Components of Printed Circuit Board Assembly (PCBA) Machine with
Beider System Controller.

PCB Load Assemblies with Denso HS-45452M-J 4-Axis 450mm SCARA Industrial Robots

A DENSQO HS-45452M-J is a 4-axis SCARA robot with a 450mm reach. SCARA robots, known for
their high speed and accuracy, are widely used in electronics manufacturing, including PCB (Printed
Circuit Board) assembly. The HS-45452M-J, or similar models in the HS-A1 Series like the HS-045,
are suitable for PCB load assembly tasks due to their specifications.

Here's how a Denso HS-45452M-J or comparable DENSO HS-A1 series robot can be used for PCB
load assemblies:

Component Placement: The robot can accurately pick and place electronic components (such as
microchips, resistors, capacitors, etc.) onto a PCB.

High Speed Operations: The HS-A1 series robots offer fast cycle times, enabling efficient and quick
assembly processes.

Precision and Accuracy: SCARA robots are known for their high repeatability and accuracy, crucial for
placing small components precisely and preventing defects. According to DENSO Robotics, HS-A1
Series robots offer exceptional repeatability of +0.02 to £0.015 mm.

Compact Design: The compact design of these robots saves space and facilitates easy integration
into existing assembly lines.

Vision-Guided Assembly: Integrating vision systems with the robot allows it to identify the exact
location of components for precise pick-and-place operations.

Soldering: Robots can be equipped with soldering tools for precision soldering of components after
placement.

Inspection and Quality Control: Robots with vision systems can perform quality control inspections,
checking for misalignments, solder bridges, and other potential issues.

Handling Delicate Parts: SCARA robots are known for their gentle and precise handling capabilities,
suitable for delicate electronic components.

Specific features of the HS-A1 series that are beneficial for PCB load assembilies:

Max Payload: The HS-A1 series robots have a maximum payload capacity of 5 kg, which is adequate
for most PCB components.

Cleanroom Options: Optional cleanroom configurations (IP65 or ISO 4) are available, which are
essential for manufacturing sensitive electronic components in a sterile environment.

Integration with Vision and Force Control: Integration with vision and force control technologies further
enhances the robot's capabilities in electronics assembly.

In summary, the Denso HS-45452M-J or similar HS-A1 series robots are well-suited for PCB load
assemblies in electronics manufacturing due to their speed, precision, accuracy, and adaptability.
Their ability to perform precise pick-and-place operations, coupled with options for cleanroom



https://www.densorobotics.com/products/4-axis/hs-a1-series-old/
https://www.denso-wave.com/en/robot/product/four/hs-a1.html
https://www.densorobotics.com/products/4-axis/hs-a1-series-old/
https://www.densorobotics.com/products/4-axis/hs-a1-series-old/
https://www.densorobotics.com/products/4-axis/hs-a1-series-old/

configurations and advanced vision systems, makes them valuable assets for improving efficiency
and quality in the production of electronic devices.

https://www.denso-wave.com/en/robot/product/four/hs-al.html

PCB Unload Assemblies with Denso HS-45452M-J 4-Axis 450mm SCARA Industrial
Robots

A DENSO HS-A1 Series SCARA robot, likely a variant including the HS-45452M-J, is a well-suited
choice for automated PCB unload assemblies. These robots, known for their speed, accuracy, and
selective compliance (meaning flexible in the horizontal plane and rigid vertically) are ideal for tasks
like picking and placing electronic components onto PCBs.

Here's why a Denso HS-A1 SCARA robot would be valuable in PCB unload assemblies:

High-Speed Operation: The HS-A1 series offers high speed, with a cycle time as low as 0.29
seconds. This rapid movement significantly reduces production time and improves throughput in busy
PCB assembly lines.

Precision and Repeatability: SCARA robots like the HS-A1 are designed for high accuracy and
repeatability, crucial for reliably handling delicate PCB components without damage. The HS-A1
series has a repeatability of £0.015/£0.020 mm.

Compact Footprint: These robots have a compact, space-saving design, making them ideal for use in
space-constrained manufacturing environments.

Flexibility and adaptability: The robot's 4-axis configuration (two horizontal revolute joints, one vertical
prismatic joint, and a rotational joint at the end) allows it to perform complex picking, placing, and
assembly tasks with precision.

High Payload Capacity: Despite their size, these robots can handle a significant payload of up to 5kg,
allowing them to manage various types of PCBs and components.

Compeaitibility with PCB Unloaders: The Denso HS-A1 SCARA robot can be integrated with existing
automated PCB unloaders to streamline the process, ensuring smooth and uninterrupted workflow.

Enhanced Quality Control: Automating the unloading process minimizes the risk of human error and
damage to sensitive components during handling.

Considerations for implementation:

Initial Investment: Implementing robotic automation requires a significant upfront investment in
equipment and infrastructure.

Integration with Existing Systems: Seamless integration of the robotic arm with current systems
requires careful planning and potentially modifying workflows and infrastructure.

Need for Skilled Personnel: Operating and maintaining robotic systems requires skilled workers with
the necessary technical expertise.

Ongoing Maintenance: Like any robotic system, regular maintenance is required to ensure optimal
performance and longevity.


https://www.denso-wave.com/en/robot/product/four/hs-a1.html

In Conclusion:

A Denso HS-A1 series SCARA robot, such as the H5-45452M-J, is a viable solution for automating
PCB unload assemblies due to its speed, accuracy, and compact design. While implementation
requires careful planning and investment, the benefits of improved efficiency, reduced labor costs,
and enhanced quality control make it a compelling option for electronics manufacturers.

https://www.wevolver.com/article/scara-robots-revolutionizing-precision-automation-in-industry

Plasma Treatment Assembly with Enercon Blown-ion Series Plasma Treater

An Enercon Blown-ion Series Plasma Treater is a key component in a plasma treatment assembly
designed to enhance the surface energy and adhesion properties of various materials, including
plastics, metals, and glass. This technology is particularly useful for preparing surfaces for processes
like printing, painting, coating, and bonding.

How it works:

The Enercon Blown-ion plasma treater utilizes a focused stream of charged ions directed at the
object's surface. This process involves:

Plasma Generation: Pressurized air is pushed past a single electrode inside the treater head.

lon Creation: The electrode discharges inside the treater head, creating positively charged ions in the
surrounding air particles.

Surface Interaction: The air pressure forces the air particles, now containing a high velocity stream of
charged ions, to accelerate towards the object's surface.

Surface Modification: This bombardment of ions cleans the surface, removing contaminants,
increasing bonding sites, and improving the wettability of the material for better adhesion.

Components and Features:
Enercon's Blown-ion Series plasma treaters typically include:

Treatment Heads: Designed to improve surface adhesion with inks, adhesives, and coatings. They
can be mounted in various configurations, including integrated with robotics, indexing systems, and
conveyor systems.

Power Supply: An internally mounted, oil-free, air-cooled transformer rated for 24/7 industrial use.
User Interface: Intuitive touch screen control for easy operation.

Self Protective Circuitry: Ensures reliable industrial design.

Flashing Light Indicator: Easily alerts operators of the system's operating status.

USB Data Drive: Allows downloading system data and uploading software updates.

Mounting Options: Includes a mounting collar, mounting stand, and universal mounting bracket for
flexible installation.

Custom Heads/Nozzles: Enercon can provide custom head designs to reach difficult-to-treat areas.


https://www.wevolver.com/article/scara-robots-revolutionizing-precision-automation-in-industry

Applications:

The Enercon Blown-ion Series is used in a wide range of industries that require improved surface
adhesion, such as:

Automotive: Improves adhesion for assembly, painting, and decorating applications, potentially
reducing the need for expensive and hazardous primers.

Aerospace: Enhances bonding and coating adhesion.
Packaging: Promotes ink and label adhesion.

Medical: Used in the manufacturing of medical devices where surface treatment is crucial for bonding
and adhesion.

Electronics: Improves adhesion for electrical potting and other processes.
Folding Cartons: Enhances ink adhesion for printing and coating.

Wire & Cable: Enables better adhesion for ink jet printing.

Polymers: Activates plastics, glass, and metal surfaces for improved adhesion.

Advantages:

Improved Adhesion: Significantly enhances the bonding strength of inks, adhesives, and coatings.
Surface Preparation: Cleans, etches, and functionalizes surfaces in a single step.

Versatile: Effective for both conductive and non-conductive surfaces.

Focused Treatment: Works well on flat surfaces and difficult-to-reach recesses.

Environmentally Friendly: Eliminates the need for chemical solvents and reduces waste.

Cost-Effective: Compared to traditional methods, plasma treatment can be an economical alternative
with less energy consumption and faster processing speeds.

Note: The effects of plasma treatment can vary depending on the material, processing parameters,
and storage conditions. It's recommended to initiate further processing as soon as possible after
plasma treatment for optimal results.

https://www.enerconasiapacific.in/plasma-treating/plasma-flame-treaters/dyne-a-mite-it-2/

SAM Dispenser

SAM Dispensing Machines for PCBA:

PCBA Dispensing: Dispensing in PCBA involves applying adhesives or other fluids onto printed circuit
boards, especially in mixed-placement processes where both through-hole and surface mount
components are used.


https://www.enerconasiapacific.in/plasma-treating/plasma-flame-treaters/dyne-a-mite-it-2/

SAM Dispensing Machines: "SAM Assembled PCB Cleaning Machine" that uses water-based
cleaning fluids and high-pressure spray systems. This machine can clean various PCB assembly
components like stencils, plastic mesh, scrapers, and furnace jigs. This machine also features
automatic touch screen operating software, filtering systems, and resistivity monitoring.

Dispensing Parameters: Several key factors influence the dispensing process. These include
dispensing amount (glue dot size and diameter), dispensing pressure, dispensing nozzle size, the
distance between the nozzle and the PCB, glue temperature, and glue viscosity.

Common Applications: Dispensing processes in PCBA are used for applications like solder paste
sealing, underfill jetting, TIM dispensing (thermal interface material), conformal coating, and SMA
(surface mount adhesive) jetting for component reflow.

BeiJer System Controllers:

Integrated Control Solutions: Beider Electronics offers control system solutions combining HMI
(Human Machine Interface) panels with integrated CODESYS PLC functionality.

X2 Control HMI Panels: These panels provide the operator interface and control logic in a single
hardware device. They feature powerful ARM processors and support standard fieldbuses like
EtherCAT, Modbus RTU, and Modbus TCP.

BCS Tools: This is Beider's CODESYS-based software platform for programming and configuring the
integrated PLC functionality.

Connectivity and Protocols: Beider controllers can connect to various automation equipment and
support multiple communication protocols (e.g., EtherCAT Master, Modbus TCP client/server, OPC
UA/DA server). They can also be configured with multiple controller connections.

https://www.ipcb.com/news/3672.html#:~:text=The%20dispensing%20process%20is%20mainly,glu
e%20from%20contaminating%20the%20pads.

SAM Inspect Platform with 15-Place Accumulator

SAM Inspect Platform:

This likely refers to an inspection system used in the PCBA process to ensure quality.

It could incorporate various technologies such as Automated Optical Inspection (AOI) which uses
cameras to detect defects, or X-ray inspection for examining components and solder joints beneath
them.

15-Place Accumulator:

This component serves as a buffer in the assembly line, temporarily holding up to 15 PCBs.

Accumulators help maintain a smooth flow of boards between different stages of the assembly
process, like after placement or soldering, and before inspection.

PCBA Machine:

This is the overall system responsible for assembling components onto printed circuit boards.


https://www.ipcb.com/news/3672.html#:~:text=The%20dispensing%20process%20is%20mainly,glue%20from%20contaminating%20the%20pads
https://www.ipcb.com/news/3672.html#:~:text=The%20dispensing%20process%20is%20mainly,glue%20from%20contaminating%20the%20pads

¢ Typical PCBA machines include pick-and-place robots for component placement, soldering
equipment (like reflow ovens), and inspection systems.

BeidJer System Controller:

e Beijer Electronics provides various automation components including HMIs, controllers, and software.

e Their controllers often feature integrated CODESY'S functionality, an industry-standard programming
language for PLCs and controllers.

e The Beider controller would likely manage and orchestrate the operation of the SAM Inspect Platform
and the accumulator, potentially integrating with other components of the PCBA machine.

TWO (2) DI Wash Assemblies

Two (2) DI (Deionized) Water Wash Assemblies are required for a PCBA (Printed Circuit Board
Assembly) machine, specifically for cleaning the boards after the soldering process, and they are to
be integrated with a BeiJer System Controller. These assembilies utilize DI water to remove flux
residue and other contaminants from the PCBs, ensuring a clean and reliable final product.

Key Considerations for DI Wash Assemblies in PCBA:
Purpose:

The DI wash assemblies are crucial for removing flux, solder paste, and other contaminants from the
PCB after soldering, preventing potential issues like corrosion or electrical shorts.

Water Quality:

DI water is used because it is free of ions and impurities, ensuring that no additional contaminants
are introduced during the cleaning process.

System Integration:

The Beider System Controller will likely be used to manage the wash cycle, including water flow,
temperature, and cycle time, ensuring optimal cleaning performance and integration with the overall
PCBA process.

Wash Process:

The wash process typically involves spraying or immersing the PCB in DI water, followed by drying
to remove any remaining moisture.

Inspection and Quality Control:
The clean PCBs are then inspected to ensure they meet the required quality standards, including the

absence of any visible residue or defects.
In essence, the DI wash assemblies are a vital part of the PCBA process, ensuring the reliability and
longevity of the electronic circuits by removing contaminants introduced during soldering.

https://actspray888.en.made-in-china.com/product/snoRpujcfyVb/China-PCBA-Batch-Type-
Cleaning-Machine.html#:~:text=Details,solve%20the%20wash%20blind%20area.



https://actspray888.en.made-in-china.com/product/snoRpujcfyVb/China-PCBA-Batch-Type-Cleaning-Machine.html#:~:text=Details,solve%20the%20wash%20blind%20area
https://actspray888.en.made-in-china.com/product/snoRpujcfyVb/China-PCBA-Batch-Type-Cleaning-Machine.html#:~:text=Details,solve%20the%20wash%20blind%20area

ONE (1) Lift & Dry Assembly

In Printed Circuit Board Assembly (PCBA) and Surface Mount Technology (SMT) processes, a Lift &
Dry Assembly Machine with a Beijer System Controller refers to a piece of equipment used to handle
and dry PCBs, with the drying process being controlled and potentially monitored by a Beijer
Electronics Human-Machine Interface (HMI) system.

Here's a breakdown of the potential components and their roles:
1. Lift & Dry Assembly for PCBA:

Lift Mechanism: This refers to the system that handles and moves PCBs within the assembly line,
perhaps between different processes or stages like cleaning and drying. It could be integrated into a
larger material handling system for PCBs.

Drying Unit: This component is crucial for removing moisture from the assembled PCBs, especially
after cleaning processes that use water or other solvents. Several methods exist, including:

Convection ovens with air knives: Used for batch drying in some instances.

Vapor degreasing: An industrial process that uses a vapor blanket to dry PCBs quickly and
thoroughly.

Desiccant dry cabinets: These cabinets maintain low humidity levels for storing and drying moisture-
sensitive devices (MSDs) and PCBs.

Baking ovens: Simple, controlled heat sources for drying PCBs after cleaning.

2. Beider System Controller:

Beijer Electronics HMIs: BeiJer Electronics produces various HMI (Human-Machine Interface)
products like the E1000 and X2 series. These are used to provide an interface for operators to
monitor and control industrial equipment.

Control and Monitoring: A Beijer HMI would likely be integrated into the Lift & Dry Assembly machine
to provide:

Temperature and Humidity Monitoring: Monitoring environmental conditions within the drying process
is essential for achieving optimal results and avoiding damage to sensitive components.

Process Control: Setting and adjusting parameters like temperature, drying time, and air flow within
the drying unit.
Data Logging and Alarms: Recording data about drying cycles and providing alerts if conditions

deviate from the set parameters.

In summary:

A Lift & Dry Assembly for PCBA Machine with a BeiJer System Controller combines PCB handling
and drying capabilities with a user-friendly interface powered by Beijer Electronics technology. This
combination allows manufacturers to precisely control the drying process, ensuring PCBs are properly
prepared for subsequent steps or storage while potentially monitoring and logging key data for quality
control.

https://www.pcbunlimited.com/t/smt-equipment



https://www.pcbunlimited.com/t/smt-equipment

ONE (1) PCB Fan Dry Assembly

It is a system where fans are used to aid in the drying process during PCBA manufacturing, and these
fans are controlled by a Beider system.

Here's a breakdown:
1. PCBA Process & Drying:

The PCBA process involves placing electronic components onto a bare PCB board and soldering
them in place.

Drying plays a crucial role in ensuring the reliability and quality of the finished PCBA, often used to
remove moisture after cleaning or before final assembly steps.

Common drying methods include hot air, vacuum drying, and airknife drying, where fans are often
utilized to move air and facilitate the drying process.

2. Role of Fans in PCBA Drying:
Hot air drying: Fans are used to circulate hot air over the PCB, which helps to evaporate moisture
more quickly.

Airknife drying: Powerful fans or directed air flow are used to remove droplets from the surface of the
assemblies.

Dehumidification/Air Circulation: Fans can be used to promote air circulation in the PCBA
manufacturing and storage areas to prevent moisture stagnation and ensure controlled humidity
levels.

3. Beider System Controller:

BeiJer Electronics offers control system solutions for automation equipment, including Human
Machine Interfaces (HMIs) and controllers with integrated PLC functionality.

These controllers can be used to manage various aspects of a PCBA machine's operation.

The Beider iX Developer software provides the tools to configure and control devices connected to the
HMI panel, potentially including fans used for drying.

You can connect a Beider controller to different types of automation equipment, including those that
might incorporate fan drying mechanisms.

The BeiJer iX software allows you to configure and manage connections to controllers and potentially
implement control logic for various functions within the PCBA machine.

In summary: A "PCB Fan Dry Assembly for Printed Circuit Board Assembly (PCBA) Machine with
BeidJer System Controller" suggests a PCBA machine utilizing fans as a part of its drying process, with
a BeiJer system controller managing the operation and control of these fans as part of the overall
PCBA process.

https://www.zestron.com/en/know-how/factchecks/drying-pcba-production

Leister Hot Air Blowers


https://www.zestron.com/en/know-how/factchecks/drying-pcba-production

Leister hot air blowers and Beijer Electronics controllers can be used together in a Printed Circuit
Board Assembly (PCBA) machine.

Leister Hot Air Blowers for PCBA:

Leister hot air blowers are widely used in the electronics industry for various applications, including:

Soldering and desoldering: They can be used to precisely heat and melt solder, allowing for the easy

removal and reattachment of components to circuit boards.
Shrinking applications: Shrinking films and tubes for insulation or protection.
Drying and curing: Accelerating drying processes for coatings or adhesives on PCBs.

Several Leister hot air blower models are suitable for PCBA applications, with varying power outputs
and features. Some models even come with a remote control interface for integration into automated

systems.

Beijer Electronics System Controllers:

Beijer Electronics provides industrial automation solutions, including control systems and HMI

(Human Machine Interface) panels.

Their controllers, such as the X2 control HMI panels with integrated CODESY'S control, offer powerful

PLC functionality and can be integrated into different production plants.

These controllers can be used to control various aspects of a PCBA assembly machine, including

temperature, airflow, and other parameters associated with the Leister hot air blower.

Integration of Leister Hot Air Blower and Beijer System Controller:

Leister offers several hot air blower models with remote control interfaces, which facilitates integration
into an automated system controlled by a Beijer Electronics controller. The Beijer controller can
manage the hot air blower's operation, such as setting precise temperature profiles and airflow rates,

crucial for PCBA assembly processes like soldering and shrinking.

https://www.beijerelectronics.com/

Chemical Dispense Vision Assembly with TWO (2) Nordson EFD PICO Touch Controllers

Nordson EFD's PICO Touch Controllers can be integrated into a chemical dispense vision assembly
for precise and controlled dispensing operations. Here's how two PICO Touch Controllers can be
utilized in such an assembly:

1. Vision Assembly and Dispensing Process:


https://www.beijerelectronics.com/

Vision Inspection: A vision assembly (likely involving a camera and software) is used for tasks like:
Part Recognition and Alignment: Identifying the part to be dispensed on and ensuring correct
positioning.

Deposit Verification: Checking the placement and size of the dispensed fluid deposit after the

process.

Dispensing: Nordson EFD's dispensing solutions, like the PICO Pulse jet valve, dispense precise
micro-deposits of fluids..These systems are known for speed and accuracy.

2. Role of Two PICO Touch Controllers:

Independent Control: Each PICO Touch Controller can be used to control a separate PICO Pulse jet
valve, allowing for independent dispensing operations or multi-component dispensing.

Precise Parameter Setting: The PICO Touch controller's intuitive touchscreen interface allows for
precise setting of dispensing parameters such as pulse time, stroke control, and other parameters..

Fluid and Viscosity Flexibility: PICO Touch Controllers provide the flexibility to dispense a wide range
of fluids and viscosities.

Automated Dispensing Integration: Nordson EFD offers automated dispensing systems that are fully
compatible with PICO jet valve systems, making integration of vision and multiple controllers
seamless.

3. Benefits of Using Two PICO Touch Controllers:

Increased Production Capacity: With two controllers and corresponding dispense valves, an assembly
can potentially increase production output by performing dispensing operations in parallel or handling
different materials.

Improved Flexibility: Multiple controllers allow for greater flexibility in dispensing multiple fluids or
complex patterns, or even redundancy in the system.

Enhanced Process Control: The precise parameter adjustment capability of each controller
contributes to overall process control and consistency.

Example Use Case:

Imagine an application requiring the dispensing of two different chemicals onto a component. One
PICO Touch Controller could be configured for dispensing Chemical A with specific parameters, and
the second controller for dispensing Chemical B with different parameters. The vision system would
guide the process by identifying the target locations for each chemical and verifying the dispensing
accuracy.

In summary, a chemical dispense vision assembly using two Nordson EFD PICO Touch Controllers
can provide a highly automated and precise solution for dispensing various fluids, offering benefits
like increased throughput and flexible process control.

https://www.nordson.com/en/products/efd-products/pico-touch-controller

Trehalose Vision System with PICO Touch Controller


https://www.nordson.com/en/products/efd-products/pico-touch-controller

Nordson EFD PICO Touch Controller and automated systems that might be described as "vision
systems" is a very important component of PCBA.

Here's a breakdown:
PICO Touch Controller:

This is a sophisticated controller primarily used with Nordson EFD's PICO Pulse jet dispensing valves.

It features an intuitive touchscreen interface for precise control of dispensing parameters, such as
pulse time, stroke control, and operating temperature.

It allows fine-tuning of dispensing performance and helps prevent issues like turbulence and air
bubbles.

It can cycle the PICO Pulse jet valve at high speeds, up to 1000Hz continuous and 1500Hz burst
capability.

It offers features like programmable lockout to prevent unintended setting changes.

"Trehalose Vision System" (Contextual Interpretation):

While the term "Trehalose Vision System" isn't a readily available or established product name, it's
likely referencing a vision system that leverages the properties of trehalose for a specific application.

Trehalose is a natural disaccharide known for its bioprotective characteristics, especially in protecting
cells and proteins from desiccation and oxidative stress.

In ophthalmology, trehalose is used in eye drops to treat dry eye disease and protect the ocular
surface.

Vision systems, in general, utilize cameras, lighting, and software for quality control and inspection
purposes, often in manufacturing and automation.

Combining the elements:

It's possible that a "Trehalose Vision System with PICO Touch Controller" refers to an automated
system where:

A Nordson EFD dispensing system, controlled by a PICO Touch Controller, is used to dispense
a trehalose-containing solution onto a specific surface or product.

This dispensing process might be integrated with a vision system to visually inspect the dispensing
process or the application of the trehalose solution for quality control purposes.

Example Applications (Hypothetical):

Manufacturing: A vision system with a PICO Touch Controller could be used in the manufacturing of
ophthalmic products (like eye drops containing trehalose) to ensure accurate dispensing and filling of
containers.

Biotechnology: Trehalose is used in cryopreservation and stabilizing proteins. A vision system could
monitor the dispensing of trehalose solutions in these applications, perhaps for cell encapsulation or
protein formulation.

In summary, the PICO Touch Controller is a precision dispensing controller, and the term "Trehalose
Vision System" likely points to an application where vision technology is combined with the properties



of trehalose, possibly in conjunction with a dispensing system like the one controlled by the PICO
Touch Controller.

To get a more specific understanding, further information about the particular context or industry this
term is used in would be helpful. For example, knowing the manufacturer or the specific application
would allow for a more precise description.

https://www.nordson.com/en/products/efd-products/pico-
touchcontroller#:~:text=Overview,Equipment%20Recommendations

Cognex Digital Cameras

For Printed Circuit Board Assembly (PCBA) machine with a Beijer system controller, Cognex offers a
range of digital camera and machine vision solutions that can integrate effectively. Cognex provides
solutions for various PCBA applications, including inspection, component placement, and assembly
verification.

Cognex Camera Solutions for PCBA:
Cognex offers several camera options, including:

In-Sight Vision Systems: These are industrial-grade smart cameras with advanced machine vision
technology, suitable for various inspection tasks.

In-Sight 2800: An easy-to-use vision system with pre-trained Al for common to intermediate-level
processing tasks, such as defect detection and assembly verification.

In-Sight 7000 Series: A full-featured vision system known for its speed and accuracy in inspections
across industries, with a modular design for flexibility.

Cognex Industrial Cameras (CIC): These cameras feature a compact form factor for easy integration,
with various options including area scan and line scan, and resolutions from 1.3 to 31 MP.

Beijer System Controller Integration with Cognex Vision Systems:

Cognex provides tools and resources to facilitate integration with various automation systems,
including those that use Beijer system controllers:

Cognex Connect™: This suite of communication capabilities simplifies the process of integrating In-
Sight vision systems with PLCs and other controllers, or managing multiple systems from a networked
PC or HMI.

VisionView Application: Cognex offers software that allows you to install and run the VisionView
application on Windows CE-based Beijer HMI panels, enabling communication between the vision
system and the controller. This Cognex support document outlines how to install the VisionView
application on a Beijer panel.

PCBA Applications supported by Cognex Vision:

Solder Paste Inspection: Identifying issues like slumped or scavenged print, bridging, and peaking.


https://www.nordson.com/en/products/efd-products/pico-touchcontroller#:~:text=Overview,Equipment%20Recommendations
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https://support.cognex.com/downloads/download/3463/1033

Surface Mount Device (SMD) Inspection: Checking for lead length, width, pitch, bent leads, lead
absence, chip size, and ball position, size, and pitch.

Automated Optical Inspection (AOI): Visual inspection of populated boards to detect missing,
reversed, or incorrect components.

PCB Assembly Verification: Using Al-based systems (like edge learning or deep learning) to verify
component presence, correct type, and placement.

Key takeaway: Cognex offers robust digital cameras and vision systems suitable for a variety of
PCBA inspection and assembly tasks, with resources available to facilitate integration with Beijer
system controllers.

https://www.cognex.com/industries/electronics/pcb-assembly/pcb-inspection

Multiple Festo Stepper Motors / Handlers / Actuators

For PCBA machines, Festo offers various stepper motors, handlers, and actuators, often
paired with a Beckhoff controller (not Beijer) for precise and dynamic motion control.

1. Festo Stepper Motors for PCBA:

Festo offers stepper motors suitable for precise positioning applications in PCBA assembly.

The EMMS-ST stepper motor is highlighted as part of their Core Range, ideal for simple positioning
tasks with features like small step width at high driving torques and optimized connection technology.

The EMMB-ST series, combined with the CMMT-ST-MP servo drive, offers a cost-effective and
powerful servo system for basic application requirements, particularly suitable for electronics and light
assembly.

Key features of Festo stepper motors include high accuracy, high torque at low speeds, high holding
torque, and quick change of rotation direction.

Hybrid stepper motors, like the EMMS-ST, are often utilized due to their efficiency and combination of
reluctance and permanent magnet stepper motor properties.

2. Festo Actuators and Handlers for PCBA:

Festo provides a wide range of actuators for PCBA assembly, including electric and pneumatic
options.

Electric linear axes and slides are available for flexible, fast, and high-performance automation in
electronics manufacturing.

Servo drives ensure precise and dynamic motion for tasks like point-to-point positioning and
interpolating motion for PCB handling.


https://www.cognex.com/industries/electronics/pcb-assembly/pcb-inspection

Festo electric cylinders, such as the ESBF series with a ball screw drive, are available for converting
rotary motion to linear force, suitable for precise positioning tasks in cleanroom applications.

Pneumatic drives are used for mechanical movements like clamping, lifting, and gripping, offering
easy and cost-effective commissioning.

Servo-pneumatic systems are available for controlled pneumatic positioning, particularly effective for
moving weights over 10 kg.

Rodless cylinders (DLGF series) provide space-saving installations and precise linear motion for tasks
like pick-and-place and long-stroke grippers.

Swivel/linear units (DSL-B) combine rotational and linear motion, ideal for precise positioning and
movement in automation and material handling.

3. Beider System Controller Integration:

Beijer Electronics offers HMI panels (e.g., X2 control, X2 pro) that combine industrial HMI and PLC
functionality.

These controllers offer robust performance, intuitive interfaces, and seamless integration with various
automation components.

Beijer Electronics has partnered with Festo to integrate their WeblQ software into upcoming Festo
motion controllers, enhancing the user experience and adding value.

This collaboration aims to provide users with a seamless, responsive interface and enhance
operational efficiency and flexibility in automation solutions.

In summary, Festo offers a wide selection of stepper motors and actuators suitable for PCBA
assembly, and they are actively partnering with companies like Beijer Electronics to integrate control
solutions and enhance the overall automation experience. You can explore their website and product
documentation for more detailed information on specific models and their compatibility with Beider
systems.

https://www.festo.com/us/en/e/solutions/industries/electronics-industry/pcb-assembly/smt-
method-for-printed-circuit-boards-

id 253327/#:~:text=SMT%20Method%20for%20Printed%20Circuit%20Boards%20%7C%20Fest0%20
USA

SMC Pneumatics

SMC Pneumatics for Printed Circuit Board Assembly (PCBA) Machines with Beijer System
Controllers

SMC Pneumatics plays a significant role in PCBA machines, especially when controlled by systems
like those offered by Beijer Electronics. PCBA involves precise component placement, soldering, and
inspection, all of which benefit from the reliability and control offered by pneumatic systems.

Here's how SMC Pneumatics integrates with Beijer controllers in PCBA machines:


https://www.festo.com/us/en/e/solutions/industries/electronics-industry/pcb-assembly/smt-method-for-printed-circuit-boards-id_253327/#:~:text=SMT%20Method%20for%20Printed%20Circuit%20Boards%20%7C%20Festo%20USA
https://www.festo.com/us/en/e/solutions/industries/electronics-industry/pcb-assembly/smt-method-for-printed-circuit-boards-id_253327/#:~:text=SMT%20Method%20for%20Printed%20Circuit%20Boards%20%7C%20Festo%20USA
https://www.festo.com/us/en/e/solutions/industries/electronics-industry/pcb-assembly/smt-method-for-printed-circuit-boards-id_253327/#:~:text=SMT%20Method%20for%20Printed%20Circuit%20Boards%20%7C%20Festo%20USA
https://www.festo.com/us/en/e/solutions/industries/electronics-industry/pcb-assembly/smt-method-for-printed-circuit-boards-id_253327/#:~:text=SMT%20Method%20for%20Printed%20Circuit%20Boards%20%7C%20Festo%20USA

1. SMC Pneumatic Components in PCBA:

Actuators: SMC offers a wide range of pneumatic actuators, including cylinders, rotary actuators, and
grippers, used for tasks such as:

Pick and Place: Grippers securely hold and place electronic components (SMCs) onto the PCB.

Clamping and Positioning: Actuators can hold PCBs securely during assembly or positioning for
subsequent processes.

Sorting: Pneumatic systems can be used to sort components or PCBs based on various criteria.

Directional Control Valves: These valves regulate airflow to control the movement of actuators,
ensuring precise and controlled operation.

Air Preparation Units (FRLs): Filters, regulators, and lubricators maintain the quality of compressed
air, which is crucial for the reliability and longevity of pneumatic components.

Other Components: SMC also provides a range of fittings, tubing, and vacuum equipment used in
PCBA machines.

2. Beijer System Controllers for PCBA:

Beijer Electronics provides control system solutions, including HMIs (Human Machine Interfaces) and
distributed 1/0s, with integrated CODESYS PLC functionality.

These controllers can be connected to various automation equipment, including pneumatic systems.

Beijer's iX Developer software allows for configuring HMI panels and PC-operated control
applications, enabling communication with SMC pneumatic components.

Beijer controllers support various industrial communication protocols, facilitating integration with
different automation equipment, including SMC devices.

3. Integration of SMC Pneumatics with Beijer Controllers:

Control of Actuators: Beijer controllers can send signals to SMC directional control valves to activate
and control pneumatic actuators, enabling precise movements for component placement, clamping,
and other PCBA operations.

Monitoring and Feedback: SMC sensors and switches can provide feedback to the Beijer controller
regarding the status of pneumatic components, such as actuator position or pressure levels.

Enhanced Functionality: Integration with Beijer's iX Developer allows for complex control strategies,
including dynamic control, scripting, and data logging, enhancing the performance and efficiency of
the PCBA machine.

Fieldbus Communication: SMC offers components with integrated fieldbus capabilities, allowing for
seamless communication with Beijer controllers supporting common protocols like PROFINET,
EtherNet/IP®, and EtherCAT®.

4. Benefits of Using SMC Pneumatics with Beijer Controllers in PCBA:

Improved Accuracy and Precision: The precise control offered by SMC pneumatics, combined with
the capabilities of Beijer controllers, allows for accurate component placement and assembly.

Increased Productivity: Automated processes using pneumatic systems can significantly increase the
speed and efficiency of PCBA lines.



Enhanced Reliability: SMC components are known for their robustness and long operating life,
contributing to the overall reliability of the PCBA machine.

Flexibility and Customization: The wide range of SMC pneumatic components and the customization
options offered by Beijer controllers enable tailored solutions for specific PCBA applications.

In Conclusion:

SMC Pneumatics and Beijer System Controllers are well-suited for integration in PCBA machines,
offering a robust and efficient automation solution. The combination of reliable pneumatic components
and sophisticated control systems allows for precise, high-speed, and flexible assembly processes,
meeting the demanding requirements of modern electronics manufacturing

https://www.festo.com/

Modular Enclosure with Omron D4JL-2NFA-C5 Basic / Snap Action Lock Switches

This ensures safety-oriented enclosure, likely for access control or safety interlocking purposes in an
industrial or machine safety application.

Omron D4JL-2NFA-C5 Lock Switch:

This is a guard lock safety-door switch with a holding force of 3,000 N.

It features 2 circuits + 2 contacts in the safety circuit, allowing for various monitoring patterns.
It has gold clad contacts as standard, suitable for both general and micro loads.

It comes in a plastic head material (F).

The door lock and release mechanism is a Mechanical lock with 24 VDC solenoid release (A).
It includes a 24 VDC green LED indicator (C).

It has a standard release key (5).

The switch offers a Trapped Key type to prevent accidental locking inside a hazardous area.
It also has a Rear Release Button type for emergency exit from inside the enclosure.

It has an IP67 protection rating, meaning it's dust-tight and waterproof.

It utilizes screw terminals for termination.

It is chassis-mountable.

Modular Enclosure for PCBA:

Modular PCB design involves splitting a complete PCB into several circuits that can be connected.

This approach offers better flexibility for designers.


https://www.festo.com/

When designing an enclosure for a PCBA, it's crucial to consider mounting points, openings for

components, and sufficient clearance.
3D modeling programs like Tinkercad or Fusion 360 can be used to design custom enclosures.

Enclosure materials like ABS, polycarbonate, or metals should be chosen based on factors like

durability and environmental conditions.

Mounting bosses are molded protrusions that allow secure screw-mounting of the PCB within the

enclosure.
Snap locks can be used for quick closure of enclosure doors or lids.

Safety enclosures designed for industrial automation can be suitable for hazardous environments and

offer features like auxiliary contacts and lockout options.

Modular Enclosure for PCBA with Omron D4JL-2NFA-C5:

The Omron D4JL-2NFA-C5 switch, being a safety-door switch, is designed for use in applications

where safeguarding access to hazardous areas is essential.

Therefore, an appropriate modular enclosure would need to be designed to accommodate the switch
and its associated components, while also ensuring the safety of the user and the integrity of the
PCBA.

The enclosure would likely require a door or panel that can be secured and monitored by the D4JL-
2NFA-C5 switch.

Consider using materials that meet the necessary NEMA type and offer resistance to environmental

conditions, particularly if used in demanding environments.

Ensure that the enclosure provides adequate space and mounting points for the PCBA, as well as

openings for connectors, indicators, and any other external components.

If the enclosure is for a hazardous area, consider incorporating additional safety features like a

trapped key system or rear release buttons, as offered by the D4JL-2NFA-C5.

To successfully integrate the Omron D4JL-2NFA-C5 into a modular PCBA enclosure, careful planning
and design are crucial. Considerations should include the size and mounting of the switch, the size
and form factor of the PCBA, the required protection level (e.g., IP rating), and any specific
environmental or safety requirements. Consulting with enclosure manufacturers or seeking

professional enclosure design services might be beneficial for a custom solution.

https://www.festo.com/



https://www.festo.com/

