
 
 

 

 

 

 

 

 

 

 

PRODUCT / PROCESS CHANGE INFORMATION

1. PCI basic data

1.1 Company STMicroelectronics International N.V

1.2 PCI No. AMS/15/9540

1.3 Title of PCI Additional testing equipment for AIS326DQ, AIS326DQTR

1.4 Product Category AIS326DQ, AIS326DQTR

1.5 Issue date 2015-11-24

2. PCI Team

2.1 Contact supplier

2.1.1 Name ROBERTSON HEATHER

2.1.2 Phone +1 8475853058

2.1.3 Email heather.robertson@st.com

2.2 Change responsibility

2.2.1 Product Manager Fabiano FRIGOLI

2.1.2 Marketing Manager Gaetano SANTORUVO

2.1.3 Quality Manager Ernesto Fabrizio SPERONI

3. Change

3.1 Category 3.2 Type of change 3.3 Manufacturing Location

Equipment (EWS-FT) New tester, or prober option or major HW
changes (ex: computer), brand or model
(Unknown type)

Malta

4. Description of change

Old New

4.1 Description Handler: Multitest-Xcerra MT9308, Tester :
SPEA C372MX

Handler: SPEA H3560, Tester:  HATINA_4S

4.2 Anticipated Impact on form,fit,
function, quality, reliability or
processability?

No

5. Reason / motivation for change

5.1 Motivation To add new testing equipment and increase capacity

5.2 Customer Benefit CAPACITY INCREASE

6. Marking of parts / traceability of change

6.1 Description Not applicable, both current and new equipments can be used for production at the same time

7. Timing / schedule

7.1 Date of qualification results 2015-11-23

7.2 Intended start of delivery 2015-12-01

7.3 Qualification sample available? Not Applicable

8. Qualification / Validation

8.1 Description AU39_H3560_Qualification_23nov2015_rev01.pdf

8.2 Qualification report and
qualification results

Available (see attachment) Issue
Date

2015-11-24

9. Attachments (additional documentations)

9540PpPrdtLst.pdf
AU39_H3560_Qualification_23nov2015_rev01.pdf



10. Affected parts

10. 1 Current 10.2 New (if applicable)

10.1.1 Customer Part No 10.1.2 Supplier Part No 10.1.2 Supplier Part No

AIS326DQTR
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PCI   Created on : 20-Nov-2015

Subject : Public Products List

Dear Customer,

Please find below the Standard Public Products List impacted by the change.

AIS326DQTR AIS326DQ
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Testing Equipment H3560  - Qualification for Capacity Improvement

Product Line AU39 

Commercial Product :    AIS326DQTR,   AIS326DQ

REPORT



Outline

• Reason for additional Testing Equipment;

• Testing Flow

• Current Equipment Description

• New Equipment Description

• New Equipment Advantages

• Risk Analysis Matrix (FMEA TP)

• Validation

• Conclusions
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Reason for Additional Testing Equipment Qualification

• Current Test platform obsolescence:  

� Equipment in Phase out by Supplier;

� No more supplier support  guaranteed;

• Spare Parts refurbishment critical;

• Long Off-Line time for Maintenance;

• Capacity increase.
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Testing Flow : no change
4

FT2 - 100%
COLD @  -40C

FT3 - 100%
HOT @ +105C

BAKE &   DRY COOLING  

FT4  - QC% (sampled)
AMBIENT

FT1 - 100%
AMBIENT

Raw Line
B5NX*U39DBA1

Finishing



Current Equipment Description  

• Handler Model : MT9308 
• Handler Supplier :  Multitest-Xcerra
• R.L. Carrier: Tubes
• Positioning System : Flip Unit
• Tester : SPEA C372MX 
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TESTER SPEA C372MX

MT  LOW G  FLIP UNIT 

“GRAVITY” HANDLER 

Position accuracy +/- 0,1°
at  Rotation and Tilting



New Equipment Description
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Handler T = COLD / HOT / AMB

• Model : SPEA H3560 
• Supplier :  SPEA
• Positioning System : RTA-SPEA
• Position Accuracy Tilt / Rot= 0,01°
• R.L. Carrier: Trays QFN 7x7 

Tester : HATINA / MEMS KIT

• Model : HATINA_4S
• MEMSKIT :  10ch
• Supplier : Microtest



New Equipment Advantages

• Consolidated  ATE Platform on other Automotive Products;
(i.e. AIS328DQ, A3G4250D)

• Complete & Prompt Supplier Assistance;

• Several Equipments already installed and currently running;

• Consolidated Know-How for Maintenance;

• Efficient  Equipment  Spare parts supply chain;

• Increased Capacity.
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Risk Anaysis Matrix [ TP  FMEA ] 8



Risk  Anaysis Matrix [ TP  FMEA ] 9



Risk  Anaysis Matrix [ TP  FMEA ] 10



Validation

• Spikes Analysis;

• Experimental Recycling new TP  [ Looping mode ];

• Gauge R&R;

• Distributions Analysis on Main Product Parameters with Correlation Lot;

11



Spikes Analysis 

• Equipment :    Tester  Microtest  Hatina

The product is factory calibrated at 3.3 V  [typically named as “VCAL” ]. 

Conditions of measurements:   VDDA=VDDD=HV=VDDIO
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13
POWER   ON   @ 3.3v [VCal] - VDD   RISING  PROFILE



14
POWER  changes  profile  during TPGM  execution  (2.6v  /  3.0v  /  3.3v [VCal] /  3.6v)
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POWER  changes  profile  during RISE UP  / DOWN 

(2.6v  /  3.0v  /  3.3v [VCal] /  3.6v)
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POWER  changes  profile  during   Idd power consumption measurements
(2.6v  /  3.0v  /  3.3v [VCal] /  3.6v)
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POWER   OFF@ 3.3v [VCal]    - VDD   FALLING  PROFILE



Power Changes Profiling [ Spikes Analysis ]:   CONCLUSIONS

During all Tpgm Execution & during all several DC levels changes 

• no Vdd anomalies were observed  

• Vdd Rise Up/Dwn &  Vdd Ripples  behaviors are fully  in line with expectations. 

• No significant or critical  overshoot or undershoot were observed.
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Experimental Recycling new TP  [ Looping mode ]

• More than  24hrs  of  TP  in Looping mode  with Robot Table Movements 

• To verify HW (socket board)  electronics stability;

• To  collect  Repeatability data on reference units;

• To identify eventual TP weakness as memory dumps or else (not predictable bugs);

Conclusion:   no evidence of anomalies were found 
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Gauge R&R

(QA –Test Program) 

• Equipments :    Spea H3560  - Microtest Hatina
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Introduction to Gauge R&R
21

Procedure for Study

• Each test site is treated as an independent Appraiser;

• There are 16  appraisers from the test cell undergoing evaluation;

• Galaxy Examinator V7.2  is used to provide the Gage R&R analysis and generate the report;

• Gage R&R is  compliant with ST adcs8088100   &  adcs0042462H;

• 4 unit are taken and identified by serial code# (#08474, #11799, #13463, #13984); 

• A Trial is one run of 4 parts tested 5 times through a given test site and generates one STDF file;

• Each site will generate one Data Group Set for Galaxy containing 4dut x 5runs each; 



Gauge R&R:   Formulas & Parameters
22

Definition of variations :

Equipment Variation, or EV, represents the Repeatability of the measurement process. It is calculated from
measurement data obtained by the same operator from several cycles of measurements, or trials, using the same
equipment.

Appraiser Variation or AV, represents the Reproducibility of the measurement process. It is calculated from
measurement data obtained by different operators or appraisers using the same equipment under the same conditions.

R&R Judgment Criteria:       

0% < R&R <= 10%  Measurement system is good. 
10%  < R&R <= 30%  Measurement system may be acceptable. 

R&R  >   30%  Measurement system is unacceptable.  



R&R  :  Box Plots  &  Parameters

• Test – Test number in test program 

• Name – Name of test. Includes axis tested if appropriate. 

• Group Appraiser – The contact site evaluated:   There are 16 sites numbered as 1,2,5,6,9,10,13,14,17,18,21,22,25,26,29,30.    

• EV – Equipment Variation

• AV – Appraiser Variation

• R&R – Reliability and Repeatability
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Gage R&R,   Boxplot   



Gage R&R, Boxplot/Candle chart of Tests



Gage R&R, Boxplot/Candle chart of Tests



Gage R&R, Boxplot/Candle chart of Tests



Gage R&R, Boxplot/Candle chart of Tests



Gage R&R, Boxplot/Candle chart of Tests



Gage R&R, Boxplot/Candle chart of Tests



Gage R&R, Boxplot/Candle chart of Tests



Gage R&R, Boxplot/Candle chart of Tests



Gage R&R, Boxplot/Candle chart of Tests



Gage R&R, Boxplot/Candle chart of Tests



Gage R&R, Boxplot/Candle chart of Tests



Gage R&R, Boxplot/Candle chart of Tests



Gage R&R, Boxplot/Candle chart of Tests



Gage R&R, Boxplot/Candle chart of Tests



Gage R&R, Boxplot/Candle chart of Tests



Gage R&R, Boxplot/Candle chart of Tests



Gage R&R, Boxplot/Candle chart of Tests



Gage R&R, Boxplot/Candle chart of Tests



Gage R&R, Boxplot/Candle chart of Tests



Gage R&R, Boxplot/Candle chart of Tests



Gage R&R, Boxplot/Candle chart of Tests



Gage R&R, Boxplot/Candle chart of Tests



Gage R&R, Boxplot/Candle chart of Tests



Gage R&R, Boxplot/Candle chart of Tests



Gage R&R, Boxplot/Candle chart of Tests



Gage R&R, Boxplot/Candle chart of Tests



Gage R&R, Boxplot/Candle chart of Tests



Gage R&R, Boxplot/Candle chart of Tests



Gage R&R, Boxplot/Candle chart of Tests



Gage R&R, Boxplot/Candle chart of Tests



Global Information



R&R  Summary & Conclusions

• Most parameters maintained R&R  < 10%;

• Some Parameters  showed  10% < R&R < 30% are acceptable but require explanation:

• Offset / Sensitivity is susceptible to manufacturing environment. Mainly by mechanical aspects of the test 
system (shutter mechanism & socket). This is seen by the higher contribution of Equipment Variation (EV) 
to the total R&R.

• Power Supply (test #333) with active ODR 640 Hz are measured acquiring samples (~10periods) on a 
multisite system where all devices are running at ODR freq but in asyncronous mode.  This makes the 
measure hard to be implemeted without very long time of acquisition. The value R&R=~22%  makes this 
measure Acceptable anyway.
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REFERENCE  LOT    ( COLD  – AMB – HOT )

LOT: 22543KPE02

[   Main  Parameters Table  &  Comparison BOX PLOTS ]

• Equipments :    MT9308 - SpeaC372MX       vs     Spea H3560T – Microtest Hatina

57



Tests Statistics



Tests Statistics



Tests Statistics



Tests Statistics



Tests Statistics
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Tests Statistics



Tests Statistics



EQUIPMENTS   COMPARISON BOX PLOTS 

Colours code Legenda:



Box-Plot : IddT_3v3_640Hz_Eck1



Box-Plot : IddT_Pdwn_3v6_Eck1



Box-Plot : IddT_Pdwn_3v3_Eck1



Box-Plot : Vref_3v3_Dlog



Box-Plot : CK_1Mhz_3v3_Dlog



Box-Plot : Sxx_2g_3v3



Box-Plot : Sxx_6g_3v3



Box-Plot : Syy_2g_3v3



Box-Plot : Syy_6g_3v3



Box-Plot : Szz_2g_3v3



Box-Plot : Szz_6g_3v3



Box-Plot : Ox_2g_3v3



Box-Plot : Ox_6g_3v3



Box-Plot : Oy_2g_3v3



Box-Plot : Oy_6g_3v3



Box-Plot : Oz_2g_3v3



Box-Plot : Oz_6g_3v3



Box-Plot : CrSxy_2g_3v3



Box-Plot : CrSxy_6g_3v3



Box-Plot : CrSxz_2g_3v3



Box-Plot : CrSxz_6g_3v3



Box-Plot : CrSyx_2g_3v3

Note:   new equipment shows a better accuracy of YX cross sens



Box-Plot : CrSyx_6g_3v3

Note:   new equipment shows a better accuracy of YX cross sens



Box-Plot : CrSyz_2g_3v3



Box-Plot : CrSyz_6g_3v3



Box-Plot : CrSzx_2g_3v3



Box-Plot : CrSzx_6g_3v3



Box-Plot : CrSzy_2g_3v3



Box-Plot : CrSzy_6g_3v3



Box-Plot : D_St_Ox_3v3_2g_640hz



Box-Plot : D_St_Oy_3v3_2g_640hz



Box-Plot : D_St_Oz_3v3_2g_640hz



Box-Plot : D_St_Ox_3v3_6g_640hz



Box-Plot : D_St_Oy_3v3_6g_640hz



Box-Plot : D_St_Oz_3v3_6g_640hz



CONCLUSIONS  

• Comparison between current vs new equipment on main parameters
showed equivalent distributions;

• Some differences are seen on Cross Sensitivities but still within DS
specifications.

• Cpk of all parameters tested with the new equipment are equivalent to
the Cpk obtained with current equipment, in some cases they are better
thanks to better accuracy.

• H3560 testing equipment can be released to production of Final Test for
line AIS326DQ and AIS326DQTR.
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