
US 20050203858A1 

(12) Patent Application Publication (10) Pub. No.: US 2005/0203858 A1 
(19) United States 

Tai et al. (43) Pub. Date: Sep. 15, 2005 

(54) METHOD AND RELATED SYSTEM FOR 
SEMICONDUCTOR EQUIPMENT 
PREVENTION MAINTENANCE 
MANAGEMENT 

(76) Inventors: Hung-En Tai, Taipei Hsien 
Chien-Chung Chen, Hsin-Chu City 
(TW); Sheng-Jen Wang, Hsin-Chu City 
(W) 

Correspondence Address: 
NORTH AMERICA INTERNATIONAL 
PATENT OFFICE (NAIPC) 
PO. BOX 506 
MERRIFIELD, VA 22116 (US) 

Publication Classi?cation 

(51) rm.c1.7 ................................................... ..G21C 17/00 
(52) US. Cl. ............................................................ ..705/400 

(57) ABSTRACT 

A method and related system for semiconductor equipment 
prevention maintenance management. The method includes 
recording process parameters of each piece of equipment, 
recording equipment parameters When each piece of equip 
ment is processing, evaluating and recording time and cost 
of prevention maintenance after each piece of equipment 
runs prevention maintenance, evaluating the quality of semi 
conductor products, and analyzing a relationship betWeen 

(21) App1_ No; 10/708,572 the corresponding process parameter, the corresponding 
equipment parameters, prevention maintenance cost, and 

(22) Filed; Mar, 11, 2004 semiconductor products of each piece of equipment. 
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METHOD AND RELATED SYSTEM FOR 
SEMICONDUCTOR EQUIPMENT PREVENTION 

MAINTENANCE MANAGEMENT 

BACKGROUND OF INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a method and 
related system for semiconductor equipment management, 
and more particularly, to a method and related system for 
semiconductor equipment prevention maintenance manage 
ment. 

[0003] 2. Description of the Prior Art 

[0004] In semiconductor processing, each piece of semi 
conductor equipment runs prevention maintenance to 
modify the ef?ciency the piece of semiconductor equipment 
and semiconductor processing during a period, Which pro 
vides more objective standards for testing data of semicon 
ductor products. In the prior art, prevention maintenance of 
semiconductor equipments is performed by an experienced 
manufacturing engineer, Who measures data to analyZe and 
perform prevention maintenance of the semiconductor 
equipment according to the analytic results. HoWever, the 
analytic results must been judged and evaluated by the 
manufacturing engineer to perform prevention maintenance. 
In addition, analytic knowledge of the semiconductor pro 
cess is based on the analytic results according to some test 
items, including the ef?ciency of the semiconductor equip 
ments, data measures of the semiconductor process, and 
prevention maintenance costs of the semiconductor equip 
ment. The analytic results are not integrated to provide 
Whole reference data for prevention maintenance of semi 
conductor equipment. Prevention maintenance knoWledge is 
usually lost When manufacturing engineers leave the com 
pany, Which causes a great loss to the manufacturer. 

SUMMARY OF INVENTION 

[0005] It is therefore an obj ective of the claimed invention 
to provide a method and related system for semiconductor 
prevention maintenance management, to solve the above 
mentioned problem. 

[0006] According to the claimed invention, a method and 
related system for semiconductor prevention maintenance 
management are disclosed, Wherein each piece of equipment 
processes a plurality of semiconductor products according to 
at least one corresponding process parameter. The method 
comprises recording each process parameter of each piece of 
equipment, recoding processing conditions of each piece of 
equipment as at least one corresponding equipment param 
eter When each piece of equipment is processing, evaluating 
and recording time and cost of prevention maintenance after 
each piece of equipment has run prevention maintenance, 
evaluating the quality of semiconductor products after each 
semiconductor product has been processed, and analyZing a 
relationship betWeen the corresponding process parameter, 
the equipment parameters, prevention maintenance cost, and 
the semiconductor product quality of each piece of equip 
ment. 

[0007] It is an advantage of the claimed invention that the 
method and related system of semiconductor prevention 
maintenance management analyZe and gather statistics of 
the semiconductor equipment that have run prevention 
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maintenance, and provide the analytic results in charts and 
tables to remote users through a netWork. The analytic 
results provide the functions of prevention maintenance 
management such as stability monitor, process modi?cation 
and monitor, equipment difference modi?cation and moni 
tor, period evaluation and modi?cation of prevention main 
tenance, and cost control of prevention maintenance com 
ponents. 

[0008] These and other objectives of the claimed invention 
Will no doubt become obvious to those of ordinary skill in 
the art after reading the folloWing detailed description of the 
preferred embodiment that is illustrated in the various ?g 
ures and draWings. 

BRIEF DESCRIPTION OF DRAWINGS 

[0009] FIG. 1 is a diagram of a prevention maintenance 
system for semiconductor equipment according to the 
present invention. 

[0010] FIG. 2 is a functional block diagram of the pre 
vention maintenance management module shoWn in FIG. 1. 

[0011] FIG. 3 is a How chart of the prevention mainte 
nance method for semiconductor equipments according to 
the present invention. 

DETAILED DESCRIPTION 

[0012] Please refer to FIG. 1. FIG. 1 is a diagram of a 
prevention maintenance system 10 for semiconductor equip 
ment according to the present invention. The prevention 
maintenance system 10 comprises a user computer 12, a 
prevention maintenance monitor module 16, a plurality of 
semiconductor equipment 18, and a prevention maintenance 
management module 20. The user computer 12 comprises a 
user interface 14 as a man-machine interface. The user 

computer 12 is connected to the prevention maintenance 
monitor module 16, and users use the user interface 14 to 
control the prevention maintenance monitor module 16 to 
process prevention maintenance of the semiconductor 
equipment 18. The prevention maintenance monitor module 
16 is connected to each piece of the semiconductor equip 
ment 18 to process prevention maintenance according to 
users modi?cation. Each piece of semiconductor equipment 
18 is connected to the prevention maintenance management 
module 20, and the prevention maintenance management 
module 20 is connected to the user computer 12 and the 
prevention maintenance monitor module 16. When each 
piece of semiconductor equipment processes a semiconduc 
tor, the prevention maintenance management module 20 
records some parameters of the semiconductor process and 
testing results to analyZe and integrate, and transmits the 
analytic results to the remote user computer 12 through a 
netWork. The analytic results are shoWn in the user interface 
14 using charts and tables. In addition, the prevention 
maintenance management module 20 also transmits the 
analytic results to the prevention maintenance monitor mod 
ule 16, Which forms a monitor feedback interface through 
the user interface 14 to alloW users to monitor and modify 
prevention maintenance of the semiconductor equipment in 
real-time. 

[0013] Please refer to FIG. 2. FIG. 2 is a functional block 
diagram of the prevention maintenance management module 
20 shoWn in FIG. 1. The prevention maintenance manage 



US 2005/0203858 A1 

ment module 20 comprises a process interface module 22, an 
equipment interface module 24, a cost evaluation module 
26, a quality monitor module 28, and an analysis core 
module 30. The cost evaluation module 26 comprises a 
component database 32 and a computation module 33. After 
each piece of semiconductor equipment 18 shoWn in FIG. 1 
processes a plurality of semiconductor products according to 
the corresponding parameter, the process interface module 
22 receives and records the corresponding process parameter 
of each piece of semiconductor equipment 18. When each 
piece of semiconductor equipment 18 is processing, the 
equipment interface module 24 records processing condi 
tions of each piece of semiconductor equipment 18 as the 
corresponding equipment parameters. After each piece of 
semiconductor equipment 18 processes the corresponding 
prevention maintenance, the computation module 33 of the 
cost evaluation module 26 computes and evaluates a pre 
vention maintenance cost according to the component cost 
recorded in the component database 32. After each piece of 
semiconductor equipment 18 has processed, the quality 
monitor module 28 records the quality of each semiconduc 
tor product according to the base line recti?ed after preven 
tion maintenance. 

[0014] The analysis core module 30 is connected to the 
process interface module 22, the equipment interface mod 
ule 24, the cost evaluation module 26, and the quality 
monitor module 28 for analyZing and gather statistics of the 
relationships betWeen the corresponding process parameter, 
the corresponding equipment parameters, prevention main 
tenance cost, and the semiconductor product quality of each 
piece of semiconductor equipment 18. The analysis core 
module 30 comprises a stability control module 34, a 
process modi?cation module 36, an equipment difference 
modi?cation module 38, a period modi?cation module 40, 
and a cost control module 42. Each module uses a T-test, a 

one-Way analysis of variance (AN OVA), a tWo-Way analysis 
of variance, or boX plots to analyZe and gather statistics. The 
analytic results 44 are then transmitted to the user computer 
12 and the prevention maintenance monitor module 16 
shoWn in FIG. 1. The stability control module 34 evaluates 
and controls the stability of the semiconductor equipment 
18. The process control module 36 modi?es and monitors 
the standard operating procedure (SOP) of the semiconduc 
tor process. The equipment difference modi?cation module 
38 modi?es and monitors equipment differences betWeen 
each piece of semiconductor equipment 18. The period 
modi?cation module 40 evaluates and modi?es the best 
period of prevention maintenance. The cost control module 
42 evaluates if the prevention maintenance cost is Within a 
speci?c range, that is, if the prevention maintenance cost is 
reasonable. According to operation of each module in the 
analysis core module 30, the relationships betWeen process 
parameters, equipment parameter, prevention maintenance 
cost, and the semiconductor product quality can be used to 
evaluate and manage the prevention maintenance. For 
eXample, if the semiconductor product quality after a pre 
vention maintenance process is similar to that before the 
prevention maintenance process, this indicates the preven 
tion maintenance process is unnecessary so that the period of 
the prevention maintenance can be increased. Similarly, the 
cost of prevention maintenance is evaluated according to the 
improving level of semiconductor product quality after 
prevention maintenance. In addition, the quality, time, and 
cost of the substituted components are also evaluated. 
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[0015] Please refer to FIG. 3. FIG. 3 is a ?oWchart of the 
prevention maintenance method for semiconductor equip 
ments according to the present invention. The ?oWchart 
comprises the folloWing steps: 

[0016] Step 50: Processing a plurality of semiconductor 
products according to at least one corresponding process 
parameter using each piece of semiconductor equipment 18, 
and recording each process parameter of each semiconduc 
tor equipment 18 using the process interface module 22. 

[0017] Step 52: Recoding processing conditions of each 
piece of equipment 18 as the corresponding equipment 
parameters When each semiconductor equipment 18 is pro 
cessing using the equipment interface module 24. 

[0018] Step 54: Evaluating and recording time and cost of 
prevention maintenance after each piece of semiconductor 
equipment 18 has run prevention maintenance according to 
component records in the component database using the cost 
evaluation module 26. 

[0019] Step 56: Recording the quality of semiconductor 
products according the recti?ed base line after each semi 
conductor equipment 18 has processed using the quality 
monitor module 28. 

[0020] Step 58: Using a T-test, a one-Way analysis of 
variance (AN OVA), a tWo-Way analysis of variance, or boX 
plots to analyZe, and transmitting the analytic results 44 to 
the user computer 12 and the prevention maintenance moni 
tor module 16 shoWn in FIG. 1 using the analysis core 
module 30. 

[0021] The above-mentioned method for semiconductor 
equipment prevention maintenance management analyZes 
and gathers statistics of testing results, presents Wafer data 
and statistics of semiconductor products in tables according 
to processing lots, Wafers, and equipments. The Wafer data 
includes processing steps, processing lots, chambers, pro 
cessing time, etc. The statistics include Wafer testing data for 
Wafer functionality, sample testing data for electric test, ?nal 
testing data of chip package, measuring data and yield value 
of each Wafer layer or each processing module. The statistics 
can be shoWn in the Way of a T-test, a one-Way analysis of 
variance (AN OVA), a tWo-Way analysis of variance, or boX 
plots and presented by charts and tables, Which provide trend 
charts of data to perform semiconductor equipment preven 
tion maintenance management according to testing data. 

[0022] In contrast to the prior art, the method and related 
system of semiconductor prevention maintenance manage 
ment analyZe and gather statistics of the semiconductor 
equipment that have run prevention maintenance, and pro 
vide the analytic results in charts and tables to remote users 
through a netWork. The analytic results provide stability 
monitor, process modi?cation and monitor, equipment dif 
ference modi?cation and monitor, period evaluation and 
modi?cation of prevention maintenance, and cost control of 
prevention maintenance components. 

[0023] Those skilled in the art Will readily observe that 
numerous modi?cations and alterations of the device may be 
made While retaining the teachings of the invention. Accord 
ingly, that above disclosure should be construed as limited 
only by the metes and bounds of the appended claims. 
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What is claimed is: 

1. A method for prevention maintenance management of 
at least one piece of semiconductor equipment, each piece of 
equipment processing a plurality of semiconductor products 
according to at least one corresponding process parameter, 
the method comprising: 

recording each process parameter of each piece of equip 
ment; 

recoding processing conditions of each piece of equip 
ment as at least one corresponding equipment param 
eter When each piece of equipment is processing; 

evaluating and recording time and cost of prevention 
maintenance after each piece of equipment has run 
prevention maintenance, evaluating the quality of semi 
conductor products after each semiconductor product 
has been processed; and 

analyZing a relationship betWeen the corresponding pro 
cess parameter, the equipment parameters, prevention 
maintenance cost, and the semiconductor product qual 
ity of each piece of equipment. 

2. The method of claim 1, Wherein the step of evaluating 
the cost further comprises: 

recording components used in prevention maintenance of 
each piece of equipment; and 

evaluating prevention maintenance cost according to the 
component cost. 

3. The method of claim 1, Wherein the step of analyZing 
further comprises: 

evaluating if the cost of prevention maintenance is Within 
a speci?c range. 

4. The method of claim 1, Wherein the step of analyZing 
further comprises: 

evaluating the prevention maintenance period of a piece 
of equipment. 

5. The method of claim 1, Wherein the step of evaluating 
the quality of each semiconductor product is according to 
the recti?ed base line of the semiconductor product quality 
after prevention maintenance. 

6. The method of claim 1, further comprising: 

rectifying prevention maintenance and standard operating 
procedure (SOP) according to the relationship of the 
corresponding process parameter, the corresponding 
equipment parameters, prevention maintenance cost, 
and the semiconductor product quality. 

7. The method of claim 1, further comprising: 

rectifying prevention maintenance and evaluating quality 
and cost of substituted components according to the 
relationship of the corresponding process parameter, 
the corresponding equipment parameters, prevention 
maintenance cost, and the semiconductor product qual 
ity. 

8. The method of claim 1, Wherein the step of analyZing 
uses a T-test, a one-Way analysis of variance (ANOVA), a 
tWo-Way analysis of variance, or boX plots to analyZe. 
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9. The method of claim 1, further comprising: 

feedback monitoring to transmit the analytic results to a 
user through a netWork or a man-machine interface. 

10. A system for prevention maintenance management of 
at least one piece of semiconductor equipment, each piece of 
equipment processing a plurality of semiconductor products 
according to at least one corresponding process parameter, 
the system comprising: 

a process interface module for recording each process 
parameter of each piece of equipment; 

an equipment interface module for recoding processing 
conditions of each piece of equipment as at least one 
corresponding equipment parameter When each piece 
of equipment is processing; 

a cost evaluation module for evaluating and recording 
time and cost of prevention maintenance after each 
piece of equipment has run prevention maintenance; 

a quality monitor module for evaluating the quality of 
semiconductor products after each semiconductor 
product has been processed; and 

an analysis core module for analyZing a relationship 
betWeen the corresponding process parameter, the 
equipment parameters, prevention maintenance cost, 
and the semiconductor product quality of each piece of 
equipment. 

11. The system of claim 10, Wherein the cost evaluation 
module further comprises: 

a component database for recording components used in 
prevention maintenance of each piece of equipment; 
and 

a computation module for evaluating prevention mainte 
nance cost according to component cost. 

12. The system of claim 10, Wherein the analysis core 
module further evaluates if the cost of prevention mainte 
nance is Within a speci?c range. 

13. The system of claim 10, Wherein the analysis core 
module further evaluates the prevention maintenance period 
of a piece of equipment. 

14. The system of claim 10, Wherein the quality monitor 
module evaluates the quality of each semiconductor product 
according to the recti?ed base line of the semiconductor 
product quality after prevention maintenance. 

15. The system of claim 10, Wherein the analysis core 
module further recti?es prevention maintenance and stan 
dard operating procedure. 

16. The system of claim 10, Wherein the analysis core 
module further recti?es prevention maintenance and evalu 
ates the quality and cost of substituted components. 

17. The system of claim 10, Wherein a T-test, a one-Way 
analysis of variance, a tWo-Way analysis of variance, or boX 
plots are used to analyZe. 

18. The system of claim 10, further comprising: 

a monitor feedback interface for transmitting the analytic 
results to a user through a netWork or a man-machine 
interface. 


