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Qualification of subcontractor TSHT for products 
assembled in TSSOP8 package - GPA 

 
 
 

General Information 
Product Line 0158, 0922, 3702 

Product Description 
Low power dual op-amps, 
Rail-to-rail dual op amp,  
 

P/N LM2904PT, TS922IPT, 
TS3702IPT 

Product Group AMS 
Product division GPA&RF 
Package TSSOP8 
Silicon Process technology Bipolar, HF2CMOS, HC1PA 
  
  
  

 

 Locations 
Wafer fab Ang Mo Kio 6” 
  
  

Assembly plant TSHT (TianShui Huatian 
Technology) China 

  
  
Reliability Lab Grenoble 
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Note: This report is a summary of the reliability trials performed in good faith by STMicroelectronics in order to evaluate the potential reliability 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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1 APPLICABLE AND REFERENCE DOCUMENTS 
 

Document reference Short description 
AEC-Q100  Stress test qualification for automotive grade integrated circuits 
AEC-Q101 Stress test qualification for automotive grade discrete semiconductors 
JESD47 Stress-Test-Driven Qualification of Integrated Circuits 
  

 

2 GLOSSARY 
DUT Device Under Test 
PCB Printed Circuit Board 
SS Sample Size 
  

 
 

3 RELIABILITY EVALUATION OVERVIEW 

3.1 Objectives 
The objective of this evaluation is to qualify the subcontractor TSHT for the assembly of selected product in 
TSSOP8 package. 
The line under qualification will serve several part numbers. 
The qualification plan is based on the similarity and based on the JESD47 specification. 
Here below are the details of the change depending on the affected product. 

 
From ST Bouskoura to TSHT (see annex for product list) 
 

Material  Current process  Modified process  Comment 
Diffusion location No change 

Assembly location ST Bouskoura TSHT  

Molding compound Sumitomo G630AY CEL-9220HF10  

Die attach Ablestick 8601-S25 Henkel 8200T  

Lead-frame Copper Copper  

Wire Copper 1 mil Copper 1 mil Pd coated  

Plating NiPdAgAu Sn  

MSL 1 1  

 
 

 

3.2 Conclusion 

Qualification Plan requirements will be fulfilled without exception. It is stressed that reliability tests have to show 
that the devices behave correctly against environmental tests (no failure). Moreover, the stability of electrical 
parameters during the accelerated tests must demonstrate the ruggedness of the products and safe operation, 
which is consequently expected during their lifetime.  
 
Preliminary qualification results in line with expectation. 
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4 DEVICE CHARACTERISTICS 

4.1 Device description 
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5 CONSTRUCTION NOTE 
 New Plant Qualification 
 P/N LM358IPT PN/TS922IPT PN/TS3702IPT  

Wafer/Die fab. information 
Wafer fab 
manufacturing location 

ST Singapore 

Technology Bipolar HF2CMOS HC1PA  
Process family Bipolar BiCMOS2 CMOS  
Die finishing back side Raw Silicon  Raw Silicon  Lapped silicon  
Die size 1070 x 1010 µm² 1720x1190µm² 1366x1136µm²  
Passivation type  SiN (nitride) PVAPOX+Nitride PVAPOX+Nitride  

Assembly information    
Assembly site SC-Tianshui Huatian-China (TSHT) 
Package description TSSOP8 
Molding compound Hitachi CEL-9220HF10 
Frame material Copper 
Die attach process Glue 
Die attach material Henkel 8200T-  
Wire bonding process Wire 
Wires bonding 
materials/diameters 

1.0mil PdCu 

Lead finishing process Copper 
Lead finishing/bump 
solder material 

Sn 

Final testing information    
Testing location 

SC-Tianshui Huatian-China (TSHT) 999L 
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6 TESTS RESULTS SUMMARY 
 

6.1 Test vehicle 
Lot 
# 

Diffusion 
Lot Assy Lot Trace Code Process/ 

Package Product Line Comments 

1    TSSOP8 0158  
2    TSSOP8 0922  
3    TSSOP8 3702  

 
Detailed results in below chapter will refer to P/N and Lot #. 
 

6.2 Test plan and results summary 
 

 

Test PC Std ref. Conditions SS Steps 
Failure/SS  

Lot 1 
0158 

Lot 2 
0922 

Lot3 
3702   Note 

 

HTB/ 
HTOL N 

JESD22 
A-108 Ta = 150°C, BIAS  

168 H 78 0/78 0/78    
500 H 78 0/78 0/78   
1000 H 78 78 0/78   

HTSL N 
JESD22 
A-103 Ta = 150°C  

168 H 0/78 0/78 0/78    
500 H 0/78 78 0/78   
1000 H 78 78 0/78   

     
 Package Oriented Tests 

PC  
JESD22 
A-113 

Drying 24 H @ 125°C 
Store 168 H @ Ta=85°C 

Rh=85% 
Over Reflow @ Tpeak=260°C 3 

times 

 Final PASS PASS PASS   

 

UHAST Y 
JESD22 
A-102 

Pa=2Atm / Ta=121°C  96 H 0/78 0/78 78   
 

TC Y JESD22 
A-104 

Ta  = -65°C to 150°C  
100 cy 0/78 0/78 78    
500 cy 0/78 0/78 78   
1000cy  0/78    

THB Y 
JESD22 
A-101 Ta = 85°C, RH = 85%, BIAS  

168 H 0/78 0/78 0/78    
500 H 0/78 0/78 0/78   
1000 H 78 78 78   
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7 ANNEXES 

7.1 Device details 

7.1.1 Package outline/Mechanical data  
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7.1.2 Shear test results 

 
Value in grams 

 Ball Shear Pull test 

 Max Min Average Cpk Max Min Average Cpk 

0158 43.33 38.72 40.76 3.02 15.72 12.15 14.19 2.77 

0922 36.37 30.07 33.67 3.63 13.64 10.89 12.79 4.38 

3702 34.42 32.38 33.4 2.61 14.46 12.11 13.23 3.43 
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7.2 Tests Description 
 

Test name Description Purpose 
Die Oriented   

HTOL 
Higt Temperature 

Operating Life 
 

HTB 
High Temperature 

Bias 

The device is stressed in static or dynamic 
configuration, approaching the operative 
max. absolute ratings in terms of junction 
temperature and bias condition. 

To determine the effects of bias conditions and 
temperature on solid state devices over time. It 
simulates the devices’ operating condition in an 
accelerated way. 
The typical failure modes are related to, silicon 
degradation, wire-bonds degradation, oxide 
faults. 
 

HTSL 
High Temperature 

Storage Life 

The device is stored in unbiased condition at 
the max. temperature allowed by the 
package materials, sometimes higher than 
the max. operative temperature. 

To investigate the failure mechanisms activated 
by high temperature, typically wire-bonds solder 
joint ageing, data retention faults, metal stress-
voiding. 

ELFR 
Early Life Failure 

Rate 

The device is stressed in biased conditions at 
the max junction temperature. 

To evaluate the defects inducing failure in early 
life. 

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. 

AC 
Auto Clave 

(Pressure Pot) 

The device is stored in saturated steam, at 
fixed and controlled conditions of pressure 
and temperature. 

To investigate corrosion phenomena affecting 
die or package materials, related to chemical 
contamination and package hermeticity. 

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. 

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. 

Other   

ESD 
Electro Static 

Discharge 

The device is submitted to a high voltage 
peak on all his pins simulating ESD stress 
according to different simulation models. 
CBM: Charged Device Model 
HBM: Human Body Model 
MM: Machine Model 

To classify the device according to his 
susceptibility to damage or degradation by 
exposure to electrostatic discharge. 

 

  
 
 

 


