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The Thyristor functions in Electrical Vehicle

+

SCR

Inrush Current Limitation 

Up to 15 kW

Mixed SCR bridge

OBC

Inrush Current Limitation 

Up to 8 kW per phase

Single phase Totem Pole

OBC

Inrush Current Limitation 

Up to 25 kW

L2

L
1

L3

SCR

3- Vienna modified

OBC / Station

SCR

DC Link

TRANSIL R / MOV

Energy absorber

Up to 2800 A / 0.5 ms surge

Over Voltage / Bus Discharge

OBC / BMS

+

SCR
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Power Distribution Unit upgrade with ST SCRs

Enhance your EV safety and performances with dedicated Automotive Grade Thyristors

Fast Discharge with High Current capability

Improved reliability thanks to Redundancy & diagnostic options

Compatibility with Fuel cell & BEV cars

Capacitance DISCHARGE

PRECHARGE

Current fault detection solution

Low power insulated gate control

Sustainable alternative to mechanical relays

Fast Discharge

1000 faster than

slow discharge

▪ Short Circuit discharge

▪ Overvoltage clamp during

disconnection



Automotive SCR Thyristors range

Part Number

ITRMS VDRM ITSM Package IDC OUT

(A) (V) (A) TO-247 D2PAK HU3PAK A-SMIT (A)

TN3050H-12x 30 1200 300 ⚫ ⚫ 38

TN3050HP-12L2Y 30 1200 300 ⚫ 38

TN4050HP-12x

40 1200 400

⚫ ⚫ ⚫

50

TN4050HP-12G2Y ⚫

HV

TN6050HP-12WY 60 1200 600 ⚫ 75

STTD6050H-12M2Y 60 1200 500 ⚫ 75

STTN6050H-12M1Y 60 1200 600 ⚫ 75

Cost effective based solution

Application lifetime enhanced

Robust Inrush Current Limitation

Fast power up & line drop recovery
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ACEPACK SMIT

TO-247

D2PAK

HU3PAK

Power up your EV with AEC-Q101 qualified SCRs for Inrush Current Limitation

https://www.st.com/resource/en/datasheet/tn6050hp-12wy.pdf
https://www.st.com/resource/en/datasheet/sttd6050h-12m2y.pdf


Innovative Top side cooling Package

HU3PAKD3PAK

POWER

+20%

Free area for Gate

Pulse transformer



Auto Grade Thyristor and its EV Challenge

Inrush Current Limitation

IEC61000-3-3 compliant
SCR in Phase Control Smart Control, Fast Startup

125 °C Ambient TJ Max 150°C @1200V AEC-Q101 Qualified

CHALLENGE SOLUTION BENEFIT

Vibrations in Vehicle No Moving Part Improved Reliability
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High current conduction
High current ITSM 

capability
Enhanced robustness



Application Power rating

PFC topologies trends

7

Conventional PFC

SCR to bypass NTC connected to 

input Bridge

Bridgeless PFC

Soft control of the inrush current 

with phase-controlled SCRs

Totem Pole PFC Vienna PFC

SCR to accelerate pre-charge and 

avoid Relay hot switching



98.7 %97.7 %

Bridgeless TOTEM POLE PFC
STEVAL-DPSPFC01 Efficiency Optimization

Overall board efficiency

Improved Totem-Pole efficiency

Input common

mode filter x3

➔ x2

DC bulk capacitors

➔Low ESR capa.

SiC MOSFET (x2)

➔ Gate resistor optimization

LEDs PFC status (x6)

➔ Disconnected

Fan

➔ Off

for passive or liquid cooling

Boost inductor

➔ Low ESR inductor

Control board

➔ External PS

DC/DC Flyback

➔ External PS

DC bulk discharge

➔ Disconnected

SCRs (x2)

➔ from 30 A to 60 A SCRs

*at peak efficiency*at peak efficiency



EV & PHEV - ST Thyristors Augmented

1200V SCR

TN3050H-12WY

Belt Starter Generator

AEC-Q101

TN6050HP-12WY

On-board Charger

STMicroelectronics Thyristors functions upgrading EV & PHEV

Fast Charging 

StationCurrent Surge 

STTN6050H-12M1Y

BMS Bus Discharge

Turn-on performance

TN4050HP-12WY
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Fast charge

TN4050HA-12G2Y

Pre-Charge - PDU

High Temperature

TM8050H-8D3

Voltage Regulator



Want to know more ?
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Product know-how 

& design tips

Reference 

design

Portfolio

Portfolio & 

Datasheets

Ask your 

questions

Intelligent  

design tools

Auto-
Grade

SCRs

App Phone

E-Design 
Suite

Online 
Support

Application 
Notes

Evaluation 
Boards

Selector
Guide

https://www.st.com/en/thyristors-scr-and-ac-switches/high-temperature-thyristors-scr.html#documentation
https://eds.st.com/acswitch/#/
https://www.st.com/content/st_com/en/support/support-home.html
https://www.st.com/en/thyristors-scr-and-ac-switches/high-temperature-thyristors-scr.html#documentation
https://www.st.com/en/thyristors-scr-and-ac-switches.html?querycriteria=productId=CL2207$$associatedTo=FM144&aggOrder=0%7C1#tools-software
https://www.st.com/content/ccc/resource/sales_and_marketing/promotional_material/selection_guide/group0/76/9c/38/dd/3b/3f/48/6e/SGTHYRACS0920_V5/files/SGTHYRACS0920_V5.pdf/jcr:content/translations/en.SGTHYRACS0920_V5.pdf
https://eds.st.com/acswitch/#/
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