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Your value-added partner for 

EV charging solutions 



EV charging market outlook 
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Requirements are rapidly evolving in several directions 

Peak powers increasing

↓ charging time & ↑ vehicles battery capacity 

Increasing efficiency standards

96% as standard (vs 95%) and targeting above

Size reduction and modularity

Requiring higher frequencies

Superior thermal management

Compact and rugged blocks

Cost-focused developments  increasing

↑ #of competitors

Commoditization

Multiple use cases and evolving

ESS and solar integration

Stand-alone chargers vs charging stations

Centralized PFCs and multiple DC-DCs stages

Handling such a broad and fluid scope 

of demanding requirements takes ...

High-level application 

expertise

A variety of solutions to fit 

different cases

Realiable and robust power 

conversion technologies



ON Semiconductor is your value-added partner for 
Fast DC EV Charging solutions
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System solution expertise and long experience

+ 5 years focus on EV Charging

Dedicated expert application teams 

An array of reference design developments 

Developements on SiC driver optimization 

Leading power modules and SiC technologies 

with a comprehensive overall portfolio
Continuous investment in enhanced packaging technology

Superior SiC features with patented termination for ruggedness

Power devices, analog ICs, auxiliary power, sensing  protections

and connectivity portfolio

Fully integrated supply value chain

In-house raw wafers

Wafer manufacturing and assembly

Development tools and support

Thermal and electrical simuation models 

Physical scalable models (Learn more)

Evaluation boards and reference desings

https://www.onsemi.com/pub/Collateral/TND6329-D.PDF


Fast and Ultrafast DC Charging     ~ 50 kW – > 350 kW 

‘Off-board’ conversion

Deliver a DC voltage to the EV port

Growth ~ 25 %  CAGR  

for the next 5 years

Power ratings

~ 50 kW to 100 kW ‚Fast‘ 

100 km  < 15 min.

~ 100 kW > 350 kW ‚Ultrafast‘  

100 km  < 2 min.

Deployment locations

‚Fast‘ inside cities/urban areas

‚Ultrafast‘ mostly along highways

Configuration

Parallel blocks (15 – 75 kW) 

for high powers

AC/DC
Three-phase PFC

Six-switch

I-NPC

T-NPC

...

700 V 

1000 V

DC/DC
LLC

DAB Phase Shift

Interleaved

3-level variants

500 V 

1000 V

15 – 75 kW #2

15 – 75 kW #3

15 – 75 kW #4

15 – 75 kW #1
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Development

Analog control

Digital Control 

EV Charging - Fostering system expertise since 2016

6.6 kW

Find all boards

3.3 kW

SiC

SiSi

Si

SiC

SiC

IGBT

SiC

11 kW

PFC 

Totem-Pole CLLC

SiC

25 kW



25 kW fast EV DC Charger  power stage

Taking advantage of 1200 V 10 mOhm 

2-PACK SiC-modules



Reference design - 25 kW fast DC Charger power stage  

SiC-module
1200 V, 10 mOhm

F1

NXH010P120MNF1

https://www.onsemi.com/products/power-modules/sic-modules/nxh010p120mnf1


Specification and Key Features
AC input

Voltage 3-phase 400 V AC (EU) / 480 V AC (US)

Max. Current 37 A

Power Factor > 0.99

Efficiency > 96 %

DC Output

Voltage 800 VDC (optimized) / (200 VDC – 1000 VDC ) 

supported

Max. Power 25 kW

Max. Current 50 A

Protections

Output OVP, OCP, SC

Input UVP, OVP, inrush current limitation

Internal DESAT (driver), Thermal (NTC on PIM)

Communications

Internal SPI, I2C

External Isolated CAN, USB, UART

Standards / Norms

Standard/Norm EV 

Charging

IEC – 61851 (used as guideline)

Regulation EN55011 Class A (used as guideline)

Load profile

Dimensions

Total size 

(PFC+DCDC)

380 x 345 x (200-270*) mm 

(stacked PFC and DC-DC)

*TBD



Key BOM parts

Functional Block Description WPN

Power modules Half Bridge SiC – Module 2-

PACK 1200 V / 10 mOhm

NXH010P120MNF1PTG

SiC driver system Galvanic isolated high 

current and high efficiency

NCD57000

Isolated driver supply Based on SECO-LVDCDC-3064-SIC-GEVB using NCV3064

buck/boost

Auxiliary Power Auxiliary Power supply Based on SECO-HVDCDC1362-40W15V 

using  NCV1362 PSR quasi-resonant flyback / 

NVH4L0160N120SC1 160mOhm SiC

Sensing 12-Bit Low Power SAR ADC 

Signed Output

NCD9801x

High Speed Dual-Channel, 

Bi-Directional Ceramic 

Digital Isolator

NCID9211

CSA, 26V, Bidirectional 

Current Shunt Monitor

NCS21x



Learn how to develop a 25 kW fast EV charger stage with ON Semiconductor

Examples of topics

Developing the Power Factor Correction (PFC) rectification stage

Developing the Dual Active Full Bridge DC/DC stage

A closer look to modulation schemes 

The driving systems for silicon-carbide (SiC) power modules 

Auxiliary power units from 800 V bus

Join us in our development journey! Blog series

Timeline

Launch April and monthly until October.

Stay tuned  at ‚How2Power‘ and Fast EV Charging site 

http://www.how2power.com/pdf_view.php?url=/newsletters/2104/articles/H2PToday2104_design_ONSemi.pdf
https://www.onsemi.com/solution/industrial-cloud-power/energy-infrastructure/electric-vehicle-ev-charging


Support program for reference designs

Application & design notes & blogs Development results 

as we go Get your hands on our

design boards
SPICE simulation

Drivers design 

Thermal management

...



Learn with us about Fast DC EV Charging technologies

4/20/202112

Demystifying 3-phase PFCsSiC 1200 V Gen 1 Characteristics

and Driving Recommendations

Using Physical and Scalable 

Simulation Models to Evaluate

Parameters and Application Results ‘ 

Find out more

http://www.how2power.com/pdf_view.php?url=/newsletters/2102/articles/H2PToday2102_design_ONSemi.pdf
https://www.onsemi.com/pub/collateral/and90103-d.pdf
https://www.onsemi.com/pub/collateral/and90103-d.pdf
https://www.onsemi.com/pub/Collateral/TND6330-D.PDF
https://www.onsemi.com/pub/Collateral/TND6330-D.PDF
https://www.onsemi.com/solution/industrial-cloud-power/energy-infrastructure/electric-vehicle-ev-charging


Thank you
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Your value-added partner for 

EV charging solutions 


