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Proposal of High Frequency Near Magnetic Field Measurement Method
Applicable to Actual Circuits in Electronic Devices
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In recent years, electromagnetic communication problems have been a concern, such as device malfunctions
caused by the leakage of electromagnetic waves. To overcome this, technologies to accurately measure high-frequency
magnetic fields are required. We use a magneto-optic crystal and pulsed laser to detect magnetic fields, that enable
low invasiveness against magnetic fields. In addition, by using the stroboscopic method, we can measure AC magnetic
fields with phase information. To do this, it is necessary to synchronize the pulsed laser oscillation and magnetic fields
to be measured. In previous studies, we obtained high-frequency signals that generate electromagnetic fields using a
metallic probe directly. However, when those signals are in the GHz band, signal acquisition is difficult, mainly due
to impedance mismatch at the probe contacts. To apply our magnetic field measurement system to commercial
electronic devices, this study proposes a new method for obtaining a synchronization signal from a crystal oscillator,
which is the basic clock signal source for electronic devices. We verified the usefulness of this method by measuring
the magnetic field distribution of a microstrip line. We then measured the magnetic field distribution of commercially
available high-frequency electronic devices.
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Fig. 2 Example of a typical modern electronic device
configuration.
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Table 1 Acquisition accuracy of phase and amplitude
information by frequency.

Frequency of Cycle of Accuracy of Accuracy of
magnetic field| magnetic field amplitude phase
(GHz2) (ps) information a (%) |information B (
1.0 1000 93.6 99.6
2.0 500 87.2 99.2
3.0 333 80.7 98.7
3.2 313 79.5 98.7
5.0 200 67.9 97.9
7.0 143 55.1 97.1
10.0 100 35.8 95.8
15.6 64 0.0 93.4
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Fig. 3 Schematic of RF magnetic field measuring
system used for verifying our proposed
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Measurement area

Size: 5 X 5 mm
Measured pitch: 100 pm
Number of measured point: 2,500

Fig. 5 Electronic circuit board (Analog devices,

EVAL-ADF4351-EBZ1) used for measurement.
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Fig.6 Measured magnetic field distribution on the IC

chip surface. (a)Overall photo of the circuit
board. Magnetic field map with the phase of (b)
0 degrees and (c)180 degrees. (d) (e) Their
enlarged figure.
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