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Claims

1. A system for directly measuring a characteristic of a semiconductor wafer comprising:
a fixture for supporting the semiconductor wafer and for moving the semiconductor wafer in an

XY plane;

a sensor having an optical axis that is perpendicular to the XY plane in which the fixture moves
the semiconductor wafer, the sensor further comprising:

an illumination source, collimator and objective lens that outputs a focused light that is
incident upon a non-etched surface of the semiconductor wafer, the focused light
including at least one wavelength to which the semiconductor wafer is at least
partially transparent, wherein a direct optical path is established between the
collimator and the objective lens; and,

a light sensitive spectrometer that receives at least a portion of the focused light that is
returned from the semiconductor wafer and which generates an analog spectrum
optical frequency signal indicative of the characteristic of the semiconductor
wafer at the position at which the focused light is incident upon the
semiconductor wafer; and,

an analog-to-digital converter (ADC) that receives the analog spectrum optical frequency
signal from the light sensitive spectrometer and which outputs a corresponding
digital data signal; and,

a computer coupled to both the fixture and to the sensor to coordinate their operation and which
determines from the digital data signal the characteristic of the semiconductor wafer
relative to an etched surface of the wafer that is opposed to the non-etched surface of the

wafer.

2. The system of claim 1 wherein the semiconductor wafer comprises a high aspect ratio
feature etched into an etched surface of the semiconductor wafer, the etched surface

being opposite the non-etched surface of the semiconductor wafer.

3. The system of claim 2 wherein the high aspect ratio feature is selected from a group

consisting of a trench and a through silicon via (TSV).
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4. The system of claim 2 wherein the characteristic of the semiconductor wafer is a depth of
the high aspect ratio feature etched into the etched surface of the semiconductor wafer

relative to the non-etched surface of the semiconductor wafer.

5. The system of claim 1 wherein the illumination source outputs light at least in the

infrared range of wavelengths.

6. A system for directly measuring a characteristic of a semiconductor wafer comprising:

a fixture for supporting the semiconductor wafer and for moving the semiconductor wafer in an
XY plane, the semiconductor wafer having an etched surface, a non-etched surface
opposite the etched surface and a high aspect ratio feature etched into the etched surface
of the semiconductor wafer and positioned between the etched surface and the non-etched
surface;

a sensor having an optical axis that is perpendicular to the XY plane in which the fixture moves
the semiconductor wafer, the sensor further comprising:
an illumination source that outputs a focused light that is incident upon the non-etched

surface of the semiconductor wafer, the focused light including a plurality of
wavelengths with at least one wavelength to which the semiconductor wafer is at
least partially transparent; and,

a light sensitive spectrometer that receives reflected light comprised of at least a portion
of the focused light that is returned from the semiconductor wafer, the reflected
light including light reflected from the etched surface, the non-etched surface and
the high aspect ratio feature, the spectrometer configured to generate an analog
spectrum optical frequency signal indicative of the characteristic of the
semiconductor wafer at the position at which the focused light is incident upon
the semiconductor wafer; and,

an analog-to-digital converter (ADC) that receives the analog spectrum optical frequency signal
from the light sensitive spectrometer and which outputs a corresponding digital data
signal; and,

a computer coupled to both the fixture and to the sensor to coordinate their operation and which

determines from the digital data signal a depth of the high aspect ratio feature of the
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semiconductor wafer relative to the etched surface as a function of interference between
light reflected from the etched surface and the non-etched surface, an index of refraction
of the semiconductor wafer and a wavelength of light received from the etched surface

and the non-etched surface.

7. The system of claim 6 wherein the high aspect ratio feature is selected from a group

consisting of a trench and a through silicon via (TSV).

8. The system of claim 6, wherein the illumination source includes a collimator and an

objective lens.

0. The system of claim 6, wherein the illumination source comprises a swept laser.

10. The system of claim 6, wherein the illumination source comprises a broadband

incoherent infrared source.

1. The system of claims 6, wherein the computer includes software to perform a Fourier

transform on the digital data signal and find a peak amplitude.



