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Company Profile

MagneDesign head office

Introduction to GSR Element Products 
and Samples

Introduction to 3D Photolithography

The principle of the GSR sensor involves detecting the phenomenon of simultaneous ultra -high-speed rotation of surface spins 

induced by GHz pulses using a microcoil . Detection capability increases in proportion to the square root of the pulse frequency and 

the number of coil turns. The developed GSR sensor can achieve sensitivity performance 100 times greater than that of MI sens ors.

The performance of the GSR element currently under trial production is 

controlled by varying the element length from 0.1 mm to 2 mm, based on a 

coil pitch of 3 ѧm, to achieve a measurement range from 6 G to 100 G 

sensitivity is adjustable from 6 mV/G to 500 mV/G.

The principle diagram of the GSR sensor is shown in Figure 1.

The GSR element is fabricated using a 3D photolithography process. 

Notable new technologies include the technique for the fine patterning 

on uneven surfaces and the technique for aligning 10 ѧm diameter 

amorphous wires in 7 ѧm deep grooves.ˢ Figure 2ˣ

Introduction to the GSR sensor principle

Our product technology

ASICSecondary element

Coil pitch

Head Office Kitahirai2-4,Toyooka,Mihama-cho,Chita-gun,Aichi-ken,470-2414,Japan

Contact details TELʿ ˴81-569-47-7631(main number)

Establishment September 21, 2012

Capital 30 million yen

Board member CEOʿ Yoshinobu Honkura
Directorʿ Eiki Kikuchi, Shinpei Honkura, Rei Uemura
Auditorʿ Akinori Maeda

Number of employees 23 people(As of May 1, 2025)

Business content ʾResearch and development of magnetic sensors, motors, magnets, 
and their application software

Main Bank The Bank of Nagoya(Tokai Branch),The Aichi Bank(Nawa Branch)

Land 3,836.76

Building 1,279.51
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Figure 1

Figure 2



2

Our company was established in September 2012 by Yoshinobu Honkura , following his retirement as Managing 
Director of Aichi Steel Corporation, with the aim of researching and developing Magnetics technology and 
disseminating its results. In August 2013, we started joint research with Nagoya University. In January 2015, we 
discovered the GSR principle enabling ultra -high-sensitivity micro -magnetic sensors, which was widely featured in 
NHK news reports and attracted significant attention. In April 2016, we established a prototype centre  as our 
development base and successfully developed production technology for GSR sensor elements. In 2020, papers on 
ASIC-specification GSR sensors were published in the international academic journals Sensors and JMMM. In April 
2023, we relocated our head office to Mihama Town, Aichi Prefecture, and simultaneously established the Mihama 
Research Laboratory. Currently, based on the GSR principle, the company is developing magnetic gyro compasses for 
wearable computers, pT (pico -tesla) sensors for biomagnetic  detection, and GSR sensors for automotive magnetic 
sensors. Furthermore, it has successfully developed dental magnets and launched in Indonesia.

Company History

CEOʿYoshinobu Honkura

ʾMajored in magnetic physics at Nagoya University and engaged in development within the field of magnetic engineering

ʾObtained a Doctor of Engineering degree as an expert in magnetic materials and magnetic circuit design 

ʾServed as Vice President of the Magnetics Society of Japan (2013 ²2017)

 

<Awards>  

1995: Received the Chunichi  Industrial Technology Award 

2005: Received the Achievement Award from the Magnetics Society of Japan 

2012: Received the Minister of Education, Culture, Sports, Science and Technology Award 

2012: Received the Yamazaki -Teiichi Prize by Materials Science and Technology Foundation of Japan (MST)

2018: Received the Six Major Achievements Award for utilization of FY2016 by MEXT (Nanotechnology Platform)

2024: Elected as an Honorary Member of the Magnetics Society of Japan

Executive Profile
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September 2012 Established company by Dr. Honkura

August 2013 Sign joint research agreement with Nagoya University, open the office at university

October 2014 METI subsidy project (Electronic Compass: 40 million yen over 2 years)

April 2015 Aichi Prefecture subsidy project (pT Sensor: 16 million yen)

May-November 2015 Discovered GSR principle, presented at international conference in July, 

Obtained GSR sensor patent in November

October 2015 Reported GSR sensor on NHK news programme

December 2015 NEDO subsidy project (pT sensor commercialisation: 70 million yen)

April 2016 Relocated to Navi Shirogane (Nagoya City), constructed our own prototype centre

April 2020 Executed a contract with Asahi Intec

July 2020 Executed a license agreement with Asahi Intec

July 2020 Paper on ASIC-specification GSR sensor published in JMMM

April 2023 Head office relocated to Mihama in Aichi ; established Mihama Research Institute 

May 2023 Launched magnetic attachment Magteeth700/900 

August 2023 Aichi Prefecture subsidy project (thin-type magnetic attachment: 30 million yen)

January 2024 Held Commemorative lecture  to mark acquisition of 50 patents

May 2024 Aichi Prefecture subsidy project (magnetic microscope: 60 million yen)

June 2024 NEDO subsidy project (50% lighter motor: 430 million yen)

September 2024 Honkura attended honorary member commendation ceremony of the Magnetics Society of Japan (MSJ)  

September 2024 Commenced sales of nT meter and first product exhibition at Sensor Expo Japan 2024
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Magnetics Research Institute

From magnetic new materials to component machining, 

and further to magnetic application system products

Facility Overview

Research Building

ʾTernary evaporation system

ʾRIEʾExposure equipment

ʾEtchingʾPure water system

ʾPlating equipment ʾPolishing equipment

ʾSEMʾResistance measurement

ʾProfilometer ʾ3D microscope

ʾWire alignment equipment

ʾMelting furnace ʾICPʾVacuum furnace

ʾX-ray analysisʾVSMʾTensile testing machine

ʾMagnetising  deviceʾCutting machine

ʾSwaging machine

Laboratory 2
New Alloy Development

Laboratory 1
Development of 3D Photolithography Technology

ʾPrecision cutting machine

ʾMulti -wire cutting machine

ʾAmorphous wire prototyping equipment

ʾWire dimensional measurement equipment

ʾPrecision polishing equipment

ʾSweeping machineʾWire rewinding equipment

ʾWire heat treatment equipment

ʾWire BH measurement equipment

Laboratory 3
Amorphous Development
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elementary technology
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ʾMagnetic modification equipment ʾMicro laser welding

ʾMagnetisation  equipmentʾGrinding equipment

ʾAssembly presses and other production/prototyping  

    equipment

ʾAutomatic assembly welding machines

ʾAutomatic grinding equipment

ʾAutomatic magnetization

ʾInspection equipment ʾLaser marking systems

Laboratory 5
Dental Magnet Development

Head office Building

9

ʾGHz pulse generatorʾGHz oscilloscope

ʾImpedance analyserʾWire bonding

ʾShield boxʾMicroscope (stereoscopic/metallurgical)

ʾ3D printer, etc.

Laboratory 4
Magnetic Sensor Development

Laboratory 6
Motor Development

Applied Technology

Evaluation Bench

ʾHigh-speed rotation test apparatus

ʾMagnetic field distribution measuring apparatus
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GSR Magnetic Sensor for Spintronics Applications
Selected for the 2015 New Aichi Creative Research and Development Grant

GHz pulse and coil voltage

1) Industrial applications (below 20 nT)

A magnetic sensor enabling measurement of minute magnetic fields (1 nT) 
by applying a 2 GHz pulse current to an amorphous magnetic wire to rotate 
spins and detecting the voltage generated in the coil

*New phenomenon of detecting spin rotation GHz- Spin- Rotation effect

2) Medical field (1 nT or below)

 Catheter surgery robot
 Magnetic microscope
 Bio- magnetic diagnostic device

 Gyrocompass
 Current sensor
 Rotation angle sensor

Principle

GSR core technology

Applications of GSR Sensors

1  Amorphous wire production  Three- dimensional 
photolithography processing

GHz
Ҳ̸ GSR

ᶥ

Amorphous Manufacturing Equipment

GHz pulse signal processing circuit
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Forming a microcoil on a wire

Amorphous wire m
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Effect of pulse frequency
Effect of wire alloy composition
ˢ adopted rising detection ˣ

Formation of GSR elements 
on the ASIC substrate surface
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thickness0.5 ѧm

ќ

pulsed current
GHz

Spins aligned in the circumferential direction

Coil voltage

magnetic field

Amorphous wire ʿ10ѧm

Coil pitch ʿ3ѧm

human hair ʿј͍͌͌ѧΉ

amorphous 
magnetic wire



are also possible.

Detection power 0.3nT 0.1 10Hz 
Element length 2mm, Micro- magnetic fields in miniature spaces
Sensor size µm 2mm

Proximity measurement possible
Gladiotype requires no magnetic shielding
 Handy type configuration with USB connection between measuring

  instrument and PC
 PC interface, USB power supply 5V 0.22W

Ideal for research into magnetic field sources in magnetic microparticles
Detection apparatus for magnetic microparticles within lithium battery materials
Apparatus for measuring the magnetic moment of micromagnets

Features

Specifications

Application Examples

nT Meter Products

nT Meter 16- channel grid3D nT Meter

Detection of magnetic microparticles(5µm)

analogue circuit digital circuit

Commercialisation of the world's smallest nT meter 
Now on sale

Magnetic Microparticle Detection Device

nT meter
element

test sample

nT meter

Magnetic shielding pipe

test sample

͒

Distance dependence from magnetic particles

Measurement of magnetic microparticles

Range   

Linearity

Bandwidth

Sensitivity

Noise

Hysteresis 

Power Supply

None

Typ.   

Sensor main board (Analog spec.)     

Resolution

(Digital spec.)      

Bit  

Power Supply

GSR seneor 

element

Fluxgates sensor element

10 mm

30mm 3mmū

x1,350,000

2mm 10Õmū

MI sensor 

element

10mm 30Õmūx45

30 mm

2 mm

GHz MHz kHz

Volume

Current frequency

Fig.: Comparison of magnetometers

Connect to PC 
via USB

Ep_bgmkcrcp

lRkcrcp

Djsve_rc K_elcrmkcrcp

Diameter of magnetic particles 
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Standard type

Gladio- type

Gladio element

1- axis element

analogue circuit digital circuit

Detection of a concentration of 0.01 ppm


