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Galeria NP AFM

Patterned Wafer Analysis

An atomic force microscope is a very high resolution stylus profiler capable of making several types of measurements on processed wafers. The following is
an example of measurements on a patterned wafer that was polished by CMP.

Below is a video microscope image of a the region where the three measurements are made. Also visible in the video microscope image is the cantilever; the
red is from the laser used in the AFM force sensor. The regions where measurements are made are identified as 1, 2 and 3 in the video microscope image.

Region 1 - Visualization
Region 2 - Surface Texture

Region 3 - Step Height Measurements

Region 1 - Visualization

Scanning on the square identified as region 1 results in the AFM image illustrated below. At random locations in the image there are pockmarks, not visible in
the video microscope image. By zooming in with the AFM, we can see in the right image that the pockmarks have debris at their edges. The width of the
pockmarks is about 90 nm and the depth is 10nm.
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Region 2 - Surface Texture
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Scans of region 2 do not show noticeable surface structure, as was observed in region 1. A 3-D color scale image of region 2 is shown below. The surface
roughness (Sa) of this region is 1.69 nm which is 10 times greater than the noise floor of the AFM used for generating this image

Region 3 - Step Height Measurements

Minimum:
Maximum
Median:
Ra (Sa):
Rms (Sq):
Skew
Kurtosis:

Surface area

Projected area:

Inclination 6

Inclination @

15.43 nm
7.12nm
29.85 nm
15.39 nm
1.69 nm
211 nm
0.135

0.05
100.166 pm?
100.000 pm?
0.0 deg

-71.8 deg

Average value:

Region 3 is a series of lines that are about 1 ym wide, and are visible in the video optical microscope. An AFM image of these lines is illustrated below. Using

a histogram of the AFM image the height of the lines is readily measured to be 43 nm
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Para mas informacion: https://www.afmworkshop.com/afm-products/atomic-force-

microscopes/n p-afm
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Interesting Images

070 ym

0.00 ym

40 X 40 micron, 3-D display of an ink drop place on the 12 X 12 micron 2-D view of a grating pattern with @ 0.5
conductive trace. micron pitch.

5 X 5 micron 3-D display a pattern stamped into a polymer 2 X 2 micron 3-D display of the a pattern stamped in a
sample. polymer sample. The spacing between feature is 0.25
microns.

Para mas informacion: https://www.afmworkshop.com/afm-products/atomic-force-
microscopes/np-afm
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Left: Color scale image of a hologram pattern

Tog: Line profile showing the height of the featurss in the hologram are 2.2

mecrons.

237 nm

Left: Color scale image of 3 hologram pattern

Tog: Line profile showing the height of the fastures in ¢
fmicrons.

he hologram are 2.8

Para mas informacion: https://www.afmworkshop.com/afm-products/atomic-force-

microscopes/n p-afm



https://www.afmworkshop.com/afm-products/atomic-force-microscopes/np-afm
https://www.afmworkshop.com/afm-products/atomic-force-microscopes/np-afm

mtb

TECNOLOGIA DE PRECISION

Grating Metrology

f the holographic grating. The pitch is .271 micrens and
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Left: 2 X 1 micron scan of 3 grating

Tog: Line profile of the grating. The pitch is .5 microns and the height s
117 nm
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