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DE LA RECHERCHE A LINDUSTRIE

Cea 1. INTRODUCTION
1. GENERAL CONTEXT

B —

Goal: equip Europe with high performance large format IR detectors for space applications and astrophysics

2010 2013 2016
I } I l
1 1 Phase: 2" Phase 31 phase:
ALFA - MCT material - TV format detector - Prototype NIR/SWIR large format array

manufacture, test and
characterization

1 1

I I

1

program : performance : ,  detector 2K (now)
y demonstration | 1

* ALFA Development: Lynred (ROIC + Hybridization) + CEA-Leti (PV)
* Characterisation: Astrophysics Department, CEA
* Funding: ESA, FOCUS

Picture of ALFA detector

= TV format detectors of phase 2 have been extensively studied.

Persistence: Irradiation: effect of the remaining substrate on the
Persistence amplitude as a function of electrical stress response of IR detector under irrradiation

amplitude measured on detector from different phases.
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1. INTRODUCTION
2. ALFA REQUIREMENTS

ALFA detector specifications: very similar to H2RG.

Parameter Value

Dimension
Number of pixels 2048x2048
Pixel pitch 15x15 um
Number of outputs 32 (Readout available through 1, 2, 4, 8, 16, 32)
Reference Output 1

Performance

Charge handling capacity = 60ke-
Cutoff wavelength 2.1+0.05um
QE >70%
Dark Current < 0.1 e-/s/pix at 100 K

Operation
Reset Line by line, pixel by pixel, global reset, single pixel reset
Readout rate Science: 100 kHz (pixel readout per channel)

Fast mode: 5 MHz (pixel readout per channel)

In total 4 detectors were fabricated:

» 4 are operable
> 2 have good PV layer = The best one will be used inside the CAGIRE instrument.

- Presentation will focus on this detector.
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ST INTRODUCTION

3. TEST BENCH DESCRIPTION

——

Test bench description

* Light-tight cryostat with no entrance
window.

.+ Optional LED and Blackbody can be
installed inside the cryosat for specific
measurement (linearity, persistence, ....)

* Detector temperature can vary between
30 Kand 220 K.

* Extremely good temperature control over
_ hours (1.6 mK rms over hours, required
— for long dark measurements)

Picture of the cryostat used to characterized the detector under dark condition

Acquisition chain:

* Home developed cold pre-amplifier electronic, based on OPA350 (based on ESO design) , to amplify the detector
output signal. Pre amplifier operates at 80 K.
* New Generation Controller (from ESO) used to control the detector
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2. WHAT WORKS WELL

1. DETECTOR GAIN

OutCol

Conversion gain

Expectation: ——f— vssa

SelRow_c _OE Couca
= Status of capacitances of ALFA devices (after . z
. . . VSUBPV !

discussion with Lynred 31/05/22) ceppy T LT VSSA
= Estimated total capacitance of integration is PV ﬂ

composed of: CL Drain_SFD

. . ) ) o | RST Pix R

fixed capacitance + diode capacitance + parasitic vssa J_ REE

capacitance. o .
Schematic view of ROIC architecture

= Estimated total capacitance is equal to (worst

Case) ~70 fF. CH329505, copocdonce:ixdeelr::c;tfrom shot noise, 100 K
2.5x10°F | | | ]
Mesurement: ok copocitance of peok 716 fF g0
= The conversion gain has been measured with : 1o
standard Photon Transfert Curve (PTC) 1ot ‘

technique. The mean capacitance is equal to oxroiT 1
71.6 fF in good agreement with estimation. ;
But this capacitance value has to be corrected 1
for IPC. o ' Jo
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capacitonce (fF)

N
o

fraction of pixels (%)

5.0x10°F 20
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Crosstalk

2. WHAT WORKS WELL

2. CROSSTALK

= Capacitances derived from PTC must be corrected from inter pixel capacitance

- IPC measured for ALFA device, using 4096 IPC pixels (using of a dedicated mode the ROIC)
- 0.8% for CH329505

=Average corrected total capacitances is 67.1 fF for CAGIRE detector.

5.00x100

3.75x10°

2.50x10°

1.25x10°

IR Detector FOCUS workshop

CH 329505, maximum IPC (%), 100 K, bias 400 mVv

CEA-Saclay | 07/12/2022

counts

CH 329505, maximum IPC, 100 K, bias 400 mV
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peak of maximum IPC 0.78 %
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DE LA RECHERCHE A LINDUSTRIE

C@ZI 2. WHAT WORKS WELL

3. DARK CURRENT

B —

CH329505, dark current map at 100 K, row reset (e—/s/pixel)
1.00x10°

Dark current measurement:

1

= Dark current measurement at 100K is 20h long ot
= Peak of the distribution is equal to 0.004 e-/s/pix
= QOperability at dark at 100 K: 95% .

ALFA CH329505, dark current vs temperature
row resez
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2. WHAT WORKS WELL

4. COSMETICS

Pixel response non uniformity:

= At 1.3 um, the PRNU is 5.3%.

= Close to the cutoff wavelength, the QE map changes. The PRNU at 2.05 um is 6.7%.
= QOperability under flux is 99%

CH329505, quantum efficiency map at 1.3 um

6.88x10 "

6.25x10 "

5.62x10"

5.00x10""
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2. WHAT WORKS WELL

5. LINEARITY

Detector demonstrates very good linearity:

= Charge handling capacity is equal to 179 000 e-. Defined as the signal level where non linearity
exceeds 3%.

= Non linearity is equal to 0.1% at 60 ke-. Full well requirement

|

CH329505, linear well charge—handling capacity, 100 K
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3. WHAT DOES NOT WORK SO WELL

1. QUANTUM EFFICIENCY

*  Bench funded by FOCUS Labex

*  Three components:

. o - monochromator,
Fore Optlcs i M h t B - fore-optics
‘ - -,, onochromator - cryostat

s ’V '—Q’ =
0“‘

* Collimated beam to illuminate calibrated photodiode
and detector simultaneously

Entrance window

Spot Image

\
\

_~ device
Exit slit from
monochromator
A ==
. OAPS E — Sl
Fore Optics | : o

Integrating
Sphere

Exchange pmho

mechanism

» Test bench validation

quantum efficiency of detector CH1403
o — T T

+ Basic principle of the measurement:

I det I TTcalib phd ()l) h ]
QE(A) = = XQEpyp(4) o ]
Icatib pha Irrgee (1) m-: Quantix macaureman .
[ J [1 J L J © L . ESTEC meagsuremen: it
} | ! ;
Ratio of measured currents Ratio of illumination QE of the calibrated [
photodiode oz 7
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e O T ORK SO WELL

1. QUANTUM EFFICIENCY

The Quantum Efficiency (QE) of the detector has been measured on Quantix test bench, with two
methods:

1. With the calibrated photodiode (FOCUS, CEA/LETI)

2. With the ESA reference device 1403 (manufactured by CEA/LETI)

CH329505, quantum efficiency, 100 K
1o T -+ T " " T " " T "™ "1 "~ " " T T T

reference device: calibrated photodiode : QE measurement reSUItS'

reference device: ESA device CH1403

 QEisflat around 60%
e Cut off wavelength: 2.075 um
* 12 % uncertaintity on QE measurements

(dominated by measurements of the
photodiode current)

A

800 1000 1200 1400 1600 1800 2000 2200
wavelength (nm)

QE out of requirement (QE = 70%). Measurement validation is pending additionnal test:
» Radiometric QE measurements are undergoing.
» CEA-Leti is also performing measurement on test chip.
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3. WHAT DOES NOT WORK SO WELL

2. EXCESS NOISE

Readout noise

* 100 CDS images acquired

* CDS noise of the detector alone is equal of 60 electrons

* Total CDS noise (detector + acquisition chain) is equal to 72 electrons

FUR noise reduction and Fowler reduction.

= 100 ramps acquired with 256 images under dark conditions (readout noise limited regime)

CH329505, Up—the—ramp noise, 100 K CH329505, Fowler noise, 100 K
70 F theoretical noise reduction in readout noise limited regin%e _E ot T Tt
E measured noise reduction, averaged over all 32 channels E E
E E 60 [ __ theoretical noise reduction, readout noise limited regime =
60 2 = _ measured noise reduction, averaged over all channels
F E 50 4
__S0F = E
‘L C . n c
L oF 3 < 40F
gk ] &k
g 40F = e F
F E 30F
30k = E
. 3 20F
20F E 10F
E N I R T S S S S S S RS - E . T
20 40 60 80 100 120 20 40 60 80 100 120
number of readouts number of Fowler pairs
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3. WHAT DOES NOT WORK SO WELL

2. EXCESS NOISE

Noise spectral density

= Strong 1/f noise is visible

= Different tests have been performed with no effect such as: use external current source, use
of very low noise power supply instead of NGC ones, improve grounding, filtering biases.

= The noise has been studied as a function of the two bias voltages used to drive the two stages
of source followers. No drastic variation has been observed.

spectral noise density

100.000 T
E — cryogenic preamplifier channel 27

T T TTTTT
T I

- REFOUT CH259

10.000 - E
\/‘QA . Integral of noise spectral density:
I ‘ i 98uV for the reference output
lhulM

3
E 1.000 3 w
> m i . |
§ Integral of noise spectral density:

0.100 . eqr .
3 : 28V for acquisition chain (lowest
o
© value).

0.010L The mean acquisition chain is equal

to 58.4uV (calculated over 32
- channels).
0.001 Ll sl Co vl . Ll Lol h
0.1 1.0 10.0 100.0 1000.0 10000.0

frequency (Hz)
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3. WHAT DOES NOT WORK SO WELL

3. GENERAL COMMENTS ON ROIC PROBLEMS

List of issues

1. Global reset cannot be programmed

2. REFOUT output signal sees only output follower and
not the pixel source follower > Offset difference.

3. Output signal of active pixels is lowered by 1V
during reset

4. Short circuit between bias voltage SUBPV and
VREF during RESET (via test pixels).
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3. WHAT DOES NOT WORK SO WELL

3. GENERAL COMMENTS ON ROIC PROBLEMS

List of issues

1.
2.

3.

Global reset cannot be programmed

REFOUT output signal sees only output follower and
not the pixel source follower > Offset difference.
Output signal of active pixels is lowered by 1V
during reset

Short circuit between bias voltage SUBPV and
VREF during RESET (via test pixels).

Health check, coupling between test pixels

IR Detector FOCUS workshop CEA-Saclay | 07/12/2022

Two sets of pixels can be used to check the health
of the device. These are schematically shown
below

Column Bus Column Bus

Output signal

D ROW_SELi— D_ROW_SELi—

[ — L
' V_PIX SFD
. [ V_PIX_SFD

VREF |
VREF

SUBPV

Active Pixel

Figure 43: VRST BR

Active Pixel

Figure 42: VSUBPD BR

Signal of VRST test pixel should be independent
of VSUBPV voltage. However:

CH329505, transfer function of VRST test pixels
T T T T T T

2.4x10*

2.2x10*

t (ADU)

3>

2.0x10*

outp!

1.8x10*

1.6x10*

" L
1.6 | PAGE 18



3. WHAT DOES NOT WORK SO WELL

3. GENERAL COMMENTS ON ROIC PROBLEMS

List of issues

1.
2.

3.

Global reset cannot be programmed

REFOUT output signal sees only output follower and
not the pixel source follower > Offset difference.
Output signal of active pixels is lowered by 1V
during reset

Short circuit between bias voltage SUBPV and
VREF during RESET (via test pixels).

Health check, coupling between test pixels

In 1 output and 4 outputs readout modes, the
unused outputs are not powered off.

In 4 output mode the current in the SF is 8 times to
high. In 1 output mode the current in the pixel SF is
32 times too high
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3. WHAT DOES NOT WORK SO WELL

3. GENERAL COMMENTS ON ROIC PROBLEMS

Image of the ROIC, 100 K, nominal science mode (units ADU)

List of issues 4.25x10*
1. Global reset cannot be programmed
2. REFOUT output signal sees only output follower and 4126104

not the pixel source follower > Offset difference.

3. Output signal of active pixels is lowered by 1V
during reset

4. Short circuit between bias voltage SUBPV and

4.00x10*

VREF during RESET (via test pixels). 3.88¢10*
5. Health check, coupling between test pixels
6. In 1 output and 4 outputs readout modes, the Ll

Figure 7 Raw image with the bare ROIC, showing the gradient across channels

unused outputs are not powered off.
7. In 4 output mode the current in the SF is 8 times to

CH259, ref pixels rows 2045:2046, 100K
——

high. In 1 output mode the current in the pixel SF is 3.1x1o‘§
32 times too high :
8. Gradient of offsets sosot

t (ADU)

]

3

2.9x10*F

outp

2.8x10*F

. Detector

0 500 1000 1500 2000
column number

- These offsets are not visible in the acquisition chain

alone (pre-amplifier + NGC)
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3. WHAT DOES NOT WORK SO WELL

3. GENERAL COMMENTS ON ROIC PROBLEMS

List of issues ALFA detfe_ctor is populated V\{ith reference pixels
non-sensitive to light. BUT this is not what was
measured.

1. Global reset cannot be programmed

2. REFOUT output signal sees only output follower and
not the pixel source follower > Offset difference.

3. Output signal of active pixels is lowered by 1V
during reset

4. Short circuit between bias voltage SUBPV and
VREF during RESET (via test pixels).

5. Health check, coupling between test pixels T %ensiti\{e pixel reaching

6. In 1 output and 4 outputs readout modes, the saturation ]
unused outputs are not powered off. | |

7. In 4 output mode the current in the SF is 8 times to _ _ | wemenmeer
hlgh In 1 OUtpUt mOde the Current |n the plxel SF IS Figure 10 Signal level of the sensitive pixels under illumination, device CH329505
32 times too high

8. Gradient of offsets °”‘
9. Reference pixel coupling with active pixel osi7f

CH329505, sensitive pixels under illumination, 100 K
T T

09 ]

0.8f e

utput signal (V)

CH329505, 57 fF reference pixel under illumination, 100 K
F T T

)

0.516 f*

§0.5153— ) . . ‘
s Reference pixels following
os1af ensitive pixel behavior E

0‘5135— —E

signa

t

1 1
0 50 100 150
frame number

Figure 12 Signal level of the 57 fF fixed capacitance reference pixels under illumination, device CH329505
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3. WHAT DOES NOT WORK SO WELL

3. GENERAL COMMENTS ON ROIC PROBLEMS

List of issues

1.
2.

8.
9.

Global reset cannot be programmed

REFOUT output signal sees only output follower and

not the pixel source follower - Offset difference.

Output signal of active pixels is lowered by 1V
during reset

Short circuit between bias voltage SUBPV and
VREF during RESET (via test pixels).

Health check, coupling between test pixels

In 1 output and 4 outputs readout modes, the
unused outputs are not powered off.

In 4 output mode the current in the SF is 8 times to
high. In 1 output mode the current in the pixel SF is
32 times too high

Gradient of offsets
Reference pixel coupling with active pixel

10. Row reset

IR Detector FOCUS workshop

CEA-Saclay | 07/12/2022

Dark current map depending on the reset pattern.

CH259, dark current map, 100 K, row reset (e—/s/pixel)
2.00x10°

Line by line reset

1.25x100
5.00x107 "

—-2.50x10"

-1.00x109

Figure 21 Dark current map of device CH259 at 100 K, row reset

CH259, dork current map, 100 K, pixel reset option 1 (e—/s/pixel)
2.00x10°

Pixel by pixel reset
1.25x10°

5.00x10~!

-2.50x10""

—1.00x10°

Figure 22 Dark current map of device CH250 at 100 K, pixel reset option 1,



3. WHAT DOES NOT WORK SO WELL

3. GENERAL COMMENTS ON ROIC PROBLEMS

List of issues
1. Global reset cannot be programmed

2. REFOUT output signal sees only output follower and
not the pixel source follower > Offset difference.

3. Output signal of active pixels is lowered by 1V
during reset

4. Short circuit between bias voltage SUBPV and
VREF during RESET (via test pixels).

5. Health check, coupling between test pixels

6. In 1 output and 4 outputs readout modes, the
unused outputs are not powered off.

7. In 4 output mode the current in the SF is 8 times to
high. In 1 output mode the current in the pixel SF is
32 times too high

8. Gradient of offsets
9. Reference pixel coupling with active pixel
10. Row reset

11. IPC mode (due to reset problems)
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3. WHAT DOES NOT WORK SO WELL

3. GENERAL COMMENTS ON ROIC PROBLEMS

List of issues

1.
2.

3.

10.
11.
12.

IR Detector FOCUS workshop

Global reset cannot be programmed

REFOUT output signal sees only output follower and

not the pixel source follower > Offset difference.

Output signal of active pixels is lowered by 1V
during reset

Short circuit between bias voltage SUBPV and
VREF during RESET (via test pixels).

Health check, coupling between test pixels

In 1 output and 4 outputs readout modes, the
unused outputs are not powered off.

In 4 output mode the current in the SF is 8 times to
high. In 1 output mode the current in the pixel SF is
32 times too high

Gradient of offsets

Reference pixel coupling with active pixel

Row reset

IPC mode (due to reset problems)

Reference output correlation with sensitive pixel

CEA-Saclay | 07/12/2022

output signal (V)

Separate reference output signal is correlated

with sensitive pixel signal.

CH259, REFOUT signal

0 500 1000

1500
—

1.12F T T T T T T T T T T T T

REFOUT

average column at dark

1

6.0x10*
sample #

0 2.0x10*  4.0x10*

8.0x10*

1.0x10°
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Cea 4. PERSISTENCE

Electrically stimulated persistence induced by reset

- Very long settling time at dark at Tdet < 110K
= Duration of dark current measurement at 110 K > 10h, at 100 K > 20 h...

CH329505, pixel (1024,1024), dark
L e L

0'546 T T T T T T T T T

100 K

110 K
0.544

0.542

output signal (V)

0.540

0.538

0 2 4 6 8 10 12
time (hr)

=>» The reset seems to be highly disturbing. It induces very long perturbations of the
detector
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4. PERSISTENCE

Optically stimulated persistence o0 23505, persistence omplitude vs lluminotion, 100K
= Persistence has been measured as a function of Persistence saturation regime
illumination level. 20001 ]

= Measurement protocol: ]
1. Conditionning of the detector T°F ]

2. Dark reference Y ]

3. Optical flash " reep § ]

4. Persistence measurement [ S ALFA detector ]

= Analysis protocol .’ § ]
= Fit with 3 exponentials with a dark current . E IIIII - o o o o ]

contribution 0 10 20 30 40 50 60

illumination level (normalized to full well)

Persistence current 70s after reset
CH329505 persnstence current (705 after reset) vs |Ilum|not|on 100 K

l ’ ‘8 M E
KL ‘q. a
- ~_150_e [s/pix_ —'ﬂ" K, B
21 esspin & ' : H2RG detector
B ; (ESA Euclid Detector)
I I
Ho e ALFA detector E i, =
£ . H
Of:, . g, il ......... [ Loy Loy [ - = 4 T S |_m 5 5 =
0 ! 10 20 40 50 60 equivalent illumination (ke-)
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Regarding the other good detector

= Same QE (about 60 %) X
= Same noise, and same ROIC problems »{
= Dark current very low

= Cross talk problem on the right left cornerx

CH 259, maximum IPC (%), 100 K, bias 400 mV

2.50x10"
Mean IPC 1.6%
u n 108
1.88x10" "
~ 10*
2
N
1.25x10" N
’ é 10?
é 10°
6.25x10°
1072
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Quantum efficiencies of ALFA devices, 100 K
1.0 T T T T T T T T

CH 299259

i CH 329505 7
0.8 —

QE

(U U RS S SR SRS B .. Y\

0.0 & S
800 1000 1200 1400 1600 1800 2000 2200
wavelength (nm)

ALFA devices, dark current vs temperature

temperature (K)
2 20®B0706050140130120 110 100 90 70 60
TTT T T 17771 T T T T T T T T T

- — CH329505

— CH299259

ESA req. 0.1 e—/s/pixel at 100 K

6 8 10 12 14 16
1000/T (K™")
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6. ASTEROID PROGRAM: LYNRED SWIR PV LAYERS

1. PROGRAM PRESENTATION

ASTEROID: ASTronomy EuROpean Infrared Detection

- Funding : Eleﬁ.‘ EV G
+ European Commission e
« Development: .y
« Lynred (PV, 1st SWIR PV layer dedicated to Seag g, Qb
very low flux applications) and CEA-Leti EFA§ R
(ROIC) I p—

* Characterisation :
* Astrophysics Department, CEA
« ASTEROID Specifications:

*  ALFAlike technology, HgCdTe-based IR ref. LETI Type Characterized at DAP
detectors — — h
* 640x512 with a pixel pitch of 15um. ref. LETI General performance
* Spectral domain 0.8um to 2.1um. 21-03 Very good b |
* Dark <0.1 e-/s/pix at 100 K 21-08 Very good
21-09 Very good
21-02 Polluted by glow
9 detectors manufactured 21_34 bolluted b;:k,w
-> 7 delivered at CEA-Dap 21-06
. —ZT-UT e
-> 6 characterized 21-09 Vonovariante
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DE LA RECHERCHE A LINDUSTRIE

6. ASTEROID PROGRAM: LYNRED SWIR PV LAYERS

2. DARK CURRENT MEASUREMENT

Detector bias: 400 mV  Detector operated in Following Up the Ramp:

Detector temperature: 100 K
2108 2109

CH2103, dork current map, 100 K, bias 400 mV (e—/s/pixel)

2.50x1072 2.50x10™2

1.88x1072 1.88x10™2

1.25x1072

1.25x1072

6.25x1073 6.25x10"3

CH2108, dark current distribution, 100 K CH2109, dark current distribution, 100 K
T T T T T T T T

T 100 e .
[ dark current ot peak of distribution 0.005 e-/s/pi
L Jeo dark current ot peok of distribution 0.004 e-/s/pixel
600
I &
60 ©
L 3
2] X
2 1 .
S 400 i = €
o ° o
g | i . 8
L 40 2
1 8
200
L —20
F Y 1
0 I h Y Whtreityonon o .
0.00 0.02 0.04 0.06 0.08 0.00 0.02 0.04 0.06 0.08

current (e~ /s/pixel) current (e-/s/pixel)

CH2109, dark current map, 100 K, bios 400 mV (e—/s/pixel)

100

60

40

fraction of pixels (%)

20

2.50x10"

1.88x10~

1.25x10°

6.25x10

counts

10 hours long measurement, 1200 images

2103

CH2108, dark current map, 100 K, bios 400 mV (e—/s/pixel)

2
2
2
3
0
CH2103, dark current distribution, 100 K
E T T T T T 100
5000 ]
E dork current ot peok of distribution 0.004 e—/s/pixel
E —180
4000 ]
—60
3000 ]
—40
2000 4
1000 1%
of . n 0

0.00 0.02 0.04 0.06 0.08
current (e-/s/pixel)

Median dark current < 0.005 e-/s/pix
Despite glow mitigation protocol, glow of the output amplifier is still visible.
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6. ASTEROID PROGRAM: LYNRED SWIR PV LAYERS

Sl 3. INTERPIXEL CAPACITANCE

A number of predefined pixels are keep Results

under reset while the others integrate.

Two images are aquired:
1. One standard CDS image

2. One also in CDS with IPC pixels are
kept under reset.

Difference of the two images give the « IPC
image ». Image is then normalized to
retrieve IPC.

CH2108, "IPC" image subtracted from “CDS" image, 1.3 um QIPC kernel measured on both defe?-’\to,:

1.00x10™3

CH2109, map of the total inter pixel capacitance, 1.3 um
CH2108, mop of the total inter pixel copacitance, 1.3 um (%)

3.91x10°
3.39x100
2.86x10°
2.34x10°
. 1.81x10°

IPC map measured on both detector

7.50x10™%

5.00x10~%4

2.50x10™%

0

The total mean IPC is lower than 2.6 % (sum of 8 pixels around central pixel)
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- 4. QUANTUM EFFICIENCY MEASUREMENT

The Quantum Efficiency (QE) of the detector has been \ a\@k : |
i

| Cryostat

measured on Quantix test bench. v %‘ i

- Fore Optics .’
. e | [
2108: QE at-h00 K

Z « Cut off wavelength: 2.05 pm

027 Absorption in the substrate ? * 12 % uncertaintity on QE

0.1 4 measurements (dominated by
measurement of the photodiode

*0 "800 1000 1200 1400 1600 1800 2000 2200 current)

Wavelength in nm

The Pixel Response Non Uniformity (PRNU) at 1.3 um is very good, around 2% for all
diode technologies: for each diode technology, the photonic current in each corresponding
subarea of the array was normalized to its mean value)
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Cea 7. IN A NUTSHELL

Lynred and CEA-Leti demonstrate rather good PV layer manufacturing capability
...but lots of ROIC problems

Detector EUCLID H2RG CEA/LETI ASTEROID: ASTEROID: ASTEROID:
detector, 2.3 CH1403 Lynred Lynred CH2108 Lynred CH2103
um cutoff (ESA ref for CH2109 Detector with Detector with
Quantix, 1% different diode different diode
phase of ALFA geometries geometries
program)
1)
17e ) 2.1-2.6 2.4 25 23 Tobe
measured
QE ~80 % ~80 % To be max 75 % Tobe
measured measured
Dark current ~1 (polluted
. .0052 (Ph
at 100 K in DLLIER(JFire by glow, to be 0.004 0.003-0.006 0.002-0.005
. Serra B.)
e-/s/pix remeasured)

The results are highly encouraging, but further improvement would require:
1. 2nd version of ROIC
2. Additionnal manufacturing of ALFA detectors to improve statistics
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DE LA RECHERCHE A LINDUSTRIE

Cea BACK UP

BACK UP
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DE LA RECHERCHE A LINDUSTRIE

Cea BACK UP

CH329505 Tst (fost) time constont vs_illumination Ievel 100 K CH329505, 2nd (medlum) time constont vs illumination level, 100 K
ZInasannRAl AAAARRAARE RAARAAAARE RAARAAAAN LA A _ 1010 L I I I T T
C ] - overoged over whole array 4
g 1 - i
- averaged over whole array . 250 C low amplitude area R
i I Ii ] C ]
30p ow omplitude orea ] L high omplitude area i
K high omplitude area ] 200 - ]
O ] Ol ]
R ] R ]
g “U = 13
e R 2 150 -
3 ] 8 C ]
° h
£ ] £ I ]
] ~ 100 .
1o} - - 1
h 50 _
0 ;' ........ Lo v v e e Loev vy Loev vy Loev vy [ 1 [a] [ [ [ [ [ ]
0 10 20 30 40 50 60 0 10 20 30 40 50 60
illumination level (in FW units) illumination level (in FW units)

CH329505, 3rd (slow) time constant vs illumination level, 100 K

3000 T T LI T T ]

L averaged over whole array 4

2500 r low amplitude area J

C high amplitude area ]

_ 2000~ -
< C ]
< L i
2 3 i
2 1500 -
o - .
o L -
o - .
£ L ]
™ 1000~ =
500 -
o Lvv i, Leviiinins L v i Lvv i, [ ]
0 10 20 30 40 50 60

illumination level (in FW units)
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