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As smart wearables, automotive elec-
tronics, medical devices and other
terminals rapidly develop toward thin-
ness, flexibility and miniaturization,
Flexible Printed Circuits (FPC) have
become core components in electron-
ic assembly. Compared with rigid
PCBs, FPCs feature bendability, fold-
ability, light weight and high wiring
density, making them ideal for irregu-
larly shaped products. However, they
also pose unique assembly challenges
not encountered with rigid boards.
For engineers, mastering FPC assem-
bly difficulties and process controls is
critical to improving yield and reduc-
ing costs; for customers, this knowl-
edge helps clarify requirements, con-
trol quality and avoid cooperation
risks. Combining industry practice and
2026 technological trends, this article
analyzes core FPC assembly pain
points and targeted process solutions
to provide professional, practical ref-
erences for engineers and customers.
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|. Unique Challenges in FPC Assembly (Core Concerns for Engineers)

The "flexible" nature of FPCs is their core advantage, and it is also the root cause of all challenges in the assembly
process—soft substrates, poor thermal stability, easy dimensional deformation, coupled with the strict requirements
of terminal products for precision and reliability, making every assembly link a test. Combined with industry practical
experience, the following 4 types of challenges are the most prominent, which are the key problems that engineers
need to focus on overcoming in daily production.

1. Substrate Deformation and Positioning Accuracy Issues

FPCs typically use Pl or PET substrates with far higher CTE than rigid FR4 PCBs.
During high-temperature processes such as printing, mounting and reflow,
FPCs easily warp, stretch or shrink, causing pad displacement that undermines
printing and placement accuracy. Incoming material tolerances compound posi-
tioning challenges. Positioning deviation over 20um can cause soldering fail-
ures for 0402-and-smaller components and 0.3-0.5mm pitch connectors, im-
posing extremely high demands on assembly equipment and process control. %
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2. Difficulty in Ensuring Consistency of Solder Paste Printing

Unlike rigid PCBs, FPCs lack rigid substrate support and cannot be Squeegee
fully fixed on traditional printing platforms. They tend to collapse or
slide under squeegee pressure, causing uneven solder paste thick-
ness, offset, insufficient printing or bridging. Minor solder paste
variations on micro-pads directly affect solder joint quality and raise
rework costs. Additionally, cover film opening accuracy and pad flat-
ness further impact printing consistency, issues rarely seen in rigid .
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3. Thermal Management and Welding Reliability Risks

Reflow soldering is the most critical and challenging step in FPC as-
sembly. Pl substrates resist high temperatures but have poor ther-
mal conductivity, leading to overheating, blistering, delamination,
discoloration or copper foil peeling. When combined with rigid
PCBs, mismatched CTE creates thermal stress and raises solder
joint cracking risks. Moreover, strict reliability standards in automo-
tive (AEC-Q100) and medical sectors further increase welding pro-
cess control difficulty.

4, High Difficulty and Cost of Inspection and Rework

FPCs exhibit low surface reflectivity and weak contrast, leading to
misjudgment and missed detection with traditional AOI. For
BGA/QFN components, X-Ray is required for voids and cold joints,
but FPC curvature reduces inspection accuracy. Furthermore, FPC
rework heating easily causes substrate carbonization and copper
foil peeling, resulting in a much lower success rate than rigid PCBs;
complex defects can only be scrapped, increasing costs. Manual
inspection is inefficient and unreliable, making FPC inspection
highly challenging for mass production.

II. Targeted Process Control Solutions (Key Practical Points)

Based on advanced industry practice, a full-process control system of "source control, process management and end
verification” is established. It helps engineers resolve production issues and improve yield, while allowing customers
to clarify quality standards and achieve supply-demand coordination. The following solutions are mass-production
verified and highly practical.

1. Substrate Positioning and Fixation: Customized Fixtures + Precise Preprocessing

To solve substrate deformation, the core approach is rigid support + precise positioning. CNC machined aluminum
alloy carriers with multi-point vacuum adsorption keep FPCs flat during printing, placement and reflow; local rein-
forcing blocks or silicone cushions are added for bending or hollow areas to prevent collapse. FPCs also require
low-temperature baking (120-150°C for hours) after incoming to remove moisture and avoid popcorn defects or de-
lamination. Auxiliary positioning marks on carriers and dedicated vision algorithms improve placement accuracy to
within £20pum, satisfying assembly of micro-components and precision connectors.

2. Solder Paste Printing Control: Refined Parameters + Real-Time Monitoring
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Use 0.1-0.12mm laser-cut stencils with trapezoidal openings to
enhance paste release and reduce bridging and insufficient
printing. Optimize printing parameters: squeegee pressure 6-8
N/mm?, speed 15-25 mm/s, release speed =0.2 mm/s for uniform
paste thickness. 3D SPI| equipment monitors paste volume,
height and offset in real time, with automatic alarms for devia-
tions over +10um to prevent defects from flowing downstream.
Type 4.5/5 low-temperature lead-free solder paste is recom-
mended for good solderability and thermal stability.

3. Welding Process Optimization: Customized Temperature Curve + Material Adaptation

A tailored ramp-soak reflow profile is used based on FPC
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placed perpendicular to the bending direction and away
from stress zones for improved solder joint reliability.
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4, Inspection and Rework:

Multi-Dimensional Verification + Standardized Operation
P The core challenges of FPC assembly lie in deformation, positioning, and thermal management caused by its flexibility, POE MANUFACTURING
A multi-dimensional inspection system combining AOI + X-Ray + manual review and precise process control is the key to solving these issues.For engineers, mastering core skills such as customized EglquFN?ﬁOBAL TECHNOLOGY

fixture design, refined parameter adjustment, and multi-dimensional inspection is essential to enhance productivity
and product quality as a core competitive advantage.

is established: AQI uses dedicated FPC templates with optimized light sources
and algorithms to enhance defect detection accuracy; X-Ray scans bent
regions, connectors and BGA joints to analyze voids and cracks; manual review
verifies AOI/X-Ray suspects for subtle substrate damage and gold finger
scratches.Rework employs precision constant-temperature scldering irans with
strict temperature and time control to prevent carbonization; unrepairable
products are scrapped promptly to cut invalid costs.Sampled dynamic bending
tests (per IEC: 90° bending, 15 cycles/min, resistance variation <56% after 2
50,000 cycles) verify long-term product reliability.

For customers, understanding the challenges and key process controls of FPC assembly enables more accurate
requirement definition, quality control, and cost management.Going forward, with continuous empowerment from
intelligent technologies, the pain points in FPC assembly will be gradually addressed, and flexible electronics will see
widespread adoption across more end applications.

POE looks forward to collaborating with engineers and customers to jointly advance the upgrading and development
of FPC assembly technology.

|Il. Extended Customer Concerns: Cost, Yield, and Cooperation Coordination

For customers, the core needs of FPC assembly are "high yield, high reliability, low cost, and short delivery time",
and the above process control solutions can exactly achieve these four goals. On this basis, customers also need to
pay attention to the following 3 points to achieve efficient coordination with suppliers:

1. Early collaborative design: In the product design stage, cooperate
with suppliers to conduct DFM (Design for Manufacturability) reviews,
optimize FPC layout, component selection, and bending design, avoid-
ing assembly difficulties and cost increases caused by unreasonable
design;

2. Supplier qualification review: Prioritize suppliers with mature FPC
process databases, customized carrier development capabilities, and
one-stop service experience from prototyping to mass production,
avoiding yield fluctuations caused by insufficient supplier technology;

3. Process quality traceability: Require suppliers to provide full-process process parameter records and inspection
reports to achieve product quality traceability, facilitating subsequent problem investigation and optimization.
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IV. 2026 Industry Trend: Intelligent Upgrade Empowers FPC Assembly umque cha"enges & Pmcess Cﬂntr()l
With the advancement of Industry 4.0, FPC assembly is moving towards intelligent upgrading, which will further CONTACT US Focusing on FPC Assembly Pain Points and Process Control to

solve the pain points of traditional assembly. In 2026, Al and automation technologies will be widely used in FPC
assembly: the embodied intelligent flexible assembly system with "3D vision + Al algorithm + dual 6-axis robotic
arms" will be adopted to realize fully automatic FPC plugging and placement operations, with assembly accuracy of & +86-755-2531-2250
20pm and yield increased to more than 99.8%. At the same time, it will replace manual labor and reduce labor
costs; Al will also be applied to real-time defect detection, AOI optimization, and predictive maintenance to im-
prove process stability. In addition, high density and miniaturization are still the core trends of FPC development. k. ssles@poe-pcbacam / erdars@pctiamake.con 9 @
T!‘le appllca.tlon of 01005 mlcro—component§ and HDI technology will become more ‘\Nldespread, Whlf:h also puts ® www.poe-pcba.com / www,pcbamake.com P24 Do e iy

higher requirements on process control. Engineers and customers need to pay attention to technological upgrad-
ing together to achieve win-win results.

Deliver Professional Solutions for 2026 Industry Trends.
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