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PCN  APG-BOD/08/3667 - Notification Date 05/16/2008

Table 1. Change Implementation Schedule
Forecasted implementation date for 31-Oct-2008
 change

Forecasted availabillity date of samples 09-May-2008
 for customer

Forecasted date for STMicroelectronics 
change Qualification Plan results availability 09-May-2008

Estimated date of changed product first 31-Oct-2008
 shipment

Table 2. Change Identification
Product Identification              See enclosed
 (Product Family/Commercial Product)

Type of change Package assembly material change

Reason for change SC CARSEM road-map

Description of the change CARSEM  (subcontractor)  will  change  molding compound on  products
housed in SOT-223 from SUMITOME EME 6710SJ to  HITACHI CEL9240HF10.In the
same time YAG laser marking  will be implemented instead of actual
CO2.

Product Line(s) and/or Part Number(s) See attached

Description of the Qualification Plan See attached

Change Product Identification Datacode

Manufacturing Location(s) 1]Sc Carsem M - Malaysia
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PCN  APG-BOD/08/3667 - Notification Date 05/16/2008

Table 3. List of Attachments
Customer Part numbers list

Qualification Plan results

Qualification Plan Denied Name:

Qualification Plan Approved Title:

Customer Acknowledgement of Receipt PCN APG-BOD/08/3667

Please sign and return to STMicroelectronics Sales Office Notification Date 05/16/2008

Company:

Change Denied Date:

Change Approved Signature:

Remark

.....................................................................................................................................................................................................

.....................................................................................................................................................................................................

.....................................................................................................................................................................................................

.....................................................................................................................................................................................................

.....................................................................................................................................................................................................

.....................................................................................................................................................................................................

.....................................................................................................................................................................................................

.....................................................................................................................................................................................................

® 3/31



PCN  APG-BOD/08/3667 - Notification Date 05/16/2008

DOCUMENT APPROVAL

Name Function

Russo, Alfio Division Marketing Manager

Aparo, Sebastiano Division Product Manager

Parrino, Emanuele Division Q.A. Manager
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                                                 PRODUCT/PROCESS 

 CHANGE NOTIFICATION  
 

 
Automotive Product Group  
Car Body Division  
VIPower Business Unit - Catania 
 
 
Subject: SOT-223  GREEN COMPOUND HITACHI CEL9240HF10 and  
               YAG LASER MARKING. 
 
 
INVOLVED P&L FAMILY: 30 
 
 
WHAT:  CARSEM   (subcontractor)    will    change   molding  compound  on  SOT-223  
              from SUMITOMO EME 6710SJ to HITACHI CEL 9240HF10. In the same time 
              new YAG laser marking will be implemented instead of actual CO2.  
  
              
WHY:   CARSEM subcontractor road-map. 
 
 
WHO:   All Customers using VIPower products housed in SOT-223 package.  
 
 
WHEN:  Change will be implemented in according to the below schedule: 
              Qualification Report:   
               -Qualification reports included to this PCN. 
              Samples Availability: 
               -Test vehicles samples are already available.  
               -Samples of other products will be available on demand.  
              Date of Change and Start Production / 1st Shipment:  
              -October 2008.  
               (Shipment may occur prior this date upon Customer agreement  
               according to Jedec JESD46C standard). 
 
WHERE: Plant involved in this change is CARSEM (Malaysia). 



    

APG                                                                      Automotive Product Group
Car Body Division

Reliability Report

RR000808CT6029 Date of issue: 18/04/2008  Page: 1 of 3

 

 
AEC_Q100 Rev.G Qualification Plan Results 

Green molding compound  
Hitachi CEL9240 HF10_Package SOT223 

 
 

Object: In order to qualify the Green Molding Compound Hitachi CEL9240 HF10 for the VIPower 
products assembled in package SOT223, both leaded and lead free, were chosen the below test 
vehicles:  

  
 

General Information  Locations 
Product Line VN79 (lead free)  Diffusion fab location ST Catania CT6 (Italy) 

Commercial Product VNN7NV04  Assembly plant location S.C. Carsem 
(Malaysia) 

Silicon process technology VIPower M0_3   Test plant location ST Shenzen (China) 
Package SOT223  Reliability lab location ST Shenzen (China) 
 

General Information  Locations 
Product Line VN73 (lead free)  Diffusion fab location ST Catania CT6 (Italy) 

Commercial Product VNN1NV04  Assembly plant location S.C. Carsem 
(Malaysia) 

Silicon process technology VIPower M0_3   Test plant location ST Shenzen (China) 
Package SOT223  Reliability lab location ST Shenzen (China) 
 

General Information  Locations 
Product Line VN84 (lead present)  Diffusion fab location ST Catania CT6 (Italy) 

Commercial Product VNN3NV04  Assembly plant location S.C. Carsem 
(Malaysia) 

Silicon process technology VIPower M0_3   Test plant location ST Shenzen (China) 
Package SOT223  Reliability lab location ST Shenzen (China) 
 
 
 
 
 
 
 
 
Author:          ST approved: 
A.Marmoni          E.Parrino   
QA and Qualification Team Leader      APG Q&R Catania Mng   
APG Q&R Catania             
     
Reliability and electrical test executed by:  
IMS Rel Dept. – APG Support 

    



    

APG                                                                      Automotive Product Group
Car Body Division

Reliability Report

RR000808CT6029 Date of issue: 18/04/2008  Page: 2 of 3

 
 
- Reliability evaluations overview 

 

1.1 Objectives 

Aim of this report is to present the results of the reliability evaluations performed on VNN7NV04 
(VN79), VNN1NV04 (VN73) and VNN3NV04 (VN84) chosen as test vehicles in order to qualify the 
Green Molding Compound (halogen free) Hitachi CEL9240 HF10 on VIPower products assembled in 
package SOT223.  
 
These products are diffused in ST Catania (Italy) and assembled by subcontractor Carsem 
(Malaysia). The first two vehicles were chosen in lead free configuration while the third was leaded. 
 
According with the AEC_Q100 Rev.G specification for the reliability evaluations the following tests 
were performed using one lot for each test vehicles: HTOL, HTSL, THB, AC, TC, ES (see details in 
table below).  
 
The qualification of a green molding compound is also compliant to the Company roadmap towards 
environmentally friendly components. 
 
 
1.2 Results 

All reliability tests have been completed with positive results; neither functional nor parametric rejects 
were detected at final electrical testing.  
 
Based on the overall positive results we consider the products qualified from a reliability point of view. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



    

APG                                                                      Automotive Product Group
Car Body Division

Reliability Report

RR000808CT6029 Date of issue: 18/04/2008  Page: 3 of 3

 
 
 
 
 

Reliability qualification plan and results  
performed on one lot for each test vehicles  

 
 

 
 

AEC 
# 

Test Name STM Test Conditions Sample Size/ 
Lots 

Results  
Fails/SS/Lots Comments 

4 
PC                
Pre Cond 

Preconditioning at Jedec Level 3, store 192 
hours at Ta=30ºC, RH=60%, IR reflow (3 
times) at 260ºC 

Before all trials.  
 

2 
HTOL              
High Temp. 
Op. Life 

Ta=125C, Vcc=28V for 1000 hours 
77/3 0/77/3 

  

3 
HTSL              
High Temp. 
Storage Life 

Ta=150ºC for 1000 hours. TST before and 
after at room and hot temperatures. 77/3 0/77/3 

  

5 
THB             
Temp 
Humidity 
Bias 

Ta=85ºC, RH=85%,  Vcc=24V for 1000 
hours 77/3 0/77/3 

  

6 
AC               
Autoclave 

Ta=121ºC, Pa=2atm for 96 hours 
77/3 0/77/3 

  

7 
TC                
Temp. 
Cycling 

Ta=-65ºC +150ºC for 500 cycles 
77/3 0/77/3 

  

  
ENV. SEQ.     
Enviromental 
Sequence 

TC (Ta=-65ºC +150ºC for 100 cycles) +         
AC (Ta=121ºC, Pa=2atm for 96 hours)  50/3 0/50/3 STM additional 

test 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Qualification of New Molding
Compound on SOT-223 CARSEM 
(HITACHI CEL9240HF10)

Construction Analysis

Catania 
April 10, 2008 

CAR BODY QUALITY



1C.A. SOT223  
(CEL9240HF10)

Device information

Product:       VNN1NV04-E, VNN7NV04-E, VNN3NV04-E
Line:            VN73 , VN79, VN84
Diffusion:     CT6 (Catania)
Package:      SOT-223 
Assembly:    CARSEM (Malaysia)

Purpose :     To perform a package oriented analysis due to new mold
compound change on SOT223 (Hitachi CEL9240HF10).
Test vehicles chosen: VN73 , VN79, VN84.



2C.A. SOT223  
(CEL9240HF10)

Analysis

Visual Analysis :
No defect

XRay and SAM Analysis:
No defect

Section:
No defect

Dimensional  Analysis:
No defect



3C.A. SOT223  
(CEL9240HF10)

DIE
Production Line VN73                       VN79              VN84
Die Size 1710X1520um 2540X2130um     2210X1720um 
Die Finish Front Side SiN SiN SiN

Die Finish Back Side TiNiAu TiNiAu TiNiAu
Die Thickness (280 ±25um) 270um 277um                 271um

DIE SEPARATION
Die Sawing (%) 100% 100% 100%
Die Sawing Quality Good Good Good

FRAME
Raw Material                                                    Copper Alloy
Plating Ag spot on t-post

DIE ATTACH
Type:Soft[X] Glue[] Pb/Sn 95%/5%
Preform Thickness 25.4/31 um



4C.A. SOT223  
(CEL9240HF10)

WIREBONDING
Wire Material Au
Wire Diameter 2 mils
Wire Bonding Process                    Thermosonic Ball Bonding
Wire Loop Quality                         Good (for all wires)
Distance Between Wire/Die Good (for all wires)
Wire Bond/Pad Rejected 0/30pcs for each line 

MOLDING
Molding Compound HITACHI CEL9240HF10
Resin Homogeneity Good

OUTLINE
Analysis Type                                Profile Projector
Mechanical Dimension                    Rejected 0/10pcs. for each line 

Visual Inspection Defect
Cropping Rejected 0/30pcs for each line
Molding                                        Rejected 0/30pcs for each line 
Deflashing Rejected 0/30pcs for each line 

SAM
Delamination Die Surface/Resin      Rejected 0/30pcs for each line
Delamination Frame/Resin             Rejected 0/30pcs for each line



5C.A. SOT223  
(CEL9240HF10)

Package Overview



6C.A. SOT223  
(CEL9240HF10)

X-ray analysis

VN73 VN79

VN84



7C.A. SOT223  
(CEL9240HF10)

SAM Analysis

No Delamination on die
No Delamination on leads
No Delamination on die and lead area

VN73



8C.A. SOT223  
(CEL9240HF10)

SAM Analysis

VN79

No Delamination on die
No Delamination on leads
No Delamination on die and lead area



9C.A. SOT223  
(CEL9240HF10)

SAM Analysis

VN84

No Delamination on die
No Delamination on leads
No Delamination on die and lead area



10C.A. SOT223  
(CEL9240HF10)

Dice Overview

VN79VN73

VN84



11C.A. SOT223  
(CEL9240HF10)

Section overview

VN73 VN79

VN84



12C.A. SOT223  
(CEL9240HF10)

Wire-pull and ball-shear tests

VN73 (2 mils Au wire LSL 15 g)

VN73 (2 m ils Au wire LSL 55.9 g)



13C.A. SOT223  
(CEL9240HF10)

Wire-pull and ball-shear tests

VN79 (2 mils Au wire LSL 15 g)

VN79 (2 mils Au wire LSL 55.9 g)



14C.A. SOT223  
(CEL9240HF10)

Wire-pull and ball-shear tests

VN84 (2 mils Au wireLSL 15 g)

VN84 (2 mils Au wire LSL 55.9 g)



15C.A. SOT223  
(CEL9240HF10)

Phisical dimensions
VN73
Sample size 10 pcs
refer to spec 0046067



16C.A. SOT223  
(CEL9240HF10)

Phisical dimensions
VN79
Sample size 10 pcs
refer to spec 0046067



17C.A. SOT223  
(CEL9240HF10)

Phisical dimensions
VN84
Sample size 10 pcs
refer to spec 0046067



Marking Comparison Analysis
SOT-223 CARSEM 
(Co2 vs YAG laser-mark)

Catania 
April 15, 2008 

CAR BODY QUALITY



SOT-223 marking equipment change

Device information

Product:       3NF06L (CO2 and YAG laser marking)
Package:      SOT-223 
Assembly:    CARSEM (Malaysia)

Purpose :     Comparison analisys on laser marking performed with
CO2 and YAG laser equipment.

Results:       No difference observed.
Both marking are inside ST spec. 0093013



SOT-223 marking equipment change

SOT-223 Laser Marking Equipment Change
Marking comparison 

Actual
CO2 laser

New
Yag laser



SOT-223 marking equipment change

New
Yag laser

Actual
CO2 laser

SOT-223 Laser Marking Equipment Change
Marking comparison

Laser marking width: 100 ÷ 200um
Laser marking depth:     6 ÷ 40 um

Spec. 0093013



PCN  APG-BOD/08/3667 - Notification Date 05/16/2008

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.

UNLESS   EXPRESSLY   APPROVED   IN   WRITING    BY   AN   AUTHORIZED   ST   REPRESENTATIVE,   ST  PRODUCTS   ARE  NOT
RECOMMENDED, AUTHORIZED OR WARRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING, OR LIFE SUSTAINING
APPLICATIONS, NOR IN  PRODUCTS OR  SYSTEMS WHERE  FAILURE OR  MALFUNCTION  MAY  RESULT IN  PERSONAL  INJURY,
DEATH, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE. ST PRODUCTS WHICH ARE NOT SPECIFIED  AS  ‘‘AUTOMOTIVE
GRADE’’ MAY ONLY BE USED IN AUTOMOTIVE APPLICATIONS AT USER’S OWN RISK.

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

c  2008 STMicroelectronics - All rights reserved.

STMicroelectronics group of companies

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan -

Malaysia - Malta - Morroco - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States of America

www.st.com
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