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EDA Technology

EDA (Electronics Design Automation) technology is that one kind arising at the
historic moment with the development at full speed of the integrated circuit and computer
technology is advanced, fast, effective electronic design automation tool. EDA tool regards
hardware and software of the computer as the basic workbench, software package in
common use of CAD that collect the data base, figure learning, picture theory and
topological logic, computational mathematics, optimize theory, etc. multi-disciplinary
latest achievement and develops. EDA is a development trend of the electronic designing
technique, utilize EDA tool to replace a designer and finish most work in the electronic
system design.

The implementation method of the digital system has been gone through from
discrete component, SSI, MSI evolution at full speed to LSI, VLSI and UVISI too. In order
to improve systematic dependability and common ability, the microprocessor and special-
purpose integrated circuit (ASIC) have replaced the whole hardware LSI circuit in
common use gradually. Can  program  the logic device (PLD) , especially can be
programmed in the making that the logic device(FPLD) is applied to ASIC in a large
amount at the scene. In the course of canning  program the development of the integrated
circuit , the appearance of EDA technology has brought the revolutionary change that the
electronic system is designed.

With the constant development of the micro-electric technique and computer
technology, in the design work of electronic system related to fields, such as
communication, national defense, spaceflight, industrial automation, instrument and
apparatus, etc, the content of EDA technology is rising at the surprising speed , it has
already nowadays become one of the front of the electronic technical development. This
text has explained the basic conception and evolution of EDA technology at first, then
introduce the essential feature of ESDA from several different respects, Analyse the
workflow on two different levels of EDA technology emphatically finally, namely one
grade of designs of circuit and system grade are designed. have introduced a kind of top-
down high level electronic design method.

1. Preface

The human society has already entered into the highly developed information-based

society, the development of the information-intensive society can not do without the

progress of the electronic product. The modemn electronic product has been presenting the



downward trend all the time at but the price while performance improves, complexity
increases, and the paces of the model change are quicker and quicker , the main reason
which realizes this kind of progress is the development which produces the manufacturing
technology and electronic designing technique. The former regards very, small process
technology as representatives, has already developed the deep sub-micrd at présént, can
integrate several ten million transistors on the chip of several square centimeter : The
latter's core 1s EDA technology. EDA refers to regarding computer as the workbench, have
merged electronic CAD software package in common use that the latest achievement of
application electric technology, computer technology, intelligent technology develops into .
can carry on the design work of three respects auxihary  mainly: IC designs, electronic
circuit design and PCB are designed. Without the support of EDA technology, it is
unimaginable that the design that wants to finish above-mentioned very large scale
integration is made, conversely, produce manufacturing technology constant to progress

and will put forward new request to EDA technology.
2, Development of EDA technology

EDA technology 1s following the development that the computer, integrated circuit,
electronic system are designed, have gone through CAD (Computer Assist Design),
auxiliary engineering design CAE of computer (Computer Assist Engineering Design)
Three developing stages with design automation ESDA of electronic system (Electronic

System Design Automation).

Review the development course of electronic designing technique in the past 30 years,

can divide EDA technology into three stages .

The seventies of the 20th century, with hitting the appearance and application of the
small- scale integrated circuit, traditional madding maps by hand and designed the printed
circuit board and integrated circuit method has been already unable to meet and design the
requests of the precision and efficiency, people begin high repeated miscellaneous work
connect up and work and edit and replace with CAD tool that analyze such as Butut with
two-dimensional level figure products design process. This has produced the first
generation of EDA tools. Limited by computer workbench at that time, the design work

that can be supported is limited and performance 15 worse

The seventies were CAD stage, people began to carry on the domain editor of IC and
PCB overall arrangement to connect up auxiliary with the computer this stage, it is done
by hand to
replace, has produced the concept of CAD .

The first individual computer platform of work station (Apollo) that appeared in the



eighties, has promoted the rapid development of EDA tool. For meet the electronic product
in the scale and make the need that have, the second generation of EDA technology taking
emulation of the computer and self routing as key technology has appeared. CAE tool with
automatic integration capability has replaced some design work of the designer's.
Characteristic its to regard software tool as core finish design, analyze, produce, every job
of testing etc. of product development through software the. However, EDA tool that the
majority proceeds from principle picture still can't meet the request that the complicated
electronic system is designed, and the component figure specified is restricting

optimization design.

The eighties were CAE stage. Compared with CAD, draw the function besides the
pure figure , has increased the function of the circuit again and is designed and designed
with the structure, and combine the two together through the electric connection network
form, in order to realize engineering design, this is a concept of the auxiliary project of the
computer. The main function of CAE is: The principle picture is input, logic emulation ,
the analysis of the circuit, the automatic overall arrangement is connected up, analyze after

PCB

In the 1990s, the designer was from using the hardware to be developed and turned
from one grade of electronic products of circuit to one grade of electronic product
development of system to design the hardware progressively . ESDA tool is designed for
the core with the system grade, including the systematic behavior grade describes that
comprehensive with the structure grade, with test and prove systematic emulation system
divide assign. The appearance of the third generation of EDA technology, the efficiency
that the improvement system is designed greatly, dream of making the designer begin to
realize that "the concept drive the project ". The designer has got rid of a large amount of
auxiliary design work, concentrate energy on creative scheme and concept to  conceive ,
thus improved efficiency of designing greatly, has shortened the research cycle of the

products.

The 1990s were ESDA stage. Though CAD/CAE technology has made enormous
success, has not liberated people completely from the strenuous design work out. In the
course of designing entirely, automation and intelligent degree are also not high, various
kinds of EDA software interfaces are various, learn and use difficult, and incompatible,
influence and design to link up link directly. Because the above is insufficient, people

begin to pursue the automation of carrying out whole design process.
3. The technology of EDA is formed

The essential feature of modern EDA technology is to adopt the high-level language



to describe, have one grade of emulation of system and integration capability. EDA target
of technical research the whole course that electron design, have system grade, circuit
grade and physics grades of each design of level. The category of technical research of
EDA is quite extensive, develops and uses the angle to look from ASIC, include the
following sub module : Design introduction sub module, set up and count data base sub
module, analyze and prove sub module, comprehensive emulation sub module, overall

arrangement connect up sub module ete..

EDA adopts the concurrent engineering and " top-down design method " mainly, then
designs and starts with from the system, division and structure carrying on the function
block-diagram on the top floor are designed, carries on emulation , corrects error first
classily in the block-diagram , and describe with the hard wares, such as VHDL, Verilogy-
HDL, ABEL etc. that the language describes the high-level systematic behavior, prove in
system one grade , optimizes tools and produces the concrete net list in one grade of
logical circuits of door synthetically with logic afterwards, it can be a printed circuit board

or special-purpose integrated circuit that its corresponding physics 1s realized grade.

The experience of EDA tool 1s two great stages: Physics tool and logic tool. The
actual physics question used for finishing of physics in the design of tool, for instance the
overall arrangement of the chip, printed circuit board are connected up etc.. The logic tool
is because of the logic of the net-list, cloth, transmit the concepts, such as time sequence
etc., described at first that designs introduction in language by the picture editing machine
of principle or the hardware, then utilize EDA system to finish being synthesized, course,
such as emulation, optimizing etc., the structurization of net-list or VHDL, Virology -HDL
turning into the physics tool finally and can be accepted i1s described. Now common EDA

tools have logic, emulation, check analyze by tool, optimize /synthesis tool, etc.

At present, PLD has already become the main means that the modern digital system is
designed. Traditional programming technology to insert and go on programming at
programmable device PLD device, and " can be programmed the appearance of the logic
device in the system " (ISP, namely In- System Programmable), has reached limit of the
superiority full play of the programming device. ISP technology  directly among user
design object system or circuit go on the technology of programming to PLD device at the
board. Have broken the convention that PLD must be assembled after programming first of
using, the programming after can assemble first , can also be programmed repeatedly after
becoming the products. ISP allows user's programming " in the system " and revises logic,
have provided for user and construct systematic ability and hardware upgrading ability

again without revising the systematic hardware to design, make the hardware revised and



as convenient like the software revise , systematic dependability improves because of this.
4. Development trend of EDA technology

With the introduction of Intel Company Pentium processor, the listing of FPGA of
hundreds of thousands pieces of scale of company, such as Xilinx etc., and extensive chip
group and application of the high-speed, high density printed circuit board, EDA
technology is in emulation , time sequence analysis, integrated circuit test automatically,
high-speed printed circuit board design and expansion of operating platform ete. face the
new enormous challenge. These are developments trend in the future of EDA technology
of new generation. In the face of the electronic product market that nowadays develops at
full speed, the designer needs more practical, swifter EDA tool, use unified integrated
design environment, change traditional mentality of designing, concentrate on and get and
design and conceive energy, the scheme compares and looks for the respects, such as
optimization design etc., develop the of good performance electronic product with first-
class quality at fastest speed. Of new generation EDA technology towards powerful simple

to learn while being easy, the direction easy to use will be developed.
5. Essential feature of ESDA technology

ESDA representatives are nowadays the newest developing direction of electronic
designing technique, its essential feature is: The designer divides with the function
conceptual design to the whole system according to the " top-down design method ", the
key circuit of the system is realized with one or several slices of special-purposes
integrated circuit (ASIC), then adopt the hardware to describe that the language (HDL) is
finished the systematic behavior grade and designed, produce the final goal device through
comprehensive device and adapter finally. The electronic design method known as high
level of such a design  method, will also do the introduction of deepeningim 4.2 lin

concrete procedure. Now introduce several concepts related to ESDA essential feature.
5.1 the* Top-Down™ design method

10 years ago, chose the standard integrated circuit to construct out a new system
Bottom-Up” in basic train of thought that the electron is designed, such a design method
build Pyramid like one brick one, it lows with high costs efficiency have to be but also
easy to make mistakes.

Design the brand-new design method to provide for us a kind of ™  Top-Down " in
high level, designing starting with from the system at first in these kind of design method,
division and structure carrying on the function block-diagram on the top floor are designed.

Carries on emulation , corrects error first classy in the block-diagram , and describe with



the hardware that the language describes the high-level systematic behavior, prove in
system one grade. Then by optimizing tools and produce the concrete net-list of pieces of
circuit synthetically, it can be a printed circuit board or special-purpose integrated circuit
that its corresponding physics is realized grade. Because the main emulation designed and
debugging the course to finish on high level, this not merely helps to find the mistake on
the structure design in early days, avoid the waste of the design work, and has reduced the

work load of logic function emulation , has improved success rate designed.
5.2 The designing of ASIC

The complexity of the modern electronic product is strengthened day by day, a
electronic system may be formed by integrated circuit on a small scale of several tens of
thousands of, this has brought volume largely, the consumption is great, problem with bad
dependability , the effective method to solve this problem is to adopt ASIC (Application
Specific Integrated Circuits) chip to be designed. ASIC can be divided into according to
the difference of design methods: Customize ASIC all, half customize ASIC,

programmable ASIC (called and can program the logic device too).

When design and customize ASIC chip completely, the designer wants to define the
geometric figure of all transistors and rule of craft on the chip, design result transfer to IC
producer close membrane make and finish finally. The advantage is: The chip can obtain
optimum performance, namely area utilization ratio high, fast, low power dissipation . The
shortcoming is: Development period is long, costly, only suitable for the product

development in enormous quantities.

Half customize ASIC domain of chip design method to some extent different, divide
into door array design law and standard unit design law, these two kinds of methods are
both binding character design methods, its main purpose is simplified and designed,
shorten construction period by sacrificing the performance of the chip as the cost. Can
program logic chip and above-mentioned difference of covering the membrane ASIC to
lie in : The designer can fire out one's own chip in the laboratory after finishing the domain
design, needn't have the participation of IC producer, has shortened development period
greatly .

Can program the logic device since the seventies , has gone through PAL, GAL,
CPLD, FPGA several developing stages, among them CPLD/FPGA has belonged to the
high density and can program the logic device ., the integrated level has already been up to
2 million doors slice at present, it close integrated level high advantage, ASIC of
membrane, and can program logic device design and produce convenient characteristic

combine together, especially suited to the sample developing short run product
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transplanting is good.

5.4 Systematic frame structure

EDA systematic frame structure (Framework) 1s a set of norms of disposing and use
EDA software package, present main EDA system all set up frame structure; for instance
Design Framework of Cadence Company, Falcon Framework of Mentar,Company etcs
these frame structure is all in accordance with the unified technical” standard ‘that
international CFI organization (CAD Framework Initiative) make . Framework can carry
on optimization grouping of the tool software from different EDA manufacturers |
integrates it under a unified environment of easy management, and still support and realize
the transmission and sharing of information in the course of whole product development
between the tasks, between the designers, this is a realization foundation of a co-current
engineering and Top-Down design method.
6. Conclusion

EDA technology whether electron design a revolution of field, at developing stage of
high speed at present, there are new EDA tools every year to come out, the application
level of EDA technology of our country lags behind the developed country for a long time,
s0, the masses of electronic engineering personnel should master this advanced technology
as soon as possible , this improve design need of efficiency is of our country electronics

industry survive at world market even more, strive and need that develop unexpectedly.
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