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MDG-MCD Reliability Evaluation Report

MDG-MCD-RER1715
RELIABILITY REPORT

TSMC Taiwan Fab14 additional source for STM32
products in M10/90nm technology

PCN10333 — PCN10595 — PCN10596 — PCN10544 -
PCN10671 - PCN10703 — PCN10816 — PCN12791-
PCN12792

Quialification Type: Product & Package Evaluation

Product information

STM32F405/407/415/417 STM32F205/207/215/217
STM32F427/429/437/439 STM32F401xB/C
STM32F410 STM32F411

Commercial product STM32F401xD/E STM32F412
STM32F413/423 STM32F745/746/750/756
STM32F446 STM32F469/479

STM32F765/767/769/777/779  STM32F722/723/730/732/733
413X66 - 411X66 - 419X66 - 423X66 - 458X66 - 431X66 - 433X66
441X66 - 463X66 - 449X66 - 421X66 — 434X66 — 451X66 — 452X66

Product description STM32F2x - STM32F4x - STM32F7x Families

ES32F407IGH6$P8 (UFBGA176) / ES32F207IEH6$PB (UFBGA176)
ES32F429NIH6$P9 (TFBGA216) / ES32F401VCT6E$PC (LQFP100L)
IS32F410RBT6$S3 (LQFP64L) / ES32F411VET6$P2 (LQFP100L)
ES32F401VET6$P3 (LQFP100L) / ES32F412ZEJ6$P5 (UFBGA144)
ES32F4132GJ6$P2 (UFBGA144) /| ES32F746NGH63$P3 (TFBGA216)
ES32F446ZCH6%$P2 (UFBGA144) | ES32F469NGH6$P2 (TFBGA216)
32F769NIH6$P4 (TFBGA216) / ES32F723IEK6$P2 (UFBGA176)
32F429NIH63$U9 (TFBGA216)

413XXX5 (Cut 1.4) / 411XXX4 (Cut 2.6)

419XXX5 (Cut 2.2) / 423XXX1 (Cut 1.1)

458XXX1 (Cut 1.0) / 431XXX1 (Cut 1.0)

Production Mask Set revision | 433XXX1 (Cut 1.1) / 441XXX1 (Cut 3.0)

463XXX1 (Cut 1.0) / 449 XXX1 (Cut 1.1)

421XXX1 (Cut 1.0) / 434XXX1 (Cut 1.0)

451XXX1 (Cut 1.1) / 452XXX1 (Cut 1.0)

Product line

Finish Good Code

Product Division Microcontrollers Division (MCD)
Silicon process technology CMOSM10/90nm
Wafer fabrication location TSMC TAIWAN Fab14
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Reliability Evaluation assessment: PASS

Approval List Document revision 1.0

Function Site Name Date

Div Q&R Responsible Rousset Frederic BRAVARD March 2 2018

Div Quality Manager Rousset Pascal NARCHE March 2 2018
Approval List Document revision 2.0
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Approval List Document revision 3.0
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Approval List Document revision 4.0

Div Q&R Responsible | Rousset | Frederic BRAVARD | July 04, 2018
Approval List Document revision 5.0
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Approval List Document revision 6.0
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Approval List Document revision 7.0
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Approval List Document revision 11.0

Div Q&R Responsible | Rousset | Frederic BRAVARD | February 05", 2019
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1 RELIABILITY EVALUATION OVERVIEW

1.1

Objectives

Products Dice Package
STM32F405/407/415/417 413XXX5
STM32F205/207/215/217 411XXX4 UFBGA176 1010 ATP3
UFBGA144 1010 ATP3
STM32F427/429/437/439 419XXX5 UFBGA144 7*7 ATP3
STM32F410 458XXX1 UFBGA169 77 ATP3
TFBGA100 8*8 ATP3
STM32F401 423XXX1 TFBGA216 13*13 ATP3
TFBGA216 13*13 MUAR
LQFP64 10*10 JSCC
STM32F401 433XXX1
LQFP144 20*20 ATP1
STM32F412 441 XXX1 LQFP100 14*14 ATP1
LQFP176 24*24 ASE
STM32F413/423 4B3XXX1 LQFP208 28*28 ATP1
WLCSP143 ATT1
STM32F745/746/750/756 449XXX1 WLCSP90 ATT1
WLCSP36 ATT1
STM32F446 421 XXX1 WLOSPA9 ATTH
STM32F469/479 434XXX1 UQFN48 7*7 JSCC
STM32F765/767/769/777/779 | 451XXX1
STM32F722/723/730/732/733 | 452XXX1

1.2 Conclusion

The aim of this report is to present the results of reliability evaluation performed for the following products
diffused in TSMC Fab14 (CMOS M10/90nm) and assembled in the listed packages:

All Reliability tests have been completed with positive results. Neither functional nor parametric rejects were

detected at final electrical testing.

According to good reliability test results, the qualification is granted for all FGs diffused in TSMC Fab14 (CMOS

M10/90nm) 12" — and listed for the dice and packages described in Chapter 1.1

Refer to Chapter 3.1 Reliability evaluation: Results Summary for details on reliability test results.

This report has been updated with reliability results of 411XXX4 (Cut 2.6) linked to PCN12791 and
413XXX5 (Cut 1.4) linked to PCN 12792 (Flash GO1 band gap design Fix)

MDG-MCD-RER1715
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2 RELIABILITY DEVICE CHARACTERISTICS

2.1 Reliability Device description

The STM32Fx - die 413XXX5 - die 411XXX4 - die 419XXX5 - die 421XXX1 - die 423XXX1 - die 458XXX1

- die 431XXX1 die 433XXX1 - die 441XXX1 - die 463XXX1 — die 449XXX1 - die 434XXX1 - die 451XXX1 —

die 452XXX1 are processed in CMOSM10/90nm, diffused in TSMC Fab14 12” (Taiwan)

For additional information concerning the product behaviours, refer to their STM32Fx datasheets.
2.2 Reliability Device Traceability

2.2.1 Reliability information

2.2.1.1 Devices used for die and package evaluation:
Lot 1,2,3 Lot 8 Lot 9 Lot 10,11,12
RER Lot ID Die Die Die Die
reliability reliability reliability reliability

Finish Good ES32F407IGH6$P7 ES32F207IEH6S$PA ES32F429NIH6$P9 IS32F410RBT6$S3
Die Name / Cut 413/ Cut1.3 411/ Cut2.5 419/ Cut2.2 458/ Cut 1.0
Laboratory location ST Grenoble ST Grenoble ST Grenoble ST Grenoble

Fab name location

TSMC Fab 14 12~

TSMC Fab 14 12”

TSMC Fab 14 12”

TSMC Fab 14 12”

EWS name location ST Rousset ST Rousset ST Rousset ST Rousset
Assembly plant location |  AMKOR ATP3 AMKOR ATP3 AMKOR ATP3 STATSCRIPPAC
FT name location GRENOBLE GRENOBLE AMKOR ATP3 STATJSS%'(i:pPAC
o UFBGA176 P0.65 UFBGA176 P0.65 TFBGA216 P0.8 LQFP64L
Package description 10X10X0.6 10X10X0.6 13x13x1.2 10x10x1.4
Lot 13 Lot 14 Lot 18 Lot 19
RER Lot ID Die Die Die Die
reliability reliability reliability reliability
Finish Good ES32F401VCT6$PC ES32F411VET6$P2 32F401VET6$P3 ES32F412ZEJ6$P5
Die Name / Cut 423/ Cut 1.1 431 /Cut 1.0 433/ Cut1.1 441/ Cut 3.0
Laboratory location ST Grenoble ST Grenoble ST Grenoble ST Grenoble

Fab name location

TSMC Fab 14 12”

TSMC Fab 14 12”

TSMC Fab 14 12”

TSMC Fab 14 12”

EWS name location | ARDENTEC TAIWAN | ARDENTEC TAIWAN | ARDENTEC TAIWAN | ARDENTEC TAIWAN
Assembly plant AMKOR ATP1 AMKOR ATP1 AMKOR ATP1 AMKOR ATP3
location

FT name location AMKOR ATP3 AMKOR ATP3 AMKOR ATP3 AMKOR ATP3
Package LQFP100L LQFP100L LQFP100L UFBGA144 P0.8
description 14x14x1.4 14x14x1.4 14X14x1.4 10x10x0.6

MDG-MCD-RER1715
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Lot 20 Lot 21 Lot 26
RER Lot ID Die Die Die

reliability reliability reliability
Finish Good ES32F413ZGJ6$P2 ES32F746NGH6$P3 ES32F446ZCH6$P2
Die Name / Cut 463/ Cut1.0 449/ Cut 1.1 421/Cut 1.0
Laboratory location ST Grenoble ST Grenoble ST Grenoble

Fab name location

TSMC Fab 14 12”

TSMC Fab 14 12”

TSMC Fab 14 12”

EWS name location ARDENTEC TAIWAN | ARDENTEC TAIWAN | ARDENTEC TAIWAN
Assembly plant AMKOR ATP3 AMKOR ATP3 AMKOR ATP3
location
FT name location AMKOR ATP3 AMKOR ATP3 AMKOR ATP3
"y UFBGA144 P0.8 TFBGA216 P0.8 UFBGA144 P0.5
Package description 10x10x0.6 13x13x1.2 7x7x0.6
Lot 28 Lot 29 Lot 30
RER Lot ID Die Die Die
reliability reliability reliability
Finish Good ES32F469NGH6$P2 32F769NIH6$P4 ES32F723IEK6$P2
Die Name / Cut 434 /Cut1.0 451/ Cut 1.1 452 /Cut 1.0
Laboratory location ST Grenoble ST Grenoble ST Grenoble

Fab name location

TSMC Fab 14 12”

TSMC Fab 14 12”

TSMC Fab 14 12”

EWS name location ARDENTEC TAIWAN | ARDENTEC TAIWAN | ARDENTEC TAIWAN
Assembly plant AMKOR ATP3 AMKOR ATP3 AMKOR ATP3
location
FT name location AMKOR ATP3 AMKOR ATP3 AMKOR ATP3
Package descriotion TFBGA216 P0.8 TFBGA216 P0.8 UFBGA176 P0.65
g P 13x13x1.2 13x13x1.2 10X10X0.6
Lot 31 Lot 32
RER Lot ID Die Die
reliability reliability
Finish Good ES32F407IGH6$P8 ES32F207IEH6$PB
Die Name / Cut 413 /Cut1.4 411/Cut 2.6
Laboratory location ST Grenoble ST Grenoble

Fab name location

TSMC Fab 14 12”

TSMC Fab 14 12”

EWS name location ARDENTEC TAIWAN | ARDENTEC TAIWAN

Assembly plant AMKOR ATP3 AMKOR ATP3

location

FT name location AMKOR ATP3 AMKOR ATP3

Package description UFBGA176 P0.65 UFBGA176 P0.65
g P 10X10X0.6 10X10X0.6

MDG-MCD-RER1715
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2.2.1.2 Devices used for package evaluation:

Lot 1,2,3 Lot 4 Lot 5 Lot 6
RER Lot ID Package Package Package Package
reliability reliability Reliability Reliability
Finish Good ES32F407IGH6 IS32F405RGT6 ES32F405RGT6 ES32F405Z2GT6
$P7 $S6 $P6 $P6
Die Name / Cut 413/ Cut1.3 413/ Cut1.3 413/ Cut1.3 413/ Cut1.3
Labo.r atory ST Grenoble ST Rousset ST Rousset ST Rousset
location
Fab name TSMC Fab 14 12" TSMC Fab14 12 TSMC Fab14 12 TSMC Fab14 12"
location
EWS_name ST Rousset ST Rousset ST Rousset ST Rousset
location
Assembly plant AMKOR ATP3 Jsce AMKOR ATP1 AMKOR ATP1
location
Package UFBGA176 P0.65 LQFP64 LQFP64 LQFP144
description 10x10x0.6 10x10x1.4 10x10x1.4 20x20x1.4
Lot 7 Lot 9 Lot 15 Lot 16 Lot 17
RER Lot ID Package Package Package Package Package
reliability reliability reliability reliability reliability
Finish Good ES32F417I1GT6 ES32F429NIH6 ES32F429Z71Y6 ES32F4050GY6 ES32F429BIT6
$Y6 $P9 $T9 $T7 $P9
g'uet Name / 413/ Cut1.3 419/ Cut2.2 419/ Cut2.0 413/ Cut1.3 419/ Cut2.2
Labo_ratory ST Rousset ST Grenoble ST Grenoble ST Grenoble ST Rousset
location
::ac';t’;g:‘“e TSMC Fab14 12" | TSMC Fab 14 12" | TSMCFab14 12" | TSMCFab 14 12" | TSMC Fab 14 12
EWS_name ST Rousset ST Rousset ST Rousset ST Rousset ST Rousset
location
A:ﬁmb'y ASE AMKOR AMKOR AMKOR AMKOR
P . ATP3 ATT1 ATT1 ATP1
location
Package LQFP176 TFBGA216 P0.8 LQFP208
description 24x24x1.4 13x13x1.2 WLCSP143 WLCSP90 28x28x1.4

MDG-MCD-RER1715
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Lot 22 Lot 23 Lot 24 Lot 25 Lot 27 Lot 31
RER Lot ID Package Package Package Package Package Package
reliability reliability reliability reliability reliability reliability
Finish 32F410CBU6 ES32F410TBY6 32F411VET6 ES32F745VGH6 | 32F411CEY6TR 32F429NIH6
Good $S3 $T3 $P2 $P3 $T2 $U9
g':t Name / 458/ Cut1.0 458/ Cut1.0 431/Cut1.0 449/ Cut 1.1 431/Cut1.0 419/ Cut2.2
:;acl:gir::‘ory ST Rousset ST Grenoble ST Grenoble ST Grenoble ST Grenoble ST Grenoble
Fab name TSMC Fab 14 TSMC Fab 14 TSMC Fab 14 TSMC Fab 14 TSMC Fab 14 TSMC Fab 14
location 12” 12” 12” 12” 12” 12”
EWS_name ST Rousset ST Rousset ST Rousset ST Rousset ST Rousset ST Rousset
location
A;ﬁmb'y Jsce AMKOR AMKOR AMKOR AMKOR MUAR
P . ATT1 ATP1 ATP3 ATT1 MU1A
location
Package UQFN48 LQFP100 TFBGA100 TFBGA216 P0.8
description 7X7 WLCSP36 14X14 8X8 WLCSP49 13x13x1.2

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-RER1715
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2.2.2 Front-End Information

Front-End Diffusion FAB
Die 413, 411, 419, 421, 423, 458, 431, 433 , 441, 463, 449,434,451,452
Wafer Fab Name TSMC Fab14

Taiwan Semiconductor Manufacturing Company, Ltd.
Wafer Fab Location/ Address No. 1-1, Nan-Ke North Rd., Southern Taiwan Science Park
741-44 Tainan, Taiwan

Process Technology Name CMOSM10 90nm
Wafer Diameter 12 inches
Wafer Thickness 775+/-25 ym

Die 413 : 4004 x 4258um / Die 411 : 4006 x 3674um / Die 419 : 5582 x 4556um
Die 423 : 3000 x 3000um / Die 458 : 2614 x 2588um / Die 431 : 3034 x 3220um

Die Size Die 433 : 3064 x 3064um / Die 441 : 3686 x 3658um / Die 463 : 4074 x 3986 ym
Die 449 : 5884 x 4574um / Die 421 : 3850 x 3728um / Die 434 : 5730 x 4928 ym
Die 451 : 6130 x 5572 ym / Die 452 : 4810 x 4376 ym

Scribe Line size x/y 80 x80 pym

Pad die

Size / Pad type : 63x73pum & 59x123um

Layer Under Metallization

- Material 50 nm Nitride + 580 nm Oxide
- Thickness
Metal 1 TaN/Ta/CuSeed/Cu 0.220 ym
Metal Layers Metal 2 TaN/Ta/CuSeed/Cu 0.280 um
- Number Metal 3 TaN/Ta/CuSeed/Cu 0.280 um
- Materials Metal 4 TaN/Ta/CuSeed/Cu 0.280 um
- Thickness Metal 5 TaN/Ta/CuSeed/Cu 0.280 um
Metal 6 Ta/TaN/AICu 0.730 pm
Metal 7 AICu 1.200 pm
Passivation Layers
- Number USG + NITRIDE
- Materials
- Thickness
Bac!( Metal Finishing RAW SILICON
- Thickness
Die overcoat:
- Material No
- Thickness

STM32F2x, STM32F4x, STM32F7x, STM32F42x / STM32F43x, STM32F410x,
STM32F401x, STM32F411x, STM32F401x, STM32F412x, STM32F413x,
Other Device using same process STM32F423x, STM32F446x,STM32F469x,STM32F479x,STM32F 767X,
STM32F769x, STM32F777x, STM32F779x, STM32F722x, STM32F 723,
STM32F730x, STM32F732x, STM32F733x

FIT Level (Ea=0.7eV, C.L: 60%, 55°C) FIT = 5.6 at qualification date
STM32F2x:
Soft Error Rate Alpha SER: 419 Fit/Mb conditions: 0.001a/20m2/h Temp: 125:0
- Alpha SER [FIT/Mb] Neutron SER: 410 Fit/Mb conditions: 13n/cm?h (>400Mev) Temp: 125°C
- Neutron SER [FIT/Mb] STM32F4x & STM32F7x:
- Conditions Alpha SER: 525 Fit/Mb conditions: 0.001a/cm?h Temp: 125°C
Neutron SER: 1195 Fit/Mb conditions: 13n/cm?h (>400Mev) Temp: 125°C
- Yes
Wafer Level Reliability Yes
- Electro-Migration (EM)
- Time Dependent Dielectric Breakdown (TDDB)
or Gate Oxide Integrity (GOI) Yes
- Hot Carrier Injection (HCI) Yes
- Negative Bias Thermal Instability (NBTI) Yes
- Stress Migration (SM) Yes

MDG-MCD-RER1715 Page 9/36
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Back-End Information

Package Description Package Package Package Package Package
UFBGA176 P0.65 LQFP64 LQFP64 LQFP100 LQFP144
10x10 10x10 10x10 14x14 20x20
Assembly Plant .
Name AMKOR ATP3 STATSChipPAC AMKOR ATP1

China (JSCC)

Assembly Plant
Location/ Address

119 North Science
Avenue
Special Economic
Processing Zone,
Binan Laguna, 4024,

188 Hua Xu Road,
Xujing County,
Qingpu District

201702 Shanghai,

Special economic Zone KM22 East service road,
South Superhighway,Cupang Muntinlupa City,
1702 Philippines

Philippines China
Die Thickness after
Back grinding 75 um +/- 12 375 um +/- 25um 290 pm +/- 25um | 375 pm +/- 25um 290 pm +/- 25um
Die sawing method
Step cut Step cut Step cut Step cut Step cut
Die attach material
- Supplier / refer EVERTECH SUMITOMO SUMITOMO
- Type (Glue/Film) DAF Ablestik ATB130U | ABLESTICK3 3230 AP4200 EPOXY CRM EPOXY CRM
GLUE 1076YB 1076YB
Wire bonding
- Type / diameter Gold wire Ag 96.5 Gold wire Gold wire Gold wire
0.8 mils 0.8 mils 0.8 mils 0.8 mils 0.8 mils
Lead Frame or UFBGA 10X10
substrate Material 176L+25 LQFP10x10 LQFP 10x10 LQFP14x14 LQFP20x20
P0.5 64L 100L 144L
DS7409HGB
Lead Platings PURE Tin PURE Tin Nickel: 0.4 pm minto 1.5 pm max
- Na_tures NA Thickness : Thickness : Palladium : 0.02 ym min to 0.15 ym max
- Thickness tolerance 7 to 20 um | tolerance 7 to 20 ym | Gold : 0.003 um min to 0.02 um max
Balls Material &
Diameter (BGA & SOLDER BALLS WITH
CSP) 200y DIAM SN96.5 NA NA NA NA
AG3.5%
Routing Layer
Material (CSP) NA NA NA NA NA
PBO passivation
(CSP) NA NA NA NA NA
Back side coating
(CSP) NA NA NA NA NA
- Material
Molding Compound / Low alpha
Resi lati
_?sm encapsulation GE100LFCS G631SHQ G631HQ G631HQ G631HQ
- lype SUMITOMO SUMITOMO SUMITOMO SUMITOMO
- Supplier / refer.
Package Moisture
Sensitivity Level 3 3 3 3 3

(JEDEC J-STD020D)

MDG-MCD-RER1715
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Package Package Package Package Package Package
Description LQFP176 LQFP208 TFBGA216 P0.8 UFBGA144 P0.8 TFBGA100 P0.8

24x24 28x28 13x13 10x10 8x8
Assembly
Plant Name ASE (TAIWAN) AMKOR ATP1 AMKOR ATP3
Assembly Special economic
Plant 550, Chung-Hwa Zone KM22 East .
Location/ Road Section service road, S 1_1|9ENorth S_cu;nce Avgnu;
Address 1,Chung-Li District, South pecia B.C°”°[“'° rocfggg‘g one,

Taoyuan City,32016 | Superhighway,Cupa mar::,hﬁ?u?:és ’
Taiwan ng Muntinlupa City, PP
1702 Philippines

Die Thickness
after Back 300 pm +/- 25um 290um+/-25 180 um +/- 25 75 um +/- 12 180 pum +/- 25
grinding
Die sawing
method Step cut Step cut Step cut Step cut Step cut
Die attach
material
- Supplier /
refer YIZTECH 8143 ASE Evertech ABLEBOND DAF Ablestik ABLEBOND
- Type ASE TAIWAN AP4200 GLUE 2300 ATB130U GLUE 2300
(Glue/Film)
Wire bonding
- Type/ Gold wire Gold wire Gold wire Gold wire Gold wire
diameter 0.8 mils 0.8 mils 0.8 mils 0.8 mils 0.8 mils
Lead Frame
or substrate | | QFP 176L5.84 SQ | LQ208L PADESSQ | trmaaraxizots | ot mog TFBGA 8x8 P 0.8
Material Copper C7025 DR C194 R Soh v SID 101395402
Lead Platings PURE Tin PURE Tin
- Na.tures Thickness : Thickness : NA NA NA
- Thickness tolerance 7 to 20 um | tolerance 7 to 20 pm
Balls Material
& Diameter NA NA SAC WITH 2501, DIAM SAC
(BGA & CSP) 105 DIAM 0.35 mm SN96.5 A‘é3 5% 105 DIAM 0.35 mm
Routing Layer
Material (CSP) NA NA NA NA NA
PBO
passivation NA NA NA NA NA
(CSP)
Back side
coating (CSP) NA NA NA NA NA
- Material
Molding
Compound /
E:g;" sulation SUMITOMO SUMITOMO HITACHI HITACHI HITACHI
_ Typg EME-G631H G631HQ GE100LFCS GE100LFCS GE100LFCS
- Supplier /
refer.
Package
Moisture
Sensitivity 3 3 3 3 3
Level (JEDEC
J-STD020D)
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Package Package Package
Descrpton | UFBGAfss | TFBGAMS | oraceeds | Pedess | Peciee | Fecse | Peckase
P0.5 7x7 P0.8 13x13
Assembly STATSChipPAC AMKOR
Plant Name AMKOR ATP3 MUAR MUTA China (JSCC) ATT1
Assembly 119 North Science | Tanjong Agas,
Plant Avenue Industrial Area, | 188 Hua Xu Road,
Location/ Special Economic 84007 Muar, Xujing County, b )
Address Processing Zone, Johor, Qingpu District Lun1 't:ér:\l'lqé\jv’nlgﬁio P.Il.r;% Sue‘,:‘(; ggﬂ:tg ';zggTZﬁ/van
Binan Laguna, Malaysia 201702 Shanghai, 9 P, tacy Y
4024, China
Philippines
gf';;rg::;ess 75 um 235 um 150 ym 355 um 355 um 355 um 355 um
grinding +/-12 +/- 25 +/- 25 +/- 25 +/- 25 +/- 25 +/- 25
Die sawing
method Step cut Step cut Step cut Step cut Step cut Step cut Step cut
Die attach
material
- Supplier /
refer ABLESTIK ABLESTIK ABLEBOND
-Type ATB130U 2100A GLUE 8290 NA NA NA na
(Glue/Film)
Wire bonding ) ) )
-Type / Gold wire Gold wire Ag wire NA NA NA na
diameter 0.8 mils 0.8 mils 0.8 mils
Lead Frame G G
or substrate UFBGA 7X7 TFBGA 13x13 UQFN 7X7 48L NA NA NA na
Material 144L 216L Sn
Lead Platings Sn : 98-100%
- Natures NA NA Thickness : NA NA NA na
- Thickness tolerance 7 to 20
um
Balls Material SACN125
& Diameter SN96.5 AG3.5% SACN306 NA SACN125 SACN125 SACN125 Diam
(BGA & CSP) Diam 200pm Diam 350pm Diam 230pym | Diam 230um | Diam 230um 250um
Routing Layer
Material NA NA NA RDL Cu RDL Cu RDL Cu RDL Cu
(CSP)
PBO PBO HD PBO HD PBOHD | PBOHD
fg;ls,')"atw" NA NA NA 8820 8820 8820 8820
Back side PET film PET film PET film PET film
coating (CSP) NA NA NA Lintec Lintec Lintec Lintec
- Material LC2850 LC2850 LC2850 LC2850
Molding
Compound /
ele:;“ sulation HITACHI HITACHI SUMITOMO NA NA NA NA
_ Typz GE100LFCS GE100LF1-2 G770
- Supplier /
refer.
Package
Moisture
Sensitivity 3 3 3 1 1 1 1
Level (JEDEC
J-STD020D)
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3 RELIABILITY EVALUATION PLAN / RESULTS SUMMARY

3.1 Reliability evaluation : strategy & results summary

The STM32Fx - dice 411, 413, 419, 421, 423, 458, 431, 433, 441, 449, 463, 434, 451, 452 - are 32 bits

microcontrollers.

These products are already qualified in ST Rousset R8” and/or in ST Crolles C300mm.

Product Die Qualification Report Plant
STM32F405/407/415/417 413 Egsmgglggg sSTT gg“::ectzsoso
STM32F205/207/215/217 411 D 9as ST Doussel B8
STM32F427/429/437/439 419 SIS ST Doussel X8
STM32F410 458 RERMCD1503 ST Crolles C300
STM32F401 423 RERMCD1219 ST Crolles C300
STM32F411 431 RERMCD1405 ST Crolles C300
STM32F401 433 RERMCD1303 ST Crolles C300
STM32F412 441 RERMCD1423 ST Crolles C300
STM32F413/F423 463 RERMCD1525 ST Crolles C300
STM32F745/746/750/756 449 RERMCD1309 ST Crolles C300
STM32F446 421 RERMCD1417 ST Crolles C300
STM32F469/479 434 RERMCD1407 ST Crolles C300
STM32F765/767/769/777/779 451 RERMCD1501 ST Crolles C300
STM32F722/723/730/732/733 452 RERMCD1524 ST Crolles C300

The packages used are already qualified for STM32 product families

) Qualification Assembly Plant Final Test plant
ackage R : .

eport location location
LQFP 176 24X24 RERMCD1023 ASE TAIWAN ST MUAR
LQFP 144 20X20 RERMCD1312 AMKOR ATP1 AMKOR ATP3
LQFP 100 14x14 RERMCD1312 AMKOR ATP1 AMKOR ATP3
LQFP 64 10X10 RERMCD1313 AMKOR ATP1 AMKOR ATP1
LQFP 64 10X10 RERMCD1621 JSCC JSCC
UFBGA 7x7 10X10 RERMCD1402 AMKOR ATP3 AMKOR ATP3
TFBGA 13x13 RERMCD1421 AMKOR ATP3 AMKOR ATP3
TFBGA 8x8 RERMCD1309 AMKOR ATP3 AMKOR ATP3
LQFP 208 28x28 RERMCD1518 AMKOR ATP1 AMKOR ATP3
UQFN 5x5 7x7 RERMCD1622 JSCC JSCC
WLCSP RERMCD1213 AMKOR ATT1 AMKOR ATT3

MDG-MCD-RER1715
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Based on these data, and according to “RELIABILITY TESTS AND CRITERIA FOR QUALIFICATION”
specification (DMS 0061692), following qualification strategy has been defined:

Die Qualification: 3 diffusion lots for 413 cut1.3
1 diffusion lot for 411 cut2.5
1 diffusion lot for 419 cut2.2
3 diffusion lots for 458 cut1.0
1 diffusion lot for 423 cut1.1
1 diffusion lot for 431 cut1.0
1 diffusion lot for 433 cut1.1
1 diffusion lot for 441 cut3.0
1 diffusion lot for 463 cut1.0
1 diffusion lot for 449 cut 1.1
1 diffusion lot for 421 cut 1.0
1 diffusion lot for 434 cut 1.0
1 diffusion lot for 451 cut 1.1
1 diffusion lot for 452 cut 1.0

Package Qualification: 3 assembly lots for UFBGA176 10x10
1 assembly lot for LQFP 64 10X10 Au
1 assembly lot for LQFP 64 10X10 Ag
1 assembly lot for LQFP 144 20X20
1 assembly lot for LQFP 176 24X24
1 assembly lot for LQFP 208 28x28
1 assembly lot for LQFP 100 14x14
2 assembly lot for TFBGA 216 13X13
1 assembly lot for TFBGA 100 8X8
1 assembly lot for WLCSP9O0 linked to die 413
1 assembly lot for WLCSP36 linked to die 458
1 assembly lot for WLCSP143 linked to die 419
1 assembly lot (CDM Only) for WLCSP49 linked to die 431
1 assembly lot for UFQFPN48

Additional lots performed on subsequent design fixes.

The reliability test plan and result summary are presented in the following tables:

MDG-MCD-RER1715 Page 14/36
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3.1.1 Die related tests:

The die oriented test results are summarized in table 1.

Table 1. Die oriented test results

Die Related Tests - short description

Sample Read out
Description Test/Method Conditions Si Criteria / Lot 1
i1ze q
Duration
Die 413 | Die 413 | Die 413
Cut1.3 Cut1.3 | Cut1.3
Electrostatic discharge - Human Body Model
ANSI/ESDA/ 2000V
ESD HBM JEDEC JS-001 1500Q, 100pF 3x3 1K\écc)>rrr11g/iEAT - 0/3 0/3 0/3
Electrostatic discharge - Charge Device Model
ANSI/ESD
ESD CDM STM5.3.1 UFBGA176 3x3 Class C3 250V 0/3 0/3 0/3
LATCH UP
LU JESD78 NA 6x3 AORT - 0/6 0/6 0/6
NVM Endurance & Data Retention — 10kcy EW @ 125°C then Storage
AO/R1
EDR JESD-22A117 HTB 150°C 77x3 10kcy + 1500h or77 or77 orr7
1500h bake
NVM Endurance & Data Retention — 10kcy EW @ 25°C then Storage
AO/R1
EDR JESD-22A117 HTB 150°C 77x3 10kcy + 168h o/77 0/77 o177
168h bake
N NVM Endurance & Data Retention — 10kcy EW @ -40°C then Storage
AO/R1
EDR JESD-22A117 HTB 150°C 77x3 10kcy + 168h o/77 0/77 o177
168h bake
Early Life Failure Rate
MIL-STD-883
Method 1005 HTOL AO/R1
ELFR JESD22-A108 125°C. 3V6 800x3 48h 48h 0/800 0/800 | 0/800
JESD74
High Temperature Operating Live
HTOL AO/R1
HTOL JESD-22A108 125°C. 3V6 77x3 1200h 1200h 0/77 0/77 o/77

MDG-MCD-RER1715
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Die Related Tests - short description Results
Sample Read out
Description Test/Method Conditions Si Criteria / Lot 8
1ze a
Duration
Die 411
Cut 2.5
Electrostatic discharge - Human Body Model
ANSI/ESDA/ 2000V
ESD HBM JEDEC JS-001 1500Q, 100pF 3x1 1K\égrrr11g/ir?AT - 0/3
Electrostatic discharge - Charge Device Model
ANSI/ESD
ESD CDM STM5.3.1 UFBGA176 3x1 Class C4 500V 0/3
LATCH UP
AO/R1
LU JESD78 NA 6x1 1950 - 0/6
NVM Endurance & Data Retention — 10kcy EW @ 125°C then Storage
AO/R1
EDR JESD-22A117 HTB 150°C 77x1 10kcy + 1500h orr7
1500h bake
NVM Endurance & Data Retention — 10kcy EW @ 25°C then Storage
AO/R1
EDR JESD-22A117 HTB 150°C 77x1 10kcy + 168h o/77
168h bake
N NVM Endurance & Data Retention — 10kcy EW @ -40°C then Storage
AO/R1
EDR JESD-22A117 HTB 150°C 77x1 10kcy + 168h o/77
168h bake
Early Life Failure Rate
MIL-STD-883
Method 1005 HTOL AO/R1
ELFR JESD22-A108 125°C. 3V6 500x1 48h 48h 0/500
JESD74
High Temperature Operating Live
HTOL AO/R1
HTOL JESD-22A108 125°C. 3V6 77X1 1200h 1200h orr7
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Die Related Tests - short description Results
Sample Read out
Description Test/Method Conditions Size Criteria / Lot 9
Duration
Die 419
Cut2.2
Electrostatic discharge - Human Body Model
ANSI/ESDA/
ESD HBM JEDEC JS-001 1500Q, 100pF 3x1 2000V - 0/3
Electrostatic discharge - Charge Device Model
ANSI/ESD
ESD CDM STM5.3.1 TFBGA216 3x1 Class C3 250V 0/3
LATCH UP
AO/R1 _ *
LU JESD78 NA 6x1 125°C 0/6
NVM Endurance & Data Retention — 10kcy EW @ 125°C then Storage
AO/R1
EDR JESD-22A117 HTB 150°C 77x1 10kcy + 1500h or77
1500h bake
NVM Endurance & Data Retention — 10kcy EW @ 25°C then Storage
AO/R1
EDR JESD-22A117 HTB 150°C 77x1 10kcy + 168h o/77
168h bake
N NVM Endurance & Data Retention — 10kcy EW @ -40°C then Storage
AO/R1
EDR JESD-22A117 HTB 150°C 77x1 10kcy + 168h o/77
168h bake
Early Life Failure Rate
MIL-STD-883
Method 1005 HTOL AO/R1
ELFR JESD22-A108 125°C, 3V 500x1 a8h 48h 0/500
JESD74
High Temperature Operating Live
HTOL AO/R1
HTOL JESD-22A108 125°C. 3V6 77x1 1200h 1200h or77

(*) MSV 5V on PA4 & PA5
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Die Related Tests - short description Results
Sample Read out
Description Test/Method Conditions Si p Criteria / Lot 11 Lot 12
lze Duration
Die 458 | Die 458 | Die 458
Cut 1.0 Cut1.0 | Cut1.0
Electrostatic discharge - Human Body Model
ANSI/ESDA/
ESD HBM JEDEC JS-001 1500Q, 100pF 3x3 2000V - 0/3 0/3 0/3
Electrostatic discharge - Charge Device Model
ANSI/ESD
ESD CDM STM5.3.1 LQFP64 3x3 Class C4 500V 0/3 0/3 0/3
LATCH UP
LU JESD78 NA 6x3 AORT - 0/6 0/6 0/6
NVM Endurance & Data Retention — 10kcy EW @ 125°C then Storage
AO/R1
EDR JESD-22A117 HTB 150°C 77x3 10kcy + 1500h or77 or77 or77
1500h bake
NVM Endurance & Data Retention — 10kcy EW @ 25°C then Storage
AO/R1
EDR JESD-22A117 HTB 150°C 77x3 10kcy + 168h o077 o/77 orr7
168h bake
N NVM Endurance & Data Retention — 10kcy EW @ -40°C then Storage
AO/R1
EDR JESD-22A117 HTB 150°C 77x3 10key + 168h o/77 or77 or77
168h bake
Early Life Failure Rate
MIL-STD-883
Method 1005 HTOL AO/R1
ELFR JESD22-A108 125°C. 3V6 800x3 48h 48h 0/800 0/800 0/800
JESD74
High Temperature Operating Live
HTOL AO/R1
HTOL JESD-22A108 125°C. 3V6 77x3 1200h 1200h /77 /77 /77
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Die Related Tests - short description Results
s I Read out
Description Test/Method Conditions ?S’."p € Criteria / Lot 13
1ze 9
Duration
Die 423
Cut 1.1
Electrostatic discharge - Human Body Model
ANSI/ESDA/
ESD HBM JEDEC JS-001 1500Q, 100pF 3x1 2000V - 0/3
Electrostatic discharge - Charge Device Model
ANSI/ESD
ESD CDM STM5.3.1 LQFP100 3x1 Class C4 500V 0/3
LATCH UP
AO/R1
LU JESD78 NA 6X1 phedivh - 0/6
NVM Endurance & Data Retention — 10kcy EW @ 125°C then Storage
AO/R1
EDR JESD-22A117 HTB 150°C 77x1 10kcy + 1500h o/77
1500h bake
NVM Endurance & Data Retention — 10kcy EW @ 25°C then Storage
AO/R1
EDR JESD-22A117 HTB 150°C 77x1 10kcy + 168h or77
168h bake
N NVM Endurance & Data Retention — 10kcy EW @ -40°C then Storage
AO/R1
EDR JESD-22A117 HTB 150°C 77x1 10kcy + 168h o777
168h bake
Early Life Failure Rate
MIL-STD-883
Method 1005 HTOL AO/R1
ELFR JESD22-A108 125°C, 3V6 500x1 48h 48h 0/500
JESD74
High Temperature Operating Live
HTOL AO/R1
HTOL JESD-22A108 125°C. 3V6 77x1 1200h 1200h o/77
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Die Related Tests - short description Results
Sample Read out
Description Test/Method Conditions Size Criteria / Lot 14
Duration
Die 431
Cut 1.0
Electrostatic discharge - Human Body Model
ANSI/ESDA/
ESD HBM JEDEC JS-001 1500Q, 100pF 3x1 2000V - 0/3
Electrostatic discharge - Charge Device Model
ANSI/ESD
ESD CDM STM5.3.1 LQFP100 3x1 Class C3 250V 0/3
LATCH UP
AO/R1
LU JESD78 NA 6x1 125°C - 0/6
NVM Endurance & Data Retention — 10kcy EW @ 125°C then Storage
AO/R1
EDR JESD-22A117 HTB 150°C 77x1 10kcy + 1500h or77
1500h bake
NVM Endurance & Data Retention — 10kcy EW @ 25°C then Storage
AO/R1
EDR JESD-22A117 HTB 150°C 77x1 10kcy + 168h /77
168h bake
N NVM Endurance & Data Retention — 10kcy EW @ -40°C then Storage
AO/R1
EDR JESD-22A117 HTB 150°C 77x1 10kcy + 168h o/77
168h bake
Early Life Failure Rate
MIL-STD-883
Method 1005 HTOL AO/R1
ELFR JESD22-A108 125°C, 3V 500x1 a8h 48h 07500
JESD74
High Temperature Operating Live
HTOL AO/R1
HTOL JESD-22A108 125°C. 3V6 77x1 1200h 1200h or77
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Die Related Tests - short description Results
Sample Read out
Description Test/Method Conditions Si Criteria / Lot 18
i1ze 5
Duration
Die 433
Cut 1.1
Electrostatic discharge - Human Body Model
ANSI/ESDA/
ESD HBM JEDEC JS-001 1500Q, 100pF 3x1 2000V - 0/3
Electrostatic discharge - Charge Device Model
ANSI/ESD
ESD CDM STM5.3.1 LQFP100 3x1 Class C4 500V 0/3
LATCH UP
AO/R1
LU JESD78 NA 6x1 125°C - 0/6
NVM Endurance & Data Retention — 10kcy EW @ 125°C then Storage
AO/R1
EDR JESD-22A117 HTB 150°C 77x1 10kcy + 1500h 0/77
1500h bake
NVM Endurance & Data Retention — 10kcy EW @ 25°C then Storage
AO/R1
EDR JESD-22A117 HTB 150°C 77x1 10kcy + 168h 0/77
168h bake
N NVM Endurance & Data Retention — 10kcy EW @ -40°C then Storage
AO/R1
EDR JESD-22A117 HTB 150°C 77x1 10kcy + 168h 0/77
168h bake
Early Life Failure Rate
MIL-STD-883
Method 1005 HTOL AO/R1
ELFR JESD22-A108 125°C, 3V6 500x1 48h 48h 0/500
JESD74
High Temperature Operating Live
HTOL AO/R1
HTOL JESD-22A108 125°C. 3V6 77x1 1200h 1200h 0/77
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Die Related Tests - short description Results

Read out
Criteria / Lot 19
Duration

Sample
Size

Description Test/Method Conditions

Die 441
Cut3.0

Electrostatic discharge - Human Body Model

ANSI/ESDA/

ESDHBM | jEpEC Js-001

1500Q, 100pF 3x1 2000V - 0/3

Electrostatic discharge - Charge Device Model

ANSI/ESD UFBGA144

ESD CDM STM5.3.1 P08 3x1 Class C4 500V 0/3
LATCH UP
AO/R1
LU JESD78 NA 6x1 125°C - 0/6

NVM Endurance & Data Retention — 10kcy EW @ 125°C then Storage

AO/R1
EDR JESD-22A117 HTB 150°C 77x1 10kcy + 1500h or77
1500h bake

NVM Endurance & Data Retention — 10kcy EW @ 25°C then Storage

AO/R1
EDR JESD-22A117 HTB 150°C 77x1 10key + 168h orr7
168h bake

N NVM Endurance & Data Retention — 10kcy EW @ -40°C then Storage

AO0/R1
EDR JESD-22A117 HTB 150°C 77x1 10kcy + 168h 0/77
168h bake
Early Life Failure Rate
MIL-STD-883
Method 1005 HTOL AO/R1
ELFR JESD22-A108 125°C, 3V6 500x1 48h 48h 0/500
JESD74
High Temperature Operating Live
HTOL AO0/R1
HTOL JESD-22A108 125°C. 3V6 77x1 1200h 1200h 0/77
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Die Related Tests - short description Results
Sample Read out
Description Test/Method Conditions Size Criteria / Lot 20
Duration
Die 463
Cut1.0
Electrostatic discharge - Human Body Model
ANSI/ESDA/
ESD HBM JEDEC JS-001 1500Q, 100pF 3x1 2000V - 0/3
Electrostatic discharge - Charge Device Model
ANSI/ESD UFBGA144
ESD CDM STM5.3.1 P08 3x1 Class C3 250V 0/3
LATCH UP
AO/R1
LU JESD78 NA 6x1 125°C - 0/6
NVM Endurance & Data Retention — 10kcy EW @ 125°C then Storage
AO/R1
EDR JESD-22A117 HTB 150°C 77x1 10kcy + 1500h or77
1500h bake
NVM Endurance & Data Retention — 10kcy EW @ 25°C then Storage
AO/R1
EDR JESD-22A117 HTB 150°C 77x1 10kcy + 168h /77
168h bake
N NVM Endurance & Data Retention — 10kcy EW @ -40°C then Storage
AO/R1
EDR JESD-22A117 HTB 150°C 77x1 10kcy + 168h o/77
168h bake
Early Life Failure Rate
MIL-STD-883
Method 1005 HTOL AO/R1
ELFR JESD22-A108 125°C, 3V 500x1 a8h 48h 07500
JESD74
High Temperature Operating Live
HTOL AO/R1
HTOL JESD-22A108 125°C. 3V6 77x1 1200h 1200h or77
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Die Related Tests - short description Results

Read out
Criteria / Lot 21
Duration

Sample
Size

Description Test/Method Conditions

Die 449
Cut1.1

Electrostatic discharge - Human Body Model

ANSI/ESDA/

ESDHBM | jEpEC Js-001

1500Q, 100pF 3x1 2000V - 0/3

Electrostatic discharge - Charge Device Model

ANSI/ESD TFBGA216

ESD CDM STM5.3.1 P08 3x1 Class C3 250V 0/3
LATCH UP
AO/R1
LU JESD78 NA 6x1 125°C - 0/6

NVM Endurance & Data Retention — 10kcy EW @ 125°C then Storage

AO/R1
EDR JESD-22A117 HTB 150°C 77x1 10kcy + 1500h or77
1500h bake

NVM Endurance & Data Retention — 10kcy EW @ 25°C then Storage

AO/R1
EDR JESD-22A117 HTB 150°C 77x1 10key + 168h o177
168h bake

N NVM Endurance & Data Retention — 10kcy EW @ -40°C then Storage

AO/R1
EDR JESD-22A117 HTB 150°C 77x1 10kcy + 168h o/77
168h bake
Early Life Failure Rate
MIL-STD-883
Method 1005 HTOL AO/R1
ELFR JESD22-A108 125°C, 3V6 500x1 48h 48h 0/500
JESD74
High Temperature Operating Live
HTOL AO/R1
HTOL JESD-22A108 125°C. 3V6 77x1 1200h 1200h 0/77
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Die Related Tests - short description Results
Sample Read out
Description Test/Method Conditions Si Criteria / Lot 26
i1ze 5
Duration
Die 421
Cut 1.0
Electrostatic discharge - Human Body Model
ANSI/ESDA/
ESD HBM JEDEC JS-001 1500Q, 100pF 3x1 2000V - 0/3
Electrostatic discharge - Charge Device Model
ANSI/ESD UFBGA144
ESD CDM STM5.3.1 PO 5 3x1 Class C3 250V 0/3
LATCH UP
AO/R1
LU JESD78 NA 6x1 195 - 0/6
NVM Endurance & Data Retention — 10kcy EW @ 125°C then Storage
AO/R1
EDR JESD-22A117 HTB 150°C 77x1 10kcy + 1500h or77
1500h bake
NVM Endurance & Data Retention — 10kcy EW @ 25°C then Storage
AO/R1
EDR JESD-22A117 HTB 150°C 77x1 10kcy + 168h /77
168h bake
N NVM Endurance & Data Retention — 10kcy EW @ -40°C then Storage
AO/R1
EDR JESD-22A117 HTB 150°C 77x1 10kcy + 168h 0/77
168h bake
Early Life Failure Rate
MIL-STD-883
Method 1005 HTOL AO/R1
ELFR JESD22-A108 125°C, 3V6 500x1 48h 48h 0/500
JESD74
High Temperature Operating Live
HTOL AO/R1
HTOL JESD-22A108 125°C. 3V6 77x1 1200h 1200h or77
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Die Related Tests - short description Results
Sample Read out
Description Test/Method Conditions Si Criteria / Lot 28
i1ze 5
Duration
Die 434
Cut1.0
Electrostatic discharge - Human Body Model
ANSI/ESDA/
ESD HBM JEDEC JS-001 1500Q, 100pF 3x1 2000V - 0/3
Electrostatic discharge - Charge Device Model
ANSI/ESD UFBGA144
ESD CDM STM5.3.1 PO 5 3x1 Class C3 250V 0/3
LATCH UP
AO/R1
LU JESD78 NA 6x1 125°C - 0/6
NVM Endurance & Data Retention — 10kcy EW @ 125°C then Storage
AO/R1
EDR JESD-22A117 HTB 150°C 77x1 10kcy + 1500h or77
1500h bake
NVM Endurance & Data Retention — 10kcy EW @ 25°C then Storage
AO/R1
EDR JESD-22A117 HTB 150°C 77x1 10kcy + 168h 0/77
168h bake
N NVM Endurance & Data Retention — 10kcy EW @ -40°C then Storage
AO/R1
EDR JESD-22A117 HTB 150°C 77x1 10kcy + 168h /77
168h bake
Early Life Failure Rate
MIL-STD-883
Method 1005 HTOL AO/R1
ELFR JESD22-A108 125°C, 3V6 500x1 48h 48h 0/500
JESD74
High Temperature Operating Live
HTOL AO/R1
HTOL JESD-22A108 125°C. 3V6 77x1 1200h 1200h or77
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Die Related Tests - short description Results
Sample Read out
Description Test/Method Conditions Si p Criteria / Lot 29
i1ze 5
Duration
Die 451
Cut 1.1
Electrostatic discharge - Human Body Model
ANSI/ESDA/
ESD HBM JEDEC JS-001 1500Q, 100pF 3x1 2000V - 0/3
Electrostatic discharge - Charge Device Model
ANSI/ESD UFBGA144
ESD CDM STM5.3.1 PO 5 3x1 Class C3 250V 0/3
LATCH UP
AO/R1
LU JESD78 NA 6x1 125°C - 0/6
NVM Endurance & Data Retention — 10kcy EW @ 125°C then Storage
AO/R1
EDR JESD-22A117 HTB 150°C 77x1 10kcy + 1500h or77
1500h bake
NVM Endurance & Data Retention — 10kcy EW @ 25°C then Storage
AO/R1
EDR JESD-22A117 HTB 150°C 77x1 10kcy + 168h 0/77
168h bake
N NVM Endurance & Data Retention — 10kcy EW @ -40°C then Storage
AO/R1
EDR JESD-22A117 HTB 150°C 77x1 10kcy + 168h /77
168h bake
Early Life Failure Rate
MIL-STD-883
Method 1005 HTOL AO/R1
ELFR JESD22-A108 125°C. 3V6 500x1 48h 48h 0/500
JESD74
High Temperature Operating Live
HTOL AO/R1
HTOL JESD-22A108 125°C. 3V6 77x1 1200h 1200h or77
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Die Related Tests - short description Results
Sample Read out
Description Test/Method Conditions Si Criteria / Lot 30
i1ze 5
Duration
Die 452
Cut1.0
Electrostatic discharge - Human Body Model
ANSI/ESDA/
ESD HBM JEDEC JS-001 1500Q, 100pF 3x1 2000V - 0/3
Electrostatic discharge - Charge Device Model
ANSI/ESD UFBGA144
ESD CDM STM5.3.1 PO 5 3x1 Class C3 250V 0/3
LATCH UP
AO/R1
LU JESD78 NA 6x1 125°C - 0/6
NVM Endurance & Data Retention — 10kcy EW @ 125°C then Storage
AO/R1
EDR JESD-22A117 HTB 150°C 77x1 10kcy + 1500h or77
1500h bake
NVM Endurance & Data Retention — 10kcy EW @ 25°C then Storage
AO/R1
EDR JESD-22A117 HTB 150°C 77x1 10kcy + 168h 0/77
168h bake
N NVM Endurance & Data Retention — 10kcy EW @ -40°C then Storage
AO/R1
EDR JESD-22A117 HTB 150°C 77x1 10kcy + 168h /77
168h bake
Early Life Failure Rate
MIL-STD-883
Method 1005 HTOL AO/R1
ELFR JESD22-A108 125°C, 3V6 500x1 48h 48h 0/500
JESD74
High Temperature Operating Live
HTOL AO/R1
HTOL JESD-22A108 125°C. 3V6 77x1 1200h 1200h or77
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Die Related Tests - short description Results
Sample Read out
Description Test/Method Conditions Size Criteria / Lot 31 Lot 32
Duration
Die 413 Die 411
cut1.4 cut2.6
Electrostatic discharge - Human Body Model
ANSI/ESDA/
ESD HBM JEDEC JS-001 1500Q, 100pF 3x1 2000V - 0/3 0/3
Electrostatic discharge - Charge Device Model
3x1 Class C3 250V 0/3 NA
ANSI/ESD UFBGA144
ESD CDM STM5.3.1 P0.5
3x1 Class C4 500V NA 0/3
LATCH UP
AO/R1
LU JESD78 NA 6x1 125°C - 0/6 0/6
NVM Endurance & Data Retention — 10kcy EW @ 125°C then Storage
AO/R1
EDR JESD-22A117 HTB 150°C 77x1 10key + 168h or77 or77
168h bake
High Temperature Operating Live
HTOL AO/R1
HTOL JESD-22A108 125°C. 3V6 77x1 166h 168h or77 o077
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3.1.2 Packages related tests:

The package oriented test results are summarized in the following tables.

3.1.21 UFBGA10x10 176L package oriented test result

Package related Test Results

Description Test/Method Conditions Sar{tp - Criteria 22 ‘?Ut Lot 2 Lot 3
Size / Duration

Die 413 Die 413 Die 413
Cut 1.3 Cut 1.3 Cut1.3
ESD Charge Device Model
ANSI/ESDA CLASS
ESD CDM STM5.3.1 N.A 3x3 c3 250V 0/3 0/3 0/3
Preconditioning: moisture sensitivity level 3
J-STD-020D Peak temperature at
PC JESD22-A113 260 °C, 3 IR-reflows 179x3 AO/R1 NA 0/179 0/179 0/179
Temperature Humidity Bias after Preconditioning
85°c, 85% RH AO/R1
THB JESD 22-A101 Bias 3v6 25x3 1000h 1000h 0/25 0/25 0/25
Thermal Cycling after Preconditioning
77x3 500cy 0/77 0/77 0/77
TC JESD 22-A104 65¢/+150°C ’ggéi;
77x3 1000cy for | 477 077 077
monitoring
High Temperature Storage Life after Preconditioning
HTSL JESD 22-A103 150°c 77%3 ORI 1000h 077 077 077
Construction Analysis
Construction
Analysis
including :
-Wirebond .
JESD 22B102 No major
CA shear JESDB100/B108 50x3 - concern NC NC NC
-Wire bond pull
-Solderability
-Physical
-Dimension

Note : SAM done after PC, THB, TC, HTSL : No delamination observed
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3.1.23 QFP 10x10 64L, 14x14 100L, 20x20 144L, 24x24 176L & 28x28 208L package oriented test
result:

Package Related Tests Results

Sample Readout/ LOT6 LOT7

Description Test/Method Conditions i Criteria LQFP LQFP
Size Duration 20x20 24x24

Die 413 | Die 413 Die 413 Die 413 | Die 419 | Die 431
Cut1.3 Cut1.3 Cut1.3 Cut1.3 Cut2.0 Cut1.0

ESD Charge Device Model

ANSI/ESDA Class
ESD CDM N.A 3x6 250V 0/3 0/3 0/3 0/3 0/3 0/3
STM5.3.1 C3

Preconditioning: moisture sensitivity level 3

J-STD-020
PC MSL3 308x6 AO/R1 NA 0/308 0/308 0/308 0/308 0/308 0/308
JESD22-A113

High Temperature Storage Life after Preconditioning

HTSL JESD 22-A103 150°c 77x6 /1\8(/)%; 1000h 0/77 0/77 0/77 0/77 0/77 0/77
Thermal Cycling after Preconditioning
500cy 0/77 0/77 0/77 0/77 0/77 0/77
-65¢/ AO/R1
TC JESD 22-A104 77x6
+150°c 500cy | 1000cy for
o 0/77 o/77 0/77 0/77 0/77 0/77
monitoring
Temperature Humidity Bias after Preconditioning
85°C/85%R AO/R1 0/77
THB JESD 22-A101 ) 77x6 1000h /77 o/77 /77 /77 /77
H Bias 3v6 1000h (500h)
Unbiased Hightly Accelerated temperature after Preconditioning
130°C
UHAST | JESD22A118 | ,85% 2Atm | 77x6 Agéw 96h o7 | o7 | o7 | o7 | o7r | ot
RH
Construction Analysis
Construction
Analysis
including : 2J2EBS182 N ]
-Wirebond shear 0 major
CA -Wire bond pull JESDB100/ 50x6 NA concern NC NC NC NC NC NC
-Solderability B108
-Physical
-Dimension

Note : SAM done after PC, THB, TC, HTSL : No delamination observed
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31.24 TFBGA 13x13 216L, 8X8 100L package oriented test result:

Package related Test Results
Lot 31
" i Sample o Read out Lot 9 Lot25
Description Test/Method Conditions Size Criteria / Duration TFi?égﬂi TFBGA100 TF53£’2?1 6
Die 419 Die 449 Die 419
Cut 2.2 Cut1.1 Cut 2.2
ESD Charge Device Model
ANSI/ESDA CLASS
ESD CDM STM5.3.1 N.A 3x3 c3 250V 0/3 0/3 0/3
Preconditioning: moisture sensitivity level 3
J-STD-020D Peak temperature at
PC JESD22-A113 260 °C, 3 IR-reflows 231x3 AO/R1 NA 0/231 0/231 0/231
Temperature Humidity Bias after Preconditioning
85°c, 85% RH AO/R1
THB JESD 22-A101 Bias 3v6 77x3 1000h 1000h or77 0/77 0/77
Thermal Cycling after Preconditioning
77x3 500cy or77 077 orr7
TC JESD 22-A104 -65c/+150°c égém
cy 1000cy for
77x3 L or77 or77 or77
monitoring
High Temperature Storage Life after Preconditioning
HTSL JESD 22-A103 150°c 77x3 ?86'3:] 1000h 0/77 0/77 0/77
Construction Analysis
Construction
Analysis
including :
-Wirebond .
JESD 22B102 No major No No No
CA she_ar JESDB100/B108 50x3 NA concern concern concern concern
-Wire bond pull
-Solderability
-Physical
-Dimension

Note: SAM done after PC, THB, TC, HTSL, Uhast : No delamination observed
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WLCSP143, WLCSP90, WLCSP36, WLCSP49 package oriented test result:

3.1.2.5

Package Related Tests

S !
Description ~ Test/Method Condiions - 0°  Criteria  R€adout/  LoT15  LOT16  LOT23  LOT2Y
Size Duration WLCSP143  WLCSP90 | WLCSP36 @ WLCSP49
419 413 458 431
Cut2.0 Cut1.3 Cut1.0 Cut1.0
ESD Charge Device Model
CLASS
c3 250V 0/3 0/3
ANSI/ESDA CLASS
ESD CDM STM5.3.1 N.A 3x4 c3 400V 0/3
CLASS
ca 500V 0/3
Preconditioning: moisture sensitivity level 1
J-STD-020 Elect test
PC JESD22-A113 MSL1 308x3 AO/RT NA 0/308 0/308 0/308
High Temperature Storage Life after Preconditioning
HTSL JESD 22-A103 150°c 77x3 /1\8(/)%; 1000h 0/77 0/77 0/77
Thermal Cycling after Preconditioning
500cy 0/77 0/77 0/77
° ° AO/R1
TC JESD 22-A104 | -65°c/+150°c 77x3
500cy [ 1000cy for
T 0/77 0/77 /77
monitoring
Temperature Humidity Bias after Preconditioning
85°C/85%RH AO/R1
THB JESD 22-A101 ] 77x3 1000h 0/77 0/77 0/77
Bias 3v6 1000h
Unbiased Hightly Accelerated temperature after Preconditioning
130°C ,85% AO/R1
UHAST JESD 22 A118 77x3 96h 0/77 0/77 0/77
2Atm RH 96h
Construction Analysis
Construction
Analysis
including - JESD 22B102
-Wirebond shear i
CA Wire bond pull | JESDB100/B | 503 NA '\é‘;n”;zjr?: NC NC NC
-Solderability 108
-Physical
-Dimension

Note: SAM done after PC, THB, TC, HTSL: No delamination observed
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3.1.2.6

UFQFPN48 7X7 package oriented test result:

Package Related Tests Results
S /
Description Test/Method Conditions a:?p e Criteria Resdad LOT22
Size Duration UQFPN48
458
Cut1.0
ESD Charge Device Model
ANSI/ESDA
ESD CDM STM5.3.1 N.A 3x1 CLASS C4 500V 0/3
Preconditioning: moisture sensitivity level 1
J-STD-020 Elect test
PC JESD22-A113 MSLA1 231x1 AO/RT NA 0/308
High Temperature Storage Life after Preconditioning
HTSL JESD 22-A103 150°c 77x1 AO/R1 1000h 0/77
1000h
Thermal Cycling after Preconditioning
500cy o/77
TC JESD 22-A104 65°C/+150°C 77x1 AOR1
500cy 1000cy for
0/77
monitoring
Temperature Humidity Bias after Preconditioning
85°C/85%RH AO/R1
THB JESD 22-A101 ] 77x1 1000h 0/77
Bias 3v6 1000h
Construction Analysis
Construction
Analysis
including : )
CA -Wirebond shear JESD 22B102 NA No major NG
-Wire bond pull JESDB100/B108 50x1 concern
-Solderability
-Physical
-Dimension
Note: SAM done after PC, THB, TC, HTSL: No delamination observed
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4 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 for product qualification

SOP 2.6.19: Process maturity level

ANSI/ESDA/JEDEC JS-001: Electrostatic discharge (ESD) sensitivity testing human body model (HBM)
ANSI/ESDA/JEDEC JS-002: Electrostatic discharge (ESD) sensitivity testing charge device model (CDM)
JESD78A: IC Latch-up test

JESD22-A103: High temperature storage life

JESD22-A118: Temperature Humidity Storage — unbiased

JESD22-A117: Endurance and Data retention

J-STD-020D: Moisture/reflow sensitivity classification for no hermetic solid state surface mount devices
JESD22-A113: Preconditioning of no hermetic surface mount devices prior to reliability testing
JESD22-A101: Steady state temperature humidity bias life test

JESD22-A118: Accelerated moisture resistance - unbiased hast

JESD22-A104: Temperature cycling

5 GLOSSARY

EDR
HTOL
HTB

ESD HBM
ESD CDM
LU

PC

THB

THS

TC
UHAST
HTSL
ELFR

CA

NVM endurance, data retention

High temperature operating life

High temperature bake

Electrostatic discharge (human body model)
Electrostatic discharge (charge device model)
Latch-up

Preconditioning (solder simulation)
Temperature humidity bias

Temperature Humidity Storage
Temperature cycling

Unbiased HAST

High temperature storage life

Early life failure rate

Construction Analysis

6 REVISION HISTORY

Date Revision
01-March-2018 1.0
06-March-2018 2.0
18-April-2018 3.0
04-July-2108 4.0
13-July-2018 5.0
17-July-2018 6.0

10-August-2018 7.0
09-November-2018 8.0

03-December-2018 9.0
04-January-2019  10.0

05-February-2019  11.0
19-February-2019  12.0
07-October-2019 13.0

01-February-2021  14.0
14-May-2021
(PCN12791)

14.1 Dominique GALIANO

Author
Bruno DERUDET
Bruno DERUDET

Frederic BRAVARD
Bruno DERUDET
Frederic BRAVARD
Frederic BRAVARD
Frederic BRAVARD
Bruno DERUDET

Bruno DERUDET
Frederic BRAVARD
Celine NAVARRO
Mathieu MARIN
Frederic BRAVARD
Céline NAVARRO
Mathieu MARIN
Mathieu MARIN

Changes

Initial release PCN10333

413XXX4: Add final EDR 1500h results

411XXX3: Add reliability results

Correction of typo error for Pure Tin Tolerance data
Add reliability results for die 419XXX5
Add PCN number PCN10595 linked to die 419XXX5
419: Add final Readout retention at 1500h
SER data: Add information for STM32F2x family
Add PCN10544, PCN10596 &PCN10671 linked to
Dice 458XXX1, 423XXX1, 431XXX1
Add dice 433XXX1, 441XXX1, 463XXX1
Add PCN107083 linked to die 449XXX1
TFBGA8x8, LQFP14x14, UQFN7x7, WLCSP36
Add 421XXX1 results

Add WLCSP49 CDM results of die 431XXX1
Add TFBGA216 13x13 Muar results
Add PCN 10816 linked to dice 434XXX1, 451XXX1,
Add PCN10896 linked to 413XXX5 & 411XXX4

Correct PCN references 413XXX5 (PCN12791) & 411XXX4
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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.

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.

The ST logo is a trademark of STMicroelectronics International NV and/or its affiliates, registered in the U.S. and
other countries
© 2021 STMicroelectronics International NV and/or its affiliates - All Rights Reserved
www.st.com
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RERMCD1302

CMOSM10 in CROLLES wafer fab / 411XXX5

Product / Process information

Commercial product STM32F2x

Product line 411X66

Product description STM32F 1Mbytes FLASH
Finish Good Code STM32F207IGH6

Production Mask Set revision

411XXX5 (Cut2.6)

Product Division

Microcontrollers Division (MCD)

Silicon process technology

CMOSM10

Wafer fabrication location

CRL, ST Crolles, France

Electrical Wafer Sort test plant location

TPY, ST Singapore

Package information

Package Assembly Plant location Final Test plant location
LQFP 176 (24x24) ASE (TAIWAN) ST MUAR, (MALAYSIA)
LQFP 144 (20x20) AMKOR ATK1 (KOREA) AMKOR ATK3 (KOREA)
LQFP 100 (14x14) AMKOR ATK1 (KOREA) AMKOR ATK3 (KOREA)
LQFP 64 (10x10) STATS ChipPAC (SHANGHAI) | STATS ChipPAC (SHANGHAI)
UFBGA 176 (10x10) AMKOR ATK4 (KOREA) AMKOR ATK3 (KOREA)

WLCSP66

STATS ChipPAC Singapore

STATS ChipPAC Singapore

RERMCD1302
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Reliability Evaluation Assessment: PASS

Approval List Document revision REV1.0
Function Site Name Date
Div Q&R Responsible Rousset JM.BOURGOGNE Sept-2013
Div Quality Manager Rousset P.NARCHE Sept-2013

Approval List Document Revision REV4.0

Function Name Date

Div Q&R Responsible Frederic BRAVARD 21-Jan-2015

Approval List Document Revision REV5.0

Div Q&R Responsible Frederic BRAVARD 26-Oct-2016

Approval List Document Revision REV6.0 & 6.1

Div Q&R Responsible Dominique GALIANO 29- Jan -2021
14 May 2021
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1 RELIABILITY EVALUATION OVERVIEW

1.1 Objectives

The purpose of this document is to assess the reliability of the product STM32F20x diffused in STM
CROLLES waferfab 12", France, and assembled in the following package:

- For LQFP176 24x24 in ASE, Taiwan

- For LQFP144 20x20 in AMKOR ATK1, Korea

- For LQFP100 14x14 in AMKOR ATK1, Korea

- For LQFP64 10x10 in STATS ChipPAC Shanghai, China

- For WLCSP66 in STATS ChipPAC Singapore

- For UFBGA176 10x10 in AMKOR ATK4, Korea.

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 the reliability tests results, the qualification is granted for the STM32F20x F/G and its subsets,
diffused in STM CROLLES 12” — France (die 411XXX1) and assembled in the above listed packages.
The report has been updated with reliability results of die 411XXX2 linked to PCN8461.

This report has been updated with reliability results of 411XXX5 (Cut 2.6) linked to PCN 12791 (Flash GO1
band gap design fix).

1.3 Context

The CMOSM10 Technology Platform is qualified in CROLLES waferfab by a transfer from Rousset plant for
additional sourcing.

» The STM32F2xx is used a qualification vehicle. It was already used as qualification driver to
validate CMOSM10 technology in Rousset Waferfab.
» The chosen product code is STM32F207IGH6 assembled in UFBGA176 in AMKOR ATK4.

Based on these data and according to our “Reliability tests and criteria for qualifications” specification (ADCS
0061692), the following reliability strategy is :

» 3 qualification lots on 411/UFBGA176 used for reliability trials described in below table
» Additional lots performed on subsequent design fixes

RERMCD1302 Page 4/13
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2 RELIABILITY TEST VEHICLE(S) CHARACTERISTICS

2.1 Reliability Test vehicle(s) description

The STM32F20x is processed in CMOSM10 (90nm) diffused in CROLLES 12”. The test vehicle used for the
die reliability evaluation is assembled in UFBGA176+25 package in AMKOR.

The STM32F20x family is based on the high-performance ARM® Cortex™-M3 32-bit RISC core operating
at a frequency of up to 120 MHz. The family incorporates high-speed embedded memories (Flash memory
up to 1 Mbyte, up to 128 Kbytes of system SRAM), up to 4 Kbytes of backup SRAM, and an extensive range
of enhanced 1/Os and peripherals connected to two APB buses, two AHB buses and a 32-bit multi-AHB bus

matrix

2.1.1 Reliability information

RER Lot ID

Lot 1

Lot 2

Lot 3

Lot 4

Finish Good

STM32F2071GH6

STM32F207I1GH6

STM32F207IGH6

STM32F217I1GH6

Die Name / Cut

411XXX1 / cut2.2

411XXX1 / cut2.2

411XXX1 / cut2.2

411XXX2 / cut2.5

Diffusion lot ID / wafer

ID Q239KHR Q239KHR Q239KHR Q405512
Trace Code HP305AFZ HP305AFZ HP305AFZ 7B443A3K
RELIS references RSST1310001 RSST1310002 RSST1318005 RSST1451002
Laboratory location Rousset Rousset Rousset Rousset
Fab name location CROLLES CROLLES CROLLES CROLLES

EWS name location

TPY - Singapore

TPY - Singapore

TPY - Singapore

TPY - Singapore

Assembly plant location AMKOR ATK4 AMKOR ATK4 AMKOR ATK4 AMKOR ATP3
FT name location AMKOR ATK3 AMKOR ATKS3 AMKOR ATK3 AMKOR ATP3
Package description BGA176+25 BGA176+25 BGA176+25 BGA176+25

RERMCD1302
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RER Lot ID Lot 5

Finish Good STM32F720IEH6$PC
Die Name / Cut 411XXX5 (Cut 2.6)
Diffusion lot ID / wafer ID VQ919715 / #24
Trace Code 7B931A7Y

RELIS references GRAL1851015
Laboratory location Grenoble

Fab name location CROLLES

EWS name location

ARDE - Ardentec

Assembly plant location

AMKOR ATP3

FT name location

AMKOR ATP3

Package description

UFBGA176 P0.65
10X10X0.6

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://best.st.com/Corporate/Quality/Documents/
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2.1.2 Front-End Information

Diffusion Process

Wafer Fab Name

ST Crolles 300

Wafer Fab Location/ Address

STMicroelectronics, 850 rue Jean Monnet, 38926 Crolles Cedex, France

Process Technology Name CMOSM10
Wafer Diameter 12 inch
Wafer Thickness 775425 um
Die Size 3X4mm
Technology Mask Number 43

Layer Under Metallization
- Material
- Thickness

40nm Nitride + 600 nm Oxide

Metal Layers
- Number
- Materials
- Thickness

Metal 1 TaN/CuSeed/Cu  0.240 pm
Metal 2 TaN/CuSeed/Cu  0.330 um
Metal 3 TaN/CuSeed/Cu  0.330 pm
Metal 4 TaN/CuSeed/Cu  0.330 pm
Metal 5 TaN/CuSeed/Cu  0.330 um
Metal 6 TaN/CuSeed/Cu  0.850 pm
Metal 7 AICu/TinArc 1.450 ym

Passivation Layers
- Number
- Materials
- Thickness

500nm Oxide + 550nm NITRIDE

Back Metal Finishing

- Thickness

No

Die overcoat:
- Material
- Thickness

No

Other Device using same process

STM32F2xx 411x66

FIT Level (Ea=0.7ev, C.L: 60%, 55°C)

12.9in 2012 limited by sample size

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

419 Fit/Mb
410 FitYMb
125°C 13n/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)
- Stress Migration (SM)

Yes
Yes
Yes
Yes
Yes
Yes
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2.1.3 Back-End Information

Package Description

UFBGA176

UFBGA176 P0.65
10X10X0.6

Assembly Plant Name

AMKOR ATK4

AMKOR ATP3

Assembly Plant Location/ Address

Site K4 - Gwangju
100, Amkor-ro, Buk-gu

119 North Science Avenue
Special Economic Processing

- Supplier / refer

) Zone,
Gwar|1<géuR5E(JA()-733 Binan Laguna, 4024,
Philippines
Die Thickness after Back grinding
75 um +/- 12 75 um +/- 12

Die sawing method

Sawing Step cut
Die attach material
- Type (Glue/Film) DAF Ablestik ATB130U DAF Ablestik ATB130U

Wire bonding

- Type / diameter

- Supplier / characteristics

- Method (ultrasonic / Thermosonic)

WIRE GOLD DIAM. 0.8 MIL

WIRE GOLD DIAM. 0.8 MIL

Lead Frame or substrate Material
- Type / Thickness
- Supplier / refer.

UFBGA 10X10 176+25
ATK4 SID101380731

UFBGA 10X10 176+25
DIE 411 ATP3

Lead Platings
- Natures
- Thickness

NA

NA

Balls Material & Diameter (BGA & CSP)

SOLDER BALLS WITH 200
DIAM SN96.5 AG3.5%

SOLDER BALLS WITH 2005
DIAM SN96.5 AG3.5%

Molding Compound /
Resin encapsulation

MOLDING COMPOUND

MOLDING COMPOUND

-Type GE100LFCS GE100LFCS
- Supplier / refer.

Package Moisture Sensitivity Level

(JEDEC J-STD020D) MSL3 MSL3
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3 RELIABILITY EVALUATION PLAN / RESULTS SUMMARY

3.1

Reliability evaluation : results summary

Please find below the results table of reliability trials performed on the 3 qualification lots described in
previous sections.

3.1.1 Die related tests:
The die oriented test results are summarized in table 1.

Table 1. Die oriented test results

Short description Results
Sample Read out
Description Test/Method Conditions Size Criteria / Lot 1 Lot2 Lot3 Lot4
Duration
411XX1 | 411XXT | 411XX1 | 411XX2
Cut2.2 | Cut2.2 | Cut2.2 | Cut2.5
Electrostatic discharge - Human Body Model
AO/R1
ESD HBM | JESD22-A114 | 1500 Q, 100 pF | 3x2 sy 0/3 0/3
xcept Vbat
domain 1KV
Electrostatic discharge - Charge Device Model
ANSI/ESD AO/R1
ESD CDM STM5.3 1 UFBGA176 3x2 So0v 0/3 0/3
LATCH UP
LU JESD78 N.A 6x2 AORR1 0/6 0/6
125°C
NVM Endurance & Data Retention — 10kcy EW @ 125°C then Storage
o AO/R1
EDR JESD-22A117 HTB 175°C 77x3 10keyc + 672h /77 o/77 or77
NVM Endurance & Data Retention — 10kcy EW @ 25°C then Storage
EDR JESD-22A117 | HTB175°C | 77x3 AO/R1 077 | orrr | o7
10kcyc + 72h
N NVM Endurance & Data Retention — 10kcy EW @ -40°C then Storage
EDR JESD-22A117 | HTB175°C | 77x3 AO/R1 077 | orrr | o7
10kcyc + 72h
Early Life Failure Rate
MIL-STD-883
Method 1005 HTOL 500x3 AO/RA1
ELFR JESD22-A108 140°C. 3V6 (min) 2ah 24h 0/1500 | 0/800 | 0/1500
JESD74
High Temperature Operating Live
168h 0/77 0/77 0/77 0/77
HTOL JESD-22A108 oL 77x4 AORT
' 672h /77 /77 /77
Page 9/13
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Short description Results
Sample Read out
Description Test/Method Conditions Si P Criteria / Lot5
1ze .
Duration
411XXX5
Cut 2.6
Electrostatic discharge - Human Body Model
ANSI/ESDA/ gy
2000V
ESDHBM | jepEc ys-001 | 1900 Q. 100pF |3 Except Vbat 073
domain 1KV
Electrostatic discharge - Charge Device Model
ANSI/ESD AO/R1
ESD CDM STM5.3.1 UFBGA176 3 500V 0/3
LATCH UP
LU JESD78 N.A 6 AOR1 0/6

125°C
NVM Endurance & Data Retention — 10kcy EW @ 125°C then Storage

° AO/R1
EDR JESD-22A117 HTB 150°C 77 10keyc + 168h orr7

High Temperature Operating Live

HTOL AO/R1
HTOL JESD-22A108 125°C. 3V6 77 168h 168h orr7
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3.1.2 Package related tests:

The package oriented test results are summarized in the following tables.

Table 2. UFBGA176 Package oriented test results

Short description Results
Descript. | Test/Method | Conditions Sarpp le Criteria Read <_>ut Lot 1 Lot2 Lot3
Size /Duration
411XX1 411xX1 411xX1
Cut2.2 Cut2.2 Cut2.2
Preconditioning: moisture sensitivity level 3
Peak
J-STD-020D temperature at
PC JESD22-A113 260 °C, 3 IR- 308X3 AO/R1 0/308 0/308 0/308
reflows
Temperature Humidity Bias after Preconditioning
85°c,
THB JESD 22- 85% RH 77x3 | AORT 1 4000h 077 077 0177
Vdd=3v6 1000n
Unbiased HAST after Preconditioning
JESD 22- Ta=130°c AO/R1
UHAST A118 85%RH 77X3 96h 96h 0/77 0177 0177
Thermal Cycling after Preconditioning
TC JESD 22-A104 | -50°c/+150°c | 77X3 f‘gé(il 1000cy 077 077 077
High Temperature Storage Life after Preconditioning
HTSL | JESD 22-A103 150% 77x3 | AORI 1000h 077 077 077

Note: SAM done after PC, THB, UHAST, TC

No delamination observes
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4 APPLICABLE AND REFERENCE DOCUMENTS

e DMS 0061692: RELIABILITY TESTS AND CRITERIA FOR QUALIFICATIONS
e AEC-Q100: Stress test qualification for integrated circuits

e SOP 2.6.2: Process qualification and transfer management

e SOP 2.6.7: Product Maturity Level

e SOP 2.6.9: Package and process maturity management in Back End

e SOP 2.6.11: Program management for product qualification

e SOP 2.6.19: Process maturity level

e JESD22-A114: electrostatic discharge (ESD) sensitivity testing human body model (HBM)
e JESD22-A115: Electrostatic discharge (ESD) sensitivity testing machine model (MM)
o ANSI-ESD STM5.3.1: Electrostatic discharge (ESD) sensitivity testing charge device model (CDM)

e JESD78A: IC Latch-up test

e JESD22-A103: High temperature storage life
e JESD22-A117: Endurance and Data retention

e J-STD-020D: Moisture/reflow sensitivity classification for nonhermetic solid state surface mount devices
e JESD22-A113: Preconditioning of nonhermetic surface mount devices prior to reliability testing
e JESD22-A101: Steady state temperature humidity bias life test

e JESD22-A118: Accelerated moisture resistance - unbiased hast

e JESD22-A104: Temperature cycling

e Mil Std 883 Method 2011: Wire Bond pull test
e AEC Q100-001: Wire Bond shear test

e JESD 22B102: Solderability test

e JESD22B100/B108: Physical dimension

5 GLOSSARY
EDR NVM endurance, data retention and operational life
HTOL High temperature operating life
LTOL Low temperature operating life
HTB High temperature bake
WEB Program/Erase endurance cycling + bake
ESD HBM Electrostatic discharge (human body model)
ESD MM Electrostatic discharge (machine model)
ESD CDM Electrostatic discharge (charge device model)
LU Latch-up
PC Preconditioning (solder simulation)
THB Temperature humidity bias
TC Temperature cycling
TMSK Thermal shocks
UHAST Unbiased HAST
HTSL High temperature storage life
ELFR Early life failure rate
RERMCD1302 Page 12/13
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6 REVISION HISTORY

Version Date Author Comment
1.0 Sept-2013 Jean-Marc BOURGOGNE Initial release
2.0 Jan-2014 Jean-Marc BOURGOGNE
3.0 227 January 2015 Frederic BRAVARD Add THB VDD condition
. Add reliability results of cut 2.5
th
4.0 28t January 2015 Aziz MACHOUAT (411XXX2) linked to PCN8461
5.0 26t October 2016 Frederic BRAVARD Typo error: Correction the Metal 7
thickness
. Update with reliability of cut 2.6
6.0 January 29, 2021 Mathieu MARIN (411XXX5)
6.1 May 14, 2021 Dominique GALIANO Update PCN reference
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PRODUCT/PROCESS
‘7’ CHANGE NOTIFICATION
PCN12791 — Additional information

STM32F2x 1MB products improvement
— on listed products

MDG - Microcontrollers Division (MCD)

What are the changes?

Changes described in table below:

Products Wafer FAB site Additional Information
Actual New
STM32F2x Crolles 300 (France) “2" “5”
TSMC Fab14 (Taiwan) “3” “4”

(1) Package darkness changes depending on molding compound.
(2) All other Package Outline Assembly (POA) dimensions remain unchanged.

Note: Pin1 identifier can change in terms of form and positioning.
Marking position and size could be different upon assembly site, without any
loss of information.

How can the change be seen?

The standard marking is:

PPLLL WX
COO TF YWW

Additional Information indicates product line version.

Please refer to DataSheet for marking details.




How to order samples?

For all samples request linked to this PCN, please:

place a Non-standard sample order (choose Sample Non Std Type from pull
down menu)

insert the PCN number “PCN12791” into the NPO Electronic Sheet/Regional
Sheet

request sample(s) through Notice tool, indicating a single Commercial
Product for each request

PE: | Sample Non Std Type  ~

= Sample Non Sitd Type
ample o )
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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
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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.
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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.
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Public Products List
Publict Products are off the shelf products. They are not dedicated to specific customers, they are available through ST Sales team,

or Distributors, and visible on ST.com

PCN Title : STM32F209 1Mb product improvement — on listed products
PCN Reference : MDG/21/12791

Subject : Public Products List
Dear Customer,

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




4 Public Products List
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