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Suilt.tzi thermal pztnrer

provides a permanent

record of measure meat

:esults and parameters. All

or part of printing can be

suppressed to conserve

paper.

I_

Automatic Measurement of Double

Layer Transparent Films

-.--.---Print.d readout of film
- thickness. tndex. full cycle

thickness. jelta and psi.

One bu,:on operation for
routine ,,easurement.

Keycc:d covered.

AJj Micro-Spot Optics

AutoEL III hzs zn optional reduced beam

AutoEL Ut capability is extended to size at :wenty five 25M microns

cermittir.; teasurements within scribethickness and refractive index mea
res and in areas as small as

surements of double layer

nitridesoveroxidesandtothe
`EAI'tIRES :5 X 75 microns. The micro-

transparent films such as
s;ct optics are removable for

measurement of the optical constants of bare

substrates such as silicon, gallium arsenide or

gallium arsenide phosphide with direct read

out of N and K.

Non-Volatile Memory

AutoEL' III contains non-volatile memory to

store frequently used program specifications

and input data. Stored information can be re

called by pressing one button. This teature of

`he AutoELD III has the ability to handle corn

ilex multilayer measurements while retaining

simplicity of operation.

normal operation

Autocolliator Microscope

AutoEL [II provides a unique Autocol

limator/microscope design which permits ac

curate sample c.Lgnment as well as clear and

easy viewing at :reas of interest on patterned

wafers. These tecres are essential to meas

urement accuracy particularly when samples

are not pertecy lct and where the precise

locaticn of arecs :o be measured is critical.

RUDOLPH RESEARCH

Direct readout of rhicness

and retract we index ci
_r:t:iIimatOrtMICtOSope

single and multiple films. sample

r.:;nLeat and Viewing.

J
6 sample stage with tilt

adjustments and calibrated

translation .lane of

sampie.

`s. Keyboard .ntrp ni sample

parameters -c. .V&.C permits

the measurement at on infinite number of

tilzn/subsir:re :3moinattons.

ZSis.QOl7 beam size with

micro spot optics.

the Ellipsometry Experts



flATTJRES AND SPECIFICATIONS

TheAuIoELIII
Automatic EUipsometer

OPERATING PRINCIPLE

OPE2ATING WAVELENGTH

RESOLUTION & ACCURACY
Polarizer or Analyzer
DELTA

PS I

Resolution and accuracy of measured film thick
ness and film or substrate refractive index de
pends on the film-substrate system and the film
thickness. 3 to 10 Angstroms and 0.01 refractive
index units are typical for silicon oxide films on
silicon.

ANGLE OF INCIDENCE
Standard Pin Locations 70°t 0.02 °and 90°±0.02°
Optional Pin Locations óÜ° & 80°

Optional pin locations are available at additional
cost. Non-pin located angles may be set with
specially cut alignment prisms.

MEASURING TIME

Typical

Single Film

Double Film

DISPLAY

Displays film thickness, index, order thickness.
substrate N and K as well as prompting messages
to the operator.

DIGITAL OUTPUT Serial ASCII. RS-232

RUDOLPH and SEMI Communication Standards.

MAXIMUM SAMPLE SIZE AND
MOUNTING PLANE

6"X6"l5.2cmX 15.2cm. Horizontal with vacuum
hoiddown. Vacuum source not supplied.

STANDARD EQUIPMENT

Sample Stage:
The standard sample stage has vertical adjust
ment plus tilt adjustments about vertex of angle
of incidence and about axis formed by inter-

Data Reduction:

Provides an integral library of unique programs
and is easily upgradeable as future programs
become available.

Autocollirnator/Microscope

Microscope magnification cx. Field of view
15mm. Internal light source for normal inci
dence sample illumination.

Thermal Printer

Built-in. Dot-matrix format. Alpha-numeric.

OPTIONAL EQUIPMENT

Option 2: Sample Stage
OptIon 2 sample stage has vertical adjustments
plus two-axis tilt adjustments, plus two cali
brated orthogonal translations in the plane of
the sample. Translation range 1" 2.54cm.
resolution 0.00 1"0.025mm in both directions.

Optton4A: Microspot Optics

Spot Size 0.001"25

The optional microspot optics are designed to
be attached by the user to the polarizer module.
Note that, although the beam cross-section is
circular, the obliquely-illuminatedsample area
is elliptical - e.g.. at 70° angle of incidence, the
minor and maior axes of the spot are 0.001 "and
0,003" respectively

Option 6: Angle of incidence Alignment Prisms
Any fixed angie 60° to 90°

Accuracy. all prism angles 10 arc-seconds

DIMENSIONS

Without laser head

With laser head

WEIGHT 87 lbs. 39kg

For a Oemon,tration or Further iniormation contact

RUDOLPH RESEARCH
1 Rudolph Road. Box 1000

Flanders, N.J. 07836 201 691-1300

LASER SAFETY

The AutoEL lii isa Class II laser product as defined

by Federal Regulations 21 CIR 1040, and meets all
applicable performance and labeling require
ments of those regulations. The helium-neon laser
light source in the AutoEL Ill is a low-power laser

which emits only the 532.8nm red line at a level of

0.2 milliwatt maximum. As with any high-
luminance source such as the sun or an arc lamp.
the operator should not stare directly in the laser

beam or into its reflection from highly reflecting
surfaces. The caution label is reproduced below.

CAUTION

Null Seeking

o32.Bnm

005°
0.1°

0.050

section of plane of incidence with Diane of
sample.

15 seconds
20 seconds

WARRANTY

The Rudolph Research AutoEL III carries a
one year limited warranty. Detailed warranty
information available upon request.

17%"H. 21¼"D. 2l½"W
17%"H, 2l¼"D. 27½*"W
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AutoEL III SPECIFICATIONS

Resolution and accuracy of measured film thickness and film or substrate
refractive index depends on the film-substrate system and the film thickness.
3 to 10 angstroms and 0.01 refractive index units are typical for silicon
oxide films on silicon.

Optional pin locations are available at additional cost. Non-pin located an
gles may be set with specially cut alignment prisms.

MEASURING TIME With Calculations:

700 + 0.02° and 900 + 0.02°
600 to 90° -

Typical 17 seconds
Maximum 50 seconds

DISPLAY:

Displays film thickness, index, order thickness, substrate N and K as well as

prompting message to the operator.

DIGITAL OUTPUT:

Serial ASCII, RS-232
SEMI Communication Standard

MAXIMUM SAMPLE SIZE AND MOUNTING PLANE:

5" x 6" 15.2cm x 15.2cm. Horizontal

not supplied.

with vacuum hoiddown. Vacuum source

SAMPLE STAGE:

The standard sample stage has vertical adjustment plus tilt adjustments about

vertex of angle of incidence and about axis formed by intersection of plane of

sample.

OPERATING PRINCIPLE

OPERATING WAVELENGTH

RESOLUTION & ACCUARCY:

Polarizer or Analyzer
DELTA
PSI

ANGLE OF INCIDENCE:

Standard Pin Locations
Optional Pin Locations

L
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DATA REDUCTION:

The double layer software package offers the user all the programs which are
in the single layer software package with the additional capability of cal
culating the thickness and refractive index of a dual-layer film. User can
calculate the parameters of the top film TU & NU, while supplying the known
quantities for the bottom film IL & ML. Both bottom and top film thick
nesses TL & TU can be calculated by supplying both refractive indices IlL &
NU, calculations for the optical constants N & K of a bare substrate. This
special software has a non-volatile memory feature which allows the user to
store various sample parameters for subsequent measurements.

AUTOCOLLIMATOR/NICROSCOPE:

Provides convenient switching between autocollimator and microscope function.

Microscope function provides a 4mm field of view, 40X magnification and cross

hairs for viewing of sample and locating measurement area. Autocollimator

provides precise and easy sample alignment.

THERMAL PRINTER:

Built-in. Dot-matrix format. Alpha-numeric.

POWER REQUIREMENTS:

Domestic
115V ± by 50/60Hz 130W

Export
bOy ± by 50/60Hz 130W

Export
220V ± 20V 50/60Hz 130W


