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SC77BIC& 1131 X 1 =7 1 RIB ORI EHIA*
Recent Status and Topics of Immunity Standards developed by IEC/SC7/B
W 5 Noboru SCHIBUYA**

Abstract

The Recent Status and Topics of IEC61000-4 Series Immunity Standards developed by IEC/SC77B are overviewed. In
this report, the various types of the EMC standards in IEC were shown. And the disturbance generators and typical setups
etc. in the immunity standards were described for the ESD, RF, Surge, Conducted RF and TEM Cell.

Keywords : IEC/SC77B, #EEMEREE, MO ERARE, ERNEHEE N— A Mk, =4 3 2 =7 1 Wbk,
{ZEM A I 2 =5 1 3Bk, TEMERERE: (IEC/SC77B, Electrostatic Discharge Test, Radiated Field Test, EFT/B test,
Surge test, Conducted RF test, TEM Cell Test)
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BIFZDOBEEBENE L N RIIVBERDY — I RATH A
Sequence Pattern Design of Long Tunnel to Improve a Monotonous Environment

KR £ Yutaka NAGAMI**

Abstract

Traffic Accidents from drowsiness are often caused by the deterioration of drivers’ concentration. Drowsiness results

from a monotonous driving environment. Long tunnels are problematic in that they feature long stretches of monotony.

New inner tunnel pattern designs can stimulate drivers and relieve the stress of such environments. This case study,

featuring extensive field research of the Odori tunnel and Inariyama tunnel as well as a CG driving stimulation, will address

two key design specifications. 1) The tunnel's design pattern should catch the observer’s attention. 2) The tunnel’s design

pattern should feature a story to capture the observer’s imagination. Based on these observations a new tunnel design

pattern will be presented.

Keywords : Tunnel scenery, Pattern design, Sequence design
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38.2MHz IR KRB & B HERIAE TOB RN C FHESERE 23T 54"
Experiment of distinction between the radio wave emission near the earth and the cosmic

noise by using 38.2MHz wave polarization.
%M S Kazuo MAKITA*

EF H*B Mituo HOSHINO*

MEE Z=E  Yasuo KATO*™*

7% IEf®  Masanori NISHINO***
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Abstract

Polarization riometer was newly developed for distinguishing between cosmic noise and the emission excited by

radiation belt particles precipitating in the Brazilian Geomagnetic Anomaly region. We installed and tested the polarization

riometer at Kakioka Geomagnetic Observatory. The observation data shows that cosmic noise is almost linear polarization.

We installed the similar polarization riometer at Southern Space observatory (SSO) in Brazil recently. We hope to find

special emissions in Brazilian Geomagnetic Anomaly region by using this polarization riometer.

Keywords : Polarized wave, Cosmic noise, Cosmic Noise Absorption, Riometer
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Laser Dew-Point Sensor Based on Controlling the Quantity of Dew Deposited Utilizing
Scattered Light
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E% %5 Misuo HOSHINO™*

Abstract

A new type of optical dew-point sensor has been developed using a laser diode, an optical fiber cable and a control circuit
for controlling the quantity of dew. The measurement principle of the sensor is based on oscillatory control of the quantity
of dew deposited on a gold plate with rough surface to make dew deposition easy and fast. Dew points could be measured
dynamically at the maximum and minimum points in the intensity oscillation of scattered laser light at which dew began to
deposit and also to disappear respectively because the intensity of scattered light from the surface of the plate is inversely
proportional to the quantity of dew deposited on the surface. The usefulness of dew-point measurement by the sensor was
verified by computer simulation. Dew points were measured with the sensor in the temperature range from 10°C to 50C
with an accuracy of +0.5C that was almost equal to =3%RH. Also, the time interval of measurement ranged from 6sec to

31sec in the above temperature range.

Keywords : optical sensor, dew point, dew control, laser, scattering

1. Introduction quantity of dew deposited on the gold plate. By detecting
Humidity measurement is important and is carrying out in the maximum and minimum points in the intensity
many industrial fields such as semiconductor, material oscillation of scattered laser light caused by changing dew
production, precision machining, food storage etc.. A dew- deposited on the plate, dew points could be measured at the
point hygrometer®’ is mainly used in industrial processes to surface temperatures of the plate when dew began to deposit
measure humidity correctly because this type of hygrometer and to disappear because the intensity of scattered light is
has the advantage that the measurement error does not approximately inversely proportional to the quantity of dew
depend on water vapor pressure. Also, its measured values deposited. Dew quantity could be controlled by using a
are not necessary to calibrate with other humidity sensors proportional control circuit with an integrator. The intensity
because it is the secondary standard method of humidity of scattered light, the surface temperature of the plate and
measurement?’- ). Therefore, it has higher measurement the quantity of dew deposited were simulated to confirm
accuracy, in principle, than other commonly used humidity dew-point measurement with the present sensor. The dew
sensors. A new type of dew-point hygrometer, named Laser points were measured in the temperature range from 10C to
Dew-Point Hygrometer*’, has been devised by the author 50C.
that has a rough surface to facilitate dew deposition and to
prevent super saturation of water vapor at dew point, and 2 . Structure of the sensor and its measurement simulation
can control the quantity of dew at a constant low value The schematic structure of the sensor is shown in Fig.1
independent of the dew point to be measured. The relative as well as photographs of dew deposited on the rough
humidity was measured by the devised Hygrometer with an surface used in the sensor and also on a mirror surface®’ .
accuracy +2% in the temperature range from 0C to 60°C. I The sensor consists of two parts: one is a detector of
n the measurement operation of the hygrometer, the time deposited dew, and the otheris a control circuit for causing
characteristics, such as the initial and response times, were the quantitative changes of dew deposited on the surface. An
not fast and ranged from one to two minutes at room optical fiber cable, 3mm in diameter and 90cm in length, was
temperature because the hygrometer needs time to control used to transmit the laser light from a laser diode of which
the constant quantity of dew deposited on the surface. the wavelength and the power are 670nm and 5mW,
A new type of dew-point optical sensor, which has the respectively. A gold plate was used to detect dews deposited
same structure of the Laser Dew-Point Hygrometer but a at dew point. The diameter and the thickness of the plate are
different measurement principle, is described in this paper. 5mm and 0.15mm, respectively, and the roughness was
The optical sensor consists of a laser diode, an optical fiber finished to about 0.8 m to let dews deposit easy and to
cable and a control circuit for dynamically controlling the achieve fast response for dew-point change. The plate was

fixed on a thermoelectronic cooler, of which size is 10mm
Y EfERfM FR21E6A9H

* BERENRRBEAERIER S X7 LITER
o EEAY TR surface temperature of the plate accurately. The surface

square, using a thermal conductive paint to regulate the
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Laser diode

Optical fiber cable

Photod iode

( a ) Rough surface

( b ) Mirror surface

Fig.1 Schematic diagram of the laser dew-point sensor and microscopic

photographs of dew droplets deposited on (a) rough surface of 0.8
um in average roughness used in the sensor and (b)mirror
surface of 0.1 xm in average roughness.

temperature of the plate was measured by a thin
thermocouple sheet of copper constantan. The scattered
light from the rough surface of the plate is detected by the
same optical fiber cable at the distance of 6mm from the
surface of the gold plate. The intensity of scattered laser
light transmitting through the fiber cable is detected by a
photodiode and converted into the input voltage, Vi, of the
control circuit. The control circuit employs a proportional
control system with an integrator that can control the
quantity of dew deposited on the surface around the preset
level, Vs = 8.0mV, which is equal to the normalized intensity
of scattered light Is = 0.8. In the actual movement of the
control circuit, the proportional control line, shown in Fig.2,
can move in positive or negative directions along the
horizontal axis against time through the integrator with the
proper integral constant time ranging from 1.5sec to 5sec,
which is faster than that in the Laser Dew-Point Hygrometer
to make stable oscillation of the intensity for the surrounding
temperature by using a thermistor. This integral constant
time makes oscillating change in the quantity of dew
deposited around the preset level Is.

The normalized intensity of 1.0 shows the quantity of dew
zero and the initial cooling current is OA at the beginning of
measurement.The ideal track of the sensor motion is

approximately as follows. The motion point starts from the
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Cooling current (Dew point) (A)
|

0 T T T T T (/ P A

0 0.2 0.4 0.6 0.8 1.0

Intensity

Fig.2 Input and output characteristics of the control circuit used for the

sensor. The motion point of measurement starts from A and
reaches C through B, which is equal to the dew point to be
measured. Then, the point oscillates on the characteristic line
shown by the arrow, and it makes both oscillations, intensity of
scattered light and surface temperature of the gold plate, for
measuring dew point.

initial point denoted by A in Fig.2 At the start time, the
surface temperature of the plate caused by the initial
current of OA is equal to room temperature and is above the
dew point so that the voltage difference between Vi and Vs is
positive and the integrator works to shift the proportional
control line further leftward. The point therefore shifts
upward on the vertical line at the intensity of 1.0 and still no
dew deposition occurs. When the surface temperature
reaches the dew point at the point B, then the dew begins to
deposit and the intensity also begins to decrease. As a result,
the point shifts leftward, reaching the point C, at which the
cooling current as well as the quantity of dew begin to
change oscillately and regularly with time.

The decrease in the intensity of scattered laser light was
obtained against time, as shown in Fig. 3, by lowering the
surface temperature of the gold plate 2°C below the dew
points of 9.2°C and 4.7°C.

The intensity was decreased rapidly in the initial stage of
deposition and reached 0.65 in 30sec, which is close to the
saturated level. It then decreased gradually and reached 0.60,
180sec later. The initial decreases of the intensities were —
0.045/sec and —0.030/sec, respectively. The decrease ratio
of them was 1.5 which is approximately equal the ratio of the
differences between the saturated water vapor pressures at

each dew point and the surface temperatures of 2°C below
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Fig.3 Decrease in the intensity of scattered laser light due to dew
deposition at the temperatures of 2°C below the dew points of
9.2C and 4.7C.

each dew point. Here, the quantity of dew deposited per unit
time is considered to be proportional to the water vapor
pressure difference between the saturated water vapor
pressures at the dew point and the surface temperature of
the plate from the Fick’s law which gives the transportation
mass quantity of water vapor under the vapor pressure
difference®’ . Therefore the decrease in intensity of scattered
light is proportional to the quantity of dew deposited on the
surface, and the beginning of dew deposition as well as
disappearance at a specified dew point can be detected from
the intensity of scattered laser light.

In order to check the usefulness of dew-point
measurement with this type of the sensor, the measurement
motion has been simulated using the similar simulation
method used for the measurement motion analysis™ of the
Laser Dew-Point Hygrometer as shown in Fig.4 The
simulation is based on a loop computation of the surface
temperature of the gold plate, the quantity of dew deposited,
and the intensity of scattered light. The surface temperature
of the plate was calculated from the relationship between the
cooling current and the decreased surface temperature of
the thermoelectronic cooler, of which the response time is
6sec. Then the quantity of dew deposited on the surface of
the plate was calculated by applying the Fick’s law. The
intensity of scattered light was calculated from the
experimental relationship between the intensity and the
quantity of dew deposited®’ . Numerical values of the surface
temperature, the quantity of dew, and the intensity of
scattered light at every one second interval in the
measurement were outputted .

The simulation result of measurement at the temperature
of 24.6C, the relative humidity of 73 % and the dew point of

—
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Fig.4 Flowchart for measurement simulation of the sensor.
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Fig.5 Simulated dew-point measurement by the sensor. The values of
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the set level of intensity, the temperature, and the dew point are
inputted in each box. The simulated quantity of dew deposited, the
intensity, and the temperature are outputted numerically against
time and the temperature and the intensity are also shown
graphically. The dew points are measured at the maximum and
minimum points in the intensity change and outputted together with
the quantity, the intensity, and time.
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Fig.6 More detailed simulation result of Fig. 5. The temperature and
humidity are 24.6C and 73%,respectively, and the dew point is
19.5°C. The solid lines show the simulated temperature, the
intensity of scattered laser light, and the quantity of dew deposited
per unit area against time. The dew points are measured at the
maximum and minimum points shown by the arrows in the
intensity change. They are also equal to the minimum and
maximum points in the quantity change of dew deposited where
the dew begins to disappear and to deposit, respectively. ti and 4
t show the initial time and the time interval of measurement,
respectively.
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Fig.7 Measurement results of dew point by the simulation. Each point

shows the measured dew point at the intensities shown by the
arrows in Fig.6, which is the maximum and minimum points in the
intensity change.

24.6C is shown in Fig. 5.

First, set level of the intensity, temperature, and dew point
were inputted in the each box in the upper part of the output
display and then the simulation was started by pushing a
simulation button on the display. The simulated temperature
of the plate surface and the intensity of scattered light were
shown graphically against time below the input boxes. The
numerical values of simulated intensity, quantity of deposited
dew and temperature were outputted against time on the
right side of the figure.

Also, the values of quantity of deposited dew, intensity and
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measured dew point at the maximum and minimum points in
the intensity changes, which were detected by taking the
difference of intensities at the present time and one second
before the time, were outputted against time. The detailed
simulation result is shown in Fig.6 where the both of
intensity and quantity ranged from 0.70 to 0.90 and from 15
to 90microgram per unit area. It can be seen that the
motions of temperature, intensity, and quantity of dew are
oscillating. In the figure, time t  is the starting time of the
measurement and the cooling current begins to flow so that
the surface temperature decreases rapidly from the point. At
t,, the temperature reaches the dew point of 19.5C and dew
begins to deposit. Therefore, the quantity of dew begins to
increase and the intensity of scattered light begins to
decrease. When the intensity reaches the set level of 0.8, the
integrator works to raise the temperature and then the
temperature reaches the minimum point. The intensity
begins to rise after reaching the minimum point at where the
temperature is equal to the dew point because the dew
begins to disappear at that point. After the temperature goes
over the dew point and is close to room temperature, it
begins to decrease again because the intensity passes
through the set level again. The intensity changes in a
similar way. The dew points can be measured at the
maximum and minimum points in the intensity change with
time shown by the arrows, which are equal to the points
where dew begins to deposit and also to disappear.

In such a way, dew points were measured correctly, as
shown in Fig.7 where the measured dew points and the
intensities of scattered light were shown against time from
the starting time of the measurement. The dew point was
measured at 19.8C£0.6C and the intensity ranged from
0.71 to 0.92. The initial time, ti, which means the required
time for measuring the dew point from the start time was
38sec and the time interval between the two measurements,

At, was about 32sec.

3. Measurement results of dew-point by the sensor

Based on the results of the measurement simulation, dew-
point measurements were done to verify the usefulness of
the sensor. First, the control circuit was tested by
controlling the quantity of dew deposited constant at preset
levels in the atmosphere of 25°C as shown in Fig.8 Here, the
integral time constant of the integrator was set at 30sec in
the circuit. The sensor was set in a plastic cubic box of 12

liters volume, in which dew point was controlled constant by
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use of density controlled sulfuric acid solutions. As can be
seen clearly, the quantity of dew deposited is controlled at
each preset level Is where the intensity of 1.0 shows the
normalized intensity with no deposition of dew. In Fig.8 the
dew point measured was 20.4C, that is equal to 76%RH. The
measurement errors of dew point were within —0.5°C until
the preset level of 0.65 and increased to —1.4C at 0.60
because this level is close to the saturated intensity. The
relationships between the measurement errors and the
intensities of scattered light at the dew points of 4.7°C and
20.4C are shown in Fig.9 It shows that the error is
approximately within —0.5°C in the intensity range from 1.0
to 0.65 so that if the quantity of dew is oscillated within this
range, the dew point could be measured accurately at the
temperatures where the intensity of scattered light begins
to increase and also to decrease. These temperatures were
consistent with the maximum and the minimum points in the
intensity oscillation of scattered light.

The sensor was applied to measure dew point in the plastic
box where the dew point was controlled at 19.5C in the
temperature of 24.6°C and the relative humidity of 73%. The
dew point was determined accurately by manual control of
the surface temperature of the gold plate in steps as shown
in Fig. 10. The intensity did not change and remained at 1.0,
which means no dew deposition, until the temperature
T =20.0C. When the temperature was regulated at
T,=19.0C the intensity began to decrease due to dew
deposition at the time t,. At the time t, the temperature was

increased to T, again so that the intensity began to increase
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Fig.8 Measurement result of dew point at the temperature of 25.0°C and
the dew point of 20.4°C. Is in the figure shows the preset level of
normalized intensity. The difference between the intensity of 1.0
and the preset level is approximately proportional to the quantity of
dew deposited on the gold plate surface.
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Fig.10 The result of dew point determination by manual control of the

surface temperature of the gold plate in a plastic box in which the
dew point was controlled constant.

due to disappearance of dew deposited.

The dew point, therefore, could be determined at 19.5C =
0.5C which is equal to 73.3% +3% relative humidity.

Next, the dew point was measured in the same box by
using the present sensor as shown in Fig.11 The sensor
started at the time denoted by to in the figure, and the
surface temperature and the intensity oscillated regularly, as
expected from the simulation result, and the cooling current
flowed from 0 A and soon rose up to 1.5A because of the
operation of the integrator in the control circuit. When the
temperature reached the dew point 19.5C, dews began to
deposit, so the intensity of scattered light began to decrease,
too. When the intensity passed the preset level of 0.80, the
temperature began to increase due to the integrator’s
function, but the intensity continued to decrease until the
temperature reached the dew point again. Then, after
reaching the minimum point, the intensity passed the preset

level again and after a while, the temperature began to
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Fig.11 Result of dew point measurement by the sensor at the dew point
of 19.5°C in the temperature of 24.6°C and the relative humidity of
73%. The initial time, ti, was 14sec and also the average time
interval , 4t, was 11sec.
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Fig.12 Enlarged graph of the figure.11 The dew points were measured
at the numbered arrows.

decrease again. As a result of this movement, the intensity
and the temperature oscillated regularly. The initial time, ti,
was l4sec and also the average time interval At was 1lsec.
The dew points were measured as shown by the arrows in
Fig. 12 by enlarging Figure 11.

The values which were measured according to the time
order are shown in Fig.13. Although there is a slight
difference between the dew points measured at the
maximum and the minimum points in the intensity
oscillation, the dew point was measured at 19.9C £0.2C as
an average value of ten measurements that was equal to the
relative humidity of 73%RH+1%RH and corresponded with
the correct dew point.

The dew point was also measured in the temperature of
40.3C and the relative humidity of 61% of which the dew
point was 31.3°C as shown in Fig. 14.

In a similar way of previous measurements, the dew points

were measured at the maximum and the minimum points of
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Fig.13 Measurement results of dew point according to the measurement
order in figure 12. Although there is a slight difference between
the measured dew points at the minimum and maximum points of
intensity, the dew point was measured at 19.9C£0.2C as an
average value of ten measurements that was equal to the relative
humidity of 73%=%1% and corresponded with the correct dew
point.
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Fig.14 Result of dew point measurement in the temperature of 40.3C,
the relative humidity of 61% and dew point of 31.3C.

intensity. The measured average dew point of ten
measurements was 31.8°C £0.3°C which was equal to 63% =+
1% in relative humidity. The initial time, ti, and the average
time interval of measurement, At, were 12sec and 6sec,
respectively, and were faster than those in the measurement
at 25°C as well as than the simulated times shown in Fig. 6.

The dew points were measured by the sensor in the dew-
point range from —2.9C to 39.7C and in the atmospheric
temperature range from 10C to 50°C. The measurement
error of dew point was obtained as shown in Fig. 15.

An accuracy of measurement was +0.5C, which was
almost equal to £3%RH in the above mentioned temperature
range. The initial time and the average time interval of
measurement were obtained as shown in Fig.16. The initial
time in the temperatures from 10C to 50°C ranged from

9sec and 28sec, which were about four times faster than
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Fig.15 Measurement error of dew point in the dew-point range from —
2.9C to 39.7°C and the temperature range from 10°C to 50C.
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Fig.16 Initial time and average time interval of measurement in the

temperature range from 10°C to 50C.

those of the Laser Dew-Point Hygrometer. Also the average

time interval of measurement ranged from 6sec to 31sec.

4 . Conclusions
A new type of laser dew-point sensor using a laser diode,
an optical fiber cable and a control circuit for controlling the

quantity of dew has been developed. The measurement
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principle of the sensor is based on the oscillatory control of
the quantity of dew deposited on a gold plate with a rough
surface by employing proportional control with integrating
motion. Dew points could be measured dynamically by
detecting the maximum and the minimum points in the
intensity oscillation of scattered laser light from the rough
surface where dew begins to deposit and also to disappear.
The usefulness of dew-point measurement by the sensor was
verified by computer motion simulation. Dew points were
measured by the sensor in the dew-point range from —2.9C
to 39.7C and in the atmospheric temperature range from
10C to 50°C. The measurement accuracy was +0.5C, which
was almost equal to £3%RH. Also, the initial time ranged
from 9sec and 28sec, which was about four times faster than
that of the Laser Dew-Point Hygrometer, and the average

time interval of measurement ranged from 6sec to 31sec.
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Imaging riometer observation at Trelew Argentina.
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Abstract

So far, we installed imaging riometer at INPE Southern Space Observatory (SSO), Punta Arenas and others. Since

Trelew Geomagnetic Observatory in Argentina is located at the middle point between SSO and Punta Arenas. So we

planned to install imaging riometer at Trelew Geomagnetic Observatory. We constructed imaging riometer antenna and

tested the system at Takushoku University in Japan. Then after, we transported to Argentina on March 2009. However, PC

trouble happened during the transportation period and so we could not install imaging riometer. We will try again to install

imaging riometer at Trelew near future.

Keywords : imaging riometer, Trelew Geomagnetic Observatory

1. XL

I CREAEEN OB O 75 VOV RS B
(29.6S, 54W) KU, #0 & I FIZRBEEE I ET 25
Voarv7yAr (3755, 73W) W, BHHRPI I
W77 LF R (5318, TIW) D3 HICA A=Y 7))
FRA—F BBREL, @A VE KA ORGSR TS
BT (CNA) [ZOWCTHRLBM A T > TE /20, F
oo INGEAREBOT— 5 LT 5720, flifOKS)T -
MR BIIPT (36.2N, 140E) I2b A XA =T 07 ) F A =%
AEHELBNEToTndY, TNETOBMEM»S ., AU
BFIC 7T VOV RS BT C RS 2 CNABLZ 25l <
L EDWHENIT o TE Ty L Ly WIS O ZE 11 7
RS R ZEE) 2 B S 2T A 220 12iE, Bk 3 MM
HOBASEOEHESENLT ETWE720, TAHEIED
H RSB 2 RE T A LB D o T2,

ZOizS, 77 VIVERTEHBIAT (F#20.65) &7
57 L F A (FBHEE3.1HE) Loz X =Y v 7)) F 2
— ¥ RFRE L, FRHALZORE L ZRNETIZO W T O
AT L AFIM L7z, 20084 3 A IC44H E KK HEkER
EFZeHt (STERF) OV — %Y v TREOWE %%\, 7TV
¥rF oI 77y REME MLV LY S BT
(Trelew Geomagnetic Observatory ; Fi#43F8) % R L.
1F ¥ AN - )F X =8 %3E LB 21T o 720 2 DGR
JBONT. ) A X3 A% A A=V 7)) F 2= EHINC
YRED N T LR SNz, T, BB RS L HFT
ARXA=TY 7)) F A=y OEYER D, 20084 7 H I

Efe2ft FR214E6 A18H
EBHERT
¥ BAKBRHIRIREM A
¥ ABIRTERT
***** [EIT - WEKEVAIRT
****** La Plata University

39

TR L7270, HKFHENICA A=V v 7)) F A—5 - T
YTF R LT A MBIl R T o720 T A MEBOKE R, Bl
WY A7 ZFIEFEICEIVET A 2 DT E 2720, 180
FEERBIN 21T o 7ok, Bl z T LVEYTF oML L
TIZHE L7z, 2 LT, 20094F 3 AICEH & REFAA X =
YT FRA =Y REDTD BMIHR LREEEEITo
725

L L6, TIVE Y F Ol Ed 12 PCAE
BEASZUTMEE L2720, Ty 7 FEZRET L 0D, #
W BT 5 2 L SR, 20094F 3 H OB BN % Wi e
LB u e h ol WERIZHOPCIC T B 7 4 % Install
L. FEBHC ) BRI oOBIIBGEZ O L Twb,

2. AXA=T T ) F X —2FBEBLE

77 VIVEERFEEHBTEAT (SSO) TOA A=Y v 7 ) F A
— & BEINZ 19994 1SRG S v, 2 DAL D20014E & ) 7V
WCBWTHBIMZ G L7, 20K, MAREFOMEZD
ZERMNEEE LD EEL SN LENR S 7T VVEERT
T (29.6S) &7 ¥ 7L+ A (53.1S) DD
TN T B SRRE T A 2 L BRI L2, L L
A5, 20024E 4, T IOVE L F UASRE GG Y EN DS
NEERRRTH o722 EITMA, TVESF ZIZm) &v
DB OGN h o 72720, B E O T
DY) HOPD B VIREETH - 72,

20044E 123 v ST F VRE (FV)) WA A=V F
A—=FHRBEL, TNCEDTTINRF Y TRIEIL Tz
B ZROBEFIZ—EE L2 L, BLOTAVEY T~
REPEELCE b, TAVEYF VRIS A X —
D7) K A= Y EOBIEER & RS T 5 720 OUES % BllG
L7ze 9. a vt 7 v F v RE¥EDOFoppianofdZ IMKHE L .
J 75 % KFDJulio Cesar Gianibell#iZ & #H4r L T\ 727250
72 GianibelliZd% (3 Trelewtli (43.4S) 25T 7T ¥ K4

This document is provided by JAXA.



WBAFEITFMARSES Vol11 No.l, 2009

fHEMHEABNTOEY SN TWwEFThol, T0D
TrelewH B X BUAAT X 779 Y VER S HEMPT (SSO) &
T T LFADIFIEFPEBICME L TWA 20, 2 HEO
ZERIIZEE) & R B 72O I IIIRE R BT T d - 726
20084E3 HIZ1F X U A - UF A= ZRET S0,
TrelewHifEE RBHPTICH 2 72 BB, TVEYF L IZH
W2 E LI, v 737 UHIZH BT VLY F U ET
K (CASLEOQ) Wity ., 22 CHBTHZTO
LR S o7, TOL) HEEORY HIET VLY F v
MEEOLDODE I THDH, LLHNI DL i CHIIEE
WEAL—RIZTNE Y F VENICHATLHEITE 2,
Fig. i Trelew b ZBIMAT ICRE L2, 1F ¥ 2 4 -
VA RX=F T T FThb, COBEPLDLIL LI, B
BT O Trelewtild /S & T= 7 #ilsIcfifE L, Wb ok
L7z Kioshi < . OV THh b, APV A A =5 &
FRELZHIZ, BELYOHLVEASRNTWEET, HE
HIFTVBEDLFEVIRINTH o 72, RELWIE, ZOBIEL
DORMPT ¥ THHEIRO LR/ A A 2BESETNE
ERHS otz TDIDY) F A= FERER, RV TT
VO IEAFEHIRIE I 22 5 TV A ERA D 5T, Ut A
— ¥ ZEROWMETIE R W E 2 FEZEITTHONIT TV
7o L22L. BH, BAABSFELLBWROZEY 7 FNVIFE
MW IEERL, ZEY S FAMED 1 AEHbRO LN
oo SO0, ZEBIIEFICEELTWLI Db,
FEE O BRE 2 B HEIEIBE L) OBRDERTH B L HI L
72

T/, FOBROBET— % 05, Trelew& i O & B
WBRIFTUY T A= BHMICEER RN LB bho T,
Fig.21320084F 4 A24H ISl S N7z 1 F v v &b - ) F A
— ¥ F—FERLTVAD, THNICE DL, FHMESEIRE
DO HZEALDSHBIC R SN2 &3 TEA & 0 N THES b 59
W ENRDPB DL F v R - Y F A= BIORE R,
ARXA=TY 7 F A= BIMSTHETH 5 Z LW bh o7z,
FITRERBICA A=Y VTN I A=5 DT V7 F %5
DB & R BIAG L7z

Fig.1 1ch riometer antenna installed at Trelew Geomagnetic Observatory, Argentina
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Trelew . . Riometer (38.2MHz) - April 24,2008
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Fig.2 1ch. Riometer data observed at Trelew Geomagneticx Onservatory in Argentina.
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Fig.3 Testing of Imaging riometer installed at Takushoku University Campus

This document is provided by JAXA.



EHEMSE EFAS MEHRE EFER HFRE XIEE

Original / QDC data at TAK (2008/07/20)
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Fig4. Daily variation of 16 channels signals obtained by imaging riometer
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Raw Data 20 Image at TAK (2008/07/20)
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Fig.5A Imaging riometer data obtained from 00h-12h UT, 2008/07/20

Raw Data 2D Image at TAK (2008/07/20)
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Fig.5B Imaging riometer data obtained from 13h-24h UT, 2008/07/20
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Original / QDC data at TAK (2008/07/19)
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Fig.6 Daily variation of 16 channels signals obtained by imaging riometer

CNA at KAK (2008/07/18)
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Fig.7 Cosmic noise absorption(CNA) obtained by imaging riometer
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Fig.8 Imaging riometer data obtained on 2008/07/19
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Fig.9B Receiver and Receiver box
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Chaos Synchronization of Josephson Tetrodes
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Abstract

We numerically demonstrate the generation of chaos in a four-terminal superconductive device made of five Josephson

weak-link junctions, which referred to as “Josephson tetrode”, for the applications of ultra fast random signal generations

at frequencies of hundreds of gigahertz. The chaos generation was confirmed by using a temporal waveforms and three-

dimensional attractors. The chaos synchronization for communication application by using two Josephson tetrodes next to

each other was also demonstrated. We calculated the Lyapunov exponent spectra of chaotic attractor for synchronized and

non-synchronized states.

Keywords : Josephson effect, chaos generator, chaos synchronization
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Fig.1 Schematics of Josephson Tetrode
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Fig.2 Equivalent circuit of the Josephson Tetrode
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Fig.3 Temporal waveforms of three normalized voltages at (a) R , = 1.5
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Q (quasi-periodic oscillation state) and (b) R, = 0.65Q (chaotic
oscillation state)
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Fig.4 Schematics of mutually coupled Josephson Tetrode
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Fig.5 (a) Upper and lower curves are temporal waveforms of V, = V,, for
Master and V, =V,;’ for Slave Josephson tetrodes, respectively at
connection constant = 0.0056and R , =R ;" = 0.45Q (b) Correlation

diagram of V, for Master and Slave - Josephson tetrodes at
connection constant =0.005and R , =R /’=0.45Q.
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Fig.6 Lyapunov exponent spectra for (a) synchronized state and (b) non-
synchronized state.
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Electromagnetic Interference from
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Printed Circuit Boards Connected by Flexible Printed

Abstract

Flexible printed circuit (FPC) is used for the 3D wiring in the electronic equipment. PCBs are often located in 3D and

connected by FPC to make the electronic device small. In this case the PCBs are faced each other in small distance and

have electromagnetic interference. This causes deterioration of transmission property at high frequency and increase of

the electromagnetic noise radiation. In this study, the electromagnetic radiation and the transmission property of the PCBs

connected by FPC are calculated using 3D electromagnetic solver . From the results, it is found that resonant frequencies

are shifted by mismatch of the characteristic impedance and off-balance mode of the lines. And new radiation peak appears

at the frequency corresponding to the distance between the faced PCBs.

Keywords : Flexible printed circuit (FPC), PCBs connected by FPC, characteristic impedance, radiation characteristic

. INTRODUCTION

Recent years the 3D wiring using flexible printed circuit
board (FPC) is often used in the small electronic equipment
to achieve high density packaging. FPC is thinner than
printed circuit board (PCB), and is easy to be bent. However,
the electromagnetic characteristics of such PCBs connected
by FPC have not been focused in the manufacturer. As the
measure against noise for small devices like digital camera,
video etc. using FPC, the shielding method can’t be used
because they have LC display in the body through which the
electromagnetic noise radiates. Thus the countermeasure on
the circuit board itself is needed. Beside the emission toward
outside region, the electromagnetic interference between
PCBs directly connected by FPC causes the intra-equipment
EM interference.

In this study, the electromagnetic characteristics of the
PCBs connected by FPC are calculated by 3D
electromagnetic solver and the effect of FPC is investigated

to reduce the intra-equipment interference.

Il. MODEL FOR SIMULATION

Two PCBs are connected by FPC. The PCBs have a simple
microstrip line structure and same dimensions. For this
study two types of FPC are prepared; parallel plate (PP) type
and microstrip line (MSL) type.
A. Parallel Plates-type FPC

The model of the PCBs connected by parallel plates-type
FPC (Model A) is shown in Fig.1. Two PCBs, PCB A and PCB
B, are 44 mm (width) x 105 mm (length) and MSL structure

which consists of ground plane and 0.15 mm width trace.

© ORWEM FR2%E5A218
v REIER

PCBA FPC PCBB
1
105mm i
e
8 [
K w e
0.15mm
'0.5mm '0,5mm O Svurce
(a) top view ® Loud
"2 0um | *
T - L: length
St 20um|| "2m & W: width
oad g T: thickness
230um g H: height
r Material: Copper
¢0.lmm T E, oot
20um  "20um Relative
(b) side view permittivity=1
Fig.1 Model of two PCBs connected by PP type FPC (Moidel A)
PCBA FPC PCBB
“105mm_ “SSmm
E
,sI e
- J L
s '“ﬁ? '!msmn "
S 0.5mm QO Source
(a) top view ® Load
T20um
r T, L: length
Source 3 Vum 5 W: width
E ad l: T: thickness
5 H: height
/I | I N | ,T = | Material: Copper
*
T T
¢ 0. Suin 2&"" 20um Relative
(b) side view permittivity=1

Fig.2 Model of two PCBs connected by MSL type FPC (Model B)

While the FPC is 0.15 mm (width) x 55 mm (length) and PP
structure for which top and bottom faces of the FPC are the

signal and the ground trace, respectively. Because both

ol
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Fig.3 Electric field intensity and input impedance of the Model A
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Fig.4 Calculation of mismatch by transmission matrix

signal and ground lines are same width, this type of line is
called balanced model.

As the line height of MSL is fixed about 0.5 mm, the
characteristic impedance of PCB is 170 ohm. The height of
FPC is adjusted to make the characteristic impedance of
FPC 170 ohm to match the impedance. Both signal source
(1V) and load (open) are located at the both end of the model.
B. Model of Micro Strip Line-type FPC

Fig.2 shows the Model B which consists of two PCBs
connected by MSL-type FPC. The MSL structure is
unbalanced model. The dimension of PCBs are same as
Model A. For MSL-type FPC, the ground width is 11 mm and
the signal trace width is 0.15 mm. The line height is adjusted

to match the characteristic impedance to the PCBs.

lll. INPUT IMPEDANCE AND RADIATION
A. Calculated Results using Electromagnetic Solver

To investigate the characteristics of the model, the input
impedance and the electric field intensity were calculated
using 3D electromagnetic solver. Fig.3 shows the calculated

frequency dependence of the electric field intensity and the

52
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Fig.5 Model for EM interference of PCBs
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Fig.7  Shift of peak depending on “d” (0.75 A)

input impedance of Model A. From Fig.3, it is known that
peaks of the electric field intensity appear at the frequencies
where dips of the input impedance appear. The frequencies
correspond to n* A /4 (n: odd number), where the A is total
board length. It is noticed that a small radiation peak and
impedance dip also appear at 0.28 A. For the Model B, the
peaks of the radiation appear at the resonance frequency
corresponding to the line length as well as the Model A.
B. Examination by Transmission Line Matrix

To examine the results from the electromagnetic solver,
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the input impedance was calculated using transmission
theory. Fig.4 shows the input impedance of Model A ,
calculated by electromagnetic solver, and result from
transmission matrix. From the comparison, peaks and dips
corresponding n* A /4 agree well. However, the small peak
shown in the Model A doesn’t appear in Model B and
transmission matrix. Because the characteristic impedance
of PCB and FPC are matched, it is supposed that the small
peak occurs by the difference of the balance mode of PCB
and FPC.
C. Mismatching of Impedance and Balance mode

For further examination of the balance mode mismatch
described above, the input impedance of the model was
calculated by changing characteristic impedance and balance
model of the PFC. From the calculated results, it is
understood that the impedance mismatching makes shift of
the peaks. There are three types of shift; (1) shift to higher
frequency, (2) shift to lower frequency and (3) no shift (dip).
IV. INTERFERENCE BETWEEN PCBS CONNECTED BY
BENT FPC

Sk B
BT

53

TLESTNT )L MG TER I W AT > NG D 5 DERTH

For high density packaging, since the FPC was often
folded, PCBs are closely faced each other. Thus the PCBs
have the electromagnetic coupling and it affects to the
electromagnetic behavior. Fig.5 shows the simple
representation of the model. The FPC is bent to make the
PCB A and B face each other in parallel. The shape of the
bent of the FPC was right angle for convenience of the model
as shown Fig.6. The distance d, between two PCBs, is varied
from 0.01 mm to 10 mm. The input impedance and radiation
are calculated. The position of peak at 0.75 A shifts to 0.5 A
as the decease of distance d and is plotted in Fig.7. At the
frequency lower than 0.25 A new radiation peak appears and

also shifts to lower according to the distance d.

V. CONCLUSION

The electromagnetic interference of PCBs connected by
FPC was examined using electromagnetic solver. The
resonance frequency shift by the impedance mismatching is
investigated. And from the closely faced PCBs, new radiation
appears at very low frequency and shifts higher according to
the distance of the PCBs.
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Abstract

Factors of the measurement uncertainty (MU) are analysed and calculated, to judge whether the MU approach should be
applicable to the IEC/EMC immunity standard such as IEC61000-4-3,-6 etc. It was assumed that the contribution factors to
MU are the measurement system repeatability, mismatch, modulation, and test-setup etc. From the experimental result, it

was obtained that the most important uncertainty factor was “test setup”. Therefore, we suggest that it i1s necessary to

define the setup clearly before discussing the application of the uncertainty.

Keywords : measurement uncertainty, immunity testing

1. Introduction

In the field of Electromagnetic compatibility, the basic
standards: IEC61000-4 series are prepared and published by
IEC/TC77. There is the argument that is going to apply the
measurement uncertainty to immunity tests!'’ . About the
estimation of the uncertainty of the IEC61000-4-3 testing,
the work was performed before?’ .

In this paper, we examined by experiment whether the
description of uncertainty is necessary or not. Therefore, the
uncertainty of calibration and testing was estimated to

consider the uncertainty of the immunity test.

2. Uncertainty

The guideline “Guide to the Expression of Uncertainty in
Measurement: GUM” was published in 1993 by several
International Organizations including ISO?®’ . In this
guideline the uncertainty is defined as the parameters that
characterize the scattering of the value, reasonable
measurement value according to measurement results.

In principal, the uncertainty parts are estimated as either
type A or type B.
2.1

Type A uncertainty is defined as the “repeatable

Type A Uncertainty

measurement” uncertainty. The standard deviation
calculated by the repeatable measurement data are used as
the expected value.
2. 2 Type B Uncertainty

Type B uncertainty is defined as other than the
“repeatable measurement” uncertainty. As the index of the
scattering the standard deviation is used, which is assumed
though the specification and determined by the probabilistic
density function.

Standard Uncertainty

© EREM FH2I£5A218
BT 2R

55

Standard Uncertainty is defined as the width of the standard

deviation and is given in the following equation;

S(Qk)z\ﬁg(%‘ﬁ)z

qy:Measurement value.
q:Mean.

Combined Uncertainty
Combined uncertainty is defined and expressed in the
following equation, when there are many uncertainty factors:

—
Im

u(y)= ‘\“2142()61-) (2)
\‘ i=1
Expanded Uncertainty
This is the range expected to include most (95% ; k=2) of
the measurement results and is defined by the following

equation:

U=u(y)xk 3)

3. Conducted Radio Frequency Immunity Testing

The conducted radio-frequency immunity test IEC61000-
4-6)" simulates interference from a conducted disturbance to
the power or signal line cable. The amplitude modulated
radio-frequency signal (noise) from 0.15 to 80 MHz is loaded
through a CDN (Coupling-Decoupling Network) to the cable
of the equipment.

In the experiment the calibrated signal is modulated by

Fig.1

IEC61000-4-6 test setup configuration.
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80% amplitude and is swept in 1% steps of frequency from
150 kHz to 80 MHz and applied to the EUT. The performance
of the equipment is decided by Pass/Fail estimation. The
typical test setup of IEC61000-4-6 is shown in Fig.1.

4 . Calibration of the Test Level

The test generator shall be connected to the RF input port
of the CDN. The EUT port shall be connected in common
mode through the 150-50 ohm adapter to measuring
equipment having 50 ohm input impedance. The AE port of
the CDN shall be loaded in common mode with a 150-50 ohm
adapter, terminated with 50 ohm. The set-up is shown in Fig.
2 for all coupling and decoupling devices. Using the above-
mentioned set-up, the test generator shall be adjusted to

yield the following reading on the measuring equipment.

AE port EUT port
1500hm l l 150-500hm
load CDN transducer
;- Test generator - = = === -~ ATT
' | RFin
SG | AMP |5 Oscillo
L S PC Scope
Fig.2 Calibration setup.
4. 1 Estimation of Uncertainty

The test level of 3 V was used and the signal generator
output was so calibrated that the reading value with the
oscilloscope was in the range from 500 to 505 mV.

4. 2 Several Factors of Uncertainty in Calibration

The following items are cited as the candidates for
uncertainty factor in calibration and their uncertainty values
are estimated.

Repeatable factor (Type A)

The uncertainty of the repetition of the value is estimated

with the oscilloscope when it was set. The worst case is

obtained as 0.16 mV from measurement data.
u, =0.003 dB

Uncertainty of the oscilloscope (Type B)
Accuracy is expressed in following equation from the

specification data;

+[0.02 x|reading| +0.05div]

=0.35dB

oscill

Accuracy is 20.1 mV. u

56

Uncertainty of the defined value (Type B)

Defined value is 502.5 & 2.5 mV, u,, = 0.025dB
Certainty of signal generator (Type B)

+1dB from the specification data; u, =0.5848
Certainty of amplifier gain (Type B)

+1.5 dB from the specification data; u,=0.58dB
Harmonics of amplifier (Type B)

0.03 W from the specification data;

Maximum output is 10 W; u, =0.0075dB

Mismatch between test generator and oscilloscope (Type B)
The mismatch uncertainty is approximated as the
following equation (4), (5) and Fig.3°%' .

—ﬂk—[m %J—*%—

#1 #2

—o—| [Sa Sa) —o—
ot L

Fig.3 An example of circuit.

SM* =20log,y X

X=| 1S+ ISl + T IS lSal AT 152 ) |

The standard deviation of the distribution is obtained as
o= OM* - M~ )
22
From this, we can estimate the mismatch by the S-
parameter of a device input-output and the reflection
coefficient of both ends.
The worst case is 1.26dB at the frequency, 1.75 MHz.

u =1.26dB

‘mis

4. 3 Several Factors of Uncertainty in Testing

The following items are cited as the candidates for
uncertainty factor in testing and the uncertainty values are
estimated.
Modulation (Type B)

80+5% from the specification data; u =031dB

mod

Test setup (Type A)

The effects of cable routing in immunity testing have been
pointed out®’ . Therefore, the study was made for cable-
cable, and cable-GND coupling . In addition, we evaluated the
difference of the cable length. The test setup is shown in Fig.
4. Fig. 5 shows the interval between the CDN and the EUT
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and cable routing between them. The output of the probe was
connected to the spectrum analyser. The worst case is 1.8
dB at frequency 39.45 MHz.

Test Spectrum
generator Analyzer
Current probe
AE port &
EUT port

EUT

|

Fig.4 Far end noise level measurement.

Interval

CDN EUT CDN

\ED

(b) Expanded

(a) Serpentine

Fig.5 Cable routing and interval.

Repeatable
Oscilloscope
Defined value
Signal generator
Amplifier gain
Harmonics
Mismatch
Modulation
Setup

Uncertainty factor

0 0.5 1 1.5 2
Uncertainty [dB]

Fig.6 Experimental result
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5. Experimental Results

The summary of the experimental results is shown in Fig.
6. From Fig. 6, the uncertainty factor “test setup” is greater
than others, namely “setup” may have the significant effect

on immunity testing.

6. Conclusion

In this paper, the uncertainty factors on both calibration
and testing are estimated and evaluated. From the
experimental results, it is recognized that the factor of
“setup” exerts significant influence on immunity testing. For
example, both the mismatch and the amplifier gain can be
improved by precise equipments. However, the effect of
setup is still dominant. Therefore, we suggest that it is
necessary to prescribe the “setup” condition clearly, if

applying uncertainty of the measurement to the standard.
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Abstract

The purpose of this study is to estimate the switching noise reduction effect by using the decoupling capacitor with

resistor. By attaching several decoupling capacitors in parallel in the circuit, new anti-resonance peaks appear and it

prevents the noise reduction effect. In this study, the effects of decoupling capacitor with resistor were investigated when

attached to the power-ground line. The input impedance and radiation from the line with the decoupling capacitors were

calculated and measured assuming the microstrip-line as a power-ground line. From the experimental results, though the

impedance of decoupling capacitor with resistor is much higher than that of decoupling capacitor without resistor, the

radiation profile is almost same and peaks at resonant frequencies are reduced.

Keywords : decoupling capacitor with resistor, noise reduction effect

. INTRODUCTION

The well-known counter measure to the ground bounce
noise is to attach decoupling capacitor (bypass capacitor) on
the line. Such decoupling capacitors are often used in pair of
the large and small capacitance values. Using such
combination of large and small capacitances, low impedance
in wide frequency range is obtained. The demerit of the
attachment of several bypass capacitors, however, is to
appear the anti-resonant impedance peak between two
resonant dips.

The technique to insert the resistance serial to capacitance
is designed to decrease the anti-resonant peak » ~*’. Since
attaching the resistor to the capacitor makes the impedance
increase, the noise suppression effect of original bypass
capacitor may become insufficient.

The purpose of this investigation is to evaluate the noise
suppression effect of the decoupling capacitor with resistor
used in power-ground and to find the suitable resistance

value and effective supplement technique.

Il. CALCULATION AND MEASUREMENT
A. Model for Calculation

The sample circuit used for this study is the PCB of 300
(width) x 500 (length) x 1 (thickness) mm on which the
microstrip line of the length size: 280mm and line width:
2.8mm is configured.

This microstrip line is equivalently drawn by the
distributed constant circuit as shown in Fig.1. And also
parameters of decoupling capacitor : 0.1 ¢ F, resistor : 4.7Q

and inductor : 1.3nH are used in the calculation.

© ERER FR2E5A2A
© ERTER

u i i 5w v L R .. W
— AAnd 2 avall vl amead s g
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Fa (G - 3 ® g Fo To w Fm a2
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0
Decoupling Capacitor

Fig.1 Equivalent distributed constant circuit of micostrip line.

The frequency dependence of the input impedance was
calculated by using PSPICE.
B. Calculation Results

The calculated input impedance characteristics from the
board edge of microstrip line without capacitor is shown in
Fig.2. And also the impedances of microstrip line are
calculated on which are attached decoupling capacitors with

or without resistor at 5 mm from the board edge as shown in

10000
1000
P
<
T 100
2
E 10
——  Without Decoupling Capacitor
1
0.1
1.E+06 1.E+07 1.LE+08 1.E+09

Frequency(Hz)

Fig.2 Frequency dependence of input impedance of microstrip line
without decoupling capacitor.
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1LE+09
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Fig.3 Frequency characteristics of input impedance attaching decoupling
capacitor and one with resistor. simulation result.

Fig.3. In both results the terminations are open.

In Fig.3, the impedance of the microstrip line attached
decoupling capacitor has a resonance of capacitor and lead
inductor at 12 MHz. The impedance is very small around this
frequency. Above resonant frequency, the impedance
increases depending on the frequency, and the sets of peak
and dip have appeared at resonant frequencies of microstrip
line itself shown in Fig.2.

When the large enough value of resistor was attached to
the decoupling capacitor, the resonance due to capacitor was
disappeared and the impedance is almost flat in wide
frequency range. Over resonant frequency only small dips
appeared at the line resonant frequencies.

C. Radiation Measurement

The far-field radiation from the PCB was measured, on
which the decoupling capacitors with resistor were
attached. The radiation from following three configurations;
@ without decoupling capacitor, @ with decoupling
capacitor, and @with decoupling capacitor and resistor,
were measured in 3m semi -anechoic chamber. The bi-log
antenna (the combination of bi-conical and log-periodic
antennas) was used for radiation measurement. To reduce
the interference from the cable used a lot of ferrite cores are
attached to power feeding and measurement cables. The
example of the radiation spectrum obtained by measurement
is given in Fig4.

It is noticed that the radiation has the resonance peaks
which frequencies are corresponding to A (wavelength) /4,
A/2and 3 A /4.

Also in Fig.4, the radiation among frequencies
corresponding to A /4~3 A /4 bands was reduced by
attaching capacitors. The radiation peaks, however,
appeared at 150MHz and 460MHz, when using the
decoupling capacitor. And then, using the decoupling

60

——  Without Decoupling Capacitor
~#-  Decoupling Capacitor

——  Decoupling Capacitor with Resistor

Radiation(dBgV/m)

Frequency (MHz)

Fig.4 Radiation spectrum of sample PCB attached with decoupling
capacitor with resistor.

— Without Resistor
-= 1QResistor

— 4. 7QResistor

—— 10QResistor

-= 22QResistor

Radiation(dBuvim)

100 1000
Frequency (MHz)

Fig.5 Resistor dependence of the radiation spectrum.

/] =72 —ae 304

(] 5 10 15 20
Resister($)

Fig.6 Resistor dependence of the frequency of the radiation peaks in the
spectrum.

capacitor with resistor radiation peaks were reduced about
5dB x V/m.

As shown in Fig.3, by using decoupling capacitor with
resistor the impedance dip around 10MHz disappeared and
the impedance was high (around resistor value) around that
frequency. It affects, however, not much to radiation. On the
other hand, the peak value can be reduced by using resistor.
It is understood that the attachment of the decoupling
capacitor with resistor is effective to reduce the radiation.

Next, the radiation characteristics were measured by
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Table 1 Change of the peak frequency by the resistor
A4 A2 31/4
Without Resistor 39.75 34 45.58
1 Q Resistor 37.33 34 44
4.7 Q Resistor 35.58 35.85 40.17
10 Q Resistor 35.58 37 39.17
22 () Resistor 35.95 39.58 38.58

changing the attached resistor value as 1Q, 4.7Q, 10Q and
22 Q. These measurement results were shown in Fig.5.
Difference due to resistor’s value is small. However the
peak’s values corresponding to A /4, A /2, and 32 /4 are
dumped according to the resistance values. These results are
shown in Table 1. Figure 6 shows the intensity of radiation
peaks depending on the resistor attached. As shown in Table
1 and Fig.6, the peak‘s values at around A /4 and 3 2 /4 are
reduced according to the value of resistor. On the other
hand, the radiation around A /2 region increased as the

resistor value becomes large.
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lll. CONCLUSIONS

By using decoupling capacitor with resistor the anti-
resonant peaks and resonant dips can be significantly
removed and this measure is effective to reduce the
radiation. In the radiation, the peaks at A /4, 3 A /4 points on
PCB are reduced by attaching the decoupling capacitor with
resistor.

The result obtained in this study is now being applied to
the parallel flat structure board and further studies are now

in progress.
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An analysis of the influence that a change of the value and glossiness by the wood coating
gives to characteristic evaluation of wood
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Abstract

This report was aimed at clarifying the influence that a change of value and glossiness by the wood coating gave to
impression evaluation of wood quantitatively. For the sample piece which applied several kinds clear corollary paint to
seven trees class, we examined relationship with each factor score that we led by a value and SD method of value and
glossiness. As a result of factor analysis, we were able to lead four factors of “clear feeling” “grade feeling” “chic feeling”
“natural feeling”. All factors clarified what the value that tree class in itself had without taking influence of a glossiness

99 ¢ 99 ¢c

change by the wood coating was related to. “grade feeling” “chic feeling” “natural feeling” does not take influence of a value

change by the wood coating and receives influence in value of tree class in itself.

Keywords : wood coating , impression evaluation, value and glossiness
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Abstract

This paper discusses the role of the “Japan Media Arts Festival” as a successful model of a social educational

environment and also as a medium that gives people the big picture of media arts in Japan and the world. The festival began

in 1997, and it is presently hosted by the Japanese Cultural Agency, The National Art Center, and the Computer Graphic

Arts Society based in Japan. It consists of annual competitions and exhibitions of animation, manga, digital arts, and

entertainment technologies. We have been developing a project called “Media Arts in the World” for both real exhibition

space and the cyberspace. This project will help viewers grasp the global media arts movement and also give some artists

opportunities to network with international curators and media producers.

Keywords : art management, entertainment industry, educational environment
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Abstract

I spent my sabbatical year at the Institut de Physique Théorique, Commissaritat a ’Energie Atomique at Saclay in

France, financially supported by Research Institute of Science and Engineering, Takushoku University. While I studied

theoretical physics of polyelectrolyte polymers and diblock copolymers in the institute, I further acquinted myself with

French culture and society. Within, I relate my experiences in Paris, France and report on its educational system.
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