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Reliability Report
RR000621CS6080

General Information

Product Line 1707

Product Description  /ntelligent power switch

Package so8

Silicon Technology Bipolar

Traceability

Diffusion Plant Ang Mo Kio (Singapore)

Assembly Plant TSHT

Reliability Assessment

Pass X

Fail O

Note: this report is a summary of the reliability trials performed in good faith by STMicroelectronics in

order to evaluate the electronic device conformance to its specific mission profile. This report and its

contents shall not be disclosed to a third party without previous written agreement from STMicroelectronics

or under the approval of the author (see below).

Version Content description Date

Author Function

1.0 Initial Revision 20-Jan-

21 P.Teruzzi/G.Capodici

Reliability Engineer

APPROVED BY:

Function Location Name
Division Reliability Manager Italy A. Paratore
Division Quality Manager Italy A. Platini
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1 RELIABILITY EVALUATION OVERVIEW

1.1  Objective

This report contains the reliability evaluation of 1707 device diffused in Ang Mo Kio and assembled in
SO8 in TSHT, in the overall plan of SO8 assembly line transfer from ST SHENZHEN to TSHT

subcontractor assembly.

1.2 Reliability Strategy

Reliability trials performed as part of this reliability evaluation are in agreement with ST 0061692
specification and are listed in below Test Plan. For details on test conditions, generic data used and
specifications references, refer to test results summary in section 3.

1.3 Conclusion

All reliability tests have been completed with positive results.

Based on the overall results obtained, 1707 device diffused in Ang Mo Kio and assembled in SO8 in
TSHT has positively passed reliability evaluation.
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2 PRODUCT OR TEST VEHICLE CHARACTERISTICS

2.1 Generalities

The TDE1707BFP is a 0.5A Integrated Power Switch with up to 48V Power supply capability. Two output
configurations are possible:

- Load to Gnd. (High Side Mode)

- Load to VS (Low side Mode)

Especially dedicated to proximity detectors, its internal +5V supply can be used to supply external
circuits (See also AN495/0692). A signal is internally generated to block the in signal, and prevent
activation of the output switch, as long as an abnormal condition is detected.

LED DRIVER (] 1 ~/ 8 1D LOW SIDE QUTPUT
HIGH SIDE QUTPUT (T 2 7 I SUPPLY VUOLTAGE
DELAY CAP. SOURCE [T1 3 6 [1TJ REG. UODLTAGE SOURCE
GND (T 4 5 1O INPUT
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2.2 Block diagram
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2.4 Package Outline / Mechanical data
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DIM. mm inch
MIN. | TYP. | MAX. | MIN. | TYP. | MAX.
A 1.75 0.069
al 0.1 0.25 | 0.004 0.010
a2 1.65 0.065
a3 | 0865 0.85 | 0.026 0.033
b 0.35 0.48 | 0.014 0.019
b1 | 0.19 0.25 | 0.007 0.010
Cc | 025 0.5 | 0.010 0.020
ci 45° (typ.)
D(1) | 4.8 50 |0.189 0.197
E 5.8 62 |0.228 D.244
e 1.27 0.050
el 3.81 0.150
F(1) | 3.8 4.0 | 015 0.157
L 0.4 1.27 | 0.016 0.050
M 0.6 0.024
S 8° (max.)

(1) D and F do nol include mold flash or protrusions. Mold flash or
potrusions shall not exceed 0.15mm (.006inch).
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2.5 Traceability

2.5.1 Wafer fab information

Table 1a
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Wafer fab information (1707FA6)

C1707F

Wafer fab name / location

Ang Mo Kio - Singapore

Wafer diameter (inches) 6
Die thickness (um) 280
Silicon process technology BIP

Die finishing front side (passivation)

P-VAPOX (Si glass)

Die finishing back side

LAPPED SILICON

Die area (X,Y) (um) 2870,2070

Metal levels 1

Bond Pad Material AlSiCu

Table 1b

Wafer fab information (1707FAV)

C1707F

Wafer fab name / location Ang Mo Kio - Singapore
Wafer diameter (inches) 6

Die thickness (um) 280

Silicon process technology BIP

Die finishing front side (passivation)

P-VAPOX (Si glass)

Die finishing back side

ALUMINIUM/NICKEL/GOLD

Die area (X,Y) (um)

2870,2070

Metal levels

2

Bond Pad Material

AlISiCu

2.5.2 Assembly information

Table 2

Assembly Information

SO8

Assembly plant name

TSHT

Lead frame finishing (material)

SO 8L 95x130 (A) Mtx HD SpAg

Die attach material

HENKEL 8200T

Wire bonding material/diameter

MKE PCC 1.0 MIL

Molding compound material

CEL-9220HFT10TS(LS)

RER Identification Number: RR000621CS6080

Page 8/14
ST Restricted








‘ ’l life.augmented

Quality & Reliability - AMS Group
Reliability Evaluation Report

2.5.3 Reliability information

Table 3
Reliability Information

Reliability laboratory name / location ST Shenzen / China

Note: ST is ISO 9001 certified. This induces certification of all internal and subcontractor labs.
ST certification document can be downloaded under the following link:
http://www.st.com/content/st_com/en/support/quality-and-reliability/certifications.html
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3 TESTS RESULTS SUMMARY

3.1 Lot Information
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Table 4
Die
Lot # Diffusion Lot Revision Trace Code Raw Line Package Note
(Cut)
V6940HHF FAG6 G9030037 SSO7*1707FA6 SO8
2 V600505T FAV G9030036 SSO7*1707FAV SO8
RER Identification Number: RR000621CS6080 Page 10/14
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3.2 Test plan and results summary

Table 6 — ACCELERATED ENVIRONMENT STRESS TESTS

(;roej; Stress method Stress Conditions Lots| S.S.| Total| Results/Lot Comments:
Fail/S.S. (N/A =Not Applicable)
24h bake@125°C,
pC J-STD-020 45 3 (192h@30C/60%RH) 2 | 154 | 308 | Lot1:0/154
3x Reflow simulation Lot 2: 0 /154
Peak Reflow Temp= 260°C
Ta= -65*C / 150*C
e JESD22-A104 5y ation= 500cy 2 | 77 | 154| Lot1:0/77
Lot 2: 0 /77
After PC
Testing at Room
AC P=2.08atm Ta=121°C,
JESD22 A10Z |pyration = 96hrs 2 77 | 154 Lot 1: 0 /77
Lot 2: 0 /77
After PC
Testing at Room
Ta= 150°C
Duration= 1000hrs 2 77 154 Lot1:0/77
HTSL JESD22 A103 Lot 2: 0 /77
1 After PC
Testing at Room

Note: Test method revision reference is the one active at the date of reliability trial execution.
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4 APPLICABLE AND REFERENCE DOCUMENTS

Reference Short description

AEC-Q100 Failure Mechanism Based Stress Test Qualification for Integrated Circuits in automotive applications
JESD47 Stress-Test-Driven Qualification of Integrated Circuits

DMS 0061692 Reliability Tests and Criteria for Product Qualification
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5 GLOSSARY
List update based on applicable items.
AC Autoclave MR Multiple Reflow
ACBV AC Blocking Voltage MS Mechanical Shock
ASER Accelerated Soft Error Rate MSeq Mechanical sequence
AST Adhesion Shear Test MSL Moisture Sensitivity Level
Bl Burn-In NVM Non Volatile Memory
BT3P Board 3 points Bending Test PC Preconditioning
BT4P Board 4 points Bending Test PD Physical Dimensions
CA Constant Acceleration PTC Power Temperature Cycling
CDM Electrostatic Discharge - Charged Device Model RS Repetitive Surge Test
ConA Construction Analysis TSH Resistance to Solder Heat
CVs Constant Voltage Stress RTSER Real-Time Soft Error Rate
DBT Dead Bug Test SAM Scanning Acoustic Microscopy
DPA Destructive Physical Analysis SBP Solder Ball Pull
DROP Package drop SBS Solder Ball Shear
DS Die Shear SC Short Circuit Characterization
DToB Drop Test on Board SCCSS Smartcard - Constant Supply Stress
EDR NVM Program/Erase Endurance & Data Retention Stress Test SCMCMS | Smartcard - MasterCard Mechanical Stress
ELFR Early Life Failure Rate SCMF Smartcard - Magnetic Field Stress
EMC Electromagnetic Compatibility SCPOOS Smartcard - Power Off/On Stress
EOS Electrical Overstress characterization SCRFC Smartcard - RF On/Off Cyclic Stress
ESeq Environmental sequence SCRFS Smartcard - RF On Static Stress
EV External Visual ST Screw Test
GFF SCSA Smartcard - Salt Atmosphere
GFL Gross/Fine Leak SCuv Smartcard - UV Test
GL Electro-thermally Induced Gate Leakage SCXRAY Smartcard - XRAY Test
GStress Gate Stress SD Solderability
GUN Electrostatic Discharge - System Level Test SSOP Steady State Operational
H3TRB High Humidity High Temperature Reverse Bias SToB Shock Test on Board
HAST Biased HAST (Highly Accelerated Stress Test) TC Temperature Cycling
HBM Electrostatic Discharge - Human Body Model TCDT Temperature Cycling Delamination Test
HER Hermeticity TCHT Temperature Cycling Hot Test
HMM Electrostatic Discharge - Human Metal Model TCoB Temperature Cycling on Board
HTFB High Temperature Forward Bias THB Temperature Humidity Bias
HTGB High Temperature Gate Bias THS Temperature Humidity Storage
HTHHB High Temperature High Humidity Bias TLP Electrostatic Discharge - Transmission Line Pulse
HTOL High Temperature Operating Life TS Thermal Shocks
HTRB High Temperature Reverse Bias. TStr Terminal Strength
HTSL High Temperature Storage Life Tumb Tumbler Test
1oL Intermittent Operating Life UHAST Unbiased HAST (Highly Accelerated Stress Test)
wv Internal Water Vapor VToB Vibration Test on Board
LF Lead Free VFV Variable Frequency Vibration
LI Lead Integrity WAT Tin (Sn) Whisker Acceptance Testing
LT Lid Torque WBI Wire Bond Integrity
LTOL Low Temperature Operating Life WBP Wire Bond Pull
LTSL Low Temperature Storage Life WBS Wire Bond Shear
LU Latch-Up WBSt Wire Bond Strength
MM Electrostatic Discharge - Machine model XRAY X ray inspection

RER Identification Number: RR000621CS6080
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CONFIDENTIALITY OBLIGATIONS

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

Disclosure of this document to any non-authorized party must be previously authorized by ST only under the
provision of a signed NDA between ST and Customer and must be treat as strictly confidential.

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its
subsidiaries (“ST”) reserve the right to make changes, corrections, modifications or improvements, to this
document, and the products and services described herein at any time, without notice.

Information in this document is intended as support for authorized communication between ST and Customer
only, for internal discussions purposes.

In no event the information disclosed by ST to Customer hereunder can be used against ST, or in a claim
brought in front of any Court or Jurisdiction.

At all times you will comply with the following securities rules:
« Do not copy or reproduce all or part of this document
« Keep this document locked away

«  Further copies can be provided on a “need to know basis”, Please contact your local ST Sales Office or
document writer

Information furnished is believed to be accurate and reliable. However, STMicroelectronics assumes no
responsibility for the consequences of use of such information nor for any infringement of patents or other
rights of third parties which may result from its use. No license is granted by implication or otherwise under
any patent or patent rights of STMicroelectronics. Specifications mentioned in this publication are subject to
change without notice. This publication supersedes and replaces all information previously supplied.
STMicroelectronics products are not authorized for use as critical components in life support devices or
systems without express written approval of STMicroelectronics.

The ST logo is a trademark of STMicroelectronics International NV and/or its affiliates, registered in the U.S.
and other countries

© 2018 STMicroelectronics International NV and/or its affiliates — All Rights Reserved
www.st.com
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1 APPLICABLE AND REFERENCE DOCUMENTS

Document reference Short description
JESD47 Stress-Test-Driven Qualification of Integrated Circuits

2 RELIABILITY EVALUATION OVERVIEW

2.1 OBJECTIVES

This report contains the reliability evaluation of ST1S40IDR (UA27) in SO 8 narrow in the new assembly plant SC-Tianshui
Huatian-China (TSHT). The reliability evaluation has been performed on three different assy lots as requested by JEDEC
JESDA47 for this type of change (new assembly plant).

2.1 CONCLUSION

Qualification Plan requirements have been defined accordingly to JESD47. We have completed the reliability trials on all
3 assy lots and have shown that the devices behave correctly against environmental tests (no failure). Moreover, the
stability of electrical parameters during the accelerated tests demonstrates the ruggedness of the products and safe
operation, which is consequently expected during their lifetime. More details are available below in test and results
summary.
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3 CHANGE DESCRIPTION

Qualification of new Assembly Plant SC-Tianshui Huatian-China (TSHT) for SO 8 Narrow

4 CONSTRUCTION NOTE

UA27
Wafer/Die fab. Information
Wafer fab manufacturing location Singapore 6
Technology BCD6S
Die finishing back side CHROMIUM/NICKEL/GOLD
Die size 1725 x 1840 um

Passivation type

TEOS/SiN/Polyimide

Assembly information

Assembly site

SC-Tianshui Huatian-China (TSHT)

Package description SO 8 Narrow

Mold Compound Epoxy

Frame Pure Tin Plating Sn 100%
Bond Wire 1.3 mil Au
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5 TESTS RESULTS SUMMARY

5.1 Test vehicle

Lot # Commercial product Rawline Package Product Line
1
2 ST1S40IDR PRO7*UA27DD5 SO 8 UA2701
3
5.2 Test plan and results summary
Test PC Std ref. Conditions ss Steps SS Note
Lot 1 Lot 2 Lot 3
Die Oriented Reliability trials
168 H 0/80 0/80 0/80
HTSL N v Ta = 150°C 240 | 500 H 0/80 0/80 0/80 2
1000 H 0/80 0/80 0/80
Package Oriented Reliability trials
Drying 24 H @ 125°C
Store 168 H @ Ta=85°C
PC - J§S1E1)§2 Rh=85% 555 Final Pass Pass Pass
Oven Reflow @
Tpeak=260°C 3 times
AC Y e Pa=2Atm/ Ta=121°C | 240 % H 0/80 0/80 0/80 1
-10 168 H 0/80 0/80 0/80
JESD22 100cy 0/80 0/80 0/80
TC Y A-104 Ta =-65°C to 150°C 240 500 cy 0/80 0/80 0/80 1
1000 cy 0/80 0/80 0/80
100cy 0/25 0/25 0/25
THB Y JESD22-A101 | 85 °C, 85 % RH, Vcc max 75 500 cy 0/25 0/25 0/25 1
1000 cy 0/25 0/25 0/25
Package Assembly Integrity trials
) o . Pass Pass Pass
WBP - M2011 30 wires, characterization 30 Final CPK>166 | CPK>1.66 CPK>1.66
- . Pass Pass Pass
WBS - JESD22-B116 | 30 balls, characterization 30 Final CPK>166 | CPK>1.66 CPK>1.66
Solderability - JESD22-B102 >95% lead coverage 15 Final Pass Pass Pass
Notes:
1. Preconditioning with soak per J-STD-020 at rated moisture sensitivity level prior to acceleration stress testing
2. Preconditioning without soak
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6 ANNEXES

6.1

Pin connections

Please refer to product datasheet

6.2

Package Mechanical data

Please refer to product datasheet

7 TEST DESCRIPTION

Test name | Description Purpose
Die Oriented
HTSL The device is stored in unbiased condition at | To investigate the failure mechanisms activated
High Temperature the max. temperature allowed by the by high temperature, typically wire-bonds solder

Storage Life

package materials, sometimes higher than
the max. operative temperature.

joint ageing, data retention faults, metal stress-
voiding.

Package Oriented
As stand-alone test: to investigate the moisture
sensitivity level.
The device is submitted to a typical As preconditioning before other reliability tests:
PC temperature profile used for surface to verify that the surface mounting stress does

Preconditioning

mounting devices, after a controlled
moisture absorption.

not impact on the subsequent reliability
performance.

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

AC The device is stored in saturated steam, at | To investigate corrosion phenomena affecting
Auto Clave (Pressure | fixed and controlled conditions of pressure | die or package materials, related to chemical
Pot) and temperature. contamination and package hermeticity.
To investigate failure modes related to the
thermo-mechanical stress induced by the
Lo . different thermal expansion of the materials
TC The device is submitted to cycled interacting in the dig-package system. Typical

Temperature Cycling

temperature excursions, between a hot and
a cold chamber in air atmosphere.

failure modes are linked to metal displacement,
dielectric cracking, molding compound
delamination, wire-bonds failure, die-attach
layer degradation.

THB
Temperature
Humidity 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.
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Test name | Description Purpose
A process in which an instrument uses a
chisel shaped tool to shear or push a ball or
wedge/stitch bond off the bonding surface. | This test establishes a procedure for
The force required to cause this separation |determining the strength of the interface
WBS is recorded and is referred to as the bond between a ball bond and a package bonding

Wire Bond Shear

shear strength. The bond shear strength of
a ball bond, when correlated to the diameter
of the ball bond, is an indicator of the quality
of the metallurgical bond between the ball
bond and the die bonding surface
metallization.

surface. This strength measurement is
extremely important in determining the integrity
of the metallurgical bond which has been
formed.

WBP
Wire Bond Pull

The apparatus for this test shall consist of
suitable equipment for applying the
specified stress to lead wire or terminal as
required in the specified test condition. A
calibrated measurement and indication of
the applied stress in grams force (gf) shall
be provided by equipment capable of
measuring stresses.

The purpose of this test is to measure bond
strengths, evaluate bond strength distributions,
or determine compliance with specified bond
strength requirements of the applicable
acquisition document.
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1 APPLICABLE AND REFERENCE DOCUMENTS

Document reference Short description
JESD47 Stress-Test-Driven Qualification of Integrated Circuits

2 RELIABILITY EVALUATION OVERVIEW

2.1 OBJECTIVES

This report contains the reliability evaluation of STCS05ADR (UM64) SO 8 narrow in the new assembly plant SC-Tianshui
Huatian-China (TSHT). The reliability evaluation has been performed on three different assy lots as requested by JEDEC
JESDA47 for this type of change (new assembly plant).

2.1 CONCLUSION

Qualification Plan requirements have been defined accordingly to JESD47. We have completed the reliability trials on all
3 assy lots and have shown that the devices behave correctly against environmental tests (no failure). Moreover, the
stability of electrical parameters during the accelerated tests demonstrates the ruggedness of the products and safe
operation, which is consequently expected during their lifetime. More details are available below in test and results
summary.
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3 CHANGE DESCRIPTION

Qualification of new Assembly Plant SC-Tianshui Huatian-China (TSHT) for SO 8 Narrow

4 CONSTRUCTION NOTE

UM64
Wafer/Die fab. Information
Wafer fab manufacturing location Catania CTM8
Technology BCD6
Die finishing back side Cr/NiV/Au
Die size 1012 x 1702 um
Passivation type TEOS/SiN/Polyimide

Assembly information

Assembly site

SC-Tianshui Huatian-China (TSHT)

Package description SO 8 Narrow

Mold Compound Epoxy

Frame Pure Tin Plating Sn 100%
Bond Wire 1.0 mil Au
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5 TESTS RESULTS SUMMARY

5.1 Test vehicle

Lot # Commercial product Rawline Package Product Line
1
2 STCS05ADR PRO7*UM64J51 SO 8 UM6401
3
5.2 Test plan and results summary
Test PC Std ref. Conditions ss Steps SS Note
Lot 1 Lot 2 Lot 3
Die Oriented Reliability trials
168 H 0/80 0/80 0/80
HTSL N v Ta = 150°C 240 | 500 H 0/80 0/80 0/80 2
1000 H 0/80 0/80 0/80
Package Oriented Reliability trials
Drying 24 H @ 125°C
Store 168 H @ Ta=85°C
PC - J§S1E1)§2 Rh=85% 555 Final Pass Pass Pass
Oven Reflow @
Tpeak=260°C 3 times
AC Y e Pa=2Atm/ Ta=121°C | 240 % H 0/80 0/80 0/80 1
-10 168 H 0/80 0/80 0/80
JESD22 100cy 0/80 0/80 0/80
TC Y A-104 Ta =-65°C to 150°C 240 500 cy 0/80 0/80 0/80 1
1000 cy 0/80 0/80 0/80
100cy 0/25 0/25 0/25
THB Y JESD22-A101 | 85 °C, 85 % RH, Vcc max 75 500 cy 0/25 0/25 0/25 1
1000 cy 0/25 0/25 0/25
Package Assembly Integrity trials
) o . Pass Pass Pass
WBP - M2011 30 wires, characterization 30 Final CPK>166 | CPK>1.66 CPK>1.66
- . Pass Pass Pass
WBS - JESD22-B116 | 30 balls, characterization 30 Final CPK>166 | CPK>1.66 CPK>1.66
Solderability - JESD22-B102 >95% lead coverage 15 Final Pass Pass Pass
Notes:
1. Preconditioning with soak per J-STD-020 at rated moisture sensitivity level prior to acceleration stress testing
2. Preconditioning without soak
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6 ANNEXES

6.1

Pin connections

Please refer to product datasheet

6.2

Package Mechanical data

Please refer to product datasheet

7 TEST DESCRIPTION

Test name | Description Purpose
Die Oriented
HTSL The device is stored in unbiased condition at | To investigate the failure mechanisms activated
High Temperature the max. temperature allowed by the by high temperature, typically wire-bonds solder

Storage Life

package materials, sometimes higher than
the max. operative temperature.

joint ageing, data retention faults, metal stress-
voiding.

Package Oriented
As stand-alone test: to investigate the moisture
sensitivity level.
The device is submitted to a typical As preconditioning before other reliability tests:
PC temperature profile used for surface to verify that the surface mounting stress does

Preconditioning

mounting devices, after a controlled
moisture absorption.

not impact on the subsequent reliability
performance.

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

AC The device is stored in saturated steam, at | To investigate corrosion phenomena affecting
Auto Clave (Pressure | fixed and controlled conditions of pressure | die or package materials, related to chemical
Pot) and temperature. contamination and package hermeticity.
To investigate failure modes related to the
thermo-mechanical stress induced by the
Lo . different thermal expansion of the materials
TC The device is submitted to cycled interacting in the dig-package system. Typical

Temperature Cycling

temperature excursions, between a hot and
a cold chamber in air atmosphere.

failure modes are linked to metal displacement,
dielectric cracking, molding compound
delamination, wire-bonds failure, die-attach
layer degradation.

THB
Temperature
Humidity 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.
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Test name | Description Purpose
A process in which an instrument uses a
chisel shaped tool to shear or push a ball or
wedge/stitch bond off the bonding surface. | This test establishes a procedure for
The force required to cause this separation |determining the strength of the interface
WBS is recorded and is referred to as the bond between a ball bond and a package bonding

Wire Bond Shear

shear strength. The bond shear strength of
a ball bond, when correlated to the diameter
of the ball bond, is an indicator of the quality
of the metallurgical bond between the ball
bond and the die bonding surface
metallization.

surface. This strength measurement is
extremely important in determining the integrity
of the metallurgical bond which has been
formed.

WBP
Wire Bond Pull

The apparatus for this test shall consist of
suitable equipment for applying the
specified stress to lead wire or terminal as
required in the specified test condition. A
calibrated measurement and indication of
the applied stress in grams force (gf) shall
be provided by equipment capable of
measuring stresses.

The purpose of this test is to measure bond
strengths, evaluate bond strength distributions,
or determine compliance with specified bond
strength requirements of the applicable
acquisition document.
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