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What are FOMs of SiC MOSFET

 - How important they are
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Goal of Presentation

✓ Understanding FOMs of SiC MOSFET

✓ How they are used in practical 
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FOM (figure of merit) of SiC MOSFETs

A numerical performance indicator of a device expressed by multiplied by RDS(on) and one or more 
parameters of device 

► it will turn out to benefits 

► The smaller the value, the better the performance

RDS (on)*A

Is it really beneficial to 

system designersG1

G2

G3

: representing technology advancement 

●●●

Requires 

Practically Meaningful of FOMs
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Input capacitance related
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Example; IMBG120R026M2H
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RDS(on)*QGD

► Turn-on ► Turn-off

➢ Product of the drain-source on resistance RDS(on) and the gate 

charge QGD

➢ Can be good indicator to define from a conduction and 

switching performance perspective
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Output capacitance related

KS

CGD

CGS

CDS

D

S

G

Ciss=CGS+CGD

Crss=CGD

Coss=CDS+CDG



7Copyright ©  Infineon Technologies AG 2024. All rights reserved.07.2024

Coss, Qoss and Eoss cannot correlate with each other 

unlike ordinary capacitor

𝑬𝒐𝒔𝒔_𝑽𝑫𝑺
 ≠ 𝑪𝒐𝒔𝒔@𝑽𝑫𝑺

𝑽𝑫𝑺
𝟐 ≠ 𝑪𝒐𝒔𝒔𝑸𝒐𝒔𝒔@𝑽𝑫𝑺

Coss (output capacitance) of SiC MOSFET

One of crucial device parameter affecting system 

performance

Not stable and proportional to Drain-source voltage

Need to consider each for different applications (hard 

switching or soft switching)

Example; IMBG120R026M2H

Typical capacitance as a function of drain-

source voltage 

C = f(VDS) f = 100 kHz, VGS = 0 V



8Copyright ©  Infineon Technologies AG 2024. All rights reserved.07.2024

RDS(on)*EOSS  or ( RDS(on)* Co(er) )- Hard-switching related 

▪ Indicating the intrinsic turn-on energy loss
▪ The smaller EOSS value (in the equivalent RDS(on)), the less switching energy 

loss induced
▪ Regardless of the switching current
▪ Proportional to the switching frequency

▪ In the worst case, Tc(Tvj) may significantly rise with no load condition at high 
switching frequency

𝐸𝑜𝑠𝑠_800𝑉 = න
0

800

𝑣𝐶 𝑣 𝑑𝑣 = 𝑪𝒐(𝒆𝒓)8002

‒ It needs integration to get – hard for designer to 

know the value

‒ Infineon offers the value in datasheets from G2

Example; IMBG120R026M2H
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RDS(on)*EOSS  or  RDS(on)* Co(er) - Soft-switching related

 - LLC converter topology 
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Less Co(er) enables to lower magnetizing current for ZVS 

conditions

→ Improve system efficiency by minimizing losses by iLM
2·Rstray

Lower Im reduces Pstray (iLM
2·Rstray)

Inductive Energy ≥ Capacitive Energy
𝟏

𝟐
𝑳𝒎 + 𝑳𝒓 𝑰𝐦_𝒑𝒌

𝟐 ≥
𝟏

𝟐
𝟐 × 𝑪𝐨(𝒆𝐫) 𝑽𝑫𝑪

𝟐

𝟏

𝟐
𝑳𝒎 + 𝑳𝒓 𝑰𝐦_𝒑𝒌

𝟐 ≥ 𝟐𝑬𝒐𝒔𝒔
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RDS(on)*QOSS  or ( RDS(on)* Co(tr) ) - Soft-switching related 

▪ Determining the deadtime to form ZVS (zero voltage switching) turn-on
▪ The smaller QOSS value (in the equivalent RDS(on)) the less the deadtime

▪ Minimizes the body diode conduction time 
▪ Enables higher switching frequency

𝑄𝑜𝑠𝑠_800𝑉 = න
0

800

𝐶 𝑣 𝑑𝑣 = 𝑪𝒐(𝒕𝒓) × 800

‒ It needs integration to get – hard for designer to 

know the value

‒ Infineon offers the value in datasheets from G2

Example; IMBG120R026M2H
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Q1 turns on under ZVS Q2 turns on under ZVS

ZVS condition

Where is QOSS, Co(tr) considered

 - Determining Dead-time LLC converter topology
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CLLC converter topology

Operational waveforms

𝟏

𝟐
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𝟏
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𝟐𝑪𝒐 𝒕𝒓 𝑽𝑫𝑪

𝑰𝒎_𝒑𝒌
, and 𝐼𝑚_𝑝𝑘 =

𝑉𝐷𝐶𝑇𝑠𝑤

4𝐿𝑚

𝒕𝒅𝒆𝒂𝒅_𝑳𝑳𝑪 = 𝟖 × 𝑪 )𝒐(𝒕𝒓 × 𝑳𝒎× 𝒇𝒔𝒘

Vsd*Id

Id
2
*Rds(on)

No load

Full load

Dead-time

Vsd*Id

Id
2
*Rds(on)

No load

No load

Full load

Dead-time

Example; IMBG120R026M2H

The body diode has 

significantly higher 

voltage drop than 

the channel
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Cgs

Cgd

Cds

Rg

dv/dt
Vds(t)

PTO (parasitic turn on) immunity: 1/VGS(th)*Qgd/Qgs 

‒ PTO(parasitic turn on ) event occurs when 

extreme dv/dt applies to the SiC MOSFET

‒ PTO increases the turn-on losses 

significantly and eventually can be potential 

device failure

• The lower the 1/VGS(th)*Qgd/Qgs factor is, the less likely to have 

parasitic turn on

→  Enables to allow unipolar drive (0 V gate voltage turn off)

Note: values calculated from datasheets. The graphs reports the best devices among the ones analized

3.5V

1/VGS(th)*Qgd/Qgs is the FOM  for determining the device safety 

from PTO

𝐶
𝑑𝑣

𝑑𝑡
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➢ In the SiC MOSFET bridge structure, the longer the deadtime the greater the switching loss

o SiC PN diode takes longer time to complete equilibrium than Si diode

o Initial voltage barrier is high and it gradually decreases 

Effect of Deadtime on Switching Loss of SiC MOSFET

𝐸𝑡𝑜𝑡 = 𝑬𝒐𝒏 + 𝑬𝒓𝒓 + 𝐸𝑜𝑓𝑓

If the conduction time is short, the amount of current 

flowing through the body diode can be less
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Summary

RDS(on)*QGD indicates switching performance with equivalent RDS(on)

RDS(on)*EOSS  indicates intrinsic power dissipation with equivalent RDS(on) 

▪ Related to hard switching applications

▪ irreverent switching current 

▪ Proportional to fsw

RDS(on)*QOSS  or ( RDS(on)* Co(tr) ) indicates intrinsic power dissipation with equivalent RDS(on) 

▪ Related to soft switching applications

▪ Affects to the deadtime for ZVS 

1/VGS(th)*Qgd/Qgs indicates PTO immunity

Optimized deadtime with SiC MSOFET enhances system efficiency significantly
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Q&A
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