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The session will begin at the scheduled 
time of 8:00am

As a courtesy to others on the session 
PLEASE be sure:

1. Your audio is connected via phone 
or VoIP before the scheduled class 
time,

2. Your phone is on MUTE during the 
session.
Please do NOT put your phone on 
HOLD

If you would like to ask a question, please 
use the “chat” feature on your Go-To-
Meeting dialog

*This session may be recorded for training or 
distribution
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Thermal Quality Management

Stage 1 Define Requirements
Why do we profile?

– Identify heat sensitive components
– Choose soldering technology

Stage 2 Machine Recipe Development
What is the oven recipe?

– Develop machine settings required for production that 
meet the above requirements

– Assure all solder joints experience the required 
temperature profile

– Assure sensitive components do not experience long 
term damage

Stage 3 Collect Data
How are we doing?

– Assure the temperature profile developed during 
characterization is being repeated

– Proof your thermal process is in control

Reduce Scrap and Increase Yields
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• Data Extractions
• Spreadsheet 
• Summary

• Preference File Directories
• Templates
• Database Files

• SPC
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• Data Extractions
• Spreadsheet

• Same measure across many Profiles
• Use SPC to track the measure over time

• Enable SPC
• Spec Limits (Cp and CpK)

• The Process must be the same for SPC to be meaningful
• Use the filter to group like Data Runs
• Use separate Working Directories 

• Summary page
• Customize to meet your reporting needs
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Here is a single 
data extraction 
taken from 
multiple profile 
runs.
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Use the “Add 
Content” 
wizard to 
populate the 
columns.
Note: Upper and lower 
spec limits are 
entered at the end of 
the wizard, and are 
required for Cp and 
CpK capability 
measures.  
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Use filtering to 
group like runs 
(i.e. Lead Free or 
same recipe)
OR
Use separate 
Working 
Directories to 
keep like data 
Runs together
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Check for X-
Bar R charts to 
be added to 
the SPC tab

Up to 20 measures can be added to the Spread-
sheet and any or all of those same measures can 
be added to the SPC tab 
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• On the Summary tab rows and columns can be toggled on/off and sized 

• Single or multiply cells can be selected and calculations, text, or special 
items like graphics and M.A.P information can be added.
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Use the “Add Content” wizard to populate the cells.
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Special values 
include information 
about the individual 
data run, the 
instrument, specific 
channel information, 
the machine, 
assembly, process, 
and any graphics 
you would like to 
insert.
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Preference File Directories
• Profile*

• Default Template file for the Data Table
• Machine

• Default Machine file
• Default Recipe file

• Assembly
• Default Assembly file
• Default Image file

• Process
• Default Process (Paste)
• Default Target 10 Directory

• Summary
• Default Template file

• Spreadsheet
• Default Template file
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 Templates
• Data Table (*.tpf)
• Summary (*.tsu)
• Spreadsheet (*.tsh)

 Machine (*.ovs)
 Assembly (*.xma)
 Process (*.psp)
 Recipe (*.xmr)
 Target10Spec (*.t10)

 When is it saved
• When you Add or Delete
• When you Save-As

Note: All of these can be shared!

File Types



MAP 301

• X-Bar R Charts
• Sub Group size
• Cp and CpK – (Spec Limits)

SPC – Statistical Process Control



MAP 301

X-Bar R Charts

•Automatically calculate Cp/CpK
(If upper and lower spec limits have been applied)
Note: Cp/CpK is mathematically valid only when Sub 
group size is 1 or what is called “individual measures

•Automatically calculate Upper and 
Lower control limits

•Displays only the data that is visible in 
the spreadsheet

•Generates Range charts and UCL 
automatically
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In the preferences dialog under 
SPC you can choose the 
subgroup size.  When greater 
than one, each data point on the 
X-Bar R chart becomes an 
average  of 2 or more points.

The center line on the X bar chart 
is the average of the averages, or 
X double bar. =

X
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Cp & CpK are automatically calculated.

Definitions:

(How consistent is the data)

(How well centered is it between your spec limits)
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• Data Extractions
• Spreadsheet 
• Summary

• Preference File Directories
• Templates
• Database Files

• SPC
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Thank you for attending today’s class 

Questions? Contact: Support@ECD.com

ECD-U Class List: www.ECD.com/ECDU

ECD Sales/Support: 503-659-6100

mailto:Support@ECD.com�
http://www.ecd.com/ECDU�
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 Measurement (X)
 Maximum 
 Minimum 
 Number (n) 
 Average (  )
 Mean (µ)
 Standard Deviation

( )
( )1

1

2

−
=

∑ −
=

n
s

n

i
XX i



MAP 301

 Sigma σ
 Average of Average (   )
 USL
 LSL
 UCL = + A2*

 LCL =     - A2*

 Range (R)
 Range UCL =

X

X

RD4

X

R
R
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Capability Measures
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A2 D4

Constants for calculating Control Limits
Observations               Factors for Control 
In Sample Limits

2 ….. 1.880 ….. 3.267

3 ….. 1.023 ….. 2.574

4 ….. 0.729 ….. 2.282

5 ….. 0.577 ….. 2.114

6 ….. 0.483 ….. 2.004

. . . . .

. . . . .

. . . . .
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