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PCN

Product/Process Change Notification

SM6T220A TVS die dimensions rationalization

Notification number: ADG/22/13207 Issue Date 24-Jan-2022
Issued by Isabelle BALLON
Product series affected by the change SM6T220A

Type of change

Product and Design

Description of the change

Rationalization of die dimensions.

Reason for change

In the frame of dice size rationalization, STMicroelectronics has decided to change die dimensions for SM6T220A
(unidirectional TVS) to standardize die size versus bidirectional product.

New die dimensions are already in mass production for SM6T220CA (bidirectional TVS product).

Former versus changed product:

The changed product does not present modified electrical,
dimensional, or thermal parameters, leaving unchanged the
current information published in the product datasheet.

The Moisture Sensitivity Level of the part (according to the
IPC/JEDEC JSTD-020D standard) remains unchanged.

The footprint recommended by ST remains the same.

There is no change in the packing modes and the standard
delivery quantities either.

The products remain in full compliance with the ST

ECOPACK®?2 grade (so called “halogen-free”).

Disposition of former products

Delivery of the current product version will continue until the stock last.

Issue date

24-Jan-2022

1/2
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Marking and traceability

Traceability of the change will be ensured by Finished Good/Type print on carton labels.

Commercial part . .
Former Finished Good/Type New Finished Good/Type
number/Order code yp yp
SM6T220A SM6T220AH/NH SM6T220AH-NH
Former Label New Label
Finished Good/Type: SM6T220AH/NH Finished Good/Type: SM6T220AH-NH
; : ‘;?:‘:1:'&" i 2n§f‘i§§' ) Or} ‘ct‘ pending 8 Asserlr:dglggai:l:u'&dg:ﬁfe\;ﬂ.pamfIm or patents pending
ot b nterconne: " .
T WS NOTMOISTURE SeNsive = R e
© PBT:260C Category: e3 ECOPACK2/ROHS O PBT:260C category: e3 ECOF’AC ROHS
a3 TYPE: SMET220A s TYPE: SMET220A
i = e
@ Tomiay: o (Sverzzonrmm)/ O Bo
9 % Total Qty: i 50,
Q jfxace codes: GP1296RE VU 'GP 2 Trace codes: GP13689N VU G 2
(<} oy IOV
| £
.2 : 2 Markang GW
|IIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIII I =
i = ||IIHI||II|||IIJ T IIII i
ease provide the Bulk ID for any inquiry
L—___ S o S [ d
Qualification completion date Week 04-2022

Forecasted sample availability

Commercial part

Number Availability date

Product family Sub-family

Protection Transil SM6T220A Available

For sample(s) request, please inform FSE (Field Sales Engineer) to insert corresponding Non-Standard
Samples Order with PCN reference into remarks of order.

Sales type Estimated production start Estimated first shipments

SM6T220A Apr-2022 May-2022

Comments:

Customer’s feedback

Please contact your local ST sales representative or quality contact for requests concerning this change

notification.
Absence of acknowledgement of this PCN within 30 days of receipt will constitute acceptance of the change
Absence of additional response within 90 days of receipt of this PCN will constitute acceptance of the change

Qualification program and results 22004QRP Attached

Issue date 24-Jan-2022 2/2

ST Restricted
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Quality and Reliability Report ID: 22004QRP

Qualification Report

SM6T220A TVS die dimension rationalization

General Information Locations
Product Line Protection Wafer Fab ST TOURS FRANCE
Product Description 600 W 188V TVS in SMB
broduct ’:Is‘::tmb'y SUBCONTRACTOR IN CHINA 9941
. SM6T220A
Perimeter
Reliability Lab ST TOURS — FRANCE
Product Group ADG
Product Division Discrete & Filter
Packages SVIB
Reliability PASS
Assessment
Maturity level QUALIFIED
step
DOCUMENT INFORMATION
Version Date Pages| Prepared by Approved by Comments
1.0 21-Jan-2022 12 Aude DROMEL Julien MICHELON Initial release

Note: This report is a summary of the qualification trials performed in good faith by STMicroelectronics in order to evaluate the potential risks during the product
life using a set of defined test methods.

This report does not imply for STMicroelectronics expressly or implicitly any contractual obligations other than as set forth in STMicroelectronics general terms
and conditions of Sale. This report and its contents shall not be disclosed to a third party without previous written agreement from STMicroelectronics.
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Discrete & Filter Division

Quality and Reliability Report ID: 22004QRP

1 APPLICABLE AND REFERENCE DOCUMENTS

Document reference Short description
JESD 47 Stress-Test-Driven Qualification of Integrated Circuits
JESD 94 Application specific qualification using knowledge based test methodology
JESD 22 Reliability test methods for packaged devices
MIL-STD-750C Test method for semiconductor devices
2 GLOSSARY

AC Autoclave

ESD Electro-Static Discharge

EV External Visual

GD Generic Data

H3TRB High Humidity High Temperature Reverse Bias

HTRB High Temperature Reverse Bias

MSL Moisture Sensitivity Level

PC Preconditioning

PV Parametric Verification

SS Sample Size

TC Temperature Cycling
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Quality and Reliability Report ID: 22004QRP

3 RELIABILITY EVALUATION OVERVIEW

3.1 Obijectives

The objective of this report is the die rationalization of SM6T220A, 600 W TVS embedded in SMB package.

The reliability test methodology used follows the JESD47: « Stress Test driven Qualification Methodology ».

The reliability tests ensuing are:

e TC to ensure the mechanical robustness of the products.

¢ HTRB to evaluate the risk of contamination from the resin and the assembly process versus the die
layout sensitivity.

e H3TRB to check the robustness to corrosion and the good package hermeticity.

For some tests, similarity methodology is used. See 5.1 “comments” for more details about similarities.

3.2 Conclusion

Qualification Plan requirements have been fulfilled without exception. Reliability tests have shown that the
devices behave correctly against environmental tests (no failure). Moreover, the stability of electrical parameters
during the accelerated tests demonstrates the robustness of the products and safe operation, which is
consequently expected during their lifetime.

Page 4/12
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4 DEVICE CHARACTERISTICS

4.1 Device description

r”- SM6T

Datasheet

600 W TVS in SMB

Features

- Peak pulse power 800 W {10/1000 ys) and 4 kW (320 ps)
- Stand-of voltage range from 5 V1o 188 V
- Unidireciional and bidirectional types

an - Lowleakage cument: 0.2 A at 25 °C and 1 pA at 85 °C

HERES B AR Operating T, max: 150 °C
High power capability at T) max.- up to 515 W (101000 ps)

K Lead finishing: matte tin plating
Complies with the following standards
N - UL,
» JSTDH0R0 MSL level 1
Bkt oal Uricitectinl »  JSTDH002, JESD 22-B102 E3 and MIL-STD-750, method 2029 solderable
miatte in plated leads
JESD-201 class 2 whisker test
IPCT531 footprint
JEDEC registered package outline
IEC 61000-4-4 level 4:
- 4k

+  IECE1000-4-2, C =150 pF - R = 330 0 exceeds level 4
T W et
SMETEVEA, SMETEVECA, - ': )
SMETTVEA, SMaTIWVECA,
SMET10A, SMET 10CA, -
SMET12A, SMET12CA, Description
SMET15A, SMET15CA, The SMET series are designed to profect sensiive equipment against elecirostatic
SMET1EA, SMET1ECA, dischanges acconding to IEC 61000-4-2 and MIL STD 823, method 2015, and
SMETZZA, SMATZICA, | sioctrien] gverstress according to [EC 61000-4-4 and 5. This device is more generally

SMET24A, SMET24CA, i
SMETITA, SMATZTCA, used against surges below S00 W { 10/1000 ps).

EMET SMET30A, SMETIOCA, The Planar technology makes & suitable for high-end equipment and SMPS where

az% aggg‘é:: lowi leakage cument and high function temperature are required to provide reliabiity
SMETIEA, SMETIS0A, and stability over time.
SMETSEA, SMETSECA, The SMET seres are packaged in SME.
SMETEEA, SMETEECA,
SMETTSA, SMETTSCA,

SMGT100A, SMaT1DDCA,

SMET150A, SMET15DCA,

SMGT200A, SMETZDDCA,

SMETZ20A, SMETZ2DCA

Page 5/12
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Quality and Reliability

Report ID: 22004QRP

4.2  Construction Note

SM6T220A

Wafer/Die fab. information

Wafer fab manufacturing location

ST TOURS FRANCE

Technology / Process family

DISCRETE-TRANSIL / TAN

Wafer Testing (EWS) information

Electrical testing manufacturing location

ST TOURS FRANCE

Assembly information

Assembly site

SUBCONTRACTOR IN CHINA

Package description

SMB

Molding compound

ECOPACK®2 molding compound

Lead finishing material

Lead free

Final testing information

Testing location

SUBCONTRACTOR IN CHINA

S TESTS PLAN AND RESULTS SUMMARY

5.1 Test vehicles

Wafer Assy plant
Lot Part Number Package fat‘) Location Comments
# location

lotl | SM6T220A smp | TOURS | Subcontractor | o igication lot
in China

GD1 SMET200CA SMB TOURS 'Subcc.)ntractor S:i\me die technology, same die size.
in China Different voltage

GD2 | SMBT250CAY SMB TOURS .Subcc.)ntractor Sa.lme die technology, bigger die size.
in China Higher voltage

GD3 SMAJ188CA SMA TOURS .Subcc.mtractor Same die technology, smaller die size.
in China Same voltage

GD: Test vehicles used for similarity.

Detailed results in below chapter will refer to these references.

Page 6/12
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Quality and Reliability Report ID: 22004QRP

5.2 Testplan

Test
Stress Abrv Reference Lot SS Comments B
User All qualification parts
specification or tested per the
Pre and Post-Stress Electrical Test TEST supplier’s requirements of the X
standard appropriate device
Specification specification.
All qualification parts
tested per the As per targeted MSL
o J-STD-020 steap per targ
Pre-conditioning PC requirements of the Not applicable for PTH and X

ESD22-A113
J appropriate device WLCSP without coating

specification.

All qualification parts

tested per the .

. ) Done during Assembly > Test

External Visual EV JESD22B-101 requirements of the . ) X
) ) & Finish inspection

appropriate device

specification.

User

Parametric Verification PV . L1 30 X
specification
MIL-STD-750-1
M1038 Method
A (for diodes, WBI after HTRB applicable only

. . rectifiers and L1, GD2, for dissimilar metal

High Temperature Reverse Bias HTRB 3x77 . . X
Zeners) GD3 (wire/meta) in case of no Cu
M1039 Method wire
A (for

transistors)

L1, GD1,
Temperature Cycling TC JESD22A-104 cD2 4x77 X

Page 7/12
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Test
Stress Abrv Reference Lot SS Comments ok
High Humidity High Temperature .
H3TRB JESD22A-101 L1, GD3 2xX77 Alternative to HAST X

Reverse Bias

Page 8/12
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Quality and Reliability Report ID: 22004QRP
Test
Stress Abrv Reference Lot SS Comments ok
Internal L1, GD1, Required for protection devices
Repetitive Surge RS . 4x20 9 P X
specification GD2, GD3 only.

Page 9/12
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5.3 Results summary

= Failure/SS
= 8
Test PC Std ref. Conditions 25 SS
" 23 1 Gb1 | GD2 GD3
a
Pre- ar\d Post- ST datasheet Ir, VBR,parameters following ) 0/696
Electrical Test product datasheet
PC Drying 24hrs; 125°C
(for SMD packages) JESD22 A-113 Storage 168hrs; 85°C;85%RH - 465 0/174 0/97 0/97 0/97
& IR reflow 3 times
External Visual JESD22 All qualification parts submitted for testing passed External & Visual inspection
B-101 during manufacturing process
Parametric ST Over part temperature range .
Verification datasheet P (notpe 1) s 30 Refer to paragraph 6.1 in Annexes
MIL-STD-750-1 Ti=150°C
HTRB N M1038 Method VR-?I._OO‘V VRM 1Khrs 231 (3x77) 0/77 0/77 0/77
A = (]
JESD22 -55/+150°C 231
TC Y A-104 2¢y/h 500cy (3x77) 0/77 0/77 0/77
H3TRB JESD22 85°C; 85% RH 154
(Alt to HAST) Y A-101 VR=100V Whrs | 0x77) o/77 0/77
Functional Tests
RS v (Sgoiﬁ?jii ) IPP 10/ 1000(:;“':)') datasheet | o rges | 80(ax20) | 0/20 | 020 | o0/20 0/20

Note 1: These data are indicative values given as information only. Please note that the ST guarantee is the
compliance of the products to the ST datasheet. Parameters distributions are not considered as a ST guarantee
under any circumstances.

Please note that these electrical parameters are 100% tested at 25°C at Final stage of back-end manufacturing
before deliveries to customers.”
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6 ANNEXES

6.1

Parametric Verification

X Data sheet
Parametres
Min Max
IR (pA)
@ VRM=188Y - 0.2 Med [pa) 0.0003
Tj=25°C
VBR (V)
@ IR=1mA 209 231 Med 219.200
VCL (V)
@ IPP=2A - 328 Med 276.70
10/1000us
RD (Ohm) - 485 Med [pd) 25.10
10/1000us ) )
IPP dest (4) 2 i Min 2.69
10/1000us Med 280
PPP (W) 600 ) Min 782
10/1000us Med 318
VCL (V)
@ IPP=10.3A - 388 Med 289
8/20us
RO (Ohm] - 15.2 Med (pa) 5.39
8/20us ’ ’
IPP dest (4) 103 i Min 19.40
8/20us Med 21.70
PPP (W) 4000 ) Min 6440
8/20us Med 7185
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6.2

Tests description

Test name Description Purpose
Die Oriented
To determine the effects of bias conditions and
The device is stressed in static configuration, trying to | temperature on solid state devices over time. It
satisfy as much as possible the following conditions: simulates the devices' operating condition in an
HTRB - Low power dissipation accelerated way.

High Temperature
Reverse Bias

- Max. supply voltage compatible with diffusion
process and internal circuitry limitations.

Forward: device is forward biased with a current fixed
and adjusted to reach the targeted junction temperature

To maximize the electrical field

across either reverse-biased junctions or dielectric
layers, in order to investigate the failure modes
linked to mobile contamination, oxide ageing,
layout sensitivity to surface effects.

To assess active area and contacts integrity

Package Oriented

PC
Preconditioning

The device is submitted to a typical temperature profile
used for surface mounting devices, after a controlled
moisture absorption.

As stand-alone test: to investigate the moisture

sensitivity level.

As preconditioning before other reliability tests: to verify that the
surface mounting stress does not impact on the subsequent
reliability performance.

The typical failure modes are "pop-corn" effect and
delamination.

H3TRB
High Humidity High
Temperature
Reverse Bias

The device is biased in static configuration minimizing
its internal power dissipation, and stored at controlled
conditions of ambient temperature and relative
humidity.

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

TC
Temperature
Cycling

The device is submitted to cycled temperature
excursions, between a hot and a cold chamber in air
atmosphere.

To investigate failure modes related to the thermo-mechanical
stress induced by the different thermal expansion of the materials
interacting in the die-package system. Typical failure modes are
linked to metal displacement, dielectric cracking, molding
compound delamination, wire-bonds failure, die-attach layer
degradation.

Functional Tests

RS
Repetitive Surges

The device is submitted to a reverse current peak: Ipp,
which depends of the current holding of the product.

To evaluate the holding of the component to a high electrical
field. Short circuit or hot point is expected as failure mechanism.
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Qualification Report

SM6T220A TVS die dimension rationalization

General Information Locations
Product Line Protection Wafer Fab ST TOURS FRANCE
Product Description 600 W 188V TVS in SMB
broduct ’:Is‘::tmb'y SUBCONTRACTOR IN CHINA 9941
. SM6T220A
Perimeter
Reliability Lab ST TOURS — FRANCE
Product Group ADG
Product Division Discrete & Filter
Packages SVIB
Reliability PASS
Assessment
Maturity level QUALIFIED
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DOCUMENT INFORMATION
Version Date Pages| Prepared by Approved by Comments
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Note: This report is a summary of the qualification trials performed in good faith by STMicroelectronics in order to evaluate the potential risks during the product
life using a set of defined test methods.

This report does not imply for STMicroelectronics expressly or implicitly any contractual obligations other than as set forth in STMicroelectronics general terms
and conditions of Sale. This report and its contents shall not be disclosed to a third party without previous written agreement from STMicroelectronics.
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3 RELIABILITY EVALUATION OVERVIEW

3.1 Obijectives

The objective of this report is the die rationalization of SM6T220A, 600 W TVS embedded in SMB package.

The reliability test methodology used follows the JESD47: « Stress Test driven Qualification Methodology ».

The reliability tests ensuing are:

e TC to ensure the mechanical robustness of the products.

¢ HTRB to evaluate the risk of contamination from the resin and the assembly process versus the die
layout sensitivity.

e H3TRB to check the robustness to corrosion and the good package hermeticity.

For some tests, similarity methodology is used. See 5.1 “comments” for more details about similarities.

3.2 Conclusion

Qualification Plan requirements have been fulfilled without exception. Reliability tests have shown that the
devices behave correctly against environmental tests (no failure). Moreover, the stability of electrical parameters
during the accelerated tests demonstrates the robustness of the products and safe operation, which is
consequently expected during their lifetime.
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4 DEVICE CHARACTERISTICS

4.1 Device description

r”- SM6T

Datasheet

600 W TVS in SMB

Features

- Peak pulse power 800 W {10/1000 ys) and 4 kW (320 ps)
- Stand-of voltage range from 5 V1o 188 V
- Unidireciional and bidirectional types

an - Lowleakage cument: 0.2 A at 25 °C and 1 pA at 85 °C

HERES B AR Operating T, max: 150 °C
High power capability at T) max.- up to 515 W (101000 ps)

K Lead finishing: matte tin plating
Complies with the following standards
N - UL,
» JSTDH0R0 MSL level 1
Bkt oal Uricitectinl »  JSTDH002, JESD 22-B102 E3 and MIL-STD-750, method 2029 solderable
miatte in plated leads
JESD-201 class 2 whisker test
IPCT531 footprint
JEDEC registered package outline
IEC 61000-4-4 level 4:
- 4k

+  IECE1000-4-2, C =150 pF - R = 330 0 exceeds level 4
T W et
SMETEVEA, SMETEVECA, - ': )
SMETTVEA, SMaTIWVECA,
SMET10A, SMET 10CA, -
SMET12A, SMET12CA, Description
SMET15A, SMET15CA, The SMET series are designed to profect sensiive equipment against elecirostatic
SMET1EA, SMET1ECA, dischanges acconding to IEC 61000-4-2 and MIL STD 823, method 2015, and
SMETZZA, SMATZICA, | sioctrien] gverstress according to [EC 61000-4-4 and 5. This device is more generally

SMET24A, SMET24CA, i
SMETITA, SMATZTCA, used against surges below S00 W { 10/1000 ps).

EMET SMET30A, SMETIOCA, The Planar technology makes & suitable for high-end equipment and SMPS where

az% aggg‘é:: lowi leakage cument and high function temperature are required to provide reliabiity
SMETIEA, SMETIS0A, and stability over time.
SMETSEA, SMETSECA, The SMET seres are packaged in SME.
SMETEEA, SMETEECA,
SMETTSA, SMETTSCA,

SMGT100A, SMaT1DDCA,

SMET150A, SMET15DCA,

SMGT200A, SMETZDDCA,

SMETZ20A, SMETZ2DCA
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4.2  Construction Note

SM6T220A

Wafer/Die fab. information

Wafer fab manufacturing location

ST TOURS FRANCE

Technology / Process family

DISCRETE-TRANSIL / TAN

Wafer Testing (EWS) information

Electrical testing manufacturing location

ST TOURS FRANCE

Assembly information

Assembly site

SUBCONTRACTOR IN CHINA

Package description

SMB

Molding compound

ECOPACK®2 molding compound

Lead finishing material

Lead free

Final testing information

Testing location

SUBCONTRACTOR IN CHINA

S TESTS PLAN AND RESULTS SUMMARY

5.1 Test vehicles

Wafer Assy plant
Lot Part Number Package fat‘) Location Comments
# location

lotl | SM6T220A smp | TOURS | Subcontractor | o igication lot
in China

GD1 SMET200CA SMB TOURS 'Subcc.)ntractor S:i\me die technology, same die size.
in China Different voltage

GD2 | SMBT250CAY SMB TOURS .Subcc.)ntractor Sa.lme die technology, bigger die size.
in China Higher voltage

GD3 SMAJ188CA SMA TOURS .Subcc.mtractor Same die technology, smaller die size.
in China Same voltage

GD: Test vehicles used for similarity.

Detailed results in below chapter will refer to these references.
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5.2 Testplan

Test
Stress Abrv Reference Lot SS Comments B
User All qualification parts
specification or tested per the
Pre and Post-Stress Electrical Test TEST supplier’s requirements of the X
standard appropriate device
Specification specification.
All qualification parts
tested per the As per targeted MSL
o J-STD-020 steap per targ
Pre-conditioning PC requirements of the Not applicable for PTH and X

ESD22-A113
J appropriate device WLCSP without coating

specification.

All qualification parts

tested per the .

. ) Done during Assembly > Test

External Visual EV JESD22B-101 requirements of the . ) X
) ) & Finish inspection

appropriate device

specification.

User

Parametric Verification PV . L1 30 X
specification
MIL-STD-750-1
M1038 Method
A (for diodes, WBI after HTRB applicable only

. . rectifiers and L1, GD2, for dissimilar metal

High Temperature Reverse Bias HTRB 3x77 . . X
Zeners) GD3 (wire/meta) in case of no Cu
M1039 Method wire
A (for

transistors)

L1, GD1,
Temperature Cycling TC JESD22A-104 cD2 4x77 X
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Test
Stress Abrv Reference Lot SS Comments ok
High Humidity High Temperature .
H3TRB JESD22A-101 L1, GD3 2xX77 Alternative to HAST X

Reverse Bias
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Test
Stress Abrv Reference Lot SS Comments ok
Internal L1, GD1, Required for protection devices
Repetitive Surge RS . 4x20 9 P X
specification GD2, GD3 only.
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5.3 Results summary

= Failure/SS
= 8
Test PC Std ref. Conditions 25 SS
" 23 1 Gb1 | GD2 GD3
a
Pre- ar\d Post- ST datasheet Ir, VBR,parameters following ) 0/696
Electrical Test product datasheet
PC Drying 24hrs; 125°C
(for SMD packages) JESD22 A-113 Storage 168hrs; 85°C;85%RH - 465 0/174 0/97 0/97 0/97
& IR reflow 3 times
External Visual JESD22 All qualification parts submitted for testing passed External & Visual inspection
B-101 during manufacturing process
Parametric ST Over part temperature range .
Verification datasheet P (notpe 1) s 30 Refer to paragraph 6.1 in Annexes
MIL-STD-750-1 Ti=150°C
HTRB N M1038 Method VR-?I._OO‘V VRM 1Khrs 231 (3x77) 0/77 0/77 0/77
A = (]
JESD22 -55/+150°C 231
TC Y A-104 2¢y/h 500cy (3x77) 0/77 0/77 0/77
H3TRB JESD22 85°C; 85% RH 154
(Alt to HAST) Y A-101 VR=100V Whrs | 0x77) o/77 0/77
Functional Tests
RS v (Sgoiﬁ?jii ) IPP 10/ 1000(:;“':)') datasheet | o rges | 80(ax20) | 0/20 | 020 | o0/20 0/20

Note 1: These data are indicative values given as information only. Please note that the ST guarantee is the
compliance of the products to the ST datasheet. Parameters distributions are not considered as a ST guarantee
under any circumstances.

Please note that these electrical parameters are 100% tested at 25°C at Final stage of back-end manufacturing
before deliveries to customers.”
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6 ANNEXES

6.1

Parametric Verification

X Data sheet
Parametres
Min Max
IR (pA)
@ VRM=188Y - 0.2 Med [pa) 0.0003
Tj=25°C
VBR (V)
@ IR=1mA 209 231 Med 219.200
VCL (V)
@ IPP=2A - 328 Med 276.70
10/1000us
RD (Ohm) - 485 Med [pd) 25.10
10/1000us ) )
IPP dest (4) 2 i Min 2.69
10/1000us Med 280
PPP (W) 600 ) Min 782
10/1000us Med 318
VCL (V)
@ IPP=10.3A - 388 Med 289
8/20us
RO (Ohm] - 15.2 Med (pa) 5.39
8/20us ’ ’
IPP dest (4) 103 i Min 19.40
8/20us Med 21.70
PPP (W) 4000 ) Min 6440
8/20us Med 7185
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6.2

Tests description

Test name Description Purpose
Die Oriented
To determine the effects of bias conditions and
The device is stressed in static configuration, trying to | temperature on solid state devices over time. It
satisfy as much as possible the following conditions: simulates the devices' operating condition in an
HTRB - Low power dissipation accelerated way.

High Temperature
Reverse Bias

- Max. supply voltage compatible with diffusion
process and internal circuitry limitations.

Forward: device is forward biased with a current fixed
and adjusted to reach the targeted junction temperature

To maximize the electrical field

across either reverse-biased junctions or dielectric
layers, in order to investigate the failure modes
linked to mobile contamination, oxide ageing,
layout sensitivity to surface effects.

To assess active area and contacts integrity

Package Oriented

PC
Preconditioning

The device is submitted to a typical temperature profile
used for surface mounting devices, after a controlled
moisture absorption.

As stand-alone test: to investigate the moisture

sensitivity level.

As preconditioning before other reliability tests: to verify that the
surface mounting stress does not impact on the subsequent
reliability performance.

The typical failure modes are "pop-corn" effect and
delamination.

H3TRB
High Humidity High
Temperature
Reverse Bias

The device is biased in static configuration minimizing
its internal power dissipation, and stored at controlled
conditions of ambient temperature and relative
humidity.

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

TC
Temperature
Cycling

The device is submitted to cycled temperature
excursions, between a hot and a cold chamber in air
atmosphere.

To investigate failure modes related to the thermo-mechanical
stress induced by the different thermal expansion of the materials
interacting in the die-package system. Typical failure modes are
linked to metal displacement, dielectric cracking, molding
compound delamination, wire-bonds failure, die-attach layer
degradation.

Functional Tests

RS
Repetitive Surges

The device is submitted to a reverse current peak: Ipp,
which depends of the current holding of the product.

To evaluate the holding of the component to a high electrical
field. Short circuit or hot point is expected as failure mechanism.
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