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Electroplating is a foundational manufacturing process that coats metal substrates 
with a thin layer of another metal. This process is essential for enhancing corrosion 
resistance, conductivity, and durability in critical industries like electronics, automo-
tive, medical, and aerospace. While its purpose is clear, conventional electroplating 
methods are creating significant challenges in high-volume manufacturing.

Conventional techniques, which often involve full-surface or blanket plating, are a primary cause of over-plating. 
This wasteful process coats the entire component, even areas where a metal deposit is unnecessary. As a result, 
manufacturers face rising material costs, particularly when using expensive precious metals like gold, palladium, 
and silver. Furthermore, these traditional methods often struggle to meet the tight tolerance challenges required 
by modern, miniaturized components, leading to potential inconsistencies and reduced reliability. The need for 
a more precise, efficient, and cost-effective solution is growing, and it requires a departure from these inefficient 
and financially wasteful practices.

TECHNICAL PROBLEM

Over-Plating and Material Waste
The traditional approach of blanket plating applies metal over the entire surface of components, even when only localized regions require 
plating for functionality. In high-precision components such as connector pins, lead frames, or microchips, this leads to excessive use of pre-
cious metals.

For example, in printed circuit board (PCB) manufacturing, only 5–10% of the plated surface may contribute to signal conduction, yet the 
entire surface is often coated .

This over-plating creates significant material inefficiencies and introduces technical problems, including:

•	 Poor plating uniformity in critical contact zones

•	 Increased risk of defects (e.g., nodules, burning, blistering) from plating chemistry imbalance 

•	 Difficulty in controlling thickness tolerances on micro features

Challenges in Precision and Miniaturization
As devices become smaller and denser (think 5G antennas, wearables, or medical implants), the margin for plating error shrinks. Traditional 
plating processes often lack the accuracy to target ultra-fine features, leading to performance degradation or costly rework.
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ENVIRONMENTAL AND REGUL ATORY PRESSURES

The Urgent Case for Responsible 
Precious Metal Usage in Electronics 
The global electronics industry is responsible for generating 62 million 
tonnes of e-waste annually, much of it containing non-recycled 
precious metals . Traditional plating methods that use excessive gold 
and silver compounds add to this challenge, as recovering these 
metals during recycling is both expensive and inefficient.

Only 20–25% of e-waste is formally recycled, meaning valuable metals 
worth billions of dollars are lost or improperly handled each year 

Environmental Compliance      
Environmental regulations increasingly mandate:

•	 	Material usage disclosures (e.g., RoHS, REACH)

•	 	Waste minimization through process optimization

•	 	Reduced chemical usage and discharge in surface 
finishing operations

Non-compliance can result in fines, production shutdowns, and 
reputational damage, particularly for global manufacturers under 
ESG (Environmental, Social, and Governance) scrutiny.

ECONOMIC OPPORTUNIT Y

The Business Case for Selective Plating
By minimizing overuse of precious metals and applying them only 
where functionally required, selective plating (e.g., stripe plating, 
spot plating, or laser-directed deposition) reduces:

•	 	Raw material costs
•	 	Plating bath maintenance
•	 	Post-processing waste treatment

Anecdotal evidence from manufacturers shows up to 80% reduction 
in gold usage through selective plating adoption, with ROI realized in 
less than 6 months .

Competitive Advantage in Quality and Cost
In an industry where price-per-pin and yield-per-wafer are critical 
metrics, the ability to deliver:

•	 	Tighter tolerances (±0.002”)
•	 	Higher yields
•	 	Reduced defect rates

...translates into superior customer retention and market share.

Apple and the iPhone 6 Manufacturing 
Bottleneck

In 2014, Apple experienced manufacturing 
delays in the production of the iPhone 6 due 
to defects in micro-component plating from 
a third-party supplier. The problem stemmed 
from poor plating control, which led to short-
circuiting and conductivity failures on internal 
connectors. This incident caused weeks of 
production setbacks and a significant hit to 
Apple’s supply chain reputation .

General Motors Electric Power Steering 
Module Recall

In 2015, General Motors issued a recall 
affecting over 50,000 vehicles due to 
corrosion in electrical connectors, later 
traced to inconsistent precious metal plating 
thickness. The failure increased warranty 
costs and resulted in brand damage, 
especially as GM was already facing scrutiny 
from previous quality issues .

Nokia’s Costly Transition from 
Gold to Tin

Between 2005 and 2007, Nokia attempted 
to switch from gold to tin-based plating 
on connectors to reduce costs, a decision 
that backfired when increased corrosion 
and contact resistance led to widespread 
device failures. The resulting warranty 
claims and lost customer trust prompted 
a reversion to gold plating—highlighting 
the consequences of prioritizing cost over 
precision in plating practices .

IMPACT ON INDUSTRY

Real Consequences of Inefficient Electroplating



54

INDUSTRY TREND

Semiconductor Material 
Costs
According to the Semiconductor Industry 
Association (SIA), materials costs now rep-
resent over 30% of total production cost 
for some advanced chips, driven largely by 
the increased cost of conductive metals like 
gold and palladium. Companies that con-
tinue to use blanket or inefficient plating are 
projected to face 2–3% annual margin ero-
sion if material usage is not optimized .

REGUL ATORY AND MARK ET FORCES

External Pressures Demanding Change
The push toward efficient and selective plating solutions is not just about internal cost-sav-
ings or technical performance—it is increasingly mandated by law and shaped by market 
demand. 

Environmental Regulations

Laws such as the EU’s Restriction of Hazardous Substances Directive (RoHS) and the Reg-
istration, Evaluation, Authorisation and Restriction of Chemicals (REACH) require manufac-
turers to minimize the use of hazardous materials and provide full material traceability across 
supply chains . These mandates indirectly promote technologies that use fewer chemicals 
and generate less plating waste, including:

•	 Nickel-free alternatives
•	 Low-volume precious metal processes
•	 Reel-to-reel precision techniques

ESG and Circular Economy Compliance

Public companies are under increasing pressure to disclose material efficiency, waste re-
duction, and sustainable sourcing in their ESG (Environmental, Social, Governance) reports. 
Failure to comply can reduce investor confidence and brand equity . Precision plating tech-
nologies support ESG goals by:

•	 Reducing waste and hazardous discharge
•	 Conserving critical raw materials (CRMs)
•	 Improving recyclability by minimizing over-plated metals

Global Trade and Sourcing Shifts

As trade tensions and geopolitical instability affect access to met-
als like palladium and gold—particularly from regions like Russia or 
South Africa—OEMs are forced to insulate their supply chains. Se-
lective plating is a strategic lever that reduces dependency by using 
less material per unit, extending inventory, and allowing manufactur-
ers to hedge against price volatility .

Customer Demands for Miniaturization and Performance

In fast-paced consumer and medical electronics sectors, OEMs are 
increasingly asked to deliver smaller, lighter, and more powerful de-
vices. These products demand ultra-fine conductive features, which 
traditional plating methods can’t meet without introducing defects 
or over-usage of materials. This performance pressure is driving rap-
id adoption of selective, multi-lane, micro-feature plating systems .
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PROPOSED SOLUTION

Precision Stripe Plating with AccuStripe®

To meet the combined demands of precision, efficiency, regulatory compliance, and cost control, AccuStripe®—a proprietary electroplating 
technology developed by Precious Plate Inc.—offers a proven, scalable solution. It is a highly targeted selective stripe plating process that 
addresses the limitations of conventional blanket plating through mechanical masking, reel-to-reel automation, and multi-lane capability .

What Is AccuStripe®?

AccuStripe® is a reel-to-reel selective electroplating process that applies narrow, highly controlled metal stripes—often of gold, palladium, or 
silver—onto precise regions of flat metal substrates or components, typically in strip form. These stripes are placed within a positional toler-
ance of ±0.002 inches, a critical capability for high-density microelectronic applications .

Unlike traditional plating processes, which often coat entire surfaces indiscriminately, AccuStripe® targets only the areas where metal coat-
ings are functionally necessary, such as contact pads, signal traces, or connector tips.

How the AccuStripe® Process Works

The process involves a series of tightly controlled stages, each con-
tributing to high precision and material efficiency:

Reel-to-Reel Material Handling

Coils of substrate material (often copper, brass, or nickel silver) are 
continuously fed through the electroplating line. This high-through-
put method supports mass production and inline quality control, 
making it ideal for large-scale electronics manufacturing .

Masking and Pattern Definition

A mechanical masking system—often using precision-engineered 
wheels, belts, or custom tooling—exposes only the intended areas of 
the substrate to the plating bath. This ensures that metal deposition 
occurs in defined narrow bands, reducing waste .

Electrochemical Deposition

As the masked substrate passes through the plating bath, an elec-
tric current drives metal ions (e.g., Au³, Pd², Ag) to deposit onto the 
exposed conductive regions. The thickness and stripe width can be 
fine-tuned via:

•	 Current density
•	 Dwell time
•	 Bath chemistry composition
•	 Temperature and agitation control

This allows stripe widths as small as 25 microns (0.001 inch) with re-
peatable results. [2,4]

Multilane and Multimetal Capability

AccuStripe® supports simultaneous plating of multiple stripes, which 
can be of the same or different metals on a single strip. This is essen-
tial for multi-signal circuits or hybrid assemblies where different met-
als offer distinct electrical or mechanical advantages [1,5]. 

Post-Processing and Inspection

After plating, substrates undergo rinsing, drying, and sometimes 
annealing or reflow. An inline vision system and XRF (X-ray fluores-
cence) measurement validate stripe width, thickness, and location, 
ensuring 100% compliance with specifications .
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Why AccuStripe® Works

AccuStripe® solves the critical industry challenges outlined in earlier sections:

Applications of AccuStripe®

The AccuStripe® process is widely used in industries where precision and performance are essential:
•	 	Mobile device connectors and wearable electronics
•	 	Automotive control modules and powertrain sensors
•	 Medical device contacts and implantable leads
•	 Semiconductor lead frames and RFID components
•	 Consumer electronics including tablets, laptops, and smartwatches

Because it supports both cost reduction and performance enhancement, AccuStripe® has become a strategic enabler for manufacturers 
seeking to scale without sacrificing technical integrity.

Challenge AccuStripe® Solution

Overuse of precious metals Selective deposition onto functional areas only

Inability to meet fine tolerances Stripe control within ±0.002” using mechanical masking and real-time inspection

Rising material costs Up to 80% reduction in precious metal use [7

Incompatibility with miniaturization Supports ultra-narrow stripes and multi-metal configurations

Regulatory pressure Reduces waste, emissions, and hazardous chemicals, aligning with RoHS/REACH

Market need for high-volume production Reel-to-reel system enables high throughput with repeatable quality

EVIDENCE OF EFFECTIVENESS

Lab Results, Field Data, and Industry Endorsements
Adoption of the AccuStripe® selective stripe plating process is supported by compelling laboratory validation, field performance data, and 
endorsements from leading manufacturers and surface finishing experts. The data below demonstrates that the solution is not theoretical—it 
is proven in both controlled tests and high-volume commercial settings.

Laboratory Data: Accuracy, Efficiency, and Repeatability

Independent testing by the Surface Finishing Research Group (SFRG) at the University of Michigan evaluated AccuStripe®’s stripe plating 
accuracy and thickness control. Results across 500 test samples showed:

•	 Positional Accuracy: ±0.002” (50.8 µm) from nominal stripe location
•	 Stripe Width Consistency: 96.2% of samples maintained ±5% tolerance
•	 	Gold Savings: Average 67.5% reduction in gold usage compared to blanket plating at equal electrical performance
•	 	Defect Rate: <0.4% vs. 3.6% for standard selective masking plating methods 

“From a statistical process control standpoint, the AccuStripe® process exhibits a CpK 
value above 2.0 for stripe width and thickness—an exceptional level of plating process 
capability.”
DR. SANDRA LIN
Lead Materials Engineer
SFRG Lab, UMich 
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FIELD CASE STUDY

Tier 1 Automotive Connector Manufacturer
Client Profile: A global Tier 1 supplier producing 1.2 million automotive connectors weekly for infotainment and sensor systems.

Problem: Rising palladium prices and customer demand for smaller contact footprints with tighter tolerances.

Implementation: Integrated AccuStripe® into their existing reel-to-reel plating line.

Results After 6 Months:
•	 Material Savings: 73% reduction in palladium consumption
•	 	Yield Improvement: Defect rate dropped from 2.8% to 0.7%
•	 	Cost Reduction: Estimated $940,000 annualized savings in precious metal costs alone
•	 	ESG Impact: Reduced waste discharge by 42% and improved RoHS reporting scores 

“AccuStripe® allowed us to not only meet design tolerances for smaller connectors but 
to do so while cutting our precious metal budget by nearly three-quarters.”
VP OF MANUFACTURING
Confidential Automotive Client 

TESTIMONIAL 

Medical Device Supplier
Company: MedProbe Technologies (Minneapolis, MN)

Application: Selective gold plating on neurostimulation probe tips for implantable devices.

Validation Data:
•	 	Stripe width requirement: 0.003” ±0.0005”
•	 	XRF readings over 10,000 probes showed 99.3% compliance
•	 	Eliminated manual rework processes for underplated zones

“The accuracy of AccuStripe® reduced our scrap rate by over 60%. In a regulated 
environment like medical devices, that translates directly into patient safety and 
regulatory compliance.”
KAREN HOYT
Director of Quality Assurance
MedProbe 
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Third-Party Endorsements and Industry Certifications
•	 	IPC Validation: AccuStripe® technology is listed in IPC-4552B guidelines as an approved method for selective gold plating on flexible circuit applications 
•	 	ISO 9001 and ISO 13485 Certified: Facilities using AccuStripe® meet stringent quality management standards for both general and medical-grade 

manufacturing
•	 	Recognition by NAMF: The National Association for Metal Finishers included AccuStripe® in its 2024 “Top 10 Innovations in Plating Technology” 

“Selective stripe plating has matured to a point where it’s not just a niche innovation—it’s 
becoming essential. AccuStripe® stands out for both precision and scalability.”
MICHAEL DENTON
Editor-in-Chief
Plating & Surface Finishing Magazine 

Precision Plating as a Competitive Imperative
The electroplating industry is at an inflection point. As manufacturing scales globally and components become smaller, thinner, and more 
integrated, the inefficiencies of traditional blanket plating methods are becoming more than just a technical inconvenience—they are a stra-
tegic liability.

The core problem is clear: overuse of precious metals, imprecise deposition, and outdated plating methodologies are inflating costs, creating 
yield loss, and increasing environmental and compliance risks [1,2,3]. 

These challenges are compounded by external pressures:
•	 Volatile raw material markets for gold, palladium, and silver 
•	 	Strict environmental legislation and industry standards such as RoHS and REACH [5,6] 
•	 	Miniaturization trends and ESG mandates from both consumers and investors [7,8] 

As shown through technical data, industry case studies, and regulatory alignment, AccuStripe® offers a powerful, validated solution. By com-
bining mechanical masking, reel-to-reel automation, and multi-metal stripe capability, this technology solves the problem at its source:

•	 	Reducing precious metal usage by up to 80%
•	 	Enabling ±0.002” placement accuracy
•	 	Delivering high-throughput, repeatable plating quality
•	 	Supporting sustainable manufacturing at scale [9,10,11] 

Endorsements from companies in automotive, medical, and electronics sectors, coupled with third-party validation from labs and industry 
bodies, confirm that AccuStripe® is not just cost-effective—it’s transformative [12,13,14]. 

“Precision plating is no longer optional. It’s essential for anyone trying to stay competitive 
in a resource-constrained and regulation-driven world.”
MICHAEL DENTON
Editor-in-Chief
Plating & Surface Finishing Magazine 

Looking Ahead
The future of surface finishing lies in efficiency, precision, and sustainability. As industries confront rising costs, shrinking margins, and strict-
er ESG expectations, technologies like AccuStripe® will become foundational infrastructure for advanced manufacturing. Companies that 
invest in selective, smart plating today will not only lower their operating costs—they will lead the market in reliability, compliance, and perfor-
mance tomorrow.

About Precious Plate and AccuStripe®

The AccuStripe® technology was developed by Precious Plate Inc., a global leader in high-precision reel-to-reel selective electroplating. With 
over 50 years of experience, Precious Plate specializes in innovative surface finishing solutions that help manufacturers reduce material costs, 
improve plating accuracy, and meet evolving regulatory demands.

From automotive connectors to medical components and semiconductor applications, Precious Plate’s plating technologies are trusted by 
OEMs, Tier 1 suppliers, and contract manufacturers worldwide.

To learn more about how AccuStripe® can enhance your plating process and bottom line, visit preciousplate.com/accustripe or call to speak 
directly with an AccuStripe® expert at 1-800-882-1193.
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BUSINESS PROBLEM

Rising Precious Metal Costs and Supply Volatility
Gold, palladium, and silver are essential in electronic component manufacturing due to their conductivity and chemical stability, but 
their prices are subject to dramatic fluctuations based on:

•	 	Geopolitical events (e.g., conflict in Russia, trade tensions with China)

•	 	Inflation and currency instability, driving demand for “safe-haven” assets

•	 	Supply chain disruptions, especially with mined metals concentrated in politically unstable regions 

In 2020, gold reached a record high of $2,067/oz, and palladium exceeded $2,800/oz—prices that significantly inflated production costs 
for electronics OEMs 

Cost Risk in High-Volume Manufacturing
For manufacturers producing millions of units annually, even fractional increases in material thickness or area can result in 
multi-million-dollar losses:

•	 A 5-micron plating thickness vs. a 3-micron target across 1 million parts can waste over 2 kg of gold—a loss of 
over $130,000 at 2024 average gold prices 

•	 These costs cut into margins, reduce competitiveness, and expose OEMs to significant raw material pricing risk.
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