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1-1. Positioning on Roadmap 
1-2. New CPU Development Concept

1.1. New CPU and MCU RoadmapNew CPU and MCU Roadmap
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Positioning on Roadmap

The The ““nextnext--generation control CPUsgeneration control CPUs”” now under development will now under development will 
inherit the DNA of the H8 and M16C.inherit the DNA of the H8 and M16C.

3232--bit RISC bit RISC 

3232--bit bit 
CISC CISC 

1616--bit bit 
CISC CISC 88--bitbit44--bitbit

Renesas 
40.6% 

Company A
8.9%

Company C
18.8% 

Company E
6.6%

Company F
6.2%

Company O 5.2% 

Company G 3.7% 
Company B 1.9% 
Company P 1.5% 

Other 
5.3%

Company J 1.3% 

Source: Gartner Dataquest (March 2007) GJ07220

16-bit MCU market share 
(CY2006, value basis)

4,308
M$

We are aiming to 
stay No. 1 in the 16-
bit zone, including 
existing products, 
and attain the No. 1 
position in the 32-bit 
zone as well.

■ Coinciding with the 5th anniversary of the establishment of Renesas, we have 
begun development work on new CPUs for the 16- and 32-bit zones.
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2008: New CPUs
• More advanced architecture and improved performance
• Larger memory capacity and increased speed 
(up to 4 MB, up to 200 MHz)

1980s: 7700, H8
• Proprietary 16-bit architecture
• Start of development work on flash MCUs

1990s: M16C, M32C, H8S
• Larger flash memory capacity (up to 512 KB) 
• Improved performance, higher operating frequency 
(up to 40 MHz)

2000s: R32C, H8SX
• 32-bit architecture
• Large memory capacity and high speed 
(up to 1 MB, up to 100 MHz)

New CPU Development Concept
■ Development history of Renesas MCUs
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Ability to utilize design resources from 
existing products to shorten 
development time.

Faster control in complex 
applications. But energy efficiency is 
essential.

Programs are increasing in size as 
systems become more advanced. 
But cost must be kept down.

Even better performance

Even lower power consumption

Even better code efficiency

Continuity with existing 
products

Even higher integration

Issues for RenesasMarket requirements

■ Changes in embedded devices bring with them a variety of requirements.

Embedded Application Market Requirements
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Even lower 
power 

consumption

Even better 
performance

Even higher 
integration

(90 nm process)

Even better 
code efficiency

Continuity 
with 

existing 
products

New CPU Concept
■ We will overcome a variety of problems and meet the market needs by 
developing new CPUs.
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22--1. Target Performance of New CPUs  1. Target Performance of New CPUs  
22--2. Emphasis on Compatibility with Existing 2. Emphasis on Compatibility with Existing MCUsMCUs

2.2. Object of New CPU RolloutObject of New CPU Rollout
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Target Performance of New CPUs

Low power consumption 
(CPU current, mA/MHz)

High integration 
(maximum flash memory capacity) 

High code efficiency

Maximum operating frequency (MHz)

Execution performance (MIPS/MHz)

55××

22××

30% reduction30% reduction

1/21/2

44××

Design target 
(compared with existing products)New CPUsNew CPUs

■ Substantial improvements in performance, code efficiency, reduced 
power consumption, and integration.



1010 ©2007. Renesas Technology Corp., All rights reserved.

Higher maximum operating frequencyHigher maximum operating frequency Max. Max. 
operating operating 
frequency: frequency: 

55××

Improved processing performance (MIPS/MHz)Improved processing performance (MIPS/MHz)

● Reduced memory access by increasing the 
number of general registers
● New combined instructions for faster 
execution speed
● High-speed on-chip flash memory using 
90 nm process

New CPUsR32C
/100

M32C
/80

H8SX

50

100

150

200

(MHz)

H8S

New CPUsR32C
/100

M32C
/80

H8SXH8S

0.5

1.0

Relative value

Twice the Twice the 
processing processing 

performanceperformance

We aim to achieve 10 times (twice the processing performance 
times five times the operating frequency) the performance by 
boosting processing performance and operating frequency.

Even Better Performance

● Reexamination of architecture and 
optimized design
● Ultrafine 90 nm process for higher speed
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New CPUsR32C
/100

M32C
/80

H8SXH8S

0.5

1.0

(Relative 
comparison)

● Enhanced architecture designed to exploit the 
advantages of variable-length instructions (byte 
units)

• Shorter code length for high-frequency 
instructions and high-frequency addressing modes

• Addition of new combined instructions suitable 
for embedded applications

● Better optimization using compiler

Note: Relative values based on Renesas program code

We aim to reduce code size by about 30%.
30% 30% 

code size code size 
reductionreduction

Even Better Code Efficiency
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New CPUsR32C
/100

M32C
/80

H8SX H8S

0.05

0.15
(mA/MHz)

0.1

We aim to reduce CPU current consumption by half.

• Reexamination of architecture to reduce 
number of gates
• Clock gating technology and optimized design

● Reduced current consumption during 
normal operation

● Reduced current consumption in low-
power mode

• Process designed for lower leak current

CPU CPU 
current current 

1/21/2

• Highly precise power control

Even Lower Power Consumption
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90 nm flash MCU 
<Product with 2.5 Mbytes of on-

chip flash memory>

90nm180nm 150nm

Up to 2 MB

Up to 4 MB

Up to 1 MB

We are using a leading-edge 90 nm process to create a product lineup 
combining large-capacity flash memory and a full array of peripheral functions.

Higher Integration/More Advanced Flash Memory

FlashFlash memory memory 
capacity:capacity: 44××



1414 ©2007. Renesas Technology Corp., All rights reserved.

Emphasis on Compatibility with Existing MCUs

CPU core

Flash memory

Peripheral IP 

Products with new CPUs

Architecture emphasizing 
continuation of the strong points of 
the M16C and H8S families

High speed and large capacity
(90 nm process) 

Continuation of peripheral IP from 
M16C and H8S families with further 
performance improvements

Even better

■ We will emphasize compatibility with the M16C and H8S Families while 
aiming for “the world’s best low-power operation and code efficiency.”
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More compact 
object code for 
new CPU

Software
resources

Software
resources

Optimizing compiler 
and assembler

Integrated development 
environment

API：Application Program Interface

Software consistency
1. Ability to reuse existing C source code
2. Ability to reuse existing assembler code for the M16C Family and H8 Family
3. Continuation of existing OS API
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Memory: 
Flash/SRAM/ 
MRAM

Peripheral functions (digital, analog):

Power supply/ 
clock

Common CPU bus platform

Device platform (up to 90 nm process node)

MCU development platform

M16C IP H8S IP New IP

We will build a common MCU development platform with existing products and strengthen our 
product lineup. The new CPUs will inherit the peripheral functions of existing products.

New CPUsH8S/H8SXM16C/R32C

Memory
M16C IP

H8S IP

New IP

R32C

Memory
M16C IP

H8S IP

New IP

H8SX

Memory
M16C IP

H8S IP

New IP

New CPUs

Continuation of Peripheral Functions
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33--1. Product Development, Production, and Customer Support Policie1. Product Development, Production, and Customer Support Policiess
33--2. New CPU Rollout Plans2. New CPU Rollout Plans
33--3. New CPU Development Environments3. New CPU Development Environments

3. 3. New CPU Rollout PolicyNew CPU Rollout Policy
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New CPUs
Enhanced customer support

Product lineup covering a variety of application fields

Quality improvements

Cost reductions

Continued production of existing products

Customer support

Development of new versions of existing products

Fabricated using 90 nm process

■ New CPUs: We will use a 90 nm process, develop new products, and provide 
enhanced customer support.

■ Existing CPUs: We will continue to develop new products and strengthen our 
product lineup. At the same time, we will continue to produce existing 
products, offer customer support for them, reduce costs, 
and improve quality.

Product Development, Production, and Customer Support Policies
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New CPUs

For computers, office 
equipment, network 
equipment

■ We will offer a range of products with strong competitiveness in many different fields.

For the automotive 
field

For industrial 
applications

For consumer products

On-chip flash memory options
• Support for highly reliable and high-speed access
• Capacity from 128 KB to 4 MB

On-chip peripheral functions
• Continuation of peripheral functions from existing products
• Addition of flexible new peripheral functions
• ASSP functions (Ethernet, USB, CAN, LIN, FlexRay, etc.)

Operating frequency
• 20 MHz to 200 MHz

Package options
• LQFP with low- through high-pin counts
• Available of even more compact/dense LGA and 
FBGA

Low power consumption
• Process designed for low current consumption and reduced leak 
current
• Precision power control for reduce standby power consumption

New CPU Rollout Plans

LIN (Local Interconnect Network) is a specification for building affordably priced networks. 
The LIN standard was established by the LIN Consortium.
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HEW：High-Performance Embedded Workshop

Supports convenient program 
development in the same manner as 
with existing products.

A variety of emulators are available 
to match the scale of development.

A development environment package 
including a CPU board ideal for 
learning about MCUs.

Products based on the new CPUs will support development environments equivalent to 
those for existing products to ensure maximum convenience for customers.

Integrated 
development 
environment
(HEW)

Full-spec
emulators On-chip

emulators

Starter kits
(RSK)

New CPU Development Environments
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Development will continue.

Development and production will continue in parallel 
with products based on the new CPUs.

Products based on 
existing CPUs (M16C, 
H8S,  R32C, H8SX)

SuperH Family

Products based on new 
CPUs

New products will be developed and fabricated using 
the latest 90 nm process.

Production, cost reductions, quality improvements, 
and customer support will continue.

Conclusion
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