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A STUDY OF THE CURRENT DISTRIBUTION IN ELECTRONIC DEVICES

In recent years, faulty operation by mutual interference among electric and electronic devices has
become a social problem, which is occurred by widely spreading in use of the personal computers and
cellular phones. This is a typical EMC (Electromagnetic Compatibility) problem. The electromagnetic
field visualization in the electronic devices is of paramount importance to checking up the EMC
problem for developing and designing the modern electronic devices. We have studied the visualization
of the current distributions from the locally measured magnetic fields. In order to visualize the current
distributions, it is intrinsically reduced into solving for an ill-posed inverse problem. In this paper, we

carried out the estimation of the three-dimensional current vector distributions from the locally

Yukihiko ANABUKI

measured six two-dimensional magnetic fields around the square cubic box.
Key Words : EMC, Electromagnetic field visualization, GVSPM method
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Research On Switching Power Suppliers Utilizing Film Type Transformer

Yu Usuda

Modern microelectronics has made it possible to work out a lot of many small electronics such as electronic calculator, radio
notebook computer and so on. Even though the electronic parts processing the electronic signals could be minimized it is difficult
to minimize the power supplier because of magnetic elements handling entire electric power consumed in the device. To
overcome this difficulty, we are now developing the power supplier without any magnetic elements. In this power supplier, a
coreless film transformer is employed instead of the conventional transformers. A coreless film transformer enables us to work out
an extremely lightweight power supplier but causes the other problem, i.e. magnetic field radiation around the power supplier. To
examine this problem, this paper has tried to visualize the magnetic field distributions above a film transformer.

Key Words :  DC/DC Converter, Film type Transformer, EMC

1)

2.2



§

2
2.3
2.3.1
a
v
a = L 1
)
" v,
3
N E—— e csmamanr
i — e
™02 ‘,ﬂ
U 1 L
1 10 1m 1000
Fikthlkee
3
4 5
n
w.
n =—2x100/%] @)
Wl
@ W w,
”
L,
R, '
o R, WV,
4

100
B0
g o //' “/\"\“\:\E 100
[ ., ' —=-337
g 10 = 6520
"o . '
OL— mn n—m/_-’\'—_’l/- L 1
1 10 100 1000
[l ke]
5
5 10[ ]
100[kHz]
.3.2
6
o
a0
70 =
0
Eg e 109
ﬁqg /-”/"/ IdDQ
Ry .
2
10 & w
0 - . T
1 10 100 1000
bRk ]
/
DC/DC
DC/DC 7
I, I, D
[ RL
- Vs
T
L :
TFT B
| Q]
VDS
7 DC/DC




DC/DC

a0 -
i =3
Wi e s ~ ERETOV
N — S | HOEETeY
ﬁgg . HHEFZOV
o] :
0 1 2 3
skl
8
8 15[Vl 1.2[W]
W] 1.2[W]
3.2 DC/DC
MOS
FET Q
MOS FET Q
D
RP
I 1
L
Mo L j— £y
C
a Q:ON
RS
| - |
: -£,JE;-- C ‘ ‘;
B g
(b) Q:OFF
9 FETQ (a)ON (b)OFF
9
[FET Q ON ]
V.= R, + 1%
dt ®3)
o_c . V.
dt R,
l?p V.

[FET Q OFF ]

di .
L d_2+ Vc = —Rslz
t
. V dVv 4
i, = —"—+C—=° @
R, dt
R, L
4 10(AL)
I, 10(A2) I 10(A3) V.
el |
I
o-ceons | o.ocen | o.ocens | o.coce | o.cecer o
(A1)
ia [l
|
. : + [=]
(A2)

o.005 o_oL 0.015 0.0z 0. oz5

t [=]
(A3)
10
MOS FET Q
10
4.
4.1
D
¢ = NS uHSin ot ©)
w M N

S , (5 H



=2 ®)
NS u
11
11(A1) (A2) Z
11(AL)
11(A2) DC/DC
2)
20
15
10
5
0 o (A2) Converter B at t=5[sec]
0 5 10 0 2.5 5 7.5 1012.515 13 DC/DC
(A)z (A2)Z
11 5
4.2
12 12(A1)
12(A2) DC/DC
DC/DC
Power MOS FET
Power MOS FET
12
J rotH J
3)
4.3 D
13 ( 17 15) 13(A1) 1997
A
Power MOS FET 2)T.Doi andetal ““CurrentDistributionAnalysis
on Printed Circuit Board  ””INVERSE PROBLEMS
13(A2)  Power MOS FET NENGNEERING MECHANICS(M.Tanaka G SDulikravich
ON Eds Elsevier) pp.495-501  Mar.1998
3)
32
2004 vol.24

Suppl_No.1 p259-p262



Vol.47(2006 3

Visualized Time Domain Signals Processing

Kensaku KAWAMURA

After Newton mechanics had been established, major effort of human innovation had been devoted to
enforce the human physical power, such as hand, foot and fighting power by many physical tools and
mechanical devices. After spreading use of digital computers, most of the human innovative efforts are
now devoting to work out the artificial human brain or compensative tool of human brain works.

In the present paper, one of the methodologies to carry out the line signal diagnosis is proposed by
means of the some assumptions in natural phenomena.

Key Words : Magnetic Sensor, Visualized Signal Processing, Smart Processing
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VISUALIZED DIFFERENTIAL TYPE MAGNETIC SENSOR SIGNAL PROCESSING
BY WAVE EQUATION

Yuji KIMURA

To work out a tough and economical automatic cans classification system, we have previously
proposed a magnetic sensor system along with signal visualization methodology. Even though this
system is tough and economical, relatively long CPU time is required to visualize the sensor signals.

To overcome this difficulty, this paper tries to find the characterizing parameters of cans. As a result, it
is found that the characterizing parameters of cans are simply the length evaluated by the visualized
wave forms in terms of wave equation. Increasing the number of sensor coils along with the target cans
passing through the sensor coils makes it possible to evaluate the length of cans. Thus, we have
succeeded in developing the second stage of the fully automatic metallic cans classification system.

Key Words : Wave equation, Visualization of sensor signal, Magnetic sensor
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ASTUDY OF GEOMETRICAL CHARACTERISTIC PATTERN OF THE VISUALIZED IMAGES

Toru KOSUGIYAMA

This paper deals with a method of geometrical complexity extraction from Visualized Image. We have
proposed the characteristic (named Eigen) pattern method, which makes it possible to carry out the
computer watching, diagnosis, discrimination, inspection. full automatic security system and machine
inspection system on factory line. Since our eigen pattern method is based on the color information of
own distinct target, then it is possible to cognize when deforming the target geometrically. On the other
side, our eigen pattern method could not distinct the different targets having the same color information.
To remove this difficulty, this paper proposes here the geometrical eigen pattern method based on the
Fourier transform and Fourier cosinusoidal transform. As a result, it is revealed that fairly good
cognition can be obtained by the geometrical eigen pattern method.

Key Words : Eigen pattern, Spatial frequency, Computer watching system
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Velocity and Acceleration Vectors Visualization and Their Applications

Tatsuya YAMASHITA

Particularly, in order to detect the violence of traffic rules, high accuracy measurement of the speed and
acceleration vectors without contacting is required. High sensibility, toughness to the mechanical and
environmental conditions such as stress, temperature and humidity are required to any types of
measurement instruments. In the present paper, we propose two types of speed and acceleration
vectors measurement methods. One employs the sensing or picking up coil type magnetic sensor, which
has reasonable tough property to the mechanical and environmental conditions, but has weak points that
it does not have high sensibility at low speed, and can be applied to the limited targets. The other
employs the charge coupled devices, i.e., CCD video camera, which is able to apply the low speed
targets, and also not limited targets visible by CCD. However, CCD method does not have high
sensibility to the high speed targets, because of limited capture time. Also, its accuracy is low compared
with those of magnetic sensor method. Hence, this paper proposes a hybrid scheme combining the
magnetic sensor and CCD image measurement methods.

Key Words : Velocity and acceleration vectors, Vector visualization, Speed sensors
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