CHAPTER VI

CONCLUSION AND RECOMMENDATION

1.1 Improvement Result and Conclusion
[.1.] OverallimAroyementresults

By applying the Six sigma concept for improving percent contamination at the
backend line and also for increasing percent of First Yield at autogrammer operation
of Cheetah 18 product. The result shows obviously that the manufacturing line
loading capacity has been increased from 9.9 KDGR to 11.0 KDRG as illustrated in
Table 7.1. This number is also calculated by based on 21 working hour per day,
12.22% cumulative yield and 90% utilization.

[.1.2 spot Cleanins Operation Result

According to the analysis results, the major variables that cause the
contamination problem are Unclear specification, Spot clean operator effectiveness
and Air velocity from Laminar

The specification clarification has been set among trainers, technicians,
operators and engineers by making it to be one standard which requires zero particles
on HGA and allows only 10% of parts can be shipped out with four particles.

The automated P- chart has been implemented to Spot cleaning and FOI
operation in order to monitor the operator effectiveness and also provide fast feed
back to concerned operations such as Head load and Incoming slicler.

The new motors, which the velocity is about 110 ft/min, have been ordered for

replacing the currently used. Facility group has responded for this purchasing.
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As a result of improvements, the Spot cleaning UPH has been improved from
165 to 188, so, the capacity has been increasing from 9,895 units/day to 12,671
units/day. The percent fast rework of contamination at backend ling, including both
GL and G2, has been reduced from 44% to be less than 1% Additionally, the time
study has been re-performed at this operation which is illustrated in Table 7.2

.13 Ajuosranuner Operation Results

According to the analysis results, the major variables that cause the low first
yield & autogrammer are FOS bond epoxy application, Tail tacking, Incoming
suspension preload and Adjustment window limits

The new method of FOS bond epoxy application has been trained to operators,
trainers, technicians and engineers by applying only 1 drop of needle tip and smear to
5% of FOS bond fixture hole. The visual aid is also provided at this operation.

The changes or elimination of Tail tacking operation is not allowed due to the
design constraint. So, about 0.2g of HGA preload has been increased after passing this
operation.

The raw suspension preload has been decreased about 0.159 base on the
regression equation. This is done at vendor level, so, Cheetah 18 product, an incoming
preload is equal to 2.65+/-0.05¢.

The window adjustment limits has been changed form +/-0.05 to be +/-0.12g
base on the frontline process variation reduction, the preload window adjustment
evaluation and correlation between HGA and HSA preload result. After implemented,
we have seen that DPMO has been reduced from 700,000 to 180,000.

As a result of improvements, the number of autogrammer can be reduced from
4 to 3 testers and the UPH has been improved from 159 to 230, so, the capacity has
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been improved from 12,063 to 13,041 units/day. Moreover, due to one autogrammer
has been eliminated, the ling spacing has been increased about 80 cm. Therefore, we
have seen the opportunity to add one more operator to Tail tacking operation which it
causes the capacity increasing from 10,093 units/day to 15,139 units/day.

Additionally, the time study has been re-performed at this operation which is
illustrated in Table 7.3

714 Actual Cheetgd 8input/ Output, after improvement (Appendix Q

The actual Cheetah 18 Input and Output, after improvement, have been
passive from the database which it is illustrated in Table7.1. The Output is calculated
by basing on 72.22% cumulative yield. Moreover, Table 7.4 shows the comparison of
Input and Output between after and before improvement.

*  An actual loading capacity by cell by day can be calculated as below:

Average Loading by cell/day = Total Loading
Total working day x Nomboer of cells
128 544
6x11

11,039 HGASs by cell/ day
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* An actual output by cell by day can be calculated as below:

Average Output by cell/day = Total OUtpUt

Total Working day x Number of cells
526,154

6x11

1,972 HGAs by cell/day

7.2 Recommendations

Base on the new line balancing, it has an opportunity to increase the line
loading from 11 KDGR to be 12 KDGR. The bottleneck operations are Gimbal bond
operation, Flex bond operation, Flex lead bond operation and Head Setter operation.

Gimbal bond operation, there is high opportunity to be a semi-automated. One
prototype is still developed and expected to get through production line on the next
year.

Flex bond operation, this operation can be eliminated by doing Flex bond
before process which can be called as “ Flex On Suspension Assembly or FSA”. The
FSA will provided the vendor and in the future products will change them changed to.

Lead bond operation, this operation will tum to be an automated by changing
from the normal lead bond to be the automated ball bond. This changing will be
totally completed on the middle of next year.

Head setter operation, this operation has high opportunity to eliminate and
currently, it has been taken as one of Black belt project.
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Table 7.1 New Manufacturing Line Loading Capacity (11.0 KDGR)
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HEV HBEVENT 3229 NORVALTIME REVARK
ND ELEMVENT % UNT
1 AXKWPTETARMTRY 5 26 o 038 R
2  OBENORGTETARVTRAY 5 18 1o 083
3 AXKWPTETARMTRAY 1 1® 1 1®
4 RBFBONTESTARMAN 1 240 0% 240
5 INGECIONSICER 1 40 1 410
6 LODTESTARNTOFOAEANRXIURE 1 10 1 1D
7 QBENSIER I 64 @ 416
8 WODTESTAMIORYY ] j5) o 13
ACEORC-TEST ARMTRAY 5 18 (1 024}
D SNTTETAMTRAYTONKTGHERAION S 23 1o 0753
1 KEYDATAINDNP 5 18 % 0C§)
)
STADARDTIVE( (Bl Wi
CAPACITY FER CPERA 5
Table 7.2 New Spot cleaning elements
ELEMENT QTY. % STANDARD SUMMATION AVERAGE
TEST TIME TIME TEST TIME
LOAD TEST ARM TO TRAY 2 2 2
TOTAL IN 19446
NOT BEND 11704  60.19% 6.6 6.60 3.97
BEND1 6866 35.31% 14 14.00 4.94
BEND2 825  4.24% 21.8 21.80 0.92
BEND3 42 0.22% 29.60 29.60 0.06
BEND4 5 003% 35.70 35.70 0.01
BENDS5 2 001% 41.8 41.80 0.00
BENDG 1 001% 47.90 47.90 0.00
BEND7 1 001% 53.90 53.90 0.00
BEND8 0 0.00% 59.9 59.90 0.00
BEND9 0 0.00% 65.9 65.90 0.00
UNLOAD TEST ARM TO TRAY 2 2.00 2.00
TOTAL 19446 1 SUMATION TIME 13.92
STANDARD TIME(ALLOWAN 15.644
HOUR PER UNIT 0.0043
UPH 230.1
CAPACITY PER OPERATIO 4349

Table 7.3 New Autogrammer elements
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Production Report

Cheetahl8 Product
Nunber of Galls = 1t
Sat Mon Tue Wed

Target Actual Target Actual Target Actual Target Actual Target Actual

Input 1990 18773 0 0 1990 121% 1990 12182 11990 123640
Output 8652 8939 0 0 &2 &BX &2 F% &2 0

Thu Fri WTD
Target Actual Target Actual Target  Actual

Input — 16%7 1067 1990 U656 75767 7B
Ouput  &39%8 &10 852 818 5697 58I

Table 7.4 Summary of Cheetah 18 product daily input/output (After improvement)
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Figure 7.1 Cheetah 18 Input/ Qutput comparison after improvement
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