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Recently, there has been a growing interest in develop-
ing terahertz (THz) techniques to a novel imaging modal-
ity. The attractive features of THz imaging can be sum-
marized as follows: (1) THz wave radiation is nonionizing
and nondestructive and hence is relatively safe; (2) These
methods suggest the possibility of noninvasive imaging of
structure with submillimeter-scale resolution; (3) Many
materials are relatively transparent to THz waves, includ-
ing paper, plastic, cloth, and dehydrated biological tissues.
As many chemical compounds show specific frequency-
dependent absorption in the THz range, the THz image
can show the distribution of the spectral properties of the
structures. The THz imaging techniques have been demon-
strated for various practical applications, such as biomed-
ical diagnostics, semiconductor wafer diagnostics, inspec-
tion of personal effects, quality control of packaged goods,
inspection of artwork, and moisture analysis for agricul-
ture.

Most THz imaging methods have been used to identify
the existence of a target. A transillumination THz image
shows the sum of the absorption in each component when a
sample includes various components. Therefore, the differ-
ences between components cannot be discriminated from
THz images clearly. We separated the component spa-
tial patterns of frequency-dependent absorptions in chem-
icals and frequency-independent components such as plas-
tic, paper and measurement noise in terahertz (THz) spec-
troscopic images using known spectral curves. Our mea-
surement system, which uses a widely tunable coherent
THz wave parametric oscillator source, can image at a
specific frequency in the range between 1 THz and 3 THz.
The component patterns of chemicals can be much clearly
extracted by the use of the frequency-independent com-
ponents. This method could be successful for inspecting
various chemical compositions inside mail and package.

‘We have also developed a laser-terahertz emission mi-
croscope (LTEM) for inspecting the electrical faults in inte-
grated circuits. The inspection and fault analysis of semi-
conductor devices has become a critical issue with increas-
ing demands for quality and reliability in circuits. Re-
cently, we have developed LTEM that can be applied for
the noncontact and nondestructive inspection of the elec-
trical faults in circuits. The LTEM can image the emitted
THz amplitude profile by scanning the sample with fem-
tosecond (fs) laser pulses. The amplitude of the THz ra-
diation by transient photo-current is proportional to the
local electric field at the laser-irradiated area. Therefore,
the LTEM image of the semiconductor device while it op-
erates reflects the electric field distribution in the chip. By
comparing the LTEM image of a normal chip with that
of a damaged chip, we can localize the electrical faults in
the chip. Further we improved the spatial resolution of the
system and successfully obtained the THz emission image
in a microprocessor chip on standby mode.
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