Product Change Notification

Change Notification #: 118141-00

Change Title: Intel® Ethernet Controller 1350-BT2;
Product Code NHI350BT2, MM#915811
(Tape & Reel)

Intel® Ethernet Controller 1350-BT2;
Product Code NHI350BT2, MM#915804 (Tray)

PCN 118141-00, Manufacturing Site, Label
Manufacturing Site in TW [Taiwan] and Country of
Origin Label Value Change

Date of Publication: March 19, 2021

Key Characteristics of the Change:
Manufacturing Site, Label

Forecasted Key Milestones:
|Date Customer Must be Ready to Receive Post-Conversion Material: June 17, 2021

Description of Change to the Customer:

The Intel® Ethernet Controller 1350-BT2 SKUs listed in the products “affected table” below will exhibit either of the
following COO label revisions as Intel is qualifying an additional Manufacturing Site in TW [Taiwan] to perform full
flow manufacturing (Assembly, Test, and Finish) on the products listed in the Products Affected / Intel Ordering
Codes table below.

Products can be manufactured among the two qualified sites, KR [Korea] and/or TW [Taiwan] where both the KR
[Korea] Manufacturing Site and the TW [Taiwan] Manufacturing Sites will be certified equivalent (form, fit, function,
and reliability) for the affected products and technologies of this change.

Customers could notice a change in two areas: (Examples to follow)
1. Customers could notice a change of the “ASSEMBLED IN” value printed on outer shipping box labels
representing the Country of Origin of manufacturing.

2. Customers could notice a change of the “Country of Origin” value printed on the product representing the
Country of Origin of manufacturing.
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1. Example of change in shipping box label - please note Label images below are for example only:

EXAMPLE Labelling for KR [Korea]

EXAMPLE Labelling for TW [Taiwan]
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2. Example of change in Product Marking - please note Product Marking images below are for example only:

EXAMPLE Labelling for KR [Korea]

EXAMPLE Labelling for TW [Taiwan]

Customer Impact of Change and Recommended Action:

Customers can expect to receive the BT2 SKU’s from either Site location listed until current inventory levels are
depleted.

Intel anticipates no impact to customers. KR [Korea] Manufacturing Site and the TW [Taiwan] Manufacturing Sites
will be certified equivalent (form, fit, function, and reliability) for the affected products and technologies of this
change. For Qual Binder #: FOM2020212, PLEASE CONTACT YOUR Intel Sales representative.

Please refer to the attached qualification document for addition information.

Please contact your local Intel Field Sales Rep if you have any further questions about these changes.
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Products Affected/Intel Ordering Codes:

Originally Published PCN

Marketing Name MM# | Product Code | Spec Code
Intel® Ethernet Controller 1350-BT2, Tray 915804 | NHI350BT2 S LJ3Y
Intel® Ethernet Controller 1350-BT2, Tape & Reel | 915811 | NHI350BT2 S LI3X
PCN Revision History:
Date of Revision: Revision Number: Reason:
March 19, 2021 00
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Product Change Notification
118141-00

INFORMATION IN THIS DOCUMENT IS PROVIDED IN CONNECTION WITH INTEL PRODUCTS. NO
LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY
RIGHTS IS GRANTED BY THIS DOCUMENT. EXCEPT AS PROVIDED IN INTEL'S TERMS AND CONDITIONS
OF SALE FOR SUCH PRODUCTS, INTEL ASSUMES NO LIABILITY WHATSOEVER AND INTEL DISCLAIMS
ANY EXPRESS OR IMPLIED WARRANTY, RELATING TO SALE AND/OR USE OF INTEL PRODUCTS
INCLUDING LIABILITY OR WARRANTIES RELATING TO FITNESS FOR A PARTICULAR PURPOSE,
MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL
PROPERTY RIGHT.

A "Mission Critical Application" is any application in which failure of the Intel Product could result, directly or indirectly, in
personal injury or death. SHOULD YOU PURCHASE OR USE INTEL'S PRODUCTS FOR ANY SUCH MISSION CRITICAL
APPLICATION, YOU SHALL INDEMNIFY AND HOLD INTEL AND ITS SUBSIDIARIES, SUBCONTRACTORS AND
AFFILIATES, AND THE DIRECTORS, OFFICERS, AND EMPLOYEES OF EACH, HARMLESS AGAINST ALL CLAIMS
COSTS, DAMAGES, AND EXPENSES AND REASONABLE ATTORNEYS' FEES ARISING OUT OF, DIRECTLY OR
INDIRECTLY, ANY CLAIM OF PRODUCT LIABILITY, PERSONAL INJURY, OR DEATH ARISING IN ANY WAY OUT
OF SUCH MISSION CRITICAL APPLICATION, WHETHER OR NOT INTEL OR ITS SUBCONTRACTOR WAS
NEGLIGENT IN THE DESIGN, MANUFACTURE, OR WARNING OF THE INTEL PRODUCT OR ANY OF ITS PARTS.

Intel may make changes to specifications and product descriptions at any time, without notice. Designers must not rely on the
absence or characteristics of any features or instructions marked "reserved" or "undefined". Intel reserves these for future definition
and shall have no responsibility whatsoever for conflicts or incompatibilities arising from future changes to them. The information
here is subject to change without notice. Do not finalize a design with this information.

The products described in this document may contain design defects or errors known as errata which may cause the product to
deviate from published specifications. Current characterized errata are available on request.

Should you have any issues with the timeline or content of this change, please contact the Intel Representative(s) for your
geographic location listed below. No response from customers will be deemed as acceptance of the change and the change
will be implemented pursuant to the key milestones set forth in this attached PCN.

Americas Contact: asmo.pcn@intel.com
Asia Pacific/PRC Contact: apacgcch@intel.com

Europe Email: ecch@intel.com
Japan Email: jcch.ijkk@intel.com

Copyright © Intel Corporation 2021. Other names and brands may be claimed as the property of others.

3D XPoint, Axxia, Basis, Basis Peak, BlueMoon, BunnyPeople, Celeron, Centrino, Cilk, Curie, Flexpipe, Intel, the Intel logo, Intel Atom,
Intel CoFluent, Intel Core, Intel. Experience What's Inside, the Intel. Experience What's Inside logo, Intel Inside, the Intel Inside logo,
Intel Insider, Intel Joule, Intel RealSense, Intel SingleDriver, Intel SpeedStep, Intel Unite, Intel vPro, Intel Xeon Phi, Intel XScale, InTru,
the InTru logo, the InTru Inside logo, InTru soundmark, Iris, Itanium, MCS, MMX, Optane, Ostro, Pali, Pentium, picoArray, Picochip,
picoXcell, Puma, Quark, SMARTI, Soletta, Sound Mark, StarPro, Stay With It, the Engineering Stay With It logo, StreamSight, Tarari,
The Journey Inside, Thunderbolt, the Thunderbolt logo, Transcede, True Key, Ultrabook, VVTune, Xeon, X-GOLD, XMM, X-PMU and
XPOSYS are trademarks of Intel Corporation or its subsidiaries in the U.S. and/or other countries.

Microsoft, Windows, and the Windows logo are trademarks, or registered trademarks of Microsoft Corporation in the United States and/or
other countries. Java is a registered trademark of Oracle and/or its affiliates. Bluetooth is a trademark owned by its proprietor and used
by Intel Corporation under license. Intel Corporation uses the Palm OS* Ready mark under license from Palm, Inc. OpenCL and the
OpenCL logo are trademarks of Apple Inc. used by permission by Khronos.

Learn how to use Intel Trademarks and Brands correctly at http://www.intel.com/intel/legal/tmusage2.htm.
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FOM OSAT White Paper

White Paper Type: FWP
Binder #: FOM2020212

Change Title: ATK to ASEK Powerville Product Transfer

Change Description: ATK will no longer manufacture PBGA and will be transferred to Amkor Philippines.
However, since Intel doesn’t have any product in the Philippines it will just be transferred to ASEK. Basic

package attribute and BOM below

Powerville Final BOM

ATK ASEK
Wire size and 0.9HTS, 2N, Pd- TANAKA, 0.9 mil Au, 2N,
type doped Pd-doped
DA material Henkel, 2300 Ablestik 2100AC (Epoxy)
Supplier and
type

Mold compound
Supplier and

type

Hitachi Chemical,
GE100LFCSV-FCP

Hitachi, CEL-
9750ZHF10AKL-U

Solder ball type Alpha Metal, Shenmao, SAC305

and size Dooksan, (96.5% SN /3% Ag / 0.5%
Senju SAC305, Cu)
0.6mm D:0.6 mm

Solder flux Senju WS609 Evertech, SP6900

Tray supplier and
type

Daewon, MPPO

Daewon






Substrate Supplier UMTC ASE Materials/TCl

5. Supplier Site / Service:

Supplier Location Service
ASEK Taiwan Assembly

6. Change Motivation:

Indicator Predicted Impact
Product Output Quality
Product Reliability

Process Capability (Cpk)

Yield

Manufacturing Productivity
MOR (Capacity Model)
Cost/Return on Investment
Environmental, Health & Safety
Other: BCP

7. Product/Package Affected:

s/n Product Package Family Silicon Technology
(optional)
1 Powerville PBGA(25mmx25mm) n/a

8. Change Classification: 2

9. Electro-Static Discharge (ESD) Concern (Refer to Appendix A): Yes
If yes, elaborate: Low risk since ASEK is already running HVM materials for Intel products and their other Customers
in the same assembly line

10. Environmental, Health & Safety (EHS) Concern (Refer to Appendix B): Yes
If yes, elaborate: Low risk since ASEK is a qualified PBGA site for Intel Products and use the same assembly line

11. IPC1752 Materials Set Change Impact (Refer to Appendix C): Yes
Data uploaded in speed

12. Division Affected:

Divisional Group Name Acronym (x)

Client Connectivity Division CCD
Communications Infrastructure Group ClG
Communications and Networking Group CNG

Intel Communications & Devices Group iCDG

Internet of Things Group loTG

Non-volatile Memory Solutions Group NSG

Perceptual Computing PerC

Other (List): DCG






13. Process Change Checklist:

Document/Spec to be updated Y/N
PCS Parameter Table N
MFG spec Y
DAS N
PAS N
Others:

14. Inventory control:

Inventory Y/N
Revenue product will NOT be used.
Revenue product WILL be used, but will be HELD until FWP approval. | Y
Revenue product WILL be used and SHIPPED prior to FWP approval
Others:

15. PWP Concerns and Considerations
a. FOM Concern/Consideration:

s/n | Description Yes / No Remarks
1 | DCCB to be informed Yes PCN will be issued to
Customer by OM/BU
2 | Approval/Inform other group / Intel Factory No

*Add row to include more if necessary

b. Customer Concern / Consideration: n/a

16. Review Forum & Date: Appropriate Review Forum must review the WP BEFORE submitting to the CCB.

Review Forum: PWP Actual Approval Date: FWP Actual Approval Date:

Indicate review forum Approval(s)must be granted and date(s) Approval(s)must be granted and date(s)
Name(s) here marked here to be accepted by CCB marked here to be accepted by CCB
Change Team w21 wo1

FOM OSAT CCB W22 W03

17. Risk Assessment: Medium

- Powerville 25x25 PBGA will be transferred to ASEK which is a known certified PBGA supplier who
produces the same package for Intel. ASEK is already qualified for 23mmx23mm and 31mmx31mm
PBGA without issue for their other Customer. Major BOM like mold compound, die attach epoxy, and
substrate are already used and qualified for Intel products (PSG/Mindspeed) 21mmx21mm and
27mmx27mm BGA’s

- Team will use 2 substrate suppliers during qualification. Each will collect the output responses outline
in this wp plus rel. Also, a control lot from Test(KYEC) of the current POR site will run through another
set of rel data collection





18. Gantt chart: (Suggested template. Modify as required)

Activity

WW21 | WW22

WW42 | WwW02

WWO03

PWP generation

C

PWP to CCB

PWP Validation

FWP generation

FWP to CCB

FWP Implementation

LEGEND: C=Complete

| = In Progress

N = Not Done

COMPLETE TABLES A THROUGH D FOR PWP

DO NOT CHANGE FOR FWP
19. Table A: Process Factor (To completely describe the process change relative to the present process)

N/A = Not Applicable

Process Affected

Present

Proposed

Powerville Assembly Site

ATK

ASEK

20. Table B: Quality Characteristics (Completely describe the quality characteristic and expected impact of the

process change relative to the present process)

Quality Characteristics Measurement Ideal Target Present Mean Present Std. Expected Change
Method Dev.
2nd Opt Inspection Visual Inspection 100% 99.9% n/a None
Wafer Thickness Thickness 254 +/-12.5 um 254.3 2.68 None
Measurement tool
Kerf Width 300TX Max 2.18mil 1.348 0.02 None
Bond Line Thickness Microscope Min 1.484(37.7um) 0.129(3.28um) None
0.4mil/10.16um(wet)
Die Shear Dage Tester 5kg min N/A N/A None
Adhesive Voids X-ray 10% void 5% N/A None
Wire pull Dage Tester 3g (min) 8.586 0.67 None
Bond Shear Dage Tester 89 (min) 17.066 151 None
Cratering Microscope No cratering No failure N/A None
Post Mold X-ray X-ray Max 15% sweeping N/A N/A None
Mold Peelback Visual No failure No failure N/A None
Solder Ball Shear Dage Tester 600g (min) 1118.192 79.58 None
IVI yield Visual Inspection 100% 99.93% 0.18 None
FVI yield Visual 100% 99.90% 0.16 None
Assembly coplan RVSI 5.5mils (max) 4.82 0.53 None






Assembly yield Visual 100% 99.83% n/a None

Package Width (X) Hisomet 25.00+/-0.10mm 24.84 0.015 No Change

Package Length(Y) Hisomet 25.00+/-0.10mm 24.85 0.016 No Change

Test Yield Visual/Finish 97.5% 97.68% 1.67 None

PPV Tester 100% Na None

Bin10 Electrical test <0.2% 1.15% Na None

Bin15 Electrical test <0.2% 0.25% Na None

L3 Precon TSAM & Zero Failure 0/480 NA No Change

Elec Test

Unbiased HAST 96hrs Elec Test Zero Failure 240 (split from NA No Change
MSL3)

Temp Cycle B 200X to Elec Test Zero Failure 240 (split from NA No Change

700x MSL3)

HTS 500hr (Read out & Elec Test Zero Failure 240 (Time Zero NA No Change

1000hr (Gate) unit)

PPV Elec Test 100% 100% NA No Change

21. Table C (where applicable): Noise Factor (Describe noise factors evaluated in the experimental strategy.).

Noise Factor Range of possible Values/Scope Select Scripted or Un- Range Evaluated

Scripted
Lot Multiple Scripted 3 lots
Equipment Multiple Scripted 2 equipment
Substrate Supplier | Multiple Scripted 2 suppliers

*Add row to include more if necessary

22. Table D: Experimental Strategy (characteristic to be monitored/collected & the accept criteria)

£ To be complete when statistical analysis is applied
243) i o POR 5 N
#1a(ASEM QualltY . P o (Technically D N Required Actual I
Characteristic N Criteria
TL) Significant (8/0) (Based on d) Sample
Delta)
1 2nd Opt Inspection 0.05 0.10 n/a 0.26 n/a 15u 15u SEB
Kerf Width 0.05 0.10 0.02 0.012 0.6 30 (30 lines)2 SEB
line/CH
3 Wafer Thickness 0.05 0.10 2.68 1.64 0.612 30 30 SEB
points(10
points/waf
er)
4 Adhesive voids 0.10 N/A n/a n/a n/a 30 30 units(10 | Zero Failures
units/lot)
5 BLT 0.05 0.10 0.129 0.079 0.612 30 30 units(10 | SEB
dies/lot)






6 Die shear 0.05 0.10 n/a GRC GRC 15 15 data Zero Failures
point(5
dies/lot)
7 Wire pull 0.05 0.1 0.67 0.41 0.612 30 30 points, SEB
10
wires/unit(
1 unit/lot)
8 Bond shear 0.05 0.1 1.51 0.92 0.61 30 30 points, SEB
10
balls/unit(1
unit/lot)
9 Cratering 0.05 0.1 n/a GRC GRC 9 9 units(3 Zero Failures
units/lot)
10 Wire sweep 0.05 0.1 n/a GRC GRC 24 24 data Zero Failures
points (8
units/lot)
11 Mold peelback 0.10 N/A n/a GRC GRC 24 24 data Zero Failures
points (8
units/lot)
12 Ball shear 0.05 0.1 79.58 48.74 0.612 30 30 data, SEB
10
balls/unit,
1 unit/lot
13 Assembly Coplan 0.05 0.1 0.53 0.32 0.60 3000u 3000u SEB
14 IVl yield 0.05 0.1 n/a 0.24 n/a 3000u 3000u SEB
15 FVIyield 0.05 0.1 n/a 0.26 n/a 3000u 3000u SEB
16 Assembly yield 0.05 0.1 n/a 0.31 n/a 3000u 3000u SEB
17 0.05 0.1 0.015 0.00015 0.01 30 30 points, SEB
Package Width (X) 10
units/lot
18 0.05 0.1 0.016 0.00016 0.01 30 30 points, SEB
Package Length(Y) 10
units/lot
19 Test Yield 0.05 0.1 n/a 0.88 n/a 3000u 3000u SEB
20 Bin10 0.05 0.1 n/a 0.64 n/a 3000u 3000u SEB
21 Binl15 0.05 0.1 n/a 0.35 n/a 3000u 3000u SEB
22 L3 Precon 0.05 0.1 n/a n/a n/a 720 720(splitin | Zero Failures
3 lot)
23 Unbiased HAST 96hrs 0.05 0.1 n/a n/a n/a 240 240 (split Zero Failures
from
MSL3 ) 80
units/lot
24 Temp Cycle B 200X to 0.05 0.1 n/a n/a n/a 240 240 (split Zero Failures
700x from
MSL3 ) 80
units/lot
25 HTS 500hr (Read out & 0.05 0.1 n/a n/a n/a 240 240 (Time Zero Failures
1000hr (Gate) Zero unit)
80 units
per lot
26 PPV 0.05 0.1 n/a 14.23 n/a 15u 15u SEB
To be complete when statistical analysis is applied
Exp Quality * P o (T hs' It D N Required Ac:lual Accept
. .. o echnically equire "
#1b(TCl) Characteristic Significant (6/0) (Based on d) Sample Criteria
Delta)
1 2nd Opt Inspection 0.05 0.10 n/a 0.26 n/a 15u 15u SEB
2 Kerf Width 0.05 0.10 0.02 0.012 0.6 30 (30 lines)2 SEB
line/CH
3 Wafer Thickness 0.05 0.10 2.68 1.64 0.612 30 30 SEB

points(10






points/waf
er)

Adhesive voids

0.10

N/A n/a

n/a

n/a

30

30 units(10
units/lot)

Zero Failures

BLT

0.05

0.10 | 0.129

0.079

0.612

30

30 units(10
dies/lot)

SEB

Die shear

0.05

0.10 n/a

GRC

GRC

15

15 data
point(5
dies/lot)

Zero Failures

Wire pull

0.05

0.1 0.67

0.41

0.612

30

30 points,
10
wires/unit(
1 unit/lot)

SEB

Bond shear

0.05

0.1 1.51

0.92

0.61

30

30 points,
10
balls/unit(1
unit/lot)

SEB

Cratering

0.05

0.1 n/a

GRC

GRC

9 units(3
units/lot)

Zero Failures

10

Wire sweep

0.05

0.1 n/a

GRC

GRC

24

24 data
points (8
units/lot)

Zero Failures

11

Mold peelback

0.10

N/A n/a

GRC

GRC

24

24 data
points (8
units/lot)

Zero Failures

12

Ball shear

0.05

0.1 79.58

48.74

0.612

30

30 data,
10
balls/unit,
1 unit/lot

SEB

13

Assembly Coplan

0.05

0.1 0.53

0.32

0.60

3000u

3000u

SEB

14

VI yield

0.05

0.1 n/a

0.24

n/a

3000u

3000u

SEB

15

FVIyield

0.05

0.1 n/a

0.26

n/a

3000u

3000u

SEB

16

Assembly yield

0.05

0.1 n/a

0.31

n/a

3000u

3000u

SEB

17

Package Width (X)

0.05

0.1 0.015

0.00015

0.01

30

30 points,
10
units/lot

SEB

18

Package Length(Y)

0.05

0.1 0.016

0.00016

0.01

30

30 points,
10
units/lot

SEB

19

Test Yield

0.05

0.1 n/a

0.88

n/a

3000u

3000u

SEB

20

Bin10

0.05

0.1 n/a

0.64

n/a

3000u

3000u

SEB

22

L3 Precon

0.05

0.1 n/a

n/a

n/a

720

720(split in
3 lot)

Zero Failures

23

Unbiased HAST 96hrs

0.05

0.1 n/a

n/a

n/a

240

240 (split
from
MSL3 ) 80
units/lot

Zero Failures

24

Temp Cycle B 200X to
700x

0.05

0.1 n/a

n/a

n/a

240

240 (split
from
MSL3 ) 80
units/lot

Zero Failures

25

HTS 500hr (Read out &
1000hr (Gate)

0.05

0.1 n/a

n/a

n/a

240

240 (Time
Zero unit)
80 units
per lot

Zero Failures

Exp
#1c(Contr
ol Lot)

Quality
Characteristic

To be complete when statistical analysis is applied

B POR
o

()
(Technically
Significant

D
(6/0)

N Required
(Based on d)

N
Actual
Sample

Accept
Criteria






Delta)
L3 Precon 0.05 0.1 n/a n/a n/a 720 720(splitin | Zero Failures
3 lot)
Unbiased HAST 96hrs 0.05 0.1 n/a n/a n/a 240 240 (split Zero Failures
from
MSL3 ) 80
units/lot
Temp Cycle B 200X to 0.05 0.1 n/a n/a n/a 240 240 (split Zero Failures
700x from
MSL3 ) 80
units/lot
HTS 500hr (Read out & 0.05 0.1 n/a n/a n/a 240 240 (Time Zero Failures
1000hr (Gate) Zero unit)
80 units
per lot
23. Table E: Downstream process OSAT/ATM
S/N Description Require Not Require
1 Does the change require risk assessment from downstream process? X
2 Does the CET team require experts from downstream process? (e.g. Final Test, backend) X
3 | Does the change require Initial Production Data Collection (IPDC)? X

STOP AT THIS POINT WHEN COMPLETING YOUR PRELIMINARY WHITE

PAPER

The Change Team must approve the PWP strateqy or plan once the PWP portion of any WP has

been completed. This is true for all WP classes including class IV. Class IV can proceed to
experimentation once the Change Team and approval bodies approve the PWP portion of the WP.
Class I, 1, and 11l must be submitted to the CCB once the Change Team and designated review

bodies all have approved the PWP.

Summary of Result (suggested template based on ATM format)

. Accept
Exo # ChQuaItlty. i Ideal POR :&R Criteria Actual New New Std. Mean
-4 aracteristi Target Mean ) (from Sample | Mean Dev Result
C Dev
PWP)
#1a(ASE | 2nd Opt 100% 99.9% n/a SEB 3148u 100% n/a SEB
MTL) Inspection
Wafer Thickness 254 +/- 254.3 2.68 SEB (30 249.75 0.183 Wafer
12.5um lines)2 Thickness is SW
line/CH but Cpk is
15.006 which is
greater than
1.33
Kerf Width Max 34.24 0.51 SEB 90 points 21.65 0.172 SB
55.37 um
Bond Line Min 10.16 37.69 2 SEB 30 31.37 5.062 SB
Thickness um(wet) units(10
units/lot)






Die Shear S5kg min N/A N/A Zero 15 data 15.03 n/a 0/15, Zero
Failures point(5 failure
dies/lot)
Adhesive Voids 10% void 5% N/A Zero 90 units 0% n/a 0/90. Zero
Failures failures
Wire pull 3g (min) 8.586 0.67 SEB 60 points 9.92 0.52 SB
Bond Shear 8g (min) 17.066 1.51 SEB 30 18.98 1.99 SB
points,
10
balls/uni
t(1
unit/lot)
Cratering No No failure N/A Zero 9 units(3 0 failure n/a 0/9, Zero
cratering Failures units/lot) failure
Post Mold X-ray Max 15% N/A N/A Zero 24 data 2.76 0.94 0/24, Zero
sweeping Failures points (8 failure
units/lot)
Mold Peelback No failure | No failure N/A Zero 3144 No failure n/a 0/3144, zero
Failures data failure
points
Solder Ball Shear 600g 1118.192 79.58 SEB 30 data, 1199.47 44.75 SB
(min) 10
balls/uni
t,1
unit/lot
IVl yield 100% 99.93% 0.18 SEB 3144u 100% n/a SEB
FVI1yield 100% 99.90% 0.16 SEB 3142u 99.87% n/a SEB
Assembly coplan | 139.7 mils 122.43 13.46 SEB 894u 44.59 9.66 SB
(max)
Assembly yield 100% 99.83% n/a SEB 3148u 99.75% n/a SEB
24.84 0.015 SEB 30 25.03 0.01 SB
Package Width 25.00+/- points,
(X) 0.10mm 10
units/lot
24.85 0.016 SEB 30 25.03 0.01 SB
Package 25.00+/- points,
Length(Y) 0.10mm 10
units/lot
Test Yield 97.5% 97.68% 1.67 SEB 3138u 98.15% n/a SEB
Bin10 <0.2% 1.15% Na SEB 3138u 0.03% n/a SEB
Bin15 <0.2% 0.25% Na SEB 3138u 0% n/a SEB
L3 Precon Zero 0/720 NA Zero 720(split 707/720 n/a 13 units
Failure Failures in 3 lot) missing ball.
Corrective
action
completed. 1
unit sent for fa)
Unbiased Zero 240 (split NA Zero 240(split 231/233 n/a 2 missing
HAST 96hrs Failure from Failures from ball. Corrective
MSL3 ) MSL3 ) action done
80
units/lot
Temp Cycle Zero 240 (split NA Zero 240(split 236/237 n/a 1 missing ball
B 200X to 700x Failure from Failures from post TCB 200
MSL3 ) MSL3 ) cycles/0 after
80 TCB 700 cycles.
units/lot Corrective
action
completed
HTS 500hr (Read Zero 240 (Time NA Zero 240 238/238 n/a No failures
out & 1000hr Failure Zero unit) Failures (Time
(Gate) Zero

unit) 80






units per

lot
PPV 100% 100% NA SEB 15u TBC(w3) n/a TBC, non-
gating(w3)
*Add row to include more if necessary
. Wafer Thickness is SW but Cpk is 15.006 which is greater than 1.33. ASE standard use 1 mil = 250 um
. Missing ball seen post precon and rel, corrective action for missing ball completed
Quality POR G New
.. Ideal POR Criteria Actual New Mean
Exp # Characteristi Std. Std.
Target Mean (from Sample | Mean Result
c Dev Dev
PWP)
#1b(TC|) 2nd Opt 100% 99.9% n/a SEB 3204u 100% n/a SEB
Inspection
Wafer Thickness 254 +/- 254.3 2.68 SEB (30 249.76 0.183 Wafer Thickness
12.5um lines)2 is SW but Cpk is
line/CH 15.020 which is
greater than
1.33
Kerf Width Max 34.24 0.51 SEB 90 points 21.65 0.18 SB
55.37 um
Bond Line Min 10.16 37.69 2 SEB 30 32.33 5.75 SB
Thickness um(wet) units(10
units/lot)
Die Shear S5kg min N/A N/A Zero 15 data 15.02 n/a 0/15, Zero
Failures point(5 failure
dies/lot)
Adhesive Voids 10% void 5% N/A Zero 90 units 0% n/a 0/90. Zero
Failures failures
Wire pull 3g (min) 8.586 0.67 SEB 60 points 9.24 0.3 SB
Bond Shear 8g (min) 17.066 1.51 SEB 30 16.8 0.71 Bondshear is SW
points, to POR but TE.
10 Cpk >1.33 at
balls/uni 413
t(1
unit/lot)
Cratering No No failure N/A Zero 9 units(3 0 failure n/a 0/9, Zero failure
cratering Failures units/lot)
Post Mold X-ray Max 15% N/A N/A Zero 24 data 2.76 0.94 0/24, Zero
sweeping Failures points (8 failure
units/lot)
Mold Peelback No failure | No failure N/A Zero 3192 No failure n/a 0/3192, zero
Failures data failure
points
Solder Ball Shear 600g 1118.192 79.58 SEB 30 data, 1189.4 61.8 SB
(min) 10
balls/uni
t,1
unit/lot
IVl yield 100% 99.93% 0.18 SEB 3204u 100% n/a SEB
FVI1yield 100% 99.90% 0.16 SEB 3190u 99.34% n/a SW,
improvement
action done
Assembly coplan | 139.7 mils 122.43 13.46 SEB 975u 37.47 8.5 SB
(max)
Assembly yield 100% 99.83% n/a SEB 3204u 98.97% n/a Sw,
improvement
action done
24.84 0.015 SEB 30 25.03 0.03 SB
Package Width 25.00+/- points,
(X) 0.10mm 10

units/lot






24.85 0.016 SEB 30 25.04 0.01 SB
Package 25.00+/- points,
Length(Y) 0.10mm 10
units/lot
Test Yield 97.5% 97.68% 1.67 SEB 3162u 98.36% n/a SEB
Bin10 <0.2% 1.15% Na SEB 3162u 0% n/a SEB
Bin15 <0.2% 0.25% Na SEB 3162u 0% n/a SEB
L3 Precon Zero 0/720 NA Zero 720(split 699/720 n/a 21 units missing
Failure Failures in 3 lot) ball. Corrective
action
completed
Unbiased Zero 240 (split NA Zero 240(split 232/233 n/a 1 unit missing
HAST 96hrs Failure from Failures from ball. Corrective
MSL3) MSL3) action done
80
units/lot
Temp Cycle Zero 240 (split NA Zero 240(split 229/229 n/a No failure
B 200X to 700x Failure from Failures from
MSL3 ) MSL3 )
80
units/lot
HTS 500hr (Read Zero 240 (Time NA Zero 240 237/237 n/a No failure
out & 1000hr Failure Zero unit) Failures (Time
(Gate) Zero
unit) 80
units per
lot
e  Wafer Thickness is SW but Cpk is 15.020 which is greater than 1.33. ASE standard use 1 mil =250 um
e  Bondshear is SW to POR but TE. Cpk >1.33 at 4.13
e FVI/Assembly yield is SW, improvement action done
e  Missing ball seen post precon and rel, corrective action for missing ball completed
#1c(PO L3 Precon Zero 0/720 NA Zero 720(split 720/720 n/a No failure
R) Failure Failures in 3 lot)
Unbiased Zero 240 (split NA Zero 240(split 240/240 n/a No failure
HAST 96hrs Failure from Failures from
MSL3 ) MSL3 )
80
units/lot
Temp Cycle Zero 240 (split NA Zero 240(split 240/240 n/a No failure
B 200X to 700x Failure from Failures from
MSL3 ) MSL3 )
80
units/lot
HTS 500hr (Read Zero 240 (Time NA Zero 240 240/240 n/a No failure
out & 1000hr Failure Zero unit) Failures (Time
(Gate) Zero
unit) 80
units per
lot
Extra requirement
#1d(ASE- TCB 200 cycles Zero 230 NA Zero 230 units | TBC(1/13) n/a TBC(1/13)
POR DOE Failure Failures

)






Other Evaluation Result (where applicable):

24. FWP FOM Concern/Consideration:

s/n | Description Yes / No Remarks

1 DCCB to be informed (Class 1 & 2 Change ONLY) No PCN will be issued after FWP
approval

2 Approval/Inform other group / Intel Factory No

*Add row to include more if necessary

a. Customer Concern / Consideration: N/a

25. Conclusion:
Based on the data and improvements provided for missing ball issue after precon, all quality
characteristic met and satisfy the qual requirements as defined in this wp

26. Recommendation:
Recommend to approve the change and qualify Powerville product in HVYM using ASE assembly site. PCN
to be issued to ensure HVM will not start until approve by Customer

27. Any plan change made after PWP approved: Yes / Neo
Describe the change after PWP approved Agreement from CCB
Previous New Stakeholder: MOM
Precon sample size 480 units Precon sample size 720 units As required by BU QRE
PVI for TCl and ATK Only applied on 1 qual lot only As required by BU QRE
No additional TCB 200 cycles requirement | Add TCB 200 cycles requirement As required by BU QRE
Package X-25mm, Package Y=25mm Package X-24.84mm, Package Based on actual samples
Y=24.85mm measured

28. Implementation Plan (e.g. distinguish new change): w03

29. Other Supporting Document / Raw Data Collected (can attach files here): N/a

Appendix A: ESD checklist





Do any of the items below apply to this change?

# Items Yes/No

1 Is this a new tool install? No

2 Is there any change of component within a module that has direct contact with device (Examples include: No
suction cup, conveyer belt, socket, core picker, etc)?

3 Is there any change of component within a module that is within 12" from device during normal operation No
(handler door, 0-ring)?

4 Does this change impact Dew Point (DP), lower or increase, at the module during normal production

. o No

operating condition (based on RH meter nearest to the module)?

5 Does this change impact the duration of the device or module component exposure to ionization (examples No

include: suction-cup, socket)?

6 Does this change involve a tooling change for a product that already has a qualified tooling? No
7 | Does this change involve new product (new Si), new stepping or revision? If yes, is the ESD
performance (KeyTek stress) degraded compare to previous generation of product, stepping or No
revision and what is the product CDM (Charge Device Model) & HBM (Human Body Model)
value?
8 Does this change involve extension of existing packaging technology (examples include: bigger form factor, No
different lead count etc)?
9 Is there any change of manufacturing indirect material and/or indirect material supplier (gloves, tray, work No
surface, conductive chairs, trolley wheels etc)?
10 | Is this a Site Cert WP? If yes, an ESD audit and/or risk assessment report must be generated. The ESD
report format should be per Spec 20-0354 and be attached in FWP. ESD audit should be conducted by Yes

ATM Test Process QRE (Bi, Test and PPV), Package QRE (Assembly and backend) and/or Site ESD Guru
or equivalent.

If any of above answers are YES, ESD risk assessment and/or evaluation is required and an ESD rep is required on the Change
Team. Consult site ESD representatives to perform ESD risk assessment and/or design an ESD evaluation plan. PWP and FWP
should be reviewed and approved by Site ESD Guru or Site ESD Core team (or equivalent). Site ESD Guru or ESD Core Team may
seek further review, recommendation and approval from TD ESD WG and/or ESD sJQT. Refer Site Certification and 1Q Spec 75-
GS0139 for WP approval forum guideline.

Note: Example of common ESD risk material include, but not limit to, cart, trolley, wheel, flooring, work surface, tray, bin card, TIU,
suction cup, core picker, socket, o-ring, ionizer, conveyer belt etc. WP owner should consult site ESD guru or site ESD team if
he/she unsure if material (or change) has impact to ESD.

Appendix B: EHS checklist

Any changes that could have an EHS impact needs to be reviewed by the site EHS representative. The site EHS representative should
review it with the related EHS JET. Documentation of the EHS review and approval must be attached to the white paper. Please check
whether below items are applied:

If there is a “yes” answer in the checklist, or you are not sure about the answer, please contact the site EHS representative for
evaluation. An EHS rep is required in the change team.

# Items Yes/No

1 Is there any machine movement or facility connection change? Yes

2 Is there any machine modification related to safety features, such like EMO, interlock, machine cover, No
electrical insulation, etc?

3 Is there any machine modification which may change operation or maintenance process? No

4 Is there any process change may bypass or override safety features? No

5 Is there any JAF changed or new JAF introduced ( supplier change, structure change, etc. )? No

6 Is there any DM/IDM package change such as package size, weight, shape, etc? No

7 Are there location or position change of controls and other areas requiring employee interface? No

8 Are there changes to production material storage, handling, or delivery? No

9 Are there new chemicals/materials introduced with this change (e.g. chemical change, chemical supplier No
change, material components change....)?

10 | Are there new Waste Streams (air, water, waste) introduced with this change? No

11 | Is there impact to the platforms EHS training requirements after the change (etc. new training required for No
waste handling, Chemical use, EEW, COHE, PPE)?

12 | Are there new sources of laser, radiation, RF, UV, electric ,noise introduced with the change? No

13 | Is there any process change or profile change (e.g. bake temperature, re-flow time frame, ventilation No
rate...)?

14 | Are there EHS initiatives with this change? (eg. Lead free, halogen free, mechanical assistant)? No






Appendix C: IPC1752 Materials Set Change Impact
Should YES be indicated on any of the items below, it will require for change originator to collect and attach corresponding 1752 monitor
data collected (to be included in the strategy) from the change itself. If no, then no further action is required

# Iltems Yes/No

1 Is this a package material set change? (DA Epoxy, Wire) Yes

2 Will this change conflict/lead to IPC 1752 non-compliance? Yes






