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IMPORTANT NOTICE — PLEASE READ CAREFULLY

STMicroelectronics International NV and its affiliates (“ST”) reserve the right to make changes corrections,
enhancements, modifications, and improvements to ST products and/or to this document any time without notice.
This document is provided solely for the purpose of obtaining general information relating to an ST product.
Accordingly, you hereby agree to make use of this document solely for the purpose of obtaining general
information relating to the ST product. You further acknowledge and agree that this document 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 document 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 document 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 document.

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.
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 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 in any prior version of this
document.

© 2020 STMicroelectronics - All rights reserved
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MDG-MCD-RER1805
Reliability Report

Qualification Type : Product & Package evaluation

ST SG9* (Singapore) additional source
for STM8S001x, STM8S103x, STM8S903x, STM8S003x,

STM8S20x and STM8S005, STM8S105 products
PCN10630/PCN10941/PCN12224

(*) SG9 Front End site name is now SG8E and will be used for all future communications, updated in the
following table.

Product / Process / Package Information

Commercial Product: STM8S001x, STM8S103x, STM8S903x, STM8S003x,
Mask Set Revision: 767XXX7 (cut 1.2)
Silicon Process Technology: CMOSF9GOf1
Wafer Fabrication Location: ST SG8E (Singapore)
. LQFP32 7x7, TSSOP20, UFQFPN20L 3x3, UFQFPN32L 5x5, SO8,
Package:
S0O20
Assembly Plant location: g'(l;(l;{ljuar, ST Shenzhen, AMKOR ATP1 - ATP3, StatsChippac
Product / Process / Package Information
Commercial Product: STM8S20x
Mask Set Revision: 765XXX1 (cut 2.5)
Silicon Process Technology: CMOSF9GOf1
Wafer Fabrication Location: ST SG8E (Singapore)
Package: LQFP80 14x14, LQFP64 10x10, LQFP48 7x7
Assembly Plant location: ST Muar, StatsChippac SCCJ

MDG-MCD-RER1805 Page 1 of 25
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MDG-MCD-RER1805
Reliability Report

Product / Process / Package Information

Commercial Product:

STM8S005, STM8S105

Mask Set Revision:

766XXX8 (cut 1.4)

Silicon Process Technology:

CMOSF9GO1

Wafer Fabrication Location:

ST SG8E (Singapore)

Package:

LQFP48 7x7, PDIP32

Assembly Plant location:

ST Muar, StatsChippac SCCJ, TONGFU

Approval List rev 1

Function Location Name Date

Division Front End Quality Manager ST Rousset | Antonio DI GIACOMO | 01st October 2018
Division Back-End Quality Manager ST Rousset | Giséle SEUBE 01st October 2018
Division Quality Manager ST Rousset | Pascal NARCHE 015t October 2018

Approval List rev 2

Function Location Name Date
Division Back-End Quality Manager | ST Rousset Giséle SEUBE January 16, 2019
Division Quality Manager ST Rousset Pascal NARCHE January 16, 2019

Approval List rev 3
Function

Location Name

Date

Division Back-End Quality Manager

ST Rousset Giséle SEUBE

February 20, 2019

Approval List rev 3.1

Function Location Name Date

Division Back-End Quality Manager | ST Rousset Giséle SEUBE February 21, 2019
Approval List rev 4 ‘
Function Location Name Date

Division Front End Quality Manager | ST Rousset Antonio DI GIACOMO | February 11, 2020
Division Back-End Quality Manager | ST Rousset Giséle SEUBE February 11, 2020
Division Quality Manager ST Rousset Pascal NARCHE February 11, 2020

Approval List rev 5
Function

Location Name

Date

Division Back-End Quality Manager

ST Rousset Giséele SEUBE

July 15th, 2020

MDG-MCD-RER1805
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MDG-MCD-RER1805
Reliability Report

1 RELIABILITY RESULTS OVERVIEW

1.1 Objectives

The aim of this report is to present results of the reliability evaluation performed for the following products
diffused in ST SG8E Singapore and assembled in the listed packages:

Test vehicles are described here below:

Product Die Package Assembly plant
LQFP32 7x7x1.4 ST Muar
TSSOP20 ST Shenzhen
TSSOP20 AMKOR ATP1
gmggggé’; gmggéggi’ 767XXX7 UFQFPN3x3 20L AMKOR ATP3
’ ’ UFQFPN5x5 32L StatsChippac SCCJ
SO8L ST Shenzhen
SO20L ST Muar
Package Assembly plant
LQFP80 14x14x1.4 ST Muar
STM8S20x 765XXX1 LQFP64 10x10x1.4 StatsChippac SCCJ
LQFP48 7x7x1.4 ST Muar

Product
STM8S005, STM8S105

Package Assembly plant
LQFP48 7x7x1.4 StatsChippac SCCJ
PDIP32 TONGFU

766XXX8

Qualification is based on standard STMicroelectronics Corporate Procedures for Quality and Reliability, in full
compliancy with the JESD-47 international standard

1.2 Conclusion

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

According to good reliability tests results in line with validated product mission profile and reliability strategy,
the qualification is granted for products diffused in ST SG8E CMOSF9GO1 process for die 767XXX7 and
assembled in the following packages: LQFP 7x7, TSSOP20, UFQFPN3x3, UFQFPN5x5, SO8, SO20;

die 765XXX1 and assembled in the following packages: LQFP 14x14, 10x10 & 7x7; 766XXX8 and assembled
in the following packages: LQFP 7x7 & PDIP32.

Refer to Section 2.0 for reliability test results.

MDG-MCD-RER1805 Page 4 of 25
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2 RELIABILITY EVALUATION CONTEXT / PLAN / STRATEGY &
RESULTS SUMMARY

2.1 Reliability Evaluation: Context & strategy summary

Due to the success on the market of STM8 devices, ST Microcontrollers Division decided to qualify an additional
front-end site to maintain state of the art service level to our customers thanks to extra capacity.

This reliability evaluation concerns the qualification of an additional plant in Singapore ST SG8E.

The process CMOSF9GO1 Logic based embedded flash, is duplicated from ST ROUSSET (3329) 8” wafer fab
(Refer to PCN10630).

Dice 767, 765 and 766 has been already qualified in ST ROUSSET (3329).

PCN10630 Changes are described here below:

Description Front-end source: Front-end sources:
- ST Rousset 8" France - ST Rousset 8" France

- ST SG9 8" Singapore - added
source

There is no change in the
product functionality.

Please refer to PCN 10630.

Anticipated Impact on formfit, no change
function, quality, reliability or
processability ?

MDG-MCD-RER1805 Page 5 of 25
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The transfer to ST SG8E has been assessed through reliability results of tests vehicles STM8S103x (Die

767XXX7) in packages listed and recorded in document RERMCD1805.

Package

‘ Die ‘Reference

‘ Assy Plant

LQFP32 7x7x1.4

F767

RERMCD1204

location

ST MUAR (Malaysia)

‘ Final Test Plant location
ST MUAR (Malaysia)

TSSOP20

F767

RERMCD1512

ST Shenzhen (China)

ST Shenzhen (China)

Based on these data, and according to “RELIABILITY TESTS AND CRITERIA FOR QUALIFICATION”
specification (DMS 0061692), the following qualification strategy has been defined:

* Die Qualification:
- 3 diffusion lots for die 76 7XXX7 (Cut1.2)
- 1 diffusion lot for dies 765XXX1 (cut 2.5) and 766XXX8 (Cut1.4)

» Package Qualification:

Package

‘ Body

‘ Pitch

‘ Package
Code

LQFP32L 7X7 0.5 5V Gold ST Muar 3 reliablity ( Die test vehicle: 767 )
LQFP80L 14x14 0.65 1S Gold St Muar 1 reliability lot (Die test vehicle : 765)
LQFP48L 7X7 0.5 5B Silver JSCC 1 reliability lot (Die test vehicle : 766)
LQFP48L 7X7 0.5 5B Silver ST Muar 1 reliability lot

LQFP64L 10x10 0.5 5W Silver JSCC 1 reliability lot

TSSOP20 4.4 0.65 YA Silver | ST Shenzhen | 1 reliability lot

TSSOP20 4.4 0.65 YA Gold Amkor ATP1 1 reliability lot

UFQFPN 20L 3x3 0.5 E4 Gold Amkor ATP3 | 1 reliability lot

UFQFPN 32L 5x5 0.5 MG Silver JSCC 1 reliability lot

SO8 4.9x3.9 0.15 o7 Gold | ST Shenzhen | 1 reliability lot

S020 13x7.6 0.30 z7 Gold ST Muar 1 reliability lot

PDIP32 28.065x8.89 | 1.778 76 Gold Tongfu 1 reliability lot

MDG-MCD-RER1805
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2.2 Reliability Test vehicles description

STMS8 Die Test Vehicles

Die Vehicle Assembly Line Number of Reliability Lots

MUAR LQFP7*7 321 3 lots to qualify Process
765 F9GO1 MUAR LQFP14*14 80L Perimeter
766 JSCC LQFP7*7 48L liem © (i{esy [Bre

STM8 Package Test Vehicles

Package Assembly Die Vehicle / Rawline o

MUAR LQFP7*7 48L 765 / 5B*765
P JSCC LQFP7*7 48L Ag 766 / 5B*766
JSCC LQFP10*10 64L  Ag 765 / 5W*765
MUAR LQFP14*1480L  Au 765/ 1S*765 .
m ATP3 UFQFPN3*320L  Au 767 | E4*767 3 lots }%g#r?glfg FOGO1
JSCC  UFQFPN5'532L  Ag 767 / MG*767 Then 1 lot by Package
SHENZHEN S08 0,15 Au 767 / 07*767 Assembly Line

n MUAR SP20 0,30 Au 767 | Z7*767
SHENZHEN TSSOP 20 Ag 767 / YA*767
ATP1 TSSOP 20 Au 767 / YA*767
TONGFU PDIP 32 Au 766 / 76766

MDG-MCD-RER1805 Page 7 of 25
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2.3 Reliability Information

Lot 4 Lot 5 Lot 6 Lot 7 Lot 8
Package Package Package Package Package

. ] 1S85003 ET8S003 1S85903 ES8S001 | ES8S103
Finish Good: ES8S003K3TECS$9D F3P6SCD | F3UBSPD | K3U3$SD | JSM3ECD | F3MESUD
Die Name F767XXX7
/cut: Cut1.2
ﬁ::::;:::f‘ Lot | <gos777 | sS806800 | S805777 S805777 C817801 C817801 C817801 | C817801
Trace Code: | 998200U6 | 998200DU | GK824130 | GK824130 | 7B826A7R | GQ82625A | GK8270RE | 99827106
Reliability
Lab location: ST Rousset
Fab name .
location: ST SG8E Singapore
Assembly ST A}_\\A.IKF%R StatsChippac ST ST Muar
plant ST Muar (Malaysia) Shenzhen (Philippine SCCJ Shenzhen (Malaysia)
location: (China) 5) (China) (China)
Package UFQFPN UFQFPN 32L
description: LQFP32 7x7x1.4 TSSOP20 0L 3x3 55 SOs8 3020
Lot 10 Lot 11 Lot 13 PI;?;:(;‘Ie
package package Package 9
Finish Good: ES85208 1S85207 1S8207 1S85005 ES85105 ES85003
: MBT6B$UD C8T6$JD RBT6$SD C6T6$S9 K6B6$VI F3P6$XD
) ] F765XXX1 F765XXX1 F766XXX8 F766XXX8 | F767XXX7
Die Name /cut: Cut2.5 Cut2.5 Cut 1.4 Cut 1.4 Cut1.2
Diffusion Lot C829V7V C829V7V C829V7V C826V3H C826V3H C849T49
Number:
Trace Code: 998440HQ 998440HQ GQ845246 GQ84428L GF846459 | 7B930295
Rella_blllty Lab ST Rousset
location:
Fab rPam.e ST SG8E Singapore
location:
Assembly plant ST Muar STMuar | StatSChibpac | Statsehippac | rongry ANHOR
location: (Malaysia) (Malaysia) (China) (China) (China) 1 philippines)
Package LQFP80 LQFP48 LQFP64 LQFP48 PDIP32 TSSOP20
description: 14x14x1.4 7X7x1.4 10x10x1.4 7X7x1.4 HDLF
Comment:

ST is certified ISO/TS 16949. This induces certification for all internal and subcontractor plants
ST certification document can be downloaded under the following link:
http://www.st.com/content/st com/en/support/quality-and-reliability/certifications.html.

MDG-MCD-RER1805 Page 8 of 25
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2.4 Reliability Evaluation: Results summary

Die oriented test results: LQFP7x7 32L Muar

Die Related Tests Product drivers Results

I " Sample o Readout /

767 767 767
Cutt.2 | Cut1.2 | Cutl.2
Electrostatic discharge - Human Body Model
ANSI/ESDA/ 4KV
ESD HBM JEDEC JS-001 1500 Q, 100 pF 3 lass A 4KV 0/3 0/3 0/3
JESD22-A114 class
Latch Up
Electrical test:
AO/R1
LU JESD78 125°C, 100mA 6 (Accepted 0 125°C 0/6 0/6 0/6
reject/ Rejected
1 reject)
NVM Endurance & Data Retention — 10Kcy/300Kcyc EW @ 125°C then Storage
ORI ;Ooo'f(cgy 077 077 077
EDR JESD22-A117 HTB 150°C 77 300Kglyc +
1500h 1500h 0/77 0/77 0/77
NVM Endurance & Data Retention — 10Kcy/300Kcyc EW @ 25°C then Storage
AO/R1 32)8&2{@ 0/77 0/77 0/77
EDR JESD22-A117 HTB 150°C 77 10keyc +
300Kcyc + 168h 168h 0/77 0/77 0/77
NVM Endurance & Data Retention — 10Kcy/300Kcyc EW @ -40°C then Storage
AO/R1 oo 077 077 077
EDR JESD22-A117 HTB 150°C 77 10keyc + y
300Kcyc + 168h 168h 0/77 0/77 0/77
Early Failure Rate
JESD22-A108 HTOL
ELFR JESD74 125°C. 5V6 800 AO/R1 48h 0/800 0/800 0/800
High Temperature Operating Live
HTOL JESD22-A108 HTOL 77 AO/R1 1200h 077 077 077
125°C, 5V6

MDG-MCD-RER1805 Page 9 of 25
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Die oriented test results: LQFP14x14 80L Muar

Die Related Tests Product drivers

I " Sample o Readout /

765
Cut2.5
Electrostatic discharge - Human Body Model
ANSI/ESDA/ 1kV
ESD HBM JEDEC JS-001 1500 Q, 100 pF 3 Class Il 1KV 0/3
Latch Up
Electrical test:
AO/R1
LU JESD78 125°C, 100mA 6 (Accepted 0 125°C 0/6
reject/ Rejected
1 reject)
NVM Endurance & Data Retention — 10Kcy/300Kcyc EW @ 125°C then Storage
AO/R1 10Kcy 0177
EDR JESD22-A117 HTB 150°C 77 10keyc + 800Ky
300Keyc + 1500h 0177
1500h
NVM Endurance & Data Retention — 10Kcy/300Kcyc EW @ 25°C then Storage
AO/R1 32)8'}22'@ 0/77
EDR JESD22-A117 HTB 150°C 77 10keyc +
300Kcyc + 168h 168h 0/77
NVM Endurance & Data Retention — 10Kcy/300Kcyc EW @ -40°C then Storage
AO/R1 oy 077
EDR JESD22-A117 HTB 150°C 77 10keyc + y
300Kcyc + 168h 168h 0/77
Early Failure Rate
JESD22-A108 HTOL
ELFR JESD74 125°C. 5V6 800 AO0/R1 48h 0/800
High Temperature Operating Live
HTOL
HTOL JESD22-A108 125°C, 5V6 77 AO0/R1 1200h /77

MDG-MCD-RER1805 Page 10 of 25
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Die oriented test results: LQFP7x7 48L JSCC

Die Related Tests Product drivers

Description Test/Method Conditions Sample Criteria Readqut / Lot 12
Size Duration

766
Cut1.4
Electrostatic discharge - Human Body Model
ANSI/ESDA/ 2kV
ESD HBM JEDEC JS-001 1500 Q, 100 pF 3 Class 2 2KV 0/3
Latch Up
Electrical test:
AO/R1
LU JESD78 125°C, 100mA 6 (Accepted 0 125°C 0/6
reject/ Rejected
1 reject)
NVM Endurance & Data Retention — 10Kcy/300Kcyc EW @ 125°C then Storage
AO/R1 10Kcy 0177
EDR JESD22-A117 HTB 150°C 77 10keyc + 800Ky
300Keyc + 1500h 0177
1500h
NVM Endurance & Data Retention — 10Kcy/300Kcyc EW @ 25°C then Storage
AO/R1 32)8'}22'@ 0/77
EDR JESD22-A117 HTB 150°C 77 10keyc +
300Kcyc + 168h 168h 0/77
NVM Endurance & Data Retention — 10Kcy/300Kcyc EW @ -40°C then Storage
AO/R1 oy 077
EDR JESD22-A117 HTB 150°C 77 10keyc + y
300Kcyc + 168h 168h 0/77
Early Failure Rate
JESD22-A108 HTOL
ELFR JESD74 125°C. 5V6 800 AO0/R1 48h 0/800
High Temperature Operating Live
HTOL
HTOL JESD22-A108 125°C, 5V6 77 AO0/R1 1200h /77

MDG-MCD-RER1805 Page 11 of 25
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Package oriented test results: LQFP7x7 32L Muar

Package Related Tests Products driver

Sample

Readout /

Description Test/Method Conditions ; Criteria . Lot 1 Lot2 | Lot3
Size Duration
767 767 767
Cut1.2 | Cut1.2 | Cutl.2
Electrostatic discharge — Charge Device Model
ESD GDM JESD22-C101 N.A 3 1000V 1000V 013 013 013
’ Class IV
Preconditioning: Moisture Sensitivity Level : MSL3
24h bake @
125°C
192h @ 30°C AO/R1
/ 60% RH (Accepted
Reflow 308 0 reject/ 0/308 0/308 0/308
PG J-STD-020 simulation (3 Rejected 1 NA
JESD22-A113 times) @ reject)
260°C peak
temperature
No
Delamination 60 delaminati 0/60 0/60 0/60
on
High Temperature Storage Life after Preconditioning
° AO0/R1
HTSL JESD 22-A103 150°C 77 1000h 1000h 0777 0777 o777
Thermal Cycling after Preconditioning
° AO0/R1
TC JESD 22-A104 -65¢/+150°c 77 500cy 500cy 0/77 0/77 0/77
Unbiased HAST after Preconditioning
UHAST JESD 22-A118 130°C B5% 2Atm 77 o 96h 077 077 077
Temperature Humidity Bias after Preconditioning
85°C/85%RH AO/R1
THB JESD 22-A110 Bias 77 1000h 1000h o777 o777 o777
VDD=3v6
Construction Analysis
Construction Analysis
including:
CA -Wire bond shear JESD 22B102 50 No major NA No
-Wire bond pull JESDB100/B108 concern ' concern
-Solderability

-Physical Dimension

MDG-MCD-RER1805
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Package oriented test results: LQFP7x7 48L

Package Related Tests Products driver Results

ize Duration

Electrostatic discharge — Charge Device Model
1000V
ESD CDM JESD22-C101 N.A 3 Class IV 1000V 0/3 0/3
Preconditioning: Moisture Sensitivity Level : MSL3
24h bake @
125°C
192h @ 30°C AO/R1
/ 60% RH (Accepted
Reflow 308 0 reject/ 0/308 0/308
simulation (3 Rejected 1
times) @ reject)
J-STD-020 o
PC JESD22-A113 260°C peak NA
temperature
No
Delamination 60 delaminati 0/60 0/60
on
High Temperature Storage Life after Preconditioning
° AO/R1
HTSL JESD 22-A103 150°C 77 1000h 1000h 0/77 0/77
Thermal Cycling after Preconditioning
° AO/R1
TC JESD 22-A104 -65¢/+150°c 77 500cy 500cy 0/77 0/77
| Unbiased HAST after Preconditioning
UHAST JESD 22-A118 130°C ,85% 2Atm 77 AO/R1 96h 077 077
RH 96h
‘ Temperature Humidity Bias after Preconditioning
85°C/85%RH AO/R1
THB JESD 22-A110 Bias 77 1000h 1000h 0/77 0/77
VDD=3v6
Construction Analysis
Construction Analysis
including:
-Wire bond shear JESD 22B102 No major
CA -Wire bond pull JESDB100/B108 50 concern N.A No concern No concern
-Solderability
-Physical Dimension

MDG-MCD-RER1805
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Package oriented test results: LQFP14x14 80L, LQFP10x10 64L, PDIP32

Package Related Tests Products driver Results
Readout
e . PR Lot 9 Lot 11 Lot 13
Description Test/Method Conditions Criteria / _ LOFPE0 | LOFP64 D
Duration
765 765 766
Cut2.5 Cut1.2 Cut1.2
Electrostatic discharge — Charge Device Model
ESD CDM JESD22-C101 N.A 3 1000V 1000V 0/3 0/3 013
' Class IV
Preconditioning: Moisture Sensitivity Level : MSL3
24h bake @
125°C
192h @ 30°C AO/R1
/60% RH (Accepted
Reflow 308 0 reject/ NA 0/308 0/308 0/308
PG J-STD-020 simulation (3 Rejected 1
JESD22-A113 times) @ reject)
260°C peak
temperature
No
Delamination 60 delaminati 0/60 0/60
on
High Temperature Storage Life after Preconditioning
o AO0/R1
HTSL JESD 22-A103 150°C 77 1000h 1000h /77 0/77 0/77
Thermal Cycling after Preconditioning
o AO0/R1
TC JESD 22-A104 -65¢/+150°c 77 500cy 500cy 0/77 0/77 0/77
Unbiased HAST after Preconditioning
UHAST JESD 22-A118 130°C B5% 2Atm 77 o 96h 077 077 077
Temperature Humidity Bias after Preconditioning
85°C/85%RH AO/R1
THB JESD 22-A110 Bias 77 1000h 1000h /77 0/77 0/77
VDD=3v6
Construction Analysis
Construction Analysis
including:
CA -Wire bond shear JESD 22B102 50 No major NA No No No
-Wire bond pull JESDB100/B108 concern ’ concern concern concern
-Solderability

-Physical Dimension

MDG-MCD-RER1805
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Package oriented test results: TSSOP20 4.4, UFQFPN 3x3, UFQFPN 5x5

Package Related Tests Products driver Results
Descripti Readout | Lot4 | Lot14 | Lot5 | Loté6
on PU 1 Test/Method Conditions Criteria / 7550pP20 Tslfg_‘f" UFQFPN | UFGFPN
Duration 33 x5
767 767 767 767
Cut1.2 | Cut1.2 | Cut1.2 | Cutl.2
Electrostatic discharge — Charge Device Model
1000V
ESD CDM JESD22-C101 N.A 3 Class IV N.A 0/3 0/3 0/3
Preconditioning: Moisture Sensitivity Level : MSL1/MSL3
MSL1: 24h bake @125°C
168h @ 85°C/ 85% RH
Reflow simulation (3 308 AO/R1 0/308 0/308 0/308
times) @260°C peak (Accepted
temperature 0 reject/
MSL3:24h bake @125°C .
PC D020 | 192h @ 30°C/ 60% RH Rejected 11\ A
Reflow simulation (3times) 308 reject) 0/308
@260°C peak
temperature
No
Delamination 60 delaminati 0/60 0/60 0/60 0/60
on
High Temperature Storage Life after Preconditioning
o AO0/R1
HTSL JESD 22-A103 150°C 77 1000h 1000h o777 0/77 0/77
HTSL | JESD 22-A103 175°C 77 AO/RI 1000h 0177
1000h
Thermal Cycling after Preconditioning
o AO/R1
TC JESD 22-A104 -65¢/+150°c 77 500y 500cy 0/77 0/77 0/77 0/77
Unbiased HAST after Preconditioning
° AO0/R1
UHAST JESD 22-A118 130°C ,85% 2Atm RH 77 96h 96h o777 o777 0/77 0/77
Temperature Humidity Bias after Preconditioning
85°C/85%RH Bias AO/R1
THB JESD 22-A110 VDD=3v6 77 1000h 1000h o/77 o777 0/77 0/77
Construction Analysis
Construction
Analysis
including:
cA 'W'Sfﬁez<r’”d JESD 22B102 50 No major NA No No No
-Wire bond pull JESDB100/B108 concern concern concern | concern
-Solderability
-Physical
Dimension
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Package oriented test results: SO8, SO20

Package Related Tests Products driver

Reado
e o o ut/
Description Conditions Criteria .
Durati
on
Electrostatic discharge — Charge Device Model
1000V
ESD CDM JESD22-C101 N.A 3 Class IV 1000V 0/3 0/3
Preconditioning: Moisture Sensitivity Level : MSL3
24h bake @
125°C
192h @ 30°C AO/R1
/ 60% RH (Accepted
Reflow 308 0 reject/ 0/308 0/308
PC J-STD-020 simulation (3 Rejected 1 NA
JESD22-A113 times) @ reject)
260°C peak
temperature
No
Delamination 60 delaminatio 0/60 0/60
n
High Temperature Storage Life after Preconditioning
o AO/R1
HTSL JESD 22-A103 150°C 77 1000h 1000h 0/77 0/77
Thermal Cycling after Preconditioning
o AO/R1
TC JESD 22-A104 -65¢/+150°c 77 500y 500cy 0/77 0/77
Unbiased HAST after Preconditioning
130°C ,85% AO/R1
UHAST JESD 22-A118 oAtm BH 77 96h 96h 0/77 0/77
Temperature Humidity Bias after Preconditioning
85°C/85%RH AO/R1
THB JESD 22-A110 Bias 77 1000h 1000h 0/77 0/77
VDD=3v6
Construction Analysis
Construction
Analysis including:
-Wire bond shear JESD 22B102 N . N N
CA -Wire bond pull JESDB100/ 50 0 major N.A ° °
-Solderability B108 concern concern | concern
-Physical
Dimension

RELIABILITY TEST VEHICLES CHARACTERISTICS
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2.5 Front-End information

Die

767

Wafer Fab Name

ST SG8E

Wafer Fab Location/ Address

8 Ang Mo Kio Ave 12, Singapore 569709

Process Technology Name CMOSF9 GO1
Wafer Diameter 8 inch
Wafer Thickness 375+/-25um

Die Size X:1334 ym Y:2210 um / 2.95 mm?
Technology Mask Number 29

Scribe Line size x/y: 80 x 80pm

Pad Die Size /Pad type: 65 x 108um

Metal Layers
Number
Materials
Thickness

Metal 1 TaN/Ta/Cu 0.280 pm

Metal 2 TaN/Ta/Cu 0.350 pm

Metal 3 TaN/Ta/Cu 0.350 pm
Metal 4 Ti/AICu/TxTN 0.900 pym

Passivation Layers
Number

Materials

Thickness

USG + NitUV (HFP USG+UV Nitride) 1.75um

Back Metal Finishing

Thickness

RAW SILICON - BACK GRINDING

Die overcoat:
Material Thickness

NA

Other Device using same process

STM8S product family

FIT Level (Ea=0.7eV, C.L: 60%, 55°C)

FIT = 7.0 at qualification date

Soft Error Rate
Alpha SER [FIT/Mb]
Neutron SER [FIT/Mb]
Conditions

Alpha SER: 680 FIT/Mb
Neutron SER: 685 FIT/Mb
Conditions: Alpha SER 0.001a/cm#/h
Neutron = 125°C 14n/cm?/h

Wafer Level Reliability

Electro-Migration (EM)

Time Dependent Dielectric Breakdown (TDDB)
or Gate Oxide Integrity (GOI)

Hot Carrier Injection (HCI)

Negative Bias Thermal Instability (NBTI)

Yes
Yes

Yes
Yes

MDG-MCD-RER1805
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Die

765

Wafer Fab Name

ST SG8E

Wafer Fab Location/ Address

8 Ang Mo Kio Ave 12, Singapore 569709

Process Technology Name CMOSF9 GOf1
Wafer Diameter 8 inch
Wafer Thickness 375+/-25um

Die Size X:2930 pm Y: 2378 um / 6.97 mm2
Technology Mask Number 29

Scribe Line size x/y: 80 x 80pm

Pad Die Size /Pad type: 65 x 108um

Metal Layers
Number
Materials
Thickness

Metal 1 TaN/Ta/Cu 0.280 um

Metal 2 TaN/Ta/Cu 0.350 pm

Metal 3 TaN/Ta/Cu 0.350 pm
Metal 4 Ti/AICu/TxTN 0.900 um

Passivation Layers
Number

Materials

Thickness

USG + NitUV (HFP USG+UV Nitride) 1.75pm

Back Metal Finishing

Thickness

RAW SILICON - BACK GRINDING

Die overcoat:
Material Thickness

NA

Other Device using same process

STM8S product family

FIT Level (Ea=0.7eV, C.L: 60%, 55°C)

FIT = 4.0 at qualification date

Soft Error Rate
Alpha SER [FIT/Mb]
Neutron SER [FIT/Mb]
Conditions

Alpha SER: 680 FIT/Mb
Neutron SER: 685 FIT/Mb
Conditions: Alpha SER 0.001a/cm#h
Neutron = 125°C 14n/cm?h

Wafer Level Reliability
Electro-Migration (EM)

or Gate Oxide Integrity (GOI)
Hot Carrier Injection (HCI)
Negative Bias Thermal Instability (NBTI)

Time Dependent Dielectric Breakdown (TDDB)

Yes
Yes

Yes
Yes

MDG-MCD-RER1805
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Die

766

Wafer Fab Name

ST SG8E

Wafer Fab Location/ Address

8 Ang Mo Kio Ave 12, Singapore 569709

Process Technology Name CMOSF9 GOf1
Wafer Diameter 8 inch
Wafer Thickness 375+/-25um

Die Size X: 2038 um Y=2278 um / 4.64 mm2
Technology Mask Number 29

Scribe Line size x/y: 80 x 80pm

Pad Die Size /Pad type: 65 x 108um

Metal Layers
Number
Materials
Thickness

Metal 1 TaN/Ta/Cu 0.280 um

Metal 2 TaN/Ta/Cu 0.350 pm

Metal 3 TaN/Ta/Cu 0.350 pm
Metal 4 Ti/AICu/TxTN 0.900 um

Passivation Layers
Number

Materials

Thickness

USG + NitUV (HFP USG+UV Nitride) 1.75pm

Back Metal Finishing

Thickness

RAW SILICON - BACK GRINDING

Die overcoat:
Material Thickness

NA

Other Device using same process

STM8S product family

FIT Level (Ea=0.7eV, C.L: 60%, 55°C)

FIT = 4.0 at qualification date

Soft Error Rate
Alpha SER [FIT/Mb]
Neutron SER [FIT/Mb]
Conditions

Alpha SER: 680 FIT/Mb
Neutron SER: 685 FIT/Mb
Conditions: Alpha SER 0.001a/cm#h
Neutron = 125°C 14n/cm?h

Wafer Level Reliability
Electro-Migration (EM)

or Gate Oxide Integrity (GOI)
Hot Carrier Injection (HCI)
Negative Bias Thermal Instability (NBTI)

Time Dependent Dielectric Breakdown (TDDB)

Yes
Yes

Yes
Yes
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2.6 Ba

ck-End information

Back-End Package 1 Package 2 Package 3 Package 4
LQFP32 7x7 TSSOP20 4.4 UFQFPN 20L 3x3 | UFQFPN 32L 5x5
AMKOR ATP3 .
STM Muar STM Shenzhen 119 North Science STATSCh'pPAC
Industrial M 16,Tao Hua Rd A China (JSCC)
Assembly n ystrla center uar, , Tao Hua Rd. Avenue 188 Hua Xu Road
. Tanjong Agas Industrial Futian Free Trade Special Economic .. ’
Plant Location/ Area PO Box 28 7 P g 7 Xujing County,
Address: rea ox one rocessing £one, Qingpu District
84007 Muar Johore, Shenzhen 518048, Binan Laguna, 201702 Shanghai
Malaysia P.R. China. 4024, China gha,
Philippines

Die Thickness

after Back 375um +/- 25um 280um +/- 20um 150um +/- 25um 150um +/- 25um
| grinding:
Die sawing
method: Step cut Step cut Step cut Step cut
Die attach 3280T 86015-25 ATB F125E 8290
Tvoe: ) ABLESTIK ABLESTIK ABLESTIK ABLEBOND
ype: . LOCTITE LOCTITE LOCTITE
Supplier:
Lead frame
material: Sn
s Copper Copper Ru PPF C7025
#; ';:!"'Sh'"g LQFP 32L 7x7 TSSOP 20L PPF UQFN 3x3 20L Ugf )[\‘35;‘5m3r§'-
Die paddle 5,003x5.003 mm 2x3.35 mm 1.334x2.21 mm
size:
Nickel : Nickel : Nickel :
0.4pm min 0.4pum min 0.4pum min
1.5um max 1.5um max 1.5um max
Lead Plating Palladium : Palladium : Palladium : Sn:
Natures 0.02um min 0.02um min 0.02um min 7um min
Thickness 0.15um max 0.15um max 0.15um max 20pm max
Gold : Gold : Gold :
0.003pym min 0.003um min 0.003um min
0.02um max 0.02um max 0.02um max
w;ib“d'"g: Au D1 Ag 96.5% Au 4N Ag 96.5%
/Diameter: 0.8 mils 0.8 mils 0.8 mils 0.8 mils
:\:n:rlr?":)gund Sumitomo Sumitomo Sumitomo Sumitomo
pour EMEG700L EME-G700KC G770Y G770
Supplier:
Package
Moisture
Sensitivity MSL 3 MSL 1 MSL 1 MSL 3
Level (JEDEC
J-STD020D):
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Back-End Package 5 Package 6 Package 7 Package 8
B sSO8 S020 LQFP80 14x14 LQFP48 7x7
STM Muar STM Muar .
A STM Shenzhen Industrial cgnter Industrial cgnter Sgﬁ;i(()%pchCA)C
ssembly 16.Tao Hua Rd Muar, Tanjong Muar, Tanjong 188 Hua Xu Road
Plant Futi ,F Trad Z Agas Industrial Agas Industrial Xuiing Count ’
Location/ Shoashor 518048 PR, | AreaPOBox28 | Area PO Box 28 ujing Gounty,
Address: enzhen 518048, P-R. | 54007 Muar 84007 Muar Qingpu District.
China. . , 201702 Shanghai
Johore, Malaysia Johore, Malaysia China ’
Die Thickness
after Back 375um +/- 25um 375um +/- 25um 375um +/- 25um 375um +/- 25um
grinding:
r?::tﬁz‘c’iv:mg Step cut Step cut Step cut Step cut
Die attach ABLESTIK ABLESTIK LOCTITE
material: ABLESTIK
Type: LOCTITE LOCTITE ABLESTIK 3230
Supplier: 8601S-25 ABP8302 3280T
Lead frame
material: Flo OpC V2 LQFP 80L 14x14 LQFP48L 210sq
L/F Finishing | NP OpgoDBPL“Layers RgAg+ME?2 7.2sqFP OpG | no slots STMP LF
Type: 2 413 x 3.302mm SO 20L NiPdAu JSCC
Die paddle ’ ’ 3,81x5,08 mm 7.2x7.2mm 4.57x4.57mm
size:
Nickel : Nickel :
0.4um min 0.4um min
1.5um max 1.5um max
Lead Plating Palladium : Sn: Palladium : Sn:
Natures 0.02um min 7um min 0.02um min 7um min
Thickness 0.15um max 20pm max 0.15um max 20pm max
Gold : Gold :
0.003um min 0.003um min
0.02um max 0.02um max
Wire bonding: o
Type Au 0.8 MIL Diam Au0.8MILDiam | AuiMIL Diam | A9 96'3@2‘8 ML
/Diameter:
ggrlg;)r:)%nd Sumitomo Sumitomo Sumitomo SUMITOMO LOW
Supplier: EME-G700KC EME-G633CA EME-G700L ALPHA G631SHQ
Package
Moisture
Sensitivity MSL 3 MSL 3 MSL 3 MSL 3
Level (JEDEC
J-STD020D):
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Package 9 Package 10 Package 11 Package 12
Back-End LQFP48 7x7 LQFP64 10x10 PDIP32 TSSOP20 4.4
HDLF
STM Muar
Industrial center . AMKOR ATP1
Muar, Tanjong STA_TSCh|pPAC TONGFU 119 North Science
Assembly Plant Agas Industrial 183212 ()%SCRglxd No.288,Chongchua Avenue
Locationy Area PO Box Xuiing Count ’ n Road,Nantong, Special Economic
Address: 28 Qi rJ] gu Distrizi Jiangsu Processing Zone,
' 84007 Muar 201782" Shanahai 226006 Binan Laguna,
Johore, China ghal, China 4024,
Malaysia Philippines
Die Thickness 375um +/-
after Back 2; m 375um +/- 25um 375um +/- 25um 275um +/- 25um
' grinding: M
Die sawing
method: Step cut Step cut Step cut Step cut
Die attach HITACHI
material: EN4900 ST16 ABLESTIK PAYECEG ABLESTIK
Type: 10cc/35g Sy 3230 EPOXY GLUE 8290
Supplier: 58T50030
Lead frame FRAME LQFP
material: 48L 7x7 3.6q L%E?SGQTQ,\?;I%SEF”O FRSI'\F",PEQFSOR FRAME FOR
L/F Finishing HD RTUPG TSSOP20 NiPd
) JSCC 5.994mm x 4.902mm x
Type: uPPF ET 5.994mm 5.511mm 2.4mm x 3.6 mm
Die paddle size: 3.6mmx3.6mm ) )

Nickel : Nickel :
0.25um min 0.4pum min
1.3um max 1.5um max

Lead Plating Palladium : Sn: Sn: Palladium :
Natures 0.005um min 7um min 7um min 0.02um min
Thickness 0.05um max 20pm max 20pm max 0.15um max
Gold Silver : Gold :
0.01pm min 0.003um min
0.08um max 0.02um max
Wire bonding: Ag 96.5% Ag 96.5% . .
Type /Diameter: | 0.8 MIL Diam 0.8 MIL Diam Au 1 MIL Diam Au 0.8 MIL Diam
Holding SUMITOMO | SUMITOMO LOW SAMSUNG Sumitomo
Suppﬁier- EME-G700LS ALPHA G631SHQ SG8300SY EME-G700K
Package Moisture
Sensitivity Level
(JEDEC J- MSL 3 MSL 3 NO MSL 1
STD020D):
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3 APPLICABLE AND REFERENCE DOCUMENTS

DMS 0061692 :

Reliability Tests And Criteria For Qualifications

SOP 2.6.2: Process qualification and transfer management

SOP 2.6.7: Product Maturity Level

SOP 2.6.9: Package and process maturity management in Back End
SOP 2.6.11: Program management from product qualification

SOP 2.6.19: Process maturity level

JESD47 Stress-Test-Driven Qualification of Integrated Circuits

ANSI/ESDA/ JEDEC JS-001

Electrostatic discharge (ESD) sensitivity testing human body model (HBM)

ANSI/ESD STM5.3.1

Electrostatic discharge (ESD) sensitivity testing charge device model (CDM)

JEDEC JESD-C101

Electrostatic discharge (ESD) sensitivity testing charge device model (CDM)

JESD78

IC Latch-up test

JESD 22-A108

Temperature, Bias and Operating Life

JESD 22-A117

Endurance and Data retention

JESD 22-A103

High Temperature Storage Life

J-STD-020:

Moisture/reflow sensitivity classification for non-hermetic solid state surface mount
devices

JESD22-A113:

Preconditioning of non-hermetic surface mount devices prior to reliability testing

JESD22-A118:

Unbiased Highly Accelerated temperature & humidity Stress Test

JESD22-A104:

Temperature cycling

JESD22-A101:

Temperature Humidity Bias

JESD22-A110:

Biased Highly Accelerated temperature & humidity stress Test

4 GLOSSARY AND TESTS DESCIPTION

HTOL High Temperature Operating Life

EDR Endurance and Data Retention

ELFR Early Failure Rate

PC Preconditioning (solder simulation)

THB Temperature Humidity Bias

TC Temperature cycling

uHAST Unbiased Highly Accelerated Stress Test

HAST Highly Accelerated temperature & humidity stress Test
HTSL High temperature storage life

DMS ST Advanced Documentation Controlled system/ Documentation Management system
ESD HBM Electrostatic discharge (human body model)

ESD CDM Electrostatic discharge (charge device model)

LU Latch-up

CA Construction Analysis

MDG-MCD-RER1805
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5 REVISION HISTORY

e A Initial release for LQFP32 &
t
1 01st October 2018 Antonio Di Giacomo TSSOP20 Packages
Update package for UFQFPN
2 16 January 2019 Cédric Chastang | 5o JFAFEN 821, SO8L,
typo error change in p13
3 20¢t February 2019 Cédric Chastang Address SG8E change in p12
3.1 21t February 2019 Cédric Chastang | C1'ange the second Approval List
Add 765 and 766 products in
LQFP80 and LQFP48
Antonio Di Giacomo respectively
t
4 11st February 2020 Cédric Chastang
Add 765 product in LQFP48 and
LQFP64 and 766 in PDIP32
Add TSSOP20 Packages
5 15t July 2020 Cédric Chastang assembly line AMKOR ATP1 for
767
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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.
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.

The ST logo is a trademark of STMicroelectronics International NV and/or its affiliates, registered
in the U.S. and other countries
© 2020 STMicroelectronics International NV and/or its affiliates - All Rights Reserved
www.st.com
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