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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



' ’ life.augmented

PRODUCT/PROCESS CHANGE NOTIFICATION

TITLE

STL120N8F7 (OD8F): Metal and Passivation Change

IMPACTED
PRODUCTS

STL120N8F7 (silicon line OD8F)

MANUFACTURING
STEP

Silicon Diffusion (Metal and passivation steps)

INVOLVED PLANT

ST SG8” (AngMoKio — Singapore)

CHANGE REASON

Fab Process Rationalization

CHANGE
DESCRIPTION

Due to process rationalization on STL120N8F7 (silicon line OD8F)
Will be introduced the following metal and passivation changes

Current

Metal TiAICu 4.5 um TiAICu 3.2 um

Passivation TEOS 10 kA + Sin 10kA USG 6 kA + TEOS 12 kA

TRACEABILITY

Dedicated Finished Good codes

VALIDATION

Qualification results (reliability, electrical comparison) included in this
communication

REPORTS

13053 _Validation.zip




STL120N8F7 (OD8F01): Fab Process Rationalization

Release date: October, 2021




OUTLINE I
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ijugmented o .
3 hange Description: Overview

4 Change Detalls Tables

5 Qualification Plan
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Commercial Silicon
Product Line

PACKAGE

Description of the change

Techno Change Description

STL120N8F7 OD8FO01

ODS8F (10 mm?)

Power FLAT
5x6

OFT1

30V * Industrial vs Automotive FE process integration and

rationalization — Metal and Passivation alignment

3
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STL120N8F7

Y oo Change Details Table
. ®wem [ Chamged |  Curent | Proposal
YES AMK — SG8 FAB AMK — SG8 FAB
| Materials NG
NO
NO
NO
YES TIAICU 4.5 um TIAICu 3.2 um
YES TEOS 10 KA + Sin 10kA USG 6 kA + TEOS 12 kA
NO
NO
NO ST AMK (Singapore) EWS ST AMK (Singapore) EWS
NO Same Assembly Plant > NANTONG FUJITSU (TFME) - CHINA
NO
NO
NO
NO
NO
NO Same Testing Plant > NANTONG FUJITSU (TFME) - CHINA

ST Confidential



Qualification Plan for AMK Silicon
Silfi(;&n Die size Commdeurgial A Package Qualification Plan

OD8F | 104mm2 | STL120NgF7 | oWerFlat Full Product Qualification » Static and Reliability electrical parameters -
5x6 Comparative analysis with Catania

AEC-Q101 TestPlanTable

# TEST NAME DESCRIPTION [ COMMENTS TEST FLAG
1 TEST Pre- and Post- Stress Electrical Test Yes
2 PC Preconditioning Yes
3 PV Parametric Verification Yes
4 HTRE High Temperature Reverse Bias Yes
HTCB High Temperature Gate Bias Yes
° HTGBI(n) High Temperature Gate Bias - negative Yes
6 HTSL High Temperature Storage Life Yes
7 THB Temperature Humidity bias Yes
8 AC Autoclave Yes
9 TC Ternperature Cycling Yes
10 10L Intermittent Operational Life Yes
11 ESD -HEM Human Body Model ESD Yes
12 ESD - CDM Charged Device Model ESD Yes

ST Confidential



Thank you

© STMicroelectronics - All rights reserved.
The STMicroelectronics corporate logo is a registered trademark of the STMicroelectronics
group of companies. All other names are the property of their respective owners.
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STPOWER

OD8F080 (3.2 um) vs OD8FRHS8 (4.5 um)
Product : STL120N8F7

Package : PowerFLAT 5x6

ADG SUPPLY CHAIN & OPERATIONS

29 September 2021
’ l Messina Alfio I.A.
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FINAL TESTING
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BVdss 1ImA \") 80.0 90.0 92.2000 0.4000 10.17 1.83 1.83 91.4900 0.2800 13.68 1.77 1.77 0.710 0.800 TRUE
Vth_250uA \") 2.50 4.50 3.7900 0.1410 3.05 1.68 1.68 3.5400 0.1490 2.33 2.15 2.15 0.250 0.282 TRUE
Idss 60V nA -1000.0 1000.0 3.7000 2.4000 139.40 138.38 138.38 4.5400 6.6300 50.50 50.05 50.05 0.840 4.800 TRUE
Igss 20V nA -100.0 100.0 11.8000 6.1300 6.08 4.80 4.80 11.9000 6.4000 5.83 4.59 4.59 0.100 12.260 TRUE
Igss -20V nA -200.0 200.0 12.7100 8.7300 8.12 7.15 7.15 14.2000 11.4000 6.26 5.43 5.43 1.490 17.460 TRUE
Vdson 20A mV 0.0 55.2 45.3900 1.4800 10.22 2.21 2.21 42.4900 1.1400 12.42 3.72 3.72 2.900 2.960 TRUE
Vsd 40A \") -1.2 0.0 0.7530 0.0163 39.94 15.40 15.40 0.7730 0.0326 20.17 7.90 7.90 0.020 0.033 TRUE
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BVdss 1ImA \' 80.0 120.0 92.5100 1.3000 3.21 7.05 3.21 92.5800 1.6100 2.60 5.68 2.60 0.070 2.600 TRUE
\Vth_250uA \'") 2.50 4.50 3.6400 0.1350 2.81 2.12 2.12 3.7900 0.1340 3.21 1.77 1.77 0.150 0.270 TRUE
Idss 81V nA -800 800 3.3000 2.4000 111.57 110.65 110.65 4.5000 3.9000 68.76 67.99 67.99 1.200 4.800 TRUE
llgss 21V nA -100.0 100.0 2.5000 1.9000 17.98 17.11 17.11 3.3000 2.8000 12.30 11.51 11.51 0.800 3.800 TRUE
llgss -21V nA -200.0 200.0 2.6000 1.8000 37.52 36.56 36.56 3.4000 2.9000 23.38 22.60 22.60 0.800 3.600 TRUE
\Vdson 10A mV -500.0 500.0 38.1900 4.9900 35.95 30.85 30.85 41.9100 5.9400 30.41 25.71 25.71 3.720 9.980 TRUE
Vsd 10A \' 0.0 1.2 0.7900 0.0045 58.52 30.37 30.37 0.7950 0.0055 48.18 24.55 24.55 0.005 0.009 TRUE
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ST Restricted

Automotive and Discrete Group

Q&R Catania Team

Reliability Evaluation Report

STL120N8F7 (OD8FO01)
New Product Qualification

General Information

Commercial Product STL120N8F7

Product Line ODS8FO1

Silicon process Technology | F7 OFT1 80V

Package PowerFLAT 5x6

Note: this report is a summary of the reliability trials performed in good faith by STMicroelectronics in
order to evaluate the electronic device conformance to its specific mission profile for Automotive and
Standard Application. This report and its contents shall not be disclosed to a third party without previous
written agreement from STMicroelectronics or under the approval of the author (see below).

Revision history

Rev. Change description Author Date

1.0 New release A. Giuffrida 10h June 2021
Approved by

Function Location Name Date

Division Reliability Manager | ST Catania (Italy) A. Marmoni 10h June 2021

RRLGS210017
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1. Reliability Evaluation Overview

1.1. Objective

Aim of this report is to present the results of the reliability evaluations performed on STL120N8F7
(OD8FO01 as ST internal silicon line) to release the products to commercial maturity. These are N-
channel PowerMOSFET designed in F7 OFT1 80V Power MOSFET Technology, diffused in ST SG8 Ang
Mo Kio (Singapore) 8" Wafer Fab, assembled in PowerFLAT5x6 in Tongfu Microelectronics TFME
(China) subcon assembly plant.

Reliability Strategy and Test Plan
1.2. Reliability strategy

Reliability trials performed as part of this reliability evaluation are in agreement with ST 0061692

specification and are listed in below Test Plan. For details on test conditions, generic data used and
specifications references, refer to test results summary in section 3.

RRLGS210017 Page 3 of 10
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ST Restricted
Automotive and Discrete Group
Q&R Catania Team

1.2.1.Test Plan

Test Plan Table

# TEST NAME DESCRIPTION / COMMENTS TEST FLAG
1 TEST Pre- and Post- Stress Electrical Test Yes
2 PC Preconditioning Yes
3 PV Parametric Verification Yes
4 HTRB High Temperature Reverse Bias Yes
HTGB High Temperature Gate Bias Yes
’ HTGB(n) High Temperature Gate Bias - negative Yes
6 HTSL High Temperature Storage Life Yes
7 THB Temperature Humidity bias Yes
8 AC Autoclave Yes
9 TC Temperature Cycling Yes
10 IOL Intermittent Operational Life Yes
11 ESD -HBM Human Body Model ESD Yes
12 ESD - CDM Charged Device Model ESD Yes

RRLGS210017
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K’l life.augmented ST Restricted

Automotive and Discrete Group
Q&R Catania Team
1.3. Conclusion

All reliability tests have been completed with positive results. Neither functional nor parametric rejects
were detected at final electrical testing.

Based on the overall positive results obtained the product STL120N8F7 (OD8F01 as ST internal silicon
line) diffused in ST SG8 Ang Mo Kio (Singapore) 8” Wafer Fab, assembled in PowerFLAT5x6 in Tongfu
Microelectronics TFME (China) subcon assembly plant, has positively passed reliability evaluation
performed in agreement with ST 0061692 specification.

RRLGS210017 Page 5 of 10
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2. Product Characteristics
2.1. Generalities
2.1.1.Test vehicle

Lyy.....

ST Restricted
Automotive and Discrete Group
Q&R Catania Team

STL120N8F7

Datasheet

N-channel 80 V, 4.0 mQ typ., 120 A STripFET F7 Power MOSFET

PevwarFLAT Sxfl
0SB, 7.8 B T B =
5i4
12 ¥ &
Bam Top Vies

A8 R

STL120MEFT

Product summary

Order code STL120MEFT
Marking 120MEFT
Package PowerFLAT S
Packing Tape and reel

RRLGS210017

in a PowerFLAT 5x6 package

Features
STL12OMNEFT anv 4.8 mi 120 A 140'W

= Among the lowest Rps o on the market

«  Excellent FoM (figure of merit)
*  Low CgyCig, ratio for EMI immunity
= High avalanche ruggedness

Applications
+  Switching applications

Description

This M-channel Power MOSFET utilizes STripFET F7 technoldogy with an enhanced
trench gate structure that results in very low on-state resistance, while also reducing
imternal capacitance and gate change for faster and more efficient switzhing.

Page 6 of 10
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2.2. Pin Connection/Bonding Diagram
+
Nl 9 \ =

RRLGS210017 Page 7 of 10
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2.3.
2.3.1.Wafer Fab information

Traceability

Wafer fab name / location

ST Ang Mo Kio SG8 (Singapore)

Wafer diameter (inches) 8”

Silicon process technology OFT1 80V
Die finishing front side USG + TEOS
Die finishing back side Ti-NiV-Ag

Die size (micron)

2700 x 3880 um

Metal levels/ materials/ thicknesses

TiAICu (3.2um last level)

2.3.2.Assembly Information

Assembly plant name / location

NANTONG FUJITSU (TFME) - CHINA

Package description

PowerFLAT 5x6

Lead frame/Substrate

PDFN8R 157*173 ASM

Die attach material

PbSn5Ag2.5-D3-RM218-8

Wire bonding material/diameter

PDFN BIG CLIP (AA) LOW THK
Wires 2 mils Au

Molding compound material

CEL9220HF10 HITACHI

Package Moisture Sensitivity Level
(JEDEC J-STD020D)

MSL1

2.3.3.Reliability Testing Information

Reliability laboratory location ‘

STM Catania (Italy)

RRLGS210017
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3. Test summary details

ST Restricted

Automotive and Discrete Group

Q&R Catania Team

3.1. Lot Information
Lot # Diffusion Lot Assembly Lot Note
Lotl C9399XL GF013479 BSUO*OD8FO8F
3.2. Test Summary table
Test method revision reference is the one active at the date of reliability trial execution.
Test # Reference STM Test Conditions Lots S.S Total Results Comments
- FAIL/SS/Lots
U ificati lier’ All lificati
TEST . ser speci |ca.|(.)n (?r supplier’s . 539 | 539 0/539/1 qualification
standard specification parts
MSLT:
JEDEC/IPC . All parts before
168h t k @ 85°C RH=85%
PC 2 | J-STD-020 MoIsture soak & . 308 | 308 | 0/308/1 TC, AC, THB,
3x Reflow simulation with Peak
JESD22-A-113 I0L
Reflow Temp= 260°C
PV 4 - All parameters 1 25 25 Done
MIL-STD-750-
1000h @ Tj=175°C,
HTRB 5 1 M1038 Vds—80V 1 77 77 0/77/1
Method A B
HTGB
HTGB 6 ESD22 A-108 1 77 77 0/77/1
J 1000h @ Ta=175°C Vgs= 20V 1771
HTSL 7 JESD22A103 1000h @ Ta=150°C 1 45 45 0/45/1
1000h @ Ta=85°C, RH=85%
THB 8 JESD22A-101 1 77 77 0/77/1
Vds =64V
AC 9 JESD22 A-102 AC 1 77 77 0/77/1
(Ta=121°C, Pa=2atm for 96 hours)
JESD22A-104
. Ta=-55°C /+150°C
TC 10 Appendix 6 ] 1 77 77 0/77/1
Duration= 1000cy
J-STD-035
MIL-STD-750 10Kcy @ Ta=25°C with parts
IOL 11 . . . 1 77 77 0/77/1
Method 1037 powered to insure ATj > 100°C
ESD - CDM 12 CDM Charge Device Model 1 3 3 Done
ESD -HBM 13 HDM Human Body Model 1 3 3 Done

RRLGS210017
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CONFIDENTIALITY OBLIGATIONS

TERMS OF USE BY ACCEPTING THIS REPORT, YOU AGREE TO THE FOLLOWING TERMS OF USE:

This Reliability Evaluation Report (the “Report”) and all information contained herein is the property of
STMicroelectronics (“ST”) and is provided solely for the purpose of obtaining general information relating to an
ST product. Accordingly, you hereby agree to make use of this Report solely for the purpose of obtaining general
information relating to the ST product. You further acknowledge and agree that this Report may not be used in
or in connection with any legal or administrative proceeding in any court, arbitration, agency, commission or
other tribunal or in connection with any action, cause of action, litigation, claim, allegation, demand or dispute
of any kind. You further acknowledge and agree that this Report shall not be construed as an admission,
acknowledgement or evidence of any kind, including, without limitation, as to the liability, fault or responsibility
whatsoever of ST or any of its affiliates, or as to the accuracy or validity of the information contained herein, or
concerning any alleged product issue, failure, or defect. ST does not promise that this Report is accurate or error
free and specifically disclaims all warranties, express or implied, as to the accuracy of the information contained
herein. Accordingly, you agree that in no event will ST or its affiliates be liable to you for any direct, indirect,
consequential, exemplary, incidental, punitive, or other damages, including lost profits, arising from or relating
to your reliance upon or use of this Report. You further acknowledge and agree that the use of this Report in
violation of these Terms of Use would cause immediate and irreparable harm to ST which could not adequately
be remedied by damages. You therefore agree that injunctive relief is an appropriate remedy to enforce these
Terms of Use.

Disclosure of this document to any non-authorized party must be previously authorized by ST only under the
provision of a proper confidentiality contractual arrangement executed between ST and you and must be treated
as strictly confidential.

At all times you will comply with the following security rules:

- Do not copy or reproduce all or part of this document

- Keep this document locked away

- Further copies can be provided on a "need to know basis", Please contact your local ST Sales Office or document
writer

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, including,
without limitation, the warranty provisions thereunder.

In that respect please note that ST products are not designed for use in some specific applications or
environments described in above mentioned terms and conditions.

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.

Information furnished is believed to be accurate and reliable. However, ST assumes no responsibility for the
consequences of use of such information nor for any infringement of patents or other rights of third parties
which may result from its use. No license, express or implied, to any intellectual property right is granted by ST
herein.

ST and 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
version of this document.
©2020 STMicroelectronics - All rights reserved
www.st.com

RRLGS210017 Page 10 of 10
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