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Assessment and Application of AHP for Determining the Design of
Assembly Line for the Lens Module of Mobile Phone
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Abstract

lines for lens module installed in mobile phone.

Key Words : Analytic Hierarchy Process(A|5~52-*1114]), Economic Assessment( 7341454

When a manufacturing system is designed, various kinds of evaluation methods are used for selecting the best alternative.
Net present value, inner rate of return and payback period are popular quantitative measures for the economic assessment,
but other qualitative measures should be considered for evaluation. The analytic hierarchy process(AHP) has been used
as the popular method for the multi criteria decision making problem that considers both quantitative and qualitative criteria.

This paper explains the process of economic assessment, and how to use the AHP for evaluating the designs of the assembly
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Fig. 1 Manual system (A-0)

Fig. 2 Full automated system (A-1)
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Fig. 4 Semi-automated system using p~machine (A-3)
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Table 1 Expected performances of altematives
Alternatives A-1 A2 A-3
Takt Time 4.2 sec 14.0 sec 2.63 sec
Annual operating time 21,600,000sec/year*
Expected efficiency 90% 90% 90%
Annual producti
U PrOCUCION 14 628,571EA |1,388,571EA |7,391,635EA

quantity
Dail i

aily production 15420EA | 4519EA | 24,639EA
quantity
NumPer of lines 16 55 )
required

*300days/year x 20hours/day x 3600seconds

Table 2 Number of operators required per shift

‘ Mtemtive A0 | A-l A2 | A-3
Assembly
(including material 18 1 0 2
handling)
Number ]
of |DV bonding and 9 | 2 | 2| 2
inspection
operators
Feeding
(including material 1 1 1
handling)
Total 27 4 3 5
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Table 3 Investment cost

Alternative Al A2 A3
(1.6 lines)| (5.5lines) | (1 line)
Feeder ’ 2 4 2
Assembly module 8 16.5 4
Number |UV bonding and
. 2 2 2
of |marking
machines | nspection 3 3 3
Transportation robot 2
Conveyor ‘ 7
Investment costs W2,160M | W1,440M | W 1,240M
* M: million
A2
TiEm Tons Nodule Assombly 5 tem N
Life Cvcle
Year 3 cmh:'ll.i‘lluu,nun
A. Machine Boat, Tray Cost 264.0| |ﬁ::ﬁ§uz‘"&:¥d
B. Savings of Clean Room Building
C. Salvage Valug
D. Annual Additional O eraﬁn Cost 28.0 —
| B Annual O Cost zg.o Itilitises. cost

E. Annual Savings of O ing Costi
Number of Operators savin
nnual Cost per Oprator
Operator Cost
Cost of Defects
Other ing C
Clean Room

T720.1]
8.

annuall

ost

480.0,
144.90]
1424.5

0]%’

F. D i

G. Tax Savings

H. Cash Fiow (C—A'*B—D*E—G)
P/F Ratio

| 80% [ present vale
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Fig. 5 Sample of economic assessment template for A-2
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Table 4 Result of economic assessment

i lternative Al AD A3
IRR 60.6% 100.5% 131.6%
NPV W2,261M W2,668M W3,086M

) PP 1.29 years 0.93 years 0.76 years

* M: million
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Objective

Criteria

Alternatives

Fig. 6 Structure of AHP

T Weight

# T — ] )] i1l
Question

How much important NPV to iRR 9

How much importam NPV to PP 2

HOW much imporiant NPV to Hexibiliy ?
How much important 1R to PP 3

How miieh important IRR to Fexibility #
How much important PP to Fexibility ?

{13 | sl

H PN B W N

+ Weight =5 = Strong important
+ Weight =3 - Weak important
- Weight =1 - Egual important

Fig. 7 Example of survey sheet for comparison matrix of criteria
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stk 8 4ol BuR 48 $UAY ABRE FE]
5te] A4 2| 4(CI :Consistency Index)$} dBAJH]L(CR
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+ vl2 3 H(Comparison Matrix)o|w, X . (4)= AFH
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2 Y7120l e 715AI5h Table 691 A4S 4] (3)22
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AN § & ere st i BIE 1S e i

Table 5 Comparison matrix of criteria

NPV IRR PP Flexibility
NPV 1.00 1.37 2.54 1.99
IRR 0.73 1.00 1.85 2.73
PP 0.39 0.54 1.00 1.85
Flexibility 0.50 0.37 0.54 1.00
Table 6 Priorities of altematives for criteria
i Alternative A0 Al A2 A3
NPV 0.107 0.282 0.294 0371
IRR 0.167 0.236 0.318 0.279
PP 0.177 0.294 0.172 0.356
Flexibility 0.252 0.199 0.196 0.352

Table 7 Final weights of importance for altematives

A-0
0.158

A-1
0.259

A-2
0.267

A3
0.317

Alternative
Weight
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