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ABSTRACT

Research has been conducted on a system enabling
visualization of FM band radio noise produced by the
high-voltage components in a hybrid vehicle.

The system is composed of an electromagnetic field
detection device that detects electromagnetic radiation
noise, a measuring device and interface that scan the
output of the electromagnetic field detection device, a
spectrum analyzer that analyzes the frequency of the
electromagnetic radiation noise, and a PC that processes
the data.

The system employs a camera mounted above the
high-voltage components in the hybrid vehicle. The
camera records images of the components. In
combination with the measuring device, this enables
noise to be detected in each operating state of the high-
voltage components. Electric field strength data that has
been analyzed for frequency by the spectrum analyzer
and photographic data are then synthesized to produce
contour diagrams, enabling noise sources to be identified.

This method has enabled simple identification of
noise sources and noise frequency bands, thereby
reducing the time needed to identify a noise source and
apply a countermeasure to one-third against conventional
methods.

googgo

goboboobobobobooboooooooooboo
ooco,00bonoooooooooooooboooonan
gooo

gboboboboobooboooboooooooooboon
O rFMOO76-108MHZIOD O OO OOOOOODOODODOO
gooooooooooobooobobbbbbbooooo

goboobobgo

gbobooobooooooobooooboobobobono
goooooooooooobooooooboboooogoo
gbobooboooooboobobooboboboboooo
obobobobooooboobobobooooo
gboboboboboboboboboooobooooo
gboboboobooooobo rmMUODODOOOOO
goooooooooooboboooooooooobooooo
gbobooooboobobobooooon

0 1130



Honda R&D Technical Review

Vol.21 No.1 (April 2009)

goooooboobogn

oooooOoOoO0OoOoOoooooOoOFrg 10000Fg.

200000000000000000000O0O00OD0OO
gbobooooooobooboboobobobooboooo
gbgobooooooobooboboboboboboooog
gboboobooooobobobobobobobooo
gooboooooooobooooooobobobooooooo
gboboooooooboobobobobobooboooo
goboobooooooooooooooooboboooooo
gboboboobooobogoog

Low noise

o —
High noise

| Identification of noise increase frequency

l

Manual measurement using
electromagnetic field probe

|

| Identification of noise source |

l

Countermeasures |

Mass production
specifications

Repeat

. Oblivious to noise increases
High

—— Before countermeasures
- - - - After countermeasures

Electric field
strength (dBuV)

Frequency (MHz)

Low

Fig. 1 Noise source specific flow chart

Spectrum analyzer

Electromagnetic

field probe
Induced noise
Radiated noise
Coupling Conducting noise

noise

Conducting
noise

Fig. 2 Conventional method and kind of noise

gbooboobobobobooboooooooooboan
gbobobobooboooobooonog
gboobooboobooboooboobobobo
gomooooboobooboboobooboboboboo
gbobobobobobobobobobooboan
gbobobobobobobobobooboboo
gboooooogooo
gomoooooooboboboboooooogo

gooooooo

0000000000O0oDbOoO0DoDoOgon Intelligent
Power Unifl IPUCT] OO0 Power Control Unil PCUD OO0 OO
gobooooboobooboboooboboooboooPcy
O Power Drive Uniil PDUL] DC-DCOOOOOOECU O
0000000000000 0000000Fig. 30000

godooboooobboooobouooobbooooo
gobodooddddddooooooooooooooo

31.00000000n

000000oogo Fg. 400000000D0O0DO00OO
gooooooooobooboboboboboooooo
goobooo Xy ooooooooooooooooboo
gobobooooooobooboboboboboboooog
gbobooooooobobobobobobooooo
gooooooooobooboboboboboooooo
gboboboobobooboobobobooo

OrMI00000000000000000 Tablel
gooo

High-voltage cable Radiated noise

Motor

DC-DC

High-voltage
converter 9 g

battery

IPU case

PCU

High-voltage cable

Fig. 3 IPU configuration

0 1140



gooooooo

FMOOOOOOOOOOOOOooooDo

Table 1

Noise visualization system specifications

Item

Specification

Large measuring device

Small measuring device

Measurement object

High-voltage electronic components

Small electronic components and harness

Electromagnetic field detection device

4 probes in array configuration

3 probes in series configuration

Sweep method

X-Y plane

Y axis

Z axis movable range

50 (mm)

50 (mm)

Measurement area

500 x 600 (mm)

60 x 100 (mm)

Detailed measurement area

Arbitrarily set

Arbitrarily set

Measurement prohibition area

Arbitrarily set

Pitch measurement

1,2, 4,5, 10, 20, 50 (mm)

1,2, 4,5,10 (mm)

Vertical magnetic field probe

Probe type Horizontal magnetic field probe
Electric field probe

Amplifier amplification rate 40 dB

Measurement frequency bandwidth 76 - 108 MHz

Frequency resolution 1001 point

Display resolution

Electric field strength is displayed by dividing the range of the maximum value
and the minimum value into 8 sections.
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Fig. 4 Configuration of noise visualization system
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Fig. 11 Pitch measurement
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