
Friday, March 14, 2008Elcoteq Presentation / author 1

Quality Tool
Statistical Service Software

Measurement System Analysis
Validation, Qualification and Reporting

Test Station Data
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Introduction

• The purpose of this application is to give a statistical MSA
tool for the practising test engineers in idustrial mass 
production environment, who needed to make GR&R and 
SPC studies for complex test system, which are built from 
many test stations and their testing process contains 
numerous measurement sequence steps.

• The program allows users to perform fast, easy and 
practical test data analysis with customizable add-in input 
logfile converters, filtering options and extensive mathe-
mathical functions, furthermore it stores the measure-
ments in XML files as well as makes convenient and 
userfriendly graphical reporting in Excel worksheets.
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Applications

• General Test Measurement System Qualification

• Gage Repeatability and Reproducibility Studies (ANOVA 
Analysis of Variance methods are used)

• Statistical Process Control (Capability and Performance 
Investigations)

• Attribute Agreement Analysis (Accuracy and Consistency, 
Fleiss’ kappa statistic)

• Standard Six Sigma (6σ) Methods

• Automotive Industry

• On-the-spot Validation of Tester Setups and Testing 
Procedures
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RIM CFT & BLT Test Stations

Combined Functional and Board Level Measurement Systems at the 
Elcoteq’s Product Line PL12 for Testing of BlackBerry Mobile Phones



Friday, March 14, 2008Elcoteq Presentation / author 5

Measurement Procedures

• Radio Frequency Test
• Audio Test
• GSM (850/900/1800/1900) Measurements
• GPS Test
• WLAN Test
• Bluetooth Test
• Visual Testing by Image Processing
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Measurement System Analysis
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Gage R&R 

•  Customer specifications
• Measurement equipment

•  Testers 
•  Measurement methods

Input Activity Output 

•Information about the 
measurement system

Info about variation 
sourcesAcceptance criterias
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Statistical Process Control
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Capability 
studies 

•  Customer specifications

•  Control chart

Input Activity Output 

•Information about the  
process capability

Capability Index
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Features

• File handling

Quality Tool rapidly and directly parses the tester log files as input data 
by using special built-in file format converters. External converter can 
also to be added to the application with the help of a Quality Manager
dialog box in DLL code.

• Selecting

All those test steps can be selected for what analysis will be carried out.

• Filtering

Test data files are often „not perfect”. The program provides powerful 
filtering options that help you easily identify and eliminate unwanted data 
(e.g. Pass/Fail, Parts, Test Steps, Stations, Outliers).
The comprehensive Station, Product and Test Data moduls even allow 
you to ignore the most common mismatches among datasets (e.g. Part 
Count, Test Count, Test Numbers, Test Limits).
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Features

• Capacity

Supports up to 128 Test Stations (Operators), 64 Products
(Parts) and 32 Replicates (Trials) for GR&R as well as
4096 Samples for SPC calculations, respectively.
Processes measured data up to 1500 Numeric Limit Test
Steps per Sequence and stores these in well defined and 
structured XML output file.

• Table and Graphical Reports

The numerical and graphical results of the analysis for all 
selected test steps are displayed  in separated and high 
quality Excel tables or color charts. The graphs (control 
charts and histograms) give useful and quick visual 
informations about the characteristic of measurement 
process.
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Features

• Flexibility

There is possibility of many level preference settings which are
belonging to the application environment variables and the 
parameters of statistical methods. The user defined attributes are 
saved to registry or settings.ini file, so those will be available next 
time.

• Reference

On-line help and documentation (User Guide, Analysis Theory). 
Since, for efficient data analysis you need not only a good tool,
but also a clear understanding how to use the tool. The reference 
documentation explains the all important items.

Quality Tool is developed from the engineering point of view 
instead of a theoretical software package.
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Steps to Perform GR&R Study

• Load the testers’ log files from the File menu (multiple files or a group of 
subdirectories can be selected) choosing the correct log type in the appearing 
dialog box. Wait for the end of converting and parsering processes.

• Select the test stations that will be included in the analysis by clicking to the 
suitable checkboxes.

• Select the products in a similar way that are distinguished by their PSNs and
will be used for the calculations.

• Specify the number of replicates by using the updown counter.

• Select the name of the test steps for which the study will be made.

• Select the Gage R&R radio button from the radio-group list of methods.

• Click to the Calculate button to starting calculating and reporting processes. 
An information message will appeare after these are successfully completed.
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Example for GR&R Study
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GR&R Summary Report

On the output Excel Summary Worksheet the following 
data can be found ordering by line in test steps:

• Name of Test Step

• Total GR&R %Tolerance
• Total GR&R %Contribution

• Repeatability %Tolerance
• Repeatability %Contribution

• Reproducibility %Tolerance
• Reproducibility %Contribution
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GR&R Summary Report
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GR&R Graphical Report

The results of the advanced charts analysis are shown in 
the  Excel Graph Results Worksheet for each test steps:

• Contribution Chart
• Avarage R-Chart
• Avarage Xbar-Chart

• Interaction Plot: Scatter plot by Opeartor-by-Part
• Run Chart: Measurement by Operator
• Run Chart: Measurement by Part
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GR&R Graphical Report
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GR&R Table Report

The Excel GRR Tables Worksheet contains the calculated
values of the elements of ANOVA and GR&R tables for all 
selected test steps:

• ANOVA Table

Includes the main effects of Parts and Operators, plus the 
Part by Operators interaction terms.

• GR&R Tables

Show, how the total variability is divided among the 
following sources: Total GR&R (broken into Repeatability 
and Reproducibility)  as well as Part-to-Part variabilities.
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GR&R Table Report
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Steps to Perform SPC Study

• Load the testers’ log files from the File menu (multiple files or a group of 
subdirectories can be selected) choosing the correct log type in the appearing 
dialog box. Wait for the end of converting and parsering processes.

• Select one test station that will be included in the analysis by clicking to the 
suitable checkboxes. (This station name may be a logical identifier of more 
investigated testers)

• Select the products in a similar way that are distinguished by their PSNs and
and will be used for the calculation.

• The number of replicates should be one.

• Select the name of the test steps for which the study will be made.

• Select the Capability radio button from the radio-group list of methods.

• Click to the Calculate button to starting calculating and reporting processes. 
An information message will appeare after these are successfully completed.
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Example for SPC Study
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SPC Summary Report

On the output Excel Summary Worksheet the following 
data can be found ordering by line in test steps:

• Name of Test Step
• Tester(s) Identification
• Cpk
• Ppk
• Process Mean
• Process Standard Deviation
• PPM
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SPC Summary Report
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SPC Graphical Report

The results of the charts analysis are shown in the  Excel 
Graph Results Worksheet for each test steps:

• Histogram of the empirical relative frequency density

• Overall Gaussian distribution curve

• Within Gaussian distribution curve
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SPC Graphical Report

Histograms provide a display of data set and show where the values fall. 
This helps in understanding of the data  in terms of shape, spread and 
location.
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SPC Table Report

The Excel SPC Tables Worksheet contains the calculated
values of the elements of PCA and PPA tables for all 
selected test steps:

• PCA Table

Includes the process data and process capability indexes.

• PPA Table

Shows the process performance indexes and the 
predicted DPMO values.
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SPC Table Report
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Steps to Perform Attribute Agreement Analysis

• Click on the button labeled as Attribute Gage R&R
A dialog box will be appeared on the screen, which has the following items:

• Number of Parts: Type the number of samples.
• Number of Ops: Type the number of appraisers.
• Number of Trials: Type the number of trails.

• Click on the button labeled as Update
Corresponding to the above parameters a new table will be shown and you 
can use it to enter the standards and the responses of each appraisers: 

• Attribute Column: Enter a column containing the attribute or known standards 
for each samples.

• Multiple columns : Enter the columns containing the responses of appraisers 
for all trials together. Keep the trials for each appraisers in adjoining columns.

• Click to the OK button to starting calculating and reporting processes. An 
information message will appeare after these are successfully completed.
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Example for Attribute Agreement Analysis
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Attribute Agreement Summary Report

On the output Excel Summary Worksheet the report 
includes the below-mentoinded calculated results ordering 
by line in appraisers:

• Identification of Appraiser

• % Accuracy value
• % Consistency value

• Fleiss’ kappa coefficinet for Appraiser vs Standard
• Fleiss’ kappa coefficient for Appraiser
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Attribute Agreement Summary Report
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Attribute Agreement Graphical Report

On the Excel Graph Results Worksheet the percentage 
plots of agreed responses can be seen:

• Within Appraiser (% Consistency): Graph of the matched 
proportions for each appraisers.

• Appraiser vs Standard (% Accuracy): Graph of the 
matched proportions between the ratings of each 
appraisers and the attribute.

• The lower and upper confidence limits (CI LCL, CI UCL) 
are also displayed as error bars.
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Attribute Agreement Graphical Report

Consistency: Operator agrees with himself/herself on both trials
Accuracy: Operator agrees on both trials with the known standard
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Attribute Agreement Table Report

On the Excel ATTR GRR Tables Worksheet the output 
data of „Cross Tab Method” can be found:

• Appraiser to appraiser cross tabulation

• Appraiser to reference cross tabulation

• Computed values of effectiveness of the measurement 
system with given α confidence interval, results of miss 
rate and false alarm rate analysis

• Fleiss’ kappa statistic for multiple raters using categorical 
classifications
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Attribute Agreement Table Report
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Simplified Repeatability Study

The program allows the user to apply a more appropriate approach to 
evaluating the level of measurement error between repeated values.

There are three accessible reporting modes:

• Standard (S)

All measured data, specification limits and maximum differences for the 
selected test steps will be stored on distinct worksheets for each stations .

• Same Station (SS)

Measured values are belonging to a given station and different PSNs will be 
compared by calculating the maximum differences for selected test steps.

• Station to Station (S2S)

Measured values for a given PSN and various stations will be similarly 
compared as well as graphical displaying of a selected group of measure-
ments be also possible.
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Simplified Repeatability Study
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Simplified Repeatability Study
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General Informations

• Minimum PC-platform requirements

Computer: IBM compatible PC
Operating System: MS Windows NT/2000/XP
Processor: 32-bit Intel Pentium III/IV 1GHz CPU or equivalent
System Memory: 512 MByte of RAM
Screen resolution: Super VGA 1024x768 pixels
Software environment: MS Office Excel 2000 or later
Hard disk: High Data Rate drive is recommended with
20 MByte of free space for installing

• Technical Support

If you have any questions regarding to the software or need 
technical support please write or call. Contact technical support 
is available by telephone or e-mail during normal business hours.
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Typical Running Times

Test Computer: Fujitsu Siemens Laptop (1GB RAM, 1.7GHz CPU)

Number of Testers: 4
Number of Test Steps: 130
Number of PSNs: 10 (GRR), 130 (SPC)
Number of Replicates: 3 (GRR), 1 (SPC)
Number of Log Files: 120 (GRR), 130 (SPC) LogType: 450 kByte txt

• Coverting & Parsering:
GRR(~15sec), SPC(~15sec) 

• Filtering (manual):
Max ~1 min (in case of a beginner user)

• Calculating & Reporting:
GRR (~2 min), SPC(~45sec)

• Total Test Process Time:
GRR(~3min 15sec), SPC(~2 min)

If the log files are already loded and saved templates used for report 
settings, the total time of further analysies can strongly be reduced (now 
it is only ~2min).
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World’s leading integrated EMS 
provider

to communications technology 
customers
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