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INTRODUCTION

HARMONY BETWEEN MAN AND MACHINE...

Whether membrane switches, touchscreen or a combination of both, input devices and user-
interfaces are about more than just functional effectiveness - they also impact user experience.

Complete user interface solutions determine how users and operators value devices and
equipment. Every aspect of the user’s interaction including visual, acoustic and tactile should
be taken into consideration by hardware and design engineers during the early design and

development phase.

Machines with aesthetically pleasing designs are more likely to be used and better rated.

Visit Relevant Blog Posts Here:

@ >>The Psychology of High-Quality Membrane Switches and Touchscreens

=————==_ >>Why Design and Mechanical Engineers Need to Work Together

Harmony between mechanical and design engineering

When developing well-engineered, high-quality input devices and user-interfaces (i.e.
membrane switches, touchscreens, or a combination of both), the key is to ensure than the
design can support the function, and vice versa.

While the design engineer focuses on the vision of the product and its aesthetics, the
mechanical engineer makes it work, ensuring optimal functionality. Therefore, the marriage of
design and mechanics is so important from the very beginning and early development phase.

Your Design Guide

On the following pages, we will guide you through the various components and specifications
that should be considered when designing and developing your next input device.
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OVERVIEW

MEMBRANE SWITCHES VS. TOUCHSCREENS... OR BOTH?

One of the first questions that needs to be answered is which technology is most suited
for your application - membrane switch, touchscreen, or maybe a combination of both?

Both membrane switches and touchscreens are input devices that enable users to interact
with machines through the power of touch, but they operate in different ways.

Membrane Switches

Compact, cost-effective and endlessly customizable - it‘s no wonder membrane switches
are a popular option for user-interface applications. They also offer ruggedness and
resistance for extreme temperatures, humidity and electromagnetic fields.

Membrane switches are perfectly suited for harsh environments with gloved operation
such as medical or manufacturing and they are very easy to install into existing machines
and devices. Self-healing properties (GT Technology), tactile feedback and back-lighting
are just a few choices that can make your membrane switch stand out from rest.
Touchscreens

Touchscreens can provide the perfect finishing touch to your devices and machines.
Customizations to standard touchscreen offerings meet a huge array of functional and

design variations.

Resistive touchscreens - response to pressure for simple, reliable and affordable touch
input technology that can work with high electrical reliability at low cost.

Capacitive touchscreens - response to touch as they are widely used in smart phones and
tablets and other touch interfaces.

Visit Relevant Blog Posts Here:

®

>>When To Rely on Membrane Switches in a World of Touchscreens
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SCOPE OF DELIVERY

{Assembly of o Membrane Keyboard] If you are looking for a supplier that can provide a complete solution
instead of simply individual components, we can assist in designing,
developing and producing your perfect device, including electronics and

|Design Foil
enclosures.

Electronics

e Automated populating of metal domes and contact springs
e Solder paste printing

e Populating LED on membrane foil and FR4

e PCB assembly

e Final inspection using in-house developed testing software

Enclosures

Enclosures are highly customizable and available options include:

- _ e Stainless steel, aluminum and plastic

R S e e 3D printed enclosures

=3 e Chromated, passivated, anodized and stained surface finishes

e Powder coating

e Machining technology for carrier plates made of aluminum and plastic

e  Welding and compression of connecting elements

e Labeling using screen or digital printing

e Dispensing of two-dimensional gaskets (two-component PU system)

e High-quality surface finish by grinding, brushing, polishing, scotch-
padding or glass bead blasting

\Condicter Foll _—

\Adhesive Foil - Conductor Foill

IMounting Platel —

AR

Visit Relevant Blog Posts Here:

>>Combined Expertise: Input Devices, Functional Foils, Connectivity @

>>Comparing Material Options for Enclosures

>>Benefits of Stainless Steel Enclosures for Medical and Food Industry

®© © 0 0 0 0000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ©
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SPECIFICATIONS

When designing and developing high-quality user-interface solutions, the required
specifications tend to be influenced by and fall within the following categories:

Design and Aesthetics /

Application Environment /

Mechanical Requirements /

Electrical Requirements /

|ﬂ| ‘FOQCO;J§

Certifications and Quality Assurance (additional information on page 17) /

On the following pages, we will go through the available options and considerations when
designing and developing your custom solution.

MEMBRANE OVERLAY

/5 Design and Aesthetics / Design and Color Selection

/ Your membrane switches and overlays are mainly produced using our in-house screen printing
process. Although digital printing processes are an option for specific projects (i.e. small volume
runs and low cost options), screen printing yields an extensive color range and long-lasting
@ | >>More Info product. Color matching is commonly achieved using RAL-classic and Pantone specifications.

& Application Environment

Surface Finish and Overlay Material

Various material options for overlays and membrane switches as well as surface finish can
be discussed in further detail as part of the initial consultation and depend on the requested
appearance and application environment.

e Commonly used overlay materials: Polyester matte, glossy, anti-reflective

e Thickness approx. 150um

e Available options for surface finish: matte, glossy, etc.

e Anti-microbial surface coated with Microban to destroy reproductive capabilities of many
viruses and bacteria

Key Types

e Flat keys: without any raised edges, these are easier to clean and great for hygienically
demanding environments

e Embossed keys with frame, pillow and dome embossing enhance the look and feel

e Domed keys with GT technology: they ensure unbeatable durability and longevity with
self-healing properties

e Virtually endless shapes and sizes feasible
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SPECIFICATIONS

TACTILE VS. NON TACTILE SWITCHES (AND OTHER OPTIONS)

& Application Environment / Tactile Feedback

Oa Mechanical Requirements / Tactile feedback is achieved by integrating a metal dome that requires a certain force for the
switch to be activated.

e Actuation force without metal dome: 2 - 5N

e Actuation force with metal dome: d=12mm, 2or3N/d =8 mm, 2.5N

e Metal dome specifications: X 12 CrNi 177 one-sided 0,2 um Ni, 0.2 um Au

e Double contact: two distinctly different tactile switching functions - for example: first
switching level at 7N second level at 13N

e Guaranteed 1 mio switching cycles

e Required key spacing with metal domes: min. of 12 mm (depending on the diameter of
the key)

Haptic Feedback
For non-tactile switches, a vibration can be integrated as feedback when the key is pressed
and the switch triggered.

Visual Feedback
For more information on visual feedback, please refer to the section on Status LEDs and
Homogeneous Back-lighting options and considerations.




CAPACITIVE SWITCHES

Capacitive switches are a great alternative to conventional resistive membrane switches. They \ Design and Aesthetics /£

are exceptionally robust and ideal for high mechanical stress. . )
Application Environment &

Specifications and advantages: \ Mechanical Requirements ¥

e Resistance to chemicals, acids, dirt and other contaminants (especially when behind glass)

e Prevents mechanical wear and tear

e Allows for easy cleaning to ensure maximum hygiene standards

e Much like common capacitive touchscreens, even surface allows for comfortable handling

e Triggers without pressure - only slight touch required

e Missing tactile feedback can be superseded by visual, acoustic and / or haptic feedback

e Flat and sleek design

e Applicable behind glass, plastic or other non-conductive surfaces

e  Virtually any key shape possible

e For outdoor applications - digital filters and adapted algorithms ensure function despite
changes in the application environments or exposure to rain, mist or extreme humidity do
not lead to any malfunctions




SPECIFICATIONS

RESISTIVE VS. CAPACITIVE TOUCHSCREENS

/5 Design and Aesthetics / Combined with our expertise, touchscreens can provide the perfect finishing touch to your
device. The type of touchscreen technology that is best suited for your device depends on
design choices, the application environment as well as budgetary considerations.

& Application Environment /

@ | >>More Info Resistive Touchscreens - Response to Pressure

_— Resistive touchscreens consist of conductive, separated layers and are activated mechanically
by the application of pressure. It is a simple, reliable and affordable technology that is perfect
for application environments where operators frequently wear gloves. Even light pressure
applied to the screen or surface triggers the operating function.

Advantages:

e Operation possible with heavy work gloves

e Precise control when using any stylus

e Much less susceptible to electromagnetic interference due to mechanical activation
e Lower cost compared to capacitive systems

Disadvantages:

Only single-touch operation is possible with conventional resistive systems
e Gesture control is very limited

Wear due to mechanical stress during operation

Surfaces are sensitive - not suited for devices vulnerable to vandalism

Capacitive Touchscreens - Response to Touch

Capacitive input technologies are the de facto standard in consumer electronics. The most
common types are Project Capacitive Touches (PCT or PCAP). This technology is endlessly
accommodating to customer requirements: single or multi-touch, anti-reflective or tempered
glass, printed or transparent surfaces, flat or curved.

Advantages:

e Single or multi-touch

e Applicable behind glass and very durable - barely exhibiting any wear and tear

e Application range and reliability increases tremendously with controller or device-specific
programming

e With appropriate components, equipment can be operated in harsh conditions (protection
against vandalism, temperature, humidity)

Disadvantages:

e Operation only possible with bare hands or thin latex gloves

e Specific conductive pins required - capacitive screens will not detect a conventional stylus

e Electromagnetic fields, moisture or extreme temperature fluctuations can cause
malfunctions
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SPECIFICATIONS

FRONT GLASS FOR CAPACITIVE TOUCHSCREENS AND DISPLAYS

/y Design and Aesthetics / Whether your input device has a capacitive touch screen or simply a display, the following
/ customization options are available to ensure your device stands out from the rest.

& Application Environment

Customization Options

e Arbitrary printed designs and logo in virtually any color

e Cutting in shape and sizes, including through holes and finger grooves
e Edges polished or beveled

Variety of Glass Material Options

¢ Single-pane safety glass

e Laminated safety glass

e Conductive glass (ITO or silver polymer)

e Glass with fingerprint resistive coating

e Glass with mesh or additional shatter protection film
e Surface tempered and/or anti-reflective options

OPTICAL BONDING

/y Design and Aesthetics / Particularly bright environments can massively affect the readability of electronic displays.
This special alternative manufacturing technique - optical bonding - ensures a clear view by
bonding the display to the touchscreen, or bonding the touchscreen to the front glass, using a
highly transparent liquid adhesive.

& Application Environment /

@ | >>More Info

Compared to conventional mechanical mounting with air gaps, optical bonding improves
readability of the display significantly.

Advantages:

e Offers a clear and brilliant image, even after years of operation

e Eliminates the air gap to prevent moisture, dirt and condensation

e Protects against temperature fluctuations and mechanical stress

e Prevents cracking or shattering of the front glass, as it is held together by the adhesive:
this minimizes the risk of injury to the operator
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ENCLOSURES

No device can perform optimally if its enclosures or housing isn‘t perfect. Successful products \ Design and Aesthetics /y

rely on enclosures that are built to high quality standards and perfectly suited to their intended \ Application Environment &

applications and operating environments.

\ Electrical Requirements ;
Standard enclosures with slight modifications in size, shape and finish or custom solutions
using state-of the art production capabilities - which one is the right fit for you? >>More info @

Standard Plastic and Aluminum Enclosures with Custom Designs

e Advanced plastic enclosures to for a variety of applications: handheld, wall mount, flush
mounting / DIN rail, desktop, table-top

e High-quality modern aluminum enclosures with attractive plastic end panels

Custom Stainless Steel and Aluminum Enclosures

e High-quality stainless steel or aluminum enclosures

e In-house processing of stainless steel or aluminum

e Surface finishes: chromating, passivating, anodizing, pickling, powder coating, grinding,
brushing, polishing, glass bead blasting

e Mechanical processing: milling, cutting, laser, punching, reshaping, bending, welding &
pressing of fasteners

Custom Enclosure Development

e Analysis and concept development: products that differ from your competitors in design
and technical function

MV
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SPECIFICATIONS

LEDS AND BACK-LIGHTING

/5 Design and Aesthetics

| LEDs vs. EL-foil

& Application Environment /

ke

& Mechanical Requirements /

@ | >>More Info

[lluminated or back-lit solutions are not only used in low light application conditions. Companies
are making a conscious decision to implement back-lighting in their control units and input
devices as the overall aesthetics can also impact user experience.

A commonly known method for back-lighting membrane switches is the use of EL films.
Besides the flat design, low power consumption and a very homogeneous light emission that
makes EL films fundamentally suited for this purpose, they also come with a relatively short
life and limitations in terms of brightness.

LED domes on the other hand require a complex and space-intensive construction.

Thanks to an ingenious design combining Side-LEDs with diffusing panels, only slightly more
space than with the EL film is required. The result: membrane switches and keypads less than
3mm in thickness with back-lit buttons that are uniform, bright and long-lasting

Benefits of Side-LEDs:

Homogeneous back-lighting of symbols, lettering, buttons, etc.
Optional light separation between keys

Virtually unlimited choice of colors through bi-color and RGB LEDs
Extremely flat, cold light source

Wide range of brightness adjustments

FLEXIBLE COMPOSITION VS. COMPOSITION ON PCB

/y Design and Aesthetics

/

ke

& Mechanical Requirements /

; Electrical Requirements

/
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Flexible Composition

Layered composition consisting of design foil / overlay, placement foil, spacer, conductor
foil, adhesive (layers and components added for certain functions)

Electronics / conductor tracks printed on foil

Thin composition (min. 0.8 mm) that can be glued to surfaces, carriers, enclosures
Flexible to adhere to curved surface (limitations on max. radius apply)

Allows for status LEDs to be glued directly on foil

Circuit Board / Carrier

A carrier provide more stability

Additional mounting possibilities (e.g. back side adhesive, bolts, etc.)

Circuit board required for back-lighting using Side-LEDs (see benefits of Side-LEDs above)
Allows PCB to be equipped with additional electronics


https://www.hoffmann-krippner.com/illuminated-membrane-switches/

CIRCUITRY AND ELECTRICAL SCHEMATICS

In addition to attractive functional housing designs, we also develop the associated electronics Electrical Requirements ;

for your device. This includes sophisticated circuit board layouts and the appropriate selection
\ Application Environment &

of components and interfaces.

Developing input devices without electronics a polyester foil would be the base layer for >>More info | @
circuitry; for input devices with integrated electronic components a PCB made of Epoxy FR4, —
dual or multilayer can be used. Typical thickness of the PCB ranges from 0.5mm, 0.8mm,

1.0mm, 1.6mm 2.4mm up to 3.2mm.

Interfaces

Consulting in the selection of the interface so that an optimal data exchange can take place,
we specialize in the following options:

e RS232, RS485 customized with various protocols such as Arinc, Modbus and customized
e CAN-Bus, LIN-Bus, Profibus, Profinet (Gateway)

e Ethernet

e 12C,SPI

e USB (HID generic)

e Bluetooth

e OneWire

e Analogue digital interface (PWM, 0-10V, 4-20mA, ...)

Connectors

Length, exit position and shape of the connector tail can be adjusted in combination with keys
and other elements. Two connector tails are possible as well. We will gladly assist in the design
and environmental requirements as they pertain to connecting your device.

Crimpflex and Berg Duflex are common for metallic connections as well as exposed contact
ends to match ZIF plug connectors. A wide variety of connectors on PCB are available to choose
from.

We generally recommend using ZIF plug connectors for our printed connector tails. When ZIF
or LIF plug connectors are not used, the print may be damaged the first time the connector tail

is inserted causing an unreliable contact.

ZIF connectors with a minimum pitch of 1.0 mm are feasible. A 1.25 mm pitch is favorable for
printed connection strips, although they are offered less frequently for SMT-design.

Additional information and datasheets for connector options commonly used can be provided
upon request.
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SPECIFICATIONS

PROTECTION

& Application Environment / An overview of the application environment, exposure to external intrusions and potential

; Electrical Requirements

/

[Z] Ccertifications / Quality

/

161 19

contaminants will help our team develop a high-quality solution that meets your requirements
and stands the test of time.

IP Rating (Ingress Protection)

Does your equipment need to be protected against dust, humidity, liquids or other particles?
We strive to achieve and ensure a minimum IP rating of IP54. Higher ratings require further
consultation. Various factors need to be considered including but not limited to:

¢ The enclosure and how the input device will be integrated
e Gaskets and seals
e Sealed front without points of ingress into the electronics within

A protective rating of up to 96K is possible but depends on the design and mechanical limitations
and requirements and involves extensive consultation with our technical sales team.

Gaskets and EMC Shielding

We dispense custom gaskets in-house directly into the components to meet your requirements.

Gasket containing silicone Gasket containing silicone

Gasket containing silicone ‘ Gasket without silicone ' EMC-Shield with core

Resistance to Cleaning Solutions and Other Harsh Chemicals

Whether used in hygienically demanding environments such as the medical or food
production industry or harsh industrial environments, your equipment must meet very
specific requirements and standards to ensure longevity and safety. In the medical industry
for example, it should be designed with sanitation in mind. The materials used must be
nonporous and resistant to harsh cleaning agents to facilitate thorough and fast sanitizing.

Optional Anti-Microbial Surface Coating
Incorporating an ant-microbial film can limit or eliminate the ability of germs to reproduce.



CERTIFICATIONS AND QUALITY REQUIREMENTS

Before choosing a contract manufacturer for your HMI or input devices, you should make sure
that they meet certain quality standards and comply with common industry requirements. >>More info @

Rest assured that we very familiar with the quality requirements of various industry, including
medical technology. Below we have listed our current quality certifications and the quality
standards we follow.

RoHS and REACH

We comply with the relevant regional and European guidelines as well as legal requirements:

e 2011/65/EU RoHS directive
e 1907/2006/EK REACH regulation

Additional information can be provided upon request.

ISO Certificates

QUALITY MANAGEMENT - ISO 9001:2015

ENVIRONMENTAL MANAGEMENT - 1SO 14001:2015

QUALITY MANAGEMENT MEDICAL DEVICES - 1SO 13485:2016

Our current I1SO certificates can be downloaded from our website and additional information
can be provided upon request.

Visual and Final Inspections
Each part undergoes a final visual inspection and functionality tests before packaged and
shipped to the customer.

First Article Inspection Report

Each delivery of initial samples produced for a custom product will include a First Article
Inspection report. The samples will not go into series production until they are approved by
the customer based on the established criteria

e Function

e Firm and Software

e Dimensions

e Appearance

e Packaging

e Overall

Certificates of Conformity

If requested, each shipment can be accompanied by a Certificate of Conformity - details to be
discussed with the customer.
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NEXT STEPS

READY TO GET YOUR PROJECT STARTED... WHAT’S NEXT?

Introduction
Give us a call or send us an email - we look forward to speaking with you.

Project and Technical Sales Consultation
If requested, a mutual NDA will be put in place.
We are excited to learn about your project and requirements.

Consultation with Engineering Team
Detailed specs will be discussed, designs and proposed solutions established, and feasibility confirmed.

Proposal
We will calculate and formulate a proposal including pricing and lead time for all deliverables to fulfill
your expectations and requirements.

Production of Samples
A small batch of samples will be produced, reflecting all requirements and specifications. Sample
quantity will be indicated in the proposal.

Sample Review and Approval
This could be considered one of the most important steps: we ask that samples be reviewed, approved
and released for series production by you.

Series Production
Only after the samples have been approved, will they be released to series production.

5
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@ | >>Contact us
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EXISTING DESIGN? SEND US THESE FILES TO START YOUR RFQ

Your device has already been designed and developed and you are now looking for a contract
manufacturer to bring it to life? We are the perfect partner for you.

Sending the following files with your RFQ will speed up the process and answer many questions
in order to evaluate feasibility (file type in italic is essential / file types in bold are preferred):

Design Files Mechanical Specifications

PDF drawing with color legend PDF dimensional drawing

CDR* (CorelDraw) CAD files

Al* (Adobe lllustrator) 3D: STEP, (IGES)

EPS* 2D: DXF, DWG (CorelDraw as vector file)

PDF* (pre-pess, PDF/X-1a, PDF/X-3, compatibility Acrobat 9.0)

*All contour lines as vector/curves. Bitmaps after further consultation (i.e. for logos).
Please note: for exotic fonts, please provide the corresponding fonts for WINDOWS or convert fonts to curves

E-CAD - Layout Files
Drawing with circuit diagram or block diagram

(Drawing with Layout) >>Get it started | @
BOM (bill of materials) as PDF or MS Excel file ———
Pulsonix**

Gerber** (only after consultation)

**HK Systems commonly designs the layout in-house according to specifications and in consultation with the customer.

REDESIGN OR NEW DEVELOPMENT? “GIVE ME 5“

If you are planning a redesign of an existing unit or development of a completely new device,
we will ask the following 5 questions early on to get a general overview and scope of your
project and learn about already existing specifications.

General Overview Specifications

1. Application Overview 1. Dimensions

2. Application Environment 2. Colors

3. Industry 3. Connector

4. Quantities 4. Key Types

5. Target Price / Budget 5. Back-lighting / LEDs

This information will help us understand goals you want to accomplish, evaluate feasibility
of existing specification requirements and draft a budgetary proposal with pricing and lead
time.
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START DEVELOPING
YOUR CUSTOM
SOLUTION WITH US

TODAY!

CONTACT US NOW
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