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1. General

The MCD Toolmonitor Data Manager was developed for MCD Test Systems. It makes it easy to access and
evaluate the measured values generated during testing. The program can be operated online with the MCD
TestManager CE and statistics and reports can be updated manually or automatically. Extensive statistical and
analytical functions are available to the user.

Order number: # 113148
Order number for USB Dongle: # 151017
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2. Product Features

By using a powerful, fast real - time database, measurement data can be evaluated at high speed, ensuring quick
response times. Direct access it provided to all measured values and test results obtained during testing. Extensive

filter functions for selecting measurement data are also available.

|

SQL Explorer

Real Time Data Base

Fast Data Reader

(Filter)
t

el —
t

Data Statistic Data Statistic
View View View View
[ ———— —— —
Measurement Data Pass / Fail Data WEB
Filter Filter Export
o

Measurement
Data

Pass / Fail

[

Figure 1: Flow Chart from the Database to Evaluation / Reporting

Fail
Data

An SQL interface provides direct access to measurement data. This permits user - specific, non - standard queries
and reports to be generated. The most important statistical reports are:

Statistics on test results and test duration

Error statistics (frequency / distribution)

Statistics of measured values (distribution / variance)

¢ Analysis of machines and process capabilities

The user can add custom reports themselves as needed.

Once created, reports can be stored in project files and loaded again when needed. The program interface can
largely be freely laid out and adapted to user requirements.

A built - in reporting module can present all evaluations in predefined or entirely free - format reports. These reports

can be exported in a variety of formats (Word, Excel, PDF, XML, HTML, and many more).

Using a built - in script engine, all evaluations and reports can be generated and stored automatically. The

Toolmonitor Data Manager can be completely remote controlled by external software.

To provide measurement data and statistics on the Intranet, Toolmonitor Data Manager can export them

automatically as web reports.
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3. System Requirements

e Operating system: Windows 2000®, Windows XP®, Windows 7°®
e Architecture: 32 bit or 64 bit

e .Net framework: version 3.5 or better

4. Software and Driver Installation

To install MCD Toolmonitor Data Manager, execute the file “DatenManagerinstall. msi“ and follow the instructions
on the screen.

5. Introduction into Operation
5.1. Brief Introduction

Start the MCD Data Manager from the Start menu. Select DataManagerMonitor.

5.1.1. Loading the Database

Under Project - Presets, select the preset Default for the standard view.

-
=0 DataManager (Registered ﬁc_

Project | Setup Events Databases Statistic SQL Reports  Scn)

P Save

Save as ...
Load pr Operator 2 N

Import window positions

Presets r m Default

Close all MSA Setup

Local Empty

Hide

Exit
MODULNR
TESTMODE
TESTRESULT

Figure 2: Load Database
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Open the database options from menu item Setup = Options & Database. Activate online mode here using the
checkbox, then select the path to the demonstration databases installed with the software. This should already be

selected by default.

[ B
Categories Database
- General Orline mode -
I;;ﬁ,[er Orling Data base path
- Visualization ATestManagerCE\MEASDATA
- Shift £ Week Update interval [s] |30 =
- Format i
.. Statistic Offline mode
- Display [ offline Data base path

m

Data base names for manual data import and offline mode

PassFail
MeasData

FailData

Multiple file names ";" seperated and wildcards allowed,
e.g. PASSFAIL" dbf

SQL explorer
Connect sting  Driver={{Microsoft dBASE Driver {* dbf)}};callatingsequence=ASCI

Database [ ok || Cancel

Figure 3: Activate Online Mode

The target folder with the databases should include the following databases:

5] 26.06.2012 15:40 FAILDATA.DBF
%] 26.06.2012 15:58 MEASDATA.DBF
7] 26.06.2012 15:58 PASSFAIL.DBF

Figure 4: Pre - defined Databases
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You can use the Path button to select the path to the desired database, if it is not already visible.

Categories Database

- General Online mode
- Logger

 Sempt Online Data base path

- Visualization Path | C:\Program Files 86)\MCD Elektronik\MCD DataManager'\ TestManagerCEAMEASDATA
- Database

 shit / Week bt enEe (d)

-- Format
Statistic Offline mode

.. Display Offline Data base path
[ Path | |

Data base names for manual data import and offine mode

PassFail

MeasData

FailData

Multiple file names ;" seperated and wildcards allowed.
e.g. PASSFAIL* dbf

SQL explorer
Connect sting  Driver={{Microsoft dBASE Driver (" dbf)}}-collatingsequence=ASCII:dbq={0}-defauttdir={0}deleted=0:driveri

Database

Figure 5: Select Database Path

Be sure the date format used is specified in the option window Format. You can add a custom date format for
individual databases by adding it with a semicolon (d = day, M = month, yyyy = year).

r ™
o A, =
Categories Format
- (General Import
;Dgl:g:' PassFail - Date/Time  dd. MM yyyy; d/MAnyyy HH:mm:ss
. S
- Wisualization MeasData - Date/Time  dd. MM yyyy; d/MAyyy HH:mm:ss
- Database
- Shift / Week Export
.. Statistic Date/Time dd MM yyyy HH:mm:ss
.. Display
] T | >
Format [ ok || cancel |

Figure 6: Date Format
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After selecting the databases, you should see 100.00% in the header of the program, indicating that your database
has been completely loaded.

o
Project Setup Events Dstabases Statistic SQL Reports  Script Info  Help  License
|||~ Pass/Fail data | - x
o
% Fleld Operand  Operator 1 Operator 2 Mode I Fide fiter 7] Auto updata
-3 TIDX M 4|1 of500 | b bl | [ | Autolarge - | TestResult ~ Reset column order
3| | SERIALNR i
2 | evsTem TIDX  SERIALNR SYSTEM  PROCESSID  TYPECODE  TYPEFAMILY  TYPEINFC”|
1) | Frocessio ThMCDlZOZ_OOZF 1 0 MCD1202 POWERSUPPLY12 Powersu;\ﬂ
TYPECODE 2 MCD1201_0001 1 o MCD1201 POWERSUPPIY12 Power suf
;Ygsmgw 3 MCD2403_0053 1 0 MCD2403 POWERSUPPLY24 Power sup
STARTNR a MCD1204 001E 1 0 MCD1204 POWERSUPPLY12 Power suf
CYCLE 5 MCD2402_000A 1 0 MCD2402 POWERSUPPLY24 Power sup
:é‘I;LLIEER 6 MCD1201_002C 1 0 MCD1201 POWERSUPPLY12 Power sup
TESTMODE 7 MCD1203_003A 1 0 MCD1203 POWERSUPPLY12 Power suf
TESTRESULT 8 MCD1201_0017 1 [ MCD1201 POWERSUPPLY12 Power sug
E:?:—;ES ) MCD2404 0052 1 o MCD2404 POWERSUPPLY24 Power suf
TWEEK 10 MCD2401_0053 1 [ MCD2401 POWERSUPPLY24 Power sup
TSHIFT 1 MCD2401 0043 1 0 MCD2401 POWERSUPPLY24 Power sup
12 MCD1203_005D 1 0 MCD1203 POWERSUPPLY12 Power sup
13 MCD1202 0037 1 0 MCD1202 POWERSUPPLY12 Power sup
14 MCD1202_0044 1 0 MCD1202 POWERSUPPLY12 Power sup
15 MCD1204_ 0053 1 [ MCD1204 POWERSUPPLY12 POWer Sug
16 MCD1202 0053 1 0 MCD1202 POWERSUPPLY12 Power suf
17 MCD2403_0039 1 [ MCD2403 POWERSUPPLY24 Power sup
18 MCD2404 0058 1 0 MCD2404 POWERSUPPLY24 Power sup
19 MCD1201_0043 1 [ MCD1201 POWERSUPPLY12 Power sup
20 MCD1203_003A 1 0 MCD1203 POWERSUPPLY12 Power sup
2 MCD1203_003D 1 0 MCD1203 POWERSUPPLY12 Power sup
2 MCD1204 0025 1 0 MCD1204 POWERSUPPLY12 Power sup
2 MCD1203_0033 1 0 MCD1203 POWERSUPPLY12 Power sup
24 MCD1204_0028 1 [ MCD1204 POWERSUPPLY12 POWer Sug
25 MCD1204 0026 1 0 MCD1204 POWERSUPPLY12 Power suf
Group by Max. records [0 ) O fest 2 MCD1201_003E 1 o MCD1201 POWERSUPPLY12 Power su
[ Reset fiter ] I o = I:I B < f77 MCD?A#? nnan 1 n MCn24an3 POWFRSLIPPIV24 P()WPI".I:T A=

Figure 7: Database Completely Loaded

5.1.2. Evaluating Data

To evaluate the individual databases, you can now select them from the Databases menu. The databases
Measurement data, Pass / Fail data and Fail data are available for selection. First, select Measurement data.

Project  Setup  Events

a
=]

~ Pass/Fail data

Field

TIDX
SERIALNR
SYSTEM
FROCESSID
TYPECODE
TYPEFAMILY
TYPEINFO
STARTNR
CYCLE
FIXTURE
MODULNR

TEATLAARE

a1y Hoduwi ezeg

Figure 8: Select Database

Operand

Reports

Clear all data

Manual DBF import

Manual CSV import
Data import filter

Measurement data
Pass/Fail data
Fail data

Simulater

Disable all auto updates

Script

Info  Help

[&o DataManager (100.00%) (Registered I_

Databases | Statistic  SQL

Licensze

[ Hidefiter [] Autor

4 4 |1 of 5

TIDX SERIA
MCDL
MCD1.
MCD2:
MCDL
MCD2:

MCDL
MEnT

2
3
4
.5
6
7
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After selecting a database, you can now use different filter criteria on the database to filter out specific records. You
can specify these filter criteria in the table on the left side by using the Operand and Operator columns. To start
with, you can simply use the drop - down menu on the desired property to select a value.

STEPART
STEPNAME
VALUETXT
VALUE

UNIT
UPPERLIMIT
LOWERLIMIT S
STEPRESULT Power off
SDURATION
SDATETIME

Figure 9: Record Filter

After selecting the filter criteria, you can view the desired records on the right side.

Project  Setup  Events Datobases Statistic  SQL  Reports Script Info Help License
Pass/Fail data / Measurement data | Fail data -

Fiekd Operand  Operstor 1 Operstor 2 Mode (e | e (=]

SIDX K 41 of1 | b bl | g | Autolarge - | StepResult + Reset column order
QE:‘ALNR 1CD1201 0001 | ‘ SIDX  TIDX  SERIALNR SYSTEM  PROCESSID  TYPECODE  TYPEFAMILY v|
SYSTEM MCD1201_0001 1 0 MCD1201 POWERSUPPLY12 Poy
PROCESSID

TYPECODE

TYPEFAMILY

TYPEINFO

TESTRESULT

STARTHR 1

CYCLE

FIXTURE

MODULNR

TESTMODE

TESTNR

STEPIDX

STEPNR

STEPART

STEPNAME Edemal porer
VALUETXT

VALUE

UNIT

UPPERLIMIT

l i uodueeg B J

LOWERLIMIT
STEPRESULT
SDURATION
SDATETIME
SWEEK
SSHIFT

Group by [none | Max.records [0 ] O e

[ Reset fiter | Maxtests [0 ] ) test

0 Logging

Figure 10: View Record
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For statistical evaluation of the data, you can select a desired test with menu item Statistic. In this case, select

Step analysis.

Project Setup Events Databases
Pass/Fail data | Measurement daf

Top errors

Info

Help  License

T

Statistic | SQL  Reports  Script

Field Operand  Operator 1
SIDX

TIDX

SERIALNR MCD1207_{
SYSTEM

PROCESSID

TYPECODE

TYPEFAMILY

TYPEINFO

TESTRESULT

STARTNR 1

T oy o ereg 2]

Top

Test results

Test duration

Test duration overview
Step results

Step analysis

Step overview

Step duration

Step duration overview

CYCLE
FIXTURE
MODULNR
TESTMODE
TESTNR
STEPIDX
STEPNR
STEPART

VALUETXT
VALUE

UNIT
UPPERLIMIT
LOWERLIMIT
STEPRESULT
SDURATION
SDATETIME
SWEEK
SSHIFT

STEPNAME Extemal power

Figure 11: Menu Item Statistic

H 4|1
SIDX
b |12

[[] Hidefiter [[] Autouy

of1
TIDX
2

In the Step analysis view, you can once again enter filter criteria. In this evaluation type, it makes sense to select a
specific step. For this step, the statistical characteristics are then specified numerically and in the graph as a

r [z
e
Project Setup Events Databases Statistic  SQL  Reports Script Info  Help  License
j P pe P p
|aco| ~Pass/Fail data | Measurement data ) "Step analysis | Fail data - X
o
2] | e Operand  Operator 1 Operator2 Hdefter ] Atoupdste [ epor. |
g SIDX K 41 of10 | b b | 5| Name Statisticvalue | Name Statistic value '
2| | mox
S i 500 Trend -6.260
Z| | serianR ndery =T
L0 | sysTem o 25 26 Lower limit 215.000 cm(>166) 7.873
PROCESSID 1 226 27 Upper limit 245.000 cmk (~1.66) 7.870
TYPECODE 2 207 298 Tolerance 30.000 Cp(>1.33) 5249
TYPEFAMILY
TYPEINFD 3 28 229 Aim 230.000 Cpk (+1.33)  5.247
TESTRESULT 2 229 230 Minimum 227.360 cgftgk Audi, BWM...
STARTNR 5 20 231 Maximum 233.115 cg(>1.33) 1575
grx(':rLuERE 6 221 22 Mean 230.006 Cgk(>1.33) 1572
MODULNR 7 232 233 Root mean square  230.008 cgfcgk Ford
TESTMODE s 233 238 Variance 0.907 cgi>1) 0.787
TESTNR 5 234 Sigma (deviation) 0.853 cgk (>1) 0.785
STEPIDX
STEPNR -3Sigma 227.148 cg/gk GM
STEPART +3Sigma 232.864 cg(>1.23)  1.050
STEPNAME Bdemal power Opt. lower limit 191302 Cgk(>1.33) 1048
mtﬂi q I, + | Opt. upperlimit  268.109
UNIT
UPPERLIMIT Tl rE] UDE s [
LOWERLIMIT
STEPRESULT
SDURATION Limits
SDATETIME [ Mormal distribution
SWEEK = Value distribution
SSHIFT
Group by [none. | Mac roords 0 B Eles
Resst fitter Max tests \n Eﬂ lsst
0 Logging

Figure 12: Step Analysis
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5.1.3. Generating a Report

All the evaluations carried out by the Data Manager can be prepared using the FastReport reporting tool and then
exported in different formats. In the Step analysis evaluation, click the Report button. You will then see the

following view:

e
Project Setup Events Databases Statistic  SQL  Reports Script Info  Help  License
=y Pass/Fail data | Measurement data |Step analysis }"Step analysis : Report | Fail data - X
o
2| [Loagrepot | [ Designer | [ Update | [ Asoupdse | Bwot | [ oot Step andhss - Repor Max.pages [0
g et & [Hsave -5 440 2] of &M d [ Blof2 b Bl | cose
% Customer. 1 Measurement Technology beyond the decimal point I B
g Date Time: 10 12 2012 09-18:12 Report n
SRR e
Version: V1.0 Step Analysis & Field Operand  Operator 1 Operator 2
preve— Machine Capsbilty Statistics ELEKTRONIK GMBH P S
cemal power
STARTR 1
Type MCD1202
s
S
i i —
LY =l =] Eal
2
)
AR RS s S %
[ =
o e e — e e tiee — it |
Messurement Values
22
s
TR WY ey e
7 ey T ey
3 = F ES
General Statistic
Mt of Bl T T
o ik 415055 S 166 e
Uggr it 515555 Sk 51 88] T
Fomarncs 5000 L) T
i 535 000 o (51 5] sz
i Pk s sk, S -
< Il T»
Page 10F2 = 0 =l jesmn C—l=—A%)
0 [ogging

Figure 13: Report

In this view, you can now export the report using the Save button, for example exporting it in PDF format. To do
this, select Save - AdobeAcrobat and enter the target folder for the document.

(& DataManager (100.00%) (Registered licence)

Project Setup Events Databases Statistic SQL Reports

/" Pass/Fail dnﬂ/ Measurement data }’ Step analysis )/ Step an

[ Loadrepot | [ Designer | [ Update | [7] Auto update E

| @3y podw e3eq g I

Prepared report...
Adobe Acrobat...
Rich Text file...
HTML file...

MHT file (web-archive)...

XML (Excel) table...
Excel 2007 file...

Microsoft Word 2007 file...

PowerPoint 2007 file...
OpenOffice Calc...
OpenOffice Writer...
Microsoft XPS file...
CSV file...

DBF table...

Text File/Matrix Printer, ..

Image file..,

S pint = [[S)savens| =1 A M &) [ @) W 4|

teport

2p Analysis &
Capability Statistics

MCD1202

Customy
Date Tin [ 1
Page: —
Version W
ecaes
. 108
RE
g 4l
i
z
5
3
)
4z
E]
15

Figure 14: Exporting Report in PDF Format
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6. Database
6.1. Pass / Fail Data

The Pass / Fail data form provides direct access to pass / fail data. Using corresponding filters in the table to the
left of the data view, you can limit the data to be selected.

Pass/Fail data =)
Field Operand  Operator 1 Operator 2 Mode s e ([pte ][]
TIDX 1 of54 | b bl |l | Autolarge - ||[EEERENN || Reset column order
STan TIDX  SERIALNR SYSTEM  PROCESSID  TYPECODE  TYPEFAMILY *
PROCESSID » F Mco1202_002F 1 0 MCD1202 POWERSUPP
TYPECODE MCD1202 13 MCD1202_0037 1 0 MCD1202 POWERSUPP
TT:E;FSF'?J“ 14 MCD1202_0044 1 0 MCD1202 POWERSUPP|_
STARTNR 16 MCD1202_0053 1 0 MCD1202 POWERSUPP
CYCLE 29 MCD1202 0041 1 0 MCD1202 POWERSUPP
FIXTURE 30 MCD1202_0015 1 0 MCD1202 POWERSUPP
?SSDTUMLSSE 39 MCD1202 0038 1 0 MCD1202 POWERSUPP
TESTRESULT 40 MCD1202_001A 1 0 MCD1202 POWERSUPP
TDURATION 41 MCD1202_003C 1 0 MCD1202 POWERSUPP
IEI’ZTEEKT'ME a MCD1202 0042 1 0 MCD1202 POWERSUPP
TSHIFT 52 MCD1202 0045 1 0 MCD1202 POWERSUPP
57 MCD1202_004F 1 0 MCD1202 POWERSUPP
60 MCD1202_0058 1 0 MCD1202 POWERSUPP
65 MCD1202_001C 1 0 MCD1202 POWERSUPP
76 MCD1202 0012 1 o MCD1202 POWERSUPP
78 MCD1202_005A 1 0 MCD1202 POWERSUPP
85 MCD1202_005E 1 0 MCD1202 POWERSUPP
100 MCD1202_005C 1 0 MCD1202 POWERSUPP
Gowpby e ] Maxrecous 0 ca 117 MCD1202_002F 1 0 MCD1202 POWERSUPP _
[ Reset fiter | Maxtests [0 H T est | = »

Figure 15: View of the Pass / Fail Database

The operands can be used to specify the type of filter. The operators are then used to determine the limits
appropriate to the operator selected. Only operands "<>" and "<=>" require two operators.

The following table describes the possible operands:

= Equal to
Greater than
< Less than
>= Greater than or equal to
<= Less than or equal to
I= Not equal to
<> Within an interval, excluding the limits
<=> Within an interval, including the limits
STARTS Starts with
ISTARTS Does not start with
ENDS Ends with
IENDS Does not end with
CONT Contains
ICONT Does not contain

Figure 16: Operands Overview
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The pass / fail form also provides the following settings:

Mode: This can be used to adjust the sort order or deactivate columns

Group by: This is used to select whether all, only the first, or only the last test of a test object (SERIALNR)
should be taken into consideration

Max. records: This can limit the maximum number of records (0 = no limit). If Max. records is active, load
determines whether the last or first <n> records should be displayed

Max. tests: This can be used to limit the maximum number of records (0 = no limit). If Max. tests is active,
last can be used to determine whether the last or first <n> records should be displayed

Hide filter: This can be used to hide or show the filter

Auto update: This determines whether the display should be updated automatically when new data are
added to the database

Report: This opens the associated report form
++: This activates another display

Arrangement of columns: This changes the arrangement of columns in the data view by dragging and
dropping

Reset column order: This resets the order of columns. The column width can be adjusted manually or
automatically. It can also be configured whether lines should be shown with colored backgrounds indicating
test or step results.

The date filter provides the following additional options. Here, an input of:

<n>: Indicates that a period of the last n days should be show
(Example: 1 = last day, 7 = last week)

<n>h: Indicates that a period of the last n hours should be shown
(Example: 1h = last hour, 6h = last 6 hours)

<n>m: Indicates that a period of the last n minutes should be shown
(Example: 10m = last 10 minutes, 30m = last 30 minutes)

Page 13 of 27



mCD Elektronik GmbH

Toolmonitor Data Manager

Manual

7. Statistical Reports
7.1. Step Results

The Step results form can be used to evaluate trends in the measured values for test steps. Here, it is practical to
use the filter to select a specific step using STEPNAME or STEPNR and to evaluate, for example, the trend in
measured values for all PASS or FAIL results. The graph shows not only the trend in each measured value (step

values) but also the following values:

e Test limits
e +/-3sigma
e Mean

e Root mean square

The Group by field test results can be group in the following ways:

e None
e Hour
e Date

e Week
e Month
e Year

The Time based X axes field provides the capability of showing trends over time when the checkbox is checked. If

this property is not activated, the data are displayed in the order of the test procedure.

Step results

e —— 1 et £ Aovota
SIDX of500 | b M [l | Manual  ~ None + | Reset column order
;E;TALNR SIDX SERIALNR SYSTEM PROCESSID  TYPECODE  TYPEFAMIY TV
SYSTEM » Mcmzoz_oo... 1 0 MCD1202 POWERSUPP... Pow
PROCESSID 12 MCD1201_00... 1 0 MCD1201 POWERSUPP... Pow
TYPECODE
e 19 MCD2403_00... 1 0 MCD2403 POWERSUPP... Pou
TYPEINFO 40 MCD1204_00... 1 0 MCD1204 POWERSUPP... Pow
TESTRESULT 59 MCD2402_00... 1 0 MCD2402 POWERSUPP... Pou
STARINR 7 MCD1201_00... 1 0 MCD1201 POWERSUPP... Pow
CYCLE o1 Aarnaann An a n AaFnaanY AAwrneninn el
FIXTURE ] i v
MODULNR
TESTMODE [ Step analysis | [ Step duration | Group by [None v [¥] Time based X axes
TESTNR
STEPIDX
STEPNR
STEPART Limits
STEPNAME Bxtemal power +-3Sigma
VALUETXT — Stepvalues
UNIT Trend
UPPERLIMIT
LOWERLIMIT
STEPRESULT PASS
SDURATION
SDATETIME
SWEEK
SSHIFT

£l E 8 El

S L

8 8 8 8

< < < =1

E E 2 2
Gmoby Moot | e ——
T

Figure 17: Step Results
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7.2. Step Analysis

The Step analysis form can be used to perform extensive statistical analysis of the results of test steps. It is
practical to use the filter to select a specific step using STEPNAME or STEPNR and then to evaluate, for example,
evaluate the measured values for all PASS or FAIL results. The distribution graph shows the following values:

Test limits

Normal distribution

Value distribution

Mean

Root mean square

- 3 sigma

+ 3 sigma

The results of the statistical evaluation are shown at the top right of the form. The principles of the calculations can
be found in the section on Calculation principles. The Opt. upper / lower limits and the trend are also shown. The

calculation of these values can be adapted to your specific needs in the setup for the Data Manager.

Step analysis
e & = Hdefiter || Auto update Report Update | [++]
SIDX 1 of10 | » M |l Manusl  ~ Resetcolumnorder | Name Statisticvalue | Name Statistic value
Zf;w | Index Minvalue  Maxvalue  Count Measurements 500 Trend 6.360
SYSTEM » _225 226 0 Lower limit 215.000 Ccm(>1.66) 7.873
PROCESSID 1 226 27 0 Upper limit 245.000 Cmk (>1.66) 7.870
TYPECODE 2 27 228 s Tolerance 30.000 Cp(>1.33) 5.249
TYPEFAMILY |
TYFENFD I3 228 29 60 Aim 230.000 Cpk (>1.33) 5.247
TESTRESULT 2 229 230 180 Minimum 227.360 cg/cgk Audi, BWM...
STARTNR s 230 221 180 Maximum 233.115 Cg(>1.33) 1575
‘;(CTLUERE le 231 22 60 Mean 230.006 Cgk(>1.33) 1572
MODULNR i7 232 233 10 Root mean square 230.008 cg/Cgk Ford
TESTMODE 8 233 21 1 Variance 0.907 cg(>1) 0787
;i:;“az s 2 235 o Sigma (deviation) 0.953 Cgk (>1) 0.785
STEPNR -3 Sigma 227.148 Cg/Cgk GM
STEPART +35igma 232.864 Cg(>1.33) 1050
STEPNAME Extemal power Opt. lower limit ~ 191.902 cgk | 1.048
z:'[SEE | Opt. upperlimit  268.109
UNIT -
UPPERLIMIT [ Sepresuts ] [ Step duration | iterva resoition 4] (1000 +| (100%=sigma)  Lmits (215000 |3 245000
LOWERLIMIT
STEPRESULT PASS
SDURATION rpen
SNEe [ Normal distribution
SWEEK == Value distribution
SSHIFT L an
= Root mean square
~ -3Sigma
— +3sigma
[ ’
Groupby [pd | Max.records [0 ] ast
[ Resetfter | Maxtests [0 st

Figure 18: Step Analysis
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7.3. Step Duration

The Step duration form can be used to evaluate trends in the test times needed for each step. The graph displays
not only the trend in test times, but also the mean time and the + / - 3 sigma limits. The Group by field can group
the test results in the following ways:

e None
e Hour
e Date

e Week
e Month

e Year

The Time based X axes field provides the capability of showing trends over time when the checkbox is checked. If

this property is not activated, the data are displayed in the order of the test procedure.

Field Operand  Operator 1

| sibx

| mox

| SERIALNR

| sysTeEm

| PROCESSID

| TvpecoDE

| TYPEFAMILY

| TveEINFO

| TESTRESULT
STARTNR
creLe

| FxTURE
MODULNR

| TESTMODE

TESTNR

| sTEPIDX

| STEPNR

| STEPART

| STEPNAME Extemal power

| VALUETXT
VALUE

| uniT

| uppERLIMIT

| LoweRLIMIT

| STEPRESULT

| souraTION

| SDATETIME

| sweek

| ssHiFT

« L ]

Opei|

«

1n MCD2401_0043

Stepdurain o

"] Hdefiter [ 7] Atoupdate [ Repot Update | [++]

TER ! ofs00 | » ¥ |l None ~ | Reset column order
SIDX  TIDX  SERIALNR SYSTEM  PROCESSID  TYPECODE  TYPEFAMILY  TYPEINFO 2

3: B MCD1202_002F 1 0 MCD1202 POWERSUPPLY12 Power supply 2x 0-12V F |
2 2 MCD1201 0001 1 0 MCD1201  POWERSUPPLY12 Powersupply1x0-12V F
19 3 MCD2403_0053 1 0 MCD2403 POWERSUPPLY24 Power supply 3x0-24V F
0 4 MCD1204_001E 1 0 MCD1204  POWERSUPPLY12 Powersupplydx0-12V F
59 5 MCD2402_000A 1 0 MCD2402 POWERSUPPLY24 Powersupply 2x0-24V £
7 6 MCD1201_002C 1 0 MCD1201  POWERSUPPLY12 Powersupply1x0-12V F
81 7 MCD1203_003A 1 0 MCD1203  POWERSUPPLY12 Powersupply3x0-12V F
% s MCD1201 0017 1 0 MCD1201  POWERSUPPLY12 Powersupply1x0-12V F
103 9 MCD2404_0052 1 [} MCD2404  POWERSUPPLY24 Power supplydx0-24V F
130 10 MCD2401_0059 1 [} MCD2401  POWERSUPPLY24 Power supply1x0-24V F
139 1 [} MCD2401  POWERSUPPLY24 Power supply 1x0-24V F _

Gowby [ v] Max records 0

Maxtess 0

[ Step analysss | [ Stepresuts | Groupby [None

=] [7] Time based Xaxes

0oy

Figure 19: Step Duration
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7.4. Step Duration Overview

With the Step duration overview form, the distribution of maximum test durations for the individual steps can be
evaluated. The Max steps field can be used to limit the number of measurement steps displayed. Show percent
(%) provides the option of showing the distribution in percentages when the box is checked.

Feld Operand  Operator 1 persorz | [ Héetter [l Asoupdste [ Repot | [ Upswe ] [2]

SIDX H 41 of7 | » Pl [ | Manual  ~ | Reset column order
TIDX w =

SERIALNR
SYSTEM O crannelas... BB 0.029 2.098
PROCESSID Channel 420V 240 0.029 4.083

TYPECODE
TYPEFAMILY External po... 10 0.028 3.973
TYPEINFO Channel 35V 160 0.028 3.971

TESTRESULT Power off vo... 20 0.028 3.882
STAHTNE Channel 15V 40 0.027 3.809
22

cYcLe
FIXTURE Channel45V 220 0.027 3.784

MODULNR
TESTMODE Maxsteps |7 1% (7] Show percent (%)
TESTNR
STEPIDX
STEPNR
STEPART
STEPNAME
VALUETXT
VALUE

UNIT
UPPERLIMIT
LOWERLIMIT
STEPRESULT

SDURATION
SDATETIME
SWEEK
SSHIFT

«| m J G

0.000 0.005 0.010 0.015 0.020 0.025 0.030

Goupby [none  w] Max records [0 2 ] st Sep rntion )

Reset fiter Maxtests [0 = [ lest

Figure 20: Step Duration Overview
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7.5. Step Overview
On the Step overview form, the following values are shown for each measurement step:

e Step name and number, with the number of times the step was executed

e Test limits as well as the minimum and maximum values with units

e Statistical evaluation of the measurement results (see chapter Calculation Principles)

e Machine capability and machine potential with colors to distinguish between good and bad values

e Process capability and process potential with colors to distinguish between good and bad values

e Trend and optimum limit values

Double - click an entry in the table to go to the Step analysis form with a filter set to show the selected step. The
Step overview form is useful, for example, for creating so - called "MSA reports" (Measurement System Analysis).
These can be loaded from a preconfigured preset using menu item Project - Presets & MSA setup. This
generates a report with a step analysis overview of each step.

Step overview

] Hidefiter [ Auto update [+=]
1 of27 | b bl | el ||[SEEEIER |-|| Reset column order

Field Operand  Operator 1
SIDX
TIDX
SERIALNR DEVIATION
SYSTEM sl lossoe
PROCESSID T
TYPECODE
TYPEFAMILY 0.1086
TYPEINFO 0.002082
TESTRESULT ey
e 0.001477
CYCLE
FIXTURE 0.0009955
MODULNR s
TESTMODE v
TESTNR 0040
STEPIDX 0.001475
STEPNR 0.001008
STEPART e
STEPNAME S 015
VALUETXT
VALUE 0.009403
UNIT 0.02002
UPPERLIMIT e
LOWERLIMIT
STEPRESULT PASS 0.004012
SDURATION S
SDATETIME P
SWEEK
SSHIFT 0.0009596
0.01685
0.002095
0.003898
0.001502
. u v 0.001042
GiMax.records [0 last 0.008664
[ Maxtests [0 st | 2082

AIM
230

VARIANCE
0.5074
26.53
0.0118
4.342E-06
1.559€-05
2.182E-06
9.91E-07
4.397E-06
1.646€-05
2.176E-06
1.016E-06
9.546E-05
0.0004078
8.841E-05
0.0004006
4.031E-06
1.609€-05
0.0001063
2.509€-06
9.208E-07
0.0002841
4.39€-06
1.52€-05
2.256E-06
1.085E-06
7.506E-05
0.0003959

SIGMA3A
227.1
-15.36
-0.3256
4.994
9.988
0.9956
1.997
4.994
9.988
0.9956
1.997
19.97
3.94
19.97
3.939
4.994
9.988
19.97
0.9952
1.997
3.949
4.994
9.989
0.9953
1.997
19.98
3.939

SIGMA3B

2329
15.54
0.3262
5.006
10.01
1.004
2.003
5.006
10.01
1.004
2.003
20.03
4.062
20.03
4.059
5.006
10.01
20.03
1.005
2.003
4.05
5.006
10.01
1.004
2.003
20.03
4.059

m

wv
7.873
4.854
4.603
4.799
5.066
6.769
20.09
4.769
4.93
6.779
19.85
10.23
4.952
10.64
4.996
4.981
4.985
9.698
6.313
20.84
5.933
4.773
5.131
6.658
19.2
11.54
5.026

CMK
7.87
4.845
4.601
4.791
5.062
6.751
20.05
4.742
4.867
6.765
19.74
10.23
4.927
10.57
4.979
4.955
4.978
9.674
6.304
20.72
5.93
4.762
5.09
6.586
19.14
11.45
5.002

cp

5.249
3.236
3.069
3.193
3.377
4.513
13.39
3.17%
3.286
4.52

13.23
6.823
3.301
7.09

3.331
3.321
3.324
6.465
4.203
13.89
3.955
3.182
3.42

4.438
12.8

7.695
3.351

CPK
5.247
3.23
3.068
3.194
3.375
4.5
13.37
3.161
3.245
451
13.16
6.817
3.284
7.048
3.319
3.303
3.319
6.449
4.202
13.82
3.953
3.175
3.393
4.39
12.76
7.633
3.335

CG1
1.575
0.9708
0.9206
0.9598
1.013
1.354
4.018
0.9538
0.9859
1.356
3.969
2.047
0.9904
2.127
0.9992
0.9962
0.9971
194
1.263
4.168
1.187
0.9545
1.026
1.332
3.84
2.308
1.005

CGK1
1.572
0.9619
0.9191
0.9517
101
1.335
3.976
0.9269
0.9237
1.341
3.861
2.037
0.9653
2.064
0.9821
0.9699
0.9896
1.915
1.253
4.051
1.184
0.9444
0.9856
1.26
3.783
2.215
0.9818

m

Figure 21:

Step Overview
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7.6. Test Duration

The Test duration form can be used to evaluate trends in the test times needed. The graph displays not only the
trend in test times, but also the mean time and the +/ - 3 sigma limits. The Group by field can group the test
results in the following ways:

e None
e Hour
e Date

e Week
e Month

e Year

The Time based X axes field provides the capability of showing trends over time when the checkbox is checked. If

this property is not activated, the data are displayed in the order of the test procedure.

Gty fep—
aciots

B O lest
i‘%‘ [ last

+/-3 Sigma

Measurement number

Test duration =
= e " [ Hidefiter [] Auto update (=)
TIDX 4 4|1 of500 | b bl [ | Menual  ~ None ~ | Reset column order
:5?%:“ - Tox SERIALNR SYSTEM PROCESSID  TYPECODE  TYPEFAMILY  TYPEINF *
PROCESSID » MCD1202_00... 1 0 MCD1202 POWERSUPP... Powerst
TYPECODE 2 MCD1201_00... 1 0 MCD1201 POWERSUPP... Power st
gigm&'” 3 MCD2403_00... 1 0 MCD2403 POWERSUPP... Power st
STARTNR 4 MCD1204_00... 1 0 McD1204 POWERSUPP... Power st
CYCLE s MCD2402_00... 1 0 MCD2402 POWERSUPP... Power st
mﬁz’? 6 MCD1201_00... 1 0 MCD1201 POWERSUPP... Power su
TESTIOUE 7 MCD1203 00... 1 0 MCD1203 POWERSUPP... Powerst ~
TESTRESULT bl & . (3
o Gty 1 T besed Xanes
TWEEK
TSHIFT

Figure 22: Test Duration

Page 19 of 27



D Elektronik GmbH

Toolmonitor Data Manager

Manual

7.7. Test Duration Overview

The Test duration overview form can be used to evaluate the distribution of maximum test duration. The Max
tests field can be used to limit the number of tests displayed. Show percent (%) provides the option of showing
the distribution in percentages when the box is checked.

Field Operand  Operator 1 Operator 2
TIDX
SERIALNR
SYSTEM
PROCESSID
TYPECODE
TYPEFAMILY
TYPEINFO
STARTNR
CYCLE
FIXTURE
MODULNR
TESTMODE
TESTRESULT
TDURATION
TDATETIME
TWEEK
TSHIFT

e raton e I =

[ Hdefiter 7] Ao pcte fes)

M 41 of7 | b bl @ Manual  ~ | Reset column order

i

‘ TypeCode Typelnfo TestDuration

Power suppl... 0.831

MCD2403 Power suppl... 0.616
MCD1204 Power suppl... 0.570
MCD2402 Power suppl... 0.454
MCD1203 Power suppl... 0.446
MCD1202 Power suppl... 0.333
MCD2401 Power suppl... 0.277

Group by [none ] Max records [0 ] st
Reset fiter Max.tests |0 B O est

Max tests ﬂ? @ [] Show percent (%)

Povier supply 4 x 0-12 V: MCD1204 [0.570}
Power supply 2x 0-24 V: MCD2402 [0.454]
Power supply 3 x 0-12V: MCD1203 [0.446]

Povier supply 2 x 0-12V: MCD1202 [0.333}

Power supply 1x 0-24 V: MCD2401 {0.277]

0.400 0.600
Test duration [s]

Figure 23: Test Duration Overview
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7.8. Test Results

The Test results form can be used to evaluate the distribution of test results. The Group by field can group the

test results in the following ways:

e None

e Date

e Day of week
e Month

e Shift

e Week

e Year

e Typecode

o Typefamily

Show percent (%) provides the option of showing the distribution in percentages when the box is checked.

| Test results '

Field Opecand: |{Operator1 Operstor 2 Hdefiter [T] Ao update (]
TIDX M 41 of6 | b bl [l | Manual  ~ | Reset column order
SERIALNR

Tt | e TESTRESULT ~ COUNT
PROCESSID [ rowersuee.. YD 246

TYPECODE POWERSUPP... BREAK 4

TYPEFAMILY
e POWERSUPP... FAIL 2
STARTNR POWERSUPP... PASS 237
CYCLE POWERSUPP... BREAK 5
SEXTURE POWERSUPP... FAIL 6
MODULNR
TESTMODE
TESTRESULT Group by Show percent (%)
TDURATION
TDATETIME
TWEEK
TSHIFT
<[ mn J »

Groupby [none ] Max records 0 B F st

[ Reset fiter | Maxtests [0 B E st

Figure 24: Test Results
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7.9. Top Errors

The Top errors form can be used to evaluate the error distribution (maximum number of errors) in the individual
test steps. The Group by field can group errors in the following ways:

e None
e Date

e Day of week

e Month

e Shift

e Week

e Year

e Typecode
o Typefamily

The Max records field can be used to limit the number of placements displayed. It is also possible to display the
distribution in percentages when the box is checked.

Field Operand  Operator 1 Operator 2
SIDX

TIDX
SERIALNR
SYSTEM
PROCESSID
TYPECODE
TYPEFAMILY
TYPEINFO
TESTRESULT
STARTNR
CYCLE
FIXTURE
MODULNR
TESTMODE
TESTNR
STEPIDX
STEPNR
STEPART
STEPNAME
VALUETXT
VALUE

UNIT
UPPERLIMIT
LOWERLIMIT
STEPRESULT
SDURATION
SDATETIME
SWEEK
SSHIFT

e o -
e -

BT EEy—

M 4|1 of5 | b bl [l | Manual  ~ | Reset column order
Step StepNumber  Count Percent Time

» |Channel15V 40 T 12.500 POWERSUPP...
Power off cu... 30 1 12.500 POWERSUPP...
Channel 120V 60 i b 12.500 POWERSUPP...
Channel 310... 200 1 12.500 POWERSUPP...
Channel35V 160 1 12.500 POWERSUPP...

ooty e

S Show percent (%)

0000 0200 0400 0600 0800 1000 1200
Testresults

Figure 25: Top Errors
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8. Trend Analysis

When evaluating databases for a test system, the current state is initially the most interesting. To find out how
measured values could behave in the future, MCD Toolmonitor Data Manager can also calculate a trend metric
using statistical algorithms. Such a metric is interesting to detect development / change in the production or test
process. It can also be used for early detection of changes in the test object. In either case, a change can be made
to the test object or the production process before the test object fails in order to comply with limit values for the
corresponding measurements. Machine downtime and high failure rates can therefore be avoided before they even
occur.

8.1. Performing a Trend Analysis

A trend analysis can be carried out with MCD Data Manager either manually or automatically.

8.1.1. Manual Trend Analysis

Here, the appropriate personnel can carry out a manual evaluation of the database with MCD Data Manager. The
trend metric can be checked and any necessary actions taken, if the metric has reached a critical range.

Furthermore, automatic reports can be generated by MCD Data Manager and stored to a desired location in the
company network. Regular examination of these reports allows trend metrics to be observed and any needed
action to be taken. Reports can be stored in all current formats, such as PDF or HTML. They can then be
examined, for example, using a standard Internet brow.

8.1.2. Automatic Trend Analysis and Notification

Automatic trend analysis carries out the evaluation of the trend metric, e.g. with MCD TestManager CE. In this
case, the trend metric has its own limit values that are monitored. If the trend metric reaches a critical value, an
automatic notification can be sent, for example, by email or a message can be displayed on the test system itself.

8.2. How a Trend Analysis is Done

For trend analysis of the recorded measured values, first a statistical evaluation and filtering of the individual
measurements is carried out. This means that only those devices are analyzed for the trend calculation that are in
principle tested as PASS, so that actual errors (defective devices) cannot falsify the trends that are actually
relevant. It is also possible to restrict the trend analysis to configurable areas or to compare different areas. These
areas could be:

e All of production

e Distinction between individual systems

¢ Distinction between different device types

¢ Distinction between different periods of time

¢ Distinction between different orders

¢ Distinction between different batches of production material

e Andsoon
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The trend analysis itself is carried out by doing a weighted approximation of the measured values recorded. Here,
the time of measurement, the deviation from the target or mean, and of course the standard deviation of the
individual measured values all play a key role. The algorithm used then detects whether and when ongoing
production goes outside the configured limit values.

8.3. Examples

8.3.1. Example of a “Stable Measurement Value“

Trend value: 0.009 (0 = no trend)

Step results

Field Operand ~ Operator 1 Cperetor 2
SIDX

[ Hide fi

1 of222 | b M | [ | Manual

- None -

Reset column order

TIDX
PANELSERIALNR
SERIALNR 4
SYSTEM
PROCESSID
TYPECODE
TYPEFAMILY
TYPEINFO
TESTRESULT
STARTNR <

85 MCD2404004
S0 MCD2404005
118 MEN2anannG

SIDX SERIALNR SYSTEM

PROCESSID

TYPECODE

TYPEFAMILY TYPEINFO ‘:

MCD2404001
MCD2404002
MCD2404003

SRR R e e

.

> o o o oo

MCD2404
MCD2404
MCD2404
MCD2404
MCD2404
AMCN2ana

POWERSUPPLY Power suppl..
POWERSUPPLY Power suppl..
POWERSUPPLY Power suppl..
POWERSUPPLY Power suppl..
POWERSUPPLY Power suppl..

POWERSI PRIV DAwar siinnl
v

CYCLE

FIXTURE [ Step ancysis | [ Step durstion | Group by [None

=] ] Time b

MODULNR
TESTMODE
TESTNR
STEPIDX
STEPNR
STEPART
STEPNAME
VALUETXT
VALUE

UNIT
UPPERLIMIT
LOWERLIMIT
AIM
STEPRESULT PASS
SDURATION

SDATETIME

SWEEK

SSHIFT

Extemal power

<[ [0 ] r
Group by Max. records [0 2] [ tast
e - [

External pawer V]

ased X axes

— Siepalues
M

Limits
+-3 Sigma

fean
11+ oot mean square

210.000
o

05

E]

Measurement number

2

00z

| stepresuits [ Stepanalysis |

Figure 26: Example for a Stable Measurement Value

Step analysis. =]
Field Operand  Operstor 1 Operator 2 [ Hidefiter [7] Autoupdate
SIDX 1 of10 | b M |[d _| Name Statisticvalu * | Name Statistic value
TIDX
inval 22 Trend 0.009
PANELSERANR] | | | jedex )
SERIALNR K 226 Lower limit 215.000 Cm (>1.66) 7.283
SYSTEM i 226 227 Upper limit 245.000 Cmk (~1.66) 7.250
PROCESSID
TYPECODE 2 227 228 Tolerance 30.000 Cp(>L.33)  4.855
TYPEFAMILY 3 228 229 Aim 230.000 Cpk (>1.33)  4.833
TYPEINFO 2 229 230 Minimum w679 ||| Cgfcek Audi, BWM...
;ﬁ;?NESRULT s 230 231 Maximum 232.802 Cg(>1.33) 1457
oveLE 5 231 232 Mean 230.068 Cgk(>1.33) 1423
FIXTURE 7 232 213 Root mean square  230.071 cg/lcgk Ford
¥§SDTLLL(;1§E g 233 230 Variance 1.060 Cg (1) 0.728
TeSTHR 9 234 235 sigma (deviation)  1.030 Cgk(>1) 0.706
STEPIDX -3 5igma 226.979 Cgftgk GM
STEPNR +3 Sigma 233158 [ Cg(*1.33) 0971
STEPART Opt. lower limit ~ 188.877 < | Cek(>1.33) 0.949
STEPNAME Extemal power - & N7 -
VALUETXT
VALUE < < S
e nterval resolution %] [100.0 2] (100%=sigma) Lmts [215.000 [2] 245000 [z [z30)
UPPERLIMIT
LOWERLIMIT
AM
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Figure 27: Analysis of a stable measurement value
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8.3.2. Example of a “Drifting Measurement Value“

The measurement value is still within the configured limits, but will probably “break out” through the upper limit in
about 18 hours (1/1.307 days).

Step results

Field Operand
SIDX

TIDX
PANELSERIALNR
SERIALNR
SYSTEM
PROCESSID
TYPECODE
TYPEFAMILY
TYPEINFO
TESTRESULT
STARTNR
CYCLE
FIXTURE
MODULNR.
TESTMODE
TESTNR
STEPIDX
STEPNR
STEPART
STEPNAME
VALUETXT
VALUE

UNIT
UPPERLIMIT
LOWERLIMIT
AW
STEPRESULT
SDURATION
SDATETIME
SWEEK
SSHIFT

Operator 1

Extemal power

Operator 2

[C] Hidefiter [7] Auto update
H 4|1 of240 | b bl [l | Manual -

None | Reset column order

SIDX SERIALNR SYSTEM

PROCESSID  TYPECODE

TYPEFAMILY  TYPEINFO

» 1 MCD2404001 1
29 MCD2404002 1
57 MCD2404003 1
85 MCD2404004 1
113 MCD2404005 1
141 MEN2ANANNE 1

aF i

MCD2404
MCD2404
MCD2404
MCD2404
MCD2404
MERYANA

5000000

POWERSUPPLY Power suppl...
POWERSUPPLY Power suppl...
POWERSUPPLY Power suppl...
POWERSUPPLY Power suppl...
POWERSUPPLY Power suppl...

BAWERSIIBDIY Dawer ciinnl

TESTRES *
)

PASS
PASS

[ Step analysis | [ Step dursion | Group by [Nene

] [ Time based X axes
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+-3Sigma

— Step values
- lean

oot mean square

230000/ /" Wt/

External paver

225000~

220.000—

A
A I\ 'L/\r F”Vlr I
K M“/W\'J Wi

=

215.000

210.000

<

[

13 = @

Groupby [none.

] Max records [0

B D st

Reset fiter Max. tests

o

B O st

g g

Measurement number

00z

| Step resuits [ Step analysis |

Figure 28: Example of a Drifting Measurement Value

Step analysis =]
Field Operand  Operstor 1 Operator 2 [ dofiter (2] Auto update Updnts
SIDX H 4|1 of | b bl | Manual - | Name Statisticvalue | Name statistic value
TIDX "
Measurements 240 Trend 1.307
PANELSERIALNR Index Minvalue MaxValue Count
SERIALNR » o 221 226 0 Lower limit 215.000 cm(>1.66)  3.100
SYSTEM 1 226 228 2 Upper limit 245,000 Cmk (~1.66) 2.470
FROCESSID 2 28 230 29 Tolerance 30.000 Cp(>133)  2.067
TYPECODE .
TYPEEAMLY 3 230 232 " Alm 230,000 Cpk(>1.33)  1.647
TYPEINFO a 2% 231 67 Minimum 227.589 Ccg/cgk Audi, BWM...
TESTRESULT 5 234 236 57 Maximum 238,992 Cgi>1.33)  0.620
STARTNR o
il 6 236 238 30 Mean 233,049 Cgk(»1.33) -0.010
FIXTURE 7 238 240 1 Root mean square  233.062 cg/cgk Ford
MODULNR 8 210 212 Variance 5.852 cgi>1) 0310
TESTMODE Sigma (deviation) 2.419 Ccgk (>1) -0.110
TESTNR
STEPIDX -3 Sigma 225.792 cg/ogk am
STEPNR +3sigma 240,307 cg(>1.33) 0413
STEPART Opt. lower limit ~ 136.284 Cgk(+1.33) -0.007
STEPNAME Extemal power .
VALUETXT < m + | Opt. upper limit 329,815
VALUE
UNIT Intervalresclution %] [100.0 ] (100 -sgma)  Limes 215,000
UPPERLIMIT
LOWERLIMIT
AM
STEPRESULT PASS
SDURATION Limits.
SDATETIME ] Normal distribution
SWEEK — Value distribution
= Mean
SSHIFT — Root mean square
2 — -3 sigma
E = +35igma
T 40
-
s 20
0
] i ]+
Group by [none v] Max. records [0 B Dlest
Reset fiter Maxtests [0 ] st
Step results | Step analysis |

Figure 29: Analysis of a Drifting Measurement Value
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9. Calculation Principles

The calculation of statistical values uses the following formulas. The formulas and limit values for statistical
calculations can be adapted to individual customer needs in the setup for the Toolmonitor Data Manager.

\Value Name Description

Target value AIM Target value considered the optimum measured value. The
target value is considered to be the mean of the limit values.
Aim = (USL + LSL) / 2

Mean [Mean (Av) The mean of the measured values available
) BN T+ Ta+ -+ T
T e = — T: =

arithm n 1Z=1: 1 n
Root mean square Rootmeansquare [The root mean square of the measured values available
1 <& \/:1:2—1—:1:2—1—---—1—:1:2
T = — 2 _ 1 2 n
Cquads '\ n ; T n
Variance \Variance Quadratic deviation from the mean
s = ! i (x; — )
n—14""
Sigma Sigma (Deviation) [Standard deviation
1 & _
S = /52 = X; — X)?
n—1 ;( ’ )

+ 3 sigma + 3 Sigma Positive limit value within which, for a Gaussian normal
distribution, 99.73% of all measured values should fall.
+3Sigma = mean + 3 * deviation

- 3 sigma - 3 Sigma Negative limit value within which, for a Gaussian normal
distribution, 99.73% of all measured values should fall.
-3Sigma = mean - 3 * deviation

Maximum measurement value |[Maximum Largest measured value from the data available

Minimum measurement value  [Minimum Smallest measured value from the data available

Upper specification limit

Upper limt (USL)

Upper limit value

Lower specification limit

Lower limit (LSG)

Lower limit value

Machine potential

Cm

Cm is the metric that represents the potential of the
machine. This value compares the width of the variation with
the width of the tolerance limits.

Cm = (USL-LSL) / (4 * s)
Cm > 1.66
Note: This formula and the limit value can

lbbe adapted to specific customer needs in the
setup for Data Manager.

Machine capability

Cmk

Cmk is the capability of a machine to produce a value within
the specification limits. It is relative to the mean.

Cmk = (USL-Av) / ( 2 * s) or (Av-LSL) / (2
* s)

Cmk>1.66

Note: This formula and the limit value can

lbe adapted to specific customer needs in the

setup for Data Manager.
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Machine capability Cg IMachine capability for measurements without a test adapter,

but instead with a normal test object. Procedure 0:

Cg = 0.2 * (USL-LSL) / (4 * s)

Cgk = (0.1 * (USL-LSL) - Abs(aim - mean))/(
2 * sg)

Requirement: Cg,Cgk >=1,33

Procedure 1:

Cg = 0.15 * (USL-LSL) / (6 * s)

Cgk = (0.075 * (USL-LSL) - Abs(aim -
jmean))/( 3 * sg)

Requirement: Cg,Cgk >=1,0

Procedure 2:

Cg = 0.2 * (USL-LSL) / (6 * s)

Cgk = (0.1 * (USL-LSL) - Abs(aim - mean))/(
3 * sg)

Requirement: cg,Cgk >= 1,33

The individual procedures are defined by the automobile
manufacturers.

Procedure 0 = (Daimler, BMW, Audi, VW)

Procedure 1 = (Ford)

Procedure 2 = (GM (GM)

INote: These formulas and the limit values
can be adapted to specific customer needs in
the setup for Data Manager.

Process potential Cp Cp is the metric that represents the potential of a process.
This value compares the width of the variation with the width
of the tolerance limits.

Cp = (USL-LSL) / (6 * s)

Cp > 1.33

INote: This formula and the limit value can
lbe adapted to specific customer needs in the
setup for Data Manager.

Process capability Cpk Cpk is the capability of a process to produce a value within

the specification limits. It is relative to the mean.

Cpk = (USL-Av) / ( 3 * s)
or

Cpk = (Av-LSL) / (3 * s)
Cpk>1.33

INote: This formula and the limit value can
lbbe adapted to specific customer needs in the
setup for Data Manager.
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