
 

 
Toyosu Prime Square, 5-6-36 Toyosu, Koto-ku, Tokyo 135-0061, Japan 
www.proterial.com/e 

1/3 

News Release 

August 29, 2024  
Proterial, Ltd. 

 
Proterial Develops Magnetic Sheet for EV Wireless Charging Systems and 

MS-HiQ Series Magnetic Sheet Panels 
 
Proterial Ltd. has developed a magnetic sheet for electric vehicle (EV) wireless charging systems made of 
nanocrystalline soft magnetic material FINEMET® and the MS-HiQ Series*1 of magnetic sheet panels. The 
sheet will help improve efficiency and reduce the size and weight of wireless charging systems that will be 
increasingly introduced to EVs.  

 
 
 
1. Background 

 
Wireless charging has an advantage in that no power cord is required for charging. It initially found application with 
cardiac pacemakers and other medical equipment, and entered widespread use after it was introduced to smartphones. 
Lately, wireless charging has been attracting attention as a technology for supplying power to EVs. In 2020, the SAE 
J2954 standard for wireless power transfer for electric vehicles was published. It envisioned that the system would be 
used in parking facilities. Full-scale studies towards practical application are now underway. However, wireless 
charging systems have a drawback in that they are not as efficient as wired charging systems.  
Enhancing the efficiency of wireless charging systems requires a coil composition with its quality (Q) factor reciprocal 
to the loss factor. This means that the loss is smaller when the Q factor is larger. For this purpose, it is effective to place 
a magnetic sheet on the back of the coil (or on the back of the wireless charging unit), as illustrated in Figure 1. In this 
configuration, the sheet acts as a shield*2 and also as a back yoke*3. Cellphones need thin magnetic sheets with a high 
Q factor. Proterial's FINEMET® has outstanding characteristics, 
which have given it a large market share. While wireless charging 
systems for cellphones have a power capacity of 20 W or less, 
those for EVs have a very large power capacity of 3 kW to 11 kW. 
It is now common to develop a technology of increasing the size 
and thickness with the use of ferrite, a magnetic ceramic, for 
magnetic sheets.  
Proterial believed that the characteristics of the FINEMET® 
would also be useful to automotive applications and embarked on 
efforts to develop magnetic sheets for EV wireless charging 
systems.   

Figure 1: Schematic of the wireless charging system 

Photo: A FINEMET ribbon (left) and the MS-HiQ Series magnetic sheet (right) 
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2. Outline 

 
Proterial has recently developed two original technologies explained 

below for heightening the quality factor for wireless charging systems.  
 
(1) At the time of heat treatment of FINEMET ribbons*4 as constituents of 

a magnetic sheet, magnetic permeability control is performed while tensile 
strength is applied to the ribbons in their longitudinal directions to give them 
anisotropy. A wireless charging system equipped with magnetic sheets 
formed using the ribbons exhibits an improved Q factor.  

(2) The MS-HiQ magnetic sheet created by the technology described in 
(1) above is cut. A magnetic sheet panel is then formed by placing the cut 
pieces in a radial pattern to ensure that the longitudinal directions of the ribbons are identical with the directions of 
magnetic force lines, as portrayed in Figure 2. A wireless charging system with this panel exhibits a higher Q factor.  

 
For producing a Q factor equivalent to that of a wireless charging system with ferrite on the back of the coil, a 

magnetic sheet panel consisting of four MS-HiQ elements, as seen in Figure 2(a), requires a thickness that is about 
half that of the aforesaid ferrite, and a magnetic sheet panel comprising eight MS-HiQ elements, as depicted in Figure 
2(b), requires a thickness of around one third that of the ferrite. The experiment confirmed*5 that massive thickness 
and weight reduction could be achieved with this method.  

After being introduced to EV wireless charging systems, the magnetic sheet and the MS-HiQ Series of magnetic 
sheet panels recently developed are expected to help increase efficiency and reduce the size and weight of such systems, 
encouraging the increasing take-up of the systems and EVs themselves.  

 
End 

 
*1 Series: A group of models that differ in terms of the number of ribbon layers, external dimension, double-side tapes and other 

specifications to choose from to ensure that the product is applicable to various purposes.  
*2 Shield: A function to block electromagnetic noises from coming in to prevent them from having an adverse impact on the 

magnetic field or flux.  
*3 Back yoke: A function that prevents a magnetic field or flux from dispersing.  
*4 Ribbon: A single foil with a small thickness and a large width.  
*5 According to the test performed by Proterial. Test conditions: An FM sheet sized 60 mm x 60 mm and a coil (Ls = 3.5μH, Rs 

= 28 mΩ@85kHz/10mA, Φ50 mm) 
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FINEMET are registered trademarks of Proterial, Ltd.  
  

Figure 2: Schematic of the magnetic 
sheet panel 

Longitudinal directions of ribbons and 
directions of magnetic force lines 
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■About PROTERIAL 

 
“Proterial” reflects the essence of our corporate philosophy, which consists of three elements: Mission: “Make the best quality 
available to everyone;” Vision: “Leading sustainability by high performance;” and Values: “Unfaltering integrity” and “United 
by respect.” It combines “pro-” with the word “material.” 
“Pro-” represents our “three pros”: 

 Professional — work that exceeds expectations 
 Progressive — a spirit that keeps challenging 
 Proactive —an enterprising attitude  

“Material” refers to the high-performance materials that our original technologies produce and underpinned by the three pros. 
With our focus on solving customer issues and bringing new levels of value, we promise to contribute to the realization of a 
sustainable society through the products and services that embody our philosophy.  

 

■Proterial, Ltd. — Company Overview 
Established: April 1956 
Head office: Toyosu Prime Square, 5-6-36 Toyosu, Koto-ku, Tokyo 135-0061, Japan 
Capital: 310 million yen (as of March 31, 2024) 
Representative:  Sean M. Stack 

 Representative Director, Chairman, President and Chief Executive Officer (CEO) 
Sales revenue: 1,033.2 billion yen (Term ended March 2024) 
History:  1910: Founded as Tobata Foundry Co. 

 1937: Merged with Hitachi, Ltd. 
 1956: Established separately as Hitachi Metals Industries, Ltd. 
 2023: Company separated from the Hitachi Group, and renamed from Hitachi Metals, Ltd. to 

Proterial, Ltd. 
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