Product/Process Change Notification

This document contains confidential, proprietary, trade secret information of Knowles Electronics, LLC or its affiliated entities.
Any unauthorized use or dissemination is strictly prohibited

Initiation Date 05/01/2017 Notification No. | 20170501
Implementation Date | August 1, 2017 | Initiator’s Name | Aaron
Or upon customer Dayupay
approval
Beginning Date Code of Implemented Change | 317

CHANGE DESCRIPTION:

Knowles is updating the 2.1 sheet product specification of HODVTEC-61342-000,
HODVTEC-61553-000 and HODVTEC-31618-000 for 500Hz Impedance to reflect
actual long-term product performance. Knowles anticipates that this specification
changes will have a minimal impact on customer’s application. Please continue to work
with your local sales manager if you have questions or concerns related to this product
change notification.

MODELS AFFECTED:
Impedance
Model Current Proposal
Specification(500Hz) | Specification(500Hz)
HODVTEC-61342-000 28.5 Ohm*+=15% 28.0 Ohm +=20%
HODVTEC-61553-000 31.0 Ohm*=20% 28.0 Ohm +=20%
HODVTEC-31618-000 25.0 Ohm+15% 28.0 Ohm20%

SUPPORT INFORMATION:

See page 2 to 4 of this PCN for the process capability study for the current 2.1 sheet
specification and the proposed specifications.

All 3 HODVTEC models stated above share the same single receivers with reference
model HODVTEC-61033-000 and should have the same impedance parameters:

Impedance
Reference Model —
Specification(500Hz)
HODVTEC-61033-000 28.0 Ohm=20%
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The following qualification tests have been performed:

Test Acceptance Criteria Model Tested SaSrianéle Result
Acoustical CPgr:]fo;:r;%r;g(etgo be HODVTEC- 381 Pass
Characteristics P 61342-000

current product
500Hz impedance (Ohms)

SPEC CPK Average
Current 28.5 Ohm*=15% 0.54 25.49 Ohm
Proposal 28.0 Ohm=20% 1.28 25.49 Ohm

Test Acceptance Criteria Model Tested Segr;;;;le Result
Acoustical Cpgr':ogrg%r;gigo be HODVTEC- - Dass
Characteristics P 61553-000

current product
500Hz impedance (Ohms)

SPEC CPK Average
Current 31.0 Ohm*=20% 0.84 27.73 Ohm
Proposal 28.0 Ohm=20% 1.53 27.73 Ohm

Test Acceptance Criteria Model Tested Sasr;;péle Result
Acoustical Performance to be HODVTEC- 10 s
Characteristics P 31618-000

current product
500Hz impedance (Ohms)
SPEC CPK Average
Current 25.0 Ohm*=15% 0.26 28.02 Ohm
Proposal 28.0 Ohm*=20% 1.83 28.02 Ohm
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CPK:

HODVTEC-61342-000

Current 2.1 sheet specification:

Process Capability of IMPEDANCE-1
LSL USL
Process Data | — \Vithin
LSL 24.2 T Overall
Target * = — —
uSsL 32.8 | Potential (Within) Capability
Sample Mean  25.4916 - | Cp 178
Sample N 381 I4 \ | CPL 0.54
StDev(Within) ~ 0.804225 ] CPU 3.03
StDev(Overall) 1.00766 | Cpk 054
| Overall Capability
| Pp 142
| PPL 0.43
| PPU 242
Ppk  0.43
’ | Cpm *
|
/ I
’
— T
24,0 25.5 27.0 28.5 30.0 31.5
Observed Performance Exp. Within Performance Exp. Overall Performance
PPM < LSL 2624.67 PPM < LSL 54135.88 PPM < LSL  99961.82
PPM > USL 0.00 PPM > USL 0.00 PPM > USL 0.00
PPM Total 2624.67 PPM Total 54135.88 PPM Total 99961.82
Proposed 2.1 sheet specification:
Process Capability of IMPEDANCE-1
LSL USL
Process Data | | —— \\/ithin
LSL 22.4 | | == == Qverall
Target * = — —
usL 33.6 | | Potential (Within) Capability
Sample Mean  25.4916 | \ | Cp 2.32
Sample N 381 | 7 | CPL 1.28
StDev (Within) ~ 0.804225 ] CPU 3.36
StDev(Overall) 1.00766 | | Cpk 1.28
| | Overall Capability
| | Pp  1.85
I I PPL 1.02
I I PPU 2.68
Ppk  1.02
| ¥/ | Cpm  *
| |
(Y / |
£ |
| SR IR R R | L L L
22,5 24.0 25.5 27.0 28.5 30.0 31.5 33.0
Observed Performance Exp. Within Performance Exp. Overall Performance
PPM < LSL 0.00 PPM < LSL 60.48 PPM < LSL 1077.20
PPM > USL 0.00 PPM > USL 0.00 PPM > USL 0.00
PPM Total 0.00 PPM Total  60.48 PPM Total 1077.20
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HODVTEC-61553-000

Current 2.1 sheet specification:

Process Capability of IMPEDANCE-1
LSL USL
Process Data | | — \\/ithin
LSt 24.8 = == QOverall
Target * | I = — —
usL 37.2 | | Potential (Within) Capability
Sample Mean  27.7262 | | Cp 1.78
Sample N 211 CPL 0.84
StDev (Within) ~ 1.15784 I I CPU 273
StDev(Overall) 1.67767 | I Cpk_ 0.84
| | Overall Capability
| | Pp 123
| | PPL 0.58
PPU 1.88
I | Ppk 0.58
| | Cpm *
|
¥y |
1 T T T T T T T al T T T 'I
24 26 28 30 32 34 36
Observed Performance Exp. Within Performance Exp. Overall Performance
PPM < LSL 4739.34 PPM < LSL 5747.37 PPM < LSL 40561.77
PPM > USL 0.00 PPM > USL 0.00 PPM > USL 0.01
PPM Total 4739.34 PPM Total 5747.37 PPM Total 40561.78
Proposed 2.1 sheet specification:
Process Capability of IMPEDANCE-1
LSL
Process Data | — \\ithin
LSL 22.4 == == Overall
Target * I
uSsL 33.6 | Potential (Within) Capability
Sample Mean  27.7262 | Cp 161
Sample N 211 | CPL 153
StDev(Within) ~ 1.15784 CPU  1.69
StDev(Overall) 1.67767 | Cpk 153
| Overall Capability
| Pp 111
| PPL 1.06
| PPU 1.17
Ppk  1.06
| Cpm *
|
I ’
-
T =1 T T UL L
22.5 24.0 25.5 27.0 28.5 30.0 31.5 33.0
Observed Performance Exp. Within Performance Exp. Overall Performance
PPM < LSL 0.00 PPM < LSL 2.11 PPM < LSL 749.81
PPM > USL 9478.67 PPM > USL 0.20 PPM > USL 231.62
PPM Total 9478.67 PPM Total 2.31 PPM Total 981.43
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HODVTEC-31618-000

Current 2.1 sheet specification:

Process Capability of IMPEDANCE-1 (500Hz)
LSL
Process Data | e\ ithin
LSt 213 | == == Qverall
Target * = — -
usL 28.8 | Potential (Within) Capability
Sample Mean  28.0211 | Cp 1.23
Sample N 519 | CPL 221
StDev (Within)  1.01387 CPU 0.26
StDev(Overall) 1.07324 I Cpk 0.26
| Overall Capability
| Pp 116
| PPL  2.09
| PPU 0.24
Ppk 0.24
| Cpm *
|
|
|
— e U
22,5 24.0 25.5 27.0 28.5 30.0 31.5
Observed Performance Exp. Within Performance Exp. Overall Performance
PPM < LSL 0.00 PPM < LSL 0.00 PPM < LSL 0.00
PPM > USL 208092.49 PPM > USL 221180.70 PPM > USL 234007.71
PPM Total 208092.49 PPM Total 221180.70 PPM Total 234007.71
Proposed 2.1 sheet specification:
Process Capability of IMPEDANCE-1 (500Hz)
USL
Process Data | — \\/ithin
LSL 22.4 | == == Overall
Target * - — _
uSsL 33.6 | Potential (Within) Capability
Sample Mean  28.0211 | Cp 1.84
Sample N 519 | CPL 1.85
StDev (Within)  1.01387 CPU 1.83
StDev(Overall) 1.07324 | Cpk  1.83
| Overall Capability
| Pp 174
| PPL 175
| PPU 1.73
Ppk  1.73
| Cpm *
|
|
|

T T Tt T T —
22.5 24.0 25.5 27.0 28.5 30.0 31.5 33.0

Observed Performance Exp. Within Performance Exp. Overall Performance
PPM < LSL 0.00 PPM < LSL 0.01 PPM < LSL 0.08
PPM > USL 0.00 PPM > USL 0.02 PPM > USL 0.10
PPM Total 0.00 PPM Total 0.03 PPM Total 0.18
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