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Power MOSFET TPC Series

Toshiba Power Compact Series devices have been developed
for use in high-speed switching applications and in various interfaces.

Toshiba has developed this high-efficiency low ON-resistance series using processes specially formulated to ensure that the devices
can be used in a variety of applications. In addition, combination products are also available. Please select the device most suitable

for your application.
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@®Small-signal MOSFETSs in a thin package (2.9 mm x 1.6 mm;
height when mounted on a PCB: 0.85 mm max.)

®Ultra-low ON-resistance
Rbs(on) = 24 mQ achieved by using the U-MOS Il process
(@TPC6004)

@This high cell density flat package has an ON-resistance
reduced by 20% and a mounting area reduced by 32% as
compared with the VS-6 Series. (Height when mounted on a
PCB: 0.85 mm max.)

@This high cell density flat package has an ON-resistance
reduced by 70% and a mounting area reduced by 32% as
compared with the VS-6 Series and offers a 10%
improvement in power dissipation over the VS-8 Series.
(Height when mounted on a PCB: 0.85 mm max.)

@This new package is reduced in height by 0.3 mm and in area
ratio by 64% compared with the TSSOP-8 Series. (Height
when mounted on a PCB: 0.65 mm max.)

@®Common-drain type, ideal for Li-ion secondary battery
protection

@Latest product selection offering a high level of integration
(18 Mcell/cm2 cell density) based on the U-MOSIII process

@Common-drain type suitable for battery protection and
reverse current prevention

@Extremely thin package with a maximum height of 0.8 mm

@This new package, almost half the footprint of the SOP-8,
offers power dissipation approximately 1.1 times higher than
that of the SOP-8 package, having an external heatsink on its
bottom.

@Ultra-low ON-resistance series and high-speed series for use
in various applications
®High-speed series 60% faster than conventional devices

@®The same footprint as the SOP-8 Series

@Extremely thin package with a maximum height of 1.0 mm

@High current and high power dissipation achieved by having an
exposed heatsink on the bottom of the package (Po = 45 W)

@®Vpss =30 Vto 1000 V

............ b=1Ato75A



Overview

IS Package List

This is an SOP-type small, thin package suited to portable electronic devices of all kinds. The newly developed TSSOP Advance
package has the slimmest profile in the industry, with a maximum height of 0.8 mm.
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Very Thin & Small - 6 pin Series ~ Very Thin & Small - 8 pin Series  Progressive & Small - 8 pin Series Small Thin Package Small Thin Package
Gl'ypical product: TPCGOO@ (Typical product: TPCF81 01) (Typical product: TPCP8402> (Typical product: TPCT4201> (Typical product: TPCT420‘D
Thickness: 0.75 typ. Thickness: 0.8 typ. Thickness: 0.8 typ. Thickness: 0.6 typ. Thickness: 0.6 typ.
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Unit: mm Unit: mm Unit: mm Unit: mm Unit: mm

TSSOP-8 TSSOP Advance SOP-8 SOP Advance

(‘Typical product: TPCS8208 ) (Typical product: TPCM8001-H ) (Typical product: TPC8017-H ) (Typical product: TPCA8003-H)

Thickness: 0.9 typ. Thickness: 0.75 typ. Thickness: 1.6 typ. Thickness: 0.95 typ.

Unit: mm Unit: mm Unit: mm Unit: mm

=28 Part Numbering Scheme

TPCM8 0 01-H

H: High-speed type
None: Low ON-resistance type

EE— Serial number of the product
TPC6: VS-6 Series T 0 : N-channel single
TPCF8:VS-8 Series 1: P-channel single
TPCP8: PS-8 Series 2 : N-channel dual
TPCS8: TSSOP-8 Series 3 : P-channel dual
TPCM8: TSSOP Advance Series 4 : N-channel and P-channel dual
TPC8: SOP-8 Series A: N-channel and SBD
TPCAS8: SOP Advance Series B: P-channel and SBD
TPCT4: STP Series J : P-channel and NPN



Power management switches

Adapter Pch: TPC8121 /8118
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Control IC

N-ch Dual MOSFET
* STP and STP2 Series
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DC-DC converters
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Load switches
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Nch:

TPC6104 / TPCF8104
TPC6003 / TPCF8001
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P-ch Single MOSFET x 2
* SOP Advance Series
* SOP-8 Series

(N-ch Single MOSFET x 2)
* SOP-8 Series




2 Development Trend

2-1 Trench MOSFET Trend in Chip Technology

@ High-Speed, Low-Vbss U-MOS Trend ® Low-Ron Trench MOSFET Trend
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@ Thermally Enhanced Packages ® Compact Packages
SOP Adv. SOP-8 TSSOP Adv.| TSON Adv. VS-8 VS-6 PS8
: : om e e
N N | e ||
‘ ‘ v ‘m = ‘3.3 mm -~ f-oesmm NA F—0.95 mm La{ —0.65 mm
5mm 5mm :
Footprint o 16.3 mm? 10.9 mm? Footprint 5.5 mm? 5
Area 30 mm? Eion (-46%) (-64%) Area (-32%) 8.1 mm 8.1 mm?
Power 2.8W 23w Power 25w 2.75W
1.9W 1.9wW
Dissipation|  (+47%) (+21%) Dissipation|  (+14%) 2e (+25%)
. 1.0 mm 0.8 mm 0.9 mm .
Height (~47%) 1.9 mm (=58%) (~53%) Height | 0.85 mm 0.85 mm 0.85 mm

(Percentage relative to SOP-8) (Percentage relative to VS-6)

5



3 High-Speed Series

Wl Productiist ]

Absolute Maximum Ratings Erieuii Rbson) Max (m€) | Qsw Typ.(nC) Mass
PartNumber  |'yoes(v) [ 1o(a) | Configuration Package 45V | 1ov | (2VPS=. [Production ~ Series
TPCA8011-H 20 40 — SOP Advance 35 75 16 Y | U-MOSIFH
TPC6007-H 30 5 79 54 1.8 Y | U-MOSIFH
TPC6109-H 30 5 P-ch Single VS-6 83 59 438 Y | UMOSIHH
TPC8216-H 6.4 N-ch Dual SOP-8 23.0 20 34 Y | U-MOSVI-H
TPCP8005-H 11 PS-8 15.7 12.9 5.0 Y | UMOSV-H
TPCC8001-H TBD TSON Advance | (15.0) | (12.2) (6.3) A | U-MOSV-H
TPCM8003-H 21 15.7 12.9 5.0 Y | U-MOSV-H
TPCM8004-H 24 TSSOP Advance | 13.4 11 5 Y | UMOSV-H
TPCM8002-H 30 8.2 6.2 9.3 Y | U-MOSV-H
TPC8021-H 11 25 17 36 Y | U-MOSIH
TPC8031-H 11 16.1 13.3 5.0 Y | UMOSV-H
TPC8037-H 12 13.9 1.4 5 Y | U-MOSV-H
TPC8038-H sk 12 13.9 1.4 5 Y | U-MOSV-H
TPC8032-H %0 15 SOP-8 8.6 Bl 8.4 Y | UMOSV-H
TPC8033-H 17 7.2 53 96 Y | U-MOSV-H
TPC8039-H 17 6.9 6.0 85 Y | U-MOSVFH
TPC8034-H 18 N-ch Single 45 35 16 Y | UMOSV-H
TPC8036-H 18 5.1 45 13 Y | U-MOSVFH
TPC8035-H 18 36 32 17 Y | U-MOSVEH
TPCA8023-H 21 15.7 12.9 5.0 Y | UMOSV-H
TPCA8030-H 24 13.4 11.0 5 Y | U-MOSV-H
TPCA8031-H sk 24 13.4 11.0 5 Y | U-MOSV-H
TPCA8018-H 30 8.2 6.2 9.3 Y | U-MOSV-H
TPCA8039-H 34 SOP Advance 6.6 5.7 8.6 Y | U-MOSVEH
TPCA8036-H 38 48 42 13 Y | U-MOSVEH
TPCA8012-H 40 6.8 49 11.0 Y | U-MOSV-H
TPCA8019-H 45 41 31 155 Y | U-MOSV-H
TPCA8028-H 50 32 28 20 Y | U-MOSVEH
TPC6006-H 3.9 VS6 100 75 13 Y | U-MOSIFH
TPC8022-H 75 SOP-8 35 27 35 Y | U-MOSIEH
TPCA8020-H 40 75 35 27 35 Y | U-MOSIFH
TPCA8014-H 30 14 9 7.4 Y | U-MOSIFH
SOP Advance

TPCA8027-H 30 10 — 8.1 Y | U-MOSIEH
TPCA8015-H 35 7.9 54 13 Y | U-MOSIFH
TPC8213-H 0 5 N-ch Dual SOP-8 56 50 2.9 Y | U-MOSIH
TPCA8016-H 25 U— SOP Advance 26 21 6.6 Y | U-MOSIEH
TPCP8003-H 22 PS-8 190 180 2.0 Y | U-MOSIH
TPC8214-H 100 22 N-ch Dual SOP-8 190 180 2.0 Y | U-MOSIH
TPCA8022-H 22 SOP Advance - 26 14 Y | U-MOSIH
TPCS8009-H 150 21 TSSOP-8 — 350 33 Y -MOSV
TPCA8009-H 7 SOP Advance — 350 37 Y ~-MOSV
TPCS8007-H 200 1.9 N-ch Single TSSOP-8 - 450 33 Y -MOSV
TPCA8010-H 55 SOP Advance — 450 37 Y *~-MOSV
TPCS8008-H o0 17 TSSOP-8 — 580 33 Y ~-MOSV
TPCA8008-H 4 SOP Advance - 580 37 Y -MOSV
TPC8A03-H 17 7.0 56 8.4 Y | U-MOSV-H
TPC8A04-H %0 18 MOSED SOP-8 45 36 13.4 Y | U-MOSV-H
TPCA8A02-H 34 6.7 53 8.6 Y | U-MOSV-H
TPCA8A04-H 42 SOP Advance 41 32 13.4 Y | U-MOSV-H
TPCP8103-H 48 PS-8 54 40 6.5 Y | U-MOSIH
TPC8116-H —40 75 P-ch Single SOP-8 37 30 97 Y | U-MOSIH
TPCA8107-H 75 SOP Advance 37 30 97 Y | U-MOSIFH

40 65 35 27 35 Y | U-MOSIFH
TPC8406-H a0 ot N-ch/P-ch Dual SOP-8 - - - U oS

*:Vas=25V sk:irg=23.4Q(Typ)

/\ : Under development




3-2 ation DC-DC Converters Block Diagram, Timing Chart and Power Loss Components

@ Block Diagram @ Timing Chart

Control IC-side Synchronous-side T
(SWitCh and high-side) (Iow-side) <----------------------------------------->
MOSFET MOSFET ton(High)
vin o—2 '3 S : e

S / J Vas(High

D
Control T
© IC -~ I
Vce G [S
1

Vas(Low) -

High-side MOSFET: Turn-off loss

Vos(High)
High-side MOSFET: Conducting loss i

High-side MOSFET: Turn-on loss

Low-side MOSFET: Self-turn-on loss

Dead time: Diode loss

<>

Dead time 1 Dead time 2

Low-side MOSFET: Conducting loss

8.00 The following main characteristics are
important to achieve higher efficiency:
7.00 Conditions Efficiency Synchronous-side MOSFET
O,
«Input Voltage: 19 V 82.49%
*QOutput Voltage: 1.5V
6.00 *Frequency: 1 MHz <— Others (drive loss and etc.,) O Very IOYV Ros N
B A O Reduction of the self-turn-on losses
|_
g 500 — [ ébu'; tzx g"d Cgu/C
g 28 gd, Cgd/Cgs
= . 2 E Low rg
u 4.00 <+— Dead time loss (off) S
@ 53 Optimized Vth
a Efficienc <— Self-turn-on | =
?, 85 13%y elrum-on foss @ E Shoot-through current control
. <— Dead time | =
g 00 +_] Deadfimeloss on) } [ _ Low Qg
Eg:;c;%r: /cv <— Turn-on loss i
. © (M%)
2.00 B . uctinglloss g <§3 Switch-side MOSFET
io)
1.00 <«— Turn-on loss :% 2 O High-speed switching
é’ Low Qsw
\ =
oo bt — A+ ¢ Y y Low rg
5 10 20 () Low Ros o)

Output Current (A)



h-Speed Series

3. Synchronous Rectification DC-DC Converters Enhanced Efiiciency by Thermally Enhanced Package and New Process Technology

B Thermally Enhanced Package

Toshiba has developed the SOP Advance package with the same footprint as the standard SOP-8 package. With an external heatsink
on the bottom, the SOP Advance package offers enhanced thermal characteristics, realizing a high power dissipation and thus
high-current capability.

Unit: mm

SOP Advance

6.0

% 5.0 5.0 ‘
=
SOP-8 SOP Advance Features of the SOP Advance

H 1.0 Max

Footprint Area (mm?) 30 30 Same footprint as the SOP-8
Total height (max) (mm) 1.9 1.0 Low profile, t = 0.9 mm
Rth(ch-a) (t = 10 s) (Note 1) ("C/W) 65.8 44.6 High power dissipation
Current rating (A) 18 40 High current guarantee
Package resistance (Note 2) (M) 1.6 0.5 Low package resistance

Note 1: When mounted on a glass-epoxy board (25.4 mm x 25.4 mm x 0.8 mm)  Note 2: Without chip resistance
B New Process Technology

TOSHIBA has developed a new process technology to further reduce an internal gate resistance (Rg) and gate capacitance ratio for
minimizing the self-turn-on loss while maintaining both the low ON-resistance and low gate charge characteristics.

Rps(on) rg Cgd/Cgs

Typ.@4.5V (mQ) Typ. () Typ. (%)
TPCA8028-H (New generation) 2.3 1.0 6.8
TPCA8019-H (One gen. ago) 3.1 1.0 6.6
TPCA8004-H (Two gen. ago) 4.8 2.4 12.7

Efficiency Characteristics
f =300 kHz, Vin=19.5V, Vour=1.1V

9 90
Two low-side MOSFETs One low-side MOSFET
88 88
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9 // // N Q // N, \\
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7 /// X z \
8 g / ,/ O S g 4 AN <
o (2]
: y N g ANERN
80 \\ 80 \ \ \
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78 H High-side MOSFET  Low-side MOSFET 78 1 High-side MOSFET ~ Low-side MOSFET \\
| | ——TPCA8030-H (1p) + TPCA8028-H (2p) | pew | | ——TPCAB8030-H (1p) + TPCA8028-H (1p) | New
76 || —— TPCA8030-H (1p) + TPCA8036-H (2p) | device 76 | | ——TPCA8030-H (1p) + TPCA8036-H (1p) | device
C tional i
| ——TPCAB023-H (1p) + TPCABO19-H (2p) oo || TPCAB023-H (1p) + TPCABO19-H (1p) g::i\ézntlonal
74 I [ I [ [ [ [ 74 I T I I T T I
0 5 10 15 20 25 0 5 10 15 20 25
Output Current (A) Output Current (A)



3-5 Synchronous Rec ation DC-DC Converters MoSBD (MOSFET with SBD)

W External SBD

@ Low-side MOSFET: Turned-on @ Dead time @ High-side MOSFET: Turned-on
00—
[ .
A

1]

High Irr

Current Current Current
When an SBD is added externally, the SBD can't function fully due 1: Increase in the conducting loss of the body diode.
to the influence of wire inductances (Ls and LA); thus a body 2: Increase in the reverse recovery loss due to high di/dt.
diode current during the dead time becomes larger and causes 3: Induces a self-turn-on phenomenon.

the following penalties.

B MOSFET with SBD (MOSBD)

A MOSFET with SBD using a monolithic structure reduces a wire inductance (LA) and a parasitic inductance (LS). This structure
makes it possible for the SBD to function fully and to reduce losses.

® Current Waveform Simulation

Using External SBD MOSFET with SBD (MOSBD)

20 20
MOSFET channel current

E MOSFET channel current

Body diode current 10 £

SBD current

0.0 0.0 :—
SBD current r
g Body diode current
-10 10 B
20 Do v v b v b -20E\\\\\\\\\I\\\\\\\\\I\\\\\\\\\
691.01u 691.04n 691.07u 691.10u 691.01u 691.04u 691.07u 691.10u
time (s) time (s)
Ls=LA=0.5nH Ls=LAa=0.01 nH
Efficiency Characteristics
f=300 kHz, Vin=19.5V, Vour=1.1 V
90 - 90
Two low-side MOSFETs One low-side MOSFET
88 88
/1 = //
86 - 86 — // U
g 84 ,/ // ~ g 84 /// \\
5 1/ ~ g J/ NI
S & 4 N 2 82 AN
i N O N\
80 N 80 N
| LN N N
High-side MOSFET Low-side MOSFET
78 H v MOSBD (For heavy-load — 78 H \ \\
—— TPCABO030-H (1p) + TPCABAO4-H (2p) gppiications) High-side MOSFET ~ Low-side MOSFET N
26 || —— TPCAB030-H (1p) + TPCABAGZH (2p) o gt oad || 26 || ——TPCABOSO-H (1p) + TPCABAO4H (1p) MOSED DN
I ] N
| | — TPCA8030-H (1p) + TPCA8019-H (2p) Standard MOSFET || || ——TPCAB030-H (1p) + TPCA8019-H (1p) piaadard
74 \ \ \ \ \ \ \ \ \ 74 w I I w w w \ \
0 5 10 15 20 25 0 5 10 15 20 25
Output Current (A) Output Current (A)



Low ON-Resistance Series (Lithium

Lithium-lon Battery Protection Circuit Trend

Lithium lon Secondary Ve
Battery Protection TSSOP-8 (6.4 mm x 3.3 mm x 0.9 mm)
o
= o Ih
] :
el |8 || STP (3.8 mm x 2.0 mm x 0.6 mm)

2006

‘ bt
] _

SOP-8 i TSSOP Advance
o E]
5 G , \ | | |
[=3
o SOP Advance \ | | | |
o
3 | \ \ \ \ \
5 P-ch U-MOSIV: Ron = 3.1 mQ U-MOSV: Ron = 3.0 mQ U-MOSVI
w [ [ [ [
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ﬂ ’ \ \ ‘STPZ | |
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\ \ \ \ \ !
/3N Package Comparison
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0
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-lon Battery Protection Circuits)

/.3 Low ON-resistance N-Channel Power MOSFETs

Absolute Maximum Ratings Circuit Rbs(on) Max (mQ) Mass
P DTloe Voss(V) | Io(A) Configuration Package 25V 4v 10V | Production
TPCT4201 20 6 TP 49 32 — Y
TPCT4202 30 6 52 39 — Y
TPCT4203 # 20 6 N-ch Dual R 49 32 — Y
TPCT4204 # 30 6 52 39 — Y
TPCP8202 30 55 bs.g 39 24 — Y
TPCP8002 20 9.1 13.7 10* — Y
TPC8014 30 11 — 20* 14 Y
TPC8025 # 30 11 — 14.5% 9 Y
TPC8030 # 30 11 — 17* 9 Y
TPC8041 % 30 13 N-ch Single — 13.5* 7 Y
TPC8026 30 13 — 10* 6.6 Y
TPC8028 # 30 18 SOP-8 — 8 4.3 Y
TPC8029 % 30 18 — 7 38 Y
TPC8042 # 30 18 — 6.5" 3.4 Y
TPC8027 # 30 18 — 5.5 27 Y
TPC8208 20 5 70 50 — Y
TPC8207 20 6 30 20 — Y
TPC8211 30 55 AR DILE] — 44° 36 Y
TPC8210 30 8 — 20" 15 Y
TPCA8024 # 30 35 — 78" 43 Y
TPCA8025 # 30 40 . — 6.8" 36 Y
TPCAS042 # 30 25 N-ch Single SOP Advance — 5.7+ 33 v
TPCA8026 # 30 45 — 53" 22 Y
TPCS8209 20 5 40 30 — Y
TPCS8210 # 20 5 40 30 — Y
TPCS8204 20 6 22 17 - v
TPCS8208 # 20 6 22 17 = v
TPCS8211 20 6 N-ch Dual TSSOP-8 29 24 — Y
TPCS8212 # 20 6 29 24 — Y
TPCS8213 # 20 6 18 13 — Y
TPCS8214 # 30 6 185 135 — Y

*:Ves=4.5V #:Common-drain +: No protection zener diode between gate and source

/M 3l Low ON-resistance P-Channel Power MOSFETs

Absolute Maximum Ratings Circuit Rbs(on) Max (mQ) Mass
SN Voss (V) | Io(A) Configuration Package 25V av 10V | Production
TPCS8104 -30 —11 P-ch Single — 18 12 Y
TPCS8105 -30 11 TSSOP-8 — 19.5 135 Y
TPCS8303 -20 -5 T 30 21* — Y
TPCS8302 —20 -5 60 35* — Y
TPC8115 -30 -10 14 10* — Y
TPC8109 -30 -10 — 30 20 Y
TPC8119 * -30 -10 — 28 13 Y
TPC8121 % -30 —11 — 24 12 Y
TPC8111 -30 11 — 18 12 Y
TPC8113 -30 11 P-ch Single — 18 10 Y
TPC8122 -30 -12 SOP-8 — 16.5 8 Y
TPC8107 -30 -13 — 15 7 Y
TPC8118 % -30 -13 — 15 7 Y
TPC8112 -30 -13 — 14 6 Y
TPC8114 -30 -18 — 6.8 4.5 Y
TPC8117 % -30 -18 — 7.9 3.9 Y
TPC8405 —33?0 _f. : N-ch/P-ch Dual — 22 ig Y
TPCM8102 + -30 -25 TSSOP Advance — 16 7.7 Y
TPCA8105 -12 -6 51 33 — Y
TPCA8102 -30 —40 P-ch Single SOP Advance — 14 6 Y
TPCA8103 -30 —40 — 6.8 4.2 Y
TPCA8106 -30 —40 — 7.8 3.7 Y

*:Ves =4.5V  : No protection zener diode between gate and source

11



5 Power MOSFET Characteristics

5-1 VS-6 Series ... [Part Number: TPC6xxx]

B Features m

e Ultra-low ON-resistance achieved by employing the U-MOSIII process #

e Zener diode between gate and source for all products .

e Thin package, with a height as low as 0.85 mm (max) when mounted on a board »

B Product List

Absolute Maximum Ratings Circuit Rbs(on) Max (mQ) Qg Typ. Ciss Typ. . .

Part Number Voss (V) o (A) Configuration | 10 v 45V 25V 20V 1.8V (nC) (pF) Marking SEILY
TPC6004 20 6 — 24 32 37 — 17 1400 S2C U-MOSII
TPC6003 30 6 N 24 32 — — — 25 1250 S2D U-MOSII
TPC6005 30 6 o '°| — 28 35 41 — 19 1420 S2E U-MOSTI
TPC6007-H 30 5 ingle 54 79 — — — 2.8 240 S2G U-MOSII-H
TPC6006-H 40 3.9 75 100 — — — 24 251 S2F U-MOSII-H
TPC6103 -12 5.5 — 35 55 — 90 20 1520 S3C U-MOSTI
TPC6105 —20 27 — 110 160 — 300 6 470 S3E U-MOSII
TPC6107 —20 —45 P-ch — 55 100 180 — 9.8 680 S3G U-MOSIV
TPC6104 —20 55 Single — 40 60 — 120 19 1430 S3D U-MOSII
TPC6108 -30 -4.5 60 100 — — — 13 570 S3H U-MOSIV
TPC6109-H -30 -5 59 83 — — — 72 471 S3J U-MOSII-H

¥’ 2 VS-8 Series ... [Part Number: TPC8Fxxx]

B Features

« Ultra-low ON-resistance achieved by employing the U-MOSII/ IV process

e Zener diode between gate and source for all products g

e Thin package, with a height as low as 0.85 mm (max) when mounted on a board

® 32% mounting area reduction compared with the VS-6 (TSOP-6) Series, employing a flat package with high cell density
e Pp=25W@t=5s when the device is mounted on a glass epoxy board

M Product List

Absolute Maxi Ratings Circuit Rbs(on) Max (mQ) Qg Typ. Ciss Typ. . X
(PR e Voss (V) | 1o (A) Configuration 10V | 45V | 25V | 20V | 18V | (nC) (0F) Marking SLIRE
TPCF8001 30 7 N-ch Single 23 31 — — — 25.4 1270 F2A U-MOSII
TPCF8101 -12 6 — 28 40 — 85 18 1600 F3A U-MOSII
TPCF8103 —20 27 ST — 110 160 — 300 6 470 F3C U-MOSII
TPCF8102 —20 —6 9 — 30 41 — 90 19 1550 F3B U-MOSII
TPCF8104 —30 -6 28 38 — — — 34 1760 F3D U-MOSIV
TPCF8201 20 3 N-ch Dual — 49 66 100 — 7.5 590 F4A U-MOSII
TPCF8301 —20 27 — 110 160 — 300 6 470 F5A U-MOSII
TPCF8302 —20 -3 Ep—— — 59 95 200 — 11 800 F5B U-MOSIV
TPCF8303 —20 -3 — 58 87 — 250 11 860 F5C U-MOSIV
TPCF8304 —30 32 72 105 — — — 14 600 F5D U-MOSIV
30 4 50 77 — — — 10 470 U-MOSII

S 30 32 DR [ 72 105 — — — 14 600 = U-MOSIV
TPCF8A01 20 3.0 N-ch + SBD — 49 66 100 — 75 590 F7A U-MOSII
TPCF8BO1 —20 27 P-ch + SBD — 110 160 — 300 6 470 F8A U-MOSII

¥ PS-8 Series ... [Part Number: TPCP8xxx]

W Features

e Mounting area the same as the VS-6 (TSOP-6) Series

e Using flat leads and the latest U-MOS process (U-MOSIV), the PS-8 Series offers a 70% Rbs(on) reduction

compared with the VS-6 Series.
e Zener diode between gate and source for all products
W Product List
Absolute Maximum Ratings Circuit Robson) Max (mQ) )

Part Number Voss (V) o (A) Configuration 10V 45V 25V 18V SaiE
TPCP8002 20 9.1 — 10 13.7 — U-MOSIV
TPCP8006 20 9.1 — 10 13.7 — U-MOSIV
TPCP8001-H 30 7.2 N-ch Single 16 25 — — U-MOSII-H
TPCP8004 30 8.3 8.5 14.5 — — U-MOSIV
TPCP8005-H 30 11 12.9 15.7 — — U-MOSV-H
TPCP8003-H 100 22 180 190 — — U-MOSIII-H
TPCP8101 —20 5.6 — 30 41 90 U-MOSIII
TPCP8102 —20 7.2 P-ch Single — 18 30 — U-MOSIV
TPCP8103-H —40 4.8 40 54 — — U-MOSIII-H
TPCP8201 30 4.2 50 77 — — U-MOSIII
TPCP8202 30 55 N-ch Dual — 23 39 — U-MOSIV
TPCP8203 40 4.7 40 60 — — U-MOSIII
TPCP8301 —20 -5 p-ch Dual — 31 60 — U-MOSIV
TPCP8302 —20 -5 — 33 45 95 U-MOSIV

20 0.1 N-ch/P-ch — 30" 4Q — 7-MOSVI
USRI —12 55 Load Switch — 38 58 103 U-MOSIII

30 4.2 50 77 — — U-MOSIII
RS —30 —3.4 0t & [P 72 105 — — U-MOSIV

40 4.7 40 60 — — U-MOSII
UHERAE —40 34 N-ehi+ Pech 70 105 - - U-MOSIII

—32 55 35 49" — — U-MOSIV
TPCP8J01 0 X P-ch + NPN =2 . — — BipTr

*Ves =4V
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.3 STP Series ... [Part Number: TPCT4xxx]

M Feature of the STP2
® 80% reduction in area ratio compared with the previous STP package contributes to

further size reduction of end-products. . -
¢ A new chip design using Toshiba U-MOSIV process technology is housed in a pump
structured new package. This realizes a small and thin package while offering low
ON-resistance. STP STP2
B Product List
Absolute Maximum Ratings ircui Rsson) Max (me) Qg Typ. | Ciss Typ. )
Part Number Package Vsss (V) Is (A) £ c orﬁilg;ﬁlrjalti - 25V VY, 25V (gncy)p ( pF{p Series
TPCT4201 STP 20 6 49 32 31 21 1740 U-MOSIII
TPCT4202 STP 30 6 Nt B 52 39 38 21 1540 U-MOSIII
TPCT4203 STP2 20 6 49 32 31 11 790 U-MOSIV
TPCT4204 STP2 30 6 52 39 38 12 780 U-MOSIV

M3 TSSOP Advance Series ... [Part Number: TPCM8xxx]

W Product List

Part Number Absolute Maximum Ratings Circuit Rbs(on) Max (mQ) Qg Typ.| Ciss Typ. Series
Voss (V) | Io (A) Configuration 10V | 45V (nC) (pF)
TPCM8001-H 30 20 9.5 14 19 1130 U-MOSIII-H
TPCM8003-H 30 21 12.9 15.7 11 1433 U-MOSV-H
TPCM8004-H 30 24 N-ch Single 11 13.4 11 1433 U-MOSV-H
TPCM8006 30 25 7.0 13.5 26 1270 U-MOSIV
TPCM8002-H 30 30 6.2 8.2 18 2270 U-MOSV-H
TPCM8102 -30 —25 P-ch Single 7.7 16* 60 2450 U-MOSV

4V

.3 TSSOP-8 Series ... [Part Number: TPCS8xxx]

W Features

* The TSSOP-8 achieves a 17 mQ of Ros(on) for the TPCS8204 by adopting the U-MOSIII design.
e Common-drain types are available:
Ideal for use in lithium-ion battery protections and reverse current prevention circuits.

W Product List

Absolute Maximum Ratings P Rbs(on) Max (m€2) )
Part Number Cor%ilglgfﬁtg%ion Qg Typ-- (| Cies Typ- Series
Vbss (V) Io (A) 10V 4v 25V 20V (nC) (pF)
TPCS8004 200 1.3 800 — — — 12 380 T-MOSV
TPCS8009-H 150 2.1 350 — — — 10 600 T-MOSV MACHII
N-ch Single
TPCS8007-H 200 1.9 450 — — — 10 600 T-MOSV MACHI
TPCS8008-H 250 1.7 580 —_ —_ —_ 10 600 T-MOSV MACHII
TPCS8104 -30 -1 . 12 18 — — 107 5710 U-MOSIV
P-ch Single
TPCS8105 -30 -1 13.5 19.5 — — 107 5710 U-MOSIvV
TPCS8209 20 5 — 30 40 60 15 1280 U-MOSII
TPCS8210 # 20 5 — 30 40 60 15 1280 U-MOSIn
TPCS8204 20 6 —_ 17 22 35 22 2160 U-MOSII
TPCS8208 # 20 6 — 17 22 35 22 2160 U-MOSII
N-ch Dual
TPCS8211 20 6 — 24 29 45 20 1590 U-MOSII
TPCS8212 # 20 6 — 24 29 45 20 1590 U-MOSII
TPCS8213 20 6 — 13 18 — 49 3140 U-MOSII
TPCS8214 30 6 —_ 13.5 18.5 —_ 42 3240 U-MOSII
TPCS8302 -20 —6 — 35 60 95 28.5 1590 U-MOSII
P-ch Dual
TPCS8303 -20 -5 —_ 21* 30 80 33 2560 U-MOSIV

#: Common drain *:Vas=4.5V

13



5 Power MOSFET Characteristics

TPC8xxx]

W Features

e | ow ON-resistance and high-speed switching series are available.
Low ON-resistance series: UMOSIV/V
High-speed switching series: U-MOSIII-H and U-MOSV-H

e ON-resistance reduction through the use of an Al straps structure

W Product List

Part Number Absolute Maximum Ratings C.ircuit. Robson) Max (mQ) Qg Typ. | Ciss Typ. Series
Voss (V) Io(A) |Configuration| 10V 45V 4v 25V (nC) (PF)
TPC8021-H 30 11 17 25 — — 1 640 U-MOSII-H
TPC8014 30 11 14 22 — — 39 1860 U-MOSII
TPC8020-H 30 13 9 13 — = 23 1395 U-MOSII-H
TPC8017-H 30 15 6.6 9.5 — — 25 1465 U-MOSII-H
TPC8018-H 30 18 4.6 6.2 — — 38 2265 U-MOSII-H
TPC8031-H + 30 11 13.3 16.1 — — 11 1433 U-MOSV-H
TPC8037-H 3+ 30 12 11.4 13.9 — = 11 1433 U-MOSV-H
TPC8038-H s+ 30 12 N-ch 11.4 13.9 — — 11 1433 U-MOSV-H
TPC8032-H s+ 30 15 Single 6.5 8.6 = — 17 2270 U-MOSV-H
TPC8033-H kv 30 17 53 7.2 — — 22 2900 U-MOSV-H
TPC8034-H 30 18 35 45 — — 35 4614 U-MOSV-H
TPC8039-H s+ 30 17 5.7 6.6 — — 18 2600 U-MOSVEH
TPC8036-H 3+ 30 18 45 5.1 — — 26 3500 U-MOSVEH
TPC8035-H s+ 30 18 3.2 36 — — 44 6000 U-MOSVEH
TPC8022-H 40 75 27 35 = = 11 650 U-MOSII-H
TPC8012-H 200 1.8 400 — — — 11 440 7-MOSV
TPC8208 20 5 = = 50 70 9.5 780 U-MOSII
TPC8207 20 6 — — 20 30 22 2010 U-MOSII
TPC8211 30 55 36 44 — — 25 1250 U-MOSII
TPC8212-H 30 6 N-ch 21 27 — — 16 840 U-MOSII-H
TPC8216-H # 30 6.4 Dual 20 23 = = 7.6 900 U-MOSVIH
TPC8210 30 8 15 20 — — 75 3530 U-MOSII
TPC8213-H 60 5 50 56 — = 6 625 U-MOSII-H
TPC8214-H 100 22 180 190 — — 45 360 U-MOSII-H
TPC8025 + 30 11 9 14.5 = = 26 1270 U-MOSIV
TPC8030 ¢ 30 11 8.5 17 — — 24 1140 U-MOSIV
TPC8041 s+ 30 13 7 13.5 — — 27 1270 U-MOSIV
TPC8026 + 30 13 N-ch 6.6 10 = = 42 1800 U-MOSIV
TPC8028 =7« 30 18 Single 43 8 — - 45 1800 U-MOSIV
TPC8029 3+ 30 18 3.8 7 = = 49 2200 U-MOSIV
TPC8042 3+ 30 18 3.4 6.5 — — 56 2900 U-MOSIV
TPC8027 3+ 30 18 2.7 55 — = 113 4200 U-MOSIV
TPC8109 -30 -10 20 — 30 — 45 2260 U-MOSII
TPC8119 s+ -30 -10 13 — 28 — 40 1560 U-MOSV
TPC8121 s+ -30 —11 12 — 24 — 42 1770 U-MOSV
TPC8111 % -30 —11 12 = 18 = 107 5710 U-MOSIV
TPC8113 % -30 —11 10 — 18 — 107 4500 U-MOSIV
TPC8122 3+ -30 =2 8 = 16.5 = 62 2450 U-MOSV
TPC8107 -30 -13 P-ch 7 — 15 — 130 5880 U-MOSII
TPC8118 30 -13 Single 7 — 15 — 65 2700 U-MOSV
TPC8112 3 -30 -13 6 — 14 — 130 5880 U-MOSII
TPC8114 -30 -18 45 = 6.8 = 180 7480 U-MOSIV
TPC8117 s+ -30 -18 3.9 — 7.9 — 120 4600 U-MOSV
TPC8115 —20 -10 — 10 = 14 115 9130 U-MOSIV
TPC8110 —40 -8 25 — 35 — 48 2180 U-MOSII
TPC8116-H —40 -75 30 37 = = 27 1190 U-MOSII-H
30 6 26 33 — — 27 1240 U-MOSII
TPC8405 -30 4.5 N-ch/P-ch 33 42 = — 40 1540 U-MOSIV
40 6.5 Dual 27 35 — — 11 650 U-MOSII-H
TPC8406-H —40 6.5 30 37 = = 27 1190 U-MOSII-H
30 6 N-ch/ 25 30 — — 17 940 U-MOSII
TPCBAO1 30 8.5/1 N-ch + SBD 18 21 — — 49 2295 U-MOSII
TPC8A02-H 30 16/1 5.6 85 — — 34 1970 U-MOSII-H
TPC8A03-H s+ 30 17/1 MOSBD 5.6 7 = — 19 2640 U-MOSV-H
TPC8A04-H s+ 30 18 3.6 45 — — TBD 4400 U-MOSV-H

k: Al straps  +r: No protection zener diode between gate and source
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.3 SOP Advance Series ... [Part Number: TPCA8xxx]

W Features

e Low ON-resistance and high-speed switching series are available.
Low ON-resistance series: UMOSIV/V
High-speed switching series: U-MOSIII-H and U-MOSIV-H

e High current, thin and thermally enhanced package

W Product List

Part Number Ab\s;l::: :n\:; e :)a(t::s;s Corsﬁig;ﬁlrjgtion 10V 45 \’,q DS(OZ )o '\\fax (rgn?\)/ 18V Q(gn'g/)p. Cis(spgp Series
TPCA8011-H 20 40 — 35 — 7.5 — 32 2900 U-MOSII-H
TPCA8023-H 30 21 12.9 15.7 — — — 11 1433 U-MOSV-H
TPCA8030-H st 30 24 11.0 13.4 — — — 83 1433 U-MOSV-H
TPCA8031-H s+ 30 24 11.0 13.4 — — — 83 1433 U-MOSV-H
TPCA8005-H 30 27 9 13 = — — 24 1395 U-MOSIIFH
TPCA8018-H 30 30 6.2 8.2 — — — 18 2270 U-MOSV-H
TPCA8039-H 34 30 34 5.7 6.6 — — — 19 2600 U-MOSVEH
TPCA8003-H 30 35 Neeh 6.6 95 — — — 25 1465 U-MOSII-H
TPCA8024 + 30 35 Single 4.3 7.8 = = = 45 1800 U-MOSIV
TPCA8036-H st 30 38 4.2 48 — — — 26 3500 U-MOSVEH
TPCA8004-H 30 40 4.6 6.2 = = = 37 2265 U-MOSIIH
TPCA8012-H 30 40 4.9 6.8 — — — 22 2900 U-MOSV-H
TPCA8025 + 30 40 35 6.0 — — — 49 2200 U-MOSIV
TPCA8042 5+ 30 45 3.3 5.7 — — — 56 2900 U-MOSIV
TPCA8019-H # 30 45 3.1 4.1 — — — 34 4614 U-MOSV-H
TPCA8026 + 30 45 2.2 45 — — — 113 4200 U-MOSIV
TPCA8028-H 30 50 2.8 3.2 — — — 46 6000 U-MOSVEH
TPCA8AO01-H 30 36 5.6 85 — — — 19 1970 U-MOSII-H
TPCA8A02-H # 30 34 | MOSBD 5.3 6.7 — — — 19 2640 U-MOSV-H
TPCAB8A04-H s+ 30 42 3.2 4.1 — — — 30 4400 U-MOSV-H
TPCA8020-H 40 75 27 35 — — — 11 650 U-MOSIIFH
TPCA8014-H 40 30 9 14 — — — 22 1365 U-MOSII-H
TPCA8027-H 40 30 10 — — — — 23 1430 U-MOSII-H
TPCA8015-H 40 35 5.4 7.9 — — — 37 2155 U-MOSII-H
TPCA8016-H 60 25 N-ch 21 26 — — = 22 1375 U-MOSIIFH
TPCA8006-H 100 18 Single 67 — — — — 12 780 7-MOSVI
TPCA8022-H 100 22 26 — — — — 38 2330 U-MOSII-H
TPCA8009-H 150 7 350 — — — — 10 600 7-MOSV MACHII
TPCA8010-H 200 55 450 — — — — 10 600 7-MOSV MACHII
TPCA8008-H 250 4 580 — — — — 10 600 7-MOSV MACHII
TPCA8105 -12 -6 = 33 = 51 92 18 1600 U-MOSIV
TPCA8106 # _30 —40 3.7 — 7.8 — — 120 4600 U-MOSV
TPCA8102 -30 -40 6 — 14 — — 109 4600 U-MOSII
TPCA8103 -30 -40 gi;%:e 4.2 — 6.8 — — 184 7880 U-MOSIV
TPCA8107-H —40 -75 30 37 = = = 27 1190 U-MOSIIFH
TPCA8108 —40 -40 95 — — — — 100 4820 U-MOSII
TPCA8104 -60 -40 16 — 24 = — 90 4300 U-MOSII

%k: Al straps  +r: No protection zener diode between gate and source
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6 Package List

100

To meet requirements for compact
and thin equipment, Toshiba offers
various packages with a power
dissipation of 1 to 150 W and a
drain current of 1 to 75 A.

e
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1 \
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W PS-8

Unit: mm

Package dimensions
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6 Package List

B TSSOP Advance Unit: mm
Package dimensions Reference pad dimensions | Tape dimensions
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W SOP-8
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OVERSEAS SUBSIDIARIES AND AFFILIATES

(As of April 01, 2008)

Toshiba America
Electronic Components, Inc.

Headquarters-Irvine, CA

19900 MacArthur Boulevard,

Suite 400, Irvine, CA 92612, U.S.A.

Tel: (949)623-2900 Fax: (949)474-1330

Buffalo Grove (Chicago)

2150 E. Lake Cook Road, Suite 310,
Buffalo Grove, IL 60089, U.S.A.

Tel: (847)484-2400 Fax: (847)541-7287

Duluth, GA (Atlanta)

3700 Crestwood Pkwy, #160,

Duluth, GA 30096, U.S.A.

Tel: (770)931-3363 Fax: (770)931-7602

Raleigh, NC

3120 Highwoods Blvd., #108, Raleigh,
NC 27604, U.S.A

Tel: (919)859-: 2800 Fax: (919)859-2898

Richardson, TX (Dallas)

777 East Campbell Rd., #650, Richardson,
TX 75081, U.S.A.

Tel: (972)480-0470 Fax: (972)235-4114

San Jose Engineering Center, CA
2590 Orchard Parkway San Jose,

CA 95131, U.S.A.

Tel: (408)526-2400 Fax:(408)526-2410

Wixom (Detroit)

48680 Alpha Drive, Suite 120, Wixom,
MI 48393 U.S.A.

Tel: (248)347-2607 Fax: (248)347-2602

Toshiba Electronics do Brasil Ltda.
Rua Afonso Celso, 552-8 andar, CJ. 81

Vila Mariana Cep 04119-002 Sa”o Paulo SP, Brasil
Tel: (011)5576-6619 Fax: (011)5576-6607

Toshiba India Private Ltd.

6F DR. Gopal Das Bhawan 28,

Barakhamba Road, New Delhi, 110001, India
Tel: (011)2331-8422 Fax: (011)2371-4603

Toshiba Electronics Europe GmbH

Dusseldorf Head Office
Hansaallee 181, D-40549 Dusseldorf,

Germany
Tel: (0211)5296-0 Fax: (0211)5296-400

Miinchen Office

Biiro Miinchen Hofmannstrasse 52,
D-81379, Miinchen, Germany

Tel: (089)748595-0 Fax: (089)748595-42

France Branch

Les Jardins du Golf 6 rue de Rome F-93561,
Rosny-Sous-Bois, Cedex, France

Tel: (1)48-12-48-12 Fax: (1)48-94-51-15

Italy Branch

Centro Direzionale Colleoni,

Palazzo Perseo 3,

|-20041 Agrate Brianza, (Milan), Italy
Tel: (039)68701 Fax: (039)6870205

Spain Branch

Pgrque Empresarial, San Fernando, Edificio Europa,
Planta, E-28831 Madrid, Spain

TeI (91)660-6798 Fax: (91)660 -6799

U.K. Branch

Delta House, The Crescent Southwood Business Park
Farnborough, Hampshire GU14 ONL, U.K.

Tel: (0870)060-2370 Fax: (01252)53-0250

Sweden Branch
Gustavslundsvagen 18, 5th Floor,
S-167 15 Bromma, Sweden

Tel: (08)704-0900 Fax: (08)80-8459

Toshiba Electronics Asia
(Singapore) Pte. Ltd.

438B Alexandra Road, #06-08/12 Alexandra
Technopark, Singapore 119968

Tel: (6278)5252 Fax: (6271)5155

Toshiba Electronics Service
(Thailand) Co., Ltd

135 Moo 5, Bangkadi Industrial Park, Tivanon Road,
Pathumthani, 12000, Thailand

Tel: (02)501-1635 Fax: (02)501-1638

Toshiba Electromcs Tradlng
(Malaysia) Sdn. Bhd

Kuala Lumpur Head Office

Suite W1203, Wisma Consplant, No.2,

Jalan SS 16/4, Subang Jaya, 47500 Petaling Jaya,
Selangor Darul Ehsan, Malaysia

Tel: (03)5631-6311 Fax: (03)5631-6307

Penang Office

Suite 13-1, 13th Floor, Menara Penang Garden,
42-A, Jalan Sultan Ahmad Shah,

10050 Penang, Malaysia

Tel: (04)226-8523 Fax: (04)226-8515

Toshiba Electronics Philippines, Inc.
26th Floor, Citibank Tower, Valero Street, Makati,
Manila, Philippines

Tel: (02)750-5510 Fax: (02)750-5511

Toshiba Electronics Asia, Ltd.

Hong Kong Head Office

Level 11, Tower 2, Grand Century Place, No.193,

Prince Edward Road West, Mongkok, Kowloon, Hong Kong
Tel: 2375-6111 Fax: 2375-0969

Beijing Office

Room 814, Beijing Fortune Building, No.5 Dong San Huan Bei-Lu,

Chao Yang District, Beijing, 100004, China
Tel: (010)6590-8796 Fax: (010)6590-8791

Chengdu Office

Room 2508A, 2 Zongfu Street, Times Plaza,
Chengdu 610016 Sichuan, China

Tel: (028)8675-1773 Fax: (028)8675-1065

Qingdao Office
Room 4(D-E), 24F, International Financial Center,

59 Xiang Gang Zhong Road, Qingdao 266071, Shandong, China

Tel: (532)8579-3328 Fax: (532)8579-3329

Toshiba Electronics Shenzhen Co., Ltd.
28/F, Excellence Times Square Building, 4068 Yi Tian Road,
Fu Tian District, Shenzhen 518048, China

Tel: (0755)2399-6897 Fax: (0755)2399-5573

Toshiba Electronics (Shanghai) Co., Ltd.

Shanghai Head Office

11F, HSBC Tower, 1000 Lujiazui Ring Road,
Pudong New Area, Shanghai 200120, China
Tel: (021)6841-0666 Fax: (021)6841-5002

Hangzhou Office
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