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ABSTRACT 

 

This paper will discuss how over rejection downtime was 

reduced by addressing defective probe pins that affect testing 

results during production. 

 

Using DMAIC approach, the team defines, measures, and 

analyzes how probe pins are damaging. The analysis led to 

replacing the cleaning methodology and materials wherein 

improper and excessive cleaning method with incorrect 

cleaning material use will result to defective probe pins. 

 

1. 0 INTRODUCTION 

 

Instrip Film Frame Testing is one of the high-volume 

production lines for our company STMicroelectronics, Inc.  

Instrip Film Frame Testing is the same as Final Testing where 

the process is to performed test on packaged device to ensure 

that the assembly process was correctly performed and to 

verify that the device meets published specification. 

 

During testing, probe pins should be in good condition to 

have good bin test result. If the probe pins are damaged. It 

will induce contact-related problems or over rejection. 

 

The focus of the proposed improvement is to reduce the over 

rejection downtime due to damaged probe pins. See Fig 1. 

Over Rejection Trend. 

 

  
Fig. 1: Over Rejection Trend from July-October 2019 

 

Over rejection validated when it happens, shown in Fig. 2. 

 
Fig. 2: Over Rejection Validation Flow 

 

Analyzing Over Rejection Downtime using Process Mapping 

when consecutive rejection happens, shown Fig.3. 

  

 

  

 
Fig. 3: Over Rejection Process Map Flow 

Above shows how the 2D code scanning sequence flows.  
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Looking at the downtime occurrence of over rejection, 

defective probe pins is found to the highest contributor. 

See Fig 4. Over Rejection Downtime Trend Contributor. 

 

 
Fig. 4: Over Rejection Downtime Trend Contributor 
 

Defective Probe Pins induce 9x occurrences.  

 

Analyzing the defective prober pins. Shown below is Fig. 5: 

%Defective of Probe Pins trend. 

 

 
Fig. 5: Over Rejection Downtime Trend Contributor 

 

Top contributors that induce the probe pins to be defective 

are Maximum Z- Over Travel, Probe Card Z-Height, Probe 

Pin Cleaning Method and Material use. 

 

1.1 Maximum Z-Over Travel 

 

It is the amount of travel (chuck vertical movement or z 

movement) after initial touchdown of the probes to contact to 

the device contact pad. 

 

It is adjusted manually with no restriction, as shown Fig 6. 

Maximum Z-Over Travel Settings Menu. 

 

 
Fig 6: Maximum Z-Over Travel Settings Menu 

 

1.2 Probe Card Z-Height 

 

It is an actual Z-height of the probe pins that the machine 

measures. Due to no restriction, it can alter manually. Shown 

in Fig 7. Probe Card Setting Menu. 

 

 
Fig 7: Probe Card Setting Menu     

 

1.3 Probe Pin Cleaning Method and Material 

 

Using abrasive cleaning material. Probe pin where clean in z-

motion method. Dirt accumulates in the probe pin hole that 

causes the probe pin to be defective. Shown in Fig.8 Cleaning 

Material and Method. 

 

 

 
Fig. 8: Cleaning Material and Method 
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2. 0 REVIEW OF RELATED WORK 

 

Upon checking, no related study on other site using same 

model of Instrip Film Frame probers. This is reference of ST 

Microelectronics, Calamba. 

 

3.0 METHODOLOGY 

 

2.1 Define Phase 

 

The Macro Map below (Fig. 9) shows that the project scope 

focuses on the Film Frame Testing. 

 

 
Fig 9: Macro Map     

 

2.1.1 Detailed Process Flow under Film Frame Testing 

 

Under Film Frame Testing, as shown below is Fig.10 The 

Detailed Process Flow. 

 

 
Fig 10: Film Frame Testing Detailed Process Flow     

 

 

 

 

 

2.2 Measure Phase 

 

Using Input / Output (I/O) Worksheet, we were able to 

identify 9 Key Process Input Variables (KPIV’s) in Testing/ 

Probing process flow. 2 KPIV’s tag as “Not Our Control”, 

as shown in Table 1.  

 

Table 1: Identifying Input Variables 

 

 
 

Then we use the Cause & Effect Matrix, wherein from 7 

KPIV’s, they were trimmed down to 3 based on the rating of 

the relation between the I/O variables, shown in Table 2.  

 

Table 2: Cause & Effect Matrix 

 

 
 

Out of 3 KPIV’s, 2 KPIV’s were proceed quick win to 

validation, shown in Table 3. 
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Table 3: Quick Wins  

 

 
 

2.2.1 Quick Wins for Maximum Z-Over Travel 

 

Remove “Change” button to avoid altering the setting, shown 

in Fig.11 below. 

 
Fig 11: Set Maximum Z- Over Travel Menu     

 

2.2.2 Quick Wins for Probe Card Z-Height 

 

Remove “Change” button to avoid altering the z-height 

setting of the probe pins, shown in Fig. 12 below. 

 

 
Fig 12: Probe Card Setting Menu     

 

2.3 Validation Phase of the Potential X’s 

 

We proceeded to validate the 1 remaining X’s.  

 

2.3.1 Cleaning Method and Material Validation  

 

Using cleaning materials, we validate “Abrasive” and 

“Brush” Cleaning Materials. 

 

 

 

 

2.3.1.1 Abrasive Cleaning Material (Current Set-up) 

 

For Abrasive cleaning materials, cleaning method is z-motion 

(z-up/ down). Shown in Fig.13. 

 

 
Fig 13: Abrasive Cleaning Materials     

 

2.3.1.2 Brush Cleaning Material (Propose Set-up) 

 

For Brush cleaning materials, cleaning method is x and y 

motion (left & right movement). Shown in Fig.14. 

 

 
Fig 14: Brush Cleaning Materials     

 

2.4 Analyze Phase 

 

Table 4 shows the validation plan to analyze if there is a 

significant difference.  
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Table 4: Validation Plan Table 

 

 
 

 

The sample size was generated based on attribute sampling 

formula to perform the statistical test, shown in Fig. 15. 

 
Fig 15: Probe Card Setting Menu     

 

Shown below is Table 5 The Final Validation plan table with 

sample size using cleaning pad and brush materials. 

 

Table 5: Final Validation Plan Table with Sample Size 

 
 

> Probe Pins Cleaning Material  - 2 Proportion Test 

> Damage Probe Pins - 2 Proportion Test 

 

2.4.1 Probe Pins Cleaning Material Statistical Test 

 

Shown on Fig. 16, using 2 Proportion Test in online auto 

cleaning due to the occurrence of over rejection during 

Testing/ Probing. The result shows that at 95% confidence 

level, there is SIGNIFICANT DIFFERENCE between 

cleaning pad and cleaning brush materials in occurrences of 

over rejection. 

 

 
Fig. 16: Cleaning Material – 2 Proportion Test Result 

2.4.2 Damage Probe Pins Statistical Test 

 

For the damage probe pins, at better than 95% confidence 

level, there is SIGNIFICANT DIFFERENCE between 

cleaning pad and cleaning brush materials in occurrences of 

damage probe pins during testing and auto online cleaning. 

See Fig. 17. 

 

 
Fig. 17: Damage Probe Pins – 2 Proportion Test Result 

 

2.5 Improve Phase 

 

Corrective and Preventive actions were summarized using 

potential problem analysis as shown in Table 6. 

 

 

 



32nd ASEMEP National Technical Symposium 
  

 6 

Table 6: Corrective and Preventive Action 

 

 
 

Find below is Fig. 18 Cleaning Brush Materials and 

Method. 

 

 

 
Fig. 18: Cleaning Brush Materials and Method 

 

3.0 RESULTS AND DISCUSSION 

 

After the improvements were made, Over Rejection trend has 

improved from July 2019 to November 2019. See Fig 19. 

 

 
Fig. 19: Over Rejection Occurrences Improve from the average of 23% to 

10%. 

 

Defective probe pins trend improved by 3% from July 2017 

to November 2019. See Fig 20. 

 

 
Fig. 20: Defective Probe Pins Trend  

 

4.0 CONCLUSION 

 

After implementing and completing all actions, encountered 

over rejection errors were reduced and same with the probe 

pins consumption, thus improving machine performance.  

 

5.0 RECOMMENDATIONS 

 

It is recommend to fan-out these learnings to other machines. 

Future studies are recommended for plans to zero-out the 

occurrences of over rejection and probe pin damage. 
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