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Purpose of E10

Provide the common basis for measurement
of the RAM and the Utilization.

Reliability MTBF

Avallability Uptime (%)

Maintainability | MTTR, MTTPM

Utilization Productive time (%)
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§ 6 Equipment States

F 3
NONSCHEDULED
A
UNSCHEDULED Nonscheduled
- Time Time
e DOWNTIME | el l
« Off-line tran
Dowatime TOR TS R -
SO T * Shutdown/Start- Uptime Dovwmtime
SCHEDULED G
DOWNTIME
Engineering ‘ e ‘ Scheduled
Time Downtime Downtime
T ENGINEERING Operations : gjj;fgw : Rﬂl’rm? - - Pree matenance
TIME Time * Sofware engineering Produciive ‘ Sty ‘ . %;tﬂf-spe“ﬂfﬂm ? Maintcosnce delay
. me me - of consumable . £ bl
Equipment —_— Change of cans Clange of conmumatie
Uptime e Ny * Facilities related » Facilities related
P STANDBY = Rewark s = No support tool * Unspecified * Unspecified
= * Manufacturing support = Associated cluster
.I'IRI‘[E . mgmnswhh lt;glil?llemdﬂ\vn
Manufacturing production uaits * No production tst
L™= e av,
Tinle = No input from ext.
PRODUCTIVE . Diomaion snem.
munloachng
TIME
Y Y

/» semi | Standards :



—

Equipment States Summary
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Reliability Metrics

Table 3 Reliability Metrics

Metric Formula Paragraph
Reference

MTBF, — Mean uptime fime between failures (uptime) / (# of failures during uptime) 8211
MFD, — Mean failure duration for failures during  |(unscheduled downtime for failures duning uptime) 8212
uptime ! (# of failures during uptime) T
E-MTBF, — Mean uptime time between equipment- |(uptime) 8713
related failures { (# of equipment-related failures during uptime) e

MTBF; — Mean productive time between failures (productive time) / (# of failures during productive time) 8214
MFD, — Mean failure duration for failures during | (unscheduled downtime for failures during productive 8215
productive time time) / (% of failures during productive time) o

E-MTBF, — Mean productive time between (productive time) 8716
equipment-related faitures { (# of equipment-related failures during productive time) o

MCBF, — Mean cycles between failures during (equipment cycles during uptime) 82721
uptime { ( # of failures during uptime) o

E-MCBF, — Mean cycles between equipment- (equipment cycles during uptime) £772
related failures during uptime / (# of equipment-related failures during uptime) T
MCEBF; — Mean cycles between failures during (equipment cycles during productive time) $223
productive time ! (# of failures during productive time) o

E-MCBF, — Mean cycles between equipment- (equipment cycles during productive time) $274
related failures during productive time ! (# of equipment-related failures during productive time) o

e.g., MTBF = (uptime)/(#failures)
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Avallability Metrics

Table 4 Availability Metrics

Metric Formula iamgmp h
aference
total uptime (%a) (uptime = 100) / (total time) 831
operational uptime (%) (uptime * 100) / (operations time) 832
equipment-dependent uptime (%) (uptime = 100) / (equipment-dependent operations time) 8331
: . {equipment-dependent scheduled downtime = 100)
f- t scheduled downt Ye 8332
equipment-dependent sc owntime (%a) / (equipment-dependent operations time)
i t-d dent heduled downtime = 100
equipment-dependent vnscheduled downtime (%) {',:qum EPEnent Hisehe . _own e ) 8333
! {equipment-dependent operations fime)
supplier-dependent uptime (%) (uptime = 100 / (supplier-dependent operations time) 8341
lier- ndent scheduled downtime = 100
supplier-dependent scheduled downtime (%) (supplier-dependent scheduled down ) 8342
! (supplier-dependent operations time)
lier- ndent heduled downtime = 100
supplier-dependent unscheduled downtime (%) (supplier-dependent unscheduled dovn ) 8343
! (supplier-dependent operations time)

e.g., Operational uptime (%)
= (uptime x 100)/(operation time)
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Maintainability Metrics

Table 5 Maintainability Metrics, Aggregate Denominator

Metric Formula Paragraph
Reference
MTTPM — Mean time fo [perform] preventive (SDT preventive maintenance) / (# of PM events) 8411
maintenance (PM)
(UDT repair, equipment-related
, , +UDT repair, nonequipment-related)
M — Mean time o repair [ (# of equipment-related repair events $4.12
+# of nonequipment-related repair events)
E-MTTR — Mean time to repair during equipment-related | (UDT repair, equipment-related) 8413
failures / (# of equipment-related repair events) O
heduled downtime + heduled downti
MTOL — Mean time off-line (scheduled dowmtime + unsche wntime) 8.4.14
[ (# of continuous downtime events)

e.g., MTTR = (UDT time)/(#repair event)
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Utilization Metrics

Table 7 Utilization Metrics

Merric Formula Paragraph

Reference
total utilization (%) (productive time = 100} / (total time) 851
operational utilization (%) (productive time = 100) / (operations time) 852

e.g., Operational utilization
= (PRD time x 100)/(operation time)
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§ 9 Uncertainty Measurements

* Precision calculation

- (EREX Confidence Interval (Cl)
- FEETIR Lower Confidence Bound (LCB)
« EFELIR Upper Confidence Bound (UCB)
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§ 10 Reliability Growth/Degrade

1982134 91 103/Appendix 2
. No Trend Analvyze the data for trends Trend
Use 5L?$ifGTTBF < Duane Plots 5 Fit AMSAA model
Trend Test

Estimate the aclueved

Compute confidence
MTBEF at the end of
bounds for MTBF the observation period
™ 9.6.3-4/Appendix 1 1 10.3/Appendx 2
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Discussion of Data Reliability [NOTE|

* “Reliability”
* E.g., measured RF data

« Characteristic value g P20 B 10
- Standard Deviation e
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Metrics Example of Walking |NOTE|
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Walking Statistics INOTE |
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E10 for Cluster Tool

« SPCT.  Single-Path Cluster Tool
« MPCT.  Multi-Path Cluster Tool

e |PS: Intended Process Set
e K: Key group
Module [} I
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Software Standards for E10
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