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lon Beam Sputterer

Model 1BS/TM200S

3 GROUP Incorporated, a design Ieader in

- Specimen preparauon instrumentation, has
developed the {ON BEAM SPUTTERER Mode!
1BS/TM200S 10 provide artifact free ulira thin
films 10 comptiment the high resaiving power of
~ew electron and scanning probe microscopes.

Specimens examined in high resolution FESEM,
TEM. and STEM demand fine grain ultra-thin
coanngs. Low voltage SEM specimens must
frequently be coated with a conducting film 1o
reduce charging and enhance surface contrast.
Ulira-thin fiims on specimens for examination
by both STM and AFM, are someumes needed
10 decrease surface resistivity, bind small
narticles 1o a substrate, and reduce distortion
m 1p/specimen imteraction.

Standard coating technigues: OC diode sputtering
or vacuum evaporation limits the resalving power
of these microscopes since they produce am
facts clearly visible at high resahition. Magnetron
sputtering, purparted to eliminate such problems,
will not produce the repeatable film quality on
specimens that can be obtamed only with ion
Deam sputrerng.

[on Sources & Chamber
lon beams from stable, easy (o service 1on
sources obliquely strike a target in a small area
Targer matenial is sputtered with ejection
argies << 406V onto specimens located on
» Independent Rotate and Tilt Stage (IRT)
High purity argon is the usual gas used for
sputtenng. Other gases can be ionized 1n the

Tvpical Sputter Rates A min)

sources 1o produce oxide films or perform reac-
five sputtenng. A four position target selector
allows mounting three targets for sequential
spurtening and a scintdlator in one target location
for beam abservation. Access to the sputtering
chamber for specimen exchange, target place-
ment, Quarz Crystal momitor sensor

positoning, and ion source cleaning is through
the chamber fid.

The unigue mechanical design of the
IBS/TM200S is integrated with the system
electronics 10 produce repeatable thin films.

A dual mode, Preset Termination Timer auto-
mancally disables the figh voliage terminating
the sputtering process. Sputiering parameters
are controlled with yust ene patentiometer and
two precision needle valves. lon saurce power
1s monitored on separaie current and voltage
meters. A resettable efapsed timer accumulates
1on source run time for scheduling ion source
maintenance.

When a OCM is supplied 1 replaces the Preset
Termination Timer. The QCM utllizes a sensiuve
0 Mhz oscilfating quartz crystal sensor which 1
easily moved from the specimen carrier locatan
1o the sensor bracket. In the specimen carrer
position sputter rates at 100% tooling are
derermined. The sensor is then moved to the
sensor bracket and tooling factors are calculated
so film deposition rate and real time thickness
are contnually displayed. The GCM will precisely
monitor and repeatably terminate the sputtering
process at preset film thickness or preset ume
which ever ocours first,

Note. Spurar Rates accumulated w/Uuariz Crvstal sensor Specimen posion. [t speed set At mawmum, operaning pressure 7 v 10 ° Torr
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Stage

Tne independent Rotate and Tilt Stage drves
specimens under the sputterant with a wide
range of parameters. Both it and rotate axes
are independently contralled 1o uniformly coat

nens, and allow directional or rotary
«-dWING at a fixed angle. Either 1ilt or roate
speeds can be independently changed or
stopped. The tilt range is selectable from (J°
10 2397 or the specimen can be parked ar any
iiarmediate angle. Specimens rotate around
an aus normal 1o the niting plane. The center
position of the specimen carrier 1s an eucentric
point and customized specimen carriers are
designed Lo posinon the specimen as close 1g

icentric plane as possible. Specimen

18 are inserted into the IRT Stage mounung
plaiform and will accommodate most SEM
stitis or TEM grids. Specimens are parked at
557 10 avert them while sputtenng off targer
oxide before film deposition

The standard IRT Stage digial control, supplied
in EPROM. EIRTY, tilis the specimen holder with
a inear dnve so that the specimen spends the
same amount of ime going from one angle 1o
e next. 1o further enhance specimen contrast
and film unitarmity, twe addingnal nan-linear
drve motions are available The Non-Linear
Uelay EPROM. EIRTZ, tilts the specimen with
" ~Herent selectable delays so the ilting

awill slow with increasing delay at each
deyreg as 1t goes from 0 1o 80°. The Cosine
EPROM. EIRT3, uhts the specimen with a
cosine unve. Une, two, or all three nlt mouons
are available in one EPROM.

! Work chamber with hinged sight giass,

7 8T stage with Quanz Lrvsial sensor m sensor
B and @ specimen carner in gosiion,

< --venspecimens carrers and Quartz Crystal
SEnsor,

High Vacuum

Clean, high vacuum s developed automatically
by a trbomolecular pump minimizing specimen
decoration artifacts from hydrocarban contamj-
nation. To nsure oxide free films when sputtering
materials that readily form oxides and 1o capture
water vapor desorbed from biological specimens
an aptional LN, 1rap is available. The LN, trap
will imprave vacuum by a factor of 10 A
Bayard-Alpent ionization gauge displays high
vacuum. Two TC gauges display fow vacuum
chamber and foreline pressures. An ON/OFF
push button pumps and vents the system.
Possible contamination 1 furiher minimized with
@ continuous, stainfess steel gas delery fine,
VL0 couplings, and automatic contral of N7 when
venting. In the event of a water o+ ~swer failure
all electrical and vacuum compar: -  are safely
interlocked to automatically vent the system.

The IBS/TM200S employs the latest advance-
ments In electronics, irmware, and mechanical
design. The system 1s backed Dy engineering
and support resources and coversd by an
eighteen month warranty
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Specifications

s

SN

N Sources
Accelerating Potential . . ... 251010k
Operating Pressure ~5x10° Torr
Beam Flux ... . . . . 15mA/cm?

T Stage
st Range Continuously selectable 0° 10 +39°
Tit Angle  Continuausly selectable 0° to 99°
Tilt Speed (EIRT 1} 0° to 80° 00:33 1o 00.07
Tilt Speed (EIRT 2) 0° 10 90° 02:48 10 00:11
Tift Speed {EIRT 3) 0° to 90° 00.33 t0 00.07
Rotation Speed 3.6to 30 APM

Vacuum System

Turbomolecular Pump . .. . 200 /s N,

Rotary Pump . ... ... .. 195 I/m N

Operating Pressures . .. X 10°%, 18-H5 mins | ~ 2
X108, 18 20 mins

Base Pressure . ... ... I 1R

IN; Trap Pressure . .. .. improved by factor

af 10 in § minutes
Bayard-Alpert lonization Gauge - High Vacuum
Twa TC Gauges - Low Vacuum

Utilities
Argon Gas (99.999% pure}

, 2scm @510 7 psig

N2 Gas for venting @ 5 to 7 psig

LNz Trap Consumption 2 liters/30 mins
10 VAC, 15 A, 50/60Hz or

220 VAC, 7.5 A, 50/60H:

Water 30 GPH

Dimensions
231/2"Wx30"Dx37 1/2"H
{+ 111/8” with lid open)
Weight <500 Ibs

dering Informarion
sic IBS/TM2008
-+ Integral work chamber, hinged lid with 3
sight glass
+ IRT Stage, two specimen carriers. 11/4”
diameter Platform Specimen Carrier with
Spacer Rings and one specimen carrier for
parucular SEM
- One ion source and precision neadle valve
- Four position target carrier
- Two targets (carbon and tungsten) and a KBr
scintillator
- Inmal spares pack
- HV Power Supply
- Preset Termination Timer
T Srage Controlier

- Power Distribution Panel with interlocking

water switch

+ Turbomolecular Pump & Controller with

automatic vent valve

- N2 gas vent automatic twrnoff

- Rotary Pump

+ Automatic gauge controller

- BA lonization gauge tube and two TC gauges
- System housed in single bay cabinet on four

castors with optional lifters.

Options

+ Second lon Source - 4” 0D flange port provided
+ Quartz Crystal Monitor Model QCM-100-17 0D

straight through pont provided. The OC Monitor
contrafler is mounted in the cabinet top adjacent
to the IRT Controlier and replaces the preset
Termination Timer,

- LNz Cold Trap -NW 40 Kwik-Flange part provided
- Customized specimen carriers
- Assorted target matenals. Ir and Cr

suggested.

- EIRT 2 Linear Delay EPROM
- EHIRT 3 Cosing Dnve EPROM
- 8" precleaned S/S 1/8” fine with mating VCO

cauplings to interface argon gas regulator to 1BS

- Water chiller/recircularor

Cover Legend

L STM Image: 0.4pm trench in photoresist
coated with 10 nm Pr Reterence: J£.
Griffih, DA Grgg. M.J. Vasile PE Russell &
EA Ftzgerald J. Vacuum Science Technology
N Julv/August (1992) 25nm

<. JEOL SEM Image: Mg0 Crystals ar
100.000X, 20kV coated wii: 4 om Cr
Lourtesy K Ogura, JEOI 100nm

3. JEOL TEM Iimage: Carbon black power on
carbon supporting film at 250,000 coated
with 4 nm Cr Counesy K. Ogura

4. JEOL FEGSEM Image: Fibrilation on fitve
surtace coated with 2 nm Ir at 25.000X kY
Lountesy G. de Silveira Gum

5. SEM Image: Celgard 2400 coated with 2 5
nm Pt at 50.000X, 5k Courtesy Hoechst
Celsnese M. Jamieson 100nm

8. SEM Image: Polycarbonate Filter coated with
dam Lrar 10.000X, 8¢ Couresy
K Ogura, JEOL

/. Hitachi FESEM BS Image: 2 nim Pt on giass
at 800.000X 30kv Countesy . Fretham,
Unversity of Minnesota 19nm

8. Hiachi FESEM BS/2ndary Heciron Images:
Sperm membrame with 2 om W at 800.000X
208V Counesy C. Fretham, Universiy of
Minnesota 19nm

9. Hitach FESEM Image S0 passivation aver

alumina with § A Cr ar 30.000X, kY
Courtesy A. Pitly. DEC Gum
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