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Table 1. Change Implementation Schedule

shipment

Forecasted implementation date for 30-Sep-2014
change

Forecasted availability date of samples 31-Jul-2014

for customer

Forecasted date for STMicroelectronics

change Quialification Plan results availability 15-Sep-2014
Estimated date of changed product first 10-Oct-2014

Table 2. Change Identification

Product Identification
(Product Family/Commercial Product)

L9958, L9958XP

Type of change

Package assembly process change, Waferfab additional location

Reason for change

Company RoadMap

Description of the change

We are going to activate Catania 8 inchs wafer fab (CT8) on line UP41
(products L9958, L9958XP) and change the wire bonding replacing 3

mils gold (Au) wires with 2.5 mils copper (Cu) wires. Package
involved are PowerSO-20 (L9958) and PowerSSO-24 (L9958XP)

Change Product Identification

Dedicated Finished-Good Codes

Manufacturing Location(s)

1]Agrate Ag8 2]St Muar - Malaysia

J
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Table 3. List of Attachments

Customer Part numbers list

Qualification Plan results

52

Customer Acknowledgement of Receipt PCN APG-PTS/14/8573
Please sign and return to STMicroelectronics Sales Office Dated 11 Jul 2014
3 Qualification Plan Denied Name:
O Qualification Plan Approved Title:
Company:
3 Change Denied Date:
O Change Approved Signature:
Remark

3/5
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DOCUMENT APPROVAL
Name Function
Pernigotti, Elena Maria Marketing Manager
Cassani, Fabrizio Product Manager
Pintus, Alberto Q.A. Manager

J
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L9958 Family: Activation of Catania 8" Wafer Fab and
Copper Wire Conversion (Au 3mils to Cu 2.5mils)

WHAT:

We are going to activate Catania 8 inchs wafer fab (CT8) on line UP41 (products L9958, L9958XP) and change
the wire bonding replacing 3 mils gold (Au) wires with 2.5 mils copper (Cu) wires. Package involved are
PowerS0O-20 (L9958) and PowerSS0O-24 (L9958XP) .

Together with Catania dual source activation, we are going to release a new silicon version (Metal Change) in
order to improve the CPK for one specific parameter. The same metal change has already been implemented

on the metal option product (running at rate 2Mpcs/Y) on both Agrate and Catania silicon, showing good CPK.

Risk Assessment: the performance of the metal option product currently in production did not show any issue.
Based on this evaluation we are planning to apply the same metal change modification together with the Dual

Source activation.

WHY:

Company Roadmap

HOW:

-ESD/LU tests and Electrical distributions will be performed in order to qualify the change.
See enclosed document for details.

WHEN:

Change will be implemented according the following schedule:
Availability of samples: End of July 2014
Qualification results: Mid of September 2014

Implementation date for change: End of September 2014



UP41
L9958 & L9958XP

« Copper Wire Conversion (Au 3mil to Cu 2.5mil)

« Activation of Catania Diffusion Plant

July 2014
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UP41 — L9958 & L9958 XP

ID Card
4 —

» Commercial Product: L9958 & L9958XP

» Technology: BCD6s (Agrate Diffusion Plant)
» Package: PowerS020 & PowerSS024 (Muar Assy Plant)

» Bonding: 3.0mil Au & 1.3mil Au

\_ /

0 UP41 is a metal option of UM31 product.

0 UMS31 is diffused in Agrate and Catania Plants, and assembled in Muar Plant in
PowerS0O20 and PowerSS024 packages.

Lys
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UP41 — L9958 & L9958 XP

Description of the change

O For capacity increase and manufacturing flexibility we are going to activate Catania
WaferFab as additional diffusion Plant beside Agrate

O In order to improve the CPK for one specific parameter, we take the opportunity of
the dual source activation to release a new silicon version (Metal Change), already
implemented on the metal option product (UM31).

O Progressing on the activities related to copper wire bonding introduction, we are
going to replace all 3mil Au wires with 2.5mil Cu wires.
Thin Au wires (1.3mil) will not be converted to Cu.

0 As announced in PCN APG/13/7949 “Standardization of second bond tip design for
PowerS020 leadframe”, we are going to adopt this solution in combination with
copper wire bonding introduction on UP41 PowerSO20 package

Lys
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Qualification Plan

O 2.5mil copper wire on BCD6s technology (Agrate & Catania Plant) on both PowerS0O20
and PowerSS024 packages is already qualified (Test Vehicle: UM31)
No need to perform any reliability exercise for copper wire introduction on UP41, as full
similarity is applicable.

0 BCDG6s technology is already qualified in Catania diffusion Plant (Test Vehicle: UM31).
For UP41 Catania silicon validation, the only required stress tests according to AEC-Q100
guidelines, for each package, are:

» ESD & Latch-Up
» Electrical Characterization

Lys
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UM31 (PS0O20) — Catania silicon qualification

Reliability results summary

The reliability results are summarized in the following paragraphs.
All the parts have been tested in according to AEC-Q100.

UM31-CG5 BCD6S-CTM8 /PS020 Hitachi resin — Muar (lot 5138582)

Test name Conditions Results Note
Fails/Samples
PC (JL3) 24h bake at 125, 192h at 30C / 60% R.H., 3 reflow 0/430 Before HTOL,
(Tpeak=245T) PTC, THB,
HTRB, TC, AC

HTOL See schematic T;=1507C, t=1000 h o/77 1

PTC See schematic T;=-40TC / +150%C, t=1000 h 0/45 1

THB See schematic Ta= 85T, R.H.=85%, t=1000 h 0/77

HTRB See schematic T;=150C, t=1000 h 0/45 1

TC Ta=-50C / 150C, n=1000 cy o/77 2,3
AC To,=121C, P=2.08 atm, t=96h /77 2

HTSL Ta= 150C, t=1000 h 0/45 4

ESD HBM >3 5

ESD CDM >3 6

LU Cl/sO JEDEC 78 Class 1, I=+/-100 mA >3

T=125C

Notes

; No significant drift observed after drift analysis

5 Visual inspection showed good results

. SAM analysis and WBP after TC 1000 cy: passed

WBP after HTSL 1000 h: passed

HBM details
+4kV cumulative stress only pins 6,8,13 passed
+2kV cumulative stress passed
+ 1kV cumulative stress passed
+ 2kV Allpins vs GND passed
+2kV Allpins vs VPS passed
+ 2kV Allpins vs VDD passed
+2kV Allpins vs VDDIO passed
+ 2kV 10 vs IO passed
+ 2kV 10,NC vs IO,NC passed
+2kV NC vs PW passed
®  CDM details
+750V corner pins (1, 10, 11, 20) passed
500V Allpins 3 FAIL
+400V Allpins 3 FAIL

RR009412CS2039 12" September 2012 Page: 10 of 20



UM31 (PSS024) — Catania silicon qualification

Reliability results summary

The reliability results are summarized in the following paragraphs.
All the parts have been tested in according to AEC-Q100.

UM31-CG5 BCD6S-CTM8 / PwSS0O24 Hitachi resin — Muar (lot 5129744)

Test name Conditions Results Note
Fails/Samples
PC (JL3) 24h bake at 125, 192h at 30T / 60% R.H., 3 reflo w 0/430 Before HTOL,
(Tpeak=260C) PTC, THB,

HTRB, TC, AC

HTOL See schematic T;=150C, t=1000 h o/77 1

PTC See schematic Tj=-40C / +150C, t=1000 h 0/45 1

THB See schematic Ta= 85T, R.H.=85%, t=1000 h 0/77

HTRB See schematic T;=150C, t=1000 h 0/45 1

TC T,=-50C / 150C, n=1000 cy /77 2,3

AC Ta= 121, P=2.08 atm, t=96h o/77

HTSL Ta= 150%, t=1000 h 0/45

ESD CDM >3 4

Notes

1
2
3

No significant drift observed after drift analysis
Visual inspection showed good results
SAM analysis and WBP after TC 1000 cy: passed

CDM details
+750V corner pins passed
500V Allpins FAIL
+400V Allpins passed
+300V Allpins passed
RR014212CS2039 18 January 2013 Page: 10 of 19



UM31 (PS0O20) — 2.5mil Cu Wire Bonding

Reliability results summary

Reliability test conditions and results

TEST CONDITIONS [SPEC] REJ/S.S. NOTES
NAME AG8 CT8 CT8 CTs8
NN LL HH NN
JL3 24h bake @ 125°C 192h 0/164 0/164 0/164 0/85 1
@ 30°C/60% RH
reflow simulation (3 times) at
TMAX:245°C
[IPC/Jedec J-STD-020D]
JL3+TC Ta=-50/+150°C, 1000 cycles 0/87 0/87 0/87 - 1,23
Ta=-50/+150°C, 1000 cycles 0/77 0/77 0/77
HTSL Ta=150°C, 1000 h 0/55 0/55 0/55 - 2
Ta=150°C, 2000 h 0/45 0/45 0/45
JL3+ES 100 TC (-65/+150°C) 0/77 0/77 0/77 - 2,3
+96h AC (2atm, 121°C)
JL3 + THB Ta=85°C, RH=85% - - - 0/77
2000h
WBP As per reference specification 0/5 0/5 0/5 -
WBS As per reference specification 0/5 0/5 0/5 -
NOTES:

1 SAM analysis after JL3 preconditioning and TC shows no delamination at the molding compound interfaces with
chip passivation and inner lead fingers. Physiological and uncritical delamination has been observed at die-pad
interface (no down-bonding).

2 Wire bonding strength after the stress has been successfully verified through wire-pull test: neither abnormal break
loads, nor forbidden failure modes have been detected.

®  Visual and/or SEM inspection after the stress test have pointed out no remarkable degradation of silicon passivation,
metal interconnects and wire bonds.

ER000114AG6053 March 20™, 2014 Author: D.CASIRAGHI



UM31 (PSS024) — 2.5mil Cu Wire Bonding

Reliability results summary

Reliability test conditions and results

TEST CONDITIONS [SPEC] REJ/S.S. NOTES
NAME AGS8 CT8
NN NN
JL3 24h bake @ 125°C 192h 0/259 0/259 1

@ 30°C/60% RH
reflow simulation (3 times) at
TMAx:245°C
[IPC/Jedec J-STD-020D]

JL3+TC Ta=-50/+150°C, 1000 cycles 0/87 0/87 1,234

Ta=-50/+150°C, 2000 cycles o/77 0177

HTSL Ta=150°C, 1000 h 0/55 0/55 2
Ta=150°C, 2000 h 0/45 0/45

JL3 +ES 100 TC (-65/+150°C) 0/77 0/77 2,3
+96h AC (2atm, 121°C)
JL3 + THB TA=85°C, RH=85% - 0/80
1000h

WBP As per reference specification 0/5 0/5
WBS As per reference specification 0/5 0/5

NOTES:
' sAM analysis after JL3 preconditioning and TC shows no delamination at the molding compound interfaces with

chip passivation, and a minor delamination on lead-frame Ag-plated inner tips later assessed through the below-

reported destructive items. Physiological and uncritical delamination has been also observed at the die-pad interface

(no down-bonding allowed).

2 Wire bonding strength after the stress has been successfully verified through wire-pull test: neither abnormal break

loads, nor forbidden failure modes have been detected.

Visual and/or SEM inspection after the stress test have pointed out no remarkable degradation of silicon passivation,

metal interconnects and wire bonds.

Bond-pads of stressed units have been de-layered (so-called “cratering test”) until the base insulating oxide (BPSG)

in order to exclude latent cracks propagation to the underlying silicon.

ER000614AG6053 April 17", 2014 Author: D.CASIRAGHI
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries(“ST") reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST's terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE ( AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION ), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

ST PRODUCTS ARE NOT DESIGNED OR AUTHORIZED FOR USE IN: (A) SAFETY CRITICAL APPLICATIONS SUCH AS LIFE
SUPPORTING, ACTIVE IMPLANTED DEVICES OR SYSTEMS WITH PRODUCT FUNCTIONAL SAFETY REQUIREMENTS;
(B) AERONAUTIC APPLICATIONS; (C) AUTOMOTIVE APPLICATIONS OR ENVIRONMENTS, AND/OR (D) AEROSPACE
APPLICATIONS OR ENVIRONMENTS. WHERE ST PRODUCTS ARE NOT DESIGNED FOR SUCH USE, THE PURCHASER SHALL
USE PRODUCTS AT PURCHASER'S SOLE RISK, EVEN IF ST HAS BEEN INFORMED IN WRITING OF SUCH USAGE, UNLESS A
PRODUCT IS EXPRESSLY DESIGNATED BY ST AS BEING INTENDED FOR “AUTOMOTIVE, AUTOMOTIVE SAFETY OR MEDICAL”
INDUSTRY DOMAINS ACCORDING TO ST PRODUCT DESIGN SPECIFICATIONS. PRODUCTS FORMALLY ESCC, QML OR
JAN QUALIFIED ARE DEEMED SUITABLE FOR USE IN AEROSPACE BY THE CORRESPONDING GOVERNMENTAL AGENCY.

RESTRICTIONS OF USE AND CONFIDENTIALITY OBLIGATIONS:

THIS DOCUMENT AND ITS ANNEXES CONTAIN ST PROPRIETARY AND CONFIDENTIAL INFORMATION. THE DISCLOSURE,
DISTRIBUTION, PUBLICATION OF WHATSOEVER NATURE OR USE FOR ANY OTHER PURPOSE THAN PROVIDED IN THIS
DOCUMENT OF ANY INFORMATION CONTAINED IN THIS DOCUMENT AND ITS ANNEXES IS SUBMITTED TO ST PRIOR
EXPRESS AUTHORIZATION. ANY UNAUTHORIZED REVIEW, USE, DISCLOSURE OR DISTRIBUTION OF SUCH INFORMATION IS
EXPRESSLY PROHIBITED.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void
any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.

Information in this document supersedes and replaces all information previously supplied.

The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners
(© 2014 STMicroelectronics - All rights reserved.
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