
 
 

 

 

 

 

 

 

 

PRODUCT / PROCESS CHANGE NOTIFICATION

1. PCN basic data

1.1 Company STMicroelectronics International N.V

1.2 PCN No. ADG/21/12945

1.3 Title of PCN STx310N10F7x (OD0K Industrial): Activation of Singapore as Additional Diffusion Plant and
Electrical Wafer Sort (EWS)

1.4 Product Category STH310N10F7-2, STH310N10F7-6, STP310N10F7

1.5 Issue date 2021-08-02

2. PCN Team

2.1 Contact supplier

2.1.1 Name KRISZTINA NEMETH

2.1.2 Phone +49 89460062210

2.1.3 Email krisztina.nemeth@st.com

2.2 Change responsibility

2.2.1 Product Manager Mario ASTUTI

2.1.2 Marketing Manager Michele SCUTO,Anna RANIOLO

2.1.3 Quality Manager Vincenzo MILITANO

3. Change

3.1 Category 3.2 Type of change 3.3 Manufacturing Location

Transfer Line transfer for a full process or process brick
(process step, control plan, recipes) from one
site to another site: Wafer fabrication

ST AMK8 - Singapore Receiving Plant

4. Description of change

Old New

4.1 Description CT8 (Catania - Italy) Diffusion location
CT-EWS (Catania - Italy) EWS location

CT8 (Catania - Italy) and AMK8 (S'Pore)
Diffusion locations
CT-EWS (Catania - Italy) and AMK-EWS
(S'Pore) EWS locations

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

No Impact

5. Reason / motivation for change

5.1 Motivation Capacity Increase

5.2 Customer Benefit CAPACITY INCREASE

6. Marking of parts / traceability of change

6.1 Description Dedicated Finished Good Codes

7. Timing / schedule

7.1 Date of qualification results 2021-07-27

7.2 Intended start of delivery 2021-10-31

7.3 Qualification sample available? Upon Request

8. Qualification / Validation

8.1 Description 12945 Validation.zip

8.2 Qualification report and
qualification results

Available (see attachment) Issue
Date

2021-08-02



 

9. Attachments (additional documentations)

12945 Public product.pdf
12945 Validation.zip
12945 Details.pdf

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

STH310N10F7-2

STH310N10F7-6

STP310N10F7
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PRODUCT/PROCESS CHANGE NOTIFICATION 
 
 


TITLE    STx310N10F7x (OD0K Industrial): Activation of Singapore as 
Additional Diffusion Plant and Electrical Wafer Sort (EWS) 
 


IMPACTED    STH310N10F7-2, STH310N10F7-6, STP310N10F7   
                       PRODUCTS    


        
 
 


MANUFACTURING 
STEP 


Silicon Diffusion (Front End) and Electrical Wafer Sort (EWS) 
 
 
 


INVOLVED PLANT ST AMK8 (Diffusion Plant) AngMoKio , Singapore 
ST AMK-EWS (Electrical Wafer Sort) AngMoKio , Singapore 
 
 


CHANGE REASON Expansion of current silicon diffusion capacity (volumes increase) and 
flexible/secure production asset – dual sourcing strategy  
 
 


CHANGE 
DESCRIPTION 


AMK8 and AMK-EWS will be activated beside current Catania CT8 and 
Catania EWS 
 


TRACEABILITY Dedicated Finished Good Codes 
 
 
 


VALIDATION 
 


Included in this communication 
 
 
 


REPORTS 12945 Validation.zip 
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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 : STx310N10F7x (OD0K Industrial): Activation of Singapore as Additional Diffusion Plant and Electrical Wafer Sort


(EWS)


PCN  Reference : ADG/21/12945


Subject : Public Products List


Dear Customer,


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


STH310N10F7-6 STH310N10F7-2 STP310N10F7
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Reliability Evaluation Report 



F7 OFT100V MOSFET Technology 



Ang Mo Kio SG8 (Singapore) 



 
 



Test vehicles general Information 



Commercial Product STP315N10F7 



Product Line OD0KA1 



Silicon process 



Technology 
F7 OFT100V 



Package TO220 



 
 
 



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 



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. Changes description Author Date 



1.0 New release A. Giuffrida 22nd April 2020 



 
Approved by 



Function Location Name Date 



Division Reliability Manager ST Catania (Italy) A. Marmoni 22nd April 2020 
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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 STP315N10F7 



(OD0KA1 as ST internal silicon code) chosen to qualify OFT1 F7 100V Power MOSFET Technology 



standard metal in ST SG8 Ang Mo Kio (Singapore) 8” Wafer Fab. 



 



The STP315N10F7 is a N-channel STripFET™ device designed for Automotive application assembled 



in ST Shenzhen (China) Assembly Plant in package TO220. 



 



1.2. Reliability Strategy and Test Plan 



1.2.1. Reliability strategy 



OFT100V metal standard Technology is considering a spin-off of OFT80V metal standard Technology 



already qualified in ST SG8 Ang Mo Kio (Singapore) 8” Wafer Fab in 2019. 



 



Differences are the trench depth that is reduced by 1um e the EPI thickness that is reduced by 1um. 



 



The qualification plan was based to address specific failure mechanism linked to the mentioned 



differences by means die oriented test as delta qualification already done at time of OFT80V 



qualification. These stress tests are in agreement with ST 0061692 and AEC-Q101 revD1 



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. 
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1.2.2. Test Plan 



AEC-Q101 Test Plan Table 



# TEST NAME DESCRIPTION / COMMENTS TEST FLAG 



1 TEST Pre- and Post- Stress Electrical Test Yes 



5 HTRB High Temperature Reverse Bias Yes 



6 HTGB High Temperature Gate Bias Yes 



 



In the below table a comparison between the AEC-Q101 rev.D1 and ZVEI requirements for this kind 



of changes vs the applied ST qualification plan is reported: 



 



 



 
 



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 results obtained, the OFT1 F7 100V Power MOSFET Technology standard metal 



in ST SG8 Ang Mo Kio (Singapore) 8” Wafer Fab has positively passed reliability evaluation performed 



in agreement with ST 0061692 and AEC-Q101 rev.D1 specification. 
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2. Product Characteristics 



2.1. Generalities 



2.1.1. Test vehicle 
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2.1.2. Pin connection 
 



 



2.1.3. Bonding Diagram 
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2.2. Traceability 



2.2.1. Wafer Fab information 



Wafer fab name / location ST SG8 Ang Mo Kio Singapore) 



Wafer diameter (inches) 8” 



Silicon process technology F7 OFT100 100V 



Die finishing front side TEOS + SiN 



Die finishing back side Ti-NiV-Ag 



Die size (micron) 6340 x 4600 um 



Metal levels/ materials/ thicknesses Metal 1 Ti/TiN/TiAlCu (6um) 



 



2.2.2. Assembly information 



Assembly plant name / location St Shenzhen (China) 



Package descrition TO220 



Lead frame/Substrate TO220 Mon Ve1 OpD/M PlNi/NiP 



Die attach material Pb/Ag/Sn 95.5/2.5/2 D.76mm SSD 



Wire bonding material/diameter Al-Mg .5% D5 BL150-200g EL7-12% /  Al D20 BL500-800g EL12-18% 



Molding compound material SAMSUNG SI-7200DXC D14mm W5.9g 



 
 
 
 



2.2.3. Reliability Testing information 



Reliability laboratory location STM Catania (Italy) 
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3. Tests Results Summary 



3.1. Lot Information 



Lot # Diffusion Lot Assembly Lot Note 



Lot1 VC929L58 GK95017T01  



 



3.2. Test results summary (table) 



Test method revision reference is the one active at the date of reliability trial execution. 



Test # Reference 
AEC-Q101 



STM Test Conditions 
Lots S.S. Total 



Results 



FAIL/SS/Lots 
Comments 



TEST 1  
User specification or supplier’s 



standard specification 
1 154 154 0/154/1 



All 



qualification 



parts  



EV 3 JESD22B-101I 
All qualification parts 



submitted for testing 
1 154 154 Passed  



HTRB 5 JESD22 A-108 
1000h @ Ta=175°C 



 Vds= 100V 
1 77 77 0/77/1  



HTGB 6 JESD22 A-108 1000h @ Ta=175°C Vgs= 20V 1 77 77 0/77/1  
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CONFIDENTIALITY OBLIGATIONS 
 



This document contains confidential information; its distribution is submitted to ST authorization. 



Disclosure of this document to any non-authorized party must be previously authorized by ST only under 



the provision of a signed NDA between ST and Customer and must be treat as strictly confidential. 



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. 



Information in this document is intended as support for authorized communication between ST and 



Customer only, for internal discussions purposes.  



In no event the information disclosed by ST to Customer hereunder can be used against ST, or in a claim 



brought in front of any Court or Jurisdiction.  



At all times you will comply with the following securities 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 



 



Information furnished is believed to be accurate and reliable. However, STMicroelectronics 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 is granted by implication or 



otherwise under any patent or patent rights of STMicroelectronics. Specifications mentioned in this 



publication are subject to change without notice. This publication supersedes and replaces all 



information previously supplied. STMicroelectronics products are not authorized for use as critical 



components in life support devices or systems without express written approval of STMicroelectronics. 



 



The ST logo is a trademark of STMicroelectronics International NV and/or its affiliates, registered in the 



U.S. and other countries 



 



© 2018 STMicroelectronics International NV and/or its affiliates - All Rights Reserved 



www.st.com 
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Reliability Evaluation Report 
ST500N8F7D8AG (OS89A1) – Bare die 



ST CT8 and ST SG8 Wafer Fabs + ST Tours Ring Removal



 
 
 
 



general Information 



Commercial Product ST500N8F7D8AG 



Product Line OS89A1 



Silicon process Technology F7 OFT80V 



Package Bare die 
 
 
 



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 
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. Changes description Author Date 
1.0 New release A. Giuffrida 27th April 2020 



 
Approved by 
Function Location Name Date 



Division Reliability Manager ST Catania (Italy) A. Marmoni 27th April 2020 
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1. Reliability Evaluation Overview 
1.1. Objective 
Aim of this report is to present the results of the reliability evaluations to release to production 
volume the product ST500N8F7D8AG (OS89 as ST silicon line), a N-channel Power MOSFET designed 
in STripFET F7 Technology intended for Automotive application and dedicated for die selling 
business, diffused both in ST CT8 Catania (Italy) and ST SG8 Ang Mo Kio (Singapore) 8” Wafer Fabs 
with Ring Removal and Sawing process in ST Tour (France). 
 
Just for reliability purpose the qualification samples were assembled in TO247MAX package in 
NANTONG FUJITSU (China) subcon. 
 
 



1.2. Reliability Strategy and Test Plan 
1.2.1. Reliability strategy 



 
Reliability trials performed as part of this reliability evaluation are in agreement with ST 0061692 and 
AEC-Q101 specification, the main 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.
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1.2.2. Test Plan 
AEC-Q101 Test Plan Table 



# TEST NAME DESCRIPTION / COMMENTS TEST FLAG 
1 TEST Pre- and Post- Stress Electrical Test Yes 
3 EV External Visual Yes 
4 PV Parametric Verification Yes 
5 HTRB High Temperature Reverse Bias Yes 
6 HTGB High Temperature Gate Bias Yes 
7 TC Temperature Cycling Yes 
7a TCHT Temperature Cycling Hot Test Yes 
8 alt AC Autoclave Yes 
9 alt H3TRB High Humidity High Temp. Reverse Bias Yes 



 
 



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 results obtained, the ST500N8F7D8AG (OS89A1 as ST internal silicon line) 
diffused both in ST CT8 Catania (Italy) and ST SG8 Ang Mo Kio (Singapore) 8” Wafer Fabs with Ring 
Removal and Sawing process in ST Tour (France), has positively passed reliability evaluation 
performed in agreement with ST 0061692 and AEC-Q101 specification. 
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2. Product Characteristics 
2.1. Generalities 



2.1.1. Test vehicle 
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2.1.2. Pin connection 
 



 
 
 



 



2.1.3. Bonding Diagram (used only for reliability activity) 
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2.2. Traceability 
2.2.1. Wafer Fab information 



Wafer fab name / location ST CT8 Catania (Italy), ST SG8 Ang Mo Kio (Singapore) 
Wafer diameter (inches) 8” 
Silicon process technology STripFET F7 OFT80V 
Die finishing front side TEOS + SiN 
Die finishing back side Ti-NiV-Ag 
Die size (micron) 9000 x 7000 um 
Metal levels/ materials/ thicknesses 1 level / AlCu 6.0um 



 



2.2.2. Assembly information 
Assembly plant name / location NANTONG FUJITSU (China) subcon 
Package description TO247MAX (used only for reliability activity) 
Lead frame/Substrate MAX247 -3F(IL-Ni/NiP)-DWG TO-LFM-SD027 
Die attach material PREFORM Pb/Ag/Sn 95.5/2.5/2 



Wire bonding material/diameter (Gate) WIRE Al 5mils, (Source) WIRE Al 20mils 



Molding compound material SAMSUNG SG-8200DTB 
 
 
 
 



2.2.3. Reliability Testing information 
Reliability laboratory location STM Catania (Italy) 
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3. Tests Results Summary 
3.1. Lot Information 
Lot # Diffusion Lot Assembly Lot Note 



Lot1 C9109YV – SG8 GF924510 Ring removal ST Tours 



Lot2 C9109YX – SG8 GF003416 Ring removal ST Tours 



Lot3 C912FV2 – SG8 GF003417 Ring removal ST Tours 



Lot4 5906UWH – CT8 GF003411 Ring removal ST Tours 



 



3.2. Test results summary (table) 
Test method revision reference is the one active at the date of reliability trial execution. 



Test # Reference AEC-Q101 
STM Test Conditions Lots S.S. Total Results 



FAIL/SS/Lots Comments 



TEST 1  User specification or supplier’s 
standard specification 4 385 1540 0/385/4 



All 
qualification 



parts 



EV 3 JESD22B-101I All qualification parts 
submitted for testing 4 385 1540 Passed  



PV 4 - 
All parameters according to 



user specification from 55°C to 
150°C 



4 25 100 Passed  



HTRB 5 JESD22 A-108 1000h @ Ta=175°C Vds= 40V 4 77 308 0/77/4  



HTGB 6 JESD22 A-108 1000h @ Ta=175°C Vgs= 20V 4 77 308 0/77/4  



TC 7 JESD22A-104 Ta=-55°C /+150°C 
Duration= 1000cy 4 77 308 0/77/4  



TCHT 7a JESD22A-104 
125°C TEST after TC, followed 
by decap and wire pull on 



all wires 
4 5 20 Passed  



AC 8 alt JESD22 A102 



ENV. SEQ. Environmental 
Sequence 



TC (Ta=-55ºC / +150ºC for 
100 cycles) +AC (Ta=121ºC, 



Pa=2atm for 96 hours) 



4 77 308 0/77/4  



H3TRB 9 alt JESD22 A-101 1000h @ Ta=85°C, RH=85% 
Vds=32V 4 77 308 0/77/4  
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CONFIDENTIALITY OBLIGATIONS 
 
This document contains confidential information; its distribution is submitted to ST authorization. 
Disclosure of this document to any non-authorized party must be previously authorized by ST only under 
the provision of a signed NDA between ST and Customer and must be treat as strictly confidential. 
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. 
Information in this document is intended as support for authorized communication between ST and 
Customer only, for internal discussions purposes.  
In no event the information disclosed by ST to Customer hereunder can be used against ST, or in a claim 
brought in front of any Court or Jurisdiction.  
At all times you will comply with the following securities 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 
 
Information furnished is believed to be accurate and reliable. However, STMicroelectronics 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 is granted by implication or 
otherwise under any patent or patent rights of STMicroelectronics. Specifications mentioned in this 
publication are subject to change without notice. This publication supersedes and replaces all 
information previously supplied. STMicroelectronics products are not authorized for use as critical 
components in life support devices or systems without express written approval of STMicroelectronics. 
 
The ST logo is a trademark of STMicroelectronics International NV and/or its affiliates, registered in the 



U.S. and other countries 
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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 selected test 
vehicles to release in mass production the products assembled in package H2PAK 2 and 6 leads in ST 
Shenzhen (China) Assembly Plant, designed in F7 OFT80V Power MOSFET Technology no wettable metal, 
diffused in ST SG8 Ang Mo Kio (Singapore) 8” Wafer Fab. 
 
The chosen test vehicles are STH145N8F7-2AG and STH275N8F7-6AG (OD88 and OD8L respectively as 
ST internal silicon line), N-channel STripFET™ designed for Automotive application. 



 
 



1.2. Reliability Strategy and Test Plan 
1.2.1. Reliability strategy 



Reliability trials performed as part of this reliability evaluation are in agreement with ST 0061692 and 
AEC-Q101 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. 
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1.2.2. Test Plan 
AEC-Q101 Test Plan Table 



# TEST NAME DESCRIPTION / COMMENTS TEST FLAG 
1 TEST Pre- and Post- Stress Electrical Test Yes 
2 PC Preconditioning Yes 
3 EV External Visual Yes 
4 PV Parametric Verification Yes 
5 HTRB High Temperature Reverse Bias Yes 
6 HTGB High Temperature Gate Bias Yes 
7 TC Temperature Cycling Yes 
7a TCHT Temperature Cycling Hot Test Yes 
7a alt TCDT Temperature Cycling Delamination Test Yes 
8 alt AC Autoclave Yes 
9 alt H3TRB High Humidity High Temp. Reverse Bias Yes 
10 IOL Intermittent Operational Life Yes 



 
 



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 results obtained, the products assembled in package H2PAK 2 and 6 leads in ST 
Shenzhen (China) Assembly Plant, designed in F7 OFT80V Power MOSFET Technology no wettable 
metal, diffused in ST SG8 Ang Mo Kio (Singapore) 8” Wafer Fab, has positively passed reliability 
evaluation performed in agreement with ST 0061692 and AEC-Q101 specification. 
 
  











ST Restricted 
Automotive and Discrete Group 



Q&R Catania Team 



RRADGQRCTLGS202009   Page 5 of 10 



Product Characteristics 
1.4. Generalities 



1.4.1. Test vehicle 1 
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1.4.2. Test veichle 2 
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1.5. Pin connection 
 



 
1.6. Bonding Diagram 
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1.7. Traceability 
1.7.1. Wafer Fab information 



Wafer fab name / location ST SG8 Ang Mo Kio (Singapore) 
Wafer diameter (inches) 8” 
Silicon process technology F7 OFT80V 
Die finishing front side TEOS + SiN 
Die finishing back side Ti-NiV-Ag 
Die size (micron) 3740 x4070 um (OD88) / 6340 x 4900 um (OD8L) 
Metal levels/ materials/ thicknesses 1 level AlCu 



 



1.7.2. Assembly information 
Assembly plant name / location ST SHENZHEN (CHINA) 



Package descrition H2PAK 2 leads and 6 leads 



Lead frame/Substrate H2PAK 2 lead: FRAME D2PAK 3L Mon HC Ve1 SelNi/NiP 
H2PAK 6 lead: FRAME H2PAK 7L Mon HC Ve1 SelNi/NiP 



Die attach material PREFORM Pb/Ag/Sn 95.5/2.5/2 D.76mm SSD 



Wire bonding material/diameter Gate: Al-Mg .5% D5 BL150-200g EL7-12% 400 
Source: RIBBON Al 80x10mils 



Molding compound material RESIN SUMITOMO EME7026 D16.0mm W8.9g 



Package Moisture Sensitivity Level 
(JEDEC J-STD020D) MSL1 



 
 
 
 



1.7.3. Reliability Testing information 
Reliability laboratory location STM Catania (Italy) 
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2. Tests Results Summary 
2.1. Lot Information 



Lot # Diffusion Lot Assembly Lot Note 
Lot1 C8447K6 GK9171CS01 OD88 H2PAK 2 lead 
Lot2 C913HYP GK93128T01 OD8L H2PAK 6 lead 
Lot3 C90769V GK93128U01 OD8L H2PAK 6 lead 



 



2.2. Test results summary (table) 
Test method revision reference is the one active at the date of reliability trial execution 



Test # Reference AEC-Q101 
STM Test Conditions Lots S.S. Total Results 



FAIL/SS/Lots Comments 



TEST 1  
User specification or 
supplier’s standard 



specification 
3 462 1386 0/462/3 



All 
qualification 



parts  



PC 2 JESD22A-113 



24h bake@125°C 
MSL1 (168h@85C/85%RH) 



3x Reflow simulation 
Peak Reflow Temp= 260°C 



3 308 924 0/924/3 



All parts 
before TC, 
AC, H3TRB, 



IOL 



EV 3 JESD22B-101I All qualification parts 
submitted for testing 3 462 1386 Passed  



PV 4 - 
All parameters according to 
user specification from 55°C 



to 150°C 
3 25 75 Passed  



HTRB 5 JESD22 A-108 1000h @ Ta=175°C Vds= 40V 3 77 231 0/77/3  



HTGB 6 JESD22 A-108 1000h @ Ta=175°C Vgs= 20V 3 77 231 0/77/3  



TC 7 JESD22A-104 Ta=-55°C /+150°C 
Duration= 1000cy 3 77 231 0/77/3  



TCHT 7a JESD22A-104 
125°C TEST after TC, followed 
by decap and wire pull on all 
wires 



3 5 15 Passed  



AC 8alt JESD22 A-102 96 hours, TA = 121°C, RH = 
100%, 15psig 3 77 231 0/77/3  



H3TRB 9 alt JESD22 A-101 1000h @ Ta=85°C, RH=85% 
Vds=32V 3 77 231 0/77/3  



IOL 10 MIL-STD-750 
Method 1037 



10Kcy @ Ta=25°C with parts 
powered to insure  
∆Tj ≥ 100°C (not to exceed 
absolute maximum ratings). 



3 77 231 0/77/3  
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CONFIDENTIALITY OBLIGATIONS 
This document contains confidential information; its distribution is submitted to ST authorization. 
Disclosure of this document to any non-authorized party must be previously authorized by ST only under 
the provision of a signed NDA between ST and Customer and must be treat as strictly confidential. 
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. 
Information in this document is intended as support for authorized communication between ST and 
Customer only, for internal discussions purposes.  
In no event the information disclosed by ST to Customer hereunder can be used against ST, or in a claim 
brought in front of any Court or Jurisdiction.  
At all times you will comply with the following securities 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 
 
Information furnished is believed to be accurate and reliable. However, STMicroelectronics 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 is granted by implication or 
otherwise under any patent or patent rights of STMicroelectronics. Specifications mentioned in this 
publication are subject to change without notice. This publication supersedes and replaces all 
information previously supplied. STMicroelectronics products are not authorized for use as critical 
components in life support devices or systems without express written approval of STMicroelectronics. 
 
The ST logo is a trademark of STMicroelectronics International NV and/or its affiliates, registered in the 



U.S. and other countries 
 



© 2018 STMicroelectronics International NV and/or its affiliates - All Rights Reserved 
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Reliability Evaluation Report 



STP310N10F7, STH310N10F7-2, STH310N10F7-6 



(OD0K01) 



New Product Qualification 



 
 
 



general Information 



Commercial Product 
STP310N10F7, STH310N10F7-2, 



STH310N10F7-6 



Product Line OD0K01 



Silicon process Technology LV MOSFET F7 OFT1 100V  



Package TO220, H2PAK 2 and 6 Leads 



 
 
 
 



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 18th June 2021 



 
Approved by 



Function Location Name Date 



Division Reliability Manager ST Catania (Italy) A. Marmoni 18th June 2021 
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1. Reliability Evaluation Overview 



1.1. Objective 
Aim of this report is to present the results of the reliability evaluations to release to production 



volume the products STP310N10F7, STH310N10F7-2, STH310N10F7-6 (OD0K01 as ST silicon line), 



these are N-channel Power MOSFET designed in STripFET F7 OFT1 Technology diffused in ST SG8 



Ang Mo Kio (Singapore) 8” Wafer Fabs and assembled in package TO220, H2PAK 2 lead and 6 leads 



in ST Shenzhen (China) Assembly Plant. 



Reliability Strategy and Test Plan 



1.2. Reliability strategy 
STripFET F7 OFT1 100V metal standard Technology is considering a spin-off of STripFET F7 OFT1 



80V metal standard both Technologies was qualified in ST SG8 Ang Mo Kio (Singapore) 8” Wafer Fab 



in 2020 by means selected test vehicles. 



ST reference document: 



- STripFET F7 OFT1 100V metal standard Technology 



• RRADGQRCTLGS202006 



- STripFET F7 OFT1 80V metal standard Technology 



• RRADGQRCTLGS202009 



• RRADGQRCTLGS202008 



 



STP310N10F7, STH310N10F7-2, STH310N10F7-6 sharing with mentioned test vehicles same Front-



end and Back-end process except for die front finishing without passivation. The qualification plan 



was based to address specific failure mechanism linked to the mentioned differences with a full 



qualification path on one assembly lot for each different package. 



 



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. 
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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 



5 HTGB High Temperature Gate Bias 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 
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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 results obtained the products STP310N10F7, STH310N10F7-2, STH310N10F7-6 (OD0K01 



as ST silicon line) designed in STripFET F7 OFT1 Technology diffused in ST SG8 Ang Mo Kio (Singapore) 



8” Wafer Fabs and assembled in package TO220, H2PAK 2 lead and 6 leads in ST Shenzhen (China) 



Assembly Plant, has positively passed reliability evaluation performed in agreement with ST 0061692 



specification. 
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2. Product Characteristics 



2.1. Generalities 



2.1.1. Test vehicles 
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2.2. Pin Connection/Bonding Diagram 
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2.3. Traceability 



2.3.1. Wafer Fab information 



Wafer fab name / location ST SG8 Ang Mo Kio (Singapore) 



Wafer diameter (inches) 8” 



Silicon process technology OFT1 100V 



Die finishing front side NO PASSIVATION 



Die finishing back side Ti-NiV-Ag 



Die size (micron) 6340 x 4600 um 



Metal levels/ materials/ thicknesses Ti/AlCu (6.0um) 



 
 



2.3.2. Assembly Information 



Assembly plant name / location ST SHENZHEN (CHINA) 



Package description TO220 and H2PAK 2 and 6 Leads 



Lead frame/Substrate 



FRAME TO220 Mon Ve1 OpD/M/N PlNi/NiP 



FRAME D2PAK 3L Mon HC Ve1 SelNi/NiP 



FRAME H2PAK 7L Mon HC Ve1 SelNi/NiP 



Die attach material PREFORM Pb/Ag/Sn 95.5/2.5/2 D.76mm SSD 



Wire bonding material/diameter 



WIRE Al-Mg .5% D5 BL150-200g EL7-12% 400 



(TO220) WIRE Al D20 BL500-800g EL12-18% 100mt 



(H2PAK) RIBBON Al 80x10mils BL2700-3400 EL25-40 



Molding compound material 
RESIN LOCTITE HYSOL GR30 D14mm W6.4gr 



RESIN SUMITOMO EME7026 D16.0mm W8.9g 



Package Moisture Sensitivity Level 



(JEDEC J-STD020D) 



(TO220) Not Applicabile 



(H2PAK) MSL1 



 
 



2.3.3. Reliability Testing Information 
Reliability laboratory location STM Catania (Italy) 
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3. Test summary details 



3.1. Lot Information 



Lot # Diffusion Lot Assembly Lot Note 



Lot1 C040FYK GK1060KL01 X3DZ*OD0K082 



Lot2 C040FYK GK1020MM01 R2(9*OD0K082 



Lot3 C040FYK GK1080GQ01 R2(4*OD0K082 



 



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 



FAIL/SS/Lots 
Comments 



TEST 1  User standard specification 3 365 1095 0/365/3 
All qualification 



parts 



PC 2 



JEDEC/IPC 



J-STD-020 



JESD22-A-113 



24h bake@125°C 



MSL1 (168h@85C/85%RH) 



3x Reflow simulation Peak Reflow 



Temp= 260°C 



2 100 200 0/100/2 



All parts before 



TC, AC, THB, 



IOL 



Not Applicable 



for TO220 



PV 3 - Parameter Verification 3 25 75 Passed  



HTRB 4 JESD22 A-108 
1000h @ Tj=175°C, 



Vds=80V 
3 45 135 0/45/3  



HTGB 5 JESD22 A-108 1000h @ Ta=175°C Vgs= 20V 3 45 135 0/45/3  



HTSL 6 JESD22A103 1000h @ Ta=150°C 3 45 135 0/45/3  



THB 7 JESD22A-101 
1000h @ Ta=85°C, RH=85% 



Vds =80V 
3 25 75 0/25/3  



AC 8 JESD22 A-102 



ENV. SEQ. (ES) 



Environmental Sequence 



TC (Ta=-55ºC / +150ºC for 100cy) 



+ 



AC (Ta=121ºC, Pa=2atm for 96h) 



3 25 75 0/25/3  



TC 9 JESD22A-104 
Ta=-55°C /+150°C 



Duration= 1000cy 
3 25 75 0/25/3  



IOL 10 
MIL-STD-750 



Method 1037 



10Kcy @ Ta=25°C with parts 



powered to insure ΔTj ≥ 100°C 
3 25 75 0/25/3  



ESD - CDM 11 CDM Charge Device Model 1 3 3 Done  



ESD -HBM 12 HDM Human Body Model 1 3 3 Done  
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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 










