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1.0 Overview

1.1. TheVerax SPC Software Suite (VSS) is a powerful tool that, when used
with ASC International’ s M easurement Systems, can help operators
understand and control a production process. Data collected by the ASC
Measurement System is instantly analyzed by V SS software. Calculations
crucia to understanding manufacturing performance are reported including:

e X-bar and range

e X-bar and sigma

*  X-bar and moving range

» Histogram with normal and non-normal (Johnson) curves
* Pchart, np chart, c chart and u chart

» Pareto, weighted pareto for defects and corrective actions
* Variance and standard deviation

» Skewness, kurtosis and chi-squared for goodness of fit

* Min, max and median values

e Cr, Cp, Cpk and lower Z values

1.2  VSSiscapable of recording and statistically analyzing both quantitative
(variable) and qualitative (attribute) characteristics. A characteristicis

defined as a dimension or quality of a product (or process) which can be
measured (variables data) or counted (attributes data).

2.0. Organization

The Verax SPC Software Suite is organized into three individual applications:



VSS Administration — Before any data collection takes place, the
administrative user(s) of the VSS software use the Administration
application to configure the database for use in data collection.

VSS Data Collection — On aregular basis, production workers collect
data at workstations consisting of the VSS Data Collection application with
attached gages or other metrology equipment. The data collection software
contains trend-checking routines that are designed to immediately indicate
out-of-control situations that may require process adjustments.

V SS Analysis— Asthe process data is collected, it is automatically
deposited into the central database so that it may be accessed by engineers
running the Analysis application. There, the data may be more carefully
scrutinized in order to find areas of possible improvement.

NOTE: In networked environments, a single set of VSS database files can
be located on a centrally located fileserver. If this configuration is desired,
please contact ASC International for more information.

3.0 Contents of VSS Administration

VSS-Administration is divided into two main sections, theList Viewer and the

System Viewer. These can be found under the <Setup> menu selection.
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3.1.

Operating Conventions - Note that by each item in both the List
Viewer and the System Viewer, thereis either a(+) or (-) sign. Click on the



(+) sign to reveal more information for the item selected. Conversely, click
on a(-) sign to minimize the information contained under the item heading.

TheList Viewer - can be used to create and edit various types of items,
including tag lists, data sources, corrective action lists, and warning lists.
The use of lists and categories such as these makes it easier to record
accurate and detailed information about characteristics, data, and data
collection methods. In addition, most of these lists and categories can be
shared by more than one characteristic thus simplifying the process of
defining information for multiple characteristics. The List Viewer can be
opened or closed by selecting or deselecting it in the Setup menu.

Eight different types of lists can be created, edited and viewed with the List
Viewer. They are:

3.2.1. Subgroup Tag Lists - Subgroup tags can be associated with
subgroups of either variables or attributes data. Two types of subgroup
tags are available: Manual and External. Manual tag values are entered
or accepted by the operator during data collection.

3.2.2. Sample Tag Lists- Sample tags can also be associated with either
variables or attributes data. As the name implies, sasmpletags are
associated with individual data samples. Sample tags can be used with
attributes data collected in sample or express mode. (However, sample
tags cannot be used with attributes data which is collected in batch
mode, because in batch mode, no information is saved regarding
individual samples.)

3.2.3. Defect Tag Lists - Defect tags can be attached to individual defects
collected for attributes data. In painting processes, for example, defect
tags (e.g., indicating the location of the defect), could be associated with
SPC data on specific painting defects (such as scratches or runs). Defect
tags are used only for attributes data (any mode of collection). It is
useful to note, however, that when attributes data is collected in batch
mode, each defect record may stand for several occurrences of the same
type of defect in the subgroup; therefore, defect tags in batch subgroups
pertain to all occurrences of the same type of defect in the subgroup.

3.2.4. Disposition Tag Lists - Disposition tags are special tags which can be
associated only with variables data samples. Disposition tags indicate
the disposition (e.g., the acceptance or rejection) of the part (or piece)
to which a sample belongs.



3.2.5. Corrective Action Lists - Manufacturing typically involves many

3.2.6.

complex processes which must be continually regulated and adjusted in
order to ensure that production is as efficient and accurate as possible.
All types of quality improvement methods, whether proactive or
reactive, require some form of process manipulation to cope with
problems or to aid in continuous improvement efforts. Verax software
refers to this type of manipulation as corrective action. When a
corrective action is made (e.g., atool is sharpened or replaced), the
action should be documented so that it may be correlated with trendsin
subsequent data.

Applicationsin the Verax SPC Suite have the ability to store corrective
action information with each subgroup of data. In the VSS Data
Collection application, the operator is automatically invited to enter
information regarding a corrective action whenever awarning is
generated for a subgroup. In addition, the operator can attach corrective
action information to any subgroup, even when no warning has been
generated, by selecting the appropriate menu item from the data
collection screen. In either case, it is|eft to the operator to make the
corrective action record clear enough to be understood by another
person at alater date. The reporting of corrective actions can be made
easier and more consistent by making use of Corrective Action Lists
which present operators with codes for one or more valid corrective
actionsfor a particular characteristic. The lists are used to group
together corrective actionsthat are valid for a particular type of
manufacturing process. Therefore, a single Corrective Action List might
be used by several different characteristicsthat are created by similar
processes.

Each individual corrective action on a Corrective Action List hasa
code, a description, and an assigned weight. Administrative users can
create, modify, and del ete corrective action lists from within the List
Viewer.

Defect Lists - Recall from previous sections that attributes
characteristics contain the results of visual observations or functional
tests. In other words, attributes SPC is based somewhat on counting the
presence of different kinds of defects. Obviously, then, before any data
Is collected for an attributes characteristic, it is necessary to define the
defects which could possibly occur. Since, in any given installation of
VSS, there may be many attributes characteristics which are inspected
in the same fashion, defect definitions are stored in lists and referenced
by the characteristics. Note that a defect list may be shared by more
than one characteristic, but a characteristic may only be associated with
one defect list.
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3.2.8.

A defect list consists of one or more individual defects, each with a code, a
description, and a cost or severity rating. Administrative users can create,
modify, and delete defect lists from within the List Viewer.

Tip: Specia care must be taken when modifying alist that may be used by
more than one existing characteristic. If the modification would not be
appropriate for al characteristics which use the list, it may be better to make
aseparate list instead of modifying the existing list.

Warning Lists - Fields and controls on the Warnings tab are used to specify
and customize sets of control warnings which are applied at the time of data
collection. With the Warning List combo-box, a pre-defined set of warning
criteriamay be assigned to the characteristic. Several warning sets are
provided. If it is not necessary to apply warning criteriato the characteristic,
choose (None) from the list.

Once awarning set has been chosen, the individual warningsin the set are
listed in the grid at the bottom of the window. Any warning may be turned
off or turned on for the characteristic by double-clicking on the
corresponding row in the grid. Additionaly, an instruction file can be
specified for any warning in the list by highlighting the warning and
clicking the small builder button next to the Warning List field. In the Select
Operator Instruction File window, specify the instruction file to be executed.
Acceptable instruction files are those with .txt, .wav, .avi, .exe, .com, .pif, or
.bat filename extensions. Once an instruction file is specified, the Test
button may be used to execute the operator instruction asit will be presented
upon generation of the warning during data collection.

DDE Unit Lists/DDE Link Options - The DDE Link instrument type may
be used to configure an instrument to read data from or write data to other
software applications. There are three link types which can be chosen:
Automatic Read, Manual Read, and Write . In all three cases, the address of
the variable to be read from or written to in the DDE source must be
specified. The format for this requires the DDE source to be specified in the
Topic box. The appropriate delimiter to separate a source designation from
the specific variable designation in that application must be entered in the
Delimiter box. The designation of the control to be read from or written to
should be entered in the Item box. It should be noted that the Topic,
Delimiter, and Item must be entered exactly as the DDE source application
expects them (e.g., the format is generally case sensitive). If the Write link
typeis chosen, astring to send to the DDE source should be entered in the
String to send box. If either the Automatic Read link type or Manual Read
link typeis chosen, the Wait for Signal Link option becomes enabled.

In addition, five other categories of items can be viewed with the List
Viewer; they are:
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3.2.10.

3.211

External Tag Names - External tags are subgroup tags whose values can be
automatically generated by an external program that runs along with a data
collection procedure.

Data Sources - A data source (data source record) is used to define how to
obtain measurements for variables data. Data sources can contain one or
more instruments; each instrument represents a particular way of obtaining a
specific data value (measurement).

There are countless types of metrology equipment available for measuring
anything from coating thickness to tensile strength. As aresult, there are
also many different methods for interfacing such devices to a computer.
Some connect viaa serial RS-232 port, while others require specia
interfaces. Gage boards and multiplexers which provide severa “ports’ are
also available. By creating a data source record, the administrative user may
define which, where, and how instruments are interfaced to the VSS data
collection workstation. Each variables characteristic points to a pre-
established data source which defines how measurements will be acquired
during data collection.

Control Equations - Often, when a statistical warning occurs on the shop
floor, operators are unsure of what to do next. In some cases, the only option
isto call an engineer who can fix the problem. Thisistypicaly the case with
complex manufacturing systems which are fully understood only by the
engineers. In many cases, however, manufacturing processes are governed
by relatively simple mathematical functions. By solving such afunction for
a specific control variable (an adjustable process input), one can determine
the magnitude and direction of adjustment which isrequired to re-center the
process on the target. In VSS, mathematical functions which describe
process behavior are referred to as Control Factor Equations. Control factor
equations are used to set up closed-loop data collection sequences which can
be run by an operator with minimal assistance by an engineer. During data
collection, if awarning occurs on an operation with an associated control
factor equation, the system will solve the equation and suggest a corrective
action which islikely to bring the process average closer to the target. The
user may then decide whether to use the suggestion or to enter a different
type of corrective action.

The VSS Administration application represents control factor equations as
linear polynomials. All polynomials consist of a sum of terms plus a
constant. In alinear polynomial, each term consists of a coefficient and a
named variable which has a specific rea value. The named variable in each
term corresponds to a specific process variable, which may or may not be
controllable by the operator. Temperature, pressure, and line speed are all
examples of such process variables. The coefficient in each term
corresponds to the degree or magnitude with which changes in the variable
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affect the final measured characteristic. In many cases, knowledgeable
engineers can create linear polynomials which provide amodel or estimate
of the behavior of the process.

Data Collection Procedures - A VSS data collection procedure defines what
datawill be collected, who will collect it, and how it will be collected. The
primary component of a data collection procedure or “job” record is an
ordered list of characteristics. When an operator runs a job with the Data
Collection application, data is requested for each of the characteristics listed
inthejob. A list of valid users or user groups, assigned to ajob, grants
access to the job. Operator instructions (like those for characteristic records)
may also be assigned to the beginning and end of ajob. When used
effectively, the features listed above give administrators flexibility to
configure asimple, efficient sequence for shop-floor operators to follow.

Job records may be designed to suit any manufacturing environment. In a
production environment where the same tasks are repeated, ajob record
might be created for each workstation where data is collected. In this case,
the job represents the task(s) performed at a workstation. However, in
environments where production schemes change more often, ajob record
might be created for each purchase order.

There are two different ways of executing ajob in the VSS Data Collection
application: running ajob and auditing ajob. When an operator “runs’ ajob,
the order of data collection is as specified in the job record. If an operator or
supervisor “audits’ ajob, the job record simply provides alist of
characteristics for collection. The order specified by the job record is
ignored since the person collecting data specifies which characteristicsin
thelist are collected.

Administrative users can create and modify jobs by using the Data
Collection Procedure Setup window. To create anew job, ablank Data
Collection Procedure Setup window should be opened. This can be done by
selecting Data Collection Procedures in the List Viewer and then clicking on
the Add Child button, or by selecting any existing data collection procedure
and then clicking on the New button. To edit an existing data collection
procedure, select the procedure to be edited and then click on the Edit
button. Thiswill open the Data Collection Procedure setup window with
information on the selected job already displayed; any needed changes can
be made right in this window.

3.2.13. DataPac Setups - used to set up the testing structure, allowing for

organization of those products for which data will be collected.

10



4.0. Using VSS Administration

Administration iswhere all configuration of the Verax SPC Software will take place. It
isused to set up the testing structure, allowing for organization of those products for

which datawill be collected.

Note: When working with Verax SPC software, do NOT have more than one application
running at agiven time. (i.e. do not have Administration and Data Collection open at the

sametime.)

4.1. Selecting the Correct Database

A. Open Administration and click on the <File> option in the file menu.
B. Click on <Preferences>. Thiswill bring up the following window:

<Databases...> button

C. Click on the <Databases...>
button and the following window will pop-up:

D. Click on the “combo button” and sdlect a
specific database, or click on the <Setup...> Cick 0K 0

button.

Now the following window will pop-up:

Ellipse <...> button
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Click on the Ellipse <...> button and the VSS Database Browser window will pop-

up- Ve Dombsns Brownse =

Use this window to map a path to your new Disscioses

database. (If thereisno valid database in the | . —

folder selected, the <Select> button will remain | Zyas S

grayed out.)

Click on the <Select> button after you have

mapped a path to the desired database. L BT
. Click <OK> on the previous windows, and you n:,lw; ' 1 YR

will be prompted that your database has Cussaeid Doty

changed. ©—

Y ou are now connected to you new database. Chacking delshams

4.2. Setting Up Additional Users

If you have alarge facility, or run multiple lines and shifts, you may want to limit the
users' rightsto collect data only for the products being produced during their shift. To do
this you must set up individual user accounts and give them certain privileges.

(See Setting up DCP’sfor information about assigning usersto individual DCP's)

A.

<New> User button
[igbo: |
Privileges for selected user >

Pl sty vk sty (nlscion

s IR s R
CataColockon Frocedaez |
Wil by D e
B H234 [T

In the Administration, click on <Users> in the file menu, then click on <User
Accounts...>.

B. Thefollowing window will pop-up:
C.

Thiswindow shows the setup for T E—————————————————————

existing users. On the bottom Uz | Goms )
half, it shows what privileges G il
these users have. [chite E

ExisingUsetS ———p
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D. To add additional users, click on the <New> button on the right side, and the
following window will pop-up:

SO x|
Ll brdaerdands
Login Name > [
Besitias U Eoek |
Real Name > Use G
Larqpung e

| G | s |
[wend e

Password P [lnsned B bt Tl —_—
|._|llil Fawfegan

<Privileges> button

E. Enter a“Login Name’

F. Enter a“Real Name’, if you want it to be different from the Login Name.

G. Enter a“Password” which is unique for that user.

H. Next, click on the <Privileges> button, and the following window will pop-up:
I. Click on*“Data Collection” in the

Available Privileges window. =
& i Adminohation ar
- Simalpaa 4 Aepoirg
. .. = Data Collechion Lo
Available Privileges +Eurﬁ.
Wersn Manager Heln
& M [Dalabaee Localion Setup

<Add> button >| i I Lo Glear I

Selected Privileges

Waran bamagm
M Detshase Locston Gelup

J. Click on the <Add> button. Thiswill give the user privileges to collect data, but not
to use Administration. If you want to set up a person who will be an Administrator,
add ALL the privilegesin the Available Privileges window using the <Add> button.
Y ou will seethe privileges being added to the window on the bottom. A (+) sign will
appear next to the category which has privileges added to it.

. Click <OK>. Window will disappear.

Click <OK>. Window will disappear.
. Click <New> to add another user, or click close, to complete this process.

<X
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4.3. Setting Up a Data Source

If you do not already have the appropriate data source set up, follow these step:

A. GotothelList Viewer in Administration under the <Setup> option in the file menu.

B. Click on “Data Source’ in the List Viewer, it will now be highlighted in blue.

C. Click ontheicon on thetop of the list that says“New Data Source” when you hold
your mouse over it. (It will be the second from the left.)

D. A window will POp up like this: SO Fol

E. Enter aname for your data source.\A (. T

F. Click on OK. r Lot

G. Inthelist viewer, there will now be a — o
small (+) sign by “Data Source”. Double =
click onthissign. Youwill now seealist | P
with your new data source name. %l

H. Click on the data source name, soiit is | AR

highlighted in blue. , | ot U by
I. Now, click on theicon on top that says (R
“New Instrument” when you put your mouse over it. (Second icon from the left)

J.  The“Instrument Setup” window will pop up: —— =
K. Enter the name again. I — = =
L. Now click on the combo box, and select ]
“ASCII File Import”. e e |
M. The window will changeto look like this: feeci COM P foawi q4 _te |
| T fmsai St b
S g sl e wren
T T g |
o B Ko =
S 1 :l
o ey Tl |
BE R Dt I
|e—1 ..
! L! Ellipse button

N. Now click on the “Ellipse” button and a new window called “ Select File Import” will
appear: —— ——» :
Ll

g Ix
O. Use thiswindow to map a path to
your data source. ﬂfﬁ1mm mn | el [ o= ]
1 S o Concel |
Note: If you are using the SP2D Il vieen™) Matwenk .|
system, the path will be:
[T Bewd snly
C:\SP2D\Output\spc.dat
Lisk lies of bppec Driges:
] [Sco 4
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If you are using VisionMaster:
C:\VisonMaster\Spcdata.prn

Note: You will have to change the “List Files of type:” to “All Files (*.*) for the
VisionMaster.

P. Click on OK in thiswindow, then click on OK again on the Instrument Setup
window, and your data source is now set up.

This data source will be used in setting up Characteristics, aswell asin your Mathline.

4.4 Setting Up a CA (Corrective Action) List

CA lists are related to WARNINGS, which are selected in the “Characteristic” setup.
When you receive awarning while collecting data, thislist (CA) will give you alist of
available options for recording how you responded to the warning.

On the List Viewer, click on <Corrective Action Lists>, to highlight it.
Click on the <New Corrective Action List> icon (2™ from Ieft on top).

This window will appear: Comectim Actonist
Give your new CA list aname. \‘F“

¥

Click on <OK>. nteimational Bosd Hig CA Lisk
Double click the (+) sign by Cormrants

Corrective Action List to expand
your list, and then click on it to
highlight it.

G. Click on the <New Corrective
Action> icon on top (2" from

Ieft) Tl rion Inforruor,
Lact Updstad By hadm
Lzt U pacdisbsd 0 7. 000 31 246 B

mmooOw>

I

e Coracive Reton ===
Cods wsght
H. The following window will pop-up: | I

|. Enter acodefor this Corrective Action. Bt
( Hint: use consistent codes for each o CA Dosciiphion
list,i.e. A, B, C, etc.)
J. Enter aWeight. Thisvalue can correspond to the severity of the action taken, in
relation to the warning.
. Enter adescription of this action. (i.e. Called Supervisor, Removed board, etc.)
When you are done, click on <OK>.
. If you wish to create another Corrective Action, repeat steps 7-12.

iy

<X
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45. SettingupaTagList

These are used to “tag” data with specific information about the data collection. Y ou can
use these tags to sort datain the Verax Anaysis Applicaton.

A. IntheList Viewer, click on “Subgroup Tag Lists’, so it is highlighted.
B. Click ontheicon that says “New Subgroup Tag List” when you put your mouse over
it. (2" from the left.)

C. Thefollowing window will pop-up: eI 3

D. Enter aname for your tag list: Haro

E. Then click on <OK>. 5C Inil Daka Tags |I

F. Doubleclick the (+) sign by —— il
“Subgroup Tag List” inthe List b
Viewer.

G. Click on the name of your new tag

H. Click on theicon that says “New Show s teg st = Bekoss 1 tee each mbgoup
Subgroup Tag” when you put your Extemal Taginformaion

mouse over it. (2™ from the left.) ™ Exomal Tag Lin |

|.  Thefollowing window will pop-up:

=
J. Enter anamefor thedatataginthe“Tag  Tslss % ]
Labd” line. NN (T E
= Ragied
e
K. If you want this datatag to be / ;:r: [ : =

mandatory, click in the “Required” box. % Use Vel Lint
/ 7 hoes Hemw ¥ hans
L. Click onthe“UseValueList” box. Thi§ | = .
will alow you to enter tag namesin the Hike 4
D
text box on the bottom. e

M. Enter the desired data tag namesin the
text box. All these nameswill be an
option when the user collects data, and
will allow you to sort data by these tags in the Analysis section of Verax.

|

* Some suggested tag |abels may be: Operator Name, Shift, Line, Product, Printer, etc.
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4.6. Configuring Data Collection Using “ Setup”

Under the “ Setup” option of administration, there are two options, System Viewer and
List Viewer.

4.6.1. Entering Product & Characteristic Information
Using “System Viewer”

b/ System Viewer

EENEEERERET = [

— o A5C International

A :—v«’ innezota Plant
—-+ LCell phone boards
—- Board #2584

'@' T k « Solder Paste Height
[1[2/78439 8:43:30 Ak - 2/25/39 10:53:14 A]
—-- Board #234
'@' .~ Solder Paste Height [3x)
[1[2/18/33 24270 Ak - 2/18/99 3:45:50 Ak)
it L £ oard #7102 34
'@' .~ Solder Paste Height [3x]
[1[2/78/33 10:00:53 Ak - 2/18/99 10:26: 23 Ak]

Class
Characteristics
Family Date(s) data was collected
Products
Product Group

The System Viewer is used to create a hierarchy for data collection. It isused to
organize individua products for which datawill be collected, as well asfor the specific
characteristics of those products. Start at the highest level, “Class’, which can be a
company name, and then list the “Family”. This can be different plants, or different
departments within the company. Under “Family” is*“Product Groups’. List the
different products, (i.e., cell phone boards, PC boards, etc.) that you will be
manufacturing. Under “Product Groups’, is“Products’. Here you list the specific
product name, (i.e. Board #234.) From the Product Name window, click on
<Characteristics>, and then select <Variables>. A “Variables Characteristic Setup”
window will open. (See Figure 1.) Use thisto configure the particular characteristics (i.e.
height of solder paste, width of solder pad, etc.) for the individual products.
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variables Characterishc Selup |Solder Pasie Height] : =]

Genessl | CovimiChat |  Tage | Insbuctions | ‘Wamings | Msthline

PRODUCT - Board #284 13
Last Updated Orv 1027960231 P Lagt Uipdsisd By, Masber
Varisble Characheristic Hame Subgoup Size Covnl

[Sobden Pazle Heght [z
P ameli M. Hew

Conmimmnt:

Warishies Characherstic Infomstion

LSL

Bepail .

Taiget L Uitz Sper Limits Aesohion

[€o0 [roo  [a00  [Mis 5] [LSL anduse =] (oo =
Drada Source Comective Siolon Senhip...

|"|I'il|-nnHi||.'-ﬂ| 3 |||'|'-H'I'l'| 3

Figure 1.

In thiswindow, there are six tabs, and we will go through them in order.

4.6.1.1. GENERAL

A.

B.

Enter a name for that Characteristic, (i.e. Solder Paste Height (1X).) The (1X)
refersto the subgroup size you will be selecting in the next step.

Select the subgroup size. If you select “1”, when you collect data, every
individual datapoint you collect with VSS Data Collection will be plotted in the
graph. If you select a number higher than 1, for example 4, VSS Data Collection
will plot the four readings in adisposition chart, average those values, and then
plot just the average of those readingsin the graph. Note: oncethisvalueis
selected, and dataisrecorded for thischaracteristic, it cannot be changed.
Enter the values for Lower Specification Limit (LSL), Target, and Upper
Specification Limit (USL).

Set the Units. Y ou need to type “mils’ if you use mils. (Itisnot in the combo
box.)

Select your data source. (See Setting Up a Data Sour ceif you data sourcelist is
empty).

Select a Corrective Action List. (See Setting Up A CA List for more
information).
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4.6.1.2. CONTROL CHART

A. Select the desired Control chart for Warning Generation. This chart must
correspond with your subgroup size. You can’'t have a subgroup size of 1, and try
to select and X-bar chart. Y ou will be prompted with awarning when closing the
Characteristic window if you try to select an improper chart type.

B. Select the desired Control Chart Limits.

C. Select the Reasonable Limits (If Applicable)(See Glossary for more information)

4.6.1.3. TAGS

Select the desired Tag List. Tag listsallow you to “tag” data, with specific
information. (See Settingup aTag List for moreinfo.)

4.6.1.4. INSTRUCTIONS

Select the option to include/exclude specific characteristic instructions. These allow
you to provide additional information/instructions to the user/operator. Create the
filein either document format, or CAD format, and then use the ellipse button (...) to
map the path to the specific file. The appropriate box on the left side of the window
must be checked for this option to be turned on

4.6.1.5. WARNINGS

<
Gererd | CorhoiChet § Tags | Iminshions | Wanings | Mathline

"Wianing Lixd

T —— | ||

Status

Mgy v in subgecap < LEL
On e » UCLED
On bew & LCLIX)
On 2 of 3 porseouiies Mo n Jone w4
On 2 of I coresnfes Mok i 2one
dn 4 of § coreendve Mbas n Zone
dn 4 of § corescydes b in Zone B
dn B cormmculse X bars in Zone +L o
dn B eardaculsn Hbars n Zona Lo
dn Subsgreup Rlangs » LCLFA|
7 by R aigi &0 dbie 58
T oz B e e iar o

1B

On
On

Erme—=mooOmmemom

[

A. Select the desired warning list from the available list. The Verax Standard
Warning Set includes many of the recognized industry standard warnings.

B. You may turn specific warningsin the list on/off by double clicking on the
specific line, and you will see the status change from ON/OFF.
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4.6.1.6. MATHLINE

This should be preset when you receive your system, but if it is not, follow these steps.

Vmbies Characier istic Setup |Seider Paste Neight) =l
[fererd | ConbolChat | Tag= | Imectionz | Wennge | Malfline
. MATHLINE = INSTAUMEN T [“VisimMaster 1. 1) :l [ |
B FOOTS=1TCH
Cancel
o
+*
=L
|
i [mpont |
Tas =
Heke

_ |

e piac.al AVERAGE ()
| ebfiuimenis LEkatislical CLESK(N
Opeialse Vet CHLIHN]
CORVERT]]
CSTm Serdy
A A DEGREES =
Left column Middle column  Right column

A. At the bottom of the page, in the left column, click on the <Functions> option, then
click on <All> in the middle column, then in the right column, scroll down to
<MATHLINE>, and double click on it.

B. Next, intheleft column click on <Instruments>, then in the right column, click on
the appropriate Instrument you are using. (If thereis nothing listed, you need to go
to “Data Source” and set up a data source.)

C. Hit theright arrow key ONCE, and then hit <Enter>, to move the cursor to the
second line.

D. Next, intheleft column, click on <Functions>, then <All> in the middle column,
then in the right column, scroll down to <FOOTSWITCH>, and double-click onit.

Now you may click on <OK>, and this completes the setup of a characteristic. Asyou

will seelater, it is much easier to make new characteristics after this point using the
“Clone” function.
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4.7. Configuring DCPs, Tag Listsand CA Listswith
“List Viewer”

Under the <Setup> option, click on <List Viewer>. (See Figure 2.) Thisiswhere you set
up Data Tag Lists, Data Collection Procedures, Corrective Action Lists, and other
options.

W o NElTIiRETT Ehoi

Lt ‘W

] ) YIS = 1 T

DataTag List

Corrective Action (CA) List

Defect List — (For Attribute data)

Data Source

Data Collection Procedures (DCP's)

Figure 2.
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4.8. Setting Up a DCP (Data Collection Procedure)

A Data Collection Procedure (DCP) is a macro that specifies the process to be used for
collecting data on a particul ar feature or characteristic.

A. Inthelist viewer, click on “Data Collection Procedures’, so it is highlighted in blue.

B. Click on theicon on the top of the window that says “New Data Collection
Procedures” when you place the cursor over it. (Second from left)

C. Thiswindow will appear:
D

. There are three tabs which Genesl | Bopd L

we will use, and we will /v'mf’”‘
start with the GENERAL / s
tab.

E. Enter anamefor this DCP. ——
Y ou want the name to P — .
reflect the board name and Lot UpsisiaciByr Mastme
characteristic(s) for which  Srorrice Ca I"f:nm 3

you are going to collect
data. (i.e. Board 234 (3X.)

®m

If thelist in the top half of the
window is not expanded, click
on the pluses to expand the list.
H. Highlight the characteristic you
want this DCP to collect data
for, and then click on the “Add”
button. Thiswill add it to the
bottom window.

“Selected Characteristic”

O peraios ok

r

-

— o] _res | o]
[T —— | o | oes |

Next, click on the “ Script” tab, and this window will appear:

H Daia Coleciian Precedwe Setup

Gewsl | S | Iwles | ireport Dpioes

I,

1

= o B5CInMmnaons
—— i Himmzsia Flant
—— o Coll phora boardy
-t Board HFE
- BoadHI
B S sy

—o Board HIDE_3

! Produet

/'F‘-{' L e P
“Add” button -

duidudlE
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I.  Next click on the “Interface” tab, and this window will appear:
Thisallows you to configure  prmreemr——

how your Data Collection Gewd | Sesigi [ iiedisce | Impet Oplions
window will ear whil s i :

dO' app € _1Sobder Paste Helght i 1 oo Prarte Hoight ]
collecting data. Waisdes]

|
_ Lol
. - h
J. In the “Display Options”, you | e’ | | Tose il
can .choose to select or remove EF‘*’L‘;';’:L“ A== =] l
particular segments of your Data | g s ugiesmissesion Drt = = Mo |
Collection window. The = DLF & Chasackethe infarmsion - m 75-1
“Preview” window shows you a fr:;:‘r“"'" - |
small version of what your ¥ thowe Single/Chas 1 [isctaut
window will ook like. I™ Show mapinized

IH-urrnal Histogram
I™ Show mdmioad siter 505
Falx Elnld T3NS okded Paie H egid [56) /

“Users” Button’

“Preview” window

K. Try clicking on these options to see how your Preview window changes.
L. Under the “Chart Options’ heading, you can choose what type of graph will be
present on the Data Collection Window. (Y ou can choose to have one large graph,
or, by checking the box by “Show Chart 27, you can have two graphs, and both will
be updated simultaneously while collecting data.)
M. Next, click on the <Users> button on the right side of the window, and the following
frame will pop-up: ocP assgmern 4
N. Thisiswhere you give individual N |
users “rights’ to collect datafor a Al | =
particular DCP. Highlight theuser  [mastes (Masim) Corcnd
name under “Available Users”, Heeell _
and click on the <Add> button to i . B
add their name to the list of
“Selected Users’. If apersonis

not listed here, when they log into e | i -
the Data Collection of Verax SPC Secied Lsers
software, this specific DCP will Masle [Mastei]

not show on their list of available
DCF's, and they will not be able to
collect datafor it.

Now click on <OK> to close this window, then click on <OK> again, and now you have
created a DCP, and will be able to collect data for a specific characteristic.
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5.0. Attribute Characteristics

5.1. Setting up a Defect List

Thislist consists of physical attributes that may be detected during inspection. Y ou can
set up a Defect List in which you can record defects noted on specific boards. A Defect
List isused in conjunction with an Attribute Characteristic. We will first make a Defect
List, and then we will go through the steps to set up an Attribute Characteristicand it’s
accompanying DCP.

A.
B

I N

In the List Viewer, click on “Defect Lists” to highlight it.
Click on theicon at the top that says “New Defect List” when you place your

mouse over it. (2™ from the left.)
The following window will pop- T —

up: i B
Enter aName for your Defect — l

List. e

Click on <OK >,

Double click on the (+) sign by

Defect List in the List Viewer to
expand the list. Now click on the
new Defect List name to highlight
it.

Click on theicon at the top that says “New Defect” when you place your mouse
over it. (2" from the left.)

Pl

The following window will pop- =
up: Coxe: ‘wheinht | 11
Enter a code for this defect. ' A Larea
(Hint: use consistent codes for Fon Oasert oo Dereiane pe |

eachlist. l.e. A, B, C, etc.)
Enter aWeight. Thisvalue can correspond to the severity of the defect

Enter a defect description. (I.e. Too Much Paste, Missing paste, bridging, etc.)
When you are done, click on <OK>.

If you wish to create another Defect, repeat steps 7-12.
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5.2. Setting Up an Attribute Characteristic to Track Defects

The setup for an Attribute Characteristic is amost the same as creating a Variable

Characteristic. The only difference is that when you double click on the product name,
and then click on the <Characteristic> button, you now select <Attributes>. When doing

so, the following window will pop-up:

Subgroup size fensms | ConhoiChst | Tag | deshuctiony | Wame
PROD F284
Lt Lipdatesd O (LANLAND Lipsintad By Lo Haee:
Aatiute Chaiscipistic Hare 5 ulsyinaes Sicw

AttributeName s G

P i P s

Collection Method \I“"‘"‘ -

|
. inkyste Charactanibs Infrmaton
Defect List —————phisiscila Cobsciion Mebod
[ IHuareay ;Humm =l
CA List gl 5] [om £
A. Enter an

“ Attribute Characteristic Name’

B.Enter the desired Subgroup size.

C.Select your Defect List from the combo-box.

Enter a Corrective Action List from the combo-box.

Select the Collection Method.

Theremaining tabs: CONTROL CHART, TAGS, INSTRUCTIONS, AND

mmoOw

[ = |

Lanesl

_we |
Epsd_
Hep

WARNINGS, are configured in the same manner as are Variable Characteristics.

Y ou now have to make a DCP for this Attribute Characteristic. Thisisdonein the same
manner as making a DCP for a Variable Characteristic. See Setting Up a DCP if you

need to review this procedure.
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6.0. VSS Data Collection

Data collection is the VSS application used to collect datafor specific products. Thisis
very easy to use, and we will go through the steps to use for data collection

A. Start Data Collection using the Shortcut, or start it through the programs startup

B
C.
D. Thisisthe default window

menu.

. Theuser will log in using their specific Login Name, and enter their password.

The following window will pop-up:

for data collection. It
shows you alist of
available DCP sthat you
have rightsto collect data
for.

<Run> button
List of available DCP's
To start aDCP, double

click on the namein thelist,
or click on it onceto

BHEEE

Iﬂu-uﬁ:l:lm Mzcasimn
Bowd BIOF 1 |
Aaasd B
Mo WIPA (1)

Wimual |nepocimn
e

highlight it, and then click on <Run> .
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F. After this, the data collection window will open, and you are ready to start collecting
data. The data collection window will look similar to this:

o VS5 . Oata Cellection - |Beard 284 [100] ! _I'I x|
Ymr am
Solder Paste Height TE e
| | e ;E roren
Sample #: 1) 2 : |
Hl'.'lill\-\.l'.' I mp‘t I iEIIIIIIII ) i ai i i iiiiil L
Clata: MEC Inbemabond T T
Fardy Hirmanota Flant |
Product - oot HaBe |
Olosinion IFone]
Solder Paste Height (X-Bar & R)
125 -: : 12 00 LsEL
o 4 i
E 7e I T . 0 £
ED_--&-.—-#_;_._‘: | t*._*l"'--;-.“_...“
[ [ [ == T | L Ll Ll Ll A00LcL
TE -: .-l 00 LEL
B osoq [ I'.I
i |
25 I [y - ] [ ——— [E———— AL
- ] '. d - R ] L]
L . . S S, s e e s e e s v B s B S e e e s 01~ 1=

NOTE: Thefirst time you run a DCP for a product, there will be no chart until you have
recorded 2 data points.

G. After you have collected the number of data points that was determined in the
subgroup size in the administration setup, you will be prompted: “Do you want to
continue this DCP?’, select “NO” to end this DCP, or select “YES’ to collect data
for another subgroup.

H. You can aso stop aDCP by clicking on <User> in the file menu, then click on

<Stop DCP>.
I. If yousdect “NO”, in Step 7, or stop a DCP using the procedure in Step 8, the
following window will pop-up: Bz =

J. Select “Yes’ to stop the DCP. .
f) D ko B o ubguns wil b bt Contirug arpway?

Note: The only time you will lose any §

data, isif you have a subgroup size greater = | |
than 1, and you have not taken al the

readings. You will NOT lose data that has been plotted in the graph.
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K. After this, you will return to the default window shown in Step 3 above.
Y ou may now do one of three things:
1. Leave Verax Data Collection in the default DCP window.
2. Close Verax Data Collection using <File>, then <Exit> in the file menu.
3

. Click on <User>, then <Log User>. Thiswill leave Verax Data Collection at the
Login window, waiting for the next user to log in.

7.0.VSS Analysis

Verax Analysisisthe VSS Application used to recall datafor a specific product and time
period, and analyzeit. Thisreporting softwareisvery powerful, and very configurable.

A. Loginusing your Login Name and password.
B. At thedefault screen, go to <File>, then <New>, and the following window will

7=

=

e i

:‘.l'ﬂ‘IHﬂiL'hH Hisiogram Dgd ek P Dot Ation 0T Chewi
A
| E i‘.‘.ﬂ
Epgkadgs Charl Yun | -4 ‘Wieghl Ciadact "haght Doa. dcten || Piooac Cagsalebing

Cocel | weo |
C. Tomakea“Variables Chart” click on the Image, and this window will pop-up:

D. Usingthe System Viewer

in the window, expand this | s
R e w————)

il

list until you locate the SR ———
characteristic you want to w --:_?ﬁ::;_ﬂ-ﬂ
see datafor. — e Bowd B Asfrac: Trem
/ I L
System Viewer Mm #284
Desired Characterisic™ |
/

<Add> button

T

Sdlected Characteristic \

Selscied
A tes Pasie Heighd 13




B. Highlight the characteristic, and then click on the <Add> button, or just double click
on the desired characteristic, to add it to the “ Selected” window at the bottom of the

page.

C. Click on <OK>. The following window will pop-up:

Here, you can select different
criteriato sort data by. Inthis

example, we have selected the [ Lty [l [Hous 4]

datafor the last 8 hours. You : R |
may instead choose data withi -
a specific time frame. [ | aime |

[1:16:15 b = e o 11:15:28 A0

Date & Time Selection

Specific Date/Time Range

Selected Criteria

D. Click <OK>.

E. Now, the chart will appear, showing your selected data.

F. To edit the look of o
your chart, click
on
<Chart/Report>,
then <Options>.
In this window,
you can configure
the look of your
chart to meet your
needs.

G. Tochangethis
variables chart to a
histogram, without
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going through al theinitial steps, click on <Chart/Report>, then click on <Change
Report Type>, and you will be prompted to select your new chart type.

H. Inthe histogram chart window, follow the same steps asin Step 9, to configure the
layout of your chart.

I.  You can save these charts by clicking on <File>, then <Save As>.

J. Tocloseout of Analysis, go to <File>, <Exit>.
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8.0. Glossary

Arrow Keys - Keys which are labeled with arrows which point up, down, right, or left. These
keys move the cursor, on the display, in the direction of the arrow.

Attributes Data - Datathat is assessed qualitatively rather than with a measured value and can be
counted for recording and analysis. Examplesinclude characteristics such as the presence of
scratches or blemishes, or the installation of al required fasteners. Other examples are
characteristics which are measurable (could be treated as variables data), but are recorded in a
simple yes/no fashion, such as the acceptability of a shaft diameter when measured on a fixture.
Attributes data is what results from the counting of defects (nonconformities) and defectives
(non-conforming units). Such datais analyzed using Pareto charts and p, np, ¢, and u control
charts. (See also Variables Data.)

Aver age - The sum of valuesin a group divided by the number of values in that group;
designated by a bar over the symbol for the values being averaged: X bar is the average of the X
values within a subgroup; X double-bar is the average of subgroup averages.

¢ - For attributes data, the total number (count) of individual defectsin a subgroup of fixed size.

c Chart - A control chart of the number of defectsin asubgroup. C charts are typically used
when each unit can have multiple defects.

Calibration - Adjustment of a gage or measuring instrument to a reference standard for the
purpose of reducing measurement bias.

Capability - (Should be determined only after a processisin a state of statistical control.) A
measure of the ability of a processto generate products that meet specifications. Represented asa
proportion of specification (tolerance) spread to actual process spread. (See aso Cp, Cpk, Cm,
Cmk.)

Center Line - Theline on acontrol chart that typically represents the average value of the items
being plotted.

Characteristic - A dimension or quality of a product (process) which can be measured (variables
data) or counted (attributes data); a qualitative or quantitative measurement of a unit.

Cm - A value similar to Cp, but using avalue of sthat is dependent on the average of subgroup
ranges. (Seedso Cp)

Cmk - A value similar to Cpk, but using a value of sthat is dependent on the average of subgroup
ranges, as above. (See also Cpk.)

Configure - To connect and program a computer and its peripheral devices so that they operate
smoothly as one system.

Control - See Statistical Control.
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Control Chart - A graph of information about a characteristic which shows plotted values of a
statistic calculated from data on the characteristic. The graph will also have a center line and one
or two control limits. Control charts have two basic uses: as ajudgment tool to determineif a
process has been operating in statistical control, and as an aid in maintaining statistical control.

Control Limit - A line (or lines) on a control chart used as abasis for judging the significance of
the variation between subgroups. Plotted points that are outside the control limitsindicate lack of
statistical control. Control limits are commonly located 3 standard deviations away from the
centerline.

Cp - Process Potential - A capability index which isthe ratio of the specification range to the
range of the actual six-sigma spread of the process. Cp is ameasure of process potential because
it has no regard for the location of the data.

Cpk - Process Capability - A capability index which considers both the process spread and the
proximity of the process spread to specification limits. Cpk istheratio of the lesser of (USL -
mean) and (mean - LSL) over the three-sigma spread of the process. A ratio of 1.33 or greater is
usually desired.

CR - Theinverse of Cp (1/Cp). This value ranges from O to infinity. A smaller valueindicates
greater process potential.

Cursor - The active position on a display (for example, indicating what part of the display has
been selected or where new information will be entered). The cursor isindicated by a character or
field which is highlighted, flashing, or underlined.

Cursor Keys - Keyswhich are labeled with arrows which point up, down, right, or left. These
keys move the cursor, on the display, in the direction of the arrow.

Database - A structured set of related information stored in some format that allows for easy
retrieval.

Defect - A specific occurrence of a condition which does not conform to specifications or other
standards. Defects are sometimes called discrepancies or nonconformities. ¢ and u control charts
are used to analyze and control the occurrence of defects. Defects should not be confused with
defective units.

Defective Units - Product units (or parts) which do not conform to specifications or other
inspection standards; also called unacceptable or non-conforming units. p and np control charts
are used to analyze and control the production of defective units. The presence of one or more
defectsin aunit causesit to be defective.

Distribution - A way of describing the output of a system containing variation. Specific
individual values from a distribution are usually not predictable but, as a group often form a
pattern that can be described in terms of itslocation, spread, and shape. Location, or central
tendency, is commonly expressed by the mean or average; spread (or variation) is expressed in
terms of standard deviation or the range of asample. Shape involves many characteristics, such a
symmetry and peakedness, but these are often summarized by using the name of acommon
empirical distribution such as the normal, binomial, or Poisson.

Export - The transfer of data and/or setups from the database to another storage medium.
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Family - A set of related product groups.

Histogram - A graphical representation of the frequency distribution of sampled values or data
points.

Individual - A single measurement. In variables data, a subgroup is usually constructed of
severa individuals.

Local Area Network (LAN) - A collection of inter-connected computers that allows usersto
share data and peripherals within alimited area.

LCL - Lower Control Limit - For control charts, the lowest plotted value at which aprocessis
still considered in control. (See aso Control chart, UCL.)

LSL - Lower Specification Limit - The lowest value of a product dimension or measurement
which is acceptable. Specification limits are defined by physical constraints, and should be
established by a design engineer - NOT aquality administrator. (Seealso USL .)

M ean - The average of the valuesin a group of measurements.

M edian - The middle value when a group of measurements are arranged from lowest to highest;
if the number of the valuesis even, the median is, by convention, the average of the middle two
values.

Menu - A list of options displayed on a screen or window.

Moving Range Chart - A control chart that plots the range between adjacent subgroup averages.
Often used in processes where individual samples (subgroups of size one) are analyzed.

Non-confor ming Units - Units which do not conform to specifications or other inspection
standards. (See also Defective Units.)

Nonconformity - A specific occurrence of a condition which does not conform to specifications
or other standards. (See also Defects.)

Nominal Specification - The optimal value for a given measurement (used with variables data);
usually the midpoint between LSL and USL. Also called target dimension.

Non-Normal Distribution - Any distribution which does not conform to the common normal
distribution, or bell curve. (See aso Normal distribution.)

Normal Distribution - A continuous, symmetrical, bell-shaped frequency distribution for
variables data that underlies the control charts for variables. Any normal distributionis
completely described by specifying its mean and standard deviation. When measurements are
normally distributed, about 68.27% of all measurements lie within plus or minus one standard
deviation unit of the mean. About 95.45% lie within plus and minus two standard deviation units
of the mean, and about 99.73% lie within plus and minus three standard deviation units of the
mean. These percentages are the basis for control limits and control chart analysis (since
subgroup averages are normally distributed even if the output as awholeis not), and for many
capability decisions (since the output of many industrial processes follows the normal
distribution).
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np - For attributes data, the total number of defective unitsin asubgroup. Given by n (hnumber of
unitsin subgroup) times p (proportion of defective units).

np Chart - For attributes data, a control chart of the number of defective unitsin each subgroup.

Operands - Values or symbols that are manipulated in a mathematical expression. For example,
inthe expression “a+ 2" ,“a’ and ‘2" are operands. (See aso Operators.)

Operators - Symbolsthat are used to combine operandsin a mathematical expression. For
example, inthe expression “a+ 2", “+" isthe operator.

p - For attributes data, the proportion of defective unitsin a subgroup.

p Chart - For attributes data, a control chart of the proportion of defective unitsin each
subgroup. (Seedsop.)

Pareto Analysis- An analysis of frequency of occurrence of various defects (or other data), using
a Pareto Chart. The Pareto Principle holds that a small number of defects are responsible for the
majority of problems. (See also Pareto Chart.)

Pareto Chart - A simpletool for problem-solving that involves ranking all types of problem
causes or sources of variation according to their contribution to cost or to total variation.
Typicaly afew causes account for most of the cost, so problem-solving efforts are best
prioritized to concentrate on the "vital few" causes, temporarily ignoring the "trivial many."

Path - The location of afile within the hierarchy of directories of a computer's filing system.

Poisson Distribution - A discrete probability distribution for attributes data that appliesto
defects (non-conformities) and underlies the ¢ and u control charts.

Pre-control - Aninitia period of development, before UCL and LCL are well defined; the
"gearing-up" of a processfor SPC.

Process - The combination of people, equipment, materials, methods and environment that
produce a given product or service. A process can involve any aspect of business. Statistical
Process Controal is akey tool for managing the output of processes.

Process Average - The location (average value) of the distribution of measured values of a
particular process characteristic, usually designated as an overall average.

Process Spread - The extent to which the distribution of individual values of the process
characterigtic varies; often shown as the process average plus or minus some number of standard
deviations. For example, the six-sigma spread of a process characteristic is equal to the distance
between the mean plus three standard deviations and the mean minus three standard deviations.

R - The range of valuesin a subgroup, i.e. the difference between the highest value and the
lowest value in the subgroup.

R-bar - The average of subgroup ranges.

R Chart - A control chart which displays the range of data values recorded in each subgroup.
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Range - The difference between the highest and lowest valuesin a subgroup. The expected range
increases both with sample size and with the standard deviation.

Reasonable Limits - Reasonable limits are used to reduce entry of erroneous data by
screening out values which cannot realistically be considered possible measurement
results. Reasonable limits can be defined by entering the maximum and minimum
numerical values to be accepted as measurements for this characteristic in the Upper RL
and Lower RL boxes respectively. The Enforce Reasonable Limits box must be checked
in order for the application to apply these limits at the time of data collection. When this
box is checked, it specifies that measurements outside of these limits should not be
accepted during data collection.

RS232 - Communications interface that is commonly used between electronic devices such as
computers, modems and printers; requires a standard information protocol including baud rate,
data bits, stop bits, termination characters, and parity checking methods prior to connection. (See
also Baud Rate, Stop Bits, Parity.)

s - The sample standard deviation.

sChart - A chart available in VSS which displays the standard deviation for each subgroup of
data sel ected.

Sample - A collection of itemsto be measured for estimation purposes. Sometimesrefersto a
single measurement.

Shape - A general term for the overall pattern formed by a distribution of values.
Sigma - s- The Greek letter used to designate a standard deviation.

Sour ces of Variation - Any causes that act to create variation in the outcome of a process.
Sources of variation tend to drive a process out of control or away from an ideal situation.

Specification - The engineering requirement for judging acceptability of a particular
characteristic. Specifications and specification limits should never to be confused with control
limits. (SeeasoLSL and USL).

Spread - A general concept for the extent by which valuesin a distribution differ from one
another; dispersion.

Stable Process - A processthat isin a state of statistical control.

Standard Deviation - A specific measure of the spread of values of a (quality) characteristic of a
process or the spread of a sampling statistic from the process; denoted by the Greek letter s
(sigma).

Statistic - A value calculated from or based upon sample data (i.e.: a subgroup average or range),

used to make inferences about the process or distribution that produced the output from which the
sample came.
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Statistical Control - A processisin control when the values of its quality characteristics only
vary due to inherent natural randomness, and unpredicted sources of variation are not present.
Statistical control is evidenced on acontrol chart by the absence of points beyond the control
limits and by the absence of non-random patterns or trends within the control limits.

Statistical Process Control (SPC) - The use of statistical techniques such as control chartsto
analyze a process or its outputs so as to take appropriate actions to achieve and maintain a state of
statistical control and to improve process capability.

Subgroup - One or more measurements taken together and used to analyze the performance of a
process at a given time. Subgroups are typically made up of measurements from consecutive
pieces, dthough random samples are sometimes used.

Target Dimension - For variables data, the optimal value for a given measurement; usually the
midpoint between LSL and USL. (Seealso LSL, USL.)

Trend - An unusual or nonrandom pattern in the observed values of a characteristic (on a control
chart) which suggest the presence of a previously unknown source of variation.

u - For attributes data, the average number of defects per unit in a subgroup. This number may
exceed one, since each unit may have multiple defects.

u Chart - For attributes data, a control chart of the average number of defects per unitina
subgroup.

UCL - Upper Control Limit - For control charts, the highest value at which a processis till
considered to bein control. (See also Control Chart, LCL.)

USL - Upper Specification Limit - The highest value of a product dimension or measurement
which is acceptable. Specification limits are defined by physical constraints, and should be
established by a design engineer - NOT aquality administrator. (Seeaso LSL.)

Variance - The square of the standard deviation; (s2). (Seeaso Sigma(s).)

Variables Data - Quantitative data which consists of actual measurements of quality
characterigtics . Thisdatais analyzed in terms of subgroups which contain one or more
measurements. Examples include the diameter of a bearing journal in millimeters, the closing
effort of adoor in kilograms, the concentration of electrolyte in percent, or the torque of a
fastener in Newton-meters. (See aso Attributesdata.)

Variation - The extent to which repeated measurements of the same process characteristic yield
different values. Variation within a subgroup or sasmple is usually described in terms of range,
variance, or standard deviation.

Warning Criteria - Conditions that signal an out-of-control process.

X-bar - For variables data, the average (mean) of valuesin a subgroup.

X double-bar - For variables data, the average of (X-bar) values of many subgroups. (See also X-
bar.)
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X-bar and R Chart - For variables data, control charts which plot the average value and range of
the valuesin a series of consecutive subgroups. (See aso control chart, X-bar, R, subgroup.)

X-bar and sChart - For variables data, control charts which plot the average and standard

deviation of the valuesin a series of consecutive subgroups. (See also control chart, X-bar,
standard deviation, subgroup.)
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	4.1.	Selecting the Correct Database
	
	
	4.3.	Setting Up a Data Source
	C:\SP2D\Output\spc.dat
	C:\VisionMaster\Spcdata.prn
	4.4	Setting Up a CA (Corrective Action) List
	4.5.	Setting up a Tag List





	Characteristics
	The System Viewer is used to create a hierarchy for data collection. It is used to
	organize individual products for which data will be collected, as well as for the specific characteristics of those products.  Start at the highest level, “Class”, which can be a company name, and then list the “Family”.  This can be different plants, or
	In this window, there are six tabs, and we will go through them in order.
	4.6.1.1.	GENERAL
	4.6.1.2.	CONTROL CHART
	4.6.1.3.	TAGS
	4.6.1.4.	INSTRUCTIONS
	4.6.1.6.	MATHLINE


	Under the <Setup> option, click on <List Viewer>. (See Figure 2.) This is where you set up Data Tag Lists, Data Collection Procedures, Corrective Action Lists, and other options.
	
	
	
	
	
	5.0.	Attribute Characteristics
	Enter a Weight.  This value can correspond to the severity of the defect
	Enter an “Attribute Characteristic Name”
	B.Enter the desired Subgroup size.
	C.Select your Defect List from the combo-box.
	Enter a Corrective Action List from the combo-box.
	Select the Collection Method.
	The remaining tabs:  CONTROL CHART, TAGS, INSTRUCTIONS, AND WARNINGS,  are configured in the same manner as are Variable Characteristics.
	Start Data Collection using the Shortcut, or start it through the programs startup menu.
	The user will log in using their specific Login Name, and enter their password.
	The following window will pop-up:
	This is the default window for data collection.  It shows you a list of available DCP’s that you have rights to collect data for.
	To start a DCP, double click on the name in the list, or click on it once to highlight it, and then click on <Run> .
	After this, the data collection window will open, and you are ready to start collecting data. The data collection window will look similar to this:
	After you have collected the number of data points that was determined in the subgroup size in the administration setup, you will be prompted:  “Do you want to continue this DCP?”, select “NO” to end this DCP, or select “YES” to collect data for another
	You can also stop a DCP by clicking on <User> in the file menu, then click on <Stop DCP>.
	If you select “NO”, in Step 7, or stop a DCP using the procedure in Step 8, the following window will pop-up:
	Select “Yes” to stop the DCP.
	After this, you will return to the default window shown in Step 3 above.
	Login using your Login Name and password.
	To make a “Variables  Chart”  click on the Image, and this window will pop-up:
	D.	Using the System Viewer in the window, expand this list until you locate the characteristic you want to see data for.
	Highlight the characteristic, and then click on the <Add> button, or just double click on the desired characteristic, to add it to the “Selected” window at the bottom of the page.
	Click on <OK>.  The following window will pop-up:
	Click <OK>.
	Now, the chart will appear, showing your selected data.
	To edit the look of your chart, click on <Chart/Report>, then <Options>.  In this window, you can configure the look of your chart to meet your needs.
	To change this variables chart to a histogram, without going through all the initial steps, click on <Chart/Report>, then click on <Change Report Type>, and you will be prompted to select your new chart type.
	In the histogram chart window, follow the same steps as in Step 9, to configure the layout of your chart.
	You can save these charts by clicking on <File>, then <Save As>.
	To close out of Analysis, go to <File>, <Exit>.








