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AH| factor® &5

v wl,w2

v 11,12

v" h1,h2,h3,h4,h5,h6
v" The others : 2ea

Min/Max2| & 7tX| case 1S 127X 2| HAH H==2|
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FPCB 2 A H = Bl K| = BN &Kt spec

# of factor Factor

X1 = FPCB AA B9 MA

X2 . _

3 = N ZEYUM 220|A ZF DA H0f Ciet M 23K spec 4=
X4
X5
X6

X7
X8
X9

constraint 'npUt

Insetion Loss TDR
-.S31_LB -. Z1
-. S31_MB -. Z2
-.S31_HB
-. S42_LB
output -. S42_MB

-. S42_HB

1
2
3
4
5
6
7
8
9

Process
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DOE Design

~ Custom Design

| Define Factor Constraints

Response 871

umber of Responses.

Importance

Main Effects|

Name

Factor2} constraint2| H2|= F Y| specl| maxit

& = factor=7+2| interactiond} 2nd power 41 EY
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Design Generation
[] Group runs into random blocks of size:

Mumber of Center Points:

.eplicate Runs:

Mumber o

umber of Runs:
) Minimurn

Default 7= =T 2 =

i
e : ®
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Design Evaluation
< Power Analysis
Significance Leve

Design Evaluation
<4 Power Analysis

[

Anticipated Anticipated
Coefficient Term Coefficient
1 344 Intercept

X1

Power
0.953

Default@! 6171 £ design ot 4
04T T2 E H2 term =X

2= term®| Power>0.9 0| 7| &8 A= n>130
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Variance

Fraction of Design Space Plot Fraction of Design Space Plot
40 40

Main effect@} 2nd interactionZtdj| Predict variance”/} 0.5 -> 0.162. &
WEL|X| A= JHME L O
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RF A A= O‘ _I__9_0|X|-

Insertion Loss TDR

Effect Summary Effect Summary

Source Source
X2*X7 3
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Simulation - IL

~|Prediction Profiler

0.1
04
0.01622]

0.03091]

Simulate to Table
Spec Limits
Response L5L UsL
S31_LB -0.2 .
S31_MB -05
: _ : 5 . S31_HB -05
g ool 547 LB 03
2 000511 i i i i 542_MB
S47_HB -05

o

0.0
0.1
0.
0.44
0.5!
0.7,
0.8

LS

L8 o0
L8289

0. : : : - Rate spec
oo - s a 5 g <0.0063%
& -0.0098]

Random Random

i | Al

MNormal Normal ¥ | | Normal ~| | Normal Normal ¥ | | Normal ¥ | | Mormal Normal

Mean Mean 0] Mean 0| Mean 0| Mean 0] Mean 0] Mean f t =
sD_|000125| sD | 00015 sD 000225 SD | 00015| SD | 00075 X X ! acC OrE
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Simulation - TDR

= Prediction Profiler

Random

Mormal
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Random ¥ | | Random
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0.0015 0.00225 0.0015 0.0075
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Spec Limits
Response

1

Defect Rate  Mean
0.015
0.000;

0.
Random b Random “

Rate spec

<0.0063%
(40)

MNormal
A 0
0.005 0.008 0.0125
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Distribution

Quantile Estimate
lﬂ}u.imtll':: Estimate 0.0063% -0.4069

-0.1694

-0.2 -0.16 -0.1 -0.06 0 0.04

Quantile Estimate
0.0063% -0.1786

Quantile Estimate
0.00833% -0.0506

2 -0.26-0.22-0.18-0.14 -0.1 -0.06 -0.02 0.02 -0.48 -0.36 -0.24

S31 LB
2.15
13.6
-0.17

S31_MB
1.76
25.3
-0.4

S42_HB S42_LB
1.42 9.56
44.6 0
-0.48

Cpk

PPM
Worstzgt
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-0.12 0 0.06 -0.52 -0.44

S42_MB
4.64
1.29
-0.18

Quantile Estimate
0.0063% -0.4842

0 0.05 -0.7 -06 -05 04 03 -02 01 O 01

Quantile Estimate
0.0063% -0.1599

-0.36 -03 -0.24 -0.16 -0.08 00.04

+ Cpk spec 2 1.33
* |IL spec: LB>-0.3, MB/HB>-0.5
« Worstdf : EZE9| 0.0063%(40)2| 8T 3t

Capability Analysis S 0| & ¢ Cpk PPM 29I

L ]

® 8 , .

¥ m
Atnglﬂs r;erved. 1 p



Quantiles

30 41 43 45 47 49 51 53 55 57 59 61 63 39 41 43 45 47 49 51 52 55 57 39 6

ot em me . - . — Johnson Su(-102.02,11.6178,29.0991,0.00627)
— Johnson 5u(-63.376,4.05195,37.5447 3.04e-6)

» Cpk spec 2 1.33
» Impedance spec : 40Q < Z < 60Q

= WorstZ} : X 2| 0.0063%(40)2| ST 2t
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Optimize

~ | Prediction Profiler

worstgt
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Correlation




Insertion Loss

Profiler 0| Z g1t & =44 0|
0 2 F AL

~ Prediction Profiler

1574|_9_0| 2
Profiler 0| = ol
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TDR

- |Prediction Profiler

[ e |z e
s 59.150Q 56.760 Profiler 0| 5 X1t 2 =4{0|
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Conclusion

= cable 25 &
S 0|=0| 7tset=

= FPCBL| AA|H = T R B El 2 factor 2HQl(Least Sqaure Fit > Effet summary)
= =8 factorE Sl M Z=A| F < point7i M

= JMP2| simulation & distribution2| A& A1tE SOl CHE A 4FA]

== 05 7ts
= SAO|RFESE UESHE HA B spec 7| & TEICZE MZE 7Hs &M MY 7ts
(Least Sqaure Fit > Prediction Profile2| simulation)

= YA KB M ZALCHA L2 sample ZAH7} 7HS S 2 JHEA|ZE S H|E HZA
(Distribution > Continiuous fit & Capability Analysis)
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