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EMVA 1288 Report Summary
Cover Page

Package includes all associated EMVA Report Summaries valid for the following
Phantom camera models

TMX 7510, TMX 6410, TMX 5010
Updated for cameras w/ minimum firmware phfw 203
Refer to the report corresponding with your camera configuration:
*  Monochrome models, Standard mode: PDF pages 2-3
*  Monochrome models, Binned mode: PDF pages 4-5
* Color models, Standard mode: PDF pages 6-9

These monochrome reports also apply to TMX-UV camera models.

Each report summary was generated by Vision Research in accordance with the
EMVA 1288 4.0 standard.

For more information on EMVA 1288 image measurements visit:
www.phantomhighspeed.com/emva
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Vision Research, Phantom TMX 7510, 441, 18.10.2024 EMVA Standard Compliant

EMVA 1288 Data Sheet m0440

This data sheet describes the specification according to the standard 1288 Release 4.0 Linear issued on 21 June
2021 for ” Characterization and Presentation of Specification Data for Image Sensors and Cameras” by the Eu-
ropean Machine Vision Association (EMVA), published at https://www.emva.org/standards-technology/
emva-1288/ with proprietary extensions from AEON. The measurements were performed with the AEON
ACC2b RGB-IR, Release 9, 31.10.2023, SN 0032(AMETEK), software version 2.0.

Measurements performed by Vision Research.

Type of data presented  Single Nr. Centroid/FWHM Gain, blacklevel ¢, (ms)
Vendor Vision Research 1 531.5/31.2nm 1/0.4% 0.0100
Model Phantom TMX 7510

Serial number 441 Optional data measured: None

Sensor diagonal 27.92mm

Lens category F-Mount

Resolution 1280 x 800, 12 bit

Offset/Size used 0x 0/ 1280 x 800

Pixel size (hxv) 18.50 um x 18.50 pum

Sensor Vision Research Proprietary

Sensor type CMOS

Shutter type Global

Overlap cap. Overlapping

Max. frame rate 76086.0 Hz

Interface type Ethernet

Spectral sensitivity m0440, 18.10.2024
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EMVA Standard Compliant Vision Research, Phantom TMX 7510, 441, 18.10.2024

Summary Sheet for Operation Point 1 at a Wavelength of 532 nm

Type of data Single Gain, black-level 1/0.4%
Exposure control By irradiance Environmental temperature 25.7°C
Exposure time 10.000 us Camera body temperature 31.1°C

Frame rate 1000.0 Hz Internal temperature(s) —

Data transfer mode Mono 12 (R3C) Wavelength, centr., FWHM 532nm, 31.2nm

Quantum efficienc
Photon Transfer y

0,
Photon transfer m0440, 532 nm, 18.10.2024 n 82.3%
2000 - rono data Overall system gain
K 0.4143DN/e™
1/K 2.414e= /DN
— monofit Temporal dark noise
1500 e
~ o £ o4 25.7e~
<
5 l++++‘++ Oy .dark 10.7 DN
E AT Signal-to-noise ratio
e P
1000 N SNRmax 97.0
3 d 39.7dB
§ . 1/SNRmax 1.031 %
= - J)}' Absolute sensitivity threshold
,// g He.min 26.3e™
3 He.min.area 0.0767 e~ /um?
. Saturation capacity
mono: var(dark) = 113.87 DN~2, K = 0.414 +0.5%
0 He.sat 9406 e~
0 1000 2000 3000 4000 - 2
mean - dark value (DN) He.sat.area i /Mm
Signal-to-Noise Ratio DRI [
SNR m0440, 532 nm, 18.10.2024 DR 358
1000 -+ mono SNR 51.08 dB
Spatial nonuniformities
S e e S S S DSN U1288 6.89e~
100 7 2= X mono SNRT DSN Uisgg.col 0.11e™
DSNU1288.row 0.06€™
< X?“ DSN U1288.pix 6.88e™
% /"r — mono fit PRNU1288 0395 %
% 10 ‘%’ > PRNU1288.COI 0102%
0= PRNU1288 row 0.025 %
. 0,
=+ mono fit total PRNU1288PIX 0381 /0
o Linearity error
! g LE 1.15%
/7 T Dark current
Ve e e 44571e™ /s
- Me.var 43745 e_/s
1 10 100 1000 10000 100000 1le+06

exposure (photons/pixel)
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Vision Research, Phantom TMX 7510, 441, 21.10.2024 EMVA Standard Compliant

EMVA 1288 Data Sheet m0443

This data sheet describes the specification according to the standard 1288 Release 4.0 Linear issued on 21 June
2021 for ” Characterization and Presentation of Specification Data for Image Sensors and Cameras” by the Eu-
ropean Machine Vision Association (EMVA), published at https://www.emva.org/standards-technology/
emva-1288/ with proprietary extensions from AEON. The measurements were performed with the AEON
ACC2b RGB-IR, Release 9, 31.10.2023, SN 0032(AMETEK), software version 2.0.

Measurements performed by Vision Research.

Type of data presented  Single Nr. Centroid/FWHM Gain, blacklevel ¢, (ms)
Vendor Vision Research 1 531.5/31.2nm 1/0.4% 0.0100
Model Phantom TMX 7510

Serial number 441 Optional data measured: None

Sensor diagonal 27.62mm

Lens category F-Mount

Resolution 640 x 384, 12 bit

Offset/Size used 0x 0/ 640 x 384

Pixel size (hxv) 37.00 pm x 37.00 yum

Sensor Vision Research Proprietary

Sensor type CMOS

Shutter type Global

Overlap cap. Overlapping

Max. frame rate 308823.0 Hz

Interface type Ethernet

Spectral sensitivity m0443, 21.10.2024
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EMVA Standard Compliant Vision Research, Phantom TMX 7510, 441, 21.10.2024

Summary Sheet for Operation Point 1 at a Wavelength of 532 nm

Type of data Single Gain, black-level 1/0.4%
Exposure control By irradiance Environmental temperature 25.8°C
Exposure time 10.000 us Camera body temperature 32.1°C

Frame rate 1000.0 Hz Internal temperature(s) —

Data transfer mode Mono 12 (Binning R3C) Wavelength, centr., FWHM 532nm, 31.2nm

Quantum efficienc
Photon Transfer y

0,
Photon transfer m0443, 532 nm, 21.10.2024 ) 79.7%
0 - rono data Overall system gain
K 0.1051 DN/e~
. 1/K 9.510e~ /DN
i
° ANt ~ mono it Temporal dark noise
i
S8 ol o4 75.8e~
< +
5. */% i Oy dark 7.97 DN
E /,/‘ Signal-to-noise ratio
> 7
5 oy SNRmax 192.9
g 7 45.7dB
g 200 >
5 i 1/SNRmax ~ 0.518%
> {))/ g Absolute sensitivity threshold
100 /j/ é’ W, il 76.3e~
() i He.min.area 0.0558 ei/ﬂm2
mono: var(dark) = 63.59 DN*2, K = 0.105 +0.5% Saturation capacity
’ HMe.sat 37199e~
0 1000 2000 3000 4000 - 2
mean - dark value (DN) Me.sat.area 27e™ /pum
Signal-to-Noise Ratio Dynamic range
SNR m0443, 532 nm, 21.10.2024 DR 487
1000 -+ mono SNR 5376 dB
g 7 Spatial nonuniformities
DSNU12gs  29.3e
00 X mono SNRT DSN U1288.col 0.6e™
& DSNU1288.row 1.8€~
o /& DSN U1288.pix 29.2e~
: / — mono it PRNU1288 0.268 %
£ 10 /@‘3{ PRNU;288.col 0.086 %
A PRNU1288 row 0.062 %
. 0
== mono fit total PRN U 1288.p|x 0246 /0
g Linearity error
! 2 LE 1.29%
U Dark current
/ He.mean 195787 e~ /S
ok - 287453 ¢ /s
1 10 100 1000 10000 100000 1le+06

exposure (photons/pixel)
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\ Vision Research, Phantom TMX 7510, 433, 22.10.2024 EMVA Standard Compliant

EMVA 1288 Data Sheet m0444

This data sheet describes the specification according to the standard 1288 Release 4.0 Linear issued on 21 June
2021 for ” Characterization and Presentation of Specification Data for Image Sensors and Cameras” by the Eu-
ropean Machine Vision Association (EMVA), published at https://www.emva.org/standards-technology/
emva-1288/ with proprietary extensions from AEON. The measurements were performed with the AEON
ACC2b RGB-IR, Release 9, 31.10.2023, SN 0032(AMETEK), software version 2.0.

Measurements performed by Vision Research.

Type of data presented  Single Nr. Centroid/FWHM Gain, blacklevel ¢, (ms)
Vendor Vision Research 1 466.2/20.3nm 1/0.4% 0.0200
Model Phantom TMX 7510 2 531.5/31.2nm 1/0.4% 0.0200
Serial number 433 3 629.4/13.3nm 1/0.4% 0.0200
Sensor diagonal 27.92mm

Lens category F-Mount Optional data measured: None

Resolution 1280 x 800, 12 bit

Offset/Size used 0x 0/ 1280 x 800

Pixel size (hxv) 18.50 um x 18.50 pum

Sensor Vision Research Proprietary

Sensor type CMOS

Shutter type Global

Overlap cap. Overlapping

Max. frame rate 76086.0 Hz

Interface type Ethernet

Spectral sensitivity m0444, 22.10.2024
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EMVA Standard Compliant Vision Research, Phantom TMX 7510, 433, 22.10.2024

Summary Sheet for Operation Point 1 at a Wavelength of 466 nm

Type of data Single Gain, black-level 1/0.4%
Exposure control By irradiance Environmental temperature 26.0°C
Exposure time 20.000 us Camera body temperature 29.2°C

Frame rate 1000.0 Hz Internal temperature(s) —

Data transfer mode Color 12 (R3CQ) Wavelength, centr., FWHM 466 nm, 20.3nm

Quantum efficienc
Photon Transfer y

0,
Photon transfer m0444, 466 nm, 22.10.2024 ) 68.9 A)
1000 - blue data Overall system gain
K 0.3778 DN/e™
e - 1/K 2.647¢~ /DN
Cqb — blue fit Temporal dark noise
1200 Pt
5 //4‘ o4 27.5e~
P ;
& 1000 2 Oy.dark 10.4 DN
E i Signal-to-noise ratio
g o0 SNRmax 100.7
g - 40.1dB
E 600 . 1/SNRmax 0.993 %
> 4/} g Absolute sensitivity threshold
400 S g h
//* = He.min 28.0e
pss E] -~
200 e He.min.area 0.0819e /HmQ
o q a
blue: var(dark) = 108.09 DNA2, K = 0.378 +0.4% Saturation capacity
0 Me.sat 10145 e~
= 2
i o mean - dé?'(l)(()value (DN) o 00 Me.sat.area 30e™ /um
Signal-to-Noise Ratio Dynamic range
SNR m0444, 466 nm, 22.10.2024 DR 362
1000 -+ blue SNR 51 . 17 d B
Spatial nonuniformities
DSNU12gg 7.44¢e
100 O e SR B X blue SNRT DSNUq5g8 co] 0.10e™
// DSNU1288 row 0.23e~
= y%%“ DSN U1288.pix 7.43 e~
gi“ /w — bive fit PRNU1288 0.727 %
% 10 % Vs PRNU1288.COI 0.077 %
v Vi PRNU1288 row 0.133%
. V)
?’, -+ blue fit total PRNU1288-p'X 0.710%
4 Linearity error
1 4 : LE 0.50%
Ve B
/ — theor. it Dark current
’ Hec.mean 43497 ei/S
He.var 50073e~ /s

1 10 100 1000 10000 100000 1e+06
exposure (photons/pixel)
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Vision Research, Phantom TMX 7510, 433, 22.10.2024 EMVA Standard Compliant

Summary Sheet for Operation Point 2 at a Wavelength of 532 nm

Type of data Single Gain, black-level 1/0.4%
Exposure control By irradiance Environmental temperature 26.0°C
Exposure time 20.000 us Camera body temperature 29.2°C

Frame rate 1000.0 Hz Internal temperature(s) —

Data transfer mode Color 12 (R3CQ) Wavelength, centr., FWHM 532nm, 31.2nm

Quantum efficienc
Photon Transfer y

0,
Photon transfer m0444, 532 nm, 22.10.2024 N 77.6%
2000 Overall system gain
data K 0.3867 DN /e~
e 1/K 2.586e~ /DN
Temporal dark noise
1500
N G fi o4 27.3e™
< L+t
5 e o Oy.dark 10.5DN
3 <y Signal-to-noise ratio
e <3
1000 2T SNRmax 101.2
=) i 40.1dB
g e 1/SNR 0.988 %
.© ) = max . 0
5 _'/ g w
> " Absolute sensitivity threshold
({/ % He.min 27.8e”
4"{ S He.min.area 0.0811 ei/ﬂmQ
(null): var(dark) = 111.16 DN2, K = 0.387 +-0.7% Saturation capacity
(null): var(dark) = 110.98 DNA2, K = 0.387 +0.6%
0 He.sat 10241 e~
0 1000 2000 3000 4000 - 2
mean - dark value (DN) He.sat.area 30e /um
Signal-to-Noise Ratio IDRTrEIE [
SNR m0444, 532 nm, 22.10.2024 DR 369
1000 51.34dB
SNR . . oy .
Spatial nonuniformities
p— + SNR DSN U1288 7.36e”
100 7~ = DSN U1288.col 0.11e~
T DSNU1288.row 0.24e”
. _
F 3 . DSN U1288.pix 7.35e
Ef ¥ PRNU12gg 0.537%
£ 2 - f PRNU12g8.col  0.041%
. PRNU1288 row 0.108 %
i o PRNU12gg pix  0.524 %
4 g it tota Linearity error
' 4 2 LE 0.76%
% ) mmﬂ _ Dark current
— theor. limit
M, e 424427 /s
M e 47704e™ /s
1 10 100 1000 10000 100000 1le+06

exposure (photons/pixel)
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EMVA Standard Compliant Vision Research, Phantom TMX 7510, 433, 22.10.2024

Summary Sheet for Operation Point 3 at a Wavelength of 629 nm

Type of data Single Gain, black-level 1/0.4%
Exposure control By irradiance Environmental temperature 25.9°C
Exposure time 20.000 us Camera body temperature 29.2°C

Frame rate 1000.0 Hz Internal temperature(s) —

Data transfer mode Color 12 (R3CQ) Wavelength, centr., FWHM 629nm, 13.3nm

Quantum efficienc
Photon Transfer y

0,
Photon transfer m0444, 629 nm, 22.10.2024 h 81.3%
1600 Overall system gain
K 0.3757 DN /e~
1 FE 0 1/K 2.662e~ /DN
ot
1200 oyt Temporal dark noise
1 _
~ < o4 28.1e
< ; o
& 1000 j/ﬁ o " Oy.dark 10.6 DN
E i Signal-to-noise ratio
S ik SNRmax 102.8
) A
S e 40.2dB
g /J 1/SNRmax ~ 0.972%
g A o Absolute sensitivity threshold
400 /: = _
iy 2 He.min 28.6e
Pt = 7
200 A He.min.area 0.0836 e /qu
(null): var(dark) = 111.63 DN/~2, K = 0.376 +0.8% saturation capaCity
’ HMe.sat 10575e~
0 1000 2000 3000 4000 - 2
mean - dark value (DN) Me.sat.area 3le” /um
Signal-to-Noise Ratio Dynamic range
SNR m0444, 629 nm, 22.10.2024 DR 369
1000 51.35dB
Spatial nonuniformities
+ SNR
DSNU12gg 7.56e~
100 e DSNU12gg.col 0.12€~
. DSNU1285.row 0.21€”
= ) 7o DSN U1288.pix 7.55e~
; w PRNU12gg  0.965%
% 10 % PRNU1288.COI 0.032 %
i ;’/ - e PRNU1288 row 0.047 %
J’F PRNUlggg_piX 0.962 %
¥y g Linearity error
1 -2 é -~ fit total LE 0.53%
/1'{‘ — theon it Dark current
He.mean 42233 e*/s
Lo Me.var 47859 e~ /S
1 10 100 1000 10000 100000 1le+06

exposure (photons/pixel)
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