CHAPTER 6
SYSTEM EVALUATION

This chapter evaluates the s'ystem after implementation on an ESEC die attach
machine model 2007. While the Die attach machine error detection system is working
automatically, current process of down time record is still used simultaneously. This is to
compare between both processes and evaluate the die attach machine error detection
system. In order to prevent an error of evaluation, total duration of both systems is the
same. However, the data during September 24" =25"11999 is used as representative of the
system evaluation, by comparison beiween data ffon the error detection system and down
time card during the same periodsIn additional, the data validation is done at the end of

section in order to measure the agcuracy ci the error detection system.

6.1 Down time card record analysis

Based on the information on down time Card, machine state transition during the date
of September 24"-26" 1999 willbe shown as below. This Machine state transition refers to
the information on down card during evaluated period. Figure 6.1 illustrates the down time

card and its records during that period.

Date Time State Duration (minutes)
Sep.24,99 14.45 Start evaluation
Sep.24,99 14.45 Utilised 40
Sep.24,99 15.25 Down 10
Sep.24,99 15.35 Utilised 135
Sep.24,99 17.50 Down 20
Sép.24,99 18.10 Utilised 75
Sep.24,99 19.25 Idle 15
Sep.24,99 19.40 Utilised 110
Sep.24,99 21.30 ldle 50
Sep.24,99 22.20 Utilised 15

Sep.24,99 22.35 Down 50
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Figure 6.1: Information on down time card during September 24™-26", 1999

on ESEC# 13.
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The data analysis based on the information on the down time cards are as follows.

A

Total time : 2,265 minutes
Machine down time - : 125 minutes
Machine idle time : 320 minutes
Machine utilisation time : 1,820 minutes

The percentage of each machine state is as follows:

Machine down : 5:52%
Machine idle : 14.13%
Machine utilisaiion ) 80.35%

6.2 Error detection systam records analysis

As mention in Chapter'5 that all machine activities are recorded in an electronic text
file in order to use for further analysis. ARPENDIX F illustrates the data of machine activities
that are recorded by the die attach machine erfror detection system during the same period
as the previous section {(down timé record). The text file will be loaded and converted to
worksheet file by Microsoft Excel. The Microsoft Excel has the function to facilitate for data

analysis. The data can bé sorted-and-caiculatea-forduration-of each machine state.

Figure 6.2 iflustrates the total time that is calculated by Microsoft Excel based on data
from the die attachemachine error detection system. Moreover, time can be separately

calculated by date.
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Figure 6.3: Sum of Down, Idle and Utilisation time calculated by Microsoft

Excel



110

After using the Microsoft Excel to calculate the sum of duration for each machine state

by refer to the information from the die attach error detection system, the result is below.

Total time : 37 hours 45 minutes =
Machine down time : 4 hours 34 minutes =
Machine idle time : 5 hours 23 minutes =

Machine utilisation time : 27 hours 48 minutes

The percentage of each machine state is below;

Machine down : 12.10%
Machine idie Y 14.26%
Machine utilisation : 73.64%

6.3 Comparison between two systems

2,265 minutes
274 minutes
323 minutes

1,668 minutes

The following is a comparison of the analysis data between the down time recorded

manually and the error detection system:

Down: time record Error defection system
Total time e D IRIRES 2,265 minutes
Machine down time : 125 minutes 274 minutes
Machine idle time : 320 minutes 323 minutes

Machine utilisation time : 1,820 minutes

1,668 minutes

%Down time .. 552
%ldle time : 1413
%Ultilisation : 80.35

12.10
14.26
73.64
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According the above data, it can be analysed the result of this evaluation as below.
7 4
1) Down time that is calculated by refer to information on the die attach machine

error detection system is mdéh higher than the down time card record.

2) The idle time is not significant different between using the information from down

time card and the die attach error detection system.

3) When using the information on the €iror. detection system for calculation of
utilisation time, it provides less parcentage than using information on down time

card.

Based on the above summarisation, there are many differences between the analysis
result of both processes‘espeaCially utilisation and down time. It can be explained by the

following reasons.

1) The emor detection system records every time when the machine stops due to an
error. While the machine is-operating, if an error is detected, with some assists from
the operator, anequipment error report will be sent te the host computer, After that,
the machine processing state transits from EXECUTINGt0 NOT READY state {refer
to the processing state model). The host computer considers the duration of this

state transition to be machine down time.

In contrast, for the process of down time card record, if the operator considers that
itcis not, important, &rmor or it can be solved in shoft period, this, error will not be
recorded into the down time card. Hence, some periods of machine error are not
recorded into the down time card. Therefore, when using the information on down
time card for analysis, it is still considered to be utilisation time while the emror
detection system considers every machine stop errors to be down time. Hence,
duration of machine down time that calculated by refer to the down time card is

then much less than the down time on the error detection system.
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2) When the operator actuates “8TOP” button, the machine stop and then transits from
EXECUTING (Utitisation) state to READY (ldle) state. The machine sends an S6F11
with code of this state transitibn to the host. The host considers this stop to be {DLE
time even if it is a short period. For the down time card record system, operator
records on down time card for the long period stop only. While, the duration of
short period stop is not recorded on the down card. Although it is short time stop

but it should be considered to be idle time because it is non-productive time.

The operator usually does not stop the machine operation, so the duration of idle

time on both systems.is'natmuch different.

3) The utilisation time on the erfor detaction system is less than on down time card
system because' the fost recards every time of machine stop even if it is the short

period. However, it indicates the actual utilisation time of the machine.

6.4 The system evaluation

in order to test the accuracy and validation of information on the die attach machine
error detection system and down time card, the die attach machine is programmed to count
the number of die that aré attached by the machine during the evaluated period (September

24" _ 26™ 1999)

Since the nutnber of praduct that can'be-produced by the machine in an hour (UPH)
has been known, the number of die that should be pfoeduced by the machine for a time

frame can’be calculatéd by the following formula.

Expected number of die = %Utllisation X Machine UPH {units) X Duration (hours)
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During the evaluated period, the machine is used for production on 8L SOIC pac.k,age.
The standard machine UPH for thiss package is 5,208 unit per hour. The durat.ion of
evaluation is 37 hours 45 minutes. The machirie utilisation based on the down time card and
the error detection system is 80.35% and 73.64% respectively. Therefore, the expected

number of processed die for both systems shall be as below.

Down time card system:
Expected number of processed die = 0.8035 X 5,208 X 37.75
= 157,870 units

The die attach machine error detection system:
Expected number of progessed die = 0.7364 X 5,208 X 37.75
= 144,778 units

The counter is activated'at the start of evaluation and then count number of die that is
processed by the machine until finish the evaluation. At the end of evaluation, the machine
can produce 146,279 units. Therefore, ifie percentage of error is 1.0% for the die attach
machine error detection system whilé the error is 8.0% ior down time card record system.,
Hence, the die attach machine errci-detection system- provides more accurate information

than the down time card record system.

The advantage of the accurate information effect ori“the capacity planning. The
company always calculates the Tfachinie-capacity by referto the information from down time
card record. If the dewn time card system provide higher capacity than the actual machine
capacity, the maghine will not be able to actually achieve this number. Hence, it conducts .to
high in-process inventory. and may effactto thelead-time of product becauseithe exceeding
numbers have to wait for production until the machine is avaitable. If the die attach machine
error detection is used for capacity planning, the number of product that is calcutated is
much close to the actual machine capacity. Hence, the company can improve the process
of capacity planning to be more accurate when using the information from the die attach
machine error detection system for calculation. Therefore, in-process inventory will not be

created and the product can be sent 10 the customer on time.
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Another advantage of the error detection system effects on the machine utilisation
improvement. The company generally defines a target of machine utilisation. The
improvement plans are required for“:amy machines that have the percentage of utilisation
iess than the target. Hence, the accuracy of information is quite important. The down time
card system provide less information than the error detection system. As previously
mentioned, the operator does not record the short period stop so that such periods are not
shown on the down time card. If the company wants to improve the machine utilisation,
every records of machine activity are necessary. Althaugh it is a short period, it may effect
to the overall machine utilisation. Moreover, it may be-useful for setting the improvement
plans. The data analysis and improvement plans will not be effective if it is based on the in-
accurate information, Therefcie, every machine activities are very important for the machine

utilisation improvement.
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