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: 0.13 micron
;Single wafer processing cycle time
: batch
wafer processing :
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CMP Polisher ( )

1.)Applied Materials
CMP :

(1)MIRRA MESA(Advanced Integrated CMP): 200mm
0.13y m CMP3 4
Oxide STI Polysilicon
Tungsten & Copper

(2)OBSIDIAN(200mm Fixed —Abrasive Web CMP):
200mm STI CMP,
: Wafer to Wafer

(3)REFLEXION(300mm CMP): Follow
200mm (MIRRA MESA), | PM (Integrated
Particle Monitoring), Oxide STl Polysilicon

Tungsten & Copper

Applied Material :
Rapid low-temperature annealing  Stacked bevel
clean and spin rinse/dry chambers :
: CMP Wafer to Wafer



2)EBARA

CMP F REX200 F REX300, 300mm 200mm
Layout , X
Vacuum Pump Wafer Carrier Automatic Cleaner
Micro-Vibration Isolation  Damascene Metal Plating

3.)Toshiba Machine

CMP CM S-200,

CMP

(  Post Cleaning)

Platen(Pad Platen Platen
FRP Pad
Pad (Platen Pad Pad

4)Struers

3}( H %[&E&&ﬁfﬂi@‘%ﬁ (il 1 — Tﬂ_pjiﬁ%ﬁﬂ{ijfh}?g\ Iaﬁjgm”ﬁ%zﬁ&iﬁ
clsr[ Jﬁhp&mﬂﬁk B~ [l R rtj[ﬁj

5.)Peter Wolters
CMP PM 300,



Polishing Spindle 1

Spindle drive AC Servomotor 2.5 Kw
Polishing plate $600mm

Polishing drive AC Servomotor 5.5 Kw
Horizontal axis drive Ac Servomotor 1.2 Kw
Required floorspace 750X 1840X2150mm

(WX L X H)in-mm

Weight 2000Kg

Cassette to cassette handling, Dry in, Dry out cluster up to 3 machines.

6.)NORITAKE

MF Polishing Machine

: CMP
() FAPP(Fixed Abrasive Porous Plastic) Pad
AlLO; SIO, CeO, Mn,OMO, , Lappi ncg
CMP
( 2 ) Creamic Diamond Dresser
Cer amic : Gl ass Di amond :
CMP
7.) Sony
CMP HV-9000,
Eapt A F2YE 87(¢300mm i H )
et SI02 Frbiag et
i = i i&ﬁ?ﬁﬁﬁiﬁljﬂé‘\MaX. 2000rpm
Platen i F A E= Max. 200rpm

5



8.) TOKYO SEIMITSU

9. )Ontrak (Lam Research)
CMP Aurora 2000,

Wet in, Wet out

The belt platen linear speeds 400~500 ft/min
no staked pad

no back pressure

no curved carriers

higher removal rate (higher pad velocity)

10.)L ogitech

CP3000 chemical polishing machine 3 3
1 8 ;CP4000 9 3 3 &

11.)Speedfam
CMP Auriga CMP-V,



Machi ne

Di men

kd ons

Output Module 2 wet output Cassettesin ready position
Mrualy circuit side up wafer Rinse/Scrub,
wafer Track, Elevators O.D. Grip Flipper

Slurry 3 Slurry inputs and Metery Pumps

Computer controled Flow 0 to 1000
ml/min

Wafer Configuration

6" and 8" , 1to 5 Wefers per cycle

Number of Carriers

5

Plate Diameter 1 St 813mm 2 nd 512mm
Plate rotation Speed 15-87 rpm
Carrier rotation Speed 15-150rpm

Wafer cleaning Method

Final polishing table and Double Side
scrub cleaning

Pad temperature sensor Infrared sensor
Operation method CRT touch screen
Weight 7000kg
12.)Lapmaster

CMP L GP-554,
Diameter of polishing platen $620mm

Revolution of Polishing plate

$6" or $8" 4heads

Pressure Mechanism

Dead Weight + 3 stage Add Pressure

Pressure Capability

500 g/cm? Max (7 psi)

Oscillation Stroke

+30mm

Oscillation speed

0~30 stroke/min (15mm/sec)

Motor polishing plate

0.4KW 200/220V 50/60 Hz serve
motor

Automatic Wafer Loading and unloading|Cassette to Cassette

Mechanism

Machine Dimensions

1775(W) X 2390(D) X 1885(H)mm

Throughput

60 Wafers/hour




13.)STRASBAUGH

CMP 6EP Symphany
Dimensions 2130W X 2640D X 2390H
Weight 5000kg
Wafer size 8" /12"

Carrier heads 2~4

Head speed 10~200 rpm
Head pressure ~500kg+1%
No. of platen 1~-3

Platen size 32"

platen wafer material [
Slurry ~500ml/min
Pad Conditioning In-situ/ Ex-situe
Compressed air 7 kg/cm?
Vacuum 50-64cmhg
DI water 3 Kgleny?
el ayont

e platen (¢300 Wafer)

eIn-Situ Pad conditioning

14.)Sumitomo




Pad

Self-developed Pad

Slurry SS-25

Removal Rate 2200 A%min(P-test)

Uniformity
Within awafer <5% (10 > 5mm Edge Exdusion)
Within a Batch <+
Batch to Batch <4

Planarity <

Particle (post-clean) < >

Metal contamination(post-clean)

<1 X 10" atoms/cn?

Throughput

55 Wafers/hour (2min polish)
47 wafers/hour (3min polish)

Pad life

300 wafers (60 batches 3min polish)

Slurry consumption

65 cc/min (per Wefer)

Removal Rate > 4000 A%min
Uniformity
Within awafer < 5%(1c » 6mm Edge Exclusion)
Within aBatch < +5%
Batch to Batch < +5%
Selectivity
Ti 3~5
Tin ~1
SO, >18 (P-teos)
Dishing None




15.)IPEC / WESTECH

CMP Avart Geard 776,

Wafer Processing Dry in ~ dry out

Foot print 67 ft?

Throughput 50 wafer/hr

Edge Exclusion 2-3mm

Optional Integrated Metrology Novain-line or Luxtron in situs EPD

Planarizer Configuration ¢4 independent wafer polishing modules
eDual pad Conditioning systems
eOn board Wafer rinse and alignment
station
oOptimal dual buff station

Environment 4 pressure zones

o\Within-Wafer Nonuniformity <5% - 1o Arg

eWafer to Wafer Nonuniformity <3% > 1o Arg

eL ot-to-L ot Nonuniformity <3% > 1o Arg

eEdge exclusion <3mm

eWafer to wafer removal rate <3% over 100 wafer

stability : on the head

eHead to Head removal rate <3%

stability(includes all wafers from all

heads)

eRemoval Rate

Tungsten(W) >3,500 A%min

TEOS Oxide >2,100 A%min

Thermal Oxide >1,900 A%Ymin

eAvallability >85% (SEM| E-10 Def)

o\Wafer breskage >1 in 10,000

eTypical Slurry flow 100ml/min per polisher wafer head

Oxide process assembly 85ml/min

Tungsten process >300hrs

MTBF Ahrs

MTTR

10



16.)

(1)Silicon Wafer Workshop

J 0.13micron Jow-k
, 0.18micron
Advantaqes of Scaling
QIS [ s i) 1 X
o.13um | 0.5 %

:Eust Reduction (cost/transistor)

0.18um [ 1 1.2Ghz
0.13um ] | 1.6 Ghz

Clock Speed (high-performance application)

U'JE'II.I'I'I ]___ .................................. | 1_3 v
oum! |2V
Voltage Requirements
0.13micron

Single Wafer Type : Batch Wafer Type,

Cycle time

(Optical) (ultrasonic)

(2)International Workshop on 300mm Software

Requirements for Automated Manufacturing:

,300mm IC
: , 2004 ,300mm
200mm 153 153 ;
12
(Yield rate)
(Automated Material Handling System , AMHYS)
12" (300mm) 127 Intrabay

International 300mm Initiative (13001) and the

11



Japan 300mm Semiconductor Conference (J300) Global

Joint Guidance 300mm lotsize 25
300mm 25
300mm 3ft, 200mm 2 7.8Kg,
: (Plata,
1998) 300mm :
0.1g (Allan, 1998) 300mm
AMHS 13001  J300
300mm AMHS ( )  WIP (Work-
In-Process) MCS( material control Software) (
) MCS MES( Manufacturing Execution
System) :
MLS(Material Logistic System) : 'virtua
bays : Layouts

, Cassette  Loadport FOUP  Pardle I/O
SEMI 13001 Guidelines

SEMI Standards and 13001 Guidelines

Carrier Archibecturs: Dverhead Carrier Delivery: “Integrated” Minkeryironment:
SEMD E.Eﬂ. TR CrLrraiei
= EAT.A FiOuE = E15.1 Orliom 1 comgobiie = D00 Ofeiers: Nt graked (o o hools

= E'1 9 Chasafhe e Sege e = Door coniralisd By equipment
et T Rianeyvenn, ; Roii

y

= Consistent Siof rumbering. e wrlll pEOCESEng compiets
EE':H"—E'—DE \\ F ol LI . Mon-stop Wafer Processing:
i E,:-_.?;,I'E'm-l » Banic reguirement i 1+1 o
« EE3BOLTS g = = AScionE. DUTRNG i regunea

= EST Kirematic Coupings - ,""'“" L mﬁﬂ";if‘mﬂ“ impanier
m Cundefino: : = M,

LBDLECES%EHP;WW ) MEA. R L“u’hl:_nnr.rnlﬂl;glsmyf Congale,
= Loadparts onky o ong side Han .
T \: Rt e e,
« Presence ang placamet il “‘H. ol T K

BErar w. LE A Dianes packing in bay
[iatarial H‘Bﬁd"ﬂﬂ Harvd sl ak e 1 » Syupporiad without
EEME rkam t3.

« E23.1 inkerface {use IR option) %&tﬂﬁmmm- B
MM « ERd Cant Docking Exchsion Jorms

* Low-lemas nannshaks

12



Table : SEMI Physical Interfaces and Carriers Standards Overview

Standard [Name Related Synopsis Related
Standards 13001
Guideline#
E1.9 Cassette  |Shipper Not only serves as mechanical 1,2
FOUP specification for 300mm open
Loadport  |cassette, but also provides foundation
for FOUP
E15.1 Loadport |Cassette Serves as mechanical spec for 4,5,9,
FOUP equipment interfacing 300 mm 10, 14
KCPins carriers at point of loading. Provides
BOLTS loading clearances and references for
Wt., Ht., wafer extraction devices.
Footprint
E47.1 Box/Pod |Cassette Serves as mechanical specfor 300 |3
Carrier FOUP mm pod architecture. Defines
(FOUP) KCPins features for use by automation, but
BOLTS does not specify materias
L oadport requirements or properties.
E57 Kinematic |Cassette Defines the capture featuresonthe |2
Coupling |[FOUP open cassette (and the pod as well).
Pins Shipper Defines height, shape, finish, and
L oadport placement of capture pins.
E62 FIMS FOUP Defines the interface mechanismsfor |3, 4
BOLTS FOUP door opening. Door features
Cassette are built to complement this
specification. There are no specs for
the FOUP door per se.
E63 BOLTS FIMS Specifies mechanical aspects of the |4, 10
FOUP FOUP door opening mechanism (of
Loadport  |which FIMSisa part).
E64 Docking  |Loadport Reserves a 100mm x 100mm X 9,14
Exclusion equipment width volume to be used
Zone to install amanual cart docking
mechanism for loading or unloading
to equipment. Also defines the
mechanical docking flange to be used
by all PGV sto ensure interoperability
among manual carts.
E72 Equipment [Loadport  |Specifies equipment weight: footprint |1
Footprint, ratios as well as other dimensional
Height, and limitations for process equipment
Weight (which includes loadports, BOLTS
units, FIMS units, et. al.)
E84 Parallel 1/0 |Loadport Specifiesthat signaling that occurs |4
IBSEM during a handshake between
Stocker production equipment and automation
SEM equipment through either wireless or
hardwire configurations.

13




3)

0.13micron ,

Single Wafer Type :

Cycle time
CMP Dry in/Dry out
Post CMP Cleaner
EPD
Micro scratch
CMP
Buffing : Buffing
Footprint Throughput
of Ownership
STI

CMP
CMP

14

Batch Wafer Type,

COO Cost



PC Based

CMP
1. (loading\unloading) 2.
(Polisher) 3.CMP (Post CMP Cleaner) 4.
(Wafer transport system) 5. 6.
1. (loading \unloading)

FOUP Dry in & Dry
out (
Class 1) mini-enviroment

2. (Polisher)
3. CMP (Post CMP Cleaner)
Post CMP Cleaner Scrubber Wet Clean
Mega-sonic dry
(Polisher)

Spin

15



CMP
CMP
5.
(
Polisher Cleaner loading \ unloading wafer transport
metrology ) SEC GEM
Polisher
PC-based
6.
CMP
(Slurry distribution
System)

(CMP)

CMP

16



® Particle Density Critical Damage

® Dishing Erosion Non-uniformity
[ 130nm 5-6 CMP
(throughput)

L 300mm Low K
o COO(Cost Of

Ownership) CMP
® 300mm , Footprint ,
[ Low k

Low k
CMP
, CMP

, CMP

17



70

SEMICON JAPAN 2000

Process Capability Total solution

80 (PC)
90
90
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89 12 03

11:30 Cl1100

15:30 ( ) : Ginza Tokyu Hotel
89 12 04

09:30~17:00 SEMICON JAPAN 2000 Technical/Business

Programs  Silicon Wafer Workshop - Silicon wafer technology

towards 0.13 micron devices.

89 12 05
09:00~12:00 SEMICON JAPAN 2000 Technical/Business
Programs International Workshop on 300mm Software

Requirements for Automated Manufacturing.

89 12 06~08

09:00~17:00 SEMICON JAPAN 2000

89 12 09

14:00 Cl17

19



LCD... )

CMP : 0.13micron/300mm
: FOUP Polisher Cleaner
Dry in/Dry out,

: Slurry-Free :

Slurry;

CMP

20

(MEMS, IC Tab

Dryer

Slurry



