


APPLICATION NEHN14 attoSENSORICS

Ultra Precision Sensors

(@
cylinder 3 z-axis (um)
______ T 0
' 0.1
-0.2
0.3
0.4
-0.5
0.6
0.7
0.8
0.9
-1.0
; 1.1
____________ -1.2
o~ f T T e N
-20
S 20
2
§ (b)
I (blue line), the maximum deviation is less than 200 nm. Other
% than these maximums, the measured surface pro les t well
= to the speci ed diameters of 400 and 315 um.
< . . . .
S Using all interferometric axes simultaneously, a 3D surface
§ _ of a separately measured 200 pum metal cylinder was
g g constructed. Figure 3(a) shows the measured pro le covering
< g a 40 x 28 umz area. The corresponding two dimensional top
(%] © . . . . .
€ * view is plotted in Figure 3(b). Several deformations can
2 be seen: In the center position the object prole clearly
@ shows a dent on its surface with a depth of around 400 nm.
() . . .
< In addition the diameter contour in the front part near
§ x = 0 has a plateau over a length of approximately 10 pm.
T
©
20 -5 -1 '5y_axiso(um)5 13 o In summary, this Application Note shows the IDS’ capability

to precisely measure surface proles of micron-sized

Figure 3: (a) 3D color plot showing the surface morphology of a 200 urQbJeCtS' This same teChn'que IS r_mt I'm'ted t.O static anal_y3|s,
diameter cylinder. Each color represents a 100 nm height step in z-directid€asurements of moving or vibrating microscale-objects
(b) The surface of the metal cylinder also shown as a 2D gure. (even under the inuence of external force) have already

been well implemented.

It is also important to note that this alignment tolerance
will be even larger when measuring on materials with lower
re ectivity, such as glass or sapphire. Moreover, curved
objects with larger dimensions (for example rotating shafts,
or spherical touch probes of coordinate measuring machines)
can also be easily analyzed in detail.

The measured surface contours of two metal cylinders shown in
Figure 2(b) (red and blue solid lines) can now be compared with
their respective ideal circular forms (red and blue dashed lines):
At the top of cylinder 1 (red line) a deviation of approximately
300 nm (red dotted lines) can be seen. For cylinder 2
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