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Overall time-spent for yield analysis,was significantly
reduced from 22% down to 7% it was due to appropriate
focus allocation associated with leverage of analysis
tools. As well as overall time-spent for test related
implementation was reduced from 22%to 12% This
resulted in more time could be spent on tester control
activities, capacity support, and technical studies which
iIs almost double in all three area.
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Figure 7.1 Time-spent analysis after restructuring of s

groups, excluding EIS which has minimal impact from the
change

Tester Control (TTC) engineers spend s55% of their time in
tester control and 8% in technical studies, figure 7.1
(a). Capacity Support (TCS) engineers spend s53% of their
time in test capacity related activities, it will be 65%
if yield analysis and improvement are included, figure
7.1 (b). Test Standards (TTS) had virtually no impact
from restructure, but refocusing of the functional
mission made this group spend 61% of their time in
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Figure 7.2 Z-SCOre out percentage, per centage of tester
that falls out the normal distribution (+/-°3 sigma)
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Figure 7.3 Error events and dollar impact due to test
related implementation error

7.3 Speed Improvement

The less capable product is the more sensitivity to
manufacturing. While capability of the product is being
improved, speed of reaction time at manufacturing process
is highly required.

Rate of abnormal testers >3 hrs (%) was improved from
t.16% to 0.03% as shown in Figure 7.4,  Measuring events
of abnormal tester is defined in s5.2.3 with a discussion
on lim itation of going to below 2 hours that w ill need
new tools being developed. Abnormal testers are
determined by real-time monitoring application (ROOT).

Abnormal tester reaction lead-time (hrs) was improved
from 7-14 hours down to 1-2 hours because of faster
delivery in updated information to frontline people,
every 15-30 minutes instead of 420 minutes. with basic
analysis feature, it allowed number of actions-taken from
below 100 to be over 300 actions a day.

Benchmarking was dore to determine vield improvement on 4
major volume products, a significant test on test yield
of the same wafer indicated o.5-1.5% yield gained.
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Figure 7.4 Reaction improvement after implementation of
real-time monitoring tool (ROOT) in beginning of month,
one

Tester Conversion (Release) Lead-time (hrs) was improved
from 310 to 175 hrs, due to focused-group and leverage
applications. Twenty-four hours conversion lead-time
capability can be demonstrated, but there was no real
requirement of that since surplus testers are available.
This fle xib ility is reserved for accommodating short-
notice build requirement changes. Table 7.2 1s a model
calculated with equations from s5.1.1 to understand a
benefit of Fotentlal capital saving at different
conversion lead-time due to actions taken.

Table 7.2 Number of Required Testers in Conversion at
D ifferent Conversion Lead-time

Current Step-1 Step-2 Target
Torime (hrs) 232 135 119 20
renork (hrs) 77.5 34 8.2 1.6
Ya 50 60 90 90
Tt hrs) 309.5 169 127.2 21.6
Ntr (systems) ' 25 25 25 25
Ntc (systens) <6 26 19 4

According to table 7.2, step-1: reduce idle time
approximately s0% and improve acceptance yield by 20%,
step-2: add tools and applications to reduce time of
major tasks. The ultimate %oal iIs to minimize idle time
by continuous working to achieve 24 hrs lead-time.

7.4 Flexibility Improvement

Flexibility of manufacturing reactions to the customer
requirement is a very key factor to achieve corporate
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objectives. Flexibility is not only dealing to the units
demand fluctuation but also dealing with quality and cost
sustaining/improving, improving fle xib ility of the
organization to support operation isjhighly required. To
improve fle xib ility with minimal, impact to cost and
guality is not something anyone can do without proper
leveraging tools and support structure. Figure 7.5
indicated fle xibility of test engineering organization in
order to support manufacturing requirement near-term and
long-term. The upper right graph shows tester
conversions requirement, supporting product changeover in
flexible manufacturing. The operation is moving toward
lean manufacturing and demand-pull concept, which
requires a very high level fle xibility. The left-most
graph shows the constraints in organization resource
versus workload that indicated by number of testers. The
organization could not stay healthy if appropriate tools
to leverage resource capability have not been developed
over the time.
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Figure 7.5 Flexibility indicators of the organization
with supports structured and appropriate tools deployed

As mentioned above, cost is a constraint so ii.CLease

fle x ib ility of the organization. Management has to
balance activities requirement, cost associated, and
business requirement within the organization. Figure 7.6
demonstrates cost analysis of test engineering
organization.
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Figure 7.6 Cost control of test engineering against
difficulties and changes in 1998

Figure 7.6 (a) indicates volume decreased 30% but MR
ratio increase s0% in 1998. (Note: MR is magneto
resistive head technology which is more complicated than
normal thin film HGA, and also require sophisticated test
technology.) Figure 7.6 () indicates operation's cost
index corresponding to the volume and test yield. Figure
7.6 (c) demonstrates number of testers and fluctuation of
test yield in 1998. Figure 7.6 (d) demonstrates indirect
labor (IDL) cost index of test engineering, which has
been regulated at o0.020 per unit HGA. An indicator that
supports the right direction of restructuring and tools
deployed to breakthrough resource constraint.

7.5 Organizational Awareness

What w ill happen to organization that operates without
organizational awareness of employee? Test engineering
V' a large organization, which has been running without
official vision and mission. Organizational directions
and demands are communicated through the chain of
command. This does not demonstrate professional
management of one large organization with multiple
technical functions.

After vision, mission, and strategy have been formulated
for test engineering, objective goals setting for each
focused-group seemed to be less complicated than before.
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An assessment to organizational awareness of employee has
been conducted and found out some facts and received
positive feedback from employee on test engineering’
framework, workflow, mission, and objective goals of each
focused-group in the new organizational structure.

Test engineering framework has been exhibited to employee
to assess awareness. There was 90% of them has no idea
of how overall test engineering framework looks like, but
92% of them understand more about the organizational
framework after that, s6% them said that it is more than
what they thought while 4% said conversely. The level of
understanding improvement is shown in figure 7.7. All of
them expressed positive opinion to it with the following
reasons

o Can understand a global picture of organization.

e Can understand mutual impact with others.

o Can understand exactly what their roles are.

o Can avoid duplicating efforts.

o Can understand channels and links to others,

e It is very good for new employee.

e It is well aligned with new organizational structure.

Framework Understanding and Its Level

Framework

W8%

B92%

O Understand more @ Same

Figure 7.7 Understanding of Test Engineering's Framework
and its level

Functional workflow has been shown to employee and 94% of
them understand more about the cross-functional workflow
Level of understanding improvement is shown in figure
7.8. AIll of them had positive opinion to it with the
following reasons:

o Can be a useful guideline

 Good for new engineers

e Can understand well what others are doing

e It is a very important for restructuring

 Improve communications and avoid duplicating efforts
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Workflow Understanding and Its Level
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Figure 7.8 Understanding of Functional Workflow and its
level

Knowing direct customers has been assessed, 45% of
employee know exactly what their direct customers are,
but ¢2%of them identified too many customers to be their
(%isr)ect customers, which is not a big problem, see figure

Knowing Direct Customers

Identified too
many
42%

Know Exactly
45%

Identified toa
few
13%

Figure 7.9 Knowing Direct Customers of the Employee

Knowing functional mission and functional goals have been
assessed as well, 92% of employee said 'yes' for knowing
their functional mission, but only 60% know the exact
mission that stated in the organization network. Though
32% 1 uhem die " aduress the exact mission statement
of their group but they provided statements similar to
formal functional mission. All of them expressed
positive opinion to the functional mission with the
following reasons:

 Providing clear direction
 Providing major focus

o« Can prioritize work properly
e Good reminder



All of the emf)loyees were aware of their functional
objective goals, but only so% provided the correct
functional goals while the rest of them provided partial
functional goals. Interestingly s9% of them felt that
the goals setting was fair enough, 23% of them felt that
the goals were too tough. Employee involvement in
delivering goals has been assessed, there were s58% of the
employee were ‘'very much' to ‘'fully involved" in
delivering achievement of functional goals while 15% of
them felt that was less than what they wanted it to be.
It indicated that an improvement in employee motivation
is required to improve mindset of some employees.

7.6 Customer Satisfaction Index

Other than quantitative measures, subjective measure as
customer satisfaction is a major factor that the
organization has to pay attention on it. Some technical
improvements might have been made, but getting feedback
from the customers w ill allow management to assess how
effective of the execution is or how well the execution
has been communicated to customers. A different approach
might be required to make an improvement. A separate
assessment has been conducted to receive customer
feedback, figure 4.8 is referred for the metrics, a
slightly improvement has been observed in customer'
point of view as shown in figure 7.10.

Test Engineering's CSI
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Figure 7.10 Test Engineering's CSI Comparison in s Areas
and Overall Rating
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Interestingly, customers did not feel si%nificant
improvement in "Flexibility" aspect, while the
improvement can be statistically observed. Tester
conversion exercise to support flexible manufacturing has
been increased over 60% for the past 9 months.

Results of all aspects are summarized in table 7.3

Table 7.3 Summary of Metrics, Results from Restructuring
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Result of other aspect which are not in the metrics is
shown in table 7.4

TabIe 7.4 Summary of other Aspects, Changes due to
estructurmg
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