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1 Precautions

General

* Do not drop, disassemble, repair or alter the device. Doing so may damage the camera
electronics and cause an electric shock.

* Do not let children touch the device without supervision.

e  Stop using the device and contact the nearest dealer or manufacturer for technical
assistance if liquid such as water, drinks or chemicals gets into the device.

CAUTION | « Do not touch the device with wet hands. Doing so may cause an electric shock.

» Make sure that the temperature of the camera does not exceed the temperature range

specified in 6.2 Specifications. Otherwise, the device may be damaged by extreme

temperatures.

Installation and Maintenance

* Do notinstall in dusty or dirty areas - or near an air conditioner or heater to reduce the risk
of damage to the device.

* Avoid installing and operating in an extreme environment where vibration, heat, humidity,
dust, strong magnetic fields, explosive/corrosive mists or gases are present.

* Do not apply excessive vibration and shock to the device. This may damage the device.

s * Avoid direct exposure to a high intensity light source. This may damage the image sensor.

* Do not install the device under unstable lighting conditions. Severe lighting change will
affect the quality of the image produced by the device.

* Do not use solvents or thinners to clean the surface of the device. This can damage the

surface finish.
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Power Supply

*  Applying incorrect power can damage the camera. If the voltage applied to the camera is
greater or less than the camera’s nominal voltage, the camera may be damaged or

operate erratically. Please refer to 6.2 Specifications for the camera’s nominal voltage.

X Vieworks Co., Ltd. does NOT provide power supplies with the device.
CAUTION When using a Power Supply device, use a device below PS2 certified as UL 62368-1.
* Make sure the power is turned off before connecting the power cord to the camera.

Otherwise damage to the camera may result.
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2 Before Using This Product

Thank you for choosing the VC-25MX-M42| camera.

*  Make sure to read this manual before using the product.

* Make sure to check whatever a professional engineer has finished installation and configuration.
¢ Make sure to keep this manual at hand as a reference while using the product.

e This manual assumes that you have expertise in how to use an industrial camera.

2.1 The Series

This manual is intended for users of the following products:
*  Products of the VC-25MX-M42] line including VC-25MX-M42100, VC-25MX-M42120
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3 Warranty

The following cases are excluded from warranty coverage:

e The manufacturer is not responsible for equipment failure due to service or modification by unauthorized
manufacturers, agents, or technicians.
= The manufacturer is not responsible for loss or damage to data due to operator negligence.
o If the user uses the product for purposes other than its intended use, or damage or malfunction occurs
due to excessive use or negligence.

@ When using incorrect power or not using under the usage conditions specified in the user manual.

* Natural disasters caused by lightning, earthquakes, fires, floods, etc.

e If a problem occurs due to replacement or modification of equipment parts and software without permission.

If you have any product-related inquiries or require service, please contact the sales office or manufacturer. The
warranty period is the period specified in the warranty when the product is sold and applies from the time the

product is shipped.
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4 Compliance & Certifications

41 FCC Compliance

This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to part
15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful interference
when the equipment is operated in a commercial environment. This equipment generates, uses, and can radiate
radio frequency energy and, if not installed and used in accordance with the instruction manual, may cause
harmful interference to radio communications. Operation of this equipment in a residential area is likely to cause

harmful interference in which case the user will be required to correct the interference at his own expenses.

42 CE:DoC

EMC Directive 2014/30/EU
EN 55032:2012 (Class A), EN 55024:2010
Class A

43 UL

This is the Canadian / US safety compliance mark applies to electric shock,

c l®l|_ us I-ISTED fire and mechanical hazards.

In accordance with UL 62368-1.

44 KC

KCC Statement

Description

Class A This device obtained EMC registration for office use (Class A), and may be
(Broadcasting Communication | used in places other than home. Sellers and/or users need to take note of

Device for Office Use) this.
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5 Package Component

Package Component

VC-25MX-M42]
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6 Product Specifications

6.1 Overview

The VC-25MX-M421, the latest model of the industrial proven VC series, is a new 25 megapixel resolution CMOS
camera with a two-channel CoaXPress interface. The VC-25MX-M42I uses the latest CMOS global shutter
image sensor (GMAX0505) technology from Gpixel and offers up to 41.7 frames per second at 5120 x 5120
resolution. These combinations of high resolution, high speed and global shutter set a new standard for
industrial, scientific and surveillance digital imaging applications. Customers in the industrial market can take
advantage of common coax cabling to transmit image data at up to 12.5 Gigabits per second. Featuring high
speed and high resolution in a compact form factor, the VC-25MX-M42I | is ideal for wide range of demanding

applications such as FPD, PCB and semiconductor inspections.

Main Features

* High Speed 25 Megapixel CMOS Image Sensor

¢ Electronic Exposure Time Control (Global Shutter)

e Output Pixel Format: 8 / 10 bit

e Line Output

*  Dynamic Defective Pixel Correction

e Output Channel: CXP3, CXP5, and CXP 6, each supporting 1 and 2 channels
e CoaXPress Interface up to 41.7 fps at 12.5 Gbps using 2 coax cables
e Power Over CoaXPress (PoCXP)

* Gain/ Black Level Control

*  Test Pattern

e Temperature Monitor

* Field Upgrade

* DSNU and PRNU Correction

* Flat Field Correction

e  GenlCam Compatible — XML based Control

e VC-25MX-M42]| Feature Bar

e EIED |
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6.2 Specifications

The technical specifications of the VC-25MX-M42| camera are as follows.

Specifications VC-25MX-M42I|

Active Image (H x V) 5120 x 5120
Sensor Gpixel GMAX0505
Optical Format (Diagonal) 1.1” (18.1 mm)

Pixel Size 2.5 um x 2.5 um
Interface CoaXPress
Electronic Shutter Global Shutter
1 CH: 23.1 fps
Max. Frame Rate
2 CH: 41.7 fps

Pixel Data Format

Mono 8, Mono 10

Exposure Time

1 us to60s (1 us step)

Partial Scan (Max. Speed)

6144.4 fps at64 x 2

Black Level Control

0 to 63 LSB at 10 bit

Gain Control

1x to 32x

Trigger Synchronization

Free-Run, Hardware Trigger, Software Trigger or CXP

External Trigger

3.3V 1024.0V, 10 mA, Logical level input, Optically isolated

Software Trigger Asynchronous, Programmable via Camera API
Dynamic Range 60 dB
Lens Mount C-mount
External 11t0 24 VDC
Power Dissipation Typ. 8.0 W
PoCXP 24 VDC, CH 1 only
Temperature Operating: 0 to 40°C, Storage: -40°C to 70°C

Dimension / Weight

50 mm x 50 mm x 68 mm, 220 g (with C-mount)

AP| SDK

Vieworks Imaging Solution 7.X

Table 6.1

Specifications of VC-25MX-M42I

Rev.1.3
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6.3 Camera Block Diagram

‘ DDR3 \ (
External Trigger]

.

‘FPGA E
LVDS Image Data: [~ “—i——[ Line Output ]
cMos . | ImageProcessing | : ... .
Sensor : and ——
SPl Control ; Control Logic - [ coax | [  cxpe
] Driver Channel 1
: \ R e
: .o Coax : CXP6
i Micro Controller «-—é—-i Driver E | Channel 2
B J o e, -

---------------------------

EEPROI‘% [ Flash ]

Figure 6-1 Camera Block Diagram

All controls and data processing of the VC-25MX-M42| camera are carried out in one FPGA chip. The FPGA
generally consists of a 32-bit RISC Micro-Controller and Processing & Control logic. The Micro-Controller
receives commands from the user through the CoaXPress interface and then processes them. The Processing &
Control logic processes the image data received from the CMOS image sensor and then transmits data through
the CoaXPress interface. The Processing & Control logic also controls time-sensitive trigger inputs and output
signals. Furthermore, Flash and DDRS are installed outside FPGA. The DDR3 is used for the frame buffer to

process images and the Flash stores the firmware to operate the Micro-Controller.

Rev.1.3 Page 14 of 78 D-23-237



VIBWOrkKs VC-25MX-M42|

6.4 Spectral Response

The following graphs show the spectral response of the VC-25MX-M42] monochrome camera.

Spectral response
70
60
50
40
30
20
10

0
300 400 o500 600 700 800 900 1000 1100

Wavelength (nm)

QE x FF (%)

Figure 6-2 VC-25MX-M42l Spectral Response
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6.5 Mechanical Specification

The camera dimensions in millimeters are shown in the following figure.

68
45 |
17.526 (Optical Distance)
20.0+01 18.45 (Mechanical FB)
12.8 2.0

(Active area)

R0O.5 —

7.0

+
L
|
$44.5
30.0

50.0+0.1
12.8
(Active area)

/ - IMAGE PLANE
M25.4xP0.794

(C-mount Thread) 8-M5DP 5
Camera Mounting Screw Holes
GLASS

Figure 6-3 VC-25MX-M42] C-mount Mechanical Dimension

Rev.1.3 Page 16 of 78 D-23-237



VIBWOrkKs VC-25MX-M42|

6.5.1 Camera Mounting and Heat Dissipation

You must mount the camera on a heat dissipation structure to maintain the temperature of the camera housing
at 50°C or less. Given the low power consumption of the VC-25MX-M42] series camera, its housing temperature
during operation will generally stay within the specified limits. However, overheating can occur if heat dissipation
is restricted or if the camera is mounted on a severe environment. It is recommended to follow the general
guidelines below when you mount the camera.
¢ Inall cases, you should monitor the temperature of the camera housing and make sure that the temperature
does not exceed 50°C. You can monitor the internal temperature of the camera by using the
Device Temperature parameter.
e If your camera is mounted on a metal component in your system, this may provide sufficient heat

dissipation.

6.5.2 Fixing the Camera

If needed, it enables to fix the VC-25MX-M42I series product firmly to use. When doing this, the sections
available to be used for tightening by the setscrews are 8 parts marked with the dashed lines in the following

figure:

Figure 6-4 Locations available to Tighten the Setscrews when Mounting the Product

At least one of the four surfaces must be fixed, and at this time, all two setscrews must be fastened on one
surface. For this product, the type of the fixing setscrew is M5, and this setscrew must be screwed into the

camera by at least 4 mm.
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7 Connecting the Camera

The following instructions assume that you have installed a CoaXPress Frame Grabber (hereinafter ‘CXP Frame
Grabber’) in your computer including related software. Procedures below also assume that you may attempt to
configure a link between a camera and CXP Frame Grabber by using two coax cables. For more detailed
information, refer to your CXP Frame Grabber User Manual.

To connect the camera to your computer, follow the steps below:

1. Make sure that the power supply is not connected to the camera and your computer is turned off.
= Go on to step 2 if you are using a power supply.

= Go on to step 3 if you are using a Power over CoaXPress (PoCXP) Frame Grabber.

2. If you are using a power supply:

a. Plug one end of a coax cable into the CH1 of the CXP connector on the camera and the other end of
the coax cable into the CH1 of the CXP Frame Grabber in your computer. Then, connect the CH2 of
the CXP connector on the camera to the CH2 of the CXP Frame Grabber using another coax cable.

b. Connect the plug of the power adapter to the power input receptacle on the camera.

c. Plug the power adapter into a working electrical outlet.

3. Ifyou are using a PoCXP Frame Grabber:
a. Plug one end of a coax cable into the CH1 of the CXP connector on the camera and the other end of
the coax cable into the CH1 of the CXP Frame Grabber in your computer. Then, connect the CH2 of
the CXP connector on the camera to the CH2 of the CXP Frame Grabber using another coax cable.

b. You must connect the CH1 channel to power the camera via PoCXP.

4. Verify all the cable connections are secure.

Precautions for using Power over CoaXPress

* To configure a link between a camera and CXP Frame Grabber by using a single coax
cable, you must connect the CH1 of the CXP connector on the camera to the CH1 of the
CXP Frame Grabber.

CAUTION | e  To power a camera via PoOCXP Frame Grabber, you must connect the CH1 channel of the

camera to its respective connector on the CXP Frame Grabber.
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7.1 Precaution about Blurring Compared to the Center

* Users do not need to adjust the tilt as it is adjusted as factory default settings.

* If the tilt settings need to be adjusted inevitably, please contact your local dealer or factory representative for
technical support.

7.2 Installing Vieworks Imaging Solution

You can download the Vieworks Imaging Solution at http://vision.vieworks.com. You should perform the software

installation first and then the hardware installation.
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8 Camera Interface

8.1 General Description

As shown in the following figure, two types of connectors and an LED indicator are located on the back of the

camera and have the functions as follows:

e (O 12-pin Power Input and Control I/O Receptacle: supplies power to the camera and can be set to
operate as an input and output line.
e (@ Status LED: displays power status and operation mode.

o (3® CoaXPress Connector: transmits video data and controls the camera.

@

@

PC)(P" ” """""""""""""

CH1

©

Figure 8-1 VC-25MX-M42| with DIN 1.0/2.3-type Connectors

Rev.1.3 Page 20 of 78 D-23-237



VIBWOrkKs VC-25MX-M42|

8.2 CoaXPress Connector

CoaXPress protocol includes an automatic link detection mechanism (Plug and Play) to correctly detect the
camera to the CXP Frame Grabber connection. The connection between the camera and CXP Frame Grabber
uses a coax (also known as ‘coaxial’) cable and provides up to 6.25 Gbps bit rate per cable. The VC-25MX-M42|

camera can be powered over the cable if you are using a PoOCXP enabled Frame Grabber.

8.2.1 CoaXPress Connector (75 Q DIN 1.0/2.3 Receptacle)

CH2

Figure 8-2 CoaXPress DIN 1.0/2.3-type Connectors

The CoaXPress connectors on the VC-25MX-M42| camera comply with the CoaXPress standard and the

following table shows the channel assignments.

Channel Max. Bit Rate per Coax Type PoCXP Compliant
CH1 6.25 Gbps Master Connection Yes
CH2 6.25 Gbps Extension Connection No

Table 8.1 Channel Assignments for CoaXPress Connectors

When you connect a camera to a CXP Frame Grabber using coax cables, make sure to
connect the cables to their correct channels. If you connect the CH1 of the CXP connector on
the camera to a channel other than CH1 of the CXP Frame Grabber, the camera may not

CAUTION
transmit images properly or the communication between the computer and camera may fail.
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8.3 Power Input and Control I/O Receptacle

The power input and control I/O receptacle is a Hirose 12-pin connector (part # HR10A-10R-12PB). The pin

assignments and configurations are as follows:

Figure 8-3 Pin Assignments for Power Input and Control /O Receptacle

Pin Number Description

1 DC Ground Ground Camera Power Ground
2 11to 24V DC Power Camera Power 11 to 24V DC
3 Output- Ground Output Common Ground
4 Output+ Output 3.3V TTL Output
5 Trigger IN- Input -
6 Trigger IN+ Input -

7-12 N/C - -

Table 8.2 Pin Configurations for Power Input and Control I/O Receptacle

¢  Arecommended mating connector for the Hirose 12-pin connector is the Hirose 12-pin
plug (part # HR10A-10P-12S) or the equivalent.

e |tis recommended that you use the power adapter, which has at least 3 A current output
at 11 to 24 VDC. (You need to purchase a power adapter separately. When using a Power

Supply device, use a device below PS2 certified as UL 62368-1.)

Precaution for Power Input

¢ Make sure the power is turned off before connecting the power cord to the camera.
Otherwise, damage to the camera may result.
« If the voltage applied to the camera is greater than specified in the specifications, damage

CAUTION
to the camera may result.
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8.4 Input Circuit

The following figure shows trigger signal input circuit of the 12-pin connector. Transmitted trigger signal is applied

to the internal circuit through a photo coupler. With the Debounce feature, you can specify the width of input

signal to be considered as a valid input signal. An external trigger circuit example is shown below.

User Side

Camera Side

HR10A-10R-12PB

)

+3.3V~+24V

8.5 Output Circuit

+3.3V
o MMBF4393LT1G ; . 1®
Trigger_In+
0\0 B D 2 ANV Anode VCC [5
Trigger 180_1608 | 3 VO D>TRIGGER
|— Cathode  GND
Trigger In- TLP2368 17

Figure 8-4 Input Schematic

The following figure shows output circuit of the 12-pin connector. You can configure the output line by setting the
Digital 1/0O Control (refer to 10.11 Digital I1/O Control).

HR10A-10R-12PB

+%3V
3.3v
© J ......... ov
47R -
Strobe Signal 2 IT 4 AN Strobe Out
| NC7S14M5X

Y%

Figure 8-5 Output Schematic
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9 Acquisition Control

This chapter provides detailed information about controlling image acquisition.
»  Triggering image acquisition

*  Setting the exposure time

*  Controlling the camera’s image acquisition rate

e Variation of the camera’s maximum allowed image acquisition rate according to the camera settings

9.1 Overview

This section presents an overview of the elements involved with controlling the acquisition of images.

Three major elements are involved in controlling the acquisition of images.
e Acquisition Start and Acquisition Stop commands and the Acquisition Mode parameter
e Exposure start trigger

e Exposure time control

When reading the explanations in the overview and in this entire chapter, keep in mind that the

term frame is typically used to mean a single acquired image.

Acquisition Start and Stop Commands and Acquisition Mode

The Acquisition Start command prepares the camera to acquire frames. The camera cannot acquire frames
unless an Acquisition Start command has first been executed.

A parameter called the Acquisition Mode has a direct bearing on how the Acquisition Start command
operates. The VC-25MX-M42] camera only supports Continuous for the Acquisition Mode parameter. If the
Acquisition Mode parameter is set to Continuous, an Acquisition Start command does not expire after a
single frame is acquired. Once an Acquisition Start command has been executed, you can acquire as many
frames as you like. The Acquisition Start command will remain in effect until you execute an Acquisition Stop
command. Once an Acquisition Stop command has been executed, the camera will not be able to acquire

frames until a new Acquisition Start command is executed.
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Exposure Start Trigger

Applying an exposure start trigger signal to the camera will exit the camera from the waiting for exposure start
trigger acquisition status and will begin the process of exposing and reading out a frame (see Figure 8.1).

As soon as the camera is ready to accept another exposure start trigger signal, it will return to the waiting for
exposure start trigger acquisition status. A new exposure start trigger signal can then be applied to the camera to
begin another frame exposure. The exposure start trigger has two modes: off and on.

If the Trigger Mode parameter is set to Off, the camera will generate all required exposure start trigger signals
internally, and you do not need to apply exposure start trigger signals to the camera. The rate at which the
camera will generate the signals and acquire frames will be determined by the way that you set several frame
rate related parameters.

If the Trigger Mode parameter is set to On, you must trigger exposure start by applying exposure start trigger
signals to the camera. Each time a trigger signal is applied, the camera will begin a frame exposure. When
exposure start is being triggered in this manner, it is important that you do not attempt to trigger frames at a rate
that is greater than the maximum allowed (There is a detailed explanation about the maximum allowed frame
rate at the end of this chapter.). Exposure start trigger signals applied to the camera when it is not in a waiting for

exposure start trigger acquisition status will be ignored.

Acquisition Start Acquisition Stop
Command Command

Exposure Start |_| |_| |_|

Trigger Signal

- mmi
- mm
- mmi

—-

Time
" : Camera is waiting for an exposure start trigger signal
: Frame exposure and readout

: Frame transmission

-‘-I

Figure 9-1 Exposure Start Triggering
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Applying Trigger Signals

The paragraphs above mention “applying a trigger signal”. There are four ways to apply an exposure start trigger
signal to the camera: via Software, via User Output0, via CXPin or via Line0 (commonly referred to a
hardware).

To apply trigger signals via Software, you must set the Trigger Source parameter to Software. At that point,
each time a Trigger Software command is executed, the exposure start trigger signal will be applied to the
camera.

To apply trigger signals via User Output0, you must set the Trigger Source parameter to User Output0. At that
point, you can apply an exposure start trigger signal to the camera by switching the User Output Value
parameter between On (rise) and Off (fall).

To apply trigger signals via CH1 of the CXP Frame Grabber, you must set the Trigger Source parameter to
CXPin. At that point, each time a proper CoaXPress trigger signal is applied to the camera by using the APIs
provided by a CXP Frame Grabber manufacturer, the exposure start trigger signal will be applied to the camera.
For more information, refer to your CXP Frame Grabber User Manual.

To apply trigger signals via hardware (external), you must set the Trigger Source parameter to Line0. At that
point, each time a proper electrical signal is applied to the camera, an occurrence of the exposure start trigger

signal will be recognized by the camera.

Exposure Time Control

When an exposure start trigger signal is applied to the camera, the camera will begin to acquire a frame.

A critical aspect of frame acquisition is how long the pixels in the camera’s sensor will be exposed to light during
the frame acquisition.

If the Trigger Source parameter is set to Software, the Exposure Time parameter will determine the exposure
time for each frame.

If the Trigger Source parameter is set to User Output0, CXPin or Line0, there are two modes of operation:
Timed and Trigger Width.

With the Timed mode, the Exposure Time parameter will determine the exposure time for each frame.

With the Trigger Width mode, the way that you manipulate the rise and fall of the User Output, CoaXPress or
hardware (external) signal will determine the exposure time. The Trigger Width mode is especially useful if you

want to change the exposure time from frame to frame.
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9.2 Acquisition Start/Stop Commands and Acquisition Mode

Executing an Acquisition Start command prepares the camera to acquire frame. You must execute an

Acquisition Start command before you can begin acquiring frames.

Executing an Acquisition Stop command terminates the camera’s ability to acquire frames.

When the camera receives an Acquisition Stop command:

* If the camera is not in the process of acquiring a frame, its ability to acquire frames will be terminated
immediately.

* If the camera is in the process of acquiring a frame, the frame acquisition process will be allowed to finish

and the camera’s ability to acquire new frames will be terminated.

The Acquisition Status parameter allows you to check whether the camera is in the process of acquiring a
frame or not. When you read the Acquisition Status parameter while the camera is in the process of acquiring
a frame, it will return True or the check box will be selected. When you read the Acquisition Status parameter
while the camera is not in the process of acquiring a frame, it will return False or the check box will not be

selected.

When you execute the Acquisition Start command while the previous frame acquisition
process is still in progress, the command will be ignored. To avoid this, you must wait until the
camera completes the frame acquisition process after the execution of the Acquisition Stop

command. Then, you can safely execute the Acquisition Start command again.

The VC-25MX-M42] camera only provides the Continuous mode of operation for the Acquisition Mode.

After an Acquisition Start command has been executed, exposure start can be triggered as desired. Each time
an exposure start trigger is applied while the camera is in a waiting for exposure start trigger acquisition status,
the camera will acquire and transmit a frame. The camera will retain the ability to acquire frames until an
Acquisition Stop command is executed. Once the Acquisition Stop command is received, the camera will no

longer be able to acquire frames.
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9.3 Exposure Start Trigger

The Trigger Selector parameter is used to select a type of trigger and only the Exposure Start trigger is
available on the VC-25MX-M42] camera. The Exposure Start trigger is used to begin frame acquisition.
Exposure start trigger signals can be generated within the camera or may be applied externally by setting the
Trigger Source parameter to Software, User Output0, CXPin or Line0. If an exposure start trigger signal is

applied to the camera, the camera will begin to expose a frame.

9.3.1 Trigger Mode

The main parameter associated with the exposure start trigger is the Trigger Mode parameter.

The Trigger Mode parameter for the exposure start trigger has two available settings: Off and On.

9.3.1.1 Trigger Mode = Off

When the Trigger Mode parameter is set to Off, the camera will generate all required exposure start trigger
signals internally, and you do not need to apply exposure start trigger signals to the camera.

If the Trigger Mode parameter is set to Off, the camera will automatically begin generating exposure start trigger
signals when it receives an Acquisition Start command. The camera will continue to generate exposure start

trigger signals until it receives an Acquisition Stop command.

Free Run
When you set the Trigger Mode parameter to Off, the camera will generate all required trigger
signals internally. When the camera is set this way, it will constantly acquire images without

any need for triggering by the user. This use case commonly referred as “free run”.

The rate at which the exposure start trigger signals are generated may be determined by the camera’s

Acquisition Frame Rate parameter.

e If the parameter is set to a value less than the maximum allowed frame rate with the current camera
settings, the camera will generate exposure start trigger signals at the rate specified by the parameter
setting.

e [f the parameter is set to a value greater than the maximum allowed frame rate with the current camera

settings, the camera will generate exposure start trigger signals at the maximum allowed frame rate.

Exposure Time Control with Trigger Mode = Off
When the Trigger Mode parameter is set to Off, the exposure time for each frame acquisition is determined by
the value of the camera’s Exposure Time parameter. For more information about the Exposure Time parameter,

see 9.4 Setting the Exposure Time.
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9.3.1.2 Trigger Mode = On

When the Trigger Mode parameter is set to On, you must apply an exposure start trigger signal to the camera

each time you want to begin a frame acquisition. The Trigger Source parameter specifies the source signal that

will act as the exposure start trigger signal.

The available settings for the Trigger Source parameter are:

¢  Software:

e User Output0:

e CXPin:

o LineO:

¢ TimerOActive:

You can apply an exposure start trigger signal to the camera by executing a Trigger
Software command for the exposure start trigger on your computer.

You can apply an exposure start trigger signal to the camera by switching the User Output
Value parameter between On and Off on your computer.

You can apply an exposure start trigger signal via CH1 of the CXP Frame Grabber.

For more information, refer to your CXP Frame Grabber User Manual.

You can apply an exposure start trigger signal to the camera by injecting an externally
generated electrical signal (commonly referred to as a hardware or external trigger signal)
into the Power Input and Control I/O receptacle on the camera.

Refer to 8.4 Input Circuit for more information.

You can apply an exposure start trigger signal to the camera by using a user defined Timer
signal. When you set the Timer Trigger Source parameter to Line0 in the Counter And
Timer Control category, you can specify a delay for the Line0 signal by using the Timer

Delay parameter. For more information, refer to 10.12 Timer Control.

You must also set the Trigger Activation parameter after setting the Trigger Source parameter.

The available settings for the Trigger Activation parameter are:

* Falling Edge:
* Rising Edge:

Specifies that a falling edge of the electrical signal will act as the exposure start trigger.

Specifies that a rising edge of the electrical signal will act as the exposure start trigger.
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Exposure Time Control with Trigger Mode = On

When the Trigger Mode parameter is set to On and the Trigger Source parameter is set to Software, the

exposure time for each frame acquisition is determined by the value of the camera’s Exposure Time parameter.

When the Trigger Mode parameter is set to On and the Trigger Source parameter is set to CXPin or Line0, the
exposure time for each frame acquisition will be determined by the Exposure Mode parameter settings as
follows:

e Exposure Mode = Timed: Exposure time can be controlled with the Exposure Time parameter.
 Exposure Mode = Trigger Width: Exposure time can be controlled by manipulating the external trigger

signal.

When the Trigger Mode parameter is set to On and the Trigger Source parameter is set to User Output0, the
exposure time for each frame acquisition will be determined by the Exposure Mode parameter settings as
follows:

e Exposure Mode = Timed: Exposure time can be controlled with the Exposure Time parameter.
* Exposure Mode = Trigger Width: Exposure time can be controlled by switching the User Output Value

parameter between On and Off.
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9.3.2 Using a Software Trigger Signal

If the Trigger Mode parameter is set to On and the Trigger Source parameter is set to Software, you must
apply a software trigger signal (exposure start) to the camera to begin each frame acquisition. Assuming that the
camera is in a waiting for exposure start trigger acquisition status, frame exposure will start when the software
trigger signal is received by the camera. Figure 8.2 illustrates frame acquisition with a software trigger signal.
When the camera receives a software trigger signal and begins exposure, it will exit the waiting for exposure
start trigger acquisition status because at that point, it cannot react to a new exposure start trigger signal.

As soon as the camera is capable of reacting to a new exposure start trigger signal, it will automatically return to
the waiting for exposure start trigger acquisition status.

The exposure time for each acquired frame will be determined by the value of the camera’s Exposure Time

parameter.

Software Trigger Signal Software Trigger Signal
Received Received

e | L | L

Acquisition : | : |
" Exposure " Exposure
(duration determined h!,l' the

Exposure Time parameter)

Figure 9-2 Frame Acquisition with Software Trigger Signal

When you are using a software trigger signal to start each frame acquisition, the frame rate will be determined by
how often you apply a software trigger signal to the camera, and you should not attempt to trigger frame
acquisition at a rate that exceeds the maximum allowed for the current camera settings (There is a detailed
explanation about the maximum allowed frame rate at the end of this chapter.). Software trigger signals that are

applied to the camera when it is not ready to receive them will be ignored.
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9.3.3 Using a CoaXPress Trigger Signal

If the Trigger Mode parameter is set to On and the Trigger Source parameter is set to CXPin, you must apply a
CoaXPress trigger signal to the camera to begin each frame acquisition. A CoaXPress trigger signal will act as
the exposure start trigger signal for the camera. For more information, refer to your CXP Frame Grabber User
Manual.

Arising edge or a falling edge of the CoaXPress signal can be used to trigger frame acquisition. The Trigger
Activation parameter is used to select rising edge or falling edge triggering.

Assuming that the camera is in a waiting for exposure start trigger acquisition status, frame acquisition will start
whenever the appropriate edge transition is received by the camera.

When the camera receives a CoaXPress trigger signal and begins exposure, it will exit the waiting for exposure
start trigger acquisition status because at that point, it cannot react to a new exposure start trigger signal.

As soon as the camera is capable of reacting to a new exposure start trigger signal, it will automatically return to
the waiting for exposure start trigger acquisition status.

When the camera is operating under control of a CoaXPress signal, the period of the CoaXPress trigger signal

will determine the rate at which the camera is acquiring frames:

1
CoaXPress signal period in seconds

= Frame Rate

For example, if you are operating a camera with a CoaXPress trigger signal period of 500 ms (0.5 s):

So in this case, the frame rate is 2 fps.
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9.3.4 Using an External Trigger Signal

If the Trigger Mode parameter is set to On and the Trigger Source parameter is set to Line0, an externally
generated electrical signal injected into the Power Input and Control 1/O receptacle will act as the exposure start
trigger signal for the camera. This type of trigger signal is generally referred to as a hardware trigger signal.
Arising edge or a falling edge of the external signal can be used to trigger frame acquisition. The Trigger
Activation parameter is used to select rising edge or falling edge triggering.

Assuming that the camera is in a waiting for exposure start trigger acquisition status, frame acquisition will start
whenever the appropriate edge transition is received by the camera.

When the camera receives an external trigger signal and begins exposure, it will exit the waiting for exposure
start trigger acquisition status because at that point, it cannot react to a new exposure start trigger signal.

As soon as the camera is capable of reacting to a new exposure start trigger signal, it will automatically return to
the waiting for exposure start trigger acquisition status.

When the camera is operating under control of an external signal, the period of the external trigger signal will

determine the rate at which the camera is acquiring frames:

1
External signal period in seconds

= Frame Rate

For example, if you are operating a camera with an External trigger signal period of 500 ms (0.5 s):

So in this case, the frame rate is 2 fps.
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9.3.4.1 External Trigger Delay

When you set the Trigger Source parameter to Timer0Active, you can specify a delay between the receipt of a

hardware trigger signal and when the trigger becomes effective.

1. Set the Timer Trigger Source parameter in the Counter And Timer Control category to Line0.

2. Set the Timer Delay parameter to the desired Timer delay in microseconds.

3. Set the Trigger Source parameter in the Acquisition Control category to Timer0OActive.

4. Execute the Acquisition Start command and inject an externally generated electrical signal into the Power
Input and Control I/O receptacle. Then, the delay set by the Timer Delay parameter expires and the

exposure for image acquisition begins.

Acquisition Start Acquisition Stop
Command Command

External
Trigger Signal ' ' Timer '

; : Delay , ;
Timer ' : '
Trigger Signal

Frame Acquisitiorf] N+2
Exposure

Frame Acquisition N Frame Acquisition N+1
Exposure Exposure

Time
Figure 9-3 External Trigger Delay
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9.3.5 Exposure Mode

If you are triggering the start of frame acquisition with an externally (CoaXPress or External) generated trigger

signal, two exposure modes are available: Timed and Trigger Width.

Timed Exposure Mode

When the Timed mode is selected, the exposure time for each frame acquisition is determined by the value of
the camera’s Exposure Time parameter. If the camera is set for rising edge triggering, the exposure time starts
when the external trigger signal rises. If the camera is set for falling edge triggering, the exposure time starts
when the external trigger signal falls. The following figure illustrates Timed exposure with the camera set for

rising edge triggering.

External Trigger Signal Period

[~ g

EItE rnal TI'] ggﬂr Slgl‘lal M

" Exposure " Exposure
(duration determined by the

Exposure Time parameter)

Figure 9-4 Timed Exposure Mode

Note that if you attempt to trigger a new exposure start while the previous exposure is still in progress, the trigger

signal will be ignored.

This rising edge trigger signal
s will be ignored.
External Trigger Signal
] Exposure

(duration determined by the
Exposure Time parameter)

Figure 9-5 Trigger Overlapped with Timed Exposure Mode
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Trigger Width Exposure Mode

When the Trigger Width exposure mode is selected, the length of the exposure for each frame acquisition will
be directly controlled by the external trigger signal (CoaXPress or External). If the camera is set for rising edge
triggering, the exposure time begins when the external trigger signal rises and continues until the external trigger
signal falls. If the camera is set for falling edge triggering, the exposure time begins when the external trigger
signal falls and continues until the external trigger signal rises. The following figure illustrates Trigger Width
exposure with the camera set for rising edge triggering.

Trigger Width exposure is especially useful if you intend to vary the length of the exposure time for each frame.

External Trigger Signal Period

|~ ~|
External Trigger Signal —| I—I_
] Exposure '

(duration determined by the
External Trigger Signal Width)

Figure 9-6 Trigger Width Exposure Mode
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9.4 Setting the Exposure Time

This section describes how the exposure time can be adjusted manually by setting the value of the Exposure
Time parameter. If you are operating the camera in any one of the following ways, you must specify an exposure
time by setting the camera’s Exposure Time parameter.

* the Trigger Mode is set to Off.

+ the Trigger Mode is set to On and the Trigger Source is set to Software.

* the Trigger Mode is set to On, the Trigger Source is set to CXPin or Line0, and the Exposure Mode is

set to Timed.

The Exposure Time parameter must not be set below a minimum specified value. The Exposure Time
parameter sets the exposure time in microseconds (us). The minimum and maximum exposure time settings for

the VC-25MX-M42I| camera are shown in the following table.

Camera Model Number of Channels Minimum Exposure Time'  Maximum Exposure Time™
1 Channel 1 us 60,000,000 ps
VC-25MX-M42|
2 Channels 1 us 60,000,000 ps

t: The actual exposure time is determined by adding the user-set exposure time (Timed, TriggerWidth) to
the value of the Exposure Offset.
tt: When the Exposure Mode is set to Trigger Width, the exposure time is controlled by the external trigger

signal and has no maximum limit.

Table 9.1 Minimum and Maximum Exposure Time Setting
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9.5 Overlapping Exposure with Sensor Readout

The frame acquisition process on the camera includes two distinct parts. The first part is the exposure of the
pixels in the image sensor. Once exposure is complete, the second part of the process — readout of the pixel
values from the sensor — takes place. In regard to this frame acquisition process, the VC-25MX-M42| camera
basically operates with ‘overlapped’ exposure so that the exposure for a new frame can be overlapped with the
sensor readout for the previous frame.

When a new trigger signal is applied to the camera while reading out the previous frame, the camera begins the
process of exposing a new frame. This situation is illustrated in the following figure with the Trigger Mode set to

On, the Trigger Source set to Line0 and the Exposure Mode set to Trigger Width.

Acquisition Start
Command
External |
Trigger Signal
Frame Acquisition N
Exposuro SRS

Frame Acquisition N-+1

Exposure
rame Acquisition N+2
 Exposure]
Frame Acquisition N+3
0sUre

Time

Figure 9-7 Overlapped Exposure and Readout

Determining whether your camera is operating with overlapped exposure and readout is not a matter of issuing a
command or changing a setting. Rather a way that you operate the camera will determine whether the
exposures and readouts are overlapped or not. If we define the “Frame Period” as the time from the start of
exposure for one frame acquisition to the start of exposure for the next frame acquisition, then:

e Overlapped: Frame Period < Exposure Time + Readout Time

Rev.1.3 Page 38 of 78 D-23-237



VIBWOrkKs VC-25MX-M42|

Guidelines for Overlapped Exposure

Since the VC-25MX-M42| camera operates with overlapped exposure, you must keep in mind two important
guidelines:

*  You must not begin the exposure for a new frame while the exposure for the previous frame is in progress.

*  You must not end the exposure for the current frame until the readout for the previous frame is complete.

When you are operating the camera with overlapped exposure and using an external trigger signal to trigger
image acquisition, you could use the camera’s Exposure Time parameter settings and timing formula to calculate

when it is safe to begin each new acquisition.

Rev.1.3 Page 39 of 78 D-23-237



VIBWOrkKs VC-25MX-M42|

9.6 Global Shutter

The VC-25MX-M42] camera is equipped with an image sensor that has an electronic global shutter.

When an exposure start trigger signal is applied to the camera equipped with a global shutter, exposure begins
for all lines in the sensor as shown in the figure below. Exposure continues for all lines in the sensor until the
programmed exposure time ends or when the exposure start trigger signal ends the exposure time if the camera
is using the trigger width exposure mode. At the end of the exposure time, exposure ends for all lines in the
sensor. Immediately after the end of exposure, pixel data readout begins and proceeds line by line until all pixel
data is read out of the sensor. A main characteristic of a global shutter is that for each frame acquisition, all of the
pixels in the sensor start exposing at the same time and all end exposing at the same time. This means that
image brightness tends to be more uniform over the entire area of each acquired image, a