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Descriptives

SPSS

Descriptive Statistics

a R Squared = .562 (Adjusted R Squared = .556)

58888

N Minimum  Maximum Mean std. Deviation
power 360 65.00 75.00 70.0000 4.0882
force 360 40.00 45.00 42.5000 2.5035
bst 360 49.60 89.50 70.4969 11.0832
Valid N (listwise) 360
Univariate Analysis of Variance
Between-Subjects Factors
N

power 65,00 120

70.00 120

75.00 120
force  40.00 180

45.00 180

Tests of Between-Subjects Effects
Dependent Variable: bst
Type Il Sum

Source of Squares df Mean Square F Sig.
Corrected Model 24801.788a 5 4960.358 90.999
Intercept 1789134.903 1 1789134.903 32822.109
POWER_ 22107.922 ) 11053961 202783
FORCE 1529.757 ]. 1529.757 28.064
POWER_* FORCE 1164.110 2 582.055 10.678
Error 19296.559 34 54510
Total 1833233.250 360
Corrected Total 44008.347 359



Post Hoc Tests

power

Dependent Variable: bst
LSD

Multiple Comparisons

Mean
() power (J) power Difference (I-J) std. Error
65.00 70.00 -13.5633* 9532
75.00 -18.5450* .9532
70.00 65.00 13.5633* 9532
75.00 -4.9817* 9532
75.00 65.00 18.5450* 9532
70.00 4.9817* 9532

Based on observed means.

* The mean difference is significant at the .05 level.

Profile Plots

Estmated Margnal Means

Estmated Margnal Mesns

Estimated MarginalMeans

Estimeted Marginel Mears of bst

(>0} AW
ve
Estimeted Meargirdl Mears of bst

force

sx

Estimated Marginal Means of bst

ersey

t

nutlet

Sig.

8838888

95% Confidence Interval
Lower Bound  Upper Bound

-15.4379 -11.6888
-20.4196 -16.6704
11,6888 15.4379

6.8562 31071

16,6704 20.4196

31071 6.8562



136

Interactive Graph

Error Bars show Mean - 3.0 SD

100.00  SESS SN ooy o]

bst

60.00 @

40.00 -

T T T
65.00 70.00 75.00

power

Interactive Graph

Error Bars show Mean +/- 3.0 SD

100.00 4

80.00 ~

bst

60.00 ~

40.00 ~

40.00 45.00

force



Distribution

bst



Out of control corrective action plan

Operation:  Lead bond Characteristic: Ball shear strength
Q.C., Operator responsible | Technician responsible
Qut of condition Status
Limit Xoar Zore 'é g g
_ g2, oy i5F
e Tef g d 3 gi%lel y y8EE ad rew  EN Renark
¥
Code/Cause Code/Action Code/Part
A Heater blocK temp out of spec A Align A 1st Contact force K Stand by power
B Poor condition / set up of capilary 3 Cdlibrate B 1st Contact power L Good de
¢ Bonding parameter ¢ Change C 1st Contact time M Top plate
D Die problem D Cean D 1st Force N Window darmp
E Poor clamping set up E Confim E 1st Poner 0 BQM board
F EFObox F Decrease F Capilary p EFObox
G Wire clamp gap G Increase G Camp Q Wire clanp ggp
H BQM board H Re buy-off with H Heater block R Modue
| DsP | Ture | Hgh tenp tape Good frame
J Sheartester z Other (Spedific details) J Rsetime z Other (Spegific details)

z Other (Specific details)

Restricted corrective action for each possible cause must be followed.
CORRECTIVE ACTION

CAUSE
A Heater block temp out of spec BH
GH
FH
B Poor condition / set up of capilary DF
AF
GF
¢ Bonding parameter BD
FA
FB
FC
FD
R
FK
FE
D Die problem EL
E Poor clamping setup AG
Gl
F EFObox BP
G Wire clamp gap GQ
H BQM board 10
| DsP HS
J Shear tester GR
BR

Z Other (Specific details) zz

Celibrate heater block
Increase heater block
Decrease heater block
Clean capilary

Align capilary

Change capilary

Calibrate 1st force
Decrease 1st contact force
Decrease 1st contact power
Decrease 1st contact time
Decrease 1st force
Decrease rise time
Decrease stand by power
Decrease 1st power
Confirm good de

Align danp

Change high tenp tape
Celibrate BFO box
Increase wire danp ggp
Tune BQM board

Re buy-off with good frame
Change nodule

Calibrate module

Other (Specific details)

Increase 1st contact force
Increase 1st contact power
Increase 1st contact time
Increase 1st force
Increase 1st power
Increase rise time
Increase stand by power

Change top plate
Change window clamp



GR&R

R EPRODUCIBILITY

G A GE R EPEATADBILITY A N D
Gage: Ball shear tester IDNo. : 1736 Model:
Part: Integrated circuit Spec: 25 Grams Min.  Tolerance
Name A : Chompoo R B: Sunit M
Sample TstTral 2 nd Trail 3 rd Tral Range T stTrail 2 nd Trail 3 rd Tralil
1 2503 2502 2499 004 2501 2502 2503
2 004 3004 3002 002 209 3002 2098
3 4 304 3Bos 00 3B B3 B2
4 4007 4005 4004 003 4005 4005 4006
5 000 5000 5001 000 s005 5006 5006
6 5506 5506 5508 002 5500 5508 5507
7 6009 6012 6009 003 6010 6010 6011
8 7515 716 7517 002 7514 7514 7514
9 10017 10016 10016 001 10028 10019 10018
10 12510 1511 12515 005 12511 12514 12513
Total 59576 59577 59575 (022 59576 59583 59578
= 5056 Ra 002  x» 59579 R
RA R Re Sum R Trial 2
0020 o070 00220 00610 00203 D4 327

Dage
10

Range T st Trail 2 nd Trail 3 rd Trail

0.02
004
0.02
001
001
0.02
001
0.00
001
003
0.17
0.017

3

268

Grams

24.99
30.04
35.02
40.06
49.98
55.06
60.11
75.16
100.19
12513
595.74

Xc

A NALY SIS

c : Porntip p.
24.98 24.98
30.03 30.02
35.03 35.05
40.06 40.06
50.00 50.02
55.05 55.04
60.11 60.10
75.14 75.14
10019  100.17
12513 12518
595.72 59576
59.574 Rc
Max-~x  Min~x
59579  59.574

Range
001

0.02
0.03
0.00
0.04
0.02
001
0.02
0.02
005
0.2
0022

&
0

.005

Parts Ave.
Xp
25.006
30.020
35.034
40.056
50.022
55.066
60.103
75.149
100.177
125131
RP

100.126



UCLs = “‘R*D4
Measument Unit Analyze
Repeatability * Equipment Variation ( E.v )
EV. = r'*Kl 0.0620

0.054493333

Repeatahility * Appraiser Variation (A.v. )
Awv. = (Abs[(> ) *(K2) ]2-Abs [ (EV.)2 ( *1)])12
0.0074

Repeatability and Reproducibility (R&R

R&R = (Abs [(E.V. )2+ (AV. 2112
0.0625
Part Variation ( p.v.
p.v. = (Rp * K3) Part 2
162.2034 K3 3.65

Total Variation (T.v. )
Tv. = (Abs[(R&R)2+ (PV)2])12
162.2034

Trial 2 3
K1 4.56 3.05
Operator 2 3
K2 3.65 2.7
= Number of Parts

r = Number of Trial

10

193

% Tolerance Analysis

%Ev. = 100*( Ev. )/( Tolerance)
0.6202

%AV. = 100* (A.V. )/( Tolerance)
0.0735

%R&R = 100* (R&R)/(

0.6245

7 8 9 10

182 174 167 162

%p.v. = 100*( P.V.)/(TV.)
99.999993



SPSS

Descriptive Statistics

N Minimum  Maximum Mean std. Deviation
before 50 40.80 49.70 44.7480 2.1035
after 50 66.40 69.80 67.9940 9110
Valid N (listwise) 50
T-Test
Paired Samples Statistics
Std. Error
Mean N Std. Deviation Mean
Pair 1 before 44.7480 50 2.1035 .2975

after 67.9940 0 9110 .1288



Paired Samples Test

Paired Differences

95% Confidence
Std. Error  Interval of the Difference

Mean std. Deviation Mean Lower Upper t df Sig. (2-tailed
Pair 1 before - after  -23.2460 2.2413 3170 -23.8830 -22.6090 -73.339 49 .



6. Process Management

ltem

Details

0 1000% 3040% 5060% 70-80%

6.1 Product and Service Processes

6.11

6.1.2

6.1.3

6.1.4

6.1.5

6.1.6

Identify your design processes for products**/services and their ralated
production/delivery systems and processes.

Incorporate changing requirements into product** and process designs.
Incorporate new technology, i.e. e-tech, into products/processes.

Ensure design processes address design quality and cycle time, transfer
of learning, cost control, technology, and other efficiency/effectiveness
factors.

Design your key processes to meet all key operational performance
requirements.

Coordinate and test design/production/delivery processes and how your

ensure trouble-free and timely introduction of products and services.

Score

N/A

N/A

90-100%



6. Process Management

ltem

6.1.7

6.1.8
6.1.9

6.1.10
6.1.11

Details

0 1020% 3040% 5060% 70-80% 90-100%

Identify key performance requirements for your key production/delivery
processes.

Ensure day-to-day operations meet the requirements.

Monitor key performance measures for control/improvement of key
processes including in-process, customer, supplier/partner inputs.
Perform inspections, tests, audits to minimize warranty costs.

Improve your key processes to achieve better performance and how

improvements are shared with others.

6.2 Business Processes

6.2.1

6.2.2

6.2.3

6.2.4

Determine what your key business processes are for business growth
and success.

Determine key requirements using customers, suppliers, partners as
appropriate of the above.

Design and perform these processes to meet the requirements of the
above.

Determine key measurements for the control and improvement of the

above including in-process measures, customer and supplier inputs.

Score

1

IVBIM



6. Process Management (Cont.)

Item

6.2.5

6.2.6

Datails

0 10-20%

Minimize costs associated with process/performance audits, inspections,
and tests.
Improve your business processes to achieve better performance and

keep them current with business needs.

6.3 Support Processes

6.3.1

6.3.2

6.3.3

6.3.4

6.3.5

6.3.6

Determine what your key business processes are for supporting daily
operations and employees in delivering your products/services.
Determine key requirements using internal customers as appropriate of
the above.

Design and perform these processes to meet the requirements of the
above.

Ensure day-to-day operations of above processes meet key performance
requirements.

Determine key measurements for the control and improvement of the
above including in-process measures and internal customer inputs.
Minimize costs associated with process/performance audits, inspections,

and tests.

30-40%

Score

50-60% 70-80%

8

90-100%



Item

6.3.7

6. Process
Menagement (Cont.)

Details

Improve your support processes to achieve better performance and keep

them current with business needs.

7.4 Organizational Effectiveness

74.1
7.4.2
7.4.3
7.4.4
7.4.5
7.4.6

7. Business Results

7.4.7
7.4.8
7.4.9

Remarks : ** This thesis does not cover the “Products Design”

Customers quality complaints (CQC)
Defects part per million (DPPM)
Process capability index (Cpk)

Cycle time

Processes yield

Time to market

Use of technology

Supply chain costs

Environmental and regulatory complaints

Score
0 10-20% 3040% 5060% 70-80% 90-100%

ilil-x

o1



6. Process Management

Item

Score

Details
0  1020% 3040% 5060% 70-80%

6.1 Product and Service Processes

6.1.1

6.1.2

6.1.3
6.14

6.1.5

6.1.6

Identify your design processes for products**/services and their ralated

production/delivery systems and processes. A
Incorporate changing requirements into product** and pro ess designs. N/A
Incorporate new technology, i.e. e-tech, into products/processes.

Ensure design processes address design quality and cycle time, transfer

of learning, cost control, technology, and other efficiency/effectiveness

factors.

Design your key processes to meet all key operational performance
requirements.

Coordinate and test design/production/delivery processes and how your

ensure trouble-free and timely introduction of products and services.

90-100%



6. Process Management

Score

ltem Details
0 1020% 3040% 50-60% 70-80% 90-100%
6.1.7 Identify key performance requirements for your key production/delivery
processes.
6.1.8 Ensure day-to-day operations meet the requirements. H
6.1.9 Monitor key performance measures for control/improvement of key
processes including in-process, customer, supplier/partner inputs.
6.1.10 Perform inspections, tests, audits to minimize warranty costs. S|
6.1.11 Improve your key processes to achieve better performance and how H i
improvements are shared with others. B
6.2 Business Processes
6.2.1 Determine what your key business processes are for business growth 111h
and success. lhH |
6.2.2 Determine key requirements using customers, suppliers, partners as m gm
appropriate of the above. m

6.2.3 Design and perform these processes to meet the requirements of the
above.
6.2.4 Determine key measurements for the control and improvement of the

above including in-process measures, customer and supplier inputs.



o

(=)

B8RO

Iltem

6.2.5

6.2.6

Datails

Minimize costs associated with process/performance audits, inspections,
and tests.
Improve your business processes to achieve better performance and

keep them current with business needs.

6.3 Support Processes

6.3.1

6.3.2

6.3.3

6.3.4

6.3.5

6.3.6

Determine what your key business processes are for supporting daily
operations and employees in delivering your products/services.
Determine key requirements using internal customer as appropriate of
the above.

Design and perform these processes to meet the requirements of the
above.

Ensure day-to-day operations of above processes meet key performance
requirements.

Determine key measurements for the control and improvement of the
above including in-process measures and internal customer inputs.
Minimize costs associated with process/performance audits, inspections,

and tests.

0

10-20%

Score

30-40%

950-60%

mll1l

iip |

70-80%

till!

AT

90-100%



Score
0 1020% 3040% 50-60% 70-80% 90-100%

ltem Details

6.3.7 Improve your support processes to achieve better performance and keep

them current with business needs.

6. Prooess
Vanegenrent (Cort)

7.4 Organizational Effectiveness
741 Customers quality complaints (CQC)
742 Defects part per million (DPPM)
74.3 Process capability index (C) mimm
744 Cycle time
745 Processes yield

7.4.6 Time to market

7. Business Results

747 Use of technology
748 Supply chain costs

7.4.9 Environmental and regulatory complaints

Remarks : ** This thesis does not cover the “Products Design



ARTCULATED SCORING GUIDELINES

FOR APPROACH/DEPLOYMENT ITEMS (CATEGORIES 1-6)

SYSEMATIC
APPROACH (SA)

Anecdotal; no system

There are pockets of organizational practices
that are responsive to about 20-25% of the
sub-areas or numbered requirements of the
Item; however, these practices lack an overall

system architecture or a process map.

DEPLOYMENT
(DE)
Anecdotal; no evidence

Of deployment.

The organizational practices in
response to the Item are
implemented in 10-30% of all
applicable areas or work units

covered in the ltem.

CONTINUOUS
IMPROVEMENT (Cl)

Anecdotal; no evidence of

continuous Improvement.

Although the organization is

beginning to recognize
problems pertaining to this
Item, it is still generally

reactive.



30-40%

50-60%

There are organizational practices that address

about 25-50% of the Item's sub-areas.

There is an evolving system architecture or
process map that encompasses the above
organizational practices. Because these
processes are relatively well established, they
are capable of being demonstrated “on the

factory floor” or on the organization’s intranet.

There are organizational practices that respond
to all of the Item's Areas to Address and about
50-70% of the ltem'’s sub-areas, and these are

reflected in an overall system architecture or

process map.
The organization’s response to the ltem is
aligned with all other Criteria Categories related
to the Item and at least one-third of the other

Criteria ltems related to the Item.

The organizational practices in
response to the Item are
implemented in 40-60% of all
applicable areas or work units
covered in the Item.

Among the areas/units where the
practices are implemented, about
20-25% are in the most advanced
stages of implementation.

The organizational practices in
response to the Item are
implemented in 70-90% of all
applicable areas or work units
covered in the Item.

Among the areas/units where the
practices are implemented, about
25-50% are in the most advanced

stag 7s of implementation.

Actions have been
implemented to improve the
process(es) covered in the
ltem. However, these
improvements do not appear to
be the results of a continuous
improvement mechanism (e.g.,
Plan-Do-Check-Act or Plan-Do-
Study-Act cycle).

The organization has a
PDCA/PDSA cycle in place for
the process(es) covered in the
ltem.

The process has undergone at
least 1-2 cycles of refinement

or fact-based improvement.



70-80%

There are organizational practices that respond
to all of the Item’s Areas to Address and about
75-100% of the ltem’s sub-areas, and these are

reflected in an overall system architecture or

process map.
The organization’s response to the Item is
aligned with at lease two-thirds of the other

Criteria Items related to the Item.

The organizational practices in
response to the Item are
implemented in 70-90% of all
applicable areas or work units
covered in the ltem.

Deployment is complete in at least

75% of all major functions and in

more than 50% of support functions.

Among the areas/units where the
practices are implemented, about
50-75% are in the most advanced

stages of implementation.

The process has undergone at
least 75 cycles of refinement

or fact-based improvement.

The organization applies a
PDCA/PDSA to the

improvement process itself.

The process has already
achieved best practice status,
as a result of continual
improvement and lessons

learned.

The organization practices
knowledge ménagement by
implementing a system for
organization-wide sharing of
key skills and systems and
dissemination of best
demonstrated practices related

to this Item.



90-100%

There are organizational practices that respond
to all of the ltem's Areas to Address and about
75-100% of the Item’s sub-areas, and these are

reflected in an overall system architecture or

process map.
The organization’s response to the ltem is
aligned with all of the other Criteria Iltems related

to the Item.

The organizational practices in
response to the Item are
implemented in al] applicable areas
or work units covered in the ltem,
with about 75-100% in the most

advanced stages of implementation.

The organization’s
PDCA/PDSA cycle in place for
the process(es) covered in the
Item and the organization’s
knowledge management
practices are recognized as
benchmarks among

comparable organizations.

121"



ARTCULATED SCORING GUIDELINES
FOR RESULTS ITEMS (CATEGORY 7)

SCORING KAY AREAS AND TRENDS COMPARISONS AND
RANGE LEVELS (KALE) (TR) BENCHMARKS (CO)
0% * No results are reported for the performance ¢ No trends are reported. * No comparisons are reported.

measures relevant to the Iltem.

» If results are reported, all results do not

meet the organization's goals for those

measures.
10-20%  Restlts are reported for at least one-third of » At least 10-30% of ltem-related « No comparisons are reported,

the ltem-related measures reported in the measures reported in the although the organization

organization’s performance scorecard (ltem organization's performance collects comparative data and

1.1b), strategy (2.1b), and action plans scorecard (ltem 1.1b), strategy information [per information

(2.2b). (2.1b), and action plans (2.2b) have reported in ltems 2.2b(2), 3.2b

« At least 10-30% of Item-related measures positive improvement trends (with 7% (3), and 4.1a(1)].
reported in the organization’s performance 3 data points).

scorecard, strategy, and action plans meet



30-40%

50-60%

the goals of the organization for those

measures.

Results are reported for at least two-thirds of
the Item-related measures reported in the
organization’s performance scorecard (ltem
1.1b), strategy (2.1b), and action plans
(2.2b).

At least 40-60% of Item-related measures
reported in the organization's performance
scorecard, strategy, and action plans meet

the organization’s goals for those measures.

Results are reported for ajj Item-related
measures reported in the organization's
performance scorecard (Item 1.1b), strategy
(2.1b), and action plans (2.2b).

At least 40-60% of Item-related
measures reported in the
organization’s performance
scorecard (Item 1.1b), strategy
(2.1b), and action plans (2.2b) have
positive improvement trends. Some

trends may be sustained.

At lease 70-90% of Item-related
measures reported in the
organization’s performance

scorecard (Item 1.1b), strategy

At least 10-30% of Item-related
measures reported in the
organization’s performance
scorecard (Item 1.1b), strategy
(2.1b), and action plans (2.2b)

have comparative results.

The above results meet or
exceed industry average or the
average for comparable
organizations. Some results
may even approach those of
largest competitor, industry
best, or benchmark levels.

At least 40-60% of Item-related
measures reported in the
organization’s performance

scorecard (Item 1.1b), strategy



70-80%

At least 70-90% of Item-related measures
reported in the organization’s performance
scorecard, strategy, and action plans meet
the goals of the organization for those

measures.

Results are reported for at least 50% of all
Item-related measures reported in the other
Approach/ Deployment Items related to the
ltem. [Hereafter, these are referred to as

“second-level measures”]
At least 40-60% of second-level measures
meet the organization’s goals for those

measures.

Results are reported for all ltem-related
measures reported in the organization’s
performance scorecard (Item 1.1b), strategy
(2.1b), and action plans (2.2b), and they al]
meet organizational goals for those

measures.

(2.1b), and action plan (2.2b) have
positive improvement trends.
About one-third of the above
measures have positive
improvement trends that are
sustained (i.e., progressively

improving).

At least 70-90% of ltem-related
measures reported in the
organization’s performance
scorecard (Item 1.1b), strategy
(2.1b), and action plans (2.2b) have

positive improvement trends.

(2.1b), and action plans (2.2b)
have comparative results that
meet or exceed industry
average or the average for

comparable organizations.

About one-third of the above
measures that results that
meet or exceed those of
largest competitors, industry

best, or at benchmark levels.

At least 70-90% of Item-related
measures reported in the
organization’s performance
scorecard (Item 1.1b), strategy
(2.1b), and action plans (2.2b)

have comparative results that



90-100%

Results are reported for at least 75% of all

second-level measures.

At least 70-90% of second-level measures
meet the organization’s goals for these
measures.

about half of the above favorable levels,
the organization met its goals for the past 2-

5 years.

Results are reported for al] ltem-related
measures reported in the organization’s
performance scorecard (Item 1.1b), strategy
(2.1b) and action plans (2.2b), and ajl
second-level measures.

at least 70-90% of all measures
presented, the organization met its goals for

the past 2-5 years.

About two-thirds of the above
measures have positive
improvement trends that are
sustained (i.e., progressively
improving).

Although there may still be a few
flat or declining trends, there are
clear relationships between
improvement initiatives and

performance results.

Almost al] of Item-related measures
reported in the organization’s
performance scorecard (Item 1.1b),
strategy (2.1b), and action plans
(2.2b) have positive improvement
trends.

Almost al] of the above measures
have positive improvement trends

that are sustained (i.e.,

exceed industry average or the
average for comparable

organizations.

About two-thirds of the above
measures have results that
meet or exceed industry best

or at benchmark levels.

Almost alj of Item-related
measures reported in the
organization’s performance
scorecard (Item 1.1b), strategy
(2.1b), and action plans (2.2b)
have comparative results that
exceed industry average or the
average for comparable

organizations.



progressively improving).

Almost all of the above
measures have results that
meet or exceed industry best

or at benchmark levels.
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