SUSS MA 150.and SUSS MA 150 M

have opened up new performance levels
for contact and proximity hthography '
of wafers and substrates.




Hlustration above: HOMI module
{Courtesy of Honeywell}.

SUSS MA 150
SUSS MA 150 M

SUSS MA 150 and SUSS MA 150 M are a2 new generation of state of the art contact
. and proximity mask aligners that offer a new, sophisticated level of performance.
.- They combine time-proven features with the latest technology for wafer, substrate

- and partial wafer lithography, and mcorporate |mportant defect min:m:zatlon tech- -

n:ques such as backside handlmg

The result:

At relatively low investment, contact and proximity exposures for a wide variety of

special processes may now be performed faster and more reliably than with pro-

jection or E-beam lithography. Mask wear and machine-related defects are re-

duced to a minimum. The printed feature edges are steeper, even in thick resist

. layers. Higher exposure mtens:ty resuits in hlgher throughput even for large sub-
: strates. : S .

' " Outstandmg features of the mach:nes are.- R '
- High level of performance, high throughput and hlgh y:eld Proximity apphcations
' and extremely high-resolution contact lithography far down into the submicron

- _range on large wafers, substrates and special materials up to 6" X 6” X and Y shlﬂs

are below 0, 1 u#m and cannot be detected with optncal means..

" Spectral ranges for exposure:

UV 400/300/250C with high pressure Iamps up to 1000 Watts, UV 249/193 with exci-

. -.mer laser, Even the 400 nm versions of both machines deliver 0.6 zm resolution in
- - vacuum contact. Using the UV 300 and UV 250 spectral ranges oran exc:mer Iaser
o mcreases resolutlon to 0 2 pm

Al('ar'l Eus

Titel page: Feature produced by the SUSS XRS 200
X-Ray Stepper, utilizing the SUSS LSX 10 Plasma
Focus X-Ray Source,

SUSS MA 150

6" production mask aligner for fully or semi-
autornatic processing of wafers or sub-
strates. PC control with plasma touch
screen operation. Programming and storage
of up to 100 different processes.

Automatic alignment cn request.

SUSS MA 150 M (withoul casselle loader)
6" mask aligner with manual substrate feed
for waler, partial waler, subslraie and spe-
cial material processing. For laboratory,
research and development use, as well as
for small scale or gilot production.

SUSS MA 150 and SUSS MA 150 M
are delivered for lithography of gither

a) wafers,
b) substrates or special materials

SUSS MA 100 and SUSS MA 100 M
Varsions of the above mask aligners for up
10 4",




Range of Applications

Wafer and substrate lithography
processes: silicon, ceramics, glass,
up to 6” x 6” highly fragile
materials {GaAs, InP, InSb).

With their contact and proximity process-
s, the SUSS MA 150 and SUSS

MA 150 M in various base configurations
cover the entire application range from -
semiconductor (o non-semiconductor
lithography.

Special accessories taflored to different
requirements lead to mask aligners for
special applications:

High Density Interconnect
Technology

Special chucks with increased vacuum
suction and sophisticated exposure
optics with high-intensity lamps provide.

an ideal tool for HDMI processes on warp-

ed substrates in combination with thick
rasist films. Substrates are handled cnily
from ihe backside. The SUSS MA 150

with appropriate accessory equipment is

being applied more and more often in this

field and has become the market leader.

Mix and Match Operation

with other lithograghic processes. The
SUSS MA 150 may be adapted to coat-
ing and developing systems; it is equip-
ped with & host computer interface. In a
typical wafer fabrication line, for example

a SUSS MA 150 can serve three wafer .

steppers or vice versa.

Thin Film Technology

The extraordinarily reliable SUSS
mechanics can process thick and heavy
substrates easily.

Power Devices and
High Frequency Hybrids

Lithography for these components bene-. ©
- fits from automnatic cassette-lo-cassette

handling (both of wafers and round or

" square substrates), fast change-over -

times, high reliabilily and high 1hrough-
pul. The SUSS MA 150 is the mask -

aligner of first choice for this application, =

Powerful Software

The diverse parameters necessary for a
process may be programmed and
saved. Numerous monitoring functions
ensure smooth and reliable production
operation, Of course, comprehensive
service programs are aEso part of 1he
package.

Throughput

Depending on process conditions, the
SUSS MA 150 mask aligner features
throughput of up to 80 wafers or sub-
strates per hour; the SUSS MA 150 M
processes up o 60 walfers or substrates
per hour. . : .

SUSS know-how in mask aligner con-
struction is unique and unsurpassed in.
the semiconductor industry. '



SUSS MA 150 and SUSS MA 150 M:
Advanced Mask Aligner Technology at a Glance

Back Side Handling

A pick-and-place system handles wafers
and substrates only from the back side.
This minimizes machine generated
defects.

Fast Alignment
The SUSS M 206 and SUSS M 236 split-

field microscopes have been specifically

designed with an enlarged objective
separation distance to align 6” sub-
strates. The high prealignment station
accuracy (SUSS MA 150: =15 um) ar the
high prealignment accuracy on the expo-
sure chuck (SUSS MA 150 M: = 25 um)
resull in only a minimal refative align-
ment movement between mask and sub-
strate. This contribules decisively to fast’
and mask-saving alignment.

Shorter Exposure Times due to
High Exposure Intensity :

The SUSS LH 1000 farnp house is desng—

ned for operation with 2 1000 Watt lamp-
and 6" exposure field. 350 W and 500 W
lamps may be used as well; an excimer
© laser can also be adapted.

efﬂmency

Free Selection of Lithography
Processes through Choice of

All Spectral Ranges with Focus on
Exceptionally High Resolution or
Process Latitude

Spectral ranges UV 400/300/250/249/
193. Individually optimized diffraction
reducing exposure systems for each
spectral range. This results in high resolu-
tion.

Renowned SUSS Precision

in Durable Mechanics and
Pneumatics

The mask alignment stage is motorized in
its X, ¥, ® and Z movements; a single-
slep mode is integrated for fine alignment.
Top loading mask holders ease loading of
large masks. They also contain the prox-

imity elements. Exposure chucks may be

exchanged simply and without tools. -

Wedge-error compensation is performed -

using the proven SUSS principle; its’
pressure may be adjusted between 5 and
12 N.

The machine works with practically no
shift. The result: high production output at
fow per chip cost and negligible defect
densily, i.e. h:gh productwlty and

SUSS MA 150 prealignment station,
accuracy £ 15um. :

Simple Operator Instruction
Operation is quick to learn, the working
sequence is automated. Operating
elements are placed ergonomically. The
piasma touch screen for control and pro-
gramming safely guides the operator
through the process. The SUSS MA 150
version can run fully automatically if the
high prealignment accuracy is sufficient
for the process.

Easy Change Qver

Al machines can rapidly be converted to
different wafer or substrate sizes and
processes.

Ahsolute Reliability

The system features high up-time as the
basis for extraordinary productlon perfor- :
mance. .

Easy Access to AII Machme
Elements

This resulls in a high level of serwcmg -
ease, backed by comprehenswe appllca- :
t;on support.- " .




Intensity distribution in the various spectral ranges
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Wavelength scales are identical in ail graphs;
intensity scaling varies, however. Therefore, the different speclral range intensities may not be directly compared.

Achievable resolution with
the various spectral ranges

and the effects of diffraction’-j_

reducing exposure systems

Resolution

The achievable resolution of exposed

structures with a suitable ghoto resist in-

contact/proximity lithography is mﬂuenced

primarily by:

O the exposure wavelength,

© The gap between mask and wafer -
during exposure, this gap beinga
function of wafer topography, clean-
liness, exposure mode, and chuck
design. : : .

The SUSS MA 150 and T

SUSS MA 150 M are suitable

for all contact and proximity

exposure modes:

O Proximity. A preselected gap emsts
between mask and wafer.

O Soft Contact. A slight mechanicai pres-
sure is used to produce canfact.

O Hard Contact. Mechanical and pneu- .
matic pressure 1s apphed io produce
contact. '
mask and wafer is optimized by eva-
cuatmg the gap. . :

Proximity Mode. The resolution obtain-
ed depends on the distance between

mask and substrate. While greater expo- -

sure distances provide longer mask life -
and lower defect rates, resolution is com-
promised. Reduced gaps vield shorter
mask life, resoluticn is however improved.

Soft and Hard Contact provide resolu-
tions of 1-2 um under good wafer topog-
raphy conditions.

Vacuum Contact ailows considerably -

higher resolution than, soft or hard conzact
see table on p 7

I desired, the vacuum between mask and wafer can
be regulated. However, process parameters such as
photoresist thickness and uniformity are also
decisive lor highest resolution. Even under ideal
conditions, line widths may ¢only be achieved of the
same order of magnitude as the wavelength of expo-~
sure illumination. it is therefore useful to employ the
sherler wavelength regions of corresponding high-
pressure lamps, The monochromatic iIIummalion of’
Lan, excxmer iaser is an ideal exposure source.

Further Consuderauons for Specizal Range Selecncn
Shorter exposure wavelengths are often desirable,

. not necessarily 1o achieve higher resolution, but - .
- instead to obtain greater process latitude. UV 300 is

particulazly attractive in this respect since it is cem-

patible with canvenlional resists and glass or guarnz

masks. For example, a process developed using

near UV (UV 400} may easily be refined by Uv 300,

For optimum flexibifity, a SUSS MA 150 or SUSS -

~ - MA150 M with an exgimer laser source may also be
.- used with convertional Iamps and correspondmg

EKDOSLII'E ODhCS

Diffraction-Reducing Exposure Syslems

Diffracticn effects at the edges of mask structures
are proportional to the sguare roo! of wavelength
and iimit the achievable exposure resolution. Shorler
wavelengths thus enhance the resolution. .
However, dilfraction eflects may alss be limited by
diffraction-reducing exposure systems. KARL SUSS. -
has developed such systems for the various spectral
ranges and exposure processes. They are signifi-
canl factor in the improvemen! of resolution. There-
fore, every SUSS MA 150 and SUSS MA 150 M mask
atigner contains a SUSS ditfraction-reducing expo-
sure system individuaily optimized for the paricular
spectral range and exposure process.
All componenis used in both the UV 400 ang
UV 300 exposure systems are made of herasil, Filter
elements prowde diﬁerent speclra ranges W|lh the
same lamp.” :
UV 250 exposure syslems on the other hand, are
made of suprasil, which is transparent to the deep
UV radiation produced by suitable famps. This
exposure system may aiso be used with a lamp
ang associated filter elements for processes in !he
UV 406 or UV 300 regions.
Frocessing techniques in the UV 250 speclral
regian require & suitable pholoresist: it is impossible
to filter out all the intensity at longer wavelgngths
and simultanecusly preserve sufficient intensity in
the deep UV, (exposure times of a few minutes).
Here, PMMA resist is frequenlly used asi |s sen5|-
live only below 260 nm. .
If a monochromatic fight source such as an excimer.
laser is used, then the photeresist may be chosen

- ¢n the basis of elch resisiance or process latitude
- factors. Even in the deep UV, the laser's high in- -

tensity permils shorter exposure times. Equipment .-
using an excimer laser incorporates a special
suprasil diffraction-reducing exposure system,
Either 193 nm (Arf} or 249 nm (Krf) can be selected

By as exposure waveEenglh



Technical Data

SUSSMA 150 -

SUSS MA 150 M
Waler Size - C 3 lt50mme Partial Walers - 150 mm
Substrate Size” . T 3R3T-ExE Pardial Substrates - 6" x 6"

Exposure Oplics o
S UvV400. 350 ~450nm
UV 300 280 - 350nm.
uv 250 - 240~ 280nm
S Uv248 7 248nm’
LUV 93 193am

Uniformity 450 mm dia.) |
Exposure Moues.
Promm:ty
Adignment/Exposure Dislance (selectable in 1,um steps)
Soft Contact:
Adjustable Contact Pressure -
- Hard Contact:
Adjustable Contact Pressure between
Chuck and Waier via Nllrogen
Vacuum Centact:
max. diameter
X-¥-@ Stage: :
Alignment Range in X and Y
Alignment Range in ©
Smallest Alignment Step in X and Y
Smallest Alignment Step in & -
Max. Alignment Speed
Max. Mask Size
Microscope Manipulator:
Movemnent Range in X
Movement Rainge in Y
{owards operalor
away from operator
Rotation Range
Max. Microscope Speed
Microscope

Cassette System with Preallgnment Statmn
Maximum Waler Size : .
Maximum Substeate Size
Casseties
Preatignment Accuracy (measured
at the edge of a 150 mm waler
on the prealignment station)

On the expostire chuck

Machine Time
Machine Time without Alignmenl and Exposure
Throughput incl Al|gnmem and 5s Exposure Time-

Utilities

T Vacuum )
Compressed Air-
Nitrogen .
Power Reg airements

Dimensions :
Height x Widih x Depth
Weight

KARL SUSS America Inc.

P.QO Box 157 - Suss Drive - Walterbury Center - Vt. 05677
Telefax: (802) 244-5103

Tel. (802) 244-5181

KARL SUSS KG - GmbH & Co. -

Schieissheimer Strasse 90 - D~-8046 Miinchen-Garching
Telex: 05-215846 - Telefax: (089) 32007-162

Tel.: (089} 32007-C

Karn 8uss "

© 0.03-0.07 Nfem?

Hg-Lamp 350WAC00W .~ -
Hg-Lamp 358CW/I000W .7 7
CdXe-Lamp BS_GW : s
Excimer Laser ’

Excimer Laser ' : ’
10W average Power at 193 nm
7.5W average Powar at 193 nm

CdXe-Lamp 350W
Excimer Laser
Excimer Laser

~ Stabilized . R . stabilized
CES% U o k5%
L 0-999um 0-999 pm

0.03-0.07 N/em?

0.04-0,16 Nicmz © 0.04-0.16 Nom?

150mm- o 150mm

+3mm ) * 5mm

+ 3degrees ) + 5degrees

0.1 um 0.1 um

47:-:10 degrees 47:-:1{} & degrees
0.4 mm/sec. : ‘ 0.4 mm/sec.

FAS T o FA T

+20mm +20mm

15 mm (Option: 65 mm) : 85 mm

10mm ; ) 10 mm

+ 4 degrees . + 4 degrees

2.4 mm/sec 2.4 mm/sec

M 206/M 236 . M 206/M 236, M 204/M 234, M 400
150mm- -

6" x 6"

metal or plastic, adjustable

+15um
+ 25 um
26 sec/\Wafer
80 Wafers/Hour 60 Walers/Hour

< -0.8 par (200 mbar)
5-7Tbhar, tm¥h .- -
2-3 bar, 0.5m3/h

5-7 bar, 1 md/h
- 2-3 bar, 0.5m3%h

Hg-Lamp 350WA000W
Hg-Lamp 350W/A000W

10W average Power at 193 nm
7.5W average Power al 193 nm

< ~0.8 bar (200 mbar)

1200 VA with 350 W Lamp -
2000 VA with 1000 W Lamp- -

1680%1210x1180mm
approx. 500 kg

KAAL SHSS FRANGE S AR L. -

1200 VA with 350 W Lamp

1680x%1210x1180mm
approx. 500 kg

§ is rue Andté Dolimier - F-81320 Wissous

Tet.: 6-930-11-50 - Telex: 601629 - Tetefax: 6-011-77-83

KARL SUSS Great 8ritamn Lid. - Hogwood Ind. Estate - Fochampsiead

Wekingham RG 11 40W - Engtand - Telephona: (07 34} 732144 - Telelax: (0734 734305

KARL SUSS FAR EAST Co., Lid. - 172717 Son Prasanmit 2 - Sukhamvit 23 Rd. - Banghok, Thatiand
Tel.: 258-4018 + Telex: 20149 sussfe th - Telelax: 268-1018

KARE SUSS Japan KK,
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Specifications subject to change without notice
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2000 VA with 1006 W Lamp ..
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