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AI In Electronic 
Development



Challenges of traditional 
electronic design

Limitations of manual design

The use of cumbersome EDA tools 

leads to a long design cycle and is 

error - prone.

Limited innovative thinking

Traditional methods restrict 
engineers' innovative capabilities 
and design flexibility.

AI leads the transformation

From automated design and 

optimization to intelligent 

verification, it unleashes the 

innovative potential of designers.

Time cost of electronic product R & D

Schematic + PCB design time: 3.3 - 9 

billion hours



overseas

Large models at home and abroad are evolving rapidly and gradually becoming infrastructure.

domestic

Applications of generative AI are constantly being unlocked. Industries such as "finance + 

government + film + education" are the first to implement it. The generated content mainly

includes "text + image + audio + video", and there is no AI application implemented in the

direction of hardware generation yet.

Text Generation Picture Generation Voice generation Video generation

Search AI sumary

E-commerce AI marketing Marketing Picture AI customer service Automated advertising

Gove. office AI document Ai Picture

Finance Law AI Research AI Finance CS

Film television Script generation Role Image Character dubbing Film&Television Gen

Education Courseware Courseware Companion Robot Courseware Gen

Implementation paths for AI industry applications

Deepen the capabilities of general large language models

Integrate industry know - how to create vertical industry models
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......

......

Crossing of physical boundaries

Physical World Digital World
AI+PCBA

What can be constructed by combining generative AI and traditional PCBA design?

Leap in working methods

Traditional Dev AI+Dev

Release of creativity

Physical strength + 

Skills
Creation + 

Intelligence

The development path of PCB
EDA

The development path of

generative AI

From the 1940s to the 1980s, it evolved from 

the first - generation hand - drawn methods to 

the emergence of commercial EDA 

applications. Meanwhile, a training system for 

a group of millions of engineers began to take 
shape.

Tech stack of PCB EDA ：

ü Professional capabilities in electronic information

engineering

ü Manufacturing capabilities

Since the 1950s, it has gone through the 

emergence of the Turing machine, AI 1.0, and 

then modern generative AI. Throughout the 

evolution, mathematical operations have 

always served as the cornerstone.

Tech stack of generative AI:

ü Mathematical operations: Machine learning, matrix

operations, artificial intelligence models, skills in

algorithmmodel selection and tuning, artificial

intelligence deployment capabilities

Tipping Point

Inertial thinking
？

• PRS
• Tech 

constraints

• scheme
• BOM
• Prod Files
• ……

• text
• voice
• video
• ……

• text
• voice
• picture
• video
• scheme
• ……

Engineers+PCB EDA
（Understanding + 

Combination + Constraints）

Generative AI
（ Understanding + 

Reasoning ）

Understanding of the input and output languages of generative AI

Professional constraints and understanding from requirements to drawings

What can be constructed by the combination of generative AI and 
traditional PCBA design?



The evolution of electronic design driven by AI 

technology

The integration of AI and electronic

design

• AI understands requirements and 

generates schematic diagrams. 

• AI automatically generates circuit 

diagrams and layouts. 

• Optimize wiring to reduce interference 

and improve design quality. 

• Fault prediction and maintenance

Specific applications of AI in

electronic design
• Reading component manuals based on large

language models

• Conducting design optimization based on

reinforcement learning

• Carrying out device heat dissipation design based

on deep learning

• Generating system designs based on generative

models

Reference papers

• A Graph Placement Methodology for Fast Chip Design--Nature, 2021.

• CircuitNet: An Open-Source Dataset for Machine Learning Applications in 

Electronic Design Automation——Science China Information Sciences, 2022

• Deep Learning for Electronic Design Automation: A Survey——IEEE. 2020



Sharing of successful cases

Intel's AI-driven circuit

optimization

• Utilize AI for circuit optimization 

and routing automation to 

enhance chip design efficiency.

Cadence's AI-assisted design tools

• Integrate AI technology into EDA tools to 

provide automatic circuit design and 

layout optimization functions.

The hardware optimization of Google DeepMind

• Optimize hardware design through AI to improve the computing efficiency of data 

centers and reduce energy consumption.

KiCad HuaQiu Edition

• AI Copilot improves engineers' 

efficiency and lowers the entry barrier 

of electronic design.

AFH (AI For Hardware) of Index 

Technology: AI-Generated Hardware

• Combine AI and KiCad for the automatic 

generation of lamp boards for LED lighting 

products and reduce repetitive work.



Intel's AI-driven circuit
optimization

Utilize AI to optimize circuits and automate routing, improving the efficiency of 

chip design.

• Use enhanced AI to determine the position of thermal sensors: from 6 weeks to 5 

minutes. 
• Use enhanced AI to identify thermal workloads: optimize chip design. 

• A fast and accurate signal integrity analysis tool for high - speed I/O: from 3 months 

to 1 hour. 
• An artificial intelligence - based automatic fault analysis tool for high - speed I/O design: 

60% efficiency improvement. 

• Enhanced intelligent tools of “AI Assist” to achieve overclocking: from 3 days to 1 

minute. 

• AI automatically places micro - circuit board components: from 5 days to 2 hours.



Cadence's AI-assisted
design tools

Integrate AI technology into EDA tools to provide automated 

circuit design and layout optimization functions.



The hardware optimization of 
Google DeepMind

Optimize hardware design through AI to improve the computing efficiency of data centers and 

reduce energy consumption.

Left: Animation showing AlphaChip placing the open-source, 
Ariane RISC-V CPU, with no prior experience. 
Right: Animation showing AlphaChip placing the same block 
after having practiced on 20 TPU-related designs.

Several years à < few hours

Several Months à < 6 hours



AI Copilot in KiCad HuaQiu Edition

AI assistants for electronic design significantly 

lower the entry barriers to electronic design.



AFH-Lumiboard



AFH-Lumiboard

AFH-Lumiboard： Combine AI and KiCad to generate lamp boards for LED lighting products, 

significantly reducing the tedious and repetitive lamp board design work and lowering the defect rate.



AFH-LED AI+KiCad PCBA Gen.



AFH-LED AI+KiCad PCBA Gen.
AFH-LED：

AI + KiCad

generates control 

boards for LED 

lighting products 

according to 

requirements, 

including electronic 

design and 

supporting 

embedded code 

projects, bringing 

an extremely fast 

experience to 

prototype design.



Advantages and Prospects of AI -

enabled PCB Design

Shorten the 

product 

development cycle 

and improve design 

accuracy.

Improve design

efficiency
AI handles tedious 

tasks, allowing 

engineers to focus 

on innovation.

Liberate 

innovation

03
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Anticipate circuit 

failures, detect 

potential problems 

and enhance 

design safety.

Security and 

efficiency

Combine with 

quantum 

computing and 

edge computing to 

promote intelligent 

design.

F u t u r e



The future development direction of AI and

electronic design

The integration of AI and 

EDA tools
Promote a more efficient design process and 

enhance the collaborative design capabilities.

Interdisciplinary cooperation

AI deeply integrates with multiple fields, 

facilitating the emergence of more intelligent 

hardware products.

The future of intelligent design

AI drives the innovation of electronic design and 

shapes an intelligent and connected future world.



The new era of AI + electronic 

design
The significance of the transformation is 

profound.
AI has completely revolutionized the electronics design industry, 

enhancing efficiency and innovation.

The future is 

irresistible
AI + electronic design will become the industry standard.

Seize the opportunities

Actively embrace AI technology and shift from traditional 

development to AI - integrated development.

Welcome the intelligent future

Jointly promote the intelligent transformation of the 

electronic design industry.



THANK YOU


