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High-density power conversion

topologies operating across resonant

and hard-switching architectures place

stringent thermal and volumetric

boundaries on magnetic components.

In high-frequency switched-mode

systems operating from 100kHz to

several megahertz, total transformer

and inductor efficiency is governed by

the volumetric core loss characteristics

of the soft magnetic material. Sourcing

low-power-loss soft ferrite cores

engineered for wide temperature

stability enables hardware designers to

reduce thermal dissipation, increase

power density, and maintain magnetic

saturation resistance under heavy

electrical loads. Shenzhen VIIP

Electronics Co., Ltd. (VIIP) manufactures high-performance Manganese-Zinc (MnZn) and Nickel-

Zinc (NiZn) soft ferrite cores engineered to deliver low volumetric power dissipation across

diverse operating frequencies and temperatures.

Material Formulation and Microstructural Loss Mechanism Control

Minimizing volumetric core power loss requires balancing hysteresis loss, eddy current loss, and

residual loss across the B-H magnetization curve. Total core loss represents the combined sum

of these three fundamental dissipation mechanisms.

Hysteresis loss stems from the energy dissipated as magnetic domain walls move and rotate

against microstructural grain boundaries during alternating magnetic field cycles. Reducing

hysteresis loss requires achieving high material purity, low magnetocrystalline anisotropy, and

uniform ceramic grain growth to lower coercive force. Eddy current loss is governed by the
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electrical resistivity of the ferrite

matrix. Because eddy current

dissipation increases with the square

of the operating frequency, high-

frequency core materials require high

electrical resistance across ceramic

grain boundaries.

VIIP MnZn formulations incorporate

precise amounts of secondary dopants,

such as silicon dioxide (SiO2) and

calcium oxide, which segregate to

ceramic grain boundaries during high-

temperature cooling. This engineering

creates an insulating boundary layer

around conductive grains, raising bulk

volume resistivity to 10,000 Ohm-

meters (10^4 Ohm-m) and suppressing

high-frequency eddy current circulation

up to 500kHz. For frequencies

extending from 1MHz to 1GHz, VIIP NiZn ceramic formulations provide volume resistivities

exceeding 100,000 Ohm-meters (10^5 Ohm-m) to 10^8 Ohm-meters, shifting residual resonance

losses into the high-megahertz domain.

Automated Atmosphere Sintering and Broad-Temperature Loss Valley Optimization

Soft ferrite materials exhibit a characteristic temperature-dependent core loss curve featuring a

distinct power loss minimum, commonly designated as the loss valley. In conventional magnetic

materials, this loss valley occurs within a narrow temperature band, causing power losses to rise

steeply when internal operating temperatures shift above or below the optimal setpoint.

VIIP optimizes magnetic formulation stoichiometry to align the material loss valley across typical

industrial operating temperatures spanning from 80°C to 100°C. Maintaining a controlled ratio of

ferrous (Fe2+) and ferric (Fe3+) ions balances the magnetocrystalline anisotropy constant close

to zero across this thermal range, establishing stable low-loss performance under continuous

operating loads.

Achieving this broad-temperature performance requires precise atmosphere control during

continuous thermal processing. Computerized tunnel kilns regulate oxygen partial pressure

throughout heating, sintering, and cooling phases, maintaining stoichiometric chemical balance

and uniform grain sizes across every production batch.

Standardized 300+ Core Portfolio Across Toroidal, MnZn, and NiZn Geometries



Hardware engineering programs require diverse physical core geometries to fit specific PCB

footprints, power ratings, and thermal management architectures. VIIP maintains an active

manufacturing portfolio containing over 300 standardized and specialized magnetic core

specifications:

Toroidal Cores: Fabricated in high-permeability VIIP MnZn formulations for common-mode

chokes, pulse transformers, and high-frequency gate drive isolation.

Planar and Low-Profile Geometries: Configured for low-profile DC/DC converters and ultra-thin

server power supplies requiring tight vertical space envelopes.

Split and Clamp-On Cores: Encapsulated in snap-lock plastic casings for retrofitting broadband

EMI suppression onto cable harnesses with outer diameters from 3.5mm to 15mm.

Flat Cable Cores: Rectangular SCFS-type geometries designed for flexible flat cables (FFC) and

ribbon wiring in digital display panels and industrial human-machine interfaces.

Shielded Power and Inductor Geometries: Including I-shaped drum cores, RH cores, and

RID/RHH dual-hole configurations, tailored for board-level power storage and localized noise

filtering where magnetic flux containment is required.

Specialized EMC Geometries and Board-Level Beads: Encompassing T-type toroidal geometries

and through-hole/insert PCB magnetic beads (BB Type) designed for high-frequency trace

decoupling and parasitic resonance attenuation.

All VIIP core lines maintain stable operational characteristics across commercial temperature

ratings (-25°C to +80°C) and extended industrial temperature ratings (-40°C to +125°C),

compliant with RoHS and REACH directives.

ISO 9001:2015 Manufacturing Control and Custom Tooling Integration

Mass production of high-efficiency soft ferrite components demands stringent process

standardization across every stage of material synthesis. Shenzhen VIIP Electronics Co., Ltd.

maintains specialized soft magnetic production lines across manufacturing bases in Huizhou,

Bozhou, and Huzhou. These facilities integrate automated raw oxide batching, high-pressure

hydraulic forming presses, continuous nitrogen-atmosphere sintering kilns, and multi-parameter

magnetic sorters to maintain high microstructural uniformity and consistent loss valley

performance across high-volume production lots.

Manufacturing operations comply fully with ISO 9001:2015 quality management and ISO

14001:2015 environmental systems. In-house mold fabrication workshops support rapid custom

tooling development, allowing power electronics teams to produce prototype magnetic



geometries within short design evaluation windows. Automated visual sorting systems screen

100% of finished cores for dimensional tolerances, surface micro-cracks, and coating uniformity

before dispatch.

Efficiency and Thermal Return of Application-Specific Low-Loss Soft Ferrites

Integrating VIIP application-tailored low-loss soft ferrite cores provides direct thermal and

operational returns for high-density power electronics programs. Reducing volumetric core loss

lowers steady-state operating temperatures, extending the operational lifespan of adjacent

electrolytic capacitors and power semiconductors.

Lower thermal dissipation allows hardware designers to shrink overall magnetic component size,

reduce heatsink mass, and increase total converter efficiency to meet stringent 80 PLUS

Titanium and international energy efficiency standards. Direct factory sourcing from VIIP

provides predictable batch-to-batch magnetic consistency, stable material pricing, and dedicated

engineering support throughout the product lifecycle.

High-frequency magnetic cores operating in power electronics converter circuits experience

significant thermal dissipation if core loss parameters are not strictly controlled. By optimizing

the sintering atmosphere in computer-controlled continuous tunnel kilns, VIIP maintains high

material density exceeding 4.85 g/cm3 and uniform ceramic grain morphology across every

production batch. The addition of specialized micro-dopants creates high grain boundary

electrical resistance, suppressing eddy current generation as operating frequencies extend

toward the megahertz range. This microstructural optimization enables power supply design

engineers to achieve higher switching frequencies, reduce passive component footprint, and

improve overall system conversion efficiency in compact server power architectures.

Technical Documentation and Direct Engineering Support

Power electronics design teams and component sourcing specialists can review complete VIIP

material datasheets, core loss curves across varied flux densities and frequencies, and

dimensional specifications directly through the official international portal at

https://en.szviip.com/ to submit custom magnetic design requirements and request standard

engineering sample kits.
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