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PREFACE 

This Guide contains information required by participants to successfully complete 
the 7-Step Structured Problem Solving Workshop. The Guide is also an essential 
reference when using the 7-Step methodology. 
 
The initial Companywide revision of this workshop was the result of contributions 
by 240 individual Teradyne employees who attended one of twelve Workshops 
conducted in the first half of 1991. These individuals shared their experiences 
and attempts at applying the 7-Step methodology through a series of workshop 
exercises. Cases were diagnosed and guidelines were developed based 
primarily on these experiences. 
 
Subsequent revisions of the Workshop were based on feedback from many 
hundreds of workshops held throughout Teradyne by all divisions. 
 
 
Teradyne owes a debt of gratitude to Professor Shoji Shiba of the University of 
Tsukuba, Tsukuba Japan. Much of the content and teaching methodology used 
in this workshop is based on Professor Shiba’s teachings. 
 
 
 
 
 
 
 
 
 
 
 
 

Copyright © 1991, 1997, 2000, 2002, 2004 − Teradyne Inc. All rights reserved.  
 

 
 

PLEASE HELP TO IMPROVE THESE MATERIALS 
Please email suggestions for improving these materials to 
Companywide.TQMOffice@teradyne.com

 

mailto:CorporateTQM.Office@teradyne.com
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77--StepStep

Structured Problem SolvingStructured Problem Solving

WorkshopWorkshop

Welcome to the Welcome to the ……

Are introductions in order?

Lots of shared learning …
and some fun
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Start / Resume on-time

No external interruptions

Phones / beepers off

Work in teams with everyone contributing

Use a Parking Lot

Your 7Your 7--Step Workshop GroundrulesStep Workshop Groundrules



3377--Step Workshop Rev 0445.1Step Workshop Rev 0445.1

Knowledge

Understanding

Skill
The 3 Steps of LearningThe 3 Steps of Learning

Created through information

Reading the class slides

Created by relating knowledge
to your own experiences

Class exercises & discussion

Created thru’ repetition 
and the will to use

Apply understanding
to your daily work

I A K IP I T M N I H

Openness to Learning: Put yourself in receive mode
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Short breaks will be taken as required

Workshop Agenda/ScheduleWorkshop Agenda/Schedule

Day 1
Module 1: Problems, Problems, Problems

Module 2: Getting Started with the 7-Steps

Day 2 AM
Completion of Module 2

Module 3: Using the 7-Steps

Day 2 PM - Optional
Action Learning Session

Use Your Own Data

Start to use the 7-Steps straight away

Get some practice with the commonly used tools
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Workshop ObjectivesWorkshop Objectives

For New Employees:
To prepare you for active participation in structured problem solving –
specifically within a team setting

For Longer Term Employees:
To refresh and recalibrate your existing 7-Step Knowledge & Understanding

You will:
Learn and apply the 7-Step Logic & Thinking

Understand the use and application of commonly used tools & techniques

Use the common language associated with Structured Problem Solving

Learn by doing

Your challenge: As we progress through the workshop, relate what 
you learn to your own work situation and experience
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Topics:
The Focus of 7-Step Problem Solving

7-Step Logic / Thinking

Two types of Action

Systems Thinking

Commonly used tools

Setting up an Improvement Team

Module 1 Module 1 -- Problems, Problems, ProblemsProblems, Problems, Problems

Desired Outcome:
To exploreexplore the benefits, concepts, and logic flow
of structured problem solving
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Are you a good problem solver?Are you a good problem solver?

For example: In an interview situation, how many of us would say 
we are good at solving problems?

So why do we need the 7-Steps?

What issues 
have you faced 
when trying to 

solve problems?

What skills do 
you need?
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There are many types of problemsThere are many types of problems

Getting out of bed

Should I authorize payment of this invoice?

Houston, we have a problem!

Why doesn’t the heating work properly?

Customers are complaining. We need to improve customer satisfaction

The last system we shipped took 3 days longer to install than usual

Y = f (x)
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What type of problems are we going to focus on?What type of problems are we going to focus on?

Where there is a gap between our
current performance and our goal

Problems for which there is no 
obvious, or agreed, solution

Problems which we need the help of others 
to solve - or to implement a solution

Practical, work related, customer focused, problems 
in any department / function across the company

Target

Mistakes, Accidents, Defects, 
Waste, Delays
(5 Evils) Gap /

Weakness /
problem
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Problems that are aligned to our Department / Division Problems that are aligned to our Department / Division 
Business GoalsBusiness Goals

Statement of Desired
Outcome

Metrics to
Measure Progress

Target
Value

Deadline
Date

Focused Means

Business Plan
Division:……………………………………

Owner:……………………………….

Date: ………………………………….

Statement of Desired
Outcome

Metrics to
Measure Progress

Target
Value

Deadline
Date

Focused Means

Business Plan
Division:……………………………………

Owner:……………………………….

Date: ………………………………….

ImprovedImproved
resultsresults

7-Step
Improvement Teams 
working on specific 
business problems

5 Element Table
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“Spin the wheel”

Problems come in Different SizesProblems come in Different Sizes

Break down larger problems into bite sized chunks and
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TARGET

CHECK

ACT

PLAN

DO
Deming’s PDCA Cycle

Fast spins =  Rapid Improvements / Fast Response

More spins =  Better Improvement Skills
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The Scientific Method

HereHere’’s The 7 Stepss The 7 Steps

Step 7 Reflect on the Process

Step 6 Standardize the Solution
Act

Step 5 Confirm the ResultsCheck

Step 4 Plan & Implement a 
Solution (Test a Solution)

Do

Step 3 Identify & Verify the
Root Cause

Step 2 Collect & Analyze Data

Step 1 Select a Theme (Gap)

Plan

Define & size the problem 
(the symptoms)

Look wide then deep to find 
the underlying problem

Find the root cause of the 
underlying problem
(the diagnosis)

Pilot a solution that targets 
the root cause

Did the pilot solution work? 
(significantly reduce the underlying 

problem & the symptoms)

If Yes – fully implement the 
solution (the cure)

Lessons Learned
(strengths & weaknesses) 

HereHere’’s the Logics the Logic

The Thinking Process
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An Everyday Example of 7An Everyday Example of 7--Step Logic/ThinkingStep Logic/Thinking

Getting older is a pain!

The 7-Steps worked for this 
problem!

Now always wear glasses when 
using a PC. Bought a second 
pair for home use. Scheduled 
regular eye tests

Number of headaches 
significantly reduced

Purchased a pair of glasses. 
Used them at work for two 
weeks when using the PC

Most likely cause is eye strain. 
Verified by ophthalmic tests

Headaches come on at work 
after prolonged usage of PC

Getting headaches two or three 
days a week recently. Having to 
take pain killers

Lessons learned
(Strengths & Weaknesses)

Step 7

If Yes, fully implement the 
solution
(the cure)

Step 6

Did the pilot solution work?Step 5

Pilot a solution that targets 
the root cause

Step 4

Find the root cause of the 
underlying problem
(the diagnosis)

Step 3

Look wide then deep to find 
the underlying problem

Step 2

Define & size the problem
(the symptoms)

Step 1
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A Teradyne Example of 7A Teradyne Example of 7--Step Logic/ThinkingStep Logic/Thinking

Strength: Working closely with the customer
Weakness: Not analyzing data Wide then 
Deep initially - went down the wrong track 

1. Infineon modified all existing test programs.
2. Sent the solution to all users of the PSU
3. Used the eknowledge Application Database 

to reach the widest possible audience.

No failures when piloting the solution. 86% 
reduction in worldwide usage of the PSU.

Worked with Infineon to pilot a modified test 
program. Monitored performance of the failing 
PSU over a 3 month period.

Excessive (unnecessary) switching of 50v 
relays in the customer test program when 
testing the high volume ‘Smart Power’ device.

82% of Rider Boards type LA696 within the 
power supplies failed due to 50v relay problem

High failure rate of a specific power supply 
unit (PSU) in A565 testers at Infineon 
Indonesia – 7 failures for 5 testers over a 
period of one month.

Lessons learned
(Strengths & Weaknesses)

Step 7

If Yes, fully implement the 
solution
(the cure)

Step 6

Did the pilot solution work?Step 5

Pilot a solution that targets 
the root cause

Step 4

Find the root cause of the 
underlying problem
(the diagnosis)

Step 3

Look wide then deep to find 
the underlying problem

Step 2

Define & size the problem
(the symptoms)

Step 1
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Because it’s the way we continually improve the resultsresults of our work

Why is the 7 Step Logic so important?Why is the 7 Step Logic so important?

It gives us a common language and thought process
Gets everyone on the same page as quickly as possible
Leads to faster and better decision making and responsiveness

It can be used by everyone in the company
In teams (with a Leader and Sponsor)
Individually and with colleagues (with little or no team structure)

Different terminology – but the same methodology / logic:
Business Planning
Gap Analysis
PDCAs
Project Assessments
Rapid 7-Step
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Problem Solving Requires Two Types of ActionProblem Solving Requires Two Types of Action

Containment Action (if required)
A short term temporary fix (pain killer for the symptoms)

When we have to deal with the consequences of a problem while finding a 
solution

Protect the customer (Internal & External)

Don’t forget to remove

Preventative Action (always)
The ‘long term’ solution to the problem (the cure)

Focused on the root cause of the underlying problem

Should be “standardized” into the way we work (the process) 

To prevent a problem from re-occurring you have to get to root cause –
beyond containment to prevention
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Systems ThinkingSystems Thinking

If you don’t like the results,
You have to change the processy = f (x)

The output of a process (y)
is controlled by a few

critical inputs (Xs)

Process
OutputsOutputs
(Results)(Results)

y1

y2

InputsInputs
(Drivers)(Drivers)

x1

x2

x3

Do you like
the results?

No Yes
Continue

Process ChangesProcess Changes

7-Steps

CHECK

ACT

PLAN

DODO

Two other ways change the results:

Distort the data (self delusion)

Distort the process (cut corners)

Information

Materials

Equipment

People

Products

Services

Information
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Systems Thinking Systems Thinking –– Team ExerciseTeam Exercise

• Who are the customers?

• What are the Ys?

• What are the Xs?

Consider the 
Serving Process 
in a restaurant

OutputsOutputsInputsInputs Process
y1

y2

x1

x2

x3

OutputsOutputsInputsInputs Process
y1

y2

y1

y2

x1

x2

x3

Information

Materials

Equipment

People

Products

Services

Information

Internal & 
External



191977--Step Workshop Rev 0445.1Step Workshop Rev 0445.1

Commonly Used Commonly Used ‘‘Simple but PowerfulSimple but Powerful’’ ToolsTools

Spread Sheet

Run Chart / Graph

Cause & Effect Diagram Scatter Diagram

• • • •• •
• • • •

For collecting/formatting data

Tool of choice when finding 
the Root Cause

Summarizes the 
situation

Tests for a possible 
relationship between two things

Pareto Diagram

•
• •

•

Helps find 
the

“fat rabbit”
Process Flowchart

Maps the 
process 

that’s 
causing the 

problem

Histogram

Shows the
spread of the data

HowWhoWhereWhenWhat HowWhoWhereWhenWhat

4W+1H Action Plan

Process Control Chart

VOC

Shows the type & 
size of the problem
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Setting up an Improvement TeamSetting up an Improvement Team

Typically, how 
would a team 
get formed? Discuss team roles 

and responsibilities

• Team Members
• Leader
• Sponsor
• Facilitator
• Expert Advisors / other contributors
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Key Take Key Take AwaysAways from Module 1from Module 1

The 7-Step process is a fact based logical road map 
used throughout Teradyne for improving results
(closing a gap between current performance and a goal)

If you want to change results – change the process

Y = f (x)

Effectiveness of the 7-Step Methodology is enhanced 
by the use of common tools, common language, and a
common thought process

OutputsOutputsInputsInputs Process
y1

y2

x1

x2

x3

OutputsOutputsInputsInputs Process
y1

y2

y1

y2

x1

x2

x3

Target

Mistakes, Accidents, Defects, 
Waste, Delays
(5 Evils)

TargetTarget

Mistakes, Accidents, Defects, 
Waste, Delays
(5 Evils)
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Module 2 Module 2 -- Getting Started with the 7Getting Started with the 7--StepsSteps

TopicsTopics

7-Step Guidelines & Principles 
Handbook

The Case Study

Typical Tools & Techniques

But first, let’s take a short break

Desired Outcome:
To ensureensure you have a good understanding
of each of the 7-Steps
and the logic that links them together
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Your essential guide as you learn 
to apply the 7-Step process

Contains guidelines (not rules) 
which can improve the probability 
of a rapid and successful 7-Step 
spin

Based on shared best practices 
by hundreds of Teradyne 
employees

7-Step Logic & Checklist on the 
back cover

The Scientific Method

Here’s The 7 StepsHere’s The 7 Steps

Step 7 Reflect on the Process

Step 6 Standardize the Solution
Act

Step 5 Confirm the ResultsCheck

Step 4 Plan & Implement a 
Solution (Test a Solution)

Do

Step 3 Identify & Verify the
Root Cause

Step 2 Collect & Analyze Data

Step 1 Select a Theme (Gap)

Plan

Step 7 Reflect on the Process

Step 6 Standardize the Solution
Act

Step 5 Confirm the ResultsCheck

Step 4 Plan & Implement a 
Solution (Test a Solution)

Do

Step 3 Identify & Verify the
Root Cause

Step 2 Collect & Analyze Data

Step 1 Select a Theme (Gap)

Plan

Define & size the problem 
(the symptoms)

Look wide then deep to find 
the underlying problem

Find the root cause of the 
underlying problem
(the diagnosis)

Pilot a solution that targets 
the root cause

Did the pilot solution work? 
(significantly reduce the underlying 

problem & the symptoms)

If Yes – fully implement the 
solution (the cure)

Lessons Learned
(strengths & weaknesses) 

Here’s the LogicHere’s the Logic

The Thinking Process

Define & size the problem 
(the symptoms)

Look wide then deep to find 
the underlying problem

Find the root cause of the 
underlying problem
(the diagnosis)

Pilot a solution that targets 
the root cause

Did the pilot solution work? 
(significantly reduce the underlying 

problem & the symptoms)

If Yes – fully implement the 
solution (the cure)

Lessons Learned
(strengths & weaknesses) 

Here’s the LogicHere’s the Logic

The Thinking Process
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Desired Outcome:
Define and size the problem (the symptoms)

STEP 1STEP 1
Select a Theme (Gap)Select a Theme (Gap)
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Step 1 Guidelines & PrinciplesStep 1 Guidelines & Principles

The problem should be aligned to a business goal or an 
important business Issue

Refer to a 5 Element Business Plan or a Tree Diagram (Planning tools)

Customer complaints and business metrics are indicators of business 
performance gaps 

Develop a Theme Statement

Support the Theme Statement with data showing
the size and scope of the problem

Size of problem - use a Run Chart / Process Control Chart

Scope of problem - Use a Process Diagram to show boundaries

Consider the need for immediate containment actions
4W1H Action Plan

To Step 2
Focus for

Data Collection

Business 
Goal
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Develop A Theme StatementDevelop A Theme Statement

Develop a Theme Statement that clearly articulates the specific 
weakness (gap) that will be the focus of this 7-Step spin

The Theme Statement should be one complete sentence

It should be weakness orientated (describe a gap)

It should be measurable

At an appropriate “level”

Begin with an action word (typically Reduce … the gap)

Avoid the use of acronyms and location specific lingo

Avoid the use of absolutes (e.g. Eliminate … the gap)

Avoid stating a “perceived” root cause

Avoid stating a solution

May include a specific target (e.g. 30% reduction by end June 20xx)

Theme Statement may be refined during Step 2

To Step 2
Focus for

Data Collection
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Scrub these Theme Statements against the GuidelinesScrub these Theme Statements against the Guidelines

Theme 1: Improve the time taken to process P.O.s

Theme 2: Decrease late deliveries caused by errors in manufacturing

Theme 3: Standardize software applications in order to reduce support costs

Theme 4: Mistakes in Order Entry

Theme 5: Improve the situation whereby too many input data errors are being made

Theme 6: Eliminate defects made by Engineering

Theme 7: Reduce customer frustration
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Atlantic Avenue Restaurant Case StudyAtlantic Avenue Restaurant Case Study

The Atlantic Avenue Restaurant is a popular restaurant in downtown Boston. Ten weeks ago, the 
owner installed an automated system for customers to record any complaints (via a menu driven 
screen) into all the restaurants in the chain. On average, customer complaints for the Atlantic Avenue 
are significantly higher than other restaurants in the chain.

The restaurant owner and staff are very aware of the likely negative impact that dissatisfied customers 
may have on the future of the business, so the owner has set the restaurant a goal to improve the level 
of customer satisfaction.

You and a group of other employees have immediately formed a 7-Step Team to work on the problem. 
Initial input from the restaurant manager is that the team should concentrate on waiting times because 
the manager thinks this is the biggest issue with customer complaints. 

SOME FACTS ABOUT THE RESTAURANT:
An average of 150 covers (customers) are served per day
The restaurant serves Lunches and Dinners
Open Monday to Friday
Varying number of Waiters per shift
Waiters work lunch and dinner shifts (not different staff for lunch and dinner)
Experience of waiters varies considerably
All restaurants in the chain are of a very similar size
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Atlantic Avenue Restaurant Case StudyAtlantic Avenue Restaurant Case Study

Supporting Data Showing the Size of the Problem

Atlantic Avenue Restaurant
# Customer Complaints

0

10

20

30

40

50

1 2 3 4 5 6 7 8 9 10
Week

# 
C

om
pl

ai
nt

s

Best in Chain Average

Avg.
What does 

this data tell 
us about the 

problem?

Average # Complaints per Week: 38
Range (variation): 23 to 46 
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RESTAURANT CASERESTAURANT CASE
Step 1: Select A ThemeStep 1: Select A Theme

1. Develop your team’s Theme Statement

2. Using the simple high level Process Diagram and template on 
the next slide, define the scope (boundaries) of the Serving 
Process by brainstorming Inputs and Outputs

3. Decide whether, in this particular case, your team would 
implement any immediate containment actions

Use a flip chart to record your team’s work

Use the following page for your own records

Step 1 Exercise (15 minutes)
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Theme Statement: _________________________________________________________________Theme Statement: _________________________________________________________________

Reception Process Serving Process Cashier Process

Step 1 Exercise Record SheetStep 1 Exercise Record Sheet

High Level Process Diagram

Finish:

Customer pays the bill

Process Description:

Serving a meal in the 
Atlantic Avenue Restaurant

Start:

Customer is seated

Outputs - Ys
Products, Services, Information

ProcessInputs - Xs
Information, Materials, Equipment, People

Does this problem require containment?    Yes     No

Food Preparation Process
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Step 1: Select a Theme (Gap) ChecklistStep 1: Select a Theme (Gap) Checklist

The Theme (gap) is aligned to a business goal or 
important business issue

A Theme Statement has been developed

The Theme is supported with data showing the size 
and scope of the problem

The need for immediate containment action has been 
considered 

To Step 2
Focus for

Data Collection
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Desired Outcome:
Look wide then deep to find the underlying problem

STEP 2STEP 2
Collect & Analyze DataCollect & Analyze Data
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Step 2 Guidelines & PrinciplesStep 2 Guidelines & Principles

Focus data collection on the subject of the Theme Statement

Draw a Flow Diagram of the process associated with the problem
Helps to identify possible data collection points / categories

Show how the data was analyzed (stratified) wide then deepwide then deep
to discover the underlying problem

Pareto Diagrams help find the “fat rabbit” – opportunity for improvement

A Data Analysis Worksheet (DAWDAW) is a great way to show Step 2 logic

Develop a narrowed Step 2 Conclusion Statement

To Step 3
Focus for

Root Cause Analysis

Theme Statement
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Data Collection GuidelinesData Collection Guidelines

Focus data collection on the subject of the Theme Statement

Brainstorm WHAT data could be collected. Think about:
Possible causes / Contributing factors (the Xs)

Ways that the problem/data could be stratified. E.g.:
By Materials, By Method, By Machine, By Man, By Milieu

By Product, By Process, By Project, By People, By Place, By Period (Time)

Drawing a Flow Diagram of the process associated with the 
problem can identify possible data collection categories

Develop a Checksheet to collect data
Especially if more than one person will be collecting the same data

Develop a 4W1H Data Collection Action Plan
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Process Flow Diagram (Map)Process Flow Diagram (Map)

A High Level Process Diagram was used at Step 1
to “scope” the process associated with the problem

At Step 2, a Process Flow Diagram is used to 
“map out” the flow/sequence of steps within the 
process

If additional information is included on the diagram 
(e.g. Inputs & Outputs), it is referred to as a  
Detailed Process Diagram (or Map). This can be 
particularly helpful at Step 3

Benefits
Excellent communication tool
Provides a visual overview of the process that needs 
to be improved
Helps to get a clearer understanding of what ‘actually’
happens versus what is documented or ‘supposed’ to 
happen

Reception
Process

Serving
Process

Cashier
Process

Step 1 Step 2
Input A
Input B
Input C

Input D
Input E

Step 1 
Outputs

Step 2 
Outputs

x’s

y’s

Start

Step 1

?

Step n

Finish

Step 2
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Flow Diagram Construction HintsFlow Diagram Construction Hints

Activity Decision AInput/Output
Flow line

Connector

Best done as a team activity
So as not to miss any details

Use Post-it Notes
Easy to move around/change

Show what happens when things go wrong
E.g. Rework

Use “standard” symbols for Flow Charts (e.g., PowerPoint)
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Data Collection Exercise (20 minutes)

RESTAURANT CASERESTAURANT CASE
Step 2: Collect & Analyze DataStep 2: Collect & Analyze Data

An automated ‘Customer Complaints’ data collection system is 
already in place in the Atlantic Avenue Restaurant. But if your team 
had to devise such a system, what data would you want to collect?

1. Brainstorm a “long list” of possible data that could be collected to help analyze 
complaints widely and deeply. Refer to the Process Diagram developed for the 
Step 1 Exercise and the Flow Diagram on the following slide

2. Given that data collection must be very quick and easy for customers to provide, 
use your brainstormed “long list” to select a “short list” of data that your team 
would actually collect. What criteria did you use for the selection?

Use a flip chart to record your team’s work

Use the following page for your own records

10 minutes

8 minutes

2 minutes
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Process Flow Diagram for the Serving Process

Greet &
give menu Take order Give order

to kitchen
Collect order
from kitchen

Serve food
and drink

Clear
Table

Take money
/credit card

Return change
/credit card

Any
more?

YES

NO
A

A

Brainstormed “Long List” of Customer Complaints DataBrainstormed “Long List” of Customer Complaints Data

Highlight the data that your team would actually collect (the “Short List”)

Helpful Brainstorming Guidelines

Choose an enthusiastic session 
leader

List ideas on a flip chart

Quantity not Quality of ideas

No critiquing or analysis of ideas

Create a fun atmosphere – silly ideas 
can spark a different line of thinking

Don’t force everyone to contribute   
in-turn

Use one idea to develop another

404077--Step Workshop Rev 0445.1Step Workshop Rev 0445.1

Typical Tools Used at Step 2 for Data AnalysisTypical Tools Used at Step 2 for Data Analysis

1. Pareto Diagram

2. Data Analysis Worksheet (DAW)

Step 2 Guideline:
Show how the data was analyzed (stratified) wide then deepwide then deep
to discover the underlying problem

But first, let’s have lunch
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focus on
the vital few issues

“Biggest bang for the buck”

Pareto Diagrams are a Pareto Diagrams are a ““tool of choicetool of choice””

Based on Vilfredo Pareto’s (1848 - 1923)  80/20 Rule

Identification of the “vital few” vs. the “trivial many”

Most problems arise from a relatively small number of 
causes

Pareto analysis is a technique to identify the “fat rabbit”

100%

Error Category

#
Errors

Software Coding Errors

A B C D

Period: Oct 200x

100%

Error Category

#
Errors

Software Coding Errors

A B C D

Period: Oct 200x
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Type of Defects

0
10
20
30
40
50
60
70
80
90

100
110

Failed
comp

Wrong
comp

Missing
comp

Solder
defect

Physical
damage

Reversed
comp

Other
0%

25%

50%

75%

100%

Production Defects - Printed Circuit Boards
January, 200x

Nº of
Defects

Pareto Diagram Example 1Pareto Diagram Example 1

Clearly 
titled

Time period to which the data relates is shown

Each bar is discrete 
(separate category)

Axes clearly 
identified

Only the bar that 
is to be worked 

on has been 
shaded

A cumulative line is drawn 
with a % scale

Let’s look at other examples

No single item in
‘Other’ to be greater
than or equal to the

count in the previous
category.

Bars are drawn in 
descending order 
(exception is the 

‘Other’ bar)
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0

5

10

15

20

25

30

Department A Department B Department C
0%

25%

50%

75%

100%

Average
Project Delay

(wks)

Department

Pareto Diagram Example 2Pareto Diagram Example 2

Q1: What can we conclude from this pareto diagram?

Q2: What are the weaknesses in the format of this pareto?
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Q1: What can we conclude from this pareto diagram?

Q2: What are the weaknesses in the format of this pareto?

Pareto Diagram Example 3Pareto Diagram Example 3
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Product 3 Product 1 Product 2
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100%

Product
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Project Delay
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Analyzing the data Analyzing the data wide then deepwide then deep to discover the underlying problemto discover the underlying problem

Use the columns of a spreadsheet / Data Collection form to generate as 
many 1st Level Paretos as possible (take a widewide view before digging deep)

Use 1st Level Paretos to develop the 2nd and 3rd levels (then deepthen deep) 

100%

Category

#

Title
100%

Category

#

Title

3rd Level
Deeper

100%

Category

#

Title
100%

Category

#

Title

1st Level
Wide

By:_______ By:_______ By:_______ By:_______ By:_______
100%

Category

#

Title
100%

Category

#

Title
100%

Category

#

Title 100%

Category

#

Title

100%

Category

#

Title
100%

Category

#

Title

2nd Level
Deep

100%

Category

#

Title

Drill down 
to an 
actionable 
level 
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The DAWThe DAW

Is an aid to better 
understanding of the 
problem and thorough 
data stratification

Wide then DeepWide then Deep

Shows the data analysis 
logic flow (reasoning) 
from the Theme to the 
narrowed Step 2 
Conclusion Statement

Can be downloaded 
from the Teradyne 
Website

Flipchart sized pads can 
be ordered
(Part # 302-00)

Data Analysis WorksheetData Analysis Worksheet QIT Name:  QIT Name:  

11stst LevelLevel
StratificationStratification

UseUse

Paretos & Paretos & 
HistogramsHistograms

What is theWhat is the
Fat Rabbit?Fat Rabbit?

(80% of your (80% of your 
problems are problems are 

caused by 20% caused by 20% 
of your issues)of your issues)

22ndnd LevelLevel
ParetoPareto

StratificationStratification
(developed (developed 

from 1from 1stst Level Level 
Paretos Paretos –– by by 

breaking down breaking down 
the fat rabbits)the fat rabbits)

33rdrd LevelLevel
Pareto Pareto 

StratificationStratification
(developed (developed 

from 2from 2ndnd Level Level 
Paretos Paretos –– by by 

breaking down breaking down 
the fat rabbits)the fat rabbits)

TQM-302-00 Rev 0208

Show the size & typeShow the size & type of the problem of the problem (EVENT(EVENT or ONor ON--GOING) GOING) and the objective of this Spinand the objective of this Spin
What type of problem is this? EVENT or ON-GOING?

What is the desired outcome of this 7-Step SPIN/Gap Analysis?

Show how the size of the Problem has changed over time. Helpful Hint:
If limited data available, draw a pictorial representation (indicating actual data points and dates)

Draw or describe the actual PROCESS or ACTIVITIES associated 
with the problem.

What type of problem is this? EVENT or ON-GOING?

What is the desired outcome of this 7-Step SPIN/Gap Analysis?

Show how the size of the Problem has changed over time. Helpful Hint:
If limited data available, draw a pictorial representation (indicating actual data points and dates)

Draw or describe the actual PROCESS or ACTIVITIES associated 
with the problem.

BRAINSTORMBRAINSTORM possible ways to stratify the data. List your ideas under the most appropriate headingList your ideas under the most appropriate heading

STRATIFY:
By Materials/Type 
Product, sub-system, piece-part, 
manufacturer, lot size, type of 

defect/error/complaint etc
•
•
•
•
•

By Method/Process 
Process step, type of process, method 

used, activity, procedure etc

•
•
•
•
•

By Machine/Project
Project, Serial #, S/W or H/W revision, 
System/machine type, age of equipment, 

project stage 

•
•
•
•
•

By Man/People/Time
Department, team, group, organization, 
operator, experience, length of service, 

times that problem occurs etc

•
•
•
•
•

By Milieu/Place
Market, customer, customer location, 

supplier, location, place of manf / test, 
temperature, humidity,

•

•
•
•
•

3
Draw many 1Draw many 1stst Level Paretos.Level Paretos. Then draw cascading 2nd & 3rd Level Paretos4

Helpful Hint: Look Wide then DeepLook Wide then Deep. . Don’t just cut the data by the “usual” way 

Conclusion:Conclusion:Conclusion:Conclusion:Conclusion:

By:By:__________________By:By:__________________By:By:__________________By:By:__________________By:By:__________________

Conclusion:Conclusion:Conclusion:Conclusion:Conclusion:

By:By:__________________By:By:__________________By:By:__________________By:By:__________________By:By:__________________

Conclusion:Conclusion:Conclusion:Conclusion:Conclusion:

By:By:__________________By:By:__________________By:By:__________________By:By:__________________By: _________________By: _________________

Conclusion:Conclusion:Conclusion:Conclusion:Conclusion:

By:By:__________________By:By:__________________By:By:__________________By:By:__________________By:By:__________________

Conclusion:Conclusion:Conclusion:Conclusion:Conclusion:

By:By:__________________By:By:__________________By:By:__________________By:By:__________________By:By:__________________

Conclusion:Conclusion:Conclusion:Conclusion:Conclusion:

By:By:__________________By:By:__________________By:By:__________________By:By:__________________By: _________________By: _________________

Write the overall Write the overall focusedfocused Step 2 Conclusion Statement hereStep 2 Conclusion Statement here5

Highlight SELECTED BysBysHighlight SELECTED BysBys

2
1

Cp CpKLNPL GoalUNPLAverage Cp CpKLNPL GoalUNPLAverage

Write your theme hereWrite your theme here

Block Diagram

Helpful Hint: Use the top half to show the high level flow. Use the bottom half to draw the low-
level/detailed flow associated with the Step 2 Conclusion Statement

Low-level flow diagram

Helpful Hints: - Go back to the PROCESS Box and draw the flow/activities associated with the conclusion.   - Put this statement straight into the head of the Step 3 C&E diagramthe head of the Step 3 C&E diagram

Voice of the Process
time

Helpful Hint: If there is limited data, use the Average box to show the present or typical 
level of the problem,  and the UNPL box to show the worse case value

Problem description: Problem description: 

Primarily to CONTAIN the effects of the problem

Primarily to PREVENT the problem from re-occurring

To CLOSE THE GAP - Reduce the size of the problem 

Primarily to CONTAIN the effects of the problem

Primarily to PREVENT the problem from re-occurring

To CLOSE THE GAP - Reduce the size of the problem 

Problem
Control/

Run ChartProblem
Control/

Run Chart

t

Download this Worksheet from the Company-wide TQM Office website: http://www-isg.corp.teradyne.com/tqm_info/doccats.htm. To PRINT Wksht at size required, Set printer paper size, and TICK ‘Scale to fit paper’ in the PRINT BOX

Injury occurs Notify 
Manager

Injury 
Investigation

O S H A  R e c o r d a b le  In ju r ie s
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W o r k  W e e k

#

People are getting injured while working across the division.  

On-going

X

By source
By Process step
By process type (manual vs auto)

By machine number
By machine station
By die type

By department
By job title
By Length of Service
By shift

By injury type
By body part
By type of injury

By location

Location Body Part Injury Type Source of Injury Job Title

Sprains by Body Part Sprains by Job Code

Non-Exempt Sprains by 
Location

91 Northeastern 
Blvd accounts for 27% of all 
OSHA recordable injuries.

27% of OSHA 
recordable injuries are related 
to the back.

Sprains account for 
73% of OSHA recordable 
injuries.  The FAT RABBIT!

51% of OSHA 
recordbable injuries are for 
sources not on the main list.

Machine operators 
account for 32% of OSHA 
recordable innjuries

37% of sprains are related to 
the back.

Non exempt 
employees account for 98% of 
sprain related injuries. Fat Rabbit

NH accounts for 66% of all non 
exempt sprains.

Sprains for Assembler/Machine operators in NH are the biggest problem.

Reduce the number of OSHA Recordable injuries. - Revised:  Reduce the number of sprain related OSHA Recordbable Injuries

No Sprainers

NH Machine 
Operators 
carry out 

normal tasks

Back Sprain 
injuries occur

Log injury 
and  inform 

manager

# of Injuries By Location
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Assembler/Machine Operators 
account for 75% of all sprains in NH.

Injury occurs Notify 
Manager

Injury 
Investigation
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People are getting injured while working across the division.  

On-going

X

By source
By Process step
By process type (manual vs auto)

By machine number
By machine station
By die type

By department
By job title
By Length of Service
By shift

By injury type
By body part
By type of injury

By location

Location Body Part Injury Type Source of Injury Job Title

Sprains by Body Part Sprains by Job Code

Non-Exempt Sprains by 
Location

91 Northeastern 
Blvd accounts for 27% of all 
OSHA recordable injuries.

27% of OSHA 
recordable injuries are related 
to the back.

Sprains account for 
73% of OSHA recordable 
injuries.  The FAT RABBIT!

51% of OSHA 
recordbable injuries are for 
sources not on the main list.

Machine operators 
account for 32% of OSHA 
recordable innjuries

37% of sprains are related to 
the back.

Non exempt 
employees account for 98% of 
sprain related injuries. Fat Rabbit

NH accounts for 66% of all non 
exempt sprains.

Sprains for Assembler/Machine operators in NH are the biggest problem.

Reduce the number of OSHA Recordable injuries. - Revised:  Reduce the number of sprain related OSHA Recordbable Injuries
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NH Machine 
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normal tasks

Back Sprain 
injuries occur
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Assembler/Machine Operators 
account for 75% of all sprains in NH.
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Data Analysis Exercise (25 minutes)

RESTAURANT CASERESTAURANT CASE
Step 2: Collect & Analyze DataStep 2: Collect & Analyze Data

Your team have collated data from the customer complaints system for the last 
two weeks into a spreadsheet (see next page).

1. Individually, construct any one of the three possible 1st level Pareto diagrams. 
Teams to ensure that all three Paretos are drawn

2. As a team, show how 2nd and 3rd level Paretos can be developed to come to a 
focused conclusion from the data

3. Write a Conclusion Statement from your team’s Pareto analysis

Use the following pages to draw your Paretos

12 minutes

10 minutes

3 minutes
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Restaurant Case Restaurant Case –– Data Collection SpreadsheetData Collection Spreadsheet
TotalsFridayThursdayWednesdayTuesdayMonday

1005511101410Daily Totals

10012886493801011328Daily Lunch & 
Dinner Totals

4221210000000Other

6332300000010Seats too 
crowded

9361510010010Food not fresh

130130602020201Waiter not 
friendly

4130200011000Room 
temperature

141131602020201Cold food

130130801010201Wrong food

3723511713030705Wait too long 
for food

ReasonDinnerLunchDinnerLunchDinnerLunchDinnerLunchDinnerLunchDinnerLunch
Reason for 
Complaint



494977--Step Workshop Rev 0445.1Step Workshop Rev 0445.1

Before Pareto Title: 

Nº
Complaints

%

RESTAURANT CASE RESTAURANT CASE –– Pareto Analysis ExercisePareto Analysis Exercise

505077--Step Workshop Rev 0445.1Step Workshop Rev 0445.1

RESTAURANT CASE RESTAURANT CASE –– Pareto Analysis ExercisePareto Analysis Exercise
Before Pareto Title: 

Nº
Complaints

%



515177--Step Workshop Rev 0445.1Step Workshop Rev 0445.1

RESTAURANT CASE RESTAURANT CASE –– Pareto Analysis ExercisePareto Analysis Exercise
Before Pareto Title: 

Nº
Complaints

%

525277--Step Workshop Rev 0445.1Step Workshop Rev 0445.1

Title:Title:

Conclusion from Pareto Analysis:

RESTAURANT CASE RESTAURANT CASE –– Cascaded ParetosCascaded Paretos
1st Level Paretos

2nd Level Paretos

3rd Level Pareto

Title:Title: Title:Title:

Title:Title: Title:Title:

Title:Title:



535377--Step Workshop Rev 0445.1Step Workshop Rev 0445.1

Restaurant Case Restaurant Case -- WhatWhat’’s Next?s Next?

Have we finished 
collecting & 

analyzing data?

Is it possible to
“dig deeper”

(be more specific)?

545477--Step Workshop Rev 0445.1Step Workshop Rev 0445.1

Time Food Ordered 

Waiting Time (mins)

11.30 11.45 12.00 12.15 12.30 12.45 13.00 13.15 13.30 13.45 14.00

12.8 12.5 14.0 14.5 14.8 15.7 16.0 17.5 17.2 16.0 14.0

Average waiting times for food at Friday lunch

RESTAURANT CASERESTAURANT CASE
Step 2: Collect & Analyze DataStep 2: Collect & Analyze Data

Your team has a count of the number of “wait too long for food” complaints. As 
this is the number one customer complaint, it was decided to measure how long 
customers are having to wait for their food – specifically at Friday lunchtime. This 
data is given below and plotted on a Run Chart on the next page.

As a class, review the data and develop a narrowed Step 2 Conclusion Statement

“Waiting for Food” Run Chart



555577--Step Workshop Rev 0445.1Step Workshop Rev 0445.1
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Avg. Waiting
Time for food
Friday Lunch
(minutes)

Time Food Ordered Friday Lunchtime
11.30 11.45 12.00 12.15 12.30 12.45 13.00 13.15 13.30 13.45 14.00

‘‘Wait for Food Friday LunchWait for Food Friday Lunch’’ Run ChartRun Chart

Average waiting time during Friday lunch: 15 minutes

Range of wait times: Maximum: 17.5 minutes    Minimum: 12.5 minutes

Narrowed Step 2 Conclusion Statement

BEFORE DATA

Avg.

565677--Step Workshop Rev 0445.1Step Workshop Rev 0445.1

Restaurant Case Restaurant Case -- WhatWhat’’s Next?s Next?

Let’s review a 
hardcopy DAWDAW

for the 
Restaurant Case

Restaurant Case

DAW
Hit Esc key to return to 
Workshop presentation
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575777--Step Workshop Rev 0445.1Step Workshop Rev 0445.1

Step 2: Collect & Analyze Data ChecklistStep 2: Collect & Analyze Data Checklist

Data collection was focused on the Theme Statement

A Flow Diagram of the process associated with the 
problem was drawn

Can clearly show how the data was analyzed wide 
then deep to discover the underlying problem

A narrowed Step 2 Conclusion Statement
has been developed 

To Step 3
Focus for

Root Cause Analysis

585877--Step Workshop Rev 0445.1Step Workshop Rev 0445.1

STEP 3STEP 3
Identify & Verify the Root CauseIdentify & Verify the Root Cause

Desired Outcome:
To find the root cause of the underlying problem 
(the diagnosis)
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Step 3 Guidelines & PrinciplesStep 3 Guidelines & Principles

Focus root cause analysis on the Step 2 Conclusion Statement
Ask “5 Whys” against the Step 2 Conclusion Statement

Develop a Detailed Process Flow Diagram of the process steps 
associated with the underlying problem

Will assist in highlighting potential causes

Show how facts (data) were used to identify and verify
the selected root cause

The Root Cause Analysis (RCARCA) Method, using a C&E Diagram, is the 
best practice technique

Develop a conclusion statement that clearly articulates
the root cause of the underlying problem

To Step 4
Focus for the Pilot Solution

Step 2 Conclusion

606077--Step Workshop Rev 0445.1Step Workshop Rev 0445.1

RESTAURANT CASERESTAURANT CASE
Step 3: Identify & Verify the Root CauseStep 3: Identify & Verify the Root Cause

Following the process of focusing on the area of greatest concern, your team 
has decided to get a better understanding of the work practises that are 
associated with the narrowed Step 2 Conclusion Statement

1. Using the Worksheet on the next page, identify which of the process steps 
are likely to have a direct effect on the Narrowed Step 2 Conclusion 
Statement

2. For each of these process steps, identify critical input variables (Xs) and 
the outputs (Ys)

Use a flip chart to record your team’s work

Use the Worksheet for your own records

Detailed Process Flow Exercise
(15 minutes)

3 minutes

10 minutes

2 minutes
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Restaurant Case Restaurant Case –– Step 3 Flow Diagram WorksheetStep 3 Flow Diagram Worksheet
Process Flow Diagram of the Serving Process

Greet &
give menu Take order Give order

to kitchen
Collect order
from kitchen

Serve food
and drink

Clear
Table

Take money
/credit card

Return change
/credit card

Any
more?

YES

NO
A

A

Detailed Process Flow Diagram (Map) for Steps Associated with Customers Waiting for Food

Xs

•
•
•
•

Xs

•
•
•
•

Xs

•
•
•
•

Xs

•
•
•
•

Ys •
•

Ys •
•

Ys •
•

Inputs (Xs): Information, Materials, Equipment, People Outputs (Ys): Products, Services, Information

626277--Step Workshop Rev 0445.1Step Workshop Rev 0445.1

Typical Tools / Techniques Used During Step 3Typical Tools / Techniques Used During Step 3

1. Cause & Effect (C&E) Diagram

2. The RCA Method

3. Scatter Diagrams
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Alternative names:

Ishikawa diagram

Fishbone diagram

WHY diagram

Cause & Effect (C&E) DiagramCause & Effect (C&E) Diagram

Organizes and displays THEORIESTHEORIES (hypotheses) of what might be 
causing the underlying problem identified at Step 2

Encourages innovative thinking (brainstorming)

Shows all the logic paths explored in the search for the root cause
5 Whys Logic

Excellent communication tool

Very easy to read ….. but needs practise to develop

Basic types:

Dispersion

Process

646477--Step Workshop Rev 0445.1Step Workshop Rev 0445.1

•
•

•
•

CAUSES

EFFECT

People Process

PolicyPlace 1st WHY

2nd WHY

3rd WHY

4th WHY
5th WHY

Main Branch Headings
Ms 

Manpower
Materials
Methods
Machines
Measurements
Milieu (environment)

Ps 
People
Provisions
Procedures
Place
Patrons
Policies

Focuses Root Cause Analysis on the Underlying ProblemFocuses Root Cause Analysis on the Underlying Problem

Narrowed Step 2 
Conclusion Statement

Step 3 Conclusion Statement:

Step 2 Analysis
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5 Whys Logic5 Whys Logic

Ask “Why” repeatedly (rule of thumb is 5 times) until you reach the 
root cause – i.e., can’t sensibly go any deeper / an actionable level

Explore possible causes
Wide then Deep

Fuel blockage

Moisture in the fuel

Wrong fuel used (diesel instead of un-leaded)

No fuel in the tank

Fuel leak

Did not refuel

Warning indicator not working

Car not serviced regularly

Company policy At what level would you 
develop a solution?

And Why?

Company car
won’t start

Engine Management SystemFuel Injector

Fuel   

Driver

Eliminated based on data / facts

Selected root cause

666677--Step Workshop Rev 0445.1Step Workshop Rev 0445.1

Process
Step

Process
Step

Process
Step

Process
Step

Cause

Cause

Step 2
Conclusion
Statement

Cause

Cause

‘‘ProcessProcess’’ C&E DiagramC&E Diagram

Causes are developed for each step in the process

Easy to understand because it follows the process

•
•

•
•

•
•

•
•

Step 2 Analysis
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Some common problems to look out for:Some common problems to look out for:

The Theme Statement is put into the effect box – instead of the 
narrowed Step 2 Conclusion Statement 

Solutions (not causes) are shown on the diagram

The logic doesn’t “hang together”

Only one or two main branches are shown

Does not go down 5 Why’s on the most likely causes

Ambiguous wording (e.g. Communication)

The selected root cause is not identified

Data has not been used to select and test the root cause

686877--Step Workshop Rev 0445.1Step Workshop Rev 0445.1

Step 3 Conclusion:
System level tests should be 

performed on returned boards at 
Teradyne and at customer sites

What are the Weaknesses with this C&E Diagram?What are the Weaknesses with this C&E Diagram?

Technicians need to be trained 
on testing returned boards

PatronsProvisions

High failure rate 
of returned 
boards at 

Customer X

Some boards are not diagnosed

Packaging material 
inadequate

Excessive socketed
components on boards

Improper seating of 
boards in system

Customer has not 
qualified the connectors

Customers are 
misdiagnosing failures

Customers have not been trained

Intermittent failures not caught

Test cycle too short

Boards are failing customer 
applications tests

Customer tests not 
carried out at system test

Failures caused 
during shipping

Socketed components 
are loosened

No system test 
at customer site

Repair process allows failing 
boards to escape

No system test for 
returned boards

People

Overall Comment: 

Process

1 2

3
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THETHE METHODMETHOD

Uses the Cause & Effect (C&E) Diagram

Incorporates a Root Cause Funnel

Addresses some of the common weaknesses
Only get to “containment” level

Root cause selected on the basis of opinion not facts

No consensus on the selected root cause

Standard symbols are used on the diagram
Eliminated Not Pursued Selected

707077--Step Workshop Rev 0445.1Step Workshop Rev 0445.1

THETHE METHODMETHOD

Root Cause funnel

•
•

•
•

Prepare
for the 

root cause 
analysis

Skeleton C&E Long list C&E

People

ProcessMilieu

Place

cause

cause
cause

cause

cause

cause

cause
cause

cause

cause

cause

cause
cause

cause

cause

List
all 

possible 
causes

cause
cause

cause
cause
cause
cause

Use
existing data 
to eliminate 

unlikely 
causes

Shortlist C&E

People

ProcessMilieu

Place

cause
cause

cause

Select 
the most 
probable 
causes 

using new 
data

Shortlist C&E
with selections

People

ProcessMilieu

Place

root
cause

To Step 4

Home-in
on a root 

cause

Completed
C&E Diagram

People

ProcessMilieu

Place

(PLUSH)(PLUSH)
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Production Rate (Units / hr)

Nº of
Defects
Product

X

•
•• •

• •
• •

•
• •

• •
• •

•

•
•

• •
•

•
•
•

•

Production rate
too high

Defects in
product X?

Conclusion: There is a strong positive 
correlation between production rate and the 
number of defects for Product X

Scatter DiagramScatter Diagram

Used to study the relationship between two variables 
(possible CAUSE and EFFECT relationship)

Is a standard Excel chart

727277--Step Workshop Rev 0445.1Step Workshop Rev 0445.1

Positive Correlation

Negative Correlation

No Correlation

Definite relationship between the
potential root cause (X) and the effect (Y)

between the potential root cause (X) and the effect (Y)

••••
••••

•••Weight

# Calories Consumed

•

•••
•••

•••

Weight

Minutes of Exercise per day

•
•

•
•

••
•

Weight

Height

How to read Scatter DiagramsHow to read Scatter Diagrams

The strength of correlation (Strong, Weak, None) is determined by the spread of the data points 
from a ‘Best Fit’ (Regression) line drawn through all the data points
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1. Brainstorm possible causes for the Step 2 Conclusion Statement
Refer to your Detailed Flow Diagram (the Xs)

Refer to Pareto analysis

2. List the possible causes under appropriate main Branch Headings

3. Develop a “5 Whys” logic chain for one of the possible causes

4. Identify what data would be required to verify the root cause

Use an              Template and Post-it Notes

Use the following page for your own records

RESTAURANT CASERESTAURANT CASE
Step 3: Select & Verify the Root causeStep 3: Select & Verify the Root cause

Root Cause Analysis Exercise
(30 minutes)

747477--Step Workshop Rev 0445.1Step Workshop Rev 0445.1

RESTAURANT CASE C&E DiagramRESTAURANT CASE C&E Diagram

Conclusion Statement

Date:

Participants:

Eliminated Not pursued Selected

Notes

Template
downloadable from the 

Teradyne website

Part# 304 - 00
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Your team reviewed additional data and used Excel to construct scatter diagrams to find 
possible correlations between the factors influencing ‘waiting for food’ complaints:

Number of Customers
Customer / Waiter Ratio

RESTAURANT CASERESTAURANT CASE
Step 3: Identify & verify the Root CauseStep 3: Identify & verify the Root Cause

Scatter Diagrams Exercise (10 minutes)Scatter Diagrams Exercise (10 minutes)

5

4

6

Avg. Food Prep. 
Time (minutes)

316.681333

419.25962

118.65931

# 
Complaints

Cust/Waiter 
Ratio

# 
Waiters

# 
Customers

Day

55.6

32.7

35.7

# 
Complaints

Waiter Experience 
(Years)

Scatter Diagram Data (Only 3 rows of data shown)
50 rows of data available 25 rows of data available

1. Write a conclusion statement (type & strength of correlation) for each of the 
scatter diagrams on the next page

2. Write your team’s Step 3 Conclusion Statement on a flip chart (use the page 
following the scatter diagrams for your own records)

152Wed

185Thur

122Tues

211Fri

105Mon

Avg. # 
Customers

Day

Food Preparation Time
Waiter Experience
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Step 3 Scatter DiagramsStep 3 Scatter Diagrams
# Customer Complaints vs # Customers
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Now that you have completed a C&E diagram and analyzed more data to 
support/eliminate your potential root causes, what is your team’s Step 3 
conclusion?

Step 3 Conclusion Statement:

RESTAURANT CASE RESTAURANT CASE -- Step 3 ConclusionStep 3 Conclusion
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The                 Method: The Atlantic Avenue Restaurant

Too many choices

Menu not clear

Friday lunchtime Customers

1 menu for lunch and dinner

Overlap of reservations

Difficult to keep track of bookings

No central log

Some customers change their order

Customers are waiting 
too long (avg.15 mins) 
for food on Friday 

lunchtime

Not enough food 
pre-prepared

Staff roster does not take  
into account staff experience

Wait staff

Under staffed
Same staff levels as other days

New supervisor

No analysis of numbers of 
customers per day/meal

More customers
New promotion

Food Preparation

No process to maintain 
customer/wait staff ratio

Maintain costs as per other days
Not company policy

No instructions left by previous supervisor
Use of inexperienced 
staff

The way we work

Too many tables allocated 
to each waiter

More tables occupied 
on Fri. lunch

More customers 
on Fri. lunch

Capacity of kitchen (too small)

Kitchen prepares wrong food
Orders get mixed up

No process in place

Waiters have to wait for food to be prepared

Chefs not sure how many 
customers to cater for

Rely on 
‘old’ data

Conclusion: The team have identified ‘No process to maintain 
customer/wait staff ratio’ as the most dominant root cause

Date: July 15 to 23rd

Participants:  Judy, Greg, Bill, 
Sally, Fred, Stan (Head Chef), 
Meg (Manager)

Notes

1. Deleted using data on ‘Complaints 
by Reason’ Pareto.

2. New promotion has brought in more 
customers, but this is not the root 
cause of our Friday Lunchtime 
problems

3. Deleted on the basis of new data 
(see scatter diagrams)

4. Reviewed with Sponsor July 22nd

1
2

3

1

2 4

Kitchen can not keep up 
with the number of orders

Not enough kitchen 
staff on duty

Food prep. Takes longer on Fridays

Not enough Kitchen Staff
More customers on a Friday

3



797977--Step Workshop Rev 0445.1Step Workshop Rev 0445.1

Step 3: Identify & Verify the Root Cause ChecklistStep 3: Identify & Verify the Root Cause Checklist

The Root Cause Analysis was focused on the 
narrowed Step 2 Conclusion Statement

A Detailed Flow Chart was developed for the process
steps associated with the underlying problem

Can clearly show how facts (data) were used to 
identify and verify the selected root cause

A Step 3 Conclusion Statement that clearly 
articulates the root cause of the underlying
problem was developed To Step 4

Focus for
The Pilot solution
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Review of first 3 Steps Review of first 3 Steps –– The logic so farThe logic so far

1

Step

Aligned to business goal set by the 
Restaurant owner

Run chart used to show the type and size of 
the problem over time

A Theme Statement
Reduce the number of customer 
complaints in the Atlantic Avenue 
Restaurant

Not required4W1H Containment Action Plan

CommentsKey Deliverables

2

Flow diagram for the Serving ProcessA Process Flow Diagram

See DAW for logicA Narrowed Step 2 Conclusion Statement
Customers are waiting 15 minutes 
(avg.) for food Friday lunchtimes

3

Used The             Method

See C&E Diagram and scatter diagrams

A concise statement of the root cause
Customer / Waiter ratio not being 
maintained

Flow diagram showing critical Xs and Ys for 
the steps associated with ‘waiting for food’

A Detailed Process Flow Diagram
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Close of Day 1Close of Day 1

Review any outstanding Parking Lot issues

Feedback on Day 1
Any issues that can be addressed in advance of Day 2?

77--StepStep

Structured Problem SolvingStructured Problem Solving
WorkshopWorkshop
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77--StepStep

Structured Problem SolvingStructured Problem Solving

WorkshopWorkshop

Welcome to Day 2 of the Welcome to Day 2 of the ……

AMAM

Completion of Module 2 (Steps 4 to 7)

Module 3: Using the 7-Steps

Enhancing your understanding of the practical 
application of the 7-Steps and the common language

PMPM

Optional Action Learning Session

Bring your own problem / data 

Click the Yellow bar for a 
reminder of the Steps
and the logic 
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The Restaurant Case Study The Restaurant Case Study –– The logic so farThe logic so far

1

Step

Aligned to business goal set by the 
Restaurant owner

Run chart used to show the type and size of 
the problem over time

A Theme Statement
Reduce the number of customer 
complaints in the Atlantic Avenue 
Restaurant

Not required4W1H Containment Action Plan

CommentsKey Deliverables

2

Flow diagram for the Serving ProcessA Process Flow Diagram

See DAW for logicA Narrowed Step 2 Conclusion Statement
Customers are waiting 15 minutes 
(avg.) for food Friday lunchtimes

3

Used The             Method

See C&E Diagram and scatter diagrams

A concise statement of the root cause
Customer / Waiter ratio not being 
maintained

Flow diagram showing critical Xs and Ys for 
the steps associated with ‘waiting for food’

A Detailed Process Flow Diagram
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Desired Outcome:
Pilot a solution that targets the root cause

STEP 4STEP 4
Plan & Implement a SolutionPlan & Implement a Solution

(Test a Solution)(Test a Solution)
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Step 4 Guidelines & PrinciplesStep 4 Guidelines & Principles

The solution should target the root cause – not peripheral issues
Can confuse the results

Develop a 4W1H Action Plan - monitor regularly, modify as required
Step 4 is a trial / experiment to test the likely results if fully deployed

Consider improving the existing process before re-engineering

Get knowledgeable and affected individuals involved in the planning stage

Establish the duration of the pilot 

Identify the measurements to confirm that the solution worked
The measurements will need to show a ‘significant’* reduction in:

1. The underlying problem identified in the Step 2 conclusion

2. The problem identified in the Theme Statement
To Step 5

Confirm the Results
*Statistical significance is outside the scope of this workshop

Step 3 Conclusion

868677--Step Workshop Rev 0445.1Step Workshop Rev 0445.1

Now your team understands the cause of customers complaining about waiting too 
long for food Friday lunchtime:

1. Develop a 4W1H Action Plan to pilot your solution

Consider improving the existing Serving process

Determine the duration of the pilot

2. Describe the measurements your team will use to
confirm whether the solution has worked.

Use a flip chart to record your plan

Use the 4W1H matrix on the following page for your own records

Step 4 Exercise (20 minutes)

RESTAURANT CASERESTAURANT CASE
Step 4: Test a SolutionStep 4: Test a Solution

15 minutes

3 minutes

2 minutes
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WHAT Who When Where HowNº

Generated by: ____________________________    Date: ________________

RESTAURANT CASERESTAURANT CASE
Step 4: Plan & Implement a Solution (Test a Solution)Step 4: Plan & Implement a Solution (Test a Solution)

Confirmation Measurements
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Step 4: Test a Solution ChecklistStep 4: Test a Solution Checklist

The solution targets the root cause – not peripheral 
issues

A 4W1H Action Plan was developed and 
implemented

Measurements that will be used to confirm the 
solution worked have been identified

To Step 5
Confirm the Results
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Desired Outcome:
To confirm whether the pilot solution worked 
(the desired results were achieved)

STEP 5STEP 5
Confirm the ResultsConfirm the Results
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Step 5 Guidelines & PrinciplesStep 5 Guidelines & Principles

Compare data from before and after pilot implementation
Consider whether the data need to be normalized

Confirm the results using Comparative Paretos and Run Charts
Impact on the problem stated in the Theme

Impact on the underlying problem

Identify potential Positive and Negative side effects

Confirm results with the customer if practical to do so

Assess Lessons Learned during pilot implementation
What lessons were learned when piloting the solution?

Develop a Results Statement
Summarizing the results and lessons learned

To Step 6
Standardize the Solution

Solution test data
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Typical Tools/Techniques Used During Step 5Typical Tools/Techniques Used During Step 5

1. Normalizing Data

2. Comparative Paretos

3. Run Chart
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Normalization factor = 0.5
Before # Samples    100
After # Samples       200

Normalization factor = 2
Before Time Period - 2 months
After Time Period   - 1 month

Example: Number of Samples:

Example: Time Period:

Multiply AFTER 
data by 0.5

Multiply AFTER
data by 2

Why normalize data?  To compare apples with apples

Data must be normalized if:
The NUMBER OF SAMPLES before the change is different from the 
number of samples evaluated after the change.   OROR

The TIME PERIOD used for Before data is different from After data.

Normalizing DataNormalizing Data
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Comparative ParetosComparative Paretos

• Before & After diagrams are Paretos in their own right
• Y axes must be the same scale
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Overall reduction
of 74 complaints

Positive Side Effects:

Negative Side Effects: 
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Complaints by Day Comparative ParetosComplaints by Day Comparative Paretos
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Run Charts     Run Charts     

Before
Avg:  15 minute wait for food

Range:  12.5 to 17.5 minutes

After
Avg: _______ minute wait for food

Range: ________ to ________ minutes

Atlantic Avenue # Customer Complaints
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1. The Problem Identified in the Theme

2. The Underlying Problem

Before
Avg:  38 complaints per week

Range:  24 to 44 complaints

After
Avg: ________ complaints per week

Range: _______ to _______ complaints
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Step 5 Exercise (12 minutes)

RESTAURANT CASERESTAURANT CASE
Step 5: Confirm the ResultsStep 5: Confirm the Results

In your teams, use the Comparative Paretos and Run Charts on the previous 
pages to develop a Step 5 Results Statement. Write your Statement on a flip chart

Results Statement
Effect on the Theme:

Effect on the underlying problem:

Potential Side Effects
Positive:

Negative:

Customer Feedback:

Lessons Learned During Pilot Implementation
•
•
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Step 5: Confirm the Results ChecklistStep 5: Confirm the Results Checklist

Data from before and after pilot implementation has 
been compared

Lessons learned during the pilot implementation 
have been assessed

A Results Statement summarizing results and 
lessons learned has been developed

To Step 6
Standardize the Solution
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Desired Outcome
To fully implement the solution piloted at Step 4

STEP 6STEP 6
Standardize the SolutionStandardize the Solution
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Step 6 Guidelines & PrinciplesStep 6 Guidelines & Principles

Develop a 4W1H Action Plan to fully implement the solution
Plan to get the maximum possible benefit from the solution

Don’t forget the lessons learned during pilot implementation

Include actions to prevent continued use of the “old” way of working 
(Remove out of date documentation, software, jigs/fixtures, databases etc.)

Where actions extend beyond the life of a team, establish a review schedule 
to ensure the actions get fully implemented 

Document & Maintain the revised process
Use existing divisional/department documentation system where appropriate

Update the existing Process Flow Diagram

Train, inform, and involve affected individuals

Continue to monitor Results over time
To ensure the results don’t deteriorate

Standardize, Do, Check, Act (SDCA) process Improved results to 
the customer

Results Statement
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Standardization GuidelinesStandardization Guidelines

Document & Maintain the revised process

Everyone needs to know:
What needs to be done

Who needs to do it

When it needs to be done

Where to find the information, equipment, materials

How to do it (Detailed Instructions)

5 Key areas of Standardization
Training

Communication

Monitoring

Standardization across like processes

Documentation
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Using the Step 6 Guidelines, develop a 4W1H Action Plan to describe how your 
team would standardize your solution. Include:

Actions to prevent continued use of the ‘old’ way of working

Metrics to be monitored over time

Use a flip chart to record your team’s work

Use the following page for your own records

Step 6 Exercise (15 minutes)

RESTAURANT CASERESTAURANT CASE
Step 6: Standardize the SolutionStep 6: Standardize the Solution
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WHAT Who When Where HowNº

Generated by: ____________________________    Date: ________________

Restaurant Case Step 6: Standardize the SolutionRestaurant Case Step 6: Standardize the Solution

Metrics to be Monitored Over Time

Specific Action(s) to Prevent continued use of the ‘Old’ Way of Working
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Step 6: Standardize the Solution ChecklistStep 6: Standardize the Solution Checklist

A 4W1H Action Plan to fully implement the solution 
and “spread the word” has been developed

The revised process has been documented and will 
be maintained

Results will continue to be measured

Improved results 
to the customer
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Desired Outcomes
1. Lessons learned from this spin are used 

to improve your 7-Step skills

2. Decide “What next”

3. Complete the Improvement Story

STEP 7STEP 7
Reflect on the ProcessReflect on the Process

10610677--Step Workshop Rev 0445.1Step Workshop Rev 0445.1

Step 7 Guidelines & PrinciplesStep 7 Guidelines & Principles

Consider how the 7-Step process could have been better executed
Summarize Lessons Learned (what worked well; what slowed progress)

Review “Plan vs. Actual” against your timeline or initial expectations

Decide, “What next”
Recommend the next problem (fat rabbit) needing attention

A team may decide to work on the next problem or may disband

Complete the Improvement Story and review with your Sponsor
Use a suitable Story format to show the logic and summarize achievements
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3 Tips on Developing a 73 Tips on Developing a 7--Step Improvement StoryStep Improvement Story

1. Build the Story As You Go
Highlight the logic trail in the form of a story. From:
“This is the problem” to …
“Our solution has been tested and will reduce the problem by X% (saving $y)”

Should concisely communicate how you went about the 
improvement work – and the benefits achieved

Review with the sponsor “As you go” (helps to keep ‘on-track’)

2. Capture Each Step in 1-2 Pages
Focus on the logic and the conclusions
Should be short and concise - not be a ‘hefty tome’
In some cases a one page hand written overview may suffice

3. Easier to use existing Formats, Tools, and Software
See the Teradyne website
Rapid 7-Step Storyboard
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Rapid 7Rapid 7--StepStep
A One page StoryboardA One page Storyboard

1A.  Define the problem  

QIT Name:
QIT No.

Cause & Effect Diagram
or

Relations Diagram

Cause & Effect Diagram
or

Relations Diagram

Rapid Rapid 77--StepStep

1B.  Does this problem require containment?  

What happens?
Why is this a problem?
When does it occur?
Where does it occur?
How often does it occur?
How was it detected?

High Level Block Diagram:
Measuring Stick:
How should this be measured to show status?

2.  Data Collection
Attach run charts / checklists / paretos

If yes, what actions can be taken NOW to contain the problem?

What are the conclusions from your data?

3. What’s the root cause of the problem?
Ask “why?” 5 times against your conclusion.
The conclusion from Step 2B should lead you to the root cause.

Start Date: End Date:

Theme:

What Who When Where How

7.  Diagnosis (Do this as you go …not just at the end.)
Comments are encouraged from team members as well as others. (positive or at 
least constructive comments please)

Name Date Step Comments

Leader: Members:
Sponsor:

Members:

6. Standardization
How has the solution been standardized so it will not happen again?

When should this be reviewed to ensure long term success?

What Who When Where How

(attach data that you can compare against Step 2 data that demonstrates the 
corrective actions worked.)

5. Confirm the Results
Have all actions been completed?  Yes  No
What can you do NOW  to confirm that it worked (test?) ?

What will you monitor over time to confirm the impact on the on the 
problem ?

4. What is the solution?

What Class is the Solution? See explanation on guidelines.

What Who When Where How
Flipchart sized pads

Or download from 
Teradyne website

Posted for all to see

Complete “as you go”

Write on the form

Stick & paste graphs / 
diagrams / photos etc.

Do some work on the 
problem every day
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Step 7: Reflect on the ProcessStep 7: Reflect on the Process

An Affinity Diagram is a very simple but powerful tool to capture lessons learned

1. Individually, write two labels (Post-it Notes) answering the question,
“What lessons will you take away from this workshop”

One thought per label

Use a Black pen or pencil

2. In your team, at a flip chart
Scrub and group the labels
Write a RED ‘Header’ label for each grouping (encapsulating the 
thoughts expressed in the labels)
Not all labels need to be grouped - ‘Lone Wolves’ are allowable

Use the following page for your own records

Reflection Exercise (10 minutes)

3 minutes

7 minutes
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What lessons will you take away from this workshop?

Step 7: Reflect on the ProcessStep 7: Reflect on the Process
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““Jump upJump up”” Take Take AwaysAways from Module 2from Module 2

You don’t need to be a tools expert to use the
‘Simple but Powerful’ common tools

The tools are helpful, but it’s the logic that really matters

The effectiveness of the 7-Step Methodology is 
enhanced by the use of the common language and the 
common thought process
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Module 3 Module 3 -- Using the 7Using the 7--StepsSteps

TopicsTopics

Using Structured Problem Solving in Different Situations

A Teradyne Example

Critical Success Factors Checklist

10 Minute 7-Step Quiz

Desired Outcome:
To enhanceenhance your understanding of the 
practical application of the 7-Step Methodology
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Using Structured Problem Solving in Different SituationsUsing Structured Problem Solving in Different Situations
All follow the same 7-Step methodology. The logic is never compromised

Typically defined by a 
Business Level 5 Element 
Table

A problem that is aligned to 
a business goal or 
important business issue

Time sensitive problem –
important to solve quickly

Supervisor / individual 
identifies a problem which 
can be solved locally

EXAMPLES

Performance of Parts 
Return Process needs 
significant improvement

Product line is currently not 
meeting yield projections.

Product/Service failures. 
Customer demands 
immediate action.

Department not meeting a 
specific performance 
standard

Specific goals identified by 
a Customer Team

A Post Mortem Project 
Assessment

An In-flight Project 
Assessment

Solving a problem raised at 
a departmental meeting

Business Review Table 
used to monitor progress / 
performance. A “PDCA” is 
performed on gaps in 
performance

Problem cannot be 
resolved immediately (e.g. 
Department / product 
defect rate)

Very specific  problem / 
narrowed low level Theme 
(e.g. bar of a Pareto) 

Need clear logical thinking 
to set out the case for a 
solution that targets the 
root cause – not just a 
quick fix

Several teams working 
against a business agenda

Department or Cross 
Functional Teams formed

Local team set to work on 
the problem

Quick analysis by one or 
two people.

Business Problem 
(Gap Analysis)

Classic 7-StepRapid 7-Step
Daily Problem

(PDCA)

11411477--Step Workshop Rev 0445.1Step Workshop Rev 0445.1

Click on the icon to review anClick on the icon to review an

Example Teradyne 7Teradyne 7--Step StoryStep Story
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‘Classic’
7-Step Story

Alternatively review ‘own-choice’ examples:
(E.g., Rapid format, Single page report, Stories shown on Incremental Improvement Posters, a Project Assessment)
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Some Critical Success Factors for Effective Use ofSome Critical Success Factors for Effective Use of
77--Step Methodology in an OrganizationStep Methodology in an Organization

Continuous Improvement Culture in place
Common language and methodology used throughout the organization

Organizational Support Available
Quality Councils, Sponsors, Training, Managers / supervisors coach teams 
and individuals

Getting the “right” individuals involved for a given problem
Enthusiastic, willing to put in the effort, stakeholders in wanting improved 
results 

Working on problems that are aligned to business goals / issues

Teams use “Clock Management”
Set a schedule that fits the problem – and try to stick to it

11611677--Step Workshop Rev 0445.1Step Workshop Rev 0445.1

77--StepsSteps

The 10 minute QuizQuiz

……let’s have some fun
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QUIZ QUIZ PreparationPreparation

This is a lighthearted quiz to see how much you’ve picked up 
from the Workshop

It’s a bit of fun for youyou – and useful info for usus
(to PDCA the workshop material and Instructor delivery)

The quiz is team based – see which team scores the most points 
against the clockagainst the clock

Please close your manuals and put away all other materials 
before the Quiz Questions are handed out.

11811877--Step Workshop Rev 0445.1Step Workshop Rev 0445.1

HereHere’’s how the s how the QUIZQUIZ works works 

In your teams, use oneone quiz sheet to record your team’s answers

You’ll have exactly 10 minutes10 minutes to answer as many questions as 
possible:

Don’t get stuck on a question. If you don’t know the answer move on

When the time is up, pass your quiz sheet to another team for marking

We’ll go through the answers as a class – scoring the sheets as we go

The team with the most points wins!

Rules:
1. In cases of dispute - the Instructor rules OK
2. The Instructor is alwaysalways right
3. No peeking at manuals – 1 point deducted every time you’re caught
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Workshop Wrap UpWorkshop Wrap Up
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To what extent have the objectives of the Workshop been achieved?

The Workshop Objectives were:

For New Employees:
To prepare you for active participation in structured problem solving –
specifically within a team setting

For Longer Term Employees:
To refresh and recalibrate your existing 7-Step Knowledge & 
Understanding

You should now be able to:
Apply the 7-Step Logic & Thinking

Understand the use and application of commonly used tools & techniques

Use the common language associated with Structured Problem Solving

Your challenge was: As we progress through the workshop, 
relate what you learn to your own work situation and experience
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Help is OnHelp is On--HandHand

Additional 7-Step Related Classes
Root Cause Analysis (RCA) Workshop

Voice Of the Process (a.k.a. Basic Tools 2) Workshop

SDCA Workshop

Getting Maximum Benefit from Process Behavior Charts

Project Assessment Workshop (RPD Series)

Division / Local Managers & colleagues

Teradyne Website – for materials, templates, tools, training, links

Companywide & Divisional information (via IN-SITE, Teradyne’s internal 
corporate web site at www.corp.teradyne.com)

Click here to go to IN-SITE

12212277--Step Workshop Rev 0445.1Step Workshop Rev 0445.1

7 Step Checklist7 Step Checklist
Step 1: Select a Theme (Gap)

The Theme (gap) is aligned to a business goal or important business issue
A Theme Statement has been developed
The Theme is supported with data showing the size and scope of the problem
The need for immediate containment action has been considered

Step 2: Collect & Analyze Data
Data collection was focused on the Theme Statement
A Flow Diagram of the process associated with the problem was drawn 
Can clearly show that the data was analyzed wide then deep to discover the underlying problem
A narrowed Step 2 Conclusion Statement was developed

Step 3: Select & Verify the Root Cause
Root Cause Analysis was focused on the narrowed Step 2 Conclusion Statement
A Detailed Process Flow Diagram was developed for the process steps associated with the underlying problem
Can clearly show how facts (data) were used to identify and verify the selected root cause
A narrowed Step 3 Conclusion Statement that clearly articulates the root cause was developed

Step 4: Plan & Implement a Solution (Test a Solution)
The solution targets the root cause – not peripheral issues
A 4W1H Action Plan was developed and implemented
Measurements that will be used to confirm the solution worked have been identified

Step 5: Confirm the Results
Data from before and after pilot implementation has been compared
Lessons learned from the pilot implementation have been assessed
A Results Statement summarizing results and lessons learned has been developed

Step 6: Standardize the Solution
A 4W1H Action Plan to fully implement the solution and “spread the word” has been developed

The revised process has been documented and will be maintained
Results will continue to be measured

Step 7: Reflect on the process
Lessons Learned relative to the use of the 7-Step process have been documented
‘What next” decision has been taken
QI Report completed and reviewed with the Sponsor

Improved results to customer

Business Goal / Issue
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Any remaining Parking Lot issues?

Please complete your feedback forms

Action Learning Session

Thanks for your participationThanks for your participation W
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This team used the 7-Step 
Structured Problem Solving Process 
to make measurable benefits for 
their customer and for Teradyne

Learn from the 
of their 7-Step Story

Hit Esc at anytime to come out of the presentation

Click on your Options:
1. See the team video 

(6 minutes 25 seconds)

2. Read the Story

3. Q&A

Click on your Options:
1. See the team video 

(6 minutes 25 seconds)

2. Read the Story

3. Q&A

The Infineon Indonesia OVI Power Supply QITThe Infineon Indonesia OVI Power Supply QIT

2

Left to right: Larry Itzkowitz, John Curran, Michael KellyLeft to right: Back row: Mark Wai Heng, Henriyanto, Saw Bok Wu, Saw Biing Huei, Guenther Liebl, T. Kannan, Wilson 
Ong, Second row: Yosep, Achmad Cholis, Sukandi, Abdul Razak, Hary Widodo, LS Khew. Front: Suharnoko 

The Team set themselves an aggressive goal to reduce failures by 60%. They actually achieved an 
88% reduction – improving both system reliability and customer satisfaction.   

The Infineon TeamThe Infineon Team
Infineon Indonesia test over 350 
million devices a year for use in 
a wide variety of consumer 
products. They had a problem 
with high failure rate of a power 
supply in their A565 testers –
reducing testing capacity.

Back to the 
beginning
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QUALITY  IMPROVEMENT REPORT

1.The front sheet captures 
essential information about:

• The team
• The problem they faced, and 
how it was aligned to an 
important business issue

• The desired outcome of this 
spin of the QIT (i.e. prevent 
reoccurrence of the problem)

2. The customer was a member 
of the team

Semiconductor Test Field Organization

Division:
Semiconductor Test Group (STG)

Department/Function: 
Sales/TAG/GCS. Infineon Indonesia 
Customer Team

Start Date: Mid September 2001
End Date: 15 June 2002

Corporate Goal (MC2 + C.I  ):
Cost and Continuous Improvement

QIT Name:  Infineon Indonesia 
OVI Power Supply High Failure 

QIT Members:
Biing Saw (Sales)
Wilson Ang (GCS)
Sombat Jimnayim (GCS)
Chris Tan (C.C.C.)
Harjit Singh (TAG)
Murali Nair (TAG)
Kannan (Infineon Indonesia)

Leader: Wilson Ong  (GCS)
Sponsor: Guenther Liebl 
(Sales)

Resource : 
Larry Itzkowitz (Teradyne 
PSG)
John Curran (Teradyne Eng.)
Michael Kelly (Teradyne Eng.)

Charter:  Infineon Indonesia customer, 
Kannan, escalated the high usage of the OVI 
(Octal Voltage Current) Power Supplies in 
Teradyne A565 test systems. This problem has 
reduced testing capacity for Smart Power 
Devices and is especially alarming because he 
requested 7 Sets of OVI Power Supply in Sept 
2001 for 2 of the 5 A565 testers.

The objective of this QIT is to find out the root 
cause of the problem and implement corrective 
action to prevent its occurrence.

Evil: Defect and Mistake 

7-Step QI Report
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Back to the 
beginning
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DESCRIPTION OF PROCESS:

Initial Theme: Reduce OVI Power Supply usage for 
Infineon Indonesia’s A565 testers

Benefits:
• Reduced OVI power supply repair costs.

• Increased tester up-time and utilization.

• Increased tester reliability (Mean Time Between Board Failure)

HOW  WAS  THE OVI POWER SUPPLY FAILURE DETECTED ?

Infineon escalate 
high usage of OVI 
Power Supply in 

A565 testers

OVI Power supply 
usage is reduced in 

A565 testers.

Input

Process

Output

Hardware is set up for 
Testing device

Test operator loads test 
program into A565 tester

Console monitor prompts 
“ Program loaded Failed “

Operator
verifies hardware 
and software set 

up 

Escalate to equipment 
maintenance for HELP

Review Failed Datalog.
Verify Device test set 

up requirements

Observed that program 
Datalog Failed OVI 
calibration at 50V 

range

Troubleshoot A565
using OVI self 
test program

Confirmed OVI 
Power

Supply Module was 
defective

Call Teradyne 
Customer

Part Service for
replacement

1. Process diagrams were used 
to show the area being 
addressed

2.The team recognized that the 
theme may need to be 
refined when they had more 
data … but this did not hold 
them up

STEP 1: SELECT A THEME 

Back to the 
beginning
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1.Historical data was used to 
show the size of the problem

2.The Theme:
• is customer focused
• is weakness orientated
• is measurable
• does not state or imply the 
root cause or solution

• sets a clear objective for the 
team

Chart 5 : Average WW OVI-P/S(803-726-01) 
per Tester
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A total of 17 parts were requested from Jan to Sept 2001

OVI Power Supply Order Trend
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Infineon 
Indonesia

HISTORICAL DATA

How does Infineon Indonesia’s usage of OVI Power 
Supplies compare with other customers?

Infineon Indonesia’s A565 testers have the highest usage of OVI P/S
• 36% of worldwide usage
• 3.4 parts per tester in the last 9 month period
• Avg repair cost per month for 5 A565 testers is US$4021

Final Theme: Reduce OVI power supply usage 
for A565 testers at Infineon Indonesia by 60% 
by 15th June 2002.

STEP 1: SELECT A THEME

Back to the 
beginning
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Immediate Containment action 
was taken to improve customer 
satisfaction

• It mitigated the effects 
(symptoms) of the problem for 
the customer 

• It showed the customer that 
Teradyne was responding quickly 
to the problem … whilst the QIT 
investigated the root cause and 
found a solution that would 
prevent the problem from 
reoccurring

To ensure that Infineon Indonesia have 
sufficient on-site spares for immediate 

repair of their A565 testers, and will get 
replacement parts within 24 hours

What Who When How Check

1 Ensure local Parts 
Center’s stocking level 
is able to meet Infineon 
Indo. failure rate.

Chris 
Tan

9/20 Review part usage 
trend for customers 
using OVI Power 
Supply option and 
plan for adjustment 

2 Consignment of Spare 
in Infineon Indo while 
troubleshooting this 
high failure rate

Biing 
Saw

9/20 See item 3

3 Get 2 brand new OVI 
PS from factory and 
install on a system to 
monitor mtbf of these 2 
OVI PS. These also 
serve as a consignment 
spare.

Guenth
er

11/20 Consumer division 
agreed to send 2 
OVI Power supply 
and “on loan” to IFX 
Batam till problem is 
resolved.

CONTAINMENT PLAN

STEP 1B: Does this problem require Containment Action?

IFX = Infineon Worldwide
Back to the 
beginning
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OBSERVATION: All five A565 testers needed replacement 
OVI power supplies at least twice within the last 9 months

CONCLUSION: This problem is not related to a specific 
tester – all testers are experiencing the problem

Data Stratified by: A565 Tester Serial Number
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STEP 2: COLLECT AND ANALYZE DATA

The QIT brainstormed many 
possible ways to cut the data.

Here you can see they decided to 
see if the problem was related to 
a specific tester.

Stratifying the data by Tester 
Serial number gave them the 
answer …

Nor did stratifying the data by   
‘Device Type’ and ‘Tester Usage’
help to uncover the “fat rabbit”

(Paretos not shown)

Back to the 
beginning
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STEP 2 CONCLUSION:
82% of LA 696 Rider Boards within OVI Power 
Supplies fail due to relay problems

Data Stratified by : OVI P/S Failure Mode

REASON FOR LA696 RIDER BOARD FAILURES

0

5

10

15

20

25

30

R
E

LA
Y

C
A

P
A

C
IT

O
R

C
H

A
S

IS

D
IO

D
E

FA
N

N
FF

R
E

LA
Y 

+ 
C

H
IP

FAILURE TYPE

B
O

A
R

D
 Q

TY

Chart 11 : Infineon Indonesia OVI-PS  failure mode
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Observation: Part’s repair data shows that 10 out of 16 (63%) of 
OVI P/Ss failures were the result of LA696 Rider Board failures

STEP 2: COLLECT AND ANALYZE DATA

1.The team cut the data
Wide Wide thenthen Deep Deep to find the 
“fat rabbit”

•• ByBy Tester Serial Number

•• ByBy Device type

•• ByBy Tester usage

•• ByBy Power Supply failure mode

Then went down another level 
to find that the problem was 
related to relay failures

2.A narrowed Step 2 Conclusion 
was reached and clearly 
articulated to focus the   
Step 3 root cause analysis

Back to the 
beginning
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Step 2: Key Learning Points 

• The team used Pareto analysis techniques and diagrams to stratify the 
data multiple ways. They cut the data

Wide then Deep to reach a narrowed conclusion

• The next page shows how the team took the narrowed conclusion 
statement and placed it verbatim in the head of a Cause & Effect (C&E) 
diagram

• The team used Pareto analysis techniques and diagrams to stratify the 
data multiple ways. They cut the data

Wide then Deep to reach a narrowed conclusion

• The next page shows how the team took the narrowed conclusion 
statement and placed it verbatim in the head of a Cause & Effect (C&E) 
diagram

To focus their Root Cause Analysis work 
on the Step 2 narrowed conclusion rather 
than the broader Theme statement

Did you know there’s a tool that helps you work through the logic of data stratification –
Wide then Deep? It’s called the Data Analysis Worksheet (DAW). You can download it, 
together with worked examples, from the Companywide TQM Office website at: 
http://eit.corp.teradyne.com/tqm_info/doccats.htm

Back to the 
beginning
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82% of LA 696 
Rider Boards 
within OVI 

Power Supplies 
fail due to relay 

problems

Environment Test Program 

Hardware Reliability Process

1

2

11

3

4

Un-necessary switching of 
relays on device test program

Test Program causes relays to fail
New program for new 
device not fully 
troubleshooted before 
release to production

Un-necessary switching on 
certain voltage range relays A lot of 

autorange relay 
setting in new 
program 

Shorten the life 
span of relay

A lot of unnecessary 
relay switching

Unnecessary switching 
of 50v  range relays 

Hot switching on 
the  OVI option

Operating Temperature
Too high for tester

Test Floor 
temperature not 

meeting tester 
operating spec.Air con capacity is 
not sufficient to heat 
load on Test floor 

Insufficient airflow in system
Blocked airflow to OVI P/S

Air filter is dirty Fan not working

Customer 
misdiagnosed 
OVI
Failure

Customer is not trained with OVI
option troubleshooting process

Customer 
maintenance 
skill problem

Repair center is 
not following 
repair process

Repair center only  
replace defective 
relay

No process
to replace old/ 

aged relays 

Relays are not 
reliable

Relays  on LA696 come from
multiple sources/ suppliers

Relays Quality 
standard Is different 
from various 
sources/suppliers

5

Notes for the RCA Method – Prepare, List, Use, Select, Home-in
1 Temperature and Ventilation are within tester operating specs.

2 Relays are from a single supplier - NEC part number 581-345-00 

3
Repair center found two NFF (No Fault Found) which is16% (2 out of 
the 12) of OVI Power Supplies received. Team decided not to focus on 
this possible cause.

4
Device Program has been used since in January .ie BT77XX  device
family.

5 Probable causes were further eliminated by observation and conclusion 
drawn from SELECT Step

6 Requires repair center to follow ECO. Has been re-enforced in Wk46’
2001. This is beyond direct control of QIT.

Eliminated using data

Will not be pursued

STEP 3 RCA CONCLUSION
The QIT decided to work on a single root cause –

unnecessary switching of 50V range relays in device 
program

The team used

The Method
PPREPAREREPARE for the Root Cause Analysis

LLISTIST all possible causes

UUSESE existing data to eliminate unlikely 
causes

SSELECTELECT the most probable root 
causes using new data

HHOMEOME--ININ on a root cause

6

STEP 3: IDENTIFY THE ROOT CAUSE 

RCA = Root Cause Analysis

Animation finished
Back to the 
beginning
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Step 3: Key Learning Points 

•

is the “Best Practice” root cause analysis 
technique

• Use brainstorming to LIST as many possible 
causes of the problem as practical. The team 
asked:

“Why do 82% of LA696 Rider Boards within 
OVI Power Supplies fail due to Relay 
problems?”

• Arrange all the brainstormed possible causes 
(no solutions) on the branches of the C&E 
diagram and then ask the ‘5 Whys’ to 
logically complete the diagram

•

is the “Best Practice” root cause analysis 
technique

• Use brainstorming to LISTLIST as many possible 
causes of the problem as practical. The team 
asked:

“Why do 82% of LA696 Rider Boards within 
OVI Power Supplies fail due to Relay 
problems?”

• Arrange all the brainstormed possible causes 
(no solutions) on the branches of the C&E 
diagram and then ask the ‘5 Whys’ to 
logically complete the diagram

The Method • USE known facts to eliminate or discount as 
many of the brainstormed causes as possible

• At the SELECT and HOME-IN Steps use 
new data and conduct tests to try to verify the 
remaining causes

•

• USE known facts to eliminate or discount as 
many of the brainstormed causes as possible

• At the SELECT and HOME-IN Steps use 
new data and conduct tests to try to verify the 
remaining causes

•

Contact your TQM 
Manager or TQM 
Administrator for class 
information

The Method

is an easy way to remember the Steps of 

Home-in

PLUSH

Prepare List Use Select

Did you know
there’s a Root Cause 
Analysis (RCA) Workshop?

Back to the 
beginning
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Monitoring 
OVI power 
supply 
performance

Work with 
Infineon 
Customer.

12/19/2001HarjitModify and 
Install L2791 
device program 
of BT77XX 
Family for 
A565-4

3

Harjit to 
provide 
coaching for 
customer in 
implementati
on to other 
A565s.

Jan’ 2002KannanModify other 
test programs 
for BT77XX 
Family running 
at other A565s

4.

On-going 
throughout 
Step 4 

Kannan will 
call Wilson 
for failure.

11/23/2001Kannan 
&

Wilson 
Ong

Continue 
monitoring the 
MTBBF for 
A565-02 after 
installing two 
new OVI 
Power supplies

1

Meeting 
with 
Infineon 
customer

11/27/2001HarjitPropose 
program 
change to 
Infineon 
Indonesia 

2

CheckHowWhenWhoWhat

1.The team ran an experiment 
to test a possible solution to 
the root cause

• The experiment was under the 
team’s control

• If it did not yield the desired 
results it could be reversed 
quickly and easily

2. The team used a 3W+1H 
action plan so that all team 
members knew “who was doing 
what”

ACTION PLAN 

STEP 4 : PLAN & IMPLEMENT A SOLUTION (TEST A SOLUTION)

Back to the 
beginning
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Conclusion 
Monthly OVI power supply usage had gone down from 
1.8 (17 parts in 9 month) to 0.3 (2 parts in 6 month 
since Jan ‘2002).  The magnitude of the problem has 
been reduced by 88% . 

OVI FAILURE TREND CHART
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1. Results were confirmed by 
comparison of before and 
after date

2.The team used customer data 
which:

• Reinforced the market-in 
philosophy

• Validated internal results

• Communicated to the customer 
the progress they had made 
towards problem resolution

STEP 5: CONFIRM THE RESULTS

RCA Method 
“Home-In”
starts here

OVI Power 
Supply usage 
goes to zero for 
4 months from 
March’02

Step 4 Solution

QIT 
started

part usage = 1.8
Before QIT 

part usage = 0.3
After

Back to the 
beginning
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DoneEmail for 
OVI users.

Site 
meeting as 
necessary

02/15/2002Murali 
Nair

Document and 
distribute (to OVI 
users)

Engineering Notes 
describing proper 
programming 
techniques

2

DoneEmail sent 
to IFX 
(Batam, 
Munich,M
alacca)

02/15/2002HarjitUpdate Infineon 
Munich Engineering 
Team on affected 
program changes on 
50V compliance 
range in device 
program

1

DoneMurali to 
find out 
from 
Consumer 
Business 
Unit 
person-in -
charge 

03/01/2002Murali 
and 

Harjit

Produce an 
Application Note to 
reach wider 
audience of OVI 
users

3

CheckHowWhenWho What

1. Informed Infineon Worldwide 
Engineering & Production 
teams so that they could fix 
all existing programs

2. Proliferated the solution to 
all OVI users by distributing 
an Engineering Note

3.Used the eKnowledge 
Application Database to reach 
the widest possible audience 
for their solution

STEP 6: STANDARDIZE THE SOLUTION 

The team took a three pronged 
approach to standardizing the 

solution

IFX = Infineon Worldwide

Back to the 
beginning
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NEXT SPIN:
None identified

STRENGTHS:
1. Right members, active support from Factory Engineering team 

especially in providing OVI Power Supply for experimentation 
done in ‘Home-In’ of Root Cause Analysis.

2. User friendly tools available in GCSSA website looking for 
historical data for part usage for OVI customers world-wide. This 
was especially helpful in Step 2 data collection and analysis.

3. Infineon very supportive and understanding. Worked jointly until
completion.

WEAKNESSES:
1. Rhythm of meeting insufficient – Guenther

2. Difficult to input action items as data collected, root cause analysis 
and action items are done concurrently if QIT is on-going.

CORRECTIVE ACTIONS:
For Weakness #1:
GFS manager to allow more time for GFS service engineer to 
participate QIT/CTP.

For Weakness #2:
TQM Manager to facilitate team leader 

1. Lessons learned related to 
the 7-Step process were 
summarized

2.The QI Report was reviewed 
with Guenther (the team 
sponsor)

3. This QI Report has been 
communicated to help other 
teams and individuals learn 
from their experience

See the next page for the 
“jump-up” Lessons Learned 

STEP 7: REFLECT ON THE PROCESS

Back to the 
beginning
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“Jump-up” Lessons Learned

– Analyze the data Wide then Deep

– Come to a narrow conclusion at the end of Step 2

– Use known facts to eliminate possible root causes

Used the 7Used the 7--Steps to improve system reliability Steps to improve system reliability 
and increase customer satisfactionand increase customer satisfaction

The Infineon TeamThe Infineon Team

The End

Hit Esc to come out of the presentation

All these materials and much more can be viewed/downloaded from Teradyne’s Companywide TQM website at
http://eit.corp.teradyne.com/tqm_info/index.htm

Back to the 
beginning

except for Q&A
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The Infineon Team The Infineon Team –– Q&AQ&A

Back to the 
beginning

Hit Esc to come out of the presentation

Once Infineon informed us of their concerns, it was very 
important to react quickly. At TCS they say “Never let the sun 
set on a problem”. In the past we have been criticized by 
customers for saying “We’ll form a QIT – but it’ll take some time 
to find a solution”. The customer thinks we’re not racing to solve 
the problem. Containment action can be very important.

Why did you include containment actions in 
your QIT Story? We normally only do that 
when using the Rapid 7-Step format.

If you’re right, it only reinforces the importance of Step 6. The 
7-Step Guidelines & Principles says that the purpose of Step 6 
is twofold: 1) to ensure that the gains will be maintained over 
time, and 2) to get the widest possible benefit from the solution. 
We tried to do this with our three-pronged approach.

Some people I’ve spoken to think they have 
seen this type of problem before. Any 
comment?

Active participation of the customer and using the expertise of a 
cross functional team were both very important. But the key to 
success in this QIT was using The RCA Method at Step 3.
As for a recommendation? If you haven’t already done so – sign 
up for the RCA Workshop as soon as possible!

Congratulations on a job well done.
What was the key to success of this QIT?

And …

Any final recommendations?

You’re right. But it’s not so simple. Returns are monitored, but as 
in this case, the data for an individual customer can get masked
by worldwide data (which did not show a statistically significant 
upturn in failures). Having a close relationship with the customer 
meant that we got to hear of the problem quickly.

Why wait for the customer to tell us they 
were experiencing a high failure rate of 
OVI Power Supplies? Would it not have 
been better for us to have proactively 
realized that Infineon had a problem?

AnswerQuestion
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Infineon Indonesia OVI Power Supply QITInfineon Indonesia OVI Power Supply QIT

Return to start 
of presentationVideo will loop until stopped. LEFT MOUSE CLICK on the video to STOP and RESTART. 
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Student Feedback Form 

   Revision Date: 081904 

 

Course Name: 7-Step Structured Problem Solving Workshop Course Code: 230059 
Instructor(s): _________________________________________  Date of Workshop: __________________ 

Site Location: ________________________________________ 

Name & Phone Number (Optional): _____________________________________________________ 

Please circle the appropriate number below: 

4 = Strongly Agree 3 = Agree 2 = Disagree   1 = Strongly Disagree 
 
COURSE CONTENT 

1. The material was well organized      4 3 2 1  

2. The course objectives were clear     4 3 2 1  

3. The course met all of its stated objectives    4 3 2 1  

4. The information provided in the course material was adequate  4 3 2 1  

5. My knowledge has increased as a result of this course   4 3 2 1  

 
COURSE EXPERIENCE 

1. It was easy to register for this workshop     4 3 2 1  

2. Received course preparation material in a timely manner (if applicable) 4 3 2 1  

3. Material/handouts easy to follow      4 3 2 1 

4. Training exercises were useful in explaining information   4 3 2 1  

5. Time allocated was sufficient for course delivery & all components 4 3 2 1  

6. The course met my expectations     4 3 2 1  

7. I will use what I have learned today in my daily work   4 3 2 1 

8. Training facility was adequate      4 3 2 1  

 
INSTRUCTORS 

1. Instructor was knowledgeable about the course material   4 3 2 1  

2. Instructor communicated the training information well   4 3 2 1  

3. Instructor was prepared for the class     4 3 2 1  

 

Overall Comments_________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________ 

Strengths of this workshop:__________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________ 
Weaknesses of the workshop:_________________________________________________________________ 

__________________________________________________________________________________ 

________________________________________________________________________________ 

OVERALL 
     Excellent      Very good             Fair           Poor 
I would rate this workshop: 4 3 2 1 
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