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Orca Fusion vs Orca Quest

Fusion Quest
Product Number C14440-20UP C15550-20UP

Imaging Device Gen III sCMOS image sensor qCMOS image sensor

Effective nº of pixels 2304 x 2304 (5.3 Mpixels) 4096(H) x 2304(V) (9.4 Mpixels)

Pixel size µm 6.5 x 6.5 4.6 x 4.6

Effective Area mm 14.9 x 14.9 18.8(H) x 10.5(V)  

Quantum Efficiency (typ) % 80 (peak) 85 (peak)

Readout speed * frames/s 89 (Coaxpress), 31 (USB) 120 (Coaxpress), 17.6 (USB)

Readout noise ** e (RMS) 0.70 0.27

Exposure Time 17us to 10s (Fast scan) 7.2us to 1800s (Std scan)

* Best numbers, depend on the operation (scan) mode.
** Ultra quiet scan mode.
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Orca Fusion



Orca Quest



Orca Fusion vs Orca Quest: Dark Read Noise

Orca Fusion 

Orca Quest
0.27 e (RMS)  



* Results presented by B. D. Almeida (UFJF/Brazil) 
  in a CYGNO meeting, March/2022.

 Orca Fusion BT had good performance in 
pedestal images, but its STD doubled at 3k ms 
and reached 3x the initial value for the maximum 
exposure time. It also had border effect and the 
Energy Resolution is 12.9%.

 Orca Quest had best performance in pedestal 
images. It has no border effect and the STD did 
not increase too much even increasing the 
exposure time. The Energy resolution is 10.11%.

Orca Fusion vs Orca Quest: Pedestal*
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Quest

 (nm) Fusion Quest

300 - 320 0  Q > 25%

320 - 400 30% < Q < 70% 30% < Q < 80%

400 - 500 70% < Q < 80% Q ~ 85%

500 - 600 Q ~ 80% 70% < Q < 85%

600 - 1000 5% < Q < 80% 5% < Q < 70%

Fusion QE is more uniform between 400nm and 700nm (>70%)

Quest QE is higher between 400nm and 550nm (reaching 85%)

Orca Fusion vs Orca Quest: QE
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CoaxPress vs USB: cameras

1) For both cameras Hamamatsu suggests the Frame Grabber from Active Silicon, but with different numbers of 
CoaxPress inputs for each camera.

2) Fusion: Coaxpress solution only reaches higher readout speed (2.8x) in the Fast scan mode.

3) Quest: Coaxpress solution achieves 6x higher readout speed than USB in the Standard scan mode.

Orca Fusion Orca Quest
Product Number C14440-20UP C15550-20UP

Readout Interface (1) Coaxpress (Dual CXP-6), USB 3.0 Coaxpress (Quad CXP-6), USB 3.1

Readout Speed (Coaxpress) frames/s 23.2 (Standard scan)
5.4   (Ultra quiet scan)
89.1 (Fast scan)

120 (Standard scan)
5     (Ultra quiet scan)

Readout Speed (USB) frames/s 23.2 (Standard scan)
5.4   (Ultra quiet scan)
31.6 (Fast scan)

17.6 (Standard scan)
5      (Ultra quiet scan)
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CoaxPress vs USB: Frame Grabber

Orca Fusion
Orca Quest

AS-FBD-2XCXP6-2PE8                AS-FBD-4XCXP6-2PE8    



CoaxPress vs USB: Speed x ROI size

Orca Fusion Orca Quest
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CoaxPress vs USB: Speed x ROI size

Orca Quest

reading 8 bits doubles
the speed in USB to 35 

fps
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CoaxPress vs USB: Speed x ROI size

Orca Quest

for ROIs with 512
horizontal pixels

the speed in USB 
equals 

CoaxPress
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CoaxPress vs USB: single camera*

CoaxPress       USB 3.1

* PC Recommendation for ORCA-Quest/Fusion/Fusion BT, Hamamatsu Photonics, July 2021 (20210714). 



CoaxPress vs USB: single camera*

* PC Recommendation for ORCA-Quest/Fusion/Fusion BT, Hamamatsu Photonics, July 2021 (20210714). 



Storage size vs Number of recorded images*

Orca Fusion

Orca Quest

* PC Recommendation for ORCA-Quest/Fusion/Fusion BT, Hamamatsu Photonics, July 2021 (20210714). 



Conclusions
 ORCA Quest is superior to Fusion:

 Readout noise: 0.27 e x 0.70 e (UltraQuiet mode)

 Readout speed: 120 fps x 23 fps (Std scan and CoaxPress)

 Resolution (pixel size): 4.6 µm x 6.5 µm

 Cameras are similar in terms of Quantum Efficiency, but Orca Quest peaks at 85% at 460 nm and Fusion 
QE is more uniform in the 400 nm-700 nm range.

 CoaxPress readout provides 6x higher readout speed than USB for Orca Quest in Std Scan mode. In 
Ultra Quiet mode there is no difference.

 Hammatsu confirmed that to read the Orca Quest is mandatory to use the 4 CoaxPress inputs in the Quad 
Firebird Frame Grabber, which means that for 6 cameras (CYGNO-04), 6 Frame Grabbers are needed in 
the DAQ computer.

 On the other hand, CoaxPress is a more robust solution. It supports DMA engine - acquisition with zero 
CPU usage – and Power over CoaxPress (the camera can be powered with the same cable used for 
readout). If these features are not necessary, the CoaxPress solution does NOT seems so interesting.
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Conclusions
 If 6 cameras are to be used in CYGNO-04, some considerations on transfer speed and load on the DAQ 

computer processor may arise with the USB solution. waiting answer from Hamamatsu

 If readout speed is NOT a critical issue, USB is more suitable for CYGNO-04, and also cheaper.

CoaxPress USB

Pros: Cons: Pros: Cons:

Readout speed Cost ($) Cost ($) Readout speed

DMA More cables Simplicity

Zero CPU usage More RAM Less cables

Power over Coax Less RAM
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