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INSTRUMENTS 2Introd

2.1 Safety Precautions

With your Chameleon CoaXPress Camera Simulatooardin hand, peasetake a minute
to read carefully the precautions listed below in order to prevent unnecessary injuries to
you or other personnel or cause damage to property.
1 Before using the product, read these safety precautions carefully to assure correct
use.
These preautions contain serious safety instructions that must be observed.

After reading through this manual, be sure to act upon it to prevent misuse of

A Caution

In the event of a failure, disconnect the power supply.

If the product is used as isfiee or electric shock may occur. Disconnect the power supply
immediately and contact our sales personnel for repair.

If an unpleasant smell or smoking occurs, disconnect the power supply.

If the product is used as is, a fire or electric shock may obBisronnect the power supply
immediately. After verifying that no smoking is observed, contact our sales personnel for
Do not disassemble, repair or modify the product.

Otherwise, a fire or electric shock may occur due to a short circuit or éreatagion. For
inspection, modification or repair, contact our sales personnel.

Do not touch a cooling fan.

As a cooling fan rotates in high speed, do not put your hand close to it. Otherwise, it may
injury to persons. Never touch a rotating cooliag.

Do not place the product on unstable locations.

Otherwise, it may drop or fall, resulting in injury to persons or failure.

If the product is dropped or damaged, do not use it as is.

Otherwise, a fire or electric shock may occur.

Do not touch theproduct with a metallic object.

Otherwise, a fire or electric shock may occur.

Do not place the product in dusty or humid locations or where water may splash.
Otherwise, a fire or electric shock may occur.

Do not get the product wet or touch it with a wéhand.

Otherwise, the product may break down or it may cause a fire, smoking or electric shock.
Do not touch a connector on the product (golglated portion).

Otherwise, the surface of a connector may be contaminated with sweat or skin oil, resultif
contact failure of a connector or it may cause a malfunction, fire or electric shock due to s

product.
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Introduction

electricity.

Do not use or place the product in the followindocations.

Humi d and dusty locations

Airless locations such as c¢closet or bd
L o ¢ a tich reaeive oily smoke or steam

Locations c¢close to heating equipment
Closed inside of a car where the tempce
St at i creptetelecationsi ci t y

Locations c¢close to water or chemicals
Otherwise, a fire, electric shock, accident or deformation may occur due to a short circuit
generation.

Do not place heavy things on the product.

Otherwise, the product may be damaged.

Be sure to drain static electricity from body before you touch any electronics component

The electronic circuits in your computer and the circuit€bemeleon board are sensitive to
static electricity and surges. Improper handling can seriously damagecthies. In addition, do
not let your clothing come in contact with the circuit boards or components.

Otherwise, the product may be damaged.

2.2 Disclaimer
This product should be used for simulation of CoaXPressvideo streams.KAYA
Instrumentsassumeso responsibilityfor any damagesresulting from the use of this

productfor purpose®therthanthosestated.

Evenif the productis usedproperly, KAYA Instrumentsassumeso responsibilityfor any
damagescausedy thefollowing:

- Earthquake,thunder, natural disaster or fire resulting from the use beyond our
responsibility,acts causedby a third party or other accidentsthec u s t o wilfut ors
accidentamisuseor useunderotherabnormalcondiions.

- Secondaryimpact arising from use of this product or its unusablestate (business
interruptionor others).

- Useof this productagainstthe instructionsgiven in this manualor malfunctionsdueto

connectiorto otherdevices.

|
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Introduction
KAYA Instrumentsassumeso responsibilityor liability for:
- Erasureor corruptionof dataarisingfrom useof this product.
- Any consequencesr otherabnormalitiesarising from useof this product,or damageof
this productnot dueto our responsibilityor failure dueto modification.
Repairof this productis carriedout by replacingit on a chargeabldasis,not repairingthe
faulty devices.However,nonchargeablaeplacements offered for initial failure if such

notificationis receivedwithin two weeksafterdeliveryof the product.

|
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3.1 Overview

TheChameleoni s t he 1 nCGhmera Simulatersupparting GoaXPress standard.

This simulator is capable of generating video streams and test patterns of up to 4
CoaXPress links in single, dual and quad modes. Each link supports standard CoaXPress
bitrates up to 6.25 Gbps. This product is ideally suiter development of industrial,

defense and aerospace Machine Vision Systems and applications. The Chameleon can
easily transmit generic t-processed datatoe custem cus
video streams on the CoaXPress links. It also prov@rRKD for machine control signals,

such as triggers, shaft encoders, exposure control and general I/O, which can be simulated
together with the video streams. The simulator enables transmitting the video streams from

onboard memory as well as run time wgang the streams from computer memory.

3.2 Features

Video outputmodes:

A Testpatterns

A BMP/RAW/TIFF/PNGimagefiles

A RAW videofiles

A Streamingvideo (upto 12.5 Gbps)

A Multiple pre-recordedvideoin sequentiabr loop modes
A Fully programmablémagetiming

A Fully programmableonfigurationparameters

A OptionalMulti-streamsupport

A Emulationof Cameracontrols triggersandlight strobes
A Up to 4 CoaXPresslevicelinks

A Frameandline scanformatssupport

|
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Key Features
____________________________________________________________________________________________________________________________________________|

T Elexible machinel/O:
A 8 TTL configurablel/Os
A 4 LVTTL configurablel/Os
A 4 LVDS inputs
A 4 LVDS outputs
A 4 opto- isolatedoutputs

A 4 opto- isolatedinputs

A 4 quadratureotaryencodesimulators
fCoaXPressgompliant
1GUl interface
T SupportingWWindowsandLinux OS
TAPI for developingcustomapplications
TPlugins modulesfor Matlab
T Gen<i>Camcompliant
TUp to 32Gbimagebuffer
14 DIN connectordor CoaXPres$inks
TPCleGen2x4 Half-lengthPClecard
fDataratesupto 6.25Gpbgerlink

f0°Cto 55°Coperatingenvironmentemperature

3.3 Product Applications
1 CoaXPresyision systemdestinganddevelopment
9 Vision algorithmdevelopment
1 CoaXPressystemsntegration
1

CoaXPressystemgeliability testing

|
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Key Features
_______________________________________________________________________________________________________________________________________________|

3.4 Related documents and accessories
Documents:
1 ChameleorCameraSimulatorUserGuide
1 ChameleorApp UserManual
1 ChameleorAPI ReferencdBook
1 CoaXPresstandardL.0

Accessories:
1 CoaXPresgablegDIN to DIN)
1 CoaXPresgables(DIN to BNC)

|
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4 System De

4.1 SystemBlock Diagram

Chameleon
CoaXPress
Camera
Simulator

Up to 4 6.25Gbps CoaXPress links

Simulated video streams

Machine I/0 simulation

CoaXPress frame
grabber /
user CoaXPress
system

Figurel: Chameleon CoaXPress simulator syst#ack diagram

4.2 External View of the Board

Figure2 shows theChameleon Camera Simulatdsoard specification.

See=w

- —
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System Description

Figure2: Chameleon boarexternal view

|
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5.1 Essentials to get started

To begin using your Chameleon Camera simulator, you must have a computer with the

following:

V Processowith anintel 64-bit architecturepr equivalent.

V An availablyx4 (or x8 or x16) PCleslot. Gen2 supportis recommendedb fasterdata
transfer.

V ChameleorApplicationinstallation

KAYA Instruments doesn’t guarantee compatib
specifications. Please, consult KAYA representative for any specific issue

5.2 Power supplies

2

The Chameleon board receives it s power f
According to PCle standar2lO, the boardmight consumeup to 10W of power, while

adual power consumption depends on usage mode and interfaces.

5.3 Absolute maximum ratings

Specification Values

3.3V power supply -1.0V to +7.0V
12V power supply -0.3V to 14V
Storageemperature -55°C to P5°C
Operatingambienttemperature 0°C to50°C

Tablel: Absolute maximum ratings

|
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Mechanical Specifications

5.4 Mechanical dimensions
The Chameleon board ia Low profile PCle card according to PCl Express Card
Electromechanical Specification.
This card can be installed in both Standard Height and Low profile computers, simply by
replacing the bracket.
The exact board mechanical dimems are as defined Figure3.

For more detailed information please, contact KAYA Instruments representative.

167.65

w0
= 3
-
~0
uy
B
o
gl 2 &
0.50 X 45° =~ 2
15 88.35

Figure3: PCB Mechanical Dimensions
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6.1 Installation instructions
Chameleon board is standard PCle card with 4 lanes connector.
It can be installed in any PCle Gen2 connector of the motherboard with 4 lanes and up.

Note: Board should be installed before you install your software.

Beforeinstalling,turn off the powerof the computerandits peripherals
Firmly insertthe Chameleorboardto PCleconnectoiof the motherboard
Anchorthe PClebracketto thecomputerchassisisingM3 screw.

Verify the Chameleorboardinsertedcorrectlyto the PCleslot.

Poweronthecomputer.

o a0 bk w NP

After OS is up, you will be askedto install a driver for new Multimedia Device.
At this stage you shouldCanceltheinstallation.
UnderWindows and Linux the compatibledriversfor Chameleorboardwill be installed

duringinstallationof ChameleorApp software

You caninstallandusemultiple Chameleorboardsin a singlecomputer.
The numberof Chameleonboardsthat can be installed in a computerdependson the

numberof availablePCleslots.

6.2 Connecting to CoaXPress output connectors
Chameleon board implements CoaXPress standard Din 1.0/2.3 connectors for CoaXPress
interface.Whem t t aching cables to your Chameleon C
coaxial cables. For best performancts recommended to use high quality captesh as
Belden 1694A
Note: If you are using more than single cable to connect to the same framergthbb

cables you use must be of the same type and length.

|
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Installation and Configurations

Chameleon Simulator

Figure4: CoaXPress system connection

6.3 Chameleon LEDs
Each CoaXPrss link of the Camera Simulatequipment with indication bsolor LED.
The LEDs behaves according to the defined in section 5.4 of the CXP stamtdard.
possibleLED’ s st at eTabled.e scribed in

LED state Description

Solid orange System is not initialized

Slow pulse red No frame grabber is connected to the sysi

Solid green Frame grabber is connected, no data bein
transferred

Slow pulse orange Frame grabber connected. Waiting for
trigger event

Fast flash green Frame grabber connected , data is being
transferred

Slow flash alternate green / orange Connection test packets being sent

Table2:.Co a XPr e s s I 1inks status LED’ s

In additional to CoaXPress links LEDs, the Chameleon Board is equipped with status

LEDs.

|
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|

LEDO LBD1 LED2 LED3

.............................

................

Figure5Chamel eon Board LED’s location

Board Statu$ EDs fundionality is described ifable3:

LED # Description

LED O Alive led. Blinks when the board receives
clock from PCle

LED 1 PClelLO state. When litindicates that the
PCle interface is powered up at active stz

LED 2 Gen2 PCle indicator. When lit indicates

that PCle is working as Gen2. When not
the boards works as PCle Genl

LED 3 Lane's indicator. When litndicates thaall
4 PCle lanes are up. If not,libnly one lane
iS up.

Table:Board status LED’ s

6.4 Chameleon Hardware Reference
This chapter provides information on Chameleon board hardware. It covers architecture,

features and piassignments for various connectors.

|
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6.5 Chameleon Board Block Diagram

DIN
10/2.3

DIN
10/2.3

DIN
10/2.3

DIN
10/2.3

PQe Gen 2.0 x4
(upto 2 GB/sec.)

Figure6: Chameleon Board Block Diagram
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Installation and Configurations

6.6 Video streamgeneration
Chameleonis designed tagenerate different video streams compliant with CoaXPress
standard D over 4 CoaXPress links.
When connected to acquisition device, the board communicates with Frame Grabber
device to determine link parameters, such as data rate.

For different video generation options please refer ta{gheon Application Usevlanual.

6.7 Auxiliary Input/Output signals
The auxiliary signal of Chameleonboard can be used to initiate on-board events,
transmittedto otherdevicesor reroutedfrom othersignals,suchasCoaXPressgriggersand
GPI O’ s .
Additionally, theseauxiliary signalscan be usedto emulatecomplex devices,such as
encodersinddrive controls.
The GPIOscanbe controlledfrom the ChameleormAPI and be setasa simulationtrigger
sourcesThe API enablegouting of anyinput to any outputaswell asto the CXP IO and
Trigger lines. Pleaseseean API documentatiorfor moreinformationregardingthe GP10
configuration.
The C h a me 1 GPdOnstrustureconsistsof 2 correspondindO headerswith 2.54 mm
(100th) pitch.

|
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Figure7: GPIO connectors location

|
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Installation and Configurations

Thepinoutof eachof theseconnectorss asdescribedn Table4 andTable5.

Pin SignalName Function ElectricalStandard | Description
Number
1 IO_OUT_EXTO| Opto-lsolated Upto 70V Opticallyisolated
output outputs
2 IO_OUT_EXTO| Opto-lsolated Upto 70V Opticallyisolated
output outputs
3 IO_IN_EXTO Opto-lsolated Upto 70V Opticallyisolatedinputs
input
4 IO_IN_EXTO Opto-lsolated Upto 70V Opticallyisolatedinputs
input
5 RIN1p LVDS input Positivesignalof LVDS
pair
6 RIN2p LVDS input Positivesignalof LVDS
pair
7 RIN1n LVDS input Negativesignalof
LVDS pair
8 RINZ2p LVDS input Negativesignalof
LVDS pair
9 ExternalGND Groundsignalfor opto-
isolatedsignals
10 BoardGND Referencegroundsignal
11 DOUT1p LVDS output Positivesignalof LVDS
pair
12 DOUT2p LVDS output Positivesignalof LVDS
pair
13 DOUT1n LVDS output Negativesignalof
LVDS pair
14 DOUT2n LVDS output Negativesignalof
LVDS pair
15 GPIO 5V 0 GPIO TTL (Opendrain) GeneraPurposdO
16 GPIO 5V 2 GPIO TTL (Opendrain) GeneralPurposdO
17 GPIO 5V 1 GPIO TTL (Opendrain) GeneraPurposdO
18 GPIO_5V 3 GPIO TTL (Opendrain) GeneralPurposdO
19 GPIOO GPIO LVTTL GeneralPurposdO
20 GPIO1 GPIO LVTTL GeneraPurposdO

Table4: J7 connectompinout

|
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Pin SignalName Function ElectricalStandard | Description
Number
1 IO_OUT_EXTO| Opto-lsolated Upto 70V Opticallyisolated
output outputs
2 IO_OUT_EXTO| Opto-lsolated Upto 70V Opticallyisolated
output outputs
3 IO_IN_EXTO Opto-lsolated Upto 70V Opticallyisolatedinputs
input
4 IO_IN_EXTO Opto-lsolated Upto 70V Opticallyisolatedinputs
input
5 RIN1p LVDS input Positivesignalof LVDS
pair
6 RIN2p LVDS input Positivesignalof LVDS
pair
7 RIN1n LVDS input Negativesignalof
LVDS pair
8 RIN2p LVDS input Negativesignalof
LVDS pair
9 ExternalGND Groundsignalfor opto-
isolatedsignals
10 BoardGND Referencegroundsignal
11 DOUT1p LVDS output Positivesignalof LVDS
pair
12 DOUT2p LVDS output Positivesignalof LVDS
pair
13 DOUT1n LVDS output Negativesignalof
LVDS pair
14 DOUT2n LVDS output Negativesignalof
LVDS pair
15 GPIO 5V 0O GPIO TTL (Opendrain) GeneraPurposdO
16 GPIO 5V 2 GPIO TTL (Opendrain) GeneraPurposdO
17 GPIO 5V 1 GPIO TTL (Opendrain) GeneraPurposdO
18 GPIO 5V 3 GPIO TTL (Opendrain) GeneraPurposdO
19 GPIO0 GPIO LVTTL GeneraPurposdO
20 GPIO1 GPIO LVTTL GeneralPurposdO

Table5: J9 connectopinout

|
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Electricalcharacteristicéor boardl O:” s

Symbol Parameter Condition Pin MIN | Typ | MAX | Units
|Vop| | Differential Output 250 | 350 | 450 mV
Voltage
A bp | Changean Magnitudeof 1 35 [mV |
Vop for Complementary
OutputStates R.=100Q
Vos OffsetVoltage 1.12 | 1.23 | 1.375 V
5
A s | Changen Magnitudeof Dour- 1 25 [mV |
Vs for Complementary Dour+
OutputStates
los OutputShortCircuit ENABLED, -58 | -9.0 mA
Currenf‘) Din =Vop, DOUT+ =0V or
DIN = GND, DOUT— =0V
losp Differential OutputShort | ENABLED, Vop =0V -5.8 -9.0 mA
Circuit Current”
lore Poweroff Leakage Vour=0V or3.6V -20 +1 +20 PA
Vpp =0V or Open
loz OutputTRI-STATE EN=0V andEN=Vpp -10 +1 +10 WA
Current Vour=0V orVpp
Table6: LVDS OutputDC specificationgDriver Outputs)
Symbol Parameter Condition Pin | MIN | Typ | MAX | Units
V1y Differential Input High -15 35 mV
Threshold Ven=1.2V, 0.05V, 2.35V
VL Differential Input Low -100 | -15 mV
Threshold Rin+
Vewr | CommonModeVoltage | Vip =100mV, Vpp = 3.3V Rin- 0.05 3 V
Range
IIN VDD =3.6V -12 +4 +12 lJ.A
Input Current Vin=0Vor28V
Vpp =0V -10 +1 +10 HA

Vn=0Vor2.8Vor3.6V

Table7: LVDS Input DC specificationgReceivernputs)

|
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Symbol Parameter Testcondition(notel) MIN MAX Units
ViH Input High Voltage Vout > VoH (min) OF 2 Vpp+0.3 V
Vi InputLow Voltage Vout < VoL (max) -0.3 0.8 V

Iin Input Current Vin=0VorVin=Vpp 5 MA

Note:Vdd = 3.3V, unlessspecifiedotherwise

Table8: LVTTL inputspecifications

Symbol Parameter Testcondition MIN MAX Units
VoH OutputHigh Voltage | Vpp=min, loy=-2 mA 2.4 \%
VoL OutputLow Voltage | Vpp=min,lo =2 mMA 0.4 \%

Note:Vdd = 3.3V, unlessspecifiedotherwise

Table9: LVTTL outputspecifications

Symbol Parameter Testcondition(notel) MIN MAX Units
V4 Input High Voltage Vout > VoH (min) OF 2 5 \Y
' Input Low Voltage Vout < VoL may0 -0.3 0.8 \Y

N Input Current Vin=0VorVin=Vpp +5 p.A

Note:Vdd =5V, unlessspecifiedotherwise

Tablel10: TTL inputspecifications

Symbol Parameter Testcondition MIN MAX Units
VoH OutputHigh Voltage | Vpp=min, loy=-2 mA 4 V
VoL OutputLow Voltage Vpp=min, lo. =2 mMA 0.4 \Y

Note:Vdd =5V, unlessspecifiedotherwise

Tablell: TTL outputspecifications

|
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Contact

Theelectricalconnectiorof the Opto-isolatedsignalsis designedason following principal

schematiadiagram:
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Figure8: Optoi s ol at e d
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