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TOSH I BA Product Trend: HV-MOSFET
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DTMOS Il is designed to meet the market Request
“Low Ron x A”

Standard 4

MOSFE'lI'

--------------------------------------------------------------

Standard
MOSFET

»High integration of Cell
»Optimized Cell design
»New process
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»Super Junction structure
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NEW: DTMOS Il
Super Junction MOSFET's
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DTMOS Il super Junction MOSFET : Feature

DTMOS I's Ron x Qg is 62% lower than conventional MOSFET.
In our target, DTMOS Il (2" generation) is moreover 15% lower than DTMOS |.

Ron x Qg (Q-nC)
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DTMOSII Super Junction MOSFET

600V Product Range + New: 650V ltem!!

e DTMOS II-> The way to maximize Efficiency,
whilst minimizing Package size..

Features
eLow Ron by Super Junction Structure
eLow Ron x Qg Characteristics
eLow Gate capacitance
eGuaranteed Avalanche Durability
*High Ruggedness Concept Products
eSuitable for: SMPS Main Switch & PFC, Lamp Ballast

e Second Product Generation i1s available !
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TOSHIBA Power MOS NEW Naming System

Product Category can get easily detected

TK 10 A 60

1

/7 LA

TK: Nch-MOS Current Rating hip Design Ap_m
TJ: Pch-MOS 3 - U-MOoslIl
Package Symbol Voltage A : M-MOS IV
A : TO-220 SIS Rating C : M-MOS VI
H: TO-3P(W) (10% of VDSS) D : M-MOS VIl
J 1 TO.3P(N) T:DTMOS |
D @ TO-220(W) U: DTMOS I
Q : new PW-MOLD2
P: DP (D-Pack)
TOSHIBA
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DTMOS: initial Package: TO-220SIS (Smart ISolation)

Copper Connector

i O S O S
N Rl Y Y Y .

’f‘"m is replacing Aluminium Bonding wire

-> “Warp Line Product”

Application : Power Supply / Motor Drive / Lamp Ballast

< Feature of Cu Connector >

<1.> Larger Fusing Current =[exceed 2 times]

<2.> Lower Connecting Resistance
(between chip and lead frame) =[reduced by50%]

= . <3.> Better Heat Dissipation by Cu Connector

|
<4.> Higher Production Efficiency than conventional

package by WARP Production Line
@ate Connector
\ Source Connector
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DTMOS Super Junction Mosfet

m Package

Dimensions

Actual Status ->

m SMD Package:

> TFP
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Competition -> Toshiba
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DTMOS I/ 1l Line Up

P/N Generation |Packages [vds |id Rds(on) |Qg [Status
TK50J60U [DTMOS I TO-3P(N) |600V |50A |0,0650hm [70nC |Sample
TK40J60T [DTMOS | TO-3P(N) |600V |40A |0,080hm [67nC |MP
TK20J60U [DTMOS I TO-3P(N) |600V [20A |0,190hm [27nC |MP
TK20A60U [DTMOS I TO220SIS |600V [20A |0,190hm [27nC |MP
TK20D60U |DTMOS II TO220W  |600V [20A |0,190hm [27nC |MP
TK20X60U [DTMOS I TFP (SMD) [600V [20A [0,190hm [27nC [Sample
TK15J60U [DTMOS I TO-3P(N) |600V [15A |0,30hm  [17nC |MP
TK15A60U [DTMOS I TO220SIS |600V [15A |0,30hm  [17nC |MP
TK15D60U |DTMOS II TO220W  |600V [15A [0,30hm  [17nC |MP
TK15X60U |DTMOS II TFP (SMD) |600V [|15A |0,30hm  [17nC [Sample
TK12J60U |DTMOS II TO-3P(N) |600V [12A |0,40hm  [14nC |MP
TK12A60U |DTMOS II TO220SIS |600V [12A |0,40hm  [14nC |MP
TK12D60U |DTMOS II TO220W  |600V [12A |0,40hm  [14nC |MP
TK12X60U |DTMOS II TFP (SMD) [600V [|12A |0,40hm  (14nC [Sample
TK13A65U |DTMOS II TO220SIS 650V [13A |0,380hm [17nC [Sample
TK17A65U [DTMOS I TO220SIS |650V |17A |0,30hm  |tbd  |Under development

*10 Item in Mass Production
*New: 650V Class
*New: 600V 50A TO-3P(N)
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DTMOS Il TK15A60U Parameter example

Avalanche waveform

: t:5us/div. o

\}Gs:ioV/div | Conditions:
T VDD=90V,
ST L=500uH,
A VGS=%15V,

T T T RG=25Q, 25°C

ID:10A/div 4

R ) TEST Circuit
CUsA ‘ :

L =0.5mH

DUT
RG=25¢

Avalanche capability is 150% rated current.

TOSHIBA

Leading Innovation >>>

Copyright 2009, Toshiba Corporation.

VGS=4 15V 77

VDD=90V

Reverse recovery waveform

Conditions:100A/us

t:200ns/div

|

Qrr:10uC/div

' 1D:10A/div

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

t:200ns/div

= o

/div

VDS:100V/div

Conditions:
VDD=400V,
VGS=0V,
ID=15A, 150°C

VDS:100V/div

[TEST Circuit]

VGS=4 15V

DTMOS II's Reverse recovery capability is so
high due to high ruggedness design.

VDD=400V
+
[/
< 3 RG:Variablel:‘—l’|
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Super Junction MOSFET DTMQOS I1: in TFP-Package

DTMOS Il series 600V

Coming Ron(max) Package ES MP
Products 0,19 TFP OK '09 / Q2
0,3 TFP oK '09 / Q2
0,4 TFP OK '09 / Q2

TFP-Package:

1. Feature
Small and Thin Package 9 x 10 x 2.8 mm
(Reduced by 42 % compared with TO-220SM)
High Power Dissipation (> P,=100W)
High Speed and Low ON Resistance
4-pin Structure (Reducing the risk that output will affect Input)

2. Application
AC-DC Converters

TO-220SM TFP

3. Package Size
8 . TFP
: . 5
Unit-in
TOSHIBA mm 11
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Heat Generating Object and Thermal Path

Conventional Package TFP (Thin Flat Package)
(TO-ZZOS M) Heat generfted by Chip Resistance

Low RON Loss by
Using Micro tech

Heat generated
by Chip Resistance

Heat generated by Wiring
and Chip Resistance

Heat generated by
Wiring and Chip Resistance

Heat generated by _ l _
Lead Resistance Reduction of Heat Generation

by Increasing Number of Wires
Shorter and Thicker Lead

Heat generated by Lead Resistance

Reduction of Heat Generation

TOSHIBA "
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Power Package Code

T Categor
Cross Table TosHBA | Typg | Stndard | gy JEDEC | Compettors e T o —
Name Name Tr. Rectifier
TO-3P(L) LEAD | TO-264 TO-264 TO-264 o)
. TO-3P(LH) LEAD | TO-264 TO-264 TO-264 o
T ransistors TO-3P(H)IS LEAD | TO-247AD TO-247AD TO-247 o
TO-3P(N) LEAD | TO-247AD | SC-65 | TO-247AD TO-247 o o
& TO-3P(N)IS LEAD | TO-247AD TO-247AD | TO-247AC o o
TO-3P(SM) SMD D3-PAK D3-PAK o
- TFP SMD o o
D 10 d es TO-220AB LEAD | TO-220AB | SC-46 | TO-220AB o o
TO-220FL LEAD 12-PAK TO-220 o o
TO-220SM SMD D2-PAK TO-263AB D2-PAK o o
TO-220NIS LEAD | TO-220 SC-67 TO-220 o o
TO-126(1S) LEAD | TO-126 o
POWERMOLD | LEAD -PAK SC-64 | TO-251AA -PAK o
POWERMOLD | SMD D-PAK SC-64 | TO-252AB D-PAK o
DP LEAD -PAK SC-64 | TO-251AA -PAK o
DP SMD D-PAK SC-64 | TO-252AB D-PAK o
LST™ LEAD | TO-92MOD | SC-51 | TO-92MOD TO-92L o
PW MINI SMD SOT-89 SC-62 SOT-89 o
sP SMD | SOT-223 TO-261AA o
PowerPAK
SOP-ADVANCE | SMD LF-PAK o
SOP-8 SMD SO-8 SO-8 o
TSSOP-8 SMD | TSSOP-8 MO-153AA o
VS-6 SMD TSOP-6 Mo o
Micro6
TSM SMD SOT-23 SC-59 | TO-236AB Micro3 o
VS-8 SMD ChipFET o
DO-41/S/SS LEAD DO-41 DO-41 o
DO-15/L LEAD DO-15 SC-39 DO-15 o
usc SMD | SOD-323 o
US-FLAT SMD 0
S-FLAT SMD | SOD123 o
M-FLAT SMD o
-FLAT SMD SMA o
TOSHIBA -FLAT2 SMD SMB 13o
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Restrictions on Product Use

eThe information contained herein is subject to change without notice.

eThe information contained herein is presented only as a guide for the applications of our products. No responsibility is
assumed by TOSHIBA for any infringements of patents or other rights of the third parties which may result from its
use. No license is granted by implication or otherwise under any patent or patent rights of TOSHIBA or others.

¢TOSHIBA is continually working to improve the quality and reliability of its products. Nevertheless, semiconductor
devices in general can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress.
It is the responsibility of the buyer, when utilizing TOSHIBA products, to comply with the standards of safety in making
a safe design for the entire system, and to avoid situations in which a malfunction or failure of such TOSHIBA
products could cause loss of human life, bodily injury or damage to property.
In developing your designs, please ensure that TOSHIBA products are used within specified operating ranges as set
forth in the most recent TOSHIBA products specifications. Also, please keep in mind the precautions and conditions
set forth in the “Handling Guide for Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability Handbook” etc..

eThe TOSHIBA products listed in this document are intended for usage in general electronics applications (computer,
personal equipment, office equipment, measuring equipment, industrial robotics, domestic appliances, etc.). These
TOSHIBA products are neither intended nor warranted for usage in equipment that requires extraordinarily high
quality and/or reliability or a malfunction or failure of which may cause loss of human life or bodily injury (“Unintended
Usage”). Unintended Usage include atomic energy control instruments, airplane or spaceship instruments,
transportation instruments, traffic signal instruments, combustion control instruments, medical instruments, all types of
safety devices, etc.. Unintended Usage of TOSHIBA products listed in this document shall be made at the customer’s
own risk.

eTOSHIBA products should not be embedded to the downstream products which are prohibited to be produced and
sold, under any law and regulations.

TOSHIBA -

Leading Innovation >>>  COPYright 2009, Toshiba Corporation.



	TOSHIBA POWER DEVICES�DTMOS II
	NEW:  DTMOS II�Super Junction MOSFET‘s
	DTMOSII Super Junction MOSFET
	TOSHIBA Power MOS NEW Naming System
	DTMOS: initial Package: TO-220SIS (Smart ISolation)
	DTMOS  Super Junction Mosfet
	DTMOS I / II Line Up
	DTMOS II TK15A60U Parameter example
	Heat Generating Object and Thermal Path

