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APC System

APC Plug in Programs

APC Common |:|| RIE Recipe-1
Execution Programs

[ OX Recipe-a

- [_|:: Litho. Recipe-x1

I: Other

Equipment Contrel System
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Control Pattern

e Correction of process parameter uncertainty
for individual equipment

—Feed Back Control

e Correction of process parameter uncertainty
for an individual product

— Feed Forward Control

 Modification of atarget for product
specification

— Improvement of development linein
adaptability
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Problems Specific to
Development Line

« Many kindsof layers
 Many kinds of Recipes

Model development is complicated for
devices under devel opment.

We have made development environment
hich raises flexibility of control models.

SEMI Workshop on e-manufacturing & APC/FDC— Shoichi HARAKAWA — Side 4




/_I semil Useof APCin aDeveIoEment Line

Making Environment for APC

e |t modded relation between product
specification and control step.

* Process Flow

— Definesthe parameter format of A-PDL
system.

 Equipment Recipe
— Build of recipe databasein APC.
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Equipment Recipe Database (in APC) Process Flow (A-PDL)
Equipment .| Recipe Process Flow
1+ {ordered}
Unit Step
1+ + 1+ {ordered}
Process Unit nit Recipe One Process
Step
(Physical Step) Process Param.

| : O Jitmed}

(FiImT?E«lae;tattem) Condition Control Step  pesssssy Logical Step
i 1+

Rate Parameter

{key : Condition,Object}
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A-PDL System

A-PDL System
Flow Edit
Flow Check
— DataReconvert / Data Convert J

MES

J
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Format Definition of A-PDL
Flow Par ameter

Deposition Process

2 Step Depositions Step FILM THICK
FILM=SIO2-SIN » 1 SI02 (Si0,) 300nm
THICK=300nm-200nm 2 SIN (SizN,) 200nm

Etching Process

3 Step Etchings Step STR TIME
STR=S102[300nm]+SIN[100nm]-POL Y[200nm]-SI02[100nm] » 1 | SIO2[300nm]+SIN[100nm] | JUST(30%)

TIME=JUST(30%)-30S-JUST(0%)+10S 2| POLY (Poly Si) [200nm] 30S
3 SI102[100nm] JUST(0%)+10S
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Recipe Database M odel

Plug In Program

Equipment Recipe Image

’ Dty Al
= “ « Unit Recipe Table I'I
,//, II,
u2 R R ABCUICT | J
u1 | 2 1 ABCUIC2 gr———3» - Rate Table
ABCU1 AT T ’ ’
’ 3 ABCU1C3 J
A e \ /
R 2 ABCUIC4 £ [
cvD#1 us e y « Condition Table
Transfer Image ’/’//
Control Step ABCULC2 TIME 30s
POWER 1000W
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Flow of Processing

Calculate Parameter Mapping
Logical | Physical Param.
: STR=S102[300] st St 1 : TO1
:2%—2\&20%(])] st Step 1 5 P(l,U1,2,T|me)=5‘2 T02 T 02=12, |

 TIME=JUST(30%) Zna st : ime)=2 1o To4=23,
-Z?,os ( 0) 3rd Step 5 2 P(1,U1,4,Time)=23 Toa T06=34
L Soetow s | —

3 5 P(l]UlyG,T"ne): 34 T06

4
APC
from Specification to Equipment
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Example of Deposition Process

A-PDL Parameter (Target Spec)

FILM=SIO2 - POLY - SIN - SIO2
THICK=50nm - 200nm - 100nm - 300nm
SiO2 300nm 4'th Step RECIPE=A1 )
Condition for Control Step (Recipe:Al)
Si3N4 100nm 3'rd Step -
Logical Step 1 2 3 4
2'nd Step Condition Depol | Depo2 | Depo3 | Depo4
J
” Si02 50nm 1'st Step Rate Table
/ // Condition Depol | Depo2 | Depo3 | Depo4d
% Rate(nm/min) | 123.45 | 234.56 | 345.67 | 456.78
J
‘ Time = JNCKNe(FIIMTYPE) 1y ical Formula)
. X DepoRate(Condition)
Example for Typical Calculation
Logical Step 1 2 3 4
TIME(sec) 50/123.45*60 200/234.56*60 100/345.67*60 300/456.78*60
=24 =51 =17 =39
J
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Example of Etching Process

A-PDL Parameter (Target Spec)

STR=SI02[300nm]+SIN[100nm] - POLY[200nm] - SIO2[50nm]
__________ TIME=JUST(30%) - 50S - JUST(0%)+10S
. RECIPE=B1
Si02 300nm 1'st St J
ststep Condition for Control Step (Recipe:B1)
. Logical Step 1 2 3
Si3N4 100nm
Condition Etgl Etg2 Etg3
J
Poly Sif 200mnm: Rate Table

SiO2 50nm 3'rd Step Condition Etgl Etg2 Etg3

% Film Type SI02 SIN POLY | SIO2

//./f Rate(nm/min) | 123.45 234.56 345.67 45.67
: J

. Thickness(FilmType) . % .
. . ‘ Time = Z( EtchRate(FilmType, Condition)) (L+ Over (%)) + 3 AbsTime
Example for Typical Calculation
Logical Step 1 2 3
(300/123.45+100/234.56)*1.3*60 Fixed Time (50/45.67)*1.0*60+10
TIME(sec) —293 -50 ~76
J
=¥ Srakidaros
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Example of Application

(Feed Forward M odel)

Before Process (Metrology 1)

FILM=SIO2, SPEC=50nm(5nm)
Si02 300nm 1'st Step 304nm «-;

1
i PRCNAME=ABC
- + Before Process (Metrology 2)
! FILM=SIO2, SPEC=300nm(30nm)
+ PRCNAME=DEF

Si3N4 100nm

2'nd Step

Poely Sii 200nm

i e |

Main Process (Etching)

Si02 50nm 3rdStep @ A480M <---
STR=SIO2[DEF]+SIN[100nm] - POLY[200nm] - SIO2[ABC]
TIME=JUST(30%) - 50S - JUST(0%)+10S
RECIPE=B1
‘ Time = Z[ Thicknes(FilmType) j -(1+ Over (%)) + Y AbsTime
. X EtchRate( FilmType, Condition)
Example for Typical Calculation
1 2 3
(304/123.45+100/234.56)*1.3*60 Fixed Time (48/45.67)*1.0*60+10
=225 =50 =73
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Example of Operator Console

AU-VOKOHARMA  CIM System for Next-Generation Devices 1996512 B18H 19:20

T 1
1 iRER COMMENTO10101 COMMENTO 10103
Wl EEER {1 CONDCOMMEN) (3 CONDCOMMEN) »
Ul [SlZED -7 BF010101 |ControlValalO10101 | ControlValal0101ol  \ Comment
RGNS h-7° B FR10102 |Cantraliala 010102 iaioioioz T\
= Iz S 1,7 ° B FR010108 “lGentroivalalioioios |
Unit Step|No. s step NoogCondjition Name
IEIZEED -7 B F010105  |ControlValalQ10105 ControlValal01010b
T 1 2
iRER COMMENTO 10202 COMMENTO 10204
= EEER {2 CONDCOMMEN) {4 CONDCOMMEN)
Unit Name — vz [FmEs - 2010201 |Contralval 21010201 Controlialal010201
IS 1L - 37 E P01 0202
|| IS -2 EFR010203
sl HIRFIFEEN G =1 2= #m10704 |Cantroliala 010004 Controlalaloio?od
4 i YIb 3L
Paramets ﬂ M%‘H s S 4 > Ay
ter Value
‘ Feutl ‘QCE%E FEITHE SR ﬁiﬁﬁl EETEE CIE e Bt P
L‘i STANDARDS|
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Results

» \We expanded automatic calculation of a control
parameter, without sacrificing flexibility of device
development.

— It hasreduced the number of recipes by using
gener al-pur pose r ecipes.

— It abolished fixed value specification of processing
conditions.

e Customize of a modd isunnecessary.

— Development load and maintenance load of a model
have been reduced.

el
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Problems

e Product Specification

— Isit possibleto describe the parameter which contains
a control model in product specification?

 Equipment Recipe M odedl

— Thestructures of arecipediffer for every equipment
maker and model.

e Others

— At the process which needsthe parameters (rate etc.)
depending on a pattern, the parameter with
consideration to all patterns cannot be offered.

SEMI Workshop on e-manufacturing & APC/FDC— Shoichi HARAKAWA — Side 16




/_I semil Useof APCin aDeveIoEment Line

Examination ltems

Further format should be
standar dized.

General-purposerate model
Service to scheduler

Correspondenceto control by wafer
— Correspondence with EES (EEC) models. @4
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