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Quick Facts

1 Quick Facts

General

Vision Standard

Dynamic Range

Resolution

Frame Rate at Full Resolution

Pixel Formats

Optical Interface
IR-Cut filter
Sensor Type
Shutter Type
Sensor Format

Pixel Size

: N
Integrated Lens 0\ .(,
Focal Length

Minimal Object Distance

Iris

}I‘ectrical I‘r@fvace

Interface
Supply Voltage
Current Consumption

I/O Connector

DFK 39GX265-Z20 Technical Reference Manual

GigE Vision
12 bit
2048x1536
36

8-Bit Bayer (RG)

12-Bit Bayer Packed (RG)
16-Bit Bayer (RG)

YUV 4:2:2

YUV 4:1:1

RGB24

i

Yes'(removable)
Sony IIMX265LQR-C
Global

1/1.8 inch

3.45 um

6.8 mm (wide) to 136 mm (tele)
1 cm (wide) to 90 cm (tele)

F1.5 (wide) to F3.4 (tele)

GigE
9 VDC to 27 VDC or PoE: 48 VDC to 56 VDC
approx 400 mA @ 12 VDC

6-pin connector for power supply, trigger
and strobe or general purpose input/output
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Mechanical Data
Dimensions

Mass

Adjustments
Shutter

Gain

Environmental Conditions
Housing Temperature (operating)
Temperature (storage)

Humidity (operating)

Humidity (storage)
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H: 71 mm, W: 71 mm, L: 147 mm
691 g

20 us to 30 s
0 dB to 48 dB

AN
-5 °C to 45 °C
-20 °C to'60 °C
20 % to 80.% (non-condensing)

20 % to 95 % (non-condensing)




Dimensional Diagrams

2 Dimensional Diagrams
2.1 DFK 39GX265-Z20 Zoom Camera with Tripod Adapter
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Tolerances: DIN ISO 2768-f




Dimensional Diagrams

2.2 DFK 39GX265-Z20 Zoom Camera without Tripod Adapter
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I/0 Connector

3 1/0 Connector
3.1 6-pin1/0 Connector

Pin  Signal 1/0
1 GigE Power p3
Supply
2 TRIGGER_IN (+) 3
3 TRIGGER_IN (-) I3
4 STROBE_OUT o3
5 GND_I/O G
6 GND_DC G3

Rear view of camera

' v
Remarks \S\ ChaE@ ics

Optocoupler signal
Optocoupler ground

Open drain

External Ground (Open Drain)

External Ground (Power
Supply)

"' max. 0.2A (ID) for open drain MOSFET!

2 min. 3.5 mA driver strength required!

3/G: Ground O: Output I: Input

Min
9.0

Typ
12.0

Max Unit
270 V

24.02 V

240" V

khe part numer of this Hirose connector is HR10A-7R-6P(73). To create an 1/O cable you
need a Hirose connector HR10A-7P-65(73).

3.1.1 TRIGGER_IN

The TRIGGER_IN line can be used to synchronize the start of the exposure time with external
events. The Trigger section describes in detail how the image sensor's behavior can be

controlled.

The current input signal can also be read directly through the General Purpose Input feature.
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I/0 Connector

3.1.2  STROBE_OUT

The STROBE_OUT line's main usage is to indicate the integration time of the image sensor
which allows flashes, strobes or other light sources to be synchronized with camera
operation. The line's behavior can be controlled through the Strobe controls.

The output signal can also be directly controlled through the General Purpose Output
feature.
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Spectral Characteristics

4 Spectral Characteristics
4.1 Spectral Sensitivity - IMX265LQR-C

Sensor: Sony IMX250/252/264/265 - courtesy of Sony Deutschland GmbH
A

10 -
09 |
08 |
0.7 |
06 |
05 -
04 -

Relative Response [%]

03

0.2
0.1

0 —_ . e . . . . »
400 500 600 700 800 900 1000

Wavelength [nm]
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Camera Controls

5 Camera Controls
This section describes the parameters available for the DFK 39GX265-720 camera.

The actual name of the parameter depends on the driver technology used to access the
camera. Parameter names are listed for the most common ways to access the cameras:

e GigE Vision (IC Imaging Control 4, or via 3rd party driver)
e /C Imaging Control 3.x (on Windows, via Device Driver for The Imaging Source GigE
Cameras)

5.1 Sensor Readout Control
5.1.1 Pixel Format

The pixel format defines the data type of the pixels transmitted to the computer. The bits
per pixel needed for a particular pixel format influence the required bandwith.

The driver technology used to access the camera significantly impacts.the way the pixel
format is controlled:

e When using IC Imaging Control 4 or GigE Vision, the pixel format is controlled through
the PixelFormat Gen/Cam feature.

e When using IC Imaging Control 3.x, the pixel format is part of the video format - a
parameter which combines pixel format, resolution and readout mode. For more
information, refer to the IC Imaging Control 3.x documentation sections on
VideoFormat and VideoFormatDesc.

The DFK 39GX265-720 color camera supports multiple pixel formats with variable bits-per-
pixel settings. The names of the pixel formats and the way to select them depends on the
driver used to control the camera. The following table contains a short overview of all
possible formats followed by a more detailed description.

Pixel Fon\% Wﬁxel GigE Vision TIS GigE Driver
8-Bit Bayer (RG) 8 BayerRG8 RGB32, Y800
12-Bit Packed Bayer = 12 BayerRG12p RGB64, Y16
(RG)

16-Bit Bayer (RG) 16 BayerRG16 RGB64, Y16
YUV 4:2:2 16 YUv422 8 YUY2

YUV 4:1:1 (@) 12 YCbCr4ll 8

YUV 4:1:1 (b) 12 YCbCr41ll 8 CbYYCrYY Y411

RGB24 24 BGR8 RGB24

5.1.1.1 8-Bit Bayer Raw

This format transmits data using one byte for each pixel.
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Camera Controls

GigE Vision drivers see this pixel format as one of the 8-bit bayer raw formats (BayerGRS,
BayerRG8, BayerGB8, BayerBGS3).

The Device Driver for The Imaging Source Gige Cameras simplifies this variety of possible
pixel formats and offers two video formats instead: RGB32 and Y800. The RGB32 format
results from the driver's automatic debayering of the raw image data, while the Y800
format contains the raw data which is reinterpreted as monochrome.

5.1.1.2 12-Bit Packed Bayer Raw
This format transmits data using 3 bytes for each pair of 2 consecutive pixels.

GIgE Vision drivers see this pixel format as one of the 12-bit packed bayer raw formats
(BayerGR12Packed, BayerRG12Packed, BayerGBl2Packed, BayerBG1l2Packed).

The Device Driver for The Imaging Source Gige Cameras simplifies this variety. of possible
pixel formats and offers two video formats instead: RGB64 and Y16. The RGB64 format
results from the driver's automatic debayering of the raw image data, while the Y16 format
contains the raw data which is reinterpreted as monochrome. Since the DFK 39GX265-720
camera offers both 12-bit packed and 16-bit bayer raw pixel formats, the driver uses the
12-bit packed format when the RGB64 or Y16 video format is selected.

5.1.1.3 16-Bit Bayer Raw

This format transmits data using 2-bytes for each pixel.

The sensor of the DFK 39GX265-220 camera is not able to provide 16-bit data output. The
pixel data is transmitted in the most significant bits. This allows application programs to
ignore the sensor-specific data type and to treat the data as if the sensor outputs 16 bits.

GigE Vision drivers see this pixel format as one of the 16-bit packed bayer raw formats
(BayerGR16, BayerRG16, BayerGB16, BayerBG16).

The Device Driver for The Imaging Source Gige Cameras simplifies this variety of possible
pixel formats and offers two video formats instead: RGB64 and Y16. The RGB64 format

results from the driver's automatic debayering the raw image data, while the Y16 format
contains the raw data which is reinterpreted as monochrome.

5.1.1.4 YUV 4:2:2

This format transmits an 8-bit luminance value for every pixel and a pair of chrominance
values for every two pixels.

The camera converts the raw pixel data from the sensor to YUV 4:2:2. Since YUV 4:2:2
averages to 2 bytes per pixel, the YUV 4:2:2 pixel format requires two times the bandwidth
of the 8-bit raw format, thus reducing the maximum possible frame rate.

GigE Vision drivers see this pixel format as YUV422 8.

The Device Driver for The Imaging Source Gige Cameras offers this pixel format as the YUY2
video format.
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5.1.15 Yuva:1i:1l

This format transmits an 8-bit luminance value for every pixel and a pair of chrominance
values for every four pixels.

The two YUV 4:1:1 pixel formats only differ in their byte order.

The camera converts the raw pixel data from the sensor to YUV 4:2:2. Since YUV 4:2:2
averages to 1.5 bytes per pixel, the YUV 4:2:2 pixel format requires two 50% more
bandwidth than the 8-bit raw format, thus reducing the maximum possible frame rate.

GigE Vision drivers see this pixel format as YCbCr411 8 and YCbCr411l 8 CbYYCrYY.

The Device Driver for The Imaging Source Gigk Cameras offers this pixel format as the Y411
video format.

5.1.1.6 RGB24

The camera converts the raw pixel data from the sensor to RGB24. Since RGB24 uses 3
bytes to store 1 pixel, the RGB24 pixel format requires three times the bandwidth of the 8-
bit raw format, thus reducing the maximum possible frame rate.

GIgE Vision drivers enumerate this pixel format as BGRS.

The Device Driver for The Imaging Source Gigk' Cameras enumerates this pixel format as the
RGB24 video format.

5.1.2 Resolution

The DFK 39GX265-720 allows the user to specify which rectangular region of the image
sensor to read out during camera operation. The size of this rectangle determines the
number of pixels that have to be transferred for each frame and has a significant influence
on the required network bandwidth.

Lowering the resolution also often allows the image sensor to operate at a higher frame
rate. Changes in the vertical resolution have more effect on the maximum frame rate than
changes in the horizontal direction.

The way the resolution is controlled varies greatly between the driver technology used to
access the camera:

e When using GigE Vision, the resolution is controlled through the GenlCam features Width
and Height.

e When using /C Imaging Control, the resolution is part of the video format, a parameter
that combines pixel format, resolution and readout mode. For more information, refer to
the IC Imaging Control documentation sections on VideoFormat and
VideoFormatDesc.
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Parameter
Minimum
Maximum
Increment

GigE Vision: GenlCam

Type

Parameter
Minimum
Maximum
Increment

GigE Vision: GenlCam

Type

5.1.3 Readout Modes

Horizontal Resolution

528

2048

16

Width ol
: O

Integer

~

Vertical Resolution
4

1536

4

Height A N7 » Uv

Integer

The DFK 39GX265-7Z20 camera offers different sensor readout modes.

By default, the camera outputs all pixels of the image sensor.

In skipping modes, the image sensor regularly skips a number of rows and/or columns
during readout. The resulting output.image is smaller but contains the same field of view

than the image produced by default readout mode.

The way the readout modes are controlled depends greatly upon which driver technology is
used to access the camera:

e When using GigE Vision, the readout mode is controlled through the Gen/Cam features
DecimationHorizontal, DecimationVertical, BinningHorizontal and
BinningVertical.

e When using /C Imaging Control, the readout mode is part of the video format - a
parameter that which combines pixel format, resolution and readout mode. For more
information, refer to the IC Imaging Control documentation sections on VideoFormat
and VideoFormatDesc.

The following readout modes are supported:

e Default
e Skipping 2X
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Parameter Skipping Horizontal

Valid Values 1,2

GigE Vision: GenlCam DecimationHorizontal o
Type Integer

Parameter Skipping Vertical ~ V
Valid Values 1,2

GigE Vision: GenlCam DecimationVertical \v

Type Integer

5.14 Frame Rate

The frame rate is specified in frames per second and determines the camera's operating
speed.

The way the frame rate is controlled depends greatly upon which driver technology is used
to access the camera:

e When using GigEVision, the frame rate is controlled through the Gen/Cam feature
AcquisitionFrameRate.

e When using IC Imaging Control, the frame rate is selected from a list of available frame
rates through APIs such as Grabber: : setEPS or
ICImagingControl.DeviceFrameRate.

The range of available frame rates depends upon other camera settings such as well, pixel
format, resolution'and readout modes.

Para meti\(? .(0 Xame Rate

Minimum Depending on Pixel Format, Resolution, and Readout Mode

Maximum Depending on Pixel Format, Resolution, and Readout Mode
EVisior@R;m AcquisitionFrameRate

Type Float

Please note: Enabling Device Link Throughput Limit Mode can limit the frame rate below
the configured value.

The following tables show the maximum frame rate for some combinations of pixel format
and resolution.

8-Bit Bayer Raw
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Width Height Maximum Frame Rate
2048 1536 36

1920 1080 54

640 480 366

12-Bit Packed Bayer Raw

Width Height Maximu mﬂwate
2048 1536 24

1920 1080 36

640 480 245

16-Bit Bayer Raw

Width Height /‘< nl‘%n’mm Frame Rate
18

2048 1536
1920 1080 27
640 480 184
YUV 4:2:2
Width x R Hei%\ Maximum Frame Rate
2048 1536 18
1920 1080 27
640 480 184
YUV 4:1:1 (a)
‘\‘Nidth 4 Height Maximum Frame Rate
2048 1536 24
1920 1080 36
640 480 245

YUV 4:1:1 (b)
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Width Height Maximum Frame Rate
2048 1536 24

1920 1080 36

640 480 245

RGB24

Width Height Maximu mﬂwate
2048 1536 12

1920 1080 18

640 480 122

5.1.5 Partial Scan Offset

If the selected resolution is smaller than the sensor size, the part of the sensor that is
actually read out can be specified by the Partial Scan Offset X -and Partial Scan Offset Y
parameters. By default, the camera automatically positions the offsets so that the center of
the sensor is used.

Parameter ‘é}&an Oj'&x -

Minimum 0
Maximum 1520
Increment 4
GigE Vision: GenlCam | Offsetx
Type Integer
VCD @r;y Q\‘ VCDID PartialScanOffset
N e \VCDElement PartialScanOffsetX
Qavrameter‘c 7 Partial Scan Offset Y
Minimum 0
Maximum 1532
Increment 4
GigE Vision: GenlCam OffsetY
Type Integer
VCD Property VCDID PartialScanOffset

\VCDElement PartialScanOffsetY
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5.1.6

5.2
5.2.1

If Partial Scan Offset X or Partial Scan Offset Y is configured to a value that would be invalid
with the current setting of Resolution setting, the camera uses the maximum possible value.

Parameter Partial Scan Auto Center

On Automatically configure Partial Scan Offset X/Y so that the
True center area of the sensor is read out

Off Control Partial Scan Offset X/Y manually

False

GigE Vision: GenlCam OffsetAutoCenter A\/

Type Boolean

VCD Property VCDID_PartialScanOffseﬁ u

\VCDElement PartialSca CentgA

Image Flipping

The DFK 39GX265-720 camera allows flipping of the image data horizontally, vertically, or
both. The Flip Horizontal and Flip Vertical parameters can be used to control this sensor
feature.

Parameter Fli“%‘tal ) Agv

True Image data is flipped horizontally

False Image data'is not flipped horizontally

GigE Vision: GenlCam ‘o Re"oef{é%\'

Type Boolean

VCD Propgr:t&v ’J&BID_FlipHorizontal\VCDElement_Value
ParaM\r‘ &‘ Flip Vertical

True Image data is flipped vertically

False Image data is not flipped vertically

GigE Vision: GenlCam ReverseY

Type Boolean

VCD Property VCDID FlipVerticall\VCDElement Value

Image Sensor Control
Exposure Time

The Exposure Time parameter defines the time the camera opens its (electronic) shutter
when it is taking an image.
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Parameter Exposure Time
Minimum 20 us
Maximum 30s
Default auto
GigE Vision: GenlCam ExposureTime \\J
Type Float
VCDID E VCDEL t Vval
VCD Property Exposure\ ement Va u\\/
5.2.2 Gain

The Gain parameter defines the amplification that is applied to the image at sensor level.

Parameter Gain N" I'O\

Minimum 0dB
Maximum 48 dB
Default auto

. L : N\
GigE Vision: GenlCam Gi‘@ . ‘(\\b
Type Float

N\ Nt

VCD Property o~ QCXI D—(ii %lement_Value

5.2.3 Black Level

The Black Level parameter defines the lowest possibly intensity value of the image sensor.

Param(e\ 3 .f\\\ 'Black Level

Minimum 0

Maximum 4095

Default 240

GigE Vision: GenlCam BlackLevel

Type Float

VCD Property VCDID Brightness\VCDElement Value

5.3 Automatic Exposure and Gain Control

The DFK 39GX265-Z20 camera can automatically control gain and exposure time. These
automatic functions are enabled by default.
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In order to optimize image parameters, a region of interest can be specified for automatic
functions. Specifying a region of interest enables fine-grained control over the image area
for which the image parameters are optimized. A selection of pre-defined area presets is
available, but the user can also specify the coordinates of a custom rectangle.

In certain situations, it is desirable to limit the range of the auto-controlled parameters. For
example, one might want to avoid high gain settings in order to keep noise levels low.
Other applications require limiting the maximum exposure time so that movements do not
get blurred. Therefore, the ranges of the gain and exposure parameter can be limited.

If both auto exposure and auto gain are active, the camera tries to lower the gain value in
order to reduce noise and improve the image quality.

5.3.1  Auto Exposure

Parameter Auto Exposure “Q ‘Q

Continuous Enable Auto Exposure
True
Off Disable Auto Exposure
False
~»
GigE Vision: GenlCam EXPONO : (\\J’
Type Enumeration

VCD Property KW;EXMVCDElement_AutO

5.3.2 Auto Gain

Parameter . \) : ‘»;) Gain

Continuous Enable Auto Gain

True

Off Disable Auto Gain

False

\ - q

‘GigE Vision: @8niCam CRLRALES

Type Enumeration

VCD Property VCDID Gain\VCDElement Auto

5.3.3 Auto Reference Value

The Auto Reference Value parameter specifies the target brightness for both auto exposure
and auto gain.
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Parameter Auto Reference Value

Minimum 0

Maximum 255

Default 128

GigE Vision: GenlCam ExposureAutoReference \\vJ
Type Integer

VCD Property VCDID_Exposure\VCDElement_AutL\&Jnce

5.3.4  Highlight Reduction

Enabling Highlight Reduction lets the auto exposure and auto gain functions reduce
overexposed areas in the output image. This feature is particularly useful when using
10/12/16-bit output images and a tone mapping algorithm in post-processing when using
higher bit depths as the dark areas still contain a lot of useful information.

Parameter Highlight Rf@}n A o“o

True Try to reduce overexposed areas

False Ignore overexposed areas and focus on matching the
image brightness to the selected Auto Reference Value.

GigE Vision: GenlCam A\E SureWhlightReduction

Type Boolean
VCD Property \ . V}DA\ighlightReduction\VCDElement_Value

5.3.5 Auto Exposure Limits

The Auto Exposure Lower Limit parameter determines the minimum possible value that can
be set by the auto exposure algorithm.

%r;metelc’\v Auto Exposure Lower Limit
Minimum 20 us

Maximum 30s

GigE Vision: GenlCam ExposureAutoLowerLimit
Type Float

The Auto Exposure Upper Limit parameter determines the maximum possible value that can
be set by the auto exposure algorithm.
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Parameter Auto Exposure Upper Limit
Minimum 20 us
Maximum 30s
GigE Vision: GenlCam ExposureAutoUpperLimit c\‘
Type Float
VCD Propert VCDID Exposure\VCDElement AutoMa lue
perty = = 7"A

If the Auto Exposure Upper Limit Auto parameter is enabled, the value of Auto Exposure
Upper Limit is automatically kept at the maximum possible value for the current frame rate.

Parameter Auto Exposure Upper Limit %\/ I\
On Select Auto Exposure Upper Limit automatically
Off Let the user control Auto Exposure Upper Limit
GigE Vision: GenlCam EXPOSUI@AU?NG"Limit‘A%"

Type Enumeration

A 3
VCD Property VCDIE@sure\V@gment_AutoMaxValueAuto

5.3.6 Auto Gain Limits

The Auto Gain Lower Limit parameter determines the minimum possible value that can be
set by the auto gain algorithm.

Parameter O\ N{G‘ain Lower Limit

Minimum 0dB

Maximum 48 dB

GiK@)‘n: Ge’ﬂéﬂ\ : GainAutoLowerLimit
Type Float

The Auto Gain Upper Limit parameter determines the maximum possible value that can be
set by the auto gain algorithm.

Parameter Auto Gain Upper Limit
Minimum 0dB

Maximum 48 dB

GigE Vision: GenlCam GainAutoUpperLimit
Type Float
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5.4

54.1

5.4.2

Lens Control

The DFK 39GX265-720 zoom camera features a lens with motorized zoom and focus
control. Additionally, the IR cut filter can also be easily snapped in and out of place via the
camera software.

Zoom

The Zoom parameter controls the zoom motor's movement of the motorized lens.

The zoom motor can be used to change the lens’s focal length which in turn will change its
magnification factor and field of view.

Parameter Zoom (. A \
Minimum 0

Maximum 1000

Default 0

GigE Vision: GenlCam Zoom /Y‘ ‘m"
Type Integer

VCD Property VCDIW\‘VCDElWValue
Focus

The Focus parameter controls the movement of the focus motor in the motorized lens.

The focus motor can be used to change the focal plane, allowing the camera to resolve at
other distances.

While the values of the Focus parameter are raw numbers, they correspond to distances:
Low focus-values map to shorter distances; high focus values map to longer distances.

Pa g@' AQ‘ Focus

Minimum 0

Maximum 10000

Default 10000

GigE Vision: GenlCam Focus

Type Integer

VCD Property VCDID Focus\VCDElement Value
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Important: Because depth of field decreases with increasing focal length (i.e. zoom value),
bear in mind that an in-focus image will not remain sharp when zooming in. Therefore,
adjustments to the focus values will usually need to be made if the Zoom parameters

have been changed. ‘

543 Iris
The Iris parameter controls the opening of the lens iris.

Low values correspond to a closed iris, while the maximum value opens the iris‘as far as

possible.

Parameter Iris L \9

Minimum 0

Maximum 255

Default 255

q .

GigE Vision: GenlCam Iris AO) : O‘O

Type Integer

VCD Property VoGNP enpaQud): value

Important: The exact openi Me iris f. n Iris value differs from camera to
camera. This implies that the minimu or which the iris is not entirely closed may

also differ. & ‘ "\

5.44 Infrared Cut Filter

The Infrared Cut Filter parameter enables or disables the infrared cut filter of the lens.

}@§éer ~ 0,\ Infrared Cut Filter

true The IR cut filter is enabled.

false The IR cut filter is disabled.

GigE Vision: GenlCam IRCutFilterEnable

Type Boolean

VCD Property VCDID IRCutFilter\VCDElement Value

Important: Modern CMOS color sensors are very sensitive to infrared light. In order to
achieve expected results, it is recommended that the infrared cut filter remain enabled
when using a color camera.
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5.4.5 Auto Focus

The Auto Focus function allows the camera to automatically adjust the lens to create a
focused image.

The auto focus algorithm works by finding the maximum contrast of neighbouring pixel

areas.
Parameter Auto Focus \)
Execute Run the auto focus algorithm
. . . v
GigE Vision: GenlCam FocusAuto N
Type Command
VCD Property VCDID Focus \VCDElement‘%S(sh "~

5.4.6 Auto Focus ROI

The camera's auto focus algorithm can be instructed to only analyze a part of the image. If
Auto Focus ROl Enable is set, only the pixels inside the rectangle specified by Auto Focus
ROI Left, Auto Focus ROl Top, Auto Focus ROI Width and Auto Focus ROI Height will be
used.

The rectangle is specified in absolute sensor coordinates; if the specified rectangle would be
outside the currently active partial scan area, the camera automatically adjusts the size or
position to form a valid rectangle.

Parameter ¢. “O AUWAMOI Enable

true Let auto focus only look at the specified rectangle
false Let auto focus analyze the whole image

o 0"
. i AutoFocusROIEnable
GigE Vls‘p\\enICamA

Type Boolean

@}roperw VCDID Focus\VCDElement AutoFocusROIEnable

Parameter Auto Focus ROI Left

Minimum 0

Maximum 1920

GigE Vision: GenlCam AutoFocusROILeft

Type Integer

VCD Property VCDID Focus\VCDElement AutoROILeft
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5.4.7

Parameter

Minimum

Maximum

GigE Vision: GenlCam
Type

VCD Property

Parameter
Minimum
Maximum

GigE Vision: GenlCam

Type

Parameter
Minimum
Maximum

GigE Vision: GenlCam

Type

Auto Iris

Auto Focus ROl Top

0

1520

AutoFocusROITop G‘\‘

Integer

VCDID Focus \VCDElement_AutoROITorA -

~

Auto Focus ROl Width
128
2048

AutoFocusROIWidtl\S\‘ O\ -

Integer

Auto FoEuWight N \:'O'
16
1536

K k,?W}?ocu%%{ght

Integer.

The Auto Iris parameter enables or disables the automatic control of the iris.

Used in conjunction with the features of Automatic Exposure and Gain Control, Auto Iris is
adjusted between exposure and gain, meaning that the iris will be opened before gain is

increased.
};rameter‘g -
true
false
GigE Vision: GenlCam

Type
VCD Property
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Enable Auto Iris control
Disable Auto Iris control

IrisAuto

Boolean
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5.5 Trigger

The trigger mode can be used to take images at very specific points in time which are
specified by an electrical signal connected to the TRIGGER [N pin of the I/O connector of
the camera.

5.5.1 Trigger Mode

The Trigger Mode parameter enables the trigger mode.

Parameter Trigger Mode \U
on Enable Trigger Mode
True
Off Disable Trigger Mode
False
: N -
GigE Vision: GenlCam EegeEEiees \\ ('p
Type Enumeration

VCD Property VCDID_TrWCDEle\n%‘_‘(/alue

5.5.2  Trigger Polarity

The Trigger Polarity parameter controls whether a trigger event is accepted on the rising or
falling edge of the signal connected to the TRIGGER_IN line.

Parameter ¢ \o Triﬂé@krity

LT GIEIETE Accept rising edge as trigger signal

True

FallinglQlg Accept falling edge as trigger signal

False

Mon; Qf@ TriggerActivation

Type Enumeration

VCD Property VCDID Trigger\VCDElement Polarity

5.5.3  Software Trigger

The Software Trigger function can be used to simulate a trigger pulse, in turn causing one
image to be exposed and delivered to the host computer.

DFK 39GX265-Z20 Technical Reference Manual



Camera Controls

Parameter Software Trigger

Execute Simulate one trigger pulse

GigE Vision: GenlCam TriggerSoftware o
Type Command

VCD Property VCDID_Trigger\VCDElement_SoftwareTrj{cy\vJ

5.5.4  Trigger Burst Count

The Trigger Burst Count parameter allows the camera to be configured to take more than
one image per trigger pulse. By default, this parameter is set to 150 that exactly one image
is acquired. The images are taken as rapidly as possible given current settings (i.e. as limited
by the current exposure time and frame rate settings).

» N
Parameter Trigger Burst Count N ,,O

Minimum 1
Maximum 1000
Default 1
GigE Vision: GenlCam AE@Q}OVHBQUJMeCount
Type Integer
N\ N )
VCD Property -~ VCXID_'I"J:\%M/CDElement_TrlggerBurstCount

5.5.5  Trigger Source

The Trigger Source parameter allows the camera to be configured to only accept trigger
signals from a specified source, e.g. only software trigger.

v A 4
Pa[a@' _A\ Trigger Source

Any Allow trigger signals from any source
Linel Allow only hardware trigger
Software Allow only software trigger

GigE Vision: GenlCam TriggerSource

Type Enumeration

5.5.6 IMX Low-Latency Mode

The IMX Low-Latency Mode parameter controls whether the sensor operates in low-latency
trigger mode.

DFK 39GX265-Z20 Technical Reference Manual



Camera Controls

Parameter IMX Low-Latency Mode

True Delay between trigger input and start of exposure is exactly
as configured through the Trigger Delay feature

False Delay between trigger input and start of exposure is the
time configured by the Trigger Delay feature in additionto
a random delay depending on resolution, frame rate, and
timing relative to the sensor's internal state

GigE Vision: GenlCam IMXLowLatencyTriggerMode \U
Type Boolean
. .3
VCD Property VCDID_Trlgger\VCDElementﬁl\@owLatencyMode
Important: If IMX Low-Latency Mode is enabled, Trig @)p is no@)ed and is
thereby forced to Of f. K
A O

5.5.7  Trigger Overlap

The Trigger Overlap feature gives information on whena new trigger pulse is accepted in
the trigger -> exposure -> readout sequence.

Parameter Y, %9;' Ove['l(m\‘

Off The next trigger pulse is only accepted once the previous
frame has been read out from the sensor

Readout The next trigger pulse is accepted during readout as long as
the remaining readout time is shorter than the exposure
time

GigE Vis@‘fenlCaﬁr\\\ TriggerOverlap

Type Enumeration

&} ;rOPeﬁl\‘I VCDID Trigger\VCDElement TriggerOverlap

5.5.8  Trigger Delay

The Trigger Delay parameter specifies a time for which the camera waits between receiving
a trigger signal and starting the exposure of an image. Simulated trigger pulses generated
through the Software Trigger function are not delayed by this parameter.
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Parameter Trigger Delay

Minimum Os

Maximum 1s

GigE Vision: GenlCam TriggerDelay G\‘
Type Float

VCD Property VCDID_Trigger\VCDElement_TriggerPdAay

5.6 Trigger Timing Parameters

The 39G series camera series offers several options for dealing with bad trigger signals. By
using the Debounce Time, Denoise Time and Mask Time parameters, the camera can be
configured to ignore pulses on its TRIGGER IN line under certain conditions.

Useful values for these parameters are application-specific. They depend on the expected
trigger frequency, the exposure time and assumptions about the input signal quality.

The default values for all these parameters is 0 s, assuming perfect signal quality.

5.6.1 Trigger Debounce Time

The Trigger Debounce Time parameter specifies the time for which the trigger input has to
be low in order for the next trigger signal to be accepted.

6 NI\ 4 ~
Parameter 7~ ‘Trigger R@hd Time

Minimum 0s

Maximum 1's

Default 0s

GigE V‘i@}évnlCa,Ir\\\ 'TriggerDebouncer

Type Float

@;mpeWA\'v VCDID Trigger\VCDElement TriggerDebouncer

5.6.2  Trigger Mask Time

The Trigger Mask Time parameter specifies the time for which trigger pulses are ignored
after accepting a trigger signal.
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5.6.3

5.7

5.7.1

Parameter Trigger Mask Time

Minimum 0s

Maximum 1s

Default 0s

GigE Vision: GenlCam TriggerMask \\J
Type Float

VCD Property VCDID_Trigger\VCDElement_Tri%g;\kJ

Trigger Noise Suppression Time

The Trigger Noise Suppression Time parameter specifies the time for which trigger input has
to be active in order to be accepted as a trigger signal.

Parameter Trigger Noise SumesMTime Ov
Minimum 0s

Maximum 1s

Default 0s

GigE Vision: GenlCam A?}&j\eﬁeno’i‘\&\‘ -

Type Float

- hd
VCD Property . 0) VCD‘IMer\VCDElement_TriggerDenoise

Digital 1/0

The 39G series has one digital input and one digital output. The digital input can be used as
a Trigger input but the current status can also examined directly.

The digital output can be configured as a Strobe output to signal the exact moment when
the image sensor is sensitive to light so that external light sources can be synchronized to
its operation cycle.

General Purpose Input

The General Purpose Input parameter allows the current status of the TRIGGER IN pin.
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5.7.2

5.8

5.8.1

Parameter General Purpose Input

True TRIGGER_IN line status is low

1

False TRIGGERL_IN line status is high

0

GigE Vision: GenlCam Gl L » \)
Type Boolean

VCDID_GPIO\VCDElement_GPIgI

General Purpose Output

The General Purpose Output parameter controls the status.of the STROBE OUT pin.

Parameter General Purpose Output - U
True Drive the STROBE_OUT line high

1

False Drive the STROBE_OUT line low

0

GigE Vision: GenlCam W AQ\

Type Boolean

VCD Property ~ VCD‘I%V}IO\VCDE1ement_GPIOWrite
I\ V&D}D_GPIO\VCDElement_GPIOOut

Strobe

The strobe function controls the automatic generation of output pulses on the
STROBE OUT pin which is synchronized to the image sensor's exposure time.

Strobe Enable

The Strobe Enable parameter enables the automatic generation of strobe pulses.
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Parameter Strobe Enable

On Strobe enabled

True

Off Strobe disabled

False

GigE Vision: GenlCam StrobeEnable B \)
Type Enumeration

VCD Property VCDID_Strobe\VCDElement_Valu\$v

5.8.2  Strobe Polarity

The Strobe Polarity parameter can be used to invert the strobe pulse output.

4

Parameter Strobe Polarity . \\ (' ’\J
Bty The STROBE_OUT pin is logically high‘during the exposure
True time
Becivelon The STROBE_OUT pin is logically low during the exposure
False time

g X v
GigE Vision: GenlCam I@O)Polar O
Type Enumeration

VCD Property c. v VCQI‘I(&})'be\VCDElement_StrobePolarity

5.8.3  Strobe Operation

The Strobe Operation parameter specifies how the length of the strobe pulses are

controlled.
o A Y
r%neter x@ Strobe Operation
Exposure Output pulse duration is equal to the current exposure time
True
FixedDuration Output pulse duration is specified by Strobe Duration
False
GigE Vision: GenlCam StrobeOperation
Type Enumeration
VCD Property VCDID Strobe\VCDElement StrobeMode

DFK 39GX265-Z20 Technical Reference Manual



Camera Controls

5.84 Strobe Duration

The Strobe Duration parameter controls the length of the strobe pulses if Strobe Operation
is set to use the fixed duration mode.

Parameter Strobe Duration -~ ‘
Minimum 0 us

Maximum 32767 us

GigE Vision: GenlCam StrobeDuration \0

Type Integer

VCD Property VCDID_Strobe\VCDElement_(@éﬁuration

5.8.5 Strobe Delay

The Strobe Delay parameter can be used to add a small delay between the start of exposure
and the strobe output pulse.

Parameter Strobe Delwv N \b'

Minimum 0 us

Maximum 32767 s

GigE Vision: GenlCam KkMeDel&&b‘
Type Integer

L4 . hd
VCD Property ‘& VED'I\\trobe\VCDElement_StrobeDelay

5.9 White Balance

The DEK 39GX265-720 color camera can perform white balance by digital multiplication of
the appropriate raw pixel values.

5.9.1 Auto White Balance

DFK 39GX265-720 can perform Auto White Balance. It can be enabled continuously when
changes in lighting conditions are expected. Under controlled lighting conditions, however,
one-time white balance calibration is the recommended approach.

To perform one-time white balance calibration, place a reference white sheet in front of the
camera and set BalanceWhiteAuto to Once. The camera will then find the correct white
balance settings for the current light conditions and keep them active until instructed
otherwise.
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5.9.2

Parameter
Continuous
True

Once

One Push
Off

False

GigE Vision: GenlCam

Type
VCD Property

White Balance Mode

Auto White Balance

Enable automatic white balance

Enable automatic white balance until the color channels
have been balanced once

Disable automatic white balance

BalanceWhiteAuto

<\
Enumeration
VCDID_WhiteBalance\VCw Auto

VCDID_WhiteBalance\VCD nt_OnéPush

The default auto white balance algorithm is Gray World. It is selected by setting the White
Balance Mode accordingly. The Gray World algorithm operates under the assumption that
the average color of a scene is near gray and adjusts the white balance coefficients so the
average color of the resulting image is gray as well. In'the case where this assumption is
wrong (e.g. the camera is pointing at-a blue carpet), the auto white balance algorithm will
select coefficients that do not result in-a visually accurate image.

To avoid the problems posed by the Gray World algorithm, the Temperature mode can be
used. This mode operates by trying to determine the color temperature of the light source.

Parameter

Gray World

Temperature

Gig Em:‘GenIC@‘

Type
“
‘QD Prope

,\\ - Vyﬁp\\dlénce Mode

Use the Gray World model

Use the Temperature model

BalanceWhiteMode

Enumeration

VCDID WhiteBalance
\VCDElement WhiteBalanceMode

To assist the automatic white balance temperature detection, White Balance Auto Preset can
be used to limit the range of valid color temperatures.
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Parameter White Balance Auto Preset

Any Allow any color temperature

Auto Warm White Limit color temperature to approximately 2500-4000 K
Auto Cool White Limit color temperature to approximately 4000-5800 K
Auto Daylight Limit color temperature to approximately 5700-7500 K
Auto Deep Shade Limit color temperature to approximately 7500-10000 K
GigE Vision: GenlCam BalanceWhiteAutoPreset ;\\/
Type Enumeration

VCD Property VCDID WhiteBalance

==
\VCDElement_WhiteBalAanmgoPres_f\

5.9.3 Manual White Balance

If Auto White Balance is not enabled, the amplifiers for the red, green and blue channels
can be controlled manually.

Parameter White @Xed ,\0'

Minimum 0
Maximum 3.984375
Default auto

- -
GigE Vision: GenICaQ J Bal@atio [BalanceRatioSelector=Red]

Type Float
VCD Prop r‘t% '@DID_WhiteBalance
‘\‘ .{Q»\VCDElement_WhiteBalanceRed

Wer : (7‘\\ White Balance Green

Minimum 0

Maximum 3.984375

Default auto

GigE Vision: GenlCam BalanceRatio[BalanceRatioSelector=Green]
Type Float

VCD Property VCDID WhiteBalance

\VCDElement WhiteBalanceGreen
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Parameter White Balance Blue

Minimum 0

Maximum 3.984375

Default auto

GigE Vision: GenlCam BalanceRatio [BalanceRatioSelector=B]{e Cd

VCD Property VCDID WhiteBalance .
\VCDElement WhiteBalanceBlue (.0

If White Balance Mode is set to Temperature, the color temperature can be set directly.
Additionally, a light source can be selected from a list of presets.

Parameter White Balance Temperatt“v 10

Minimum 2500 K

Maximum 10000 K

Default auto

Increment 100

GigE Vision: GenlCam B?J&wzte?e &bure

Type Integer

HERIRICREL A%SEEIWI’I _;ﬁzzgalanceTemperature
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Parameter

Sodium-Vapor Lamp
Warm Light
Halogen Light
Neutral White

Cool White
Fluorescent Light

Cool White/Daylight
(CFL)

Daylight
Cool White LED

Blue Sky

GigE Vision: GenlCam

Type
VCD Property

5.10 Image Processing
5.10.1 Gamma

White Balance Temperature Preset
2500 K
2700 K
3000 K
3500 K
4000 K

5000 K

6000 K
7500 K
10000 K

BalanceWhitem&{JrePrew
M a

Enumeration
VCDID Whi lance ull
\VCDEle _Tempm

rePreset

The 39G series cameras can-perform.gamma correction on the image data. If the pixel
format of a color camera is set a YUV mode, gamma correction is applied to the Y channel.
In bayer raw and RGB24 modes, all color channels are subject to the same gamma

correction.

Parameter [
Minimum

Maximum

Default

GigE Vision: GenlCam

Type
VCD Property
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5.10.2

Lookup Table

The 39G series allows the user to specify a lookup table (LUT) that can transform pixel
values. This lookup table can be used to perform tasks like histogram equalization inside
the camera.

If the pixel format of a color camera is set to one of the YUV modes, the lookup tableis
applied only to the Y channel. In bayer raw and RGB24 modes, all color channels are subject
to the same lookup operation.

The lookup table has 257 16-bit entries. The upper 8 bits of the image data are used to
select the appropriate entry in the lookup table, while the remaining bits are used to
interpolate between the selected entry and one of its neighbors.

The LUT Enable feature enables the lookup table.

Parameter LUT Enable n \Y‘ A(\\

True Enable lookup table operation
False Disable lookup table operation

GigE Vision: GenlCam LUTEnabliQ/\ ‘O;U'
Type Boolean

The lookup table values can be programmed using the LUT Index and LUT Value features.

Parameter ,.A *Mndel m\{)
0

Minimum
Maximum

256
~7
GigE Vision: GenlCam ’Ja?lndex

Type Integer
@'\:tel’ XQ\ LUT Value
Minimum 0
Maximum 65535
GigE Vision: GenlCam LUTValue
Type Integer

The whole lookup table can be quickly reprogrammed through the LUT Value All feature.
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5.11

5.11.1

5.11.2

Parameter LUT Value All

Value 1028 bytes of memory containing 257 LUT entries. Each 16-
bit LUT entry is aligned on a 32-bit boundary

GigE Vision: GenlCam LUTValueall ~ ‘

Type Register

Important: Since gamma correction is implemented using the same hard@ the

lookup table, gamma correction is disabled when the lookup table is ena
«

Color Processing

The DFK 39GX265-Z20 color camera allows color adjustments with the Hue and Saturation
parameters. These adjustments work with all output pixel formats.

v
Important: When a bayer raw pixel format is S@Hue an tM[on still work.
However, when at least one of them is enabled (set to non- mvalue), the resulting
image is slightly blurred because of the w“ parame‘%re implemented internally.
o A\

Hue

The Hue parameter controls the color angle of the output image.

Parameter ¢ “O HusAd\'

Minimum -180

Maximum 180

Default 0

GigE Vision: GenlCam . Hue

Type Float
k(‘:D Prope?@ ) VCDID Hue\VCDElement Value
Saturation

The Saturation parameter controls the color saturation of the output image.
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Parameter Saturation

Minimum 0

Maximum 255

Default 64

GigE Vision: GenlCam Saturation \\J
Type Float

VCD Property VCDID_Saturation\VCDElement_\@.}

5.11.3 Color Correction Matrix

As seen in the Spectral Characteristics diagram, the frequencies at which the red, green and
blue pixels respond to incoming light overlap. This causes the colors of objects in captured
images to differ from the colors of the same objects seen in reality.

A RGB to RGB color correction matrix can be used to change the pixel data output of the
camera so that the colors in captured image are a closer match to what is expected by
human observers.

a4
Parameter Enaﬁl&q\\r‘ Correﬂ@atrix

True Enable Color Correction Matrix

False Disable Color Correction Matrix

GigE Vision: GenlCam % ColoWormationEnable
» - <

Type Boolean

VCD Property... \J 1»I D ColorMatrix\VCDElement Value

By default, the values of the color matrix coefficients are initialized with values optimized for
skin tones and other everyday objects.

If necessary, the matrix coefficients can be controlled manually.

When using Gen/Cam, select a coefficient using
ColorTransformationValueSelector and then change it via the
ColorTransformationValue.

When using /IC Imaging Control, the matrix coefficients are controlled via the
VCDElement ColorMatrix[RGB] [RGB] elements of VCDID ColorMatrix.
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Parameter
Minimum
Maximum

GigE Vision: GenlCam

Type
VCD Property

Parameter
Minimum
Maximum

GigE Vision: GenlCam

Type
VCD Property

Parameter
Minimum

Maximum

GigE Vision: GenlCaﬁ\ -

Red contribution to the red pixel
-3.9375
3.9375

ColorTransformationValue \
[ColorTransformationValueSelector=Gain0

Float
VCDID ColorMatrix \VCDElement C oﬁatrixRR
a

Green contribution to the red pWA\\

-3.9375

3.9375

ColorTransformatLX‘!ue k)

[ColorTransfwti ValueS@tor=Gain01]

Float

VCDID Co rix \\\mement ColorMatrixRG
—" Q _

Blue contribution to the red pixel

-3.9375

3.9375
*
Col \gnsformationValue

r\ Wo TransformationValueSelector=Gain02]
Type Float
w4 AN ) :
VCD Pro VCDID ColorMatrix \VCDElement ColorMatrixRB
-

PO O

Minimum
Maximum

GigE Vision: GenlCam

Type
VCD Property

Red contribution to the green pixel
-3.9375
3.9375

ColorTransformationValue
[ColorTransformationValueSelector=Gainl0]

Float

VCDID ColorMatrix \VCDElement_ColorMatrixGR
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Parameter
Minimum
Maximum

GigE Vision: GenlCam

Type
VCD Property

Parameter
Minimum
Maximum

GigE Vision: GenlCam

Type
VCD Property

Parameter
Minimum

Maximum

GigE Vision: GenlCaﬁ\ -

Green contribution to the green pixel
-3.9375
3.9375

ColorTransformationValue \
[ColorTransformationValueSelector=Gainl

Float
VCDID ColorMatrix \VCDElement C oﬁatrixGG
a

Blue contribution to the green WN

-3.9375

3.9375

ColorTransformatLX‘!ue k)

[ColorTransfwti ValueS@tor=Gain12]

Float

VCDID Co rix \\\mement ColorMatrixGB
—" Q _

yM}Butiaﬁ\@: lue pixel

-3.9375

3.9375
*
Col \gnsformationValue

r\ Wo TransformationValueSelector=Gain20]
Type Float
w4 AN ) :
VCD Pro VCDID ColorMatrix \VCDElement ColorMatrixBR
-

PO O

Minimum
Maximum

GigE Vision: GenlCam

Type
VCD Property

Green contribution to the blue pixel
-3.9375
3.9375

ColorTransformationValue
[ColorTransformationValueSelector=Gain21]

Float

VCDID ColorMatrix \VCDElement_ColorMatrixBG
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5.12

5.12.1

Parameter Blue contribution to the blue pixel

Minimum -3.9375

Maximum 3.9375

GigE Vision: GenlCam ColorTransformationValue \
[ColorTransformationValueSelector=Gain22]

Type Float

VCD Property VCDID ColorMatrix \VCDElement C oﬁatrixBB

a«

Region of Interest for Auto Functions

The 39G series cameras allow for the setting of a region of interest that is used while
controlling the Auto Exposure, Auto Gain and Auto White Balance functions.

Auto Functions ROI Enable

The Auto Functions ROl Enable parameter allows for the use of a region of interest for auto
functions.

v of
Parameter Auto M ROI EM

True Auto functions only take a-specified part of the image into
account

False Auto functions look at the whole image

GigE Vision: GenlCam ‘o AUt,‘i@&anROIEnable

Type Boolean

VCD Propgrt&v A{ 331 D AutoRoi\VCDElement Value

5.12.2 Auto Functions ROI Preset

The Auto Functions ROl Preset parameter lets the user select from a list of ROl presets.
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Parameter Auto Functions ROI Preset

Full Sensor Select the full output image

Center 50% Select a rectangular area in the center of the output image

Center 25% Select a small rectangular area in the center of the output
image

Bottom Half Select the bottom half of the output image

Top Half Select the top half of the output image

Custom Rectangle Select a custom rectangle for fine-grained. control

GigE Vision: GenlCam AutoFunctionsROIPreset ( 0\ V

Type Enumeration

5.12.3 Auto Functions ROl Custom Rectangle

When Auto Functions ROI Preset is set to Custom Rectangle, the user can manually set the
position and size of the region of interest. The coordinates are relative to the origin of the
current video format as specified by Partial Scan Offset.

Parameter Yy Qc}l;ctio&\eft
0

Minimum

Maximum 2032

Increment 2

GigE ViSiOm@Ca'm A@EoFunctionsROILeft
Type Integer

~ - .
vCD Roperty Q VCDID AutoRoi
,& N g \VCDEIement AutoRoileftRelative

‘F:arameter'J Auto Functions ROI Top
Minimum 0

Maximum 1520

Increment 2

GigE Vision: GenlCam AutoFunctionsROITop
Type Integer

VCD Property VCDID AutoRoi

\VCDElement AutoRoiTopRelative
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5.13

5.13.1

Parameter

Minimum

Maximum

Increment

GigE Vision: GenlCam
Type

VCD Property

Parameter

Minimum

Maximum

Increment

GigE Vision: GenlCam
Type

VCD Property

User Sets

Auto Functions ROl Width
16

2048

2

AutoFunctionsROIWidth

N\

\J

Integer

VCDID AutoRoi
\VCDElement_AutoRoiWidthRele

Auto Functions ROl Height ‘\\.'/
16

1536

2

AutoFunck%y}I Hei%k@u

Integer

vgma Bionos (-0
g}D ement’é\ RoiHeightRelative

The 39G series cameras can store their complete configuration into built-in non-volatile
memory. The camera configuration can be saved into and restored from one of two
available memory slots upon user's request. Additionally, the camera can be configured to
load one of the user's camera configurations at startup.

User Set Selector

The User Set Selector parameter selects the memory slot on which consecutive load and

save commands are executed.

Parameter

UserSetl
UserSet?2

Default

GigE Vision: GenlCam

Type

DFK 39GX265-Z20 Technical Reference Manual

User Set Selector
First of the two memory slots for user configurations
Second of the two memory slots for user configurations

A special memory slot that always contains the camera's
factory default configuration. It cannot be overwritten

UserSetSelector

Enumeration
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5.13.2 Load User Set

By using the Load User Set command, the user can restore the camera configuration from
the memory slot selected by User Set Selector.

Parameter Load User Set ~ ‘

Execute Restore the camera configuration from the memory slot
specified by User Set Selector

GigE Vision: GenlCam UserSetLoad . (.ﬁ 7

Type Command

5.13.3 Save User Set

By using the Save User Set command, the user can save the camera configuration into the
memory slot selected by User Set Selector.

- \J
Parameter Save User Set ‘O~ P O
Execute Save the current camera configuration into the memory slot
specified by User Set Selector
. -
GigE Vision: GenlCam Uses ve f&
Type Command

5.13.4 Default User Set

The Default User Set.parameter controls the camera's startup behavior. It selects which
memory slot is used for deviceinitialization when the camera is powered up.

Parametx\‘? rD'efault User Set

UserSetl Load configuration from the first memory slot
UserSet?2 Load configuration from the second memory slot
Default Load factory default configuration

GigE Vision: GenlCam UserSetDefault

Type Enumeration

5.14 Multi-Frame Output Mode

The 39G series cameras support cycling the exposure time through pre-programmed values
from frame to frame in order to form a frame set. In post-processing, sets of frames
captured with different exposure times can be used to create images with higher dynamic
range than those from single exposure.
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The camera can be configured to use 2 or 4 different exposure times.

If required, different gain values can be selected for use along with the configured exposure
times.

5.14.1 Multi-Frame Output Mode Enable

The Multi-Frame Output Mode Enable parameter activates the multi-frame output mode.

Parameter Multi-Frame Output Mode Enable Pl S

True Cycle through the exposure times specified by Multi-Frame
Output Mode Exposure Time

False Use the exposure time defined by Exposure Time for all
frames
. Y N
i ision: MultiFrameSetOut utb% nable 0
GigE Vision: GenlCam puEtr V PR
Type Boolean
: : ~7
VCD Property VCDID MultiF tputMode .

\VCDElemew ue P,

5.14.2 Multi-Frame Output Mode Frame Count

The Multi-Frame Output Mode Frame Count parameter defines the number of frames in a

frame set.
Parameter O\ }Iulti-F . u1;ut Mode Frame Count
2 Frames Use two different exposure times
4 Frames Use four different exposure times
GigE VisioAKg;QCam .fo‘ &(ultiFrameSetOutputModeFrameCount
Type Enumeration

A
pert Q\ VCDID MultiFrameOutputMode
\ - \VCDElement MultiFrameCount

5.14.3 . Multi-Frame Output Mode Exposure Time

The Multi-Frame Output Mode Exposure Time parameters control the different exposure
times in a frame set.
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Parameter Multi-Frame Output Mode Exposure Time

Minimum 20 us

Maximum 30000000 ps

GigE Vision: GenlCam MultiFrameSetOutputModeExposureTime0 %‘

MultiFrameSetOutputModeExposureTime 10

MultiFrameSetOutputModeExposureTime?2
MultiFrameSetOutputModeExposureT"mAB

Type Float

=\
VCD Property VCDID MultiFrameOutputMo@

\VCDElement MultiFrameExpo
\VCDElement MultiFram

\VCDElement MultiFra posure@
\VCDElement Multl Xposu

5.14.4 Multi-Frame Output Mode Custom Gain

The Multi-Frame Output Mode Custom Gain parameter allows specifying different gain
values for each frame in a frame set.

Parameter M)Q&'n‘e O"‘EM Custom Gain

True Cycle through the gain values specified by Multi-Frame
Output Mode Gain

False Use the gain value defined by Gain
GigE Vision: Genlga‘\ M:tlyk}ameSetOutputModeCustomGain
Type Boolean
VCD Pro N Q‘ 'VCDID MultiFrameOutputMode
PR A \VCDElement MultiFrameCustomGainEnable
5.14.5 . Multi-Frame Output Mode Gain

The Multi-Frame Output Mode Gain parameters controls the gain values used to capture
the images of the frame set.

DFK 39GX265-Z20 Technical Reference Manual



Camera Controls

Parameter
Minimum
Maximum

GigE Vision: GenlCam

Type
VCD Property

Multi-Frame Output Mode Gain
0dB
48 dB

MultiFrameSetOutputModeGain0

\
MultiFrameSetOutputModeGainl 6
MultiFrameSetOutputModeGain?2
MultiFrameSetOutputModeGain3 e

Float

T
VCDID MultiFrameOutputMod \\
\VCDElement MultiFrameGa n

\VCDElement MultiFram

\VCDElement MultiFra in2
\VCDElement Multl in3

5.15 Precision Time Protocol

The 39G series can synchronize its internal clock to other devices via Precision Time Protocol

(PTP, IEEE 1588).

When multiple PTP devices are connected through the same network, they will synchronize
their clocks. This allows the image timestamps to remain comparable between cameras.

A camera running with PTP-enabled can also schedule actions to be executed at a specified
time point in the future through Scheduled Actions.

PTP is enabled by default.

5.15.1 PTP Enable

The PTP Enable parameter enables or disables the camera's usage of the Precision Time

Protocol.

P O

{ rue

False
GigE Vision: GenlCam

Type

5.15.2 PTP Status

PTP Enable
Use Precision Time Protocol

PTP disabled
PtpEnable

Boolean

PTP Status is a read-only feature that reports the current status of the Precision Time

Protocol algorithm.
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Parameter PTP Status

Master The camera acts as PTP master clock.

Slave The camera synchronizes its time stamp to a PTP master
clock.

Uncalibrated PTP was recently enabled, or a recent change in the network
configuration initiated a resynchronization.

Disabled PTP is disabled.

GigE Vision: GenlCam PtpStatus ‘g

Type Enumeration

5.16 Action Scheduler

When Precision Time Protocol is enabled, the action scheduler can be'used to plan and run
actions at some point in the future.

The only action the camera can perform right now is triggering images.

Action triggers are only accepted when Trigger Source is'set to Action0 or Any.

5.16.1 Action Selector

The Action Selector feature selects the action that the Action Scheduler Time, Action
Scheduler Interval, Action Scheduler Commit and-Action Scheduler Cancel features act on.

\ 4 A J
Parameter (& J Actf@ector

0

Action0, which is hard-wired to trigger images
GigE Visioq"Gv)Cam ‘(\'QtionSelector

Type Enumeration

5.16.2 © Action Scheduler Time

The Action Scheduler Time is the time for when an action is scheduled, specified as a PTP
timestamp in nanosecond units.

Scheduling the action to a time in the past will cause the action to be performed
immediately.

Scheduling a repeated action to start in the past will ignore missed actions and continue as
if it had been scheduled earlier.

Parameter Action Scheduler Time
GigE Vision- GenlCam ACtiOHSChedulerTime
Type Integer
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5.16.3 Action Scheduler Interval

The Action Scheduler Interval feature allows instructing the action scheduler to repeat the
scheduled action in a fixed interval, indefinitely.

If the interval is set to O, the action is performed once and not repeated.

The interval is specified in microseconds.

Parameter Action Scheduler Interval N ( 0
Minimum 0

Maximum 4294967295 us

GigE Vision: GenlCam ActionSchedulerInterxab:I A
Type Integer

5.16.4 Action Scheduler Commit

Executing the Action Scheduler Commit command commits an action to the queue of
scheduled actions.

The action is planned to be performed at the time specified by Action Scheduler Time.

If Action Scheduler Interval has avalue other than 0, the action will be repeated with the
specified interval indefinitely, or until the Action Scheduler Cancel command is executed.

There is a finite number of queue slots available, trying to queue too many actions will fail.
The maximum length of the queue is reported by the ActionQueueSize feature.

Parameter 7~ \J . ( ?,}on Scheduler Commit

Execute Schedule the action specified by Action Selector to be
performed at a specified time in the future.

A 4
(}Mon; ng ActionSchedulerCommit

Type Command

5.16.5 Action Scheduler Cancel

Executing the Action Scheduler Cancel command cancels all scheduled actions of the action
type selected by Action Selector.
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5.17

5.17.1

Parameter Action Scheduler Cancel

Execute Cancel all scheduled actions of the type specified by Action
Selector.

GigE Vision: GenlCam ActionSchedulerCancel ~ ‘

Type Command

Events

39G series devices can send asynchronous event packets, notifying the application about
certain events during device operation.

To enable a specific event, select the event to enable in Event Selector and then set Event
Notification to On.

The way to receive the event notifications depends onthe used camera SDK. In most cases,
a notification handler has to be registered on the feature named after the event, e.g.
EventTest or EventExposureEnd. Additional event data can often be queried via additional
features with a derived name, e.g. EventTestTimestamp or EventExposureEndFramelD.

Event Selector

The Event Selector parameter selects an event to configure.

Parameter K wseleﬂm

ExposureEnd Selects the ExposureEnd event
FrameTriggerMissed Selects the FrameTriggerMissed event
LinelFallingEdge Selects the Line1FallingEdge event
LinelRisingEdge Selects the LineTRisingEdge event
Test Selects the Test event

AMOW Q?@ : EventSelector

Type Enumeration

5.17.2 Event Notification

The Event Notification parameter enables or disables the event selected by Event Selector.

Parameter Event Notification

On Enables notifications for the selected event
Off Disables notifications for the selected event
GigE Vision: GenlCam EventNotification

Type Enumeration
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5.17.3 Event Exposure End

The Event Exposure End feature is notified when the camera completes the exposure of an
image.

It can be useful to synchronize camera exposure with real-world events, e.g. moving parts in
front of the camera.

The value of this feature has no meaning and should not be read.

Parameter Event Exposure End A A"
GigE Vision: GenlCam EventExposureEnd /‘A\\
Type Integer

The Event Exposure End Timestamp parameter identifies the point in time when the current
exposure end event occurred.

Please refer to the documentation of your camera SDK on how to safely read the
timestamp associated with the current event when a notification is received.

Parameter Event@?e End W;mp
N N
GigE Vision: GenlCam EyéntExposureBadTinéstanp

Type Integer

The Event Exposure End Frame ID parameter the frame number of the frame whose
exposure was completed.

Please refer to the documentation of your camera SDK on how to safely read the
timestamp ‘associated with the current event when a notification is received.

Parap%'\ .(0\ Event Exposure End Frame ID
(}@s’ion: Qf@ ) EventExposureEndFrameID

Type Integer

5.17.4 Event Frame Trigger Missed

The Event Frame Trigger Missed feature is notified when the camera receives a trigger pulse,
but the sensor was not in a state where a new exposure could be started.

The value of this feature has no meaning and should not be read.

Parameter Event Frame Trigger Missed
GigE Vision: GenlCam EventFrameTriggerMissed
Type Integer
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The Event Frame Trigger Missed Timestamp parameter identifies the point in time when the
current frame trigger missed event occurred.

Please refer to the documentation of your camera SDK on how to safely read the
timestamp associated with the current event when a notification is received.

Parameter Event Frame Trigger Missed Timestamp \\J
GigE Vision: GenlCam EventFrameT]:iggerMissedTimestampf.A .
Type Integer

5.17.5 Event Linel Falling Edge

The Event Line1 Falling Edge feature is notified when the input on Line1 changes from high
to low.

The value of this feature has no meaning and should not be read.

Parameter Event Line1 Wme ,(b"

i ision: E tLi ingEd v
GIgE Vision: GenlCam vemclin 1ngk \9\

.

Type Integer

The Event Linel Falling Edge Timestamp parameter identifies the point in time when the
current line1 falling edge event occurred.

Please refer to the documentation of your camera SDK on how to safely read the
timestamp associated with the current event when a notification is received.

Parameter - ‘J a}nt Line1 Falling Edge Timestamp
GigE Vis‘Rv.rﬁCam 0"EventLine1FallingEdgeTimestamp

Type Integer

5.17.6  Event Linel Rising Edge

The Event LineT Rising Edge feature is notified when the input on Line1 changes from high
to low.

The value of this feature has no meaning and should not be read.

Parameter Event Line1 Rising Edge
GigE Vision: GenlCam EventLinelRisingEdge
Type Integer
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The Event LineT Rising Edge Timestamp parameter identifies the point in time when the
current line1 rising edge event occurred.

Please refer to the documentation of your camera SDK on how to safely read the
timestamp associated with the current event when a notification is received.

Parameter Event Line1 Rising Edge Timestamp \O)
GigE Vision: GenlCam EventLinelRisingEdgeTimestamp \)v
Type Integer

5.17.7 Event Test
The Event Test feature is notified when a test event occurs.
To generate a test event, use the Test Event Generate command.

The value of this feature has no meaning and should not be read.

-
Parameter Event Test /Q~ mo
- \ 4
GigE Vision: GenlCam EventTeSM \%

Type Integer

The Event Test Timestamp parameter identifies the point in time when the current test event
occurred.

Please refer to the documentation of your camera SDK on how to safely read the
timestamp associated with the current event when a notification is received.

Parameter U ‘%\t Test Timestamp
GigE ViSin@Cam Jo‘gfentTestTimestamp

Type Integer

The Test Event Generate command can be used to generate a test event.

_ w4
‘Parameter Test Event Generate
Execute Generate one test event
GigE Vision: GenlCam TestEventGenerate
Type Command

5.18 Chunk Data

Some 39G series devices can send chunk data alongside the capture images, containing
additional information about the captured frames.

DFK 39GX265-Z20 Technical Reference Manual



Camera Controls

To enable the transmission of chunk data, Chunk Mode Active has to be enabled.

To enable specific information to be included as part of the chunk data, select the chunk to
enable in Chunk Selector and then enable Chunk Enable. Please note that certain chunkdata
parts can be stuck to always-on.

The way to receive the chunk depends on the used camera SDK. In most cases, a received
frame has to be attached to the device's property interface. After that, the chunk’s values
are readable like other device properties.

5.18.1 Chunk Mode Active

The Chunk Mode Active parameter enables the transmission of chunk data alongside the
image data.

Please note that enabling chunk data changes the transmitted image data format. The
chunk format is not necessarily supported by all GigEVision drivers.

Parameter Chunk Mode Acti\E \\‘ ('\) '

1
True Enable chunk data transmission
False Disable chunk datatransmission
GigE Vision: GenlCam Chun]w&vive (\\)
Type Boolean

5.18.2 Chunk Selector

The Chunk Selector parameter selects a chunkdata item to configure.

2 v
Parameter O ,“Chunk Selector

ExposureTime Selects ExposureTime chunk
Gain Selects Gain chunk
Won: Q?W‘ ChunkSelector

Type Enumeration

5.18.3 Chunk Enable

The Chunk Enable parameter enables or disables the chunkdata item selected by Chunk
Selector.
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5.18.4

5.18.5

5.19

5.19.1

Parameter Chunk Enable

True Enables the selected chunkdata part

False Disables the selected chunkdata part

GigE Vision: GenlCam ChunkEnable c\‘
Type Boolean

Chunk Exposure Time

The Chunk Exposure Time parameter contains the exposure time used when capturing the
image.

; ~

Parameter Chunk Exposure Time v AN\
Minimum 20 us

Maximum 30s

o .

GigE Vision: GenlCam IS SOl £ <me ’®

Type Float
Chunk Gain

The Chunk Gain parameter contains the gain value used when capturing the image.

Parameter N (O Ehu‘n@v

Minimum 0dB
Maximum 48 dB

GigE ViSMCam‘(\‘ ’EhunkGain
Type Float

Bandwidth Control

When using multiple 39G series devices connected to the same network adapter, the data
rate has to be considered to allow consistent operation.

To limit the bandwith of a camera, set Device Link Throughput Limit Mode to On, and set
Device Link Throughput Limit to the desired maximum data rate.

Device Link Throughput Limit Mode

The Device Link Throughput Limit Mode parameter enables or disables the effect of Device
Link Throughput Limit.
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5.19.2

If set, the camera's internal frame rate is automatically reduced to fit into the available
bandwith.

An inter-packet delay is added between streaming packets to ensure the network
bandwidth does not exceed the limit.

Parameter Device Link Throughput Limit Mode \O)‘

Off The bandwith the device uses for streaming is unlimited.

on The maximum bandwidth the device uses for streaming is
defined by Device Link Throughput Limit.

GigE Vision: GenlCam DeviceLinkThroughputLimit}g&\‘

Type Enumeration

Device Link Throughput Limit

The Device Link Throughput Limit parameter defines the maximum bandwidth used by the
device to stream data.

Device Link Throughput Limit Mode must be set to On for Device Link Throughput Limit to
have an effect.

Parameter y\&&nvahWimit

Minimum 1000000 Mbps

Maximum 125000000 Mbps

GigE Vision: GenICaAk De‘v‘i‘\&}nkThroughputLimit
Type Integer
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Zoom Lens Information

6.1 Minimum Object Distance

The minimum object distance of the lens depends on the current Zoom setting. The
following diagram approximates the relationship between the focal length (f) of the lens
and the minimum object distance (MOD):
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6.2 Zoom Factor

The following table shows the relation between the Zoom setting and the resulting focal

length, measured at a distance of 2.5m:

Zoom
0
50
100
150
200
250
300
350
400
450
500
550
600
650
700
750
800
850
900
950
1000
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Focal Length [mm] ,.j
6.5
7.2
7.9
8.9
9.6
10.5
11.8
13.2
14.7
17.7
19
22
25.5
30.7
36.2
44.2
53.4
64.9
79.2
91.3
114.5




Status LEDs

7 Status LEDs
7.1 LEDs on the RJ45 Connector

The LEDs on the RJ45 connector show the network connection status and network activity.

\
LED Description N c‘

Green On when connected to Gigabit Ethernet

Orange Network activity indicator

7.2 RGB Status LED

The zoom camera has one RGB status LED on its rear side.

Color Descripti&\‘ ,\Q‘

Blue, blinking Startup, running IP configuration

Blue Idle

Green Stream active, not sending images (e.g.
Trigger Mode)

Yellow Stream active, sending images

Red, various blink codes Hardware error. Please contact support.

Please note that the perceived color can be influenced by the viewing angle.
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8 Revision History

Date
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Version

Firmware 2494

Firmware 2966

Firmware 2966

Firmware 3175

Description

Initial release of this document

Add IEEE1588 PTP support

Update environmental section in quick facts chapter
Add ChunkExposureTime, ChunkGain features

Add EventExposureEnd, EventFrameTriggerMissed,
EventLine1RisingEdge, EventLine1FallingEdge,
EventFocusMoveCompleted, EventZoomMoveCompleted
features

Add DevicelinkThroughputLimit feature
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