Dear Customet,

Following the cortirnious improvement of ow service and in order to increase Power MOSFET
ptoductiaty, this docwn ent 15 annmweing that MDmeshIM B 5 Technology dewices, cutrently matnifac-
tured in Catatia Wafer fab, will be al so produced in Ang Mo Kio (Singapore) Wafer Fab.

MDmeshI® K5 Technology products mamdactured in Ang Mo Fio (Gingapore), guarardeess the
satme cuality atd electrical characteristics asreported in the relevant data sheet. Devices used for qualifica-
tion are available as Samples.

The itvvolved product series and affected packages are listedin the table below:

Commercial

Product Family Technology Product / Series

Power MOSFET Transigtors | MOmesh™ K5 See attached list

Agry other Product related to the showe series, mamdactured in the 3T s Ang Mo Kio (Bingapore) FAR,
evety if not expressly included or partially mertioned in the attached table, is affected by this change.

Crualification program resuliz and planc

The reliability test report and plan are proadedin attacksn ent to thi s document.
Sanwples arailahiliy:

Samples of the test vehicle devices will he avalable as per table below.
Ay ather samyple request will be processed and scheduled by P ower Transi stor Division upon request.

Product Family | Package | Part Humber - Test Wehicle | Sample availa bility 1=t Shipments

Power MOSFET | TO-220 STP20H95K5
Transistors IPAK S TUGH95K5 wesk 10-2015 Fromwesk 23-2015
Changp mplenwniaiion schedule:

The production start and first shipments will be implemmented according to ow wotk ih progress and
materials availability

Marking and traceahility:

Utless othetrwize stated by customer specific requirem ent, traceability of MDmeshI™ K5 Technology de-
vices, produced in 5T s Ang Mo Kio (Gingapore) FAB, will be enmared by traceability code.

Sincerely T ours.
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Reliability Report

MOmesh™ K& Technology Front-End Capacity
Extension- Ang Mo Kio (Singapore)

G eneral Infonmmation Locations
Product Lines: SAILLDT Wafer Diffusion Ang Mo Kio (Zingapore))
WAALa0d Plants:
Product Families: Powver Transistor EWS Plants: Ang Ma Kio (Singapare)
PH=: STP20M95KS
STUBNISHS Assembly and 5T Shenzhen (Ching)
tegting plant:
Product Group: P
R eliability Lab: IPG-PTD Catania Relizbidy
Product division: Power Tranzistor Division Lak (italy)
Package: TO-220
[P &k
Silicon Process techn.: MODmesh™ K5
DOCUMENT INFORMATION
Version Date Pages| Prepared by Approved by Comment
1.0 March 2015 ¥ A, Settinier C. Cappello Fird izzue

Mate: This repart is 3 summaryofthe reliabilitytrials perbrmed in good faith by SThicrodectronics in order to evaluate the patential reliability iskes during
the product lie using a set of detned test methods.

Thi= report does not imply ©r SThiicroelectronics espresshy or mplicitly any contractual obligations aherthan a= =et forth 0 SThicroelestronics general
temms and conditionsof Sale. Thizreport and ks contents =hal not be disclosed to athird patywithout prevous written agreement fom SThicroelectronics.
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1 APPLICABLE AND REFERENCE DOCUMENTS

Document reference

Short description

JESDAT

Stress-Ted-Driven Gualification of Integrated Circuit=

2 GLOSSARY
ouT Device Under Test
55 Sample Size
HF Halogen Free

3 RELIABILITY EVALUATION OVERYIEW

3.7

3.2

Qbjectives

R eliability evaluation for MDmesh™ K5 Technology Front-End Capacity Extension - 2ng Mo Kio (Singapore).

Conclusion

Gualification Plan regquirements have been Llfilled withowt exception. It iz stressed that reliabilty tests have shown
that the devices behave corwectly againg environmental tests (no failure). Moreover, the gahility of eledrical
parameters during the accelerated tegts dem ongdrate s the rugdedness of the produds and safe operation, which
iz conzequently expeded during their lifetime .
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4 DEVICE CHARACTERISTICS

41 Devicedescription
M-channel HY Power MOSFET

4.2 Construction hote

Lot 1-2 D.U.T.: STP20NISKS

LINE: VJLL

PACKAGE: TO-220

WaferDie fab. Information IGET

Water tab manutacturing location

Ang Mo Kio (Singapore)

Technol ooy MDOmesh™KS
Die finishing back side TimisAg

Die =zize &30 x 5060 pm2
i etal =

P azsivation type

Teos + Mitride

Wafer Testing (EWS ) information

Eledrical teding manu faduring location

Ang Mo Kio (Singapore)

Ted program

WPIS

Az=zembly information

Azzembly ste

=T Shenzhen (China)

Package description

To-220

hdalding compound

HF Epoxy Fesin

Frame material Faw Copper
Dig attach process Soft Salder
Dig attach material Phi=ni2g
‘Wire bonding process Ulrasonic
Wires bonding materialz Gate bl — My,
Source:Rikbon Al
Lead finizhing Pure Tin

Final testing nformation

Teding location

=T Shenzhen (China)

Tester

IPTest
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Lot3 D.U.T.. STUSNISKS

LINE: VJL3

PACKAGE: IPAK

WaterDie fab. Infommation I1GBT

Wafer fab manutacturing location

Ang Mo Kio (Singapare)

Technology MOmesh™KS
Die finizhing back side TimisiAg

Dig zize 3950 x 2910 pm=
M etal AlSi

Pazsivation type Teos+ Nitride

Wafer Testing (EWS ) information

Eledrical teging manufaduring location

Ang Mo Kio (Zingapoare)

Test program

WiPIS

Az=embly information

Azzambly dte =T Shenzhen (China)
Package description IP &K

M olding compound HF Epoxy Resin

F ram e material R aww Copper
Die attach process ot Solder
Die attach material Phi=niig
Wire bonding process IItrasonic

Wires bonding matetials Gater A — My,

Zource: A
Lead finishing Fure Tin

Final testing nformation

Teding location =T Shenzhen (China)
Teser IPTest
5 TESTS RESULTS SUMMARY
Test vehicle
Lot & Process! Package Product Line Comments

1
R VAL M-channel HY Pover MOSFET
3 [ETUEM9SKS WL 301
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5.2 Reliability test plan summary

Failure/5s5
Test Std ref. Condition= 55 | Steps
- - Lt 1 Lot 2 Lot 3
Die Oriented Tests
All qualification parts tested per the
TEST requirements of the appropriate device 234 234 et
R,
E+ ernal “i=ual Al devices submitted for testing 235 235 L35
168 H V45 0845 045
JESDZ TA =1507C,
HTRE P B IAS=TE0V 126 | S0OH 1150 0845 0/45
1000 H 1150 0845 05
162 H V45 0845 [1F54]
JESD TA=150PC,
HTFE fAE E IAS = 30 126 | S0OH 1150 0845 0/45
1000 H V45 0845 045
163 H V45 0/45 0845
HTsL | BSPZ Té= 180°C 136 [ 500 H s 0745 ES
1000 H 1150 0/ 0845
Package Oriented Test
AL T Pa=2ftm/TA=12C | 75 | 96H W25 0425 025
100 ey 1] 025 0s25
JESDZ
TC fedid TA=-B5C 1o 180°C 7h 200 ¢y 25 025 D25
A00 coy W4 025 0s25
162 H 1] 025 0s25
JESDZZ TA=E25C | RH=£5%,
H3TRE 2101 E |AS= 100V Th S00 H 1] 025 0/25
1000 H W25 025 0s25
aL ! MIL-5TO-750 .
TF | Method1037 ATC=105"C 6 10Ky V25 025 0425
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6 ANNEXES 6.0

6.1Tests Description

Test rame

D escription

Purpose

Die Oriented Tests

HTRB
High Tetn perat ure
Reverse Bias

HTGE
High Tem persture
Foreard (Gate)
Bias

The device iz fressed in static

configuration, tring to satizfy asmuch as

possible the following condition s

+ oy pover diszipation;

+ max. supply voltage com patible with
diffusion process and internal crcuitry
litm itations;

To determine the effects of hias conditions
and temperature on solid Sate devices
aver time. It simulates the devices'
operating condition in an accelerated way.
To maxmize the electrical field across
either reverse-higzed jundions or dieledric
layers, in orderto investigate the failure
mades linked to mabile cortamination,
oxde ageing, layvout sensitivity to surface
effects.

Package Oriented 1

[ests

To invedtigate corrosion phenomena

AC The device iz gored in saturated seam at . - }
Auta Clave fixed and controlled conditions of presaure fuﬁgqm;?ﬂcd;rcfrf;rﬁﬁgﬁuﬁZt:é'?:a:zlga:d
[Pressure Pot)  [and temperature. hermeticity.
To invedigate failure maodes related to the
thermo-mechanical stress induced by the
L . different thenn al expanszion afthe
Temgefature Jeﬁpieéiféaeﬁggﬁg tgeimw;ii a hat and mzterialﬁ_intfaraldf;qg in theddie-padl-_:a}?edt
; A apatem . Typical failure modes are linked to
Cyding 2 cold chamber in air stmosphere. metal dizsplacement, dieledric cracking,
molding compound delam ination, wire-
hondz failure, die-attach laver degradstion.
To invegtigate failure mades related to the
thermo-mechanical stress induced by the
different thenn al expansion afthe
TF f1OL material =
Thermal Fatigue /' | The device iz submitted to cyded interacting in the die-package system.
Irtermittent temperature excursions generated by power | Typical
Operating Life cydes (OMNIOFF ) at T ambient. failure modes are inked to metal
dizplacement,

dielectric cracking, molding com pound
delam ination, wire-bond s failure, die-attach
layer degradation.

H3TRE
Temperature
Humidity Bias

The device iz hiasad in Satic configuration
minimidng itsintemal power dissipation, and
gored at contralled conditions of ambient
temperature and relative humidity.

To evaluate the package moigdure
resistance with electrical field applied, bath
electrolytic and galvanic corrosion are put
in evidence.
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