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Abstract

A process quality control system is designed which incorporates run tests, normality test, process
capability studies, etc., into control chart scheme, and a software package for microcomputers is de-

veloped. The system is interactive and has data base management capabilities. All programs are written
in BASIC language.
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R CHART

ucL

A J’\J'_\/
Y

1 5 18 15 20 25 30
Warning Limits : 7.18253335E —03 & 1.37333334E—03
UCL = &, 71380003 E— 03
CL=4.12000001 E—03
LCL=10
Out of Contro! Points (A )=None
Unnatural Pattern{*:2 out of 3)=DNone
NN REN TEST O\
The runs down are The rans up are
Runs down of 1 +---- 8 Runs up of 1-----
Runs down of 2 ++--- p Runs up of 2-----
Runs down of 3+++-- 0 Runs up of 3--+--
Runs down of 4 «---- a . Runs up of 4 ++---
Runs down of §---+- 0 Runs up of 5++---
Runs down of §««--- 0 Runs up of H-----
Total ++==v-r-- 10 Total «=cx-xv=e

The total number of runs up and down is 18.
The , 05 limiting value is 7.-(s=12,. 1 =9)
----- This data is judged to be random.

(328 M-3) R 2=

F1) A,=3-d,4n, Dy=1-3d3/dy, Dy=1+3ds/ds
2} A22] : Feigenbaum(4) pp. 263
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it 3) Western Electric Company (14) pp. 180-181



REVISED R CHART

LCL

UCL = . 503605125
CL = .501225
LCL = 498844875
Out of Control Points (™) =None

NN\ RUN TEST “>\\

The runs down are The runs up are

Runs down of 1--:-- 4 Runs up of 1 +--+- &
Runs down of 2--+-+ 2 Runs up of 2 +-+-- 1
Runs down of 3 ---.- 1 Runs up of 2 +-+-- 1
Runs down of 4---.- 0 Runs up of 4 +«+++ 0
Runs down of 5-+-+- Runs up of 5 «+-++ 0
Runs down of §+---- 0 Runs up of 6 ==++- 0

Total “++vvsve- 7 Total +eevennns g

The total mumber of runs up and down is 15.
The .05 limiting value is 7. (s =11,1 =11)

----- This data is judged to be random.

(A2 M-5) =89 X 22z
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ED-1) 378 8
{NORMALITY TEST:
Null Hypothesis : This data comes from a normal population.

Sample size = 125

Significance Critical value
L0 . 247
.05 .201
.M 371

#=+ The correlation coefficient () is (77095924 .
#x Null hypothesis is accepted.
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(PROCESS CAPABILITY ANALYSIS
Estimate of mean = .501225
Estimate of std. dev. = 1.77343079 E—- 03

Specification Estimaied z
Limit Defective (%) Value
Upper .508 .03 3.82027885
Lower .492 : ¢ —5.2017817
Total i .03

s 1f the process were centered in the middle of the spec.
range, (0% or less defective would be produced.(z = 4.51103028)

CAPABILITY RATIO = .665036548
+* This process is capable of meeting spec. ’s.

#H4) TR =60,/(U~L) == 306,/ (U—-f) %= 30/ (A—-L)
5) A&4Y : Feigenbaum (4) pp. 263
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‘CL

LCL
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L L L L o

SPECIFICATION LIMITS (UCL /LCL)
UCL = 5.7949583 E-03

CL = 2.68271242E-03
LCL = 1.25085185E-05

OUT OF CONTROL POINTS (~)=24/23/

Q8 M-6; P H2ix

E6) 2128 Grant (5) pp. 232



REVISED P-CHART
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L

ELCL

SPECIFICATION LIMITS (UCL,/LCL)
UCL =4.5302648E-03

CL =1.78430959 E-03
LCL =0

OUT OF CONTROL POINTS (A)=None
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REVISED & STABILIZED P-Ciifik]

SPECIFICATION LIMITS (UCL,~ LCL)
UCL =3
CL =1
LCL = -3
OUT OF CONTROL POINTS{A)=None

WARNING LIMITS (UWL,/LWL)Y
UWl, =2

LWL = - 2

UNNATURAL PATTERN (=)

<o (2 gut of 3)=None

NNNORUN TEST NN

The runs down are

Ruas down of ] »+v-- )
“uns down of 2 ooeeee 4
FPors dnwpoof 3 +-e0s M
Brns duwn of 4 «e-ss i
Riuns aoen of 5 eavess i)
Runs donm of 6 reren 4

Toptnl cereeanas 4

The total number of runs up and down is 1
The .05 limiting value is 6. (s =0, 1 =9)

----- This data is judged to be random.

The runs up

2.

Runs up
Runs up
Runs up
Runs up

2 M-8 ZFs= p 22z
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ITEM NAME { Abbr.) # OF ITEM PCT (%)
OTHERS (20) 0T) 257 29.6
HOLE SIZE (HO) 165 19
BOARD DIMENSIONS{(BQ) 110 12.7
COND. DEFECTS (co) 79 9.1
GOLD THICKNESS (GO) - 69 7.9
PLATING VISUAL {PL) 66 7.6
GOLD VISUAL {(GO) 61 7
PTH THICKNESS (PT) 61 i

TOTAL 868 99.9
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