


Supreme
New Model
Arrjves!

What functions will be required for 16-hit
microcomputers in the future?
Mitsubishi Electric took a new approach.
Smoother product development. Microcomputers

of the past were designed and built on specialized

architectures for specific purposes and

applications. CISC and RISC, accumulator

machines and register machines. To meet the

processing demands of multimedia, speed-up

model changes and provide true power to system

engineers, Mitsubishi has broken free from

conventional concepts. We adopted a new 16-bit

microcomputer architecture that enables use of

high-efficiency C programming, noise

suppression, high-speed processing, and

program correction. All merits and no

disadvantages in our supreme new model.




M16C New Concept A Nelv Architecture

New solutions utilize both hardware and
software strategies—

New Architecture

M16C employs a new architecture that combines
programming that has higher efficiency than
accumulator machines and operability that is freer
than register machines. Duplicate instructions
provide new advantages by allocating reduced
instructions (instruction set 1) for frequent
operations and complex instructions (instruction
set 2) for complicated operations.

Reduced instructions (instruction set 1)
With two series of registers allocated to operation,
the degree of programming freedom has been
improved higher than that of conventional
accumulator machines, making it possible to
program using compact instructions.

Compiex instructions (instruction set 2)
Although the length of each instruction is larger,
the degree of programming freedom is better than
that of register machines. The set of powerful
complex instructions makes the entire program
smaller than it would be if programmed using
instruction set 1.

Register—register _ .
' Operations are possible.

Memory—register »Memory — memory is

Register—Memory also possible.

Handles 1-, 4-, and 8-bit operations, too —

Powerful Instructions

M16C provides enhanced -, 4-, and 8-bit operations.

Enhanced 1-bit proéessifig able to perform bit

processing in various fields, high-speed handling of

4-bit data; 8-bit i)rocqs‘Sing of improved efficiency,
and 16-bit processing at higher speed.

Solution of throughput problems—

High-speed Processing

The processing speed of ML6C has been
significantly improved by an easy-to-use instruction
set. Many one-cycle instructions are supported,and
71% of cofhp}ex instructions are executed within
three cycles (0.3us at I0MHz). This matches the
performance of RISC microcomputers that execute
simple instructions in one cycle each. The code
size of M16C is about half that of recent RISC
microcomputers with high coding efficiency.The
build-in multiplier can perform a 16 X 16 bits
operation in only five cycles.

Comparison of instruction operation cycles
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Practical capability of M16C is more than described by comparing the shortest
instruction operation times.
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M16C, A History-Making
16-bit Microcomputer




T/,eNeW fboncept M16C — A Wealth of Ac

® An Indlistry First! _
| Program correction

The larger a program, the greater potential for
software bugs. M16C employs an address
matching interrupt for correcting a program which
that multiple bugs (at least two). This function not
only keeps debugging cost and time to a minimum,
it eliminates the need for re-manufacturing the
microcomputer from the mask. This frees you from
accumulating defective stock and from losing
customers due to shipping delays.

,Optiohal power saving for portable equipment—
Low Operating Voitage,
Low Power Gonsumption

Low-voltage Qperat’iéﬁ and low power consumption

WQllfknoiiVﬁ features of Mitsubishi microcomputers
dre further improved in M16C. Low power
consumption of 18mW (at 3V, 7MHz,

1 wait) saves power and energy.

Linea‘f. Address Space without 64K-byte border

Wide Address Space

The M16C single-chip microcomputer provides a
1M byte address space without the 64K border. In
addition, excellent code efficiency that utilizes 64K
bytes for 70K to 80K bytes conventional
microcomputers gives you sufficient space.

Noise reduced to below 1/100 of conventional
Mitsubishi microcomputers—

Radiation Noise suppressed

Up to now, noise suppression has been a problem
because noise was often undetected until the last
stage of product development. M16C has improved
noise suppression to reduce radiation noise to 20dB
lower than conventional Mitsubishi microcomputers.
Count on M16C to be used for product development
in new fields such as hand held information terminals.

No misoperation under 20,000V static electricity
Prevention of Noise-induced
misoperation

For development of products such as controllers for
automobile air bags and suspension gears where
high reliability is required, misoperation induced by
noise cannot be tolerated. M16C is designed to
function safely under electric charges of 20,000
volts. Its noise margin of safety is two to five times
that of conventional Mitsubishi microcomputers.

Noise margin test results of typical
Mitsubishi microcomputers
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Various functions—
I High Function Peripheral Circuits
The built-in DMAC significantly improves
throughput by eliminating the need for processing
interrupts from data auto transfer to A-D converter
auto fetch. M16C incorporates other various
peripheral circuit functions including
multifunctional serial /0, large-capacity memory,
and CRC operation circuit to support an easy-to-use
programming environment.



Top level cc_)mpact s_iz<_a—
Use of High Efficiency )
C Language Programming

While maintaining the ease of programming in
assembler, development efficiency in C language is
also high. Development will not be delayed
because of large program size, since ROM capacity
for C language is as high as that of assembler used
for conventional microcomputers.

M16C language program size

As compact as conventional

Program microcomputer assemblers
size
About More compact
130% if programmed
in assembler

100% —— >
1 80%

Total cost reduction

}Reduction of program ROM size

Improved development efficiency
reduces development cost

ROM debugging function

prevents shipping delays

EMS protection cost Cost
(misoperation protection)

EMI suppression cost

(radiation noise suppression)

Super low power consumption

reduces cost for backup power supply

High functions simplify
peripheral circuits

High-speed processing in
low-speed external memory

Microcomputer cost

Common microcomputers M16C./60

Fields of application

Assembler C C Assembler

D

@onventional microcompute@ ( ‘

Why C? Comparison of C and assembler

Assembly language = C language | M16C C language
availability | >< O | O
| Dedicated by  General-purpose | General-purpose
|__manufacturer |
Ease of development | A O O
Poor Good | Good
Memory efficiency f }
and operation speed | O ! O

Good | Poor | Good

Various tools available

Enhanced Development
Environment

Compact, high-function emulators and versatile
software tools are provided. Various tools for
M16C are also available from third party sources.
A wide choice of development tools improves your
design environment.
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High-efficiency C programing

Program correction Low-voltage Low-power, operation

Noise suppression Wide address space

Improved development environment Highly functional peripheral circuits
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2% MITSUBISHI ELECTRIC CORPORATION

HEAD OFFICE: MITSUBISHI DENKI BLDG., MARUNOUCHI, TOKYO 100. TELEX: J24532 CABLE: MELCO TOKYO

—— Keep safety first in your circuit designs!

e Mitsubishi Electric Corporation puts the maximum effort into making semiconductor products better and more reliable, but there is always the possibility that trouble may occur with them. Trouble with
semiconductors may lead to personal injury, fire or property damage. Remember to give due consideration to safety when making your circuit designs, with appropriate measures such as (i) placement of
substitutive, auxiliary circuits, (i) use of non-flammable material or (iii) prevention against any malfunction or mishap

Notes regarding these materials
These materials are intended as a reference to assist our customers in the selection of the Mitsubishi semiconductor product best suited to the customer's application; they do not convey any license under any
intellectual property rights, or any other rights, belonging to Mitsubishi Electric Corporation or a third party

Mitsubishi Electric Corporation assumes no responsibility for any damage, or infringement of any third-party’s rights, originating in the use of any product data, diagrams, charts or circuit application examples
contained in these materials

All information contained in these materials, including product data, diagrams and charts, represent information on products at the time of publication of these materials, and are subject to change by Mitsubishi
Electric Corporation without notice due to product improvements or other reasons. It is therefore recommended that customers contact Mitsubishi Electric Corporation or an authorized Mitsubishi Semiconductor
product distributor for the latest product information before purchasing a product listed herein

Mitsubishi Electric Corporation semiconductors are not designed or manufactured for use in a device or system that is used under circumstances in which human life is potentially at stake. Please contact
Mitsubishi Electric Corporation or an authorized Mitsubishi Semiconductor product distributor when considering the use of a product contained herein for any specific purposes, such as apparatus or systems for
transportation, vehicular, medical, aerospace, nuclear, or undersea repeater use

The prior written approval of Mitsubishi Electric Corporation is necessary to reprint or reproduce in whole or in part these materials

If these products or technologies are subject to the Japanese export control restrictions, they must be exported under a license from the Japanese government and cannot be imported into a country other than the
approved destination

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the country of destination is prohibited

® Please contact Mitsubishi Electric Corporation or an authorized Mitsubishi Semiconductor product distributor for further details on these materials or the products contained therein

H-CF441-A KI-9608 Printed in Japan (TOT) New publication effective Aug. 1996.
(€1996 MITSUBISHI ELECTRIC CORPORATION Specifications subject to change without notice.

e S gl i 0 i A A e AN AU S50 e T T s s £ A 550 A i 40 S 0 10 o e i T



