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Advanced Electronics Manufacturing with Power Electronics Fundamentals -
training Syllabus:

1. Introduction to PCBA assembly
1.1. Major Electronics Trends — Potential New Ecosystems
1.2. Types of Assembly Technology
1.2.1.Through Hole Assembly Technology
1.2.2.Double Side SMT Assembly Technology
1.2.3.Mixed Technology
1.3. Equipment Used in the Assembly Processes
1.4. SMT Production Process Steps
1.4.1.Solder Paste printing process
1.4.2.Components Pick n Place
1.4.3.Reflow soldering
1.4.4.Cleaning Process of PCB Assembly
1.5. Inspection Systems
1.5.1.Solder Paste Inspection Systems (SPI)
1.5.2.Automatic Optical Inspection Systems (AOl)
1.6. Soldering Methods
1.7. Soldering Process
1.7.1.Inter-metallics
1.7.2.Solder wetting
1.8. Types of PCBs
1.9. Various Surface Mount Devices
1.10. Chip Components
1.11. PCBA tests
1.11.1. Functional Test
1.11.2. Testing in Harsh Environment
1.12. Industry-adopted IPC standards
1.13. Key safety Methods
1.13.1. Electrostatic Discharge (ESD)
1.13.2. Electrical Overstress (EQOS)
1.13.3. ESD/EOS Safe Work Areas
1.14. Handling the PCBA

2. Solder Paste Basics

2.1. Fundamentals of Solder Paste

2.2. Understanding of Solder Powder

2.3. Solder Paste Performance Standards

2.4. Intermetallic Growth

2.5. Understanding of Solder Powder Manufacturing
2.5.1.Spinning Disc Atomization
2.5.2.Atomization Process
2.5.3.Sieving Process
2.5.4.Solder powder Mesh Sizes

2.6. Solder Particle Powder Size as per ANSI/J-STD-005

2.7. Solder Paste Metal Content



2.8.
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Role of Flux in a Solder Paste

2.8.1.Water-Soluble (WS) flux
2.8.2.No-Clean Flux

2.9.
2.10

Handling of Solder Paste
. Reflow — Factors to Consider

Stencil Basics

3.1
3.2.
3.3.
3.4.
3.5.
3.6.
3.7.
3.8.
3.9.
3.10
3.11
3.12

Surface Mount Package Sizes

Importance of Stencils

Functions of Stencils

Assembly Process Defects — Linked to Stencil
Stencil Terminology

Paste Printing through Stencil

Stencil Technology

Stencil Design Aspects

Stencil Thickness and Importance of ASPECT & AREA Ratio
. Solder Paste Release Vs Particle Size

. Fine Feature Printing

. Types of Stencils

3.12.1. Electroforming

3.12.2. Laser Cutting

3.12.3. Chemical Etching

3.12.4. Nanocoating SMT stencils

3.13
3.14
3.15
3.16
3.17
3.18
3.19
3.20

. Framed & Frameless Stencils

. Stencil Tension

. Fiducials — PCB & Stencil Accurate Alignment

. Gerber: Input Require to make stencil

. Stencil Storage

. Stencil Cleaning

. Aperture and Pad Designs

. Water-Break test — a test for degree of wettability

Solder Paste Printing

4.1.
4.2.
4.3.
4.4,
4.5.
4.6.
4.7.
4.8.
4.9.
4.10
4.11
4.12
4.13

The Solder Paste Printing Process
Most Common Paste Printing Equipments
Jet Printing

Flexible & Thin Boards — Panels
Paste Print Quality Check
Influencing Factors for a Good Print
Optimisation of Printing Process
Transfer Efficiency

Squeegee Pressure

. Process Parameter -Squeegee Angle
. PCB Support

. Squeegee Blades

. Alignment
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4.14. PCB Pallets
4.15. Common Printing Defects

PCBA Pick and Place Systems

5.1. Introduction to the Pick and Place Machine

5.2. PCB Assembly Process

5.3. Working of Pick and Place Machine

5.4. Parts of Pick and Place Machine

5.5. Pick and Place Machine operation

5.6. Programming Pick and Placing Machine

5.7. SMT components and packages

5.8. Types of PCBs

5.9. Responsibilities of Pick and Place Machine operator

An Understanding on SMT REFLOW

6.1. Soldering theory

6.2. Reflow Soldering

6.3. Factors Influencing Reflow

6.4. Soldering Process

6.5. Reflow profile

6.6. Heating technologies

6.7. Reflow Oven

6.8. Influence of Reflow Profile to a Solder Joint Quality & Reliability
6.9. Factors Influencing Voiding

6.10. Reflow Profile Zones Influencing Voiding

6.11. Reflow Profile Parameters

6.12. Profile Setting for Reliable & Repeatable Process

PCBA Inspection Systems

7.1. Manual Inspection

7.2. Solder Paste Inspection Systems

7.3. Automatic Optical Inspection System

Embedded system design with STM 32 microcontrollers

10.1 Configuring GPIO ports with LED blinking experiments

19.2 PWM generation using STM32

19.3 ADC and DAC using STM32

19.4 Servo motor and Stepper motor interface and control with STM32
19.5 LCD display interface with STM32

19.6 Ulrasonic distance sensor interface with STM32

19.7 LiDAR interface with STM32
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9. Power Electronics
13.1 Overview of Power electronic Switches
13.2 Buck Converter
13.3 Boost Converter
14.4 Buck boost Converter
14.5 DC/DC converter Topologies
11.6 DC/AC Inverter
11.7 PWM sine modulators

Mode of Teaching: 20% theory in classroom presentation and 80% practical in the laboratory
covering above subjects



