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PERFORMANCE AND OPERATION PARAMETERS
OF SOME INTRINSIC QUANTUM DETECTORS

DETECTOR OPERATION OPERATION TIME PEAK USABLE D*(500 K)
MATERIAL MODE TEMPERATURE CONSTANT WAVELENGTH WAVELENGTH (cm Hz' W)
(K) (s) (um) (pm)
S PV 300 102 0.9 06-1.1 ~10/
S Avalanche 300 ~10° 09 06-1.1 2210/
Ge PV 300 ~10% i 09-19 54107
PbS PC 300 > 100 24 1.1-3.5 1.5
INAS PV 77 0.5 ol 1.8-3.8 2+10
PtSI Schoftky- <90 ~10? 09 08-50 2:10°
Barrler
PbSe PC 300 1-5 39 1-50 2'10°
INSH PV 11 01-2 49 2-55 5410
CdHgle PV 195 ~2 4.5 1-55 4100
CdHgle PC 77 0.1-2 10.5 8-14 2.5°100
CdHgle PV 11 05-2 10.5 8-115 2:10°
PbSnfe PV 77 ~0.5 1 8-115 2+100
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SPECTRAL DETECTIVITIES OF VARIOUS DETECTORS
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HgCdTe InSb

HgCdTe
0.025 2.0mm
300K) TE 210,240K) LN2 77K)
D*) 5E9 1E11
INSh
0.1 2.0mm

LN2 77K) SN2 54K)
D*) 1E11



THEORETIC AL DETECTIVITY IMPROVEMENT FACTOR
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MCT-12-0.05-10 50um
MCT-12-0.05-10 50um
MCT-12-0.05-10 50um

InSb-0.1-10 100um
InSb-0.1-10 100um
InSh-0.1-10 100um

10
10
10
10
10
10

V/W) AIW)

98832

104380

110144
3.65
3.73
4.16

V)
@10kHz

2.54E-09
2.59E-09
2.82E-09
1.23E-07
1.44E-07
2.22E-07

D*
@10kHz

2.04E+11
2.01E+11
2.05E+11
2.53E+11
2.29E+11
1.65E+11
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IRCCD-DETECTORS FOR MID- AND LONG-WAVELENGTH IR

DETECTOR

MATERIAL

CENT)
InSb

CdHgTle

Pt Si-
schottky
Barrier
Si:ln

GaAs/AlGaAs
Guantum-well

CdHgTle

Si:Ga
Si:Sh

Pyroelectric

SPECTRAL OPERATION
TEMPERATURE

BAND
(pm)

3-8

3-5

3-7
3-7
=11
o 12
B-17

12-36
1-30

Lithium fantalate

(K)

70-85

195

40 - 20
<h0
77
17
<30

<30
~300

ELEMENT
NUMBER

256 x 256
512x 512
1024 x 1

256 x 256
12 x512

(under de-
velopment)

512 x 512
&40 x 480

1040 x 1040

128 x 128
256 x 256

250 % 256
640 x 480
128 x 128
128 x 128
192 x 128

PIXEL
SIZE

(um?)

50 x &80
25x 25

40 x 40
27 % 27

a2 % 25
20 x 20
17 x 17
50 x 50
o0 x 50

A0 x 40
27 x 27
ToXx75
25x 35
25 x 35

FILLING
FACTOR
(PER-

>85
>80
100
=60
=65

&6

80

71
=90
>H5

=75
=70
=00
=00
=65
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Discrete Linear Array Detector

width

0.2
0.1
0.5
0.5

length

0.4

0.5

16
2 13
20 25
10
60
16

32

#elements

64
64
32,64,128
32,64

128

spacing

0.012
0.05
0.1
0.05



64ch MCTArray Detector & AMP




IR-6416 FPAS System

Femto-Second Laser Pulse Spectroscopy
System

® 64 Element HgCdTe Detector
Array

® Ultra-Low Noise Preamplifiers

® High Speed Integrators

® Adjustable Delay and Gate
Times

® 16 Bit A/D Converters

® 10 Mhz Data Transfer to PC

® > 2 Khz Laser Repetition Rate

® Completely Isolated Channels




|IR-6416 Specifications

SPECIFICATIONS:

Laser Pulse Repetition Rate_..._ . iiiiiiieee 220 B 2K K=
Integration TiMe......ccccccvcviircvvnccrccrvcsmnm cmeeAudjustable in 10 ns steps
between 54 to 2600 ns.

Integration Delay...ccccae e v Adjustable in 2 ns steps between 30
to 520 ns.

Integrator Type.......ccccaaeeceee..Boxcar, Simultaneous acquisition of
16 to 128 Channels_Using multiple units in parallel provides more
than 1024 Channels.

Detector Interface.........ccccccvecncc. Photoconductive: HgCdTe (MICT)
- Low Noise Amplifier with Bias.

PhotovoltaliC....cccvvecvevecvvnenn e NS D - Loww Moise FET Amplifier with
Zero Volt Bias. HgCdTe (MCT) - Low Noise Amplifier with Zero Volt
Bias.

AN Conversion.....................16 Bit, +10WV to -10%W input Multiplexed
16 channels per A/D converter

Maximum NMumber of samples........cc.c......1 Million complete scans
of all channels

FIFO MEImMOry. e semnnanneemenennneneneen 1024 x 16 FIFO Memory

Data Communications..........cccceee.... FIFO Memory is read out by a 10
Mhz digital communications port. Requires PC Plug-in Card.

Sigmal........ccoi i CApproximately T Volts from 80 femtosecon
d laser at ¥ um

MOISE . e et nnmnm e mmmmnmnm mmmnnen e = - LB SS Than 2 nw/Hz1/2 at Input.
System Signal to NMoise....cccceeevvvnvnnee B0 diy (10,000:1) at 1000 scans
Digital NMoise ..t cccmmem ememmm e mmmm e e mmmmmmm m e = W2 LS B

Typical System Moise...........ccccceeeeo+i- 2 LSB rms (1000 Scans @
2K hz Laser Rep Rate)

Digital Dynamic RaNge...cccccccecemieeeenecrenreenn-327 67 to + 32767 =
65535 (16Bits)

Analog Dynamic Ramge e e =10 W o +10 W




16ch AMP Board




IR-6416 Design Parameters

16 Isolated Channels R o —
on each PCB W . ey
PCB’s Expand for up g 1|
to 2048 Channels IR e |
16 Bit A/D on each PCB N R T N T
Jitter-Free Integration VAN 0y % L
Gate (Iless noise)

L ow-Noise Current
Steering Circuitry
Preamp, Bias, Sync, \
Integrator, A/D, and MUX
on each PCB

IR-6416 PCB Rack



IR-6416 Detector and Preamplifier

High-Pass Bias \ AAAAA

Offset Integrator
\ > Preamp Output

N\

/
I

MCT :

Detector :

Array ! —Bias Reference

Detector Common



IR-6416 Integrator and Sample/Hold

AN /4

Preamp Output (+)

Gate A

Integration Gate
Gate C

Gates A-D Derived from

TRACK/HOLD
from A/D

S/H

giiiad L

Preamp Output (-)

— %

GateD | =T

High Speed, Low Noise
Current Steering Integrator

(Boxcar Type)

CHold

ouT

;\ CH ‘n” Output

\%

Sample & Hold



IR-6416 Mux and A/D Conversion

CH1OuUT

Programmable
Logic

CH2 OuUT

CH 15 0uUT

16to 1
Analog
MUX

CH 16 OUT

16 Channel Multiplexer

—>—

16 Bit

A/D

CH 1-16
Digitized Output
To FIFO Memory

10 usec

16 Bit A/D Converter




|IR-6416 10 Mhz Data Transfer

Programmable

[ Logic

PCB 1 (1-16)

PCB 2 (17-32)

PCB 3 (33-48)

PCB 4 (49-64)

PCB 5 (65-80)

Interlaced Data
from PCB's
2Khz Rep Rate

Time 18 Bit
Slice FIFO
Bus 2048
Control WORD
Time Slice FIFO
Sequencer Memory

32 Bit PC with
I/O to LabView
PCI Software
Card
10 Mhz Data
Data I/O Analysis




1-20 um
Laser

IR-6416 System Application

Beam Monitors *

Optical System

Q- Switch
Sync Out

Grating
Sample | Spectrometer/
Monochrometer
Multi-Path
Chopper * MCT
SYNC ** Detector
Array
Host Computer .
With LASPEC IR-6416
- LPAS
LabView SYSTEM N |
Software Re_quwed
* Optional

Typical 2D Vibrational Spectroscopy Setup




|IR-6416 LASPEC Control Software
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|IR-6416 LASPEC Control Software

; H} setinttime_wvi

t Operate Tools Browse
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LASPEC Integration Gate Setup




IR-6416 SYSTEM with MCT Detector
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IR-6416 with Detector Complete System

64 Element MCT
Detector Array

80 Channel IR-6416
System (16 Ext Ch'’s)

PCI DIO Card

Host Computer System
Interconnect Cables
Power Supply

LASPEC Control
Software

LabView™ Source
code and VI's
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THz

Si1:Ga

Si1:B

Ge:Be

Ge:Ga

Ge:Ga(L O OO
S1 Bolometer

Ge Bolometer
Hot e- InSb

NoO OO ooogg

[15-18
[]15-33
[1 30-50
[140-130
[1 80-180
[10.1-1000
0.1-5000
- 0.1-5000
2150-200 450-5000
200-5000
450-5000
[11-1000

[J 4K

[1 4K

[1 4K

[1 4K

L] 4K

L1 4K

[J 300mk-1.6K

[1 300mk-1.6K
4Kk OO
4K OO O 00O
[1 4K

[11.6-4K



InSb

Trarsmission

InSh detectors (Project #697)
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INSh
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SI bolometer
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Polyethlene




