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Purpose

The purpose of this presentation is to provide
meaningful information and milestones to help the
Hardware developers to reduce the development
cost, time and resources needed when designing a
product.
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1. INITIAL IDEA -> PASS

At this point, it was determined that the
idea has value and can potentially sustain a
business.

The idea has been passed over to the
engineering group for implementation.

Keywords: creativity, market validation, courage



2. CONCEPT PHASE
The concept phase is the longest and most

important phase of a project. If properly executed,
can bring a lot of satisfaction and motivation which
is very important for the future of the business
created around the product

Failing in achieving the results at the expected
time can add frustration and can negatively impact
the development of the product

In conclusion, LET’S DO IT THE RIGHT WAY!

Keywords: creativity, planning, perseverance



2.1 PRODUCT’S SPECIFICATIONS

Consists of specifying the parameters
illustrating the features the system should
support when released to customers, as well as
the development features (which are specific for
the design phase:, which might not be
integrated in the final product).

Keywords: vision, research, innovation



2.2 INITIAL HARDWARE REQUIREMENTS

At this phase, the HARDWARE ARCHITECT
- lists the HARDWARE REQUIREMENTS, which

address ALL the PRODUCT’S REQUIREMENTS, along
with the development features;

- creates the block diagram of the system
which contains the high level functional blocks and
as well as interconnections between the respective
blocks and peripherals;

Keywords: hardware architecture, research



2.3 SOFTWARE REQUIREMENTS

At this phase, the hardware and software
architects collaborate and choose the core
components of the system (uProcessor, uController,
Power management, etc). The selected solution
should also indicate the operating system/firmware
and the development features that the system
needs to perform as expected.

Keywords: hardware and software architecture



2.4 HARDWARE REQUIREMENTS 

The hardware architect selects the
electronic components that satisfy the needs
of the system (addressing the product’s
requirements) and as well as the protocol
compatibility between the system’s
components (signal’s timing, voltage level,
transfer rate, power consumption, etc).

Keywords: system architecture, solution ready



2.5 INITIAL COST ASSESSMENT
At this phase, the cost of the hardware solution

can be estimated.
The cost is driven by: electrical components, 

quantities, Printed Circuit Board, accessories, 
tooling (manufacturing) and development tools 
(adapters, programmers, instruments needed for 
testing, etc) 

Keywords: cost, feature selection, alternatives



2.6 PROOF OF CONCEPT

At this phase, since the core modules of the
project are known, the developers can start
procuring development boards for the purpose of
proving the concept of the design (and to start
developing the firmware/software side). The
modules procured will be connected to form a
“prototype/platform board” (definitely a much
bigger form factor compared to the final product)

Keywords: tool procurement, platform board



2.7 SCHEMATIC CAPTURE
At this phase, the selected electronic components are

imported into the database (called library) and then
populated and interconnected to form the electrical
schematic of the device (virtually connected using a
specialized tool ).

At this stage, all the selected components should be
accompanied by the following attributes: datasheets
containing specifications, vendor’s testing results, estimated
price (for low, medium and high volume), quantity available,
etc.

Keywords: schematic, components, connectivity



2.8 ELECTRICAL SIMULATION
At this phase, the electrical circuit can be 

simulated (or only parts of the circuit that are 
considered risky).

Advantage: The simulation has proven to 
save considerable amount of money and time, 
due to the fact that it can reveal design errors 
early enough to be easily corrected.

Keywords: simulation, risk control, proactive



2.9 BILL OF MATERIALS
At this phase the BOM (Bill of materials) can

be generated for the purpose of calculating the
cost of the hardware component of the system.

Note: The cost of the solution depends on the
supported functions of the product. It’s
recommended to select only basic functions
initially.

Keywords: cost assessment, feature selection



2.10 MECHANICAL DESIGN
At this phase, the mechanical design starts,

which includes the followings: enclosure design
(dimensions), accessible points for interfaces,
buttons, light guides, apertures that facilitate the
air flow (if required), etc

These elements are very important for the
electric design, as they define the ways of
interaction between the electrical circuitry and
the physical world.

Keywords: creativity, physical structure, interaction



2.11 LAYOUT and ROUTING
At this phase the layout (the components

placement on the virtual Printed Circuit Board ) and
routing (virtual connection of components)
activities can begin.

These will take in consideration the instructions
contained in the schematic and as well as the
mechanical constraints and PCB size and keep-outs
provided by the mechanical designers).

Keywords: creativity, physical implementation



2.12 THERMAL SIMULATION

At this phase, the design can be simulated 
from a  thermal perspective (some of the circuits 
can dissipate heat, which can perturb or even 
damage the circuit/s).

Advantage: The thermal simulation, can 
reveal placement or trace routing errors that 
can still be easily corrected/optimized.

Keywords: simulation, risk control, proactive



2.13 PCB ORDER

Release the PCB and place the order (the
required number depends on the complexity of
the design, internal demand and overall cost per
each unit)

The unit is composed of PCB, the required
electrical and mechanical components, power
adaptor, etc

Keywords: order components, PCB



2.14 PREPARATION FOR TESTING
While the PCBs are being manufactured, the

hardware designers can dedicate all their time to
prepare the documentation for testing and procure
the required tools for the purpose of validating the
design (Power supplies, oscilloscopes, microscopes,
repair stations, tools, cables, spare components,
debugging tools, etc)

Keywords: documentation, plan, tools procurement



2.15 PCB POPULATION

This activity can be performed by the same
vendor that manufactured the PCB or a third party
vendor, depending on agreements, capability and
time constraints. At this phase, a bare PCB becomes
a PCBA (printed circuit board assembly), as it
contains the populated components.

Keywords: populate components, tangible



2.16 SYSTEM VALIDATION
As soon as the first batch of Printed Circuit Boards is

received and populated, the system validation phase can
begin. The validation consists in PASSING the set of tests
selected for that particular product which address both
hardware and software proper functionality according to
the theoretical specifications

Please note that the validation phase consists of as 
many iterations needed (cycle starts at the SCHEMATIC 
CAPTURE stage) to correct all the issues found during 
testing.

Keywords: validate, test, confirm



3. PILOT RUN
At this phase, a limited number of devices are

produced to test the manufacturing process and to
correct the errors in pre-production settings.

Since this is the first batch that has production
quality (accompanied by a mature
software/firmware build) most of the devices
produced at this phase can be tested as a final
product (this is a great opportunity to fix the design
issues, fine tune and finalize the design testing before
the devices are produced in high volume)

Keywords: pre-production, confidence, optimization



4. MASS PRODUCTION
At this phase, the developers should be very

confident that the product performs as
expected and start producing the devices in
higher volumes.

To reduce the cost of materials and avoid
risks of delivering the committed quantities, the
2nd and 3rd tier suppliers are qualified.

Keywords: repeatability, efficiency, standardization,
cost reduction, commitment, delivery,



5. SUSTAINING
At this phase, a considerable number of 

devices should have been delivered to the 
customers. Among a few activities that are 
conducted at this phase are: troubleshooting 
customer returns (defective devices, fix software 
bugs), collaborate and assist the Customer Support 
Centre, create a Lessons Learned document, etc

Keywords: customer support, optimization,
acknowledge mistakes



6. END OF LIFE

At this phase, the product support ends and
the resources are redistributed within the
company (hardware and software teams,
instruments, etc). With this occasion, the
product specific parts (tooling, components) are
recycled.

Keywords: redistribute resources, recycle materials



THANK YOU!



Useful resources
• http://www.radio-electronics.com/info/electronics-design/development-process/tutorial-

basics-summary.php

• https://www.youtube.com/watch?v=g7b5YZENvjY

• https://www.youtube.com/watch?v=daxit0dupF0

http://www.radio-electronics.com/info/electronics-design/development-process/tutorial-basics-summary.php
https://www.youtube.com/watch?v=g7b5YZENvjY
https://www.youtube.com/watch?v=daxit0dupF0


LegendDefinitions:
•HARDWARE = consists of interconnected electronic components 
which perform analog or logic operations on data received from the 
user or sensors (keypad, accelerometer), locally stored (calibration 
data), from the network (cloud services), which, once processed by 
the processor or controller, are transferred to the peripherals 
(display, actuators, LEDs, network, etc) 
(https://en.wikipedia.org/wiki/Electronic_hardware)
•FIRMWARE = a type of software that provides control, monitoring 
and data manipulation of engineered products and systems 
(https://en.wikipedia.org/wiki/Firmware)
•SOFTWARE = is any set of machine-readable instructions that 
directs a computer's processor to perform specific operations 
(https://en.wikipedia.org/wiki/Software) 
•ELECTRONIC DEVICE: = a system composed of a Hardware 
component, a Firmware component and a Software component

https://en.wikipedia.org/wiki/Electronic_hardware
https://en.wikipedia.org/wiki/Firmware
https://en.wikipedia.org/wiki/Software
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