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ICEMOS Superjunction Advantage



Icemos Technology

Device Title BVDSS
(V)

ID
(A)

RDSON
(ohm)

Vth
(Volts)

Cross Reference

ICE20N65 650 20 0.170 2.1-3.9 SPP20N65C3

ICE20N60 600 20 0.160 2.1-3.9 STM20N60

ICE15N60 600 15 0.250 2.1-3.9 IPA60R380C6

ICE10N60 600 10 0.370 2.1-3.9 SPP07N65C3

The ICEMOS TM Superjunction MOSFETs employs a single epi layer to achieve 700V blocking voltage
whereas ICEMOS competitors use multiple epi layers in some cases up to seven epi layers to achieve 
700v blocking voltages. 
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IceMOS Value Proposition

 The Superjunction (SJ) DMOSFET is 
the Most Cost Effective Gate-Controlled 
Power Device Above 400V

 IceMOS has IP and Know-how to 
Manufacture SJ DMOSFETs & 
Rectifiers

 IceMOS can be an alternative 
Technology Partner.
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Omron & IceMOS Strategic Partnership

IceMOS
Technology
Creation

IceMOS
Design
Capability

0.25 µm
DRAM Fab 
OMRON
Yasu

IceMOS
Design
Engineers

World-Class
Asia
Packaging 
Partner(s)

Leadership
Power 
Management
Solutions

technology transfers
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Omron fabrication facility excellent equipment and engineering resources for  
the development and production of MEMS SJ MOSFET.

Time Required
To Fully 
Depreciate
A Wafer Fab

Sources: Industry data
R.K. Williams, ISPSD’00 Plenary Speech, Toulouse
SIA Semiconductor Technology Roadmap, 2000
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Applications that stand to Benefit from 
IceMOS Eco Friendly Superjunction

LED TV Drivers & Power Supplies
Lighting HID & LED Ballast
Electric and Hybrid Cars
Batteries for Electric Cars
Photovoltaic SOLAR Inverters
Servers, Laptops and Tablets
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Speciality Lighting Applications for Superjunction

SJ MOS is used in: 
 –PFC’s to avoid input surge currents 
 –lamp ballasts: 
 •High-intensity discharge lamp ballast 
 •LED drivers 

 Xenon head light ballast 

 High Intensity  
Discharge Light 
Ballast
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PhotoVoltaic for Solar Energy Conversion

 MICRO PV Inverter
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Uninterruptible Power Supply UPS

 Trend is to use more and more SJ MOS in UPS, 
with NPC structure, Schneider electric (world 
leader) is planning to go on SJ MOS for 2014 in 
part of their product line. 

High power 
–100 – 1000 kVA: Industrial, IDC, telecom 
–From $50k to $400+k 
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“Quality is in the Detail”
IceMOS Culture: Attention to detail at every step. 

Design Centering for Manufacturability.

Applying Scientific Principles in disciplined fashion.

Design Optimization for performance.

Design of Experiments“DOE”.

Six Sigma Design Cp, Cpk, SPC.
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Application of Scientific Principles  in
a Disciplined Engineering Fashion aided by CAD Modelling
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- As long as the equation is satisfied,
on-resistance is reversely-proportional to
N-column concentration, keeping the same BV.

- One important fact is ;
When P and N charges are imbalanced,
BV drops. Higher concentration results in
more drop. 

- Charge imbalance (%) is defined by ;

(P-charge - N-charge) / P-charge x 100

- Therefore to obtain lower on-resistance,
both of N-column and P-column concentration
must be increased, but within appropriate
range of charge balance.

- In general charge balance is directly related to
wafer process control and determined 
compromisingly.
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Statistical Process Control
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Omron & IceMOS Strategic Partnership

IceMOS
Technology
Creation

IceMOS 
Design
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0.25 µm
DRAM Fab 
OMRON
Yasu

IceMOS 
Design
Engineers

World-Class
Asia
Packaging 
Partner(s)
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Many IceMOS Superjunction Patents Issued:
over 100 issued and pending.

Court Tested
Patents

Fundmental
Device Patents

Fundmental Technology
Patents

more to come …
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Product Schedules

Qg (nC) 
10V 4.5V 2.5V 10V

ICE5N50 500 600 ±20 79 21 47 DPAK available
ICE4N65 650 800 ±20 79 21 47 DPAK available
ICE20N60 600 250 ±80 105 26 42 TO220 available
ICE20N65 650 170 ±20 87 11 33 TO220 available

Max. 
VDS (V) 

Max. 
ID(A)Part Number Status

Qgd 
(nC)

Max. RDS(ON) mΩ Qgs (nC) 
Typ. Package Type

IceMOS Superjunction MOSFETS
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