1.12.1 3.0 - 12.0 pm and over 700 MHz HgCdTe ultra high speed IR detection module with
optically immersed photovoltaic detector

UHSM-1-10.6 is ultra high speed ,all-on-one” IR detection module. Thermoelectrically cooled, optically immersed photovoltaic
detector, based on HgCdTe heterostructure, is integrated with transimpedance, AC coupled preamplifier, a fan and a thermoelectric
cooler controller in a compact housing. 3° wedged zinc selenide anti-reflection coated (wZnSeAR) window prevents unwanted
interference effects. UHSM-I-10.6 detection module is very convenient and user-friendly device, thus can be easily used in a variety of
LWIR applications requiring wide frequency bandwidth.

Spectral response (Ta = 20°C)

1E+10
=
S
% — T
T1E+09 —
g ]
2
(]

1E+08

3 4 s 10 11 12

6 7 9
Wavelengtﬁ, um

Exemplary spectral detectivity, the spectral response of delivered devices may differ.
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Specification (Ta = 20°C)

Parameter Typical value Features

Optical parameters

e High S/N ratio
Cut-on wavelength Awten (10%), pm <3.0 e Wide frequency bandwidth over 700 MHz
Peak wavelength Agesk, pim 85105 e Integrated TEC controller and fan

. <i
Optimum wavelength Acpt, UM 10.6 Smgle p?wer supply

e DC monitor
Cut-off wavelength Acutorr (10%), pm 12.5+0.3 . . [ .

iy . e Optimised for effective heat dissipation

Detectivity D*(Apear, 100 MH2), cm-Hz"2/W 21.5x107 e Compatible with optical accessories
Detectivity D*(Aopt, 100 MH2), cm-HZz'2/W >1.0x10° e Fast delivery
Output noise density vy(100 MHz), nV/Hz'"2 <90

Applications

Electrical parameters (R. = 50 Q")

e Dual-comb spectroscopy

Voltage responsivity Ru(Apear), V/W >1.0x10°
B e Heterodyne detection
Voltage responsivity Ru(Aopt), V/W >7.0x10? . X
e (Characterization of pulsed laser sources
Low cut-off f fio, H 300
OW cut-ofT Tfrequency T y4 ° LlDAR
High cut-off frequency fi, Hz >700M e Object scanners
1/f noise corner frequency f., Hz <10M e Time-resolved fluorescence spectroscopy systems
Power supply voltage Ve, V +9 e Free-space optical communication

e Telemetry

onitor (approx. 1V offset, R.= 1 MQ")

Voltage responsivity Ru(Apear), V/W >3.8x10°
Voltage responsivity Ru(Aopt), V/W 22.7x10?
Low cut-off frequency fi,, Hz DC
High cut-off frequency fu, Hz 260
Active element material epitaxial HgCdTe heterostructure
Optical area Ao, mmxmm 1x1
Window wZnSeAR
Acceptance angle ® ~36°
Ambient operating temperature T, °C 10to 30
Signal output socket (RF output) SMA
DC monitor socket SMA
Power supply socket DC2.1/5.5
Mounting hole M4
Fan yes

9 RL - load resistance
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Mechanical layout, mm
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56.7 DC monitor - Power supply
Schematic diagram Spectral transmission of wZnSeAR window (typical
ON-OFF example)
SWITCH
l) 100
}_-l /\/\/\-//\
T T T T N B
! POWER ! X 80 ~
! J SUPPLY 1 DC-2.1/5.5 -
1 T 9vDC <
| ' _Ppower Supply .g 60
! INTERNAL ! = 2 /
! TEC ! Len 1 40
! CONTROLLER POWER ON 2
: —I—:—OOK STATUS 2 /
| DETECTOR contRoL —@ crror 20—/
\ UNIT LOGIC .
1 1
! RF AMPLIFIER s 0 T T T —
: DC MONITOR RF OUTPUT 1 Wavelength, um 15
1

DC MONITOR

Included accessories

e 2xSMA-BNC cables + AC adaptor

Dedicated accessories

e OTA optical threaded adapter
e DRB-2 base mounting system
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1.13 microM-10.6

1.13.1 2.0 -12.0 pm and DC - 10 MHz HgCdTe micro-size IR detection module with photovoltaic
multiple junction detector

microM-10.6 is a micro-size IR detection module. Uncooled photovoltaic mutiple junction detector, based on HgCdTe heterostructure,

is integrated with transimpedance, DC coupled preamplifier. It is easy to assembly in space limited measuring systems of LWIR
applications.

Spectral response (Ta = 20°C)

1E+08

cm-HzY2/W

C1E+07

D*

1E+06

2 3 4 5 6 7 8 9 10 11 12
Wavelength, um

Exemplary spectral detectivity, the spectral response of delivered devices may differ.
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Specification (Ta = 20°C)

Parameter

Typical value

Optical parameters

Cut-on wavelength Acton (10%), pm <2.0
Peak wavelength Apear, UM 8.0+1.5
Optimum wavelength Acpt, UM 10.6
Cut-off wavelength Acutorr (10%), pm >12.0
Detectivity D*(Apear), cm-Hz"2/W >1.5x107
Detectivity D*(Aopr), cm-Hz2/W >5.0x106
Output noise density vy(100 kHz), pV/Hz'? <1

Electrical parameters

Voltage responsivity Ry (Apeak), V/W >1.2x10?
Voltage responsivity Ry (Aopt), V/W >5.0x10’
Low cut-off frequency fi,, Hz DC
High cut-off frequency fi, Hz >10M
Output impedance Rou, Q 50

Output voltage swing Vou, V +1 (Re=50 Q)

Output voltage offset Ve, mV max +20

Power supply voltage Vsup, V +9

Other information

Active element material epitaxial HgCdTe heterostructure

Active area A, mmxmm 1x1
Window none
Acceptance angle ® ~85°
Ambient operating temperature T,, °C 10 to 30
Signal output plug SMA

Power supply plug 03T-JWPF-VSLE-S (male)
Mounting hole none

Fan none

? RL - load resistance

Features

e Verysmall size

e Convenient to use

e Versatility

e Sensitive to IR radiation polarisation
e Cost effective OEM version available
e Quantity discounted price

e Fastdelivery

Applications

e Gas detection, monitoring and analysis
e (O:laser (10.6 pm) measurements
e |aser power monitoring and control
e |aser beam profiling and positioning
e Laser calibration
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Mechanical layout, mm

~ 85°
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. / \ Power
Signal output supply

Power supply plug 03T-JWPF-VSLE-S (male)

m—
anr
mw

Power supply input (-) —Vsup 1
Ground GND 2
Power supply input (+) +Vsup 3

Schematic diagram

! | JWPF

1 INTERNAL
NON-IMMERSED | POWER
DETECTOR 1 SUPPLY

UNIT | 1 , SUPPLY CABLE
1
ﬂ ——p| TIAAMPLIFIER
SIGNAL CABLE

Included accessories

e SMA-BNC, JWPF-DB9 cables

Dedicated accessories

e PPS-03 preamplifier power supply + AC adaptor
e MH-1 module’s holder
e DRB-2 base mounting system
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1.14 SM-1-12
1.14.1 2.0 - 14.0 ym and 10 Hz - 1 MHz HgCdTe small-size IR detection module with optically

immersed photoconductive detector

SM-1-12 is an ultra-small IR detection module. Thermoelectrically cooled, optically immersed photoconductive detector, based on
HgCdTe heterostructure (PCI-3TE-12-1x1-TO8-wZnSeAR-36) is integrated with transimpedance, AC coupled preamplifier. There is a
possibility to manually adjust gain of the signal. 3° wedged zinc selenide anti-reflection coated window prevents unwanted

interference effects. SM-I-12 is easy to assembly in space limited measuring systems of FTIR applications.

Spectral response (Ta = 20°C)

1E+10

E+09 // \

D*, cmeHz2/W

1E+08
20 3,0 40 50 60 70 80 90 10,0 11,0 12,0 13,0

Wavelength, um

Exemplary spectral detectivity, the spectral response of delivered devices may differ.
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Specification (Ta = 20°C)

Parameter

Typical value Features

Optical parameters

e Wide spectral range from 2.0 to 14.0 ym
Cut-on wavelength Awton (10%), pm <2.0 ° High responsivity
Peak wavelength Apear, Jm 10.0£0.2 e Large dynamic range
Optimum wavelength Ao, um 12.0 e Very small size
. .
Cut-off wavelength Aciorr(10%), pm 14.040.2 Convenient to use
e Quantity discounted price
Detectivity D* (Apeak, 20 kHz), cm-Hz"2/W >2.5x10° ]
e Fast delivery
Detectivity D* (Aopt, 20 kHz), cm-Hz""2/W >1.3x10°
Output noise density va (20 kHz), pV/Hz"2 <6 Applications
Electrical parameters e FTIR spectroscopy and spectrometry
Voltage responsivity Ry (Apeak, 100 KV/A), V/IW >1.35x10°
Related product
Voltage responsivity Ry (Aopt, 100 kV/A), VIW >6.30x10*
Voltage responsivity Ry (Apeak, 55 kV/A), V/W >7.45x10% ® PCI-3TE-12-1x1-TO8-wZnSeAR-36
Voltage responsivity Ry (Aop, 55 kV/A), V/W >3.45x10*
Low cut-off frequency fi, Hz 10
High cut-off frequency fn, Hz 1M0.1
Output impedance Rou, Q 50
Output voltage swing Vou, V 10 (Re=1 MQ")
Output voltage offset Vo, mV max +20

Other information

Active element material epitaxial HgCdTe heterostructure
Optical area Ao, mmxmm 1x1

Window wZnSeAR

Acceptance angle ® ~36°

Ambient operating temperature T., °C 10 to 30

Signal output socket MMCX

Power supply and TEC control socket AMPMODU 2x4 (male)
Mounting hole none

Fan no

(external heatsink necessary)
“ R -load resistance

Mechanical layout, mm

Gain adjustment )
Signal output - 41 95 o
- . <
Power supply . 7.203 3
and TEC controller Focal plane < V)
T 5 f
X tJ
J é L i
- Y
o
2
- © w0 Y
- ja- 1
> TO8 Detector mounting plate
_ 1065 | | 12.4 +0.3_| L 21 i
22.85 J L 154 | L 27 i

www.vigophotonics.com Page | 43z 156


http://www.vigophotonics.com/

NIGO

PRODUCTS

PHOTONICS

Power supply and TEC control socket AMPMODU 2x4 (male) Schematic diagram

~E
@
o®
o

DETECTO!
UNIT

bl

~@
w@
«@
@

INTERNAL
POWER
SUPPLY

LED
STATUS

| _MANUAL GAIN
l | ADJUSTMENT
Power supply input (-) =Vsup 1 SIGNAL
TIA 1 OUTPUT
Thermistor output TH2 2 ARTEEIRIER 1
_ ! Mmex
Data pin DATA S ! L
TEC supply input (-) TEC- 4
Ground GND 5
Thermistor output TH1 6
Power supply input (+) +Vsup 7
TEC supply input (+) TEC+ 8

Included accessories

o MMCX-BNC, AMP2x4-DB9 cables

Dedicated accessories

e PTCC-01-BAS TEC controller + USB: TypeA-MicroB cable +
AC adaptor

e PTCC-01-ADV TEC controller + USB: TypeA-MicroB cable +
AC adaptor

e PTCC-01-OEM TEC controller + USB: TypeA-MicroB,

e KK2-POWER cables

e MHS-2 heatsink
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2 INFRARED DETECTORS AND DETECTION MODULES -
CONFIGURABLE LINE

VIGO offers various types of infrared detectors based on Mercury Cadmium Telluride, Indium Arsenide, and Indium Arsenide
Antimonide featuring different parameters.

Main features

e Optimized at any wavelength from 2 - 14 pm spectral range
e With or without immersion technology

Uncooled or thermoelectrically cooled

Different sizes of active/optical area

Different packages

Different infrared windows

Different acceptance angle

e Wide range of dedicated preamplifiers and accessories

How to choose an infrared detector?

For making a detector selection, the following points should be taken into consideration:
e wavelength or wavelength range,

e detectivity,

e speed of response.
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VIGO detectors are optimized for various wavelengths. Depending on the required parameters a proper detector type should be

selected.

Detector series

HgCdTe (MCT)
photoconductive detectors

HgCdTe (MCT)
photovoltaic detectors

HgCdTe (MCT)
photovoltaic multiple junction detectors

HgCdTe (MCT)
photoelectromagnetic detectors

InAs and InAsSb
photovoltaic detectors

Spectral response range, pm

1011121

31

4 15 16

2 3 456 7 89

MWIR: PC/PCI

LWIR: PC/PCI, PCQ

MWIR: PV/PVI

LWIR: PV/PVI

LWIR: PYM/PVMI, PYMQ

LWIR: PEM/PEMI

MWIR: PVA/PVIA

Features

Broad 1 - 16 pm spectral range

Active area from 25x25 pm? to 4x4 mm?
High detectivity

Low speed

Long lifetime and MTBF

Stability and reliability

1/f noise

Uncooled and TE cooled

Immersion microlens technology available

Near BLIP detection in 3 - 6 pm range

< 10x gap to BLIP for A > 7 pm

No bias required

No 1/f noise

Bandwidth:

tens of MHz (without reverse bias)

> 1GHz (with reverse bias)

LWIR devices limited to small areas
Uncooled and TE cooled

Immersion microlens technology available

Wide 2 - 12 ym spectral range

Large active areas up to 4x4 mm?

No bias required

No 1/f noise

Short time constant < 1.5 ns

Operation from DC to high frequency
Sensitive to IR radiation polarisation
Uncooled and TE cooled

Immersion microlens technology available

Wide 2 - 12 uym spectral range

Room temperature operation

No bias required

No 1/f noise

Large active area up to 2x2 mm?

Short time constant <1.2 ns

Sensitive to IR radiation polarisation
Immersion microlens technology available

Spectral range 2 - 5.5 um

Temperature stable up to 300°C
Mechanically durable

Complying with the RoHS Directive

No bias required

No 1/f noise

Sensitive to IR radiation polarisation
Uncooled and TE cooled

Immersion microlens technology available
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Detector code

Different information such as detector type, optical immersion, number of stages thermoelectric cooler, the wavelength a detector
is optimized for, size of active/optical area, package type, window type, and acceptance angle combine to create VIGO System's
detector code.

Detector Immersion Cooling Optimal Active/optical Package Window Acceptance angle
type wavelength area

Please see particular detector series datasheets to get available options for each detector type.

How to choose a preamplifier?

The infrared detection module integrates infrared photodetector and preamplifier in a common package.
The integration makes detectors less vulnerable to:

e over-bias,

e electrostatic discharges,

e electromagnetic interferences,
e other environmental exposures.

Additional advantages of integration are improved high-frequency performance, output signal standardization, miniaturization, and
cost reduction.

The broad line of transimpedance preamplifiers is specially designed for integration with VIGO IR detectors.

Main feature
Detector type
Low cut-on
frequency
fio HZ
Mounting hole

High cut-off
frequency
fhi, HZ
Transimpedance
Radiator / fan
TEC controller

TE cooled PC/ PCI

% AP TE cooled PV/PVI DC, 10, 100, 100k, 1M, 10M, up to 200k on on Ma
< TE cooled PVA/PVIA 1k, 10k 100M, 250M (fixed) board board
= TE cooled PVM/PVMI
2 TE cooled PC/ PC 150K/1.5M/20M 2.5k - 150k PTCC-
© DC/10 1.5M/15M/200
= PP TE cooled PV/PVI (digitall M 0.5k - 30k on 01 M4
£ TE cooled PVA/PVIA ad'ugstab?/e) (digitall (digitally board obliga
& TE cooled PVM/PYMI ) Bl adjustable) tory
o adjustable)
o

TE cooled PC/ PC PTCC-
% MIP TE cooled PV/PVI DC, 10, 100, 100k, 1M, 10M, up to 200k on 01 Ma
2 TE cooled PVA/PVIA 1k, 10k 100M, 250M (fixed) board neces
2 TE cooled PVM/PVMI sary

PTCC-
- up to 8.5k on 01
§ FIP TE cooled PV/PVI 1k, 10k 1G (fixed) board neces M4
sary

TE cooled PC/ PC external PTCC-
= SIp- TE cooled PV/PVI DC, 10, 100, 100k, 1M, 10M, up to 100k heatsink 01 none
£ T08 TE cooled PVA/PVIA 1k, 10k 100M, 250M (tunable) necessa neces
2 TE cooled PVM/PVMI ry sary

uncooled PC/ PCI - -
= SIP- uncooled PV/PVI DG, 10, 100, 100k, 1M, 10M, up to 100k necessa neces none
E TO39 uncooled PVA/PVIA 1k, 10k 100M, 250M (tunable) " s
a uncooled PYM/PVMI Y v
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To obtain the most optimal parameters of the integrated module each preamplifier is individually matched to the selected detector.
The parameters of the integrated set will be known after the final evaluation (matching, adjustment, and final tests).

If you need any assistance in selecting VIGO product appropriate for your application, please contact VIGO Technical Support

Team: techsupport@vigo.com.pl
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2.1 PC series

2.1.1 1.0-12.0 pm HgCdTe ambient temperature photoconductive detectors

PC series features uncooled IR photoconductive detectors based on sophisticated HgCdTe heterostructures for the best performance
and stability. The devices are optimized for the maximum performance at Aopt. The devices should operate in optimum bias voltage and
current readout mode. Performance at low frequencies is reduced due to 1/f noise. The 1/f noise corner frequency increases with the
cut-off wavelength.

Spectral response (Ta = 20°C)
1E+10

e
1E+09 —T \ pPc6
/

\

PC-10.6

== N

D*, cm Lry‘zl/z/w
+
o
[o5]

NN

1E+07

NN
\
\
\
4\/
)z

BNC TO39

1E+06

Jany
N

3 4 5 6 7 8 9 10 11 12
Wavelength, um

Exemplary spectral detectivity, the spectral response of delivered devices may differ.

Specification (Ta=20°C)

Parameter
PC-5 PC-6 PC-9 PC-10.6

Active element material epitaxial HgCdTe heterostructure

Optimal wavelength Ao, M 5.0 6.0 9.0 10.6
Detectivity D*(Apeak, 20kHz), cm-Hz'2/W >1.5x10° >7.0x10® >1.0x108 >1.9x107
Detectivity D*(Aopt, 20kHz), cm-Hz"2/W >1.0x10° >3.0x108 >2.0x107 >9.0x10°
Current responsivity-active area length product Ri(Aopt)-L, A‘mm/W 20.07 20.02 >0.003 >0.001

Time constant T, ns <5000 <500 <10 <3

1/f noise corner frequency f., Hz <10k <20k

Bias voltage-active area length ratio Vu/L, V/mm <45 <4.0 <3.6 <3.0
Resistance R, Q <1200 <600 <300 <120
Active area A, mmxmm 0.05%0.05, 0.1x0.1, 0.25x0.25, 0.5x0.5, 1x1, 2x2, 3x3, 4x4

Package TO39 BNC TO39 BNC TO39 BNC TO39 BNC
Acceptance angle ® ~90° :12421::) ~90° ::gi:i) ~90° :12421::‘ ~90° :: 3‘21::)
Window none

9 Aperture C = @4 mm.
) Aperture C = @6 mm.
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Mechanical layout, mm

BNC package TO39 package
] ] D~ 90°
® Ot
— *
©9.2 0.2
#13 0.1
8.4
n C
z X S @5.5
e = t vas
© \ ~
i | o
H
|
o =
S <+
] J
™~ o
N 3
N
H )]
= —
F
] S
q
5 1
[T} M
0 | ; a
—— °©
Active area, mmxmm 0.05x0.05 - 2x2 3x3 - 4x4 R
¢, mm o4 26 #0.45
Acceptance angle ® ~102° ~124° ® - acceptance angle
C - aperture
Bottom view
Top view Bottom view
inner pin ¥5o
0‘(?

outer shield

Function Pin number

Detector 1,2
Chassis ground 3

Dedicated preamplifier

small SIP-TO39
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2.2 PC-2TE series

2.2.1 1.0-14.0 ym HgCdTe two-stage thermoelectrically cooled photoconductive detectors

PC-2TE series features two-stage thermoelectrically cooled IR photoconductive detectors based on sophisticated HgCdTe
heterostructures for the best performance and stability. The devices are optimized for the maximum performance at Aopt. The devices
should operate in optimum bias voltage and current readout mode. Performance at low frequencies is reduced due to 1/f noise. The
1/f noise corner frequency increases with the cut-off wavelength. 3° wedged sapphire (wAl20s) or zinc selenide anti-reflection coated
(wZnSeAR) window prevents unwanted interference effects.

Spectral response (Ta = 20°C)

1E+11
PC-2TE-5
| —
1B+410 = C-2TE-6
//
L~
216000 PC-2TE-
S r —~
3, /// PC-2TE-10.6
T L1 T
£1E+08 PC-2TE-12
5] T | N
- L— — C-2TE+13
* L1 L —
o L L
1E+07 = -
2TE-TO66 2TE-TO8
1E+06
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Wavelength, um
Exemplary spectral detectivity, the spectral response of delivered devices may differ.
Specification (Ta = 20°C)
Parameter
PC-2TE-5 PC-2TE-6 PC-2TE-9 PC-2TE-10.6 PC-2TE-12 PC-2TE-13
Active element material epitaxial HgCdTe heterostructure
Optimal wavelength Ao, pm 5.0 6.0 9.0 10.6 12.0 13.0
Detectivity D*(Apeak, 20kHz), cm-Hz'2/W >2.0x10'" 26.0x10° >9.0x108 24.0x108 >1.0x108 24.0x107
Detectivity D*(Aopr, 20kHz), cm-HZz"2/W >1.0x10'" >3.0x10° >4.5x108 >1.4x108 24.5x107 >2.3x107
Current responsivity-active area length product Ri(Aop)-L, 505 5018 50,025 50,01 50.005 50,002
A-mm/W
Time constant T, ns <20000 <4000 <40 <10 <3 <2
1/f noise corner frequency f., Hz <10k <20k
Bias voltage-active area length ratio 20 32 20 <225 a5 <8
Vu/L, V/mm
Resistance R, Q <1200 <800 <400 <300 <200 <150
Active element temperature Tee, K ~230
Active area A, mmxmm 0.05%0.05, 0.1x0.1, 0.25%0.25, 0.5%0.5, 1x1, 2x2
Package TO8, TO66
Acceptance angle ® ~70°
Window WAI;03 wZnSeAR
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Two-stage thermoelectric cooler Thermistor characteristics Spectral transmission of wAl>0s and
parameters wZnSeAR windows (typical example)
K 0 S /]VW\
o < \\ < 80 N
o o
Vinx, V 13 c 100 =
8 & 60
Imaxs A 1.2 ‘@ a
. N E 40 / \WAI,Oq
Quos W 036 S N 2 /
E 20
8 1 A \
= 180 200 220 240 260 280 300 0 LI
Temperature, K 1 Wavelength, um 15
Mechanical layout, mm
TO8 package TO66 package
I ]
EDNTIJ"
#15.2 +0.2
@6
m
= N [ o
3
L] "
| ™ i
o mM -
H n 9| wi
b ” w 7
T3
5
S| @
H <@ ul
< o 2
o :
@0.45 ;
4-40UNC X3 0.76
@ - acceptance angle
@ - acceptance angle
Bottom view Top view
31.5 0.2
24.4 0.2 ,
)

10.16

@

17.5 0.2

AN
N

Detector 1,3
Thermistor 7,9

TE cooler supply 2(+), 8(-)
Chassis ground 1

Not used 4,5,6,10,12
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TO66 package

TO8 package

Detector 7.8
Thermistor 56
TE cooler supply 1(+), 9(-)
Not used 2,34

Dedicated preamplifiers

small SIP-TO8

sall-in-one” AIP programmable PIP standard MIP
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2.3 PC-3TE series

2.3.1 1.0-15.0 ym HgCdTe three-stage thermoelectrically cooled photoconductive detectors

PC-3TE series features three-stage thermoelectrically cooled IR photoconductive detectors based on sophisticated HgCdTe
heterostructures for the best performance and stability. The devices are optimized for the maximum performance at Aopt. The devices
should operate in optimum bias voltage and current readout mode. Performance at low frequencies is reduced due to 1/f noise. The
1/f noise corner frequency increases with the cut-off wavelength. 3° wedged zinc selenide anti-reflection coated (wZnSeAR) window
prevents unwanted interference effects.

Spectral response (Ta = 20°C)

1E+10
__,_P\C-3TE-9
| _—
éE+O9 = )\
& e |\ PC-3TE~10.6 p
- L—
N |
T // |
I e | C-3TE-12 |
PE+08 = T PC-3TE-
3TE-TO66 3TE-TO8
1E+07
1 2 3 45 6 7 8 9 101112 13 1415
Wavelength, um
Exemplary spectral detectivity, the spectral response of delivered devices may differ.
Specification (Ta = 20°C)
Parameter
Active element material epitaxial HgCdTe heterostructure
Optimal wavelength Ao, M 9.0 10.6 12.0 13.0
Detectivity D*(Apeak, 20kHz), cm-Hz'2/W >1.5x10° >4.5x108 >1.8x108 >1.2x10%
Detectivity D*(Acpt, 20kHz), cm-Hz'/2/W >1.0x10° >2.5x108 >9.0x107 >6.0x107
Current responsivity-active area length product Ri(Aopr)-L, A-mm/W >0.075 >0.02 >0.01 >0.007
Time constant T, ns <60 <20 <5 <4
1/f noise corner frequency f., Hz <10k <20k
Bias voltage-active area length ratio Vu/L, V/mm <2.0 <15
Resistance R, Q <400 <300
Active element temperature Taer, K ~210
Active area A, mmxmm 0.05x0.05, 0.1x0.1, 0.25x0.25, 0.5%0.5, 1x1, 2x2
Package TO8, TO66
Acceptance angle ® ~70°
Window wZnSeAR
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Three-stage thermoelectric cooler | Thermistor characteristics Spectral transmission of wZnSeAR
parameters window (typical example)
c /\/\/\/\
ety . = 80
Taet, K 210 8‘ \ ° l N
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S 10 ™ g 40
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5 1
= 180 200 220 240 260 280 300 0 ' tooTo T
Temperature, K 1 Wavelength, um 15
Mechanical layout, mm
TO8 package TO66 package
| |
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Bottom view Top view
31.5 0.2
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10.16

©

17.5 0.2

Detector 1,3
Thermistor 7,9

TE cooler supply 2(+), 8(-)
Chassis ground 11

Not used 4,5,6,10,12
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TO66 package

TO8 package

Detector 7,8
Thermistor 56
TE cooler supply 1(+), 9(-)
Not used 2,3,4
Dedicated preamplifiers
yall-in-one” AIP programmable PIP standard MIP small SIP-TO8
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2.4 PC-4ATE series

2.4.1 1.0-16.0 um HgCdTe four-stage thermoelectrically cooled photoconductive detectors

PC-4TE series features four-stage thermoelectrically cooled IR photoconductive detectors based on sophisticated HgCdTe
heterostructures for the best performance and stability. The devices are optimized for the maximum performance at Aopt. The devices
should operate in optimum bias voltage and current readout mode. Performance at low frequencies is reduced due to 1/f noise. The
1/f noise corner frequency increases with the cut-off wavelength. 3° wedged zinc selenide anti-reflection coated (wZnSeAR) window
prevents unwanted interference effects.

Spectral response (Ta = 20°C)

1E+10
|| PCATE
=
| —T
= 1E+09
~
g e PC-4TE-10.
¥ /jjj PC-4TE-12 \
£ ——
S /f/ = PC-4TE+13 \
B1E+08 ]
/ = L — C-4TE-
/ . S
/ 4TE-TO66 4TE-TO8
1E+07

1 2 3 45 6 7 8 9 10 11 12 13 14 15 16
Wavelength, um

Exemplary spectral detectivity, the spectral response of delivered devices may differ.

Specification (Ta = 20°C)

Parameter
PC-4TE-9 PC-4TE-10.6 PC-4TE-12 PC-4TE-13 PC-4TE-14

Active element material epitaxial HgCdTe heterostructure

Optimal wavelength Aoy, pm 9.0 10.6 12.0 13.0 14.0
Detectivity D*(Apeak, 20kHz), cm-Hz'2/W >1.9x10° >5.0x10® >4.0x108 >2.0x108 >1.0x108
Detectivity D*(Aopr, 20kHz), cm-Hz'2/W >1.5x10° >3.5x10° >2.0x108 >1.0x108 >6.0x107
Current responsivity-active area length product Ri(Aopr)-L, A‘mm/W 20.1 20.03 20.015 >0.01 >0.007
Time constant T, ns <80 <30 <7 <6 <5
1/f noise corner frequency f, Hz <10k <20k

Bias voltage-active area length ratio Vu/L, V/mm <3.8 <3.0 <2.25
Resistance R, Q <500 <400 <300
Active element temperature Taer, K ~195

Active area A, mmxmm 0.05%0.05, 0.1x0.1, 0.25%0.25, 0.5%0.5, 1x1, 2x2

Package TO8, TO66

Acceptance angle ® =70

Window wZnSeAR
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Four-stage thermoelectric cooler Thermistor characteristics Spectral transmission of wZnSeAR window
parameters (typical example)
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Mechanical layout, mm
4TE-TO8 package 4TE-TO66 package
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Detector 7,8
Thermistor 5,6
TE cooler supply 1(+), 9(-)
Not used 2,3,4

Dedicated preamplifiers

sall-in-one” AIP \ programmable PIP standard MIP small SIP-TO8

www.vigophotonics.com Page | 59z 156


http://www.vigophotonics.com/

NIGO

PHOTONICS

2.5 PCl series

2.5.1 1.0-12.0 ym HgCdTe ambient temperature, optically immersed photoconductive
detectors

PCl series features uncooled IR photoconductive detectors based on sophisticated HgCdTe heterostructures for the best performance
and stability, optically immersed in order to improve parameters of the devices. The detectors are optimized for the maximum
performance at Aopt. Cut-on wavelength is limited by GaAs transmittance (~0.9 pm). The devices should operate in optimum bias voltage
and current readout mode. Performance at low frequencies is reduced due to 1/f noise. The 1/f noise corner frequency increases with
the cut-off wavelength.

Spectral response (Ta = 20°C)

PCI-10.6

e e /fy
/ ]

1E+07 BNC TO39
1 2 3 9 10 11 12

1E+10 =
//_\
e PCIt6
/ L — | ~

1E+09 ~ W
%X —T ] | 2
T L — -
€
(&)

D*

5 6 7 8
Wavelength, um

Exemplary spectral detectivity, the spectral response of delivered devices may differ.

Specification (Ta = 20°C)

Detector type
Parameter
PCI-5 PCI-6 PCI-9 PCI-10.6

Active element material epitaxial HgCdTe heterostructure

Optimal wavelength Aoy, pm 5.0 6.0 9.0 10.6
Detectivity D*(Apeak, 20kHz), cm-Hz'2/W 26.0x10° >2.5x10° >5.0x108 >1.0x108
Detectivity D*(Aopr, 20kHz), cm-HZz"2/W 24.0x10° >1.0x10° >1.0x108 >8.0x107
Current responsivity-optical area length product RAep):Lo, A-mm/W >0.5 >0.2 >0.02 >0.008
Time constant T, ns <5000 <500 <10 <3
1/f noise corner frequency f., Hz <10k <20k
Bias voltage-optical area length ratio Vu/Lo, V/mm <0.45 <0.4 <0.36 <0.3
Resistance R, Q <1200 <600 <300 <120
Optical area Ao, mmxmm 0.5%0.5, 1x1, 2x2

Package TO39, BNC

Acceptance angle ® ~36°

Window none
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Mechanical layout, mm

BNC package
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Parameter Value

Immersion microlens shape hyperhemisphere

Optical area Ao, mmxmm 0.5x0.5 1x1 2x2

R, mm 0.5 0.8 1.25

A, mm 4.610.3 5.5+0.3 6.85+0.30

® - acceptance angle, R - hyperhemisphere microlens radius, A - distance from the top of BNC package
to the focal plane

Top view Bottom view
inner pin

outer shield

Dedicated preamplifier

small SIP-TO39

TO39 package

_O~367
~ $9.2 02
) p8.4 )

\ @55 [

! /! o

r | r o
~ H
K R o
n < —
© o | <
- J E—

13.5 0.4

?0.45

Immersion microlens shape hyperhemisphere

Optical area Ao, mmxmm 0.5x0.5 1x1 2x2

R, mm 0.5 0.8 1.25

A, mm 1.5£0.2 2.4+0.2 3.750.20

® - acceptance angle, R - hyperhemisphere microlens radius, A - distance from the bottom of
hyperhemisphere microlens to the focal plane

Bottom view

Detector 1,2

Chassis ground 3
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2.6 PCI-2TE series

2.6.1 1.0-15.0 ym HgCdTe two-stage thermoelectrically cooled, optically immersed
photoconductive detectors

PCI-2TE series features two-stage thermoelectrically cooled IR photoconductive detectors based on sophisticated HgCdTe
heterostructures for the best performance and stability, optically immersed in order to improve parameters of the devices. The detectors
are optimized for the maximum performance at Aopt. Cut-on wavelength is limited by GaAs transmittance (~0.9 pym). The devices should
operate in optimum bias voltage and current readout mode. Performance at low frequencies is reduced due to 1/f noise. The 1/f noise
corner frequency increases with the cut-off wavelength. 3° wedged sapphire (wAIl20s) or zinc selenide anti-reflection coated (wWZnSeAR)
window prevents unwanted interference effects.

Spectral response (Ta = 20°C)
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1E+08
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1E+07 2TE-TO66 2TE-TOS
12 3 4 5 6 7 8 9 10 11 12 13 14 15

Wavelength, um

Exemplary spectral detectivity, the spectral response of delivered devices may differ.

Specification (Ta = 20°C)

PCI-2TE-5 PCI-2TE- PCI-2TE - PCI-2TE-13

Active element material epitaxial HgCdTe heterostructure

Optimum wavelength Aop:, UM 5.0 6.0 9.0 10.6 12.0 13.0
Detectivity D*(Apeak, 20kH2), cm-Hz'"2/W >4.0x107° >2.0x107 >8.0x10° >2.8x10° >1.0x10° >4.0x108
Detectivity D*(Aopr, 20kH2), cm-Hz"2/W >2.0x10'° >1.0x10"° >4.0%10° >1.0x10° >4.5%10° >2.3%10°
;;'):;T;e:ﬂf:qmty@pﬁca' SRR R v 3.0 215 20225 0.1 20.05 0.03
Time constant T, ns <20000 <4000 <40 <10 <3 <2
1/f noise corner frequency f., Hz <10k <20k
Siffo‘f‘\)/'/trigr:"’ptica' arealength ratio <02 <0.32 <02 <0225 <0.15 <0.18
Resistance R, Q <1200 <800 <400 <300 <200 <150
Active element temperature Teer, K ~230

Optical area Ao, mmxmm 0.5%0.5, 1x1, 2x2

Package TO8, TO66

Acceptance angle ® ~36°

Window WAI203 wZnSeAR
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Two-stage thermoelectric cooler

Thermistor characteristics

Spectral transmission of wAl:03 and

parameters wZnSeAR windows (typical example)
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Parameter Value

Immersion microlens shape hyperhemisphere

Optical area Ao, mmxmm 5%0.5 1x1 2x2

R, mm 0.5 0.8 1.25
A, mm 1+0.3 .2+0.3 35+0.30

@ - acceptance angle, R - hyperhemisphere microlens radius, A -distance from the bottom of
2TE-TO8 header to the focal plane

Bottom view

10.16

1 Wavelength, um 15

2TE-TO66 package

:]h-}é‘_‘
©15.2 +0.2
@6

—

12.1 403

A
6.65 03

12.7 403

9 6

Immersion microlens shape hyperhemisphere

Optical area Ao, mmxmm 0.5x0.5 1x1 2x2

R, mm 0.5 0.8 1.25
A, mm 5.15+0.30 3.2+0.3 1.85+0.30

® - acceptance angle, R - hyperhemisphere microlens radius, A - distance from the bottom of 2TE-
TO66 header to the focal plane

Top view
31.5 =02
24.4 0.2

, )

17.5 02
=
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Detector
Thermistor

TE cooler supply
Chassis ground

Not used

Dedicated preamplifiers

sall-in-one” AIP

1,3 Detector 7,8
7,9 Thermistor 5,6
2(+), 8(-) TE cooler supply 1(+), 9(-)
11 Not used 2,34
4,5,6,10,12
Bottom view

programmable PIP standard MIP small SIP-TO8

www.vigophotonics.com

Page | 64z 156


http://www.vigophotonics.com/

NIGO

PRODUCTS

PHOTONICS

2.7 PCI-3TE series

271 1.0 - 15.0 pym HgCdTe three-stage thermoelectrically cooled, optically immersed
photoconductive detectors

PCI-3TE series features three-stage thermoelectrically cooled IR photoconductive detectors based on sophisticated HgCdTe
heterostructures for the best performance and stability, optically immersed in order to improve parameters of the devices. The
detectors are optimized for the maximum performance at Aopt. Cut-on wavelength is limited by GaAs transmittance (~0.9 pm). The
devices should operate in optimum bias voltage and current readout mode. Performance at low frequencies is reduced due to 1/f
noise. The 1/f noise corner frequency increases with the cut-off wavelength. 3° wedged zinc selenide anti-reflection coated (WZnSeAR)
window prevents unwanted interference effects.

Spectral response (Ta = 20°C)

1E+10 B= PCI3TED
/
e \PCI-3TE-
|
| —
2 e
> |
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1%09 /] | \\PCI 3TEH12 ‘
5 1 T PCI-3TE-13 )
* / 1 /
[a) L~
/| & 4
3TE-TO66 3TE-TO8

1E+08

12 3 45 6 7 8 9 101112131415
Wavelength, um

Exemplary spectral detectivity, the spectral response of delivered devices may differ.
Specification (Ta = 20°C)

Detector type

PCI-3TE-9 PCI-3TE-10.6 PCI-3TE-12 PCI-3TE-13

Active element material epitaxial HgCdTe heterostructure

Optimal wavelength Ao, pm 9.0 10.6 12.0 13.0
Detectivity D*(Apeak, 20kHz), cm-Hz""2/W >1.0x10'° >4.5x10° >1.6x10° >9.0x108
Detectivity D*(Aopt, 20kHz), cm-Hz'2/W 26.2x10° >2.5x10° >9.0x108 >4.5x108
Current responsivity-optical area length product Ri(Aop):Lo, A‘mm/W 0.7 20.17 20.07 >0.03
Time constant T, ns <60 <20 <5 <4
1/f noise corner frequency f, Hz <10k <20k

Bias voltage-optical area length ratio Vu/Lo, V/mm <0.2 <0.15

Resistance R, Q <400 <300

Active element temperature Taer, K ~210

Optical area Ao, mmxmm 0.5x0.5, 1x1, 2x2

Package TO8, TO66

Acceptance angle ® ~36°

Window wZnSeAR
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Three-stage thermoelectric
cooler parameters

Thermistor characteristics

Spectral transmission of wZnSeAR window
(typical example)

c /‘\/\/\/\
-~
Taer, K ~210 g \ < 80 [ <
Vinas, V 36 ¢ 100 S 60
7} A
Imax, A 0.45 @ @ l
C o A 0
Qmas W 0.27 ] &
% °
2 N ~ 20 *J
o 1
= 180 200 220 240 260 280 300 0 ' toor e
Temperature, K 1 Wavelength, um 15
Mechanical layout, mm
3TE-TO8 package 3TE-TO66 package
—
o ¥
S 8l
&l g 35
¥ o 9 i
<| ™~
[t
o
ol 2 i}
ik 'f
-
| o :
O S o

$0.45 ..
4-40UNC/

Immersion microlens shape hyperhemisphere

Optical area Ao, mmxmm 0.5x0.5 1x1 2x2

R, mm 0.5 0.8 1.25
A, mm 5.7+0.35 4.8+0.35 3.45+0.35

® - acceptance angle, R - hyperhemisphere microlens radius, A - distance from the bottom of 3TE-
TO8 header to the focal plane

Bottom view

10.16

I 0.76

Parameter Value

Immersion microlens shape hyperhemisphere

Optical area Ao, mmxmm 0.5x0.5 1x1 2x2

R, mm 0.5 0.8 1.25
A, mm 6.75+0.35 5.85+0.35 4.50+0.35

®- acceptance angle, R - hyperhemisphere microlens radius, A - distance from the bottom
of 3TE-TO66 header to the focal plane

Top view
31.5 +0.2
24.4 0.2 )
; )

17.5 02
=
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Bottom view Top view
Detector 1,3 Detector 7,8
Thermistor 7,9 Thermistor 5,6
TE cooler supply 2(+), 8(-) TE cooler supply 1(+), 9(-)
Chassis ground 11 Not used 2,3,4
Not used 4,5,6,10,12
Bottom view

Dedicated preamplifiers

yall-in-one” AIP ‘ programmable PIP standard MIP small SIP-TO8
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2.8 PCI-4TE series

2.8.1 1.0-16.0 um HgCdTe four-stage thermoelectrically cooled, optically immersed
photoconductive detectors

PCI-4TE series features four-stage thermoelectrically cooled IR photoconductive detectors based on sophisticated HgCdTe
heterostructures for the best performance and stability, optically immersed in order to improve parameters of the devices. The
detectors are optimized for the maximum performance at Aopt. Cut-on wavelength is limited by GaAs transmittance (~0.9 ym). The
devices should operate in optimum bias voltage and current readout mode. Performance at low frequencies is reduced due to 1/f
noise. The 1/f noise corner frequency increases with the cut-off wavelength. 3° wedged zinc selenide anti-reflection coated
(wZnSeAR) window prevents unwanted interference effects.

Spectral response (Ta = 20°C)

1E+11
__PCI+4TE-9
1E+10 =
— S EEllozt?E 12 \
| _—+—1 Cl- -
— —] ~
2 - T CI-4TE-13
S 1E+09 — =7
T = A\ CI-4TEL14
- / | —\PCl- E
g L J
% ~1E+08 o
[a)] '
1E+07 4TE-TO66 4TE-TO8
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Wavelength, um
Exemplary spectral detectivity, the spectral response of delivered devices may differ.
Specification (Ta = 20°C)
Parameter
PCI-4TE-9 PCI-4TE-10.6 PCI-4TE-12 PCI-4TE-13 PCI-4TE-14
Active element material epitaxial HgCdTe heterostructure
Optimal wavelength Ao, pm 9.0 10.6 12.0 13.0 14.0
Detectivity D*(Apeak, 20kHz), cm-Hz'2/W >1.25x10"° 24.0x10° >3.0x10° >2.0x10° >5.0x10%
Detectivity D*(Aopr, 20kHz), cm-HZz"2/W >1.0x10'"° >3.0x10° >2.0x10° >1.0x10° >3.0x10%
Current responsivity-optical area length produc RAept):Lo, A-mm/W >0.9 >0.2 >0.09 >0.05 >0.03
Time constant T, ns <80 <30 <7 <6 <5
1/f noise corner frequency f., Hz <10k <20k
Bias voltage-optical area length ratio Vu/Lo, V/mm <0.3 <0.24 <0.18
Resistance R, Q <500 <400 <300
Active element temperature Tee, K ~195
Optical area Ao, mmxmm 0.5x0.5, 1x1, 2x2
Package TO8, TO66
Acceptance angle ® ~36°
Window wZnSeAR
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Four-stage thermoelectric cooler
parameters

Parameter Value

Taer, K ~195
Vinax, V 83
Imax, A 0.4
Qmax, W 0.28

Mechanical layout, mm

Thermistor characteristics

Spectral transmission of wZnSeAR window
(typical example)

1000 100
< %0 [\/\/\/\
g AN < / <
E 100 6 €0 I
2 wv
k] 7
£ 10 AN E 40
5 ~ g /
€ ~ 20 * /
o 1
= 180 200 220 240 260 280 300 0 R
Temperature, K 1 Wavelength, um 15

4TE-TO8 package

~36

o

@0.45
4-40UNC/

.;%15,2 +0.2
7
R\ | /
o
Q
.
) :
5%
[va)]
<| %
-
=1
i s
=l O
L= N

Parameter Value

Immersion microlens shape

Optical area Ao, mmxmm 0.5x0.5
R, mm 0.5
A, mm 7.3+0.4

hyperhemisphere
1x1 2x2
0.8 1.25
6.4+0.4 5.0+0.4

® - acceptance angle, R - hyperhemisphere microlens radius, A - distance from the bottom of 4TE-TO8

header to the focal plane

ATE-TO66 package

(I:rﬂ?ﬁ_\_

©15.2 £0.2
]

15.2 0.3

1.5
A
9.85 +0.35

12,7 03

Parameter Value

Immersion microlens shape hyperhemisphere

Optical area Ao, mmxmm 0.5%0.5 1x1 2x2
R, mm 0.5 0.8 1.25
A, mm 8.35+0.40 7.45+0.40 6.1+0.4

@ - acceptance angle, R - hyperhemisphere microlens radius, A - distance from the
bottom of 4TE-TO66 header to the focal plane
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Bottom view Top view

31.5 =0.2
24.4 202 ,

~

5l
A

10.16
17.5 0.2

T

Detector 1,3 Detector 7,8
Thermistor 7,9 Thermistor 56
TE cooler supply 2(+), 8(-) TE cooler supply 1(+), 9(-)
Chassis ground 11 Not used 2,3,4
Not used 4,5,6,10,12

Bottom view

Dedicated preamplifiers

sall-in-one” AIP programmable PIP standard MIP small SIP-TO8
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2.9 PV series

2.9.1 2.5-6.5pym HgCdTe ambient temperature photovoltaic detectors

PV series features uncooled IR photovoltaic detectors based on sophisticated HgCdTe heterostructures for the best performance and
stability. The devices are optimized for the maximum performance at Aopt. Cut-on wavelength can be optimized upon request. Reverse
bias may significantly increase response speed and dynamic range. It also results in improved performance at high frequencies, but 1/f
noise that appears in biased devices may reduce performance at low frequencies.

Spectral response (Ta = 20°C, Vo = 0 mV)

1E+10 V-3
V-3.4

2
R
SUEN

D*, cm-HZV2/W

BNC TO39

TV

1E+08

2 2,5

w

3,5 4 4,5 5 5,5 6 6,5
Wavelength, pm

Exemplary spectral detectivity, the spectral response of delivered devices may differ.

Specification (Ta = 20°C, Vb, = 0 mV)

Detector type

epitaxial HgCdTe heterostructure

Parameter

Active element material

Optimum wavelength Aop:, UM 3.0 34 4.0 5.0 6.0
Detectivity D*(Apea), cm-Hz'2/W >8.0x10° >7.0x10° >5.0x10° >2.0x10° >1.0x10°
Detectivity D*(Aop), cm-HZz'2/W 26.5x10° >5.0x10° >3.0x10° >1.0x10° >5.0x10°
Current responsivity Ri(Aopt), A/W >0.5 >0.8 >1.0 =1.0 >1.0

Time constant T, ns <350 <260 <150 <120 <80
Resistance R, Q >10000 >5000 >1000 >100 >20

Active area A, mmxmm 0.1x0.1

Package TO39 BNC TO39 BNC TO39 BNC TO39 TO39 BNC
Acceptance angle ® ~90° ~102° ~90° ~102° ~90° ~102° ~90° ~102° ~102°
Window none
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Mechanical layout, mm

BNC package TO39 package
| ®~90°
) —
— T 7
09,2 0.2
@13 0.1
28.4
in C
— )]
e N ©5.5
> = t vy
o ! ~
— I o
T
o
o Qo
=3 <+
e 3
! ™~
~ ~—
N
[=]
<
|
| S
9
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o ! P -
—— °

Active area, mmxmm 0.1x0.1 @ 0.45

C, mm 24 ® - acceptance angle
Acceptance angle @ ~102°
C - aperture
Top view Bottom view Bottom view
inner pin 950
(’?&

photocurrent

outer shield

Detector 1,2
Reverse bias (optional) 1(=), 2(+)
Chassis ground B

Dedicated preamplifier

small SIP-TO39
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2.10 PV-2TE series

2.10.1 2.0 - 12.0 ym HgCdTe two-stage thermoelectrically cooled photovoltaic detectors

PV-2TE series features two-stage thermoelectrically cooled IR photovoltaic detectors based on sophisticated HgCdTe heterostructures
for the best performance and stability. The devices are optimized for the maximum performance at Aopt. Cut-on wavelength can be
optimized upon request. Reverse bias may significantly increase response speed and dynamic range. It also results in improved
performance at high frequencies, but 1/f noise that appears in biased devices may reduce performance at low frequencies. 3° wedged
sapphire (wAlz03) or zinc selenide anti-reflection coated (wZnSeAR) window prevents unwanted interference effects.

Spectral response (Ta = 20°C, Vb = 0 mV)

1E+12
PV-2TE-3
1E+11 PV=2TE=34
PV-2TE-4

NE /’“ PV-2TE-5
S1E+10

3 I/ /\l/ PV-2TE+6

S [0

o

4E+09

& I \ PVI2TE-8

/_,——————’ PVI2TE-10.6
1E+08 — | <
\ \ 2TE-TO66 2TE-TO8

1E+07

2 3 4 5 6 7 8 9 10 11 12
Wavelength, um

Exemplary spectral detectivity, the spectral response of delivered devices may differ.

Specification (Ta = 20°C, V, = 0V)

Detector type
Parameter
PV-2TE-3 PV-2TE-3.4 PV-2TE-4 PV-2TE-5 PV-2TE-6 PV-2TE-8 PV-2TE-10.6
Active element material epitaxial HgCdTe heterostructure
Optimum wavelength Aopr, UM 3.0 34 4.0 5.0 6.0 8.0 10.6
Detectivity D*(Apea), cm-Hz'2/W >1.0x10" 26.0x10'"° 24.0x10'"° >1.5x10"° >5.0x10° 24.0x108 >2.0x108
Detectivity D*(Aepr), cm-Hz'2/W >7.0x10"° >4.0x10'° >3.0x101° >9.0x10° >2.0x10° >2.0x108 >1.0x108
Current responsivity Ri(Aopt), A/W 20.5 20.8 21.0 21.3 21.5 20.8 0.4
Time constant T, ns <280 <200 <100 <80 <50 <45 <10
Resistance-active area product R‘A, Q-cm? >150 >3 22 >0.1 >0.02 >0.0002 >0.0001
Active element temperature Tee, K ~230
Active area A, mmxmm 0.1x0.1 DR 0.05x0.05
0.1x0.1
Package TO8, TO66
Acceptance angle ® =70
Window WALO3 wZnSeAR
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Two-stage thermoelectric cooler
parameters

Taer, K ~230
Vimax, V 13
Imax, A 1.2
Qmax, W 0.36

Mechanical layout, mm

2TE-TO8 package

Thermistor characteristics

1000

cC

4

0 \

e 100

s

]

w
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€

s 1

[= 180 200 220 240 260 280 300

Temperature, K

Spectral transmission of wAl.Oz and
wZnSeAR windows (typical example)

100 wZnSeAR
80
% l I
§°%0 | \
%]
K] wALQ
£ 40 / \ 3
C
s 20 )
= d \
0 T T — T
1 Wavelength, um 15

2TE-TO66 package

©0.45 :
4-40UNC/

® - acceptance angle

Bottom view

10.16

Detector

Reverse bias (optional)
Thermistor

TE cooler supply
Chassis ground

Not used

4,

O~70°
@15.2 0.2
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Top view
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1,3
1(=), 3(+)
7.9
2(+), 8(-)
1

5,6,10,12

Bottom view

photocurter
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Bottom view Top view

Detector 7,8
Reverse bias (optional) 7(+), 8(-)
Thermistor 5,6

TE cooler supply 1(+), 9(-)

Not used 2,34

Dedicated preamplifiers
U
standard MIP small SIP-TO8 fast FIP

programmable PIP

sall-in-one” AIP
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2.11 PV-3TE series

2.11.1 2.0 - 12.0 ym HgCdTe three-stage thermoelectrically cooled
photovoltaic detectors

PV-3TE series features three-stage thermoelectrically cooled IR photovoltaic detectors based on sophisticated HgCdTe
heterostructures for the best performance and stability. The devices are optimized for the maximum performance at Aopt. Cut-on
wavelength can be optimized upon request. Reverse bias may significantly increase response speed and dynamic range. It also results
in improved performance at high frequencies, but 1/f noise that appears in biased devices may reduce performance at low frequencies.
3° wedged sapphire (WAI20s) or zinc selenide anti-reflection coated (wZnSeAR) window prevents unwanted interference effects.

Spectral response (Ta = 20°C, Vb = 0 mV)

1E+12
V-3TE-3
PV-3TE-3.4
1E+11 | PV-3TE-4
/’ V-3TE-5 -
1E+10 ,r = 7RG P\
/=

cmHzY2/W

1E+09 ,F

1E+08

\
- PV3TES
F’_ ____’sr—
J \

2 3 4 5

PV-3TE-10.6

D*

3TE-TO66

3TE-TO8

1E+07

10 11 12

6 Wa\ZeIengsch, ur%

Exemplary spectral detectivity, the spectral response of delivered devices may differ.
Specification (Ta = 20°C, V, = 0V)

Detector type

PV-3TE-3 PV-3TE-3.4 PV-3TE-4 PV-3TE-5 PV-3TE-6 PV-3TE-8 PV-3TE-10.6

epitaxial HgCdTe heterostructure

Parameter

Active element material

Optimum wavelength Aoy, im 3.0 3.4 4.0 5.0 6.0 8.0 10.6
Detectivity D*(Apeak), cm-Hz'2/W >3.0x10" 29.0x10" 26.0x101"° >4.0x10"° >7.0x10° >5.0x108 >3.0x10°
Detectivity D*(Aop), cm-Hz'?/W >1.0x10" >7.0x10'"° 24.0x10'° >1.0x10"° 24.0x10° >3.0x108 >1.5x108
Current responsivity Ri(Aopt), A/W >0.5 >0.8 >1.0 213 21.5 >1.0 >0.7
Time constant T, ns <280 <200 <100 <80 <50 <45 <10
Resistance-active area product R-A, Q-cm? =240 215 =6 0.3 20.025 >0.0004 >0.0002
Active element temperature Taer, K ~210
Active area A, mmxmm 0.1x0.1 0.05%0.05, 0.1x0.1 0.05%0.05
Package TO8, TO66
Acceptance angle ® ~70°
Window WALO3 wZnSeAR

Three-stage thermoelectric cooler | Thermistor characteristics Spectral transmission of wAl203 and

parameters wZnSeAR windows (typical example)

Parameter Value
g N e
Taer, K ~210 Q 100 80 .
Vimax, V 3.6 g °\° I \
max d 2 \ = 60
£ 1 S | \
Imax, A 0.45 = 2 40 WALO;
Qo W 0.27 2 ™~ 5 20 / \
maxs .
E § 0w \
=
= 180 200 220 240 260 280 300 0 toromrrrrrr

Temperature, K

Wavelength, um 15
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Mechanical layout, mm

3TE-TO8 package 3TE-TO66 package

\ ~70°
715.2 0.2
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4-40UNC @ - acceptance angle
® - acceptance angle
Bottom view Top view
315 s0.2
24.4 202 )
| \. )
9
o o
= I ) -
= 1A Ta
photocufrent. I
Detector 1,3
Reverse bias (optional) 1), 3(+)
Thermistor 7,9
TE cooler supply 2(+), 8(-)
Chassis ground 11
Not used 4,5,6,10,12
Detector 7,8
Reverse bias (optional) 7(+), 8(-)
Thermistor 56
TE cooler supply 1(+), 9(-)
Not used 2,3,4
Dedicated preamplifiers
sall-in-one” AIP programmable PIP ‘ standard MIP ‘ small SIP-TO8 fast FIP
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2.12 PV-4TE series

2.12.1 2.0 - 12.0 ym HgCdTe four-stage thermoelectrically cooled photovoltaic detectors

PV-4TE series features four-stage thermoelectrically cooled IR photovoltaic detectors based on sophisticated HgCdTe
heterostructures for the best performance and stability. The devices are optimized for the maximum performance at Aopt. Cut-on
wavelength can be optimized upon request. Reverse bias may significantly increase response speed and dynamic range. It also results
inimproved performance at high frequencies, but 1/f noise that appears in biased devices may reduce performance at low frequencies.
3° wedged sapphire (WAI203) or zinc selenide anti-reflection coated (wZnSeAR) window prevents unwanted interference effects.

Spectral response (Ta = 20°C, Vo = 0 mV)

1E+12
P VT34
1E+11 Fh V-4TE-4
, ﬂj PV-4TE'S
= N \ ;
SIE+10 F — PV-4TE-6 .
~ / — | T_\
T f
8e+09 PV-ATES py.4TE. !
* —— 3 |
S /T RN Y
1E+08 / |
4TE-TO66 4TE-TO8
1E+07
2 3 4 5 ‘?Nave7lengt§1, Hn? 10 11 12
Exemplary spectral detectivity, the spectral response of delivered devices may differ.
Specification (Ta = 20°C, V, = 0V)
Detector type
Parameter
PV-4TE-3  |PV-4TE-3.4 | PV-4TE-4 PV-4TE-5 PV-4TE-6 PV-4TE-8 |PV-4TE-10.6
Active element material epitaxial HgCdTe heterostructure
Optimum wavelength Acpr, UM 3.0 3.4 4.0 5.0 6.0 8.0 10.6
Detectivity D*(Apear), cm-Hz'2/W >3.0x10" >2.0x10" >1.0x10" >4.0x10'° >9.0x10° >5.0x108 >4.0x108
Detectivity D*(Aopt), cm-Hz"2/W >1.5x10"" >1.0x10" >6.0x10'° >1.5x10"° >5.0x10° >4.0x108 >2.0x108
Current responsivity Ri(Ap), A/W 20.5 20.8 21.0 21.3 21.5 21.5 >0.5
Time constant T, ns <280 <200 <100 <80 <50 <45 <25
Resistance-active area product R‘A, Q-cm? >300 >20 >8 0.4 >0.03 >0.0006 >0.0005
Active element temperature Tae, K ~195
Active area A, mmxmm 0.1x0.1 0.05%0.05, 0.1x0.1
Package TO8, TO66
Acceptance angle @ ~70°
Window WAI;O; wZnSeAR
Four-stage thermoelectric cooler Thermistor characteristics Spectral transmission of wAl>Os and
parameters wZnSeAR windows (typical example)
c 1000
g \ T wZnSeAR
Tz € E § 100 80 <
Vinox, V 83 9 X / \
. SN £° ] \
Iy A 0.4 s 10 2 40 WALO
2 2 / WAL O
Qumax, W 0.28 1S \ 250 \
g 1 g ad
= L)
180 200 220 240 260 280 300 ' T
Temperature, K 1 Wavelength, um 15
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Mechanical layout, mm

4TE-TO8 package
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® - acceptance angle

Bottom view

10.16

=
photocurent,

Detector 1,3
Reverse bias (optional) 1(=), 3(+)
Thermistor 7,9

TE cooler supply 2(+), 8(-)
Chassis ground 1

Not used 4,5,6,10,12

Dedicated preamplifiers

programmable PIP \

#all-in-one” AIP \

standard MIP

4TE-TO66 package

Q70"
e
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—
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9.85 +0.35

12.7 +03

@ - acceptance angle

Top view

31.5 0.2
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N

17.5 %02

Bottom view

Function Pin number

Detector 7.8
Reverse bias (optional) 7(+), 8(-)
Thermistor 56
TE cooler supply 1(+), 9(=)
Not used 2,34

fast FIP

»

| small SIP-TO8
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2.13 PVl series

2.13.1 2.5-6.5 pym HgCdTe ambient temperature, optically immersed photovoltaic detectors

PVI series features uncooled IR photovoltaic detectors detectors based on sophisticated HgCdTe heterostructures for the best
performance and stability, optically immersed in order to improve parameters of the devices. The detectors are optimized for the
maximum performance at Aopt. Cut-on wavelength can be optimized upon request. Reverse bias may significantly increase speed of
response and dynamic range. It results also in improved performance at high frequencies, but 1/f noise that appears in biased devices
may reduce performance at low frequencies.

Spectral response (Ta = 20°C, Vo = 0 mV)

1E+11

PVI3 PVI- o,

/7% — PVIS

'ﬁ /:'
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=
X ///
T
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o
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BNC TO39

1E+08

2 25 3 35 4 45 5 55 6 65
Wavelength, um

Exemplary spectral detectivity, the spectral response of delivered devices may differ.

Specification (Ta = 20°C, Vo = 0 mV)

Detector type

PVI-3 PVI-4 PVI-5 PVI-6

Active element material epitaxial HgCdTe heterostructure

Optimum wavelength Aoy, pm 3.0 34 4.0 5.0 6.0
Detectivity D*(Apeak), cm-Hz'2/W >5.0x10" >5.0x10"° >3.0x10"° >1.5x10"° >8.0x10°
Detectivity D*(Aopr), cm-HZz"2/W >5.0x10'° >4.5x10"° >2.0x10"° 29.0x10° >4.0x10°
Current responsivity Ri (Aopt), A/W >0.5 >0.8 >1.0

Time constant T, ns <350 <260 <150 <120 <80
Resistance-optical area product R-Ao, Q-cm? =100 >50 =6 =1 >0.2
Optical area Ao, mmxmm 0.5x0.5, 1x1

Package TO39, BNC

Acceptance angle ® ~36°

Window none
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Mechanical layout, mm

BNC package TO39 package
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Immersion microlens shape hyperhemisphere Immersion microlens shape hyperhemisphere
Optical area Ao, mmxmm 0.5x0.5 1x1 Optical area Ao, mmxmm 0.5%0.5 1x1
R, mm 0.5 0.8 R, mm 0.5 0.8
A, mm 4.6+0.3 5.5+0.3 A, mm 1.5£0.2 2.4£0.2
® - acceptance angle, R - hyperhemisphere microlens radius, A - distance from the top of @ - acceptance angle, R - hyperhemisphere microlens radius,, A - distance from the bottom of
BNC package to the focal plane hyperhemisphere microlens to the focal plane
Top view Bottom view Bottom view
inner pin 50
+—
7
o o
frt
s
3
Q
2 _
2
a &
i
outer shield S

Function Pin number

Detector 1,2
Reverse bias (optional) 1(=), 2(+)
Chassis ground B

Dedicated preamplifier

small SIP-TO39
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2.14 PVI-2TE series

2.14.1 2 - 12 pm HgCdTe two-stage thermoelectrically cooled, optically immersed photovoltaic
detectors

PVI-2TE series features two-stage thermoelectrically cooled IR photovoltaic detectors based on sophisticated HgCdTe
heterostructures for the best performance and stability, optically immersed in order to improve parameters of the devices. The
detectors are optimized for the maximum performance at Aopt. Cut-on wavelength can be optimized upon request. Reverse bias may
significantly increase speed of response and dynamic range. It results also in improved performance at high frequencies, but 1/f noise
that appears in biased devices may reduce performance at low frequencies. 3° wedged sapphire (WAI20s) or zinc selenide anti-
reflection coated (wZnSeAR) window prevents unwanted interference effects.

Spectral response (Ta = 20°C, Vo = 0 mV)

1E+13
PVI-2ITE-3

1E+12 PVILZTE3 4
F PVI-2TE-4

3 [ PVI-2TE-5

L A A pvIaTES

HN F

T

8E+10 \

< | PVI-2TE-8

% T PVI-2TE-10.6

a —

1E+09 L = = \ X ;

1E+08 2TE-TO66 2TE-TO8

2 3 4 5 6 7 8 9 10 11 12
Wavelength, um

Exemplary spectral detectivity, the spectral response of delivered devices may differ.

Specification (Ta = 20°C, Vb =0 V)

Parameter
Active element material epitaxial HgCdTe heterostructure
Optimum wavelength Aoy, pm 3.0 34 4.0 5.0 6.0 8.0 10.6
Detectivity D*(Apeak), cm-Hz'2/W >8.0x10" 26.0x10"" 24.0x10" >2.0x10"" >7.0x10"° 24.0x10° >2.0x10°
Detectivity D*(Aop), cm-HZ"2/W >5.5x10" >3.0x10" >3.0x10" >9.0x10"° >4.0x10"° 22.0x10° >1.0x10°
Current responsivity Ri(Aopt), A/W >0.5 >0.8 >1.3 213 =1.5 >0.8 >0.4
Time constant T, ns <280 <200 <100 <80 <50 <45 <10
Resistance-optical area product R-Ao, Q-cm? 215000 >300 >200 210 22 >0.02 >0.01
Active element temperature Taer, K ~230
Optical area Ao, mmxmm 0.5x0.5, 1x1 0.5x0.5
Package TO8, TO66
Acceptance angle ® ~36°
Window WAI;03 wZnSeAR
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Two-stage thermoelectric cooler

Thermistor characteristics

Spectral transmission of wAl.0s and wZnSeAR

parameters windows (typical example)
g TS N
Taey K ~230 e 80
g 100 AN 8 / \ h
Vinax, V. 1.3 o S 60
()
¢ o )
s A 12 5~ 10 N é 0 / \WAI 0,
(%]
Qma, W 036 E RN g 20 / \
g g £ 20 W \
- 180 200 220 240 260 280 300 0 . —
Temperature, K 1 Wavelength, pm 15
Mechanical layout, mm
2TE-TO8 package 2TE-TO66 package
Z6 -
: —
T e e o 3
e ) g 3
B i < g 7
- <
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Sl ™ 3
g o
T e~
=l 0 —
OF 1

©0.45 )
4-40UNC/

Parameter Value

Immersion microlens shape hyperhemisphere
Optical area Ao, mmxmm 0.5x0.5 1x1
R, mm 0.5 0.8
A, mm 4.1+0.3 3.2+0.3

® - acceptance angle, R - hyperhemisphere microlens radius, A - distance from the bottom of
2TE-TO8 header to the focal plane

Parameter Value

Immersion microlens shape hyperhemisphere
Optical area Ao, mmxmm 0.5x0.5 1x1
R, mm 0.5 0.8
A, mm 5.15+0.30 3.240.3

® - acceptance angle, R - hyperhemisphere microlens radius, A - distance from the bottom of 2TE-
TO66 header to the focal plane
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Bottom view

10.16

=
photocufrent

Detector 1,3
Reverse bias (optional) 1(-), 3(+)
Thermistor 7,9

TE cooler supply 2(+), 8(-)
Chassis ground 1

Not used 4,5,6,10,12

Dedicated preamplifiers

yall-in-one” AIP

programmable PIP

standard MIP

Top view
31.5 +0.2
24.4 0.2 ,
oy

AN
T

)
N

17.5 0.2

Al

Detector 7,8
Reverse bias (optional) 7(+), 8(-)
Thermistor 5,6
TE cooler supply 1(+), 9(-)
Not used

small SIP-TO8 fast FIP
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2.15 PVI-3TE series

2.15.1 2 - 12 pm HgCdTe three-stage thermoelectrically cooled, optically immersed
photovoltaic detectors

PVI-3TE series features three-stage thermoelectrically cooled IR photovoltaic detectors based on sophisticated HgCdTe
heterostructures for the best performance and stability, optically immersed in order to improve parameters of the devices. The
detectors are optimized for the maximum performance at Aopt. Cut-on wavelength can be optimized upon request. Reverse bias may
significantly increase speed of response and dynamic range. It results also in improved performance at high frequencies, but 1/f noise
that appears in biased devices may reduce performance at low frequencies. 3° wedged sapphire (wAl203) or zinc selenide anti-reflection
coated (wZnSeAR) window prevents unwanted interference effects.

Spectral response (Ta = 20°C, Vo = 0 mV)

1E+13
pVI-3TE-3

1E+12 VI-3TE-3.4
s f Fbpw-s TE-4 ‘
o [ b\/|-3TE- ~ S
= 1E+11 -,/ t = Vi-31 I\E/E3TTE-6 > '>\
T = \
€ Y\ |
,~1E+10 \ PVI-3TE'S ’
2 = PVI-3TE-10.6 / ;

N ——
1E+09 f — ;\ - gt
3TE-TO66 3TE-TO8

1E+08

2 3 4 5 10 11 12

7 8 9
Wavelength, pm

Exemplary spectral detectivity, the spectral response of delivered devices may differ.

Detector type

Specification (Ta = 20°C, Vo = 0 mV)

Parameter
PVI-3TE-3 PVI-3TE-3.4 PVI-3TE-4 PVI-3TE-5 - PVI-3TE-10.6

Active element material epitaxial HgCdTe heterostructure

Optimum wavelength Aoy, pm 3.0 34 4.0 5.0 6.0 8.0 10.6
Detectivity D*(Apear), cm-Hz"2/W 29.0x10" >7.0x10" >5.0x10" >1.0x10" 26.0x10"° >5.0%x10° >3.0x10°
Detectivity D*(Aopr), cm-Hz"2/W >7.0x10" >5.0x10"" >3.0x10"" >8.0x101" >3.0x10"° >3.0x10° >1.5x10°
Current responsivity Ri(Ap), A/W 20.5 20.8 21.0 21.3 21.5 21.0 >0.7
Time constant T, ns <280 <200 <100 <80 <50 <45 <10
Resistance-optical area product R-Ao, Q-cm? 224000 21500 2600 230 22.5 >0.04 >0.02
Active element temperature Tee, K ~210

Optical area Ao, mmxmm 0.5%0.5, 1x1 0.5x0.5
Package TO8, TO66

Acceptance angle ® ~36°

Window WALO3 wZnSeAR
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Three-stage thermoelectric cooler Thermistor characteristics Spectral transmission of wAl.0z and
parameters wZnSeAR windows (typical example)
g /NW\
Taey, K ~210 =
d g \ < 80 N
Vinx V 36 c 100 S 6o
k7] .0
I A 0.45 a 4 / \
0:) 10 \ E 40 wAl,0,
Qs W 027 g N g /
£ = 20 A
s ¢ o \
= 180 200 220 240 260 280 300 0 | [ W
Temperature, K 1 Wavelength, um 1t
Mechanical layout, mm
3TE-TO8 package 3TE-TO66 package

(2 15.2 0.
%]

13.5 %03

A
8.25 +0.35

12.4 £0.3

12.7 +0.3

7.8 0.3 |7.2 £0.35

@0.45
4-40UNC/

i i i Immersion microlens .
Immersion microlens shape hyperhemisphere hyperhemisphere
shape
Optical area Ao, mmxmm 0.5x0.5 1x1 ’
p © Optical area Ao, mmxmm 0.5x0.5 1x1
R, mm 0.5 0.8
R, mm 0.5 0.8
A, mm 5.7+0.35 4.8+0.35
A, mm 6.75+0.35 5.85+0.35
® - acceptance angle, R - hyperhemisphere microlens radius, A - distance from the bottom of 3TE- ®- acceptance angle, R - hyperhemisphere microlens radius, A - distance from the bottom of
TO8 header to the focal plane 3TE-TO66 header to the focal plane
Bottom view Top view
31.5 %02
24.4 £0.2 )
\-n;‘\
W,
b

-
BB

o

10.16

17.5 +0.2
=

i, =/,
photocufrent
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Detector 1,3
Reverse bias (optional) 1), 3(+)
Thermistor 7,9

TE cooler supply 2(+), 8(-)
Chassis ground 11

Not used 4,5,6,10,12

Detector 7,8
Reverse bias (optional) 7(+), 8(-)
Thermistor 5,6
TE cooler supply 1(+), 9(-)
Not used 2,3,4

Dedicated preamplifiers

g

fast FIP

sall-in-one” AIP \ programmable PIP standard MIP small SIP-TO8
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2.16 PVI-4TE series

2.16.1 2 - 12 ym HgCdTe four-stage thermoelectrically cooled, optically immersed photovoltaic
detectors

PVI-4TE series features four-stage thermoelectrically cooled IR photovoltaic detectors based on sophisticated HgCdTe
heterostructures for the best performance and stability, optically immersed in order to improve parameters of the devices. The
detectors are optimized for the maximum performance at Aopt. Cut-on wavelength can be optimized upon request. Reverse bias may
significantly increase speed of response and dynamic range. It results also in improved performance at high frequencies, but 1/f noise
that appears in biased devices may reduce performance at low frequencies. 3° wedged sapphire (WAI203) or zinc selenide anti-reflection
coated (wZnSeAR) window prevents unwanted interference effects.

Spectral response (Ta = 20°C, Vo = 0 mV)

1E+13
16+12 PVEATEByilaTE3 4
PVI-ATE-4

PVI-4TE-5
Je+11 \ L\ pvi-aTEs
X
-1E+10 N
:él ;;:JVMTE-S WTE_
£1E+09 IF Y -
1E+08 4TE-TO66 4TE-TO8

2 3 9 10 11 12

5 6 7 8
Wavelength, um

Exemplary spectral detectivity, the spectral response of delivered devices may differ.

Specification (Ta = 20°C, V, = 0V)

Parameter
PVI-4TE-3 PVI-4TE-3.4 PVI-ATE-4 PVI-4TE-5 PVI-ATE-6 PVI-4TE-8 PVI-4TE-10.6
Active element material epitaxial HgCdTe heterostructure
Optimum wavelength Ay, pm 3.0 3.4 4.0 5.0 6.0 8.0 10.6
Detectivity D*(Apear), cm-Hz"2/W >1.0x10" >8.0x10" 26.0x10" >3.0x10" >8.0x101"° >5.0x10° >4.0x10°
Detectivity D*(Aopr), cm-Hz"2/W >8.0x10" >7.0x10" 24.0x10" >1.0x10" 26.0x10'° 24.0x10° >2.0x10°
Current responsivity Ri(Aop), A/W >0.5 >0.8 1.0 1.3 >1.5 >0.5
Time constant t, ns <280 <200 <100 <80 <50 <45 <25
Resistance-optical area product R-Ao, Q-cm? >30000 >2000 =800 240 >3 >0.06 >0.05
Active element temperature Teer, K =1¢5
Optical area Ao, mmxmm 0.5x0.5, 1x1
Package TO8, TO66
Acceptance angle ® ~36°
Window WALO3 wZnSeAR
Four-stage thermoelectric cooler Thermistor characteristics Spectral transmission of wAl>0s3 and
parameters wZnSeAR windows (typical example)
[ poroneer | Y
g \ 100 nSeAR
Taer K ~195 £ 100
ki ®
Vimax, V 83 e -
5~ 10 ™ 550
oy A 0.4 k7 a WAIL,04
E ™~ £
Qra, W 0.28 ] 1 2
180 200 220 240 260 280 300 = 0
Temperature, K 1 Wavelength, um 15
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Mechanical layout, mm

4TE-TO8 package
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Parameter Value

Immersion microlens shape hyperhemisphere
Optical area Ao, mmxmm 0.5x0.5 1x1
R, mm 0.5 0.8
A, mm 7.3+0.4 6.4+0.4

® - acceptance angle, R - hyperhemisphere microlens radius, A - distance from the bottom of
4TE-TO8 header to the focal plane

Bottom view

10.16

10.16

L
photocutrent.

Detector 1,3
Reverse bias (optional) 1) 3(+)
Thermistor 7,9

TE cooler supply 2(+), 8(-)
Chassis ground 11

Not used 4,5,6,10,12

4TE-TO66 package

0n36

215.2 0.2
26

15.2 %03

1.5

A
9.85 £0.35

12.7 03

WX 0.76

Immersion microlens shape hyperhemisphere
Optical area Ao, mmxmm 0.5x0.5 1x1

R, mm 0.5 0.8

A, mm 8.35+0.40 7.45+0.40

@ - acceptance angle, R - hyperhemisphere microlens radius, A - distance from the
bottom of 4TE-TO66 header to the focal plane

Top view
31.5 =0.2
24.4 0.2 ,
; )

=
i
+
> I

Bottom view

phe

Detector 7,8
Reverse bias (optional) 7(+), 8(-)
Thermistor 5,6
TE cooler supply 1(+), 9(-)
Not used 2,3,4
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programmable PIP

standard MIP

small SIP-TO8

fast FIP
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2.17 PVM series

2.17.1 2.0 - 13.0 um HgCdTe ambient temperature photovoltaic multiple junction detectors
PVM series features uncooled IR photovoltaic multiple junction detectors based on sophisticated HgCdTe heterostructures for the
best performance and stability. The detectors are optimized for the maximum performance at Aopt. They are especially useful as

large active area detectors operating within 2 to 13 pm spectral range.

Spectral response (Ta = 20°C)

1E+09
PVM-8
1E+08
b8
p PVM-10.6
/ I .
- 1E+07
*
(] /
BNC TO39
1E+06
2 3 4 5 7 8 9 10 11 12 13
Wavelength, um
Exemplary spectral detectivity, the spectral response of delivered devices may differ.
Specification (Ta = 20°C)
Parameter
PVM-8 PVM-10.6
Active element material epitaxial HgCdTe heterostructure
Optimum wavelength Aoy, pm 8.0 10.6
Detectivity D*(Apeak), cm-Hz'2/W >1.2x108 >2.0x107
Detectivity D*(Aepr), cm-Hz'2/W >6.0x107 >1.0x107
Current responsivity-active area length product Ri(Aep)-L, A-mm/W >0.008 >0.002
Time constant T, ns <4 <15
Resistance R, Q 50 to 300 20 to 150
Active area A, mmxmm 1x1, 2x2, 3x3, 4x4
Package TO39 BNC TO39 BNC
Acceptance angle ® ~90° ~102°9, ~124° ~90° ~102°9, ~124°*
Window none

i Aperture C = @4 mm.
) Aperture C = @6 mm
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Mechanical layout, mm

BNC package TO39 package
| D~90°
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® - acceptance angle
Active area, mmxmm 1x1, 2x2 3x3, 4x4
C, mm 24 26
Acceptance angle @ ~102° ~124°
C - aperture
Top view Bottom view Bottom view
Inner pin o 5{5‘0
0'63

photocurrent

outer shield

Q

Detector 1,2

Chassis ground 3

Dedicated preamplifier

small SIP-TO39
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2.18 PVM-2TE series

2.18.1 2.0 - 12.0 ym HgCdTe two-stage thermoelectrically cooled photovoltaic multiple junction
detectors

PVM-2TE series features two-stage thermoelectrically cooled IR photovoltaic multiple junction detectors based on sophisticated
HgCdTe heterostructures for the best performance and stability. The detectors are optimized for the maximum performance at Aopt.
They are especially useful as large active area detectors operating within 2 to 12 pm spectral range. 3° wedged zinc selenide anti-
reflection coated (wZnSeAR) window prevents unwanted interference effects.

Spectral response (Ta = 20°C)

1E+09
o PVM-2TES
// \
NE / P \PVM—ZTE
TE+08 \ . \
5 )
o
o \
2TE-TO66 2TE-TO8
1E+07
2 3 4 5 10 11 12 13

6Wav7elen8gth, EElm

Exemplary spectral detectivity, the spectral response of delivered devices may differ.
Specification (Ta = 20°C)

Parameter
PVM-2TE-8 PVM-2TE-10.6

Active element material epitaxial HgCdTe heterostructure

Optimal wavelength Ao, M 8.0 10.6
Detectivity D*(Apear), cm-Hz""2/W >6.0x108 >2.0x108
Detectivity D*(Aepr), cm-Hz'2/W >3.0x108 >1.0x108

Current responsivity-active area length product

RiAop)'L, A-mm/W 20.015 >0.01
Time constant T, ns <4 <4
Resistance R, Q 150 to 1200 90 to 350
Active element temperature Tee, K ~230
Active area A, mmxmm 1x1, 2x2
Package TO8, TO66
Acceptance angle ® ~70°
Window wZnSeAR
Two-stage thermoelectric cooler Thermistor characteristics Spectral transmission of wZnSeAR
parameters window (typical example)
N
Taer, K ~230 _‘E 100 Q\;
Vinax V 13 4 250
= S0 N 2
Imax, A 1.2 g E
w 0.36 E ™~ &
N : 3 1 (=] — e
= 180 200 220 240 260 280 300 1 Wavelength, um 15

Temperature, K
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Mechanical layout, mm

2TE-TO8 package 2TE-TO66 package
| ]
O~ 70"
@15.2 0.2
26
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® - acceptance angle Ix20.76
@ - acceptance angle
Bottom view Top view
31.5 %02
24.4 +0.2 )
oy

10.16

l _ rq-% 9
Nl

g, e
‘e

©

17.5 +0.2

|
photocufrent

Detector 1,3
Thermistor 7,9

TE cooler supply 2(+), 8(-)
Chassis ground (K

Not used 4,5,6,10,12

Function Pin number

Detector 7,8
Thermistor 56
TE cooler supply 1(+), 9(=)
Not used 2,34

Dedicated preamplifiers

Lall-in-one” AIP programmable PIP standard MIP small SIP-TO8
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2.19 PVMI series

2.19.1 2.0 - 12.0 ym HgCdTe ambient temperature, optically immersed photovoltaic multiple
junction detectors

PVMI series features uncooled IR photovoltaic multiple junction detectors based on sophisticated HgCdTe heterostructures for the
best performance and stability, optically immersed in order to improve parameters of the devices. The detectors are optimized for
the maximum performance at Aopt. They are especially useful as large optical area detectors operating within 2 to 12 pm spectral
range.

Spectral response (Ta = 20°C)

1E+09

L — PVMI-8

-1
/ PVMI-
—
EE-FOS \
e e
o
o
[a}
1E+07 BNC TO39
2 3 4 5 6. 7 8 9 10 11 12 13
Wavelength, pm

Exemplary spectral detectivity, the spectral response of delivered devices may differ.

Specification (Ta = 20°C)

Detector type

Parameter
PVMI-8 PVMI-10.6

Active element material epitaxial HgCdTe heterostructure
Optimum wavelength Aop:, UM 8.0 10.6
Detectivity D*(Apea), cm-Hz'2/W 26.0x10° 22.0x10°
Detectivity D*(Aop), cm-HZ""2/W >3.0x10° >1.0x10°
E?{:::E;i?;ixty-opncal area length product 50,04 20,01
Time constant T, ns <4 <15
Resistance R, Q 50 to 300 20to 150
Optical area Ao, mmxmm 1x1 1x1, 2x2
Package TO39, BNC

Acceptance angle ® ~36°

Window none
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Mechanical layout, mm

BNC package
1 P~ 36°
= — ~/ (13 x0.1
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Parameter Value

Immersion microlens shape hyperhemisphere

Optical area Ao, mmxmm 1x1 2x2
R, mm 0.8 1.25
A, mm 5.5£0.3 6.85+0.30

® - acceptance angle, R - hyperhemisphere microlens radius, A - distance from the top of BNC
package to the focal plane

Top view Bottom view
inner pin

photocurrent

outer shield

Dedicated preamplifier

small SIP-TO39

TO39 package
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w
o™
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?0.45

Immersion microlens shape hyperhemisphere
Optical area Ao, mmxmm 1x1 2x2

R, mm 0.8 1.25
A, mm 2.4+0.2 3.75+0.20

@ - acceptance angle, R - hyperhemisphere microlens radius,, A - distance from the bottom of
hyperhemisphere microlens to the focal plane

Bottom view
- ¥5o
0-&

@ 5.08

Detector 1,2

Chassis ground 3
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2.20 PVMI-2TE series

2.20.1 2.0 - 13.0 ym HgCdTe two-stage thermoelectrically cooled, optically immersed
photovoltaic multiple junction detectors

PVMI-2TE series features two-stage thermoelectrically cooled IR photovoltaic multiple junction detectors based on sophisticate
HgCdTe heterostructures for the best performance and stability, optically immersed in order to improve parameters of the device
The detectors are optimized for the maximum performance at Aopt. They are especially useful as large optical area detectors operatir
within 2.0 to 13.0 ym spectral range. 3° wedged zinc selenide anti-reflection coated (wZnSeAR) window prevents unwanted interferent
effects.

Spectral response (Ta = 20°C)

1E+10
L PVMI-2TE8
2 /// BVMI{2TE-10.6
FL1E+09
T ///
§ A
E
1E+08 2TE-TO66 2TE-TO8

2 3 4 5 V\Pavelgngth%umg 10 11 12 13

Exemplary spectral detectivity, the spectral response of delivered devices may differ.

Specification (Ta = 20°C)

Parameter
PVMI-2TE-8 PVMI-2TE-10.6

Active element material epitaxial HgCdTe heterostructure

Optimal wavelength Ao, pm 8.0 10.6
Detectivity D*(Apeak), cm-Hz""2/W >2.5%10° >1.5x10°
Detectivity D*(Aop), cm-HZ"2/W >2.0x10° >1.0x10°
Current responsivity Ri(Aopt), A/W >0.1

Time constant T, ns <4 <3
Resistance R, Q 150 to 1000 90 to 350
Active element temperature Taer, K ~230

Optical area Ao, mmxmm 1x1

Package TO8, TO66

Acceptance angle ® ~36°

Window wZnSeAR
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Two-stage thermoelectric cooler Thermistor characteristics Spectral transmission of wZnSeAR window
parameters (typical example)

[
Taet, K ~230 2 \ B
© ~
- c
Vinax, V 13 § 100 S 50
c S £
(Y 12 5= 10 N g
R4l S
Qo W 0.36 € C
c ™~ F oo I .
= 1 1 Wavelength, um 15
180 200 220 240 260 280 300
Temperature, K
Mechanical layout, mm
2TE-TO8 package 2TE-TO66 package
%) P
— 4. 3 -
[ e S © g
ol a2 ) o =
+ — —
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i
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= ]
+H M~
e of
™~

@ O:jrou. N__C xP0.76

Parameter Value Parameter Value

Immersion microlens shape hyperhemisphere Immersion microlens shape hyperhemisphere
Optical area Ao, mmxmm 1x1 Optical area Ao, mmxmm 1x1
R, mm 0.8 R, mm 0.8
A, mm 3.2+0.3 A, mm 3.2+0.3
® - acceptance angle, R - hyperhemisphere microlens radius, A - distance from the @ - acceptance angle, R - hyperhemisphere microlens radius, A - distance from the bottom
bottom of 2TE-TO8 header to the focal plane of 2TE-TO66 header to the focal plane
Bottom view Top view
31.5 0.2
24.4 +0.2 )
.

/

/h)
/

10.16

©

17.5 0.2

A,
photocutrent

N
>
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e

Detector 1,3
Thermistor 7,9

TE cooler supply 2(+), 8(-)
Chassis ground 11

Not used 4,5,6,10,12

Detector 7.8
Thermistor 56

TE cooler supply 1(+), 9(-)
Not used 2,3,4

Dedicated preamplifiers

»all-in-one” AIP programmable PIP standard MIP small SIP-TO8
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2.21 PVMI-3TE series

2.21.1 2.0 - 13.0 ym HgCdTe three-stage thermoelectrically cooled, optically immersed
photovoltaic multiple junction detectors

PVMI-3TE series features three-stage thermoelectrically cooled IR photovoltaic multiple junction detectors based on sophisticated
HgCdTe heterostructures for the best performance and stability, optically immersed in order to improve parameters of the devices.
The detectors are optimized for the maximum performance at Aopt. They are especially useful as large optical area detectors operating
within 2.0 to 13.0 ym spectral range. 3° wedged zinc selenide anti-reflection coated (wZnSeAR) window prevents unwanted interference
effects.

Spectral response (Ta = 20°C)

1E+10
L PvmigTEs
L—
z o N oumistesos P %
E09 |
§ =
o
1E+08 3TE-TO66 3TE-TO8

2 3 4 5 10 11 12 13

7 8 9
Wavelength, um

Exemplary spectral detectivity, the spectral response of delivered devices may differ.

Specification (Ta = 20°C)

Detector type

Parameter
PVMI-3TE-8 PVMI-3TE-10.6

Active element material epitaxial HgCdTe heterostructure

Optimal wavelength Ao, M 8.0 10.6
Detectivity D*(Apeak), cm-Hz""2/W 24.0x10° >2.0x10°
Detectivity D*(Aepr), cm-Hz'2/W >3.0x10° >1.5x10°
Current responsivity Ri(Aopt), A/W >0.15 >0.10
Time constant T, ns <4 <3
Resistance R, Q 200 to 1500 100 to 400
Active element temperature Tger, K ~210

Optical area Ao, mmxmm 1x1

Package TO8, TO66

Acceptance angle ® ~36°

Window wZnSeAR
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Three-stage thermoelectric cooler Thermistor characteristics Spectral transmission of wZnSeAR window
parameters (typical example)
c /\/\/\/\
-
Taer K ~210 -
: 8 \ x 80 N
/— 3.6 g 100 S
ke 2 60
Imax, A 0.45 4] \ @
- 10 g 20
Qrag, W 0.27 2 < /
£ ™ F 20
g ! ad
= 180 200 220 240 260 280 300 0
Temperature, K 1 Wavelength, um 15
Mechanical layout, mm
3TE-TO8 package 3TE-TO66 package

26
—
fr—=
N % ™
AL ” %
1 \ S n
f b Al w
q Al < o Bl
S| - < 2
Hl = -]
<|
™~
<
=1 ] 0
« ¥ :
M~
MRS 5
~ o~ -

©0.45
4-40UNC/

Parameter Value Parameter Value

Immersion microlens shape hyperhemisphere Immersion microlens shape hyperhemisphere
Optical area Ao, mmxmm 1x1 Optical area Ao, mmxmm 1x1
R, mm 0.8 R, mm 0.8
A, mm 4.8+0.35 A, mm 5.85+0.35
® - acceptance angle, R - hyperhemisphere microlens radius, A - distance from the bottom of 3TE- ®- acceptance angle, R - hyperhemisphere microlens radius, A - distance from the bottom of
TO8 header to the focal plane 3TE-TO66 header to the focal plane
Bottom view Top view
31.5 0.2
24.4 0.2 ,
; )

10.16
17.5 02

L
photocurrent
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T

Detector 1,3
Thermistor 7,9

TE cooler supply 2(+), 8(-)
Chassis ground 11

Not used 4,5,6,10,12

Detector 7,8
Thermistor 5,6
TE cooler supply 1(+), 9(-)
Not used 2,34

Dedicated preamplifiers

»all-in-one” AIP ‘ programmable PIP standard MIP small SIP-TO8
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2.22 PVMI-4TE series

2.22.1 2.0 - 13.0 pm HgCdTe four-stage thermoelectrically cooled, optically immersed
photovoltaic multiple junction detectors

PVMI-4TE series features four-stage thermoelectrically cooled IR photovoltaic multiple junction detectors based on sophisticated
HgCdTe heterostructures for the best performance and stability, optically immersed in order to improve parameters of the devices.
The detectors are optimized for the maximum performance at Aopt. They are especially useful as large optical area detectors operating
within 2.0 to 13.0 ym spectral range. 3° wedged zinc selenide anti-reflection coated (wZnSeAR) window prevents unwanted interference
effects.

Spectral response (Ta = 20°C)

1E+10
LT~ PVMI-ATE-8
|1
1 N\
/ /// \\>VM I-4TE-
E e \
S
=1E+09
T
€ |
o /.‘
B /,/'
1E+08 4TE-TO66 4TE-TO8
2 3 4 5 6 7 V§ave?ené9'\ Jg]m 12 13 14
Exemplary spectral detectivity, the spectral response of delivered devices may differ.
Specification (Ta = 20°C)
Detector type
Parameter
Active element material epitaxial HgCdTe heterostructure
Optimal wavelength Ao, pm 8.0 10.6
Detectivity D*(Apeak), cm-Hz""2/W >8.0x10° >3.0x10°
Detectivity D*(Aopr), cm-HZ"2/W 26.0x10° >2.5%x10°
Current responsivity Ri(Aopt), A/W >0.20 >0.18
Time constant T, ns <4 <3
Resistance R, Q 500 to 2500 120 to 500
Active element temperature Taer, K =1%5
Optical area Ao, mmxmm 1x1
Package TO8, TO66
Acceptance angle ® ~36°
Window wZnSeAR
Four-stage thermoelectric cooler Thermistor characteristics Spectral transmission of wZnSeAR
parameters window (typical example)
Taes, K ~195 - \ " M~
o ° ™~
Vinax, V 8.3 ¢ 100 = /
a s 60
Imax, A 0.4 2 \ @ l
c 10 € 40
Qri W 0.28 S Z /
g \ § 20 1./
g 1 "
= 180 200 220 240 260 280 300 0 ‘ ‘ Lo
1 Wavelength, um 15

Temperature, K
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Mechanical layout, mm

4TE-TO8 package

o™
S
<+
9 S|
H| —
«Q
<
s
gl 2
.q_-H
g X
-~

@0.45
4-40UNC/

Parameter Value

Immersion microlens shape hyperhemisphere

Optical area Ao, mmxmm 1x1
R, mm 0.8
A, mm 6.4£0.4

@ - acceptance angle, R - hyperhemisphere microlens radius, A - distance from the bottom of
4TE-TO8 header to the focal plane

Bottom view

10.16

=
photocufrent

Detector 1,3
Thermistor 7,9

TE cooler supply 2(+), 8(-)
Chassis ground 1

Not used 4,5,6,10,12

4TE-TO66 package

EI)N}L

©15.2 £0.2

15.2 +0.3

A
9.85 +0.35

12.7 +03

T 0.76

Parameter Value

Immersion microlens shape hyperhemisphere
Optical area Ao, mmxmm 1x1

R, mm 0.8

A, mm 7.45+0.40

@ - acceptance angle, R - hyperhemisphere microlens radius, A - distance from the
bottom of 4TE-TO66 header to the focal plane

Top view
31.5 0.2
24.4 0.2 §
Y

N
o

%%

17.5 +0.2

N
>

Bottom view

photc
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Bottom view Top view
Detector 7,8
Thermistor 56
TE cooler supply 1(+), 9(-)
Not used 2,3,4

Dedicated preamplifiers

»all-in-one” AIP programmable PIP standard MIP small SIP-TO8
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2.23 PEM series

2.23.1 2.0 -12.0 ym HgCdTe ambient temperature photoelectromagnetic detectors

PEM series features uncooled HgCdTe photovoltaic IR detectors based on photelectromagnetic effect in the semiconductor - spatial
separation of optically generated electrons and holes in the magnetic field. The devices are designed for the maximum performance
at 10.6 pm and especially useful as a large active area detectors to detect CW and low frequency modulated radiation. These devices
are mounted in specialized packages with incorporated magnetic circuit inside. 3° wedged zinc selenide anti-reflection coated
(wZnSeAR) window prevents unwanted interference effects and protects against pollution.

Spectral response (Ta = 20°C)

1E+08

z PEM-10.6
HE+07

£

o

o

[a]

1E+06

2 3 4 9 10 11 12 PEM-TO8 PEM-SMA

> W%vele7ngth,8um

Exemplary spectral detectivity, the spectral response of delivered devices may differ.
Specification (Ta = 20°C)

Detector type

Parameter
PEM-10.6
Active element material epitaxial HgCdTe heterostructure
Optimum wavelength Aopt, pm 10.6
Detectivity D*(Apeak), cm*Hz /W >2.0x107
Detectivity D*(Aopt), cm*HzY2/W >1.0x107
Current responsivity-active area length product Ri(Aopt)‘L, A‘mm/W >0.002
Time constant T, ns <1.2
Resistance R, Q >40
Active area A, mmxmm 1%x1, 2x2
Package PEM-SMA PEM-TO8
Acceptance angle ® ~48° ~52°
Window wZnSeAR
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Mechanical layout, mm

PEM-SMA

6.9 0.2
A/
iy
1 ul
\

22.8 0.2
|
|

6.4 +0.1

10

® - acceptance angle

Top view Side view

photocurrent

Spectral transmission of wZnSeAR window (typical
example)

100

|

[e2])

o
R
/

Transmission, %
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1 Wavelength, pm 15

PEM-TO8
| ]
_O~52°
@24 0.2
@5
N A
7 J ¢ B
| T é
o), Ln)| .
sl W 9
Hl o
i w
2 Zinviigy
_/ it P
B/ s
e

4-40UNC

® - acceptance angle

Bottom view

10.16

Function Pin number

Detector 9,3
Chassis ground 11
Not used 2,4,5,6,7,8,9,10,12

Dedicated preamplifier

standard MIP
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2.24 PEMI series

2.24.1 2.0 - 12.0 ym HgCdTe ambient temperature, optically immersed photoelectromagnetic
detectors

PEMI series features uncooled HgCdTe photovoltaic optically immersed IR detectors based on photelectromagnetic effect in the
semiconductor - spatial separation of optically generated electrons and holes in the magnetic field. The devices are designed for the
maximum performance at 10.6 pm and especially useful as large optical area detectors to detect CW and low frequency modulated
radiation. These devices are mounted in specialized packages with incorporated magnetic circuit inside. 3° wedged zinc selenide
anti-reflection coating (wZnSeAR) window prevents unwanted interference effects and protects against pollution.

Spectral response (Ta = 20°C)

1E+09
gi - EMI-10.6
T1E+08 —
€ /
o
2
[a)
1E+07

PEM-TO8 PEM-SMA

2 3 4 5 9 10 11 12

\R/ 7 8
avelength, um

Exemplary spectral detectivity, the spectral response of delivered devices may differ.

Specification (Ta = 20°C)

Detector type

Parameter

PEMI-10.6
Active element material epitaxial HgCdTe heterostructure
Optimum wavelength Aoy, pm 10.6
Detectivity D*(Apeak), cm-Hz'2/W >1.6x108
Detectivity D*(Aepr), cm-Hz'2/W >1.0x108
Current responsivity-optical area length product R(Aep)L, A-mm/W >0.01
Time constant T, ns <1.2
Resistance R, Q 40 to 100
Optical area Ao, mmxmm 1x1, 2x2
Package PEM-SMA, PEM-TO8
Acceptance angle ® ~36°
Window wZnSeAR
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Mechanical layout, mm

PEM-SMA
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Immersion microlens shape hyperhemisphere
Optical area Ao, mmxmm 1x1 2x2
R, mm 0.8 1.25
A, mm 9.3+0.4 10.65+0.40

@ - acceptance angle, R - hyperhemisphere microlens radius,A - distance from the top of PEM-SMA
lid to the focal plane

Top view

Side view

21.9 0.3

\ i
L

photocurrent

1\\\\

\H\

il

Spectral transmission of wZnSeAR window (typical
example)
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Immersion microlens shape hyperhemisphere
Optical area Ao, mmxmm 1x1 2x2
R, mm 0.8 1.25
A, mm 4.750.30 3.4104

@ - acceptance angle, R - hyperhemisphere microlens radius, A - distance from the
bottom of PEM-TO8 header to the focal plane

Bottom view

10.16

Function Pin number

Detector 1,3
Chassis ground 11
Not used 2,4,5,6,7,8,9,10,12

Dedicated preamplifier

standard MIP
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2.25 PVA series

2.25.1 2.0 - 5.5 pm InAs and InAsSb ambient temperature photovoltaic detectors

PVA series features uncooled IR photovoltaic detectors based on InAs:.xSbx alloys. They do not contain mercury or cadmium and are
complying with the RoHS Directive.

Spectral response (Ta = 20°C, Vo = 0 mV)

1E+10
PVA-3-0.1x0.1-TO39-NW-90
E1E+09
E / PVA-5-0.1x0.1-TO39-NW-90
/—_\

€ K// \
o
O1E+08 /

1E+07

2,0 2,5 3,0 35 4,0 4,5 5,0 5,5
Wavelength, um

Exemplary spectral detectivity, the spectral response of delivered devices may differ.

Specification (Ta = 20°C, Vb, = 0 mV)

PVA-3-0.1%0.1-TO39-NW-90 PVA-5-0.1%0.1-TO39-NW-90

Parameter

Active element material epitaxial InAs heterostructure epitaxial InAsSb heterostructure
Cut-on wavelength Awton (10%), pm 2.15+0.20 2.3+0.2
Peak wavelength Apeak, pm 2.95+0.30 4.7+0.3
Cut-off wavelength Actorr (10%), pm 3.5+0.2 5.5+0.2
Detectivity D* (Apeak), cm-Hz'2/W >5.0x10° >5.0x108
Current responsivity R (Apea), A/W >1.1 >1.2
Time constant T, ns <20 <60
Resistance R, Q >2k 270
Active area A, mmxmm 0.1x0.1

Package TO39

Acceptance angle ® =[P

Window none
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Mechanical layout, mm

®~90° Bottom view
— T
©9.2 0.2
RAY)
?8.4 o
Py &
@5.5
o~
3 \L/
b
Tl
L o
<
~
o
H
a
—
Q
g Function Pin number
H
n
a Detector 1,2
Chassis ground B

?0.45

® - acceptance angle

Dedicated preamplifier

small SIP-TO39
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2.26 PVA-2TE series

2.26.1 2.0 - 5.5 pm InAs and InAsSb two-stage thermoelectrically cooled

photovoltaic detectors

PVA-2TE series features two-stage thermoelectrically cooled IR photovoltaic detectors based on InAs 1..Sbxalloys. They do not conta
mercury or cadmium and are complying with the RoHS Directive. 3° wedged sapphire (wAl203) window prevents unwanted interferen:

effects.

Spectral response (Ta = 20°C, Vp = 0 mV)

1E+11 }A.grE-S-O.J x0.1-TO8-wAl,0,-70
E+10 \

§ / \ PVA:2TE-5-0.1x0.11TO8-wAl,C
! =1 | N
§E+09

o

o

1E+08

20 25 30 wASlenghOum 45 50 55

Exemplary spectral detectivity, the spectral response of delivered devices may differ.

Specification (Ta = 20°C, Vo = 0 mV)

Detector type

Parameter

PVA-2TE-3-0.1x0.1-TO8-wAl,05-70 PVA-2TE-5-0.1x0.1-TO8-wAl,05-70
Active element material epitaxial InAs heterostructure epitaxial InNAsSb heterostructure
Cut-on wavelength Awton (10%), pm 2.1+0.2 2.4+0.2
Peak wavelength Agea, pm 2.9+0.3 4.7+0.3
Cut-off wavelength Acorr (10%), pm 3.4+0.2 5.5+0.2
Detectivity D* (Apeak), cm-Hz'2/W >5.0x10"° >4.0x10°
Current responsivity R (Apea), A/W 21.1 >1.2
Time constant T, ns <15 <20
Resistance R, Q >200k >1.0k
Active element temperature Tger, K ~230
Active area A, mmxmm 0.1x0.1
Package TO8
Acceptance angle ® ~70°
Window WAI,O3
Two-stage thermoelectric cooler Thermistor characteristics Spectral transmission of wAl>03 window
parameters (typical example)
c
Taer, K ~230 -~ 80
] X
Vina, V 13 c 100 °
2 S 60
[ 1.2 2 2
’ g 10 \ € 20 \WA|7O
S I
Quacs W 0.36 2 N 5
IS = 20
5 1
= 180 200 220 240 260 280 300 0 | [ WA RR
Temperature, K 1 Wavelength, um 15
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Mechanical layout, mm

| Bottom view

\?;ﬂ@i

m
[=}
—
©
| ™ O
=) i
H S I
— i
i
= photocurrent
3 3
T
+
-
7
£0.45 ; Detector 1,3

4-40UNC .a" Thermistor 7,9

® - acceptance angle

TE cooler supply 2(+), 8(-)
Chassis ground 11
Not used 4,5,6,10,12

Dedicated preamplifiers

Jall-in-one” AIP \ programmable PIP standard MIP small SIP-TO8
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2.27 PVIA series
2.27.1 2.0 - 5.5 ym InAs and InAsSb ambient temperature, optically immersed
photovoltaic detectors

PVIA series features uncooled IR photovoltaic detectors based on InAsi«Sbx alloys, optically immersed in order to improve
performance of the devices. They do not contain mercury or cadmium and are complying with the RoHS Directive.

Spectral response (Ta = 20°C, Vo = 0 mV)

1E+11 .
PVIA-3-1x1-TO39-NW-36

S1E+10

=~ PVIA-5-1x1-TO39-NW-36
> B

) I L

: a

1E+09

5 /

1E+08

20 25 30 45 50 55

3,5 4,0
Wavelength, um

Exemplary spectral detectivity, the spectral response of delivered devices may differ.

Specification (Ta = 20°C, Vb, = 0 mV)

Detector type
Parameter
PVIA-3-1x1-TO39-NW-36 PVIA-5-1x1-TO39-NW-36

Active element material epitaxial InAs heterostructure epitaxial INAsSb heterostructure
Cut-on wavelength Acton (10 %), pm 2.1540.20 2.3+0.2
Peak wavelength Apeak, pm 2.95+0.30 4.7+0.3
Cut-off wavelength Acutorr (10 %), pm 3.5£0.2 5.5+0.2
Detectivity D* (Apeak), cm-Hz'2/W >5.0x10"° >5.0x10°
Current responsivity Ri (Apeak), A/W. 211 >1.2
Time constant T, ns <20 <15
Resistance R, Q >2k 270
Optical area Ao, mmxmm 1x1

Package TO39

Acceptance angle ® ~36°

Window none
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Mechanical layout, mm

L |
©~36° )
\//:‘_mffz\‘ \/ Bottom view
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Detector 1,2

13.5 +0.4

Chassis ground 3

#0.45

Immersion microlens shape hyperhemisphere
Optical area Ao, mmxmm 1x1

R, mm 0.8

A, mm 2.410.2

® - acceptance angle, R - hyperhemisphere microlens radius, A - distance from the bottom of
hyperhemisphere microlens to the focal plane

Dedicated preamplifier

small SIP-TO39
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2.28 PVIA-2TE series

2.28.1 2.0 - 5.5 pm InAs and InAsSb two-stage thermoelectrically cooled, optically immersed
photovoltaic detectors

PVIA-2TE series features two-stage thermoelectrically cooled IR photovoltaic detectors based on InAsxSbhx alloys, optically immersed
in order to improve performance of the devices. They do not contain mercury or cadmium and are complying with the RoHS Directive.

3° wedged sapphire (wAl203) window prevents unwanted interference effects.

Spectral response (Ta = 20°C, Vo = 0 mV)

1E+12
PVIA-2TE-3-1x1-TO39-wAl,05-36
§1E+11 / \
SN PVIA-2TE-5:1x1-TO39-wAl,0,-
ARLLRCY

: — | ]
(8]
glE+10

1E+09

2,0 2,5 3,0 3,5 4,0 4,5 5,0
Wavelength, um

Exemplary spectral detectivity, the spectral response of delivered devices may differ.

Specification (Ta = 20°C, Vb, = 0 mV)

5,5
PVIA-2TE-3-1x1-TO8-wAl,05-36 PVIA-2TE-5-1x1-TO8-wAl,05-36

Parameter

Active element material epitaxial InAs heterostructure epitaxial InAsSb heterostructure
Cut-on wavelength Acton (10 %), pm 2.1+0.2 2.4+0.2
Peak wavelength Apeak, pm 2.9+0.3 4.7+0.3
Cut-off wavelength Acutorr (10 %), pm 3.4+0.2 5.5+0.2
Detectivity D* (Apeak), cm-Hz'2/W >5.0x10"" >4.0x10'°
Current responsivity Ri (Apeak), A/W. 1.1 >1.2
Time constant T, ns <15 <5
Resistance R, Q >200k >1.0k
Active element temperature Tger, K ~230
Optical area Ao, mmxmm 1x1
Package TO8
Acceptance angle ® ~36°
Window WAI;O;
Two-stage thermoelectric cooler | Thermistor characteristics Spectral transmission of wAl.03 window
parameters (typical example)
_ 1000
P T Val [
S
Taen K ~230 £ 100
4 <
Vimax, V 1.3 S o
5 <10 N 550 T
Imax, A 1.2 k7] 2 wAl,O,
£ R £
Qmaxy W 0.36 g 1 a
[l c
180 200 220 240 260 280 300 ~ 0 i A
Temperature, K 1 Wavelength, um 15
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Mechanical layout, mm

Bottom view

26 m
] =}
—
[ ———r——
-
| m o
Ci i
H = I
- —
~
photocuTTent,
[}
=]
H
=
:
) -
20.45 Detector 1,3
4-40UNC/ Reverse bias (optional) 1(-), 3(+)

Immersion microlens shape hyperhemisphere TE cooler supply 2(+), 8(-)
Optical area Ao, mmxmm 1x1 Chassis ground 11

R, mm 0.8 Not used 4,5,6,10,12
A, mm 3.240.3

® - acceptance angle, R - hyperhemisphere microlens radius, A - distance from the bottom of the
2TE-TO8 header to the focal plane

Dedicated preamplifiers

»all-in-one” AIP ‘ programmable PIP standard MIP small SIP-TO8
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2.29 PCQ

2.29.1 1.0 - 12.0 ym HgCdTe ambient temperature photoconductive quadrant detector

PCQ is uncooled IR photoconductive quadrant detector based on sophisticated HgCdTe heterostructures for the best performance
and stability. Quadrant detector consists of four separate active elements arranged in a quadrant geometry. The device is optimized
for the maximum performance at 10.6 pm. Thedetector should operate in optimum bias voltage and current readout mode.
Performance at low frequencies is reduced due to 1/f noise. The main application of PCQ detectors is laser beam profiling and
positioning.

Spectral response (Ta = 20°C)

1E+08

= L PCQ-

< e 10§

N1E+07

T

£ =

*~ /

D %
1E+06

1 2 3 4 5 9 10 11 12

6 7 8
Wavelength, um

Exemplary spectral detectivity, the spectral response of delivered devices may differ.

Specification (Ta = 20°C)

Detector type

Parameter

PCQ-10.6
Active elements material epitaxial HgCdTe heterostructure
Optimum wavelength Aoy, pm 10.6
Detectivity D*(Apeak, 20kHz), cm-Hz""2/W >1.9x107
Detectivity D*(Aopr, 20kHz), cm-Hz"2/W >9.0x108
Current responsivity Ri(Aopt), A/W >0.001
Time constant T, ns <5
1/f noise corner frequency f., Hz <20k
Bias voltage-active area length ratio Vu/L, V/mm <6.0
Resistance R, Q <240
Active area of single element A, mmxmm 1x1
Distance between elements, um 50
Package TO8
Acceptance angle ® =70
Window none
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Mechanical layout, mm

Bottom view

\ O~70° /
76 /

10.16

11 £0.3
I

6.4 £0.4
7.8 £0.3 5.7 +0.3

® - acceptance angle

Detector 1 12
Detector 2 10
Detector 3 6
Detector 4 4
Common 1,7
Chassis ground 11

Not used 2,3,58,9

www.vigophotonics.com Page | 119z 156


http://www.vigophotonics.com/

NIGO

PHOTONICS

2.30 PVMQ

2.30.1 2.0 - 12.0 ym HgCdTe ambient temperature photovoltaic multiple junction quadrant
detector

PVMQ is uncooled IR phtovoltaic multiple junction quadrant detector based on sophisticated HgCdTe heterostructures for the best
performance and stability. Quadrant detector consists of four separate active elements arranged in a quadrant geometry. The device

is optimized for the maximum performance at 10.6 pm. The main application of PYMQ detector is laser beam profiling and positioning.

Spectral response (Ta = 20°C)

1E+08
= PVMQ-10.6
N\ // \
T 1E+07
£
o
s
[a)
1E+06

2 3 4 5 6 7 8 9 10 11 12
Wavelength, um

Exemplary spectral detectivity, the spectral response of delivered devices may differ.

Specification (Ta = 20°C)

Parameter
PVMQ-10.6

Active elements material epitaxial HgCdTe heterostructure
Optimu, wavelength Agp, pm 10.6
Detectivity D*(Apear), cm-Hz""2/W >2.0x107
Detectivity D*(Aopr), cm-HZz"2/W >1.0x107
Current responsivity Ri(Aopt), A/W >0.002
Time constant T, ns <15
Resistance R, Q 30 to 150
Active area of single element A, mmxmm 1x1
Distance between elements, um 200
Package TO8
Acceptance angle ® ~70°
Window none
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Mechanical layout, mm

Bottom view

1 ] 10.16

\ ®~70° /
¢~ (15.2 x0.2
76 /

10.16

11 0.3

7.8 £0.3 5.7 £0.3

® - acceptance angle

Function Pin number

Detector 1 12
Detector 2 10
Detector 3 6
Detector 4 4
Common U7
Chassis ground 11
Not used 2,3,538,9
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2.31 AIP series

AIP is a new generation of transimpedance, AC or DC coupled preamplifiers. It is designed to operate with either biased or non-biased
VIGO detectors. AIP is an ,all-in-one” device - a preamplifier is integrated with a fan and a thermoelectric cooler controller in a compact
housing. It is a very convenient and user-friendly device, thus can be easily used in a variety of applications.

Features
e Integrated TEC controller and fan
® Frequency bandwidth up to 250 MHz

—

e Single power supply

e DC monitor

e Optimised for effective heat dissipation
e Compatible with optical accessories

e (Cost-effective OEM version available

e Universal and flexible

Specification (Ta = 20°C)

Low cut-off frequency fi,, Hz DC, 10, 100, 1k, 10k
High cut-off frequency fi, Hz 100k, 1M, 10M, 100M, 250M
Transimpedance K;, V/A up to 200k fixed
Output impedance Rout, Q 50
i MUV +2 fri< 1 MHz, Ri=1 MQ"
Output voltage swing Vou, +1 fu> 1 MHz, Ru= 50 QY
Output voltage offset Vorr, mV max +20"
Power supply voltage Ve V +5 with 2TE and 3TE cooled detectors
PPl € Vsup: +12 with 4TE cooled detectors
Power supply current lsy, mA max +50
Ambient operating temperature T, °C 10to 30
Signal output socket SMA RF output
DC output socket SMA DC monitor
DC2.1/5.5 Vsup = +12V
gl sed e DC 2.5/5.5 Vap =45V
Mounting hole M4
Fan yes

Y R - load resistance
) Measured with an equivalent resistor at the input instead of the detector, it is to avoid the environmental thermal radiation impact.

Types of VIGO detectors that can be integrated with AIP Code description
preamplifier

Type fio, HZ fri, Hz Version
. DC 100
e Photoconductive
PC-2TE, PC-3TE, PC-4TE 10 ™
s»
e Photoconductive optically immersed AP - 100 - 10M _ (with the
PCI-2TE, PCI-3TE, PCI-4TE 1K 100M package)
e Photovoltaic 10k 250M
PV-2TE, PVA-2TE, PV-3TE, PV-4TE

) OEM version available upon request.

e Photovoltaic optically immersed
PVI-2TE, PVIA-2TE, PVI-3TE, PVI-4TE

¢ Photovoltaic multiple junction Included accessories
PVM-2TE

e Photovoltaic multiple junction optically immersed
PVMI-2TE, PVMI-3TE, PVMI-4TE

e 2xSMA-BNC cables + AC adaptor

Dedicated accessories

e OTA optical threaded adapter
e DRB-2 base mounting system
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Mechanical layout, mm

0.7

See

note 1.

15

Y.
7¢\q

| TO8 detector's mounting plane }—4

Power switch —\

=

35
41

_H_ —

-

=

47

35

41

Notes:

1. TO8 detector dimensions in the "TO8 technical drawing”.

16.5

62.7

18
.

‘s

5

Signal output

157}

ORe$0

[

(e
(&

13.4

Aiid
\

12

14.5

DC monitor</ Power supply\
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2.32 PIP series

PIP is a series of programmable “smart” preamplifiers. Due to the modern internal configuration, it offers extreme flexibility combined
with superior signal parameters and high reliability. Built-in voltage monitor allows to check and optimize the working conditions
(supply voltages, detector bias voltage, first and last stage output voltage offset, etc.).

There is also possible to change the gain, coupling (AC/DC), optimize the first stage transimpedance, and manually or automatically
suppress the voltage offset.

Optimized parameters are stored into the internal EEPROM memory and automatically loaded after the power is on. Reset to default
settings is available at any time. For detection module safety detector bias adjusting is blocked by default. Users can request to enable
this option while ordering.

For proper operation, PTCC-01 TEC controller is required.

Parameters configurable by the user

e  Output voltage offset

®  Gain (in 40 dB range)

e  Bandwidth

e 150 kHz/1.5 MHz/20 MHz

e 1.5MHz/15 MHz/200 MHz

e Coupling AC/DC

e Detector's parameters (temperature, reverse bias etc.)

Specification (Ta = 20°C)

Low cut-off frequency fi, Hz DC/10 user-configurable by software

150k/1.5M/20M

1.5M/15M/200M user-configurable by software

High cut-off frequency fi, Hz
digitally adjustable

Transimpedance K;, V/A 2.5k - 150k first stage transimpedance = 1 kQ
0.5k - 30k first stage transimpedance = 5 kQ

Output impedance Rouw, Q 50

Output voltage swing Vou, V +1 R.=50 Q"

Output voltage offset Ve, mV max 20"

Ambient operating temperature T,, °C 10 to 30

Signal output socket SMA

Power supply and TEC control socket LEMO (female) ECG.0B.309.CLN

Mounting hole M4

Fan yes

Y R - load resistance
" Measured with equivalent resistor at the input instead of the detector, it is to avoid the environmental thermal radiation impact.

Types of VIGO detectors that can be integrated with PIP Code description
preamplifier lyoe | |t | o |
. LS*)
e Photoconductive uc¥)

PIP - _ (150 kHz/1.5 MHz/20 MHz)
PC-2TE, PC-3TE, PC-4TE (DC/10 H2) Hs*)

e Photoconductive optically immersed (1:5 MH2/15 MHz/200 MH2)
PCI-2TE, PCI-3TE, PCI-4TE
e Photovoltaic
PV-2TE, PVA-2TE, PV-3TE, PV-4TE
e Photovoltaic optically immersed
PVI-2TE, PVIA-2TE, PVI-3TE, PVI-4TE
e Photovoltaic multiple junction
PVM-2TE
e Photovoltaic multiple junction optically immersed
PVMI-2TE, PVMI-3TE, PVMI-4TE

“ User-configurable by software.
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Included accessories

SMA-BNC, LEMO-DB9 cables

Dedicated accessories

PTCC-01-BAS TEC controller + USB:
TypeA-MicroB cable+ AC adaptor
PTCC-01-ADV TEC controller + USB:
TypeA-MicroB cable + AC adaptor
PTCC-01-OEM TEC controller + USB:
TypeA-MicroB,

KK2-POWER cables

OTA optical threaded adapter
DRB-2 base mounting system

Mechanical layout, mm

Notes:

Power supply and TEC control socket LEMO (female)
ECG.0B.309.CLN

%0
® ® O
© 0

Fan and programmable preamp

internal logic auxiliary supply FAN* !
Thermistor output (2) TH2 2
TEC supply input (-) TEC- 3
Power supply input (-) ~Vsup 4
Ground GND 5
Power supply input (+) +Vsup 6
TEC supply input (+) TEC+ 7
Thermistor output (1) TH1 8
Bidirectional data pin DATA 9

/QA
W T
a L&
— —== f
2 43
Power supply
See and TEC controller
note 1. .
~ Signal output
LN
s H
M~
=EFE
33.6
72 2.5

TO8 detector dimensions in the "TO8 technical drawing”.
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2.33 MIP series

MIP is a series of medium-size transimpedance, DC or AC coupled preamplifiers, intended to operate with either biased or non-biased
VIGO detectors. MIP is equipped with a fan and does not require any additional external heatsink. It is one of the most user-friendly
preamplifiers which surely facilitate work.

Features

e Frequency bandwidth up to 250 MHz
e Integrated fan
e Compatible with optical accessories

Specification (Ta = 20°C)

Low cut-off frequency fi, Hz DC, 10, 100, 1k, 10k
High cut-off frequency fn, Hz 100k, 1M, 10M, 100M, 250M
Transimpedance K;, V/A up to 200k fixed
Output impedance Rou, Q 50
+10 fri< 1 MHz, R.= 1 MQY
Output voltage swing Vou, V +2 1 MHz < f< 10 MHz, R.= 1 MQ"
+1 10 MHz < fii< 250 MHz, Ri= 50 Q"
Output voltage offset Vo, mV max 20
Power supply voltage Vs, V Tgs ::f 1 m:i
Power supply current lsu, MA max +50
Ambient operating temperature T., °C 10to 30
Signal output socket SMA
Power supply and TEC control socket LEMO (female) ECG.0B.309.CLN
Mounting hole M4
Fan yes

9 Ry - load resistance
I Measured with an equivalent resistor at the input instead of the detector, it is to avoid the environmental thermal radiation impact.

Types of VIGO detectors that can be integrated Code description
with MIP preamplifier Type o, He o, Hz
e Photoconductive pc 100k
PC-2TE, PC-3TE, PC-4TE 10 ™
¢ Photoconductive optically immersed MIP ) 100 ) 10M
PCI-2TE, PCI-3TE, PCI-4TE * 100M
e Photovoltaic
PV-2TE, PVA-2TE, PV-3TE, PV-4TE 10k 250M

¢ Photovoltaic optically immersed
PVI-2TE, PVIA-2TE, PVI-3TE, PVI-4TE

e Photovoltaic multiple junction Power supply and TEC control socket LEMO (female)

PVM-2TE ECG.0B.309.CLN
e Photovoltaic multiple junction optically immersed

PVMI-2TE, PVMI-3TE, PVMI-4TE

@
Included accessories @]
SMA-BNC, LEMO-DB cabl ® @ 0
® - . - cables
® ® ®,
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Dedicated accessories

e PTCC-01-BAS TEC controller + USB: Fan (+) FAN+ 1
TypeA-MicroB cable + AC adaptor e — 2
e PTCC-01-ADV TEC controller + USB: .
TypeA-MicroB cable + AC adaptor TEC supply input () TEC- 3
¢ PTCC-01-OEM TEC controller + USB: Power supply input (-) “Vaup 4
TypeA-MicroB, Ground GND 5
e KK2-POWER cables _
e OTA optical threaded adapter RO SRRy IRENE() e @
e  DRB-2 base mounting system TEC supply input (+) TEC+ 7
Thermistor output (1) TH1 8
Data pin DATA 9
Mechanical layout, mm
See Signal output ‘9,,, 35
note 1. 47\9
Power supply 25 32
~ / and TEC controller X
LN .
= - 0 - —y —)
8 7@ B 1
n | [ |
gg z
— -2 : b e - -<H[l <
® I | |
| &
==0 © H e &
19.2 | 11 40 8.5
72 2.5
Xy
&> 23.5
.\S\Z\
&)
L
(ol [
o
|
2
Notes:
1. TO8 detector dimensions in the "TO8 technical drawing”.
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2.34 FIP series

FIP is a series of high speed, transimpedance, AC coupled preamplifiers, intended to operate with biased TE cooled VIGO detectors.
Fast preamplifier enables precise |-V conversion, detector biasing up to 800 mV and simultaneously maintains compact size and keeps
current noise low. FIP is equipped with a fan and does not require additional heat dissipation. It is suitable for applications requiring
wide frequency bandwidth. Additional DC output is available as an option.

Features

° Wide frequency bandwidth up to 1 GHz
o Integrated fan
° DC monitor as an option

Specification (Ta = 20°C) Types of VIGO detectors that can be integrated with

; Conditions, FIP preamplifier
Parameter Typical value
remarks

e Photovoltaic

Low cut-off frequency fi, Hz 1k, 10k
aueney PV-2TE, PV-3TE, PV-4TE
g QUi g ESy i, 2 i€ e  Photovoltaic optically immersed
Transimpedance K;, V/A up to 8.5k fixed PVI-2TE, PVI-3TE, PVI-4TE
Output impedance Rou, Q 50 L.
Code description
Output voltage swing Vou, V +1 R.=50 Q"
| Type | | fio, HZ | | fii, Hz | | Version
Power supply voltage Vsup, V +12/-5 D
Power supply current lsup, mA Aoy 1K (with DC
-50 FIP - - 1G - monitor)
Ambient operating temperature T, °C 10 to 30 10k ND
Signal output socket SMA RF output (without DC
e - monitor)
DC output socket SMA m<?n|tor
(option)
Power supply and TEC control socket LEMO (female) ECG.0B.309.CLN
Mounting hole M4
Fan yes
R0 - load resistance
Power supply and TEC control socket LEMO (female) Included accessories
ECG.0B.309.CLN .
e SMA-BNC", LEMO-DB9 cables
© " Additional SMA-BNC cable for FIP-xx-xx-D version.
@
® &® & Dedicated accessories
® ® ©) e PTCC-01-BAS TEC controller + USB: TypeA-MicroB

cable + AC adaptor

® PTCCOTADY TEC controler + USB: TypeA-Microf
ymbol Pin number
cable + AC adaptor

Fan () FAN ! e PTCC-01-OEM TEC controller + USB: TypeA-MicroE
Thermistor output (2) TH2 2 KK2-POWER cables

TEC supply input (-) TEC- 3 e DRB-2 base mounting system

Power supply input (-) ~Vsup 4

Ground GND 5

Power supply input (+) +Vsup 6

TEC supply input (+) TEC+ 7

Thermistor output (1) TH1 8

Data pin Data pin 9
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Mechanical layout, mm

Notes:

3

Power supply
and TEC controller

NIGO

PHOTONICS

@

14

|~
|

13.1) 176

See note 1. 69 9.5, 45
Signal
output
o~
DC Monitor 1
See note 2. <
] |
[=e]
= T F 1. 2\
- . NS
o I
= I | \ ]
69 !
81

TO8 detector dimensions in the "TO8 technical drawing”.

Only for FIP-xx-xx-D version.
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2.35 SIP series

SIP is a series of ultra-small transimpedance, AC or DC coupled preamplifiers. It is designed to operate with either biased or non-biased
detectors. It is compatible with uncooled detectors in TO39 package (SIP-TO39) or thermoelectrically cooled detectors in TO8 package
(SIP-TO8). SIP is dedicated for OEM applications and requires an external heatsink (MHS-2). There is a possibility to adjust the gain

(devices with a frequency bandwidth up to 100 MHz).

Features

Very small size
° Frequency bandwidth up to 250 MHz
° Adjustable gain as an option

Specification (Ta = 20°C)

DC, 10, 100, 1k, 10k

Low cut-off frequency fi, Hz

High cut-off frequency fn, Hz

Transimpedance K;, V/A up to 100k
Transimpedance range Kimax/Kimin upto5
Output impedance Rou, Q 50

+10
Output voltage swing Vou, V. +2

+1
Output voltage offset Vorr, mV max +20*"
Power supply voltage Vsup, V 11195
Power supply current lsy, mA max +50
Ambient operating temperature T., °C 10 to 30
Signal output socket MMCX

Power supply and TEC control socket AMP2x4 (male)
Mounting hole none

Fan no

9 R.- load resistance

100k, 1M, 10M, 100M, 250M

SIP-TO8 SIP-TO39

tunable

dependent on fi

fri< 1 MHz, Ri= 1 MQ"
1 MHz < fy< 10 MHz, Ri= 1 MQ"
10 MHz < fiy< 250 MHz, Ri= 50 Q"

fri< 1 MHz
fni> 1 MHz

no detector biasing

AMPMODU 2x4

external heatsink necessary

I Measured with an equivalent resistor at the input instead of the detector, it is to avoid the environmental thermal radiation impact.

Types of VIGO detectors that can be integrated with SIP-
TO8 preamplifier

¢  Photoconductive
PC-2TE, PC-3TE, PC-4TE

e  Photoconductive optically immersed
PCI-2TE, PCI-3TE, PCI-4TE

. Photovoltaic
PV-2TE, PVA-2TE, PV-3TE, PV-4TE

e  Photovoltaic optically immersed
PVI-2TE, PVIA-2TE, PVI-3TE, PVI-4TE

e  Photovoltaic multiple junction
PVM-2TE

e Photovoltaic multiple junction optically immersed
PVMI-2TE, PVMI-3TE, PVMI-4TE

Types of VIGO detectors that can be integrated
with SIP-TO39 preamplifier

¢ Photoconductive
PC

¢ Photoconductive optically immersed
PCl

¢ Photovoltaic

PV, PVA

¢ Photovoltaic optically immersed
PVI, PVIA

e Photovoltaic multiple junction
PVM

e Photovoltaic multiple junction
optically immersed
PVMI
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Code description

Type fio, HZ fri, Hz Detector Gain adjustment
package
DC 100k
10 ™ &
TO8 (with gain
SIP - | 100 - | 10m - B adjustment)
TO39 NG
1k 100M (without gain
adjustment)
10k 250M
 Only for SIP preamplifier with fy < 100 MHz.
Power supply and TEC control socket AMPMODU 2x4 (male) Included accessories
¢ MMCX-BNC, AMP2x4-DB9 cables
2 4 3 g
BE B B B . .
Dedicated accessories for SIP-TO8
E B8 B B
1 3 5 7 e PTCC-01-BAS TEC controller + USB:

TypeA-MicroB cable + AC adaptor
e PTCC-01-ADV TEC controller + USB: TypeA-MicroB cabl

number

e PTCC-01-OEM TEC controller + USB: TypeA-MicroB,

Power supply input (-) -Vsy 1
’ o KK2-POWER cables
Thermistor output/Not connected TH2/N.C. 29 e MHS-2 heatsink
Data pin/Ground DATA/GND 3"
Dedicated accessories for SIP-TO39
TEC supply input (-)/Not connected TEC-/N.C. 49
Ground GND 5 e PPS-03 preamplifier power supply
+ AC adaptor
Thermistor output/Not connected TH1/N.C. 6"
Power supply input (+) +Vsup 7
TEC supply input (+)/Not connected TEC+/N.C. 89
“'N.C. - only for SIP-TO39 version.
“ GND - only for SIP-TO39 version.
Mechanical layout, mm
SIP-TO8
16.35 27
t— Gain adjustment 41 9.5
4.15
See note 2.
B | @ ) —
A -

Lo
&R it —F
s, /‘B S :

<
=
() - (3 )
L : Power supply TO8 detector's mounting plane
Signal output  and TEC controller See g g plane
note 1.
15.4

Notes:
1. TO8 detector dimensions in the "TO8 technical drawing”.
2. Only for SIP-xx-xx-TO8-G version.
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SIP-TO39
16.35 27
4.15 — Gain adjustment 33 2.5
See note 2.
[ ® ) —
Fan
" nlnw
S N
<+ \ h g
- o
(%) © )
H TO39 detector's mounting plane ‘
Signal output Power supply
See
note 1.
7
Notes:
1. TO8 detector dimensions in the “TO39 technical drawing”.
2. Only for SIP-xx-xx-TO39-G version.
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3 ACCESSORIES

PTCC-01 series thermoelectric cooler controllers
PPS-03 series preamplifier power supplies

AC adaptor and cables

DRB-2 base mounting system

MHS-2 heatsink

DH-2 detector holder

MH-1 module holder

OTA optical threaded adapter

NIGO

PHOTONICS
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3.1 PTCC-01 series

PTCC-01 is a series of programmable, precision low-noise thermoelectric cooler controllers. They are designed to operate with VIGO IR
detection modules: LabM-I-4, LabM-I-5, LabM-I-6-01, LabM-I-10.6, SM-I-12 and devices containing TE cooled detectors and preamplifiers:
PIP, MIP, FIP, SIP-TO8.

= Ve
B o ) '
PTCC-01-ADV PTCC-01-BAS PTCC-01-OEM
Available options
PTCC-01-ADV PTCC-01-BAS PTCC-01-OEM
(advanced) (basic) (oem)

e TEC controller and preamplifier e TEC controller and preamplifier e TEC controller and preamplifier
power supply encapsulated in a small power supply encapsulated in power supply without the package.
size package. a small size package. e Configurable by PC software available

e Configurable by built-in function keys e Configurable by PC software on VIGO website.
or PC software available on VIGO available on VIGO website. e Status LED indicator and status/data
website. e Status LED indicator. connector.

e Status LCD indicator.

Specification (Ta = 20°C)

Temperature stability, K +0.01
Temperature readout stability, mK max 1.0
25 2TE
Detector temperature settling time, s 45 3TE
60 A4TE
1.20 2TE
Maximum TEC output current, A 0.45 3TE
0.40 ATE
min 3.0
Output voltage range, V max 14.5
min 9.0
Power supply voltage Vsup, Voc max 16.0
Power supply current lsu, mA 500 lrec=0.45A, Uree= 7.5V
Series resistance of the connecting cable, Q 1 total resistance of the wires supplying TEC element
Ambient operating temperature, °C 5to 45
Storage temperature, °C -20to 70
R el sedas DB9 (female) D-sub 9 pin (PTCC-01-ADV, PTCC-01-BAS)
DUBOX2x5 (male) PTCC-01-OEM
Power supply socket DC2.1/5.5 PTCC-01-ADV, PTCC-01-BAS
PRY KK2 PTCC-01-OEM
5145 PTCC-01-OEM
Weight, g 15545 PTCC-01-BAS
19045 PTCC-01-ADV
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Mechanical layout, mm

PTCC-01-ADV

O O

Firmware update

47.8

Power switch

Power supply I

() @ A2
IR module ©
socket 7

21.9 21.8

23

@
@)
=

92128
30.4
®
®

LGS

 — / — — — ) m—
microUSB to PC 103.8 4 68.9
PTCC-01-BAS
48 Firmware
update
2y P =)
Power supply X
IR module =
socket
L 21.9 21.8 Power switch
~ -
S o]
3 |®o @®
o]
A
microUSB to PC 3.8_ 104 4 55

IR module socket D-sub 9 pin (male)

TEC supply output (+) TEC+ 1
TEC supply output (-) TEC- 2
[ ) Ground GND 3

@ @ @ @ @ Thermistor input (1) TH1 4

O O Thermistor input (2) TH2 5
@ @ @ Power supply output (-) =Vsup 6

FAN and programmable preamp

n ) . +5V 7

L J internal logic auxiliary supply
Bidirectional data port DATA 8
Power supply output (+) +Vaup 9
Shield GND-SH metal cover
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Mechanical layout, mm

PTCC-01-OEM
54.1 — i Power supply socket KK2 (male)
™~ i
M T O - - - - —@
O\@ 2]
I
Q\P H
¢ Y
~— n .
Flrg'lware q"g iR
update e TEC controller supply input (+) TECC+ 1
°
™ :‘ TEC controller ground TEC GND 2
L]
o - - -—©
14.6 75
92.1 IR module socket DUBOX2x5 (male)
[¥a)
2 < 2 O E &
g 5o
— AN ERE
88.6 Function Symbol Pin
number
6.1 IR module socket TEC supply output (+) TECH 1
(s) ﬁ E s) TEC supply output (-) TEC- 2
| f D D Ground GND 3
o
: ﬂ ﬂ < Thermistor input (1) TH1 4
=
o
7 ° ﬂ g n Thermistor input (2) TH2 5
5 ER;
o o = Power supply output (-) —Vsup 6
: ©
O i
o~ wn FAN and programmable preamp +5V 7
internal logic auxiliary supply
Bidirectional data port DATA 8
Power supply output (+) +Vsup 9
Shield GND-SH 10

Status/DATA socket Pin-header 1x7

R eXeXoXeXCXe)
number

Error indicator ERR - LED 1
Temperature control loop lock LOCK - 2
e USB: TypeA-MicroB cable + AC adaptor indicator LED
Module power supply on SUP - LED 3
e Smart Manager software indicator
Auxiliary supply 33V 4
Included accessories for PTCC-01-OEM Transmitted data (R$-232) XD 5
e  USB: TypeA-MicroB, KK2-POWER cables e EFEl) greui (250, ED ®
e Smart Manager software Received data (RS-232) RXD 7
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3.2 PPS-03 series

PPS-03 is a small-size, easy to use and universal preamplifier power supply, designed to operate with VIGO detection module
microM-10.6 and other devices containing uncooled detectors in TO39 packages and preamplifiers SIP-TO39.

Specification (Ta = 20°C)

Conditions,
Parameter Value
remarks

—
e .
= =< \
> =)
bl
g : z i

IR module socket D-sub 9 pin (male)

Power supply voltage Vsup, Voc nr;l: 19 600 O @@@@@ O
+15 PPS-03-15 ®0e0
Output voltage, Voc +9 PPS-03-09
Output current, mA +100
Power supply socket DC2.1/5.5 Not connected N.C. 1
Weight, g 10045 Not connected N.C. 2
Ground GND 3
Code description
Not connected N.C. 4
T Output voltage, V
| ype | | LIPUL VOTO8E: Vo | Not connected N.C. 5
e PPS-03 - - 09
- . 15 Power supply output (-) —Vsup 6
Not connected N.C. 7
Included accessories
Not connected N.C. 8
* AC adaptor Power supply output (+) +Vsup 9
Mechanical layout, mm
. 219 21.8
~ ( PPS-03
2
3 F\l' @ Q suppLY @

IR module
socket

Power supply

3.8 54 4

Power switch
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3.3 AC adaptor and cables

AC adaptor Cable for PC connection

P ew @

GE18 05-P1) USB: TypeA-MicroB
GE18 09-P1)
GE18 12-P1)

Sockets: EU, UK, AU ,US

Signal output cables

7

: TN
¢ ¢ % QY
- " &
SMA-SMA SMA-BNC BNC-BNC MMCX-SMA
MMCX-BNC
Power supply and TEC control cables
2 A
S 3 D
S &
\,y ,'fri..\ -
'
LEMO-DBY AMP2x4-DBY AMP2x4-DUBOX2X5 LEMO-DUBOX2x5

Power supply cables

4 /

N

KK2-POWER JWPF-DB9
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3.4 DRB-2 base mounting system

DRB-2 is a stable base mounting system dedicated to VIGO BP is a base plate made of black, lacquered steel. It provides

detection modules with M4 mounting hole and VIGO uncooled mechanical stable conditions for the mounting system.

detectors in BNC and PEM-SMA packages. DRB-2 has adjustable Weight: 1756 g.

height and is compatible with M6 optical breadboards. MP is a mounting post made of stainless steel. It is equipped
with two thread adapters TA-4-6. Weight: 115 g.

DRB-2 consists of: PH is a post holder made of black anodized aluminum. It is

equipped with a wink knob WK-4. Weight: 60 g.
® Dbase plate BP

® mounting post MP
e post holder PH

Mounting post
MP

Wing knob M4
WK-4

Thread adapter M4-M6&
TA-4-6

Post holder
PH

Base plate
BP
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Mechanical layout, mm

Base plate BP Mounting post MP Post holder PH
@21
@120 2137 ®13.7
M6 M4
TV o = q 1=
H
2 g
& = <+
$ =
Z
7 s
| 1
Thread adapter M4-M6 3 g
1 I g
M6
[
Hex 3
M1

12

Hex 2

M4
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3.5 MHS-2 DH-2 MH-1 OTA

MHS-2 heatsink

MHS-2 is an external heatsink made of black anodized aluminum, dedicated for OEM VIGO detection modules integrated with TE
cooled detectors and preamplifier SIP-TO8. It provides suitable dissipation of heat generated by the Peltier cooler. Its thermal
resistance is ~1.5 K/W.

Mechanical layout, mm

75.8
0 .I_L¢4-|—|-|—|-|_—|- - LI-I-”-I-I}H
100
21
g , ,
rnter
/”’?0 2o
/]
L _('
oA <O
= L nia -
~—i
Fany Fan)
o L
e
‘%
M) A
I; ]
i d1ilie
0 / #
| 4xMs6 '
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DH-2 detector holder

DH-2 is a detector holder with M4 mounting hole, dedicated
for assembly VIGO uncooled detectors in BNC and PEM-SMA
packages. It is compatible with DRB-2 mounting system.

Mechanical layout, mm

15

J4o -—{ )

26.2

10

39.5

26

16

M4

MH-1 module holder

MH-1 is a module holder with M4 mounting hole, dedicated
for assembly VIGO microM-10.6 detection modules. It is
compatible with DRB-2 mounting system.

Mechanical layout, mm

5

29.2

12

39.5

16

M4
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OTA optical threaded adapter

OTA is an optical threaded adapter made of black anodized aluminum. It is an accessory that allows building complex systems
containing VIGO detection modules (AIP, MIP, PIP) and optical components.
OTA is compatible with all types of Thorlabs SM1 threaded lens tubes.

Mechanical layout, mm

1.035" - 40
SM1 Thorlabs thread

35
39
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4 GLOSSARY AND TECHNICAL INFORMATION

4.1 Glossary

Infrared detectors

Infrared photodetectors are semiconductor electro-optical devices that convert infrared radiation into an electrical signal.

Photoconductive detectors PC

Photoconductive detectors based on the photoconductive effect. Infrared radiation generates charge carriers in the semiconductor
active region decreasing its resistance. The resistance change is sensed as a current change by applying a constant voltage bias. The
devices are characterized by near-linear current-voltage characteristics. The electric field E in photoconductors is constant across the
device. It equals the ratio of bias voltage Vb and distance between contacts L:

The optimum bias voltage is specified in the Final test report (supplied with each VIGO device) and depends on detector size, operating
temperature, and spectral response.
Photovoltaic detectors PV, PVM

Photovoltaic detectors (photodiodes) are semiconductor structures with one (PV) or multiple (PVM), homo- or heterojunctions.
Absorbed photons produce charge carriers that are collected at the contacts, resulting in external photocurrent. Photodiodes have
complex current-voltage characteristics. The devices can operate either at flicker-free zero bias or with reverse voltage. A reverse bias
voltage is frequently applied to increase responsivity, differential resistance, improve high-frequency performance and increase the
dynamic range. Unfortunately, at the expense of flicker noise 1/f in most cases.

Photovoltaic detectors are more vulnerable to electrostatic discharges than photoconductors.

Photoelectromagnetic detectors PEM

Photovoltaic detectors are based on the photoelectromagnetic effect based on spatial separation of optically generated electrons and
holes in the magnetic field. The devices do not require electrical bias and show no flicker noise 1/f. The PEM devices are typically used
as fast, uncooled detectors of long-wavelength radiation.

Active element material Hg1.xCdxTe

Hg1xCdxTe also known as Mercury Cadmium Telluride, MCT, HgCdTe, (Cd, Hg)Te, or MerCardTel. It is a variable bandgap alloy,
commonly used for the fabrication of photodetectors with a tunable spectral response.

Active element material InAs1.xShx

InAs1x Sbx also known as Indium Arsenide Antimonide or InAsSb is another variable bandgap alloy used for the fabrication of
photodetectors with a tunable spectral response.

Active area A, mmxmm

The physical area of a photosensitive element is the active region that converts incoming optical radiation into the electric output
signal.

A=W (width) x L (length).

In photoconductors, L is a distance between contacts.

Optical area Ao, mmxmm

The apparent optical area of the detector is “seen”. It is equal to the physical area of the detector active element unless an optical
concentrator is used. The optical detector area can be significantly magnified in detectors supplied with optical concentrators, i.e.
immersion microlenses (Chapter Optical immersion technology).

Ao = Wo (width) x Lo (length).
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Cut-on wavelength Acut-on (10%), pm

The shorter wavelength at which a detector responsivity reaches 10% of the peak value.

Peak wavelength Apeak, pm

The wavelength of detector maximum responsivity.

Cut-off wavelength Acutoff (10%), pm

The longer wavelength at which a detector responsivity reaches 10% of the peak value.

Normalized detectivity D*, cm-Hz"2/W

The signal-to-noise ratio (SNR) at a detector output normalized to 1 W radiant power, a 1 cm? detector optical area, and a 1 Hz noise
bandwidth.

Noise equivalent power NEP, nW/Hz'2

The incident power on the detector generates a signal output equal to the 1 Hz bandwidth noise output. Stated another way, the NEP
is the signal level that produces a signal-to-noise ratio (SNR) of 1.

Photocurrent lpn

The photocurrent is the current generated by infrared radiation, which is not in thermal equilibrium with the detector. For small
irradiation, the photocurrent is proportional to incident radiation power P.
Iph =Ri-P
Riis the current responsivity.
Current responsivity R;, A/W

Current responsivity is the ratio of photocurrent and power of radiation. The current responsivity is typically measured for
monochromatic radiation (the spectral current responsivity) and blackbody radiation (the blackbody current responsivity). The
responsivity typically remains constant for weak radiation and tends to decrease with more strong radiation.

Current responsivity-active area length product Ri-L and current responsivity-optical area length product Ri-Lo, A-mm/W

The current responsivity of unbiased PEM, PVM, and biased (with constant electric field E) PC detectors is proportional to the reciprocal
active area length L (optical area length Lo). Therefore, the current responsivity Ri-L (Ri-Lo) is used to compare devices of various formats.

Another normalized current responsivity, RiL/E (Ri-Lo/E), is used to compare the responsivity of photoconductive detectors of various
formats and operate with different electric fields.

Time constant t, ns

Typically, detector time response can be described by the one-pole filter characteristics. The time constant is the time it takes the
detector to reach 1/e = 37% of the initial signal value. The time constant is related to the 3dB high cut-off frequency fu::

©=1/(21-fhi)
The time constant for one pole filter is related to 10-90% rise time t::
t=2.2-T

Bias voltage-active area length ratio Vu/L, V/mm

Normalized photoconductive bias voltage for nonimmersed detectors.

Bias voltage-optical area length ratio Vuv/Lo, V/mm

Normalized photoconductive bias voltage for immersed detectors.

Flicker noise 1/f

It is a frequency-dependent noise. It occurs in any biased devices.
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1/f noise corner frequency f., Hz

Frequency, at which the low-frequency noise equals to the white noise (e.g. the Johnson or shot noise), the flicker noise dominates at
f<fe

Resistance-active area product R-A, Q-cm?

Normalized detector resistance for nonimmersed photovoltaic detectors. It is used to compare photodiodes with different sizes of
active areas, in which dynamic resistance decreases proportionally to the detector active area.

Resistance-optical area product R-Ao, Q-cm?

Normalized detector resistance for immersed photovoltaic detectors. It is used to compare photodiodes with different sizes of optical
areas, in which dynamic resistance decreases proportionally to the detector optical area.

Active element temperature Tget, K

The detector active element temperature.

Acceptance angle ®, deg

Acceptance angle is the maximum cone angle at which incoming radiation can be captured by a detector. Radiation coming from a
larger angle will not reach the detector. In systems without external objectives, acceptance angle and field of view (FOV) are identical.
Infrared detection modules

The detection module integrates detector, preamplifier, thermoelectric cooler, and other components (detector biasing circuit, heat
dissipation system, optics, etc.) in a common package. The operation of detection modules can be described in a similar way as for
detectors, by specifying their spectral and frequency characteristics of responsivity and detectivity.

Voltage responsivity Ry, V/W

The output voltage is divided by the optical power incident on the detector. For spectra measurements can be expressed as:
Rv(A) = Ri(\)Ki

Low cut-off frequency fio, Hz

The minimum frequency at which a detection module gain reaches -3dB of the peak value or 0 for DC coupling devices.

High cut-off frequency fhi, Hz

The maximum frequency at which a detection module gain reaches -3dB of the peak value. fri of the preamplifier may differ from fii of
the detection module.

Noise measurement frequency fo, Hz

The frequency at which output voltage noise density is measured selectively.

Transimpedance K;, V/A

Current to voltage conversion ratio:

Current signal Iin, A

Current signal from photodetector when exposed to incident radiant power.
Output noise voltage density vn, nV/Hz'2

Noise voltage density measured at preamplifier output.

Output impedance Rout, Q

Impedance that appears in series with the output from an ideal amplifier.
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Load resistance R, Q

Resistance of the detection module’s load.

Output voltage Vout, V

The output signal of the detection module.

Output voltage offset Vorr, mV

Output DC voltage of the detection module without input signal.

Power supply input +Vsup and -Vsup, V

The supply voltage required for correct detection module operation.

Power supply current lsup, mA

Supply current consumption during correct detection module operation.

GND

Point of zero potential. It is a common power supply ground and signal ground.

Ambient operating temperature T,, °C

Ambient temperature during test measurements.

Thermoelectric coolers and thermoelectric cooler controllers

Active element temperature Tqet, K

The detector active element temperature.

Maximum thermoelectric cooler current Imax, A

Maximum current resulting in greatest ATmax.

Maximum thermoelectric cooler voltage Vmax, V

Maximum voltage drop resulting in greatest ATmax.

Maximum heat pumping capacity Qmax, W

Qmax rated at AT = 0. At other AT cooling capacity should be estimated as
Q = Qmax . (1 - AT/ATmax).

Maximum temperature difference ATmax, K

ATmax rated at Q = 0. At other Q the temperature difference should be estimated as
AT = ATmax . (1 'Q/Qmax).

Temperature stability, K

It indicates the possible error in the temperature on the thermoelectric cooler.

Temperature readout stability, mK

It indicates the possible error in a readout of the temperature of the thermoelectric cooler provided by the controller.

Detector temperature settling time, s

The time is taken by the cooling system to reach the appropriate temperature of the detector active element.
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Maximum TEC output current, A

The maximum current that is provided by the controller to the thermoelectric cooler.

Output voltage range, V

Range of voltage on the output of the module.

Power supply voltage Vsup, Vbc

The supply voltage required for correct thermoelectric cooler controller operation.

Power supply current lsup, mA

Supply current required for correct thermoelectric cooler controller operation.

Series resistance of the connecting cable, Q

Material parameter. It is resistance of the supply cable. It depends on the cable length.
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4.2 Detector’s packages and infrared windows

I

S

—"_

‘ ] BNC uncooled no PC, PCI, PV, PVI, PVM, PVMI

TO39 uncooled no PC, PCl, PV, PVI, PVA, PVIA, PVM, PVMI
PEM-SMA uncooled yes PEM, PEMI
PEM-TO8 uncooled yes PEM, PEMI

TO8 uncooled no PCQ, PVYMQ

PC-2TE, PC-3TE, PC-4TE
PCI-2TE, PCI-3TE, PCI-4TE
PV-2TE, PVA-2TE, PV-3TE, PV-4TE
PVI-2TE, PVIA-2TE, PVI-3TE, PVI-4TE
PVM-2TE
PVMI-2TE, PVMI-3TE, PVMI-4TE

PC-2TE, PC-3TE, PC-4TE
PCI-2TE, PCI-3TE, PCI-4TE
PV-2TE, PVA-2TE, PV-3TE, PV-4TE
PVI-2TE, PVIA-2TE, PVI-3TE, PVI-4TE
PVM-2TE
PVMI-2TE, PVMI-3TE, PVMI-4TE

TO8 TE cooled yes

TO66 TE cooled yes

Uncooled detectors are typically provided in BNC or TO39 packages without the window.

The exception is the specialized PEM package. Due to the magnetic circuit incorporated into the package, a 3° wedged zinc selenide
anti-reflection coated (wZnSeAR) window is supplied to protect against external pollution. There are two versions of packages dedicated
to photoelectromagnetic detectors:

e PEM-SMA with SMA signal output connector which makes it convenient in use,

e PEM-TO8 on TO8 header which enables integration with VIGO preamplifier.

Encapsulation Spectral transmission of wAl:03 and wZnSeAR

windows (typical example
Thermoelectrically cooled detectors are mounted in metal (typ ple)

packages: TO8 and TO66 sealed with IR windows. The packages 100
are filled with dry, heavy, noble gases (Krypton / Xenon mixture) /m/‘”@
of low thermal conductivity. Water vapor condensation is 80 <
prevented by a humidity absorber container mounted inside © \
the package and careful polymer sealing. For low-temperature £60
fluctuation, anti-convection shields are also applied. a / \WAI o

E40 2

o)

I\

=20 w \

0 ; P

1 Wavelength, um 15
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Infrared windows

We provide two types of windows as a standard:

e 3°wedged sapphire (WAI20s)

e 3°wedged zinc selenide anti-reflection coated (wWZnSeAR)

e 3° wedge prevents ,fringing” - unwanted interference

effects.
Hardness Anti-
Material , | Wedging |reflection | Symbol
kg/mm .
coating

sapphire 1370 3° no WAI,O3
e 120 3 yes  WZnSeAR
selenide
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4.3 Thermoelectric cooling, temperature control, heat sinking

Thermoelectric cooling Thermoelectric coolers parameters®

Some of the VIGO devices are provided with thermoelectric Cooling

cooling. Cooling of infrared detectors reduces noises, increases Parameter

responsivity, shifts the cut-off wavelength toward longer

wavelengths (in HgCdTe detectors) and toward shorter Active element temperature Toe, K ~230 ~210 ~195

wavelengths (in InAs / InAsSb detectors). Maximum TEC voltage Vinme V. 13 36 8.3
Maximum TEC current Imax, A 1.20 0.45 0.40

Two-, three- and four-stage thermoelectric coolers are available.
The operation of TE coolers is based on the Peltier effect.
Thermoelectric coolers are supplied with a DC power supply.

Maximum heat pumping capacity
Qmax, W
» Depend on the temperature of the hot side of the TE cooler.
Typically specified for 300 K.

0.36 0.27 0.28

Temperature control

Thermoelectrically cooled detectors are equipped with the built-in Thermistor characteristics
thermistor to provide precise control and measurements of
detector active element temperature. 1000 Ny Rmin
. ) ) . S \\ Rnom
The electricity applied to between terminals of thermistors should < \
be under the maximum power dissipation at 25°C (100 mW) not to § 00 4l | [T Rmax
destroy the thermosensor. For the measurement of resistance, the k7 \
power should not exceed 1 mW. g \
o
. ) B 10 P
The relation between the resistance and the temperature: 3 \\
2 \
To-T .
Rr=Rroexp (B ﬁ) 1
0 180 200 220 240 260 280 300
Rro=2.2 kQ + 3% at To = 298 K Temperature, K

B=3500K %1%
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Resistance vs. temperature of thermistor

180 -93 240 -33

1594.97 1757.95 1935.84 32.51 34.45 36.47
182 -91 1336.02 1469.90 1615.75 242 -31 29.16 30.87 32.64
184 -89 1124.16 1234.66 1354.81 244 -29 26.18 27.68 29.24
186 -87 950.46 1042.11 1141.58 246 -27 23.51 24.84 26.21
188 -85 807.57 883.99 966.78 248 -25 21.14 22.30 23.51
190 -83 689.57 753.62 822.88 250 -23 19.02 20.05 21.11
192 -81 591.68 645.64 703.89 252 21 17.13 18.04 18.98
194 =79 510.07 555.75 604.98 254 -19 15.45 16.25 17.07
196 =77 441.68 480.54 522.34 256 -17 13.95 14.65 15.38
198 =7/ 384.05 417.25 452.91 258 =15 12.61 13.23 13.87
200 =03 335.23 363.71 394.26 260 =13 11.41 11.96 12.53
202 =71 293.65 318.17 344.43 262 -11 10.34 10.83 11.33
204 -69 258.05 279.23 301.88 264 -9 9.38 9.82 10.26
206 -67 227.41 245.76 265.36 266 -7 8.52 8.91 9.31
208 -65 200.91 216.85 233.85 268 &5) 705 8.10 8.45
210 -63 177.89 191.77 206.55 270 -3 7.07 7.37 7.69
212 -61 157.81 169.92 182.79 272 -1 6.45 6.72 7.00
214 -59 140.22 150.80 162.03 274 1 5.89 6.13 6.38
216 -57 124.76 134.02 143.83 276 3 5.38 5.60 5.83
218 -55 111.14 119.25 127.83 278 5 4.93 5.13 532
220 -53 99.10 106.21 113.72 280 7 4.52 4.69 4.87
222 =1 88.44 94.67 101.25 282 9 4.15 4.30 4.46
224 -49 78.98 84.44 90.21 284 11 3.81 365 4.09
226 -47 70.57 75.37 80.42 286 13 3.50 3.63 3.75
228 -45 63.09 67.30 71.73 288 15 3.22 333 3.45
230 -43 56.42 60.12 64.01 290 17 2.96 3.06 3.17
232 -41 50.49 53.74 57.15 292 19 273 2.82 291
234 -39 45.19 48.05 51.04 294 21 2.51 2.59 2.68
236 -37 40.47 42.98 45.61 296 23 232 2.39 2.46
238 =5 36.26 38.47 40.77 298 25 2,13 2.20 227

Heat sinking

Suitable heat sinking is necessary to dissipate heat generated by the Peltier cooler or excessive optical irradiation. Since heat is almost
100% dissipated at the base of the detector header, it must be firmly attached to the heat sink.

A thin layer of heat conductive epoxy or silicon (thermal) grease should be used to improve thermal contact between the detector
header and the heat sink to maximize heat transfer. Heat sinking via the detector cylindrical cap or via the mounting screw is not
sufficient.

A heatsink thermal resistance of ~2 K/W is typically recommended for most 2TE and 3TE coolers. For a 4TE cooler, heatsink thermal
resistance ~1 K/W is recommended.
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Correct heatsink placement

777

A

PCB
Heat conductive i f r—
grease ” ” J

Heat conductve "'1 L

grease g “ —1—1

‘ u 1}
PCB [ \ Heat sink

Incorrect heatsink placement

o
NE 4|

nﬁn f
A2

i\
\Heetsink

Heat sink
e
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4.4 Optical immersion technology

In order to improve performance and get the best signal-to-noise ratio of the devices, optical immersion technology may be applied. It
is successfully used in all types of VIGO detectors.

Optical immersion is monolithic integration of detector active elements with hyperhemispherical microlens (default). It makes the
optical linear size of the detector active area 11 times larger compared to its physical size. This results in improvement of detectivity D"
by one order of magnitude. Also detector electric capacitance Cd is reduced by a factor of two orders of magnitude compared to the
conventional detector of the same optical area. Acceptance angle ® is reduced to ~36° - the microlens naturally shields background
radiation which is one of the factors of noise. The hemispherical microlens is available as a custom option.

Optical power limitations for optically immersed detectors are more restrictive than for detectors without immersion microlens - for
more information please see chapter Precaution for use.

Optically immersed detectors parameters Function and properties of hemisphere microlens

Microlens shape

. - ) focal plane
- acceptance angle -
Distance L R R R(n+1) 43R <! }
[@)] ——= - - —t d d
d/d n B (i 10.9 =y . 4*
1
Dimm /- D non-imm n 33 n? 10.9 -
objective

Acceptance angle ® 180° 180°  2arcsin(1/n) ~36° )
“ Custom option -
n - refractive index of microlens material (GaAs), n = 3.3, d - optical (apparent) detector size, d' -
physical detector size, R - lens radius, _ Function and properties of hyperhemisphere microlens
L - lens face to objective focal plane distance, h - lens thickness,
h=R+R/n

acceptance angle hyperhemispherical lens
\ 4 objective
i __/ focal plane

Fov.

objective
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4.5 Precautions for use

Operating temperature

A detector should be operated at its optimal temperature given in
the Final test report (delivered with every device).

Maximum voltage

Do not operate the photovoltaic detector at higher bias voltages
than suggested in the Final test report (delivered with every device).

Be careful using ohmmeters for photovoltaic detectors!

Standard ohmmeters may overbias and damage the detector. This
is especially true for a small physical area or SWIR photovoltaic
detectors. The bias of 10 mV can be used for resistance
measurements of any type of detector. Ask for conditions of |-V
plot measurements!

Usage

Devices can operate in the 10% to 80% humidity, in the -20°C to
+30 °C ambient temperature range. Operation at >30°C ambient
may reduce performance for standard Peltier coolers.

Ask for devices that can operate in the +30°C to +80°C ambient
temperature range.

Storage

The following conditions should be fulfilled for the safe and reliable

operation of the detector:

e storein adark place, 10% to 90% humidity and -20°C to +50°C
temperature,

e avoid exposure to the direct sunlight and strong UV/VIS light as
this may result in degradation of the detector performance,

e avoid electrostatic discharges at leads therefore, the devices
should be stored having leads shorted.

Beam power limitations

Damage thresholds, specified as integrated power of incoming

radiation:

e For devices without immersion microlens irradiated with
continuous wave (CW) or single pulses of more than 1 ps
duration, irradiated power on the active area must not exceed
100 W/cm?2.The irradiance of a pulse shorter than 1 ps must not
exceed 1 MW/cm?.

e For optically immersed detectors irradiated with CW or single
pulse longer than 1 psirradiance on the apparent optical active
area must not exceed 2.5 W/cm?. The irradiance of the pulse
shorter than 1 ps must not exceed 10 kW/cm?.

e For repeated irradiation with pulses shorter than 1 ps, the
equivalent CW irradiation, average power over the pulse-to-
pulse period should be less than the CW damage threshold
according to the equation:

equivalent CW radiation _ pulse peak power — pulse repetition

power density focus area duration rate
Saturation thresholds vary by detector type and can be provided

upon request.

Handling

Particular attention should be paid to not scratching the
surface of the window. A damaged window may entirely
degrade the detector performance. Excessive mechanical
stress applied to the package itself or to a device containing
the package may result in permanent damage. Peltier
element inside thermoelectrically cooled detectors is
susceptible to mechanical shocks. Great care should be
taken when handling cooled detectors.

Cleaning window

Keep the window clean. Use a soft cotton cloth damped
with isopropyl alcohol and wipe off the surface gently if
necessary.

Mechanical shocks

The Peltier elements may be damaged by excessive
mechanical shock or vibration. Care is recommended
during manipulations and normal use. Drop impacts
against a hard surface are particularly dangerous.

Shaping leads

Avoid bending the leads at a distance less than 2 mm from
the base of the package to prevent glass seal damage.
When shaping the leads, a maximum of two right-angle
bends and three twists at a distance minimum of 6 mm
from the base of the package.

Keep the leads of the detecting element shorted when
shaping!

Soldering leads

IR detectors can be easily damaged by excessive heat.
Special care should be taken when soldering the leads.
Usage of heat sinks is highly recommended. Tweezers can
be used for this purpose; when soldering, clamp a lead at
a place between the soldering iron and the base of the
package. To avoid the destructive influence of ESD and
other accidental voltages (e.g. from a non-grounded
soldering iron) rules for handling LSI integrated circuits
should be applied to IR detectors too. Leads should be
soldered at +370 °C or below within 5 s.
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