Prometrix FT-750
Film Thickness

Measurement
System

The Prometsix" FT-750 Film
Thickness System is the production
tool of chaoice for today’s high-
throughput wafer fab. The FT-750's
automated film thickness measure-
ments provide precise, easy~to-
comprehend data for CVD, etch,
lithography, diffusion, and ather
processes.

Dependable Microspot Capability
The Prometrix FT-750 system is a
visible light spectrophotometer
providing thin film measurements
down to 150A. The power of multiple
wavelength spectrophotometry and
optimized optical constants allow
robust measurements of films such as
polysilicon (doped and undoped), as
well as pre- and post-etch ucilizing o
single program over & wide range of
flm variations in stoichiometry. The
FT-750s advanced measurement

ﬁTenoor

algorithsna account for film
dispersion, underlying film thickness,
and differing numerical aperrures.

Advanced Measurements

The FT-750 is adept at measuring
single-layer films such as oxide,
ritride and photoresist, 48 well as
multi-layer stacks such as polysilicon
or amorphous silicon on oxide, The
reflectivity mapping capability,
together with the optional gamma
curve plotting, allows you o optimize
your lithographic processes by
automatically determining the
contrast and sensirivity of virrually
any photoresist.

The FT-750 presents test results
quickly and dynamicatly, using color
displays and a variety of sophisricated
computer graphics such ws color-
keyed die maps that alere the operator
to any out-of-specification condirion.



The FT-754 is
capable of
simultaneausly
resclving up te
three indepondant
|layer thicknoskes
using tha naw
Simultaneous
Multi-Layer (SML)
slgorithm.

The FT-750 also creates full-color, high-
tesolution contour and difference maps,
3-D plots, and trend and SQC charts.

Cost-Effcctive Pattern Recognition

As with all Tencor thin film products, the
pattcrn recognition system with edge
detection feature sllows monitoring of
wafers with low image contrast or variable
contrast. This is usefis] for today's
chalienging etch and polishing applications,
Pattetn recognition models and
raessurement recipes cen be moved from
system to system and to a host computer
with an advanced SECS II communications
package — withous the need to retrain the
models 1o account for subtle vaciations in
wafer patterns or machine parameters. The
system's exceptionally high throughput
addresses the needs of the most demanding
automated wafer fab environment.

Selected Specifications

Thickness Range .

Oxides: <40A to 40 um
Niceides <70A to 40 ym
Oxynitrides: <1004 to 40 ym

Photoresists/Polyimides: S00A to 40 um

Poly on Oxidet: 2004 to 2.0 um

poly on 80A to

4,000A oxide

2004 t0 2.0 um poly

an 80A to 4,000A

nitride

200A to >1.0um

amorphous 81 on

80A ro 4,000A oxide

Oxide or: Aluminum®  <1,000A to 3um

Oxide on Tungsten: <1,000A to 3 ym

Transparent Multilayer:  Total thickaess of all
layers »500A, top
layer of upto a 3
[ayer stac

Poly on Nirride*:

Amorphous Silicon':

410 nm o 800 nm,
direct measurement

Reflectivity Range

Performance Specifications
Absolute Accuracy®
Thickness: Within +/- 1% of
NIST certified
range for flms

S00A 0 1 um

Precision® .

Thickness: 1.5A, 10 @ 704
to 2,000A

0.07%, 16 @ 2,000A
to 5,000A

0.04%, 1¢ @ 5,000A
wlum

Refractive Index®; 000075, 10 for oxides

Physical Characteristics

Heighe: 60 inches (152 cm)
Width: 48 inches (122 cm)
Depth: 40 inchcs {102 cm)

For complete spacifications, see the FT-750
specification sheet

Assumea smoath specular sucface.

Surface ranghness eypically «30% of film thickaess for thin
films, thicker flins greatee.

Of NIST certificd range using traceable wafer standarde,
For exides and #ittides, defined a5 the one digma stundard
deviation of 30 site measurements at the conter of 2 unifarm

e

P

ﬁ"Tencor

wafer (facusing exch time, withaut moving the wafer on the stage).

Tencoc lnstzumenes

Film Measurement Division
2500 Augustine D five
Sants Clars, CA 95084
Telephone; (408) $70-9500
TAX: (408) 989-6420

For most thicknestes of's single layes film on silicon, $X objective

Promarcix by s trademark of Tencor Instauments,

Specifications subjeet to changz,
Printed in USA 4/96- 359



Prometrix® FT-750 Film Thickness System

Specifications

Measurement Capabliities

Thickness Range

Oxides: <404, 10 25 pm
Nitrides <70A to 25 um
Oxcvnitrides: <100A 1o 25 um

Photoresists/Polyimides:  500A 1o 25 um

Poly on Oxide’: 200A 10 2.0 um poly
on 80A to 4,000A oxide
Poly on Nitride’: 200A t0 2.0 pm poly

on B0A to 4,000A nitride

Amorphous Silicon®: 200A0>10pm
amorphous 5i on 80A
to 4,000A oxide

Oxide on Aluminum®  <1,000A t0 »3.0 um

Ontide on Tungsten®: <1,000A to »3.0 m

Transparenc Multilayer:  Total thickness of all
layers >500A, top

laver of up o a 3 layer stack

Additionel Films/Measurements®
= Anti-reflective coatings

- Silicon on insulatoss

- Films on silicides

= Refractive Index

Reflectivity Range
410 nm 1o 800 am, direct measutenent

Performance Specifications

Absolute Accuracy!

Thickness:  Within & 1% of NIST certified
range for films S00A to 1 pm

Precision’ . i

Thickness: 1.5, 16 @ 70A to 2,000A X
0.07%, 1o @ 2,000A to 5,000A
0.04%, 16 @ 5,000A 1o 1 um

Refractive Index: 0.00075, 16 for oxides

Wencor

Stability’ )
Thickness: 34, 16 of means @ 704 o 3,000A
0.1%, 10 of means @ 3,000A 10 1 pm

Throughput

- 65 monitor wafers per hour (200 mm),
pre-programmed focus

~ 50 patterncd wafers pee hour (200 mm),
pre-programmed foeus

~ 30 potterned wafers per hour (200 mm),
autofocus

Measurement Time?
1.5 - 3 seconds typical per site

Test & Analysis Capabilities
Mapping
Die, contour, 3-1D

Scanning
Diamerter scan

Sampling
Quick tests: uset definable

StatTrax" Software

~ 729 pre-defined tost configurations per account
- Average, difference, ratio maps

- Process controf charts

- Sranisrical caleulations

- Database management

- Correlation curves

- Pattern Recognition Transportabilicy

- Muldiple films (9) & sitcs (100) per die

Optional
- Gamma Curve
= Spectral data upload



Hardware Companents

Measurement Unit

Spor Placement™; 8 um

Seandard Water Sizeg: 100, 125, 150, and 200 mm
Uumination Source:  Tungsten/Halogen Lamp

Imaging System: Color Camera and
Moitor

Objectives: Automatic, S-position
turrer: 2.5%, 5X, 10X,
20X, 50X

Spot Sizes; 80, 40, 20, 10, 4

Mastimum

Field of View'": 2.25mm x 3.0enm

{(nominal)

Filters: Compurter controlled

neutral density, wive
length cut-off and color

filters
Foeus: Automatic focus
Controller
Camputer: 496-based computss
110 Mb inteens) hard drive
Data Srorage: 44 Mb removable cartridge
Monitor: High resolution color
Draea Tranafec
Standarg: SECS 1l pratocsl,
ASCII data upload, or
ASCI w floppy
Opdional: Eshanced SECE 1L
ptatocal with bi-dlrec
ticna! host ¢ommunica-
tian including support
for tobotic contiol
Diagnostics: LCD pangl and keyboard

Aure Wafer Handler

Cassextes: Two pasitions; SEMI
Standard H-Bar
Wafer Handling: Backside vacuum pick-up;

random access
Wafer Pre-Aligamenr:  Oprical non-contact;
centered and noteh or flat

aligned

Whafer Sorting: Utser~definable messurement
limits

Diagnostics: LCD panel and keyboard,
teachable olignments

Automation: Systemn compatible wich

autematic guided vehicles
Handler Safoty Shield:  Oprional

Physical Characteristics

Height: 60 inches {352 cm)
Widtlu 48 inches {132 cm)
Depth: 40 inches {102 cm)
Instrument Waighe: 7001hs. (318 kg)
Installation Requicernents®

Vazuum {two fines): 500 mm Hg

Power: 1107220 V, 50460 Hy, 15A

Ambicnt Temperature:  18°C ~ 25°C, Stability £ 2°C
over 24 hour period

Relative Humidity: 30% - 43%

! Asiames smeoth speculae acher,

§urfzee roughnesy rypically «30% of dlm tickacsy for thia fiom, Micker Blms

ages.

*For filme ot Sistad, consulr yeur leeal salus representacive for details.

*QF NIST tertified 1ange wing trmsebie wafur siandande.

“Por ouides and niteides, defined 18 the one sigms sttodeed devizdioa of 30 site
maaggeements 2¢ the sxakr of L atifagm waler (focindng cuck fime, without
moving the walr an the stige).

*Por et tackacsics of 3 singie faper flm 0 silicos, SX abjective.

for iy 30d TS, Svfbed a5 one ngma of means of 0L I8 fitc wears 2t
the cenrae of s unifaten waker (fraiing eaeh tims, withoue meving rhe  wafly
on the smage), Twa times ¢ doy aver a § day perled.

35 rite memiusemeet; stindacd Prmetcix qualificadion tese with 35 walers run
in z qesserte. Throughput will vty depending on wst serep 2ad wafie sier,

YDepends on wafer and tece configuration:., ‘

#Site by site dlighmeas on 2 200 mmwakr, Placerrent within o 2¢ w2 W0 pn
bent,

¥ Uinz 25X objective.

¥ Rgr additianal iafarmmatian, refo o freilitis ceqbiremenss.



