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Abstract Semiconductor deposition equipment is an important example of Complex Products and
Systems (CoPS) and requires in-depth understanding of user requirements. For this reason, we analyzed
and compared users' and producers' perspectives on the quality attributes of semiconductor deposition
equipment using the Kano model. The results show that the patterns of users' perspectives were different
from those of producers. Out of 22 level-2 quality attributes, producers evaluated all 22 attributes as
attractive qualities, but users evaluated only 6 as "attractive," 10 as "indifferent," 2 as "must have," and
4 as "other." Although all quality attributes were attractive for producers, only those related to reliability
were attractive or must-have qualities, and all others were "indifferent." This result implies that the
perspectives on quality attributes may be different between users and producers, and producers should
revise their perspectives and strategies. In addition, the results support the characteristics of CoPS
suggested by literature implying that performance is more important than economies of scale and cost
reduction. It is suggested that producers of semiconductor deposition equipment strategize their
approaches to users by considering the characteristics of CoPS.
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Satisfaction Table 1. Kano Questionnaire (Source [28])
R A i Question Response
' @ T like it that way
<0 Positive @ It must be that way
(Fulfilment) ® I am neutral
@ 1 can live with it that way
Rt | ® 1 dislike it
....... S I\" Fulfilment @ I like it that way
—(  E—— Negative @ It must be that way
. I e c ¢
Unfulfilment BN A (Unfulfilment) f)\ I'am ne utral‘ )
e PR @ 1 can live with it that way
i ® I dislike it
M Table 2. Kano Quality Evaluation (Source [28])
/ Negative
Dissatisfaction [©) ® ® @ ®
® Q A A A O
Fig. 1. Kano Model (Source [26, 27]) ® R I I I M
Positive ® R I I I M
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* Q: Questionable, A: Attractive, O: One-dimensional, M:
Must-be, R: Reverse, I: Indifference
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Fig. 2. Timko Evaluation (Source [29])
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Table 3. Experts Consulted

Expert Affiliation Grade Career
A Deposition Equipment Team 20
Manufacturer (Korea) Leader years
B Semiconductor Fab. Dept. 25
Head years
Deposition Equipment . 15
c Manufacturer (Overseas) Chief years
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Table 4. Attributes for Deposition Equipment

Level 1 Level 2

Throughput

Foot Print

Capacity PM (Persistence Maintenance) Cycle

Supplies Replacement Cycle

Reduction of follow-up process

New Application

Wafer Film Density

Wafer Film Uniformity

Reliability Wafer Film Stress

Wafer Film Particle

Gap Fill and Step Coverage

Reliable Temperature

Problems Analysis

Graphic User Interface

Convenience User Training

Safety

Speed for Fault Detection and Classification

Price

Precursor Consumption

Price and Cost Electricity Consumption

Warranty

Long-term Lease
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Table 5. Respondents

User Producer Sum
Career
No. % No. % No. %

~ 3 Yrs 1 14.6 5 21.7 6 13.3
3 Yrs~

10 Yrs 8 36.6 10 43.5 18 40.0
10 Yrs ~ | 13 48.8 8 34.8 21 46.7

Sum 22 100.0 23 100.0 45 100.0
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Table 6. Result (All Respondents)
Attributes Kano Result Timko Coeff. Class
Level 1 Level 2 A M (6] 1 R Q Sum S D

Throughput 41053/0 12% 1?% 212(3/0 2}’/0 7?% 133% 059 | 032 1 A

Foot Print 4108% 115% 91;) 3166% 2}% 21/0 1(?3% 051 | 021 | Al

Capacity Mg\ftéiz:éj)egfecle 5234/ 12% z{%) 12% 0(34, 1 15 % 1§§% 065 | 03| A
Supplies Replacement Cycle 422;) 15% 115% 2172% 0(3/0 4%% lég% 0.58 -0.26 A
REduCtiO;oocfesf o 5265/ 42% 91;) 2193% 0?4, 21/0 1(?3% 066 | 014 A

New Application 4271/ 7?% 15% 23% 0(34, 91; 1§§% 071 | 027 1 A

Wafer Film Density 42;% 94% 2(?% 23% 0(3/0 4%% lég% 0.70 -0.30 A

Wafer Film Uniformity 427{% 1;% 15% 15% 2}% 94% 133% 0.68 -0.33 A

Reliability Wafer Film Stress 2172% lg% 15% 2193% O(; 115% lég% 0.50 -0.38 Al
Wafer Film Particle 4129% 209% 212(3/0 115% 2}% 2}% lég% 0.67 -0.44 A

Gap Fill and Step Coverage 5265% 94% 15% IZ% 0(3%3 2; 133% 0.75 -0.27 A

Reliable Temperature 3187" % 2]72% lg% 12% O(; 2%% lég% 0.55 -0.43 A

Problems Analysis 313)4 21414 115% 2141/0 2}% 4%%, 1§3% 048 | 038 | 1A

Graphic User Interface ;;% 136% 115% 4102;) 0(3%3 2; 133% 0.45 -0.25 I

Convenience User Training 5234% 4?% 15% 23% O(; 42% lég% 0.74 -0.23 A

Safety 313)4 21414 1 1) % 2193/0 0(‘)% 2}% 1§3% 045 | 1036 ) 1

Speed for Fal{lt. Dejtection 17 3 2 22 0 1 45 043 o011 I

and Classification 38% 7% 4% 49% 0% 2% 100%
frice 5286% 1?% z{%) 1?% 42% 93/0 1(?8% 069 | 018 | A
20 9 3 11 0 2 45

Precursor Consumption 4% 20% 7% 24% 0% 4% 100% 0.53 -0.28 A

Priéeosz;nd Electricity Consumption 41; % 2]4%% 730 % 214{% 0(2%: 42% lég% 0.49 -0.33 1A
Warranty 4129/ 94% 91;7 3187% o(‘)%, 2}% 133% 052 | -0.18 | Al

Long-term Lease 2172% 4%% 42% 5265/ 42% 42% 1(?3% 034 | 010 | 1
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Table 7. Results by Respondent Group

Safety

Speed for Fault Detection and Classification

Price

Precursor Consumption

Price and Cost

Electricity Consumption

Warranty

User Producer
Attributes Timko Coefficient Timko Coefficient
Class Class
S D S D
Throughput 0.50 -0.50 U* 0.67 -0.14 A
Foot Print 0.41 -0.23 1 0.62 -0.19 A
Capacity PM (Persistence Maintenance) Cycle 0.50 -0.45 AT 0.75 0.00 A
Supplies Replacement Cycle 0.43 -0.43 I 0.73 -0.09 A
Reduction of follow-up process 0.59 -0.09 A 0.73 -0.18 A
New Application 0.55 -0.23 A 0.89 -0.32 A
Wafer Film Density 0.59 -0.36 A 0.81 -0.24 A
Wafer Film Uniformity 0.50 -0.40 Al 0.85 -0.25 A
Reliability Wafer Film Stress 0.37 -0.53 M 0.62 -0.24 A
Wafer Film Particle 0.55 -0.50 AO 0.81 -0.38 A
Gap Fill and Step Coverage 0.64 -0.36 A 0.86 -0.18 A
Reliable Temperature 0.41 -0.59 M 0.68 -0.27 A
Problems Analysis 0.27 -0.45 I 0.70 -0.30 A
Graphic User Interface 0.27 -0.27 I 0.64 -0.23 A
. User Training 0.73 -0.14 A 0.76 -0.33 A
Convenience
Safety 0.27 -0.36 1 0.64 -0.36 A
Speed for Fau'lt‘ Dgtection and 027 014 I 059 -0.09 A
Classification
Price 0.55 -0.25 A 0.84 -0.11 A
Precursor Consumption 0.41 -0.32 1 0.67 -0.24 A
Price and Cost Electricity Consumption 0.32 -0.41 I 0.67 -0.24 A
Warranty 0.45 -0.23 1 0.59 -0.14 A
Long-term Lease 0.18 -0.09 1 0.53 -0.11 A
* U: Unidentifiable
o o Ase vl BU4A QRol Rt AR 1 Azt o), ool det A FYo] BEagdE
Brkskal Qiek. 0]99] FAEAHES BF Aok, Bl ARAREC] TS A= A & 4
ARtH o R ARAR= AR WHA AREARE IQ] A9t ES RES AEF FAKH0] AR A5k A1F)4
o}, ol ABAIES RRAISHE AZASS tfeHolet o] 9ol uhut ST 34 L& FYATEE A
Table 8. Comparison between Groups
Attributes User Producer Coincidence
Throughput U A X
Foot Print I A X
Capacity PM (Persistence Maintenance) Cycle Al A A
Supplies Replacement Cycle 1 A X
Reduction of follow-up process A A ©)
New Application A A O
Wafer Film Density A A ©)
Wafer Film Uniformity Al A A
Reliability Wafer Film Stress M A X
Wafer Film Particle AO A A
Gap Fill and Step Coverage A A ©)
Reliable Temperature M A X
Problems Analysis I A X
Graphic User Interface 1 A X
Convenience User Training A A O
1 A X
1 A X
A A O
1 A X
I A X
I A X
1 A X

Long-term Lease
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