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1. Purpose:   
 
The purpose of this product qualification plan is to qualify the PEX8619-BA50BC G (Green) and 
Non-Green device.  The PEX8619-BA50BC G is fabricated in TSMC’s  90 nm low K, 1Poly/9 
Metal CMOS Technology and assembled at ASE Kaohsiung, Taiwan (ASEK) in a 19x19 X 1.7 
mm 324 HS-BGA package  

 
This document summarizes the plan and results to qualify this product as the qualification test 
vehicle for the product family as per below. 
  
 
2. Scope: 
 
The PEX8619-BA50BC G (Green)  and non Green is fabricated in TSMC 90 nm Low-K process 
technology and is assembled at ASEK in a 19x19 mm 324 HS-BGA package and is the product 
to be qualified as the test vehicle for the product family.  Both process and package technologies 
that are used to manufacture this product were qualified previously by PLX. 
 
TSMC 90nm Low K CMOS technology generates consistent and reproducible performance from 
lot to lot, through a mature fabrication process, in-process monitors, and excellent reliability.  
 
As noted, ASEK ‘s HS-BGA package technology was also qualified previously by PLX. The 
PEX8548S-AA25BI G  27 X 27 X 2.23 mm HS-BGA package andPEX8532-BC25BI G  35 X 35 X 
2.23.mm HS-BGA package are the test vehicles for ASEK’s HS-BGA package technology.  As a 
result, the PEX8619-BA50BC G (Green) and non- Green device and its product family,  that are 
assembled in the ASEK HS-BGA package type with comparable design rules are therefore 
package qualified by extension.  
 
As such, only product die qualification is required because both process and package 
technologies were qualified and approved previously. 
 
This document summarizes the plan and results to qualify the product as per below. 
 
3. Backgound  Information  : 

 
    3,1  Wafer Fab Information : 
 
Process Type CMOS Logic 
Process Name 90 nm low K 
Number of Metal layers 9 
 
 
   3.2 Substarte Information 
Solder Mask AUS308 
Dielectric Material  HL-832NX 
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    3.3. Assembly Process Information  
 
  BOM Green Package BOM non-Green 

Package 
1 Package name:  BGA BGA 
2 Package Size:  19 X 19 X 1.7  mm 19 X19  X 1.7 mm 
3 Solder Ball Diameter 0.6 mm  0.6 mm 
4 Solder Ball Pitch 1mm 1mm 
5 Number of solder balls 324 324 
6 Die attach material:   Ablestik 2100A Ablestik 2100A 
7 Mold compound:   9750ZHF10AKL 9750ZHF10AKL 
8 Bond wire:   4N 4N 
9 Solder Ball 

composition:   
96.5Sn/3.0Ag/.5Cu    Sn63/Pb37 

10 Surface Finish:   Ni/Au (electrolytic 
plating) 

Ni/Au (electrolytic 
plating) 

 
4. Qualification Plan and Results: 
 
      4.1. Die Qualification 

 
TSMC 90nm Low K CMOS technology generates consistent and reproducible 
performance from lot to lot, through a mature fabrication process, in-process monitors, 
and excellent reliability.  
 
4.1.1 TSMC 90 nm low K, 1Poly/9 Metal CMOS Technology Process Qualification   
Report; Test Vehicle: PEX 8648 

PEX8648-BB_Reliabili
ty_Qualification_Rev2 

4.1.1. 1 High Temperature Operating Life ( Temperature : 125 C, Voltage= 
Vddmax) 

 
Note : * Conditional Qual; ** Full Qual. 

 
Device Lot Code  Date 

Code  
Sample 
Size 

Time point No. Of 
Rejects 

 Result  Note 

PEX8619- 
BA50BC G 

N6A532.00
CA-ES 

0907 120 168 hrs cum.* 0 4/3/09 Passed Condition
al Qual 

     120 500 Hrs cum.  0 4/19/09 Passed   
   120 1000 Hrs cum ** 0 5/17/09 Passed Full Qual 

- Total Device hours of this family = 570000 Hrs 
- FIT = 46 (based on 60% CL, Ea = 0.7 eV, Tstress = 125 °C, Tuse = 55 °C); with 1 reject (Note :  

Unit damaged during failure analysis; root cause could not be determined, random failure) 
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PEX8648-BB 
(AB/BA to BB Metal Layer Change) 


 
Product Reliability Qualification   


 
Family Qualification:  


PEX8648-BB   
PEX8647-BB   
PEX8632-BB  
PEX8624-BB  
PEX8616-BB  
PEX8612-BB 


 
 
 


 
 


February 09, 2009 
           
 
          
Prepared and Reviewed By:  Norbe Mendoza      Approved By:  Brete Bigley 
Quality and Reliability Engineer                                        Director, Quality Assurance and Reliability 
February 09, 2009                    February 09, 2009 
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1. Purpose:   
Perform a Deneb product family reliability qualification of the BB die revision in 90 nm low-K fab 
process technology with flip chip BGA (FCBGA) assembly.  
 
The Deneb BB die represents metal layer changes only from its prior revisions. 
 
This document summarizes the qualification plan for the  ‘BB’  revision and results from prior 
revisions to qualify the latest revision of the product as per below. 
 
2. Scope: 
The PEX8648-BB50BC F, fabricated in 90 nm Low-K process technology and assembled in 27x27 
FCBGA package will be used as the prime reliability qualification vehicle for the following devices: 
PEX8648-BB, PEX8647-BB, PEX8632-BB, PEX8624-BB, PEX8616-BB, and PEX8612-BB. TSMC 
90nm Low K CMOS technology generates consistent and reproducible performance from lot to lot, 
through a mature fabrication process, in-process monitors, and an excellent reliability history. 
  
3. Background information: 
 
  Wafer Fabrication Information (TSMC) 


Process Type CMOS LOGIC General Purpose 
Process Name 90nm Low-K 
Number of metal layers 9 


 
Substrate Information (PPT) 


Solder mask material AUS-703 
Dielectric Material ABF-GX13 


 
  Assembly Process Information (ASE Kaohsiung) 


Package Name FCBGA, Flip Chip Ball Grid Array 
Package size 27x27x1.78 mm3 
Solder ball size 0.6mm diameter 
Solder ball pitch 1mm 
Number of Solder Balls 676 
Solder ball composition SAC305 (96.5Sn/ 3Ag/ 0.5Cu) 
Solder bump for die 
attachment (exemption 15) 


63/37 Sn/Pb 


MSL – Moisture Sensitivity Level 4 
 


 Note: Green (SAC305) solder balls used for ‘BB’ Qualification. Both Green and non-Green 
(Sn/Pb) qualified originally during ‘AA’ Package Qualification. 
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4. Die Qualification Results QUALIFICATION PLAN and RESULTS: 


 
The following is the product qualification test plan and results for PEX8648-BB50BC F, 90 nm 
Low-K, 1P/9M LV CMOS in order to convert from rev. AB/BA to BB represented by a metal layer 
change. 
 


             Note:   * = Conditional/Full qualification/release 
            ** = Damaged during analysis, cause unkown 


   
4.1 High Temperature Operating Life Test (JESD22- 108-B), Condition: Ta= 125°C, Voltage:  
Vdd max = 1.1V 


Lot# / Date Code SS Time 
point 


Completion 
Date 


Results Notes 


N64191.00.W02 / 0751 
N64191.00.W03 / 0802 
N64193.00.W01 / 0803 
 
N64192.05 / 0820 
 
N65292.00/0834 
 
N65294.0V.W02/0849 


120 (Rev. AA) 
 
 
 
120 (Rev. AB) 
 
120 (Rev. BA) 
 
120 (Rev. BB) 


168 hr 
Cum* 


 2/20/08 
 
 
 
6/12/2008 
 
9/11/2008 
 
12/22/2008     


0/120 
 
 
 
0/120 
 
0/120 
 
0/120 
 


Complete. Pass 
 
 
 
Complete. Pass 
 
Complete. Pass 
 
Complete. Pass 
 


N64191.00.W02/ 0751 
N64191.00.W03/ 0802 
N64193.00.W01/ 0803 
 
N64192.05 / 0820 
 
N65292.00/0834 
 
N65294.0V.W02/0849 


120 (Rev. AA) 
 
 
 
120 Rev. AB) 
 
120 (Rev. BA) 
 
120 (Rev. BB) 


500 hr 
Cum 


3/12/08 
 
 
 
7/7/2008 
 
9/24/2008 
 
1/8/2009 


0/120 
 
 
 
0/120 
 
0/120 
 
0/120 


Complete. Pass 
 
 
 
Complete. Pass 
 
Complete. Pass 
 
Complete. Pass 
 (‘’BB’ 500 hr. HTOL is for 
information purposes) 


N64191.00.W02 / 0751 
N64191.00.W03 / 0802 
N64193.00.W01/ 0803 
 
N64192.05 / 0820 
 
N65292.00/0834 
 
N65294.0V.W02/0849 


120 (Rev. AA) 
 
 
 
120 (Rev. AB) 
 
120 (Rev. BA ) 
 
120 (Rev. BB) 


1000 hr 
Cum 


4/7/08 
 
 
 
7/29/08 
 
10/16/2008 
 
2/2/2009 


0/120 
 
 
 
1/120** 
 
0/120 
 
0/120 
 


Complete. Pass 
 
 
 
Complete. Pass 
 
Complete. Pass 
 
Complete. Pass 
 (‘’BB’ 1000 hr. HTOL is for 
information purposes) 


 
4.2 Electrostatic discharge (ESD) 


 
a. Human Body Model JESD22-A114E, 2kV 
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Lot# / Date Code SS Results Notes 


N64193.00.W01 / 0803 5 (Rev AA) 0/5 Complete 2/25/08 


All units pass. 


Conditional and Full Qualification 


N64192.05 / 0820 5 (Rev AB) 0/5 Completed. Conditional/Full Qualification   
All units pass. 


Completion Date: 6/12/2008 


N65292.00 / 0834 5 (Rev BA) 0/5 Completed. Conditional/Full Qualification 
All units pass. 
 
Completion Date: 9/11/2008 


N65294.0V.W02/0849 5 (Rev BB) 0/5 Conditional/Full Qualification   


Completion Date: 12/22/2008 


 
b. Charge Device Model  JESD22-C101C, 500V  


 
Lot# / Date Code SS Results Notes 


N64193.00.W01 / 0803  5 (Rev AA)       0/5 Completed. 3/28/08. 


All units pass. 


Conditional and Full Qualification 


N64192.05 / 0820 5 (Rev AB) 0/5 Completed. Conditional/Full Qualification   
All units pass. 


Completion Date: 6/12/2008 


N65292.00 / 0834 5 (Rev BA) 0/5 Completed. Conditional/Full Qualification 
All units pass. 
 
Completion Date: 9/11/2008 


N65294.0V.W02/0849 5 (Rev BB) 0/5 Conditional/Full Qualification   


Completion Date: 12/22/2008 


 
 
 
 
 
 
 4.3  Latch Up, JESD 78A, +/- 100mA 
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Lot# / Date Code SS Results Notes 


N64193.00.W01 / 0803 6 (Rev AA) 0/6 Complete 3/10/08. 


All units pass. 


Conditional and Full Qualification 


N64192.05 / 0820 6 (Rev AB) 0/5 Completed. Conditional/Full Qualification   
All units pass. 


Completion Date: 6/12/2008 


N65292.00 / 0834 6 (Rev BA) 0/5 Completed. Conditional/Full Qualification 
All units pass. 
 
Completion Date: 9/11/2008 


N65294.0V.W02/0849 5 (Rev BB) 0/5 Conditional/Full Qualification   


Completion Date: 12/22/2008 


            Note: This product is laser marked.  
 


5 Package Qualification Results  
 
The PEX8648-AA50BC F device was utilized as the package reliability qualification vehicle for 
the Deneb family of products which includes: PEX8648-xx, PEX8647-xx, PEX8632-xx, PEX8624-
xx, PEX8616-xx, PEX8612-xx. 
 
 
5.1 Pre-Condition Level 4 (JESD-A113-E), 96 hrs 30C/60%RH, Peak 245 ˚C 


Lot#/ID / Date Code SS Results Notes 


1. N64191.00.W02 / 0750 


2. N64191.00.W02 / 0751 


3. N64191.00.W03 / 0802 


45 


45 


45 


0/45 


0/45 


0/45 


Complete 1/30/08. 


All units pass. 


Conditional Qualification 


 
5.2 HAST per JESD22-A110, 130 C/85% RH, 96 hrs (after precon from 1 above) 


Lot#/ID / Date Code SS Results Notes 


N64191.00.W02 / 0750 


N64191.00.W02 / 0751 


N64191.00.W03 / 0802 


15 


15 


15 


0/15 


0/15 


0/15 


Complete 2/11/08. 


All units pass. 


Conditional and Full Qualification  


 
 5.3 Temperature Cycle Test (JESD22-A104B, Condition C), - 65˚C to 150˚C 1000 cycles 


(after precon from 1 above) 
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Lot# / Date Code SS Cycles Result
s 


Notes 


N64191.00.W02 / 0750 


N64191.00.W02 / 0751 


N64191.00.W03 / 0802 


15 


15 


15 


250 cy 


250 cy 


250 cy 


0/15 


0/15 


0/15 


Complete 2/11/08. 


All units pass. 


Conditional Qualification 


N64191.00.W02 / 0750 


N64191.00.W02 / 0751 


N64191.00.W03 / 0802 


15 


15 


15 


500 cy 


cum 


0/15 


0/15 


0/15 


Complete 2/27/08 


All units pass. 


 


N64191.00.W02 / 0750 


N64191.00.W02 / 0751 


N64191.00.W03 / 0802 


15 


15 


15 


1000 cy 


cum 


0/15 


0/15 


0/15 


All units pass. 


Complete 3/2/08 


Full Qualification 


 
  


 5.4 High Temperature Storage Life (JESD22-A103-B), 150˚C for 1000 hours (after precon 
from 1 above) 


Lot# / Date Code SS Completion 
Date Results Notes 


N64191.00.W02 / 0750 


N64191.00.W02 / 0751 


N64191.00.W03 / 0802 


15 


15 


15 


3/19/08  


0/15 


0/15 


0/15* 


Complete 3/19/08 


All units pass, * 1 unit – Invalid 


Full Qualification. 


 
 


5.5 Die Shear- As built 


Specification  Lot#   SS Maximum Minimum Average 


>5 kgF 1 


2 


3 


3 


 


26.21 


22.59 


 


18.44 


18.87 


22.3 


2.73 
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5.6 Solder Ball Shear Data   
 a. As built  


Specification 
(mean-3σ) 


Lot# SS avg (g) σ (g) Result (mean-3σ) 


700gm SN1  15  1047  64  855 


700gm SN2  15  1030  47  889 


700gm SN3  15   910  69  703 


 
 


b. Post 96 hrs HAST  
Specification 
(mean-3σ) 


Lot# SS avg (g) σ (g) Result  (mean-3σ) 


500gm SN1  10 1405.0 64.3 1212.0 


500gm SN2 10 1325.0 79.1 1087.8 


500gm SN3 10 1230.0 48.3 1085.1 


                                                
                       Post HAST-Fail code A                     


                            
 
 
 


 c. Post 1000 cycles TMCL  
Specification 
(mean-3σ) 


Lot# SS avg (g) σ (g) Result (mean-3σ) 


500gm SN1  10 1430.0 82.3 1183.0 


500gm SN2 10 1430.0 71.5 1215.5 


500gm SN3 10 1355.0 83.2 1105.5 


 
Post TMCL- Fail code A 
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Post Stress Ball Shear Legend: 
 
A = Ball Sheared (good breakage) 
B = Pad Lift 
C = Ball lift, lack of solder wetting 
D = Intermetallic break 
E = Shear above ball centerline 
 


5.7 Package Outline Drawing Analysis 
Test Sample size Accept/Reject Teat condition Pass/Fail Criteria 
Physical Dimensions 15 


 
0/1 
 


JESD22-B100-A 
Case drawing 


No dimension outside 
of specification 


            Note: This product is laser marked.  
 
 


5.8 Package Cross Section 


Package  Thickness SPEC., mm  Measured (Height), mm  
27x27_676L  27x27_676L  


Heat spreader  0.55+/-0.05 0.5 


Epoxy (Heat Spreader)  0.025~.100 0.05 
TIM  0.040~.200 0.05275 
Die  0.545+/-0.0254 0.545 
Solder bump  0.08+/-0.015 0.069 
Underfill  0.08+/-0.015 0.069 
Solder ball  0.4~0.6  0.441 
Total thickness  2.13~2.43  2.208 


Substrate  Thickness Spec., µm  Measured (Height), µm  
S/M   21+/-7.5  16.8 
Outer Cu thickness   15+/-5  16.52 
1st dielectric layer  30+/-6  30.92 
Inner Cu thickness   22+/-5  23.68 
Core   400+/-60  405.28 
Inner Cu thickness  22+/-5  24.34 
2nd dielectric layer    30+/-6  30.96 
Outer Cu thickness  15+/-5  16.52 
S/M    21+/-7.5  16.8 
Total  thickness  580+/-100  585.4 
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7 .0 CONCLUSION 
 
 


This reliability qualification report applies to the Deneb family of products, all of which are 
manufactured with the same process technology (90nm Low-K), package type (FCBGA), and 
materials. The PEX8648-BB50BC F device is going to be utilized as the qualification vehicle for the 
Deneb family of products which includes: PEX8648-xx, PEX8647-xx, PEX8632-xx, PEX8624-xx, 
PEX8616-xx, PEX8612-xx. 
 


8 .0 REVISION HISTORY 
 
Revision Date Orginator                         Comments 
Rev. 1.0 11/26/08 Norbe Mendoza Initial release of BB Qual Plan 
Rev. 2.0 12/22/08 Norbe Mendoza Release Conditional/Full Qualification 
Rev. 2.1 1/16/09 Norbe Mendoza Update 500 Cum Results 
Rev. 2.2 2/09/09 Norbe Mendoza Update 1000 Cum Results 
 





		Note: This product is laser marked.

		Note: This product is laser marked.

		7 .0 CONCLUSION

		8 .0 REVISION HISTORY



 
File Attachment
PEX8648-BB_Reliability_Qualification_Rev2.2.pdf
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4.1. 2. Electrostatic Discharge ( ESD) 
 
          4.1.2.1  Human Body Model, JESD22-A114E, +/- 2 KV. 
 

Device Lot Code Date 
Code

Sample 
Size 

Result  Note 

PEX8619- BA50BC G  N6A532.00CA-
ES 

 0907 5 4/5 All pins pass +/- 2000 V HBM * 
 
*Except ball A14 and A15 which are 
reserved pins in the datasheet and 
not connected for use at board level. 

 
 

 
        4.1.2.2 Charged Device Mode, JESD-C101C, 500 V 
 

Device Lot Code Date 
Code

Sample 
Size 

Result  Note 

PEX8619- BA50BC G N6A532.00CA-
ES 

0907 5 4/5 All pins pass 500V CDM*  
 
* Except ball A14 and A15 which are 
reserved pins in the datasheet and 
not connected for use at board level. 

 
       4.1.2.3  Latch-Up, JESD 78A, +/- 100 mA 
 

Device Lot Code Date 
Code 

Sample Size Result  Note 

PEX8619- BA50BC G N6A532.00CA-
ES 

0907 6 0/6 All Pass 

 
 
      4.2. Package Qualification 
 
ASEK ‘s HS-BGA package technology was qualified previously by PLX. The PEX8548S-AA25BI 
G and Non Green, 27 X 27 X 2.23 mm HS-BGA package and PEX8532-BC25BI G and Non 
Green, 35 X 35 X 2.23.mm HS-BGA package are the test vehicles for ASEK’s HS-BGA package 
technology and the full qualification reports are embedded below. 
 

4.2.1. PEX8548S-AA25BI G and Non Green, 27 X 27 X 2.23 mm HS-BGA package 
Reliability Report. 

 

PLX ASEK 27x27 Full 
Package qual report_ 
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27 x 27 HS-PBGA  
(Test Vehicle: PEX 8548S Green & non-Green)  


 
 Package Reliability Qualification Report 


 
For ASE Kaohsiung (ASEK)   


 
 
  
 
 
 
 
 


 
 
 
 
 
 
 
    
 
 
 
Prepared and Reviewed By:  Hung Vuong/Sarat Misro   Approved By:  Brete Bigley 
Quality and Reliability Engineering                                   Director, Quality Assurance and Reliability 
March 31, 2008                                                                     March 31, 2008 
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1. PURPOSE  
 
The purpose of this qualification is to qualify ASE Kaohsiung (ASEK) Taiwan for subcontract 
assembly across BGA packages </= 27 x 27 x 2.23 mm and 1mm pitch HS-BGA package.  There 
are no other changes and hence only package qualification is required.  
 
This document aims to layout a plan to qualify the package as per below. 
 
2. SCOPE 
 
The PEX8548S-AA25BI G and PEX8548S-AA25BI, assembled in a 27 x 27 mm, HS-BGA package 
will be used as the prime qualification vehicles for ASE Kaohsiung (ASEK) Taiwan.  All packages 
with≤ 27x27 mm and 1 mm pitch HS-BGA packages will be released to production with ASEK 
subcontract assembly, by extension, upon successful completion of the aforementioned package 
qualification.   
  
3. BACKGROUND INFORMATION 


               
3.1 Plastic Package and Assembly Description 


 
Reliability Test Plan for BGA (HS-PBGA, PBGA) packages by applying the  
PEX8548S Green/non Green Package, 27 x 27, 676 ball PBGA using ASEK BOM 
  
 
 BOM Green Package  


Lot#1: GV6725.1B-ES/0748 & 


Lot#2: GV6725.1A-ES/0747 


BOM non-Green Package  


Lot#3: GV6725.1C-ES /0749 


1 Die level revision: AA Die level revision: AA 
2 Die attach material: Ablestik 2100A Die attach material: Ablestik 2100A 
3 Substrate fabrication material: HL-


832NX 
Substrate fabrication material: HL-832NX 


4 Solder mask material:  AUS308 Solder mask material:  AUS308 
5 Mold compound: Hitachi 


9750ZHF10AKL 
Mold compound: Hitachi 9750ZHF10AKL 


6 Bond wire: 4N Bond wire: 4N 
7* Solder Ball composition: 


96.5Sn/3.0Ag/.5Cu 
Solder Ball composition: Sn63/Pb37 


8 Surface Finish: Ni/Au (electrolytic 
plating) 


Surface Finish: Ni/Au (electrolytic plating) 


 
* Note the only difference between the BoMs of G package and the non-G package is solder ball 
composition. 
 


 
 


4. QUALIFICATION PLAN and RESULTS: 
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4.1 Pre-Condition Level 3 (JESD-A113-E), 192hrs 30C/60%RH, Peak 245 ˚C for Green and  
225 ˚C for non- Green 


 
Lot# SS Results Notes 


1 


2 


3 


60 


60 


60 


0/60 


0/60 


0/60 


All lots passed 


  


 
4.2 HAST per JESD22-A110, 130 C/85% RH, 96 hrs (after precon from 4.1 above) 


 
Lot# SS Results Notes 


1 


2 


3 


15 


15 


15 


0/15 


0/15 


0/15 


All lots passed 


Required for conditional 


and full qual. 


 
 4.3 Temperature Cycle Test (JESD22-A104B, Condition C), -65˚C to 150˚C 1000 cycles 


(after precon from 4.1 above) 
 


Lot# SS Cycles Results Notes 


1 


2 


3 


15 


15 


15 


250 cy 0/15 


0/15 


0/15 


All lots passed. 


Required for conditional 


qual 


1 


2 


3 


15 


15 


15 


500 cy, cum 0/15 


0/15 


0/15 


All lots passed. 


Required for full qual 


1 


2 


3 


15 


15 


15 


1000cy, cum 0/15 


0/15 


0/15 


All lots passed. 


Full qual complete. 


 
 


 4.4 High Temperature Storage Life (JESD22-A103-B), 150˚C for 1000 hours (after precon 
from 4.1 above) 
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Lot# SS Results Notes 


1 


2 


3 


15 


15 


15 


0/15 


0/15 


0/15 


All lots passed. 


Required for full qual. 


  
4.5 Pressure Cooker Test (JESD-A102-C), 100%RH/ 121˚C /2 ATM, 168 hrs (after precon 


from 4.1 above) 
 


Lot# SS Results Notes 


1 


2 


3 


15 


15 


15 


0/15 


0/15 


0/15 


All lots passed. 


Required for conditional 


and full qual.   


 


 
  
 


4.6 Die Shear 
 


Specification 
(mean-3σ) 


Lot
# 


SS Avg.kgF σ kgF Result (mean-3σ) 


5 kgF 1   3 22.33 3.86 10.75 
5 kgF 3   3 20.73 1.86 15.15 


 
 


 4.7 Bonding Wire Pull Strength, As built  
 


Specification 
(mean-3σ) 


Lot# SS 
( Wires) 


avg 
(g) 


σ (g) Result (mean-3σ) 


2.5 gram 1  24  7.045 0.602 5.24 
2.5 gram 2  24 6.611 0.505 5.09 
2.5 gram 3  24 6.708 0.573 4.99 


 
 
 
 
 
 
 
 


4.8 Solder Ball Shear, as built 
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Specification 
(mean-3σ), g 


Lot# SS avg (g) σ (g) Result (mean-3σ) 


700 1   15   1047  64  855 
700 2   15  1030 47  889 
700 3 15 910 69 703 


 
Green          non-Green 


    
 


4.9 Solder Ball Shear after 96 hrs HAST 
 


Specification 
(mean-3σ), g 


Lot# SS avg (g) σ (g) Result (mean-3σ) 


500 1   15 1003 46 865 
500 2   15  997 39 880 
500 3  15 953 29 866 


 
 Green       non-Green 


                
4.10 Solder Ball Shear after 1000 TC, Green  


 
Specification 
(mean-3σ), g 


Lot# SS avg (g) σ (g) Result 
(mean-3σ) 


500 1  15  927 54 765 
500 2  15  970 44 838 
500 3 15  840 33 741 


    
Green       non-Green 
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5.0 Package Construction Analysis 
 


Test Sample size Accept/Reject Teat condition Pass/Fail Criteria 


Physical 
Dimension
s 


15 
 


0/1 
 


JESD22-B100-A 
Case drawing 


No dimension 
outside of 
specification 


Resistance 
to Solvents 


30 
 


0/1 
 


JESD22-B107-A 
Freon TMS, Axarel 32 
Sapo. Water 


No damage to 
case marking 


Bond 
Strength 
(wire bond 
only) 


48 
 


0/1 
 


JESD22-B-B116 
# of wires distributed 
in 3 units 


Per JESD22-B116 
criteria 
 


 


5.1 Cross-Section Measurement Data on ASEK substrate  
 


Layer Thickness 
Spec. µm 


Thickness measured, µm 


Cu1  >15 20.6 
Cu2  32±10 29.6 
Cu3  32±10 29.4 
Cu4 >15 23.3 
Top Solder mask  30+±15 28.9 
Dielectric 1 60±15  68.6 
Dielectric 2 60±15  67.5 
Bottom Solder mask  30± 15 25.8 
Cu Trace Width >50 55,6 
Cu Trace Space > 35  71.3 
SubstrateTotal 
thickness 


560±50 540.8 


 
5.2 Package Cross section  


  Spec, mm  Measured   (Height), mm
Heat Spreader 0.30+/-0.02 0.28 
Mold Cap 1.171+/-0.020 1.18 
Solder Ball height 0.50+/-0.10 0.507 
Solder Ball diameter 0.60+/-0.15 0.64  


 
 
 
 
 
 
 
 
 
 
 


6 .0 CONCLUSION  
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The PEX8548S-AA25BI G and PEX8548-AA25BI that is packed in a 27 x 27 mm, HS-BGA package 
and assembled in ASE Kaohsiung (ASEK) Taiwan, has demonstrated reliable operation by passing 
all qualification tests in our qualification test plan and is suitable for full production release. 


 
 


Moreover, all packages with ≤ 27x27mm and 1 mm pitch HS-BGA packages are released to 
production with ASEK subcontract assembly, by extension or by similarity, due to successful 
completion of the this package qualification.   


 


7 .0 REVISION HISTORY 
 
Revision Date Originator                         Comments 
Rev. 1.0 March 18, 2008 Hung Vuong  
Rev 2.0 March 31, 2008 Hung Vuong/Sarat 


Misro 
Added Package x-section. Minor format 
updates. 


 





		5.1 Cross-Section Measurement Data on ASEK substrate 

		6 .0 CONCLUSION 

		7 .0 REVISION HISTORY



 
File Attachment
PLX ASEK 27x27 Full Package qual report_PEX8548S vehicle Rev2 0.pdf
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4.2.2. PEX8532-BC25BI G and Non Green, 35 X 35 X 2.23.mm HS-BGA package 
Reliability Report. 

 
 

PLX_ASEK 35x35 Full 
Package qual report_ 

 
 
5. Conclusion:   
 
The PEX8619-BA50BC G and non-Green device is fabricated in TSMC 90 nm low K, 1Poly/9 
Metal CMOS Process Technology and assembled at ASEK in a 19x19 X 1.7 mm 324 HS-BGA 
package and has successfully demonstrated that it passes 1000 hours of High Temperature 
Operating Life Test and Latch-Up test.   
 
The  PEX8619-BA50BC G and non-Green device also demonstrates that  all pins pass +/- 2000 
V Human Body Model and +/- 500 V Charged Devcie Model except for balls A14 and A15 which 
are specified as reserved pins  not connected for use at board level, and not guaranteed in the 
datasheet.     
 
The TSMC 90 nm low K, 1Poly/9 Metal CMOS Technology technology generates consistent and 
reproducible performance from lot- to-lot, through a mature fabrication process, in-process 
monitors, and an excellent reliability demonstration with failure in time ( FIT) of less than 46 FIT 
has been achieved. 
 
As such, the PEX8619-BA50BC G and non-Green and its product family passed all required die 
related qualification test in our qualification test plan and is suitable for full production release 
with the non-gating exception (ESD, balls A14, A15) noted above.   
 
 
6. Revision History:   
 
 
 
Revision Date  Originator Comment 
Rev. 1.0 April 24, 2009 Hung Vuong Initial Conditonal Reliability Qualification Report.   

 
Rev 1.1 May 7, 2009 Brete Bigley Minor edit- A14, A15 are not guaranteed  pins per 

datasheet 
Rev 2.0 May 27, 2009 Hung Vuong Issued Full Qualification Report.   

 
Rev 2.1 June 17, 2009 Hung Vuong Added FIT ( Failure In Time), MTBF and Process data 
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35 x 35 HS-PBGA 
(Test Vehicle: PEX8532-BC25BI, Green & non-Green)  


 
 Package Reliability Qualification Report 


 
For ASE Kaohsiung (ASEK) 


3/31/08 
 
 
 
 
 


 
 
 
    
 
 
 
 
 
 
 
 
 


        
          
Prepared and Reviewed By:  Anita Chan/Sarat Misro      Approved By:  Brete Bigley 
Quality and Reliability Engineering                                    Director, Quality Assurance and Reliability 
March 31, 2008                                                                      March 31, 2008    
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1. Purpose:  
  
Support the qualification of ASE Kaohsiung (ASEK) Taiwan for subcontract assembly across 
BGA packages ≤37.5x37.5 body size (1 mm pitch). There are no other changes and hence only 
package qualification is required.  
 
This document aims to layout a plan to qualify the package as per below. 
 
2. Scope: 
 
The PEX8532-BC25BI G and non-G, assembled in a 35x35 HS-PBGA package, will be used as 
the prime qualification vehicle for the following devices:  PEX8516-xx, PEX8532-xx, PEX8525-xx, 
PEX8524-xx, PEX8533-xx, PEX8547-xx, and PEX8548 -xx. This qualification also supplements 
the package qualification data generated on the PEX8548S-AA25BI, 27x27 (Green and non-
Green) as part of the dual package qualification strategy to certify ASEK for subcontract assembly 
of BGA packages.   Successful qualification by similarity will allow for release to  production of the 
above products with ASEK subcontract assembly.   
  
3. Background Information Qualification Plan: 
Reliability Test Plan for BGA (HS-PBGA, PBGA) packages by applying the  
PEX8532 Green/non Green Package, 35 x35, 680L PBGA-H using ASEK BOM 


 
 BOM Green Package  


Lot#1: GV6715.5A-ES / 0740 & 


Lot#2: GV6715.5B-ES / 0741 


BOM Green Package  
Lot#3:GW4917.5A- ES /0750 


BOM non-Green Package 
Lot#4:GV6715.5 –ES / 0742 


1 Die level revision: AA Die level revision: AA Die level revision: AA 


2 Die attach material: Ablestik 


2100A 
Die attach material: Ablestik 


2100A 
Die attach material: Ablestik 


2100A 


3 Substrate fabrication / material: 


ASEK Mtl/ HL-832NX 
Substrate fabrication / 


material: ASEK Mtl / HL-


832NX 


Substrate fabrication / 


material: ASEK Mtl / HL-


832NX 


4 Solder mask material:  AUS308 Solder mask material:  


AUS308 


Solder mask material:  


AUS308 


5 Mold compound: Hitachi 


9750HF10F-H  


Mold compound: Hitachi 


9750ZHF10AKL  


Mold compound: Hitachi 


9750HF10F-H  


6 Bond wire: 4N Bond wire: 4N Bond wire: 4N 


7 Solder Ball composition: 


96.5Sn/3.0Ag/.5Cu 
Solder Ball composition: 


96.5Sn/3.0Ag/.5Cu 
Solder Ball composition: 


Sn63/Pb37 


8 Surface Finish: Ni/Au 


(electrolytic plating) 


Surface Finish: Ni/Au 


(electrolytic plating) 


Surface Finish: Ni/Au 


(electrolytic plating) 







 
 


870 Maude Avenue Sunnyvale, CA 94085                                                 www.plxtech.com 
Tel: (408) 962-3417 Fax: (408) 774-2169  
  
 
 


3


 
4. Qualification Plan and Results: 


 
4.1. a. Pre-Condition Level 3 (JESD-A113-E), 192hrs 30C/60%RH, Peak 245 ˚C 


 
Lot# SS Results Notes 


GV6715.5A-ES / 0740 (G) 


GV6715.5B-ES / 0741(G) 


GW4917.5A-ES / 0750 (G) 


60 


60 


60 


0/60 


0/60 


0/60 


All lots passed 


 
 4.1. b. Pre-Condition Level 3 (JESD-A113-E), 192hrs 30C/60%RH, Peak 225 ˚C 
 


Lot# SS Results Notes 


GV6715.5 –ES / 0742 (n-G) 60 0/60 Lot passed 


 
4.2 HAST per JESD22-A110, 130 C/85% RH, 96 hrs (after precon from 1 above) 


 
Lot# SS Results Notes 


GV6715.5A-ES / 0740 (G) 


GV6715.5B-ES / 0741(G) 


GW4917.5A-ES/0750(G) 


GV6715.5 –ES / 0742 (n-G) 


15 


15 


15 


15 


0/15 


0/15 


0/15 


0/15 


All lots passed . 


Required for conditional and 


full qual. 
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 4.3 Temperature Cycle Test (JESD22-A104B, Condition C), -65˚C to 150˚C 1000 cycles 
(after precon from 4.1 above) 


                


Lot# / Date Code SS Cycles Result
s 


Notes 


GV6715.5A-ES / 0740 (G) 


GV6715.5B-ES / 0741(G) 


GW4917.5A-ES / 0750(G) 


GV6715.5 –ES / 0742 (n-G) 


 15 


15 


15 


15 


350 cy 


350 cy 


350 cy 


250 cy 


0/15 


0/15 


0/15 


0/15 


All lots passed.  


Required for conditional 


qual 


GV6715.5A-ES / 0740 (G) 


GV6715.5B-ES / 0741(G) 


GW4917.5A-ES / 0750(G) 


GV6715.5 –ES / 0742(n-G) 


15 


15 


15 


15 


500 cy 


cum 


0/15 


0/15 


0/15 


0/15 


All lots passed. 


Required for conditional and 


full qual 


GV6715.5A-ES / 0740 (G)  


GV6715.5B-ES / 0741(G) 


GW4917.5A-ES / 0750 (G) 


GV6715.5 –ES / 0742 (n-G) 


15 


15 


15 


15 


1000 cy


cum 


0/15 


0/15 


0/14* 


0/15 


All lots passed. 


Full Qual complete. 


 * 1 unit lost 
  


 4.4 High Temperature Storage Life (JESD22-A103-B), 150˚C for 1000 hours (after precon 
from 1 above) 


 
Lot# / Date Code SS Results Notes 


GV6715.5A-ES / 0740 (G) 


GV6715.5B-ES / 0741(G) 


GW4917.5A-ES / 0750(G) 


GV6715.5 –ES / 0742 (n-G) 


15 


15 


15 


15 


0/15 


0/15 


0/15 


0/15 


All lots passed. 


Required for full qual.  
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4.5 Pressure Cooker Test (JESD-A102-C), 100%RH/ 121˚C /2 ATM, 168 hrs (after precon 
from 1 above) 


 
Lot# SS Results Notes 


GV6715.5A-ES / 0740(G)  


GV6715.5B-ES / 0741(G) 


GW4917.5A-ES / 0750(G) 


GV6715.5 –ES / 0742(n-G) 


15 


15 


15 


15 


0/15 


0/15 


0/15 


0/15 


All lots passed.  


Required for conditional and 


full qual.   


 
4.6 Die Shear- As built 


 


Specification  Lot#  / Date Code SS Maximum Minimum Average 


>5 kgF GV6715.5A-ES / 0740(G) 


GV6715.5B-ES / 0741(G) 


GV6715.5 –ES / 0742 (G) 


4 


4 


4 


15.05 


15.05 


15.01 


15.03 


15.04 


15.00 


15.04 


15.04 


15.01 


 
  


 4.7  Bonding Wire Pull Strength- As built  
   


Specification 
(mean-3σ) 


Lot# SS avg (g) σ (g) Result (mean-3σ) 


2.5 gram SN1  10 6.63 0.41 5.52 


2.5  gram SN2 10 5.73 0.43 4.41 
2.5 gram SN3 10 6.05 0.50 4.55 


 
 
4.8 Solder Ball Shear Data on Green package 


a. As-built  
 


Specification 
(mean-3σ) 


Lot# SS avg (g) σ (g) Result (mean-3σ) 


700gm SN1  10 1075.4 71.8 862.2 


700gm SN2 10 1117.3 102.6 809.4 


700gm SN3 10 1173.2 90.6 901.5 
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b. Green after 96 hrs HAST  
 


Specification 
(mean-3σ) 


Lot# SS avg (g) σ (g) Result  (mean-3σ) 


500gm SN1  10 920 7 899 
500gm SN2 10 910 3 901 
500gm SN3 10 870 0 870 


 
   Post HAST- Fail code A                         


 
c. Green after 1000 TC  


 
Specification 
(mean-3σ) 


Lot
# 


SS avg (g) σ (g) Result (mean-3σ) 


500gm SN
1  


10 970 106 652 


500gm SN
2 


10 975 35 870 


500gm SN
3 


10 790 0 790 


 
                  Post TMCL- Fail code A 
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4.9 Solder Ball Shear Data on non-Green package 


a. As-built  
    


Specification 
(mean-3σ) 


Lot# SS avg (g) σ (g) Result  (mean-3σ) 


700gm SN1  10 1430 80 1190 


700gm SN2 10 1380 80 1140 


700gm SN3 10 1200 20 1140 


 
b. Non-Green after 96 hrs HAST  


 
Specification 
(mean-3σ) 


Lot# SS avg (g) σ (g) Result  (mean-3σ) 


500gm SN1  10 821.5 33.3 721.5 


500gm SN2 10 817.8 68.8 597.3 


500gm SN3 10 802.8 68.5 598.8 


                                                
                       Post HAST-Fail code A                     


                            
 


 c. Non-Green after 1000 TC   
 


Specification 
(mean-3σ) 


Lot# SS avg (g) σ (g) Result (mean-3σ) 


500gm SN1  10 788.4 32.5 690.9 


500gm SN2 10 890.8 97.5 598.3 


500gm SN3 10 789.7 12.3 752.8 


 
Post TMCL- Fail code A 
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5.0 Package Construction Analysis 
 


 
Test Sample size Accept/Reject Teat condition Pass/Fail Criteria 


Physical 
Dimension
s 


15 
 


0/1 
 


JESD22-B100-A 
Case drawing 


No dimension 
outside of 
specification 


Resistance 
to Solvents 


30 
 


0/1 
 


JESD22-B107-A 
Freon TMS, Axarel 32 
Sapo. Water 


No damage to 
case marking 


Bond 
Strength 
(wire bond 
only) 


30 
 


0/1 
 


JESD22-B-B116 
# of wires distributed 
in 3 units 


Per JESD22-B116 
criteria 
 


 


5.1 Cross-Section Measurement Data on ASEK substrate  
 


 
 
 


Layer Thickness Spec. 
µm 


Thickness 
measured, µm 


M1  >18 15.9  
M2  65±10 56.4  
M3  65±10 58.4  
M4 >18 18.4  
Top Solder mask  30±15 45.9  
Dielectric 1-2  100±30 107  
Dielectric 2-3  100±30 99.8  
Dielectric 3-4 100±30 107 
Bottom Solder mask  30±15 47.4 
Cu Trace Width, M1 >50 60.85 
Cu Trace Width, M4 >50 58.75 
Substrate thickness 500±60 534 


   
   
   
   
   
   
   
   
   
   
   
   
    


 
5.2 Package Cross section  


  Spec, mm  Measured   (Height), mm
Heat Spreader 0.30+/-0.02 0.28 
Mold Cap 1.171+/-0.020 1.18 
Solder Ball height 0.50+/-0.10 0.507 
Solder Ball diameter 0.60+/-0.15 0.64  
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6.0 Conclusion  
 


ASE Kaohsiung (ASEK) Taiwan for subcontract assembly across BGA packages ≤ 37.5x37.5 
body size (1 mm pitch) passed all package qualification requirements. 
 
 
 


         7 .0 Revision History 
 
Revision Date Originator                         Comments 
Rev. 1.0 February 13, 2008 Anita Chan Conditional qual 
Rev  2.0 March 31, 2008 Sarat/Misro/Brete 


Bigley 
Full qual. Added In-process and post stress 
packaging data; minor format updates. 


 





		5.1 Cross-Section Measurement Data on ASEK substrate 

		         7 .0 Revision History



 
File Attachment
PLX_ASEK 35x35 Full Package qual report_PEX8532_BC vehicle Rev2 0.pdf
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