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Comparison
Type Camera Link
Appearance
N e
Max Length  10to 12 m
Bandwidth 0.56 Gbps/Lane *
Total Data 850 MBps (with 2
Throughput | cables — CL Deca
Mode)
Cable Alysium Tech,
/connector CEl (Component
vendor Express Inc), 3M, ...

Concept cost

Camera
family
Associated

SSS for 10m/cable

Piranha CL series,
Linea CL series,
Nano-CL series,

GigE Vision

N

oA

100 m,

Can be extended to
300 m**

1 Gbps to 25 Gbps

117 MBps (1Gbps)
292 MBps (2.5Gbps)
585 MBps (5Gbps)
1100 MBps (10Gbps)
Alysium Tech, CEl,
Interconl,

Hewtech, ...

S for 10m

SS for 100m

Linea 1-GigkE series,
Nano 1-GigE series,
Nano 5-GigE series,
Genie TS series,

Spyder GigkE series,

CoaXPress
(CXP6)

6.25 Gbps / Lane

0.6 GBps(1 lane)
1.2 GBps(2 lanes)
2.4 GBps(4 lanes)

Alysium Tech, CEl,
Interconl,
Hewtech ...

S for 10/15/20m
(1 lanes)

SS for 10/15/20m
(4 lanes)

Nano-CXP series

Camera Link HS C2
Copper *

15m
5 m ( with 5.0 Gbps)

3.125 and 5.0 Gbps

2.1 GBps (7 lanes)
3.3 GBps (7 lanes)

Alysium Tech, CEl,
Interconl, Hewtech

SSS for 15m/cable

Piranha XL series,
Linea (CLHS model),
Falcon4,
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Camera Link HS CX4
Active Optical Cable

Up to 8.4 GBps

Up to 8.4 GBps

Alysium Tech,
Hewtech,

$SS for 20/30/100m
SSS for 30m
SSS for 100m

Piranha XL series,
Linea ML series
Linea HS series

CLHS SFP+ Fibre Optic
Cable *

10.3125 Gbps

1.2 GBps (1 lane)
4.8 GBps (4 lanes)

CEl, Cisco, ...

L

- S for module

S for Im/10m

Linea ML series
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Advantages @ Various camera Long distance** High data rate High data rate, High bandwidth Long distance**
choices Multicast Power over cable Immunity to EMI High bandwidth
Flexibility Flexibility Immunity to EMI
Light weight, Light weight Flexibility
Low cost Low cost Light weight
Low cost
Teledyne Xtium-CL MX4, Not Required Xtium-CXP PX8 Xtium-CLHS PX8, Xtium2-CLHS PX8 Xtium2-CLHS FX8
Frame Xcelera CL series Xtium-CLHS PX4
grabber
FG N/A
Appearance Q{%
=
Note

=  Gbps stands for Gigabit per second ( 1 Gbit is equal to 125 megabytes (MB))

=  GBps stands for Gigabyte per second

=  SFP stands for Small Form-factor Pluggable transceiver. It is a compact, hot-pluggable optical module transceiver used for data communication
applications. SFP modules are commonly available in several different categories.

= SFP:1to 2.5 Gbps

= SFP+: 10 Gbps, etc.

= C2is the official CLHS name given to CX4 cable, SFF-8470 is the specification of the connector.

=  Fibre Optic Cables cannot be used with Falcon4

=  GigE Vision speeds are vary, depends on interface speed and cable type.

Interface Speed Max DATA Cable Type and Max Distance Cameras
Bandwidth
1 Gbps GigE Vision 117 MBps Cat5e—100m, Cat 6—100 m Linea 1-GigE, Genie Nano1-Gigk,
Genie TS, Spyder GigE
2.5 Gbps GigE Vision 292 MBps Cat5e—-50m, Cat 6 -100 m Nano-5G
5 Gbps GigE Vision 585 MBps Cat5e —50 m, Cat6 — 75 m, CatbA—100 m Nano-5G
10 Gbps GigE Vision 1100 MBps Cat7-100m, Cat 6A—50m, Cat6—-35m
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Il. Long Cable Solutions**

As you can see from above table, the CLHS SFP+ Fibre Optic Cable or GigE Vision and SFP+ Fibre Optic Cable are the best solutions you can choose from when
your application needs cable length beyond 100 meters. There are SFP+ module can achieve 20 kilometers, however, our current standard cameras are designed
to achieve up to 300 meters. The following are the details how to use them.

A. GigE Vision + SFP+ Fibre Optic Cable Solution — Up to 300 meters

A copper Gigabit cable can be extended up to 20,000 meters with two off-the-shelf Gigabit Ethernet media converters and a fibre optic cable. This solution is
also a simple and relatively low cost solution.

Ethernet media converter Ethernet media converter

< ==
~ Q Fibre optic cable S, /
Gigabit SFP module Gigabit SFP module

There are many Ethernet media converters on the market users can choose from, in general, the cost is within SS$ per piece.
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B. SFP+ Fibre Optic Cable Solution — 300 meters

The use of fibre optic cables is quite simple, the following few steps will make it works.

Step 1 Connect an available camera(Linea CLHS in this example) with a fibre optic cable instead of CX4, and power up.
Please note that the C2 fibre optic cable needs the camera end plugged into the camera.

This end must be
connected to the
camera 2

end must be
connected to the
frame grabber

If there is no such mark, and the host PC cannot detect the camera after step 3, you may swap the cable ends and try again. No harm will be done by
swapping the ends.
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Step 2 Open the CamExpert and select the right frame grabber.

g CamExpert - [Untitled]

DeE ®?

Device Selector

Device:

Detection:

Farameters
Category

Basic Timing

Advanced Control
External Trigger
Image Buffer and ROI

POCL

True: Enable Cameralink power

File View Pre-Processing Tools

BE ¥ium-CLHS_PXE_1

Help

& Cameralink HS Mano

Corfiguration: |Select a camera file {Optional)

Pararneter Value
Camera Type Linescan

Color Type Menechrome

Pixel Depth ]

Data Lanes 4
Horizontal Active (in Pixels) 16384
Data Valid Disabled
CLHS Configuration MNaone

Bit Transfer Rate 3125 Gby/s

i
®
&

¥ || Digplay

“ Grab :TE;: Snap

Pixel data not availakle

DERIEIREN

|Fram&-":e-:: A8 Reselution:

||V| 4 »

Enable or disable sending power through the camera link cable.

Possible Values {availability device-dependent)

Buffer 10:2 < 2

COutput Messages »

Paramsters

B CQutput Messages

Video status: |Lanel Lock |Lane 2 Lock |Lane 3 Lock |Lane 4 Lock |Line Yalid |PoCL |PoCL 2

The camera has not been detected at this point.
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Step 3 Select the Enable in the PoCL pulldown menu. This supplies power to the electrical-to-optic signal transmitter.

Parameters X
Categary Parameter | Yalue
Basic Timing Camera Type Linescan
Advanced Contral Ceolor Type Monochrome
External Trigger Pixel Depth s
Data Lanes 4
Image Buffer and ROI : R
Harizantal Active (in Pixels) 18384
Data Valid Dizabled
CLHS Configuration Mone
Bit Transzfer Rate 3125 Gh/s
Bit Transfer Rate Status 3125 Gh/s
Diszbled -
PoCL Status Dizabled

The fibre cable gets activated and the camera should be detected now.
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File View Pre-Processing Tools Help

DESHE 7|

Heiiceas X

Device: |Hﬁ Mium-CLHS_PX8_1 (& Cameralink HS Mona

Corfiguration: | Select a camera file

Optional)

Detection: l Detect Camera ] l Settings

Parameters b

True: Enable Cameralink power

Enable or disable sending power throigh the camera link cable.

Possible Values {availability device-dependent)

Categony Parameter | Value

E Board ‘ Camera Type Linezcan
‘BasicTiming Color Type Menochrome
Advanced Control Pixel Depth s
External Trigger Data. Lanes R !

Horizontal Active (in Pixels) | 16334

Image Buffer and ROL Data Valid Disabled

B Attached Camera - Xtium-.... CLHS Cenfiguration Meone
Camera Infarmation Bit Transfer Rate 3125 Gh/'s
Camera Control Bit Transfer Rate Status 3135 Gb/=
/O Controls PoCL T
Flat Field PoCL Status Active

POCL

BufferiD2 | << | 2

W
W
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Falze: Disable Cameralink power [11:00:33] - Snap button was clicked.
[11:00:37] - Snap button was clicked.
Refer to Sapera Parameter in Manual [11:00:38] - Snap button was clicked. D
CORACG_PRM_POCL_ENABLE il
4| i a r
B Parameters Output Messages
Video status: [Lanel Lock [Lane 2 Lock [Lane 3 Lock [Lane 4 Lock [Line Valid [PoCL [PaCL2 4
8
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As the camera is detected by the host PC and necessary Lanes, Line Valid are all turned to green color, you can operate the camera like operate with CX4
cables.

These few steps are all you need to activate the fibre cable!

The PoCL in Xtium-CLHS_PX8 is a software trigger. Programmers can find the PoCL function and its status from their function-aid window respectively.

Flat Field PoCL Status Active

Image Format
File Access Control

Transport Layer -

POCL
Enable or disable sending power through the camera link cable.

Possible Values {availability device-dependent)
True: Enable Cameralink power
False: Disable Cameralink power

Refer to Sapera Parameter in Manual
CORACG_PRM_POCL_EMABLE

The PoCL status function:

/0 Controls PaCL Enable

Flat Ficld PoCL Status Active

Image Format
File Access Centrol

Transport Layer |E|

POCL STATUS
Status of input signals connected to the acquisition device.

Possible Values {availability devi

True if power is applied to the camera through the cameralink cable ta the camera connector and
the camera is PoCL compliant. When false and the parameter POCL is TRUE, means the Camera
iz not PoCL compliant, the wrong cable is used, or the camera is not connected.

Refer to Sapera Parameter in Manual
CORACQ_PRM_SIGNAL_STATUS
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Diagnostic Tools
For Teledyne DALSA Nano GigE Vision cameras, there’s built in statistic features to monitor communication errors (refers to the Nano User Manual).
In case of Teledyne DALSA frame grabber(s), the frame grabber diagnostic tool is a powerful tool for diagnosing communication errors. The program is

located under each frame grabber folder.

J Maticnal Instruments
| Motepad++
, OMAK
, OpenChoice Desktop
. SonicWALL
| Startup
| TechSmith
o TekWIsA
, Teledyne DALSA
| Sepera LT Music
, Sapera Metwork Imaging Package
| Hpd Kcelera-CL P4 Computer

Liu, Jake (INT)
Documents

Pictures

J Xtium-CLHS P4 Control Panel
| Ktium-CLHS PXE
I Device [Manager Devices and Printers

A
A
)
| Xid Kcelera-CL+ PXE Device Drrver
)
J

% Diagnostic Tool
% Firmware Update Default Programs
W Readme

=L User's Manual (PDF) Help and Support

Back

(Shitdown ™

Execute the program, a window shows up with related information.
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Packet Buffer Qverflow 8by/10b Error

Total (MBE/KE) Free (MB/KB)}

Free (KB/B) Used (KB/B} Free Blocks Largest Free Block (KB/B) Used Blocks  Largest Used Block (KB/B} |
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The digit ‘5’ in the red rectangle indicates there are 5 times packet buffer overflow errors happened. It, however, is happened in the initializing stage, can be

ignored. Switch to the CamEXpert and Click Press... beside the Acquisition Stop to stop the communication between the camera and the frame grabber.

Back to the diagnostic tool, right click anywhere on the Lanes Stats area and select the ‘Reset Lanes stats.’

Parameters X
Category Parameter | Value
B Board Acquisition Made Continuous

Basic Timing Acquisition Start Press.,

Advanced Control
External Trigger
Irage Buffer and RCI

B Attached Camera - Xtium-._.

Camera Informaticon
Camera Control

/O Controls

Flat Field

Irmage Format

File Access Control

Transport Layer

Acquisition and Transfer Co...

Acquisition Stop Press...

Acquisition Status Mot Acquiring

Show More ==
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Lanes Stats

Lanel
Lane 2
Lane 3
Lane 4
Lane5
Lane i
Lane7

System Resource

Lanes =tatz

Lanel
Lane 2
Lane 3
Laned
Lane s
Lanei
Lane7

CRC Errar

Lo R o R e R o I R o R

Total (MB/KE]

CRC Errar

[ TR e R e [ e R e Y e R

Video M5G

1019392
10193590
1019390
1019320
0
0
0

Video MSG

(== I == T = R == R = I = I =]

Packet Buffer Cverflow

[ TR e TR s T e R . Y e TR |

Free

This resets all parameters in the lane part.

Resend Flag

5 ms

20 ms
100 ms
500 ms
1000 rns
2000 ms
5000 ms
10000 rns

Rezet Lanes stats

|, Handles

Packet Buffer Overflow

Lo TR TR e IR e IR e Y e T e
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Resend Flag

L= TR TR e IR e [N e Y e O e |

&b/10b Error

0

0

0

0
4142311134
141206706
3009391495

Process

&b/ 10b Errar

[ TR e R e [ e R e Y e R

Th

13
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Switch to the CamExpert again, click the Press... beside the Acquisition Start.

Parameters X

Category Parameter | Value

B Board Acquisition Mode Continuous
Acquisition Start Press...

Basic Timing

, Acquisition 5t Press.
Advanced Control e

Acquisition Status Mot Acquiring

External Trigger
Show More ==

Irnage Buffer and RCI

B Attached Camera - Xium-...
Camera Information
Camera Control
I/0 Controls
Flat Field

Irnage Format

File &ccess Control

Transport Layer

Acquisition and Transfer Co...

Back to the tool, you will see Video MSG of those activated lanes are updating and other numbers are remaining in ‘0’ status. The ‘Video MSG’ shows
number of messages have been exchanged between the camera and the frame grabber lane by lane. All the Os tell you there are no errors have happened.
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Lanes =iatz

CRC Errar Video MSG Packet Buffer Overflow Resend Flag 8b/10b Error
Lanel 0 500935 0 0 0
Lane 2 0 500935 a a 0
Lane 3 0 500935 0 0 0
Laned 0 500935 0 0 0
Lane5 0 0 ] a 0
Lanei 0 0 0 0 0
Lane? 0 0 a 0 0

If errors happen, the tool displays the number of errors with numbers lane by lane, refer to following example.

Lanes Stats

CRC Error Video MSG Packet Buffer Owverflow Resend Flag 8b,/10b Error

Lanel 0 1019392 5 0 0

Lane 2 0 1012320 0 0 0

Lane3 0 10152390 a0 0 0

Laned 0 1019390 a0 0 0

Lane5 0 0 0 0 4142311134
Lanei 0 0 0 0 141296706
Lane? 0 0 il a0 3009391495

As you can see, the diagnostic tool is a helpful tool when you dealing with TDALSA frame grabbers.

Should you have any questions, please feel free to contact your local TCS (Technical Customer Support) team.

03-032-20257 Camera Cables Comparison and Long Distance Data Transmission Solutions



