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SCI FilmTek™ Systems(X 28 %45 & iR Th 8e ic & % 1)

FilmTek™ systems are offered in a variety of configurations and capabifiteegér to match
every film measurement need and budget. These systems are computer controllfat ard of
automation through simple to use recipe-based control software. The measurements a
non-contact, and most can take place in as little as one second. The following tableizesnma
some of the features of the standard models. The large array of available opkernspussible
to tailor a FilmTek™ system according to the exact customer requirements.

Measurement Features FilmTek™ FilmTek™ FilmTek™ FilmTek™ FilmTek™ FilmTek™
B HF4E 1000 1500 2000 3000 2000SE 4000

Index of Refractiorfr §f 5%t
(at 2pum thickness)

+0.005 +0.005 +0.002 +0.002 +0.0002 +0.00002

Thickness Measurement Ran
JE s

Maximum Spectral Range

I K TG

Standard Spectral Range

PR i

Reflection i Sl v J N/ J J J

10nm-150mm|10nm-150m| 5nm-150nm | 5nm-150mm| 1A-150mm | 3nm-350nm

380-1000nm| 380-1000nn| 190-1700nmr| 190-1700nm| 190-1700nm| 190-1700nr

380-1000nmr| 380-1000nm| 240-860nm| 240-860nm | 240-1000nm| 380-1000nm

Transmission? 4 Il & v J

Optional Spectroscopic
Ellipsometry ] &4 (1 5% 1% i J
[ i e 2 0
Power Spectral Density

Sy i v v v v v
Multi-angle Measurements
(DPSD) % ff1 £ it

Both TE & TM Components ¢
Index

<

Multi-layer thickness J J
e Ui
Index of Refraction J J
P F A &
Extinction (absorption) J J
CoefficientiH Y6 (W W) & %k
Energy band gap

A AT B

Composition/ 4l &

Crystallinity /IR &

Inhomogeneous Layers
AR oy R

Surface Roughness

2 R D P 00

L RN O U N
A N U O U B S B N
L RN O U N
AN I U S B S R S R S RS

A variety of options can extend these standard ureagent capabilities.
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Applications N H

FilmTek™ metrology systems can measure a broad array of single and nerlfillag
including metallic, semiconductor, amorphous, crystalline, and dielectric alateni virtually any
substrate. FilmTek™ can simultaneously determine:

FilmTek ™Il & 2 28 Al ve Vo [ 1) 52 2 J2 3 I, Tl iR B m (M) 1, 348,
ARE e, Gilh, WA BAEL FilmTek ™ge A i il 5

« Multiple layer thicknesses (from <1A to 250 microhd) 1| 25014k 2 )2 5 5 1 &

+ Indices of refraction [ () ] (both TE and TM components of index)

o PrFRECn( ) W

. Extinction (absorption) coefficients [X{§ ] 6 (W i) £ Kol &

« Birefringence ( Y475

- Energy band gap [# fit & i BRIl &

. Surface roughness and damaggef ki & F145 47 I &

- Porosity, composition, and crystallinity (EMA mod@I¥L 1, iy, it A (U RE in A /1Y)
- Film properties versus temperatuféiE i 5245 11

. Wafer curvature and film stres&}: i it Z& fIi I

Optoelectronics Application Reports)t T2 5 F it &5

« Characterizing Oxide Films for Waveguide Applicatio#sll i 5 W H 4846 4 v F 4 4
- FilmTek™ 4000 Repeatability] &

« Characterizing Film Properties versus Temperaf@ i# 55 5L r

.« Measuring Color Coordinates: Colored Resiiide % 1 i b 7 :

. Characterizing OLED Display Material§ ¥{. OLED A WL &t 2 Bontt ks

« Characterizing Birefringent Materials: PEZ I 5 44 Rk

Semiconductor Application Reports3 5S4k H# 15

« Measuring Surface Roughne#¥ & 3 [ #H ks &

« Characterizing Very Thin ONO Film& IR 7 i R4

« Characterizing Advanced Low-k Materiad&iil /¢t 3HE K #4 kR

« Characterizing High-k Material§< ¥ = K #4 RHEF

. Characterizing SiG& I a4k ik 1

« Measuring Silicon on Insulator (SOI) Filril# 5 £ 2% {4 ek i g

« Characterizing Amorphous Silicon and Polysilicgdl JF i A1 2 ks
« Characterizing Silicon on Sapphire (SO& =5 A1 fk IR

« Characterizing Photomasks Il 't i s
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Characterizing Oxide Films for Waveguide Applicatiors

(RILB T N H AR

FilmTek™ Advantages{i#:

« FilmTek™ 4000 measures thickness and index of refraction independently with SCI's
patented Differential Power Spectral Density (DPSD) technology.

« LT SCIERIMRZ Dh A% 2 FEHR FilmTek™ 400000 5 )5 5 R4 4 Fr 4L

« Accurate and simultaneous determination of film thickness and index of refracaon as
function of wavelength [ n() ] (both TE and TM components of index).

+ Measure optical properties from 190nm-1700nm.

+ FilmTek™ 4000 has the highest resolution and repeatability in the industry, with a
thickness resolution of 2A and index resolution of 210

o JEREGTHER 2R, PUHIREUIPER 2x10°,

6.9um Ge-SiO/15um SiO,/Silicon Substrate
(6.5um - —F AL RE/15um —EALREREFE)
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FilmTek™ 4000 Repeatability(] & & 1)
FilmTek™ Advantages{i#

+ FilmTek™ 4000 measures thickness and index of refraction independently with SClI's
patented Differential Power Spectral Density (DPSD) technology.

o JET SCIEL IR Z I3 AR FilmTek™ 400000 i )5 & F1 4T 5 R4k

« Accurate and simultaneous determination of film thickness and index of refraction as
function of wavelength [ A} ] (both TE and TM components of index).

« Best index and thickness repeatability in the industry.

o kARG TR BN ] R AL

FilmTek™ 4000A Index and Thickness Repeatability: 160 Wafer Load/Unload Cycte
P FEEOR AT E I 1160 & in 2/ E A EA

FilmTek™ 40004 Index and Thickness Repeatability
Thermal Oxide on Silicon
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Characterizing Film Properties versus Temperature
(RUL R B )

FilmTek™ Advantages{i#:

The high index and thickness resolution of the FilmTek™ 4000 allows film properties to be
accurately characterized as a function of temperature.

Measure dn/dT and thermal expansion coefficients for new materials.

Thermal characterization of films provides a quick measure of environmentétystabi
process research and development.

Measured Index of Refraction versus Temperature 0%iO, on Silicon
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Characterization of a Tunable Polymer Waveguide Material versus Temperate

AR AR A EHR R T &

15130 prrr
E. 3 7775 B 3

1.5125

1al00

1.5075

1.5025

1.5000

14975

1.4050

14925

Index Of Refraction i@ 1550 nm

1.4900

14875

14850

14825

Exp.

-2.4555E-004 + T + L.516T05 o Exp. 3.E2TTE+000 + T + 7313.26

= = 7700 F

13050 F

T
1
Thickness (nm})

3 3 na B

L L B o B e n e m e e I o o o o o L B e e

a0 B 4
125 B 3

6T F
650 F
7615 B
a0 B
7575 F
7350 F
7515 B
7500 B
T4 F
7450

400

E 7375 F
ol da s bl o b o bl e PN PR PR IPEE IS ANV AN IPENAPE AP Ar S PR

7350
20 40 60 &0 00 120 40 160 i 20 40 60 & 100 120 140 160

Tenperature (C) Temperature (C)

M EMD (¥ 84 & 5B E8) Mik: www.chinaemnet.com 5

BERA:

Mok

X Hih (021)61021225-8274E: (021)52353710 E-mail: liujianbo@ChinaECNet.com
T MR X T E M 201 S BHEI K JE 2185 B C HiZw: 200063



Scientific Computing International(Z BRI ZHEERFAT) Mk www.sci-soft.com
SCIE T =20 HER AR AN BT R A T AT o T2 N 3 A e i 7 B A7 i, (6 s 2%, MEMS 25 Tk 458K

Measuring Color Coordinates: Colored Resists

N EL —
(MEEABEFR)
FilmTek™ Advantages{i#:
« FilmTek™ simultaneously measures thickness, optical constants, and CIE color
coordinates.[F] Il 5 B2, Dty i A, AT LLAMRE R (O e bR AR
« Superior film characterization enables accurate and repeatable processingnit

Measuring Colored Resists on Silicon > Blue Resist

Blue Resist
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Measuring Colored Resists on Silicon > CIE Color Cardinates

Color Coordinates
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Characterizing OLED Display Materials
(I OLED AHLRN—LE ErttrHistt)

FilmTek™ Advantages{i#:

FilmTek™ 3000 measures spectroscopic reflection and transmission.

FilmTek™ 30001 5 5 137 5l =

Accurate and simultaneous determination of film thickness and index of refracion as
function of wavelength [ nj ].

Simultaneous measurement of multiple OLED layer thicknesses.

Advanced process control achieved with FilmTek's™ high resolution measurement of
optical constants and thickness.

ITO/Glass
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Characterizing Birefringent Materials: PET

(RIS # R )

FilmTek™ Advantages{i#

. FilmTek™ 3000P combines spectroscopic reflection, transmission, and polarimetry
measurements for the accurate and simultaneous determination of optical camstants
birefringence (gno). JEHE S, Z 8, el e il 5

« Simultaneous measurement of multi-layer films on birefringent substrates.

« Advanced process control achieved with FilmTek's™ high resolution measurement of
optical constants, birefringence, and thickness.
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Measuring Surface Roughnesgill & 7 i {H ks BF)
FilmTek™ Advantages{i#

. Fast, non-contact surface roughness measurerhent /1], 3112 il 4 1 i 5 0 &

« FilmTek™ simultaneously measures surface roughness, thickness, and optical gonstant
(nk spectra).
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FilmTek™ Surface Roughness Correlation with Atomic Force Microscopy (AM)
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Characterizing Very Thin ONO Films(ZRILIR#E ONO & 1)

« Simultaneous measurement of all three oxide/nitride/oxide (ONO) layers.

o AN = R R AL AL R A )

+ FilmTek 4000EM-DUV combines spectroscopic ellipsometry with deep UV reflettgm
using SCI's patented Multi-Angle Differential Polarimetry (MADR)eology to
discriminate between the top and buried oxide layers.
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Characterizing Advanced Low-k Materials

(RILSEHEK K AR E)

« Advanced process control achieved with FilmTek's™ high resolution measurement of
optical constants and thickness using SCI's patented Differential PowerSpectsity
(DPSD) technology.

+ Measure graded low-k film®.g., after plasma damage) with SCI's advanced modeling
algorithms.

« Superior film characterization enables accurate and repeatable CMP ahdieptic
process monitoring of multi-layer low-k film stacks on copper.

Low-k (As Deposited)

Thickness {4) 01-24-03 14:08
(] T T T T T T
wb 3 Ws1m0-5100
ok 1 msios-s0
- S0 - 51000
U0 - SO0
- oe q =iwo-suon
E, o 1 weon-s00
R 1 w00 wenn
-3 E 000 - 4500
- 4 ¢ Eos- mn
ok ERNNC T
wE 4 Fammn- o
g Bt i 15000 - 45300 TR NI
Z2geRRZI2ARER D ooz 4 8 8 W iz ik
D ! ! - Ho of b (4
¥ fmm) (¥
fmerage = 40750 St Dev =704  Minmm=48255 Medwms 51325
Median = 49634 (. Ramge = 1260 10 %= 48642 90 %= 5090 5
Index @ 632 nm 01-24-03 14:02
11 LRARA LRALE L Lahd A LA LR LLLa AL
wb ER_ERTTC RN
ok 3 00 1400
00— 14D
ok E
144100 - 144200
g E
— 14000 - 1 440
a 3 T 00 1400
o CBE q 00— 140
-HE E 143700 - 143800
o | S A
EiY ERNE: e
wk E RN e
i Bl 143300 - 1 43000 PR TTRTRR
= o 2o pR e g o 002 LB B IDIZILIEE
D FRERS - Ho of Obe (33
H(mm)
gmerge= 143935 S0d.Tew = 00318 Mindmwm= 143302  Modwm = 144483
Median = 143035 (). Range= 00432 10 %= 143453 0 = 144356
Layer #1
N K
158 T ] 001
152 b 1 ooz
Jom
Z 10 f %)
]
8 1 nooz E
142 F %
Joms 5
L g
8 140
-E 1 voo4 2
144 [ 'E
= Jopoz A
142 10
140""I""I""I""I""I""I""I""I""-UD02
o 00 400 600 E00 L0000 1200 l400 1600 1300
Wavelengih (nm)
M EMD (2 ; L8) Mk www.chinaemnet.com 13
= B : .cni .

BER N Xt % (021)61021225-827f6 H.: (021)52353710 E-mail: liujianbo@ChinaECNet.com
Mk T MR X T E M 201 S BHEI K JE 2185 B C HiZw: 200063



Scientific Computing International(Z BRI ZHEERFAT) Mk www.sci-soft.com
SCIE T =20 HER AR AN BT R A T AT o T2 N 3 A e i 7 B A7 i, (6 s 2%, MEMS 25 Tk 458K

Low-k (Plasma Damaged)
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Measure multi-layer advanced high-k film stacks with SCI's unique Multi-Angle

Characterizing High-k Materials(ZI & K #4845 4)
FilmTek™ Advantages{i#:

Differential Polarimetry (MADP) technology.

Simultaneous determination of the interfacial layer thickness.
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Characterizing SiGe @44 1L 145 M)

FilmTek™ Advantages{i#:

« Simultaneous determination of SiGe thickness and germanium concentration.
o [RINy R B A A R R RN AR T

« Fast, accurate, and repeatable measurement of thin and thick SiGe films.

SiGe Thickness = 4425 &
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Measuring Silicon-on-Insulator (SOI) Films

(B %k EREHR)

FilmTek™ Advantages{i#

+ Simultaneous determination of silicon and buried oxide thickness.
« Fast, accurate, and repeatable measurement of thin and thick SOI films.

Thick SOI (100 microns)
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Characterizing Amorphous Silicon and Polysilicon

(BRI FEEN L RERHT)

FilmTek™ Advantages{i#:

« Simultaneous measurement of a-Si thickness, oxide thickness, and a-Si witystalli
+ Advanced process control achieved with FilmTek's™ high resolution measurement of

optical constants and thickness.

Amorphous Silicon/Oxide/Silicon
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Study of Amorphous Silicon Crystallization Due to Heat Treatment
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Characterizing Silicon on Sapphire&@M 2 €4 _ErEfstE)

FilmTek™ Advantages

« Simultaneous measurement of silicon thickness and surface roughness.

o [ A R R A TR A S

« Measure the profile of silicon implant damage using FilmTek's™ advanced modeling
algorithms. £ FilmTek's ™/ 1 st A5 vl - pek AEL N 35340 8 56

« Superior film characterization enables accurate and repeatable processingnit

o D0 TRERRARE PR I AR A A R R AT AR [ L) AR A RSO T R

Heteroepitaxial Silicon on Sapphire2: €A 7 FkE
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250 num Silicon Epd on Sapphire
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Characterizing Photomasks& I L B4 1)

FilmTek™ Advantages{i#

FilmTek™ 3000 measures reflection and transmissiarii 137 5 ] &
« Simultaneously characterize the photoresist, chrome oxide, and chrome layersghickne

o RINRIDCZIR, S48, 82T

Photoresist/Cr,Os/Cr/Quartz Substrate YeZI B/ T84k — 4% /4816 Tt &g

Resist Thickness=3921.0 A
1,0, Thickness =360.0 &
Chrome Thickheszs = 736.0 &

Simulated %T Measured %T
Simulated %E Measured %E

ll:ll:l IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII_

%% Reflection

200 300 400 300 600 700 800
Wavelength (1)

Q00

22

H e EMD (84 £ 54EEE) ik www.chinaemnet.com
BER N Xt % (021)61021225-827f6 H.: (021)52353710 E-mail: liujianbo@ChinaECNet.com
Mk R MR X T E % 201 S HURHE K 2185 B. C B HiZw: 200063




