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The following information demonstrates the use of Six Sigma: Create Phase.  The Create Phase contains QFD of the customer’s needs and wants, Targets/specs, product input specification, Pugh concept, compare to class using Kano, FMEA, and scorecard.  
QFD:

The following tables and graphs are continuations from the “identify phase”.  They explain the majority of the customer’s needs and wants.
Competitor’s ability in how their product performs:  
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This table helped us to see how well the competitor’s product performs.  
Customer’s Importance:  
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The given table helps us to determine the most important needs to the customer.
QFD Matrix with competitor’s ability:
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This chart shows that how the competitors rank next to the customer’s needs, which is ranked from “1-No Ability” to “10-Best in the World”.  As you can see that the two competitors has an overall ability score of about 30%, which is considerably low compared to our 57%. 
Competitor’s ability in a spider graph:
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This chart presents the competitor’s strengths and weakness in a different way.  We can see that both of our competitors are strong in AC/DC power supply and the ability to play MP3 music, but both are weak in areas of having a lightweight component and providing an affordable price. Which these two features we found out to be very important to customers, by having these two features we would be able to compete against our leading competitors.
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The given chart is ranked among price and weight, which are important needs of the customer.  Here we list our target value for each category and also list upper and lower possibilities.  For the parameter type, each category is classified as smaller is better.  Among the chart we compared the competitors in how well they perform in each category, ranked from 1 being not better to a 10 as being best in the world.  
Product Input Specification:
Input Specification Document is a summary of what is required of the project. It is gathered from the QFD, Customer Expectations, KANO questionnaires, Safety Guidelines and schedule of events. It contains important benchmarks of what has to be met during the whole process and has to be followed as much as possible. Any changes to it must be resisted because it will affect the course of the project and subsequently cause the loss of time. 

Suggested Sources: QFD, Competitive Product, Industry Knowledge, Organizational Philosophy, Marketplace Expectations, Technical Considerations, Congruency with STRAP, Economics, and Safety.

Areas of Consideration: QCDSM – Quality (technical), Cost, Delivery (dates needed), Safety, and Morale.

Quality

	Requirement
	Best Case
	Desired - Expected
	Worst Case

	Display mode
	Push button scrolling
	Auto Slide show capable
	Single picture display

	Power Source
	AC source
	AC/DC source
	Just a DC source

	Faceplate
	Removable faceplate
	Customized Faceplate
	Non customized faceplate

	Display Size
	8”x11” display
	Comes in diff. sizes
	Single &small display size

	ease of use
	Customer friendly
	Customer friendly
	Not customer friendly

	Buttons
	Single button
	+/- buttons
	No front buttons


Cost

	Requirement
	Best Case
	Desired - Expected
	Worst Case

	Low price
	$550.00
	$520.85
	$1000.00

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Delivery

	Requirement
	Min Acceptable
	Expected
	Max Acceptable

	Model
	Anytime before expected
	12/10/03
	12/15/03

	Final Model
	Anytime before 12/20/03
	12/20/03
	12/25/03

	
	
	
	

	
	
	
	

	
	
	
	


Safety

	Requirement
	Best Case
	Expected
	Worst Case

	Safety, 
	UL approved
	UL approved
	Wont pass UL standard

	
	
	
	


Morale

	Requirement
	Best Case
	Expected
	Worst Case

	Stay upbeat
	Excited
	Motivated
	depressed

	Customer satisfaction
	Satisfied
	Satisfied
	unsatisfied

	
	
	
	

	
	
	
	

	
	
	
	


Pugh Matrix:
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With the Pugh Concept Matrix process, we were able to compare and contrast many concepts next to the competitor’s product (DATUM).  The first concept went for a less expensive component with little features.  The third concept consisted of many features but with a higher price tag.  The best-case scenario was the third concept, having a less expensive price, which was the main goal, and having some attractable features that the competitors did not have.
Compare to Best in Class using Kano:
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The given table lists the best manufactures that are available for each feature.  In the best in class description describes the specifications from each feature.  In the next column describes the final design description.  In the final design score ranks how well our final design compares to the competitor’s product. 
FMEA of Concept:
	Failure Effect (Not Achieving Customer Need or CTQ)
	Severity of Effect
	Causes of Effect
	Likelihood of Cause Occurring
	Impact if Cause Occurs
	Risk Priority Number
	Design Modification
	Predicted Likelihood
	[image: image1]
 Predicted Impact 


	Predicted RPN

	Affordable price
	5
	Too expensive
	2
	5
	50
	None
	 
	 
	 

	Can display clock/alarm
	1
	Not cost effective
	5
	2.7
	13.5
	None
	 
	 
	 

	Can double as night light
	1
	Not cost effective
	5
	2.4
	12
	None
	 
	 
	 

	Lightweight
	5
	Heavy
	3
	3.5
	52.5
	None
	 
	 
	 

	Comes in different display size
	3
	Cost
	2
	3
	18
	None
	 
	 
	 

	can handle multi format
	4
	Cost
	2
	4.3
	34.4
	None
	 
	 
	 

	It can display temperature
	1
	Not cost effective
	1
	1.8
	1.8
	None
	 
	 
	 

	Can play AM/FM radio
	1
	Not cost effective
	1
	1.3
	1.3
	None
	 
	 
	 

	editing control buttons
	5
	No room on base
	3
	4.3
	64.5
	Increase base size
	2
	             1 
	10

	Interchangeable face covers
	3
	Cost effective
	4
	3.2
	38.4
	None
	 
	 
	 

	Comes w/ a remote
	1
	Not cost effective
	5
	1.5
	7.5
	None
	 
	 
	 

	Works on AC/DC
	5
	Must work!
	1
	5
	25
	None
	 
	 
	 

	Can do slideshow
	5
	Lack of Technology
	1
	2.3
	11.5
	None
	 
	 
	 

	Can play MP3 music
	1
	Lack of Technology
	1
	1.3
	1.3
	None
	 
	 
	 


The Failure Modes and Effects Analysis was used to analyze what problems may occur in our development, and how we can either prevent them, or what we can do to fix them. It is much like the risk mitigation from the identify step, but here we predict the likelihood, impact and risk priority number for the given risk. Most of our risks came out green because the ones that were likely to happen were not “showstoppers” for our project.
Scorecard:
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The scorecard puts together all of the pieces of our project and rates them to the Sigma 4.5 and Sigma 6 scales.

Definitions for scorecard:

-The population mean (arithmetic average)
Many times we’ll use the sample mean (x) to calculate Z

-The population standard deviation

Many times we’ll use the sample standard deviation (s) to calculate Z

LSL-The Lower Specification Limit for the part

USL-The Upper Specification Limit for the Part

Z-The Sigma Level of the Product

p-The probability associated with a given z 

ppm-parts per million Defective

Opportunity-Any chance to induce a defect

Recommend setting opportunity count to 3x Bill of Materials

dpmo-defects per million opportunities (ppm/opportunities)

Short Term vs. Long Term Sigma-Short Term Sigma=Long Term Sigma + 1.5 

–A 6 sigma process is really a 4.5 sigma process with 1.5 sigma shift and drift added

•Part-Any piece that is not manufactured by your company (i.e. it is purchased)

•Process-The stages leading up to a final product

•Software-The code that runs the product (if applicable)

•Performance-How well the product performs relative to the CTQ’s (based on Input Specification Document)

Rapid Prototyping:
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+/D of Team and This Phase:
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