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All power MOSFETSs have the following features:
1) No carrier storage effect

Superior frequency and switching characteristics
2) Rugged without current concentration
3) Low drive power due to voltage-controlling device
4) Easy parallel connection

m Toshiba Power MOSFETs have the following

Drain
e
Gate O——4¢ |—4
J
Protection / ©

) Source
zener diode

additional features:

1) Guaranteed avalanche withstand capability []

No absorber circuit required

2) Improved the function of built-in diodes

greatly expands the possibility of circuit design

3) High ruggedness

enables to take better margin for circuit design

4) High-speed switching

contributes to equipment's high-speed operation

5) Low R(ps)oN

reduces power consumption of equipment

6) Downsized packages

enable equipment's size to be compact and thin

7) Low drive loss

reduces power consumption of equipment

1
1
1
1
L1
1
1

8) Zener diode between gate and source

Improved electrostatic withstand between gate and source

m Structure of Toshiba Power MOSFETSs
e T-MOS
Toshiba Power MOSFETSs use the double-diffusion MOS (D-MOS)

structure, which produces a high-withstand voltage, to form channels.

This structure is especially well suited to high-withstad voltage and
high-current devices.

A high level of integration yields a high-performance power MOSFET
with low On-resistance and low power loss.

e U-MOS

Higher channel density is achieved by connecting channel vertically
as having a U-groove at the gate region and this structure reduces
On-resistance to lower than other MOSFET structures. This is an
ideal for low-voltage power MOSFETS.

Double-Diffusion Structure

Drain

Trench Structure

Gate

Source
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New Power MOSFET Products

All products have a protection zener diode between gate and source.
Avalanche withstand capability in single and series Power MOSFET products

SOP Series Vbss =20V to 60V VS and PS Series Vpss=12to 30V

SOP Series products are compact and thin, and require only a small VS Series and PS Series products are very compact and thin, and
mounting area. They are suitable for lithium-ion secondary battery suitable for various items of portable electronic devices.
protection circuits and for notebook PCs.

Applica- ® Lithium-ion secondary battery protection circuits Applica- ® Portable phones
tions @ Notebook PCs tions @ Notebook PCs
e Portable electronic devices e Portable electronic devises

Vs
.

‘ (

TFP (Thin Flat Package) Series

TFP (Thin Flat Package) Series is comprised of new high-
performance devices with a 4-pin structure for separating input and
output. TFP Series devices have the same ratings as existing
TO-220SM package devices; however, the volume of them occupies
only 42% of the volume of TO-220SM package devices.

TO-220SIS Series Vbss = 450 to 900 V

This series downsized 2.8-mm package height compared to the
conventional package, TO220NIS. In addition, the chip design
optimization, T=MOS IV / VI Series housed in this new package,
reduced Qg characteristics.

Aplica- ® DC-DC converters Aopli e DC-DC converters e AC adapters
?igns e PDP drivers ?igr:ga- e Motor drives
e Motor drivers e Switching power supplies
. J . J

U-MOS Ill Series Vbss= 40V to 100 V

m-MOS VII| Series Vbss = 100 V

High-integration is achieved using trench structure technique. Low- With employing submicron technology and reducing gate charge,
voltage driving (Ves = 4 V) is possible because of ultra-low On- this latest series realized extremely fast speed and low Rps(©oN).
resistance.

; - : Digital amps
Applica- ® DC-DC converters Aoplica- ®

Egns e Motor drives ?irc))ns e DC-DC converters
e Solenoids and lamp drives e Motor drivers
L J L J

T=MOS V Series Vbss = 150 V to 250 V

T-MOS V High-Speed Series Vbss = 250 V to 600 V

The TEMOS Series is comprised of low-cost devices which are ideal T=MOS V High-Speed Series is new product series and achieves
for use in monitors, especially for frequency control and S-shape faster switching speed than T=MOS V Series which are currently
— well-established in the marketplace.
Two types of series are available:
High-Speed Switching Series
High-Speed Diode Series
Applica- ® Monitors Applica- e Inverters e Switching power supplies
tions @ DC-DC converters tions ® Motor drives
e PDP drives e AC adapters

’
.
4
.

T=MOS V Series Vbss =400 V to 600 V T=-MOS Ill Series Vbss =800 V to 900 V
This Series is comprised of highly integrated, high-performance, This Series is comprised of highly integrated, high-performance,
high-breakdown-voltage and low-cost products with Voss in the high-breakdown-voltage and low-cost products with Voss in the
range 400 V to 600 V which are ideal for use in 100-V AC input- range 800 V to 900 V which are ideal for use in 200-V AC input-
switching power supplies. switching power supplies.

; e Switching power supplies .
Agglr']‘;a' o AC adap%e?s PP Applica- ¢ switching power supplies

L O tions
e Lighting inverters

L
(
.
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Vbss(V) Vbss(V)
o(A) 12 16 20 30 40 50 60 100 150 180 200 250 400 450 500 600 700 800 900 1000 o)
D
A 25K2998(20)
0.5 Yr25K3302(18)0] 0.5
$25K3471(18)00
$25360(0.73)0 | <©2SK2963(0.7)0 | a2SK3670(1.7) | 425J313(5.0) ©25K2992(3.5)00 ¥ 25K3498(5.5)1 | ¥ 25K3472(4.6)0) £ 2SK2836(9)00  25K2733(9.0)0
1 A25J507(0.7)0 | 425K2962(0.7)00 ¥ 253338(5.0) % 2SK3374(4.6)0 ¥ 25K3371(9)0 v 25K 2845(9)0 1
$253508(1.9)0 #25K2013(5.0) w 25K3301(20)00
425J509(1.9)00 ¥ 25K2162(5.0)
3 ITPCS8004-H(0.8)0 13
15 15
18 *TPC8012-H(0.4)0] 1.8
#(>25J465(0.71)01 $>2SK2964(0.18)0) < 25K 2615(0.3)0 '¥2SJ610(2.55)0 4 25K3543(2.45)0 | ¥r2SK2599(3.2)0 Y¢2SK2846(5.0)1
2 #28K2549(0.29)00 $283511(0.45)00 A 25K2961(0.3)00 ®2SK3757(2.45)0 | w 25K3373(3.2)0] 25K 2865(5.0)0 5
© 25K3658(0.3)0 25K3067(5.0)0
®25K3767(5.0)0
2.3 2.3
N® TPC6201(0.095)0 ¥253567(2.0)0 #25K2718(6.4)0
25 ® 25K3566(4.3)C0 25
 25K3762(6.4)0
P#WTPC6105(0.11)0
PL)> TPCF8301(0.11)01
27 PSCTPCFBBOL(0.11)0] 2.7
P TPCF8103(0.12)0]
N> TPCF8201(0.049) 01 ¢ 25K2200(0.35)0 ¥ 25K3462(1.7)0 #25K2862(3.2) B 25K2603(3.6)] | W 25K2608(4.3)0
NS#D TPCF8A01(0.049) ] ¥ 25K2201(0.35)0 025K2883(3.6)01 | # 25K2700(4.3)00
3 P# >TPCF8302(0.059)0 £ 25K2742(0.35)0 025K2719(4.3)00 3
PL> TPCF8303(0.058)01 ® 25K3564(4.3)0
u 25K3763(4.3)0
3.2 CP)TPCF8402(0.077)01 3.2
34 CPa TPCP8402(0.072)01 3.4
P TPC8302(0.12)0 | P% TPC8301(0.12)0 :ggﬁ%ggggg ® 25K3798(3.5)0
35 ®25K3567(2.2)0] 35
2SK3760(2.2)0
4 CN)TPCF8402(0.05)00  25K1119(3.8)
0 25K1930(3.8) 4
NaTPCP8201(0.05)
4.2 CNaTPCP8402(0.077)0) 4.2
P#® TPC6101(0.06)] | P®TPC6102(0.06)0] ¥ 25K3342(1.0)0
PXTPC8303(0.035)]
4.5 CPXTPC8401(0.035)C1 4.5
CP*TPC8402(0.035)0]
CP*TPC8403(0.055)01
#w253439(0.2)0 [ *TPC8208(0.05)0  [+r2S3525(0.12) A25K2989(0.15)0 | ¥ 25J668(0.17) ¥ 25K2399(0.23)0] | ¥ 2SK3205(0.52) #253407(1.0)0 $283512(1.25)00 ¢ 2SK2662(1.5)01 #25K2274(1.7) | 0 2SK2604(2.2)01 | 0 2SK2610(2.5)0 |0 2SK1359(3.8)
#W25K2493(0.1)00 | XTPCS8209(0.03)0 [ X TPC8004(0.05)0] A251537(0.19)0 | ¥ 25J315(0.25) ¢ 25K2400(0.23)0 ¢ 25K2381(0.8)00 u 2SK2661(1.5)0 4 25K2605(2.2)1 | #2SK2717(2.5)00
N#XTPCS8205(0.045)0| CNX TPC8402(0.05)01 N/ ZEIRTT@ANE 725K2835(0.8)01 0 25K2991(1.5)00 025K2884(2.2)00 | © 25K3565(2.5)C]
N#X TPCS8210(0.03)1 | PHTPC8104-H(0.065) ] ’f ggji;g(g'ig)g v 25K2920(0.8)0 ¥ $25K3316(1.8)C0
5 PXTPC8305(0.03)0] | X TPCS8209(0.05)C] (0.19) #25K3466(1.5)0 5
PXTPCS8302(0.035)C0 | N> TPCF8001(0.032)0] s ;gig;giggig;g ég gigggé(lsﬁﬂ
v
P#XTPC8303(0.021)0) : J
(0o £A25K2741(0.16)00 ®25K3563(1.5)
N*TPC8206(0.05)0]  2SK3758(1.5)0
55 |POYTPCE103(0035)0 POWTPC6104(0.04)00 | Nk TPC8211(0.036)C] ®25K2679(1.2)0 55
2 |PDOaTPC8401(0.038)0 025K2838(1.2)00 0
PLTPCF8101(0.028)0] N®TPC6001(0.03)0 | N®TPC6002(0.03)] B 2SK2544(1.25)0
N#®TPC6004(0.024)0] | N WTPC6003(0.024)0) @ 25K2545(1.25)00
*TPC8207(0.02)0 | N#®TPC6005(0.028)1 0 25K2602(1.25)01
ITPCS8102(0.02)0 | *TPC8203(0.021)01 02SK2777(1.25)0
6 XTPCS8211(0.024)0 |CNkTPC8401(0.021)01 ¥ 4 25K3130(1.55)00 6
XTPCS8204(0.017)0 |CNk TPC8403(0.033)01 ® 25K3562(1.25)
P#XTPCS8102(0.02)0 | PXTPCS8101(0.025)C] m 25K3761(1.25)0)
N#XTPCS8212(0.024)01 | PATPCF8104(0.028)0
N#XTPCS8208(0.017)00 | NSOTPCBA0L(0.025)0
PCOPTPCF8102(0.030)C]| PD4TPCP8J01(0.035)(-32v)0
65 #25J516(0.8)0 6.5
NXTPC8006-H(0.027)C] N*TPC8206(0.05)0] D 2SK2746(L.7)0 | 02SK2749(2.0)0 | ©2SK1365(1.8)
7 P *TPC8105-H(0.04)00 0 2SK3633(1.7)0 |0 2SK3700(2.5) 7
NXTPC8001(0.02)0]
NJTPCF8001(0.023)]
#25K2417(0.5)0) © 25K3667(1.0)0
75 § 25K2917(0.5)0 7.5
N*TPC8210(0.015)0] | P TPC8110(0.025)C] 25K 2542(0.85)0] ©25K2606(1.2)0 |©25K2847(1.4)0 |0 2SK1120(1.8)
#25K2543(0.85)00 0 25K2613(1.7)0
0 25K2776(0.85)
3 #25K3538(0.85)01 3
7125K3626(0.85)01
©25K3561(0.85)00
B 25K3759(0.85)0]
8.5 NS* TPC8A01(0.018)0] ®25K2350(0.4)0 | m2SK2914(0.5)0 | #25K2952(0.55)0 ©25K3017(1.25)0 85
025K2467(0.83) 025K2607(1.2)0 |02SK2611(1.4)0
9 ©253440(0.83) 02SK3473(1.6)0 9
New product O :TeMOSII O :7eMOSVI  O:L>wMOSVI O : eMOSVII Package <>POWER-MINI ASP ) VS8 WVS:6 & PS8 A TO-92MOD WPOWER-MOLD S/DP ¥¢TPS % SOP-8 {}SOP-8Leadclamp € TO-220(NIS) (Nr)’fs,ﬁDs(ON) max 0 =18V dive —pch NS =N-ch+SBD PD = P-ch + Driver
series code [O:®MOSV O :L%EMOSV 0O :U-MOS 0 : TEMOSIV code  ©T0220is MITO-220AB & TFP [J Sim-TFP OT0-220FL/SM []T0-3P(N) OTO-3P(N)IS @TO-3P(L) X TSSOP-8 ®TO-3P(SM) ) SOP Advance $ =10vdive k= Highspeeddiode ON=Complementay och P52 B ¥ Sevelopment (foad switch)
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Vbss(V) Vpss(V)
o(A) 20 30 50 60 100 150 180 200 250 300 400 450 500 600 700 900 1000 o(A)
P* TPC8115(0.01)0 |A 2SK2839(0.04)01 ¥ 25K3669(0.125)01 1 25J200(0.83) W 25K2841(0.55)00 4 25K3126(0.65)0 | 02SK2601(1.0)0 25K2843(0.75)00 #25K3265(1.0)0 | D2SK2968(1.25)0
P TPC8109(0.02)] ©25J440(0.83) 0 2SK2949(0.55)00  25K3309(0.65)01 W 25K2866(0.75)0 ©2SK3453(1.0)0)
0 25K1529(0.83) #25K3499(0.55)11 #25K3310(0.65)0 @ AsAT )
1 0 25K3497(0.15) 4 2SK2996(1)01 10
0 : # 25K3407(0.65)0 & 25K3438(1.0)0
0 25618(0.37) d
0 2SK3437(1.0)00
0 25K3399(0.75)0)
® 25K3569(0.75)
N* TPC8014(0.014)0] #25K2965(0.26)0
1 P * TPC8108(0.013)0] 1
N* TPC8010-H(0.016)0]
P TPC8113(0.01)0
425J380(0.21)00 ©25J201(0.625) # 25K2842(0.52)0 012SK2699(0.65)C) © 25K1489(1.0)
© 25K1530(0.625) 025K3068(0.52)1
12 025K3625(0.082)00 ¥4 25K3313(0.62)0 12
#25K3398(0.52)00
®25K3568(0.52)0)
N[ TPC8015-H(0.008)]0)  25K2508(0.25)(] #25K3743(0.4)0
N% TPC8003(0.007)0 0 2SK2598(0.25)01 O 2SK3403(0.4)0
13 N% TPC8009-H(0.01)0) & 25K3544(0.4)0) 13
P% TPC8107(0.007)0
PLxTPC8112(0.006)0
25J304(0.12) © 2SK2916(0.4)0
14 0251312(0.12) 14
Nk TPC8013-H(0.0065)C] 4 25K2382(0.18)0 01 25K2698(0.4)2 025K2953(0.4)0
15 N{¥ TPC8016-H(0.0055)0) 02SK2401(0.18)0 ¥02SK3314(0.48)0 15
N TPC8017-H(0.0066)]
16 0 253412(0.21)0 025K2915(0.4)0
#253619(0.21)00 16
18 Pt TPC8114(0.0045)0] 4 251464(0.09)0  |#2SK2882(0.12)0 025K2917(0.27)0 18
N TPC8018-H(0.0046)] #251620(0.09)0  |#2SK3387(0.12)0
7 2SK2614(0.046)0) | 4 25J349(0.045)01 | 42SK2391(0.085)0 0 25K2993(0.105)0] 0 25K2837(0.27)00
20 025J401(0.045)00 & 25K3388(0.105)0 ® 25K3117(0.27)0 20
7 2SK2782(0.055)01 & 25K3445(0.105)01
25 # 25K2507(0.046)01 | 425K2232(0.046)01 #25K3444(0.082) 00 ©25K1544(0.2) 25
025K2311(0.046)00 025K3625(0.082)0
W 25K2314(0.085)0)
2 0 2SK2789(0.085)0 27
30 €251334(0.038)0 | 42SK2466(0.046)01 | % 25K3443(0.055)0 012SK3176(0.052)0 | O 25K2967(0.068)0 30
025J402(0.038)0 | 0 2SK3084(0.046)0) © 25K2995(0.068)01
32 @ 25K 1486(0.095) 32
W 25K2844(0.022)00 @ 25K3236(0.02) 35
35 N b TPCA8003-H(0.0066)0] 25K3662(0.0125)0]
36 4 25K2385(0.03)0 36
025K3089(0.03)00
N » TPCA8004-H(0.0046)0)
40 P P TPCA8101-H(0.007)00 40
P » TPCA8102-H(0.006)J
P »TPCA8103(0.0042)0]
025K3090(0.02)00 $012SK2550(0.03)0 | 0 2SK2233(0.03)0
025K3127(0.012)0 # 25K2886(0.02)0 | O 2SK2266(0.03)0
$02SK3506(0.02) $025K2744(0.02)0 | ¢ 2SK2312(0.017)0
45 $025K3051(0.03)0 | (; 25K2376(0.017)0] 45
$0125K2398(0.03)0
#25K2985(0.0058)01
$025K2551(0.011)00 | $#2S5K3440(0.008)01 | 025K 1381(0.032) ¥025K3131(0.11)00
50 025K 2745(0.0095)01 | 0 2SK2173(0.017)0 | % 2SK3442(0.020)) ©25K3132(0.09)0 50
$0125K2445(0.018)2
55 0 2SK2986(0.0058)01 55
60 ©25K3125(0.007)00 02SK3129(0.007)0 | @ 2SK2267(0.011)0 | ® 25K1382(0.020) 60
0 25K3128(0.011)00 0 2SK2313(0.011)00
! 25K2987(0.0058)C]
70 # 25K3397(0.006) 0 (@ ) 70
75 $#25K3389(0.005)01 # 25K3441(0.0058)0 75
#25K3439(0.005)0]
A TO-92MOD WPOWERMOLD N/DP YTPS 7 SOP-8 {}SOP-8Leadclamp € TO-220(NIS) [“‘;ESFQDS(ON) max 18-V drive P =pch N-ch + SBD PD = P-ch + Driver

P-ch + SBD
Under development

(load switch)

New product O :mMOSII O :=MOSVI
series code [ :mMOSV

0:L>eMOSVI O : eMOSVII Package <>POWER-MINI ASP ) Vs8 WVs6 4 PS8
0:L~®eMOSV 0O :U-MOS 0 : =MOSIV code ®T0-220SIS EMTO-220AB & TFP [ SIm-TFP

—Tuz
—nn
o

= o =
$ =10-V drive ¥ = High-speed diode CN = Complementary N-ch
# = N =N

(OTO0-220FL/SM []TO-3P(N) OTO-3P(N)IS @TO-3P(L) X TSSOP-8 @TO-3P(SM) P SOP Advance e e o CP = Complementay P-ch
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1.Features of SOP Series

@] Circuit example for DC-DC Converter

Power MOSFET Characteristics
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m Switching (high side)
High-speed, trench and N-channel MOSFET
(N-channel high-speed or ultra high-speed U-MOS |l Series)

m Power management

Low On-resistance, trench and P-channel MOSFET
(low On-resistance U-MOS |V Series)

m Synchronous rectifier (low side)

@ High-speed, trench and N-channel MOSFET

(N-channel high-speed or ultra high-speed U-MOS Il Series)
@ MOSBD

@I Development Process of High-Speed U-MOS Series

Improved trade-off between On-resistance and gate switch charge due to short-channel structure, trench contact
structure and Al straps.

| |
1999 2002 2003

Chip development

200
. " e Rps(on) reduction
) frysbesd UNQe e Reduction of package inductance
O - n
= 150 v
G .
£ High-speed U-MOS llI
Z 100 Ng
¢ 4
.2 Ultra High-speed U-MOS 111
5 50 Improved characteristi?s\o
& by using Al straps
Al straps
0 |

High-speed U-MOS || == High-speed U-MOS III

Package development

Ultra high-speed U-MOS |l

MOSBD (MOSFET with SBD)

SOP-8

=) Strap structure

=) SOP Advance
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@ CLELIESHEREVOSIIIRIIRMN=AWE o ciectrical Characteristics Comparison

m Characteristics High-Speed U-MOS 11 | Ultra High-Speed U-MOS 111
* Low gate switch charge: 14% reduction compared JRGRAGIH, | TPCBO17-H
to high-speed U-MOS 1| Rosion(mQ) By 7.3
« Low On-resistance (Al straps): 34% reduction Qsw(nc) % (=
compared to high-speed U-MOS IlI Cgd(pF) 250 175
« Housed in SOP Advance, high current, thin Cgs(pF) 1210 1290
and excellent heat dissipated package SO e 3001 6.9
Capacitance ratio (Cgd / Cgs) 20.7% 13.6%
> 43% Rbs(oN) X Qsw reduction @Ros(oN): Vs = 4.5 V typ.

Qsw: Vbs =24V typ.

(compared to high-speed U-MOS ll) Cgd/Cgs: Vos = 10 V typ

m DC-DC Converter Efficiency Comparison
« Ultra High-Speed U-MOS Il vs. Conventional Products

C20n  TPC8020-H+TPC8020-H
Solid line: Ultra High-Speed U-MOS IlI

90% V < Dotted line: High-Speed U-MOS Il

(conventional products)

@ f=300kHz, Vin = 17.6 V, Voyt = 1.6 V
I I I

B
o 88% Q{ = = ‘
= & / -~ -~ tb‘
3 86% ~=="T TTAL e b :
O  84% A~ = o &
& CC \ TPC8009-H+TPC8009-H A N

82% | hos ~

TPC8020-H+TPC8018-H RN
80% TPC8009-H+TPC8013-H >
78%0 2 4 6 8 10 12 14 16

Output Current lout (A)
e Comparison when ultra high-speed MOS |ll Used in Combination

@ f = 300 kHz, Vin = 17.6 \, Vout = 1.6 V
L TPC8020-H+TPC8020-H ‘ ‘ |
90% ‘_______ Solid line: the best combination [+
/Zi—"' TTTER-T 1. Low current(lout <10 A)
89% o S TPC8020-H + TPC8020-H B
z2 | B — N 2. High current(lout >10 A) |
e 4 k S 50 TPC8020-H + TPC8018-H
S 8% e \
< ,w S
3 86% :,/’(’, ‘ TP08017‘-H+TPC80‘18—H
5 85% I TPC8020-H+TPC8017-H
= | |
L 84pe || TPCB017-H+TPC8017-H
83% ‘ ‘
820 TPC8020-H+TPC8018-H
81%,, 2 4 6 8 10 12 16

Output Current lout (A)

ﬁ ; i L1 Ros(on)(mQ) Qsw(nC)

Q1
V Vourt/ lout
0 @Ves=4.5V |@Vps=24V
2

TPC8020-H 9.5 6.9

N J J
RL )
CINI SBD CI Ultra High-Speed | Tpcgo17-H 3 8

[Test conditions]
U-MOS I
f =300 kHz TPC8018-H 5.0 12.0

Control IC

ViN=17.6V
= Vour =16V

High-Speed TPC8009-H 11.0 9.1
U-MOs Il TPC8013-H 6.6 15.6
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m Characteristics

» Compact size

Integrated three devices ( two MOSFETs and one SBD) into a single package
» High-performance device

High side: high-speed MOSFET (high-speed U-MOS IIl)

Low side: MOSBD (U-MOS Il MOSFET with a SBD)

Built-in SBD
Higfl side High siﬁe Q)

N pr )

,,'l—H—l '\ . . : Low side (Q2)
© '\\J_*J_,; Low side Qe J & : il O o
Q1 2] SBD b iNY NS

m Applications
* Portable devices: DC-DC converters for notebook PCs

m Product Line-up

Maximum ratings Circuit Rps(oN) max (mQ) Qgtyp. | Ciss typ.
Part Number : . Remark
Vpss(V) | ID(A) Configuration 10V 45V (nC) (PF)
30 6 N-ch/ 25 30 17 940 OO
TPC8A01
N-ch+SBD
30 8.5/1 18 21 49 2295 U-MOs Il

I -
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1 SOP Advance

m Characteristics

* Mounting area is identical with that of SOP-8.

» On-resistance reduction and thin package (1.0 mm max)
employing flat leads and Al straps

 Achieved high current and high power dissipation by attaching an
exposed heat sink on the bottom of the package
(Iooc) =40 A, Po =45 W)

g 0.4+0.1
o 27 Dloos @]a]
S| g—— | 5
TR
i
™| N 0
ol o !
S| ] I pe=s=== | 0.15£0.05
©| v i i
(o
1 Il
R L O BN O B
1 4
Yo}
= 8 (4]
+l o
8 5.0+0.2 -
< 3
o
1 o o B o s B 1,2,3: Source
a ‘ 4: Gate
E 5,6,7,8: Drain
SOP-8 SOP Advance Features of SOP Advance
PCB area (mm?) 30 30 The same PCB area as SOP-8
Total height (max) (mm) 1.9 1.0 Low profile, t = 0.9 mm
rth(ch-a) (t = 10s)Moe D) (°cC /W) 65.8 44.6 ) A
High-power dissipation
rth(ch-c) (°C /W) - 2.78
Current rating (A) 18 40 High-current guarantee
Package resistance®°t? (mQ) 1.6 0.5 Al straps
Note 1: When mounted on a glass epoxy board (25.4 mm X25.4 mm x1.6 mm) Note 2: without chip resistance

m Applications
« Portable devices: DC-DC converters for notebook PCs

m Product Line-up

Maximum Ratings | Circuit Rps(ON) max(mQ) @ :
Part Number Configu- Q9 gp. 'Ss;y ? Remark
Vpss(V) | ID(A) ration 10v 4.5V aov | (O | (PF)

_ AC Ultra high-speed
TPCAB8005-H [J 30 27 9 13 24 1395 U-MOS il
TPCAB8003-H 30 35 é\ldll 6.6 95 ~ 25 | 1465 | Uitahohspeed

ingle L

_ _ Ultra high-speed
TPCA8004-H 30 40 4.6 6.2 37 2265 U-MOS IlI
TPCA8102 -30 -40 P-ch 6 — 14 109 4600 U-MOS Il

ingl
TPCA8103 30 40 | Sinde 4.2 — 6.8 | 184 | 7880 U-MOS IV

[: Under development
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SOP-8 Series Line-up .... [Part Number: TPC8xxx]

m Features

» Low On-resistance and high-speed switching series are lined up.

Low On-resistance Series: U-MOS III / IV

High-speed switching series: high-speed U-MOS 11, ultra high-speed U-MOS Il
» On-resistance reduction employing Al straps

m Product Line-up

Maximum Ratings | Circuit Rps(oN) max (mQ) Qqgtyp. | Cisstyp.
proBibimber Vbss(W)| Ip(A) | Configuration ™10y [ 45V [ 4av | 2.5V (%E:y)p (PF) Remark
TPC8004 30 5 50 — 80 — 16 475 T-MOS VI
TPC8001 30 7 20 — 30 N 40 1250 T-MOS VI
TPC8006-H 30 7 27 — 40 — 16 790 High-speed U-MOS I
TPC8020-H [ 30 13 9 13 — — 23 1395 Ultra high-speed U-MOS |II
TPC8014 30 11 14 22 — - 39 1860 U-MOs il
TPC8010-H 30 11 N-ch 16 25 — — 18 1020 High-speed U-MOS llI
TPC8003 30 13 Single 7 — 13 — 90 4380 U-MOs I
TPC8015-H O 30 13 8 12 — - 29 1460 High-speed U-MOS Il
TPC8017-H O 30 15 6.6 9.5 — — 25 1465 Ultra high-speed U-MOS I
TPC8016-H [ 30 15 5.7 7.5 — — 46 2380 High-speed U-MOS IlI
TPC8018-H [ 30 18 4.6 6.2 — — 38 2265 Ultra high-speed U-MOS Il
TPC8012-H 200 1.8 400 — — — 11 440 T-MOS V
TPC8208 20 5 — — 50 70 9.5 780 U-MOos il
TPC8207 20 6 — = 20 30 22 2010 U-MOoS llI
TPC8209 30 5 40 — 60 — 15 600 U-MOS i
TPC8211 30 5.5 ’B‘l‘;gl 36 44 — — 25 1250 U-MOos il
TPC8203 30 6 21 — 32 — 40 1700 U-MOs I
TPC8210 30 8 15 20 — — 75 3530 U-Mos il
TPC8206 60 5 50 — 75 — 17 800 U-MOs I
TPC8104-H -30 -5 65 — 120 — 17 730 High-speed U-MOS ||
TPC8105-H -30 -7 40 — 60 — 32 1440 High-speed U-MOS ||
TPC8109 -30 -10 20 — 30 — 45 2260 U-MOS IlI
TPC8108 -30 -11 13 A 23 — 77 3510 U-MOS llI
TPC8111 -30 -11 12 — 18 < 107 5710 U-MOS IV
TPC8113 30 11 Slzi'r;;rl]e 10 s 18 — 107 4500 U-MOS IV
TPC8107 -30 -13 7 — 15 — 130 5880 U-MOS IlI
TPC8112 [J -30 -13 6 — 14 — 130 5880 U-MOos I
TPC8114 [ -30 -18 45 a1 6.8 M 180 7480 U-MOS IV
TPC8115 -20 -10 — 10 X 14 115 9130 U-MOS IV
TPC8110 -40 -8 25 [ 35 DL 48 2180 U-mos il
TPC8305 -20 -5 P-ch — 30 — 50 24 2030 U-MOs I
TPC8303 -30 -4.5 Dual 35 N 65 — 28 970 U-MOS I
30 6 21 — 32 = 40 1700 U-MOS I
TPC8401 -30 45 35 "B 65 — 28 970 U-MOS I
30 5 N-ch/ 50 — 80 L 16 475 TEMOS VI
TPC8402 -30 45 P-ch 35 — 65 — 28 970 U-MOS I
30 6 33 R 46 N 17 850 U-MOS I
TPC8403 -30 45 55 — 90 — 18 940 U-MOS I
30 6 N-ch/ 25 30 — — 17 940 High-speed U-MOS llI
TPC8A01 30 8.5/1 N-ch+SBD 18 21 — = 49 2295 u-mMos il

0: Al Strap type [: Under development

I -
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@] TSSOP-8 Series Features

m Features

* Achieved Rpson) = 17mQ for TPCS8204 employing U-MOS Il design
» Common-drain types are available:
Ideal use for lithium-ion battery protection and reverse current protection

Low On-resistance 20
% N-channel 20-V device (TSSOP-8 / dual type)

4V

Dual type / VDSS =20 V

15 |
m Characteristics
* Employed the third generation design of ultra-high cell
density trench technology (18 Mcell/cm?)
 Reduced On-resistance by 25% than that of conventional products
(in comparison with Toshiba U-MOS |1 device)

10 +

Ros(on) typ. (MQ) @Ves

n n

U-MOs |l U-Mos il U-MOS IV

Common-drain Type

* Common-drain series suitable for reverse current prevention in mobile devices and
lithium ion secondary battery protection

o D2 S2 S2 G2 Reverse current prevention

ype SR LIRS
Total impedar_m(_e ) : : "\_. - —_’| :
;?iuxctzgnglyv;'r'mvgnanon : : _;E——@ Battery protection E
: : e :

1 -
- =M = |controlIC ’ / Iﬁl '
55 S| e et —ags &

externally wired together
m Product Line-up
Maximum Ratings ou RDS(ON) max (mQ) : (G} :

PartNumber =y ssv oA Con(f:igﬁggtion 10V 4£/ ) 25V | 20v Q(%tCy)p I?Sl%lp Rema
TPCS8004 200 1.3 800 — — — 12 380 T=MOS V
TPCS8007 O 200 1.9 . 500 — — — 10 630 T™=MOS V

N-ch Single
TPCS8006 250 11 1000 — — — 11 380 T=MOS V
TPCS8008 O 250 1.8 550 — — — — — T=MOS V
TPCS8102 -20 -6 — 20 38 — 37 2740 U-MOs I
TPCS8101 -30 -6 ) 25 40 — — 37 1810 U-MOS I

P-ch Single
TPCS8104 -30 -11 12 18 — — 107 5710 U-MOS IV
TPCS8105 -30 -11 135 195 — — 107 5710 U-MOS IV
TPCS8205 20 5 — 45 60 90 11 760 U-MOS
TPCS8209 20 5 — 30 40 60 15 1280 U-MOsS I
TPCS8210 O 20 5 — 30 40 60 15 1280 U-MOs Il
TPCS8204 20 6 N-ch Dual — 17 22 35 22 2160 U-MOsS I
TPCS8208 O 20 6 — 17 22 35 22 2160 U-MOsS I
TPCS8211 20 6 — 24 29 45 20 1590 U-MOs I
TPCS8212 O 20 6 — 24 29 45 20 1590 U-MOS I
TPCS8302 -20 -6 Bl Dual — 35# 60 95 28.5 1590 U-MOs I
TPCS8303 -20 -5 — 21# 30 80 33 2560 U-MOS IV

[J: Common-drain O: Under development
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2. VS Series

m Package
* The VS Series that achieves the one of the industries' thinnest class package (height: 0.85 mm max).

» VVS-6 Series: Standard size (2.9 mm x 1.6 mm) that is suitable for general-purpose use.

» VVS-8 Series: The flat package offers more powers as compared with the VS-6 package, and the On-resistance is reduced
by 20% while the mounting area is reduced by 32%. In addition, the power dissipation is improved by 14%.

- PS-8 Series: Achieving the same mounting area as the VS-6 Series, PS-8 is improved chip mounting capability,
widen mold width using flat leads. This Series is also reduced the On-resistance by 70%.

B 4% &1 # #} 886-3-5753170
JE4% ) L (Eifs) 86-21-54151736
W45 b B - (8 86-755-83298787

Http://www. 100y. com. tw

32%

downsizing

(Unit: mm, typical values unless otherwise specified.)

m Main Applications

LA DO DIONofo] )\ 1o =IFM notebook PCs, LCDs, PPDAs

Cell phones, notebook PCs, USB switches, power management switches
e Motor drives: fgIBlos

D ¢
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Q] VS-6 Series Line-up .... [Part Number: TPC6xxx]

m Features
* Achieved ultra low-On resistance employing U-MOS Il design *
» Zener diode between gate and source for all products :
 Thin package whose height is as low as 0.85 mm (max) on a board.

m Product Line-up

Maximum Ratings e R mQ ;
Part Number ° Sttt DS(ONN== tmc) Qg typ- | Ciss yp- Marking | Remark
Vpss(V) | Ip(A) [Configuration 10v | 45v | 25v | 20v | 18v | (nC) | (pF)
TPC6001 20 6 — 30 45 60 — 15 755 S2A U-MOS I
TPC6004 20 6 — 24 32 37 — 17 1400 s2C U-MOs I
TPC6002 30 6 S'\i‘r;‘;l‘e 30 50 — i~ — 13 610 s2B U-MOS I
TPC6003 30 6 24 32 — — B 25 1250 S2D U-MOs il
TPC6005 30 6 — 28 35 41 — 19 1420 S2E U-mMOs il
TPC6201 30 2.5 N-ch Dual 95 145 — — o 4.7 170 S4A U-MOS i
TPC6103 -12 55 -l 35 55 Y 90 20 1520 S3C U-mMos il
TPC6105 —20 27 — 110 160 — 300 6 470 S3E U-mMos il
TPC6101 —20 —45 Prch - 60 100 180 — 12 830 S3A U-MOS i
TPC6104 20 55 Single — 40 60 — 120 19 1430 S3D U-MOS Il
TPC6102 —30 —45 60 100 — N — 11 500 S3B U-MOS i
VS-8 Series Line-up .... [Part Number: TPCF8xxx]
m Features
« Achieved ultra low-On resistance employing U-MOS Il design
 Zener diode between gate and source for all products o

 Thin package whose height is as low as 0.85 mm (max) on a board.

* 32% mounting area reduction compared to VS-6 (TSOP-6) employing
flat package with high cell density

*Po=25W @ t = 5s when a device mounted on a glass epoxy board

m Product Line-up

: Maximum Ratings|  Circuit Rps(on) max (mQ) Qg typ. | Ciss typ. N "

Part Numet Vpss(V) | Ip(A) | Configuration | 16y | 45v | 25v | 20v | 1.8v | (WC) | (pF) Marking gjiemar
TPCF8001 30 7 N-ch Single 23 31 — — — 25.4 1270 F2A U-MOS Il
TPCF8101 -12 —6 — 28 40 — 85 18 1600 F3A U-MOS |l
TPCF8103 —20 -55 P-ch Single — 110 160 — 300 6 470 F3C U-MOS Il
TPCF8102 20 —6 — 30 41 — 90 19 1550 F3B U-MOS Il
TPCF8104 -30 —6 28 38 — — — 34 1760 F3D U-MOS IV
TPCF8201 20 3 N-ch Dual — 49 66 100 — 7.5 590 F4A U-MOS |l
TPCF8301 -20 —2.7 — 110 160 — 300 6 470 F5A U-MOS Il
TPCF8302 -20 -3 p-ch Dual — 59 95 200 — 11 800 F5B U-MOS IV
TPCF8303 —-20 -3 — 58 87 — 250 11 860 F5C U-MOS IV
TPCF8304 -30 -3.2 72 105 — e — 16 600 F5D U-MOS IV
30 4 48 77 — — — 10 470 U-MOS Il
UpCRatl 30 32 N-obA+-P-ch 72 105 — AS = 14 600 R U-MOS IV
TPCF8AO01 20 3.0 N-ch+SBD — 49 66 100 — 7.5 590 F7A U-MOS Il
TPCF8B0O1 —20 —2.7 P-ch+SBD — 110 160 — 300 6 470 F8A U-MOS Il

Ol PS-8 Series Line-up .... [Part Number:

TPCP8xxX]

m Features i
* The same mounting area as the VS-6 (TSOP-6) Series .
« Using flat leads and the latest process, U-MOS, VS-6 Series is able to offer a
70% Rbs(on) reduction compared to VS-6 Series.
« Zener diode between gate and source

m Product Line-up

Maximum Ratings Al RDS(ON) max (mQ) typ. | Ci .
S N e g Circuit (ON) Qg CYP iSSP | ook
Vpss(V)| Ip(A) | Configuration | 10v | 45v | 25v | 1.8v | (C) (PF)
TPCP8201 30 4.2 N-ch Dual 50 77 — N 10 470 U-MOs Il
20 0.1 N-ch / P-ch — 3(4v) 4 - —_ 9.3 T=MOS VI
TPCP8401 12 55 Load Switch =~ 38 58 103 20 1520 | U-MOS Il
30 42 50 77 - = 10 470 U-MOS Ill
TPCP8402 30 34 e Pech 72 105 _ _ 14 600 U-MOS IV
32 6.0 35 29(aV) - - 34 1762 | U-MOS IV
TPCP8J01 = o1 N-ch + NPN — — — — — — NPN
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3. TFP (Thin Flat Package) Series
m Features
TFP------- Stands for Thin Flat Package
m Thin flat package has a mounting volume 58% less than that of the TO-220SM.
m Separate package inputs and outputs enable stable equipment operation.
m Improved heat dissipation characteristic enables mounting of higher-power devices.
Package range for surface-mount devices
100
P H I A
TEp 03 | TFP vs TO-220SM
sof
70 E E
(1550 15.0) ~ E E
— 10 E E
< (1000 100) <k E
o \ 2 60E E
5 (68055) S_E E
qt; - g i é é
O O E E
= £ 40E E
R (65035)  (68055) g E E
oLl PW MINI 305 E
20f
(46025) E E
() :Body Size 10% E
Unit : mm ; ;
0.1 E E
0.1 1.0 10 100 1000 1 10 100 1000
Power Dissipation Pp (W) Drain-source voltage Vpss (V)
m Applications
m DC-DC converters m Motherboards m Automotive equipment
m TFP line-up
Maximum Ratings Rps(on) max (mQ) Qg typ Ciss typ.
Part Number Remarks
Vpss(V) Ip(A) Vgs=10V Ves=4V (nC) (PF)
2SJ619 -100 -16 210 320 48 1100 L*-T-MOS V
2SJ620 -100 -18 90 120 140 2900 L*-T-MOS V
2SK3397 30 70 6.0 - 110 5000 U-MOS Il
2SK3389 30 75 5.0 T 62 3530 U-MOS I
2SK3439 30 75 5.0 10.0 116 5450 U-MOS Il
2SK 3440 60 50 8.0 ! 55 3700 U-MOS Il
2SK3441 60 75 5.8 10.0 210 9300 U-MOS I
25K3842 [ 60 75 (5.8) - (196) (12400) U-MOS Il
2SK 3442 100 45 20 - 85 4100 U-MOS I
2SK3387 150 18 120 180 57 1380 L*-T-MOS V
2SK3443 150 30 55 - 45 2030 T=-MOS V
2SK3444 200 25 82 - 44 2080 T=MOS V
2SK3388 250 20 105 - 100 4000 T=MOS V
2SK 3445 250 20 105 - 45 2090 TEMOS V
2SK 3499 400 10 550 - 34 1340 TEMOS V
2SK 3544 450 13 400 - 34 1600 TEMOS V
2SK 3466 500 5 1500 - 17 780 T=-MOS V
2SK3538 500 8 850 - 30 1300 T=-MOS V
2SK3398 500 12 520 - 45 2040 T=-MOS V
2SK3438 600 10 1000 - 28 1200 T=MOS V

0: Under development

D :
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Thermal resistance TFP with mounting area 33% less than that of the TO-220SM offers Rth (ch-c) and Rth (ch-a)
almost equivalent to those of the TO-220SM (when mounted on an HIT board).

Actual rating / heat resistance between channel and case Actual rating / heat resistance between channel and ambient

(with infinite heat dissipation heat sink mounted) (with 3cm x 3 cm HIT mounted)

=
o
o

=
o
o

TFP
TO-220SM

[
o

=
o
L
\

o
[N
o
[N

Single pulsert

LU L1111l
0.001 0.01 0.1 1 10 100 1000 0.001 0.01 0.1 1
Pulse Width tw (S) Pulse Width tw (S)

1
TO-220SM: D

9
equivalent to 2SK3389
o
= 0
I 3
2.8

nit: mm
A5 Unit;

Application of DC current (with infinite heat dissipation heat sink mounted)
The source fin of the TFP generates less heat than the source lead of the TO-220SM due to the TFP'S efficient heat dissipation.

Single pulse 1
TR

10 100 1000

ransient Heat Resistance rtn (ch-a) (°C/W)
R
Transient Heat Resistance rth (ch-a) (°C/W)
=
]
AV
\ \
=

o
=)
=

o
o
=

TFP: 2SK3389

TFP: 2SK3389 30 V, 75 A, 5 mQ Max TO-220SM: equivalent to 2SK3389
160 = 160
= g
i 140 - 3 140
o @ Channel temperature
3 120 | Channel temperature 3] 120 1
3 Drain fi 3 Drain fin temperature
& o 100 rain fin temperature n Y oo
=2 s i 25 Source lead
T g G sol ource fin temperature S8 Mol temperature \
£ o L% QL
55 eof = iERNEOH-
. =
2 a0} =2 40}
o ©
= c
) 20 + § 20
0 . L O 0 . .
0 50 100 150 0 50 100 150
Drain Current Ip (A) Drain Current Ip (A)
Measured point Measureq point
e Drain fin
Drain fin
Source fin

Source lead
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3-2. For Stable Circuit Operation and High-current, High-speed Switching

Stable circuit operation
The advantage of MOSFETSs is that, because of |

their high input impedance, they allow high G Load
output control with low power drive. However, Input control signal = 0

their disadvantage is that they are susceptible St _

to malfunction due to noise. TFP Series devices s2 b

have four pins, allowing the input drive to be 1 ‘ High load current

kept separate from the outputs, thus reducing
the risk that the outputs will affect the input.

L-component influence on high-current, high-speed switching
Lead impedance, which causes problems with high-current, high-speed switching in DC/DC converters, is reduced.

R Load
MW\
High-current, high-speed switching
D increases the influence of the
ﬂ VoD L-component between the source
o — and GND.
AOJ i ’XI 9
G Use of the S1 pin for gate input
| > signal return stabilizes circuit
_ \ operation by eliminating the
Vi =L (di/dt) O influence of the L-component.
s1 S2

High impedance

A
P i
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Switching waveform

The four-pin structure
results in a shorter rise
time and more stable
switching, all of which help
to reduce the risk of
abnormal oscillation.

B 4% 51 # #} 886-3-5753170
JE4 ) BT (Eifp) 86-21-54151736
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Http://www. 100y. com. tw

When the S1 pin is not
used for input signal return
(3 pins):

tr=5.4ns, ton =25.1 ns
Vps turend on at 40%

Shorter rise time When the S1 pin is used
for input signal return

Stable circuit operation (4 PINS):

} tr= 4.6 ns, ton = 22.1 NS

[T DA ool [ NI, ]

Vs = 2V/div, Vg = 5V/div, t,, = 20ns/div

Vs = 2VIdiv, Vpg = 5V/div, t,, = 100ns/div

Vgg = 2V/div, Vg = 5V/div, t,, = 100ns/div

Insert a coil of L = 17 nH between gate and source
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4. TO-220SIS T=-MOS IV / VI Series

m Features

 The shorter the standoff height is achieved, the lower the product height on a PCB will be; hence, the mounting height is
reduced by approximately 2.8 mm as compared to the existing package, TO-220NIS. This contributes to equipment's size
reduction thinner size.

* The chip design optimization reduced Qg characteristics. Also, the switching characteristics realized 10-% faster than that of
exsisting products.

» Improved heat dissipation by employing a Cu connector.

www. 100y. com. tw

m Package Dimensions

Existing package: TO-220NIS TO-220SIS

10 3.2

L1-L2=2.8 10 032 45,

,,,,,,,,,,, T S L ot pe

4.5
il
5 -
=)
R 9 Jz sl
L1 cO) -
e _HE
NN T M &t
{ H = H Board H H <
o 0
i N Unit: mm
m Line-up
Series New Products V[::);I\r/n)um Rat::ii) Ves =R1E::\(/0N) maxv(:)= a4V Q(%g)p. Ci?;g b Conventional Products
2SK3757 O 450 2 2.45 O 9 330 2SK3543
2SK3563 5 15 O 16 550 2S5K2662
2SK3561 500 8 0.85 O 28 1050 25K2543
2SK3568 12 0.52 o 42 1500 2SK2842
MOS VI 2SK3767 2 45 O 9 320 2SK3067
2SK3567 3.5 2.2 O 17 550 2SK2750
2SK 3562 606 6 1.25 O 28 1050 2SK2545
2SK3667 7.5 1.0 0 33 1300 25K2996
2SK3569 10 0.75 0 42 1500 25K2843
2SK3797 O (13) (0.45) 0 (62) (3150) 0
2SK 3566 25 6.4 0 12 470 25K2718
2SK3564 3 4.3 0 17 700 2SK2700
TEMOS IV 25K3798 O 900 h i - . . -
2SK 3565 5 25 g 28 1150 2SK2717
2SK3742 5 25 O 25 1150 2SK2717
2SK3799 (8) (1.4) O O 0 O

[J: Under development
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<Conventional design>

7

Power dissipation
efficiency
improvement

<TO-220SIS>

m Comparison of Electrical Characteristics with Conventional and New Products

Conventional Product New Products
2SK2717 2SK3565
Vbss(V) 900 900
In(A) 5 5
Rbs(on)(Q) 2.5(max) 2.5(max)
Qg(nC) 45(typ.) 28typ.)
toff(ns) 200(typ.) 170(typ.)

Switching-Off Waveform Comparison

L

- | | | | + | | | | —

- | | | | + | | | | ]

- | | | | + | | | | —

S b=2 AV T

b . . A o A | | | | ]

- | + SNV E
777777777777 G + + + ]
| M | | | B
| N | | ]
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| M \ ]

I 4N oo-ANNT 1/

C | | M i ]

u | ‘ i ]

PRI AU I

© Ves =2 V/div | | ]

E e

77777 TR R N |

u | | | | |

- | | | | |

77777 e AD - - A- A

- i i | | i

- | | |

- Vbs=50V/ns !

. A .

- | i | i T

- | | | | N | | | | ,

- | | | | M | | | | .

Cooa b dvvn b bvvva by b b s b b

t = 50 ns/div

Conventional product: 2SK2717

Qg (nC)

toff (ns)

Qg
50

45f------ >
PEYIYY

35 :
30 :
5[

20

toff

New product: 2SK3565

Qg

50
45
40
35esesssces

28 (typ.)
------ »

Qg (nC)

30

25

20

toff

250

toff (ns)

210
190

170 --=-~- >
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5. L2-TtMQOS V Series

m High-integration (4.4 M cells /inch?), ultra-low On-resistance series based on original technologies
 On-resistance per unit area reduced by 15% (compared to L? -TtMOS |V, Rbson) max)
 Operation at logic level voltage [Ves = 4-V drive] (Vth =0.8V to 2.0 V)
« Avalanche withstand capability guaranteed, superior withstand capability of parasitic diode
« Protection zener diode between gate and source

m N-ch product line-up

Rbs(on) (Q) Rbs(on) (Q) Qg
Part Number | VDSS Io Po Package Type typ.
(A) (W) typ. R Ves Ip typ. R Ves Ip
V) () () (A e

2SK2964 30 2 1.5 PW-Mini 0.13 0.18 10 1 0.18 0.25 4 1 5.8
2SK2844 30 35 60 TO-220AB 0.016 0.02 10 18 | 0.026 | 0.035 4 18 40
2SK3089 30 40 50 TO-220FL/SM 0.025 0.03 10 20 — — — — 23
2SK3090 30 45 60 TO-220FL/SM 0.016 0.02 10 25 — — — — 39
2SK3127 30 45 65 TO-220FL/SM 0.0095 0.012 10 25 — . — — 66
2SK3128 30 60 150 TO-3P (N) 0.0095 0.012 10 30 Qo — N — 66
2SK3125 30 70 150 TO-3P (SM) 0.0053 0.007 10 30 — — — — 130
2SK 2989 50 5 0.9 LSTM 0.12 0.15 10 2.5 0.24 0.33 4 1.3 6.5
2SK2614 50 20 40 DP 0.032 0.046 10 10 | 0.055 0.08 4 25
2SK 2507 50 25 30 TO-220NIS 0.034 0.046 10 12 | 0.058 0.08 4 25
2SK 2886 50 45 40 TO-220NIS 0.014 0.02 10 25 | 0.027 | 0.036 4 25 66
2SK3051 50 45 40 TO-220FL/SM 0.024 0.03 10 25 — — — — 36
2SK2744 50 45 125 TO-3P (N) 0.015 0.02 10 25 — — — — 68
2SK 2550 50 45 100 TO-3P (N) 0.024 0.030 10 25 — — — D 36
2SK2551 50 50 150 TO-3P (N) 0.0072 0.011 10 25 — — — — 130
2SK2745 50 50 150 TO-3P (N) 0.007 | 0.0095 10 25 | 0.011 | 0.016 4 25 130
2SK2615 60 2 0.5 PW-Mini 0.23 0.3 10 1 0.33 0.44 4 1 6
2SK2961 60 2 0.9 LSTM 0.2 0.27 10 1 0.26 0.38 4 1 5.8
2SK2229 60 5 1.2 TPS 0.12 0.16 10 2.5 0.2 0.3 4 N3 12
2SK2231 60 5 20 PW-Mold 0.12 0.16 10 2.5 0.2 0.3 4 1.3 12
2SK2782 60 20 40 DP 0.039 0.055 10 10 0.06 | 0.090 4 5 25
2SK2232 60 25 35 TO-220NIS 0.036 0.046 10 12 | 0.057 0.08 4 12 38
2SK2311 60 25 40 TO-220FL/SM 0.036 0.046 10 12 | 0.057 0.08 4 12 38
2SK2385 60 36 40 TO-220 NIS 0.022 0.03 10 18 0.04 | 0.055 4 15 60
2SK2233 60 45 100 TO-3P (N) 0.022 0.03 10 25 0.04 | 0.055 4 15 60
25K 2266 60 45 65 TO-220FL/SM 0.022 0.03 10 25 0.04 | 0.055 4 15 60
2SK2312 60 45 45 TO-220NIS 0.013 0.017 10 25 | 0.019 | 0.025 4 25 110
2SK2376 60 45 100 TO-220FL/SM 0.013 0.017 10 25 | 0.019 | 0.025 4 25 110
2SK2398 60 45 100 TO-3P (N) 0.022 0.03 10 25 — — - — 60
2SK2173 60 50 125 TO-3P (N) 0.013 0.017 10 25 | 0.019 | 0.025 4 25 110
2SK2445 60 50 125 TO-3P (N) 0.014 0.018 10 25 =N — = == 110
2SK2267 60 60 150 TO-3P (L) 0.008 0.011 10 30 | 0.012 | 0.015 4 30 170
2SK2313 60 60 150 TO-3P (N) 0.008 0.011 10 30 | 0.012 | 0.015 4 30 170
2SK2962 100 1 0.9 LSTM 0.5 0.7 10 0.5 0.65 0.95 4 0.5 6.3
2SK2963 100 1 0.5 PW-Mini 0.5 0.7 10 0.5 0.65 0.95 4 0.5 6.3
2SK2200 100 3 1.3 TPS 0.28 0.35 10 2 0.36 0.45 4 2 13.5
2SK2201 100 3 20 PW-Mold 0.28 0.35 10 2 0.36 0.45 4 2 135
2SK2399 100 5 20 PW-Mold 0.17 0.23 10 2.5 0.22 0.3 4 25 22
2SK2400 100 5 1.2 TPS 0.17 0.23 10 25 0.22 0.3 4 25 22
2SK2391 100 20 35 TO-220NIS 0.068 0.085 10 10 0.09 0.13 4 10 50
2SK2314 100 27 75 TO-220AB 0.066 0.085 10 15 0.09 0.13 4 15 50
2SK2789 100 27 60 TO-220FL/SM 0.066 0.085 10 15 0.09 0.13 4 15 50
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Part Number | V0SS | 1o P2 | Package Type e \(/?s Ip — \(/t)s Ip 33’
V) (A (W) typ. max W) A) typ. max ) ) (nC)
2SJ511 -30 -2 1.5 PW-Mini 0.32 0.45 -10 -1 0.55 0.76 -4 -1 55
283525 -30 -5 1.3 TPS 0.1 0.12 -10 -25 0.17 0.2 -4 -25 27
2SJ537 -50 -5 0.9 LSTM 0.16 0.19 -10 -25 0.27 0.34 -4 -1.3 18
2SJ360 - 60 -1 0.5 PW-Mini 0.55 0.73 -10 -0.5 0.86 1.2 -4 -0.5 6.5
253507 —60 -1 0.9 LSTM 0.5 07 | -10 | -05 0.72 1.0 -4 | -05 5.6
2SJ377 - 60 -5 20 PW-Mold 0.16 0.19 —-10 -25 0.24 0.28 -4 -25 22
2SJ438 - 60 -5 25 TO-220NIS 0.16 0.19 —-10 -25 0.24 0.28 -4 -25 22
2SJ378 - 60 -5 1.2 TPS 0.16 0.19 —-10 -25 0.24 0.28 -4 -25 22
2SJ349 - 60 —-20 45 TO-220NIS 0.033 0.045 -10 -10 0.05 0.09 -4 -10 90
2SJ401 - 60 -20 100 TO-220FL/SM 0.033 0.045 -10 -10 0.05 0.09 -4 -10 90
2SJ334 - 60 —-30 45 TO-220NIS 0.029 0.038 -10 -15 0.046 0.06 -4 -15 110
2SJ402 - 60 -30 100 TO-220FL/SM 0.029 0.038 -10 -15 0.046 0.06 -4 -15 110
2SJ508 —100 -1 1.5 PW-Mini 1.34 1.9 -10 -05 1.68 2.5 -4 -05 6.3
2SJ509 —100 -1 0.9 LSTM 1.34 1.9 -10 -05 1.68 2.5 -4 -05 6.3
2SJ380 — 100 -12 35 TO-220NIS 0.15 0.21 -10 -6 0.25 0.32 -4 -6 48
2SJ412 - 100 - 16 60 TO-220FL/SM 0.15 0.21 -10 -6 0.25 0.32 -4 -6 48
2SJ464 — 100 -18 45 TO-220NIS 0.064 0.09 -10 -9 0.085 0.12 -4 -9 140

2.5-V Drive TtMOSYV Series

m Features

 2.5-V drive: Gate drive voltage reduced from 4 V to 2.5V
*Vth =0.5Vto 1.1 V: Designed to operate at high temperatures with threshold voltage width reduced from 1.2 V to 0.6 V
» Avalanche withstand capability: Built-in protection zener diode between gate and source; cell structure used to improve

avalanche withstand capability

m Line-up

bt Num Maximum Ratings Ros(on) Ros(oN) Sg
art Number Package Type max Ves Ip max Ves Ip ;
Voss(V) | Io(A) | Po(w) @ v ®) ©) (%) ®) (nC

25J465 -16 -2 0.5 PW-Mini 0.71 —4 -1.0 1.0 =2!5 -0.5 5
253439 -16 -5 20 PW-Mold 0.20 -4 -2.5 0.28 -2.5 -2.5 24
2SK2549 16 2 0.5 PW-Mini 0.29 1.0 0.38 25 0.5 5
2SK2493 16 5 20 PW-Mold 0.10 2.5 0.12 2.5 2.5 23



User
新建印章


g By 4% 71 # #} 886-3-5753170
4 Power MOSFET Characteristics [E LSt R R EItttes

J: 4% 7 ML - (i 41) 86-755-83298787
Http:

www. 100y. com. tw

7. U-MOS Il (Trench Type) Series

High-integration is achieved using trench structure technique. Low-voltage driving (Ves = 4V) is
possible because of ultra-low On-resistance.

[ Planar structure [0 Trench (U-MOS) structure

Source Gate
) Source Q Gate
T ? . Poly Si ?

NNV . T NNJ_ E\”;' palysi

N

N N
o o
Drain Drain

m Features
« High density by the submicron technology (phase | = 10 M cell / inch?, phase Il = 30 M cell / inch?)
» Reduces 60% Rbps(on) by per unit area (as compared to the maximum Rbs(on) of the conventional L-1=MOS V)
* Possible to operate by logic level voltage (Ves = 4 V)
 Avalanche withstanding capability guarantee and progress in di/dt capability.
« Protection zener diode between gate and source

m Line-up
Apolicati Part Maximum Ratings R;SSN) R;S;?(N) 53 S
ications . emarks
PP Number Voss(V) | Ip(A) Pp(W) Package Type (mQ) Vaes(V) Ip(A) (MmQ) Vaes(V) ID(A) (nC
2SK2466 100 30 40 TO-220NIS 46 10 15 70 4 15 68 U-MOS|
2SK3084 100 30 65 TO-220FL/SM 46 10 15 70 4 15 68
2SK3236 60 35 30 | TO-220NIS 20 10 18 36 4 18 52 U-MOslI
Motor drive solenoids
Lamp drivers 253668 -60 -5 20 | PW-Mold 170 -10 -2.5 250 —4 -2.5 15
DC-DC converters 2SK3662 60 35 35 TO-220NIS 12.5 10 18 19 4 18 91
2SK3842 60 75 125 | TFP 5.8 10 38 - - - 196 U-Mosilil
2SK3844 60 45 45 TO-220NIS 5.8 10 23 - - - 196
2SK3845 60 70 125 | TO-3P(N) 5.8 10 23 - - - 196
m Features of U-MOS ||
[1] Reduces 60% Rbs(on) by per unit area
* Rps(on) = 5.8 m (max) MOSFET housed in TO-220 package « Operate with logic level voltage (Vs = 4 V)
Ves=10V Ves=4V
Ip- Vbs Ip- Vbs
el T 7 =0 T
2SK2985 : / I
Conventional / 2SK 298% /
40 / devices E— 40 T
~ -+ —~ +
< / ] < /
o / / 1 e 1 / Conventional
= 30 1 IS 30 / devices —
g / ] g / I
S A 5 ::::::::::::::::::‘:_::H::::::::H::HH
®) / ©) / / I
£ 20 : £ 20 +
= / / 3 o / ¥
(a] 1 (a]
10 / 10 / / s
/ ] Common / I Common
source T source
0 E Tc = 25°C o Tc = 25°C
0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0
Drain-source Voltage Vs (V) Drain-source Voltage Vs (V)
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With employing submicron technology and reducing gate charge, this latest series realized
extremely fast speed and low Rbs(on).

m Features m Dynamic Input / Output Characteristics
¢ Low Rps(oN)

« Total gate charge (Qg) reduction

20T
* Fast speed switching SRR
« High avalanche withstanding capability i ,(271_5“;(0356\‘/5”) Ll 25K2399
m Applications 12 A

« Digital amps
¢ DC-DC converters

Gate-source voltage Ves(V)

gF-
* Motor drives Y A S S R . ---4 Common source
E o/ : ! ! v/ Tc=25°C
4E7 {mb=10A
m Line-up ; 1 voo=80Vv
- Pulse test
Maximum Ratings |Rps©w| Ciss | Crss Qg Qsw
Part Number max typ. typ. typ. typ. |Package Type
Vbss(V) | Ip(A) (mQ) | @F) (PF) (nC) (nC) Total gate charge Qg(nC)
2SK3669 100 10 125 480 9 8.0 4.2 PW-Mold

m Comparison of Switching Characteristics with T=MOS V

On
0 i R S T S E e C L
FVes=2V/div 4ot F Ves=2Vidiv. o100 ]
10 ns/div 10 ns/div
2SK2399 (T-MOS V) 2SK3669 (T-MOS VII)
Fves=2vidv |\ N L
off 7 )
) IR o s U G AC of QRN
L ves=lovidv G T T T -V ves=zvay T
50 ns/div 50 ns/div
25K2399 (T-MOS V) 25K3669 (T-MOS VII)
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0V to 250 V)

200-V Series for Cs / Cy switching in monitors
m Features
» Reduced On-resistance per unit area
« Chip size smaller than conventional chips and device cost reduced
- Superior breakdown voltage characteristics due to optimized cell structure
- Guaranteed absolute maximum voltage rating between gate and source: Vgss = +20 V
« Products with Vpss of 200 suitable for resonance capacitance (Cs/Cy)

m Line-up
Maximum Ratings Rbs(on) Qg
Applications Part Number Vbss b Pb Package Type ()} Vos o typ.
Gy (W) typ. max V) (A) e
251618 -180 -10 130 TO-3P(N) - 0.37 -10 -5 18
2SK407 200 -5 30 TO-220NIS 0.8 1.0 -10 -25 20
253567 25 20 PW-Mold 1.6 2.0 -10 -15 10
253610 -2 20 PW-Mold 1.85 | 2.55 -10 -1.0 24
253512 -250 -5 30 TO-220NIS 1.0 125 | -10 25 22
253516 -6.5 35 TO-220NIS 0.6 0.8 -10 -3 29
25K 3205 150 5 20 PW-Mold 036 | 05 10 25 12
25K 2882 18 45 TO-220NIS 008 | 012 10 9 57
2SK3497 180 10 130 TO-3P(N) - 0.15 10 5 -
25K 2992 1 15 PW-Mini 2.2 35 10 0.5 3
25K 2835 5 1.3 TPS 056 | 0.8 10 25 10
25K 2381 5 25 TO-220NIS 056 | 08 10 25 10
DC-DC converters 2SK2920 5 20 PW-Mold 0.56 0.8 10 2.5 10
mgg‘r"gmm”ers 2SK2350 200 8.5 30 TO-220NIS 026 | 04 10 5 17
2SK2965 11 35 TO-220NIS 0.15 | 0.26 10 55 30
25K 2382 15 45 TO-220NIS 0.13 | 018 10 10 40
2SK2401 15 75 TO-220FL/SM 013 | 018 10 10 40
2SK3176 30 150 TO-3P(N) 0.038 | 0.052 10 15 125
2SK3462 3 20 PW-Mold 1.2 1.7 10 15 12
2SK3342 45 20 PW-Mold 0.8 1.0 10 25 10
2SK2417 75 30 TO-220NIS 042 | 05 10 35 20
2SK2914 7.5 20 TO-220AB 042 | 05 10 35 20
2SK 2508 250 13 45 TO-220NIS 0.18 | 025 10 6.5 40
2SK 2598 13 60 TO-220FL/SM 0.18 | 025 10 6.5 40
25K 2993 20 100 TO-220FL/SM 0.082| 0.105 10 10 100
2SK2967 30 150 TO-3P(N) 0.048 | 0.068 10 15 132
2SK2995 30 90 TO-3P(N)IS 0.048 | 0.068 10 15 132
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High-performance series for 100-V AC input-switching power supplies
m Features
« Low-drive-power, high-speed (Qg reduced by 40%, t; by 30%)
» Guaranteed Vgss = +30 V for every device in product line
- Avalanche withstand capability guaranteed, superior withstand capability of parasitic diode
« Protection zener diode between gate and source

m Line-up
Maximum Ratings Rps(on) Qg
Applications Part Number [ vpss I Po Package Type Q) Vs b typ.
A) (W) typ. max ) (A) (nC
2SK 3498 400 1 20 PW-Mold 4.2 5.5 10 0.5 5.7
2SK2679 400 5.5 35 TO-220NIS 0.84 1.2 10 3 17
25K 2838 400 55 40 TO-220FL/SM 0.84 1.2 10 3 17
2SK 2952 400 8.5 40 TO-220NIS 0.4 0.55 10 5 34
2SK2841 400 10 80 TO-220AB 0.4 0.55 10 5 34
2SK2949 400 10 80 TO-220FL/SM 0.4 0.55 10 5 34
2SK3472 450 1 20 PW-Mold 4.0 4.6 10 0.5 5
2SK3126 450 10 40 TO-220NIS 0.48 0.65 10 5 35
2SK2998 500 0.5 0.9 LSTM 10 18 10 0.25 3.8
2SK 3302 500 0.5 1.3 TPS 10 18 10 0.25 3.8
2SK3471 500 0.5 0.5 PW-Mini 10 18 10 0.25 3.8
2SK2599 500 2 1.3 TPS 2.9 3.2 10 1 9
2SK 2862 500 3 25 TO-220NIS 2.9 3.2 10 1 9
2SK2661 500 5 75 TO-220AB 1.35 15 10 25 17
2SK 2662 500 5 35 TO-220NIS 1.35 15 10 2.5 17
2SK2991 500 5 50 TO-220FL/SM 1.35 1.5 10 2.5 17
2SK2542 500 8 80 TO-220AB 0.75 0.85 10 4 30
2SK2543 500 8 40 TO-220NIS 0.75 0.85 10 4 30
2SK2776 500 8 65 TO-220FL/SM 0.75 0.85 10 4 30
2SK2601 500 10 125 TO-3P(N) 0.56 1.0 10 5 30
2SK 2842 500 12 40 TO-220NIS 0.4 0.52 10 6 45
S B 2SK3068 500 12 100 TO-220FL/SM 0.4 0.52 10 6 45
switching power 2SK2916 500 14 80 TO-3P(N)IS 0.35 0.4 10 7 58
supplies 2SK2698 500 15 150 TO-3P(N) 0.35 0.4 10 7 58
il s 25K2917 500 18 90 TO-3P(N)IS 021 | 027 10 10 80
Motor controllers 2S5K2837 500 20 150 TO-3P(N) 0.21 0.27 10 10 80
2SK3117 500 20 150 TO-3P(SM) 0.21 0.27 10 10 80
2SK3132 500 50 250 TO-3P(L) 0.07 0.095| 10 25 280
2SK3371 600 1 20 PW-Mold 6.4 9.0 10 0.5 9
2SK 2846 600 2 1.3 TPS 4.2 5.0 10 9
2SK 2865 600 2 20 PW-Mold 4.2 5.0 10 1 9
2SK3067 600 2 25 TO-220NIS 4.2 5.0 10 1 9
2SK2750 600 3.5 35 TO-220NIS 17 2.2 10 1.8 20
2SK3085 600 35 75 TO-220AB 1.7 2.2 10 1.8 20
2SK 2544 600 6 80 TO-220AB 0.9 1.25 10 3 30
2SK2545 600 6 40 TO-220NIS 0.9 1.25 10 3 30
2SK2777 600 6 65 TO-220FL/SM 0.9 1.25 10 3 30
2SK 2602 600 6 125 TO-3P(N) 0.9 1.25 10 3 30
2SK2996 600 10 45 TO-220NIS 0.74 1.0 10 5 38
2SK2843 600 10 45 TO-220NIS 054 | 075 10 5 45
2SK 2866 600 10 125 TO-220AB 054 | 075 10 5 45
2SK2889 600 10 100 TO-220FL/SM 0.54 0.75 10 5 45
2SK2699 600 12 150 TO-3P(N) 0.5 0.65 10 6 58
2SK2953 600 15 90 TO-3P(N)IS 0.31 0.4 10 8 80
2SK2915 600 16 150 TO-3P(N) 0.31 0.4 10 8 80
2SK 3265 700 10 45 TO-220NIS 0.72 1.0 10 5 53
2SK3453 700 10 80 TO-3P(N)IS 0.72 1.0 10 5 53



User
新建印章


B 4% A M 3 886-3-5753170

4 Power MOSFET Characteristics ERZESEE RIS LI ED

P46 ) -G 41) 86-755-83298787

Http://www. 100y. com. tw

11. High-Speed T=tMOSV Series (Vpss = 450 V to 600 V)

To allow the development of high-efficiency portable equipment, Toshiba has developed two
Series of high-speed Power MOSFET devices. The two series are as follows:

The High-Speed Switching Series for AC adapters and switching power supplies

The High-Speed Switching Series for motor controllers and inverter circuits

 High-Speed Switching Series: Achieves faster switching speed than the existing T-MOS V Series which are
currently well-established in the marketplace (tos-switching is 38% faster).
* High-Speed Diode Series: Achieves faster parasitic diode speed by using lifetime control (tr =100 ns).

m Line-up
* MACH Series
B Numb Maximum Ratings Rps(on) Qg c:Equivalem |
Applications art Number Package Type max Ves Io typ. onventional
Voss(V) ID(A) Po(W) Q) () (A) (nC, Device
2SK3310 450 10 40 TO-220NIS 0.65 10 5 23 2SK3126
AC adapters 2SK3309 450 10 65 TO-220FL/SM 0.65 10 5 23 —
Switching power 2SK3403 450 13 100 TO-220FL/SM 0.4 10 6 34 i
supplies 25K3312 600 6 65 TO-220FL/SM 1.25 10 3 25 —
2SK3437 600 10 80 TO-220FL/SM 1 10 5 28 2SK2996
2SK3399 600 10 100 TO-220FL/SM 0.75 10 5 35 2SK2866

« High-speed diode series (HSD Series) line-up

Maximum Ratings Ros(on) trr Equivalent
Applications Part Number Package Type max Ves Ip typ. Conventional
Vbss(V) ID(A) Pp(W) Q) V) (A) (ns) Device
2SK3417 500 5 50 TO-220FL/SM 1.8 10 2.5 60 25K2662
Motor controllers 2SK3316 500 5 35 TO-220NIS 1.8 10 2.5 60 2SK2662
Inverters 2SK3313 500 12 40 TO-220NIS 0.62 10 6 90 2SK2842
SW'tCI,h'“g ROE 25K3314 500 15 150 TO-3P(N) 0.49 10 7 105 25K2698
supplies 2SK3131 500 50 250 TO-3P(L) 0.11 10 25 105 2SK3132
2SK3130 600 6 40 TO-220NIS 1.55 10 3 85 25K2545
m Features of MACH Series m Characteristics of high-speed diode series
Switching loss reduced by 40% Faster parasitic diode
2SK3310 (high speed) 2SK3313 (high speed)
— Vos=50V/div | |
I~ 1o=0.5A/di
“|D=10A/UIV
0
~ 0
Ves=5V/div Pp=0.5 pJ/div
A/ MV
=TT N\ 0 200ns/div
100ns/div
2SK3126 (conventional device) 2SK2842 (conventional device)
—— S iy ]
I~ 10=0.5A/div
\ - Io=10A/div
0
L~ 0 T
— - PDZO.ISMJ/drv_ \ /
| Vesmsvidy I \J/
L—T\. h 200ns/div

100ns/div



User
新建印章


B 4% 51 # #} 886-3-5753170
4% ) 1)) 86-21-54151736
JVE 45 B (i) 86-755-83298787
Http:

12. -MOS lIl Series (Vpss = 800 V to 1000 V)

High-performance, high-speed devices for 200-V AC input-switching power supplies

m Features
 Low drive-power, high-speed devices (Qg reduced by 60%, tf reduced by 25%)
* Guaranteed Vass = +30 V.
« Avalanche withstand capability guaranteed, superior withstand capability of parasitic diode
« Protection zener diode between gate and source

www. 100y. com. tw

m Line-up

* TeMOS I
Maximum Ratings Ros(on) (Q) Qg
Part Number Package Type typ.
Vbss (V) Ip (A) Po (W) typ. max Ves(V) Ip(A) (nC
2SK2603 800 3 100 TO-220AB 3.0 3.6 10 1.5 25
25K 2883 800 3 75 TO-220FL/SM 3.0 3.6 10 15 25
2SK2605 800 5 45 TO-220NIS 19 2.2 10 3.0 34
25K 2884 800 5 100 TO-220FL/SM 1.9 22 10 3.0 34
25K 2604 800 5 125 TO-3P(N) 1.9 2.2 10 3.0 34
2SK2746 800 7 150 TO-3P(N) 1.3 1.7 10 3.5 55
25K 2606 800 8 85 TO-3P(N)IS 1.0 1.2 10 4.0 68
2SK2607 800 9 150 TO-3P(N) 1.0 1.2 10 4.0 68
2SK3301 900 1 20 PW-Mold 15 20 10 0.5 6
2SK2845 900 1 40 DP 8.0 9.0 10 0.5 15
2SK2733 900 1 60 TO-220AB 8.0 9.0 10 0.5 15
2SK2718 900 25 40 TO-220NIS 5.6 6.4 10 1.5 21
2SK2608 900 3 100 TO-220AB 3.73 4.3 10 s 25
2SK2700 900 3 40 TO-220NIS 37 4.3 10 15 25
2SK2719 900 3 125 TO-3P(N) 3.7 4.3 10 1.5 25
2SK2610 900 5 150 TO-3P(N) 2.3 2.5 10 3.0 45
2SK2717 900 5 45 TO-220NIS 2.3 25 10 3.0 45
2SK3700 900 5 45 TO-220NIS 2.0 25 10 25 28
2SK2749 900 7 150 TO-3P(N) 1.1 1.4 10 35 55
2SK2847 900 8 85 TO-3P(N)IS 1.05 1.25 10 4.0 58
2SK3017 900 8.5 90 TO-3P(N)IS 1.2 1.4 10 4.0 70
2SK2611 900 9 150 TO-3P(N) 1.05 1.25 10 4.0 58
2SK2968 900 10 150 TO-3P(N) 1.4 1.7 10 4.0 70
2SK2613 1000 8 150 TO-3P(N) 14 1.7 10 8.0 65

* TEMOS IV
Maximum Ratings Rbs(oN) (Q) Qg
Part Number Package Type typ.
Vbss (V) Ip (A) Po (W) typ. max Ves(V) Ip(A) (nC
2SK3633 800 7 150 TO-3P(N) 1.35 1.7 10 3.5 35
2SK3473 900 9 150 TO-3P(N) 1.3 1.6 10 4.0 38
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Power Modules
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Power modules enable high-density mounting and are the simples of all multi-chip devices in
structural terms. Use of these modules enables the construction of compact power supplies for
electronic equipment.

m Line-up

¢ S-10M Series (4inl)

_ Maximum Ratings Electrical Characteristics (Ta = 25°C)
P°'g"ty ?.nd Pr Rbs(on) 4-V Dri
ircuit Part Number \/Dss ) (Ta = 25°C) Q) -V Drive
Configuration ) (A) e = \(/\3)5 (%
N-ch x 4 MP4210 60 5 4 0.12 0.16 10 2.5 o
MP4209 100 3 4 0.28 0.35 10 2.0 o
P_ch x 4 MP4211 —-60 -5 4 0.16 0.19 -10 —-2.5 e}
MP4208 —60 -5 4 0.20 0.30 -10 -2.5 ¢}
N-ch x 2 + 60 5 0.12 0.16 10 25
O
P-ch x 2 a2z -60 -5 4 0.16 0.19 -10 -2.5
¢ S-12M Series (4inl, 6inl)
_ Maximum Ratings Electrical Characteristics (Ta = 25°C)
Polgr ) a i Pt Rbs(on) 4-V Dri
ircuit Part Number \VDss Ip (Ta = 25°C) ) -V Drive
Configuration ) A ) GoT \(/\‘;)5 (IK)
N-chx2+ MP4411 100 3 4.4 0.28 0.35 10 2.0 o
P-ch x 2
with FB-Di MP4412 100 4.4 0.17 0.23 10 25 o
N-ch x 4 MP4410 60 5 4.4 0.12 0.16 10 206! ¢}
N-ch x 3 + 60 5 0.12 0.16 10 2.5
P-chx 3 il BB —60 -5 4.4 0.16 0.19 -10 -2.5 ©
¢ F-12M Series (4in1, 6inl)
tari Maximum Ratings Electrical Characteristics (Ta = 25°C)
Pog.rlty gnd Pr RDs(oN) 4-V Dri
_|rcmt_ Part Number \/Dss Ip (Ta = 25°C) ) -V Drive
Configuration V) A (W) typ.) (max) \(/\3)5 (IX)
N-ch x 2 +
P-chx 2 MP4711 100 5 36 0.17 0.23 10 2.5 o)
with FB-Di
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Part

Main Characteristics

Part

Main Characteristics

Number Series  [Package Type V(i’/s)s (% RDS(((;;)) max| Page NUESBAY Series | Package Type V(l\)/S)S (12) RDS%)) max| Page
253200 TEMOSII  [TO-3P(N) ~180 | -10 | 0.83 0 2SK1486 | TeMOSIL5 | TO-3P(L) 300 32 0.095 O
253201 TeMOSI  |TO-3P(N) —200 | -12 | 063 0 2SK1489 | eMOSI5 | TO-3P(L) 1000 12 1.0 O
283304 12-TeMOSIV |TO-220NIS - 60 -14 0.12 u] 2SK1529 | TeEMOSI TO-3P(N) 180 10 0.83 g
253312 12-7eMOSIV |TO-220FL/SM| —-60 | —14 | 0.12 O 2SK1530 | TEMOSI | TO-3P(N) 200 12 0.63 o
253313 T=MOSII TO-220NIS | —180 -1 | 50 O 2SK1544 | tMOSIL5 | TO-3P(L) 500 25 0.2 0
253315 12-TeMOSIV |PW-Mold - 60 -5 | 025 O 2SK1930 |TEMOSII5 | TO-220FL/SM| 1000 4 3.8
253334 *-TeMOSV | TO-220NIS -60 | —-30 | 0.038 | P25 2SK2013 [m=MOSI | TO-220NIS 180 1 5.0 o
25J338 TeMOSII PW-Mold —180 -1 | 50 O 2SK2162 [m=MOSI | PW-Mold 180 1 5.0 O
253349 >-TeMOSV | TO-220NIS -60 | —20 | 0.045 | P25 2SK2173 |12-=MOSV | TO-3P(N) 60 50 0.017 | P24
253360 >-TeMOSV  |PW-Mini - 60 -1 | 073 P 25 2SK2200 |L2-TeMOSV |TPS 100 3 0.35 P24
253377 12-7eMOSV | PW-Mold —60 -5 0.19 P25 2SK2201 |LZ-1eMOSV | PW-Mold 100 3 0.35 P24
253378 >-TeMOSV |TPS - 60 -5 | 019 P 25 2SK2229 |12--MOSV |TPS 60 5 0.16 P24
2SJ380 >-TEMOSV | TO-220NIS —100 =12 0.21 P 25 2SK2231 |[L2-T-MOSV | PW-Mold 60 5 0.16 P 24
2SJ401 L>-TEMOSV | TO-220FL/SM| - 60 =90) 0.045 P 25 2SK2232 |12-MOSV | TO-220NIS 60 25 0.046 P24
253402 >-TeMOSV |TO-220FL/SM| —-60 | —30 | 0.038 | P25 2SK2233 |LX--MOSV | TO-3P(N) 60 45 0.03 P24
253407 TMOSV  |TO-220NIS | —200 -5 | 1.0 P 28 25K2266 |L2-eMOSV | TO-220FL/SM| 60 45 0.03 P24
253412 ’-TeMOSV |TO-220FL/SM| =100 | -16 | 0.21 P 25 2SK2267 |12-TeMOSV | TO-3P(L) 60 60 0011 | P24
25438 ’-TEMOSV | TO-220NIS - 60 -5 | 019 P25 2SK2274 |mMOSII5 | TO-220NIS 700 5 1.7 O
253439 T=MOSV  [PW-Mold -16 -5 | 0.2 P 25 2SK2311 |I2-TeMOSV | TO-220FL/SM| 60 25 0.046 | P24
253440 TeMOSTI TO-3P(N)IS | — 180 -9 | 08 O 2SK2312 |12--MOSV | TO-220NIS 60 45 0.017 | P24
251464 >=MOSV [TO-220NIS | —-100 | -18 | 0.09 P 25 2SK2313 |I2-TeMOSV | TO-3P(N) 60 60 0011 | P24
251465 TEMOSV  |PW-Mini - 16 -2 | 071 P 25 2SK2314 |12-TeMOSV | TO-220AB 100 27 0.085 | P24
283507 2-TEMOSV  |LSTM —~60 -1 0.7 P25 2SK2350 |m=MOSV TO-220NIS 200 8.5 0.4 P 28
253508 27eMOSV  |PW-Mini - 100 -1 | 19 P25 2SK2376 |L2-TeMOSV | TO-220FL/SM| 60 45 0017 | P24
253509 2m=MOSV  |LSTM — 100 -1 | 19 P25 2SK2381 |T=MOSV | TO-220NIS 200 5 0.8 P28
253511 Z7EMOSV  |PW-Mini -30 -2 | 045 P 25 2SK2382 |T®MOSV | TO-220NIS 200 15 0.18 P 28
253512 TEMOSV ~ |TO-220NIS | —250 -5 | 1.25 P 28 2SK2385 |12-T-MOSV | TO-220NIS 60 36 0.03 P24
25J516 TEMOSV ~ |TO-220NIS | =250 | -65 | 0.8 P 28 25K2391 |L-TEMOSV | TO-220NIS 100 20 0.085 | P24
253525 2-tMOSV |TPS -30 -5 | 012 P 25 2SK2398 |12-=MOSV | TO-3P(N) 60 45 0.03 P24

253537 | L2-©eMOSV [LSTM -50 -5 | 019 P 25 2SK2399 |12-TtMOSV | PW-Mold 100 5 0.23 P24
283567 | 'MOSV  |PW-Mold -200 | -25 | 20 P 28 2SK2400 |L2-TeMOSV |TPS 100 5 0.23 P24
253610 | TeMOSV  |PW-Mold - 250 -2 | 255 P28 2SK2401 |TMOSV | TO-220FL/SM| 200 15 0.18 P28
25J618 | TeMOSV  |TO-3P(N) -180 | -10 | 0.37 P 28 2SK2417 |™MOSV | TO-220NIS 250 75 0.5 P28
251619 | 2-7eMOSV |TFP -100 | -16 | 0.21 P 18 2SK2445 | 2-TtMOSV | TO-3P(N) 60 50 0.018 | P24
251620 | 2-TeMOSV |TFP -100 | -18 | 0.09 P18 2SK2466 | U-MOS TO-220NIS 100 30 0.046 | P26
251668 U-MOSIl  |PW-Mold - 60 -5 | 017 P 26 2SK2467 |TMOSI | TO-3P(N)IS 180 9 0.8 O

2SK1119 | tMOSII 5 |TO-220AB 1000 4 | 38 O 2SK2493 |T™MOSV | PW-Mold 16 5 0.1 P25
2SK1120 | TtMOSII.5 |TO-3P(N) 1000 8 | 18 i 2SK2507 |L2-TeMOSV | TO-220NIS 50 25 0.046 | P24
2SK1359 | TeMOSII5 | TO-3P(N) 100 5 | 38 i 2SK2508 |TeMOSV | TO-220NIS 250 13 0.25 P28
25K1365 |TMOSI5 |TO-3P(N)IS | 1000 7 | 18 0 2SK2542 |T=MOSV | TO-220AB 500 8 0.85 P29
2SK1381 | L--MOSII |TO-3P(N) 100 50 | 0.032 O 2SK2543 |mMOSV | TO-220NIS 500 8 0.85 P 29
2SK1382 | Z-reMOSII [TO-3P(L) 100 60 0.02 m 2SK2544 | =MOSV TO-220AB 600 6 1.25 P 29
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[Pt Series Package Type v’\.fjsin Charlz:)cterils:{t!:jm max| Page ol Series Package Type v'\:jsin Cha::cteriiig:m max| Page
Number ~ A ©@ Number ~) A)

2SK2545 | TeEMOSV TO-220NIS 600 6 1.25 P 29 2SK2842 |T=MOSV TO-220NIS 500 12 0.52 P 29
2SK2549 | TeMOSV PW-Mini 16 2 0.29 P 25 2SK2843 |TMOSV TO-220NIS 600 10 0.75 P 29
2SK2550 | L*-reMOSV |TO-3P(N) 50 45 0.03 P24 2SK2844 |12-TeMOSV |TO-220AB 30 35 0.02 P24
2SK2551 | 2-7eMOSV |TO-3P(N) 50 50 0011 | P24 2SK2845 |m=MOSII DP 900 1 9.0 P31
2SK2598 | TeMOSV TO-220FL/SM| 250 13 0.25 P 28 2SK2846 |mtMOSV TPS 600 2 5.0 P 29
2S5K2599 | -MOSV TPS 500 2 3.2 P 29 2SK2847 |m=MOSII TO-3P(N)IS 900 8 1.4 P31
2SK2601 | -MOSV TO-3P(N) 500 10 1.0 P29 2SK2862 |m-MOSV TO-220NIS 500 3 3.2 P29
2SK2602 | =MOSV TO-3P(N) 600 6 1.25 P29 2SK2865 |TtMOSV PW-Mold 600 2 5.0 P29
2SK2603 | eMOSII TO-220AB 800 & 3.6 P31 2SK2866 |T-MOSV TO-220AB 600 10 0.75 P29
2SK2604 | =MOSII TO-3P(N) 800 5 2.2 P31 2SK2882 |r=MOSV TO-220NIS 150 18 0.12 P 28
25k2605 | eMOSIl TO-220NIS 800 5 2.2 P31 25K2883 |r=MOSII TO-220FL/SM | 800 3 3.6 P31
2SK2606 | reMOSIE | TO-3P(N)IS 800 85 | 12 P31 2SK2884 |mMOSIl  |TO-220FL/SM | 800 5 |22 P31
2SK2607 | T=-MOSII TO-3P(N) 800 9 1.2 P31 2SK2886 |I2-TeMOSV | TO-220NIS 50 45 0.02 P 24
2SK2608 | eMOSII TO-220AB 900 3 4.3 P31 2SK2889 |m=MOSV TO-220FL/SM | 600 10 0.75 P 29
2SK2610 | =MOSII TO-3P(N) 900 5 25 P31 2SK2914 |m=-MOSV TO-220AB 250 7.5 0.5 P28
2SK2611 | =MOSII TO-3P(N) 900 9 1.4 P31 2SK2915 |TMOSV TO-3P(N) 600 16 0.4 P29
2SK2613 | eMOSII TO-3P(N) 1000 8 1.7 P 32 2SK2916 |m=MOSV TO-3P(N)IS 500 14 0.4 P29
2SK2614 |L-1=MOSV | DP 50 20 0.046 | P24 2SK2917 |TeMOSV TO-3P(N)IS 500 18 0.27 P29
2SK2615 | 2-TeMOSV |PW-Mini 60 2 0.3 P24 2SK2920 |m=MOSV PW-Mold 200 20 0.8 P 28
25K2661 | TeMOSV TO-220AB 500 5 1.5 P29 2SK2949 [-MOSV TO-220FL/SM 400 10 0.55 P29
2SK2662 | -MOSV TO-220NIS 500 5 1.5 P 29 2SK2952 |m=MOSV | TO-220NIS 400 8.5 0.55 P29
2SK2679 | TeMOSV TO-220NIS 400 5.5 1.2 P 29 2SK2953 |m=MOSV TO-3P(N)IS 600 15 0.4 P 29
2SK2698 | =MOSV TO-3P(N) 500 15 0.4 P29 2SK2961 |1>-eMOSV [LSTM 60 2 0.27 P24
2SK2699 | T-MOSV TO-3P(N) 600 12 0.65 P 29 2SK2962 |I2-7eMOSV |LSTM 100 1 0.7 P24
2SK2700 | =MOSII TO-220NIS 900 g 43 P 29 25K2963 |L2-TeMOSV | PW-Mini 100 1 0.7 P24
2SK2717 | eMOSII TO-220NIS 900 Bi 25 P 29 2SK2964 | L12-TeEMOSV | PW-Mini 30 2 0.18 P 24
2SK2718 | =MOST TO-220NIS 900 25 | 6.4 P29 2SK2965 |TEMOSV | TO-220NIS 200 11 0.26 P28
2SK2719 | =-MOSII TO-3P(N) 900 3 4.3 P29 2SK2967 |TEMOSV | TO-3P(N) 250 30 0.068 | P28
2SK2733 | =MOSII TO-220AB 900 1 9.0 P29 2SK2968 | =MOSII TO-3P(N) 900 10 1.25 P29
2SK2744 | 2-TeMOSV |TO-3P(N) 50 45 0.02 P24 2SK2985 | U-MOS TO-220NIS 60 45 5.8 P 26
2SK2745 | 2-TeMOSV |TO-3P(N) 50 50 0.0095 | P24 2SK2986 |U-MOS TO-220FL/SM 60 55 5.8 P 26
2SK2746 |TwMOSI  |TO-3P(N) 800 7 |17 P31 2SK2987 |U-MOS TO-3P(N) 60 70 | 58 P26
2SK2749 | m=MOSII TO-3P(N) 900 7 2.0 P31 2SK2989 | I2-TeMOSV |LSTM 50 5 0.15 P 22
2SK2750 | =MOSV TO-220NIS 600 815 2.2 P 29 2SK2991 |m=MOSV  |TO-220FL/SM | 500 5 "5 P29
2SK2776 | T=MOSV TO-220FL/SM 500 8 0.85 P29 2SK2992 |T=MOSV PW-Mini 200 1 35 P 28
2SK2777 |TeMOSV TO-220FL/SM| 600 6 1.25 P29 2SK2993 |T=MOSV  |TO-220FL/SM | 250 20 0.105 | P28
2SK2782 |I>-TeMOSV [DP 60 20 0.055 | P24 2SK2995 |=MOSV | TO-3P(N)IS 250 30 0.068 | P28
2SK2789 |12-TtMOSV |TO-220FL/SM 100 27 0.085 P24 25K2996 | =MOSV TO-220NIS 600 10 1.0 P 29
2SK2835 [m-MOSV TPS 200 5 0.8 P 28 2SK2998 |m=MOSV LSTM 500 0.5 18 P29
2SK2837 |T=-MOSV TO-3P(N) 500 20 0.27 P29 2SK3017 |m=MOSII TO-3P(N)IS 900 8.5 1.25 P31
2SK2838 [m-MOSV TO-220FL/SM| 400 5.5 132 P 29 2SK3051 |L2-7eMOSV | TO-220FL/SM 50 45 0.03 P 24
2SK2841 |m=-MOSV TO-220AB 400 10 0.55 P 29 2SK3067 | TeMOSV | TO-220NIS 600 2 5.0 P29
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part . Main Characteristics Part ) Main Characteristics
Number Series  [Package Type[ Voss Io  [Rosowmax| Page Ny Series | Package Type [ vopss I |Rosowmax| Page
(W) () (@ (V) (D) @

2SK3068 |mMOSV  |TO-220FL/SM| 500 12 | 052 P 29 2SK3440 |U-mMOSI |TFP 60 50 | 0.008 | P18
2SK3084 |U-MOS TO-220FL/SM| 100 30 | 0.046 | P26 2SK3441 |u-mosll |TFP 60 75 | 0.0058| O
2SK3085 |1T=MOSV  |TO-220AB 600 35 | 22 P29 2SK3442 | y.mosi | TFP 100 45 | 0.02 P18
2SK3089 |LX-TeMOSV |TO-220FL/SM| 30 40 | 0.03 P 24 2SK3443 | =MOSV | TFP 150 30 | 0.055 | P18
2SK3090 |I2-TeMOSV |TO-220FL/SM| 30 45 | 0.02 P 24 2SK3444 | =MOSV | TFP 200 25 |0.082 | P18
2SK3117 |m=MOSV  |TO-3P(SM) 500 20 | 0.27 P29 2SK3445 | =MOSV | TFP 250 20 | 0105 | P18
2SK3125 |2-=MOSV |TO-3P(SM) 30 70 | 0.007 | P24 2SK3453 | 'eMOSV | TO-3P(N)IS 700 10 | 1.0 P29
2SK3126 |mMOSV  |TO-220NIS 450 10 | 0.65 P29 2SK3462 | eMOSV | PW-Mold 250 3 |17 P28
2SK3127 |I2-TeMOSV |TO-220FL/SM| 30 45 | 0.012 | P24 2SK3466 | :MOSV | TFP 500 5 | 15 P 16
2SK3128 |L2-TMOSV |TO-3P(N) 30 60 | 0.012 | P24 2SK3471 | eMOSV | PW-Mini 500 05 | 18 P 29
2SK3129 |T=MOSVI  |TO-3P(N) 50 60 | 0.007 0 2SK3472 | 'MOSV | PW-Mold 450 1 | 46 P29
2SK3130 |T=MOSV TO-220NIS 600 6 1.55 P 30 2SK3473 | T:MOSIV | TO-3P(N) 900 9 1.6 P31
2SK3131 |T=MOSV  |TO-3P(L) 500 50 | 0.11 P 30 2SK3497 | MOSV | TO-3P(N) 180 10 | 0.15 P28
2SK3132 | T=MOSV TO-3P(L) 500 50 0.095 P 29 2SK3498 | TtMOSV PW-Mold 400 1 55 P 29
2SK3176 |m™MOSV  |TO-3P(N) 200 30 | 0.052 | P28 2SK3499 | tMOSV | TFP 400 10 | 0.55 P18
2SK3205 |mMOSV  |PW-Mold 150 5 | 05 P28 2SK3506 | TEMOSV | TO-3P(N) 30 45 | 0.02 0
2SK3236 |U-MOSII  |TO-220NIS 60 35 | 0.02 P 26 2SK3538 | eMOSV | TFP 500 8 | 085 P18
2SK3265 |T=MOSV  |TO-220NIS 700 10 | 1.0 P 29 2SK3543 | eMOSV | TO-220NIS 450 2 | 245 O
2SK3301 |TMOSI PW-Mold 900 1 |20 P31 2SK3544 | MOSV | TFP 450 13 | 04 P18
2SK3302 |TEMOSV TPS 500 0.5 18 P29 2SK3561 | T'MOSVI | TO-220SIS 500 8 | 085 P22
2SK3309 |MACH TO-220FL/SM| 450 10 | 0.65 P 30 2SK3562 | TEMOSVI |TO-220SIS 600 6 | 1.25 P22
2SK3310 |MACH TO-220NIS 450 10 | 0.65 P 30 2SK3563 | TEMOSVI |TO-220SIS 500 5 |15 P22
2SK3312 |T=MOSV  |TO-220FL/SM| 600 6 | 125 P 30 2SK3564 | TeMOSIV | TO-220SIS 900 3 |43 P22
2SK3313 |TMOSV  |TO-220NIS 500 12 | 0.62 P 30 2SK3565 | TeMOSIV | TO-220SIS 900 5 |25 P22
2SK3314 [TEMOSV  ITO-3P(N) 500 15 | 049 | P30 2SK3566 | TEMOSIV | TO-220SIS 900 25 |64 P22
2SK3316 |TMOSV  |TO-220NIS 500 5 |18 P 30 2SK3567 | TEMOSVI |TO-220SIS 600 35 |22 P22
2SK3342 |TeMOSV  |PW-Mold 250 45 | 10 P28 2SK3568 | TeMOSVI | TO-220SIS 500 12 | 052 P22
2SK3371 |T=MOSV  |PW-Mold 600 1 |90 P29 2SK3569 | TEMOSVI | TO-220SIS 600 10 | 075 P22
2SK3373 |mMOSV  |PW-Mold 500 2 |32 O 2SK3633 | eMOSIV | TO-3P(N) 800 7 |13 P31
2SK3374 |mMOSV  |TPS 450 1 | 46 O 2SK3662 | U-MOSII | TO-220NIS 60 35 | 0.0095| P26
2SK3387 |LZ-TeMOSV |TFP 150 18 | 0.012 | P18 2SK3667 | eMOSVI | TO-220SIS 600 75 | 1.0 P22
2SK3388 |m=MOSV  |TFP 250 20 | 0.105 | P18 2SK3669 | eMOSVI | PW-Mold 100 10 | 0125 | P27
2SK3389 |U-MOSII  |TFP 30 75 | 0.005 | P18 2SK3670 | tMOSV  |LSTM 150 0.67 | 1.7 O
2SK3397 |U-MOSII  |TFP 30 70 | 0.006 | P18 2SK3742 | MOSIV | TO-220SIS 900 5 |25 P22
2SK3398 |T=MOSV  |TFP 500 12 | 052 P18 2SK3757 | EMOSV] | TO-220SIS 450 2 | 245 P22
2SK3399 | MACH TO-220FL/SM| 600 10 | 0.75 P 30 2SK3767 | TeMOSV] | TO-220SIS 600 2 | 45 P22
2SK3403 |MACH TO-220FL/SM| 450 13 |04 P 30 2SK3797 | tMOSVI |TO-220SIS 600 13 | 0.49 P22
2SK3407 |mMOSV  |TO-220NIS 450 10 | 0.65 O 2SK3798 | TeMOSIV | TO-220SIS 900 35 |35 P22
2SK3417 |1=MOSV  |TO-220FL/SM| 500 5 |18 P 30 2SK3799 | 'MOSIV | TO-220SIS 900 9 |15 P22
2SK3437 | MACH TO-220FL/SM| 600 10 | 1.0 P 30 2SK3842 | U-MOSIl |TFP 60 75 | 0.0058 | P18
2SK3438 |=MOSV  |TFP 600 10 | 1.0 P18 TPC6001 | U-MOSII |VS-6 20 6 | 0.03 P17
2SK3439 |U-MOSI  |TFP 30 75 | 0.005 | P18 TPC6002 | U-MOSI |VS-6 30 6 | 0.03 P17
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TPC6003 |U-MOSI | VS-6 30 6 | 0024 | P17 | |TPC8402 |U-MOSI |SOP-8 —30/30 | —4.5/5(35/50 | P14
TPC6004 |U-MOSI |VS-6 20 6 | 0024 | P17 | |TPC8403 |U-MOSH |SOP-8 —30/30 | —4.5/6(55/33 | P14
TPC6005 |U-MOSI  |VS-6 30 6 | 0028 | P17 | |[TPC8AOL |U-MOSI |SOP-8 30/30| 6/8.5[0.0250018| P 12
TPC6101 |U-MOSI  |vs-6 —20 | —45 |0.06 P17 | |TPCA8003-H B'f[\jgg%s‘)eed SOP Advance 30 35/0.0066 | P13
TPC6102 |U-MOSI  |VS-6 -30 | -45 | 006 P17 | |TPCA8004-H B'f{jgg'}fpeed SOP Advance 30 40 (0.0046 | P13
TPC6103 |U-MOSH | VsS-6 ~12 | -45 [ 0035 | P17 | [TPCAB0OSH |J1a00RSPeEd| S0P Agvance 30 270000 | P13
TPC6104 |U-MOSI | VS-6 20 | -45 | 004 | P17 | |TPCA8101 |U-MOSI |SOPAdvance| =-30| —40[0.007 | P13
TPC6105 |U-MOSI | VS-6 ~20 | =27 |011 | P17 | |TPCA8102 |U-MOST |SOP Advance| =-30| -—40[0.006 | P13
TPC6201 |U-MOSII | VS-6 30 25 | 0095 | P17 | |TPCA8103 [U-MOSIV |SOP Advance| -30| —40(0.0042 | P13
TPC8001 |mMOSVI | SOP-8 30 7 002 | P14 | |TPCSB004 |[EMOSV | TSSOP-8 200 13[08 P15
TPC8003 |U-MOSI | sop-8 30 13 | 0007 | P14 | |TPCS8006 [MOSV  |TSsoP-8 250 111 P15
TPC8004 |TEMOSVI | SOP-8 30 5 |005 | P14 | |TPCS8007 |eMOSV | TSSOP-8 200 1905 P15
TPC8006-H B'_i%gpneed SOP-8 30 7 | 0027 | P14 | |[TPCS8008 |EMOSV | TSSOP-8 250 1.8/0.55 P15
TPC8010-H l'j_i,\g,lgglﬁ’leed SOP-8 30 11 | 0016 | P14 | |TPCS8101 |[U-MOSII |TSSOP-8 -30 -6(0025 | P15
TPC8012-H | tMOSV | sop-8 200 18 |04 P14 | |TPCS8102 |U-MOSH |TSSOP-8 -20 -6/0.02 P15
TPC8014 |U-MOSI | sop-8 30 11 | 0014 | P14 | |TPCS8104 [U-MOSIV |TSSOP-8 -30| -11]0012 | P15
TPCgo15-H | g speed | gop g 30 13 | 0008 | P14 | |TPCS8105 |U-MOSIV |TSSOP-8 -30| -11/00135 | P15
TPCso16-H | Hidsheed | sop.g 30 15 | 00057 | P14 | |TPCS8204 |U-MOSI | TSSOP-8 20 610017 | P15
TPC8017-H H'f[\'j}g‘g']‘]’fpeed SOP-8 30 15 | 0.0066 | P14 | |TPCS8205 |U-MOSII | TSSOP-8 20 5/0.045 | P15
TPCgo18-H | 1A hdhsPeed | sop.g 30 18 | 0.0046 | P14 | |TPCS8208 |U-MOSI | TSSOP-8 20 6/0017 | P15
TPC8020-H | g dhsPeed | sop.g 30 13 | 0009 | P14 | |TPCS8209 |U-MOSIl | TSSOP-8 20 5003 | P15
TPC8104-H l'j_i,\g,g;%eed SOP-8 -30 —5 | 00065 | P14 | |TPCS8210 |U-MOSI | TSSOP-8 20 5(0.03 P15
TPC8105-H G‘fﬂ'ggpneed SOP-8 ~30 7 | 0.04 P14 | |TPCS8211 |U-MOSI | TSSOP-8 20 6/0024 | P15
TPC8107 |U-MOSI | SOP-8 -30 | -13 |0.0007 | P14 | |TPCS8212 |U-MOSH | TSSOP-8 20 6(0024 | P15
TPC8108 |U-MOSI | sop-8 ~30 | -11 | 00013 | P14 | |TPCS8302 |U-MOST |TSSOP-8 -20 ~5(0.0035 | P15
TPC8109 |U-MOSI | SOP-8 -30 | -10 | 002 | P14 | |TPCS8303 |U-MOSIV |TSSOP-8 ~20 -5(0021 | P15
TPC8110 |U-MOSI | SOP-8 —40 -8 | 0025 | P14 | |TPCFBOOL |U-MOSH |vs-8 30 7]0.0025 | P17
TPC8111 |U-MOSIV | SOP-8 -30 | -11 | 0012 | P14 | |TPCF8101 |U-MOSH |Vs-8 -12 -6(0.028 | P17
TPC8112 |U-MOSI | SOP-8 30 | —13 | 0006 | P14 | |TPCF8102 |U-MOSH |VS-8 -20 -6(0.03 P17
TPC8113 |U-MOSIV | SOP-8 ~30 | -11 | 001 | P14 | |TPCF8103 |U-MOSI |VsS-8 —20| -2.7|0a1 P17
TPC8114 |U-MOSIV | SOP-8 30 | —-18 | 0.0045 | P14 | |TPCF8104 |U-MOSI |VsS-8 -30 -6(0.0028 | P17
TPC8115 |U-MOSIV | SOP-8 ~20 | -10 | 001 | P14 | |TPCF8201 |U-MOSI |Vvs-8 20 3|0.049 | P17
TPC8203 |U-MOSII | SOP-8 30 6 | 0021 | P14 | |TPCF8301 |U-MOSI |vs-8 20| -27]011 P17
TPC8206 |U-MOSI | SOP-8 60 7 005 | P14 | |TPCF8302 |U-MOSI |vs-8 -20 ~3(0.0059 | P17
TPC8207 |U-MOSI | SOP-8 20 6 | 002 | P14 | |TPCF8303 |U-MOST |vs-8 -20 -3/0.0059 | P17
TPC8208 |U-MOSH | SOP-8 20 5 (005 | P14 | |TPCF8402 |U-MOSI |vs-8 —30/30 | -3.2/4 (01100049 | P 17
TPC8209 |U-MOSII SOP-8 30 5 | 0.04 P14 TPCF8A01 |U-MOSIl  |VS-8 20 3(0.049 P17
TPC8210 |U-MOSI | SOP-8 30 8 [ 0015 | P14 | |TPCF8BOL |U-MOSIH |Vs-8 20| -27011 P17
TPC8211 |U-MOSI | SOP-8 30 55 | 0036 | P14 | |TPCP8201 |U-MOSI |PS-8 30 4.2]0.05 P17
TPC8303 |U-MOSI | SOP-8 30 | —45 | 0035 | P14 | |[TPCP8401 |U-MOSI |PS-8 —30/30 | - 3.4/4.2 |0.04800.072| P 17
TPC8305 |U-MOSI | SOP-8 -20 5 | 003 | P14 | |[TPCP8402 |U-MOSI |PS-8 —12/20|-55/0.1[0.038/3 | P17
TPC8401 |U-MOSI | SOP-8 —30/30 | -4.5/6 | 35/21 | P14 | [TPCP8J01 |U-MOSIV |PS-8 ~32/50| -6/0.1]0.035 | P17
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]  Power MOSFET Superseded Products

The product number in the left-hand column below are soon to be superseded. When ordering, please
choose from among the recommended products in the right-hand column.

Superseded Products Superseded Products
Electrical Characteristics Electrical Characteristics
Part Number Vbss Ip Rbs(on) Package Type Part Number Vbss Ip Rbs(on) Package Type
V) (A) max(Q) V) (A) max(Q)
2SK2057 500 20 0.34 TO-3P(N) 2SK2837 500 20 0.27 TO-3P(N)
2S5K2235 250 2 2 PW-Mold 2SK3462 250 3 1.7 PW-Mold
2SK2741 60 5 0.16 SP 2SK2231 60 5 0.16 PW-Mold
2SK2742 100 3 0.35 SP 2SK2201 100 3 0.35 PW-Mold
2SK2836 600 1 9 SP 2SK3371 600 1 9 PW-Mold
2SK2839 30 10 0.04 SP TPCF8001 30 7 0.023 VS-8
2SK2985 60 45 0.0058 TO-220NIS 2SK3844 [0 60 45 0.0058 TO-220NIS
2SK2986 60 55 0.0058 TO-220FL/SM 2SK3844 [ 60 45 0.0058 TO-220NIS
2S5K2987 60 70 0.0058 TO-3P(N) 2SK3845 [ 60 70 0.0058 TO-3P(N)
TPC8005-H 30 11 0.016 SOP-8 TPC8010-H 30 11 0.016 SOP-8
TPC8102 -30 -6 0.04 SOP-8 TPC8105-H -30 -7 0.04 SOP-8
TPC8201 30 5 0.05 SOP-8 TPC8209 30 5 0.05 SOP-8
TPC8204 20 6 0.02 SOP-8 TPC8207 20 6 0.02 SOP-8
TPCS8201 20 & 0.03 TSSOP-8 TPCS8209 20 5 0.03 TSSOP-8
TPCS8206 20 5 0.03 TSSOP-8 TPCS8210 20 5 0.03 TSSOP-8
TPC8202 20 5 0.05 SOP-8 TPC8208 20 5 0.05 SOP-8
TPC8106-H -30 -8 0.02 SOP-8 TPC8109 -30 | -10 0.02 SOP-8
TPC8007-H 30 13 0.017 SOP-8 TPC8009-H 30 13 0.01 SOP-8
TPCS8203 20 6 0.045 TSSOP-8 TPCS8211 20 6 0.024 TSSOP-8
TPC8103 -30 | -11 0.013 SOP-8 TPC8108 -30 | -11 0.013 SOP-8
TPC8002 30 11 0.014 SOP-8 TPC8014 30 11 0.014 SOP-8
TPC8207 20 5 0.024 TSSOP-8 TPCS8212 20 6 0.024 TSSOP-8

0: Under development

B 4% H M # 886-3-5753170
Jik 4% 7 B (i) 86-21-54151736
JUk 47 ) L -5 HI) 86-755-83298787

Http://www. 100y. com. tw
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Power MOSFET Final-Phase and Discontinued Products

(1) Final-Phase Products

Part Number | ppiacoment Products PartNumber | peniscement Producis | | B5 4% /1 A #F 886-3-5753170
251147 253304 TPC8005-H | TPC8010-H JE4% J7 LT () 86-21-54151736
2531347 2SK2314 TPC8007-H TPC8009-H Hri qu. )J i-{_l_ 'j,'[?u:fflﬂn 86-755-83298787
2SK794 2SK2610 TPC8102 TPC8105-H
2SK1349 25K2391 TPC8103 TPC8111/TPC8108 Http://www. 100y. com. tw
2SK1488 2SK2601 TPC8106-H | TPC8109
2SK1652 25K2698 TPC8201 TPC8209
2SK1720 2SK2266 TPC8202 TPC8208
2SK 1854 2SK2952 TPC8204 TPC8207
25K 1856 2SK2698 TPCS8201 | TPCS8209
2SK 1864 2SK2776 TPCS8203 | TPCS8211
25K 1882 25K2232 TPCS8206 | TPCS8210
2SK1915 2SK2777 TPCS8207 | TPCS8212
2SK1997 2SK2385
2SK1998 25K2233
25K 2387 2SK2542
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B 4% /1 # # 886-3-5753170

JH: 0 L () 86-21-54151736
JiE 4% J7 HL (5 86-755-83298787

Http://www. 100y. com. tw

(2) Discontinued Products

Part Number Rep?aeg:r;ngfr;?ggucts Part Number Rep?ggggg‘tag?ggucts Part Number Repl?:ggr?:grfg:ggucts
2S8J91 2SJ200 2SK788 2SK2698 2SK1542 2SK2376
25392 25J200 2SK789 2S5K2698 2SK1574 2SK2542
25J123 253304 2SK790 2SK2698 2SK1600 25K2603
2SJ124 2SJ304 2SK791 2SK2608 2SK1601 2SK2608
2SJ126 253304 2SK792 2SK2608 2SK1602 2SK2603
253183 2SJ377 2SK793 2SK2610 2SK1603 2S5K2718
253224 2SJ312 25K849 25K2233 2SK1641 2SK2993
253238 2SJ360 2SK850 2SK2466 2SK1642 2SK2952
2SJ239 2SJ377 2SK851 2SK2967 2SK1643 2SK2717
253240 2SJ349 2SK856 2SK2385 2SK1649 2SK2610
253241 25J401 25K857 25K2233 2SK1650 2SK2719
253315 2SJ377 2SK858 2SK2750 2SK1651 2SK2601
2SK271 2SK1529 2SK888 2SK2350 2SK1653 2SK2312
2SK272 2SK1529 2SK889 2SK2314 2SK1692 2SK2749
25K324 25K2698 2SK890 2SK2350 2SK1717 2S5K2615
2SK325 2S5K2698 2SK891 2SK2382 2SK1719 2SK2231
2SK355 2SK387 2SK892 2SK2662 2SK1721 2SK2991
2SK356 2SK388 2SK893 2SK2386 2SK1722 2SK2991
2SK357 25K2381 25K894 25K2542 2SK1723 2SK2699
2SK358 2SK2417 2SK895 2SK2601 2SK1745 25K2837
2SK385 2S5K2698 2SK896 2SK2695 2SK1746 2SK2865
2SK386 2SK2698 2SK942 2SK2232 2SK1766 2SK2417
2SK387 2SK2882 25K943 25K2232 2SK1767 2SK2750
2SK388 2SK2508 2SK944 2SK2967 2SK1768 2SK2614
25K405 2SK1529 2SK945 2SK2599 2SK1769 2SK2599
2SK417 2SK2232 2SK1029 2SK2698 2SK1792 2SK2376
2SK418 2SK2662 2SK1078 2SK2615 2SK1805 2SK2543
2SK419 2SK2662 2SK1112 2SK2231 2SK1855 2SK2698
25K420 2SK2662 2S5K1113 2SK2201 2SK1858 2SK2883
2SK421 2S5K2662 2SK1114 2SK2232 2SK1865 2SK2776
2SK422 2S5K2961 2SK1115 2SK2232 2SK1879 2SK2398
2SK442 2SK2232 2SK1116 2SK2232 2SK1913 2SK2750
25K447 2SK2508 2SK1117 2SK2544 2SK1927 2SK2789
2SK525 2SK2382 25K1118 2SK2545 2SK1928 2SK2789
2SK526 25K2417 2SK1124 2SK?2233 2SK1929 25K2884
2SK527 25K2232 2SK1213 2SK2602 2SK2030 2SK2231
25K528 2SK2662 2SK1251 2SK2231 2SK2038 2SK2604
25K529 25K2662 2SK1252 2S5K2201 2SK2039 2SK2610
2SK530 2S5K2662 2SK1333 2SK2698 2SK2056 2SK2605
2SK531 2S5K2662 2SK1344 2SK2232 2SK2077 2S5K2746
2SK532 2SK2232 2SK1346 2SK2232 2SK2078 2S5K2607
2SK537 2SK2733 2SK1348 2SK2391 2SK2088 2SK2401
2SK538 2S5K2719 2SK1350 25K2382 2SK2089 2SK?2884
2SK539 2SK2610 2SK1351 2SK2662 2S5K2107 2SK2401
2SK568 = 2SK1352 2SK2543 2SK2149 2S5K2601
2S5K572 = 2SK1356 2SK2700 2SK2150 2SK2698
2SK573 2SK1641 2SK1357 2SK2610 2SK2222 2SK2604
2SK578 2S5K2882 2SK1358 2SK2611 2SK2236 2SK2662
2SK643 2SK2601 2SK1362 2SK2610 2SK2237 2SK2543
25K644 2SK2601 2SK1363 2SK2847 2SK2319 2SK2746
2SK672 2SK2232 2SK1377 2SK2679 2SK2320 2SK2607
2SK673 2SK2232 2SK1378 2SK2841 2SK2351 2SK2544
2SK674 2SK2232 2SK1379 2SK2173 2SK2352 2SK2545
2SK678 2SK2698 2SK1380 2SK2267 2SK2386 2SK2661
25K693 2SK2698 2SK1487 2SK2601 2SK2388 2SK2750
2SK694 2SK2698 2SK1513 2SK2601 2SK2402 2SK2750
2SK708 2SK2698 2SK1531 2SK2698
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9 Package List

1. Compact Surface-Mount Packages

To meet requirements for compact and ‘
thin equipment, Toshiba offers various s ' ]
packages with power dissipation of 1.0 to (o
150 W and drain current of 1 to 50 A. e
In addition, we offer devices housed in
the SOP-8 and TSSOP-8 packages. These
devices consist of input/output isolated
TFP Series MOSFETs and trench
MOSFETSs with ultra-low ON-resistance.

0
(%)

o2 [
Z

=
o

Drain Current Ip (A)
<
0
[o¢]
b
= 40

1]

B 4% 5 # ¥} 886-3-5753170
WEHE 77 B (1) 86-21-54151736
ik 4% h L () 86-755-83298787 0.1 10 1 00 TG

Power Dissipation Pp (W)

Http://www. 100y. com. tw

m VS-6 Unit: mm
Tape dimensions 101 40s01
21500 S _1.03£005
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N o) | 3
6 4 / — I
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HHA i T E .
e sl
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Packing quantity
3000pcs / reel
m VS-8 Unit: mm
2.9:0.1 Tape dimensions
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E []0.025M)[A | g
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\ ol o I
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Packing quantity

4000pcs / reel
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B 4% 1 # # 886-3-5753170

4% ) 1)) 86-21-54151736

U 4% 1 L (i) 86-755-83298787
Http:

www. 100y. com.

tw

m PS-8

Unit: mm

Tape dimensions

-
o
5150*03 40201 @ __|02+005
5
[ g ) D) M ( =
\ o
N 2
_ S = =
g e
B I © i
0.33:0.05 im»' ) w
{610.05 @IA] X a
H| '_U‘J_‘ = 2.0+0.05 0.95 + 0.05
8 i 5 o[ 4001 1.15 + 0.05
- —- e 499 NE
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1 ‘ 4
T 07T .Y a9
0332005 ] ‘ 01720021 25
D478 — i | SHE0R s
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0.65 —leg Reel dimensions B P
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A — H
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T ® = T
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Packing quantity
3000pcs / reel
m TSSOP-8 Unit: mm
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| ™
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(0.525) |1 4 0.25%0.05
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8
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Tape dimensions

3

21.55 + 0.05 4001 2.0£0.05 o
[ At ]
—% NP N

T i | 3

<

3

12.0+0.2

0.3£0.05

0.4

18.5 (max)

13.5+0.5

|
1

+l

2100
2330 +2

Packing quantity

3000pcs / reel
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9 PaCkage List B 4% 1 # # 886-3-5753170

WEHE 77 W (1) 86-21-54151736
JUE 45 ) B G54 86-755-83298787

Http://www. 100y. com. tw

m SOP-8 Unit: mm
Tape dimensions
—
o
8 5 B 5 40+0.1 0.310.05
l:l l:l l:l l:l ﬁ 20, 2.0 21.55 + 0.05 7‘7
—

M
Al

4.4 +0.2
6.0+0.3

9.3+0.1

12.0+0.2
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” 0.595 04+0.1 @@

2.55+0.1
2
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5.5 max Reel dimensions (max)
+3 13.5+0.5
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HT 0 i
-~ O olo
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o

Packing quantity
3000pcs / reel
m SOP Advance Unit: mm
Tape dimensions
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55 I o I oS 12401
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N O | A 425+0.2 o 8001 7£0.
| :
| | !
vy T OO oI -
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g ] i i l—{ 18.5 (max)
2 o Sh1A] Reel dimensions 150043 105 e
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[5[0.05 5] m e
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Bl
Packing quantity
3000pcs / reel
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m PW-Mini

B 4% 5 # ¥} 886-3-5753170
Jo: 4% F7 WL (i) 86-21-54151736
JH: 4 1 HL - (41 86-755-83298787

Http://www. 100y. com. tw

Unit: mm
Tape dimensions
)
o
° L5 *.8-1 ,0.3+0.05
Te)
-
4.6 max 1.6 max
A Yo}
o
1.7 max 0.4+0.05 @ <
Y ol H
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ol 5 -
— o
o \B 19
+ Q
) ~ 0.9
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1. Gate A
2. Drain (heat sink) Packing quantity
3. Source
1000pcs / reel
m DP Unit: mm
Tape dimensions
-
6.8 max ] =]
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52+02 S 0.6 max 2 2oxod -0 0.3+0.05
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+| € o
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1 2 3 =«
o] 2 [
A L1l +
+l e o
3 51188
S s e
+l
-
o
1
1 Gate 2+05 2+05
2. Drain (heat sink) Packing quantity
3. Source
2000pcs / reel
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Package List

B 4% 4 # 4 886-3-5753170

WEHE T W (1iff) 86-21-54151736

JP: 4% ) L (iR 86-755-83298787
Http://www. 100y. com. tw
m New PW-Mold Unit: mm
Tape dimensions
6.5+0.2 g g 3.0 + 0.05
+ +0.1 .0+0.
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5.2+0.2 H 0.6 max 2 hored 100 0.3+ 0.05
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2. Drain (heat sink) Packing quantity
3. Source 2000pcs / reel
m TO-220SM Unit: mm
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2. Through-Hole Package
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Raleigh, NC

3120 Highwoods Blvd., #108, Raleigh,
NC 27604, U.S.A.
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TX 75081, U.S.A.

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

San Jose Engineering Center, CA
1060 Rincon Circle, San Jose, CA 95131, U.S.A.
Tel: (408)526-2400 Fax:(408)526-8910

Wakefield, MA (Boston)

401 Edgewater Place, #360, Wakefield,
MA 01880-6229, U.S.A.

Tel: (781)224-0074 Fax: (781)224-1095

Toshiba do Brasil, S.A.

Electronics Component Div.

Rua Afonso Cels0,55213 ardar,

Vila Mariana CEP 04119-002, S&o Paulo, 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)2371-4601 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

Minchen Office

Blro 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 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,

1-20041 Agrate Brianza, (Milan), Italy
Tel: (039)68701 Fax: (039)6870205

Spain Branch

Parque Empresarial, San Fernando, Edificio Europa,

1% Planta, E-28831 Madrid, Spain
Tel: (91)660-6798 Fax:(91)660-6799

U.K. Branch

Riverside Way, Camberley Surrey,

GU15 3YA, U

Tel: (01276)60- 4600 Fax: (01276)69-4800

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

Toshiba Electronics Asia
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Tel: (6278)5252 Fax: (6271)5155
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Toshiba Electronlcs Trading
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Kuala Lumpur Head Office
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Toshiba Electronics Philippines, Inc.
26th Floor, Citibank Tower, Valero Street, Makati,
Manila, Philippines

Tel: (02)750-5510 Fax: (02)750-5511
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Level 11, Tower 2, Grand Century

Place, N0.193, Prince Edward Road West,
Mongkok, Kowloon, Hong Kong

Tel: 2375-6111 Fax: 2375-0969

Beijing Office

Room 714, 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

Suite 403A, Holiday Inn Crown Plaza 31, Zongfu Street,
Chengdu, 610016, Sichuan, China
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12 Hong Kong Central Road, Qingdao,
Shandong, 266071, China
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Toshiba Electronics Shenzhen Co., Ltd.
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Di Wang Commercial Center, 5002 Shennan Road East,

Shenzhen, 518008, China
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Toshiba Electronics Korea Corporation
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Tel: (02)3484-4334 Fax: (02)3484-4302

Gumi Office

6F, Goodmorning Securities Building,
56 Songjung-dong, Gumi-shi,
Kyeongbuk, 730-090, Korea

Tel: (054)456-7613 Fax: (054)456-7617

Toshiba Electronics (Shanghai) Co., Ltd.
11F, HSBC Tower, 101

Yin Cheng East Road, Pudong New Area, Shanghai,
200120, China

Tel: (021)6841-0666 Fax: (021)6841-5002

Hangzhou Office

9F Zhejiang San Rui Bldg. No. 36 QingChun Road,
Hangzhou 310004, China

Tel: (0571)8704-0255 Fax: (0571)8704-0200

Tsurong Xiamen Xiangyu Trading Co., Ltd.
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Xiamen, 361001, China
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Toshiba Electronics Taiwan Corporation
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The information contained herein is subject to change without notice. 021023_D

The information contained herein is presented only as a guide for the applications of our products. No responsibility is assumed by TOSHIBA for any infringements of patents or
other rights of the third parties which may result from its use. No license is granted by implication or otherwise under any patent or patent rights of TOSHIBA or others.
021023_C

TOSHIBA is continually working to improve the quality and reliability of its products. Nevertheless, semiconductor devices in general can malfunction or fail due to their inherent
electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer, when utilizing TOSHIBA products, to comply with the standards of safety in making a
safe design for the entire system, and to avoid situations in which a malfunction or failure of such TOSHIBA products could cause loss of human life, bodily injury or damage to
property. In developing your designs, please ensure that TOSHIBA products are used within specified operating ranges as set forth in the most recent TOSHIBA products
specifications. Also, please keep in mind the precautions and conditions set forth in the “Handling Guide for Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability
Handbook” etc. 021023_A

The Toshiba products listed in this document are intended for usage in general electronics applications (computer, personal equipment, office equipment, measuring equipment,
industrial robotics, domestic appliances, etc.). These Toshiba products are neither intended nor warranted for usage in equipment that requires extraordinarily high quality
and/or reliability or a malfunction or failure of which may cause loss of human life or bodily injury (“Unintended Usage”). Unintended Usage include atomic energy control
instruments, airplane or spaceship instruments, transportation instruments, traffic signal instruments, combustion control instruments, medical instruments, all types of safety
devices, etc. Unintended Usage of Toshiba products listed in this document shall be made at the customer’s own risk. 021023_B

TOSHIBA products should not be embedded to the downstream products which are prohibited to be produced and sold, under any law and regulations. 030519_Q
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