Chapter 6

Information System Evaluation

6.  Information System Mbdel Development Result

The information system models for HGA performance test was
developed to cover three approaches; monitoring, diagnosing
and analysis. They provide information to facilitate
organization and improve HGA product performance. In
addition, this model contains standard report to improve
communications among concerned people to refer to the same

topics and details.

The results have been measured to make sure positive results
and improvement occurs in HGA operation area. There are
several aspects of improvement obtained from this model even
though there are some limitations of the tools according to
complex structure of HGA, HGA testing and several variables
contribute indirectly. Six aspects have been measured,
quality aspect, time improvement, speed improvement,

fle xibility improvement, error improvement and user comments.

6.1 Quality aspect

6.1.1  Yield improverrent

Yield is the baseline in measuring the quality aspect of HGA
operation, which also contributes directly to the productivity
of manufacturing. Management focuses this because it is a key

factor of corporate goal achievement.

Yield relates directly with cost which management has
responsibility. It has been used in competing the performance

among sites which the higher the yield, the lower the cost.



The fle xibility of organization can be also improved according

to work focus allocation.

Figure 6.1 shows yield improvement obtained after the low
yield testers were fixed. Cost is saved $2168 or 78,000 baht
from volume built 238,805 HGAs of 5 working day with 0.45%

improvement average.
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Figure 6.1 Improvement(%) contributed from diagnosing &

monitoring model; average was 0.45%

6.1.2 Effect analysis

E ffect analysis has been computed by analysis the electric
test failures of major volume products at 80% of total volume
in HGA operation. The root causes can be categorized into
internal and external causes. Both internal and external
causes tend to reduce down after implementation of information
system models. Faster feed back and corrective actions to the
responsible persons within HGA operation or to the slider and
wafer plants, is obtained. However, the slider-related
portion seems to maintain which require further work in this

area. See figure 6.2.
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Root Cause Trend
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Figure 6.2 Effect analysis

As shown in figure 6.3, the primary portion of internal
problem is either tester or tester association related, tends

to drop down because of faster feedback and action.

Internal Problem Analysis
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Figure 6.3 Internal cause analysis
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6.2 Time Improvement

Primary activities that process and test engineers spend of
their times are yield analysis and yield improvement which is
50% of their times. However, there are other routine
activities that must followed up such as tester control &
monitoring, technical development, product improvement,
clearing action due to customer feedback, special assigned

tasks from management and so on.

Time-spent for information preparation of HGA performance is
significant improved for 252 minutes after implementation of
the analysis tools. As demonstrated in figure 6.4, one high
volume built product has been studied, it was built over

100,000 HGAs a day. This resulted in more time spent in yield

analysis according to more contributors from testers, assembly

cell and wafers.

item Descripion = e Sitiy ~-------- Daly  -—- Urana total
guantty ~ Minutes quantty Minutes
1 Internal / txlernal Analysis 200 % 10U16 13
2 Yield by wafer 12/07 48313 47
3 Yield by cell 127 2 2 I/B
4 Yield by tester 127138 9 BB 2
5 Overall yield and paramtrics 122283 B 27161 2
6 Evaluation 27 3 5100 6
lotai time consumed (minutesT * B/ Ibb

Figure 6.4 Time spent in manipulating information

6.3 Speed Inproveent

The information system models is developed to support timely
manner action approach especially the diagnosing & monitoring
model. The front line people can monitor the HGA yield and
react to problems rapidly. However, it is difficult to
indicate the root cause of abnormal yields, which apparently
may be contributed by poor performing wafer that flow through
the test process, fluctuation within same wafer lot, noise,

vibration, etc. Therefore, there are no tools can identify
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problems effectively. However, a system is being developed
and studied as directed from the corporate group to trigger
events upstream to drive. This requires a lot of support from
different functional groups especially design engineers from
several divisions; wafer fabrication, slider machining, test
engineering (design center group) and drive. This will be the
next generation model. The timeline is wunclear at this time.
Consequently, the diagnosing & monitoring model is used in
determining and trigger at a certain level by applying the
same quad comparison concept in triggering event to minimize
the yield loss opportunity and fasten action taken. Figure
6.5, illustrates how the model identifies the root cause when

the low yield event is triggered.
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Figure 6.5 Troubleshooting by diagnosing & monitoring model

To measure the speed of action taken, it counts the number of

testers with low yield 2 or 3 hours consecutively whereas the

low yield is defined from yield lower than target yield. This
technique w ill show the speed in taking action; the higher the
number, the lower the speed. That means the higher the events
of low yield testers allowed more than 2 -3 hours. However,

two-hour triggering is selected to let more data flows to
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support same quad analysis approach, Figure 6.6, shows how to
measure the low yield percentage above two hours. The bottom
picture, figure 6.6 shows the trend of low yield testers above

two hours have been recorded.
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Figure 6.6 (a) Count the event of low yield testers higher or

equal to one 1 hour
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Figure 6.6 (b) Summary report of events of low yield tester

equal or higher than 1 hour
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Low Yield Tester > 2 Hr Trend
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Figure 6.6 (c) Low yield tester > 2 Hr. trend

64  Flexibility Aspect

In massive volume manufacturing with dynamic changes of
product life cycle, customer requirement and high
competitiveness, it is very important to focus on the
fle xibility aspect such as product change, facility and

organization including human resources.

Quantity of assembly cell is the good indicator in planning
resources and facility that may increase or decrease per
market demand. While the assembly cell number keeps changing,
the resource will be affected. As shown in figure 6.7 (a),
the assembly cell are changed with the rate of 33 cells per
month affects the allocated headcount 21 people a month as

shown in figure 6.7 (b).

70



Assembly Cell Requirement/Deviation by Product Type
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Figure 6.7 (a) The assembly cell deviation in year 1999;

changing rate 33 cells per month average

[ H/C allocation rate is 21 people per month in average ]

Figure 6.7 (b) Headcount allocation rate according to product

movement in figure 6.7 (a)
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Basically, flexibility is related to human resource either its
capability or gquantity. To improve the resource capability,
the flexibility of that organization must also be improved.
The model developed is dealing with improving the capability
of human resources with standard methods provided in solving
problems at a certain level. In addition, the headcount can
be allocated to support in other work areas as required since
the developed tool already serves for accommodation necessary
information. Figure 6.8 shows headcount allocation to support
other work areas, which were used, for manipulating
information before develop models. Figure 6.9 shows one of
the constraints in engineering organization resource Vversus
workload, which implied by quantity of assembly cells to be
supported. It is more flexible in workload after develop
models since the activities has to be balanced as required by

management.

Section Headcount to allocate
Test Engineering 3
Process Engineering 1
Quality Assurance 3

Figure 6.8 Headcount used for crunching data are allocated to

other work area after develop models

Figure 6.9 Headcount reduction improvement
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6.5 Error Improvement

The errors were measured by comparing the conventional and new
system with the manual record to ensure that there was no
impact after the implementation. Cheetah 18 product was an
example of the measurement as described in figure 6.10, which
showed slightly difference of errors obtained among three

methods.
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Figure 6.10 Error measurement

6.6 Users' GComents

Users' comment is the major measurement that must be accessed
to measure the level of users' satisfaction. Their feed back
leads to the improvement of the tools, which may require a
different approach. An assessment has been performed to
receive users' comments, high score has been observed in

users' view in figure 6.1.
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Users' Score
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Figure 6.11 Users'score
From all above items, the advantages of developing models can

be summarized as the following table in figure 6.12

Summary of benefits obtained from information system development

Item Inscription improvement K6(TI3fIn
Uuailty aspect : yield improvement
- Tester contribution 0.40% 2.7% to 2.3%
2 lime improvement (minutes) 202
speed improvement
- Lowyield tester > 2 Hr. (DPPM) 9,352 11,600 to 2,248
- Take corrective action (times) 4,727 3,141 to 7,868
4 hiexipinty
- Ratio of assembly cell per Headcount 2 31to51
- Assembly cell conversion per headco 0.6 0.99to 16
- Headcount allocation 13 work changed
note Ine aDOve measurement IS Der Il montn average

Figure 6.12 Advantage from developing models
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