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= The products you make must
meet your customer’s
specifications exactly. But can
you also measure what you
make? And do you dare guarantee

the results down to the very e e
BIS nanometre? Standard measuring
equipment usually does not
L] suffice. Especially not where it
. -:!i‘: A concerns object‘s Fhat are difficult
i to measure or difficult
T

circumstances.
2005 5 30 6 6 m  |ISARA is the most accurate three-

dimensional CMM available on the
market. In the measurement range
of 100 x 100 x 40 mm a volumetric
accuracy of 30 nm is achieved.
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Abbe principle T TR R Metrology and' structural .fJfa_@;e RS Pt
= To avoid parallax errors, a = The requirements for the
measuring system must be placed metrology and structural
coaxially with the axis along functions are completely different.
which displacements are to be ISARA achieves a substantial
measured.

erformance increase b
= This is known as the Abbe 4 inerease by

principle. In ISARA, the Abbe applying different frames to
. , ; N
principle is fulfilled in all three - g - perform these functions. . - =g
coordinate axes over the entire | ‘== = While the metrology frame is - | A T
measuring volume. . y optimized for positional stability [—
= This resulted in a system with a ———— | L W | [ | of the measurement systems, the T |
stationary probe and a moving ot g s . | base frame handles the actuator oo P g i R
product table. The position of this . forces. Deformations of the base ~ o
table is measured using three e frame have no influence on the gl ot I
pl‘?ﬁirg:]rqroer,:azsz)hn}g;ferometers = | measurement, due to the stress- [ i 1
wi sati 1l - -
temperatSre, air pressure and £1] :::re;](ézupllng between the two
relative humidity. - v e 11 :
1 Pl - -
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Therma_.sensmwty ..‘:_g_" M Positioning acecuracy _-‘?_# e L N
= In general, thermal effects are one of " g:&:ialuheegeggt%ﬂ#‘% %ggﬁiiglr?gffthe
the largest sources of non- :
g h . roduct table and the probe
repeatability in measuring machine geflections are measu'r)ed with
accuracy. ISARA minimizes these nanometer level accuracy, imposes
effects by making use of the low- relatively low positioning accuracy
expansion materials Zerodur® and hegwug\fg:e{gzggut:‘eetﬁ;?‘;“M‘ﬁdtg?!;g e
Invar® for the mirror table and the § — of probeé can be used with the
metrology frame. na AR AR system, ISARA still has sub-micron
= The measurement area is covered [ % ¢y iuyviy] positioning capabilities. —
with an enclosure to minimize heat | = * * e dynamic behavior of the wedger Ly e
input from the environment of the w T shaped stage design (patent i -
L § la S T TN i —— pending) is superior to that of gy
machine (e.g. operators). A specially| | ¥ = " =S¥V T e vy conventionally stacked designs, ¥
coated aluminum shielding filters L ] g‘;bg‘%%geﬁamf ?oagr*gfgcet g'ljélrh o L,
°h”‘ fast ‘empf]’ar‘]“'e Charl‘ges befO’e [ rmmgm= -1 | & delicate probes, the system will [
they can reach the metrology frame. Fron i .- H always stop within 10 um at normal |- g gy b
Thanks to this optimized design, e measuring speeds (1 mm/s). A - L— ——
ISARA is able to reduce its thermal | ™. R Sgﬁﬁ'ﬂ'g)'Efa'ts’{iﬁgu”}pggff‘égééé’?ﬁ%”t i —— — i
o, e o | L - | ¥ | ~ -
sensitivity to the nanometer level. | | 7 power glssipation of the positioning| =
‘ — T F T o table to less than 0,1 W per axis. '
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= Avery important design aspect of - Thrge ultra prtecisi?ndqa?atzﬁance

ISARA is the ability to _calibrate E:gbgsbgrdeyl,nuggcriafgr &gtgrmiening

the metrology loop using the the displacement of the aluminium

machine itself. Since the Abbe discs connected to leafsprings

principle is fulfilled for all axes, Bglddmkgnlgni:gyclusfh%y using rigid

f b : y ki ics,

geometric calibration only displacement of the stylus ball is

concerns the shape of the mirror computed from these three sensor

table (flatness deviation and out- readings.

ofsquareness). retmgy e I = Typical characteristics of this
= This is performed with a well- _— 1|~ e probgg slys(}em are.

known reference body. All \ s B S Imp'e cesign

. —cl Low moving mass

sensors and other measuring | 1 ‘e Capacitance sensors

systems used in ISARA are . 1 e Isotropic stiffness in X, Y and Z

calibrated and traceable to well- B - = This probe has been realised in

known international standards. | e gy e e collaboration with: National

— | - L Physical Laboratory (NPL),
‘o Teddington, UK.
e T i
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Probe 2 T e LR ISARA BPecifiCalions « hgts tm aiily Tl

= The suspension of the probing
body is realised with 3 leafsprings,
each containing 4 piezo-resistive
strain gauges arranged in a
Wheatstone bridge configuration.
The change in resistance of these
three bridges is a measure for the
stylus ball displacement of the
probe.
= Typical characteristics of this probing
system are:
Small size
Extreme light weight: 20 mg.
Long term stability
m  This probe has been developed with
the section Precision Engineering of
Eindhoven University of Technology,
the Netherlands.
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Measuring volume 100 x 100 x 40 mm
Maximum product mass 6 kg

Machine measuring uncertainty

X &Y axis UL =15nm

Z axis U1 =25nm

Volumetric U3 =30 nm

m  Main dimensions

Measuring machine
= - enclosure down 1100 x 1100 x 1700 mm
= - enclosure up 1100 x 1100 x 2200 mm
= Control cabinet 550 x 800 x 1250 mm

Machine mass 800 kg
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Probe ‘: - iz
m Probel
Stylus length 15 mm
Stylus ball diameter 300 pm
Measuring range XY: +/-20 pm, Z: -20 pm
Typical measuring force 0,2 mN
Resolution 3 nm
m Probe 2
Stylus length 8 mm
Stylus ball diameter 500 pm
Measuring range 25 pm
Typical measuring force < 1 mN
Resolution 1 nm
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I 10A R 001Q 01V 1'386'\/' v 0.045% Sy’
00101 m R (]
000101802 v 1/3 x (4.5 x 105)2
6.75x10°10 (V2) 0.026 mV
DVM 10°Q >
R S,s
I 6x 10%Q k=2
(0.01 x 1/2 x 6 x 10%)2
1=UR R0.01€ 9x 1012(Q?) 3uQ
< A ~\V\\A
o DVM
1
12 U " U
100.03 mV
8.1x101° V2 0.028 mV
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I = U/R = 0.10003/0.010018 = 9.985 A x y
- : e y =f(x)
di/du=1R % dxy V1 dy,
dl/ dR = U/R?
U, dy, =f(x,) dx,
U?= (LR)2 X (Syy® + S,5%) + (UIR?)? X (S,5%)
=24.6 x 10 (A?) R Y
U, =5x 103 (A) )
u dy, L~ F(xy)
u=2xu,=0.01(A) y
1 =
9.985+0.01 A Ly f(x)
dx,; X
1 >
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n n
150 mm 0.05 mm
@50 mm ] =+0.05 mm 0.029mm B
N B
™ = 0.001 mm
n 0.015mm A
= 20 20 26
3 [ 0.005 mm B
n +0.2 n
0.033 mm
]
k=2 U ==0.07 mm
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ISO 1 Geometrical Product Specifications (GPS) — Standard
reference temperature for geometrical product specifications
1 Scope
N S This International Standard specifies the standard reference
temperature for geometrical product specifications.
L - 2 Standard reference temperature
The standard reference temperature for geometrical product
specification is fixed at 20
| |
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