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Course Introduction

I ntroduction

This comprehensive training course on Flexible and Stretchable Electronics offers an immersive exploration
into the cutting-edge field of electronic systems that can bend, fold, stretch, and conform to arbitrary
shapes, revolutionizing countless applications. Participants will gain a deep understanding of the unique
materials science, fabrication techniques, and device physics that enable these highly adaptive electronics.
Training Course on Flexible and Stretchable Electronics meticulously covers flexible substrates (e.g.,
polyimide, PEN), stretchable conductors (e.g., liquid metals, silver nanowires), thin-film transistors, sensors,
and power solutions designed for mechanical compliance. Attendees will acquire cutting-edge knowledge in
areas such as roll-to-roll manufacturing, transient electronics, bio-integrated devices, and the intricate
design considerations for achieving mechanical robustness and high electrical performance simultaneously,
essential for pushing the boundaries of miniaturization, comfort, and functionality in ubiquitous electronics.

The program emphasizes practical considerations and addresses trending topics in flexible and
stretchable electronics, including e-textiles and smart fabrics, implantable bioelectronic devices,
wearable health monitors, soft robotics, electronic skin, and the integration of Al/ML for adaptive
functionality. Participants will delve into the challenges of material selection for long-term reliability,
interconnection design for mechanical integrity, thermal management in conformable systems, and
the validation of performance under cyclic strain. By the end of this course, attendees will possess
the expertise to design, prototype, and evaluate innovative flexible and stretchable electronic
devices, driving advancements in wearable technology, digital health, human-machine interfaces,
smart packaging, and sustainable electronics. This training is indispensable for engineers,
materials scientists, and product developers seeking to be at the forefront of this transformative
and highly interdisciplinary field.
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Course duration

10 Days
Course Objectives
1. Understand the fundamental principles and advantages of flexible and stretchable electronics.
2. ldentify and select appropriate flexible and stretchable substrate materials for various
applications.
3. Characterize the mechanical and electrical properties of stretchable conductors and
semiconductors.
4. Master fabrication techniques specific to flexible and stretchable electronics (e.g., printing,
transfer methods).
5. Design and analyze flexible thin-film transistors and integrated circuits.
6. Develop flexible and stretchable sensor solutions for biomedical, environmental, and
industrial uses.
7. Comprehend power management strategies and flexible battery integration for conformable
devices.
8. Explore e-textiles and smart fabrics for wearable and integrated applications.
9. Investigate bio-integrated and implantabl e flexible electronics for medical applications.
10. Address mechanical reliability and durability challenges under bending, stretching, and
twisting.
11. Apply packaging and encapsulation techniques suitable for flexible and stretchable devices.
12. Explore advanced manufacturing processes like roll-to-roll and high-throughput printing.



13. Understand emerging applications such as electronic skin, soft robotics, and transient
electronics.

Organizational Benefits
1. Accelerated R& D and product development cycles for next-generation flexible devices.

Creation of highly innovative and differentiated electronic products with novel form factors.
Improved product reliability and user comfort in wearable and conformable applications.
Expansion into new market segments such as digital health, smart textiles, and soft robotics.
Competitive advantage by leveraging cutting-edge materials and fabrication processes.
Development of in-house expertise in arapidly growing and complex technological domain.
Optimized manufacturing processes for cost-effective flexible electronics production.
Reduced material waste and energy consumption through advanced manufacturing
techniques.

9. Enhanced capabilities in designing bio-integrated and human-centric electronic systems.
10. Attraction and retention of top talent in interdisciplinary electronics and materials science.

© N o o~ w DN

Target Participants
« Electrical Engineers
» Materials Scientists and Engineers
» Mechanical Engineers (focused on flexible systems)
« Electronics Manufacturing Engineers
« Product Designers and Industrial Designers
« Biomedical Engineers
» Researchersin Flexible Electronics and Soft Robotics

Course Outline
Module 1: Introduction to Flexible & Stretchable Electronics

« Definitionsand Concepts: Bending, folding, stretching, conformability.

« Key Driversand Applications: Wearables, medical devices, 10T, smart packaging, soft
robotics.

o Fundamental Differencesfrom Rigid Electronics. Materials, fabrication, mechanical
properties.

« Historical Overview and Market Trends: Growth and future outlook.

« Case Study: Overview of the design philosophy and market impact of acommercially
successful flexible display (e.g., foldable smartphone screen).

Module 2: Flexible Substrate M aterials

« Polyimides (P1): Properties, applications, manufacturing.

« PEN and PET: Polyester-based films, cost-effectiveness.

« Paper and Cellulose-based Substrates: Biodegradable options.

» Glassand Metal Foils: Ultrathin, flexible inorganic substrates.

o Case Study: Comparing the mechanical flexibility and thermal stability of polyimide and
PET as substrates for flexible circuits.



Module 3: Stretchable M aterials and Composites

« Elastomers: PDMS (Polydimethylsiloxane), natural rubber, thermoplastic elastomers.

« Liquid Metals: Eutectic Gallium-Indium (EGaln), challenges and applications.

« Nanomaterial Composites. Carbon nanotubes (CNTSs), graphene, silver nanowires (AgNWSs)
in polymer matrices.

« Conductive Polymers. PEDOT:PSS, advantages for stretchable sensors.

« Case Study: Designing a stretchable conductive composite using silver nanowires and
PDMS for electronic skin applications.

Module 4: Fabrication Techniquesfor Flexible Electronics

« Thin-Film Deposition: Sputtering, evaporation, CVD, ALD.

« Photolithography on Flexible Substrates: Challenges and adaptations.

 Rall-to-Roll (R2R) Processing: High-throughput manufacturing, large areas.

o Transfer Printing: Deterministic assembly of micro- and nano-components.

« Case Study: Describing the steps involved in fabricating a flexible circuit board using roll-
to-roll processing for a high-volume product.

Module 5: Fabrication Techniquesfor Stretchable Electronics

» Serpentine Geometries. Meandering interconnects for stretchability.

« Buckling and Wrinkling Approaches: Achieving compliance through geometry.

« Direct Printing Methods: Inkjet printing, screen printing, 3D printing of stretchable inks.

« Lamination and Bonding: Joining flexible layers.

« Case Study: Designing a serpentine interconnect layout for a stretchable sensor array to
withstand 50% strain without fracturing.

Module 6: Flexible and Stretchable Transistorsand L ogic

e Thin-Film Transistors (TFTs): Organic TFTs (OTFTs), Oxide TFTs (1GZ0O).

« Flexible Integrated Circuits: Design considerations for bending.

 Stretchable Transistors: Using stretchable dielectrics and el ectrodes.

« Power Efficiency in Flexible Logic: Low-power design strategies.

» Case Study: Analyzing the performance trade-offs of an OTFT vs. an IGZO TFT for a
flexible display backplane.

Module 7: Flexible and Stretchable Sensors

« Strain and Pressure Sensors. Piezoresistive, capacitive, piezoelectric principles.

« Temperature Sensors: Flexible thermistors, thermocouples.

« Biomedical Sensors: Flexible ECG electrodes, PPG sensors, wearable chemical sensors.

« Environmental Sensors. Gas sensors, humidity sensors on flexible substrates.

» Case Study: Designing aflexible pressure sensor array for a smart mattress to monitor
patient posture.

Module 8: Flexible Power Sourcesand M anagement

« Flexible Batteries: Thin-film Li-ion, solid-state flexible batteries.

 Supercapacitors. Flexible supercapacitors for high power density.

o Wireless Power Transfer: Inductive and resonant coupling for flexible devices.

« Power Management | Cs. Adapting for flexible form factors.

» Case Study: Integrating aflexible thin-film battery and a wirelessly charged receiver into a
smart patch.



Module 9: E-Textilesand Smart Fabrics

« Conductive Yarnsand Fibers: Materias, weaving techniques.

» Sensorsin Textiles: Fabric electrodes, temperature sensors, stretch sensors.

« Integration Methods: Embroidery, knitting, printing, coating.

« Washability and Durability: Challenges and solutions for textile integration.

« Case Study: Designing a smart garment with integrated textile-based sensors for continuous
vital sign monitoring during sports activities.

Module 10: Bio-integrated and Implantable Flexible Electronics

« Biocompatibility of Materials: Avoiding immune response, long-term stability in vivo.

» Packaging and Encapsulation: Hermetic sealing, flexible barriers for body fluid protection.

« Neural Interfaces: Flexible electrode arrays for brain-computer interfaces.

« Implantable Sensors. Glucose monitoring, intracranial pressure sensors.

« Case Study: Exploring the design of aflexible neural probe for chronic implantation in the
brain, considering biocompatibility and mechanical match.

Module 11: Mechanical Reliability and Durability

« Mechanics of Flexible Films: Bending radius, strain limits.

» Fatigue Analysis: Cyclic bending and stretching, material degradation.

« Fracture Mechanics: Crack propagation in flexible materials.

« Modeling and Simulation: FEA (Finite Element Analysis) for mechanical stress.

o Case Study: Performing an FEA simulation to predict the stress distribution in aflexible
circuit under various bending conditions.

Module 12: Advanced Manufacturing and Scale-Up

« Additive Manufacturing: 3D printing of flexible components and circuits.

« Hybrid Integration: Combining rigid |Cs with flexible substrates.

« Quality Control and Testing: Inline monitoring, performance validation.

» Cost-Effective Manufacturing: Comparing R2R with batch processes.

« Case Study: Discussing the challenges and benefits of scaling up the production of aflexible
sensor array from lab to industrial volume.

Module 13: Packaging and I nter connectsfor Flexible Devices

e Chip-on-Flex (CoF) and Chip-on-Board (CoB): Direct chip attachment.

« Encapsulation Materials. Polymers, thin-film barriers for environmental protection.

« Flexible Inter connects: Wire bonding, anisotropic conductive films (ACFs).

« Hermetic Sealing for Implants. Preventing moisture ingress.

« Case Study: Designing the packaging scheme for aflexible medical patch that requires both
breathability and protection from external moisture.

Module 14: Emerging Applications and Concepts

« Electronic Skin (E-skin): Mimicking human tactile sensing.

« Soft Robotics: Integrating flexible electronics into compliant robots.

« Transient Electronics: Biodegradable or dissolvable devices for temporary use.

« Smart Packaging: Flexible sensors for food safety, cold chain monitoring.

« Case Study: Envisioning the design and application of a disposable, transient electronic
sensor for post-surgical monitoring.

M odule 15; Future Trends and Research Directions



« Self-Healing Flexible Electronics: Extending lifespan.

« Bio-integrated Cybernetics. Deeper integration with biological systems.

« Flexible Al Hardware: Al accelerators on flexible substrates.

« High-Volume, Low-Cost M anufacturing: New fabrication paradigms.

« Case Study: Discussing the potential impact of self-healing materials on the reliability and
lifespan of flexible implantable devices.

Training Methodology
This course employs a participatory and hands-on approach to ensure practical learning, including:

« Interactive lectures and presentations.
e Upcoming Scheduled Sessions

Start Date End Date Location Price

10 Aug 2026 21 Aug 2026 Online $2,200
17 Aug 2026 28 Aug 2026 Online $2,200
24 Aug 2026 04 Sep 2026 Online $2,200
31 Aug 2026 11 Sep 2026 Online $2,200
07 Sep 2026 18 Sep 2026 Online $2,200
14 Sep 2026 25 Sep 2026 Online $2,200
21 Sep 2026 02 Oct 2026 Online $2,200
28 Sep 2026 09 Oct 2026 Online $2,200

Ready to enroll or request a customized program? Book online or contact us:

Register Online Now

Email: info@fineskilltrainingcenter.com | Website: www.fineskilltrainingcenter.com


https://www.fineskilltrainingcenter.com/courses/training-course-on-flexible-and-stretchable-electronics

