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Physics of Biological Exposure to Millimeter-wave / THz Electromagnetic
Field and Its Dosimetry
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Abstract It is expected that new millimeter-wave (MMW) technologies, e.g. the 5th generation (5G) wireless systems, the
Wireless Gigabit (WiGig) systems and so on, will be in wide spread use in near the future. Therefore, it is becoming public
concern to consider the safety of the use of MMW / THz technologies. However, a few studies for corneal damage thresholds
by MMW / THz exposure have been performed. Against this background, we conduct the study to estimate the threshold levels
of ocular damage, especially within corneal region, under the MMW / THz exposure. The temperature elevation by relatively
high power MMW exposure occurs the ocular injures. The characteristics of the temperature elevation may be influenced by
the complicated structure in the front region of the ocular tissues. Therefore, it is required to investigate the heat transport
mechanism considering the structure of ocular tissues and characteristics of energy absorption by MMW exposure. The
purpose of this study is to investigate the temperature transport mechanism caused by the MMW exposure for the eye through
the experiment and the computer simulation with the anatomical eye model. We discuss the dependence of heat transport
mechanism on the incident MMW frequency and power density by comparing experimental results with the numerical results.

Keyword millimeter-wave, THz, Dosimetry, Micro-Encapsulated Thermo-chromic liquid Crystal, Electromagnetic field

analysis, Heat transport analysis
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Abstract We carried out internal comparison of spectral data measured using transmittion-type terahertz time-domain
spectrometer. The comparion were perforrmed among three institutes to veryfy the effects of the specifications of
each system on the transmittance measurement uncertainty, which affects the calculation of the relative complex
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The latest technology trend of body scanner
— From technical information of body scanner to concrete operation examples —

Toshimasa SEKINO
T Rohde & Schwarz Japan Sumitomo Fudosan Nishi-Shinjuku Bldg., 27F, 7-20-1,

Nishi-Shinjuku, Shinjuku-ku, Tokyo 160-0023 Japan

E-mail: T Toshimasa.Sekino@rohde-schwarz.com
Abstract A body scanner introduction has been started by the ministry of Land, Infrastructure and Transport in preparation
for taking measures against the threat of terrorism. The body scanner is an inspection device that can scan the whole body at

airport, nuclear power plant gate and so on. In this session, we will introduce about the latest body scanner using millimeter
waves, together with technical contents, specific efforts toward practical application.

Keyword Body scanner, mm-wave, imaging technology
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An Implantable High Effective SNR Image Sensor
for Bio-Imaging
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Abstract Optical imaging is one of the important methods for elucidating functions of a living body. Implantable ultra-small
image sensors are useful as a new tool for observations of neural activities under freely moving conditions , progresses of
disease or recovery, where it is difficult to use a conventional optical microscope. In this study, we developed an implantable
imaging device with high effective SNR, which can measure a weak signal with a relatively high offset such as the intensity
signal of transmitted light as a result of blood flow change. In the image sensor pixel, a self-reset circuit is implemented in order
to avoid pixel saturation. The effective SNR is higher than photon shot noise limit of a normal image sensor pixel architecture.
We performed a blood flow imaging experiment by using the fabricated device and demonstrated a function of clear blood flow
imaging.
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AFAT 4 ANATHICEBWCIHEFICEE Y — L Lk
STWA [I]EXEH VA A=V 7 TEEL DY
B HEHTA2A A=Y ICEEWVWERERRD b
5o Loy L il 20X, i it 51 ) <0 78 7 8% 52 7 4 3% (Voltage
sensitive dye; VSD)Z W72k iE#h O 4 A — > 7
WWBWTIE, BESOAF 7y ML & BLERNR
DINSWEHHZEZIT ) LERH H[2,3]. 2D LD RGAE
. &8 545 ik (signal-to-noise ratio ; SNR) A3:R
O oD,

Fo. AREEREICRBVL TR, EERoTEICHED
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Blego o MR ATRE /e 7 /3 A A D FEEL 3 B 2 7 il K
D=2 LD  HxlT, 2 OFFEEIZH L T/ 72 CMOS
AA=—TV RO EHEHARGTT 22 L THREZK > T
Lo BUHHUMEBIZ X o T, BLEE R AT I B AR
DAfEE 720 . ARk T o2 EEELZERBCTCE S, 2
DO, LR FERERAMLLTCLEI DL X
VAR Z WD, O 225y iR BE L W 5 Tk b
BIERGREMOBEREICL > TRES RS,

AR A A=Y PHI2B0NT, B SNR &£
ZE S MREE R WSS D FEE LT, AT HCY By
FEFREZERT O FIEERELCND [4], BV &
v FEFICHOW T, koM EBRH 7=, =
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Molz, ZTHITH L, Frxld, ik e Em Rzt
EFERFHE Vo T AEERNTOMIE T E L& BlET
HZ LR b L, BHEREIRE 2 PER T 5 2 & T m 2E I
Srfee (BB ~HE 15 um) &m0 E R SNR % [6 R 2 22
Bt %2 LI L7256l T UHIZ, FHarN D
NETICHBLCEEREENA A -V T 0T
FERICTETHY . WO FETAERICHEME L, A X
=V T EATOIENTE D [79]. Fox DR OR
Bt v TlE, %% SNR A 59 dB #iER L7z, L
L, HEV Yy FickoT /A4 XL L 8 dB K
L.SNR OB EDENENE VI MEN D - 7=, £7-,
Uty hHIEZIT ) O DR OMEE NN E VT
O, FyTPEmaE L, MERRLERTDHEL D
ARG 2 EEE2 52 CLE > LV MEL H -
7=

IhLOMEAENET IO, Fx ik, KE L
DyaIy bNITAYNN=FEZACDY &> FHER
BIZHWD Z &2 ELE [10]. Zhickbh., £%
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#1.RAEACY By bR

. AMS 0.35-um 2-poly 4-metal
snEa I CMOS
& 5T 36V/1.7V
F v ISPk 1.1 mm x 2.5 mm
eSS 60" x 120

X . 3-Tr active pixel sensor
B#S AT (B2 U o BB )
HE Uty b 4-Tr Y =2 I v N MU T A
I A 8] VN— X

[ESRRS 15 pm x 15 pm
T MEAF— R n-well / p-sub

BEHZD O "
rT VR
B O 3 29%
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D mFE (M) Tk, 2 pA 5+ nA OEF T
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bbb, ZAlE, 1.0mmX2.5mmBEDF v ik
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BEkEt. BIEL-, fEEE R L ICRT . BIEIZIE AMS
% 0.35-pum 2-poly 4-metal standard CMOS process % H \»
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Wid % HikE LC, FRPM FEEZIH » TRl T 2~ A 7 ol 28 AT 28 LOGHHINEZEE L 0D, 2, #
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Bl D Z EEFIH LT, FRPM EEEBICALIAD GNTRIRT 5~ A 7 Bl OIR D B EZREEICFIL ¢, B
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Applications to Nondestructive Diagnosis

Hiroshi MURATA"  Yoshiyuki AZUMA®  Fumiaki UENO"  Tadahiro OKUDA "
and Masaya HAZAMA *

T Graduate School of Engineering Science, Osaka University 1-3 Machikaneyama, Toyonaka, Osaka 560-8531 Japan
I Kurimoto Ltd. 1 Koyagi, Higashiohmi, Shiga 527-0108 Japan
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Abstract We have proposed a new nondestructive inspection method for fiberglass-reinforced plastic mortar (FRPM)
pipelines by utilizing microwave guided-modes propagating along a FRPM pipe wall. This method is based on the precise
measurement of the transmission and scattering of microwave guided-modes along a cylindrical dielectric waveguide
composed of a FRPM pipe wall (core region), outer sand, and inner air region. In the preliminary experiments, we have
verified the microwave guided-mode propagation with a relatively low-loss (~ dB/m) from 2 to 6 GHz along the buried FRPM
pipeline with a wall thickness of ~20 mm surrounded by standardized grade sand. In addition, we have also verified
microwave scattering and radiation into the inner region of a pipe (air) caused by a crack or foreign object although a crack or
object is located at the outer surface of the FRPM. Therefore, by adopting the precise microwave measurement techniques
with an electro-optic (EO) sensor, we can detect and identify the position and size of the crack or object nondestructively. In
this paper, the experimental results for the buried agricultural pipelines are reported.

Keyword Guided Mode, Dielectric Waveguide, FRPM, Electro-Optic Sensor, Nondestructive Inspection
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