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Toshiba's MOSFETs Meet

a Wide Range of Application Needs.

BILELW=—XICHZDRZSDMOSFET

/’l Toshiba offers an extensive portfolio of low-Vbss and mid/high-Vpss MOSFETSs in various circuit configurations and
packages, featuring high speed, high performance, low loss, low on-resistance, small packaging, etc.
Toshiba has decades of experience in the development and manufacturing of MOSFETS. Its main products
include the mid-to high-voltage DTMOS Series with a Vbss of 600 V or so and the low-voltage U-MOS Series with
a Vbss of 12V to 250 V.
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Structures of Toshiba MOSFETs HR:2ZMOSFETD#EE

Trench Structure
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® U-MOS

Higher channel density is achieved by connecting channels vertically to form a
U-groove at the gate region, a structure that yields a lower on-resistance than other
MOSFET structures. The trench structure is primarily used for relatively low-Vpss
MOSFETs.
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Super-Junction Structure
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® DTMOS

The super-junction structure, which has P-type pillar layers as shown at left, realizes
high withstand voltage and on-resistance lower than the conventional theoretical
limit of silicon.
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Double-Diffusion Structure
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@ T-MOS

Toshiba Power MOSFETs use a double-diffusion MOS (D-MQOS) structure, which
provides high withstand voltage, to form channels. This structure is especially well
suited to high withstand voltage and high-current devices. A high level of
integration yields a high-performance Power MOSFET with low on-resistance and
low power loss.
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Low Voltage MOSFETs

{EfEMOSFET
Vbss = 12V to 250 V

Mid-High Voltage MOSFETSs

thSMEMOSFET
Vbss =200V to 900 V

Automotive MOSFETs

EHMOSFET

Applications 77 usr—vav

High-Speed Switching Series m#zrvF>7vu—2 ([ Page 6

High-efficiency MOSFET series for AC-DC and DC-DC power
supplies, fabricated using the latest Gen-8 and Gen-9 trench-gate
process.
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Low On-Resistance Series &+ VigHvU—2

' Page 12

Low on-resistance achieved by combining advanced trench-gate
process and packaging technologies.
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Small Package Series \&/fys—yvy—X

Product series housed in small packages suitable for high-density
board assembly for cell phone and other mobile applications.
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DTMOS Series DTMOSYU—X

The super-junction DTMOS Series achieves low on-resistance and
low gate charge (Qg) due to the use of the latest super-junction

structure.
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JT-MOS Series mT-MOSvU—X

The latest addition to the TT-MOS portfolio, the TT-MOSVII Series
offers reduced capacitances due to optimized chip design and is
available with a greatly wider range of electrical characteristics.
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Automotive MOSFETs =#MOSFET [ Page 22

Automotive-grade MOSFETSs feature low on-resistance, low
capacitance, high current and high quality, and help improve the
performance and reduce the power consumption of automotive

applications.
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Low Voltage MOSFET (EMEMOSFET

Applications
Z7oTU—v3y

Toshiba offers U-MOSVIII-H and other series with a Vbss ranging from 12 V to 250 V. These MOSFET series combine advanced
trench-gate process and packaging technologies to deliver low on-resistance and high-speed switching. Our product portfolio
includes an extensive array of MOSFETs in small packages suitable for various applications.
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H MOSFET Lineup MOSFETSA V7w~
For general specifications of the MOSFETs shown in block diagrams, see the product selection tables on the following pages.
TOvIRPICRRINTVDMOSFETDS A V7 v FlF, FER—IZ8RULTIEIW,

Block Diagrams J0OvJRX Product Lineup #&>51V7v>S Reference SBR—Y

AC-DC Power Supplies / AC Adapters

AC-DCER / AC7I TS High-Speed Switching Series

BEZAA vFUITIY—X

Page 6 to 11

Isolated DC-DC Converters High-speed switching
#FIDC-DCO VY N—5 BRRA(YF VTR Small Package Series
BNy r—Iv -2

Page 14 to 17

Non-isolated DC-DC Converters
FHEFEIDC-DCIYN—9

High-Speed Switching Series
High-speed switching BEAA vF T2 Page 6 to 11

— Low On-Resistance Series P 1210 13
. [ % iz ARy age 0
Load switches .
O—RRAvFH Small Package Series

PSS — IS — Page 14 10 17

H Application Example for a Mobile Device &7t EDES

As the battery capacity for mobile devices increases, the charging current also increases. To meet the high-current need, Toshiba
offers MOSFETs in small packages featuring high power dissipation. These MOSFETs are suitable for switching applications in
high-current charger circuits.
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Smartphone / Tablet
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Battery Charger Circuit
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Power Supply for a Communication Base Station Power Supply for a Server
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Low Voltage MOSFET {&fiffE MOSFET

High-Speed Switching Series
EEASYFVIYU—=-R

U-MOSVIII-H and U-MOSIX-H are high-efficiency MOSFET series specifically designed for use in the secondary side of AC-DC power
supplies for notebook PC adapters, game consoles, servers, desktop PCs, flat-panel displays, etc., as wellas DC-DC power supplies for
communication equipment, servers and data centers. Fabricated with the latest Gen-8 and Gen-9trench MOS processes, U-MOSVIII-H
and U-MOSIX-H will help improve the efficiency of power supplies.

J—NPCOFP I TG/ — i/ T —INI T RIS TPC/ TSI INRIVT A AT VA BRE LB P FUT —2 3V DAC-DCERD 2R AIAR. 525U\ BE#KS/U—
N/ T =99 EDDC-DCEFRREMIFICRFEUCEIHEMOSFETY U—XTT . RITDO IV FMOSESHE, BLUEIHR TOEAZHRALTHY . BROS
ME(EICERMULE T,

kL~ FMOSE# X U-MOSVIII-H/U-MOSIX-H U —X

Features of the U-MOS Series U-MOSY U —XRRBDIER

30
- Fabricated with a Gen-8 and Gen-9 trench MOS process designed for various N-ch 30 V

power supply applications
» On-resistance, Rpson), less than 1mQ
TPHR9003NL: Roson) = 0.77 mQ (Vas= 10V, Ib= 30 A)
* Provides significantly better trade-offs between on-resistance and input capacitance
« Offers high avalanche ruggedness
* Available in various packages

* SEERB)FCERUIZN Y FMOSHES B KU SO A= RA
* 1 mZEY)BEA VIEHT (Roson) WRESA VT v

TPHRI003NL: Roson) = 0.77 me(Ves= 10 V.Ib= 30 A)
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Gate Switch Charge Qsw (nC)

Package Lineup /Sv5—IS54V7v>F i z =
High-speed MOSFETs are mainly housed in small surface-mount packages that Drain-Souri?ug?-.ljis;;;??;EDS(om) (m)
are ideal for space-critical applications. 7 A
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Non-isolated DC-DC Converters aﬁﬁﬁﬁ_&.!Dc-Dé: YIN—9

Smartphones and other sophisticated mobile devices, communication equipment and data
processing devices contain many DC-DC converters. Although non-isolated DC-DC

converter ICs are used for low output power applications, you can not only increase the
output power by using discrete MOSFETs but also improve efficiency by combining optimal
MOSFETs on the high side and low side.
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H] Features

BR

1. High-Speed Switching E&X1vF 2o
The U-MOSVIII-H Series exhibits high-speed switching speed
thanks to the industry's best Ron-Crss performance.

RN SIS ZDRoN-CrsshFiIC L) BERAA wF I BERIBUTWVETD,

4 Company A
W Company B
A Company C

Company D
©® Company E
@ Company F
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Bl Recommended Products #28E

The optimal pair of a high-side and a low-side MOSFET depends on the required output current. The following table gives examples of recommended MOSFET
pairs according to the output current requirement.

EAICRUTRERNA A R-O—Y A RORF OB EDRIEEDIE T FRIF EAICTDUIHEERFERVET

100

High Side
NAYAR

Control
Circuit
HEHEE

o

Circuit Examples
CEsHl

Low Side
O—94K

Synchronous-rectified step-down converter
EHARRUEEDY

2. Reduced Switching Noise 21 vF2J' /41 ADIERE

As a consequence of the snubber effect, the U-MOSVIII-H and
U-MOSIX-H Series suppresses switching noise and ringing
more effectively than the U-MOSVII-H Series.

U-MOSVIII-H/U-MOSIX-HIg. ZF/NERICE  U-MOSVI-HITH LT /A X\

DY+ = ERLTVET,
U-MOSVII-H U-MOSVIII-H
15V 136V

o

Mﬁ“ﬁ

I
>100ns

56ns

* Test conditions: Switching noise test equipment (Vin =12V, Vour =5V, lout = 12 A)
* BRI RAvF VT /A X5HEEE (Vin= 12V, Vour =5V, lour = 12 A)

Input-to-Output Voltage Ratio Output Current 7%
FEfELL Upto5A Upto 10A Upto 15A Upto20A Upto25A Upto 30 A
High Side SSM3K333R SSM6K504NU TPCC8066-H TPN11003NL TPCC8065-H TPN8R903NL
Up t0 0.08 NAHAR TPCC8067-H TPCC8066-H TPN11003NL TPCC8065-H TPN8R903NL TPN6R003NL
ViIN=19V
) TPN4R303NL TPN2R703NL
Vour=1V
our LY S'd? T:Z?%SI?::L TPN8R903NL TPN6RO0O3NL TPCA8059-H 1;7,’::‘;2%%37['; TPH3R203NL
B TPH6RO003NL TPCA8055-H
High Side SSM6K504NU A TPN11003NL L TPN8R903NL
U 1 NAYAR TPCC8067-H TPCC8066-H TPCC8065-H TPCA8065-H TPN6RO03NL TPNGROOSNL
VP to :Jé \f; TPN11003NL TPN8R903NL
IN =
Vour=1V Low Side TPCC8066 TPCCBOGS-H | —o0 oo 1':,"1“303'“'_"' TPN4R303NL ﬁuzzzoant
O—HAR TPN11003NL TPN8R903NL 6R003 CA8059- TPCA8057-H 3R203
TPN6R0O0O3NL TPCA8055-H
High Side STSE,“@%';%%‘;[“: TPCC8065-H TPN8R903NL ?:,’é‘g%gg’_‘ﬁ TPN4R303NL
\l/Jp to& 5\3/ NAAR TPN11003NL TPN8R903NL TPN6RO0O3NL TPNEROO3NL TPCA8057-H
IN =
[VOUT =5 v] Low Side SSM6K504NU TPCC8065-H TPN4RS03NL TPN4R303NL
Dtk TPCC8067-H TPNBROO3NL TPN6R0O0O3NL TPCA8059-H TPCASISTH
TPN11003NL TPN6R003NL

* Input-to-Output Voltage Ratio: Output_Voltage/Input_Voltage
* BBEH: AHABEDL (HHEE/ANEBE)




Isolated DC-DC Converters .’fﬁﬁﬂDc-DEE y7\“—

Isolated DC-DC converters are widely used for two kinds of applications: 1) applications in which the output circuit must be isolated from the input circuit, and 2)
those in which there is a large difference between input and output voltages. Forward, half-bridge and full-bridge DC-DC converters are used according to the

required output power.

HEREIDC-DCIYN—=91E, A - HAREER T 2ENTERSINS . AHABELABVESICOHERINE T, BAICKCTI 2 T—REL N=T7TU v IR,

VIN 00

B

Control

Circuit i

HIEHDEE { Drive Circuit
BREHOES

Primary-Side Switch
—RAZA v F

Secondary-Side Switch
ZREIZRA v F

Forward J#D—R#

Hl Features %#E
1. High-Speed Switching &E&21vF> o

Circuit Examples @Eg6]

VIN

Control
Circuit
HENEEE

LT

Primary-Side Switch
—RERA v F

T
%—fj )
Drive Circuit
ERENDIEE
Secondary-Side Switch
ZRAZA v F

Half-Bridge N—77UwIs

IJ

TIWTUy VRIRNMENSIFSNET,

Primary-Side Switch
—REIZA v F

Control L
Circuit
IS it I
SR s
Drive Circuit
ERENEIEE

Secondary-Side Switch

ZREIZA v F

Full-Bridge Z/L7Uwy#E

2. Improved Efficiency #ZEDiE

98
10000 ] & Company A
[y 1 H Company B
o 7
& RIVIIDY N 4 Company C TPH4R50ANH (4.5 mQ max)
@2 L4Y§4 TN Company D % [ | |
o N 3 B3 ® Company E . | o~
Sm opf . R —
oM ¢ Company F < y Company A (4.6 m<2 max)
8§ 1000 <+ =y = Company G 3w
§'< Fi o p i A Company H _§ ® /
§ i\ ‘O Toshiba UEJ 94
2 |
&
Voss = 100 V . r
100 L1 92
1 10 100 1000 5 10 15 20 25 30
On-Resistance Ron (max) (mQ) Output Current (A)
F VIR (®K) HAHER
* Test conditions: 120-W full-bridge, Vin = 48 VDC, Vout = 12 V same MOSFET on both the
primary and secondary sides
(four MOSFETS in two parallel circuit branches on the primary side)
* RIS 120 WIILTUYIEL VN = 48 VDC. Vour = 12 V 1RAI/ 2R AIF—RR=ER. 2R3 28131, 48 {ER.
Bl Recommended Products i#t#E5im
Drain-Source Voltage Output Power i85
KA >y — R BT Up to 50 W Up to 150 W Up to 300 W Up to 500 W Up to 1000 W
Vises Forward Forward (Active Clamp) Half-Bridge Full-Bridge Full-Bridge
T#D0—RE I#0—RER(FPIT4TI5VTHR) N=DTUyIR IITUy IR LTV IR
60V TPH4R606NH TPH2R306NH TPH2R306NH(2parallel)
TPH4R008NH TPH4R008NH(4parallel)
Y TPHBROO0BNH TPW4RO008NH TPWA4R008NH(4parallel)
Primary-Side TPH4R50ANH TPH4R50ANH(4parallel)
Switch oY TPHBR80ANH TPW4R50ANH TPW4R50ANH(4parallel)
—REIZAYF 150V TPN5900CNH
TPH3300CNH
200V TPN1110ENH TPH6400ENH
250V TPH1110FNH
TPNGROOINL TPH1R403NL
30V TPH6R003NL TPHR9003NL TPHR9003NL(2parallel) TPHR9003NL(4parallel) TPHR9003NL(8parallel)
(Vour =3.3V) TPN4R303NL TPWR8503NL TPWR8503NL TPWR8503NL(2parallel) TPWR8503NL(4parallel)
TPH4R003NL
40V TPHR8504PL(2parallel) TPHR8504PL (4parallel)
(Vour =5 V) TPH1R204PL TPHR8504PL TPWR8004PL TPWR8004PL(2parallel)
(Vour iigws V) TPH1R005PL TPH1R005PL(2parallel) | TPH1R005PL(4parallel)
60V TPN14006NH TPH5R906NH
(Vout = 12 V) TPN22006NH TPN7R506NH TPH4RG06NH TPH2R306NH(2parallel) TPH2R306NH(2parallel)
Secondary-Side 75V
Switch (Vout = 12 V) TPH2R608NH TPH2R608NH(2parallel)
:;H "\ W,
Az 80V TPN30008NH TPN13008NH TPH4R008NH TPH4R008NH(2parallel) TPH4R008NH(4parallel)
(Vout =12V) TPH8R008NH TPW4R008NH TPW4R008NH(2parallel) TPW4R008NH(3parallel)
100V TPN1600ANH TPH4R50ANH TPH4R50ANH(2parallel TPH4R50ANH(4parallel
TPN3300ANH
(Vout =12V) TPH8R80ANH TPW4R50ANH TPW4R50ANH(2parallel) | TPW4R50ANH(3parallel)
Y oJng ‘2’4 v) TPN5900CNH TPH3300CNH TPH1500CNH TPH1500CNH(2parallel) | TPH1500CNH(4parallel)
Y 05702 gs v) TPN1110ENH TPH6400ENH TPH2900ENH TPH2900ENH(2parallel) | TPH2900ENH(4parallel)
(VOS‘I’S(:) XS V) TPN2010FNH TPH1110FNH TPH5200FNH TPH5200FNH(2parallel) TPH5200FNH(4parallel)




us Rectifier Section

Flyback power supplies have a very simple circuit configuration that consists of a minimal part count. They are suitable for low-power power supplies. Full-bridge

power supplies are suitable for relatively high-power power supply applications in the range of 1 kW to 3 kW.

* See the section "Mid-High Vbss MOSFETs" on pages 18 to 21 for a description and a list of MOSFETs for primary-side switching and PFC applications.

IS4y IRF, YU TS EBRUOBERT. ERPREENEVCARTT, ISEBRCELTVWET, —A. ZILTU Y IVEE, KBNASEOERICAVTH Y. 1 kW~3 KWISXDE

RICRETT,

H—RBIRA v F T /PFCRDMOSFETIF, 18~21R—ID [HEMEMOSFET] %

SRRIZE N,

Drive
Circuit
ERE)EIRE

Synchronous Rectifier Section
[EIHBEE T
Flyback 75+ /\w o8

Bl Features i3E

1. Reduction of On-Resistance = ViEHdOERIL

The U-MOSVIII-H Series provides the industry's highest performance in terms
of on-resistance per die area (RonA), making it ideal for applications that

require higher efficiency, smaller size, etc.

Circuit Examples @&l

=il

+Vout

Drive Circuit
ERE)EIRES

Synchronous Rectifier Section
IR
Half-Bridge N—277'Uwyal

Ty {rvou]
é_‘(;}- J.’ I ACIN

I=F153|E i .

Julke.
A28

izl |i = "

I Dn;g;(élgult

Synchronous Rectifier Section
[EIHAEETER
Full-Bridge Z/L7'Uw VR

* PFC: Power Factor Correction s

2. Improved Efficiency s=o=

The U-MOSVIII-H Series provides about the same efficiency as competitors'
devices at heavy loads and higher efficiency at light loads.

fHRRIERLT. EEFETIIESHE. BEFER TREERZU-MOSVII-HAHE 2R U T

U-MOSVIII-HIS R REKEDMREIC K ) IDAREDMENE. N ELFCKRELERMULET. WET,
12 ‘ - 90.0
u-Mosrv SO Toshiba U-MOSVIII-H e ey
10 Company B's previous series :zg Atheawyloads: |
_ B%i:\EIﬂi{t ; ; g : About the same efficiency
E 08 » : y : g Company B's current series Zw :32 saw EsnE
52 : : o i BHIRUTHHHE | g& o C
cm Com Ae . P . -2 7ol A == Company A
E& o [ Compeny As prvious seree oot e R g & — Gompany 8
ZE AL R N 2% U-M H u 86.5 - U-MOSVIII-H is more superior ™"~ —-C c
Sk B TR R OSIX-H_ ool ¥ -1 is more superior - ompany
S = (4 |..Company As current series . - i : E&E: UMOSVIILH (1 - D
€ 7| mmews ' : 85.5 ompany
.*' e 85.0 L L L L I I I I
0.2 15 2.0 30 35 40 45 50 55 6.0 65
i Output Current (A)
o0 Vbss = 100V : HOER

Recommended Products (Synchronous Rectifier Section) #iE&iE (EHA

® Flyback 754 /1\wvo8!

2006 2007 2008 2009 20i0 2011 2012 2013 2014 2015 2016

* Test conditions: 120 W adapter, Vin = 100 VAC, Vout = 19.5 V, critical conduction mode (CRM)

* BIERM: 120 WPF'F9 . Vin = 100 VAC.Vout = 19.5 V. HHEREEFE—R

BETRER)

Vies Output Power tHA8H
Up to 20 W Up to 50 W Up to 100 W
60V TPN11006NL, TPH11006NL
100V TK22A10N1, TK34A10N1 TK40A10N1, TK65A10N1, TK40E10N1,TK65E10N1
TK22E10N1, TK34E10N1 TK65G10N1
120V TK32A12N1, TK42A12N1 TK56A12N1, TK72A12N1
TK32E12N1, TK42E12N1 TK56E12N1, TK72E12N1
® Half-Bridge N—77UwyHY
Vbss Output Power +H%EH
Up to 100 W Up to 200 W Up to 400 W Up to 800 W
40V TPH1R204PL TPHR8504PL TPHR8504PL(2parallel)
45V TPH1R005PL TPH1R005PL(2parallel)
60V TK30A06N1, TK30E06N1, TPN11006NL TKA40A06N1, TK40E06N1 TK58A06N1, TK58E06N1 TK100A06N1, TK100EO6N1
TPH11006NL, TPN14006NL, TPH14006NH TPH7R506NH, TPN7R506NH TPH4R606NH TPH2R306NH
80V TK35A08N1, TK35E08N1 TKA46A08N1, TK46E08N1 TK72A08N1, TK72E08N1 TK100A08N1, TK100E08N1
TPH12008NH, TPN13008NH TPH8RO08NH TPH4R008NH TPH4R008NH(2parallel)
100V TK34A10N1, TK34E10N1 TK40A10N1, TK40E10N1 TK65A10N1, TK65E10N1 TK100A10N1, TK100E10N1
TPH1400ANH, TPN1600ANH TPH8R80ANH TK65G10N1,TPH4R50ANH TPH4R50ANH(2parallel)
120V TK32A12N1, TK32E12N1 TK42A12N1, TK42E12N1 TK56A12N1, TK56E12N1 TK72A12N1, TK72E12N1

o Full-Bridge )L 7Uyvm

Vbss

Output Power 484

Up to 1 kW Up to 2 kW Up to 3 kW
40V TPHR8504PL TPHR8504PL(2parallel) TPHR8504PL(4parallel)
45V TPH1RO005PL TPH1R005PL(2parallel) TPH1R005PL(4parallel)
60V TK100A06N1, TK100EO6N1 TK100A06N1(2parallel), TK100E06N1(2parallel) TK100A06N1(4parallel), TK100E06N1(4parallel)

TPH2R306NH TPH2R306NH(2parallel) TPH2R306NH(4parallel)
75V TPH2R608NH TPH2R608NH(2parallel) TPH2R608NH(4parallel)
80V TK100A08N1, TK100E08NA TK100A08NA (2parallel), TK100E08N1 (2parallel) TK100A08N1 (4parallel)
TPH4RO008NH(2parallel) TPH4R008NH(4parallel) TK100E08N1(4parallel)

100V TK100A10N1, TK100E10N TK100A10N1(2parallel), TKI00E10NA(2parallel) TK100A10NA(dparallel)
TPH4R50ANH(2parallel) TPH4R50ANH(4parallel) TK100E10N1 (4parallel)
TK72A12N1(2parallel) TK72A12N1 (4parallel)

0 TK72A12N1, TK72E12N1 TK72E12N1(2parallel) TK72E12N1(4parallel)




Product Selection Guide ##mtLZ7¥3rvAHA R

BRANYFIITIU—-X

NERA Y F VI EER

H Single N-ch (Vpss =30V to 80 V) Y22 )UNF+ XL

High-speed switching
BERAAvF VIR

Load switches
O—RZAvFH

Vbss (V)
Ip
A Rbs(on) Rbs(oN) Rbs(on) Rbs(on) Rbs(oN) Rbs(on)
(A) 30V &) 40V (me) 45V p 60V (m9) 75V (ma) 80V (m9)
5 TPCP8007-H 57
5.3 TPC6009-H 81
5.9 TPC6008-H 60
6.1 TPC6010-H 59
72 TPC8089-H 32
. TPC8067-H 25 TPC8053-H 225
TPCC8067-H 25 TPN22006NH 22
9.6 TPN30008NH 30
TPC8066-H 16
TPCC8066-H 15
11 TR b TPC8050-H 145
TPN11003NL 11
12 TPC8052-H 115
TPC8065-H 1.4
13 | TPCC8065-H 1156 Igﬁfggg&h o TPC8051-H 97
TPCC8068-H 11.6
14 TPH14006NH* 14
TP89R103NL 91 .
15 T 116 | TK15SO4NTL 17.8 TPCA8053-H 223
TPC8064-H 8.4
16 TPOAB06S-H 114 | TPCB047-H 76 TPC8048-H 6.9
TPH11006NL 1.4
it LSRN ! TPN11006NL 1.4
TP86R203NL 6.2
TPC8055-H 2.1
TPC8056-H 24
18 | TPC8057-H 28 | IPCEOSH i TPN13008NH* | 133
TPC8058-H 32 :
TPC8059-H 4
TPC8062-H 5.8
19 TPCC8064-H 8.2
TPCA8064-H 82 | Lxo0P0aN 2
20 TPH8RI03NL 89 | 1pcAs052-H 115
TPN8R903NL 8.9 :
22 TPCA8063-H 6.8 TPH7R506NH* | 7.5
24 TPH12008NH 123
25 TK25S06N1S** | 18.5
26 TPN7R506NH 75
- TPCC8062-H 56
TPN6RO0O3NL 6
TPCA8049-H 10.4
28 TPCA8062-H 56 TPHSRSOGNH* | 59 TPCA8051-H 9.4
- TK30A06N1 15
TK30E06N1 15
32 TPCA8059-H 38 | TPCA8047-H 73 TPH4R606NH* | 4.6
34 TPH8R008NH* 8
" TK35A08N1 122
35 TPCA8091-H 6 TPCA8048-H 6.6 TK35E08N 1 oo
TPCA8058-H 3
38 ) ¢ | TPCA8046-H 54
TKA40P03M1 10.8
40 TPHA4RO003NL 4 | TK4oPO4M1 11 Izgeggm 18'3
TPN4R303NL 4.3 ’
42 TPCA8057-H 26
e TKA45P03M1 97
TPN2R703NL 2.7
TK46A08N1 8.4
46 TPCA8045-H 3.6 TKAGE0SN s
47 TPH3R203NL 3.2
48 TPCA8056-H 21
TK50A04K3 35
50 TK50P03M1 75 | Tka0P0AMT o
56 TPCA8055-H 19
- TK58A06N1 54
TK58E06N1 5.4
TPH1R403NL 1.4 .
60 ety b TPH2R306NH 23 TPH4R008NH 4
65 TK65S04N1L* 43
- TK72A08N1 45
TK72E08N1 43
80 TK80A04K3L 2.4 TK80A08K3 45
90 TK90S06N1S*™ | 3.3
. TK100A06N1 27 TK100A08N1 32
Lo TK100S04N1L 28 TK100E06N1 23 TK100E08N1 3.2
116 TPW4R008NH* 4
TPH1R204PL* 124
150 | TPWR8503NL* | 0.85 | TPHR8504PL* | 085 | TPH1ROO5PL* | 104 Ig;‘f;%%%’m, 2
TPWR8004PL* 0.8 i
200 TK200F04N1L* | 09

*: New Product **: Under Development

* R

= pARp




H Single N-ch (Vbss =100V to 250V) Y2V JILNF+ R

| Vbss (V)
D
(A) 100V R(Drf]‘g;’ 120V R{’nig;" 150V R(Drf]g)“’ 200V Rfrig';’ 250V R(Dnig’)"
56 TPH2010FNH 198
i TPN2010FNH 198
79 TPH1110ENH 114
: TPN1110ENH 114
8 TK8A10K3 120
9 TPH5900CNH 59
TPN5900CNH 59
9.4 TPN3300ANH 33
10 TPH1110FNH 112
12 TK12A10K3 80
13 TPH6400ENH 64
17 TPN1600ANH 16
18 TK18E10K3 42 TPH3300CNH 33
2 TK22A10N1 13.8
TK22E10N1 13.8
24 TPH1400ANH* 13.6
25 TK25A10K3 40
26 TPH5200FNH 52
TPW5200FNH* 52
* TK32A12N1 13.8
32 TPH8R80ANH 8.8 TK32E12N1 138
- TPH2900ENH 29
33 TK33S10N1H 9.7 TPW2900ENH* 29
34 TK34A10N1 9.5
TK34E10N1 9.5
38 TPH1500CNH 15.4
TPW1500CNH* 15.4
40 TK40A10N1 8.2
TK40E10N1 8.2
42 TK42A12N1 9.4
TK42E12N1 9.4
55 TK55S10N1* 6.5
56 TK56A12N1 7.5
TK56E12N1 7
60 TPH4R50ANH* 4.5
TK65A10N1 4.8
65 TK65E10N1 4.8
TK65G10N1 4.5
7 TK72A12N1 45
TK72E12N1 4.4
92 TPW4R50ANH* 45
100 TK100A10N1 3.8
TK100E10N1 3.4
160 TK160F10N1* 2.4
Dual N-ch x2 Fa7JUNF+3RJL X 2
Vbss (V)
Ip
(A) 30V Raﬁg;" 40V R(Drf]g)“’ 60V R(Drf]g;” 80V R(Drf]g)“’
3.2 TPC8229-H 80
3.8 TPC8228-H 57
5.1 TPC8227-H 33
6.5 TPCP8205-H 26
8 TPC8224-H 26
9 TPC8223-H 17
Built-in Schottky Barrier Diode SBDEH5
Vbss (V)
Ip =
DS(ON
(A) 30V (m(g))
35 TPCA8A11-H 3.6
40 TPCA8A10-H 3
51 TPCA8A09-H 2.3
® Package /\wo—v
[TPC8/001-H TK11[S][10N1L
TP8 SOP-8 (new type) A TO-220SIS
TPC6 | VS-6 E TO-220
TPC8 | SOP-8 (conventional type) G D2PAK
TPCAS8 | SOP Advance (conventional type) F TO-220SM(W)
TPCC8 | TSON Advance (conventional type) P DPAK
TPCP8 | PS-8 S DPAK+
TPH SOP Advance (new type)
TPN TSON Advance (new type)
TPW DSOP Advance

For detailed information about individual MOSFETs, visit our website or see the SEMICONDUCTOR GENERAL CATALOG.
FRERICTTHRLIZE L,
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Low Voltage MOSFET {&fiffE MOSFET

Low On-Resistance Series

Ex ViR Y-

As smartphones, tablet PCs and other mobile devices become more sophisticated and feature-rich, their battery drive circuits are
becoming more versatile and densely packed. Consequently, MOSFETs with small form factors, low on-resistance, high current
ratings, low capacitance and high permissible power dissipation are required. To meet these needs, Toshiba has developed new
process and packaging technologies to realize MOSFETs ideal for high-performance power supply applications.

AXR—=RTF I T hPCREICRRINDEHEED/\y T URBIEIEE Tld. HESHSHERE -
F9, TDIzH. MOSFETICIF. /N - KA VIEHT - KB - BHFSIBEREV S EBUNROSNET, CNBHDZ—XCHBMATHeeh. FOEARIME/ Sy
. BHREREROBICEBM CETAOMOSFETZIEELEF T,

T — IR OFARF R

H Features 3

Toshiba offers MOSFETs specifically optimized for
on-resistance, which exhibit lower on-resistance than those for
general-purpose switching power supply applications in the

BREEICRB(CUIZD > T, SRt - BEEEDEA T

20% lower

)
E
g
@\
. C &
same generation. g @ 2.7 mQ max 20%{ER
N
s ~, o EE N k<]
B VIERAICRHET 22L& T. B—HRORNBRA v F U ITBREMIGY U— i = 2.2 mQ max
. . I
XEHBELT, KBV VIENRZEFRIEUTWVED, g,:) 2 General-Purpose )
A
j=a
oY MOSFET Low On-Resistance
92 SAFMOSFET MOSFET
B Package /Nvio—v 3 {EAHHMOSFET
(2]
Toshiba has endeavored to reduce the MOSFET on-resistance -§ TPNZRT0SNL IPleRzosne _
. . . a L—
by using the latest small-geometry process and improving
package structures.
RICHOHHII TEAMOBA & /0y & —IBEDWEICT, 7 VIEROKE
WERZERLTVET,
25
o MOSFETSs with a Vbss of 30 V
IE} Voss = 30 VS . - - D2PAK
g SOP Advance : '
=z Package with Copper Connector DPAKS 0220 .
Z & U-MOSVIII-H Process S 4
AR > H
= % i 3 ﬂ SOP Advance DSOP Advance
K I gK
2 R o
§ ? 4 SOP Advance \ i 2 | H Q
oé I \QUMMOSV”I'H § 5 20V 040V SOP Advance DSOP Advance
3 z i J\U-MOSIX-H gz ‘
§ 05 u Q e '§ TSON Advance
%] SOP Advance with a
£ Connector technology PS-8
© DSOP Advance 20Vt 30V
o DSOP Advance m UDFN6
0 2008 2010 2013 2014 2015

Packaging Trend
Nyr—IRUUR

Available Packages

MOSFET Current Rating
MOSFETETER

Nor—I51407vT

Double-sided cooling Package DSOP Advance mWmEME/ v —Y

The new device has a heat sink on both sides of the package to improve heat dissipation, making it possible to realize

high-current operations in compact packages.

Ny —I@EICF v THSHEED T eODEBREERB T 2 T ECKY, MENGREVETEEIC L, NNy 5 —ITORBRIEERICIHBAF I

1. Heat is removed from both the top and bottom surfaces.
The top metal plate is connected to the source. The source cannot
serve as an electrode to conduct electric current. Use it for heat
removal purposes.

Double-sided cooling
AT S5

2. Same footprint dimensions as for existing SOP Advance
SOP Advance can be replaced by the new package without modifying

an existing PCB layout. ’,"‘\

1. BE/ LEOTEE, SHEBLET . ‘\]
TERBREY —ZACERLTOETY, V-2 E8EE UTEBI I EFTE Top Bofiom
FEADT, MBEAEUTITERTEL, =RE =E

2. SOP Advance/\y & —I R EEAETE(VY BTEDNERICE>TVETD, DSOP Advance

BEOFUY NEROLUA T U NTZOFFBESRZ DI ENTRETT,

2]
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H Single Type (N-channel) Y2294 (NF+xI)

Rbs(on)
Voss s UDFN6B VS8 VS-6 PS-8 AN o SOP-8 DPAK+ 220Tsc|\)/i(W) TO-3P(N)
- 2010 18 TPCF8003 TPC6012
6105 TPCC8093
241023 TPCF8004 TPC6067
SSM6K504NU
20108 | ook 1aN* TPC8092
5106 TPCC8074 TPC8074
TPN6R303NC TPC8086
TPC807
w | owe ksl recaoes
TPC8082
TPCA8082 TPC8081
- TPN2R503NC | TPCA8081 TPC8080
TPN2R203NC | TPCA8080 TPC8088
TPCA8088 TPC8087
21008 TPCA8087 TPC8084
7106 TPCC8084 TPC8076
& 6t04 TPCC8076 TPC8075
AE TPCA8075 TPC8078
TPCA8078
TPCP8011
921023 TPCP8010
. TK20S04K3L
m 151010 |SSM6K514NU TPCP8009 TK35S04KAL
10t0 4 TPCC8069 TPCA8085 TK50S04K3L TK70J04K3Z
TK100F04K3
4t02 TK100F0aKaL | TK75J04K3Z
60 to 40 TPCP8013 TK8S06K3L
401020 |SSM6K341NU** TPCP8012 TK20S06K3L
- 2010 15 TK30S06K3L
15 to 10 TPCC8070 TPCA8086 TK45S06K3L
6104 TK80S06K3L | TK100F06K3 | TK70J06K3
4102 TK130F06K3
75 6t04 TK80F08K3
100 69 SSM6K361NU*
*: New Product **: Under Development
©HEE s
Single Type (P-channel) 27 L9947 (PFv =)
Rbs(on)
V([\’,s)s (rrnnzg) UDFN6B Vs-8 VS-6 PS-8 ATdfgge A(fg: ce SOP-8 DPAK+ DPAK ZZOL?II-(W) TO-220SIS
SSM6J512NU
—12 201010 | SSM6J505NU
SSM6J511NU
110 to 100 TPC6130
60 to 40 TPC6113
SSN6J503NU | TPCF8105
400020 | gomeJs02NU | TPCFslos | THeo
20 | 201015 | SSM6J501NU TPCP8105 |TPCC8136
1010 8 TPCC8137
8106 TPCC8138
6104 TPN4R712MD
21008 TPH1R712MD
601040 |SSM6J509NU** TPC6110
40t020 |SSM6J508NU**| TPCF8107 TPCP8106 TPC8129
20t015 | SSM6J507NU TPCC8131  |TPCA8131
15 t0 10 TPCC8103 TPC8125
TPC8126
-30 1010 8 TPCC8104 |TPCA8109 TPO8123
8106 TPCC8105 TPC8127
6104 TPCA8128 TPC8128
TPCA8120
4102 TPOAS121 TPC8120
60 to 40 TPCP8109 TPC8134 | TJ10S04M3L
40 t0 20 TPC8132 | TJ20S04M3L | TJ15P04M3
200 15 TPCP8107
150 10 TPCC8106 | TPCA8124 TPC8133
-40 1010 8 TJ40S04M3L
8106 TPC8124 | TJ60S04M3L
6104 TPCA8122 TJ80S04M3L
t02 TJ100F04M3L
TJ200F04M3L
120 to 100 TPCP8111 TJ8S06M3L
60 to 40 TJ15S06M3L
40 t0 20 TPCP8110 |[TPCC8107 [TPCA8125 TJ30S06M3L
-60 TJ50S06M3L
1510 10 TPCA8123 TJ60SO0BM3L
8106 TJ100F06M3L
6104 TJ150F06M3L
TJ9A10M3
_10p | 20010100 TJ11A10M3
100 to 60 TJ20A10M3

For detailed information about individual MOSFETs, visit our website or see the SEMICONDUCTOR GENERAL CATALOG.
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Low Voltage MOSFET {&fiffE MOSFET

Small Package Series
NNy =TI U=

Housed in a tiny package with a small footprint, MOSFETs of this series can be placed anywhere on a printed circuit board and thus
help reduce the size of end-products. These MOSFETs are suitable for use as general-purpose switches in various drive circuits and
communication lines.

NN r—JCEEH T2 LT, BEAREZEHE L. #ESDO/NEUEICEMULF T, SEORHOELBEES A YONEIA vFELT, BEEMERICTSZ
ERLEAHTERT,

Bl Features i3E

Fabricated using the latest trench process, MOSFETs of this series provide the industry's lowest-class on-resistance. Furthermore,
process tuning is performed to achieve low-voltage operation. An integrated protection diode provides an improved trade-off between
the chip size and ESD immunity.

BHO NV YFTORRZERL. ERBEKEDES VIEFFEZ D S LREERHELE T, o, TOERF1—ZUI%TV. BEERESEZEREL TV
9. FyPNEYLICHSESDMEENICEL TR, RES 1 F— FRBICK . ZOSU—RATZEHELF UL,

RonA Reduction of N-Channel MOSFETs RonA Reduction of P-Channel MOSFETs
12 N-ch MOSFETDRonAERINL >/ R 12 P-ch MOSFET®DRonAIEBNL /R
1.0 —O.\ 1.0 \l
c c
S Roughly 60% to 70% ke ~ N
S o} — reduction S o8 ~
I #160~70%55> g \ Roughly 70%
®) . :
x g « i reduction ™
<% 06 <R o6 H70%55 N
€< LR
v 5 \ v & 7
= 4
=] 0.4 O = 0.4 N Under |
E @ 80-V MOSFETs \ E @ 20-V MOSFETSs \ Development
30 VMt EG 20 V£
0.2 || [l 60-v MOSFETs 0.2 || Wl 60-v MOSFETs
60 Vil £ 60 Vit £5
0.0 ‘ 0.0 [
U-MOSVII U-MOSVIII-H U-MOSIX-H U-MOSV U-MOSVI  U-MOSVII  U-MOSVIII

Hl Package /Nv&—v

Extensive packaging options are available, ranging from a package measuring 3.0 mm x 3.0 mm to an ultra-small package measuring
less than 1.0 mm x 1.0 mm. These packages feature a small form factor, low on-resistance and high permissible power dissipation.

3.0 X 3.0 mmA'S 1.0 X 1.0 mm27 SR TOBINE) Vo —IF TRIEWS A V7 v TRBZEREUF T, A, EF Vi, Br8BXORRIASUFT,

29x2.8mm 2.0x2.1 mm 1.6 x 1.6 mm 12x12mm 1.0x0.6mm 0.8x0.6 mm
o .
1 1
m’ .‘ > @ > @& > o e |
S-MINI usMm SSM VESM csT3 I csT3c !
= ' > . 12x0.8 mm ' New
TSM UFM csT3B
@
SOT-23F
E3 e ¢ o
SMv usv ESV
UFV 1.0x 15 mm
e ¢ ¢ — 0w
VS6 use ES6
15x 15 mm WCSP6C
v > @ o i
UF6
’ Doy WCSP9
Q »
_ap g
UDFN6
2.9x 1.5 mm J
e - &
PS8 VS8



Product Selection Guide #mtLZ7¥3rvHA R
- Semi-Power Type t=ND—947

Single N-ch (1)

Y VTIINF v 2RIV (1)

peed switching

BERAvF VIR

Load switches
O—RZ2(vFH

Absolute Maximum Ratings Ros(on) Package /tvy—
1R BT (mQ) CST3 CST3B VESM WCSP6C SSM
Ciss SOT-883 SOT-723 SOT-416
(PF)
Vbss Vass Ip @IVasl ‘
™ | v W ™ W * * 4 '
12 +8 7 18 45 600 SSM6K781G*
- +8 0.8 235 45 55 SSM3K56MFV* SSM3K56FS
+8 1.4 235 45 55 SSM3K56ACT*
40 +12 2 228 45 130 SSM3K59CTB*
*: New Product
* NG
H Single N-ch (2) Y ZILNFv3RIL (2)
Absolute Maximum Ratings Ros(on) Package /Yvor—v
HERRATESS (mQ) ES6 UDFN6B UFM UF6 SOT-23F TSOP6F
Ciss SOT-563
Vbss | Vass I max | @!Ves! (pF) ‘ nj ‘ '
V) V) (A) (V)
+10 2 126 4 195 SSM6K204FE
+10 123 4 195 SSM3K122TU
+10 3 55 4 400 SSM6K404TU
% +10 a2 47 45 510 SSM6K211FE
+10 ’ 48 4 400 SSM3K121TU
+10 az 28 4 1010 SSM3K123TU
+10 ’ 28 4 1050 SSM6K403TU
+12 10 12 45 710 SSM6K411TU
+12 1.9 133 4 123 SSM6K208FE
+12 2 123 4 123 SSM3K127TU
+12 22 100 45 245 SSM3K116TU
+20 3 140 45 126 SSM3K336R
+12 35 126 4 123 SSM3K329R
- +12 4 56 45 200 SSM3K324R*
+20 4.4 38.5 45 490 SSM6EK406TU
+20 415 45 450 SSM3K131TU
+20 6 42 45 436 SSM3K333R
+20 56 45 340 SSM3K335R
+20 9 26 45 620 SSM6EK504NU*
+20 15 12 45 1130 SSM6K513NU* SSM6K803R**
38 +20 2 176 45 120 SSM3K337R
+12 1.8 208 45 130 SSM6K217FE*
40 +12 2 198 45 130 SSM3K339R*
+20 12 17.3 45 1110 SSM6K514NU* SSM6K804R**
+20 440 4 150 SSM3K2615TU*
+20 2 440 4 150 SSM6K407TU
60 +20 440 4 150 SSM3K2615R*
+20 25 145 45 235 SSM3K318R*
+20 6 51 45 550 SSM6EK341NU** SSM3K341R*
- +20 aE 92 45 430 SSM6K361NU**
+20 ’ 92 45 430 SSM3K361R*
*:New Product **: Under Development
*FEE s
Hl Single P-ch (1) ¥ 2LPF+xIL (1)
Absolute Maximum Ratings Ros(on) Package /tvy—
T BAER (me) CST3 CST3B VESM WCSP6C
Ciss SOT-883
(PF)
Vbss Vass Ip @|Vasl|
v v e | ™ W ' A ¢ '
+8 0.8 390 45 100 SSM3J56MFV
P +8 1.4 390 45 100 SSM3J56ACT*
+8 -2 103 45 290 SSM3J46CTB
+12 -5 35 45 870 SSM6J771G*
*: New Product

For detailed information about individual MOSFETs, visit our website or see the SEMICONDUCTOR GENERAL CATALOG.
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H Single P-ch (2) ¥ ZILPFvxIL (2)

Absolute Maximum Ratings Ros(on) Package /{vor—
BB (me) ES6 UDFN6B UFM UF6 SOT-23F S-Mini TSOP6F
Ciss SOT-563 SOT-346
Vbss | Vass Ip max | @IVesl (PF) 0 m . 0
(V) (V) (A) (v) g
+8 —4.8 32 4.5 1040 SSM6J216FE
+6 -5.4 17 45 2700 SSM3J132TU
12 +10 —6 20.2 4.5 1400 SSM3J338R*
+10 =10 18.7 4.5 1400 SSM6J512NU*
+6 -12 12 4.5 2700 SSM6J505NU
+10 -14 10 4.5 3350 SSM6J511NU*
+8 ) 150 45 270 SSM3J325F
+12 136 4.5 210 SSM3J352F*
+10 25 64 4.5 800 SSM6J50TU
+8 —2.6 103 4.5 290 SSM6J213FE
+8 -3 103 4.5 270 SSM3J135TU
+8 -3.2 93 4.5 290 SSM3J134TU
+8 —-3.4 59 4.5 630 SSM6J215FE
+8 -3.9 93 4.5 290 SSM3J327R
o |8 55 | 45 | 630 SSM3J331R
+8 —4 40.7 4.5 970 SSM6J212FE
+8 42.7 4.5 840 SSM6J412TU*
+8 —4.4 25.8 4.5 1800 SSM3J130TU
+8 -5.5 29.8 45 840 SSM3J133TU
+8 29.8 4.5 840 SSM3J328R SSM8J801R**
8 | o [281 | a5 | 1800 SSM6J502NU
+8 32.4 4.5 840 SSM6J503NU
+8 22.5 4.5 1650 SSM6J414TU
+8 -10 15.3 4.5 2600 SSM6J501NU
+20 -1.1 790 4 86 SSM3J112TU
+20 14 480 4 137 SSM3J118TU
+20 ) 491 4 137 SSM6J207FE
+20 225 4 280 SSM3J117TU
—25/+20 -2 270 4.5 175 SSM3J353F**
+20 225 4 280 SSM6J402TU
+20 —2.1 393 4 120 SSM6J410TU
-30 +20 2.5 145 4 730 SSM6J401TU
+12 -3.6 57 4.5 560 SSM6J214FE
+20 105 4.5 280 SSM3J334R
—25/+20 —4 66 4.5 600 SSM3J340R*
—25/+20 66 4.5 600 SSN6J509NU**
+12 6 50 4.5 560 SSM3J332R
—25/+20 40 4.5 1083 SSM6J508NU**
—25/+20| -10 28 4.5 1150 SSM6J507NU*
_60 —20/+10 =2 360 4.5 330 SSM3J356R*
—20/+10| -2.5 200 4.5 491 SSM3J351R**

*:New Product **: Under Development
ARG HRD

H Dual channel/Complementary Fa17ZILF+RIL/AVTFUXYIU

Absolute Maximum Ratings Rps(oN) Package /{vor—
EBAERS (mQ) ES6 UDFN6B UF6 UFM UFV
Polarity Ciss SOT-563
1t (pF)
Vbss | Vass Ip max | @Vesl 0 m .
V) V) (A) V)
+8 08 235 4.5 55 SSM6N56FE*
20 +8 ) 95 4.5 215 SSM6N62TU**
+10 1.6 119 4 260 SSM6N39TU
+8 4 33 4.5 410 SSM6N61NU*
N-ch x 2 +12 0.5 145 4.5 245 SSM6N24TU
+20 1.6 182 4 180 SSM6N40TU
30 +20 64 4.5 280 SSM6N55NU
+12 4 39.1 4.5 310 SSM6N57NU
+12 84 4.5 129 SSM6N58NU
+8 -0.72 300 4.5 110 SSM6P41FE
+8 -1.2 228 215) 331 SSM6P54TU
Pchx 2 -20 +8 =15 213 4 250 SSM6P39TU
+8 4 95 4.5 290 SSM6P47NU
+12 56 4.5 480 SSM6P49NU
-30 +20 -1.4 403 4 120 SSM6P40TU
20 +10 0.8 240 45 90
—20 +8 -0.72 300 4.5 110 SELLHEA=
20 +10 1.6 119 4 260
—-20 +8 =15 213 4 250 SSM6L39TU
20 +8 4 33 4.5 410 *
N-ch + P-ch 20 D) = 56 45 480 SSM6L61NU
30 +12 0.5 145 4.5 245
—20 +12 -0.5 260 4 218 SSMeL12TU
30 +20 1.6 182 4 180
-30 +20 -1.4 403 4 120 SSMeLA0TU
20 +12 §iE5) 160 4 125 SSM5H08TU
+10 2.4 65 4 200 SSM5H90ATU
N-ch + SBD +20 1.4 450 4 106 SSM5H01TU
30 +20 1.6 182 4 180 SSM5H11TU
+12 1.9 133 4 123 SSM5H16TU
40 +12 2 198 4.5 130 SSM6H19NU*
12 +12 -1 160 4 310 SSM5G02TU
P-ch + SBD +8 =15 130 4 550 SSM5G09TU
—20 +8 -2 112 4.5 270 SSM6G18NU
-30 +20 -1.4 403 4 120 SSM5G11TU
N-ch + ZD 34 +20 2 280 4.5 119 SSM3H137TU*
*: New Product **: Under Development
*MRE HERD
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Ro17F

7 Small-Signal Standard Type IESZ529—

H Single N-ch/P-ch 27U NF v XIL/PF v R

Load switches
O—RZ2(vFH

Absolute Maximum RDS(ON) Package /tvor—o
Hatings (@ CST3C CST3 VESM SSM UFM UsM SOT23 S-Mini
Polarity HEREAERE SOT-883 SOT-723 SOT-416 SOT-323
e
Vpss | Vass | Ip @|Vasl ‘ .
™ | W | @™ v 4 4 4 ‘ ' ' O
+10 | 0.18 | 3 4 SSM3K35CT | SSM3K35MFV_| SSM3K35FS
£10 | 02 | 22 | 45 SSM3K37CT SSM3K37FS
£10 | o 14 45 | SSM3K35CTC*
20 | =10 |~ 22 | 45 SSM3K37MFV
+10 | 05 | 066 | 45 SSM3K36MFV_| SSM3K36FS | SSM3K36TU
8 | 08 | 0235 | 45 SSM3K56MFV* | SSM3K56FS
8 | 14 | 0235 | 45 SSM3K56ACT*
Neeh 20 | [ 36 4 | SSM3K15ACTC* | SSM3K15ACT | SSM3K15AMFV| SSM3K15AFS SSM3K15AFU
30 [ =20 | 4 4 SSM3K44MFV_| SSM3K44FS SSM3K15F
+20 | 04 | 12 4 SSM3K09FU
50 | =7 | 01 | 20 4 SSM3K17FU
£20 | 015 | 47 | 45 |SSM3K72CTC*
£20 | 017 | 47 | 45 SSM3K72CFS* SSM3K7002CFU*
60 | =20 | 02 | 47 | 45 T2N7002AK*
£20 | 04 | 175 | 45 SSM3K72KCT* SSM3K72KFS* SSM3K7002KFU* SSM3K7002KF*
+20 0.4 1.75 4.5 T2N7002BK*
£10 | 01| 8 4 SSM3J35CT | SSM3J35MFV | SSM3J35FS
+10 |025| 15 | 45 |SSM3J35CTC*
20 | 8 |-0.33| 131 | 45 SSM3J36MFV_ | SSM3J36FS | SSM3J36TU
P-ch +8 | -0.8 | 0.39 4.5 SSM3J56MFV
8 |14 039 | 45 SSM3J56ACT*
a0 |20 [-0a | 12 4 SSM3J15CT__ | SSM3J15FV__ | SSM3J15FS SSM3J15FU SSM3J15F
+20 | 0.2 4.2 4 SSM3J09FU
60 | +20 | 02| 2 10 SSM3J168F**
*:New Product **: Under Development
G v HRD
H Dual N-chx2/P-chx2/N-ch+P-ch F217)U NF ¥ RILX2/PF ¥ RILX2/NF ¥ RIL+PF ¥ R
Absolt;;aet:\r:lga:imum Fasen) Package /tvor—o
Q ESV ES6 usv UF6 use )
Polarity LRpeat @ SOT-553 SOT-563 SOT-353 SOT-363 Constiuent
it Vic
Vbss | Vass Ip max | @IVesl 0 ’ ’ ‘ ‘ HBRTINA R
(V) (v) (A) (V)
+10 | 01 3 4 SSM5N16FE SSM5N16FU SSM3K16FU x 2
£10 | 018 | 3 4 SSM6N35FE SSM6N35FU SSM3K35FS x 2
20 [ #10 | 025 | 22 | 45 SSM6N37FE SSM6N37FU SSM3K37MFV x 2
10 | 05 | 066 | 45 SSM6N36FE SSMBN36TU | SSM6N43FU SSM3K36FS x 2
8 08 |0235| 45 SSM6EN56FE SSM3K56FS x 2
Neohx 2 +20 36 4 SSM6N15AFU___ | SSM6N56FE x 2
s |*20 | ot 4 4 SSM5N15FE SSM5N15FU SSM3K15FU x 2
+20 4 4 SSMEN44FE SSM6N44FU SSM3K44FS x 2
20 | 04 | 12 4 SSM6NO9FU SSM3KO09FU x 2
50 +7 01 | 20 4 SSM6N17FU SSM3K17FU x 2
so %20 | 017 [ 47 | a5 SSM6N7002CFU* | T2N7002AK x 2
£20 | 03 | 175 | 45 SSM6N7002KFU* | T2N7002BK x 2
0 | 8 4 SSM5P16FE SSM6P16FE SSM5P16FU SSM6P16FU SSM3J16FU x 2
—20 | =10 : 8 4 SSM6P35FE SSM6P35FU SSM3J35FS x 2
P-chx 2 8 | —033 | 131 | 45 SSM6P36FE SSM6P36TU SSM3J36FS x 2
s |20 | 01 | 12 4 SSM5P15FE SSM6P15FE SSM5P15FU SSM6P15FU SSM3J15FU x 2
20 | 02 | 42 4 SSM6P09FU SSM3J09FU x 2
20 | +10 | 018 | 3 4 SSM3K35FS
20 | =10 | =01 | 8 3 SLELHA= SRR +SSM3J35FS
20 +10 0.5 0.66 4.5 SSM3K36FS
N-ch + Prch [ o e s SSM6L36FE SSM6L36TU LSSM3U36FS
30 | =20 | 04 | 12 4 SSM3K09FU
30 | +20 | 02 | 42 | 4 SEIBEUEAL +SSM3J09FU

For detailed information about individual MOSFETs, visit our website or see the SEMICONDUCTOR GENERAL CATALOG.

BRIDSE
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*: New Product
*: BTG



~ Mid-High Voltage MOSFET :&MEMOSFET
DTMOS Series

DTMOS Y U—X

Power MOSFETs are indispensable for converters, inverters and other switching power supplies. DTMOS is a power MOSFET series witha
superjunction structure that feature high current-switching capability. With a Vbss of 600 V or so, DTMOS is suitable for mid- to high-voltage
applications.

IAVUN=IPAYN=IRBEDAA vF VT EBRICRNEBIRVN/ ST —MOSFETTY e A—/N\—I v IV aViiEIC L RBRMEZER>TVE T, il £ 600 VEDOEL
oA Y7y T T HEME? U —YaVIGELTVETD.

Fourth-Generation Super-Junction DTMOS Series (DTMOSIV)
FAtHE 2—/N—Yv T3V DTMOSYU—2 (DTMOSIV)

Fabricated using a state-of-the-art single-epitaxial process, the DTMOSIV series exhibits an RonA lowerthan 15mQ-cm?. The reductionin
RonA, aperformance indexfor MOSFETs, directly translates to areduction in conduction loss, which helps improve the efficiency and
reduce the size of power supplies.

BHOYYTIVIEIFIvLTOEADRAICEKY. HEEEZERONAN 15 mMQ-cm¥Z FEIZMHAEZRIRL TLE T RONADMAERE FIC K E@IBAZIA . BIRikS
DHELEZERIRT DEH(C /B EICRELEMUE T,

Hl Product Lineup &REDS54 27w EH
Toshiba is planning to expand its MOSFET portfolio to meet diverse customer needs.
CBECEDET. SFEIFEBTA VT v TEREZSEPTY,

DTMOSIV Standard Series 2IVT—RYU—Z Vpss = |:>

DTMOSIV-H

High-Speed Switching Series &=#zx1vFvovyU—x  VDss =

DTMOSIV (HSD) High-Speed Diode Series BESAF—RYU—Z Vbss = |:>

H DTMOSIV-H High-Speed Switching Series Z&XAvFvovyU—2X

The DTMOSIV-H Series features high-speed switching performance and thus low switching loss. It provides gate-drain capacitance, Qgd, approximately 30%
lower than standard MOSFET series.

BRAAVF VT RUICR) AERA v F VT BERERBA UV U—XTYT RY VI —RRICHANT. Qgd (5" —h-RUA VRIS E) Z#30%HIBL TLFET .

TK62N60W t2 nlf\S/d,i\\i_r ":\2 nlf\S/diVu Gs: 2 V/div TK62N60X
Standard MY b I ) MY vl High-Speed Switching
25VT—KR Ves: 2V d} » BEZAVF VTS
Qg: Approx.20% faster /
Qgd: Approx.30% faster Ip: 20 A/div
4 ) Qg: $120% =t
[ Ip: 20 A/div | qq: g30%msilt X 7
ps: 100 V/div Vos: 100 V/div
Qg 170 nC Qg 144 nC
Qgd 72 nC Qgd 48 nC

Dynamic Input/Output Characteristics: Qg Curves
4TIV Qg B

DTMOSIV (HSD) High-Speed Diode Series =&94/#4—RYU—X

The DTMOSIV (HSD) Series has a parasitic diode faster than that of the standard series. It delivers

reverse recovery time more than 70% shorter than the standard series, and thus significantly reduces _TK16A60VV5 TK16A60W
High-Speed Diode Standard

BRT A F—R&@ RIVI—R@

the recovery loss incurred by the parasitic diode.
MOSFETHEZ4ES 1 7 —ROEEILERRUIL Y U—XTY A9 V9 —RRICHANTEEHERR BN 70% U LBV FES 1 F—
RTHREISZUNNUBREABIERRSEZIENTEET.

DTMOSIV Standard 25>5'—Rr& High-Speed Diode &5« 4 —R&
Part Number &% TK16A60W TK16A60W5
Rating &4& 600 V/15.8 A 600 V/15.8 A - -
On-Resistance # i 0.19 @ Max 0.23 Q Max sl
" t: 80 ns/div Io = 10 A/div
Reverse Recovery Time: tr U7/\UBSRS 280 ns 100 ns

Reverse-Recovery Waveform of the Parasitic Diode
Comparisons of Typical Performance Characteristics FEI (A —NUANUBERR

fRERESIERE * Test condition: Voo = 400V, Ior = 79 A, Tc = 25 °C
* BIFESRH: Voo = 400 V.Ior=7.9 A.Tc = 25C

©



roduct Selection Guide &®#ZBtLIYavhH4A R

MOSIV Standard Series 29Y9—RIU—X -

Package /tvor—o
Ros DFN8x8 DPAK D2PAK IPAK TO-220SIS 12PAK TO-220 TO-3P(N) TO-247 TO-3P(L)
Vbss () - '
W[ T = " ™ " M ] N
0.38 TK10A50W
500 0.30 TK12A50W
0.19 TK19A50W
0.9 TK5P60W TK5Q60W TK5A60W
0.82100.75 TK6P60OW TK6Q60W TK6A60W
0.6 TK7P60W TK7Q60W TK7A60W
0.5 TK8P6OW TK8Q60W TK8A60W
043100.38 | TK10V60W TK10P60W TK10Q60W | TK10A60W TK10E60W
600 | _0-34100.30 | TK12veoW TK12P60W TK12Q60W | TK12A60W TK12E60W TK12J60W
0.19 TK16V60W TK16G60W TK16A60W TK16C60W | TK16E60W TK16J60W | TK16N6OW
0.17100.155 | TK20V60W TK20G60W TK20A60W TK20C60W | TK20E60W TK20J60W | TK20N60W
0.098100.088 | TK31V60W TK31A60W TK31E60W TK31J60W | TK31N60W
0.065 TK39A60W TK39J60W | TK39N6OW
0.04 TK62J60W | TK62N60W
0.018 TK100L60W
12210 1.20 TK5P65W TK5Q65W TK5A65W
1.05 to 1.0 TK6P65W TK6Q65W TK6A65W
0.8100.78 TK7P65W TK7Q65W TK7A65W
0.67 t0 0.65 TK8P65W TK8Q65W TK8A65W
0.56 to 0.50 TK9P65W TK9Q65W TK9A65W
650 | 0.44to0 0.39 TK11P65W TK11Q65W | TK11A65W
0.28100.25 | TK14V65W* TK14G65W TK14A65W TK14C65W | TK14E65W TK14N65W
0.21t00.20 | TK17V65W* TK17A65W TK17C65W | TK17E65W TK17N65W
0.12t0 0.11 TK28V65W* TK28A65W TK28E65W** TK28N65W
0.08 TK35A65W TK35N65W
0.055 TK49N65W
2.25 TK3P8OW** TK3Q80W**
1.05 TK6P8OW** TK6Q80W**
0.9 TK7A80W** TK7E80W**
0.65 to 0.55 TK10A80W** TK10E80W**
0.45 TK12A80W* TK12E80W** TK12NgoW**
0.29 TK17A80W TK17E80W** TK17NsowW**

*: New Product **: Under Development
MR R

DTMOSIV-H High-Speed Switching Series E%21vF2o>

Package /¥y —o
DFN8x8 TO-220SIS TO-220 TO-247 TO-247-4L
Vbss RI;:L&N) m ™ '
\
N = i
0.135t0 0.125 TK25V60X TK25A60X TK25E60X TK25N60X TK25Z60X*
600 | 0-098 t0 0.088 TK31V60X TK31E60X TK31N60X TK31Z60X*
0.065 TK39N60X | TK39Z60X* | *:New Product
0.04 TK62N60X TK62Z60X* | * #zm

DTMOSIV (HSD) High-Speed Diode Series =i#s'(#— Rk U—

Package /Vyor—v
Ros(oN) DFN8x8 DPAK D2PAK TO-220SIS 12PAK TO-220 TO-3P(N) TO-247
Vbss T - ™ . H
(U0 = L = i
0.99 to 0.95 TK5P60W5** TK5A60W5*
0.67 to 0.65 TK7P60W5 TK7A60W5
0.56 to 0.54 TK8P60W5* TK8A60W5
0.45 TK10A60W5
600 0.24510 0.23 | TK16V60W5 TK16G60W5 | TK16A60W5 TK16E60W5 TK16J60W5 TK16N60W5
0.19100.175 | TK20V60W5 TK20A60W5 TK20E60W5 TK20J60W5 TK20N60W5
0.1510 0.14 TK25V60X5 TK25A60X5 TK25E60X5 TK25N60X5
0.109 to 0.099 | TK31V60W5 TK31J60W5 TK31N60W5
0.074 TK39J60W5 TK39N60W5
0.045 TK62J60W5 TK62N60W5
0.3 TK14G65W5 | TK14A65W5 TK14C65W5 TK14E65W5 TK14N65W5
0.23 TK17A65W5
650 | 0:17100.16 TK22V65X5** TK22A65X5** *: New Product
0.14 10 0.13 TK28V65X5** TK28N65W5 * HHE
0.095 TK35A65W5 TK35N65W5 **: Under Development
0.057 TK49N65W5 - B

For detailed information about individual MOSFETs, visit our website or see the SEMICONDUCTOR GENERAL CATALOG.
BERIDNBOFHMICOETELTIF. VT TV A M FRSFEUURHRERICTITHRIZE W,



Mid-High Voltage MOSFET +&ifi{E MOSFET

7-MOS Series

T-MOS YU —X

The 7t-MOSVII Series, the latest addition to our T-MOS portfolio, features reduced capacitance by virtue of the optimized chip design.
The 7t-MOSVII Series has significantly expanded our MOS product lineup.

FyTTHA YV DREICK)  BERMEERUIT-MOSORIMYU—XTT, 54 27y FERBICHEFTUE U,

! TT-MOSVII Series (Voss = 400 V to 650 V) 7-MOSVII YU—%

H] Features &

* Delivers approximately 40% lower total gate charge, Qg, than T-MOSVI. * T-MOSVIICHENT, Qg (U — MANERE) ZHI40% KR
* Available in 50 V steps of Vbss and in finer steps of Rbs(on). * MEDS0 VAT v b BRO\F VERDHALIC KD 51 YTy T DT,
* Rated avalanche and reverse recovery current capabilities. * PNV IME GEUANUMEDEEERIRL.

= Performance Comparisons Between 7T-MOSVII and 7T-MOSVI Devices (600 V/10 A)
FT-MOSVIIV U — X ERERDT-MOSVIYV U — X & D4FELER (600 V/10 ATEIEER)

Series YU—X TT-MOSVIL TT-MOSVI
Part Number &% TK10A60D 2SK3569
Ratings &#& 600 V/10 A 600 V/10 A
Package /fws— TO-220SIS TO-220SIS
Characteristic 188 Symbol 25 Test Conditions AlEs min | typ. | max | min typ. | max | Unit &fi
Gate leakage current 4*—NENETR lass Vas condition*, Vbs = 0 V - - +1 - - +10 uA
Drain cut-off current KL i@#iE:R Ioss Vbs =600V, Vas =0V - - 10 - - 100 HA
Drain-source breakdown voltage KL >-V—XREREREE V(BR)DSS Ip=10mA, Vas=0V 600 - - 600 - - Y
Gate threshold voltage #*—hkULEWMEEBRE Vin Vbs =10V, Ip=1mA 2.0 = 4.0 2.0 - 4.0 Vv
Drain-source on-resistance KL 2-Y—2R/ 7 Vi Rbs(oN) Ves=10V,Ip=5A - - 0.75 - - 0.75 Q
Total gate charge 4*—hAHERE Qg Vob=400V,Vas=10V,Ib=10A - 25 - - 42 - nC
Diode forward voltage IEEE (914 —) Vosr IpR=10A,Vas =0V - - -17 - - -17 \
* Test Conditions: Vas = +30 V (TK10A60D), Vas = +25V (2SK3569)
* FIERA: Vos = £30 V (TK10A60D). Vas = £25 V (25K3569)
H Efficiency Test Circuit Zh==E¥i % I

I- Efficiency greater than a T-MOSVI MOSFET
88% [~ T-MOSVIEDEIE EDMEZER

120 W (20 V/6 A) Flyback Converter Synchronous Rg=47Q
Vin = 100 VAG, Ves = +10, -0V RS 86% — —— Rg=470
000 +—t S —O 3 g% === JRg-a70
% % £ vour SE Rg=47Q
5 o) £ 82% 7 |
= = o 80% S e %
i S IER] T N skases - | —2skaseo
i ve 76% i s s e el
TK10A60D 0 20 40 60 80 100 120 140
Pout (W)
! T-MOSVIII Series (Vbss = 800 V to 900 V) -MOSVIII ¥ U—X
H Features i5E B Comparisons of Total Gate Charge (Qg)
* Exhibits approximately 25% lower total gate charge, Qg, than [T-MOSVII Qg (U= BbANEES) $FHEHER

(rated at 800 V to 900 V).
» Guarantees avalanche and reverse recovery ruggedness as current ratings.

* TT-MOSVII (800 V~900 V)ICHENT. Qg (57— A HEE E) #9125 %K.

Provides approx. 25% lower Qg than the previous generation and thus reduces
switching loss

« PNSUYTIHE. UN—ZUANUT B O EAEER R, BIHRICEENT, Qg&EM25% Eill. X1 v F >V THOBRIER.
H Switching Waveforms X« v F 22 %"}g- TT-MOSIV TT-MOSVIII
Part Number
e 5t e 2SK3878 TK9J90E
500 [ ] Qg 60nC (@Vas=10V) 46nC (@Vas=10V)
—1

200 Faster switching speed
_ Lower switching loss g 1] [ []
g *fllff‘y:fl‘/ﬁ';(t”—lf%izm % :L; VD‘S:EO /div Vs:50 V/div |
58 300 '71524‘y5‘)7‘}%§ 3o \
25 ] | X i ;
= o 8 -
';; '? / ¢} g =
Ow 200 a5 i
£ / " . >° e] Io:3A/div T Ip: 3 A/divT—
=] /’ Testconditions: 5 3 Ves:2 5V/div VGs:2.5V/diy

0 | Vos=400v §¢ (T T

—— TK9J90E Ves=10V 3 L NI
— 2SK3878 |D=4-5EA > 0 10 20 30 40 50 60 70 80 0O 10 20 30 40 50 60 70 80
e I I Te=25C Qg(nC) Qg(nC)
0 20 40 60 80 100

Gate Resistance rg(Q) 4'— N
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KEELIVavH(AR

Ip Voss (V)
) 200 Rbs(on) (RQ) 250 Rbs(on) (Q) 300 Rbs(on) (Q) 450 Rbs(on) (Q) 500 Rbs(on) (Q) 525 Rbs(on) (Q)
3 TK3P50D 3
TK4A50D 2
4 TK4P50D > TK4A53D 1.7
4.5 TK5A45DA 1.75
5 TK5A50D 1.5 TK5A53D 1.5
TK5P50D 1.5 TK5P53D 1.5
5.5 TK6A45DA 1.35
TK6A53D 1.3
6 TK6A50D 1.4 TK6P53D 13
6.5 TK7A45DA 1.2
7 TK7A50D 1.22
TK7P50D 1.22
TK8A25DA 0.5
75 TK8P25DA 05 TK8A45DA 1.1 TK8A50DA 1.04
8 TK8A45D 0.9 TK8A50D 0.85
8.5 TK9A20DA 0.4
9 TK9A45D 0.77
10 TK10A50D 0.72
11 TK11A45D 0.62 TK11A50D 0.6
12 TK12A45D 0.52 TK12A50D 0.52 TK12A53D 0.58
12.5 TK13A50DA 0.47
TK13A25D 0.25
13 TK13E25D 0.25 TK13A45D 0.46 TK13A50D 0.4
TK13P25D 0.25
13.5 TK14A45DA 0.41
14 TK14A45D 0.34
TK15A50D 0.3
15 TK15A20D 0.18 TK15J50D 0.4
16 TK16A45D 0.27
17 TK17A25D 0.15
18 TK18A30D 0.139 TK18A50D 0.27
19 TK19A45D 0.25
20 TK20A20D 0.109 TK20A25D 0.1 TK20J50D 0.27
25 TK25A20D 0.07
30 TK30J25D 0.06
40 TK40J20D i 0.044
50 ; TK50J30D 0.052
60 TK60J25D 0.038
70 TK70J20D 0.027
Ip Vbss (V)
*) 550 Rbs(on) (RQ) 600 Rbs(on) (Q) 650 Rbs(on) (Q) 800 Rbs(on) (Q) 900 Rbs(on) (Q)
1 TK1Q90A 9
TK2P60D 4.3
2 TK2Q60D 43 TK2A65D 3.26 TK2P90E 5.9
2SK3566 6.4
2.5 TK3A60DA 2.8 TK3A65DA 2.51 TK3A90E* 46
3 TK3A65D 2.25 TK3P8OE 4.9 2SK3564 4.3
TK4A60DA 22
3.5 Ii:s::g: ;:g TK4P60DA 22 TK4A65DA 1.9
) TK4Q60DA 2.2
37 TK4A60DB 2
) TK4P60DB 2
TK4A55D 1.88 TK4A60D 1.7 .
4 TK4P55D 188 TK4P60D 17 TK4AB0E 3.5 2SK3798 3.5
4.5 TK5A65DA 1.67 TK5A90E* 3.1
o) TK5A55D 1.7 TK5A60D 1.43 TK5A65D 1.43 TK5A80E* 2.4
5.5 TK6A55DA 1.48
6 TK6A60D 1.25 TK6A65D 1.11 TK6AB0E 1.7
TK7A90E 2
7
TK7A55D 1.25 TK7A65D 0.98 2S5K3633 1.7 TK7J90E 2
75 TK8A55DA 1.07 TK8A60DA 1
8 TK8A65D 0.84
815} TK9A55DA 0.86
TK9A90E 1.3
9 TK9A60D 0.83 TK9JIOE 13
TK10A80E 1
10 TK10A55D 0.72 TK10A60D 0.75 TK10J80E 1
" TK11A55D 0.63 TK11A60D 0.65 TK11A65D 0.7
TK12A55D 0.57
12 TK12J55D 0.57 TK12A60D 0.55 TK12A65D 0.54
12.5 TK13A55DA 0.48
13 TK13A60D 0.43 TK13A65D 0.47 25K4207 0.95
14 TK14A55D 0.37
15 TK15A60D 0.37
16 TK16A55D 0.33
TK16J55D 0.37 *: New Product
19 TK19J55D 0.33 * e
® Package /\wo—v
TK20[A]20D
v
A TO-220SIS 2SK3564
E TO-220 2SK3566 TO-220SIS
J TO-3P(N) 2SK3798
M TO-3P(N)IS 2SK
(N) S TO-3P(N)
P New PW-Mold/DPAK 2SK4207
Q New PW-Mold2

For detailed information about individual MOSFETSs, visit our website or see the SEMICONDUCTOR GENERAL CATALOG.
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Automotive MOSFETs

5§ MOSFET

Toshiba offers an extensive line of power devices such as power MOSFETSs for various automotive applications, including 12-V battery and
motor control systems. The combination of low-ON-resistance and fast switching speed makes Toshiba’s power MOSFETs anideal solution
forreducing systemlosses, thereby contributing to the energy-saving of automotive applications.

BZ/IND—MOSFETIF &S VIEFMEBRRRA vF VI ICR Ly DBREER. EHA7 U —Yav DB IRICERLET 12VN\YTUYRT A-E—9Y VN
O—IVAZELD. R EFHHECAIS BB V7Y S TRELET,

H Features i3

* Reduced RonA due to the small-geometry trench process. * AL > F AT DBIFEIC LY JERT A VT {ERONAZEIR,

* The DPAK+ and TO-220SM(W) Series provide a current drive capability approx. twice that of * DPAK+/TO-220SM(W)/ Swsr — (&, Cud R I FiEa = R AL, {ERLHI2fE
their predecessors due to the use of a Cu connector structure. DREHEBREZER.

« Expanding portfolio of MOSFETs qualified up to 175°C according to AEC-Q101. * 175 CRIEEDAEC-Q101ICBE LIS A Y7y T EF R,

« For applications rated at 60 A or less, expanding portfolio of power MOSFETs in SOP * 60 AT OMZMEIFIC. REMZR TEMOBUVSOPR/ T —IS54 7y 7%
packages (SOP Advance, TSON Advance, PS-8), which have been well proven for consumer 7552 (SOP Advance, TSON Advance.PS-8).
applications. c RPNV I ERBREE.

« All devices are tested and guaranteed for avalanche breakdown protection.  BEWELUAIVELDIHIC, S — Y=Y T F—I9 1 F—R(ZD) ENiE

« Zener diode between gate and source for ESD protection (except some devices). (—BBRIRIFBRL)

H Low On-Resistance (&7 >iND=IR
Industry’s lowest ON-resistance due to the combined use a small-geometry trench structure and a Cu connector.
NUYFHBINTRM S, CUdRI IHEEDRMBICKY . RNy FISADES VENZERRLTVETD,

12

Pch MOSFET

1.0
Approx.60% Reduction
#60%T >
0.8
0.6 \\v

Nch MOSFET

10
Approx.60% Reduction
#160%5> >
08 \
0.6 \.v

0.4

0.4

RONAJERE (U-MOSIITTHH&1E)

0.2

0.2

RonA Reduction (Normalized to U-MOSIV)
RONAERE (U-MOSIV THR#{E)
RonA Reduction (Normalized to U-MOSIII)

00 Il Il Il Il 00 Il Il Il
U-MOSIV  U-MOSVII  U-MOSIX Next generation U-MOSIt U-MOSWI Next generation
R R

RonA Reduction Trend (Vbss = 40 V) RonADIEEINL K (Voss = 40 V &)
H Packaging Tend /Nwo—IHEifio LY R
Increased current density due Cu clamp structure

CuTSVTIBEERAT B EICKLY . BREEZT v TLTVET,

Cu Clamp(Offered in DPAK+ and TO-220SM(W)) CuZS> Fii (DPAK+ & TO-220SM (W) [CERIh)
1000 —m T I \

High current & Low connection resistance™
e Current: 20A = 100 A
* Connection Resistance: 3 mQ = 0.8 mQ

oy

Frar (* Comparisons with Predecessor ‘ o
b= Devices In the New PW-Mold Package) TD-22OSM(W) *4'7'

Chip KEF & AR

FyF - B 20A= 100 A TO-3P(N)

- BRI 3 mQ = 0.8 mQ
(* HEREE New PW-Mold&DLEE)

100

Cu Clamp |
Cugiluz |

Current Rating (A)
TRERS

TSON Av: Y-y
Low Inductance TRy vanice N
EAYTTIVR \ L T TO-220SM
E— (Predecessor)
(BS 1)

10

Offered in small packages Offered in automotive-grade packages [
for consumer applications (Qualified per AEC-Q101)
INBIRE )Ny —Y7%ER BHEM/\vT—ITER

(AEC-Q101i#E) [
T's with 40 @DPAK+/TO-220SM(W)/TO-3P(N:

Note: Comparisons of MOSFET
7 40 VISR

1 10 100 1000
Mounting Area (mm?) sz



Product Selection Guide

K@ELIVavH(AR

U-MOS Series for Automotive Applications =3t U- J—X
Fabricated using a trench structure, the U-MOS Series realizes high integration density and thus low on-resistance.
MUY FESEMERMB LT, BERLERRULES VERYU—XTT,
Package /Yvor—v
Rosion TO-220SIS
Voss Max DPAK+ TO-220SM(W) D2PAK+ -220! Tch Saies
(V) (mQ) (C) IESS
@IVasl =10V . . ' |
181010 TK15S04N1L (% TK35S04K3L M
TK20S04K3L
2 6102 TK50S04K3L TK100S04N1L* TK100F04K3 TK50A04K3
TK65S04N1L TK100F04K3L ™ TK80A04K3L
. TK1R4F04PB* TKR74F04PB* "
1510 0.7 TK1R4S04PB TK200F0ANTL* TK1R5R04PB!
55t 28 TK8S06K3L ) TK20S06K3L U-MOSIV
N-ch 0 191010 TK25S06N1L (% TKA40SO06N1L 175 U-MOSVIII-H
TK30S06K3L TKA45S06K3L U-MOSIX-H
6103 TK80S06K3L TK 1L* TK100F06K3 TK130F06K3
75 4.3 TK80F08K3
4810 28 TK7S10N1Z % TK11S10N1L
TK33S10N1L (0** TK55S10N1*
10 1ot6 TK33S10N1Z ("
2.4 TK160F10N1* TK160F10N1L**
4410 22 TJ10S04M3L TJ20S04M3L
-40 10101 TJ40S04M3L ) TJ80S04M3L TJ100F04M3L
TJ60S04M3L ) TJ200F04M3L
P-ch 104 t0 50 T 3L TJ15S06M3L 175 U-MOSVI
-60 2105 TJ30S06M3L ) TJ60S06M3L TJ100FO6M3L
TJ50S06M3L ) TJ150F06M3L )
~100 130 TJ15S10M3
Note (1): With protection Zener diode between gate and source. *: New Product **: Under Development
S V—2BREY T —T (T —REHY, *ERRE * BIRD
\\Y T

The MOSFETs listed below are housed in small packages for commercial applications and support channel temperatures (Tch) up to 175°C. (except some devices)

NBIRE/ Ny r—I%ER UIETch = 175CIC/IRLIEY U—XTY,  (—ERmER<)
Tch (°C) 150°C 175°C
SSM UDFN6B UFM UF6 SOT-23F PS-8 TSON Advance SOP Advance
Vbss Rbs(oN)
V) Max
(me) i1
3000 SSM3K35FS
SSM3K36FS SSM3K36TU
20 85010123 SSM3K56FS SSM3K122TU
551028 SSM3K121TU SSM6K404TU
SSM3K123TU SSM6K403TU
4000 SSM3K44FS
SSM3K127TU SSM3K336R
30 24010100 SSM3K116TU SSM3K329R
SSM3K335R
56 to 19 SSM6K504NU SSM3K131TU SSM6K406TU SSM3K333R
9to 4 SSM6K513NU*
Ml TPCP8011
32to 11 SSM6K514NU* TPCP8010
40 TPCP8009
TPCAB8085
9t0 3 TPCC8069 TPH4R304NC**
TPCA8083
1750 SSM3K72FS *
SSM3K2615R*
o 440 to 145 SSM3K2615TU SSM6K407TU SSM3K318R*
52 to 51 SSM6K341NU** SSM3K341R* * TPCP8013
TPCA8086
21t05 TPCP8012 TPCC8070 TPCAB084
100 92 to 69 SSM6K361NU** SSM3K361R* *
8000 SSM3J35FS
-20 1310 SSM3J36FS SSM3J36TU
64 SSM6J50TU
12000 SSM3J15FS
SSM3J112TU SSM6J410TU
-30 790 to 145 SSM3J118TU SSM6J402TU
P-ch SSM3J117TU SSM6J401TU
3 TPCA8121
TPCP8109 TPCA8124
40 53t TPCP8107 TPCC8106 TPCA8122
SSM3J356R*
o 360 to 117 SSM3J351R* TPCP8111
TPCA8123
40to 11 TPCP8110 TPCC8107 TPCA8125
N-ch x 2 40 36.3 TPCP8207
N-ch + P-ch [40/—40 36.3/56.8 TPCP8407
*: Guaranteed at up to 175°C *: New Product **: Under Development
*: 175CHIGRTT . * iR BRED

If you want to use any devices listed above for "Unintended Use" including automotive applications, contact your local Toshiba sales representative.

SHSOREMECTERADB . S EERONTEBEL ISV,
For detailed information about individual MOSFETs, visit our website or see the SEMICONDUCTOR GENERAL CATALOG.
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Applications and Recommended Products 77Us—> 3¢

Hl Electronic Power Steering (EPS) System E&/\0—2F7U>75

EPS systems are finding widespread use in automobiles to improve mileage. Here are block diagrams of EPS systems that use power
MOSFETs for motor driver, power supply and motor relay applications in EPS systems.

REO_EDIHEHINMECBE/ND—RTT7 UV (EPS) D, E—YI RSA/N\, BR - E—IYUU—FAD/ST—MOSFETZHDE UTc Y AT LMERRTY,

System Block Diagram Y25 AERX

— @
oo
Relay
. Steering-
5 S.:_eerlng J | | Torque
- P
B N i | k| e (o=
Circuit MCU Ly — [ otor
Sooy S W
- Circuit Mcu i iy E T T D’::\Zr
S IKi Pre- o
=T ,_' =l Signal Current J [ [
o T 2 Conditioning Monitor —H | 1
Signal Current| |Q (= (= [ Circuit Circuit
Conditioning |  Monitor | | & |<} I‘} [ Y
Circuit Circuit ]—l (= — — Steering- 1 l Steering-
T Pre- Wheel AMA Wheel
I W l AI'I;Z AAS Angle
Sl Sensor 7T Sensor
Driving Speed Sensor Driving Speed Sensor
Brushless motor application Brushed motor application
TSVVRE—IIAT TSINEE—IIAS
Block Package Part Number Polarity Vbss Ip Rbs(on) max Tch Rel.Level
J0vo Nyr— &E i (V) (A) (mQ) (C) EELAIL
Motor Control DPAK+ TK65S04N1L Nch 40 65 4.3 175 (A)
Semicon. Relays TK100S04N1L Nch 40 100 2.3 175 (A)
TSl ~ TK100F04K3L Nch 40 100 3.0 175 (A)
HFEFUL— T0-220SM(W) TK200F04N1L Nch 40 200 0.9 175 (A)
(A) AEC-Q101 Qualified (A) AEC-Q101 B&
H Pump Motors K®Y7F€—9
Electric motor pumps are becoming increasingly used in various 1?"1‘
automotive applications in order to improve mileage. The DPAK+ t 5t
Series features ultra-low ON-resistance due to the use of a i O
nanoscale silicon process and a low-resistance Cu connector »}] »}] »}
structure. EEaskasiie
o~ - N Pre-
MEE EDEHERRY TOBEE—IEHEATNET, DPAK+YU—X Driver Pump
jotor
. YUIVF v FOBRBNTRITECuIRT 910K B ERFHENORS ] e | (Brushiess)
(2> THBIEA ViR ERR LI HMB T, “l Jq}] q}
7r - -
Brushless motor application
TSYLVRE—IIALT
Block Package Part Number Polarity Vbss Ip Rbs(on) max Tch Rel.Level
JOv7 Nyor—J RE bl (V) (A) (mQ) (‘C) EREELAIL
TK35S04K3L Nch 40 35 10.3 175 (A)
TK65S04N1L Nch 40 65 4.3 175 (A)
DPAK+ TK100S04N1L Nch 40 100 2.3 175 (A)
Motor Control TJ40S04M3L Pch -40 -40 9.1 175 ()
Re\‘/’e‘r’ge ggtt':ry TJ60S04M3L Pch 40 60 6.3 175 A)
protection TJ80S04M3L Pch 40 -80 5.2 175 ®)
T TPCA8085 Nch 40 40 5.7 175 (B)
Ny F USRS SOP Advance TPCA8083 Nch 40 60 3.3 175 -
TPCA8124 Pch —40 -35 10.5 175 (B)
TPCA8122 Pch —40 —60 5.0 175 (B)
TSON Advance TPCC8069 Nch 40 30 8.1 175 (B)
TPCC8106 Pch -40 -30 12.3 175 (B)

(A) AEC-Q101 Qualified
(B) AEC-Q101 Under consideration

(A) AEC-Q101 @&
(B) AEC-Q101 #&&ish



Heating, Ventilation and Air-Conditioning (HVAC)
BEERZERY AT A
HVAC systems are migrating to brushless motors to improve mileage. The power
MOSFETs for HVAC applications feature ultra-low ON-resistance due to the use of a
nanoscale silicon process and a low-resistance Cu connector structure, reducing the
power consumption of the electronic control unit (ECU). Additionally, the Cu connector
structure provides a higher power cycling capability than aluminum (Al) wire bonding.
REE LDz, BBEMRZEHEY AT L (HVAC) DTSV URAE—I N EATVET., YUIVF VS
OBHAN IS, CUIRT I ICKBERGRNOBEICL > T, BES VIENZRRL. ECUDEH
BICEMUET, Ffo. CUDRI ISR, PILERY T4 I 941U, B/IND—T 4 J)LiERSE
BULTWLET,

17

-

Blower
Motor
(Brushless)

Brushless motor application

TSVVRE—59A4T

Block Package Part Number Polarity Vbss I Rbs(on) max Tch Rel.Level
J0vo Nyr— &E i (v) (A) (mQ) (C) EEELAIL
TK65S04N1L Nch 40 65 4.3 175 (A)
Motor Control DPAKs TK100S04N1L Nch 40 100 2.3 175 (A)
Reverse battery TK80S06K3L Nch 60 80 5.5 175 (A)
protection TK90S06N1L Nch 60 90 3.3 175 (A)
E—SHlH TK100F04K3L Nch 40 100 3.0 175 A
NNy T R TO-220SM(W) TK100F06K3 Nch 60 100 5.0 175 (A)
TK160F10N1 Nch 100 160 2.4 175 B)

Hl Electric parking brake (EPB), power sliding doors,
precrash seat belt tensioners

(A) AEC-Q101 Qualified
(B) AEC-Q101 Under consideration

-9 Battery A

(A) AEC-Q101 @&
(B) AEC-Q101 #&&ich

ﬁ Battery

el
BEIL—F%/ NI—RSARR7/FUISyyay—hrAILk I g '-‘} '-}
Fwp X Q Motor J'* J'*
Nowadays, more and more automotive applications rely on electronic control, | ge= L= Motor
including electric parking brakes (EPB), power sliding doors and precrash seat belt Relay g I
tensioners. The H-bridge circuit configuration is most commonly used to drive motors —O 2 |
for these applications. Fabricated using the latest silicon process, the DPAK+ O) = — (=
MOSFET Series for motor drive applications delivers low on-resistance, as well as low = Jm} J::l} MOSEEN
wiring resistance by the use of a Cu connector. These characteristics combine to help = J:l} MOSFET |
reduce the system power consumption.
BHETU—F (EPB) . NU—RSARR7, FUISyyay—IIVRNREDFT YT —Y 3V HEBEF 7J7-
FIEMENEATVE T, E—IBENIF. HTU v VMBI EREB>TVET . E—IEBEAMOSFETD
DPAK+YU—X&E, BRI UIVFvTILLDESBBIES ViEMNE. CuIRD IMEIC K BIRER
ENERRLTHY, EHEEANICERUET,
Block Package Part Number Polarity Vbss Ip Rbs(oN) max Tch Rel.Level
Jovo Nor— 2& i3 (V) (A) (mQ) ('C) {EREELAIL
TK65S04N1L Nch 40 65 4.3 175 (A)
DPAK+ TK100S04N1L Nch 40 100 2.3 175 (A)
Motor Control TK90S06N1L Nch 60 90 3.3 175 (A)
£l TK100F04K3L Neh 40 100 30 175 (A
TK200F04N1L Nch 40 200 0.9 175 (A)
TO-220SM(W) TK100F06K3 Nch 60 100 5.0 175 (A)
TK130F06K3 Nch 60 130 3.4 175 (A)
(A) AEC-Q101 Qualified (A) AEC-Q101 @&
Junction Box Y+vv7vaviyvIR

Automotive junction boxes come in two types: those using mechanical relays and

Battery e

Mechanical
Relay

o

those using MOSFETs as semiconductor relays. To meet the needs of
mechanical-relay drive applications, Toshiba has developed the SSM3K337R, a r— rm\_o
MOSFET in a small package (with 85% of the mounting area of the predecessor) that Supply
has active clamping circuitry for inductive loads. Toshiba also offers power MOSFETs |5}
in DPAK+ and TO-220SM(W) packages suitable for semiconductor relay applications. & semiconductor
IvYIVaVRYIRICE, AAUU—EFERATZIHDE, AAULU—[CRHDBFEHEIL—ELT - v Relay
MOSFETZ{ERAY 2B0NBUET. XU L —EHHT ZMOSFETE LTIE, FEBHICRNTIF « Signal r'ﬁ_
TOSUFHETINY Sy r—Y ((ER& ) REFELLS5%) EHRA UISSM3K337RERFELE Ui, — oo/ Y e l_|
F. HEIKY U—&E UTIE DAPKH/ Sy o —. TO-220SM(W)/ w4 — D72 E D/ ST —MOSFETEG A L
5%, | o
Block Package Part Number Polarity Vbss Ip Ros(on) max Tch Rel.Level
JOvo Nyr—y RE 1 (v) (A) (mQ) (‘'C) SR
. SSM3K337R Nch 38 2 200 150 (A)
Mec“j;ff/'_Re'ay SoT-23F SSM3K2615R Nch 60 2 580 150 (A
UFM SSM3H137TU Nch 34 2 295 150 (A)
Semicon. Relay DPAK+ TK100S04N1L Nch 40 100 2.3 175 (A
FmEUL— TO-220SM(W) TK200F04N1L Nch 40 200 0.9 175 (A)
P°Weé%”pp'y DPAK+ TK25S06N1L Nch 60 25 185 175 *)

(A) AEC-Q101 Qualified

(A) AEC-Q101 8E&

20)
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