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Product Development vs. Design 

 A Product Development  process is the entire set of 
activities required to bring a new concept to a state of 
market readiness that  includes : 
 Initial product vision 

 Business analysis 

 Marketing 

 Engineering design 

 Manufacturing plans 

 

 Design is a set of technical activities that are part of the 
product development. However, it  does not include the 
extensive business,  financial, nor marketing activities. 



Product Development Process 

reference: http://www.mrgoodacre.com/product--the-marketing-mix.html  



Product Development Phases 

1. Understand the opportunity 
Develop a vision; Market opportunity analysis; Customer need 
analysis; Competitive analysis 

 

2. Develop a concept 
Portfolio planning; Functional modeling; Product architecture 
development; Concept engineering 

 

3. Implement a concept 
Embodiment engineering; Physical and analytical modeling; Design 
for X; Robust design 



1. Understand the Opportunity 

 Develop a vision 
 Develop product X, with better performance and price than the 

competition, and increase product sales 

 Market opportunity analysis 
 What does the market want? 

 What can you sell? 

 Customer need analysis 
 What do customers want? How much are they willing to pay? 

 Competitive analysis 
 Who is the competition? 

 What products do they have in the market 



2. Develop a Concept 

 Portfolio planning 
 Develop a work plan that identifies the technology and tasks, 

establishes the specifications, sets the time-line, recognizes the 
resources, and puts a clear and realistic solution 

 Functional modeling 
 What is the main function of the product? 

 What are the sub-functions? 

 Product architecture development 
 Develop the block diagram 

 Develop the system architecture 

 Concept engineering 
 Develop the initial (non-detailed) design  

 Develop the flow charts and mechanical sketches 



3. Implement a Concept 

 Embodiment engineering 
 Transform the abstract conceptual path, chosen in the conceptual 

design phase, and mold it into a system that can actually be produced 

 Physical and analytical modeling 
 Develop the math models 

 Develop the physical prototype 

 Design for X 
 Not only design for functionality and product specs, but design for 

manufacturing, for production, for marketing, and for sales. 

 Companies can produce better products and enter the market earlier 

 Robust design 
 Design should be good enough to handle changes in the environment 



Case Study: Hard Disc Drive 



Understand the Opportunity 

 Seagate company is the largest disc drive company in 
the world 

 

 Its main customers are information storage companies 

 

 Its largest competitor is Western Digital 

 

 In order to stay ahead in the business, Seagate 
developed a plan to develop network disc drives 
with better performance and lower cost than the 
competition 

 



Understand the Opportunity 

 Hard disc drives are widely used 

 Hard disc drives are main storage units in  
 Personal Computers 

 Network Storage Systems 

 Enterprise Workstations 

 DVD Players 

 Game Boxes 

 Hard disc drives store vital information 

 Customers are willing to pay for high-density and fast 
disc drives 

 Companies are willing to spend money to develop their 
information infrastructure 



Develop the Concept 
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Develop the Concept 

 Develop a business plan to produce two products as 
follows 
 High-performance disc drive in six months 

 High-performance and low-cost disc drive in one year 

 Mechanical Parts 

 Identify all the required tasks 
 Mechanical, electrical, control firmware, and interface 

 Resources (how many teams? Engineers? Technicians?) 

 What is the budget? 

 Identify the vendors 
 Who are the vendors? What is the lead-time? 

 Organize the tasks and the appropriate time-lines 
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Develop the Concept 

 The Hard Disk Design include 

 Electronic Parts 

 Mechanical Parts 

 The Mechanical Parts are used to 

 Magnetically Store the data 

 Rotate the disks and move the arm 

 The Electronic Parts are used to  

 Control the mechanical movement  

 Transfer Data between the Disks and the Host 
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Develop the Concept 

 The Mechanical parts are all assembled in a 
sealed chamber referred to as Head Disk Assembly 
(HDA)  

 

 The HDA includes 

 Platters or Discs 

 Spindle Motor 

 Actuator Arm 

 Voice Coil Motor 

 Read/Write Heads 
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Develop the Concept 

 Platters (or discs) are made of aluminum alloy coated with a magnetic 
medium  

 Stores the data in magnetic patterns 

 Each Platter (Disc) is divided into tracks 

 The tracks have circular shapes around the center spindle and are grouped 
into cylinders 

 The cylinders are divided into sectors of 512 bytes each 

 What new technology is available? Who are the disc manufacturers 

Servo Information (stored between data sectors) is used for positioning 
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Develop the Concept 

 The discs are stacked on top of each other through a shaft 

 The Motor Spindle turns the whole assembly 

 Magnetic read/write heads are mounted on the end of an Actuator Arm 
that flies at each side of the platters 

 The Voice Coil Motor moves the actuator arm 
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Develop the Concept 

 The Electronic parts are assembled on a Printed 
Circuit Board (PCB) 

 Supervises the data transfer 

 Encodes / Decodes the stored data pattern 

 Converts D/A and A/D 

 Digital Filtering of Data 

 Controls the Spindle Motor Driver 

 Control the Arm Position 



Develop the Concept 

General Structure: Block Diagram 



Develop the Concept 

Closed Loop Control 



Develop the Concept 

Rotary VCM 



Implement the Concept 



Implement the Concept 

Actuator Arm Modeling 



Implement the Concept 

 A HDD consists of a voice coil motor (VCM), several 
magnetic heads, several disks, and a spindle motor 

 

 The mathematical model of the mechanical 
system Pm(s) is given by the following equation, 
where I is the number of modes under consideration 



Implement the Concept 



Implement the Concept 

Frequency Response 

Testing the 
performance 



Implement the Concept 



Conclusion 

 Product development involves business and 
engineering work and can be divided into three 
phases 

 Understanding 

 Developing the concept 

 Implementing the concept 

 

 A case study for a hard disc is provided to show the 
phases of product development 


