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ABSTRACT 

 

One of the requirements stated in the customer Quality 

Records Documents (QRD) is the In-Process Quality Control 

(IPQC) and translated to a control plan which has a sampling 

frequency of per shift per machine. The idea originated when 

the team was identifying PC activities that involve manual 

data measurement and have the potential for efficiency 

improvement. Through data interpretation and analysis, 

Wirebond IPQC will be the candidate for cycle time 

improvement, involving most of the manual measurement. 

The proposal is to improve PC activities using the current 

metrology tool for Wirebond process in parallel with the 

qualification of an alternative metrology tool used for other 

processes. This project resulted in an annual savings of 

2.2KUSD and cost avoidance of 32.5KUSD upon 

implementation.   

 

1. 0 INTRODUCTION 

 

Processes that are consistently not meeting the 100% IPQC 

hit rate target are Attach Processes and Wirebond. However, 

for the Attach processes, the reason for not meeting the target 

is because dry monitoring are not given immediately by the 

operator because of the timing of unloading at oven cure, 

hence it is beyond the control of the team. In contrary, 

Wirebond samples are readily given but monitoring 

execution is delayed due to the lack of manpower, hence it is 

within the control of the team. Wirebond IPQC consists of 

dimensional measurement and destructive test performed in 

Nikon measuring scope and Dage bond tester, respectively. 

 

 
 
Fig. 1.  IPQC Monitoring hitrate for all the processes with IPQC requirement. 

1.1  Nikon Measuring Scope 

 

Dimensional measurement at Nikon measuring scope 

requires personnel to stand and move the stage by rotation of 

the x and y knob.  Nikon uses point-to-point measurement for 

x, y and z measurements.  

 

 
 
Fig. 2.  Nikon measuring scope actual setup and point to point measurement. 
 

1.2 OGP Smartscope 

 

OGP Smartscope uses the average value of the area being 

measured and has a centroid function for the automatic 

detection of the area that you want to measure. Capable of 

programming the dimensional measurement through recipe 

and requires personnel to a sitting position.  

 

 

 
 

Fig. 3. OGP Smartscope actual setup including the area and centroid 

measurement.  

 

 

2. 0 REVIEW OF RELATED WORK 

 

 Not Applicable. 
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3.0 METHODOLOGY 

 

3.1 Define 

 

3.1.1 Problem Statement 

 

Wirebond is consistently not meeting the 100% IPQC 

monitoring hit rate target. Also, Wirebond has the most 

number of manual measurement from all the processes with 

PC monitoring. 

 

 
 
Fig. 4. 3-month Wirebond IPQC monitoring 
 

Wirebond IPQC monitoring has an opportunity to improve 

the cycle time during dimensional measurement in the 

manual recording of data in the log sheet and manual 

encoding of measured data in the SPC software. 

 

 
 
Fig. 5. Bar graph of Processes with IPQC requirements. 
 

3.1.2 Project Metrics 

 

The team identified Quality as the business metric for this 

project with cycle time as the primary metric. It is expected 

to require additional OGP metrology tool if the project is 

implemented since OGP will be qualified as additional 

metrology tool for Wirebond PC. 

 
Fig. 6. Wirebond IPQC Project metrics. 

 

3.1.3 Initial Objective Statement 

 

The project aims to reduce the cycle time of dimensional PC 

measurement at Wirebond process to minimum cycle time 

per machine by end of September 2018. 

 

The proposed solution is to convert manual measurement to 

automatic measurement by qualifying the OGP to measure 

dimensional measurement at Wirebond process that will 

result to cycle time reduction. The graph below shows the 

breakdown after the implementation of the project. 

 

 

 
Fig. 6. Wirebond IPQC activities stack bar. 

 

3.1.4 Projected Savings Forecast 

 

The project is estimated to have a cost savings of 2.2KUSD 

for combined reduction of headcount and elimination of 

paper consumption during PC monitoring at Wirebond if 

completed. 

 

3.2 Measure 

 

3.2.1 Detailed Current Process Fow 

 

The steps below enclosed in broken red lines are identified 

steps that will be changed or improved to reduce the cycle 

time of PC monitoring at Wirebond due to manual recording 
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of measured data in log sheet, template, and SPC software. 

Dimensional check is 100% manually measured at Nikon. 

 

 
 
Fig. 7. Detailed Current Process Flow. 

 

3.2.2 Proposed Process Fow 

 

The steps below enclosed in broken blue lines are the 

improved steps that will reduce wrong data entry during SPC 

data encoding and eliminate use of paper during PC 

monitoring at Wirebond. These changes will result in an 

improvement in the cycle time of PC monitoring by 

eliminating those manual activities. Ball height and loop 

height measurement will also be improved by converting 

from manual to automatic measurement. 

 

 
Fig. 8. Proposed Process Flow 

 

 

3.2.3 Force Field Analysis 

 

The methodology used was Force Field Analysis because the 

solution is already known for the problem. Comparing the 

arguments of Forces for Change and Forces Against Change 

will help to initially assess if the project is worth considering 

before implementing.  This is like providing the advantages 

and disadvantages if the project will be implemented. 

Looking at the scores, it is favorable to implement the project 

rather than oppose it. 

 

 
 
Fig. 9. Force Field Analysis of Automating the output file of dimensional 

measurement at Wirebond IPQC monitoring. 

 

3.2.4 Capacity and Headcount Requirement 

 

Based on the table below, both Nikon and OGP is sufficient 

from 200K loading up to 550K loading plan. However, 

starting from 600K loading plan, there is a need of 

additional 1 Nikon if cycle time will not be improved. 

 

Table 1. Capacity and Headcount Requirement for 

Wirebond PC Monitoring 

 

 
 

3.2.5 Measurement Capability 

 

Looking at the table below, both Nikon and OGP meet the 

requirement for GRR, Stability, Accuracy and Linearity. 

This concludes that both Nikon and OGP a qualified tool 

to be used for the project. 

 

Table 2. Measurement System Analysis (MSA) Table for 

Nikon and OGP 
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3.2.6 Final Objective Statement 

 

IPQC items are composed of dimensional and destructive 

measurement. The graph below shows that measurement with 

writing consumes most of the time therefore, improvement 

can be made on this activity. 

 

The final objective statement would be “Reduce the cycle 

time of dimensional PC measurement at Wirebond process 

from 33mins to 23mins per machine by end of September 

2018”. 

 

 
 
Fig. 10. IPQC Characteristics Wirebond PC Monitoring Stack Bar between 

Nikon and OGP 

 

3.2.7 Quick Wins 

 

Since most of the cycle time of PC monitoring at Wirebond 

is due to measurement plus writing, the team explored Nikon 

capability to produce output file in the form of text file. Upon 

implementation of output file at Nikon, the cycle time 

decreases from 33mins to 22mins meeting already the goal 

for cycle time. 

 

Table 3. Quick Wins at Nikon 

 

 
 

 

3.3 Analyze 

 

3.3.1 Validation Plan and Result (Cycle Time) 

 

Firstly, the team construct what would be the null and 

alternative hypothesis. Proving that the null hypothesis (Ho) 

as the average cycle time of Nikon is the same with OGP if 

p-value is >0.05 otherwise the alternative hypothesis (Ha) 

would be the average cycle time of Nikon is greater than OGP 

if p-value is <0.05. 

Table 4. Validation Plan for Cycle Time 

 

 
 

Second, sample size (denoted as N for the sample size 

calculator) was computed to identify how much data is 

needed for the analysis which is 7 subgroups. 

 

 
 
Fig. 11. Sample Size Calculator 

 

After collecting the data, it was evaluated if the data is normal 

or non-normal to identify the correct hypothesis testing to be 

used in the analysis. Figure below shows that cycle time for 

OGP and Nikon is normally distributed. 

 

 
 
Fig. 12. Normality Test for Cycle Time of Nikon and OGP 

 

 
 

Fig. 13. Hypothesis testing of Mean of Cycle Time 

 

After executing the analysis using matched pair, p-value 

show above enclosed in rectangular red box is < 0.05 which 

means that the average cycle time of Nikon is greater than 

OGP or reject the Ho. 
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Table 5. Validation Result for Cycle Time average 

 

 

 

Table 6. Validation Result for Cycle Time variance 

 

 
 

Result below shows that p-value is 0.0047 which is <0.05 

therefore concludes that Nikon is has greater spread of cycle 

time than OGP or reject the Ho. 

 

 

 
Fig. 15. Hypothesis testing of Stdev of Cycle Time 

 

Table 7. Validation Result for Cycle Time variance 

 

 
 

 

3.3.2 Validation Plan and Result (Cycle Time) 

 

The same approach was used for dimensional measurement 

of VCSEL, Sensor, Valencia and RSOB but sample size 

calculator suggested only 1 subgroup but actual subgroup 

used is 6. It is found out that all the characteristics are in favor 

of using Nikon over OGP. 

 

 

 

 

 

 

Table 8. Validation Result of Mean and Stdev for 

Dimensional characteristics. 

 

 
 

 

4.0 RESULTS AND DISCUSSION 

 

4.1 Potential Problem Analysis 

 

The team fine-tuned the OGP recipe to see if there are gaps 

that need to be corrected and why measurement at OGP and 

Nikon is not equal. Later it is found out that 1. PC inspectors 

were measuring different units compared to that programmed 

with OGP and 2. OGP is programmed with difference 

reference location with Nikon. 

 

Table 9. Potential Problem Analysis of OGP for Dimensional 

Measurement. 

 

 
 

Deployment to PC inspectors was done to align with the 

programmed measurement of OGP. Specific wire to be 

measured was deployed as well so that OGP and Nikon will 

have the same reference. Fine-tuning was also done to the 

recipe of OGP to further close the gap between the 2 

metrology tools before proceeding with the validation run 

after the implementation of improvement. 

 

 

4.2 Validation Result after Improvement 

 

Second validation was conducted to check if improvement is 

evident after the implementation of corrective actions for 

gaps that has been found out. 
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Fig. 16. Hypothesis Testing for mean and variance of Ball Placement X. 

 

Above figure shows Ball placement X p-value for mean 

>0.05 which mean that OGP has the same measurement with 

Nikon while for standard deviation p-value is <0.05. This 

means that OGP has different spread of measurement 

compared with Nikon. Looking closely at the graphical result, 

OGP has lower standard deviation therefore it is better than 

Nikon. 

 

Table 9. Validation Result after correction. 

 

 
 

The table above summarizes the result of validation after the 

correction. It concludes that Nikon and OGP have the same 

performance if they use them to measure dimensional 

measurement at Wirebond. 

 

4.3 Validation Result after Improvement 

 

After the correction, cycle time was validated to assess if the 

goal was still achieved. Graph below shows comparison of 

cycle time for 3 different scenarios. 

 

Nikon old is the manual measurement with writing and 

manual data entry in SPC chart. Nikon new uses the Nikon 

program and output file for automatic transfer of data to SPC 

chart. OGP meanwhile is the automatic measurement of loop 

height and ball height with added feature of automatic 

detection and movement of location per characteristic. 

 

  
 

4.4 Validation Result after Improvement 

 

4.4.1 Tangible Benefits 

 

Same headcount reduction will be realized for both 100% and 

50% implementation of Wirebond dimensional measurement 

using OGP. 

 

Table 10. Comparison of headcount reduction for OGP 

Implementation. 

 

 
 

4.4.2 Cost Avoidance 

 

Usage of 50% OGP for Wirebond dimensional measurement 

has the same headcount reduction, it is also justifiable to 

proceed with this setup to avoid 32.5KUSD due to additional 

OGP required if 100% OGP is required. 

 

Table 11. Capacity and Metrology Tool requirement. 

 

 
 

4.5 Actual Savings 

 

A 573.47USD savings were realized after the implementation 

of quick wins last July 2018 that eliminates the paper 
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consumption and reduces the cycle time at Wirebond PC 

monitoring. 

 

5.0 CONCLUSION 

 

Improvement on cycle time will help to achieve the 100% 

hitrate on Wirebond IPQC. The goal was achieved by 

eliminating the non-value added activities and 

standardization of the procedure.  

 

 

6.0 RECOMMENDATIONS 

 

It is recommended to use the Nikon with recipe or OGP for 

dimensional measurement of Wirebond IPQC to achieve the 

100% IPQC hitrate target.  
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10.0 APPENDIX 
 

10.1 Solution Formulation 

 

 
 

Nikon with recipe for output file is the best solution to 

eliminate the manual writing of measured data in the logsheet 

with no additional requirement for metrology equipment. 
 

 
 

10.2 Intangible benefits 

 

 
 

It is more convenient to use OGP than Nikon because PC 

inspectors can use chair while performing dimensional 

measurement. 

 

10.3 Standardization 

 

 
 

10.4 MSA of Nikon 

 

10.4.1 GRR 

 

 

 

10.4.2 Stability 
 

 
 

 
 

10.4.3 Accuracy 
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10.4.4 Linearity 

 

 
 

 

 

 

 

 


