
����� 4 
 

��	
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����	
������ 
 

    ���������	
������������� (Gap Analysis) ��
� !�����"�#$"�%����$��&'(�)�*+�,-�
������������./!01�2��#$������./!3'+�#$����#� .)��+.��$41�"56�7��*+�
8�������"�#$"�%�
���$�������	9 
 
4.1 	
������
����������������	���� 
 

   ������./!3'+,/���01�2����$�����.)��+.��$8�
9%*��"56�7��7��.�������
"�#$"�%� :1!�"5��#(�#�./!,/�����.$9�����$������ � ���"�#$9#;����<���,	
9���3,�
,��8, ���
���01�2����$�����<$��� ���$�����"�'��/,9��#!�
"=����$�����8)��#6./!.)��+
�	'*��
8/(&'(
���<���,	
9���./!��+�����"�#$9#;����� � ���,
�>�*���$"�'��/,9��#!� (Squeegee Speed) 7���'*��
�$"�'��/,9��#!� (Squeegee Pressure) ��������
�����9�� Stencil 7(���� PCB (Separation 
Speed) �1�3'+�)����<���,	
9���,�.)����.'���
< !�����<���,	
9���./!
,��8,
< !��'*��
8/(./!

�	'*1;�  

 
L�<./! 4.1 

78'����$�����"�'��/,9��#!� (Solder Paste Printing) 
 

 

Bare PCB 

��/,9��#!� 

�$"�' (Squeegee) 

Stencil 
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4.1.1 ���	
���� � 
   ���7$$���.'8�$&'(��+
.��	�������7$$���.'��� (Design of Experiment) .)�

���"�#$���<���,	
9���
< !�����<���,	
9���./!
,��8,./!8%' 
9#�7"��)�
*+� 9#�7"��)�
*+�./!,/��9��"5��#(���"�#$9#;����
�� !��"�'��/,9��#!�
< !�

9+�����"�	,�9�*����/,9��#!�9�,9+����� � � ���,
�>�*���$"�'��/,9��#!� (Squeegee Speed) 
7���'*���$"�'��/,9��#!� (Squeegee Pressure) ��������
�����9�� Stencil 7(���� PCB 
(Separation Speed) 

            9#�7"�9�$8��� � � ���
X�/!(7��������,7"�"���*��"�	,�9�*����/,9��#!�./!"�'

8�>�9��"�	,�9�*������./!��+
"=�7$$&'(�#'��� 10 �%'9#��(��� 

9#�7"�./!��$�%,3,�3'+ � � 8L�<���,� ;�*��< ;�./!.)���� �%ZL-,	*��< ;�./!.)���� 
��(%�����+���*��7��� Stencil  

 

                         
 

L�<./! 4.2 
�-"*(�(*����/,9��#!�
, !��������$�����"�'9��#!������.'�����#;�./! 3 

 

    9����78'����<���,	
9�����$�%,./!��+�����.'���&'(�+���	����8
"�*���#94%'	$ 
7��8
"�*��
�� !��"�'��/,9��#!� 
��� ��'#$*��7���'�$"�'��/,9��#!�./!��3,�.)��+
�	'���,

8/(�(�#$7��� Stencil ��'#$���,
�>������"�'./!��3,�.)��+��(%�����+���*���$"�'8#;��� 
�)��'�+��'#$*��9#�7"�9!)� (-) �#$ 8-� (+) 9#�7"��� 2 ��'#$ '#�9���� 
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9����./! 4.1 
78'����<���,	
9���7���)��'���./!
,��8,*����'#$ 

 
��'#$ �)�'#$ 9#�7"��)�
*+� 

(-) (+) 
���( 

1 Squeegee Speed 10 50 ,	��	
,9�9���	��./ 
2 Squeegee Pressure 3 9 �	&���#, 
3 Separation Speed 0.1 3 �	��./ 

 
  4.1.2 "�#�$ ���� %�����	
���� %  
   �)��'&'(&"�7��, Minitab :1!��)��'<�+�,�#$���8�+��9����������7$$ (Design 

Matrix) &'(�)�'#$���.'���3'+��� Run Order *��9���� ��,.#;�8	;� 20 ���.'��� (3 factors, 2 
levels, 2 replicates) 
< !��<���,	
9���./!
,��8,./!8%' 

   9����78'����<���,	
9�����$�%,9���f ./!��+�����.'8�$&'(�)��'�+ A 7.�9#�
7"� Squeegee Speed, B 7.�9#�7"� Squeegee Pressure, C 7.�9#�7"� Separation Speed 
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9����./! 4.2 
78'������.'8�$���<���,	
9�����$�%,9���f 7�����#<h�*��79������.'��� 

 
Input Response Variable (Solder Paste Volume/Squeegee Volume)       Experiment 

Or         Order Variable                       ���  

St Run       1 2 3 4 5 6 7 8 9 10 +�, -./012-.  

Order Order A B C                     -67/01 8,9:;,  

17 1 30 6 2 0.6 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.5 0.7 0.73 0.12 

1 2 10 3 0 0.7 0.7 0.7 0.7 0.7 0.6 0.7 0.5 0.5 0.5 0.61 0.1 

2 3 50 3 0 0.8 0.8 0.8 0.9 0.9 0.7 0.9 0.7 0.8 0.8 0.81 0.07 

4 4 50 9 0 0.8 0.8 0.9 0.8 0.9 0.7 0.7 0.7 0.7 0.8 0.78 0.08 

5 5 10 3 3 1 1.1 1.2 1.2 1.1 0.9 1.1 1 1.1 1.1 1.06 0.08 

6 6 50 3 3 0.7 0.8 0.7 0.7 0.8 0.7 0.7 0.6 0.6 0.6 0.69 0.06 

7 7 10 9 3 1.2 1.3 1.2 1.2 1.2 1.1 1.2 1.2 1.1 1.2 1.18 0.06 

11 8 10 9 0 0.7 0.7 0.7 0.7 0.7 0.6 0.6 0.7 0.7 0.6 0.66 0.06 

16 9 50 9 3 0.7 0.7 0.7 0.8 0.7 0.6 0.7 0.7 0.7 0.7 0.69 0.04 

3 10 10 9 0 0.7 0.7 0.7 0.6 0.7 0.7 0.6 0.6 0.7 0.7 0.67 0.04 

18 11 30 6 2 0.7 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.7 0.8 0.75 0.05 

13 12 10 3 3 0.6 0.5 0.6 0.6 0.6 0.5 0.5 0.6 0.5 0.5 0.55 0.03 

10 13 50 3 0 1.2 1.2 1.2 1.2 1.2 1 1.1 1.1 1.1 1.2 1.15 0.07 

20 14 30 6 2 1 0.9 0.9 0.9 0.9 0.8 0.8 0.8 0.9 0.8 0.87 0.09 

14 15 50 3 3 0.7 0.7 0.7 0.6 0.6 0.6 0.7 0.7 0.7 0.7 0.66 0.05 

19 16 30 6 2 0.8 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.8 0.76 0.04 

12 17 50 9 0 0.7 0.9 0.8 0.8 0.7 0.6 0.6 0.7 0.7 0.7 0.73 0.08 

8 18 50 9 3 0.8 0.9 0.8 1 1 0.9 0.9 1 0.9 1 0.92 0.07 

15 19 10 9 3 0.8 0.8 0.9 0.8 0.8 0.7 0.8 0.8 0.8 0.8 0.8 0.04 

9 20 10 3 0 0.9 1 1.1 1 1 0.8 0.8 0.9 0.9 0.9 0.93 0.08 

                                 

 
  4.1.3 	
������
�����	
���� % 
  ������	
�������������7$$���.'���'+�( Minitab 78'���*��9#�7"��)�
*+� 7��

�	.h	<����,������9#�7"��)�
*+� (Interaction) ./!,/�#(8)��#6���,����-"*�� Normal Probability 7��
7��L-,	<�
�&9  
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Standardized Effect
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BC
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Normal Probability Plot of the Standardized Effects
(response is Mean, Alpha = .10)

 
 

L�<./! 4.3 

���k Normal Probability Plot 9#�7"��)�
*+�7���	.h	<����,�(���,/�#(8)��#6*�����
X�/!( 
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Effect Ty pe
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C  

Normal Probability Plot of the Standardized Effects
(Response is natural log of Stdev, Alpha = 0.10)

 
 

L�<./! 4.4  
���k Normal Probability Plot 9#�7"��)�
*+�7���	.h	<����, 

�(���,/�#(8)��#6*�����
$/!(�
$�,�9�l�� 
 



 

   

62 

 

B

A

C

AB

AC

BC

2.01.51.00.50.0

T
e
rm

Standardized Effect

1.782

A Speed

B Pressure

C Separation

F actor Name

Pareto Chart of the Standardized Effects
(response is Mean, Alpha = .10)

 
 

L�<./! 4.5 
���k78'�9#�7"��)�
*+�7���	.h	<����,�(���,/�#(8)��#6*�����
X�/!( 

 
 78'� Pareto Chart 78'����8#,$-�Z�*�������.$$� Pareto Chart 4+����k*��

"5��#(�',/���
�	�
8+��+���	� 78'����"5��#(�#;�,/�����.$�(���,/�#(8)��#6./!��'#$ α = 0.1 �#!�
� � .#;� AC, BC �+��7�+�79�,/�#(8)��#6 
 
 

T
e
rm

Standardized Effect

AC

BC

A

B

C

AB

2.52.01.51.00.50.0

1.645
F actor N ame

A  S peed

B P ressure

C  S eparation

Pareto Chart of the Standardized Effects
(Response is natural log of S tdev, Alpha = 0.10)

 
 

L�<./! 4.6 
���k78'�9#�7"��)�
*+�7���	.h	<����,�(���,/�#(8)��#6*�����
$/!(�
$�,�9�l�� 
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  &"�7��, Minitab 78'���*��������7$$���.'���*�����#�*��9#�7"��)�
*+�./!,/
��9��9#�7"�9�$8���7����*���	.h	�����,*��9#�7"��)�
*+�./!,/��9��9#�7"�9�$8��� 
 

M
e
a
n
 o
f 
M
e
a
n

503010

0.98

0.96

0.94

0.92

0.90

963

3.001.550.10

0.98

0.96

0.94

0.92

0.90

Speed Pressure

Separation
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Center

Main Effects Plot (data means) for Mean

 
 

L�<./! 4.7 

78'����#�*��9#�7"��)�
*+�./!,/��9��9#�7"�9�$8��� 
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Interaction Plot (data means) for Mean

 
 

L�<./! 4.8  
78'�L�<�	.h	<����,*��9#�7"��)�
*+�./!,/��9��9#�7"�9�$8��� 
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  ���k Interaction Plot 78'������.$������
"�/!(���'#$*��"5��#(�1!�9���/�
"5��#(�1!� 
� !����������,8�,��4.)��+�����"5��#(�#�,/���,��*1;�� ��'�� ���k78'��+

>����"5��#(9#�./!8���'#�L�<./! 4.5 :1!�����-"���������,
�>�*���$"�'��/,9��#!� 7����������

�����9�� Stencil 7(���� PCB (Separation Speed) ������7���'*���$"�'��/,9��#!� 
(Squeegee Pressure) 7����������
�����9�� Stencil 7(���� PCB (Separation Speed) 
8+�./!3'+
������<�>�9�#;�3,�*����#�78'����,/ Interaction ������8��"5��#(�/;��*Z�./! Interaction 
������"5��#(� !�f �#;� 
8+����k����*+��*����#$78'���� ,/ Interaction �+�( 
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L�<./! 4.9 

78'�����	
����� Residual 7�����,
,��8,*��7$$�)���� 
 

                     ���L�<./! 4.6 8�%"3'+��� 8,���4'4�(*��&'(��,,/�-"7$$./!
,��8,�#$*+�,-� 

� !��,���� ���,���'
�� !��,/���7��7��7$$"�9	 (���k Normal Probability Plot of the 
Residuals 
"=�
8+�9��) 7�����,7"�"���*��������,���'
�� !����./! (���k������ 
Residual  �#$���"��,�Z$�
8+�4'4�(,/�#�2Z���������(7$$8%�,) :1!�
"=��%Z8,$#9	./!
8)��#6*���-"7$$���4'4�(
�	�
8+� 
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Results for: DOE1-AVEHEIGHT.MTW 
  

Factorial Fit: Mean versus Speed, Pressure, Separat ion  
 
Estimated Effects and Coefficients for Mean (coded units) 
 
Term                   Effect      Coef  SE Coef      T      P 
Constant                        0.80469  0.04289  1 8.76  0.000 
Speed                -0.00637  -0.00319  0.04289  - 0.07  0.942 
Pressure             -0.00437  -0.00219  0.04289  - 0.05  0.960 
Separation            0.02488   0.01244  0.04289   0.29  0.777 
Speed*Pressure       -0.04363  -0.02181  0.04289  - 0.51  0.620 
Speed*Separation     -0.15338  -0.07669  0.04289  - 1.79  0.099 
Pressure*Separation   0.16062   0.08031  0.04289   1.87  0.086 
Ct Pt                          -0.02719  0.09590  -0 .28  0.782 
 
 
S = 0.171556    PRESS = 1.09412 
R-Sq = 37.29%   R-Sq(pred) = 0.00%   R-Sq(adj) = 0. 70% 
 
 
Analysis of Variance for Mean (coded units) 
 
Source              DF    Seq SS    Adj SS     Adj MS     F      P 
Main Effects         3  0.002714  0.002714  0.00090 47  0.03  0.992 
2-Way Interactions   3  0.204910  0.204910  0.06830 32  2.32  0.127 
  Curvature          1  0.002365  0.002365  0.00236 53  0.08  0.782 
Residual Error      12  0.353179  0.353179  0.02943 15 
  Lack of Fit        1  0.000885  0.000885  0.0008851   0.03  0.871 
  Pure Error        11  0.352294  0.352294  0.03202 67 
Total               19  0.563168 
 
 
Estimated Coefficients for Mean using data in uncod ed units 
 
Term                         Coef 
Constant                 0.783849 
Speed                  0.00612069 
Pressure               -0.0184400 
Separation             -0.0228664 
Speed*Pressure       -3.63542E-04 
Speed*Separation      -0.00264440 
Pressure*Separation     0.0184626 
Ct Pt                  -0.0271875 
 
 

 

L�<./! 4.10 

78'�������	
�����������7$$���.'���*�����
X�/!( 
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L�<./! 4.11 

78'�������	
�����������7$$���.'���*�����
$/!(�
$�,�9�l�� 
 

  ��������.'���9#�7"��#�7���	.h	<����,./!,/�#(8)��#6./!��'#$���,
� !�,#!� 
"����$'+�( 9#�7"��#�� � ���,
�>�*���$"�'��/,9��#!� (Squeegee Speed) 7���'*���$"�'
��/,9��#!� (Squeegee Pressure) ������ P-Value *�� Lack of Fit 
.���#$ 0.871 :1!�,������ 0.1 78'�
����-"7$$���.'���,/���,
,��8,�#$*+�,-� 7�������� P-value *��79���9#�7"��)�
*+�<$���,/

 
 

Analysis of Variability: Stdev versus Speed, Pressu re, Separation  
 
MLE Estimated Effects and Coefficients for Ln of St dev (coded units) 
 
                                     RatiTerm                        Effect  
Effect     Coef  SE Coef       Z      P 
Constant                                    -2.7199   0.05270  -51.61  0.000 
Speed                       0.0968  1.1017   0.0484   0.05893    0.82  0.411 
Pressure                   -0.1684  0.8450  -0.0842   0.05893   -1.43  0.153 
Separation                 -0.2160  0.8057  -0.1080   0.05893   -1.83  0.067 
Speed*Pressure              0.2625  1.3001   0.1312   0.05893    2.23  0.026 
Speed*Separation           -0.0423  0.9586  -0.0211   0.05893   -0.36  0.720 
Pressure*Separation         0.0713  1.0739   0.0357   0.05893    0.61  0.545 
Speed*Pressure*Separation  -0.1480  0.8624  -0.0740   0.05893   -1.26  0.209 
 
Unusual Observations for Ln of Stdev 
 
                                                        St Ln 
Obs  StdOrder  Ln Stdev    Ln Fit  SE Ln Fit  Ln Re sid  Resid 
  1        17  -2.12569  -2.71985    0.05270   0.59 416   2.59 R 
  9        16  -3.31802  -2.79188    0.16457  -0.52 614  -3.12 R 
 10         3  -3.34632  -3.00648    0.16457  -0.33 984  -2.01 R 
 12        13  -3.67270  -2.74938    0.16457  -0.92 332  -5.47 R 
 16        19  -3.23691  -2.71985    0.05270  -0.51 705  -2.25 R 
 
R denotes an observation with a large standardized residual. 
 
 
MLE Estimated Coefficients for Ln of Stdev (uncoded  units) 
 
Term                             Coef 
Constant                     -1.83528 
Speed                      -0.0174835 
Pressure                    -0.145939 
Separation                  -0.254914 
Speed*Pressure              0.0035057 
Speed*Separation            0.0043746 
Pressure*Separation         0.0337158 
Speed*Pressure*Separation  -0.0008506 
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9#�7"��)�
*+�./!,/�#(8)��#6 � � ,/��� P-value �+�(���� 0.1 (��'#$���,
� !�,#!�./! 90%) 8�,��4�)�,�

*/(�8,���4'4�(3'+� �  

Y=0.783849-0.0026speed*separation+0.0184Pressure*Separation 
��� Y � � �#9��8���
X�/!(*��"�	,�9���/,9��#!�9��"�	,�9�*������ (Stencil) :1!�

8�,��4�)�8,���4'4�(�/;3".)�7$$���'#$./!
,��8,*�����"�#$���9#�7"��)�
*+� 
< !��+���
�#9��8���*��"�	,�9���/,9��#!�
,��8,./!8%'  

  ���
� !��3**��"5��#(./!
,��8,������.'��� 
  ���8,���*+��9+�8�,��4�)�,�<(���Z�
< !�������'#$./!
,��8,*�����"�#$

���<���,	
9���
< !��+3'+����#9��8���./!
,��8,./!8%' (1.0) :1!��������	
�����'+�(&"�7��, 
Minitab 8�,��4�	
�����3'+'#�L�<./! 4.12 

 

Cur
High

Low0.81869
D

New

d = 0.95736

Minimum
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y = 0.0513

d = 0.70010
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Mean

y = 0.9400
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L�<./! 4.12 

78'�������	
��������<���,	
9������&"�7��, Minitab 
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9����./! 4.3 
8�%"���<���,	
9���./!
,��8, 

 
9#�7"� ���<���,	
9���./!
,��8, 

���,
�>�*���$"�'��/,9��#!� (Squeegee Speed) 
 

15 ,	��	
,9�9���	��./ 

7���'*���$"�'��/,9��#!� (Squeegee Pressure) 
 

8 �	&���#, 

��������
�����9�� Stencil 7(���� PCB  
(Separation Speed) 

 

3  �	��./ 
 

 
4.2 ����
%'�	
�������(% ������������	
�������(% 
 

  4.2.1 ����
%'�	
�������(%	�����	
� 
           *#;�9�����"�#$"�%����$������/;
"=�����)�9#�7"������$����� �������	
�����
8�
9%7��"5��#(./!.)��+
�	'*��
8/(,�.)����.'���&'("5��#(8)��#6� � ������"�#$9#;�
�� !��"�'��/,
9��#!�3,�
,��8,:1!�"����$'+�(9#�7"� 3 9#�7"� 
, !�������'#$<���,	
9���./!
,��8,�����
"�#$9#;�
�� !��7��8�,��4�)��'��'#$���./!
,��8,8)��#$79���9#�7"������"�#$9#;����
�� !��"�'
��/,9��#!� ����#;���.)����.'8�$
< !�( �(#���7��.)������$�%,9#�7"� 9���8�$���#<h�*�����
"�#$9#;����<���,	
9���7��*��
8/(./!
�	'*1;� 
            .)����
�>$��$��,*+�,-��#9��8���*��"�	,�9�*����/,9��#!�./!"�'
8�>�9��"�	,�9�
*������./!��+
"=�7$$������+���<���,	
9���./!3'+���&"�7��,7���#������+���<���,	
9����(����� 30 
*+�,-� &'(��*#;�7��9+��<	���Z�������,7"�"������,/���
.���#�� �3,� 
< !�
"=�*+��)��'�����
.'8�$8,,9	l�������.'8�$���,7"�"���
"=�'#��/; 

  H0: σ²1= σ²2 7�� H1: σ²1 ≠ σ²2 
&'(�)��'�+ σ²1 7.�������,7"�"���*���#9��8���*��"�	,�9�*����/,9��#!�./!"�'
8�>�9��
"�	,�9�*������./!��+
"=�7$$������+���<���,	
9��� 7�� σ²2  7.�������,7"�"���*���#9��8���
*��"�	,�9�*����/,9��#!�./!"�'
8�>�9��"�	,�9�*������./!��+
"=�7$$�#���+���<���,	
9��� 
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78'����#<h�*�����.'8�$������,7"�"�������7���#����"�#$��+���<���,	
9��� 
 

95% Bonferroni Confidence Intervals for StDevs

Before

After

0.2750.2500.2250.2000.1750.1500.1250.100

Data

Before

After

1.41.21.00.80.60.4

F-Test

0.610

Test Statistic 1.44

P-Value 0.331

Levene's Test

Test Statistic 0.26

P-Value

Test for Equal Variances for After, Before

 
 

L�<./! 4.14 

78'����k Box Plot *�����.'8�$������,7"�"�������7���#����"�#$��+���<���,	
9��� 
 

Test for Equal Variances: After, Before  
 
95% Bonferroni confidence intervals for standard de viations 
 
         N     Lower     StDev     Upper 
 After  30  0.141468  0.183277  0.257788 
Before  30  0.117872  0.152708  0.214791 
 
 
F-Test (normal distribution) 
Test statistic = 1.44, p-value = 0.331 
 
 
Levene's Test (any continuous distribution) 
Test statistic = 0.26, p-value = 0.610 
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  ��������.'8�$���,,/�#(8)��#6*�����,7"�"���./!
�	'*1;�� � ����7���#������+
���<���,	
9��� ��� P-value ,/���,������ 0.05 �1�8�%"���������,7"�"���,/���
.���#�./!���,
� !�,#!� 
95% 

*#;�9��,�.)����.'8�$�#9��8���*��"�	,�9�*����/,9��#!�./!"�'
8�>�9��"�	,�9�*��
����./!��+
"=�7$$������+���<���,	
9���./!3'+���&"�7��,7���#������+���<���,	
9������&"�7��,
&'(8,,9	l��./!9+�����.'8�$� � 

  H0: µ1 > µ2 7�� H1: µ1 <= µ2 
&'(�)��'�+ µ1 7.����
X�/!(*���#9��8���*��"�	,�9�*����/,9��#!�./!"�'
8�>�9��

"�	,�9�*������./!��+
"=�7$$������+���<���,	
9��� 7�� µ2 7.����
X�/!(*���#9��8���*��"�	,�9�
*����/,9��#!�./!"�'
8�>�9��"�	,�9�*������./!��+
"=�7$$�#���+���<���,	
9��� 
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78'����#<h�*�����.'8�$���
X�/!(����7���#����"�#$��+���<���,	
9��� 

 

 

Two-Sample T-Test and CI: Before, After 
 
Two-sample T for Before vs After 
 
         N   Mean  StDev  SE Mean 
Before  30  0.796  0.153    0.028 
After   30  0.916  0.183    0.033 
 
 
Difference = mu (Before) - mu (After) 
Estimate for difference:  -0.120119 
95% upper bound for difference:  -0.047273 
T-Test of difference = 0 (vs <): T-Value = -2.76  P -Value = 0.004  
DF = 56 
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L�<./! 4.16 

78'����k Box Plot *�����.'8�$���
X�/!(����7���#����"�#$��+���<���,	
9��� 
 

  ��������.'8�$����#9��8���*��"�	,�9�*����/,9��#!�./!"�'
8�>�9��"�	,�9�*��
����./!��+
"=�7$$������+���<���,	
9���./!3'+���&"�7��,7���#������+���<���,	
9������&"�7��, 
'#�L�<./! 4.15 <$������ P-Value ,/���,������ 0.05 �1�8�%"3'+��� ����#9��8���*��"�	,�9�*����/,
9��#!�./!"�'
8�>�9��"�	,�9�*������./!��+
"=�7$$������+���<���,	
9���./!3'+���&"�7��,,/����+�(����
�#����"�#$��+���<���,	
9���./!���,
� !�,#!� 95% 

 
   4.2.2 ���������	
�������(% 

     .)����9���8�$"�	,�9�*����/,9��#!�./!"�'
8�>�9��"�	,�9�*������./!��+
"=�7$$
< !�
01�2����,,/
84/(�L�<*�����$�����"�'��/,9��#!� 
, !�.)����"�#$9#;����<���,	
9���&'(��+���./!3'+
���&"�7��,� � ���,
�>�*���$"�'��/,9��#!� (Squeegee Speed) 15 ,	��	
,9�9���	��./ 7���'*��
�$"�'��/,9��#!� (Squeegee Pressure) 8 �	&���#, ��������
�����9�� Stencil 7(���� PCB 
(Separation Speed) 3 �	��./ �#����"�#$9#;����<�<��,	
9����,�L�(����(� 1 
' �� 9��,�
<$��� ���$�����"�'��/,9��#!�8�,��4"�'��/,9��#!�3'+9�,�#9��8���./!
,��8,� � 1.0  
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4.3 ��(���	) �������%	
�������(% 
  
           ���./!3'+"��
,	������"�#$"�%�7��9	'9�,���(���9��
� !��.)��+8�,��48�%"���#9��
���
�	'*��
8/(3'+'#�9��3"�/; 

 

79.58%

85.12%

93.16%91.97%93.00%94.53%
89.83%

94.29%92.31%

100.00%
97.29%

92.28%92.89%

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

70.00%

80.00%

90.00%

100.00%

May-

08

J un-

08

J ul-

08

Aug-

08

S ep-

08

Oc t-

08

Nov-

08

Dec -

08

J an-

09

F eb-

09

Mar-

09

A pr-

09

May-

09

J un-

09

% Yield

May-08

J un-08

J ul-08

A ug-08

S ep-08

Oc t-08

Nov-08

Dec -08

J an-09

F eb-09

Mar-09

A pr-09

May-09

J un-09

 
 

L�<./! 4.17 
���k78'��������	9�	;����'/����7���#����"�#$"�%� 

 
4.4 ��	
�'�*�����'����� 6 ���%	
�������(% 
 
            ������./!3'+
� ��"�#$"�%�#�*+� 6.2 
� !�����"�#$"�%����$�����3'+,/���"��
,	�
��������Z/01�2�9�,7��.������+��7���#����"�#$"�%�./! 70% (
<	!,*1;� 20%) 
� !�����3'+,/���
�)�
�� !��, ������"�#$"�%����$����� Six Sigma ,����(�'*��
8/(8����9�����"�#$"�%�
���$������+'/(	!�*1;� 
 
 
 
 


