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The key lies in integrated solutions, such as
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Build Scalable Production Systems That
Overcome Volatility and Complexity

The key lies in integrated solutions, such as vendor-managed
inventory and RFID tracking

Today, even the best production teams are finding it harder to maintain
consistent output as variability increases across supply chains, customer
demands, and regulatory environments. Production teams face mounting
pressure to speed delivery, increase customization, and meet tighter regulatory
requirements without expanding budgets or headcount. At the same time,

with fewer buffers and shrinking margins for error, the risks associated with
even small inefficiencies have never been higher. Meanwhile, as component
density rises and board layouts grow more intricate, even small inefficiencies
in the assembly phase can lead to major cost overruns or missed deadlines.

Meanwhile, manufacturers are navigating external risks beyond their
control, including supply chain disruptions, increasing costs, and higher
customer expectations. Traditional approaches, which have relied on buffer
stock, manual tracking, and siloed quality control, cannot scale to meet
these demands. Therefore, success depends on how well engineering
teams optimize material flow and real-time production visibility.

This white paper focuses on the manufacturing and assembly phase of the
electronics lifecycle as the leverage point for driving reliability, efficiency,
and scalability. By re-engineering these critical processes, manufacturers
can transform volatility from a threat into a manageable variable.
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Electronics factory workers assemble a printed circuit board. (Source: Adobe Stock Photos)

Root of the Problem: Visibility, Variability, and Waste

Production failures rarely stem from a single point of breakdown. More often,
they result from the accumulation of minor inefficiencies (e.g., delayed material
replenishment, inconsistent solder application, untracked ESD events) that go
unnoticed until yield drops or a line stops. Each missed signal compounds hidden
risks across the process, ultimately surfacing in missed deadlines, customer
dissatisfaction, or costly rework. Ultimately, many of these problems trace

back to a lack of operational visibility and a reliance on legacy workflows.

Without accurate, real-time data on material flow, tool status, or process
metrics, engineering teams cannot make informed adjustments until after the
damage has occurred. As product complexity increases and line configurations
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shift more frequently, this reactive posture becomes a liability. For example,
unmonitored stockouts can cause cascading delays, while unnoticed variation
in solder or adhesive application can undermine reliability at scale.

In addition, manufacturers are being tasked to do more with less. Budget
constraints rule out excess buffer stock, and lean mandates often eliminate
redundancy from the system. These factors amplify the impact of waste.

All things considered, meeting these challenges requires a shift toward
integrated solutions that connect inventory to application, tooling
to process control, and inspection to performance metrics.

Avoid Inventory Shortfalls with
Vendor-Managed Systems

Inventory shortfalls disrupt production more effectively than almost any
technical fault. When essential materials, like solder pastes and adhesives,
fail to arrive on time or in the right quantities, entire shifts can grind to a

halt. Beyond lost time, every interruption magnifies downstream risks—
forcing rushed workarounds, quality compromises, or missed customer
deliveries. Traditional inventory systems rely on manual audits, disconnected
procurement cycles, and overstocking as insurance. These methods
introduce delay and conceal the underlying volatility in the supply chain.

Vendor-managed inventory replaces that uncertainty with predictability. By
shifting ownership of stock levels, forecasting, and replenishment to the
supplier, production teams offload logistical complexity while gaining stability.
VMI systems are built around real-time consumption data and predictive
thresholds to guarantee components are always available at the point of

use. The result is not just fewer shortages, but a more resilient production
flow that can absorb unexpected changes without grinding to a halt.
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TestEquity offers efficient and flexible inventory and management solutions. (Source: TestEquity)

In practice, a well-executed VMI system aligns material flow with actual demand
rather than forecasted use. These transparent insights allow you to minimize
shortages and overstock, along with carrying costs and floor clutter. By tailoring
material delivery directly to application needs, VMI helps manufacturers reduce
both financial waste and operational drag. For high-consumption items like
solder paste or cleaning solvents, just-in-time delivery from a VMI provider
prevents expiration-related waste and minimizes line interruption.

TestEquity and Hisco, a TestEquity company, structures VMI offerings

to integrate directly with production workflows. With these offerings,
replenishment schedules adjust dynamically based on consumption trends,
and packaging configurations match application-specific needs. And, to
keep the process affordable, TestEquity offers cost-reduction options like
equipment rentals, certified pre-owned equipment, and buyback programs.
Freed from managing inventory and costs,engineering teams can focus

on optimizing production.
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Track Materials in Motion with RFID and
Intelligent Logistics

Inventory accuracy means little without visibility. Even when material levels
are technically sufficient, production stalls if operators cannot locate items
or if miscounts cause delays at staging. Manual logging introduces errors
or lags behind real-world movement, especially in high-mix production
environments where parts move between multiple stations or storage areas.

RFID technology closes this visibility gap with real-time tracking of
materials as they flow through the manufacturing floor. Whereas barcodes
require line-of-sight and human interaction, RFID tags transmit data
automatically as items pass through checkpoints. Such continuous
feedback unlocks live status updates on part location, quantity, and

usage so that teams can respond before problems escalate.
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Asset tracking with Hisco’s RFID solutions. (Source: Hisco)
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In a typical deployment, RFID readers are installed at receiving, staging, and
assembly points. Tagged components trigger automated updates to inventory
systems, eliminating manual entries and synchronizing material status across
procurement and production. With this information, engineers can easily
detect bottlenecks and maintain traceability for sensitive components.

When integrated with a vendor-managed inventory model, RFID becomes
even more powerful. Usage data feeds directly into replenishment
systems to enable true just-in-time delivery without manual input. Hisco
leverages RFID to track materials, analyze consumption trends, optimize
stock levels, and identify anomalies that might signal process drift.

Prevent Process Defects with
Precision Tools and Materials

Production yield depends on process repeatability. In soldering and
adhesive applications, small deviations in tool temperature, material
consistency, or operator technique can cause cascading reliability
issues. Cold joints and misaligned components often can be traced
to poorly calibrated tools or inconsistent material properties.

Precision begins with the tools themselves. High-quality soldering irons and
rework stations maintain tighter thermal tolerances, respond faster to load
changes, and resist degradation over time. These performance characteristics

are critical for maintaining line stability—especially across long production

runs or high-mix builds. When operators use tools that drift from setpoint or

lack ergonomic design, process variability increases even among experienced
technicians. Fortunately, Techni-Pro and Jensen tool kits, distributed by TestEquity,
are engineered to maintain performance across long production runs.
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Techni-Pro offerings from TestEquity. (Source: TestEquity)

Material selection is equally important. The choice of solder alloy or flux chemistry
can directly affect how components are placed and bonded. For instance, solder
pastes from Alpha Assembly Solutions or Indium offer tighter particle size
distributions and more predictable reflow behavior than generic alternatives. These
characteristics help maintain wetting quality and improve voiding performance.

When tools and materials are optimized together, manufacturing lines
achieve tighter process windows and higher first-pass yield.
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Neutralize ESD Before It Disrupts Output

Electrostatic discharge (ESD) poses a unique threat to modern electronics
manufacturing because, unlike mechanical damage or visible defects, ESD
often leaves no immediate trace. A single uncontrolled discharge can degrade
semiconductor junctions or latent components without triggering alarms on
the production floor. The impact may not surface until devices fail in the field.

Despite widespread awareness, ESD control often remains inconsistent. Many
facilities rely on outdated protocols or static protection measures that fail to
cover the entire workflow. Gaps in protection—whether at receiving, staging, or
assembly—can expose sensitive components at critical handoff points. Effective
ESD mitigation requires a system-wide approach anchored by professional
assessments, proper line zoning, validated equipment, and continuous training.

A Simco-lon ionizing blower, sold at TestEquity. (Source: TestEquity)

TestEquity and Hisco provide comprehensive ESD audits that identify weak points
across the facility. After the risks have been identified, teams can implement
targeted upgrades using solutions from suppliers like Desco and Techni-Pro,
including wrist straps, field meters, ionizers, and compliant storage systems.
However, static control is not a one-time fix. Rather, it must be engineered

into the manufacturing environment and maintained through regular

inspections and operator accountability. By establishing and monitoring
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control zones, manufacturers reduce the risk of invisible yield loss and can
maintain compliance with industry standards like ANSI/ESD S20.20.

Engineer Out Waste with Custom
Packaging and Converting

Typically, process waste is caused by mismatched formats, not material
defects. For example, adhesives may be dispensed in volumes too large
for the application, solder paste containers may expire before use, or
materials undergo excessive handling before they reach the line.

Custom chemical downpacking from the Adhesive Materials Group and
converted materials offer a solution. By tailoring quantities, formats, and
delivery methods to specific production requirements, engineers can minimize
excess and improve application consistency. Right-sized packaging reduces
risk at the point of use, shortens setup times, and helps operators stay focused
on execution—not workarounds. For instance, downpacking adhesives into
single-use cartridges eliminates overdispensing and contamination while
improving shelf-life utilization. Similarly, pre-cut tapes, films, or thermal pads
guarantee dimensional accuracy and eliminate manual trimming at the line.

Precision Converting is a TestEquity subsidiary.
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TestEquity and Hisco offer high-tolerance, custom converting services that
reformat raw materials into application-ready components. This includes slitting,
laminating, die-cutting, and repackaging of materials from trusted suppliers like
Loctite/Henkel and Brady. The result is a workflow in which each component
arrives in the exact shape, size, and format needed for immediate use. This
predictability supports lean manufacturing by reducing variation, shortening

changeovers, and eliminating the hidden costs of rework and manual intervention.

Beyond material savings, custom converting simplifies inventory
tracking and quality assurance. Operators handle fewer SKUs, inspection
becomes easier, and misapplication becomes less likely. For high-
throughput environments, even minor material-efficiency improvements
can lead to cost reductions across thousands of assembilies.

Build Resilient Systems for Validation and Compliance

Beyond the lab, manufacturers must prove that their products can
perform under real-world stress. Therefore, environmental testing
and compliance documentation are essential for meeting regulatory
standards. Without reliable validation processes, even well-built
products may struggle to reach—or remain in—critical markets.

Post-assembly testing can help verify that products meet performance
thresholds after exposure to variables like vibration, temperature
cycling, or electrostatic stress. Environmental chambers, though not
often central to day-to-day production, provide the data needed to
qualify a build and validate process stability. TestEquity offers a range
of chambers and support equipment for these evaluations that help
teams close the loop between design intent and field readiness.
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TestEquity offers a full lineup of test chambers. (Source: TestEquity)

Compliance also depends on accurate recordkeeping. When material usage
and process conditions are not tracked in real time, generating certification
reports or audit trails becomes labor-intensive and error-prone. Integrated
RFID and inventory management systems help automate that documentation
to reduce administrative overhead and increase data reliability.

Design Your Line to Adapt, Not React

Manufacturing success now depends more on adaptability than raw
speed. To stay competitive, production systems must anticipate
change and respond without disruption. TestEquity and Hisco have
expertise in materials science, process engineering, and logistics

to help manufacturers build scalable, resilient operations.
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How TestEquity Supports You

. Confirm material availability: Vendor-Managed Inventory (VMI) programs
reduce stockouts and maintain continuous line operation.
«  Gain real-time visibility: RFID systems track materials across the floor
to sharpen decision-making and reduce search time and miscounts.
« Improve process precision: Techni-Pro and Jensen tools maintain
thermal stability and ergonomic performance, while premium
solder and adhesives unlock repeatable application quality.
«  Control ESD risks: ESD assessments and static control solutions from Desco
and Brady protect sensitive components and reduce latent field failures.
«  Reduce material waste: Custom downpacking and converting services deliver
materials in ready-to-use formats for improved efficiency and lowered scrap.
«  Support validation and compliance: Environmental chambers and integrated
tracking systems simplify post-assembly validation and compliance documentation.
- Build resilient operations: End-to-end technical support helps engineering teams

design systems that scale efficiently and withstand production variability.
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