
Axion-CL

�ŝƚ&ůŽǁ ΖƐ�ϲƚŚ�' ĞŶĞƌĂƟŽŶ��ĂŵĞƌĂ�>ŝŶŬ�&ƌĂŵĞ�' ƌĂďďĞƌƐ

�ŝƚ&ůŽǁ �ŚĂƐ�ďĞĞŶ�ŵĂŬŝŶŐ��ĂŵĞƌĂ�>ŝŶŬ�ĨƌĂŵĞ�ŐƌĂďďĞƌƐ�ƐŝŶĐĞ�ϭϵϵϵ ͘ �t ŝƚŚ�ĞĂĐŚ�ƐƵĐĐĞƐƐŝǀ Ğ�ŐĞŶĞƌĂƟŽŶ�ŽĨ�
frame grabbers, BitFlow has improve the quality, flexibility and robustness of their interfaces. Mean-
while, much has changed on the backend; PCI to PCIe, Gen 1 to Gen 2, etc. Also the Camera Link Specifi-
ĐĂƟŽŶ�ŚĂĚ�ďĞĞŶ�ĐŽŶƟŶƵŽƵƐůǇ�Ğǀ Žůǀ ŝŶŐ͗�ϴϬ-bit (10-tap) mode was added, Power of Camera Link (PoCL),

new connectors, new tap formats. Even
ƚŚŽƵŐŚ�ƚŚĞ�ƐƉĞĐŝĮ ĐĂƟŽŶ�ŚĂƐ�ďĞĞŶ�ĂƌŽƵŶĚ�Ă�
ůŽŶŐ�ƟŵĞ͕�ŝƚ�ŝƐ�ƐƟůů�ŽŶĞ�ŽĨ�ƚŚĞ�ƐŝŵƉůĞƐƚ͕ �
effecient and least expensive ways to get 
camera data into a computer. It also bene-
fits from 100s of thousands of pieces of CL 
equipment sold worldwide.

BitFlow has been on top of all these
ĐŚĂŶŐĞƐ�ĂŶĚ�ŚĂƐ�ĐŽŶƟŶƵŽƵƐůǇ�ŝŵƉƌŽǀ ĞĚ�ĂŶĚ�
updated their Camera Link frame grabbers.

The Axion-�>�ŝƐ�ƚŚĞ�ĐƵůŵŝŶĂƟŽŶ�ŽĨ�Ăůů�ŽĨ�ƚŚŝƐ�ŝŵƉƌŽǀ ĞŵĞŶƚƐ͕ �ƚŚĞ�ŵŽƐƚ�ƉŽǁ ĞƌĨƵů��>�ĨƌĂŵĞ�ŐƌĂďďĞƌ��ŝƚͲ
Flow has ever manufactured.

The Axion-CL also benefits from other products in BitFlow's line up. The Axion-CL uses the Cyton-CXP's
backend: the StreamSync DMA engine and buffer manager. A brand new PCIe Gen 2 interface, with 
�D ��ŽƉƟŵŝǌĞĚ�ĨŽƌ�ŵŽĚĞƌŶ�;ĨƵůůǇ�ůŽĂĚĞĚ͕ �ĨƵůůǇ�ďƵƐǇͿ�ĐŽŵƉƵƚĞƌƐ͘

The Virtual Frame Grabber
The Axion supports up to two cameras. In dual ca-
mera mode, the board looks to Windows and appli-
ĐĂƟŽŶ�ƐŽŌǁ ĂƌĞ�ůŝŬĞ�ƚǁ Ž�ĐŽŵƉůĞƚĞůǇ�ŝŶĚĞƉĞŶĚĞŶƚ�
frame grabbers. This simplifies the setup for mul-
ƟƉůĞ�ĐĂŵĞƌĂ�ĂƐ�ĞĂĐŚ�ĐĂŵĞƌĂ�ŝƐ�ƌĞĂůůǇ�ƚƌĞĂƚĞĚ�ƐĞƉĂͲ
rately. Of course, the cameras can be internally syn-
chronized if needed, but the can also run com-
pletely indepenedently. The two cameras do not
ŚĂǀ Ğ�ƚŽ�ďĞ�ƚŚĞ�ƐĂŵĞ�ƌĞƐŽůƵƟŽŶ͕ �ĨƌĂŵĞ�ƌĂƚĞ͕�ƚƌŝŐŐĞƌ�
mode or even tap format.

StreamSync
dŚĞ�̂ ƚƌĞĂŵ^ǇŶĐ�ƐǇƐƚĞŵ�ĐŽŶƐŝƐƚƐ�ŽĨ�ĂŶ��ĐƋƵŝƐŝƟŽŶ�
Engine and a Buffer Manager. The StreamSync sys-
tem was first released on the Cyton-CXP and is a
departure from previous BitFlow frame grabbers.
The StreamSync system is a start-from-scratch com-
ƉůĞƚĞ�ƌĞĚĞƐŝŐŶ�ŽĨ�ƚŚĞ�ĂĐƋƵŝƐŝƟŽŶ�ĂŶĚ��D ��ƉĂƌƚƐ�ŽĨ�
a frame grabber. BitFlow used it years of expe-
ƌŝĞŶĐĞ�ŝŶ�ƚŚŝƐ�ĂƌĞĂ�ƚŽ�ĚĞƐŝŐŶ�Ă�ŶĞǆƚ�ŐĞŶĞƌĂƟŽŶ͕ �ƐƵͲ
per efficient capture system.

StreamSync Features
 Efficient support for variable sized images with 

fast context switches between frames
 WĞƌ�ĨƌĂŵĞ�ĐŽŶƚƌŽů�ŽĨ�ĂĐƋƵŝƐŝƟŽŶ�ƉƌŽƉĞƌƟĞƐ�

(AOI specifically)
 Hardware control of image sequencing

 �ŶŚĂŶĐĞĚ�ĚĞďƵŐ�ĐĂƉĂďŝůŝƟĞƐ
 Efficient support for on-demand buffer alloca-

ƟŽŶ�;' ĞŶŝĐĂŵ�ŵŽĚĞůͿ
Gracefully recovery from dropped packets (either

on the input side or the DMA side)



PCI Express Gen 2.0 Interface
The Cyton-CXP has a Gen 2.0 x8 PCI Express bus in-

terface. The Gen 2.0 PCIe bus doubles the data rate

of the Gen 1.0 bus while using the same footprint

and connectors. The Cyton-CXP is fully backwards

ĐŽŵƉĂƟďůĞ�ǁ ŝƚŚ�' ĞŶ�ϭ͘ Ϭ�ŵŽƚŚĞƌďŽĂƌĚƐ͕ �ƚŚŽƵŐŚ�ƚŚĞ�

data rate will be halved. However, Gen 2.0 mother-

boards have been shipping for a few years and will

be the norm on almost all motherboards looking

forward. The board will work in any slot that it fits 

in. This means not only x16 and x8 slots, but also,

as is becoming the trend, x4 and x1 slots that use

x16 connectors. Performance will be degraded in x1

and x4 slots, but the board will work fine in applica-

ƟŽŶƐ�ƚŚĂƚ�ĚŽŶΖƚ�ƌĞƋƵŝƌĞ�ŵĂǆŝŵƵŵ�ĚĂƚĂ�ƌĂƚĞ͘

WŽǁ ĞƌĨƵů��ĂŵĞƌĂ��ŽŶĮ ŐƵƌĂƟŽŶ�&ŝůĞƐ
Unlike previous BitFlow products, the Gen 2 pro-

ĚƵĐƚƐ�ƵƐĞ�ĂŶ�yD >�ďĂƐĞ�ĐĂŵĞƌĂ�ĐŽŶĮ ŐƵƌĂƟŽŶ�Į ůĞ͘�

These files can be edited in any text editor. The file 

format is fully documented (see the downloads

page). The XML file format is unique in that very 

few items are needed in order to get the board up

ĂŶĚ�ƌƵŶŶŝŶŐ�ǁ ŝƚŚ�Ă�Őŝǀ ĞŶ�ĐĂŵĞƌĂ͕ �ǁ ŚŝĐŚ�ƐƟůů�ƐƵƉͲ

ƉŽƌƟŶŐ�Ă�ƌŝĐŚ�ƐĞƚ�ŽĨ�ƚŽŬĞŶƐ�ĨŽƌ�ǀ ĞƌǇ�ĐƵƐƚŽŵŝǌĞĚ�

support of the board and/or camera. The XML ca-

ŵĞƌĂ�Į ůĞƐ�ĂůƐŽ�ƐƵƉƉŽƌƚ�ŵƵůƟƉůĞ�ŵŽĚĞƐ�ĨŽƌ�Ă�Őŝǀ ĞŶ�

camera. This simplifies file management as only 

ŽŶĞ�Į ůĞ�ŝƐ�ŶĞĞĚĞĚ�ĨŽƌ�Ă�ƉĂƌƟĐƵůĂƌ�ŵĂŬĞͬ ŵŽĚĞů�ŽĨ�Ă�

camera. All of its modes are supported internally by

the token in the XML file.

�ƉƉůŝĐĂƟŽŶ�̂ ƵƉƉŽƌƚ
Adding the Axion-�>�ƚŽ�ǇŽƵƌ�ĂƉƉůŝĐĂƟŽŶ�ŝƐ�ƐŝŵƉůĞ�

with our SDK, which supports both 32-bit and 64-bit

ŽƉĞƌĂƟŶŐ�ƐǇƐƚĞŵƐ͘ ��ƉƉůŝĐĂƟŽŶƐ�ĐĂŶ�ďĞ�ĚĞǀ ĞůŽƉĞĚ�

ƵƐŝŶŐ��ͬ �ннͬ ͘ E �d�ĂŶĚ�ŽƵƌ�ƐŽƉŚŝƐƟĐĂƚĞĚ�ďƵī Ğƌ�ŵĂͲ

ŶĂŐĞŵĞŶƚ��W/Ɛ͘ �/Ŷ�ĂĚĚŝƟŽŶ͕ �ĨƌĞĞ�Ěƌŝǀ ĞƌƐ�ĐĂŶ�ďĞ�

download from our web site for most 3rd party ma-

ĐŚŝŶĞ�ǀ ŝƐŝŽŶ�ƉĂĐŬĂŐĞƐ͘ �dŚĞ��ǇƚŽŶ�ŵŽĚĞůƐ�ĂƌĞ�ƐŽŌͲ

ǁ ĂƌĞ�ĐŽŵƉĂƟďůĞ�ǁ ŝƚŚ�ĞĂĐŚ�ŽƚŚĞƌ͕�ĂƐ�ǁ Ğůů�ĂƐ�ǁ ŝƚŚ�Ăůů�

the other current BitFlow frame grabbers. This

ŵĂŬĞƐ�ŵŝŐƌĂƟŶŐ�ĂƉƉůŝĐĂƟŽŶƐ�ĨƌŽŵ��ĂŵĞƌĂ�>ŝŶŬ�Žƌ�

analog to CXP simple and quick.

Camera Control and I/O
I/O signals can be routed to/from many internal

ĂŶĚ�ĞǆƚĞƌŶĂů�ĚĞƐƟŶĂƟŽŶƐ͕ �ƚŚĞ�ŇĞǆŝďŝůŝƚǇ�ŽĨ�ƚŚĞ�ƌŽƵͲ

ƟŶŐ�ŝƐ�ƵŶƉƌĞĐĞĚĞŶƚĞĚ�ŝŶ�ƚŚĞ�ŝŶĚƵƐƚƌǇ͘�/Ŷ�ĂĚĚŝƟŽŶ͕ �

there are separate hardware I/O signals which can

be connected to/from external source. Finally each

CL camera has a full set of these signals which can

be run independently. The Axion-CL board, as with

our past interface products, supports not only

simple triggering modes but also complicated, ap-

ƉůŝĐĂƟŽŶ-ƐƉĞĐŝĮ Đ�ƚƌŝŐŐĞƌŝŶŐ�ĂŶĚ�ĐŽŶƚƌŽů�ŝŶƚĞƌĂĐƟŽŶƐ�

with your hardware environment.



 Half-Size x4 PCI Gen 2.0 Express Board

 Camera Link 2.0 Compliant
 Supports up to two cameras

 Supports base, medium, full, 80-bit (10-tap) CL cameras
 Supports CL clocks up to 85 MHz

 Supports simultaneous capture two 80-bit/85 MHz cameras
 Industry standard SDR Camera Link connectors

 Support PoCL and non-PoCL cameras
 Support dual connector PoCL

 WƌŽǀ ŝĚĞƐ�̂ ĂĨĞ�WŽǁ Ğƌ͕�ĨƵůů�ƉƌŽƚĞĐƟŽŶ�ĨƌŽŵ�Ăůů�ƉŽǁ Ğƌ�ůŝŶĞ�ĨĂƵůƚƐ
 Cameras can be accurately synchronized, or can be completely independent

 PCI Express x4 Gen 2.0 interface (also works in x8 and x16 slots)
 �ŽŵƉĂƟďůĞ�ǁ ŝƚŚ�W�/��ƉƌĞƐƐ�' ĞŶ�ϭ͘ Ϭ�ƐůŽƚƐ

 Separate I/O for each camera

 , ŝŐŚůǇ�ĚĞƚĞƌŵŝŶŝƐƟĐ͕�ůŽǁ �ůĂƚĞŶĐǇ�ĨƌĂŵĞ�ŐƌĂďďĞƌ�ƚŽ�ĐĂŵĞƌĂ�ƚƌŝŐŐĞƌ
 ^ƵƉƉŽƌƚƐ�ƐŝŵƵůƚĂŶĞŽƵƐ�ĐŽŵŵƵŶŝĐĂƟŽŶƐ�ƚŽ�Ăůů�ĐĂŵĞƌĂƐ

 Windows "sees" a separate frame grabber for each camera
 FlowThru technology means no on-board memory is needed

 ^ƚƌĞĂŵ^ǇŶĐ�ĂĐƋƵŝƐŝƟŽŶ�ĞŶŐŝŶĞ�ŽƉƟŵŝǌĞƐ�ƐǇŶĐŚƌŽŶŝǌĂƟŽŶ�ďĞƚǁ ĞĞŶ�ĂĐƋƵŝƐŝƟŽŶ�ĂŶĚ��D �

 StreamSync buffer manager maximize DMA channel efficiency

 Acquire variable length frames from line scan cameras
 Acquire image sequences well beyond the 4GB barrier

 No frame rate limit
 dƌŝŐŐĞƌƐ�ĂŶĚ�ĞŶĐŽĚĞƌƐ�ĨŽƌ�ĞǆƚĞƌŶĂů�ĐŽŶƚƌŽů�ŽĨ�ĂĐƋƵŝƐŝƟŽŶ

 Programmable signal generator for camera control (independent for each camera)
 Y ƵĂĚƌĂƚƵƌĞ�ĞŶĐŽĚĞƌ�ƐƵƉƉŽƌƚ�ŝŶĐůƵĚŝŶŐ�ƐŽƉŚŝƐƟĐĂƚĞĚ�ƚƌŝŐŐĞƌŝŶŐ�ƐĐŚĞŵĞƐ

 �ŶĐŽĚĞƌ�Ěŝǀ ŝĚĞƌͬ ŵƵůƟƉůŝĞƌ

 �ƌŝǀ ĞƌƐ͕ �ƵƟůŝƟĞƐ�ĂŶĚ�ĞǆĂŵƉůĞƐ�ĨŽƌ�t ŝŶĚŽǁ Ɛ�ĂŶĚ�>ŝŶƵǆ
 Supported on both 32-bit and 64-ďŝƚ�ƉůĂƞŽƌŵƐ

 Drivers for most 3rd party processing environments (e.g. HALCON, LabView, VisionPro, MA-
TLAB, etc.)

 Full GenICam support for control and capture

 RoHS compliant

AXN-PC2-CL-2xE
 Two base/medium/full/80-bit cameras
 PoCL on both connectors for both cameras

AXN-PC2-CL-1xE
 One base/medium/full/80-bit cameras
 PoCL on both connectors
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