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Top-Down Design: 
An Introduction for 
New Engineers

By Gary Breed
Editorial Director

About 20 years ago,
I heard a young
engineer lament,

“I don’t want to be stuck
in a cubicle for the next
five years designing one
thing!” At that time, the
most common engineer-
ing career path was, quite

literally, starting at the bottom—the bottom of
the flow chart of product development.

Things have changed, especially in the
past five to ten years. Changes in types of
products and company staffing are certainly a
big part of the change. In addition, the nature
of design has changed as well, with chipsets
that replace discrete designs and modules
that perform several functions that were pre-
viously designed from scratch.

As a result, new engineers may find them-
selves being asked, or expected, to make major
contributions at the earliest and highest levels
of design. Instead of a career that clearly
works from the bottom up, today’s engineers
must know how to be involved in design and
development from the top down (Figure 1).

This tutorial is intended to be an orienta-
tion to the typical way products are developed
in many original equipment manufacturing
(OEM) companies. Specifics of the process will
vary among companies, but, in general, the
flow from top to bottom will be similar to what
is presented here.

The Process of Top-Down Design
Although the development of a new prod-

uct may be a familiar working environment
for a senior engineer or manager, new hires
may not have a clear vision of the overall pro-

cess. College courses establish fundamental
technical concepts, and laboratory projects
tend to represent the kind of individual pieces
that previous generations of engineers began
their careers working on. At best, an advanced
project or a work internship will provide some
insight into the “big picture.”

Actually, a picture is the best way to show
the process. Figure 2 presents a detailed ver-
sion of the design work flow, noting the nature
of each step, plus the feedback mechanisms
that are part of that process.

Engineers no longer begin
their careers by working on

individual pieces of the 
system; they now may be

involved in developing the
system architecture and

performance specifications

Individual Design Elements

A B C D E

Product Definition

Design Architecture

Performance Specs

Figure 1  ·  A simplified product design flow.
Past generations of engineers always start-
ed at the bottom and worked their way
upward in the development process as they
gained experience. But now, new engineers
increasingly find themselves expected to
contribute from the top-down. 
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Some of the most significant
issues that arise during the develop-
ment process are business related, as
noted in the feedback list on the right
side. The often-quoted issues of cost
and time-to-market can have a big
effect in a consumer or commercial
product. These may be less of a factor
in some high-end applications where
performance is paramount.

Some of the technical issues will
not be accessible to a new engineer
until a certain level of experience is
acquired. These include design-for-
manufacturability, design-for-test,

and EMC compliance.
Working with vendors is also part

of the process that is typically under-
taken by more experienced engi-
neers. However, this is an area where
a beginner should pay close atten-
tion, because vendors play an ever-
increasing role in product design and
development. Not only are key com-
ponents and modules obtained from
specialized suppliers, but manufac-
turing and test services may be pro-
vided by a contract manufacturing
company, possibly half-way around
the world!

Summary
Growth in wireless and other high

frequency technologies, along with
changes in the structure of the com-
ponent supply chain, has resulted in
a new set of responsibilities (and
employer expectations) for new engi-
neers. With this brief introduction,
we hope that new engineers can
begin learning more about the overall
process of product development.
Understanding technology is essen-
tial, but so is understanding the
development processes that bring
that technology to the marketplace.

TECHNICAL FEEDBACK  BUSINESS FEEDBACK  

Too complex?
Is technology available? 
Incompatible functions?

At All Process Steps:

Costs

Development time

Component availability

Technology licensing

Competitive analysis

Marketplace changes

Customer relationships

Finished Product

Product Development Decision
from Marketing (for OEMs), or from 
customer specs (for  component, 
module or subsystem suppliers)

Define Operating Parameters 
Convert product concept into 

technical terms: operating functions,
identify related standards, etc.

Identify Design of Each Block 
• Purchase standard product from sup-

plier (IC or module)
• Obtain custom product from supplier

(ASIC, RFIC/MMIC, module)
• Design in-house (Circuit design, EDA

simulation, prototyping) 

System Integration  
Collect finished blocks for manu-

facturing, production test, performance
verification, EMC compliance, etc. 

Develop System Architecture 
Create block diagram structure of
the product and determine each
block’s functional requirements
and performance specifications

Unable to meet specs
Adapt to standard products

Re-align functions 

Manufacturability problems
Low manufacturing yield

EMC-related problems
Standards compliance problems

Available components 
or performance levels

require changes

Standards compliance
Add or delete functions 

Figure 2  ·  Detailed product design flow, listing the typical design tasks for each step.  “Feedback loops” for-
making corrections to the process can be either technical or business related.


