PRODUCT / PROCESS CHANGE NOTIFICATION

1. PCN basic data

1.1 Company :z_:lz-
> /4

1.2 PCN No.

1.3 Title of PCN

1.4 Product Category

1.5 Issue date

2. PCN Team

2.1 Contact supplier

2.1.1 Name

2.1.2 Phone

2.1.3 Email

2.2 Change responsibility

2.2.1 Product Manager

2.1.2 Marketing Manager

2.1.3 Quality Manager

3. Change

3.1 Category

3.2 Type of change 3.3 Manufacturing Location

4. Description of change

old

New

4.1 Description

4.2 Anticipated Impact on form fit,
function, quality, reliability or
processability?

5. Reason / motivation for change

5.1 Motivation

5.2 Customer Benefit

6. Marking of parts / traceability of change

6.1 Description

7. Timing / schedule

7.1 Date of qualification results

7.2 Intended start of delivery

7.3 Qualification sample available?

8. Qualification / Validation

8.1 Description

8.2 Qualification report and
gualification results

Issue
Date




9. Attachments (additional documentations)

10. Affected parts

10. 1 Current

10.2 New (if applicable)

10.1.1 Customer Part No

10.1.2 Supplier Part No

10.1.2 Supplier Part No




IMPORTANT NOTICE - PLEASE READ CAREFULLY

Subject to any contractual arrangement in force with you or to any industry standard implemented by us, STMicroelectronics
NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and
improvements to ST products and/or to this document at any time without notice. Purchasers should obtain the latest relevant
information on ST products before placing orders. ST products are sold pursuant to ST’s terms and conditions of sale in place
at the time of order acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for
application assistance or the design of Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for
such product.

ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2018 STMicroelectronics — All rights reserved
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PRODUCT/PROCESS CHANGE NOTIFICATION

TITLE

PowerS0-10: Aluminum 10 mils Soft Wire Implementation
(ViPower Products)

IMPACTED
PRODUCTS

See list

MANUFACTURING
STEP

Assembly

INVOLVED PLANT

ST Bouskoura — Morocco

CHANGE REASON

Product optimization

CHANGE
DESCRIPTION

Quality improvement.

The usage of a softer wire ultimately results in a less
stressed bonding pad.

Material standardization inside the ST assembly plants

TRACEABILITY

Dated Code — Internal Traceability

REPORTS

13244 Validation.pdf
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Public Products List
Publict Products are off the shelf products. They are not dedicated to specific customers, they are available through ST Sales team,

or Distributors, and visible on ST.com

PCN Title : PowerSO-10: Aluminum 10 mils Soft Wire Implementation (ViPower Products)
PCN Reference : ADG/22/13244

Subject : Public Products List
Dear Customer,

Please find below the Standard Public Products List impacted by the change.




4 Public Products List
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Aluminum 10mils Soft Wire qualification for
VIPower® in PowerS0O-10 package in Bouskoura
plant
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Change description

« Aim of this document is to describe the activity performed to qualify the Aluminum
10 mils soft wire for the VIPower® products in PowerSO-10 package;

« The main advantages to use the Aluminum 10mils soft wire compared to
Aluminum 10mils hard wires are two:

» Quality improvement: the usage of a softer wire ultimately results in a less stressed bonding pad,;
» Material standardization inside the ST assembly plants;
« Same wire already used in mass production in Muar and Shenzhen plants

e This report shows the positive results achieved. The new material ensure the
same quality and electrical characteristics as the current products assembled in
PowerS0O-10 package.

« All reliability tests have been completed with positive results.

Ly, 3
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Aluminum 10mils wire comparison

Diameter 10mils 10mils
Break load 450-5509g 210-300g
Elongation 10-18% 10 — 30%
ol 400 meters 400 meters
length

Material Al 99.99% Al 99.99%

1$7 4
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Bill Of Material Comparison

* Products
* PowerS0O-10 package CP: VN380SPTR-E (Silicon Line VN3801)
+ PowerSO-10 package CP: VN920SPTR-E (Silicon Line VN9201)
* PowerS0O-10 package CP: VND830SPTR-E (Silicon Line VN8301)

Actual Bill of Material in Bouskoura New Bill of Material in Bouskoura

ITEM MATERIAL ITEM MATERIAL

WIRE WIRE Au D1.3 WIRE WIRE Au D1.3

WIRE WIRE Al D10 BL450-550g EL10-18% WIRE WIRE Al D10 BL210-300g EL10-30%
FRAME PSO-10 Mon Ve3 OpA/l 16u Ni/NiP Ag l FRAME PS0O-10 Mon Ve3 OpA/I 16u Ni/NiP Ag
DIE AT FREFORI Foligis s-a2m DIE ATTACH PREFORM Pb/Ag/Sn 95.5/2.5/2
IO CHOLINIDT ) RESIN S eIt IE s SestiRilL MOLD COMPOUND  RESIN SUMITOMO EME-6650RL1L

1$7 5
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Bill Of Material Comparison

* Products
* PowerSO-10 package CP: VND6OOSPTR-E (Silicon Line VN6001)

Actual Bill of Material in Bouskoura New Bill of Material in Bouskoura
ITEM MATERIAL ITEM MATERIAL

WIRE WIRE Au D1.3 WIRE WIRE Au D1.3

WIRE WIRE Al D10 BL450-550g EL10-18% WIRE WIRE Al D10 BL210-300g EL10-30%

FRAME PSO-10 Mon Ve3 OpA/G 16u PINi/NiP l FRAME PSO-10 Mon Ve3 OpA/G 16u PINi/NiP

DIEATTIEA AREFDIRA Ao SR DIE ATTACH PREFORM Pb/Ag/Sn 95.5/2.5/2

MOLD COMPOUND  RESIN SUMITOMO EME-6650RL1L MOLD i
RGN RESIN SUMITOMO EME-6650RL 1L

1$7 6
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Bill Of Material Comparison

* Products
* PowerS0O-10 package CP: VNQ660SPTR-E (Silicon Line VN6601)

Actual Bill of Material in Bouskoura New Bill of Material in Bouskoura

ITEM MATERIAL ITEM MATERIAL

WIRE WIRE Au D1.3 WIRE WIRE Au D1.3

WIRE WIRE Al D10 BL450-550g EL10-18% WIRE WIRE Al D10 BL210-300g EL10-30%

FRAME PSO-10 Mon Ve6 OpA/G 16u PINi FRAME PSO-10 Mon Ve6 OpA/G 16u PINi
SpAu » SpAu

DIE ATTACH PREFORM Pb/Ag/Sn 95.5/2.5/2 DIE ATTACH PREFORM Pb/Ag/Sn 95.5/2.5/2

MOLD COMPOUND  RESIN SUMITOMO EME-6650RL1L MOLD COMPOUND  RESIN SUMITOMO EME-6650RL1L

1$7 7
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Bill Of Material Comparison

* Products
* PowerS0O-10 package CP: VNV35N07TR-E (Silicon Line VN1901)

Actual Bill of Material in Bouskoura New Bill of Material in Bouskoura

ITEM MATERIAL ITEM MATERIAL

WIRE WIRE Au D1.3 WIRE WIRE Au D1.3

WIRE WIRE Al D10 BL450-550g EL10-18% WIRE WIRE Al D10 BL210-300g EL10-30%
FRAME PSO-10 Mon Ve3 OpA/R 16u Ni/NiP Ag l FRAME PS0O-10 Mon Ve3 OpA/R 16u Ni/NiP Ag
DIE AT FREFORI Foligis s-a2m DIE ATTACH PREFORM Pb/Ag/Sn 95.5/2.5/2

IO CHOLINIDT ) RESIN S eIt IE s SestiRilL MOLD COMPOUND  RESIN SUMITOMO EME-6650RL1L

1$7 8
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ZVEI Guidelines

« According to ZVEI recommendations, the naotification is not required.

Assessment of impact on Supply Chain regarding following aspects Remaining
- contractual agreements risks within
-technical interface of processability/manufacturability of customer Supply

- form, fit, function, quality performance, reliabilit Chain? i i
Mark change quality p Y Understanding of semiconductors Examples to explain
with an "x" experts

D Type of change No Yes

ANY

DATA SHEET

DESIGN

PROCESS - WAFER PRODUCTION
BAREDIE

PROCESS - ASSEMBLY

(--): If the change in process technology does not
Change in process technology influence the integrity of the final product

(e.g. trim and form, leadframe preparation ...} (P): If the change in process technology can
influence the integrity of the final product

SEM-PA-14 (P): e.g. change from punched to sawn QFN

PACKING/SHIPPING
EQUIPMENT

TEST FLOW
Q-GATE

1$7 0
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VIPower® Product lines impacted

* VIPower® Product lines:

* PowerSO-10 package CP: VN380SPTR-E (Silicon Line VN3801)
PowerS0O-10 package CP: VNV35N0O7TR-E (Silicon Line VN1901)
PowerSO-10 package CP: VN920SPTR-E (Silicon Line VN9201)

(
(
(

PowerSO-10 package CP: VND60OOSPTR-E Silicon Line VN6001)
PowerS0O-10 package CP: VNQG660SPTR-E Silicon Line VN6601)
PowerSO-10 package CP: VND830SPTR-E Silicon Line VN8301)

Ly o



* VIPower® Product lines:
* PowerSO-10 package

Selected Test Vehicles I

CP: VNV35NO0/TR-E (Silicon Line VN1901)

11
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VNV35NO/TR-E: Aluminum 10mils wire
Qualification plan & data collection

Condition/ Method

Qualification plan & data collection

Steps

Steps

CZ808003RE
Qualification lot
LL

Fails/SS
CZ808003RH
Qualification lot
NN

CZ808003RJ
Qualification lot
HH

Bake 24 hrs @ 125°C CSAM TOP TO 0 delam /40 pcs 0 delam /40 pcs | 0 delam /40 pcs | Pass
PC (JL3 Soak 192 hrs @ 30°C/ _ ATE 0 defect/ 200 pcs | 0 defect / 200 pcs | 0 defect / 200 pes | Pass
STD) 60% RH Reflow Profile = Final 5
- ass
J-STD-(Z)gg?C()Tmax = CSAM TOP 0 delam /40 pcs 0 delam /40 pcs | 0 delam /40 pcs
ATE 0 defect/ 100 pcs | O defect/ 100 pcs | 0 defect / 100 pcs | 7@SS
TC Yes OCT/A = c 1000 cycle CSAM TOP Odelam/20pcs | O delam/ 20 pcs | 0 delam / 20 pes | Pass
-55°C/+150 WPT (30 wires/5units) Pass Pass Pass Pass
& BS (30wires/5units)
ATE 0 defect/ 100 pcs | O defect / 100 pcs | O defect / 100 pcs | 7258
TA= 100 cycle
EnvSeq | Yes -65°C / +150°C + CSAM TOP 0 delam/ 20 pcs 0 delam / 20 pcs | 0 delam / 20 pcs | Pass
PPT 121°C/ 2Atm 96 hrs VI corrosion check Pass Pass Pass Pass
_ ATE 0 defect/ 100 pcs |0 defect / 100 pcs | 0 defect / 100 pes | F2sS
HTS N TA= 1000 h
° 150°C 'S | WPT (30 wires/5units) Pass Pase Pass Pass
& BS (30wires/5units)
Note: Sampling 240 pcs/lot — taken from tested good units after FT.

S7
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VNV35N07TR-E: DPA monitoring results

1 | CZ808003RE 448.0 |324.3(390.2| 36.7 WIRE BREAK
2 | CZ808003RH | 6“\'-1 180 gf | 433.8 [342.6[3925| 32.0 WIRE BREAK
miis
3 | Cz808003RJ 475.0 |324.1(384.8| 55.6 | WEDGE NECK BREAK
1 | CZ808003RE 982.8 | 683.4 |885.4| 92.2 Aluminum Shear
2 CZ808003RH AL 956.3 | 740.5 |849.9| 574 Aluminum Shear
. 360 gf

10mils

3 | Cz808003RJ 1025.0 | 818.9 |913.5| 69.8 Aluminum Shear

ALL MEASUREMENTS ARE WITHIN SPEC LIMIT THE FAILURE MODE IS ACCEPTED

S71
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VNV35N07TR-E: DPA monitoring results

1 | Cz808003RE 4556 |315.9 [402.6| 34.5 WIRE BREAK
2 | CZ80BOOSRH | (f\'—_l 180 gf | 495.3 [311.2[422.7| 36.9 WIRE BREAK
mils
3 | ©z808003RJ 468.3 [289.5(375.1| 47.8 WIRE BREAK
1 | Cz808003RE 879.9 | 713.4 [806.3| 41.8 Aluminium Shear
2 | Cz808003RH | AL 863.1 | 694.4 |796.2| 425 Aluminium Shear
. 360 gf
10mils
3 | ©z808003RJ 887.4 | 517.9 [699.9| 84.2 Aluminium Shear

ALL MEASUREMENTS ARE WITHIN SPEC LIMIT THE FAILURE MODE IS ACCEPTED

14



Conclusions

 Detailed qualification activity has been performed in order to qualify the Aluminum
10mils soft wire for the VIPower® products in PowerSO-10 package;

« All reliability tests have been completed with positive results;

» This report shows the positive results achieved processing the VIPower® products
in PowerSO-10 package with the Aluminum 10mils soft wire, ensuring the same
quality and electrical characteristics as the current production in Bouskoura plant.

24



