I Technical Details

DMM 32UVR024-MLA
Technical Reference Manual

5 IMAGINGSOURCE

TECHNOLOGY BASED ON STANDARDS



Table of Contents

1. Quick Facts 4
2. Dimensional Diagrams 6
2.1 DIMM 32UVRO024-IMILA .....coooieiiiunriisneniisnnsssnnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 6
3. 1/0 Connector 7
3.1 4-PiN 1/O CONNECLON ...ueeeeeeeereeecnereseeecseeesaesssseesssessssessessssssssssssesssssssasssssssssssessessasssssssnnsens 7
3.11 TRIGGER_IN ettt ettt ettt e s e s bt e s baa s b e s neeesans 7
3.1.2 STROBE_OUT ittt ettt et et e st esbaeesaee s bae s SeR R eesabaeesabaees 7

4. Spectral Characteristics 9
4.1 Spectral Sensitivity - ARD234CS ......ccciiiirceiiiiinneiiiiisnniiinessesssisssnsssesssssssssssssssssssssnsssssses 9
5. Camera Controls 10
5.1 Sensor Readout CONEIOl ......cccceiiinuiiiisiinnsnniineninseiinstisesaessssssssssstsssnnssssnsssssnsssssnssssans 10
5.1.1 o D= I o T o - | USSR 10
51.1.1 8-Bit MONOCAIOME ..ttt ettt ee e e B et st e bt ae et e e 10

5.1.1.2 10-Bit Packed IMONOCNTIOME .....ccvvueeriiieeiineeeeiteeseeeesseeseebeasisbe s enessesessenessesssensssessesessessssensssenes 11

5.1.1.3 ISR 213 1Y/ o Vo ol o o ' OO 11

5.1.2 2 L=TYo ] [V o o USSR 11
5.1.3 Frame RAT@ .iiiiieiiiiiiiiiiiiresiaiiune beeshreseresanesadesesbnesaasbesesesesesesssesssssssesssssesssesnmesemermmnnns 12
5.14 Partial SCan OFffSet ...t cceii e e e e e e 13
5.1.5 IMAEE FlIPPING oottt et b e e et e e e e e e e e eaa e e e e e aseeeeesanraeeeennnneeesanns 15

5.2 IMage SENSOTr CONTIOl .......ccivvuiiiienisiiineissnessnnissnnissnnssssnssssnssssssssssssssssssssssnsssssnsssssnnss 15
521 EXPOSUIE TIME ..oiouitieieieeee i ittt ettt e e e ettt e e e e e e s st e e e e e e e s s s sabbeaaaeeeeeens 15
5.2.2 G- Yo T S 16
5.23 BIACK LEVED ittt e e st e e e e e e e 16

5.3 Automatic Exposure and Gain Control ...........civiiveiiiiineeiiinnsenininnnenissnneessesnesssnes 16
53.1 AUTO EXPOSUIE ittt 17
5.3.2 AUTO GaIN cliiiii 17
5.3.3 AULO REfErENCE VAlUE ..ooeeeeeeeeeeeeee et 17
534 Highlight REAUCTION eeeeeieeceee e e 18
5.3.5 AUt EXPOSUre LIMIts .o, 18
5.3.6 AUt Gain LiImMIts oo 19

5.4 I = (= P PTTPPN 20
54.1 L F <= CCT g\, o o [T PPN 20
5.4.2 TrIEEEI POIAIITY ciieiiii ittt st e e s s e e e s sbae e e s saaaeeesnaes 20
543 Yo 8NN LI N a7~ T U PPUPR 21
5.4.4 LN F =T O AV o =T o PRSPPI 21
5.4.5 TEIEEEI DIAY eeeiiiiiiie ettt ettt e s e e et e e e s s abe e e e s aa e e e saaaeeeenae 22

5.5 DiIGILAl 1/ ueeeeeeeeceeeeeecneecreeeceeeseeesseeeseeesssesssesssessssesssessssesssssessessasssssesssssassessanesssesnnsns 22
55.1 General PUrPOSE INPUL coouiiiee ettt e e et e e e e e s e e e e ennes 22
5.5.2 General PUrpoSe OULPUL ....oiiiieciiiec ettt e et e e e e e nane e e e 22

DMM 32UVR024-MLA Technical Reference Manual



Table of Contents

5.6 1] 4] o 23
5.6.1 Y a o] oJ=I = o - | o] LIPS 23
5.6.2 Y d o] T3 o] - T o) oY TSRO 23
5.6.3 Strobe OPEration ..o e e 24

5.7 Region of Interest for AuUto FUNCLIONS ........cceiiiiieiiiiiinneniiinneniccnneesssssnessssssnesssssnnnns 24
5.7.1 Auto FUNctions ROI ENADIE ...ccooueeiieeeeiee ettt e 24
5.7.2 Auto FUNCLioNSs ROIPreset ..o, 25

5.8 L= Y P 25
5.8.1 L8R T Y1 Y= 1= o ] SRS SR SO AU 25
5.8.2 LOQA USEI SEE iiiiiiiiiii ettt e st e e s s te e s e sn s oo iR e e e e atneeeennns 26
5.8.3 SAVE USEE SET oot ST e atae et b e e e e e e eeaaaaan 26
5.84 DEfaUlt USEI ST ...eviiiiiiiiee ettt e e e st e e e s sbea e e s saaneeesnnns 26

5.9 Timestamp CONIOl .....ccceiiiiiieiiiiieiiiineee e ssessansssssssessesbbsnessssssnsaiesssansssssssnnannas 26
5.9.1 LTSS = [ 4] o T I ol o s S RN SRR 27
5.9.2 Timestamp LatCh ValUe ..o i s e s e e e 27
5.9.3 TiMESTAMP RESEL .oiiiiiiiiiiiiiiiiiiieierererererettresteerererererererererereres iadseererererererererr 27

5.10 Bandwidth CONErol ......ccciiiieiiiiiiiieninsinneriensse et sstessssnsssssssssssnsssssnsssssnnes 27
5.10.1 Device Link Throughput Limit Mode ......ccccooiiiiiiiiniii e 28
5.10.2 Device Link Throughput Limit it e e sane e 28

6. Revision History 29

DMM 32UVR024-MLA Technical Reference Manual



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

Lens Mount

-
Electrical Interfac‘ J
Interface
Supply Voltage

Current.Consumption

@G};\icaI“w :
Dimensions

Mass

Adjustments
Shutter

Gain
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USB3 Vision
10 bit
744x480

89

8-Bit Monochrome
10-Bit Packed Monochrome
16-Bit Monochrome

PRI

onsemi‘/AR0234CS

No

Global

1/3 inch

6.0 ‘um (binned from raw 3.0 um)
M12x0.5

USB 2
4.75 VDC to 5.25 VDC
approx 220 mA @ 5 VDC

H: 30 mm, W: 30 mm, L: 15 mm

79

50 us to 0.25 s
0 dB to 42,14 dB




Quick Facts

Environmental Conditions

Temperature (operating) -5°Cto 45 °C

Temperature (storage) -20 °C to 60 °C o
Humidity (operating) 20 % to 80 % (non-condensing) G\‘
Humidity (storage) 20 % to 95 % (non-condensing) \\'J
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Dimensional Diagrams

2 Dimensional Diagrams

2.1

DMM 32UVR024-MLA
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I/0 Connector

3 1/0 Connector
3.1 4-pin1/0O Connector

3 o)
e
=rtlinliE=s
O . e
- o =

Rear view of camera

» N
Pin  Signal I/0  Remarks ® Chap@stics

Min Typ Max Unit
1 TRIGGER_IN (-) I3 Optocoupler ground . = = =

2 TRIGGER_IN (+) I Optocoupler signal 332 - 24.02 V
3 GND_I/O G*  External Ground - - - -
4 STROBE_OUT O3 . Open drain - - 240" V

" max. 0.2A (ID) for open drain MOSFET!
2 min. 3.5 mA driver strength required!

3 G: Ground O: Output I: Input

a Pic connec lex-51021-0400) or a PicoBlade cable assembly (e.g. Molex-

1’3 00) ar &.
! “ )

3.1.1_ TRIGGER_IN

The panﬁg&‘éof this Pi Rade connector is Molex-53047-0410. To create an |/O cable,

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.

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

DMM 32UVR024-MLA Technical Reference Manual 8



Spectral Characteristics

4 Spectral Characteristics
4.1 Spectral Sensitivity - AR0234CS

Sensor: ON Semiconductor AND9658/D - courtesy of ON Semiconductor
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5 Camera Controls

This section describes the parameters available for the DMM 32UVR024-MLA 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 USB3 Vision (IC Imaging Control 4, or via 3rd party driver)

e UVC/V4L2 (on Linux, via uvcvideo)

e /IC Imaging Control 3.x (on Windows, via Device Driver for The Imaging Source USB 32U,
33U, 37U and 38U Cameras)

Please note: When the camera is connected to a USB2 controller and used in V4L2 mode or
by IC Imaging Control 3.x, read requests can lead to frame drops. Avoid reading camera
features to ensure a stable image transmission.

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 way the pixel format is controlled varies significantly among the driver technology used
to access the camera:

e When using IC Imaging Control 4 or USB3 Vision, the pixel format is controlled through
the PixelFormat GenlCam feature.

e When using the uvcvideo driver on Linux, the pixel format is defined by video4linux2.

e When using /C 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 DMM 32UVR024-MLA monochrome 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.

» -w
"Pixel Format‘} Bits Per Pixel USB3 Vision UVC TIS UVC Driver
8-Bit Monochrome 8 Mono8 Y800 Y800
10-Bit Packed 10 MonolOp Y10p Y16
Monochrome
16-Bit Packed 16 Monol6 Y16 Y16
Monochrome

5.1.1.1 8-Bit Monochrome

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

USB3 Vision drivers see this pixel format as Mono8.
UVC drivers see it with the FourCC Y800.

The Device Driver for The Imaging Source USB 32U, 33U, 37U and 38U Cameras offers this
pixel format as the Y800 video format.

5.1.1.2 10-Bit Packed Monochrome
This format transmits data using 5 bytes for each group of 4 consecutive pixels.
USB3 Vision drivers see this pixel format as Mono10p.
UVC drivers see it with the FourCC Y1 0p.

The Device Driver for The Imaging Source USB 32U, 33U, 37U and 38U Cameras offers this
pixel format as the Y16 video format. Since the DMM 32UVR024-MLA camera offers both
10-bit packed and 16-bit monochrome pixel formats, the driver will use the 10-bit packed
format when the Y16 video format is selected.

5.1.1.3 16-Bit Monochrome

The sensor of the DMM 32UVR024-MLA camera is not capable of providing 16-bit data
output. Instead, the pixel data is transmitted in the most significant bits which allows
application programs to ignore the sensor-specific data type, and treat the data as if the
sensor outputs 16 bits.

USB3 Vision drivers see this pixel format as Mono16.
UVC drivers see it with the FourCC Y16.

The Device Driver for The Imaging Source USB 32U, 33U, 37U and 38U Cameras offers this
pixel format as the Y16 video format.

5.1.2 Resolution

The DMM 32UVR024-MLA 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 USB 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 USB3 Vision, the resolution is controlled through the GenlCam features Width
and Height.

e When using the uvcvideo on Linux, the resolution is selected from a list of fixed formats.
Dynamic frame sizes are not available.

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
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5.1.3

the IC Imaging Control documentation sections on VideoFormat and

VideoFormatDesc.

Parameter
Minimum
Maximum
Increment

USB3 Vision: GenlCam

Type

Parameter
Minimum
Maximum
Increment

USB3 Vision: GenlCam

Type

Frame Rate

Horizontal Resolution

320
744
8

Width

Integer

Vertical Resolution
8

480

2

) 4
O A

reignt N/ D

Integer

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 USB3 Vision, the frame rate is controlled through the Gen/Cam feature

AcquisitionFrameRate.

e When using uvcvideo on Linux, the frame rate is selected from a list of available frame

rates.

e When using IC Imaging Control, the frame rate is selected from a list of available frame

rates through APIs such as Grabber: : setFPS or

ICImagingControl.DeviceFrameRate.

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

Parameter
Minimum
Maximum

USB3 Vision: GenlCam

Type

Frame Rate

Depending on Pixel Format, Resolution, and Readout Mode

Depending on Pixel Format, Resolution, and Readout Mode

AcquisitionFrameRate

Float
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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 Monochrome

Width Height Maximwate

744 480 89
640 480 104
320 240 242

10-Bit Packed Monochrome

Width Height AO‘ | tﬁarr;um Frame Rate

»
744 480 71
640 480 83
320 240 242

16-Bit Monochrome

Width A tlplﬂ\\ Maximum Frame Rate
744 480 44

640 480 52

320 240 208

5.14 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.
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Parameter

Minimum

Maximum

Increment

USB3 Vision: GenlCam
Type

Video4Linux2

VCD Property

Parameter

Minimum

Maximum

Increment

USB3 Vision: GenlCam
Type

Video4Linux2

VCD Property

y 3

Partial Scan Offset X
0
424

4
OffsetX

o
N
Integer

ROI Offset X \\/

D
VCDID PartialScanOffset

\VCDElement_PartialScanoﬁ;ﬁ\
. - N
Partial Scan Offset Y ~\Y Ao

0
472

4
Offset NS

« AV

Integer

PN
S ‘\CbID_ng&tfgcanOffset

\VCD t PartialScanOffsetY

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.

Paranle(e\\' .f\\\ Partial Scan Auto Center
On

True
Off

False

USB3 Vision: GenlCam
Type

Video4Linux2

VCD Property

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

Control Partial Scan Offset X/Y manually

OffsetAutoCenter
Boolean
ROI Auto Center

VCDID PartialScanOffset
\VCDElement PartialScanAutoCenter
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5.1.5 Image Flipping

The DMM 32UVR024-MLA 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 Flip Horizontal \G)
True Image data is flipped horizontally
False Image data is not flipped horizontally

e
USB3 Vision: GenlCam ReverseX ‘§
Type Boolean
Video4Linux2 Flip Horizontal : m\/ Av
VCD Property VCDID_FlipHorizog@‘Elemefn\@lue

. . - S
Parameter Flip Vertical ‘O~ P
True Image data.is flipped vertically
False Image data-is not flipped vertically
~»

USB3 Vision: GenlCam Rﬁ@ .‘(\\0
Type Boolean

¥ N v —
Video4Linux2 o ‘Elip v}\f@r’

VCD Property & </ VCVJ@lpVertical\VCDElement_Value

5.2 Image Sensor Control
5.2.1 Exposure Time

The Exposure Time parameter defines the time the camera opens its (electronic) shutter
when it is taking an.image.

Q;rameter‘g Exposure Time

Minimum 50 ps

Maximum 0.25s

Default auto

USB3 Vision: GenlCam ExposureTime

Type Float

Video4Linux2 Exposure Time (us)

VCD Property VCDID Exposure\VCDElement Value
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5.2.2 Gain

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

Parameter Gain f)
Minimum 0dB

Maximum 42,14 dB

Default auto

USB3 Vision: GenlCam Gain ‘\v

Type Float

Video4Linux2 Gain (db/100) ‘\w {0

VCD Property VCDID Galn\VCDElﬂ@valu

5.2.3 Black Level

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

Parameter BL@*}V R {\\b

Minimum 0

Maximum 1023

Default 42

USB3 Vision: Genﬁ\ Rﬁllk}ével
Type Float

7 # ;. <'B ight
Vldeo4@ A rightness

A 4
V%@)‘erty ”Q VCDID Brightness\VCDElement Value

5.3 Automatic Exposure and Gain Control

The DMM 32UVR024-MLA camera can automatically control gain and exposure time. These
automatic functions are enabled by default.

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.
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53.1

5.3.2

5.3.3

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.

Auto Exposure

Parameter Auto Exposure - \)
Continuous Enable Auto Exposure

True

Off Disable Auto Exposure

False

USB3 Vision: GenlCam ExposureAuto _ \Y\ (Q
Type Enumeration

Video4Linux2 Auto ShUttefO~ N A }'}

VCD Property VCDID_Ex;&@el\JCDElAe@;Q'Auto
Auto Gain

Parameter Y, ﬁain 7 ('\\‘

Continuous Enable Auto Gain

True

Off Disable Auto Gain

False

USB3 Vision: GenlCam . ' GainAuto

Type Enumeration

MMX& @‘ Auto Gain

.\}Dv prope%\ VCDID Gain\VCDElement Auto

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

USB3 Vision: GenlCam ExposureAutoReference \\—J
Type Integer

Video4Linux2 ExposureAutoReference ;\\J

VCD Property VCDID_Exposure\VCDElement,AA &e‘ference

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 alot of useful-information.

-~
Parameter Highlig@Ytion ’\0

True Try to reduce overexposed areas

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

USB3 Vision: GenlCam (o Expos@{oHighlightReduction
7 J .

Type Boolean
Video4Linux2 .. \J (?j}hlight Reduction
VCD Prop&:} d‘;CDID_HighlightReduction\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.

Parameter Auto Exposure Lower Limit
Minimum 50 ps

Maximum 1s

USB3 Vision: GenlCam ExposureAutoLowerLimit
Type Float

Video4Llinux2 Exposure Auto Lower Limit
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The Auto Exposure Upper Limit parameter determines the maximum possible value that can
be set by the auto exposure algorithm.

Parameter Auto Exposure Upper Limit -
Minimum 50 ps

Maximum 1s

USBS3 Vision: GenlCam ExposureAutoUpperLimit . V
Type Float

Video4Linux2 Exposure Auto Upper Limit .@

VCD Property VCDID_Exposure\VCDElemen(A‘qaflvaxValue

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 Exposurg@ﬂir;lit Auto )J

On Select Auto Exposure Upper Limit automatically
Off Let the user-control Auto Exposure Upper Limit
USB3 Vision: GenlCam ExposureAutolpperLinitauto

Type Enumeration

Video4Linux2 (w;: ﬁx{)osu‘?\‘@g‘lUpper Limit Auto

VCD Property & -/ VCvj@posure\VCDElement_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.

é@}lveter .\@‘ Auto Gain Lower Limit

Minimum 0 dB

Maximum 42,14 dB

USB3 Vision: GenlCam GainAutoLowerLimit
Type Float

Video4Linux?2 Gain Auto Lower Limit

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

Minimum 0 dB

Maximum 42,14 dB

USB3 Vision: GenlCam GainAutoUpperLimit G\‘

Type Float

Video4Linux?2 Gain Auto Upper Limit s
A

5.4 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.

54.1  Trigger Mode

The Trigger Mode parameter enables the trigger mode.

Parameter Trigger M‘W ~ \\‘7}

On Enable Trigger Mode
True

Off Disable Trigger Mode
False

USB3 Vision: GenlCam / Triﬂ@ode

Type Enumeration

: : ).

VideodLinux2 ‘(\ngger Mode

VCD pr@ ‘(\\‘ VCDID Trigger\VCDElement Value
PoraN

5.4.2 " 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.
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5.4.3

5.4.4

Parameter
RisingEdge
True
FallingEdge

False

USB3 Vision: GenlCam

Type
Video4Linux2
VCD Property

Software Trigger

Trigger Polarity

Accept rising edge as trigger signal
Accept falling edge as trigger signal

TriggerActivation

N
Nl

A
VCDID_Trigger\VCDElementf%\ity

Enumeration

Trigger Polarity

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.

Parameter
Execute
USB3 Vision: GenlCam
Type
Video4Linux2
VCD Property

Trigger Overlap

Software T&@/\ N G;U

Simulate one trigger pulse

Qe e\

Command

"‘N§o¥twa$2529§§ﬁ%r

- ) A :
& VCD! l@lgger\VCDElement_SoftwareTrlgger

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

Eeter X0
Off

Readout

USB3 Vision: GenlCam

Type
VCD Property

DMM 32UVR024-MLA Technical Reference Manual

Trigger Overlap

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

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

TriggerOverlap

Enumeration

VCDID Trigger\VCDElement TriggerOverlap
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5.4.5 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.

Parameter Trigger Delay \c)
Minimum 0s

Maximum 0.1s

USB3 Vision: GenlCam TriggerDelay ‘§

Type Float

Video4Linux2 Trigger Delay : b)/ Av

VCD Property VCDID_Trigger\VCD]@‘_Trigﬁg@lay

5.5 Digital I/O

The 32U 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.

5.5.1 General Purpose Input

The General Purpose Input parameter allows the current status of the TRIGGER [N pin.

-~ ‘3‘\
Parameter -~ A neral Purpose Input
True TRIGGER_IN line status is low
1
False TRIGGER_IN line status is high
0
> L 4
USB3 Vision: GenlCam GPIn
Type Boolean
Video4Linux2 GPIN
VCD Property VCDID GPIO\VCDElement GPIORead

VCDID GPIO\VCDElement GPIOIn

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

True Drive the STROBE_OUT line high

1

False Drive the STROBE_OUT line low

0

USB3 Vision: GenlCam GECut - \)

Type Boolean

Video4Linux2 GPOUT \$

VCD Property VCDID GPIO\VCDElement GP \e‘
VCDID_GPIO\VCDElement_‘E? ()

5.6 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.

5.6.1 Strobe Enable

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

Parameter p @t}?nabler\\\ :

On Strobe enabled
True
UL Strobe disabled
False
\
USB3 Visiik%mam lo}%{robeEnable
Type Enumeration
Wnux?‘ 0’\‘ Strobe Enable
%B prope@\_" VCDID Strobe\VCDElement Value

5.6.2  Strobe Polarity

The Strobe Polarity parameter can be used to invert the strobe pulse output.
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5.6.3

5.7

5.7.1

Parameter Strobe Polarity

ActiveHigh The STROBE_OUT pin is logically high during the exposure
True time

BCELTeLon The STROBE_OUT pin is logically low during the exposure
False time

USB3 Vision: GenlCam StrobePolarity ND
Type Enumeration

Video4Linux2 Strobe Polarity \$v

VCD Property VCDID_Strobe\VCDElement_ﬁﬁ\P‘olarity

Strobe Operation

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

Parameter Strobe Op@l\ ‘O’U.

Exposure Output pulse duration is.equal to the current exposure time
True

USB3 Vision: GenlCam ~_ StrobeOperation

Type Enumeration

Video4Linux2 ¢ “o Str,ci@posure

VCD Property r’\\ V&D}D\_Etrobe\VCDElement_StrobeMode

Region of Interest for Auto Functions

The 32U 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.
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Parameter Auto Functions ROI Enable

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

False Auto functions look at the whole image

USBS3 Vision: GenlCam AutoFunctionsROIEnable : \\o

Type Boolean

Video4Linux2 Auto Functions ROI Enable \U

VD Property VCDID_AutoRoi\VCDElement_VAaw

5.7.2 Auto Functions ROI Preset

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

. N N
Parameter Auto Functions %Pre t 0
Comter ol Select a rectangular area in the center of the output image
ision: AutoFunc OIPre ‘Q
USB3 Vision: GenlCam utofunc V A\\
Type Enumeration

Video4Linux2 A%}@Acti@&l?reset
VCD Property "VMD_AuMCDElement_AutoRoiPreset

5.8 User Sets

The 32U 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.

5.8.1 User Set Selector

The User Set Selector parameter selects the memory slot on which consecutive load and
save commands are executed.

Parameter User Set Selector

UserSetl First of the two memory slots for user configurations
UserSet2 Second of the two memory slots for user configurations
Default A special memory slot that always contains the camera's

factory default configuration. It cannot be overwritten
USBS3 Vision: GenlCam UserSetSelector

Type Enumeration
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5.8.2 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 \(0

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

USBS3 Vision: GenlCam UserSetLoad A\/

Type Command

5.8.3 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.

Parameter Save User SAO ) A 0;0

Execute Save the current camera.configuration into the memory slot
specified by User Set Selector

. * N @
USES Viston: Gan @ ‘ gg;?\e save [\

Type Command

5.8.4 Default User Set

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

Paraps*g'\v JQ\ ) Default User Set

Ugegsecl Load configuration from the first memory slot
UserSet2 Load configuration from the second memory slot
Default Load factory default configuration

USB3 Vision: GenlCam UserSetDefault

Type Enumeration

5.9 Timestamp Control

32U series cameras run an internal timestamp clock. The clock starts at zero when the
camera is powered up.

The source of the timestamp clock has a frequency tolerance of +50 ppm.
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All image buffers sent by the camera have a timestamp attached to them.

5.9.1 Timestamp Latch

The Timestamp Latch command copies the current value of the camera's timestamp counter
into the Timestamp Latch Value so that it can be read later.

Parameter Timestamp Latch . \vJ

Execute Copies the current value of the camera's timestamp into
Timestamp Latch Value.

USB3 Vision: GenlCam TimestampLatch \$'

Type Command

59.2  Timestamp Latch Value

The Timestamp Latch Value feature contains the value of camera's timestamp counter at the
time of the previous execution of the Timestamp Latch command.

» \ "4
Parameter Timestammalue N
USB3 Vision: GenlCam Timestamplatchvalae)

Type Integer

Unit s

5.9.3 Timestamp Reset

The Timestamp Reset command resets the camera's timestamp counter to start from zero.

Para metg\% Jo‘ ,‘fl'mesta mp Reset

Execute Resets the camera's timestamp counter.
Won;&e@i\,‘ TimestampReset
Type Command

5.10 Bandwidth Control

When using multiple 32U series devices connected to the same host controller, 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.
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5.10.1

5.10.2

Device Link Throughput Limit Mode

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

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

Parameter Device Link Throughput Limit Mode \)v

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.

USB3 Vision: GenlCam DeviceLinkThroughputLi&@ V -

Type Enumeration

Device Link Throughput Limit

The Device Link Throughput Limit parameterdefines 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 kace LinIMhput Limit

Minimum 1000000 Mbps

Maximum 400000000 Mbps

USB3 Vision: genM ‘?i\lceLlnkThroughputlelt
Type Integer
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6 Revision History
Date Version Description
2024/05/28 Initial release of this document L\
\
2024/11/13 Firmware 1732 Add DevicelLinkThroughputLimit feature . O\
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