
ASIC Services

Proposing the best customized solutions for our customers through 
collaboration with the world’s most advanced companies, using 
MegaChips’ technology and expertise and knowledge of systems

Solution-Based ASIC Services

ASIC (Application Specific Integrated Circuit) is an LSI 
designed exclusively for a particular application. 
Many ASICs are used in various electronic devices 
and automobiles as well as in infrastructure systems 
such as wired and wireless communication networks. 
MegaChips has built an integrated support system 
from development of product specifications and 
logic design to physical design, production, and 
quality, which is capable of quickly responding to 
customers’ needs.

Main Features

Review of FY2020

■ Supply of Large-Volume Products

Although the supply of ASIC products was negatively affected 

by the wide spread of COVID-19 in certain business fields, 

overall performance exceeded plans with strong sales of 

products for telecommunications equipment and game 

consoles due to the development of online systems and stay-

at-home demand. On the other hand, due to short supply of 

semiconductors on a global scale, MegaChips has been 

striving to ensure manufacturing quotas and handle soaring 

components price. This trend is expected to continue into the 

future and MegaChips will strive to minimize impact on its 

customers.

■ Targeted Expansion Areas

Strengthening ASIC Development Capabilities for 5G 

Communications

A 5G communication system that relays a large volume of 

communication data requires a combination of advanced 

technologies, such as ultrafast data converters, high-capacity 

modems, and high-capacity serial communications, as well 

as advanced manufacturing processes to realize these 

circuits with high integration and low power consumption. 

MegaChips has built cooperative relationships with 

foundries and IP vendors around the world and is embarking 

on research and development to realize this complex system.

Strengthening ASIC Development Capabilities for 

Industrial Applications (e.g., FA systems, Robots)

There is a wide variety of devices in industrial fields, with 

the scope of ASICs’ applications and required specifications 

covering a broad range. However, since MegaChips believes 

that, among these applications, low power consumption 

and high efficiency that take the global environment into 

account will become common requirements in the future, 

MegaChips is suggesting optimal SoC (System on Chip) 

ASICs to its customers to achieve these requirements. 

MegaChips is also moving forward with the selection of 

dedicated manufacturing processes for low power 

consumption from foundries around the world and the 

development of low-power consumption IP.

■  Strengthening Specifications Design and Upstream 

Design / Customer-Centric Development

MegaChips believes that, as an ASIC vendor, it should 

contribute to society by highlighting the capabilities of 

semiconductors to the greatest extent possible. To achieve 

this, MegaChips aims to go even one step further by 

deepening its understanding of customers’ products and 

systems and participating in specifications design and 

upstream design. Specifically, the first steps include 

optimizing the functions integrated into the ASIC and 

“eliminating waste in specifications.” Looking beyond that, 

MegaChips will continue to develop products that provide 

new value to the environment, society, and people’s lives.

Future Initiatives

01
As a fabless semiconductor 
manufacturer, building strong 
partnerships with our outside 
foundries

ASIC Development Flow

02
A wide range of selections of the 
best customized fabs in Japan and 
overseas suited for features and 
functions of products to be 
manufactured

03
Achieving high-quality product 
supply under a strict quality 
assurance system in cooperation 
with MegaChips’ outside foundries
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■ New ASI Developments

Although orders for new ASIC developments saw curbs and 

delays in development costs on the part of MegaChips’ 

customers due to the impact of COVID-19, by the end of 

FY2020, this trend had subsided and MegaChips received a 

certain number of orders. MegaChips is currently developing 

ASICs for a wide range of 

applications in various fields, 

including the game consoles, 

telecommunications, 

FA/industrial, OA, medical, 

and video/audio fields.

Product Information

MegaChips’ Products
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Realizing high-speed, high-capacity, safe,  
and secure communications

As the concept of the automobile undergoes major 
innovation, as typified by CASE, with the aim of 
realizing a carbon-neutral and decarbonized society, 
electronics technology is becoming indispensable in 
the field of advanced technology. To respond to 
these market needs, MegaChips has embarked on 
semiconductor development for automobiles as a 
new pillar of the Company’s business. By adding the 
high level of reliability, functional safety, security, 
and EMC measures required for automotive 
semiconductors to our experience and achievements 
to date, MegaChips will provide products and 
solutions that satisfy customers in the automotive 
industry.

Main Features

Review of FY2020

In the in-vehicle network field, MegaChips has completed 

the development of a 100M Ethernet PHY and is now 

preparing for mass production, including the creation of an 

in-vehicle quality assurance system. This is the only 

automotive Ethernet PHY compliant with 100BASE-T1 by a 

Japanese manufacturer. It operates at reduced power 

consumption to meet in-vehicle requirements and has a 

sleep mode function that stands by with small current 

consumption. It is equipped with an echo cancellation 

function and a transmission filter to meet automotive EMC 

requirements. In addition, the judgment function for 

disconnection and short circuit of the wiring contributes to 

functional safety requirements.

Cameras and displays installed in automobiles are becoming 

increasingly high-resolution, with data transmission speed in 

excess of 10 Gbps required. In addition, unlike data centers 

and corporate networks that operate in a stable, indoor 

environment, in-vehicle communications must be able to 

operate stably under harsh temperatures and noise 

conditions. To achieve fast data communication speed in 

such a harsh environment, significant improvements to not 

only higher speed and higher reliability of the LSI controlling 

the communication, but also of the anti-noise performance 

of the cable are required, which in turn would increase the 

cost of the in-vehicle high-speed communication system, 

making it difficult to spread widely.

To be able to respond to these issues, MegaChips has 

embarked on the development of the Multi-Gig PHY. In 

addition to the standard IEEE 802.3ch-compliant 

technology, Multi-Gig PHY also uses a new modulation 

method known as OFDM (orthogonal frequency division 

multiplexing) for the LSIs that control in-vehicle 

communications as the Company’s proprietary technology, 

and applies subcarrier boosting. By doing so, MegaChips 

aims to realize a low-cost, in-vehicle high-speed 

communication system using affordable communication 

cables. This technology was announced in a publication as 

"Research in OFDM-Based High-Speed In-Vehicle Network 

Connectivity for Cameras and Displays" by the US-based 

Society of Automotive Engineers International (SAE) at the 

SAE World Congress held April 13-15, 2021 and is currently 

being developed for commercialization.

In addition to the above, MegaChips is also striving to 

develop TSN switches for next-generation in-vehicle Ethernet, 

capable of highly reliable, high-speed, high-capacity 

communications required for automated driving. The TSN 

switch that MegaChips is developing has ports with different 

communication rates, making it ideal for a variety of 

In-vehicle applications including computer graphics.

Moreover, MegaChips will continue to provide 

information by presenting these initiatives and 

technological development at the Automotive Engineering 

Exposition and the SAE World Congress, as well as at the 

Automotive Ethernet Seminar and the Automotive 

Functional Safety Conference.

Future Initiatives

01

02

03

•  Resistance to noise unique to the 
in-vehicle environment

•  Support for functional safety through 
diagnostic functions

• Enhanced security

High reliability

•  Support for high-capacity 
communications for automated driving

•  Ensuring the real-time performance 
required for control

• Low power consumption for the entire system

High speed and capacity

•  Communication that does not require 
protocol conversion

•  Scalability for systems integration outside 
the vehicle

Interconnectivity

Main Features of 100M Ethernet PHY

1. Ethernet PHY compliant with 100BASE-T1 standards
•  Capable of 100Mbps full-duplex communication with a 

pair of UTP cables
•  Lightweight, low-cost wire harnesses enable high-speed 

communication

2. Low power consumption
•  Operates at low power consumption to meet in-vehicle 

requirements
•  Equipped with a sleep mode that stands by with small 

current consumption

3.  Compliant with AEC-Q100 in-vehicle quality 
assurance standards

•  Warranty of quality in compliance with in-vehicle quality 
assurance standards

100M Ethernet PHY Package

Products for In-vehicle network have the three major requirements below, which MegaChips will tackle by 

utilizing its own existing communication technology and offering a full range of products from the in-vehicle 

network (Ethernet) field.

Products for In-Vehicle Network Roadmap

■ Production  ■ Development   ■ Planning
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• 100BASE-T1 
 Ethernet

• MII/RMII/RGMII

• 100BASE-T1 
 Ethernet

• SGMII

• 10BASE-T1 
 Ethernet

• MII/RMII/RGMII

• 100M/1G/2.5G 
 bps PHY rate

• Built-in 
 100BASE-T1 PHY

100M Ethernet 100M Ethernet 10M Ethernet

• 2.5G/5G Ethernet

• USXGMII

Multi-Gig Ethernet

• 12/16G bps PHY rate

• USXGMII/LVDS/MIPI

Over 10G OFDM
• 1000BASE-T1 

 Ethernet

• RGMII/SGMII

1G Ethernet

TSN Switch • 100M～10G bps PHY rate

• Built-in  IEEE802.3ch PHY

10G TSN Switch

• Optical
 Network

• Beyond
 10G bps

25G+

10G+

Compact Version

Products for In-Vehicle Network
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BlueChip Plus Series

While using twisted pair cables, coaxial cables, 

power cables, and the like installed in facilities, it is 

possible to build high-speed wired networks 

required in the IoT era. It provides a highly reliable 

communication solution for advanced applications 

such as building automation, smart grid, and smart 

homes.

Provides two methods depending 
on the application

“BlueChip Plus Complete” is ideal for 

applications that use images such as 

surveillance cameras and signage, and 

“BlueChip Plus Multi-Hop” is ideal for 

sensing and device controls in lighting 

and air conditioning.

Main Features

Review of FY2020

As products compliant with IEEE 1901-2020 (Standard for 

Broadband over Power Line Networks, hereafter, “BPL”*1), 

an international standard that enables high-speed 

communications in a wide area over any metal wiring, 

including power lines, and ITU-T G.9905 (a multi-hop 

standard, CMSR: Centralized Metric-based Source Routing), 

LSIs are increasingly being adopted in many applications. In 

particular, there has been an increase in the number of 

evaluations and use by customers who are considering 

using existing wiring effectively for building automation, 

street lighting control, solar panels, home security, home 

automation, and the like, to establish IP communications, 

increase speed or distance, enhance security, or connect to 

more terminals.

In February 2020, BPL was adopted as ANSI/CTA 709.8 

for LonWorks*2, an international communication standard 

for various automation applications. One of the key 

requirements for these industrial and commercial products 

with long life cycles is the stable and long-term supply of 

products. From this perspective, we have been supplying 

BPL products for more than 10 years, and our track record 

has been highly evaluated by our customers. We will 

continue our activities to meet the expectations of our 

customers, including the development of new products, 

and strive to earn their further trust and confidence.

*1: Broadband Power Line Communication

*2: LonMark International, a standards organization, has more than 70 members.

In the three fields of “smart cities,” “renewable energy,” and 

“international standards for control system communications,” 

MegaChips will calmly assess the time frame, scale, and 

feasibility and make appropriate investments, with the aim of 

growing together with our customers.

In the field of “smart cities,” MegaChips will contribute 

to the realization of a better society by promoting the 

deployment of the BPL communication system in many 

applications as a new solution that complements the 

Ethernet, WiFi, mobile communication (4G/5G), optical 

communication, and long-range wireless communication 

systems that are indispensable for the realization of such a 

society. In the field of “renewable energy,” MegaChips will 

view the efforts of countries around the world to combat 

global warming as a major growth opportunity, and will 

actively propose the BPL communication method to system 

and equipment vendors participating in demonstration 

experiments. In the field of “international standards for 

control system communications,” following LonWorks, 

MegaChips will focus on the adoption of BPL 

communication methods in standards such as BACnet, 

KNX, and DALI to develop new markets.

Future Initiatives

01

04

02

05

03
IEEE 1901-2020 compliant 
low-power consumption 
broadband LSI for PLC 
communication

Construction of a multi-unit network 
up to 64 nodes (non-multi-hop 
compatible) or 1024 nodes (multi-hop 
compatible)

Compatible with a wide variety 
of wiring, and provide excellent 
noise resistances, high quality 
and strong security

Compatible with IPv4 and IPv6, 
and provides optimal solutions for 
device controls over the internet

The maximum transmission 
rate (PHY rate) achieves 
high-speed communication 
of 240 Mbps

Realizing High-Speed Wired Networks for Industrial IoT

PLC network
(act like L2 bridge)

BlueChip Plus Complete
(Without Multi-Hop)

Terminal

Terminal Terminal

Master

Terminal

PLC network
(act like L2 bridge)

BlueChip Plus Multi-Hop

Terminal Terminal

Master

Terminal

Terminal

RS485 Terminal Block RJ4-45 Ethernet Port 

Set-up Button

Status LED

Power Terminal
Block L1, N, L2 
(AC100/200V)

HD-PLC EVK/SDK

LSIs for High-Speed PLC Communications
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