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Qutline
 Task sharing schemeby EES

e Collaboration channel between equipment suppliers
and device maker

 Host-View and Equipment-view EE data
e Examples of operation conseguence analysis
e |mportance of consequence data

 Device maker’s EES adaptation
— Comprehension of equipment and itsoperation
 Ignored consequence data
— Task sharing new scheme
 Migration to e-Diagnostics

— Production engineering information exchangethrough I'T

N Summary
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Tasks Sharing Evolution in e-M anufacturing

Especially
collaboration
between device
maker and
equipment supp
IS important

Equipment Suppliers

Needs to assure equipment
availability as devoted
equipment supplier

Needs to secure device maker’s
position to concentrate on device
development and manufacturing

Provide highly versatile
EE software

Collaboration Goal:
Rgpust/stable equipment operation and manufacturing
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Collabor ation Channels between Device M aker
and Equipment Supplier

Total Process
Pr ocess integr ation New eg. purchase o e
) ) Cess)
Tpe enflneering / IS Develgorrient
Process performance

Process condition tuning

es division

o

<Manufacturing Technology> Equipment
Pr ocess control

Quality control 2" Eq. purchase Technology

<Equipment Technology>
Maintenance

Secure eq. performance Maintenance
pbustness/stability in manufacturi Service
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Collabor ation Channels between Device M aker
and Equipment Supplier

Total Process YMS data is wafer-view info

Process integration and indirect to equipment.
Typeengineering

Equipment-View info
should be handled by IT
system

<Manufacturing Technology>
Process control
Quality control

<Equipment Technology>
Maintenance

— NOSEVIEWANIO
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Eq. View and Host View Data

e Host view data

— Supports generic equipment behavior models such as“locations’ in eq.
— Capture generic metrics

e Equipment view data
— Coversequipment specific behavior

— Required for root cause identification and detailed analysis

Common Equipment Model name system Equipment Performance
State Data in accordance to Management

Generic Model behaviors (host view)
MES Control data

Process performance monitor
* Real time process FDC

Data

Equipment control,
actuators, and, sensors activity

Process exec setting values, interlock « Root cause identification
threshold values, equipment constants « Detailed consequence

Utilization

OEE improvement
* Process/HW FDC

Process in-situ monitor data analysis
T INEErnacicna
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S /[ Process Data J Sampling with Store ext. |
P Process execution to eaq. ~/Restore all
FOCESS 6Q \
& Mechanicall Correlatig eq. activity
Activit Data for Eq. | Process steps STore ext. 0w to high levg
— Base Function | Actuator actmtV to eq. /
MES PJ ( Carrier ID, Slot ID, Slot #, Recipe......)
Sequence | |
i : |
Device i i | Rough-P ON. . Ii i { EineP ON ; |
EL e RoLgh-V OP; ! ii i o FepPOP | I
ouT ol g okl ol rlofilZolE =
0 g 1818712 1% s |SusHiEEs g 3
N e iel3HI2 8 SHR R EII :
il iy il e il :
Mosfor {0 [RolghVacReading | | i il , High Vac Reading |
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Actual Process Consequence Analysis(1)
wafer tracking: depth level 1

TaN-Cu B| -layer DepOS|t|on
250.0

- F2(TaN) Process Time
‘ | 4 F3(Cu) Process Time
00 V= — ',:,2,‘ F3 1 ﬂt,e,r,‘@', Time ||
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Tirre (Sec)

50.0

3 Throuthutmax mode
- Observation ° " *

30 40 50 60 70
Wafer ID

— Bi layer deposition interval variesfor every 6 wafersin TAT mode
e Point to stress

— This pattern will dramatically change with time settings
A.Consequence information is again indispensable

,,‘ SEMI This data is provided by a courtesy of ULVAC
s T
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Actual Process Consequence Analysis(2)
real wafer tracking: depth level 2

Liwi: JEITATE %
=

Throughput max. mode

« DEE data analysis was

ii + Cuover TaN bi-layer deposition ma-4 done outside of PVD
11 -Dep_osjtiontimesarex:_leﬁnedwell ,,,,,, HED© | tool
10 | butintervalsare NOTin DEe
o | throughput max mode EHED-4® * Provide complete wafer
a0 e tracking
5. m-+ o — equipment view data
s | meb- + Such analysis capability
o T WaferinTanchamber | reveals unseen process
2| mawe  lanerees | conditions by
1| mree U in Procees | conventional EE effort
12?33 0:07 12/27 0:21 TierT/]ZéO:% 12/27 0:50
s,,‘ E{::;.:“ This data is provided by a courtesy of ULVAC
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Actual Process Consequence Analysis(3)

What equipment entertains us in daily life

1st batch 2nd batch
Slot 1| Target Cleaning Target Cleaning
Slot 2 monitor monitor . AI | the &Jdden the
Slot 3 Good Yield Good Yield
Slot 4 Good Yield Good Yield - - I
e T ST VI ald gave a dive
Slot 6 Shorts! Shorts! -
Slot 7| Good Yield [  Good Yield |
Slot 8 Shorts! Shorts!
Slot 9|  Good Yield |  Good vield |
Slot 10 Shorts! Shorts! . .
Slot_11 — Shorts between wires in
Slot 12 Shorts! Shorts!
Siot 13| Good vield

Slot

14 Shorts! Shorts! the %.me |a.yer

Slot

Slot 15 Good Yield
Slot 16 Shorts! Shorts!

Slot 17 Good Yield

Slot 18 Shorts! Shorts! - -

Sl 1ol —Finally whiskers were
Slot 20 Shorts! Shorts!

Slot 21| Good vield |  Good vield | " "

B Shores! found to bridge wires
Slot 23|  Good Yield | Good Yield

Slot 24 Shorts! Shorts!

25 Good Yield Good Yield

—

h 4
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Actual Process Consequence Analysis(4)

What equipment entertains us in daily life

1st Batch 2nd Batch
Slot 1] Whitely& W hiskers W hitely & W hiskers . .
ot [/ T Whiskers grow in
Slot 3 Good _Yi el d Good _Yi el d
Slot 4 Good_Yi el d Good_Yi el d -
Slot 5 W hiskers W hiskers eterl I " n OtS
Slot 6 W hiskers W hiskers
Slot 7 Good _Yi el d Good _Yi el d
Slot 8 W hiskers W hiskers
Slot 9 Good _Yi el d Good _Yi el d
Slot 10 W hiskers W hiskers
Slot 11 Good_Yi el d Good_Yi el d NO Wa 9
Slot 12 W hiskers W hiskers
Sot| 13 Good _Yi el d Good_Yi el d
Slot 14 W hiskers W hiskers —

~8 -

Slot 15 Good_Yi el d Good_Yi el d - ‘
Slot| 16 W hiskers W hiskers pro IO "l 3,
Slot 17 Good _Yi el d Good Yi el d 3 v E’
Slot 18 W hiskers W hiskers \
Slot| 19 Good _Yi el d Good Yi el d ‘
Slot 20 W hiskers W hiskers
Slot, 21 Good_Yi el d Good_Yi el d
Slot 22 W hiskers W hiskers ( \
Slot. 23 Good_Yi el d Good Yi el d / b
Slot 24 W hiskers W hiskers .
Slot 25 Good _Yi el d Good Yi el d o

Internationa
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A *This is NOT what happened to ULVAC equipment.
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Actual Process Consequence Analysis(b)

What equipment entertains us in daily life

1st batch

2nd batch

N T

l’ Use dummiesfor

~——

dots

-corresponding to

whiskers

Slot 1] Target Cleaning Target Cleaning
Slot 2 monitor monitor
Slot 3 Product waferl Product waferl3
Slot 4 Product wafer?2 Product waferl4
Slot 5 Dummy Dummy
Slot 6 Dummy Dummy
Slot 7 Product wafer3 Product waferl5
Slot 8 Dummy Dummy
Slot o Product wafer4 Product waferl6
Slot 10 Dummy Dummy
Slot 11 Product wafer5 Product waferl7
Slot 12 Dummy Dummy
Slot 13 Product wafer6 Product waferl8
Slot 14 Dummy Dummy
Slot 15 Product wafer7 Product waferl1l9
Slot 16 Dummy Dummy
Slot 17 Product wafer8 Product wafer20
Slot 18 Dummy Dummy
Slot 19 Product wafer9 Product wafer21
Slot 20 Dummy Dummy
Slot 21| Product waferlO Product wafer22
Slot 22 Dummy Dummy
Slot 23| Product waferll Product wafer23
Slot 24 Dummy Dummy
Slot 25| Product waferl2 Product wafer24
.

S
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What we should learn

e Equipment can very easlly produce defective wafers
— Even the most stable process equipment can kill us
— Still we need to keep running the tool forcibly.

e Equipment has its own conditions and circumstances

— Recipe is a mere procedure manual for equipment

— Some of the current tools deliver not enough data that allows us
to explore equipment conditions and circumstances

 Equipment’s operation consequence data availability is so
crucia to uswho do weight lifting everyday
— Dear equipment suppliers, please understand this data needs.
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EES EE Domain Info Integration

/Process Specification

Make all these 3 info

(Objective Description)

classes available and

I

integrated ext. to the

. Process Translation
Stepg 'lna Margin |{linto what eq.
mo and Understands

Module \ Strategy |land can

[ 8 |=ppr Target

values
\ |

(thicknes

s etc..)
[ 0
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tool
Eq.
/Eq. A . ]/
= |
Eq. N )
|

re
Mfg Experience
accumulated

Integrated Eq. Process Control Information Platform .
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Process
Performance
Margin and
Strategy

Run time
F/B control

Stability
control
over long
period

M-to-M
Ch-to-Ch
difference

mgmt

NPW
control

Chamber
cleaning
mgmt

Eg. Detailed Status Info

D
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Summary: DM's Expectations

 Process execution hasto be stable

— DM wants eg. suppliersto participate in full extend in
thiseffort

— Current situation isthat equipment isNOT stable/robust
* Equipment circumstances are prevailing

 Thisisalongrange effort to improve equipment stability
and robustnessin all means

— Both parties should pursuethe best effort
e Current situation requires a strong collaboration scheme
— Collaboration assumes data sharing

— Stresson the equipment operation consequence data to ease analysis and
a Identification of root cause of process performance instability
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