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1. Camera readout options 



Option 1: F. Grabber + FPGA 

www.kayainstruments.com 



Option 1: F. Grabber + FPGA 
Ordering codes 

0 



Option 1: F. Grabber + FPGA 
Block Diagram 

Arria V GZ 5AGZME5HF35 

• The JTAG programming header provides a method for configuring the FPGA using an 
external USB-Blaster device with the Quartus II Programmer running on a PC. 

• The Komodo CXP has an on board EPCQ256 flash memory for power up configuration 

40 general purpose I/O 



Option 1: F. Grabber + FPGA 
Features 

• 8 x CoaXPress channels at 6.25 Gbps each  
• PCIe Gen3 x8 Half-length card  
• Up to 144 Gb of DDR3 memory  
• Altera Arria V GZ FPGA with:  

– NIOS II processor 
– 400K equivalent LEs  
– 1092 DSP blocks  
– 28Mbit of embedded memory  
– Hard IP PCIe Gen 3.0 block  

• Supports Altera’s PCIe IP  
• Supports KAYA CoaXPress IP  
• Supports Memory controller IPs 
• Transfer Rate up to 60 Gbps through PCIe 
• Transfer Rate up to 50 Gbps (8 x 6.25 Gbps) through the CoaXPress interfaces 

40 flexible machine I/Os:  
8 TTL configurable I/Os  
8 LVCMOS configurable I/Os  
4 LVDS inputs 
4 LVDS outputs 
8 opto-isolated outputs 
8 opto-isolated inputs 



Option 1: F. Grabber + FPGA 
Asking KAYA company... 

Question: 
We need to implement some trigger structure based on some image processing methods in the 
board using therefore a custom algorithm.  
Would it be possible to do it with this board using its FPGA device? Is there any document 
explaining how to add algorithms to the reference design offered by KAYA? 
 
Answer: 
Unfortunately, we are unable to load to user logic to the frame grabber FPGA. 
Alternatively we can offer a two options: 
 
1.       Embed your user logic to our design based on NRE. This is subject to a discussion on the 
opportunity size, as we are heavily invested in several projects. 
2.       You can use our vast I/O trigger configuration in order to achieve your goal. This can be 
modified via our provided API. 
 
Can you please share with us more information about your project, opportunity size, time frame 
etc.. This can be very helpful for us, so we could provide you with suitable solution. 

 



Option 2: F. Grabber + GPU 



Option 2a: CoaXPress + GPU 

• NVIDIA GPUDirect™ for Video 
– Helps IO board manufacturers write device drivers that efficiently 

transfer video frames in and out of NVIDIA GPU memory. 

 

 



Option 2b: CoaXPress + GPU 

• AMD’s DirectGMA 
– This allows the frame grabber to DMA image data directly into GPU 

memory, with no CPU involvement at all and bypassing system 
memory completely, resulting in minimal latency data transfer with 
the added benefit of saving memory bandwidth. 



Option 2: F. Grabber + GPU 

• Example of a compatible F. Grabber 



Conclusions 

• FPGA solution 
– Simpler hardware solution 

– Lower cost (250 USD per channel) 

– More difficult to program (VHD - probably not possible) 

• GPU solution 
– More devices needed (F. Grabber + GPU board) 

– Higher cost (should be investigated) 

– Easier to program (Python is a possibility) 

– Probably more image processing capability (speed, algorithms, etc) 

 



2. ADC components                      
for CYGNO PM-DAQ 



Some ADC options 

• Dual channel 
• 500 MSPS 
• 8 bits (ENOB = 7.9 bits) 

• 1.2 Vpp input range 
 
• Unit Price: USD 43  
         ($22/ch) 

• Dual channel 
• 500 MSPS 
• 14 bits (ENOB = 10 bits) 

• 2.06 Vpp input range 
 

• Unit Price: USD 320 
                         ($160/ch) 



• Dual channel 
• 500 MSPS 
• 8 bits (ENOB = 7.5 bits) 

• 870 mVpp input range 
 

• Unit Price: USD 59 
         ($30/ch) 

Some ADC options 

• Dual channel 
• 500 MSPS 
• 12 bits (ENOB = 9.8 bits) 

• 1.0 Vpp input range 
 

• Unit Price: USD 220 
         ($110/ch) 


