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FUTURE - PRINTED ELECTRONICS AND IoT
With our acquisition of Wilson-Hurd’s skills and capabilities, our future 
looks bright. As our product offering has broadened we realized we 
are actually a “solutions” company rather than a product company. 
Our future includes printed electronics for: WIFI receivers for airplanes; 
digital TV antennas; and even medical devices like this one shown sold 
by INeedMD.  We are also heavily involved with products made for the 
IoT market.  These include housings for a power control and thermostat 
system sold by Powerley, as well as lighting controls offered by Lutron 
and Deako.  

2010s - ASSEMBLIES
As Miller Dial and Nelson Nameplate merged together in 2011 we 
recognized that several of our customers wanted to buy a complete 
assembly from NM. We started by building the user interface and 
controller for a commercial Waring blender. Next, we built a pill cutter, 
including an innovative blade design, patented by Medifacx. More 
recently we were contracted to redesign and fully manufacture the UV 
nail dryer system for OPI.

2000s - TOUCH, INJECTION MOLDING, AND PIEZO
At the beginning of the millennium our customers asked us to do 
more and we did! We helped Edwards Lifesciences develop the touch 
interface for their EV1000 Clinical Platform. We provided the PC board 
and integrated silicone rubber keypads for a future division of Bayer. 
We also manufactured several Piezo switches designed to work in harsh 
environments. The one shown incorporates a metal overlay for rugged 
use by Midcom’s customers.

1980s - MEMBRANE SWITCHES
The flexibility of plastics and the development of conductive inks led 
to the invention of the membrane switch. Nelson-Miller’s first switches 
were made in the 1980s and were used in airplane seats to adjust the 
headset sound volume. Today the membrane top surface may be made 
of silicone rubber, like this one for Haas Automation, but the results are 
the same: easy-to-use human-machine interfaces!

1960s - PLASTIC AND VINYL LABELS
In the 60s, plastics like vinyl became available. The lighter weight 
and ease of cutting had customers clamoring for these innovative 
products. Nelson-Miller (NM) began providing warning labels to 
Boeing. Soon after, Hunter Engineering decided to integrate a NM 
overlay into one of their balancers. These materials continue to 
improve and are used by hundreds of customers including the Irritrol 
group of Toro.

1930s and 1940s - NAMEPLATES AND DIALS
We were founded in 1937 and began by making luminescent dials 
for the Southern California Aerospace market.  In the 50s our sister 
division, Wilson-Hurd, became the “faceplate” for American Meter. To 
this day we continue to provide to these same customers as well as 
many other world class companies such as Coleman.

NELSON-MILLER THROUGH THE YEARS Dear Valued Partner,

I want to be the first to welcome you to our new corporate brochure! It’s more than a 
brochure listing our capabilities. It’s an invitation to partner even more. We’re excited 
to help you, our partners in innovation, deliver even more value to your markets and 
customers. A lot has changed for both you and Nelson-Miller; changes that require 
nimbleness, innovation, and the right partnerships and collaboration to realize lasting 
success. 

Many of you know of our traditional products such as Product Identification and 
Membrane Switches and may even think of us as a contract manufacturer of essential 
components. While our legacy products are still vitally important, we’re realizing more and 
more that customers are finding tremendous value in our design services, coupled with 
our sourcing and manufacturing capabilities. Customers may not have the needed design 
expertise in house or would prefer to focus internal designers on core IP initiatives. Either 
way, we’re glad to help, and when we do, we can help you get your products to market 
faster. Given the pace of innovation in our world, companies need to be mindful of how 
to get the most out of their engineering spend while delivering products that produce 
positive change.  Feel free to reach out and inquire about how we can help you innovate 
faster. Our engineers have access to a tremendous inventory of know-how that extends 
from concept design to design for manufacturability. 

An example of the innovation we’re driving is found in the Beauty Industry. The use cases 
involved helping design, create, and deliver products that made our customers’ core 
products even better. Our new partners were pleasantly surprised by both our passion for 
participating in their design journeys and our deep understanding of design and materials 
science. Not to mention, delivering products that met their cost targets.

Our business continues to expand, and our markets continue to evolve. When we were 
founded, we were solely an Aerospace Supplier. We continue to proudly support this 
market and have AS9100 systems in place to ensure we do that in the right way. These 
systems allow us to help the Medical Device and Industrial segments, and they are now 
our most significant markets. We sell products to 1,000 customers in virtually every market 
place. We know we can help you bring your next design to realization.

On the operational side, we continue to expand our production facilities and capabilities in 
Wisconsin to serve you better. We started moving products from Los Angeles to Wisconsin 
in May of 2018 and will complete our transition in early 2020. Our Corporate Management 
will remain in Los Angeles, along with Sales, Engineering, and Warehousing. We expect this 
transition to be completed in 2020.

This brochure is intended to communicate our evolution as a company. From Injection 
Molded Parts to complete Box Builds, Nelson-Miller is here to help. If you know us for 
original products, I asked you to take a look at our newer offerings and capabilities. I am 
sure you will be impressed by the complexity of the solutions we’ve created and the speed 
of development. Lean on us to help you deliver products to market faster. The 
Nelson-Miller Team is excited by our growth and are very thankful to all of you for making 
this happen.

We look forward to growing with you for many years in the future!

Jim Kaldem
President
Nelson-Miller
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STATS AND FIGURES
Sales by Market/Industry

Year Founded: 1937 in Los Angeles, CA

Number of New Product Launches Each Year: 100+

Number of Employees: 250 worldwide

Some of the companies who are proud to call Nelson-Miller their partner:

DESIGN, ENGINEERING, AND MANUFACTURING

TEAM SUPPORT

Nelson-Miller is a premier partner in the world of designing, engineering, and manufacturing custom solutions 
across all industries and markets. In recent years, our solutions have ranged from full box-builds focused on 
the beauty market, to plastic injection lenses for use on hospital beds, and everything in between. 

Each customer receives personalized engineering support and works one-on-one with an appointed leader 
who will help you take your program from concept to market launch. Behind each lead is a team dedicated 
to ensuring the success of your project. At any time, our customers have direct access to the team; we value 
transparency internally and extend that to our customers.

Manufacturing With three manufacturing facilities 
in the United States and a range of 
manufacturing services available in 
China, Nelson-Miller can take your 
product from prototype to launch, and 
provide warehousing for just-in-time 
delivery.

Engineering Nelson-Miller offers electrical, 
mechanical, and software engineering 
services for projects of all scales, across 
all markets and industries. Mindful of 
attention to detail, meeting schedules 
and specifications, and hitting cost 
goals, customers can think of us as an 
extension of their engineering teams. 
We’re skilled and versed at tapping into 
our customer’s engineering processes, 
with the same level of accountability as 
internal staff.

PROTOTYPING
From our facilities in Los Angeles, Wausau, Berlin, and China, Nelson-Miller can offer full-service prototyping 
support for a wide range of components including membrane switches, keypads, plastic injection molding, 
overlays, and more!

Scan this code with your mobile phone to learn more about Nelson-Miller’s engineering and prototyping solutions.

Design Our solutions design team, first and 
foremost, sits down with clients to 
understand their world through the 
eyes of users of their products. We 
treasure voice-of-consumer inputs. The 
focus is on ensuring form, fit, function, 
usability, aesthetics, costs, and design 
for manufacturability. Our designers are 
life-long learners, mindful of the latest 
processes and technologies to create 
differentiated solutions.

22%

30%21%

8%

10%
5% 4%

Aerospace/Defense Industrial Medical Police/Security Consumer Beauty Other
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PLASTIC INJECTION MOLDING IN-MOLD DECORATION (IMD)

Body-Worn Camera Components 
This customer designs and develops smart 
video solutions used by police departments 
worldwide. Through years of support and 
service, the customer has come to rely 
on Nelson-Miller to design, engineer, and 
manufacture nearly all of the plastic injection 
molded components used on their line of 
body-worn camera systems. Many of the 
components incorporate hardware such as 
magnets, springs, light guides, fasteners, and 
buttons; this adds a level of complexity that 
only a premier solutions company such as 
Nelson-Miller can provide.

Store Communications Case
A company that develops communications 
solutions for retail and warehouse 
environments relies on Nelson-Miller to 
manufacture plastic injection molded housings 
for their portable voice and AI systems. 

Medical Device Chassis
Nelson-Miller builds this plastic injection 
molded chassis with filters and assembled 
membrane switch for a medical device 
company. 

The use of plastic injection molding is a very 
effective and efficient option for producing 
components or finished products. Customers 
come to Nelson-Miller for engineering 
recommendations on the correct injection 
molding materials and design. These designs 
may contain detailed features and complex 
geometries. The Nelson-Miller engineering 
team maximizes manufacturing efficiencies and 
quality through a DFM process to ensure best 
value and performance for the customer.

In-Mold Decoration is an excellent option 
for delivering enhanced appearance options 
for your products or components. While the 
process can be complicated for the novice, 
Nelson-Miller has the methods and staff to help 
customers avoid the pitfalls and take advantage 
of the plethora of appearance options that add 
to your brand identity and differentiate you in 
your market. Nelson-Miller designers are happy 
to sit down and help transform your vision into 
reality. 

INJECTION MOLDING CAPABILITIES
• Double-Shot Injection Molding (Two-Shot)
• Overmolding
• Hardware and lightpipe integration
• Vertically integrated facilities with in-house 

tool design
• Short run soft tooling capabilities
• Capability to work with complex materials 

such as Ultem® and glass filled polymers
• Precision optical lenses

Scan this code with your mobile 
phone to learn more about 
Nelson-Miller’s plastic injection 
molding solutions.

IMD Lens for Pulse Oximeter
A global medical technology company that 
develops and manufactures innovative 
noninvasive patient monitoring technologies 
relies on Nelson-Miller to provide their line 
of MightSAT RX® pulse oximeters with this 
durable, decorative IMD lens. 

This part requires the graphic to be printed 
and registered edge-to-edge; a challenge 
Nelson-Miller’s designers, engineers, and 
manufacturing team consistently meets with 
each part delivered to the customer.

IMD BENEFITS
• Variety of decoration finishes, textures and 

metallic color effects 
• Maximum Draw Depth at 4.5 mm (0.18”) 

and sharp corner radius as small as 0.20mm 
(0.008”)

• Feature-to-feature spacing as small as 0.20 
mm (0.008”, and subject to design review)

• Support enhanced graphic backlighting 
effects 

• Supreme life time abrasion protection 

Scan this code with your mobile 
phone to learn more about 
Nelson-Miller’s in-mold decoration  
solutions.

Tinted IMD Lens
A high-end audio designer required a 
high-quality lens for use on a premium product. 

Nelson-Miller builds and supplies this tinted 
IMD lens for use on their product.

Carbon Fiber Appearance on a Curved 
Surface
A premier security brand came to Nelson-Miller 
with 3 criteria: they required a faceplate that 
is hardened to survive harsh environments, is 
abrasion and UV resistant, and has a carbon 
fiber appearance on a spherical surface. 

Nelson-Miller’s engineering team worked with 
the customer to design an injection molded 
acrylic faceplate with IMD graphic using 
conventional inks on the backside and UV mold 
printing on the frontside.
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SOLVING PROBLEMS SOLVING PROBLEMS
One of the largest manufacturers of hospital beds was developing a discreet patient status notification 
system. The concept had discrete indicators on the bed frame that were too bright for nighttime usage, so 
the customer wanted to project a softer image onto the floor and beneath the bed, allowing caregivers the 
ability to quickly assess patient status at a glance and from a distance. The customer approached Nelson-
Miller for our expertise in plastic injection molding.

PRODUCT
Each bed is outfitted with a projection system that includes six projector assemblies. Each projector 
assembly is comprised of a reflective projector housing, a lens, and a graphical slide. Both the projector 
housing and the lens had to be produced from high impact acrylic material and each slide had to be 
produced using a polyester material with one of six different symbol options.

CHALLENGE
Each of the components presented their own challenges. The customer came to Nelson-Miller with a 3D 
model of the projector housing and lens as a single part. The projector housing needed to be reflective 
on one of the surfaces which would require masking the remainder of the part and risk of damaging the 
lens. The geometry of the lens had its own challenges, so we realized that the best course of action was to 
separate the projector housing from the lens. Nelson-Miller’s designers and engineers rendered a proposal 
for the customer, who agreed to separate the components. In regard to the slides, they needed to be small 
and adhere to the projector housing. The most important requirement on the slides was the paint needed 
to be 100% opaque to prevent light passing anywhere other than through the translucent symbols.

SOLUTION
With the projector housing and lens separated, the Nelson-Miller team was now able to develop better 
solutions to resolve each of the challenges.

For the projector housing, we worked with the customer to develop a surface that could both reflect and 
diffuse the light to avoid “hot-spot” on the projected image. To improve manufacturability, we metalized 
the entire housing . The inside of the housing was molded with a specific shape and texture that provided 
uniform lighting.

The original lens the customer specified was made from glass, which is easy to process, but is expensive 
and heavy. We opted to go with plastic injection molding for the lens. The main challenge was to achieve 
the correct curvature of the lens on both sides, since curvature is key to achieve the correct focal point and 
project the image without aberration. After a few iterations, calculations, and mold modifications, we were 
successful and our mold yielded the exact geometry needed. Last but not least, we had to make the slides 
with the various symbols required by the customer. For these items, we used our screen printing process 
that uses 100% opaque black inks to prevent light leaks, and the slides provided sharp images when 
installed in the projector housing.

Shown here is the complete solution designed, engineered, and manufactured by Nelson-Miller. 

Nelson-Miller designed each of the components which includes:
• The projector housing, manufactured from a high-impact acrylic material. Each housing has selective 

metalization to provide improved projection of the light. 
• Information slides manufactured from a polyester material. Each slide is designed and manufactured 

with a graphic icon
• A molded plastic lens with specific optical characteristics with a required specification of +/- .001”    

(0.03 mm) to ensure proper alignment of the projector

See our solution and the Centrella+ Smart Bed in action by scanning this QR code with your smart 

phone.

A UNIQUE SOLUTION FOR A LEADING HOSPITAL BED MANUFACTURER A UNIQUE SOLUTION FOR A LEADING HOSPITAL BED MANUFACTURER
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SOLVING PROBLEMS
A customer turned to Nelson-Miller’s engineers to help them improve backlight uniformity on one of 
their wearable devices. Using advanced light mapping and simulation software, Nelson-Miller was able to 
design an injection-molded, V-cut shaped light guide that dramatically improved upon the existing solution. 
This design lowered the customer’s cost, and the device’s current drain, by reducing the number of LEDs 
needed to provide a useful backlight.

BEFORE: Light scatter using a flat light guide with 6 LEDs. Note the light is not uniform. 

AFTER: Light scatter using a V-cut, injection molded light guide and reducing LED count to 5. 
Note the improved uniformity of the light.

Injection molded, V-cut light guide solution developed by Nelson-Miller. 

BACKLIGHTING

The use of backlighting serves many purposes, 
including illuminating control panels, 
instructions, or warning text or symbols. They 
can also be of benefit, if properly executed, in 
adding to the aesthetic appeal of a product. 
There are many options available for customers 
to choose from. Our designers would be 
happy to discuss which choice is right for you. 
Possibilities could range from the use of Fiber 
Optic, to patterned EL, to injection molded 
integrated backlighting. 

Scan this code with your mobile phone to learn more 
about Nelson-Miller’s backlighting solutions. Scan this code with your mobile phone to learn more about Nelson-Miller’s backlighting solutions.

Medical Device Switch
Nelson-Miller provides this backlit membrane 
switch to a manufacturer of portable oxygen 
concentration systems. 

Backlit Rubber Assembly
This backlit rubber switch assembly is produced 
for use on boats and is sealed for maximum 
environmental protection.

Light Guide Film
This backlit membrane switch is used for a 
residential entry door lock. It is brilliantly lit 
using 3 side-firing LEDs and a light guide film, 
entirely designed and manufactured by 
Nelson-Miller.

BACKLIGHTING TECHNOLOGIES
• Light guide films in standalone or integrated 

layers as thin as 0.008” (0.20 mm)
• Uniform or patterned EL backlights
• Integrated Fiber Optic backlights
• Injection molded backlights for industrial and 

consumer market
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MEMBRANE SWITCHES MEMBRANE SWITCHES
Membrane Switches offer a unique set of advantages for a variety of applications. With a completely sealed 
design, they are the perfect solution for any harsh environment with minimal risk of failure due to breakage 
of moving parts. Their low cost and reliable performance make membrane switches a popular choice 
when it comes to dependable user-interface solutions. Nelson-Miller has been designing and producing 
Membrane Switches for many years with an architecture and production process that makes them both 
highly functional and very reliable. Our designers and engineers are happy to discuss how to best integrate 
a Membrane Switch into your design and any associated backlighting requirements.

MEMBRANE SWITCH CONSTRUCTION - A membrane switch consists of three main sections: the overlay, 
switch, and backer. The overlay displays your graphics and can also include windows, embossing, coatings, 
adhesives, and selective texturing. A switch generally consists of a top circuit, a spacer, and a bottom 
circuit. The backer is the final part of your membrane switch, and commonly includes an adhesive to bond 
with your specific substrate. Other layers can be incorporated into your membrane switch based on your 
project’s specific needs including shields, buffers, and tactile domes such as in the figure below.

OVERLAY MATERIALS - The overlay is the topmost layer, and will establish the design and feel of your 
membrane switch. Many overlay materials are available including polyester, polycarbonate, and blended 
materials. Polyester materials are used most often for optimum readability, flexibility, and chemical 
resistance. Polyester is available in thicknesses up to 0.010”. Polycarbonate materials are best used for 
overlays without switches, or for switches with limited movement, due to limitations in flexibility and 
chemical resistance. Polycarbonate provides excellent readability, vivid colors, and dimensional stability 
when embossing. Polycarbonate/polyester blends combine the best of both materials for specific 
applications, however generally they are not as cost-effective as polyester or polycarbonate overlays.

PROTECTIVE TOPCOAT - Polycarbonates and polyesters themselves may not hold up well to weather and 
sunlight. Using an ultraviolet-protective hard-coat on these materials increases their scratch resistance, 
enhances their appearance, and protects them from the environment.

EMBOSSING - Embossing is a physical change to the shape of a normally flat overlay film. Types of 
embossing include: 

• Pad (pillow, plateau) 
• Dome (spherical, machined) 
• Rim (rail, ridge, ring, perimeter) 

This membrane switch features embossed 
keys and a cut-out to accommodate an 
embedded display module.

Using our digital printing process, we 
are able to print switches and overlays 
such as the one featured here, which 
beautifully showcases a variety of colors 
and gradients. 

It is a common practice for customers 
to adhere a membrane switch to a rigid 
backplate or housing, such as the switch 
shown here, which is mounted to a plastic 
injection molded housing.

Scan this code with your mobile phone to learn more about Nelson-Miller’s membrane switch solutions. Scan this code with your mobile phone to learn more about Nelson-Miller’s membrane switch solutions.

Typical Membrane Switch Stack-up

Graphic Overlay

Adhesive Layer

Spacer Layer

Dome Layer

Circuit Layer

Spacer Layer

Tail and Connector

Backer Layer
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RIGID AND FLEX PRINTED CIRCUITS RIGID AND FLEX PRINTED CIRCUITS

FPC for IV Infusion Pump
For more than 15 years, Nelson-Miller has 
manufactured the flexible printed circuit 
included in this membrane switch used on a 
popular line of infusion pumps. The pumps are 
used in medical settings throughout the world, 
requiring Nelson-Miller to produce the graphic 
overlay in over 26 languages.. 

FPC Bezel for Cockpit
Nelson-Miller manufactures this bezel for an 
aerospace customer for use inside a cockpit. 

The bezel features an integrated flexible 
printed circuit, 21 backlit, embossed buttons, 
and 4 integrated LEDs.

Theater Control Interface
A long-time customer in the theater control industry required a unique, robust solution to manage 
lighting controls from multiple inputs.

Nelson-Miller developed this control interface that incorporates:
1. A capacitive touch “wheel”, allowing the user to quickly scroll through various options displayed 

on an integrated LCD
2. Metal dome switches to provide the user with tactile feedback
3. Fiber optic lighting to provide uniform backlighting to the interface
4. Powder coated rear panel to provide rigidity and support

This interface is backed by a flexible printed circuit designed and manufactured by Nelson-Miller.

Nelson-Miller designs, engineers and manufactures both rigid and flexible printed circuits. For most 
applications we recommend the use of Rigid Boards since they are more cost effective and provide 
structural integrity for the overall applications.  However, when thickness is at a premium or the application 
requires bending we would use a flexible printed circuit instead. Both are available in multi-layer. We also 
over products that consist of both Flexible and Rigid Circuit layers.
 
Our design services include complete circuit layout as well as the componentry required to accomplish the 
task. We work hand-to-hand with the customer to optimize functionality and the best possible value.

Product Specifications:
Overall Thickness: .005” - .125” (0.13 mm - 3.175 mm)
Copper Thickness: 0.5 ounce, 1.0 ounce, and 2.0 ounces
Substrate: Polyamide, FR2, FR4, Aluminum
Number of Layers: 1 to 24
Size: Up to 24” x 24” (609.6 mm x 609.6 mm)

Rigid PCB for Medical Device
Nelson-Miller provides this rigid PCB for use on 
a medical device. 

The PCB includes:
1. Finger sensing pads for use as a “slider”
2. LEDs
3. Switches actuated by supplied rubber 

component
4. Through-holes

Rigid PCB for Theater Lighting
This rigid PCB is assembled to a silicone rubber 
keypad overlay and is used on electronic 
theater lighting control systems. 

Unique to this design are the dozens of 
gold contact pads to accommodate actions 
triggered by the buttons included within the 
overlay. 

Scan this code with your mobile phone to learn more about Nelson-Miller’s flexible printed circuit solutions.Scan this code with your mobile phone to learn more about Nelson-Miller’s printed circuit solutions.
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SOLVING PROBLEMS
The world’s leading provider of in-flight WiFi equipment requires a large antenna to be mounted atop of 
aircraft fuselages. This antenna communicates with satellites maintained by service providers such as GoGo 
to provide airline passengers with internet connectivity throughout the duration of their flight.

Most folks are familiar with the “bubble” found on top of airplanes but are unfamiliar with what, exactly, is 
inside. Well, what’s inside is a Nelson-Miller product!

Nelson-Miller engineered the manufacturing process to meet all of the customer’s specifications, and builds 
this printed electronic antenna assembly which the customer mounts inside the fiberglass “bubble”. It is this 
antenna assembly that enables airplane-to-satellite communication.

FEATURES:
1. 3 mil (0.08 mm) screen printed polyimide circuit with 0.4 mm (0.02”) wide conductive traces and 0.3 mm     
    (0.01”) wide spacing
2. Aerospace-grade foam (2 mm ~ 8 mm, or 0.08”  ~ 0.32”)
3. Aerospace-grade 0.5 mm thermoset adhesive
4. Autoclave lamination process
5. Routed profile

PRINTED ELECTRONICS
Printed Electronics comprises a set of technologies 
used to create electronic devices or functions 
on various surfaces. The printing aspect uses 
conventional printing equipment for applying 
the patterns in a way that is much simpler and 
more cost-effective than traditional electronic 
manufacturing processes. A significant benefit 
is low-cost mass production which opens the 
technology to a broader range of applications. The 
technology has matured dramatically, and
 Nelson-Miller’s designers and engineers are 
exceptionally qualified to help customers take 
advantage of it in their products and solutions.

Installation of antenna atop an aircraft

The complete antenna assembly. The 
orange-colored disc is

Nelson-Miller’s printed antenna

A Nelson-Miller assembly technician 
prepares a stack of printed antennas 

for the autoclave procedure

Scan this code with your mobile phone to learn more about Nelson-Miller’s printed electronics solutions.

Digital Television Antennas

Printed Electronics for a Wearable 
Medical Application

Printed Electronics on a Deep Draw 
Application

Scan this code with your mobile phone 
to learn more about Nelson-Miller’s
in-mold decorating  solutions.
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SOLVING PROBLEMSCAPACITIVE SWITCHES
Capacitive switches are electronic devices that detect the presence or absence of a conductive object, such as a finger, by measuring 

changes in capacitance. There are no mechanical components in the switch, eliminating any potential for mechanical failure. They are 

used in a variety of applications, including automobiles, industrial applications, computers, cell phones, home appliances, and medical 

equipment. Nelson-Miller’s designers and engineers are highly skilled in capacitive switch design and are available to coach customers 

wanting to include this technology in their products.

 

CAPACITIVE SWITCH CONSTRUCTION - A capacitive switch consists of three main sections: the graphic overlay, circuit, and backer. 

The overlay displays your graphics and can also include windows, embossing, coatings, adhesives, and selective texturing. The switch 

will be either a Flexible Printed Circuit (FPC) or a Printed Circuit Board (PCB). The backer is the final part of your capacitive switch, and 

can include adhesive to bond to your housing or substrate.

 

OVERLAY MATERIALS - The overlay is the topmost layer, and will set the design and feel of your capacitive switch. All overlays for a 

capacitive switch must be a non-conductive material, like plastic or glass. This can be determined by referring to a material’s dielectric 

constant. A dielectric constant, also known as relative permittivity, is the factor by which the electrical field between the charges is 

decreased or increased. It is depicted by the symbol εr. A dielectric constant, also known as relative permittivity, is the factor by which 

the electrical field between the charges is decreased relative to vacuum.

 

The most common materials used for overlays are plastic, acrylic, and glass due to their durability and versatility. Any adhesives that 

are used on the overlay must make good mechanical contact, as air gaps reduce the dielectric constant and sensing uniformity. The 

adhesive must also be non-conductive. A commonly used adhesive is 3M® 200MP series acrylic adhesive (3M467, 3M468).

 

EMBOSSING - Embossing is a physical change to the shape of a normally flat overlay film. Types of embossing include:

• Pad (pillow, plateau)

• Dome (spherical, machined)

• Rim (rail, ridge, ring, perimeter)

Polycarbonate material produces very crisp embossing; however it is not preferred for switches due to its limited flexing properties.

Polyester material has increased flexibility which makes it a good choice for embossing with switches. Heat stamping or forming is 

required to emboss polyester overlays. *Embossing is not available on glass overlays.

 

TECHNICAL DATA:

• Utilize Cypress® and Atmel® in-system serial programmable flash memory micro-controllers

• Wide range of micro-controller packages available

• 4MIPS 8bit Harvard architecture

• Configurable analog/digital GPIO

• Internal oscillator

• Counters, timers, PWM, ADC, Vref

• Supports serial communication I2C, SPI, UART, USB

Material εr
Air 1.0

Formica 4.6 - 4.9

Glass (Standard) 7.6 - 8.0

Glass (Ceramic) 6.0

PET Film (Mylar®) 3.2

Polycarbonate (Lexan®) 2.9 - 3.0

Acrylic (Plexiglass®) 2.8

ABS 2.4 - 4.1

Wood 1.2 - 2.5

Gypsum (Drywall) 2.5 - 6.0

Type Specification
RAM 512 - 1k

Flash Memory 8k - 16k

Supply Range 2.4V - 5.25V

Possible Battery Supply 1.2V

Temperature Range -40°C (-40°F) to 85°C (185°F)

Figure 1

A large appliance manufacturer relied on Nelson-Miller to design, engineer, and manufacture a touch-based interface for use on an 

indoor and outdoor grill.

Nelson-Miller developed this UL-certified capacitive touch interface which includes:

1. 120~220VAC capacitive touch sensing controller

2. PCBAs (printed circuit board assemblies)

3. Firmware developed by Nelson-Miller’s software engineers

4. Elastomeric light diffuser

5. Compressible conductive foam sensor pads

Backlit capacitive switches shown mounted to the PCB 
developed by Nelson-Miller.

Backside of the PCB assembly showing mounted 
components and studs for assembling the part to the 
customer’s housing.

The final product shows Nelson-Miller’s capacitive switch 
user interface below the grill. Shown here are the backlit 
capacitive switches and flush surface finish.

Scan this code with your mobile phone to learn more about Nelson-Miller’s capacitive switch solutions.
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SOLVING PROBLEMSKEYPADS

• Unlimited shape, size, and color options
• Tactility and actuator options using a variety 

of domes and switch actuators
• Can be integrated with a flexible printed 

circuit (copper flex polyimide or silver), rigid 
PCB loaded with components, or even a 
silver-printed circuit layer

• Printing and graphics using screen-printing, 
pad printing, and spray coating

• Can be backlit using Nelson-Miller’s 
backlighting solutions

• Over coatings and finishes for improved look 
and feel

• Embossed or debossed molding
• Conductive carbon pills

CAPABILITIES

• Graphic overlay adhesion and integration
• Environmental sealing
• Laser etching
• Chemically resistant coatings
• Wide range of durometer options
• ESD / EMI / RFI Shielding
• Rubber, plastic, or stainless steel keycaps
• Epoxy coated keys
• Custom molded enclosures
• Rocker switch and toggle switch panels
• Co-mold elastomeric and plastic molding
• Dual durometer molding

An industrial controls company tasked with developing an interface for use on forklifts turned to Nelson-Miller 
to design, engineer, and manufacture this silicone rubber keypad assembly. 

Nelson-Miller’s hardware and software engineers developed this keypad to include the following features:

1. Elastomeric user interface
2. Backlighting for night and low-light use
3. Injection molded housing
4. All hardware to drive the interface
5. Firmware, including CAN (controller area network) open protocol
6. Hardwire terminus providing plug-n-play functionality

Shown here is the assembled 
user interface.

The user interface connects to this PCB via 
flying leads.

This rendering showcases the final 
assembly, including the unusual hard-
wired round-plug connection; most 
applications terminate via a flat printed 
tail.

NELSON-MILLER ENGINEERED KEYPAD ASSEMBLY FOR FORKLIFT MANUFACTURER

Scan this code with your mobile phone to learn more about Nelson-Miller’s keypad solutions.Scan this code with your mobile phone to learn more about Nelson-Miller’s keypad solutions.

Keypad Showcasing Tall Key Height and 
Laser Etched Graphics

Multiple Elastomer Colors 
Used on the Same Keypad

Plastic Keycaps on a Rubber Membrane
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TOUCH SCREENS TOUCH SCREENS
Touch screens act as both an input and output device and are typically layered on the top of a visual 
display connected to some form of computer or terminal. A user can give input or control the information 
processing system by simply touching the screen, while the controller interprets this action and outputs it, 
triggering a programmed function. The use of touchscreens can significantly simplify the user’s interaction 
with applications such as process control or point-of-sale systems while reducing the chance of input 
errors. Touch screens offered by Nelson-Miller are optimized for different operating characteristics and 
environments. Each touch screen is custom built using innovative touch screen technology to meet our 
customer’s unique application requirements. Our designers and engineers have developed a variety of
 user-interface technologies to provide the best solution to meet our customers’ needs.

Nelson-Miller’s En-Touch™ brand of touch screen solutions includes custom touch screens, touch screen 
overlays, and other touch screen components. Touch screens offered by Nelson-Miller are optimized for 
different operating characteristics and environments. Each touch screen is custom built using innovative 
touch screen technology to suit your unique application requirements.
 
Our variety of user-interface technologies enables us to provide the best solution to meet our customers’ 
needs. As a leader in the product identification and human-machine interface solutions industry, 
Nelson- Miller uses our expertise to create the best custom touch screen applications for your business’ 
unique requirements. We have a sales team serving all of North America, and we’re ready to design and 
supply high-quality customized touch screens, controllers, and touch monitors no matter the location of your 
company.
 
Touch screen technology is a great solution because they allow a user to simply touch the screen instead 
of using a mouse or other input device. The touch screens offered by Nelson-Miller include capacitive and 
resistive sensing technologies.
 
CAPACITIVE AND PCAP - Projected capacitive (PCAP) touch screen technology uses an electrostatic field 
created by layers of conductive materials that are individually etched to form a grid pattern of electrodes. 
A touch event is registered when a finger or conductive stylus alters the electric field projected above the 
surface. This change in capacitance is detected by the controller which interprets the X and Y coordinates of 
the event. Multiple fingers can be tracked simultaneously and the controller supports common multi-touch 
gestures.
 
RESISTIVE - Resistive touch screens, the longest-lasting touch screen solution available, work well in harsh 
environments and are compatible with gloved fingers. These touch screens work on the basis of pressure 
being applied to the screen. Conductive traces etched in the screen form an X and Y grid, and when pressure 
is applied the controller calculates the coordinates on the screen and feeds that information to your device.

Nelson-Miller developed this touch screen 
assembly for a use on a medical pump. 
Using capacitive touch screen technology, we 
incorporated the touch screen into an overlay 
and embedded tactile membrane switches to 
operate critical functions such as “ON/OFF” 
“STOP”, and “BOLUS”.

Working with a leading provider of breast 
cancer detection services, Nelson-Miller 
developed a touch screen application 
embedded into a large graphic overlay with a 
digitally printed gradient color scheme. 

Scan this code with your mobile phone to learn more about Nelson-Miller’s touch screen solutions. Scan this code with your mobile phone to learn more about Nelson-Miller’s touch screen solutions.
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TURN-KEY ASSEMBLIES SOLVING PROBLEMS
Leveraging Nelson-Miller’s expertise and knowledge of keypads, membrane switches, nameplates, graphic 
overlays, dome arrays, and backlighting solutions, we can provide fully optimized and tested assemblies 
that reduce supply chain complexity and product costs while accelerating time-to-market. Customers can 
rely upon Nelson-Miller’s regional technical teams to support them in their design efforts.
 
CUSTOMER BENEFITS
• Full design support and service from local technical teams in your region
• Wide range of keypad and membrane switch cosmetics, including attractive finishes, decorative 

textures and metallic colors
• In-house dome array manufacturing and extensive knowledge of tactile feel
• Backlighting solutions include light guide films and injection molded light guides with in-house design, 

simulation, and manufacturing
• FPC (PI or plastic) and Printed Circuit Board (PCB) design capability
• Final product assembly performed in a clean room environment
• Software development; packaging design; and required certifications if desired

A beauty company specializing in hair care products uses Nelson-Miller’s design, engineering, and 
manufacturing capabilities to provide this full assembly. 

Nelson-Miller’s engineers worked with the customer to design a product that met their specifications, and 
exceeded the expectations of their marketing team. 

Engineered as a full assembly, Nelson-Miller provides the complete unit in a box, ready to be shipped to the 
customer’s clients.

INCLUDED COMPONENTS:
1. Plastic injection molded housing
2. Heater element
3. Power supply
4. Charging stand
5. Printed box

FEATURES AND BENEFITS:
• Reservoir for hair paint
• Integrated heating element, sealed for protection
• To ensure proper placement of the handheld unit to the charger stand, Nelson-Miller incorporated 

design elements to the plastic housing to make placement easy for the end-user
• Grip texture
• 3-second on/off function to prevent accidental change of power state

The entire unit is TUV-certified for salon use. 

Scan this code with your mobile phone to learn more about Nelson-Miller’s turn-key assembly solutions. Scan this code with your mobile phone to learn more about Nelson-Miller’s turn-key assembly solutions.

Joystick Controller Sub-Assembly for 
Piloting Boats and Yachts

Control Assembly for Home 
Refrigeration

This control solution was designed and built 
by Nelson-Miller. It features wireless and wired 
control capabilities, a brilliant display, a plastic 
injection molded housing, and capacitive touch 
switches.
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GRAPHIC IDENTIFICATION SOLVING PROBLEMS
Nelson-Miller offers the most extensive metal and plastic nameplate processing capabilities in the industry. 
Nelson-Miller’s capabilities include multi-color metal anodizing, serialization and UID bar-coding, etch and 
fill, laser etching, and polyurethane domed nameplates. Printing options include screen print and digital 
processes. Nelson-Miller’s 75+ years of experience producing nameplates make it the ideal supplier for any 
industrial, commercial, military, or aerospace application. Nelson-Miller’s processes and strict adherence to 
customer specifications ensure that the most durable custom metal nameplates available. 
Nelson-Miller provides a variety of options including metal nameplates (aluminum, brass, and other metals), 
plastic nameplates, graphic overlays, Metalphoto® nameplates, labels, domed labels, etched nameplates, 
UID nameplates, and panels (both metal and plastic).
 
To ensure prompt processing and delivery, we maintain extensive inventories of metals, plastics, and 
adhesives used for custom nameplate and graphic overlay production.
 
Our wide variety of options includes:

• Metal Nameplates (aluminum, brass, and other metals)
• Plastic Nameplates
• Graphic Overlays
• Metalphoto® Nameplates
• Labels
• Domed Labels
• Etched Nameplates
• UID Nameplates
• Panels (metal and plastic)

Using our CNC machining capabilities, this anodized, 
etched, and screen printed panel houses a rubber 
silicone keypad, also manufactured by
Nelson-Miller.

Using our state-of-the-art digital printers, 
Nelson-Miller provides this beautiful graphic overlay 

for use on drink dispensers. 

One of the world’s largest aerospace companies relies on Nelson-Miller to produce and supply hundreds of 
thousands of metal nameplates, plastic nameplates, and labels each year. One key benefit for this customer 
is Nelson-Miller’s ability to provide them with a variety of part types, helping the customer to reduce their 
supply base and streamline their pricing and operations.

Nelson-Miller manages thousands of individual part numbers and produces each part in our US factories.

Management of this program involves full-time support from Nelson-Miller and the use of our customer’s 
online inventory control portal.

Part types include:

1. Anodized nameplates of any color
2. Screen-printed metal nameplates
3. Printed labels
4. Domed labels
5. Printed and anodized panels and faceplates
6. Adhesive backed parts
7. Die-cut parts
8. Laser-cut parts
9. Serialization
10. MetalPhoto®

Scan this code with your mobile phone to learn more about Nelson-Miller’s graphic identification solutions. Scan this code with your mobile phone to learn more about Nelson-Miller’s graphic identification solutions.
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PIEZO SWITCHES CONTOURED OVERLAYS
Piezo Switches rely on Piezoelectricity, which is an electronic charge that accumulates in specific solid 
materials in response to applied pressure. The device creates a single brief pulse when pressure is applied. 
Because there are no moving parts, piezoelectric elements can last for considerable amounts of time and 
usage, and they can withstand harsh environments. Nelson-Miller’s designers and engineers have extensive 
experience with Piezo switches and their supporting parts, including connectors, back panels, shielding, 
lighting, and adhesives, and can coach customers on their usage and design.

Nelson-Miller offers a variety of decorative 
and functional contoured overlay options for 
all industries and markets. Our contoured 
overlays can be found on everything from golf 
clubs to harsh environment testing equipment.

Scan this code with your mobile phone to learn more about Nelson-Miller’s piezo switch solutions.

A variety of Piezo switches and Piezo panels showcasing 
flat and contour designs as well as a variety of finishes and colors. 

UV Mold Switch
Developed for a technology company for use 
on VR goggles, the buttons are UV molded 
onto a flexible printed circuit, and offer a 
functional, durable solution capable of millions 
of actuations.

BENEFITS
• UV molding offers an alternative to 

traditional embossing techniques and can be 
used on decorative and functional parts

• Used in harsh environments
• Can be incorporated onto flexible printed 

circuits and silver-printed circuits
• Provides conformity to a higher tolerance 

specification than traditional embossing

Textured Overlay
Used on testing equipment in harsh 
environments, this rubber overlay offers 
integrated switch actuators and a textured 
finish to ensure a secure grip.

Embossed Overlay
Nelson-Miller manufactures this embossed 
overlay for use on a membrane switch. 
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TWO FOR THE HISTORY BOOKS
WE WERE THERE!

Apollo 11 Space Mission
The Apollo 11 space flight landed 
the first humans on Earth’s Moon 
on July 20, 1969. Nelson-Miller was 
contracted to manufacture this 
nameplate, which the Apollo 11 
astronauts carried with them to the 
moon. The contents of the nameplate 
were read by Neil Armstrong and the 
nameplate was left on the surface 
of the moon, where it continues to 
reside today. 

Skylab Mission
Skylab was the United States’ first 
space station, and the second space 
station visited by a human crew. The 
objectives of the Skylab program was 
to prove that humans could live and 
work in space for extended periods. 

Scan this code with your mobile phone to learn more about Nelson-Miller’s role supporting the Apollo 11 space 
mission. 

Los Angeles
2800 Casitas Avenue
Los Angeles, CA 90039 
(323) 663-3971
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ITAR

Wausau
311 Winton Street
Wausau, WI 54403
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ISO 9001:2015
AS9100D
ITAR

Berlin
202 S. Johnson Street
Berlin, WI 54923
(920) 361-1760

Engineering
Manufacturing
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Inspection
Warehousing

ISO 9001:2015
AS9100D
NADCAP
ITAR

China
No.1 Beian Ave., 
Huangjiang Town
Dongguan, Guangdong
China 523759

Engineering
Manufacturing
Assembly
Inspection
Warehousing

ISO 9001:2015
ISO 14000:2015
ISO 14001
ISO/TS 16949
AS9100D

To receive local support, scan this QR code using your mobile phone. 

Nelson-Miller is headquartered in Los Angeles and has offices and manufacturing facilities in Wausau, WI; 
Berlin, WI; and throughout China.

OUR LOCATIONS

Berlin

Los 
Angeles

Wausau

China
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2800 Casitas Ave.

Los Angeles, CA 90039

Telephone
(323) 663-3971
Fax:
(323) 661-2137

E-mail:
sales@nelson-miller.com
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