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Voltage Stability of the Polymer
Electrolyte vs. SS 316
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Thin Film Characterization

by
n&k Analyzer
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QOutline

- Principle introduction

- Product introduction

- Summary of n&k Analyzer
- Application

- User List

- Total Solution
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Optical Measurements

Reflectance, R
+ Transmittance, T
+ .Phase Shift, ¢

are typicallv measured in order to optically characterize materials.

The values of these quantities depend on the wavelength, A, of
light. Their values are different for different wavelength and

- incident angle

+ R=R(8, 1)

« T=T(G.A)

« =481

e T oF 2 ol SThmick Scentife Tarwan Lid"

UsingOnly R, T, @
to Characterize Materials

The measured values of R(4), T(A), and @A) alone cannot
be used to characterize thin films.

They depend on a number of other quantities.

These other quantities establish the actual characteristics of
the material that is being measured.

T schmit Scendific Taiwan Lid




s T ‘;..wwﬁ_

-~
¥

Thin Film on a Subtrate

\G;E/'R
) N{W=nG)-ik)  Film V14
N, (A)=n,(A)-ik, (L) Substrate (

(o)

R(A) =R[n{R), k(A), n(A), k), d, o, 6]
Reflectance. R, depends on:

- nandk of film

- nand k of substrate

- film thickness, d

- surface roughness, o

- angle of incidence. 8§ (= 5°)

R - "SI Serniie Taiwan UG

P — —
T e T e I T Xl -
K Thveawil 3 :

The Challenge

Optical Characterization of Thin Films

Separate out the primaty quantities

n and k of each film

E, of each film

n and k of the subtrate

film thickness
interface&surface roughness

from measured optical quantities (R, T, @).

AT et o
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Accurate Thin Film Characterization
Valid Model for Analysis

g Integrity of Raw Data

. - p— -
T iRk el i 0 i T Stk Saene Taman LI
=
st o
o .

Valid Model for Analysis

A valid physical model should be used to analyze
the measured raw data

1.Kramers-Kronig relationship for n(X) and 4(1)?

2. Number of parameters involved in using the model?

3. How well does model apply to dielectric,
semiconductor, and metal films?

TR AT R R SR T i e e i T T eran
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Dispersion Equation
Cauchy Model

n "
nH At T e

0 P

‘/{2 | /{4 Ty
*Too many parameters
*Don’t satisfied K-K relation
*Mono-increasing function
*No perfect k=0

el
v

3t e g . i Ry "SI Seenttic Tawon L1

Dispersion Equation

Harmonic Oscillator model

2

' (a)(},--co")ﬂ/;af
. a):

2 B 2
—a)"7+7,@

gl(w):nz_kzzl_'_z f()i:(a?;;_a):)

1

53(01)=2nk _Z(Q)Z

*Too many parameters
*Mono-increasing function

R e
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The Conventional
Dispersion Formulas

- Too many parameters.

- Valid over a very limited range of
wavelengths.

- Do not satisfy the Kramers-Kronig relations.

F-B Dispersion Equations

. A(E-E,)
k(E)= ’ .
(&) ,Z;;E%E,E+C,

o By E+C,,
£)= + : :
PEN sl L e

Schudt Scientific Tawsn Ud.
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Parameters in the F-B Equation

A: 1s proportional to C: s related to the life
position matrix time of the excited
element squared state.

- B: 1srelated to the Eg: is the energy band
difference in energies gap.

between critical states
n the conduction and
valence bands.

St ~?‘mﬁ=ﬂw€ﬁ5—t&w~—;_

F-B Dispersion Equation

We have found that the extinction coefficient, k.
i.e., the imaginary part of the complex index of refraction.
N=n-1ik

1s related to photon energy, E, through the following relation:

& A(E-E,)
k(ﬂ):ZEz—EvE+C.

/=1

(£ =hcli)

EERTETI T L LRt

T Seninde Scenting Tamwan Lid.
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F-B Dispersion Equation

According to the Kramers-Kronig dispersion relation:
! ,Jmk(}:")—k(cﬂ

H(E)—n(cf))=;p-L O
Inserting the F-B equation for k(E) mnto the Kramers-Kronig

integral, we derived
2 By E + C,,

B(Ey=al=)r Y e
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Silicon-Rich SiON film
on Si substrate
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Integrity of Raw Data

1.Wavelength Range

The measured raw data should cover the entire
deep UV to near IR wavelength range (190 to
1000 nm)

2.Signal to Noise

The measured raw data should have a good signal
to noise ratio over the entire 190 to 1000 nm

wavelength range
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lhtegrity of Raw Data
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Parabolic Mirror

Face Down Optical Setup

Light Source

Phote-Diede Amray 1024

R(K. N
UV Lamp ’ /4 « Rk
Slit

= / 7
Visible Lamp Vi
N’H O (},‘_Hff’f

Toraidal Mirror Canrzvcd Holographic Grating

SAMPLE

Sample stage
P £ Detector

e 1t e
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The n&k Method
Measure Reflectance or Transmittance Spectrum R(A),T(A)
Wavelength, i, covers UV-Vis-NIR range (from 190nm 1o 1000nm)

Simultaneousiy Determine
Thickness
n(A) and k(A) spectra  (190nm to 1100nm)
E, (energy band gap)
of the film

Correlate n and k Spectra to Materials Properties, such as:
Composition

Resistivity

Crystallinity

I VAT AT+ TR D s e R R ) 1o wE = g St Scierede Tawan LT,
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Example: SiN, Films

Depending on processing conditions, such as gas flow
ratio of SiH, and NH;, as well as plasma power, varying
~ amounts of Si and N can be incorporated into silicon

nitride (SiN_) films.

Optimizing SIN, Films

By properly adjusting the amount of Si, N,
thickness of a SiN,, film,desired electrical and

optical properties can be obtained:

- Overcoat

T e e S T T RI SAN T AR o) o M s = 7T = - e
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Example: SiN, on Si

We were given five Si-rich silicon nitride samples,
deposited on Si.

- We determined, for each sample:

- Thickness
- né&k spectra (190nm to 1000nm)
- Eg
D Thickness(A) Eg(eV)
< #1 373 2.00
#2 384 2.32
#3 305 2.30
#4 987 2.09
=5 1063 2.17
Gl o et ,.“- st = Schirict SRz Tavwan Lid-

n&k

15 r Technology, Inc.

3
1l r
= Silicon nitride films
g
o -
05 r
=
[55)
O i

200 300 400 500 600 700 800 900

Wavelength (nm)
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Correlatio

to other Characteristics of SiN

n of n&k Spectra

X

1.Composition (Si-to-N ratio):

The larger the area

under the k versus A curve, the

higher the Si-to-N ratio in the SIN_ film.

2.Resistivity:

-y
¥

of the SiN, film.

The larger the Eg, the higher the electrical resistivity

Schmidt Sclentific Tatwsn Lid
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LPCVD Méthod: Amorphous to

Crystalline

Temperature T(°C)

Phase Transition

Film Microstructure (Crystallinity)

T <550

550<T <3575

Amorphous

Amorphous and polycrystalline phase
coexist:{Amorphous dominates)

Amorphous and polycrystalline phases
coexist:(polycrystalline dominates)

Polycrystalline

SR e AT STm ) e A ST L3 G b s T

Schrich St Tavean Lid
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Critical Characteristics of
as-Deposited Silicon Films

[nitial as-deposited Final Poiy-Si (after oxidation)

Poly-Si: * Smooth
¢ Large grains
* Dense

a-3i: * Smoother
* Larger grains
* Denser

-
v

a-Si + Poly-Si: * Rough
* Small grain
* Porous

s B

v ontioriid T St Scerde Tarvean Ud

e

hambeni BREER S Sk BN

Refractive index {n)

=)
e

Extinction coeflicienl (k)
w

200 300 400 500 600 700 30 %0
Wavelength (nm) Wavelength (nm)

Figure 1. The n and k spectra from silicon films aeposited below (550C). near (557C).
and above (610C}) the criticai temperature, TC. The spectra of single crystal
silicon are inciuded for comparison.
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Correlation of n&k Spectra to
Crystallinity of Silicon Films

Crystallinity (microstructure)

Phase shape of n&K spectra
a-Si One broad peak (Max.)
< Poly-Si One primary peak, plus other
peaks and shoulders
a-Si/Poly-Si several peaks and shoulders, n&k
(mixed phase) are suppressed.

= TSI Soendte Tarwan L |

Specifications of n&k Analyzer

Simultaneously determine the followings :

- n(A) Afrom 190 to 1000nm. Inm intervals

- k(A) X from 190 to 1000nm, lom intervals

- R(A) A from 19010 1000nm, Inm intervals

- T(X) A from 190 to 1000nm, lnm intervals

- Eg (Energy bandgap) for semiconductor & dielectric film

- Thickness:
Semiconductor films 10 A uptolOpu
Dielectric films 20 A uptolOyu
polymers 20 A uprollp
(photoresist, etc.)
Metal films 5 Aupto400 A

o T T AT

AT SoR POt Tawan Lig.
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Specifications of n&k Analyzer

Correlated to specific material characteristics
a.Hydrogen content of a-C:H
b.Nitrogen content of CN,_
¢.Degree of crystallinity of silicon films
d. Silicon to Nitrogen ratio of SIN,_
e.Resisitivity & Oxigen flowof ITO
f. Optical Density
- Total Acquisition and analysis Time:
Typically 6 seconds for acquisition and analysis over the
entire 190nm to 1000nm spectral range, per point.
Accuracy:
The accuracy of thickness, n(X), k(1), R(), and Eg, are well within
the accuracy of AFM, TEM, Ellipsometry, XRF, and Profilomerry.

n&k Analyzer

1. Can do things other instruments can’t do:
a.Simutaneously determine n,k,t.from a single measurement.
b.Characterize the multilayer structure upto 7 layers.
¢.Derive material properties from the measurement
d.Deterimne n.k in the deep UV(190 to 500nm) spectrum,

In fact the spectrum covered by n&k is from 190 to 1000nm
e.Characterize films deposited on texture(rough) substrate
f. Characterize films deposited on transparent substrate
¢. Characterize films that are absomptive
h. Satisfy the Kramers-Kronig dispersion equation
i. Take the surface & interface roughness into account

j- Good signal-noise ratio in DUV region

Ga e g N Schmick Sclemtic Tohwan Ud.
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n&k Analyzer

2.Does it better,faster:
a.Better---More accurate and comprehensive theory because
of the F-B dispersion equation
b.Faster-—Data acquisition and analysis in Seconds
c.Convinent—-No “Dead Zone”, No "Multiple Answer”
No "Assumption”,No “Initial Guess™

3.Easy to use and Maintain:

~y
x

a.Simple Bench-top instrument
b.Does not require sophisticated set-up,sample preparation
calibration.

c.Easy to maintain

f— e e,

e " - EATE Rt e 15 cian de i o n o i B ki . Gl Schmit Serentrfc Taiwan Lid

n&k Analyzer

4.0n-going support:
a.Application support is provided to create customerized
measurement solution

b.né&k provide an ever-increasing library of films for customer

STEmIK SeniAc Torwan LG
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Time & Date: 13:52:22 , 10-23-2000

Result : Thickness for 1st layer/ITO (A) 100 Distribution
Numbers = : Absolute Results

Lot Id : Lucent 80—

Sample Id : Z0036-48

Operator : Huy 60

Comments : non scribe side (rep)

Statistics : Mean Value = 506.0 std. Dev. 14.72 407

Max. Value = 544.2 Min. Value = 486.7 20 ‘
Data Dir : c:\nkd\result\ I I.' I
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Report from n&k Analyzer 1512RT

Time & Date: 14:02:21 , 10-23-2000

Result : Thickness for lst layer/ITO (A) Distribution

Numbers = : Absolute Results 100

Lot Id : Lucent a0

Sample Id : Z0036-48

Operator : Huy 60—

Comments : non scribe side (rep)

Statistics : Mean Value = 506.0 Std. Dev. = 14.62 407

Max. Value = 544.1 Min. Value = 486.8 20

Data Dir : c:\nkd\result\ I !ﬂ! '
07 I !
481.5 500.0 520.0 5493

15.0

12.0-

10.0-

538 5194 5246 3
Ty B |
J oy X

8.0~ .
98 5093 509.8 5106 ;
+ + +

8.0-

4.0- : 505.5 5179 5239

505.8 5057 5037 5093
+ -+ + +

0.0~

-2.0-

-4.0-
~6.0-
-8.0-
-1 O‘O—‘

-12.0-

18 On - - ey e e el :
-15.0 -10.0 -5.0 0.0 5.0 10.0 15.0



— Mf#Eee : Analyzer 3000 BE/2 & Rl4E

n&k Analyzer 3000

Fully Automated Thin Film Characterization System
for Patterned Wafers
For Features as Small as 10 pm

(2 pm in Certain Cases)

MICRO-5P07. LV CAPAS.L,T'ES, 2ATTEON
AUTOMATIC WAFED =aNILING. COMPUTER

UNPARALLELED accuracy and cersar:'[it)

ADVANCED METROLOGY MAKES CHARACTERIZING MULTI-LAYER FILM

STACKS FAST AND EASY

The n&k Analyzer 3Q00 simultaneousiy and unampiguously determines:
M

- thickness -~

- specira of nptical constants (n end k) and rejlectance (R)
Jfrom 190 to 1000 nm

. [nrerface raug’hness

- energy bana gap

composition (2 g %Gein S1Ger; %N, %H. %0 n

SiOxNy:H: %N in TiNg or %H in CHy, %N in CNY)

» mcrostructure (e.g degree of erystallimity of poly-Si- ” Z-F!LM:T:ANA!.YSE,?;\XQEBm any prior tnowleage of the thicxness ar the aprcal

otk

or G3T)
- resistunty (e.g. Indium Tin Onde)

Characterizes - semrconductors

Various Types of o drelectries
Fiims including: - dolvmers (photurgsx:r.
resin. etc,)

+ metat fims

! iy A
o M oy i} :
s ﬁ[ﬁvzﬁm wkether amorpnous or crystailine, the user can dererming ifs
L o ‘ -

2 M
ik S R

. - N A't") N‘u‘ . -
‘thickness and*a"and K'ipectra (190 t0 1000 nm). With the I-Film utility the user is

able to tackle the analysis of marerials that have never defore deen charecterized.

KEY QUALITIES of the n&k Analyzer 3000

REMARKABLE OPTICAL DESIGN PROVIDES ACCURATE CHARACTER-
IZATION OF FILMS DEPOSITED ON PATTERNED SUBSTRATES

By combining an all-reflective optical design for a micro-spot. and field proven
patterned recognition and robotics. the n&k Analyzer 3000 can readily
characterize the complex film structures of semiconducior and GMR recording
head wafers.

FAST AND EASY ANALYSIS IDEAL FOR MULTI-LAYERED STRUCTURES

The n&k Analyzer 3000 uses an intuttive grapnical user interface based on
Windows™ NT or Windows 98 operating systems and takes just seconds to
completely charactenze even mult-layered structures. Eliminates the trial and
error process typically encountered with other metrology tools. No need for
initial guesses for film thickness, nor for any assumptions about the n and &

values of the film.

FIELD-REPLACEABLE MOQVING COMPONENTS AND MODULAR SET-UP
FOR CONTINUED OPERATION DURING SERVICE

EXCELLENT SIGNAL TO NOISE RATIO OF RAW DATA THROUGHOUT
ENTIRE 190 70 1000 nm WAVELENGTH RANGE

With the n&k 2000's special patented optics, the complete spectral range from
190 to 1000 can now be measured using a micro-spot. And the signal to noise
ratio is outstanding over the entire wavelength range! In order to accurately
characterize very thin films, for example, TiNg, SIO,N,, OPO, ONQ, CQ. etc.. it 13
crtical to be able to measure the entire deep UV 1o NIR spectral range with a
high signal to norse ratio

ULTRA-THIN FILM ANALYSIS > Thers 1s cdded capability jor very
accurate characierization afu[t'tx thmﬁ[ms ((30 -\)

SIMULATION SOFTWARE = With the simulanion software the user
can determine the effect of variations in film parameters (like n. k. and
thickness) on the reflectance, transmittance, end absordtance sbectra, or
can model these specira for buried iayers 1n a grven structure, Also, absorp-
tance, transmittance, etc., can be caleulaizd at any desired wavelength.

Can provide simulations of swing curuves and stanaing wave forms.

THICKNESS —-
MEASUREMENT ) Semiconducior flms
RANGE i 2.4 ub to 10 ym or mare

*For metal films 400 A

tmck, only the nana & Dieleciric films

spectra of the films are X 24 up to 10 ym or more

determined.

Pdlymers (photoresist, etc.)
2.4 upto 10 pm or more

Metal films=
24Au004004




n&k Analyzer 3000

Fully Automated Thin Film Characterization System
for Patterned Wafers
For Features as Small as 10 pm

(2 pm in Certain Cases)

METHOD of analysis

The model used in the n&k Analyzer 3000 to analyze the raw data I1s
based an the Forouhi-Bloomer Model for n and k. These equations are
denved from the quantum theory of the absorption of light and are
consistent with the Kramers-Kronig dispersion reiationshup for n and k.

This model s quite general and apphes t thin layers of

semiconguctors, cielectrics. dyes, polymers, “solor filters”, as well as
metal films. Qther tools rely on such models as the harmonic
oscillator. Cauchy, Sellmeler, ang Tauc equations for a and X These
equations are valid cver a kit limited range of wavelengths and are

P
difficult to apoly to films (single or mults layered) compnsing “high

tech” devices. The Cauchy, Sellmerer, and Tauc mogels do not satisty

Jimensiorsg NVeZleA o i i
the Kramers-Kromig relationshio for # and k.

N 2nt o Lnmas.ea

TYPICAL PERFORMANCE

Test Material: S10N, on 6" S Wafer .'-1EASUPFME.MT1 Eva it .
Thickness n@ k@ Re@ : “Edms cepouted directly omamant= Siugn pma L re e
l (A) 385am  265n0m 365 nm ’ \ubstrazes can e s
I
Mean | 253.4 2.140  0.234  27.2% o e o
Precision ‘ 0.2 0.001 0.001 <0.1% of R SITD LT s e
Repeatability E 0.4 0.003  0.002  <0.2%ofR 510 ey AR g
i sa- N BEET TR AT
Reproducibility | 0.5 0.006  0.003  <0.3%ofR 50 ol e
i o R
91¢Ce S ARC ST A
ROBOTICS, FLAT/NOTCH FINDER, PATTERN RECOGNITION COMPONENT sanatorasiic « (90 PR A VAN
Optional integrated SMIF proyides muni-environment unth 200 or 500 mm SMIF indexer L3506 < revin Sl

Robotics

Wafer Throughput Depends on number of points mapped: -
Example: 80 wafers/hour for 5 point map

l
Water Diameter ’ 6" (150 mm) and 8" (200 mm) Comouter-

AJ{: margrir
12" (300 mm) option available Monitars 1357 flgr Panel Dol
Vacuum Primter- Color Desnft

Requirements

25 in Hg

Flat/Noteh Finder

Alignment Accuracy ‘ 0.04" for flats, + 0.002 for z-y alignment

Pattern Recognition Module

Based on field proven technology from Cognex Corporation




AGE

Type Computerized X-T Stage for wafers,
plates or membranes
Vaximum Travel of Stage Y: 200 mm (300 mm x-y travel
Y. 200 mm avatlable)
Aaximum Speed of Stage X: 100 mmss
I 100 mm/s
apping Patterns of Stage U:zr‘f‘benﬁad or preset

battgs tn both polar and rectangular

coordinate systems

Spot Placement I upm
Lo 3.0
09 3iON / Si Sub SRR T e T asad SION N
08 ,' : g‘fm Thickness = 6691
M,q, ,""}-%\‘g {‘“"ﬁ bt Eg=-4.82eV
0.7 ¢ £ oa
@ ¢w~¢4 {wrn, x| o0k
2 o0b6r Y -mo( wwmo' n k
8 La6 Black line: Measured 3
g o2 Bluc line: Calculated ©
= 0.4 =
& S 1ol
0. =
3 -
0.2 [S)
0.1 ‘&
ol VNN NS ool S
200 300 400 500 600 700 800 900 1000 200 300 00 Fo0 6oo joo 800 Qo0
Wavelength (nm) Wavelength inm)

nn production screen of the n&k Analyzer 3000 Pattern recognition screen of the n&k Analyzer 3000
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BL.MH SeriEs LINEAR MoOTORS

Rare-Earth Magnet, Brushless Servomotoers

* 70% greater continuous output force
in the same physical envelope than
competitive models

¢ Continuous forces up to 822 N (185 Ib);
peak forces to 3288 N (740 Ib)

* Special magnet options available for
increased force output

* 114.1 mm high x 50.8 mm wide cross section

o~
v

(185 Ib) and peak forces to 3288 N
(740 1b). This exremely high level of
performance can be enhanced with
special magnet options that increase
force further, thereby lowering heat
generation.

The BLMH series nonmagnetic
forcer eliminates cogging and
magnetic attraction to allow for
extremely smooth motion and very
tight velocity and position control.
These linear motors are ideal for any

BLMH series linear motors are direct
drive and consist of a noncontact
forcer coil assembly with Hall-effect
devices, a thermal sensor, and “U-

application that requires high
speeds with high loads. BLMH
series linear motors are forgiving to
align, easy to assemble, and kesp

-—-‘-ﬂ
-
Alternate motor cesigns octirmized for
¢ast, power, and speed arg available,
Please consult the faciory or our
web $ite ‘or ‘ne latest designs

The BLMH series “U-channel” channel” magnet track. This design the magnetic field weil-contained.
P brushless linear servomortors offer eliminates magnetic attracrion to Magnet tracks are stackable for any
- 3 . = - ' \ P
=8 over 70% greater continuous output allow for extrremely smooth motion travel length. They are aiso suited for
o3 force in the same physical envelope and very tight velociry and position industrial usage.
= . ! L
than similar models from other control. In addition, backlash,
-u . . . . The BLMH can be driven using
T manufacturers. BLMH series motors windup, wear and mamtenance o =
-t standard Aerotech brushless
. o . standard Aero b 33
feature a high-efficiency magnetic 1ssues assocmted.f)vﬁh,%rew&‘ » amplifiers and controllers o provide a
o . X a2 i ;
circuit design that provides belts, and fack and-pmmnx",am oy P ’
) = . Uit e gy complere mntegrated system. &
continuous force ratings to 822 N eliminated; =

< “AEROTECH:

The BLMH shown with
Aerotech’s linear motor line.

Multiple forcer models provide a
wide output selection. ’

WORLD HEADQUARTERS: Aerotech, inc., 101 Zeta Drive, Pittsburgh, PA 15238, USA  412-963-7470 Fax:412-963-7459 www.aerotecninc.com
Aerotech, Ltd., Jupiter House, Calleva Park, Aldermaston, Berkshirs RG7 8NN, UK 44-11B-3403400 Fax:44-118-9815022 www.aerotech-2urooe.com
Aerotech GmbH, Sud-Wast-Park 90, D-30448 Nirmberg, Germany 48-911-9679370 Fax:49-911-96733720 www._aerotech-europe.com

290



BLMH Specifications

7 -
GTOR QD H g - | 1M B = | = bl
PERFORMANCE SPECIFICATIONS
Continuous @ 1.36 bar N 260.0 400.0 5700 ~93.0 822.0
Force 20 psi b 383 0.0 128.0 158.0 185.0
Continuous N 164.0 2510 322.0 378.0 4710
Force, no air b 36.9 36.3 721 85.8 106.0
N 1040 1500 2280 2812 3288
Peak Force o 234 260 512 632 740
ELECTRICAL SPECIFICATIONS
Winding Oesignation ~A -8 (apt) -A -8 topt) -A -8 {opl) -A -3 (opt) <A -8 opt)
BEME line-line Vimis 31.89 63.78 47.24 94.4 65.75 13150 | 79.53 159.05 | 50.39 101.79
» ne Viials 0.81  1.82 120 240 187 3.34 2.02  4.04 1.28 258
Continuous @ 1.36 bar AmD_ 918 160 g4 171 376 4.88 350 498 530 850
Current 20 psi r‘\rrlo_ﬂs 830 3.25 5.70 323 5.90 3,43 700 3.30 14 00 720
Continuous Amp_, 5.73  2.30 594 297 552 2,76 536  2.57 1131 586
Current, no ar Amp, 4.06  2.05 420 210 3.e0 1.95 3.79 139 300 100
* NAmo_ | 23.28 5857 | 4243 3485 | 5848 195.57 | 7142 142 24 33.44
‘b/AmD 538 1273 948 18.95 13.08 2688 | 1598 37 238 19 74
Force Constant, 2
sine drive . _
NAmD,_ | 4000 8000 | 80.00 120.00 | 32.70 18500 | 10100 202.3 5360 113.00
biAmp | 900 18.00 13120 26.30 | 1830 37.00 | 22.80 520 120 2530
NIV W 14.50 17.40 20 90 22.80 24 40
Matar Constant b W 3.26 3.92 471 5.11 5.46
Thermal @ (1.36 bar, 20 psi) 3 0.31 019 -0,13 010 0.10
Resistance {no coaling) con 078 28 ) ~tpaz 0.36 , 9.27
o H =y .1“\!yra&—'v "
Resistance, 25°C, lina-line chms 3.7 148 31 258 TI22.00TH et 292 9.1 38 4 238 11.0
Resistance, 125°C, line-line ohms 5.2 20.7 77 310 10.2 40.3 12.7 508 39 154
Inductanca, line-ilne mH 2.4 9.6 3.8 15.2 4.8 18.4 6.0 240 ] 1.8 7.1
Max Terminal Voltage voe 320 320 320 320 ] 320
MECHANICAL SPECIFICATIONS
Air Flow m¥/s 3.4x107 4 1x107 4 3x107 4.7x10"? 5.1x10°?
SCFM 7.7 38 92 10 1075
. kg 1.1 1.5 2.1 2.6 3.1
Coil Welight o 2.4 3.5 a5 57 6.8
mem 142.0 202.0 262.0 3220 382.0
Coil Length in 5.8 3.0 10 3 127 15
Heat Sink Area mm 254x254 254x254 254x%254 254x406 254x406
[Thickness 25.4 mm (1 in)] in 10x10 10x10 10x10 14x18 14x16
) kg/m 23.30 23.30 23.20 23.30 23.30
Magnet Track Weight /it 15.70 15.70 15.70 15.70 15 70
. . mm 30.00 30.00 30.00 30.00 30.00
Magnetic Pole Pitch n 1.18 1.18 1,18 118 1.18

Ail Aerotech amglfiars are rated in Amp_,, use force constant Amp“ when s1zing.
All pacformance and alectrical motor specificatians £10%.
Specifications at 125°C operaung temperature unless otherwise specified.

Application

BLMH linear motors used in high-
performance Aerotech AGS20000
ZAantry system.

AN

AESCITECH

A
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BLMH Dimensions

M6 X 1 X 9mm Op
Custamer Mig. Hales.

‘ Typ. K Holas. Power Cable
Typ. J Places 50.0 (2.36)
‘—‘s,n [0e3 —— !—-—5.0 0.20) / /
[ ] s
‘_"Ay’_'_‘%ﬂ"ﬂ‘ﬂl“_'_’?__“_?ﬁﬁ Air Caoling Infet
1 P S f——— e ELSTS e For6.4mm(0.25]

e e e e
A

S ‘Laz,a(us] E . - .

B - ~—~ ¢ Forcer ~ \

- ! ‘——— Hall Sensor Cable

P i ' )’ M6 X 1 X 9men Da.
- ! — Custamer Mtg. Holes
‘ /' Typ. H Holes Zach Side.
. ! Forcer Width
I’ = - 50.8{2.007
I (Fareer) / — Hail Sensor .
+— 70 [0.26 ! Typ. G Places L
W | ]"n 0[0.79] —ary %o A o aese o
e . — N ya
1 ! . LI | y | |
-rl—%ha #LLI@ + 0% =l=+ $0+ =d ) i
L : il ' | 4 [ar= Magnet Tragk —, ‘
| it i Losjoro <~ o0
o i 6.6 (3.41] ArGap |7 )
o 100.8 (3.97) Magnet Track - !
8 | Height | 114.1 [4.49]
' 2 | | sap2y Tl Total Height
[ = ' = !
-] ——— . e
w " : = )
i | 30-%;-151 -/ N B — !——'— 7.6 (0.30] Carl Wicth
] . ) SIEEE B o
§0 0 [2.36) | / 8.6mm0.250] o S s ] T e o038 Al Gap
Typ. C Places i [ 11mm(0.394) Dia. CHord M amveresidzy Magnet Air Gap
Customer Mig. Holes, s« apmem=_
| Typ. B Plamg_ .. - .- T 50.8(200) ———
A . )
' (Magnet Track) M5 X 1 X 9mm Dp. Meagent Track Width
Customer Mtg. Holes.
| Typ. E Hotes.
7 Magnet Track / Forcer Clearance
l ( 1.3(0.05) Per side.
-—6-___..._-—3-_--\...__ _— e —)——— - ——— -
4500177 J-._._..
Typ. | L 90.0[3.54] ey
| Typ. O Places.
Dimensions - millimeters inches]
Magnet Track Forcer
Modei No. A B8 c|o| & Modei No. F* G H J K
260mm Jdzmm 3
| w60 T 6 5 | 3 (| 4 BLMH-142 555 4 2] 8
- = - v
/1 7 4Bomm . “502mm >
MTHa80 . | \T 8 7 3 4 \/ BLMH-202 Tas 4 6 2 &
\ "~ —
B00mm- / o 262mm
, | MTHEco T \ 10 ‘9. 5 5 BLMH-262 03 7 8 4 10
720mm 322mm A
MTH720 wAF 12 1 7 8 BLMH-322 126 9 10 4 4 \1’0'/
MTHx custom track lengths available 382mm
~ T BLMH-382 Tgbz-__ kRl 12 8 14
L}} © * Add 10mm(0.29] T Forcer Length for Cable
> o7 Stran Relef.
2.5 Y

This CAD can be downibaded from our web ste.
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BLMH Ordering Information

ParT NuMBer anD ORDERING ExampLe: BLMH-142-A

EMOGSaR R
et fiard s

o

142 mm, 202 mm, 262 mm, 322 mm, 382 mm

Brushless Linear Servomotors — BLMH Series “U” Channel Forcer Coils

BLMH-142-A Linear motor cotl. with HED, air cooling, and temperature swich. Feont=260 N (59 1b) @ 20 ps:
BLMH-202-A Linear motor coil. with HED, air cooling, and temperature switch. Fco_rltmﬁ)g N (90 1b) @ 20 psi
BLMH-262-A Linear motor coil, with HED, air cooling, ant{tempcramrs swuch; F-cont:57() N (128 1b) @ 20 psi
BLMH-322-A Linear motor cotl. with HED. air cooling, and temperature switch. Feont=703 N (158 1b) @ 20 psi
BLMH-382-A Linear motor coil. with HED. air cooling, and temperature switc. Feont=822 N (185 1b) @ 20 ps

BL.MH Opticns

-LH ~ Remove HED sensor from BLMH series foreer coil

“U" Channel Magnet Tracks — MTH Series for BLMH motors

MTH360 “U™ channel magnet irack for use with BLMH forcer coil, 360 mm (14.2 in) length —

MTH480 ~U" channel magnet track, for use with BLMH forcer coil, 480 mm (18.9 n) length E

MTH600 ~U" channel magnet track, for use with BLMH forcer cotl. 600 mm (23.6 n) length =

MTHT720 “U" channel magnet track. for use with BLMH forcer cotl, 720 mm (28.4 in) length ?

MTHx Custom magnet track lengths available.. Pleasé ConsulL factofy,” S
e At PR R N7 .
. — Y Ty L

P n

We constantly ymprove

the quality and performance
of our producis. Please
check our web site for the
most current specifications.
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BLMUC Series LINEAR MOTORS

Rare-Earth Magnet, Brushless Servomotors

e Ultra-compact size for tight space

constraints; 52.0 mm x 20.8 mm

cross section

e Continuous force to 73 N (16.5 1b);
peak force to 292 N (66 Ib)

¢ Non-magnetic forcer coil provides high force with

Aliarnate motor desans coimized for
cust pewaer, #nc soeed are avalable.
Please corsult the factory of our
web st ‘or ihe latest Jesigns.

zero cogging for super-smooth velocity and position controi

e Ideal for pick-and-place machines where Z-axis space is limited

-y
3

The BLMUC linear motor is an ultra-
compact “U-channel” motor
measuring only 32.0 mm x 20.8 mm in
cross section. designed to provide
high force in an ultra-compact
package. The BLMUC is ideally
suited for small load applications
with tight space constraints such as
a pick head on a pick-and-place
machine, and low-mass, high-
acceleration material handling
machines.

The motor consists of a noncontact
forcer coil assembly with Hall-effect
devices, thermal sensor, and “U-

channel” magnet wrack. This design

eliminates backlash, windup. wear
and maintenance 1ssues associared
with ball screws. belts. and rack and
pinions.

The moving forcer coil assembly is a

compact, reinforced ceramic epoxy .

structure. The m-onless “design-
eliminates cogging and eddv-currem
losses that otherwise would limit
speed and produce additional heat.
To produce the highest ms force, air
cooling is standard.

These linear motors are ideal for any
application that requires high levels
of positioning resolution and

The BLMUC shown with
Aerotech’s linear motor line.

accuracy. BLMUC sertes linear
motars are forgiving to align, gasy to
assemble. and keeo the mugnetic rield
well-contained. Magnert tracks are
stackable for any travei length. They
are also suited for cleanroom use as
they produce no particulates.

The BLMUC can be driven using
standard Aerotech brushless
amplifiers and controllers to provide
a complerte integrated system. &

Advanced magnetic field
synthesis and analysis yields
highest motor output power per ;
unit volume. N
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BLMUC Specifications

MQTOR ODE {8 : z 2 z =
PERFORMANCE SPECIFICATIONS
Continuous @ 1.36 bar N 32.2 433 52.2 731
Force 20 psa b 7 31 Q7 1.7 165
Continuous N 24 38 31.9 34.8 47.9
Force, no air Ib 5.55 735 7.87 107
N 130 173 209 292
Peak Force o 28.2 388 47 46
ELECTRICAL SPECIFICATIONS
Winding Designation -A -A -A -A
o vimls 787 10 24 12.99 18.11
BEMF, line-line Viin/s 0.20 0.26 0.33 0.46
Continuous @ 1.36 bar Amo_ 1,52 137 1,54 4.54
Current 20 psi .L\mu,'m5 328 338 3.21 3.21
Continuous Amp 3.48 3.2 3.05 2.97
Current, no air Amp 2.46 2.31 2.16 2.10
-~ NFAmD 5.37 1094 11 80 16.05
* Ib/Ame. 180 2.24 2.60 1.51
Force Constant, oK
ine dri
sine darive NIAmD._ 9.72 1420 16.40 22.70
o Io/AMp. 226 317 367 511
@ -, ms
=)
e
5 NVW 3.50 430 5 5.20
= Motor Constant Ib/NW 0.7% 0.36 1 1.18
-3
oL
W Thermal @ (1.36 bar, 20 psi) R 1.15 098 0.71 0.49
| Resistance (no cooling) Ciw 197 - Bl A R 1.5 138
K5 : — TR AR St
Resistance, 25°C, line-line ohms Lkl !,,..__.:!‘,, t’!‘:ﬂ?’iﬁ.'::fg 6.5 8.9
Resistance, 125°C, line-line ohms 5.6 I 9 1 12.5
Inductance, line-line mH 0.51 0.70 0.87 1.10
Max Terminal Voitage voeC 160 160 180 160
MECHANICAL SPECIFICATIONS
Air Flow m¥/s 0.7x10° 1.1x107 1.1x107 1.3x1073
SCFM 153 Z4 2.3 27
; . kg 0.10 0.12 0.14 0.20
Coil Weight b 0.22 0.25 0.31 0.44
) mm 790 95.0 111.0 143.0
Coil Length " 11 3.74 4.37 5.63
Heat Sink Area . mm 254x254 254x254 254x254 254x254
[Thickness 25.4 mm (1 in)] in 10x10 10x10 10x10 10x10
. kg/m 4.04 104 4.04 4.04
Magnet Track Weight Ib/ft 2.72 2.72 2.72 2.72
. . mm 16.00 16.00 16.00 16.00
Magnetic Pole Pitch in 0.63 0.53 0.63 0.83
All Aerotech ampifiers are rated in Amp,,: use force constant n Amp}_ when s1zing.
All performance and electncal motor specifications £10%.
Specifications at 125" C operating temperature unless otherwise specified.
Application
BIMUC linear motor used in high-performance
Aerotech ALS130 positioning stage.
WORLD HEADQUARTERS: Aerotech, Inc., 101 Zeta Drive, Pittsburgh, PA 15238, USA 412-963-T470 Fax:412-063-745¢ www.aeratechine.com A
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BLMUC Dimensions / Ordering Info

rmation

—

“FT - Magnet Track Length

Magnet Track—

) 320(1260] Typ.
/—— Motor Cable 0 75m{307] Lg.
This CAD can be downioaded from our web site. M3 X 05X70.27) Dp. - 15.75(0 620! A ° B0
B® Mtg. Holes, —— & - 788(6.310]
, S ) } Arr Cooling Port
I{ —— TV T Y T L " For 3mm({1/87 IO, Tubing
‘ — s E R W S T e N
i Sensor Cable 0.75m(307) Lg.

e

| — M3 X 0.5 X 5.0{20} Op

. . g “C" Mtg. Holes.

*A" - Forcar Langih .
0 Forcer Width Forcer
32.0 {1 260 —ET R
S 1 ; 20.8[0.82) ’ 120005
r3of 1 Typ — Hall Sensor i ~2000.08
T 5 - l = T 7 / : [oY<! : , Ar Gap
i N
25.0(1.772) P & l__ 52.0 [2.08] 37011 48]
‘ - 10[0.16] Totai Height Magnet Track Height
T !
— 16 0(0.63] : S / _] L
; 32.001.260] Typ. - 16.00.63] K — 3.3(0.15] Corl Width
LN
i

@3.4(0.132) Thru.
@6.770.264] C'Sore %2(0 075 Do
"GMIg koles. ¥ T

s

5.4 (0.21] Magnet Ax Gap —— =

20.8 [0.82] Magnet Track Wiath

[

Magnet Track / Forcer Clearance

0 8 [0.03] Per Side

M3 X 7[0.27] Do. 24.010.848] Typ.

“HT Mig. Hales.
G- Hales. 48.0(1.890] Tyo.

Dimenskons - millimetars [inches]
Magnet Track

Forcar “ e e, e e,

Modei No F G| H nModel NG, ki i Bt § O o A B F

MTUC-96 96.0[3.80( 1|2 aLMUC-79 79.0BIT |+ & et 4,@%@

MTUC-224 | 2240(8.82) [ 7 ] 4 BLMUC-35 95.0(8.74] |- @ 22 5[0.881-F 255(4001

MTUC-352 | 3532.0(13.88]| 11] & BLMUC-111 [ 111.0(4.377 | 5[ 8 B0.5{17201 | 17 ¥10.69] .

MTUC<416 | 416.0[16.38]| 13] 8 BLMUC-143 | 143.0{563] | 8 | B [14.5{0.571 | 1 S{0.06} Aerotech has extensive

n-house design and
manufacturing capabilities,
Custom configurations are
available for all products.

MTUCx custom track lengths available * BLMUC-143 Shown

PART NumBer anD OrpeRING ExampLe: BLMUC-79-A

Ge3isBidard WindiRa R
76 cm (2.5 &) fiying leads std

Brushless Linear Servomotors = BLMUC Series “U” Channel Forcer Coils

BLMUC-79-A Linear motor coil, with HED, air cooling, and temperature swiich, Fcont=32 N (7.3-lb) @ 20 psi

BLMUC-95-A Linear motor coil, with HED, air cooling, and temperature swiich, Feont=43 N (9.7 |b) @ 20 pst

BLMUC-111-A Linear motor coil, with HED, air cooling, and temperature switch, Feont=52 N (11.7 Ib) @ 20 psi
BLMUC-143-A Linear motor coil, with HED, air cooling, and temperature switch, Feont=73 N (16.5 1b) i@ 20 psi
BLMUC Options

-LH Remove HED sensor from BLMUC series forcer coil

“U” Channei Magnet Tracks — MTUC Series for BLMUC motors

MTUC96 “U” channel magnet track for use with BLMUC forcer coil, 96 mm (3.8 in) length
MTUC224 “U” channel magnet track, for use with BLMUC forcer coil,‘224 mm (8.8 in) length
MTUC352 “U™ channel magnet track, for use with BLMUC forcer coil, 352 mm (13.9 in) length
MTUC416 “UU” chaonel magnet track, for use with BLMUC forcer coil, 416 mm (16.4 in) length
MTUCx Custom magnet track lengths available. Please consult factory

A

AEFEITECH

A4
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Mt o< - ABL8000 M S s A2 5 -F 4 445
LINEAR AIR BEARING STAGES

ABL8000

® Active air preload on all air bearing surfaces

®* |ntegrated XY subsystems including granite

®* Travel to 1 meter

® Linear encoder or laser interferometer feedback

. . . - o 3E i
®* High stiffness for heavy loads and excellent geometrical performance %ﬁ%

The ABL8000 was introduced to meet
the needs of high-pgrformance
applications. Leading edge
manufacturing, particularly in the
semiconductor and data storage
industries, demands positioning
tolerances beyond the capability of
conventional ball screw and
mechanical bearing-based
positioning systems.

Air Bearing Design

The ABL800Q incorporates an active
preload on both vertical and
horizontal surfaces. The opposing
thin film pressure maintains the
bearing nominal gap tolerance. This

. AEROTECH-

ADVANTAGES

- Wide bearing spacing and 'a‘
fully preloaded design gives

~-the ABL8000 outstanding ---——-

moment stiffness for
maximum performance.

VAN

AERCOTECH

hvd

design. in addition to the large air
bearing surface thar distributes the
load over a large surface area.
results in a stage with outstanding
stiffness that is ideal for heavv or
offser loading.

Proprietary manufacturing
techniques result in a stage with
unsurpassed' geomertrical -
charac:erisﬁcﬁl’{hg;@ bearing has
an inherent averaging.effect that
maximizes performafice. The thin film
will fill small surface voids and ailow
for other irregularities. This
characteristic vields superior pitch.
roll, yaw, straightness and flatness
specifications.

Linear Motor Drive

The driving force behind this stage
is Aerotech’s BLM series brushless
linear servomotor. Aerotech’s long
history and experience as a motor
manufacturer is reflected in this
design. The BLM utilizes an ironless
forcer, which means there 15 zero
cogging and no attractive forces -
resulting in unsurpassed
smoothness of motion. Capable of
generating high force and velociry.
the BLM represents the ulumate
combination of power and
performance.

Zero Maintenance

Qur zotally noncontact air bearing.
roneoniact linear motor anve, and
noneontac: teedback device ensure
vears of maintenance-iree operation
at the high performance evels that are
expected oF Aerorech equipment.
Because there is no mechanical
contact betwesn moving elements,
the ABL3000 experiences no wear or
reduction 1n performance vver time.
Service lite is virtually untimited and
since there 15 no lubrication — only
clean, drv gas — air beartngs are 1deal
for ¢lean room and medical
applications.

Cable Management

We carefully optimize the cable bend
radius to ensure vears of trouble-free
operation. [n the unlikely event of
farlure. Aerotech’s modular design
makes cable replacement quick and
easy with minimal downtime.

To tacilitate integration nto the final
svsiem. we mclude all customer-
required cables. air hoses. etc. in our
CMS bundle. Both ends are tully
connectorized ror simple integration
into the customer’'s machine. &

Accuracy

- . _Best

Load (kg)

Travel {mm)

il
B

1000 mm

WORLD HEADQUARTERS: Aerotech, Inc., 101 Zata Drive, Pittsburgh, PA 15238, USA  412-963-7470 Fax:412-363-7438 www.aarotechinc.com
Aerotach, Ltd., Jupiter House, Callava Park, Aldermaston, Berkshira RG7 8NN, UK 44-118-9409400 Fax:44-118-3815022 www,gerotech-surope.com 1 9
Aerotech GmbH, S0d-Wast-Park 90, D-80449 NUmberg, Germany 49-911-9679370 Fax:49.911-36793720 www.Jerotecn=2urope.com




ABLB000 Series Linear Air Bearing Specifications

Totai Travei 200 mm (8 n) 300 mm (121) | 400 mm (16in) | 500 mm (20 in) | 750 mm (30 in) | 1000 mm (40 in)
Drive System Urear Brusheess Servomator - BLM-264-A ar BLM-142-A
Feedback Momcorzact Linear Encoder (LN or LT) or Laser interferometer (LZR)
LN 0.004 ym - 0.2 ym (0.16 win - 8 pin)
Resolution LT 0.02 ym - 1.0 pm (0.8 pm - 40 pir)
LZR 0.2 nm - 79 ram (0.012 pin - 3.2 yin)
Maximum Travel Speed(!) 2 Vs (80 ivs)
- Maximum Linear Acceleration | 2g- 20 nvs? (768 in/s?) (no-ioad)
B | Maximum Load® 70.0 kg (154.0 1) to 140.0 kg (208.0 b)
P | continuous Air (20 psi) BLM-264-A - 276.0 N (62.0 tb); BLM-142-A 168.0 N (37.9 |b)
-3 |stall Forco &9 No Air BLM-264-A - 207.0 N (46.4 1): BLM-142-A 109.0 N (24.6 Ib)
= ~
B3 | Peak Force ¥ BLM-264-A - 1106.0 M (248.0 b); BLM-142-A §73.0 N (151.0 1)
o N HALARS) =0.5 um (220 pin) 1 20.75 ym (=30 pin) | =1.0 prm (240 pn)
',4'. Standard +5.0 um (=200 pin)
Overall ) HALAR®! =0.5 pm (220 Hin) 0.75 pm (=30 pin)- 1.0 pm (240 pin)
Accy
racy U andard 8.0 um 212.0 pm £16.0 pm =24.0 pm 30,0 pm =40.0 ym
(%320 pm) (=480 pin} (+640 pin) {=960 pin) (1200 win) (=1600 pin)
LZR Standard =10 ppm; Compensated =1.5 ppm®
LN =0.2 pum (£8 pin) =0.3 pym (=12 pin) =0.4 pm (=16 um)
Repeatability
LT 0.2 pm (=8 pin) 0.3 pm (=12 pin) =0.4 ym (=16 yin)
Differential 0.25 prv25 mm (10 piryin) 0.50 urrv25 mm (20 pinYing
Stralghtness =0.4 .75 1.5 =2.0 3.0 =4.0
and Flatness -4 pm =0.75 pm x1.0 pm -0 pm =3.0 ym =4.0 pm
Meximum Deviation (=16 i) (230 i)« | (5B i) - o (280 pin) (120 yir) (+160 pi)
Pitch / Roll / Yaw 0.25 arc sec/25 mm
Operating Pressurel” 80 psi £5 psi
Air Consumption® < 2¢fm @ 80 psi
70.0 kg 77.0 ky 85.5 kg 93.5 kg 113.0 kg 131.5 kg
Nominal Stage Welght (154.3 1) (169.8 1b) (188.5 1) (206.1 ) (249.1 1b) (289.9 b)
Material Alumiresm
Finish Hard Coatirg (62 Rockwell Hardress Teflon Imoregmted)
Nates: 1. Mammum speed based oq Stage capabdty; maxamum appiication wlocty may be limeed by system data rate and system resolution.
2. Maxmum aad based oo beanrgy L MR appl faad may be limted by accaleraton requrements.,
3. Thermal mdatins of postonmg stage with respect to perfomante may fimd Contarous force oulpaL
4, Force may be limted by ampiifier outpu,
5. Avalabie with UNIDEX senes. controtler,
§. Requres ervronmental comoensation See LZR section tor more informaton.
7. To protect ax bearng agamst Under-pressure, an in-ine pressire swiich ted to UNIDEX 500 / 800 E-stop inpdt is recommended.
3. Air supply must be ciean, dry to 0° F dewporx ardd fftered 10 0.25 um or better; recommend rtrogen at 99.9% purty.
StanparRo MoOTOR INFORMATION - LC CARRIAGE WITH =10 MOTOR i
- Tyee. .~~~ Mobe.. - Bus - iy - CABLE. ~ ol ‘Drve "~ * - MOTOR CONNECTOR -
BMCHPD / BFCMX | U517/ DRS00/ DR600 |
Linsar BES01 + BA LT LT A
Brshess |  BLM-264-A wio | ee82A,  Cot | pyepn ) BRCMX o S
Servo 320 VDC | \pto24.8 A__ Peak BAI e
BMP2HPD / BFCMX 1002

StanparD MoTor INFORMATION ~ SC CARRIAGE WITH -5 MOTOR

...Cooe: ; Moosi: Bus Aurs *, Casie,
BMCHPD/ BFCMX | U511/ DRS00 / DR60O
BE501 + BA
BLM-142-A Sl ® 138 A Com | pyenpn / BFCMX
320VOC | 1pt015.0 A__ Peak 8AJ
BMP2ZHPD / BFCMX U100Z
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ABLS8000 Series Linear Air Bearing Specifications

RESOLUTION INFORMATION

" Cooe © SieNAL T :,'TRAVEL:I Sver E’Ncuum cBth'E;m‘:_

Perwp "
LN 4 uym 0.004 gm - 0.2 ym Requires External Systern Data Rate /\/
. A 1 st b FReRc
LZR 316.5 nm 79 nm integral A/ 8 m/s' ! ) P2
1LZR 316.5 nm 03n0m- 158 nm Requires External Systern Data Rate /\/
Notes: 1. Requires system data rate of at least 14 MHz.
2.5
2
@
E 15
=
]
8 1 +— - ——16MHz —
@
> \

0

0.001 0.010 0.100 1.000 - {..
Resolution {microns) -

Veiocity vs. Resolution as a function of system data rate The ABLB00O is typically provided as a complete xy

(ABL8000 with LTAS or LNAS encoder) assembly with integrated cable management for

customer cabling, as well as a granite mounting base.
2.5 '——TJ:;TP““ {Instantaneous) : 2.5 ——n . ™Peak (Instantghéah"s]
| e Continuous (100% Duty) .. wm———C ontinuous (100% Duty)

Acceleration (g)

Acceleration (g)

kg ? 1]5 3P 4§ 60 715
T 1 T I i T O 0 B
1o 0 25 50 75 100 125 150 b a 25 50 75 100 125 150
Mass Mass
Acceleration vs. Mass Acceleration vs. Mass
{ABLB000-LC with BLM-264-A motor), (ABLBQ00-SC with BLM-142-A motor).
A WORLD HEADQUARTERS: Aerotech, Inc.. 101 Zeta Drive, Pittsburgh, PA 15238, USA 412-963-7470 Fax:412-963-7459 www.aerotechinc.com
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ABL8000 Series Linear Air Bearing Specifications

- 350 350
- 300 300
1 250 250
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-] ] o E
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| 100 + 100
50 - 50
@ 0 0
=’ 0 50 100 150 200 250 300 mm 0 50 100 150 200 250 300 mm
-
LLL .
o 0 2 4 6 8 10 12 in 0 2 4 6 & 10 12 in
-3 Distance of Load C.G. from Tabletop Distance of Load C.G. from Tabletop
L,andL_ Cantilevered Load Capacity L, and L__ Cantilevered Load Capacity
T (ABL8000-LC) (ABLB000-SC)
ABL8000 Linear Air Bearing Dimensions
ABL8000-LC M8-1.25 Thew P
[375-16) Thig  pevmmms (o= OB ATY6,00] Sams taiTng
Suge Mgy 418 4| ¢ i Tapaitn,
Hm@ "_ 3 4 —igles 13}
| |
177.8{7.00]
406 4 (16.00] *}-_.
177.8 (7.00}
Stage Air Line Connection l
Stage Motor Connection L ——
Stage Fewaback Conneclion \ \‘\ \ .
e -\ —
Cusiomer Cable Connection \ \\ ~_1 2 Travel [— ?’E&ig‘,rﬁ\éﬂeg — 2 Trevel |—
[ ] " — — =
i 1 == T ! o
l 7 T 113.6 [4.48]
o, ! — | | BB CRRCA BN R BT A
: T 0 v ] !
‘ i 3121123 I ‘ ‘p,__c ' B ; 8 —c—
‘ | 155 6 [14.00] i 80.0(3.15] A
i 86,4 {19 15]
Basic Totai Dimensions - Milimeters {lncnes!
Model Travel A g C =)
ABL20020-LC | 200.0{8.00) 885.8[27.00] | 228.6(2.00] - g
ABLS0030-LC | 300.0{12.00] | 787.4{31.00] | 228.6(9 CO| - g
AELBO040-LC | 400.0(16.00] | 889.0(35.001 | 228.6(9.00] - 3
ABLBOOSO-LC | 500.0[20.00] | 990.6([39.00] | 228.6(8.00] - 5
ABLB0OTS-LC | 750.0[30.00] | 1244.6 [49.00] | 228.6[9.001 | 285.8[11.25]| 10
ABLB0100-LC |1000.0 [40.00] | 1498.6 [59.00] | 228,619 00] | 285.8[%1 251 10
CADs can te downloaded fram our web site.
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ABL8000 Series Linear Air Bearing Dimensions

ABL8000-SC
M8g-1,25 Thru j—en 254.0 [10.00] ——mi M§-1.0 Thd
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CADs can be downloaded frem our web stte. ! ~ ol : 2
= ET* | “—\IEE
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204 0(8.03] ;
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1
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3.1 [2.49]
Stage Arr Line Connecticn {

|
1
t a
|

T

Stage Moter Connection e —

|
Stage Feedback Connection [
1 il [ [
172 Travel
Customer Cable Cannection 172 Travel — ot Travei?i Travel
\ . 7 Mtg. Foles
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[ | I
2 . 2 L
E_ull_ -
szpzad l} G 3 ) c—1
\__ 355 6 [14.00] ——«J — 80.0 3.15] | = A
| 486.4 {19.15] l ;4 o ) '4-«‘-"-:."’
fasic ot Bimensions - Milflmetars {Incnes)
Modal Travel A 8 c o]

o

ABLBD020-SC | 200.0 (8.00) 333.4 [21 0Q] 177 8[7.00] -

@

ABLB0030-SC | 300.0 (12.00} §35.0 [28.001 177 8 [7 Q0] -

ABLBOC40-SC | 400.0 [16.00] 736.5 [29.00] 228.6(9.00) -

@

ABLS00SO-SC | 500.0[20.00] | 838.2(33.00] | 228.5(9 00

@

ABLBOO7S-SC | 750.0(30.00] | 1092.2 43.00] 228.6 {9.00] 285 8 [11 25) 10
ABLBO100-SC |1000.0 [40.00] | 1346 2(53.00] | 228.6{900] | 285.8(11.25] 10

in-house design and
manufacturing capabilities,
Custom configurations are
available for all products.
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