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1. Rdson: 60% conduction loss

2. Delay in on/off (Qg..):30% switching loss

3. (Dis)Charge Cds Cap.: 10% Coss loss

Roadmap of HV MOSFET
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To To makemake itit betterbetter::

1. Better conductivity �Lower Rdson

2. Faster switching � lower Qg

3. Lower capacitances�Lower Coss,etc
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Resistance –Rdson, distribution of MOSFET 

96.5% of RDS(on) for high voltage standard MOSFET 
determined by the epitaxial resistance
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Super Junction Theorem

• By controlling the degree of doping and the thickness of 

these layers, according to the SJ theory, this structure 

operates as a pn junction with low on-resistance and 

high breakdown voltage.
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Standard MOSFET operating principle

Conducting state Blocking state
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Blocking state

Higher doped columns act like 

a „short“ across the drift 

region

extremely low RDSon

With applied VDS, the space charge region 

extends across the entire epi-layer 

very low effective doping

high breakdown voltage

CoolMOS operating principle 
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CoolMOS : Lowest area-specific Rds(on)

CoolMOS™

server series

CoolMOS™ CP
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CoolMOS – Less Power Dissipation

. . . . . .

Chip Area

Qg, CossRdsonThere is an optimum chip size for minimum total power dissipation.
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CoolMOSTM Series & History

Infineon P/N Series

Rdson Max.

(Ω)

Qg typ.

(nC)

Rg typ. 

(Ω)

Qrr typ.

(µC)

SPP20N60C3 C3 0.19 87 0.54 11

SPP20N60CFD CFD 0.22 95 0.54 1

IPP60R199CP CP 0.19 32 2 5.5

ZVS PS FB
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CoolMOS
basic manufacture process
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Rdson per package
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Figure of Merit (FoM)

FoM= RDS(on) * Qg
RDS(on) �conduction loss
Qg �switching loss
Unit: ΩΩΩΩ����nC

Lowest FOM enables lowest conduction, driving and 
switching losses!

n-

epi

p+
n

D

n+
su

b

GS
Chip Area

Qg, CossRdson

0

10

20

30

40

50

60

70

80

90

100

900V, 1.3-1.4Ohm

F
O

M
 (

Q
g
*R

D
S

(o
n

))
 [

O
h

m
*n

C
]

Competitor 1

Competitor 2

Competitor 3

Competitor 4

Infineon 900V C3



Page 1626-Sep-08 Copyright © Infineon Technologies 2006. All rights reserved. 

Eoss (Energy stored in the output Capacitance)

Eoss is reduced by a factor of two or more!
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Silver Box

900V BJT transistor

PC silver box with STF topology

Benefits (STF vs TTF) on 500W silver box: 

Higher efficiency: +0.7% with BiC TO220

Lower costs (only one FET, no clamping diodes and pulse transformer)

Easier design (no high-side drive, easier board layout)

Silver Box

Latest

900V CoolMOS
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Loss comparison between TTF & STF
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Consumer power supply

� Quasi-resonant Flyback stage for LVD TV
Output: 200W 24V

Reduced voltage stress on sec. side diode or sync.rec MOSFET!

Premium efficiency: +0.7% Efficiency vs. 600V/650 V MOSFET*

+0.2% Efficiency vs. 800V MOSFET*

*compared to CoolMOS in 200W/24V output Qr Flyback stage

No need for MOSFET paralleling with 900V CoolMOS!
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Comparison with different MOSFET
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3 phase Industry converter

One BiC TO-247 per position offers:

BiC TO247 with 120mOhm available

Switching frequencies in 100kHz range possible, hence 
reduction of line filter and audible noise reduction

Significantly better efficiency vs IGBT solution up to 8 kW

IGBT / IPEM
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Lighting Ballast

•SEPIC in PFC avoids inrush current and improves surge capability.

•3-Phase Supply of Lamp Ballasts requires a higher voltage capability.

•Ballasts for Flat Fluorescent Lamps require higher voltage capability
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Photovoltaic applications

H-Bridge for solar inverters

X

Smaller system size due to higher switching frequency

Higher overall efficiency by MOSFET 
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�SMPS topologies versus output power

CoolMOS™ Selection
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Recommended table for major applications
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CoolMOSTM 900V Naming system

I P W 90 R 120 C3

Infineon

Power MOSFETs

Package name

Voltage Class

R for Rdson

Rdson Class

Series Name 
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CoolMOS 900V product portfolio

1000mOhm1000mOhm IPI90R1k0C3IPI90R1k0C3 IPA90R1k0C3IPA90R1k0C3 IPP90R1k0C3IPP90R1k0C3 IPW90R1k0C3IPW90R1k0C3

800mOhm800mOhm IPI90R800C3IPI90R800C3 IPA90R800C3IPA90R800C3 IPP90R800C3IPP90R800C3 IPW90R800C3IPW90R800C3

1200mOhm1200mOhm IPI90R1k2C3IPI90R1k2C3 IPA90R1k2C3IPA90R1k2C3 IPP90R1k2C3IPP90R1k2C3 IPW90R1k2C3IPW90R1k2C3IPD90R1k2C3IPD90R1k2C3

340mOhm340mOhm IPI90R340C3IPI90R340C3 IPP90R340C3IPP90R340C3 IPW90R340C3IPW90R340C3

120mOhm120mOhm IPW90R120C3IPW90R120C3

II²²PakPak TO220FPTO220FP TO220TO220DPakDPak TO247TO247

500mOhm500mOhm IPI90R500C3IPI90R500C3 IPP90R500C3IPP90R500C3 IPW90R500C3IPW90R500C3IPA90R500C3IPA90R500C3



Page 3026-Sep-08 Copyright © Infineon Technologies 2006. All rights reserved. 


