Checking Voice Coil Position at the
Production Line
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Obijectives in end-line-testing:
ol AR | THY:
1. Basic Goal: Elit F IHJ Separate defect units from

delivered goods i - e[fCF,L ETIES %7 ﬂﬁ
- simple PASS/FAIL dedision using I| its

2. Ultimate Goal: 573 [f: Avoid manufacturing of
defect units #Eed T “LLPF[EIE S 3
- use diagnostics to get meaningful characteristics
used as feedback in controlling the production
process
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Exploiting Information from Components
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Diagnostics based on Nonlinear Parameters
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Are nonlinear curves good for
end-of-line testing 2754 HgiH]Z Est
JEBL, CmsHj FEIIREY 74527

PRO:

e  Curves provide all relevant information
Cons:

e  Full identifiction requires more time

e Complexity makes interpretation difficult
e  Curves reveals multiple physical causes
e Cpk and Ppk can not be applied

single-value characteristics are preferable for QC
AL R M R R T - B s RiEeE
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Definition of Coll Offset X .
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Controlling the Production Process

W e

Assembling Xsiiser= - 0.35mm 1 MSC

end-of-line '
testing H

 Diagnostics can be integrated in end-of-line testing

* MSC parameters correspond with production process parameter
« Adjustment accomplished in shortest time

« Predictive Control by trend calculation

 Process stability (Ppk and Cpk)

> Minimal Rate of Rejectionf®! J+ Uk 2] {e (%
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Study on Headphone Drivers
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Batch A Batch B
Made in October Made in November

—>
consistency

« Failures (statistics, properties) ?
» Causes of failures
* Parameter variation

* Process stability.
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Measurement Conditions
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Total Harmonic Distortion
batch A (30 DUTSs) Aff= 54 d: 25 1 “4/30

Total Harmonic Distortion
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Force Factor Curve BI(x)
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Stiffness Curve Kms(x)
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Voice coil offset X 4«..; Of the headphone

X

offset
BATCHA BATCHB
e ZGZ Coail Offset measured
Tz = mowm by QC
\ Motor+Suspension
> Check in 1s ®|MSCH[

=

Z;Z Ideal v?’lﬁli?'\_gg & la‘ﬁ 7

100
g
Som
a
0,50 %
S -0,10 +
025 . 1 best
v 0,20
|
000 -0,30 | best
o7s 0% 025 oo 02 0% o7 o
% coin Xiom oo cut ‘
-0,40 4

-G

fiset [mm]

c |
Koffset in mm ] -E ° worst
I
-0,60

worst

Klippel, Quality Control, MSC Demo 15 <4

Characteristics measured by QC system
Klippel QC " JH[FEIE !

Characteristics required by manufacturer:
— SPL, impedance, THD, polarity, fs
Additional Characteristics:
— rub/buzz + meta-hearing
— 2nd-5t harmonic distortion
— Voice coil offset X e IN MM
— Stiffness asymmetry A, in %
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www.klippel.de

FEALEE AT
or
info@kKlippel.de

- Download Software (free viewer) 4% Sk F+-4%

» Get Know-How (applications notes, papers, ...) & FIVE8, i 50
« Discuss Solutions (email or phone) Hi il HLiE X &

- Get Training (workshops) V144 5 77 g fir
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Many thanks !/t Z2378H~
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