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Power Supply Filter Components: VIIP Empowers New Energy
EV Charging and ESS Inverters

Shenzhen, Guangdong Oct 13, 2026 (Issuewire.com)  -  Commercializing high-power electric vehicle
(EV) DC fast-charging stations and utility-scale energy storage systems (ESS) requires managing
severe electromagnetic environments across high-voltage direct-current buses and grid-tied power
conversion systems (PCS). High-power charging dispensers and bi-directional storage inverters adopt
high-speed insulated-gate bipolar transistors (IGBTs) and silicon carbide (SiC) MOSFETs operating
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across high-voltage direct-current buses up to 500VDC. Rapid semiconductor switching generates
steep voltage transitions (dv/dt) and high-frequency current ripple (di/dt) along DC power lines, requiring
coordinated filtering to maintain battery management system (BMS) telemetry accuracy, analog sensor
precision, and grid-tie power quality. Deploying specialized surface mount single phase EMI filters
500VDC alongside heavy-duty DC power line filters establishes essential conducted emission
suppression and electrical isolation across renewable energy infrastructure. Shenzhen VIIP Electronics
Co., Ltd. (VIIP) manufactures high-performance power supply filter components engineered to protect
clean energy systems from electromagnetic disturbances.

High-Voltage DC Bus Dynamics and Signal Isolation Requirements

Operating at continuous direct-current potentials of 500VDC and above introduces complex noise
propagation pathways between utility grid interconnections and chemical energy storage arrays. In the
VIIP power filter architecture, mitigating these high-voltage disturbances requires coordinated low-pass
filtering. High-frequency active front-end rectifiers and isolated DC/DC switching topologies generate
steep voltage transitions and high current ripple that propagate simultaneously in upstream and
downstream directions. Upstream noise currents travel toward AC distribution lines, impacting total
harmonic distortion and grid compliance. Downstream high-frequency ripple circulates along DC battery
cables, coupling capacitively into digital telemetry lines, analog-to-digital current sensors, and high-
precision battery monitoring boards. Mitigating these disturbances requires establishing distinct low-
pass filtering stages at both primary AC utility terminals and secondary DC distribution buses to
maintain signal integrity and electrical isolation.

Architecture and Performance Parameters of the VIP4-1A-06 Surface Mount Filter

Precision measurement circuits, controller boards, and isolated telemetry interfaces within EV chargers
and ESS cabinets require compact, board-level EMI suppression capable of withstanding high DC
operating potentials. The VIIP VIP4-1A-06 exemplifies this high-density filtering engineering. Designed
for measuring instruments, industrial control cards, and medical electronics, the VIP4-1A-06 supports a
continuous rated current of 6A and operates at a working potential of 500VDC with verified dielectric
withstand ratings of 1760VDC line-to-line and 2000VAC line-to-ground.

The component is engineered with a standard 50-Ohm characteristic impedance match and delivers
wideband insertion loss performance spanning 30dB to 100dB across the conducted spectrum.
Packaged in a compact metallic shielding casing supporting versatile terminal, lead, and surface-mount
configurations, the VIP4-1A-06 shields sensitive current sensors and microcontroller power inputs from
adjacent high-power switching transients. Internally, the low-pass topology incorporates symmetrical
dual-winding common mode chokes paired with X/Y safety capacitors and damping discharge
elements. This passive configuration attenuates high-frequency ripple and fast transient spikes across
power feeds, helping prevent baseline noise elevation and false triggering in sensitive measurement
circuits such as battery telemetry front-ends and ADC reference channels.

High-Power DC Power Line Filters and Three-Phase Conversion Matrix

While board-level filters like the VIP4-1A-06 protect localized electronics, primary power paths in DC
fast chargers require heavy-duty power line filters. VIIP manufactures an extensive portfolio of DC EMI
filters rated for nominal operating potentials from 0 to 250VDC and 500VDC, with continuous current
handling spanning from 1A up to 200A.

These units integrate distributed-gap powder magnetic cores that maintain high saturation flux densities
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exceeding 1.2 Tesla under continuous direct-current bias, preventing magnetic saturation under full-
load operation. In utility-scale energy storage power conversion systems and multi-dispenser EV
charging plazas, complementary three-phase AC filters operate at 380VAC, 480VAC, and 600VAC,
providing current handling scaling up to 3000A, line-to-ground dielectric withstand ratings up to
2250VDC, and multi-stage insertion loss attenuation from 60dB to 100dB. The combination of
coordinated AC input filtering and DC bus filtering establishes an effective multi-tier barrier against grid
harmonics and inverter switching noise.

Manufacturing Scale Across Three Production Bases and Global Regulatory Alignment

Scaling clean energy infrastructure requires verified component repeatability and dependable delivery
timelines. Shenzhen VIIP Electronics Co., Ltd. operates three modern manufacturing bases located in
Huizhou, Bozhou, and Huzhou. These facilities integrate automated powder pressing kilns,
computerized coil winding stations, and high-speed encapsulation lines. This multi-base manufacturing
footprint supports reliable volume deliveries for global energy storage developers and charging station
manufacturers.

The filter catalog holds valid international safety and quality certifications across UL, TUV, CE, and
CQC standards, with complete material compliance aligned with European RoHS 2.0 and REACH
environmental directives. Vacuum epoxy encapsulation employing UL94 V-0 flame-retardant polymers
facilitates internal heat dissipation and stabilizes mechanical components against intense industrial
vibration. Every production batch undergoes 100% factory dielectric withstand testing, insulation
resistance screening exceeding 100 Megaohms (100 MOhm), and earth discharge current verification,
supported by a standard one-year warranty upon delivery.

Turnkey Filtering Integration and Engineering Application Summary

Deploying dedicated VIIP power supply filter components across EV charging infrastructures and ESS
plants yields concrete operational returns:

Preserving Telemetry Accuracy: Suppressing DC bus ripple prevents false tripping of battery
management systems and maintains precision state-of-charge measurements.

Mitigating High-Frequency Parasitic Heating: Filtering high-frequency ripple currents reduces internal
resistive heating in battery cells and DC-link film capacitors, extending subsystem service life.

Accelerating Worldwide Certification: Verified insertion loss performance enables equipment builders to
pass international grid-tie and EMC standards on initial lab submission.

Modern DC fast-charging dispensers delivering up to 350kW to 480kW power output require continuous
thermal management and durable transient protection. In these ultra-fast charging topologies, liquid-
cooled DC cables and high-frequency silicon carbide power stacks produce intense common-mode
noise across the 150kHz to 30MHz conducted band. Installing specialized VIIP dual-stage DC filters
directly adjacent to the output contactors blocks high-frequency common-mode noise from radiating into
vehicle chassis grounds, preventing communication interruptions between the charger controller and the
on-board vehicle electronic control unit (ECU).

In addition, in commercial microgrid battery storage systems paired with commercial rooftop solar
arrays, bidirectional inverters create dynamic harmonic interactions when switching between grid-
forming and grid-following operating modes. High-attenuation three-phase VIIP filters rated up to
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600VAC maintain power quality at the point of common coupling, keeping total harmonic voltage
distortion within statutory limits defined by IEEE 519 standards. Direct factory engineering support from
VIIP allows clean energy developers to configure optimized LC filter values, evaluate thermal dissipation
under heavy continuous loads, and verify regulatory margins before deploying volume installations.

Technical Documentation and Direct Engineering Support

Energy storage developers, charging pile manufacturers, and power electronics engineers can access
complete VIIP electrical specifications, mechanical dimension drawings, and insertion loss curves
directly through the official international portal at https://en.szviip.com/ to submit custom voltage and
current requirements and request engineering evaluation samples.
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District, Shenzhen. China
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