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Business growth in THz market

Market forecast reported in 2015 (source: BCC Research*3)
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*3 BCC Research, “Terahertz Radiation Systems: Technologies and Global Markets®, IAS029D (June., 2015)
http://www.bccresearch.com/market-research/instrumentation-and-sensors/terahertz-radiation-systems-technologies-
global-markets-report-ias029d.html
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Scanning Laser THz Emission Microscope &
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Femtosecond laser

Objective lens

aP SIL

0
0 1020 30 40 50 60 70 80
X (um)

1019312

Compact LTEM unit

e

Osaka University

<] . -

Emitter

Detector

Emitter

SIL (n)

THz I'=.1mm

SIL (n2)

Detector

Laser scan type

Spatial resolution : <1lum(depend on NA of objective lens)

+

Dynamic range: ~3*103

~0.75um ~0.75ym
1 2T
g 6Ul‘(1 J \"; g
B SO |2
&= 2V If\
M I E '\;"A__‘ ”‘\
) 19um i’ (RED iR %;«ﬁ




AT O0—T EILTEM P

Osaka University

1
i
W el
s
B
0.64 um o
=,€_9.._1_._1>_._1_._
i
=
=
g3
<
z
&

Hironaru Murakami et al 2014 J. Phys. D: Appl. Phys. 47 374007
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1. Carrier Acceleration by Built-in Field
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Evaluation of SI MOS interface @

Osaka University

T. Mochizuki, Appl. Phys. Lett. 110, 163502 (2017)

FS Laser Pulse THz Pulse FS Laser Pulse THz Pulse
\ DC bias \ DC bias
ITO &A% , 20 nm, $16mm ITO &R , 20 nm, $16mm
SiO, f& , 3% H, annealed, 90 nm SiO, & , 3% H, annealed, 120 nm
Si, 625um, n-type @ Si, 625um, p-type @
ng = 8.7 x1014 cm-3 hg = 5.4 x1015ecm3
Al Bk Al Eii

Wavelength 800 nm, 80MHz, 100fs, Laser spot 1cm, 100mW

s

Keysight B1500A
Device Analyzer
|

Compared with Capacitance-
\oltage (C-V) measurement

Sample seize : 5cm X 5¢cm



THz radiation characteristics @

Osaka University

Peak amplitude vs Bias voltage
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Understanding the nature ¢

Osaka University
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The relation between the surface potential and Q
the amplitude of the laser THz emission
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Non-contact evaluation of electrical passivation of oxidized silicon @
using laser terahertz emission microscope and corona charging  cuaunwess
T. Mochizuki, J. Appl. Phys.

Laser pulse THz emission
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The relation between the surface potential and Q
the amplitude of the laser THz emission
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Application to the SIN,/Si surface
Potential tool to characterize
the defects in the SiN, passivation
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Osaka University
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m-plane GaN ¢

Osaka University

> J(t) Y. Sakai, APL Photonics 2, 041304 (2017)

+ € (-
&— f [0001]  m-plane GaN
G_)—) + i —_
©— + € [1210]
s Plane of A .
hole electron e s Wire grid

stacking f;UITOO()l] \ \, X _/ polarizer

THz pulse
(p-polarized)

UV laser

(s-polarized) [1010]

Appl. Phys. Lett. 92, 241106(2008)

If spontaneous polarization is terminated by stacking faults,
photo excited carriers move toward the stacking faults.

The polarization of THz wave is varying with the c-axis direction.
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