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1) No carrier storage effect; superior frequency and switching characteristics
2) Rugged and no current concentration

3) Voltage-controlled device, hence low drive power

4) Easy parallel connection

H Toshiba MOSFETSs have the following additional features:

1) Guaranteed avalanche capability................ Allows an absorber circuit to be simplified
2) Improved functioning of built-in diodes ........ Enhanced circuit design flexibility

3) High ruggedness ...........cocevviiiiiiiiicie, Increased margin for circuit design

4) High-speed switChing ..........cccocoeiiiiiiiiins Higher speed in end-product’s operation

5) LOW RDSION .ot Reduced end-product’s power consumption
6) Smaller packages ..........ccccoviviiiiiiiie Reduced end-product size

7) LOW dArive 0SS ....ooviiiiiiiiicce Reduced end product’s power

M Structures of Toshiba MOSFETs

Double-Diffusion Structure
Source Gate

" "B 7 ® -MOS

Ln J J [ L JP( Toshiba Power MOSFETs use a double-diffusion MOS (D-MOS) structure, which

provides high withstand voltage, to form channels. This structure is especially well
™ ) suited to high withstand voltage and high-current devices.

P

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

I —1
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Drain

Trench Structure

Source Gate
O
R ® U-MOS
C n n_J Higher channel density is achieved by connecting channels vertically to form a
& P P& U-groove at the gate region, a structure that yields a lower on-resistance than
other MOSFET structures. The trench structure is primarily used for relatively
/ Ly / low-Vbss MOSFETs.
X J) \
Drain

Super-Junction Structure

Source Gate
s o
Un J Cn J ® DTMOS
p p The super-junction structure, which has P-type pillar layers as shown at left,
n realizes high withstand voltage and on-resistance lower than the conventional

theoretical limit of silicon.
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2-1 MOSFET Product Lineup 2-2 Part Numbering Schemes

N

SSM Series (Vbss = 12 V to 60 V) B Small-Signal MOSFET (SSM) Series H Conventional Multi-Pin Series
M Applications -
Very compact and thin, the SSM Series is suitable for use in various electronic devices. @ Cell phones @ Notebook PCs SSM _3_ K 1 01 TU TPCB 0 01 H
The SSM Series is available in a wide range of packages and features low voltage drive. @ Portable electronic devices ® Small-signal switching T Package T “H: High-speed type
<3-pin> <5-pin> None: Low-on-resistance type
" F: S-Mini F:SMv Serial number of the products
VS and PS Series (Vpss=12 V to 40 V) FU: USM FU:USV , _ - Nechanmel and P-channel. dual
- Applications FS: SSM FE: ESV 0: N-channeI,S}ngIe 4: N-channel and P-channel, dual
Very compact and thin, the VS and PS Series are suitable for use in various @ Cell phones @ Notebook PCs FV: VESM TU: UBV ;: Z-z:z::zll, ler:glle /;f :-g:::::ll Z:: :sg
electronic devices. i ; : - ' e
® Portable electronic devices TTsM . 3: P-channel, dual J: P-channel and NPN
TU: UFM <6-pin>
CT:CST3 FU: US6 ——————— TPC6:VS-6 Series
Chip LGA Series (Vpss =20 V to 30 V) CTB:CST3B  FE:ES6 TPCF8: VS-8 Series
. 2 . . . R: SOT-23F TU: UF6 TPCP8: PS-8 Series
The LGA Series is housed in an ultra-small and thin package and is suitable for M Applications CTD: CST6D TPCC8: TSON Advance Series
use_in lithium-ion secondary battery protection circuits in various portable electronic @ Lithium-ion secondary battery protection circuits <4-pin> NU: UDENG/UDENGE TPC8: SOP-8 Series
devices. CT:CST4 TPCA8: SOP Advance Series
TPCL4: Chip LGA
: — Serial number of the products
SOP and TSON Series (Vbss = 20 V to 100 V) Y v— P
P ) o — Polarity and internal configuration H Conventional 3-Pin Series
The SOP and TSON Series are compact and thin, and require only a small mounting area. ~ ® Lithium-ion secondary battery protection circuits K: N-channel, single E: N-channel and P-channel
They are suitable for lithium-ion secondary battery protection circuits and notebook PCs. @ Notebook PCs @ Portable electronic devices 3+ Pochannel single (pre-wired as a load switch) ZSK s 3k sk sk
@ DC-DC converters : > sing P
N: N-channel, dual H: N-channel and SBD N-channel MOS
" P: P-channel, dual G:P-channel and SBD
DPAK+ Series (VDSS =40 to 100 V) L: N-channel and P-channel (dual) ~ Q: PNP and P-channel 2SJ skskskk
M Applications
The DPAK+ Series, which uses Cu connectors, realizes high current-carrying ® Automotive Pin count I p-channel MOS
capability and low on-resistance equivalent to the conventional D2PAK. @ Motor drivers @ Switching power supplies

Small-Signal MOSFET

Low-Vbss, High-Qg U-MOS Series (Vbss = 40 V to 100 V)

NEDZE N N N NI N N N

o M New Multi-Pin Series B New 3-Pin Series
High integration is achieved using a trench technology. Low-voltage drive u Appllcatllons . .
is possible due to ultra-low on-resistance. @ Motor drivers @ Solenoids and lamp drivers TPH 4R6 0 6 NH TK 55 A1 0 J 1
Additional information T Additional information
U-MOS Series for Synchronous Rectification (Vbss = 60 V to 100 V) 1o 5: Serial number of the products 1: Low-capacitance type
W Applications A:Ves =10V H: Low-Rg type 3: Low-on-resistance type
Fabricated using a trench technology, the U-MOS Series is ideal for synchronous @ Switching power supplies ® AC adapters C:Ves=45V  Q:Tch(max) = Guaranteed up to 175°C + ZD 5: Fast body diode type
ificati i ircui : D:Ves =25V R: Tch(max) = Guaranteed up t0150°C + ZD
rectification on the secondary side of power supply circuits. @ Motor drivers )
E:Ves=2.0V S: Tch(max) = Guaranteed up t0175°C Series
F:Ves=1.8V  T:Tch(max) = Guaranteed up to150°C C:-MOSVI K:U-Mosv
D:x-MOSVI  U: DTMOSI
A L:Ves=1.2V
New n-MOSVII Series (Vbss = 200 V to 650 V) JU-MOSII  V:DTMOSII
L—— Series U .
The latest addition to the =-MOS portfolio, the n-MOSVII Series offers reduced W Applications G UMOS7 U TMOS.2 M: U-MOSVL — W: DTMOSIV
capacitances due to optimized chip design and is available with a greatly wider @ Switching power supplies ® AC adapters N UMOSS  V-TMOSS3 N: U-MOSVII
range of electrical characteristics. D PiMOS-7  W:TMOS-4 L 10% of max. rated voltage (Voss)
. " Maximum rated voltage ———— Package
Super-JunCtlon DTMOS Serles (VDSS = 600, 650 V) 3:25t034V A 95t0 124V A: TO-220SIS L: TO-3P(L)
. . . . X M Applications 4:35t044V  B:125t0 149V E:TO-220 M:TO-3P(N)IS
The super-junction DTMOS Series achieves low on-resistance and low gate charge @ Switching power supplies ® AC adapters 5451054V C:150 t0 179V F: TO-220SM(W) S: DPAK+
(Qg) due to the use of the latest super-junction structure. ® Motor drivers 6551064V  D:180 to 199V J: TO-3P(N)
7:65t0 74V  E:200 to 249 V X:TFP
8:75t084V  F:250t0 299V P: DPAK/New PW-Mold

Q: New PW-Mold2

Polarity / Configuration
0: Single N-ch ~ 4: Dual N-ch + P-ch —— Currentrating
1: Single P-ch  A: Dual N-ch MOS + SBD
2: Dual N-ch B: Dual P-ch MOS + SBD
3: Dual P-ch

TK: N-channel
TJ: P-channel

Max. on-resistance (at max drive conditions)
R46 = 0.46 mQ

4R6 = 4.6 mQ

100 =10 x 10° = 10 mQ

101 = 10 x 10* = 100 mQ

Package

TP6:VS-6 Series TPT: STP2 Series
TPF:VS-8 Series TPL: Chip LGA Series
TPP: PS-8 Series TP8: SOP-8 Series

TPN: TSON Advance Series ~ TPH: SOP Advance Series
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VI';S(Z()V) 12 20 24 30 40 50 60 100 150 180 200 250 400 450 500 525 550 600 650 VTES( /g\)/)
% SSM3J35FS (44)® +SSM3K15ACT (3.6)® = SSM3K17FU (40)@
% SSM3J35MFV (44)® “SSM3K15AFS (3.6)© /ISSMBN17FU (40)@
4 SSM3J35CT (44)® = SSM3K15AFU (3.6)©
2| SSMBP35FU (44)© +*SSM3K15AMFV (3.6)©
+ SSMBP35FE (45)® * SSM3J15F (32)®
€ SSM5N16FE (15)® = SSM3J15FU (32)®
€ SSM5P16FE (45)® “SSM3J15FS (32)®
+SSM3J15CT (32)®
/1SSM6P15FU (32)@
0.1 ASSM5P15FU (32)® 0.1
+SSM6P15FE (32)®
+SSMEN15AFE (3.6)©
SSMEN15AFU (3.6)®
@ SSM5N15FE (7)@
@ SSM5P15FE (32)@
% SSM3K44FS (7)©
-SSM3K44MFV (7)®
/ISSM6N44FU (7)®
+SSM6N44FE (7)©
& SSM3K35FS (20)©
I SSM3K35MFV (20)®
4 SSM3K35CT (20)®
0.18 /1 SSMBN35FU (20)® 0.18
/| SSM6L35FU (20)® .
+ SSMBNS5FE (20)©
+ SSM6L35FE (20)®
A SSM5P05FU (4)® = SSM3JO9FU (4.2)® % SSM3K7002BF (3.3)@
4 SSM3K37CT (3.1)® /|SSM6PO9FU (4.2)® /|SSMBN7002BFU (3.3)®
0.2 £ SSM3K37FS (3.1)® £x SSM3K7002BFS (3.3)® 0.2
*25J168 (2)0
+ SSMEN7002BFE (3.3)®
* SSMBN37CTD (3.1)®
+ SSM6N37FE (3.1)®
0.25 /1 SSMBN37FU (3.1)® 0.25
«» SSM3K37MFV (3.1)©
A SSM3J36TU (3.6)©
% SSM3J36FS (3.6)®
0.33 «» SSM3J36MFV (3.6)® 0.33
* SSM6P36TU (3.6)©
+ SSM6P36FE (3.6)©
0.4 2 SSM3KO9FU (1.2)®@ 0.4
& SSMAK27CT (0.205)® # SSMBN24TU (0.145)®
# SSMBL12TU (0.145)® + SSMEK24FE (0.145)®
#* SSMBL36TU (L.52)©
- SSM3K36MFV (1.52)©
0.5 A SSM3K36TU (1.52)® 05
+ SSMBN36FE (1.52)©
+ SSMBL36FE (1.52)®
/1 SSMBN43FU (1.52)®
& SSM3KA43FS (1.52)©
+ SSMBL14FE (0.3)®
0.72 + SSM6P41FE (0.3)6 0.72
+ SSM6N42FE (0.24)®
0.8 +I» SSM3J56MFV (0.39)® 0.8
& SSM3K56FS (0.26)©
Legend | Product series (@ :a-MOSII @ :x-MOSV @) : -MOSVI Package <>PW-Mini )vS-8 WVS-6 4PS8 ATO-92MOD | NewPW-Mold () TSON Advance ] New PW-Mold2 % SOP-8 P SOPAdvance € TO-220NIS ~ ® T0-220SIS ~ E1TO-220 & TFP [“‘j‘SSF;DS(ON) max %= 1.8-V drive P =Pp-ch PD = P-ch + Driver

@ : L>71-MOSV ® : L>n-MOSVI ® : U-MOS @ : i-MOSVII

. n-MOSIV : DTMOSII

AUSV

#T0-220SM(W) [ ]TO-3P(N) OTO-3P(N)IS @TO-3P(L) [ ChipLGA 3 S-Mini
$UFV  @ESV D> DPAK

W] SOT-23F

OO UDFN6

¢ DPAK+

#TSM
X TO-220SM

HUSM  AUFM

2 SSM

+VESM 4CST3 <-CST3B &CST4 =+SMV AUS6 %*UF6 +ES6

*CST6D

$=10-V drive
#=2.5-V drive

¥ =
N=N

igh-speed diode CN
-ch

NS = N-ch + SBD
B

= Complementary N-ch  PS = P-ch + SBD
[ 1= Under development

CP = Complementary P-ch

(load switch)




=c § Selection Guide (

Vbss Vbss (V)
o A()V) 12 20 24 30 40 60 100 150 180 200 250 400 450 500 525 550 600 650 800 900 1000 )
PS % SSM5G02TU (0.16)® <> 2SJ360 (0.73)® | <> 25K2963 (0.7)® <>25K2992 (3.5)@ CPTPC8404(2.55)@ 17 TK1Q90A (9)®
1 | o ssmeE01TU (0.16)0 CN%TPC8404(1.7)@ J TK1P90A (9)® 1
1.1 ASSM3J112TU (0.79)® 11
ASSM3K106TU (0.53)@
#SSM6P54TU (0.228)®
12 NS+ SSM5HO7TU (0.54)® 12
+ SSM6K30FE (0.42)®
1.3 PS4 TPCP8BA1 (0.18)® + SSM6J207FE (0.491)® 1.3
ASSM3J118TU (0.48)®
#SSM6P40TU (0.403)®
1.4 PS +SSM5G11TU (0.403)® 1.4
NS SSM5H01TU (0.45)®
+ SSMBK210FE (0.371)®
15 PS +SSM5G09TU (0.13)®| % SSM6P39TU (0.213)© PS +SSM5G10TU (0.213)® iz
: NS+ SSM5H08TU (0.16)® :
NS+SSM5H10TU (0.119)® NS+ SSM5H11TU (0.182)®
16 NS 4 TPCP8AA1 (0.105)® #SSM6LA0TU (0.182)® 16
' #*SSM6L39TU (0.119)® #SSMEN40TU (0.182)® :
#* SSM6N39TU (0.119)®
1.7 ++SSM3J305T (0.477)® 1.7
1.8 | PD%SSMBE03TU (0.144)® 1.8
NS % SSM5H16TU (0.133)®
19 + SSM6K208FE (0.133)® 19
A SSM3K122TU (0.123)® ASSM3J117TU (0.225)© <> 25K2615 (0.3)® ) 2SJ610 (2.55)@ | 25K2865 (5.0/2 |® TK2A65D (3.26)®
# SSMBK405TU (0.126)® ASSM3K127TU (0.123)® <>2SK3658 (0.3)® ® 2SK3767 (4.5)®
2 + SSM6K204FE (0.126)® # SSM6J402TU (0.225)® # SSMEKA07TU (0.44)@ 1 25K4002 (5)@ 2
PS [0 SSMBG18NU (0.112)® W SSM3K336R (0.11)© 7 TK2Q60D (4.3)0
<-SSM3J46CTB (0.103)® <>25J511 (0.45)® J TK2P60D (4.3)®
 SSM3J325F (0.15)@ < 25K2964 (0.18)®
2.2 A SSM3K116TU (0.1)® 2.2
2.3 + SSM6K202FE (0.085)® 2.3
+} SSM3J306T (0.225)®
2.4 A SSM3K124TU (0.12)D 2.4
25 A SSM3K119TU (0.074)® ++ SSM3K318T (0.145)® 1 284567 (2.0)@ ®TK3A60DA (2.8)® | © TK3A65DA (2.51)@ ® 2SK3566 (6.4)® 25
: * SSM6J401TU (0.145)© 17254680 (2.0)@ :
2.6 + SSM6J213FE (0.097)® 26
2.7 PS#) TPCF8BO01 (0.11)® 27
2.8 P TPC6130 (0.106)® 2.8
3 #¥SSM6K404TU (0.055)® # SSM6K34TU (0.077)® # 25K2862 (3.2)@ @TK3A65D (2.25)® 02SK2719 (4.3)® 3
A SSM3J135TU (0.103)® NS 4-SSM5H14F (0.078)® [>TK3P50D (3.0)® © 2SK3564 (4.3)®
ASSM3K121TU (0.048)® CP) TPCF8402 (0.077)®
3.2 +SSM6K211FE (0.047)® P> TPCF8304 (0.072)® 3.2
ASSM3J134TU (0.093)® P> TPCF8306 (0.072)®
3.4 +SSM6J215FE (0.059)® 3.4
+1+ SSM3K301T (0.056)® @SSM3K329R (0.126)® © TK4A55DA (2.45)® | ® TKAABODA (2.2)@ |® TKAAG5DA (2.0)D
35 >TK4P55DA (2.45)® | > TK4PGODA (2.2)D 35
7 TK4QBODA (2.2)
3.6 + SSM6J214FE (0.057)® 3.6
® TK4ABODB (2.0)D
3.7 [>TK4P6ODB (2.0) 3.7
3.8 P& TPCP8303 (0.046)® 3.8
3.9 ®WSSM3J327R (0.093)® 3.9
[ISSMBP47NU(0.095)® [MSSM3J334R (0.071)® ®TK4A50D (2.0)® |® TK4A53D (1.7)® |® TK4A55D (1.88)@ |@TK4A60D (1.7)®
+SSM6J212FE (0.0407)® CISSMBN55NU(0.043)® [>TK4P50D (2.0)® [>TK4P55D (1.88)@ | [> TK4P60D (1.7)®
#*SSM6J412TU (0.0427)® CN) TPCF8402 (0.05)®
4 CISSM6P49NU (0.056)® CN4 TPCP8404 (0.05)® 4
P) TPCF8305 (0.058)® CP4 TPCP8404 (0.05)®
P4 TPCP8306 (0.058)®
WSSM3J331R (0.055)®
[ISSMBQO1NU (0.059)®
Legend | Product series (@ :x-MOSIl @ :x-MOSV (3 : -MOSVI Package <>PW-Mini )vs8 WvsS6 #PS§ ATO-92MOD | NewPW-Mold () TSON Advance [ New PW-Mold2 % SOP-8 P SOPAdvance 4 TO-220NIS ~ ©T0-220SIS ~ EITO-220 & TFP [\‘?I:s}::ans(om max k= B'X drived o P =p-ch | . gg = y,ca + ssgg PD = P-ch + (I:l)rivgr iy
. a2 s o 3 : P =10-V dri = High- i CN = C tary N- =P-ch+ load switcl
@ : L*7-MOSV ® : L>n-MOSVI ® : U-MOS @ : n-MOSVII ##TO-220SM(W) []TO-3P(N) OTO-3P(N)lS @TO-3P(L) [ ChipLGA > S-Mini *#TSM <USM AUFM & SSM +VESM 4CST3 <-CST3B &CST4 #SMV JUS6 #%UF6 +ES6 %CST6D $-10v dive ¥ = High-speed diode  CN = ey N B e pment
: t-MOSIV : DTMOSII AUSV  #UFV @ESV [>DPAK [MSOT-23F [IUDFN6 ¥rDPAK+ [X| TO-220SM




Vbss Vbss
V) 12 20 24 30 40 50 60 100 150 180 200 250 400 450 500 525 550 600 650 700 800 900 1000 o
Io (A) Io (A)
4.0 A\SSM3K123TU (0.028)® N4 TPCP8204 (0.05)® 4.2
: # SSMEK403TU (0.028)® +3»SSM3K320T (0.077)® :
4.4 ASSM3J130TU (0.0258)© e SSMBKA06TU (0.0385)® 4.4
4.5 P® TPC6110 (0.056)® ®TK5A45DA (1.75)@ ®TK5A65DA (1.67)D 4.5
47 ++SSM3K309T (0.031)® 4.7

+1+ SSM3K310T (0.028)® Pk TPCB104-H (0.065)® | CP4 TPCP8406 (0.041)® N4 TPCPBO07-H (0.057)® #2SK3466 (1.5)2 | ®TK5A53D (1.5)@ |@TK5AS5D (1.7)® |@TK5A60D (1.43)D |@TK5A65D (1.43)0|#25K2274 (1.7) ® 2SK3565 (2.5)®
5 P® TPC6113 (0.055)® P @ TPC6109-H (0.059)® | P TPC8134 (0.066)® ® TK5A50D (1.5)® | [> TK5P53D (1.5)@ ® 2SK3742 (2.5)® 5
[>TK5P50D (1.5)®
52 P4TPC8105 (0.017)© 52
NWTPC6009-H (0.081)®
>3 CP* TPC8408 (0.043)® o
5.4 | ASSM3J132TU (0.017)® 5.4
55 PD:ATPC8401 (0038)® | P WTPC6111 (0.04)® @TK6A45DA (1.35)0 @TKGAS5DA (1.48)D
2 | PWTPC6103 (0.035)® | ASSM3JI3ITU (0.0298)® 53
5.6 P #4TPCP8101 (0.030)® +} SSM3J326T (0.0457)® 5.6
5.9 NWTPCE008-H (0.060)® 5
[W]SSM3J328R (0.0298)® | N E TPCL4203 (0.036)® | N® TPC6011 (0.020)® | CN4 TPCP8406 (0.032)® ®TK6A50D (1.4)2 | ® TK6AS3D (1.3)® ®TK6A60D (1.25)® |@ TK6AB5D (1.11)D ®2SK4013 (1.7)®| ® 25K4014 (2.0)@
I SSMBJ502NU (0.0231)® [W]SSM3J332R (0.042)® 7 TK6P53D (1.3)
I SSM6J503NU (0.0324)® (W] SSM3K333R (0.028)®
NETPCL4201 (0.031)® NETPCLA202 (0.04)®
6 N® TPC6012 (0.02)® ASSM3K131TU (0.0415)© 6
P»>TPCF8105 (0.03)® CP4TPCP8405 (0.031)®
P 4TPCP8305 (0.03)® P> TPCF8107 (0.028)®
e SSMBJA14TU (0.0221)® [W]SSM3K335R (0.038)®
N 4 TPCP8206 (0.026)®
6.1 CN*TPC8408 (0.032)® N®TPC6010-H (0.059)® 6.1
65 CNe TPCPB405 (0.026)® ®TK7A45DA (1.2)D ©2SK3880 (1.7)® 6.5
: N & TPCP8205-H (0.026)® b
7 N TPCF8003 (0.018)® N)TPCF8004 (0.03)© | P TPC8132 (0.033)® ®TK7A50DA (1.22)® ®TK7A50D (1.22)® ®TK7A55D (1.25)D ®TK7A65D (0.98)D T128K3633 (1.7)®| 0 28K4115 (2.0)® 7
P> TPCF8108 (0.026)® >TK7P50D (1.22)®
7.2 P 4TPCP8106 (0.033)® 7.2
7.4 CP%TPC8407 (0.023)© 7.4
75 P> TPCAB107-H (0.03)©® ®TK8A25DA (0.5)0 ®TK8A45DA (1.1)® |@ TK8AS0DA (1.04)D ®TKBASSDA (1.07)@ | @ TKBAGODA (1.0)»
) [>TK8P25DA (0.5 75
8 Nk TPCB224-H (0.026)® ¢ TK8S06K3L (0.054)® | @ TKBA10K3 (0.12)® ®TK8A45D (0.9)® |®TK8A50D (0.85) ®TK8A65D (0.84)D ©25K2847 (1.4)D 8
7 TJ8S06M3L (0.104)® ©®25K3799 (1.3)®
8.3 N 4 TPCP8004 (0.009)® 83
8.5 @TKIAS5DA (0.86)D ©2SK3017 (1.25)® 8.5
N & TPCP8006 (0.01)® NTPCC8067-H (0.025)/®| P TPC8133 (0.015)® N TPC8053-H (0.0225)® | @ TJ9ATOM3 (0.16)® ®TK9A45D (0.77)@ ®TK9AB0D (0.83)@ 012SK3878 (1.3)®
9 P> TPC8129 (0.0224)® N TPCB067-H (0.025)© 9
N TPC8223-H (0.017)®
CN K TPC8407 (0.017)®
9.4 P@TPCC8136 (0.016)© 9.4
9.5 # SSMEJA09TU (0.0221)® e
10 [ SSM6J505NU (0.02)® | [T SSMEJSOTNU (0.0153)© P* TPC8125 (0.013)® | ¢ TK10S04K3L (0.028)® & TK10X40D (0.55)0 @TK10A50D (0.72)D @TK10AS5D (0.72)® |© TK10A60D (0.75) [125K2968 (1.25)D 10
# SSMEKAT1TU (0.012)® N@TPCC8131 (00176)® | ¥ TJ10S04MIL (0.044)©
Legend | Product series (@ :x-MOSII @ :x-MOSV @ : i-MOSVI Package <>PW-Mini )VvS-8 WVS-6 4PS8 ATO-92MOD | NewPW-Mold () TSON Advance ] New PW-Mold2 % SOP-8 P SOPAdvance 4 TO-220NIS ~ ©T0-220SIS  EITO-220 & TFP ?“;‘SESW max %= 1.8V drive P =P-ch NS =N-ch+SBD  PD = P-ch + Driver
o o 2 SN o 3 : i =10-V dri h- d diode CN = Compl tary N-ch  PS = P-ch + SBD load switch;
@ : L*n-MOSV ® : L>n-MOSVI ® : U-MOS @ : n-MOSVII ##TO-220SM(W) []TO-3P(N) OTO-3P(N)lS @TO-3P(L) [ ChipLGA > S-Mini *#TSM *USM AUFM & SSM +VESM 4CST3 <-CST3B CST4 +#SMV JUS6 #%UF6 +ES6 %CST6D $-10v dive ¥ = High-speed diode  CN = ey e P e pment ( )
: i-MOSIV : DTMOSII AUSV_ UFV @ESV ©>DPAK [MISOT-23F EIUDFN6 + DPAK+ B TO-220SM
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11

P*TPC8126 (0.010)®

N & TPCP8005-H (0.0129)®
P*TPC8123 (0.0090)®
N TPCC8066-H (0.015)®
N*TPC8066-H (0.016)®

N*TPC8050-H (0.0145)®

TJ11A10M3 (0.1)©

®TK11A45D (0.62)

® TK11A50D (0.6)D

®TK11A55D (0.63)®

®TK11A60D (0.65)

©®TK11A65D (0.7)2

11

12

NS % TPC8A6-H (0.0101)®

N TPC8052-H (0.0115)®
P TPC8124 (0.008)®

®TK12A10K3 (0.08)®

®TK12A45D (0.52)

® TK12A50D (0.52)®

®TK12A53D (0.58)®
&TK12X53D (0.58)0

OTK12J55D (0.57)®
©TK12A55D (0.57)

©TK12A60U (0.4)D
DTK12E60U (0.4)0
OTK12J60U (0.4)0
©TK12A60D (0.55)
#TK12X60U (0.42)@

©TK12A65D (0.54)®

12

12.5

® TK13A50DA (0.47)®

® TK13A55DA (0.48)D

125

13

P © TPCC8137 (0.010)®

P » TPCA8131 (0.017)®
P X TPC8127 (0.065)®
N ©TPCCB065-H (0.0114)®
N*TPC8065-H (0.0118)®
N ©TPCCB068-H (0.0116)®

N*TPC8049-H (0.0107)®

N TPC8051-H (0.0097)®

©TK13A25D (0.25)0
[>TK13P25D (0.25)®
DTK13E25D (0.25)0

& 25K3544 (0.4)2
® TK13A45D (0.46)

® TK13A50D (0.4)®

®TK13A60D (0.43)®

®TK13A65U (0.38)®
®TK13A65D (0.47)D
OTK13J65U (0.38)0

900V: 028K4207 (0.95)

13

13.5

®TK14A45DA (0.41)D

13.5

14

» TPH14006NH (0.014)®

®TK14A45D (0.34)®

®TK14A55D (0.37)®

14

15

N*TPC8092 (0.009)®
N > TPCAB068-H (0.0116)®

P [>TJ15P04M3 (0.036)®
N © TPCC8011-H (0.012)®

» TPCA8053-H (0.0223)®
Y¢ TJ15S06M3L (0.05)®

© TK15A20D (0.18)

® TK15A50D (0.3)@
0 TK15J50D (0.4)®

®TK15A60U (0.3)®
B TK15E60U (0.3)®
OTK15J60U (0.3)0
®TK15A60D (0.37)®
& TK15X60U (0.31)@

15

16

P TPC8128 (0.005)®
N TPC8064-H (0.0084)®
N > TPCAB0G5-H (0.0114)®

N TPC8047-H (0.0076)®

N TPC8048-H (0.0069)®

®TK16A45D (0.27)®

OTK16J55D (0.37)®
®TK16A55D (0.33)®

16

17

N % TPC8063-H (0.007)®
N*TPC8074 (0.0065)®
N* TPC8086 (0.0064)®
33V NATPC8084 (0.0068)®

®TK17A65U (0.26)®
OTK17J65U (0.26)0

17

18

P ©TPCC8138 (0.0075)®

N* TPC8062-H (0.0058)®
N*TPC8059-H (0.004)®
N*TPC8058-H (0.0032)®
N*TPC8057-H (0.0028)®
N*TPC8056-H (0.0024)®
N*TPC8082 (0.0041)®
N*TPC8081 (0.0033)®
N*TPC8080 (0.0028)®

P TPC8120 (0.0032)®
P ©TPCC8103 (0.012)®
N*TPC8055-H (0.0021)®
N TPC8073 (0.0047)®
N TPC8085 (0.0047)®
N TPC8088 (0.0024)®
N% TPC8087 (0.0021)®
N TPC8076 (0.0049)®
33V Nk TPCB075 (0.0026)®
33V N TPCB078 (0.0022)©

N TPC8045-H (0.0039)®
N TPC8046-H (0.0057)®

K3 TK18E10K3 (0.042)®

®TK18A30D (0.139)®

©02SK2917 (0.27)@
®TK18A50D (0.27)®

18

19

N @ TPCC8064-H (0.0082)®

®TK19A45D (0.25)®

0 TK19J55D (0.33)@

19

20

N TPCC8093 (0.0058)®

P © TPCC8104 (0.0088)®
N TPCC8074 (0.0063)®
N > TPCAB064-H (0.0082)®

NP TPCA8052-H (0.0115)®
N[>TK20P04M1 (0.029)®
¢ TK20S04K3L (0.014)®
¢ TJ20S04M3L (0.0222)®

¥ TK20S06K3L (0.029)®

® TJ20A10M3 (0.090)®

© TK20A25D (0.1)®

0 TK20J50D (0.27)®

® TK20A60U (0.19)0
B TK20E60U (0.19)®
0 TK20J60U (0.19)®
& TK20X60U (0.20)®

20

21

33V N® TPCC8084 (0.0064)®

21

22

N » TPCA8063-H (0.0068)®

» TPH7R506NH (0.0075)®

® TK22A10N1 (0.0138)®
I TK22E10N1 (0.0138)®

22

23

P ©TPCC8105 (0.0078)®

23

Legend

Product series

@ : a-MOSII

: 1-MOSIV : DTMOSII

@ :1-MOSV ® : i-MOSVI
@ : >71-MOSV ® : L>x-MOSVI ® : U-MOS @ : i-MOSVII

Package <>Pw-Mini

AUSV

dvs8 WVs6 APS8 A TO-92MOD
$#TO-220SM(W) [ ]TO-3P(N) OTO-3P(N)IS @TO-3P(L) [ ChipLGA 3k S-Mini
®UFV @ESV [ DPAK

W SOT-23F

CJUDFN6 ¢ DPAK+

J New PW-Mold (2 TSON Advance

#TSM =USM
X TO-220SM

J7J New PW-Mold2
AUFM < SSM

% SOP-8 P SOP Advance

@ TO-220NIS

® T0-220SIS
+VESM 4CST3 < CST3B &CST4 +SMV US6 %UF6 +ES6

E370-220

& TFP Notes:

*CST6D

() = Ros(on) max
$=10-V drive
#=2.5-V drive

8-V drive

P =P-ch
9!
c

NS = N-ch + SBD
h-speed diode CN = Complementary N-ch  PS = P-ch + SBD
h CP = Complementary P-ch

[ 1= Under development

PD = P-ch + Driver

(load switch)




Vbss Vbss
E,—(/S/) 20 30 40 50 60 75 80 100 120 200 250 300 450 500 525 550 600 900/1000 b—(/(\\)/)
24 PP TPCA8109 (0.009)® N> TPCA8050-H (0.0142)® 24
25 EITK25E06K3 (0.018)® ®TK25A10K3 (0.040)® ® TK25A20D (0.07)® 25

N @ TPCC8073 (0.0045)
27 33V N©TPCC8076 (0.0047)® 27
N TPCC8062-H (0.0056)©
28 NP TPCA8062-H (0.0056)® NDTPCAB049-H (0.0104)® NP> TPCA8051-H (0.0094)® 28
» TPH5RI06NH (0.0059)®
¥ TK30S06K3L (0.018)®
30 # TJ30S06M3L (0.0218)® 30
32 N> TPCAB059-H (0.0038)® |N PTPCAB047-H (0.0073)® » TPHARGOBNH (0.0046)® © 25K1486 (0.095) 32
N> TPCA8082 (0.0039)®
34 P> TPCA8128 (0.0048)® ©TK34A10N1 (0.0095)® 34
B TK34E10N1 (0.0095)®
35 NS PTPCABA11-H (0.0036)® | 3 TK35804K3L (0.0103)® N> TPCAB048-H (0.0066)® 35
38 N> TPCA8058-H (0.003)® | N PTPCAB046-H (0.0054)® 38
NP> TPCA8081 (0.003)®
NP>TPCA8011-H (0.0035)@ [N [>TK40PO3M1 (0.0108)® | N>TKA40P04M1 (0.011)® ® TK40A08K3 (0.009)® ©TK40A10N1 (0.0082)® 01 TK40J60U (0.08)@
PP TPCA8128 (0.0048)® | ¥ TJ40S04M3L (0.0091)® €1 TK40E10N1 (0.0082)® ©TKA40M60U (0.08)©
40 NS PTPCABA10-H (0.003)® ®TK40A10K3 (0.015)® 40
0 TK40E10K3 (0.015)®
¥ TK40S10K3Z (0.018)®
N>TPCAB057-H (0.0026)®
42 N>TPCA8080 (0.0026)® 42
45 P> TPCA8120 (0.003)® ¢ TK45S06K3L (0.0105)® 45
N[>TK45P03M1 (0.0097)®
46 N »TPCA8045-H (0.0036)® ®TK46A08N1 (0.0086)® 46
£ TK46E08N1 (0.0086)®
N>TPCAB056-H (0.0022)®
48 NP>TPCA8088 (0.0022)® 48
33N> TPCAB075 (0.0024)6
N[>TK50P03M1 (0.0075)® | N >TK50P04M1 (0.0087)& EITK50E06K3A (0.0085)® | EXTK50E08K3 (0.012)© ®TK(50)A12N1 (0.0081)® ©2SK3132 (0.09)@ OTK50J60U (0.065)©@
50 © TK50A04K3 (0.0035)® ¢ TJ50S06M3L (0.0138)® 8 TK(50)E12N1 (0.008)® 50
¥ TK50S04K3L (0.0054)®
51 NS P TPCABA09-H (0.0023)® 51
54 33VNP>TPCAB078 (0.0021)® 54
55 %TK55F08K3L (0.0102)® 55
NPTPCA8055-H (0.0019)®
56 NDTPCAB8087 (0.0019)® 56
60 NI>TK60PO3M1 (0.0064)® | TJ60SO4M3L (0.0063)® 77 TK60S06K3L (0.008)® | &1 TKEOEOBK3 (0.009)® 60
¥ TJB0SOBM3L (0.0112)@® | 4 TK6OFOBK3 (0.0085)@
7 TK65S04K3L (0.0045)® BITKE5E10N1 (0.0048)®
65 ®TK65A10N1 (0.0048)® 65
BITK65G10N1 (0.0046)®
70 ® TJ70A06J3 (0.008)® 70
©TK72A08N1 (0.0047)®
72 D TK72E08N1 (0.0044)® 72
© TK75A06K3 (0.0055)®
75 75
¢ TK80S04K3L (0.0031)® B TK8OEOBK3A (0.0058)® | © TKBOAOBKS (0.0045)®
80 + TJBOS04M3L (0.0052)® 7 TK80S0BK3L (0.0055)@ | ** TKBOFOBK3 (0.0043)© 80
“TK80F04K3L (0.0045)® % TK80F0BK3L (0.0078)®
»TK100F04K3 (0.003)® %+ TK100F06K3 (0.005)© ®TK100A08N1 (0.0032)® | ® TK100A10N1 (0.0038)®
100 +*TK100F04K3L (0.003)® DI TK100E08N1 (0.0032)® | X TK100E10N1 (0.0034)® 100
++TJ100FO4M3L (0.0036)® RITK100GO8N1 (0.003)® | KITK100G10N1 (0.0032)®
130 %+ TK130F06K3 (0.0034)® -
TK150F04K3 (0.0021)® ++TJ150F0BM3L (0.0056)®
150 “TK150F04K3L (0.0021)® 150
+%TJ150F04M3L (0.0028)®
n Notes:
Legend | Productseries (@ :x-MOSIl @ :n-MOSV 3 : i-MOSVI Package <>PW-Mini )Vvs-8 WVS-6 4PS8 ATO-92MOD | NewPW-Mold () TSON Advance ] New PW-Mold2 % SOP-8 P SOPAdvance 4 TO-220NIS ~ ® T0-220SIS ~ E1TO-220 & TFP ( ?SSRDS(ON) max =18V drive =P-ch NS =N-ch+SBD  PD =P-ch+ Driver
@ : L*7-MOSV ® : L>n-MOSVI ® : U-MOS @ : n-MOSVII #T0-220SM(W) []TO-3P(N) OTO-3P(N)IS @TO-3P(L) [ ChipLGA 3 S-Mini <+TSM *USM AUFM & SSM +VESM 4CST3 <-CST3B &CST4 +#SMV JUS6 #%UF6 +ES6 %CST6D =10y drive X = High-speed diode ON = SSrTSfSnTSRSR’, Neeh [P?z—&gz:disgopmem (load switch)
: t-MOSIV : DTMOSII AUSV  #UFV @ESV [>DPAK [MSOT-23F [JUDFN6 7rDPAK+ [X TO-220SM
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4-1 Packaging Options

@ SSM Series

The SSM Series comes in small, thin packages suitable for portable devices. Chip-scale packages (1006 size) help reduce system size.

CST3 CST3B VESM (sor723

Chip-Scale Package, Transfer Molded, 3-Pin  Chip-Scale Package, Transfer Molded, 3-Pin, B-Type Very Extreme Super-Mini Small Super-Mini Ultra-Super-Mini
( Typical product: SSM3K35CT ) (Typical product: SSM3J46CTB ) (Typical product: SSM3K35MFV) (" Typical product: SSM3K35FS ) (Typical product: SSM3K15AFU)
6.1 Thickness: 8 Thickness: 1.2 0~B Thickness: 6 0-8 Thickness: Thickness:
020 0.38 typ. 0532 0.48 typ. @ 0.5 typ. L 0.7 typ. 0.9 typ.
g @@ NS >
> Z Ny
A . S . R A . 1 A . ]
Unit: mm Unit: mm < Unit: mm RS Unit: mm Unit: mm
| UFM ____JIS-Mini (sorssescso) CST4 ESV (sorssy
Ultra-super-Mini Flat lead Super-Mini Thin Super-Mini Chip-Scale Package, Transfer Molded, 4-Pin Extreme Super-mini, 5-pin
(‘Typical product: SSM3J130TU ) (_ Typical product: SSM3K15F ) (_ Typical product: SSM3J326T ) ( Typical product: SSMak27CT ) ( Typical product: SSM5N15FE )

g .
Thickness:

1
04dy Thickness: 2‘9 Q Thickness: 9 Thickness: 6 Thickness:
NS 0.7 typ. 11 typ. Z 0.7 typ. 0815 0.38 typ. @ 0.55 typ.
>
%
a

e BN B NS
mg>”’>/ Unit: mm m > m&, N&L

&t Unit: mm Unit: mm e Unit: mm Unit: mm
USV (soT-353)(SC-88A) SMV (sOT-25)(SC-74A) CST6D ES6 (soT-563)
Ultra-Super-mini, 5-pin Ultra-super-mini, Flat lead, 5-pin Super-Mini, 5-pin Chip-Scale Package, Transfer Molded, 6-Pin, D-Type Extreme Super-mini, 6-pin

(Typical product: SSM5N15FU ) ( Typical product: SSM5H12TU ) (_ Typical product: SSM5H14F ) (Typical product: SSMGN37CTD)  ( Typical product: SSMEN3GFE )

0 1-25 Thickness: Z,O 1-7 Thickness: 2,9 l'e Thickness: 0 09 Thickness: 1,6 1'2 Thickness:
Z 0.9 typ. 0.7 typ. 1.1 typ. N 0.38 typ. 0.55 typ.
= o 57 cx >
e~ NN N N
RS Unit: mm U> Unit: mm m&’ Unit: mm = Unit: mm R Unit: mm

| US6 sorasascasn | UF6 B SOT-23F _J  UDFN6 _J  UDFNGB

Ultra-Super-mini, 6-pin Ultra Super mini Flat lead 6-pin SOT-23 Flat lead Ultra Small Dual Flat Non-leaded 6-pin Ultra Small Dual Flat Non-leaded 6-pin
(Typical product: SSM6N15AFU ) (Typical product: SSM6J409TU ) ( Typical product: SSM3J327R ) (Typical product: SSM6G18NU ) (Typical product: SSM6J501NU )
0 1-25 Thickness: 2'0 L Thickness: 2-9 l‘% Thickness: 2-0 2-() Thickness: Thickness:
@ 0.9 typ. 0.7 typ. 0.8 typ. 0.75 typ. 0.75 typ.
2 <~ = >
<5 | s | >>»/ y@/
LN?»/ . N}?/ . RN N > N > N
-1 Unit: mm % Unit: mm SF Unit: mm S5 Unit: mm S Unit: mm

@ TPC Series

The TPC Series comes in small, thin packages suitable for portable devices. The latest TSON Advance package allows the maximum permissible
power dissipation equivalent to SOP-8, but occupies 64% less board space.

____ps8 __J  ChipLGA TSON Advance

Very Thin & Small, 6-pin Very Thin & Small, 8-pin Progressive & Small 8-pin Series Land Grid Array (Typical product: TPCC8062-H )
( Typical product: TPC6113 ) ( Typical product: TPCF8107 ) ( Typical product: TPCP8405 ) ( Typical product: TPCL4201 )

1 . 9 A5 5 . X Thickness:
29 8 Thickness: 2 Thickness: Thickness: Thickness: 0.85 typ.
0.75 typ. 0.8 typ. 0.8 typ. 0.25 typ.
< . 2
/ N
2 . 1 . , . 33 g8 .
NS Unit: mm SIARSE Unit: mm Unit: mm Unit: mm > Unit: mm

SOP-8 SOP Advance

(_ Typical product:TPC8074 ) ( Typical product: TPCA8055-H )

5'0 ‘q&‘ Thickness: Thickness:
1.6 typ. 0.95 typ.

2 -

S <> ) .
Unit: mm Unit: mm



4-2 Application Examples and Block Diagrams

@ Cell Phone (Power Supply Circuit)

Battery FET
P-ch single: SSM6J501INU  P-ch single: SSM6J502NU
P-ch single: SSM6J503NU  P-ch single: SSM6J505NU

gmmmmmmmm e
Battery charger I l | l I + / Power supply IC

[P [N i ______ ) | Li-ion battery |

Charger switch
P-ch dual: SSM6P47NU P-ch dual: SSM6P49NU
P-ch + SBD: SSM6G18NU

=

@ Notebook PC (Power Supply Circuit)

2-Phase
Adapter - N
Input H/S: TPCA8065-H
TPCA8068-H
D @ /f'—;ll\ L/S: TPCA8055-H P \/core
=/ &/ TPCA8057-H
19V TPCAB059-H @
{ N
Charger I H/S: TPCA8065-H p-channel
H/S: TPCC8066-H s 1ot load switches
TPCCB067-H ' - GFX
LIS: TPOCB066H TPCA8057-H TPC8123/8127
 TPCCa060 H \ TPOABOS9-H TPCC8104/8105
y TPC6111
Dual: TPC8223-H p . TPCF8105/8107
TPC8224-H SSM3J327R

H/S: TPCC8065-H SSM3J328R
TPCA8065-H 15V
L/S: TPCA8059-H
> = @
{ N
Battery H/S: TPCC8066-H
TPCC8067-H 1.05V N-channel
L/S: TPCC8065-H load switches
§ J

TPC8074/8073
TPCC8074/8073
( ) TPC6011
H/S: TPCC8066-H SSM3K333R
Lis: TPOCB085H LoV el
’ general-purpose
switches
( ) SSM3K7002BF
H/S: TPCC8066-H
TPCC8067-H 3.3V/5V
L/S: TPCC8065-H
. 7
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4-2 Application Examples and Block Diagrams

@ Lithium-lon Secondary Battery (Battery Protection Circuits)

Cell Phones

P+ P-
o)

Control IC

|

Dual N-ch MOSFET

Notebook PCs

(Example using P-channel MOSFETS)

P+

P-

Control IC

[

»
L

A

N

o T

Microcontroller

Single P-ch MOSFET x 2

Single N-ch MOSFET x 2

N

A

=0

« PS-8 (dual) (
* Chip LGA « SOP Advance
* SOP-8
* TSON Advance
* SOP Advance
* SOP-8
° TSON Advance
@ Motor Driver (Power Driver Circuit)
.‘g
e
= > > » 3
@ Pre-driver =
2 g > 2
§ E Protection ;
circuit g
a

/!

P/N-ch complementary MOSFET

*VS-8 Series (dual)
* PS-8 Series (dual)
* SOP-8 Series (dual)




4-3 Low-Vbpss MOSFET Roadmaps

@ Roadmap for Trench MOSFETs
M High-Speed, Low-Vpss U-MOS

30

N-ch 30 vV

10 ®o

Qsw (nC)
Iy
*
&
&

/
/

H Technology Trend of Low-Voltage U-MOS (Low Ron)

Continued reduction of on-resistance achieved by employing the

latest microfabrication technology
30

—I U-MOSIV I

25

Measurement conditions: Ves = +10 V

I U-MOSV I

P-ch 30 V

N
o

U-MOSIIT

U-MOSIV

RonA (mQ-mm?)
=
(4]

=
o

U-MOSVI

N-ch 30 V
5
1 0 I I I I I I I I
1 50 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Rbs(on) (MQ)
@ Package Options
100 ‘
|
SOP Advance
TSON Advance
SOP-§
P$-8
10 UDFN6
. VS-8
UF6 {ﬁ S-6
< Chip LGA B UM SOT-23F
g TsS™M
= E S-Mini
= =56 {IF
O SMV
£ CST3B
S
o UFV ﬁ
use
1
VESVI SOV ISIVI
CST4
Ei s =l il
asTs
B
CS[r3 ESV usv
0.1 o Ik
0.1 10 100

Footprint Area (mm2)
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H Ultra-Small Packages

S-Mini USM SSM VESM CST3 uUSs6 usv ESV CST6D
| e = I I O O N N O i
{ i Of | e e | i e
=t —{ |e—0.425 mm —{ =04 mm —Af—02mm f—0.425 mm }—0.425 mm —f—02mm
—{ [—05mm
Fo::g:m 7.3 mm? 42mm? | 26mm? | 14mm? | 0.6mm? | 42mm? | 42mm? | 2.6mm? | 0.9 mm?
Permissible Power (Note2) (Note2)
Dissipation 0.2wW 0.2W 0.1W 0.15W 0.1W 0.2wW 0.2W 0.15W 0.14W
(Note)
?&gh)t 1.4 mm 1.1 mm 0.9 mm 0.55 mm 0.4 mm 1.1 mm 1.1 mm 0.6 mm 0.4 mm

H Thermally Enhanced Compact Packages

Note: Mounted on FR4 Board (25.4 mm x 25.4 mm)

Note2: Mounted on FR4 Board (10 mm x 10 mm)

TSM UF6 SMV UFV UFM ES6 CST3B CST4 | SOT-23F | UDFN6/
v UDFN6B
Padid] finn 22 iy fmy ‘l»ﬁmw" 0gmm 08mm ™ Zomm
efl i ef = S ! e g Ei'l_“-
B @ | |m | IE o | w0 |
T_l 06 mm —s{}—02mm o feosmm —|k—0.2mm —le—0.2mm —s{}—0.2mm
Fo;\):ggnt 81mm? | 42mm? | 81mm? | 42mm? | 42mm? | 26mm? | 1.0mm? | 1.0mm? | 7.0 mm? | 4.0 mm?
Permissible Power
Dissipation 0.7W 0.5wW 0.75W 0.5wW 05w 0.5wW 1.0W 0.4W 1.0W 1.0W
(Note)
'?&igxh)t 0.85mm | 0.75 mm 1.4mm | 0.75mm | 0.75 mm 0.6 mm 0.5 mm 0.4 mm | 0.88 mm 0.8 mm
Note: Mounted on FR4 Board (25.4 mm x 25.4 mm)
B Thermally Enhanced Packages B Compact Packages
SOP Adv. SOP-8 | TSON Adv. VS-8 VS-6 PS-8 Chip LGA
: : : e | B | _Em |
: : Ei [ i E
v ‘3.3 n;r —f Fossmm | = — f—0.95mm NA k—0.65 mm h
T5mm | T 5mm |
) E )
Foopnnt 30mm2 | 30mm? | 10.9 mm? o prt 55mm? | 8imm? | 81mm? | 2.56 mm?
Permissible Power Permissible Power
Dissipation 28W 1.9W 1.9W Dissipation 25W 22w — =
(Note) (Note)
Height 1.0 mm 1.9 mm 0.9 mm Height 0.85 mm 0.85 mm 0.85 mm 0.25 mm

Note: Mounted on FR4 Board (25.4 mm x 25.4 mm)

Note: Mounted on FR4 Board (25.4 mm x 25.4 mm)




4-4 Low-Vbss, High-Speed MOSFETs

@ Synchronous Rectification DC-DC Converters — Block Diagram, Timing Chart and Power Loss Factors

M Block Diagram H Timing Chart
Control IC-side Synchronous-side
(switch and high-side) (low-side)
MOSFETs MOSFET
L

. D g s .
Vin O 1t 00
_| 4
Control T
IC

;

Vce

High-side MOSFET: Turn-off loss

High-side MOSFET: Conducting loss

High-side MOSFET: Turn-on loss

Low-side MOSFET: Self-turn-on loss

Dead time: Diode loss

Low-side MOSFET: Conducting loss Dead time 1 Dead time 2

@ Synchronous Rectification DC-DC Converters
— Summary Results of Power Loss Simulation and Key Parameters for MOSFETs

8.00
Key Parameters to Improve Efficiency
7.00 Conditions Efficier:cy
« Input Voltage: 19 V 82.49% Synchronous-side MOSFET
 Output Voltage: 1.5V
6.00 « Frequency: 1 MHz <— Others (drive loss, etc.) Q Very low Rps (oN)
T A . (© Reduction of the self-turn-on losses
g 5.00 <— Conducting loss é ; Low Qrr
S 29 Low Cgd, Cgd/Cgs
-% 4.00 <— Dead time loss (off) é g Low rg
o Efficiency <— Self-turn-on loss (%, z Optimized Vin
9 = _
% 3.00 85.13% < Deadtimeloss on) W Shoot-through current control
8 | Iaehendessek ol A -
1 A Low Qg
Eg;c;%l: /cy <4— Turn-off loss E
2.00 e 0 & Switch-side MOSFET
<«— Conducting loss % g K . .
_:(') = Q High-speed switching
= [0}
1.00 <— Turn-on loss (% '% Low Qsw
5 Low rg
<
QG0 | | TH I I v @ Low Ros on)
5 10 20
Output Current (A)
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¥~ B Low-Vpss MOSFE

@ Synchronous Rectification DC-DC Converters — Etficiency Improvement by Thermally Enhanced Package and New Process Technology

B Thermally Enhanced Package

In addition to the "SOP Advance", Toshiba has developed "TSON Advance" package which keeps equivalent power dissipation while
reducing the footprint area by 64% compared to the industry-standard SOP-8 package.
Toshiba offers a variety of packages that can realize high-power density.

<>

SOP Advance SOP-8 TSON Advance PS-8
= X E
£ E
© © (%) R AN
88 |2 9 |
A .3 mm 9 mm
5mm ‘ 5 mm 17
SOP Advance SOP-8 TSON Advance PS-8
; 2 2 10.9 mm? 8.1 mm?
Footprint Area 30 mm 30 mm (-64%) (-73%)
L 2.8W 1.68W
Power Dissipation (+47%) 19w 19w (-12%)
g 1.0 mm 0.9 mm 0.85 mm
Height (-47%) 1.9 mm (-53%) (-55%)

B New Process Technology

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

Percentage relative to SOP-8

Rps(on) Typ. @4.5 V (mQ) rg Typ. (Q) Cgd/Cgs Typ. (%)
TPCA8055-H (U-MOSVII-H) New Product 1.9 14 6.0
TPCA8028-H (U-MOSVI-H) 2.3 1.0 6.8
TPCA8019-H (U-MOSV-H) 3.1 1.0 6.6

Efficiency Characteristics
=300 kHz, ViN=19.5 V, Vour = 1.1 V, ISL62881EVkit

Maintains efficiency while reducing the

footprint areas and costs Efficiency improvement offered by new MOSFETs

90 90
88 88
" X g6 // q
/ / AN
g m / S 84 \\
g g N
.g _g
£ 82 £ 82 V\ A
N
0.6% ease in e €
80 80 | \\‘
I I N\
High-side MOSFET Low-side MOSFET| N High-side MOSFET  Low-side MOSFET y \\
78 | ——TPCA8065-H (1p) + TPCA8055-H (1p) New product 78 [1 —— TPCAB8065-H (1p) + TPCA8055-H (1p) New product N
|| —— TPCA8030-H (1p) + TPCA8036-H (2p) Conventional || —— TPCA8030-H (1p) + TPCA8028-H (1p) Conventional
device device
76 I I I I I I I I 76 I I I I I I I I
0 5 10 15 20 25 0 5 10 15 20 25

lout (A) lout (A)



@ Synchronous Rectification DC-DC Converters — MOSBD (MOSFET with SBD)
M External SBD

@ Low-side MOSFET turned on
00—

@ Dead time @ High-side MOSFET turned on

»
1]

Current

Current Current

When an SBD is added externally, the SBD can't function fully
due to the influence of wire inductances (Ls and La); thus a body
diode current during the dead time becomes larger and causes
the following penalties.

1: Increase in the conducting loss of the body diode
2: Increase in the reverse recovery loss due to high di/dt
3: Induces a self-turn-on phenomenon due to high di/dt

e

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
20

E MOSFET channel current

10 E Body diode current

0.0 F

SBD current

10 b

\\\\\\

691.04u
time (s)

Ls=La=0.5nH

691.07u

691.10y

MOSFET with SBD (MOSBD)

20
F MOSFET channel current

10 F
E SBD current

0.0 F

10 E

\\\\\\\

g Body diode current \ i'

691.04u
time (s)

Ls=La=0.01nH

691.07u

Efficiency Characteristics
f =300 kHz, ViN=19.5 V, Vout = 1.1 V, ISL62881EVkit

691.10u

90 90
88 88 — ~
74 N
) \\\\ /4 \\\\
86 7 / \ \ 86 ; k
NN N
/ N / N
S 84 \\\\ < 84 \
= AN = N
5 AN 5
2 82 \ 2 82
w w a
N A Part count reduction
1.4% increase in efficiency \
80 \ 80 | |
High-side MOSFET  Low-side MOSFET \\ High-side MOSFET Low-side MOSFET /
78 H ——TPCA8065-H (1p) + TPCABA09-H (1p) MOSBD 78 H ——TPCAB8065-H (1p) + TPCABA09-H (1p) New product
AN
|| ——TPCAB8030-H (1p) + TPCAB055-H (2p) Standard N —— TPCA8030-H (1p) + TPCABA02-H (2p) Conventional
MOSFET N device
76 I I I I T I I 76 I I I I I I I
0 5 10 15 20 25 5 10 15 20 25
lout (A) lout (A)
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@ High-Speed MOSFET Lineup

Circuit Absolute Maximum Ratings Dot Nomh ek Rps(on) Max (me) Qsw '\I’/yp.(_nC) Clss series
Configuration | voss (vy | vess )] 1o () art Number ackage I\i((‘;s\ll = |:‘/.<;slv = |\2/%s|v = VD@ss L:(S(;s (PF)

20 +12 40 TPCA8011-H # SOP Advance — 35 75 16 2900 U-MOSII-H
+20 5.9 TPC6008-H VS-6 60 74 — 0.9 232 U-MOSVI-H
+20 8 TPCC8061-H 26 29 — 35 630 U-MOSVI-H
+20 9 TPCC8067-H 25 33 — 1.9 690 U-MOSVII-H
+20 11 TPCC8066-H 15 19 — 3.2 1100 | U-MOSVII-H
+20 13 TPCC8068-H TSON Advance | 11.6 16 — 3.3 980 U-MOSVII-H
+20 13 TPCC8065-H 11.4 14.5 — 4.3 1350 | U-MOSVII-H
+20 19 TPCC8064-H 8.2 10.6 — 5 1600 | U-MOSVII-H
+20 27 TPCC8062-H 5.6 7.1 — 7.4 2400 | U-MOSVII-H
+20 9 TPC8067-H 25 33 — 1.9 690 U-MOSVII-H
+20 11 TPC8066-H 16 19 — 3.2 1100 | U-MOSVII-H
+20 13 TPC8065-H 11.8 14.9 — 43 1350 | U-MOSVII-H
+20 16 TPC8064-H 8.4 10.8 — 5 1600 | U-MOSVII-H
+20 17 TPC8063-H 7 8.9 — 5.9 1900 | U-MOSVII-H
+20 18 TPC8062-H SOP-8 5.8 7.3 — 7.4 2400 | U-MOSVII-H
+20 18 TPC8059-H 4.0 5.0 — 9.1 2900 | U-MOSVII-H
+20 18 TPC8058-H 3.2 4.0 — 12 3600 | U-MOSVII-H

30 +20 18 TPC8057-H 2.8 3.4 — 14 4300 | U-MOSVI-H
+20 18 TPC8056-H 2.4 2.9 — 17 5200 | U-MOSVII-H
+20 18 TPC8055-H 2.1 25 — 21 6400 | U-MOSVII-H
+20 15 TPCA8068-H 11.6 16 — 3.3 980 U-MOSVII-H
+20 16 TPCA8065-H 11.4 14.5 — 43 1350 | U-MOSVII-H

Nch | single +20 20 TPCA8064-H 8.2 10.6 — 5 1600 | U-MOSVII-H
+20 22 TPCA8063-H 6.8 8.7 — 5.9 1900 | U-MOSVII-H
+20 28 TPCA8062-H 5.6 7.1 — 7.4 2400 | U-MOSVII-H

SOP Advance
+20 32 TPCA8059-H 3.8 4.8 — 9.1 2900 | U-MOSVII-H
+20 38 TPCA8058-H 3 3.8 — 12 3600 | U-MOSVII-H
+20 42 TPCA8057-H 2.6 3.2 — 14 4300 | U-MOSVII-H
+20 48 TPCA8056-H 2.2 2.7 — 17 5200 | U-MOSVII-H
+20 56 TPCA8055-H 1.9 2.3 — 21 6400 | U-MOSVII-H
+20 40 TK40P0O3M1 10.8 14.4 — 5.7 1150 U-MOSVI-H
+20 45 TK45P03M1 DPAK 9.7 12 — 8 1500 U-MOSVI-H
+20 50 TK50P03M1 7.5 9.8 — 8.2 1700 U-MOSVI-H
+20 60 TK60PO3M1 6.4 7.8 — 13 2700 U-MOSVI-H
+20 5.3 TPC6009-H VS-6 81 98 = 1.0 225 U-MOSVI-H
+20 12 TPC8052-H 11.5 13.3 — 6.6 1620 U-MOSVI-H
+20 16 TPC8047-H sop-8 7.6 8.8 — 11 2590 U-MOSVI-H
+20 18 TPC8046-H 5.7 6.6 — 15 3545 U-MOSVI-H
+20 18 TPC8045-H 3.9 4.4 — 23 5800 U-MOSVI-H

20 +20 20 TPCA8052-H 11.3 13.1 — 6.6 1620 U-MOSVI-H
+20 32 TPCA8047-H 7.3 8.5 = 13 2590 U-MOSVI-H
20 | 38 | TPCA8046-H SOP Advance =263 | — 15 3545 | U-MOSVIH
+20 46 TPCA8045-H 3.6 4.1 — 23 5800 U-MOSVI-H
+20 20 TK20P04M1 29 34 — 3.7 985 U-MOSVI-H
+20 40 TK40P04M1 DPAK 11 13.4 = 7.4 1920 U-MOSVI-H
+20 50 TK50P04MA1 8.7 10.2 — 9.4 2600 U-MOSVI-H

#: With protection Zener diode between gate and source



Circuit Absolute Maximum Ratings Ros(on) Max (mQ) Qsw Typ.(NC) | o )
Configuration | Voss | Vess [ b Part Number Package IVesl= | IVesl= | IVesl= | IVesl= @Vos = (PF) Series
M|l VM| ® 10V 6V 45V | 25V | Vpssx0.8
20 | 6.1 | TPC6010-H VS-6 59 — 63 — 27 640 U-MOSVI-H
+20 TPCP8007-H PS-8 57 — 64 — 27 640 U-MOSVI-H
£20 TPC8053-H 225 — 24.2 — 6.7 1620 | U-MOSVI-H
+20 11 | TPC8050-H sop-8 14.5 — 15.6 — 9.2 2590 | U-MOSVI-H
+20 13 | TPC8049-H 10.7 — 11.5 — 13 3545 | U-MOSVI-H
+20 16 | TPC8048-H 6.9 — 7.4 — 17 5800 | U-MOSVI-H
. £20 15 | TPCA8053-H 22.3 — 24 — 6.9 1620 | U-MOSVI-H
Single 20 | (14) | TPH14006NH (14) (19) — — (6.3) (1020) | U-MOSVIII-H
20 | (22) | TPH7R506NH (7.5) (33) — — (14) (1785) | U-MOSVIII-H
20 | 24 | TPCA8050-H 14.2 — 15.3 — 10 2590 | U-MOSVI-H
SOP Advance

Noch 20 | 28 | TPCA8049-H 10.4 — 11.2 — 13 3545 | U-MOSVI-H
20 | (28) | TPH5R906NH (5.9) (14) — — (18) (3100) | U-MOSVIII-H
20 | (32) | TPH4R606NH (4.6) 1) — — (19) (3050) | U-MOSVIII-H
+20 35 | TPCA8048-H 6.6 — 7.1 — 19 5800 U-MOSVI-H
80 +20 13 | TPC8051-H SOP-8 9.7 — 10.1 — 16 5800 U-MOSVI-H
20 | 28 | TPCA8051-H SOP Advance | 9.4 — 9.8 = 18 5800 | U-MOSVI-H
#20 | 65 | TPCP8205-H PS-8 26 — 29 — — 830 U-MOSVI-H
30 +20 8 TPC8224-H 26 — 34 — 1.9 690 | U-MOSVII-H
Dual +20 9 TPC8223-H 17 — 21 — 3.6 1100 | U-MOSVII-H
40 +20 | TBD | TPC8227-H SOP-8 (33) — (40) — TBD 640 U-MOSVI-H
60 20 | TBD | TPC8228-H (57) — (64) — TBD 640 U-MOSVI-H
80 20 | TBD | TPC8229-H (80) — (87) — TBD 640 U-MOSVI-H
P-ch | Single | -30 +20 -5 TPC6109-H # VS-6 59 = 83 = 4.8 471 U-MOSIII-H
#20 | 35 | TPCA8A11-H 3.6 — 4.6 — 10 3200 | U-MOSVII-H
MOSBD | Single | 30 +20 | 40 | TPCA8A10-H SOP Advance | 3.0 = 3.8 — 12 4000 | U-MOSVII-H
20 | 51 | TPCA8A09-H 2.3 — 2.8 — 17 5900 | U-MOSVII-H

#: with protection Zener diode between gate and source




4-5 Low-Vpss, Low-Rpson) MOSFETS (for Lithium-lon Battery Protection) ]

@ Roadmap of MOSFETSs for Lithium-lon Battery Applications

14 { |
P-ch/N-ch
12} | |
SOP-8 (30 V)
SOP-8
6}‘10 L SOP A TSON Advance
£ SOP-8
8 SOP Advance
c
g | \ |
'g 8 For low-capacity cells
& TPC8084
o © TPCB041, ete. TPC8074, TPC8086
6 TPCC8074, TPCC8084
Reduced wire resistance ‘ For mid-capacity cells ;Egg%‘% Jﬁgg‘ggwe
. N % @ TPC8028, etc. Teaos 2’
SR - Tecksy oy
2| [ @Tson g I
= vance 5
@ TPCAB026, etc. TPC8087, TPCA8087
® soP-8
® SOP Advance
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
N-ch III N-ch IV N-ch VII > N-ch VIII
@ Packaging

2005 2006 2007 2008 2010 2011
TSSOP Advance
SOP Advance| . ; |
.| W
3 SOP-8 '
]
o
2 b
E | | | |
P-ch  U-MOSIV U-MOSV
| l |
| N-ch U-MOSIV U-MOSVII U-MOSVIII
Ps-8
STP = ‘ T reeee——
& | W 572
. ENNEREREREED
R OP-0 ‘ B| ChipLGA |
MOSFET + Control IC | \
\ | | |
| | | | | |
N-ch U-MOSIV U-MOSV UMOSVIL >  U-MOSVII




@ Low-On-Resistance N-Channel Power MOSFETs

Absolute Maximum Ratings Cllisuit Robs(on) Max (m) )

Part Number Voss (V) | Vess (v) o (A) Package Configuration |\£%s\|/: |\A/'<-355|V: I\foslvz |\£<355|V = Series
TPCL4201 20 +12 6 — 31 33 52 U-MOSV
TPCL4203 24 +12 6 Chip LGA N-ch Dual — 36 38 55 U-MOSV
TPCL4202 30 +12 6 — 40 42 64 U-MOSV
TPCC8093 20 +12 21 — 5.8 — 9.5 U-MOSVII
SIDP1 30 +20 TBD (6.3) TBD — — U-MOSVIII
SICA7 30 +20 TBD (4.3) TBD — — U-MOSVIIT
TPCCB8068-H 30 +20 13 11.6 16 — — U-MOSVII-H
TPCC8065-H 30 +20 13 11.4 145 — — U-MOSVII-H
TPCC8074 30 +20 20 TSON Advance 6.3 8.5 — — U-MOSVII
TPCC8073 30 +20 27 4.5 5.9 — — U-MOSVII
TPCC8084 # 33 +20 21 6.7 9 — — U-MOSVII
TPCCB8076 # 33 +20 27 4.6 6.2 — — U-MOSVII
TPN2R503NC 30 +20 (40) (2.5) (4.1) — — U-MOSVIIT
TPC8065-H 30 +20 13 11.6 14.7 — — U-MOSVII-H
TPC8092 30 +20 15 9 11.1 — — U-MOSVII
TPC8074 30 +20 17 6.5 8.7 — — U-MOSVII
TPC8086 # 30 +20 17 6.4 8.5 — — U-MOSVII
TPC8076 30 +20 18 4.9 6.5 — — U-MOSVII
TPC8073 30 +20 18 4.7 6.1 — — U-MOSVII
TPC8085 # 30 +20 18 N-ch Single 4.7 6.1 — — U-MOSVII
TPC8082 30 +20 18 SOP-8 4 5 = = U-MOSVIL
TPC8081 30 +20 18 3.2 4 — — U-MOSVII
TPC8080 30 +20 18 2.8 3.4 — — U-MOSVII
TPC8088 30 +20 18 2.4 2.9 — — U-MOSVII
TPC8087 30 +20 18 2.1 2.5 — — U-MOSVII
TPC8084 # 33 +20 17 6.9 9.2 — — U-MOSVII
TPC8075 33 +20 18 2.6 3.3 — — U-MOSVII
TPC8078 33 +20 18 2.3 2.8 — — U-MOSVII
TPCAB8068-H 30 +20 15 11.6 16 — — U-MOSVII-H
TPCA8082 30 +20 32 3.8 4.8 — — U-MOSVII
TPCAB8081 30 +20 38 3 3.8 — — U-MOSVII
TPCAB8080 30 +20 42 2.6 3.2 — = U-MOSVII
TPCAB8088 30 20 8 SOP Advance 2.2 2.7 — — U-MOSVII
TPCA8087 30 +20 56 1.9 2.3 — — U-MOSVII
TPCAB8075 33 +20 48 2.4 3.1 — — U-MOSVII
TPCA8078 33 +20 54 2.1 2.6 — — U-MOSVII

#: With protection Zener diode between gate and source
@ Low-On-Resistance P-Channel Power MOSFETs
Absolute Maximum Ratings A Rbs(on) Max (m€)
Part Number Package C_lrcun . IVesl = IVesl = Vasl = Vasl = Series
Voss (V) | Vess (V) Ip (A) Configuration 10V 45V 4V 25V

TPCC8136 -20 +12 -9.4 — 16 — 21 U-MOSVI
TPCC8137 -20 +12 -13 — 10 16 30 U-MOSVIII
TPCC8138 -20 +12 -18 — 75 11 21 U-MOSVIII
TPCC8131 -30 +20 -10 TSON Advance 17.6 23 — — U-MOSVI
TPCC8103 -30 +20 -18 12 — 25 — U-MOSV
TPCC8104 -30 —25/+20 -20 8.8 12.4 — — U-MOSVI
TPCC8105 -30 —25/+20 -23 7.8 10.4 — — U-MOSVI
TPC8129 -30 —25/+20 -9 22 28 — — U-MOSVI
TPC8125 -30 —25/+20 -10 13 17 — — U-MOSVI
TPC8126 -30 —25/+20 -11 10 14 — — U-MOSVI
TPC8123 -30 —25/+20 -11 9 12.5 — — U-MOSVI
TPC8127 -30 —25/+20 -13 ) 6.5 8.9 — — U-MOSVI

P-ch Single

TPC8128 -30 —25/+20 -16 SOP-8 5 6.9 — — U-MOSVI
TPC8117 —-30 +20 -18 3.9 — 7.9 — U-MOSV
TPC8120 —-30 —25/+20 -18 3.2 4.2 — U-MOSVI
TPC8134 —40 —25/+20 -5 52 66 — — U-MOSVI
TPC8132 —40 —25/+20 -7 25 33 — — U-MOSVI
TPC8133 —40 —25/+20 -9 15 18 — — U-MOSVI
TPC8124 —40 —25/+20 -12 8 10 — — U-MOSVI
TPCA8131 -30 —25/+20 -13 17 22 — — U-MOSVI
TPCA8109 -30 —25/+20 —24 9 13 — — U-MOSVI
TPCA8128 -30 —25/+20 —40 SOP Advance 4.8 6.7 — — U-MOSVI
TPCA8106 -30 +20 —40 3.7 — 7.8 — U-MOSV
TPCA8120 -30 -25/+20 —45 3 4 — — U-MOSVI

#: With protection Zener diode between gate and source
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4-6 Low-Vbss MOSFET Lineup

)

@ Semi-Power P-Channel Single MOSFETs

Unit: mm

Rbs(on) Max (mQ)

(Note)

Vi Vi | Ciss ; *Internal
Package Part Number ([\’/S)S 83/5)5 (K) Vesl = [ Vesl = [ Nesi= [ Nesi= [ Nesl= | op Series | o e ctions Land Pattern
12V | 15V | 18V | 25V | 45V Example
VESM [
:J_g |j SSM3J56MFV | —20 | +8 |-0.8 | 4000 900 660 480 390 | 100 | U-MOSVI
S U
12 05 L] L]
CST3B
sTE [ SSM3J46CTB | —20 | +8 |20 | — 250 | 178 | 133 | 103 | 290 | U-MOSVI
5 0.48
08 0. TOP VIEW
SSM6J212FE | 20 | +8 (-40| — 94.0 65.4 49.0 40.7 | 970 | U-MOSVI
ES6 038
(SOT-563) SSM6J215FE | 20 | +8 [-3.4 | — 154 104 79 59 | 630 | U-MOSVI | 100 E}@JO
@EE:J q SSM6J214FE | -30 | +12 (36| — — 1496 | 776 57 | 560 | U-MOSVI g Lo
- 2 05,0.
=l SSM6J213FE | -20 | +8 |-26 | — 250 178 133 103 | 290 | U-MOSVI | [T LT I
SSM6J207FE | 30 | +20 [-1.4 | — — — —  |491(@4v)| 137 | U-mMOSI
SSM3J132TU | -12 | +6 |54 | 94 39 29 21 17 [2700| U-MOSVI
SSM3J130TU | 20 | +8 |44 | — 63.2 41.1 31 25.8 [1800| U-MOSVI
UFM SSM3J133TU | 20 | +8 |-55| — 88.4 56 39.7 29.8 | 840 | U-MOSVI e
SSM3J134TU | 20 | +8 [-32 | — 240 168 123 93 [ 290 | U-MOSVI =
— [=]
3 [] SSM3J135TU | 20 | +8 [-30| — 260 180 132 103 | 270 | U-MOSVI >
SSM3J113TU | 20 | +12 [-1.7 | — — = 249 |169(@4v)| 370 | u-mosm | LL—— jualins|
2007 |'sSM3J117TU | 30 | =20 |-2.0 | — — — —  [225(@4v)| 280 | U-MOSI 06sT | Toss
SSM3J118TU | -30 | +20 [-1.4 | — — — —  [480(@4v)| 137 | uU-mOSI
SSM3J112TU | 30 | +20 [-1.1 | — — — —  [790(@4v)| 86 | u-moOsI
SSM6J414TU | 20 | +8 | -6 = 54 36 26 221 |1700| U-MOSVI
UF6 SSM6J409TU | 20 | +8 [-95| — 72.3 46.2 30.2 221 |1100| U-MOSV
SSM6J412TU | 20 | +8 (40| — 99.6 67.8 51.4 427 | 840 | U-MOSVI
S d SSM6J50TU | —20 | +10 [-25 | — —  |05(@20v) 100 64 | 800 | U-MOSIV
“;OU ~ | sSM6J401TU | 30 | +20 |25 | — — — —  |145(@4v)| 730 | U-Mosm
' SSM6J402TU | -30 | +20 |20 | — — — —  |225(@4v)| 280 | U-MOSII
SSM6J410TU | -30 | +20 [-2.1 | — — — —  |393(@4v)| 120 | U-MOSII
SSM6J505NUs: | 12 | +6 [-10 | 70 23 20 15 12 [3000| U-MOSVI
UDFN6B
= D SSM6J501NU | 20 | +8 (-10 | — 43 26.5 19 15.3 |2600| U-MOSVI
o~
SSM6J502NU | —20 | +8 (6.0 | — 60.5 38.4 28.3 231 |1800| U-MOSVI
20 0.75
SSM6J503NU | 20 | +8 [-6.0| — 89.6 57.9 41.7 32.4 | 840 | U-MOSVI
SSM3J328R | 20 | +8 (60| — 88.4 56.0 39.7 29.8 | 840 | U-MOSVI
SOT-23F SSM3J331R | 20 | +8 (40| — 150 100 75 55 | 630 | U-MOSVI [ QEI‘”
N ‘ H:] SSM3J327R | 20 | +8 (-39 | — 240 168 123 93 | 290 | U-MOSVI ’—F'Ef'—l 4 1T°
”29” 408= SSM3J332R -30 | £12 |-6.0 — — 144 72 50 560 | U-MOSVI | T[] 'Tj 0.95 _E}o,gs
SSM3J334R | -30 | +20 [-4.0 | — — — — 105 | 280 | U-MOSVI
TSM SSM3J326T 30 | #12 |-5.6 — — 115 62.5 457 | 650 | U-MOSVI - (HS
) SSM3J314T | 30 | +20 |-35 | — — — — | 100(@4v) | 505 | U-MOSI-H ,% Ha
o N
SSM3J306T | 30 | +20 |24 | — — — —  |225(@4v)| 280 | U-mMOSI “Tl--. m
2.9 ’jﬁ‘* H 5 G
: : SSM3J305T -30 | 20 |-1.7 — — — —  |477(@4V)| 137 | U-MOSI 095 | 0.95
S-Mini
O
2@ q SSM3J325F | 20 | +8 [-20| — 311 231 179 150 | 270 | U-MOSVI ’—,ﬂ
2.9 11 E' ij

sk: Under development (All specs are preliminary.)

* The internal connection diagrams only show the general configurations of the circuits.
Note: For reference only. Land pattern dimensions should be determined empirically.



@ Semi-Power N-Channel Single MOSFETs

Unit: mm

Rbs(on) Max (mQ)

(Note)

Package Part Number V('\)/S)S V((\;/S)S (IK) Vesl = Vasl = Vesl = Vasl = giﬁ Series C;Innr:z(r:r:izlns Land Pattern
1.5V 1.8V 2.5V 4.0V Example
D D D D J—0.5
r\gI T,
< SSM4K27CT 20 | +12 | 05 — 390 260 205 174 | U-MOSII Jg
c|[] [ls SHH
TOP VIEW 02
SSM 1
a 260
H}E [] SSM3K56FS% | 20 | =8 | 08 790 420 330 | (gasy) | 63 |UMOSVIH
1.6 0.7 U \_|
- SSM6K211FE | 20 | +10 | 3.2 118 82 59  |47(@45V)| 510 | U-MOSII
SSM6K202FE | 30 | 12 | 2.3 — 145 101 85 270 | U-MOSII 00 038
(SOT-563) - EE|
SSM6K204FE | 20 | +10 | 2.0 307 214 164 126 195 | U-MOSII ‘Iij%'
3 [:j [] SSM6K208FE | 30 | 12 | 1.9 — 296 177 133 123 | U-MOSII | 8l 9508
o~ wes | SSMBK210FE | 30 | +20 | 1.4 = = — 371 57 | u-Mosm | [T LT OJ
SSM6K30FE 20 | #20 | 1.2 — — — 420 60 | n-MOSVI
SSM3K123TU | 20 | +10 | 4.2 66 43 32 28 1010 | U-MOSII
SSM3K121TU | 20 | 10 | 3.2 140 93 63 48 400 | U-MOSII
UFM SSM3K119TU | 30 | +12 | 25 — 134 90 74 270 | U-MOSII 0.45
SSM3K122TU | 20 | 10 | 2.0 304 211 161 123 195 | U-MOSII [l =
5 [] SSM3K127TU | 30 | +12 | 2.0 — 286 167 123 | 123 | U-MOSII Fr'?ﬂ o =
SSM3K116TU | 30 | 12 | 2.2 — — 135  |100(@45V)| 245 | U-MOSII — mm
2.0 0.7 L] L] [EEQQEN]
: " |SSM3K131TU | 30 | +20 | 6.0 = — —  |415@45V)| 450 | U-MOSIV 065] | Jo.65
SSM3K124TU | 30 | +20 | 2.4 — — — 120 180 | n-MOSVI
SSM3K106TU | 20 | +20 | 1.2 — — — 530 36 | x-MOSVI
UF6 SSM6K403TU | 20 | +10 | 4.2 66 43 32 28 1050 | u-mosm |
SSM6K404TU | 20 | +10 | 3.0 147 100 70 55 400 | U-MOSII [ ]
3 i::] d SSM6K411TU | 20 | 12 | 10 — — 238 [12(@45V)| 710 | U-MOSIV 1
SSM6K406TU | 30 | +20 | 4.4 — — —  |385(@45V)| 490 | U-MOSIV
2.0 0.7 I_l—]l_l T
‘ : SSM6K407TU | 60 | +20 | 2.0 — — — 440 150 | n-MOSV
UDFN6B
S D SSM6K504NU% | 30 | +20 | 9 = = —  |30(@45V)| 650 |U-MOSVIEH
<0k
2.0 0.75
SOT-23F SSM3K329R 30 | 12 | 35 — 289 170 126 123 | U-MOSII s
[1 =
w[ = [j SSM3K333R | 30 | +20 | 6.0 — — —  |a2@45v)| 436 |U-MOSVIH 12
o
o7 [0 | SSM3K335R*k | 30 | 20 | 6.0 — — — | 56(@45V)| 340 |U-MOSVIFH ' )
2.9 0.8 0.95 0.95
SSM3K336R% | 30 | +20 | 3.0 = = —  |140(@45V)| 126 |U-MOSVIEH
o SSM3K310T 20 | #10 | 5.0 66 43 32 28 1120 | U-MOSII
SSM3K309T 20 | +12 | 47 = a7 35 31 1020 | U-MOSII
. SSM3K301T 20 | +12 | 35 — 110 74 56 320 | U-MOSII
o SSM3K316T 30 | +12 | 4.0 — 131 87  |65(@4.5V)| 270 | U-MOSII
— "g‘* SSM3K320T 30 | #20 | 4.2 — — —  |m@45v)| 190 | U-MOSIV
' ' SSM3K318T 60 | +20 | 25 = = —  |uas@45v)| 235 | U-MOSIV

sk: Under development (All specs are preliminary.)

* The internal connection diagrams only show the general configurations of the circuits.
Note: For reference only. Land pattern dimensions should be determined empirically.




@ Semi-Power Dual MOSFETs

Unit: mm

Ros(on) Max (mQ)

(Note)

. Vbss | Vess [[5) Ciss . *Internal
Package Polarity Part Number Vsl =|IVesl =|IVesl =|IVesl = Series . Land Pattern
M | M| A Y5y 18y | 25v] a0v | PP CRIMEEIwTE Example
i O N
240 °
N-ch x 2 SSM6N42FE 20 | +10 | 0.8 | 600 | 450 | 330 90 | U-MOSI
(@4.5V) a2
ES6 T T I 9_33
i O N
(SOT-563) . i
5[ [:::] E] Pchx2 | SSM6P41FE | —20 | +8 |-0.72 | 1040 | 670 | 440 (@3fé)v) 110 | U-MOSV 8 osat
’ Q2
L
16 055 OO
240 1
20 | £10 | 0.8 | 600 | 450 | 330 | oo\ 90 U-MOSII o b;
N-ch + P-ch | SSM6L14FE 3(‘)0
—20 | #8 |-0.72 | 1040 | 670 | 440 110 | U-MOSV o
(@4.5V) e
UDFN6 SSM6P47NU | —20 | +8 | —4 | 242 | 170 | 125 (@iiv) 290 | U-MOSVI il
5 P SSMBP4ONU | —20 | +12 | —4 157 | 76 | %8 | 480 | u-Mosvi " el [ o]
) Sl Rl B (@45v) : . [] st
20" o 64 I=l=id
N-ch x 2 SSM6N55NU | 30 | +20 | 4 — | = | = |@asy| 280 |UMOSVEH &
SSM6N39TU | 20 | +10 | 1.6 | 247 | 190 | 139 | 119 | 260 | U-MOSII R
Q1
N-chx 2 SSM6N24TU 30 | +12 | 05 | — | — | 180 | 145 | 245 | U-MOSII ﬁﬁﬂb%}
Q2
SSM6N40TU | 30 | 20 | 1.6 | — | — | — | 182 | 180 | U-MOSH -
SSM6P54TU | —20 | +8 | -1.2 | 555 | 350 | 228 | — | 331 | U-MOSIV Ooooo
bochx 2 SSM6P39TU | —20 | #8 | -15 | — | 430 | 294 | 213 | 250 | U-MOSII o
SSM6P25TU | —20 | +12 | =05 | — | — | 430 | 260 | 218 | U-MOSII @
UF6 SSM6P40TU | -30 | +20 | -1.4 | — | — | — | 403 | 120 | U-MOSII
20 | +10 | 1.6 | 247 | 190 | 139 | 119 | 260 | U-MOSII
4 SSM6L39TU
20 | #8 | -15| — | 430 | 294 | 213 | 250 | U-MOSII
o 30 [ +12 | 05 | — | — | 180 | 145 | 245 | U-MOSII
N-ch + P-ch SSM6L12TU
20 | 12 | 05| — | — | 430 | 260 | 218 | U-MOSII
30 [+20 | 16 | — | — | — | 182 | 180 | U-MOSII
SSM6L40TU
30 | +20 | -14 | — | — | — | 403 | 120 | U-MOSI
-12 | %12 | -1.0 | — | — | 240 | 160 | 310 | U-MOSII T TT”
SSM6E01TU J
20 | 10 |005| — | — |10Q| — | 11 | n-MOSVI 16
P-ch + N-ch
(Load Switch) 20 | +8 | -18| — | 335 | 180 | 144 | 335 | u-MOSm | =TT
SSM6E03TU B
20 | £10 | 01 [15Q| — | 4Q | 3Q | 93 | n-MOSVI bl e

* The internal connection diagrams only show the general configurations of the circuits.
Note: For reference only. Land pattern dimensions should be determined empirically.



@ MOSFET with a Schottky Barrier Diode

Unit: mm
MOSFET SBD o)
- Note]
Package Polarity| Part Number |Vpss |Vess | Ip rosel S| o i Vi || e [V NEER - Inter?al Land Pattern
™| V| ®» IVasl =|IVesl =|IVasl =|IVasl = (oF) Series ™ | @) @IF onnections Example
15V | 1.8V |25V |40V (A)
SSM5G09TU | -12 | +8 |-15| — | — | 200 | 130 | 550 | U-MOSI | 12 0.5 (043| 0.5 ] |
P-ch+| SSM5G02TU | -12 | +12 [-1.0| — | — | 240 | 160 | 310 | U-MOSII | 12 0.5 (043| 0.5 'y
UFV SBD | SSM5G10TU | —20 | +8 |-1.5| — | 430 | 294 | 213 | 250 | U-MOSII | 20 0.7 |0.39 | 0.5 043
0o SSM5G11TU | -30 | +20 | -1.4| — | — — | 403 | 120 \U-MOSII-H| 30 0.7 {041 | 0.5 == i
0
g ﬂ SSM5H10TU | 20 | +10 | 1.6 | 247 | 190 | 139 | 119 | 260 | U-MOSII | 20 0.7 10.39 | 0.5 °$|
SSM5H16TU | 30 | +12 | 1.9 | — [ 296 | 177 | 133 | 123 | U-MOSII | 30 0.8 |045| 0.5 ] | L
20 07 N-ch+| SSM5HO8TU | 20 | +12 | 1.5 | — | — | 220 | 160 | 125 | U-MOSII | 20 | 0.5 |0.45| 0.3 x
SBD | SSM5H11TU | 30 | +20| 16 | — | — — | 182 | 180 | U-MOSII | 30 0.7 |041| 0.5
SSM5HO1TU | 30 | +20 | 1.4 | — | — — | 450 | 106 | U-MOSI | 20 0.5 045 0.3 ==
SSM5HO7TU | 20 | +20 | 1.2 | — | — — | 540 | 36 |n-MOSVI | 12 05043 | 0.5
UDFN6 r—I_LasifLesE}
o P-ch+ 112 —]
NI op | SSMEG1BNU| —20 | +8 |-2.0| 261 | 185 | 143 | o, | 270 | U-MOSVI | 30 | 1.0 | 045 0.5 e D I
20 075 = s
ozl
SMV 1095 0.95
" m
@ N-ch+ i M|
N Di SSM5H14F 30 | +12 | 3.0 | — | 138 | 94 | 78 | 270 | U-MOSII | 45 | 0.1 | 0.6 | 0.1 [N
maRE o2
29 11 L"—“JlﬂilL‘L“J
*The internal connection diagrams only show the general configurations of the circuits.
Note: For reference only. Land pattern dimensions should be determined empirically.
@MOSFET + Tr y. Land p pricaly
Unit: mm
MOSFET Tr o)
. ote
Package Polarity| Part Number | Vpss|Vess| Ip Roston Max (me2) Ciss . |Veeo| Ie hFE Vee (sa) (V) lntem-al Land Pattern
(V)| (V) | (&) [VoslNeslVosl=IVesl=| (o) | Series | )| @) | yin | wax | Ve | T Ic [ 1 | Connections | gyample
15V| 18V |25V | 45V (URRG (A) |(mA)
UDFN6 LQ AT
2}: P-.(Frh+ ISSM6QOTNU=k -20 | +12| 40| — | 157 | 76 | 56 | 480 |U-MOSVI|-20 | 2 [200 |500 | -2 | 0.2 |0.19|-0.6 [-0.02 5 D }-9
[Pa—r CHEEFbe
20 075 o7t

sk: Under development (All specs are preliminary.)

@ VS-6 Series ... [Part Number: TPC6xxx]

M Features

® | ow Rps(on) due to the use of an advanced UMOS process
® Thin package, with a board mounting height as low as 0.85 mm (max)

B Product Lineup

* The internal connection diagrams only show the general configurations of the circuits.
Note: For reference only. Land pattern dimensions should be determined empirically.

o Absolute Maximum Ratings Rbs(on) Max (m€)

Con(f:igzlr"attion PartNumber 1 s (v) | Vess (v) | 1o (A) Iosl = Vsl = Vol =/ Vsl = IVosl ~ s = Q(gngp' C's(sp'T:;'p' Marking | Series
TPC6012 20 +12 6 — 20 — 38 — — 9 630 S2M U-MOSIV
TPC6008-H 30 +20 5.9 60 74 — — — — 4.8 232 S2H | U-MOSVI-H

N-ch | Single TPC6067 30 +20 (6) (23) (29) — — — — TBD TBD S2N U-MOSVII
TPC6011 30 +20 6 20 32 — — — — 14 640 S2L U-MOSIV
TPC6009-H 40 +20 53 81 98 — — — — 4.7 225 S2J | U-MOSVI-H
TPC6010-H 60 +20 6.1 59 63 — — — — 12 640 S2K | U-MOSVI-H
TPC6130 -20 +12 -2.8 — 106 — 164 — — 5.1 360 S3P U-MOSVI
TPC6113 -20 +12 -5 — 55 — 85 — — 10 690 S3N U-MOSVI

P-ch | Single | TPC6111 # -20 +8 -5.5 — 40 — 57 — 80 10 700 S3L U-MOSV
TPC6110 -30 |[-25/+20| -45 56 77 — — — — 14 510 S3K U-MOSVI
TPC6109-H # -30 +20 -5 59 83 — — — — 7.2 471 S3J | U-MOSII-H

#: With protection Zener diode between gate and source




P~ B Low-Vpss MOSFE

@Vs-8 Series ... [Part Number: TPCF8xxx]

H Features

® | ow on-resistance achieved by employing the U-MOS process

® Thin package, with a board mounting height as low as 0.85 mm (max)

® 32% reduction in mounting area compared with the VS-6 (TSOP-6) Series, due to the use of
a high-density flat package

®ePp=25W @t =5s when the device is mounted on a glass epoxy board

B Product Lineup

Circuit Absolute Maximum Ratings Rbs(on) Max (m) Qo T G
. 1SS . . .

conguraion | PN ooy Tveso ] 1oy |V el =Tl =Tl =it = st =| "y | oy | Matina | seres
N-ch Single | TPCF8004 30 +20 7 24 30 — — — — 9 610 F2D | U-MOSVII
Dual | TPCF8201 # 20 £12 3 — 49 — 66 100 — 7.5 590 F4A U-MOSIII
TPCF8105 -20 +12 -6 — 30 — 41 — 100 17 1100 F3E U-MOSVI
Single | TPCF8108 -20 *12 -7 — 26 — 37 — 95 19 1320 F3H U-MOSVI
P-ch TPCF8107 -30 |-25/+20| -6 28 38 — — — — 22 970 F3G U-MOSVI
TPCF8305 -20 £12 -4 — 58 — 83 160 | 265 9.2 680 F5E U-MOSVI
Dual | TPCF8306 -30 |-25/+20| -3.2 72 120 — — — — 10 370 F5E U-MOSVI
TPCF8304 # -30 +20 -3.2 72 105 — — — — 14 600 F5D U-MOSIV
ch + P- 30 +20 4 50 77 — — — — 10 470 F6B U-MOSIII
cglmcpr;emZniry TPCF8402 # -30 +20 -3.2 72 105 — — — — 14 600 F6B U-MOSIV
P-ch +SBD | TPCF8BO1 # —-20 +8 2.7 — 110 — 160 — 300 6 470 F8A U-MOSIII

#: With protection Zener diode between gate and source

@ PS-8 Series ... [Part Number: TPCP8xxx]
H Features

® Same mounting area as for the VS-6 (TSOP-6) Series
® Flat-leaded package and state-of-the-art process

B Product Lineup

Tl Absolute Maximum Ratings Rbs(on) Max (mQ) Qo Typ. | Ciss Typ
g b iss b .

Configuration | PAtNUmber |, vy |vess (V)| 1o (A) 'Vleos'\f IfSSIV= 'Vjs\'f ';Gg'\j ';‘fg'\j 'fg'\j no) | (©F) Series
TPCP8006 20 12 | 91 | — | 10 | — |17 ] — | — 22 1480 U-MOSIV

Single | TPCP8004 30 20 | 83 | 85 | 14 | — | — | — | = 26 1270 U-MOSIV
TPCP8007-H 60 +20 5 57 | 64 | — | — | — | — | 58 640 U-MOSVI-H

N-ch TPCP8206 20 +12 6 — |26 | — | 35 | — | — | 58 630 U-MOSVII
ous | TPCPE204 30 20 | 42 | 50 | 77 | — | — | — | — | a8 190 U-MOSIV
TPCP8205-H 30 20 | 65 | 26 | 29 | — | — | — | — 14 830 U-MOSVI

TPCP8203 # 40 20 | 47 | 40 | 60 | — | — | = | = 16 770 U-MOSIII

Single |_TPCPB105 20 | #12 | 2 | — | 17 | — | 23 | a5 | 60 28 2280 U-MOSVI
TPCP8106 30 | 25420| —72 | 33 | 44 | — | — | — [ = | 113 | 80 U-MOSVI

P-ch TPCP8303 # 20 8 | 38 | — | 46 | — | 60 | — | 90 10 640 U-MOSV
Dual | TPCP8306 20 | 12 4 | — [ s8 | — | 8 | 160 | 265 | 92 680 U-MOSVI
TPCP8305 20 | +12 %6 | — | 30 | — | a2 | — | = | 215 | 1500 U-MOSVI

30 +20 4 50 | 100 | — | — | — | — | 46 190 U-MOSIV

ULACESE 30 | 20 4 | s0 |10 | — | — | — [ = 13 510 U-MOSV
N-ch + P-ch 30 20 | 65 | 26 | 29 | — | — | — | = | 138 | 830 U-MOSVI-H
Complementary| 1P CP8405 30 | +20 % | 313 42 | — | — | = [ Z [ 241 | 1075 U-MOSVI
40 +20 6 2 | 3 | — | — | — | — | 137 | 850 U-MOSVI-H

LidiCanl 40 | 20 5 | 432 | s34 | — | — | — [ = [ 242 | 1105 U-MOSVI

#: With protection Zener diode between gate and source



H Product Lineup

Absolute Maximum Ratings

Ros(on) Max (m€)

Circuit Qg Typ. | Ciss Typ. .
: - Part Number IVesl = [ IVesl = | IVasl = | IVesl = | Vsl = | IVas| = Series
Configuration
< Voss(V)|Vess )| I0(A) | 40y | a5y | av | 25V | 20v | 18v | O (PF)
-2 +12 1. — — 1 2| — — — — U-MOSII
MOSBD| Single TPCP8BA1 # 0 3 80 60
TPCP8AA1 # 20 +12 1.6 — — 105 140 — — — — U-MOSIT

#: With protection Zener diode between gate and source

@ Chip LGA Series ... [Part Number: TPCL4xxx]

H Features

® Chip-scale package for high-density board assembly (58% reduction in mounting area compared

with the STP2 package)
H Product Lineup

Absolute Maximum Ratings Rss(on) Max (mQ) QT e
Circuit g Typ. iss Typ. .

. . Part Number IVesl = | IVasl = | IVesl = | IVesl = | IVes| = | IVasl = Series
Configuration GSl Gsl Gsl Gsl Gsl Gsl nC E
& Vsss(V) [Vess(V) | I0(A) |\"10Y | 45V | av |31V |25V | 18v | ™ (PF)

TPCL4201 20 +12 6 — 31 33 44 52 — 11.5 720 U-MOSV

N-ch | Dual TPCL4203 24 +12 6 — 36 38 46 55 — 10 685 U-MOSV

TPCL4202 30 +12 6 — 40 42 50 64 — 10 780 U-MOSV

@ TSON Advance Series ... [Part Number: TPCC8xxx]

W Features

® The small thermally enhanced package gives a 64% reduction in mounting area compared with

SOP-8, yet an equivalent maximum permissible power dissipation.
H Product Lineup

— Absolute Maximum Ratings Rss(on) Max (mQ) Qs Typ. | Cis Typ

Ircur g b iss b .

Gonturaton | P voes v |vess | o) || 5| Ve ey | Sav [ e | 09 | @R
TPCC8093 20 +12 21 — 5.8 — 9.5 — — 16 1860 U-MOSVII
TPCC8061-H 30 +20 8 26 29 — — — — 6.2 630 U-MOSVI-H
TPCC8067-H 30 +20 9 25 33 — — — — 4.7 690 U-MOSVII-H
TPCC8066-H 30 +20 11 11 19 — — — — 7.6 1100 U-MOSVII-H
TPCC8068-H 30 +20 13 11.6 16 — — = = 14 980 U-MOSVII-H
TPCC8065-H 30 +20 13 11.4 | 145 — — — — 9.9 1350 U-MOSVII-H
TPCC8064-H 30 +20 19 82 | 10.6 — — — — 11 1600 U-MOSVII-H

N-ch | Single | TPCC8062-H 30 +20 27 5.6 7.1 — — — — 17 2400 U-MOSVII-H
TPCC8074 30 +20 20 6.3 8.5 — — — — 25 1800 U-MOSVII
TPCC8073 30 +20 27 45 5.9 — — — — 37 2600 U-MOSVII
TPN2R503NC 30 +20 40) | (25) | 4.1 — — — — (40) (2230) U-MOSVIII
SIDP1 30 +20 TBD | (6.3) | TBD — — — — TBD TBD U-MOSVIII
SICA7 30 +20 TBD | (4.3) | TBD — — = = TBD TBD U-MOSVIII
TPCC8084 # 33 +20 21 6.7 9.0 — — — — 27 1900 U-MOSVII
TPCCB8076 # 33 +20 27 46 6.2 — — — — 34 2500 U-MOSVII
TPCC8136 —-20 +12 -9.4 — 16 — 21 27 60 36 2350 U-MOSVI
TPCC8137 —-20 +12 -13 — 10 16 30 52 — 43 2990 U-MOSVIII
TPCC8138 -20 +12 -18 — 7.5 11 21 42 — 63 4165 U-MOSVIII

P-ch | Single | TPCC8131 -30 +20 -10 17.6 23 — — = = 40 1700 U-MOSVI
TPCC8103 -30 +20 -18 12 — 25 — — — 38 1600 U-MOSV
TPCC8104 -30 |-25/+20| -20 88 | 124 — — — — 58 2260 U-MOSVI
TPCC8105 —30 |-25/+20| -23 78 | 104 — — — — 76 3240 U-MOSVI

#: With protection Zener diode between gate and source
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@ SOP-8 Series ... [Part Number: TPC8xxx]

M Features

® | ow on-resistance and high-speed-switching series are available.
® On-resistance reduction through the use of an Al strap structure

B Product Lineup

Cireuit Absolute Maximum Ratings Rbs(on) Max (mQ) Qs Typ. | Ciss Typ
Ircur g b iss b .
Confgraton | " T vess v |vess | oy |57\ NSy | MoV | ey | Y | ey | €9 | 69
TPC8067-H 30 +20 9 25 33 — — = — 4.7 690 U-MOSVII-H
TPC8066-H 30 +20 11 16 19 — — — — 7.6 1100 U-MOSVII-H
TPC8065-H 30 +20 13 11.6 14.7 = — — = 9.9 1350 U-MOSVII-H
TPC8064-H 30 +20 16 8.4 10.8 — — — — 11 1600 U-MOSVII-H
TPC8063-H 30 +20 17 7.0 8.9 = — = — 13 1900 U-MOSVII-H
TPC8062-H 30 +20 18 5.8 7.3 — — — — 17 2400 U-MOSVII-H
TPC8059-H 30 +20 18 4.0 5.0 — — — — 21 2900 U-MOSVII-H
TPC8058-H 30 +20 18 3.2 4.0 — — — — 26 3600 U-MOSVII-H
TPC8057-H 30 +20 18 2.8 3.4 — — — — 31 4300 U-MOSVII-H
TPC8056-H 30 +20 18 24 2.9 — — — — 38 5200 U-MOSVII-H
TPC8055-H 30 +20 18 2.1 2.5 — — — — 47 6400 U-MOSVII-H
TPC8092 30 +20 15 9.0 11.1 — — — — 25 1800 U-MOSVIL
TPC8074 30 +20 17 6.5 8.7 — — — — 25 1800 U-MOSVIL
TPC8086 # 30 +20 17 6.4 8.5 — — — — 26 1900 U-MOSVII
TPC8073 30 +20 18 4.7 6.1 — — — — 37 2600 U-MOSVII
TPC8085 # 30 +20 18 4.7 6.1 — — — — 37 2600 U-MOSVIL
Single | TPC8082 30 +20 18 4 5 — — — = 41 2900 U-MOSVII
TPC8081 30 +20 18 3.2 4 — — — — 51 3600 U-MOSVII
TPC8080 30 +20 18 2.8 3.4 — — — — 61 4300 U-MOSVIL
N-ch TPC8088 30 +20 18 24 2.9 —_ — — — 74 5200 U-MOSVII
TPC8087 30 +20 18 2.1 2.5 — — = — 91 6400 U-MOSVII
TPC8084 # 33 +20 17 6.9 9.2 — — — — 27 1900 U-MOSVIL
TPC8076 # 33 +20 18 4.9 6.5 — — — — 34 2500 U-MOSVIL
TPC8075 33 +20 18 2.6 3.3 — — — — 70 5200 U-MOSVII
TPC8078 33 +20 18 2.2 2.8 = — — — 90 6400 U-MOSVII
TPC8052-H 40 +20 12 115 13.3 — — — — 13 1620 U-MOSVI-H
TPC8047-H 40 +20 16 7.6 8.8 = — — = 23 2590 U-MOSVI-H
TPC8046-H 40 +20 18 5.7 6.6 — — — — 31 3545 U-MOSVI-H
TPC8045-H 40 +20 18 3.9 4.4 = — — = 48 5800 U-MOSVI-H
TPC8053-H 60 +20 9 225 24.2 — — — — 13 1620 U-MOSVI-H
TPC8050-H 60 +20 11 14.5 15.6 = — = — 21 2590 U-MOSVI-H
TPC8049-H 60 +20 13 10.7 11.5 — — —_ — 29 3545 U-MOSVI-H
TPC8048-H 60 +20 16 6.9 7.4 — — — — 46 5800 U-MOSVI-H
TPC8051-H 80 +20 13 9.7 10.1 — — — — 43 5800 U-MOSVI-H
TPC8224-H 30 +20 8 26 34 — — — — 4.7 690 U-MOSVII-H
TPC8223-H 30 +20 9 17 21 — — — — 8.3 1100 U-MOSVII-H
Dual | TPC8227-H 40 +20 TBD (33) (40) — — = — TBD 640 U-MOSVI-H
TPC8228-H 60 +20 TBD | (57) | (64) — — — — TBD 640 U-MOSVI-H
TPC8229-H 80 +20 TBD | (80) | (87) — = — — TBD 640 U-MOSVI-H
TPC8129 -30 —25/+20 -9 22 28 — — — — 39 1650 U-MOSVI
TPC8125 -30 |-25/+20 -10 13 17 = — = — 64 2580 U-MOSVI
TPC8126 -30 |-25/+20 -11 10 14 — — — — 56 2400 U-MOSVI
TPC8123 -30 |-25/+20 -11 9 12.5 — — = — 68 2940 U-MOSVI
TPC8127 -30 —25/+20 -13 6.5 8.9 — — — — 92 3800 U-MOSV
P-ch | Single | TPC8128 -30 |-25/+20 -16 5 6.9 = — — — 115 4800 U-MOSVI
TPC8120 -30 —25/+20 -18 3.2 4.2 — — — — 180 7420 U-MOSVI
TPC8134 —-40 |-25/+20 -5 52 66 — — = — 20 890 U-MOSVI
TPC8132 -40 |-25/+20 -7 25 33 — — — — 34 1580 U-MOSVI
TPC8133 —-40 |-25/+20 -9 15 18 — — — — 64 2900 U-MOSVI
TPC8124 -40 —25/+20 -12 8 10 — — — — 104 4750 U-MOSVI
30 +20 9 17 21 = — — — 17 1190 U-MOSVII-H
TPC8407
N-ch + P-ch -30 +20 7.4 23 29 — — — — 39 1650 U-MOSVI
Complementary 40 +20 6.1 32 36 — — = — 14 850 U-MOSVI-H
TPC8408
-40 +20 -5.3 43 53 — — — — 24 1105 U-MOSVI

#: With protection Zener diode between gate and source




@ SOP Advance Series ... [Part Number: TPCA8xxx, TPHxxx]

M Features

® | ow on-resistance and high-speed-switching series are available.
® High-current, thin and thermally enhanced package

H Product Lineup

Circuit Absolute Maximum Ratings Rbs(on) Max (m) T Cioa T

Ircur N i N :

Configuration | FartNumber |, W) | vess )| 1o () I\i%s{f Ivéss\ll = IXGSSIV: Ivjs\ll = |\2/G53|V= |\2/<503|V= |\{GBS|V= Qg(;nc);p 'S(ZF)yp Series
TPCA8011-H # 20 +12 40 — = 35 — 7.5 — — 32 290 U-MOSIII-H
TPCA8082 30 +20 32 3.8 — 4.8 — — — — 41 2900 U-MOSVII
TPCA8081 30 +20 38 3 = 3.8 — = — — 51 3600 U-MOSVII
TPCA8080 30 +20 42 2.6 — 3.2 — — — — 61 4300 U-MOSVII
TPCA8088 30 +20 48 2.2 = 2.7 — — — — 74 5200 U-MOSVII
TPCA8087 30 +20 56 1.9 — 2.3 — — — — 91 6400 U-MOSVII
TPCA8068-H 30 +20 15 11.6 = 16 — = — — 7.2 980 U-MOSVII-H
TPCA8065-H 30 +20 16 11.4 — 14.5 — — — — 9.9 1350 U-MOSVII-H
TPCA8064-H 30 +20 20 8.2 = 10.6 — — — — 11 1600 U-MOSVII-H
TPCA8063-H 30 +20 22 6.8 — 8.7 — — — — 13 1900 U-MOSVII-H
TPCA8062-H 30 +20 28 5.6 = 7.1 = = — — 17 2400 U-MOSVII-H
TPCA8059-H 30 +20 32 3.8 — 4.8 — — — — 21 2900 U-MOSVII-H
TPCA8058-H 30 +20 38 3.0 = 3.8 — = — — 26 3600 U-MOSVII-H
TPCA8057-H 30 +20 42 2.6 — 3.2 — — — — 31 4300 U-MOSVII-H
TPCA8056-H 30 +20 48 2.2 = 2.7 — — — — 38 5200 U-MOSVII-H

N-ch | Single | TPCA8055-H 30 +20 56 1.9 — 2.3 — — — — 47 6400 U-MOSVII-H
TPCA8075 33 +20 48 2.4 = 3.1 = = — — 70 5200 U-MOSVII
TPCA8078 33 +20 54 2.1 — 2.6 — — — — 90 6400 U-MOSVII
TPCA8052-H 40 +20 20 11.3 — 13.1 = = — — 13 1620 U-MOSVI-H
TPCA8047-H 40 +20 32 7.3 — 8.5 — — — — 23 2590 U-MOSVI-H
TPCA8046-H 40 +20 38 5.4 — 6.3 = = — — 29 3545 U-MOSVI-H
TPCA8045-H 40 +20 46 3.6 — 4.1 — — — — 47 5800 U-MOSVI-H
TPH14006NH 60 +20 a4 | @4 | @19 = = = — — (16) (1020) | U-MOSVIII-H
TPCA8053-H 60 +20 15 22.3 — 24 — — — — 13 1620 U-MOSVI-H
TPH7R506NH 60 +20 (22) | (7.5) | (8.3) — = = — — (31) (1785) | U-MOSVIII-H
TPCA8050-H 60 +20 24 14.2 — 15.3 — — — — 21 2590 U-MOSVI-H
TPCA8049-H 60 +20 28 10.4 — 11.2 — = — — 29 3545 U-MOSVI-H
TPH5R906NH 60 +20 (28) | (5.9) | (14) — — — — — (38) (3100) | U-MOSVIII-H
TPH4R606NH 60 +20 32) | (46) | (11) — = = — — (49) (3050) | U-MOSVIII-H
TPCA8048-H 60 +20 35 6.6 — 7.1 — — — — 46 5800 U-MOSVI-H
TPCA8051-H 80 +20 28 9.4 — 9.8 — = — — 47 5800 U-MOSVI-H
TPCA8131 -30 |-25/+20| -13 17 — 22 — — — — 40 1700 U-MOSVII
TPCA8109 —30 |-25/+20 | —24 9 — 13 = = — — 56 2400 U-MOSVI

P-ch | Single | TPCA8128 -30 |-25/+20 | —-40 4.8 — 6.7 — — — — 115 4800 U-MOSVI
TPCA8106 -30 +20 —40 3.7 — — = = — — 130 4600 U-MOSV
TPCA8120 -30 |-25/+20| -45 3 — 4 — — — — 190 7420 U-MOSVI
TPCA8A11-H 30 +20 35 3.6 — 4.6 = = — — 23 3200 U-MOSVII-H

MOSBD| Single | TPCA8A10-H 30 +20 40 3.0 — 3.8 — — — — 29 4000 U-MOSVII-H
TPCA8A09-H 30 +20 51 2.3 — 2.8 — = — — 41 5960 U-MOSVII-H

#: With protection Zener diode between gate and source




@ DPAK Series ... [Part Number: TxxxPxxxM1]

M Features

® High-current, thermally enhanced package

B Product Lineup

Absolute Maximum Ratings Rbs(on) Max (m)
conreult Part Number osl = | IVesl = | IVesl = | Vosl = | IVes = | IVast = | 22 0P | O TYP- Series
LT Voss (V)| Vess (V)| o(A) | 40y | a5y | 4av | 25V | 20v | 1.8v | O (PF)
TK40P03M1 30 +20 40 10.8 | 14.4 — — — — 9.4 1150 U-MOSVI-H
TK45P03M1 30 +20 45 9.7 12 — — — — 13 1500 U-MOSVI-H
TK50P03M1 30 +20 50 7.5 9.8 — — — — 13.3 1700 U-MOSVI-H
N-ch | Single | TK60PO3M1 30 +20 60 6.4 7.8 — — — — 21 2700 U-MOSVI-H
TK20P04M1 40 +20 20 29 34 — — — — 7.6 985 U-MOSVI-H
TK40P04M1 40 +20 40 11 13.4 — — — — 15 1920 U-MOSVI-H
TK50P04M1 40 +20 50 8.7 | 102 — — — — 20 2600 U-MOSVI-H
P-ch | Single | TJ15P04M3 —40 +20 -15 36 48 — — — — 26 1100 U-MOSVI




@ Single MOSFETs

4-7 Standard MOSFET Series (Io < 500 mA)

Absolute Maximum Ratings Package
S-Mini USM UFM SSM VESM CST3
RDS(ON) (SOT-346) (SOT-323) (SOT-416) (SOT-723)
) Typ. Ves | 2925 size, 3-pin | 2021 size, 3-pin | 2021 size, 3-pin | 1616 size, 3-pin | 1212 size, 3-pin | 1006 size, 3-pin
Polarity | Voss | Vess | 1o | (Max) | (v)
v | ™ M| g ' 0 . P é R
20 | £10 | 180 | 5(20) 1.2 - - — SSM3K35FS SSM3K35MFV SSM3K35CT
20 | +10 | 200 |3.07(5.6) | 1.5 — — — SSM3K37FS — SSM3K37CT
20 | +10 | 250 |3.07(5.6) | 1.5 — — — — SSM3K37MFV —
20 | 10 | 500 [0.95(1.52)| 1.5 — — SSM3K36TU SSM3K36FS SSM3K36MFV —
N-ch 30 | £20 | 100 | 40(7.0) | 2.5 SSM3K15F - — — - -
30 | +20 | 100 | 35(6.0) | 2.5 — SSM3K15AFU — SSM3K15AFS | SSM3K15AMFV | SSM3K15ACT
30 | +20 | 100 | 4.0(7.0) | 2.5 — — — SSM3K44FS# | SSM3K44MFV# —
30 | +20 | 400 | 0.8(1.2) | 4.0 - SSM3K09FU - —_ — -
50 +7 100 | 22(40) 25 - SSM3K17FU — - - -
60 | +20 | 200 | 2.1(3.3) | 4.5 | SSM3K7002BF | SSM3K7002BFU — SSM3K7002BFS - —
—20 | +10 |-100 | 11(44) | -1.2 — - — SSM3J35FS | SSM3J35MFV | SSM3J35CT
—-20 | +8 |-330(2.23(36)|-1.5 — — SSM3J36TU SSM3J36FS SSM3J36MFV —
P-ch | -30 | +20 |-100| 14(32) |-25 SSM3J15F SSM3J15FU — SSM3J15FS SSM3J15FV SSM3J15CT
-30 | +20 |-200| 3.3(4.2) | -4.0 — SSM3J09FU - — — -
—60 | +20 | —200 | 1.3(2.0) | —-10 25J168 — — — — —
#: High ESD protection
@ Dual MOSFETs
Absolute Maximum Ratings Package
usé UF6 usv ES6 ESV CST6D
Ros(on) (SOT-363) ) . (SOT-353) (SOT-563) (SOT-553) i
Polarity | Voss | Vess | I (-I\I-Xap;() \2\65 2021 size, 6-pin | 2021 size, 6-pin | 2021 size, 5-pin | 1616 size, 6-pin | 1616 size, 5-pin | 1009 size, 6-pin C%rg/til(t:zznt
M| V)| MmA)] (@)
e @ € ¢ o
20 | +10 | 180 5 (20) 1.2 SSM6N35FU = — SSM6N35FE — = SSM3K35FSx2
20 | +10 | 100 | 52(15) | 1.5 — — SSM5N16FU — SSM5N16FE — SSM3K16FUx2
20 | £10 | 250 |3.07(5.6) | 1.5 — SSMBN37FU — SSM6N37FE - SSM6N37CTD | SSM3K37MFVx2
20 | 10 | 500 |0.95(1.52)| 1.5 — SSM6N36TU — SSM6N36FE — — SSM3K36FSx2
Nechx2 30 | #20 | 100 | 35(6.0) | 25 SSM6N15AFU — — SSM6N15AFE — — SSM3K15AFUx2
30 | +20 | 100 | 40(7.0) | 2.5 | SSM6N44FU# — - SSMBN44FE# — — SSM3K44FSx2
30 | £20 | 100 | 4.0(7.0) | 25 — = SSM5N15FU — SSM5N15FE = SSM3K15FUx2
30 | %20 | 400 | 0.8(1.2) | 4.0 | SSM6ENOSFU — — — — — SSM3KO9FUxX2
50 | +7 | 100 | 22(40) | 2.5 | SSM6N17FU = = = = — SSM3K17FUx2
60 | +20 | 200 | 2.1(3.3) | 4.5 |SSM6N7002BFU — — SSM6N7002BFE — — SSM3K7002BFUx2
—20 | £10 |-100| 11(44) |-1.2 SSM6P35FU = — SSM6P35FE — = SSM3J35FSx2
—-20 | +10 | -100 | 18(45) |-1.5 | SSM6P16FU — SSM5P16FU SSM6P16FE SSM5P16FE — SSM3J16FUx2
P-chx2 | —20 | +8 |-330|2.23(3.6)|-15 — SSM6P36TU = SSM6P36FE = — SSM3J36FSx2
—-30 | #20 |-100| 14(32) |-2.5 SSM6P15FU — SSM5P15FU SSM6P15FE SSM5P15FE — SSM3J15FUx2
-30 | +20 | -200| 3.3(4.2) |-4.0 SSM6P09FU — — — — — SSM3J09FUx2
20 | +10 | 180 | 5(20) | 1.2 SSM3K35FS
—20 | +10 | -100 | 11(44) |-1.2 BEMBLORY - - SEMBLSORE - - +SSM3J35FS
N-ch+ | 20 | 10 | 500 |0.95(1.52)| 1.5 SSM3K36FS
P-ch | _20 | +8 |-330|223(3.6)|-1.5 - SSM6L36TU - SSHELSCEE - - +SSM3J36FS
30 | +20 | 400 | 0.8(L2) | 4.0 SSM3K09FU
—30 | +20 | -200 | 33(4.2) |-4.0 SSMELOSFU - - - - - +SSM3J09FU

#: High ESD protection
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5-1 DPAK+ Series for Automotive Applications

The DPAK+ Series, which uses Cu connectors, realizes high current-carrying capability and low on-resistance equivalent
to the conventional D2PAK.

M Features

® Achieves low on-resistance, low package inductance and low thermal resistance due to the use of Cu connectors.
® AEC-Q-101-qualified at a channel temperature (Tch) of 175°C

Ip =10 to 80 A class

[Low on-resistance] (TK80S04K3L)
Rbs(on) = 2.4 mQ (typ.) Ciss = 4340 pF (typ.)

[High current and high power

dissipation]

Ipoc) = 80 A, Pp =100 W (TK80S04K3L)

[Temperature cycling test]
—55°C to 150°C, 1000 cycles

B Product Lineup

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

Part Number Voss (V) Vess (V) b (A) NVesl=10V | Nesl=6V (pF)yp Q?nc);p ()| Seres

TK80S04K3L +20 80 31 48 2340 87 175 | U-MOSIV
TK65S04K3L 20 65 45 7.9 2800 63 175 | U-MOSIV
TK50S04K3L 40 20 50 5.4 10 2010 22 175 | U-MOSIV
TK35S04K3L +20 35 103 15 1370 28 175 | U-MOSIV
TK20S04K3L 20 20 14 26 820 18 175| U-MOSIV
TK10S04K3L +20 10 28 54 410 10 175 | U-MOSIV
TK80S06K3L +20 80 55 78 2200 85 175 | U-MOSIV
TK60SO06K3L 20 60 8 123 2900 60 175 |  U-MOSIV
TKA45S06K3L o 20 5 105 16.4 1950 21 175 | U-MOSIV
TK30S06K3L +20 30 18 30 1350 28 175 | U-MOSIV
TK20S06K3L 20 20 29 20 780 18 175| U-MOSIV
TK8S06K3L +20 8 54 80 400 10 175 | U-MOSIV
TK40S10K3Z 100 20 20 18 - 3110 61 175 | U-MOSIV
TJB0S04M3L 220010 80 52 79 7770 158 175|  U-MOSVI
TJ60S04M3L 2010 60 6.3 94 6510 125 175 |  U-MOSVI
TJ40S04M3L —40 20010 20 91 3 4140 83 175 |  U-MOSVI
TJ20S04M3L 220110 20 222 32 1850 37 175 | U-MOSVI
TJ10S04M3L 20010 10 24 62 930 19 175 |  U-MOSVI
TJ60S06M3L 20010 60 1.2 145 7760 156 175 |  U-MOSVI
TJ50S06M3L 220010 250 138 174 6290 124 175 | U-MOSVI
TJ30S06M3L 60 2010 30 218 28 3950 80 175 |  U-MOSVI
TJ15S06M3L 22010 15 50 63 1770 36 175 |  U-MOSVI
TJBS06M3L 20110 ) 104 130 890 19 175 | U-MOSVI




5-2 U-MOS (Trench Type) Series for Automotive Applications

Fabricated using a trench structure, the U-MOS Series realizes ultra-high integration density and thus ultra-low on-resistance.

Planar Structure

H Features

Source ?

T Gate
I

N*

Drain

Poly Si

® High density through the use of submicron technology
® 60% reduction in Ros(on) by per unit area (as compared with the maximum Ros(on) of L?--MOSV)
® Guaranteed avalanche capability and improved di/dt rate
® AEC-Q101-qualified at a channel temperature (Tch) of 175°C, except some devices (See the “Tch” column in the following table.)

H Product Lineup

Trench (U-MOS) Structure  Source T

Q Gate

o

I

S

Poly Si

Absolute Maximum Ratings Rbs(on) Max (m€2) Qo Typ. | Tch
s g L .
Applications Part Number Voss (V) [Vess (V)| 1o (A) | Pow) Package |\1%s{/ = |vgi|/ = |\£G53|V = |v§3 = (n0) <) Series
TJ100FOAM3L # | —40 |—20/+10| —100 | 250 |TO-220SM(W) | 3.6 5.4 — — 250 | 175
Motor drive TJ150F04AM3L # | —40 |—20/+10| —150 | 300 |TO-220SM(W) | 2.8 4.2 — — 370 | 175 | UMOSM
Lfnc;';g‘r’i'f:rs TJ70A06J3 # 60 | 20 | —70 54 | TO-220SIS 8.0 _ 10 _ 246 | 175 | U-MOSII
DC-DC converters | TJ100FO6M3L 60 |-20/+10| —100 | 250 |TO-220SM(W) | 7.1 | 107 | — — 250 | 175
TJ150F06M3L # | —60 |-20/+10| —150 | 300 |TO-220SM(W) | 5.6 6.1 — — 420 | 175
i TJOA10M3 ~100 | +20 9 19 | TO-220SIS 170 — — — 47 | 150 | U-MOSVI
LC%\?:;'::QM TJ11A10M3 —100 | +20 | -11 24 | TO-220SIS 130 — _ — 76 | 150
TJ20A10M3 -100 | 20 | —20 35 | TO-220SIS 90 — _ _ 120 | 150
TK50A04K3 # 40 +20 50 42 |T0-220SIS 35 — — — 102 | 175
TK80F04K3L 40 +20 80 125 | TO220SM(W) | 45 5.7 _ _ 75 | 175
TK100F04K3 40 +20 | 100 | 200 |TO-220SM(W) | 3.0 — — — 102 | 175
TK100FO4K3L # | 40 +20 | 100 | 200 |TO-220SM(W) | 3.0 45 — — 105 | 175
Motor drive TK150F04K3 40 +20 | 150 | 300 |TO-220SM(W) | 2.1 — _ — 166 | 175
Solenoids TK150F04K3L # | 40 +20 | 150 | 300 |TO-220SM(W) | 2.1 32 _ — 190 | 175
Lamp drivers | TK80FO6K3L 60 +20 80 125 |TO-220SM(W) | 7.8 93 _ — 74 | 175
DC-DC converters | TK100F06K3 60 +20 100 180 | TO-220SM(W) | 5.0 — — — 98 | 175 | U-MOSIV
TK130F06K3 60 +20 | 130 | 300 |TO-220SM(W) | 3.4 — — — 170 | 175
TK55F08K3L 75 +20 55 125 |TO-220SM(W) | 10.2 12 _ _ 67 | 175
TK60F08K3 75 +20 60 150 | TO-220SM(W) | 85 — — — 75 | 175
TK80F08K3 75 +20 80 300 |TO-220SM(W) | 4.3 _ — _ 175 | 175
_ TK8A10K3 100 | =20 8 18 | TO-220SIS 120 _ _ _ 129 | 150
LC%\?::;'::QM TK12A10K3 100 +20 12 20 | TO-220SIS 80 — — — 18 | 150
TK25A10K3 100 | =20 25 25 | TO-220SIS 40 — — — 34 | 150

#: With protection Zener diode between gate and source
Note: If you want to use any devices listed above for "Unintended Use" including automotive applications, contact your local Toshiba sales representative.



5-3 U-MOS Series for Synchronous Rectification (Voss = 60 V to 150 V) }

M Features

® | ow on-resistance achieved by high density through the use of submicron technology
® Guaranteed avalanche capability

B Comparisons Between Synchronous Rectification MOSFETs

TK65E10N1 TK40E10K3
U-MOSVIII-H U-MOSIV
Characteristic Symbol Test Conditions Min Typ. Max Min Typ. Max Unit
+less Ves =20V ,Vps=0V — — 0.1 — — 1 uA
(e Leetege CHue -less Ves =-20V,Vps =0V — — -0.1 — — -1 uA
Drain Cut-off Current Ipss Vbs =100V, Ves =0V — — 10 — — 10 A
Drain-source V (BR) DSS Ip=10mA, Ves =0V 100 — — 100 — — \
Breakdown Voltage V (BR) DSX Ip=10 mA, Ves =20V 65 — — 65 — — \
Gate Threshold Voltage Vih Vps =10V, Ip=1mA 2.0 — 4.0 2.0 — 4.0 \
Drain-_source Res@Ey Ves =10V, Ib=325A — 4.0 4.8 — — — mQ
On-resistance Ves =10V, Ib=20 A — — — — 12 15 mQ
Input Capacitance Ciss — 5900 — — 4000 — pF
Reverse Transfer Capacitance Crss Vs = fl_o ViVes =0V = 430 = = 330 = pF
Output Capacitance Coss =4 Rl — 2900 — — 460 — pF
IDR=65A,Ves =0V = = -1.2 = = — \
Forward Voltage Vbsk IoR = 40 A, Vas = 0V — — — — — 12 v

M Efficiency Test Circuit

120 W (19.5 V/6.2 A) Flyback Converter
Input Voltage = 100 Vac, Output Voltage = 19.5 Vdc

VIN = 100 Vac Synchronous 95
Rectifier 04 — TK65E10N1
— — TK40E10K3
. 1] s -
000 > < 1.1 O =92 U-MOSVIII-H provides approx.
41 L1 S 1% improvement in efficiency,
AN % 3 o compared to U-MOSIV.
S 90 -
o
el L i
m [ m
iy = - TK65E10NL &7
- == J : VS gg L L L L L
4 4 TK40E10K3 35 40 45 50 55 60 65
Output Current (A)
B Product Lineup
Absolute Maximum Ratings RbsoN) (M) @Ves = 10 V [ Qg (nC) Typ. [ Qsw (nC) Typ. .

PR NfErEs Vbss (V) Vass (V) Ip (A) Pp (W) Typ. Max Vop = Vbss x 0.8, I = Ippc) PR SEES
TK25E06K3 60 +20 25 60 14 18 29 — TO-220 U-MOSIV
TK50E06K3A 60 +20 50 104 6.8 8.5 54 — TO-220 U-MOSIV
TK75A06K3 60 +20 75 35 4.5 515 85 — TO-220SIS U-MOSIV
TK80EO6K3A 60 +20 80 125 4.8 5.8 90 — TO-220 U-MOSIV
TK40A08K3 75 +20 40 42 7 9 80 — TO-220SIS U-MOSIV
TK50E08K3 75 +20 50 104 9.5 12 55 — TO-220 U-MOSIV
TK60E08K3 75 +20 60 128 7.5 9 75 — TO-220 U-MOSIV
TK80A08K3 75 +20 80 40 3.6 4.5 175 80 TO-220SIS U-MOSIV
TK46E08N1 = 80 +20 46 103 ) (8.6) TBD TBD TO-220 U-MOSVIII-H
TK46A08N1 80 +20 46 35 ) (8.6) TBD TBD TO-220SIS U-MOSVIII-H
TK72E08NT1 = 80 +20 72 192 (3.6) (4.4) TBD TBD TO-220 U-MOSVIII-H
TK72A08N1 80 +20 72 45 (3.8) 4.7 TBD TBD TO-220SIS U-MOSVIII-H
TK100EO08N1 80 +20 100 255 2.6 3.2 130 53 TO-220 U-MOSVIII-H
TK100A08NT1 80 +20 100 45 2.6 3.2 130 53 TO-220SIS U-MOSVIII-H
TK100GO8N1 sk 80 +20 100 TBD (2.4) ) TBD TBD TO-220SM U-MOSVIII-H
TK18E10K3 100 +20 18 71 33 42 33 — TO-220 U-MOSIV
TK22E10N1 100 +20 22 72 11.5 13.8 28 12 TO-220 U-MOSVIII-H
TK22A10N1 100 +20 22 30 11.5 13.8 28 12 TO-220SIS U-MOSVIII-H
TK34E10N1 100 +20 34 103 7.9 9.5 38 15 TO-220 U-MOSVIII-H
TK34A10N1 100 +20 34 35 7.9 9.5 38 15 TO-220SIS U-MOSVIII-H
TK40E10K3 100 +20 40 147 12 15 84 — TO-220 U-MOSIV
TK40A10K3 100 +20 40 40 11.5 15 85 40 TO-220SIS U-MOSIV
TK40E10N1 100 +20 40 126 6.8 8.2 49 21 TO-220 U-MOSVIII-H
TK40A10N1 100 +20 40 35 6.8 8.2 49 21 TO-220SIS U-MOSVIII-H
TK65E10N1 100 +20 65 192 4 4.8 81 32 TO-220 U-MOSVIII-H
TK65A10N1 100 +20 65 45 4 4.8 81 32 TO-220SIS U-MOSVIII-H
TK65G10N1 = 100 +20 65 192 3.8 4.6 81 32 TO-220SM U-MOSVIII-H
TK100E10N1 100 +20 100 255 2.8 34 140 55 TO-220 U-MOSVIII-H
TK100A10N1 100 +20 100 45 3.2 3.8 140 55 TO-220SIS U-MOSVIII-H
TK100G10N1 100 +20 100 TBD (2.6) 3.2) TBD TBD TO-220SM U-MOSVIII-H
TK(50)E12N1 =k 120 +20 (50) TBD (6.6) (8) TBD TBD TO-220 U-MOSVIII-H
TK(50)A12N1 3¢ 120 +20 (50) 40 (6.7) (8.1) TBD TBD TO-220SIS U-MOSVIII-H

sk: Under development(All specs are preliminary.)
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6-1 Super-Junction DTMOS Series (Vbss = 600 V, 650 V)

The DTMOS devices employ a super-junction structure that enables an ultra-low on-resistance with the maximum Vbss
rating of 600 V or 650 V. The DTMOS Series helps improve the efficiency and reduce the size of electronic equipment.

Additionally, the latest DTMOSIV (under development) Series further reduces on-resistance thanks to the reduced Ron-A

and thus helps optimize product design.

H Product Lineup

Absolute Maximum Ratings

Part Number Vbss (V) Ip (A) R D\?f:)zwl%xv(g) Qf’ngp' Package Series

TK6AGOW 3 6.2 0.75 12 T0-220S1S
TK10AG0W s 0.7 0.38 20 T0-220SIS DTMOSIV
TK12A60U T0-220SIS
TK12E60U 0.4 TO-220
TK12J60U 32 14 SRR DTMOSII
TK12X60U 0.42 TEP
TK12A60W 3 115 03 % T0-22051S DTMOSIV
TK15A60U TO-220SIS
TK15E60U 0.3 T0-220

17 DTMOSII
TK15J60U 5 T0-3P(N) oS
TK15X60U 0.31 TFP
TK16A60W 600 15.8 0.19 40 T0-220SIS DTMOSIV
TK20A60U TO-220SIS
TK20E60U 0.19 TO-220
TK20J60U 20 27 T0-3P(N) DTMOSI
TK20X60U 0.2 TFP
TK31A60W 3k T0-220S1S
TK31J60W ¢ 308 0.088 87 TO-3P(N) DTMOSIV
TK39J60W sk 388 0.065 110 T0-3P(N)
TK40J60U TO-3P(N)
TK40M60U 4 0.8 ® T0-3P(N)IS DTMOSI
TK50J60U 50 0.065 67 TO-3P(N)
TK62J60W 3k 61.8 0.025 178 To-3P(N) DTMOSIV
TK13A65U TO-220SIS
TK13J65U o0 13 0-38 1 T0-3P(N) -
TK17A65U 17 096 . T0-220SIS
TK17J65U ) TO-3P(N)

B Reduced Rps(on) due to the Use of Super-Junction Technology

Comparedtothe ni-MOS Series, the DTMOS Seriesis characterized by the use of a super-junction structure to greatly reduce Ron-A.

sk: Under development

Additionally, the latest DTMOSIV provides an approximately 40% reductionin Ron-A over DTMOSI, making it possible to house a
MOSFET with Ros(on) of less than 100 mQ inthe TO-220SIS package. This leads to increases in power efficiency and power density.

1 e
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e}
S
©
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6-2 1-MOSVII Series (Vbss = 400 V to 650 V)

The latest addition to the n-MOS portfolio, the n-MOSVII Series offers reduced capacitances due to optimized chip
design and is available with a greatly wider range of electrical characteristics.

M Features

® 40% reduction in Qg from t-MOSVI due to optimized chip design

® Available in 50-V steps of Vbss and in finer steps of Ros(on).

® Rated avalanche and reverse recovery current capabilities

B Performance Comparisons Between

Series 7-MOSVIL n-MOSVI
7-MOSVII and =-MOSVI Devices (600 V/10 A) Part Number TK10A60D 2SK3569
Ratings 600 V/10 A 600 V/10 A
Package TO-220SIS TO-220SIS
Characteristic Symbol Test Conditions Min | Typ. | Max | Min | Typ. | Max | Unit
Gate leakage current + lgss Vas condition*, Vos = 0 V — — | x1 | — — [+£10 | uwA
Drain cut-off current Ibss Vps =600V, Ves =0V — — 10 — — | 100 | uwA
Drain-source breakdown voltage | V(er)pss Io=+10 mA, Ves =0V 600 | — — | 600 | — — \%
Gate threshold voltage Vith Vps =10V, Ip =1 mA 20| — | 40| 20 4.0 V
Drain-source on-resistance Rbs(oN) Ves=10V,Ip=5A — — | 075 | — — |075 | Q
Total gate charge Qg Vop =400V,Ves=10V,Ip=10A | — | 25 — — 42 | — nC
Diode forward voltage VbsF IbrR =10 A, Ves =0V — — | =17 | — — [ =17 Vv

H Efficiency Test Circuit

120 W (20 V/6 A) Flyback Converter
ViN = 100 Vac, Ves = +10, -0 V

>l
14

>l
14

*: Testconditions: TK10A60D: Ves =+30 V, 25K3569: Ves=+25 V

Pout (W)

90% — T
Sync?ronous Efficiency greater than a -MOSVI MOSFET{
Rectifier 88% —
° - —— Rg=470
7000 \+—>t . —f;} —O , 86% e e e e RgI:4.7IQ
x — 1B your § 84% =T ~lRg=47Q
—0O S 500 Rg=47Q
L PFC . [ /
LA, Ik MAIN o , T
=3 - 25K3569 289 | — 2SK3569 7]
% vs 0 | — TKIOAGOD i
x 76% B il S
Jis102600 0 20 40 60 80 100 120 140



H Product Lineup

Absolute Maximum Equivalent Absolute Maximum Equivalent
Part Number Ratings Roston (@) Prgdecessor Package Part Number Ratings Rosion (@) Prgdecessor Package

Voss (V) | Ib(A) | Ves=10V Part Voss (V) | Ib(A) | Ves=10V Part
TK10X40D 400 10 0.55 25K3499 TFP TK6A55DA 55 1.48 — TO-220SIS
TK5A45DA 4.5 1.75 — TO-220SIS TK7A55D 7 1.25 — TO-220SIS
TK6A45DA 5.5 1.35 = TO-220SIS TK8A55DA 7.5 1.07 — TO-220SIS
TK7A45DA 6.5 1.2 — TO-220SIS TK9A55DA 8.5 0.86 — TO-220SIS
TK8A45DA 7.5 11 — TO-220SIS TK10A55D 10 0.72 — TO-220SIS
TK8A45D 8 0.9 — TO-220SIS TK11A55D 11 0.63 — TO-220SIS
TK9A45D 450 9 0.77 — TO-220SIS TK12A55D 550 12 0.57 — TO-220SIS
TK11A45D 11 0.62 25K3869 TO-220SIS TK12J55D 12 0.57 — TO-3P(N)
TK12A45D 12 0.52 — TO-220SIS TK13A55DA 125 0.48 — TO-220SIS
TK13A45D 13 0.46 25K3743 TO-220SIS TK14A55D 14 0.37 — TO-220SIS
TK14A45DA 135 0.41 — TO-220SIS TK16A55D 16 0.33 — TO-220SIS
TK16A45D 16 0.27 2SK3935 TO-220SIS TK16J55D 16 0.37 — TO-3P(N)
TK19A45D 19 0.25 — TO-220SIS TK19J55D 19 0.33 — TO-3P(N)
TK3P50D 3 3 — DPAK TK2P60D 2 4.3 2SK2865 | New PW-Mold
TK4A50D 4 2 — TO-220SIS TK2Q60D 2 5 2SK4002 | New PW-Mold 2
TK4P50D 4 2 — DPAK TK3A60DA 25 2.8 — TO-220SIS
TK5A50D 5] 15 2SK3563 TO-220SIS TK4A60DA 3.5 2.2 2SK3567 | TO-220SIS
TK5P50D 5 15 2SK3863/25K4103| DPAK TK4P60DA 3.5 2.2 2SK3975 | DPAK
TK6A50D 6 1.4 — TO-220SIS TK4Q60DA 35 2.2 2SK4003 | New PW-Mold 2
TK7A50D 7 1.2 — TO-220SIS TK4A60DB 3.7 2 — TO-220SIS
TK7P50D 7 1.22 — DPAK TK4P60DB 3.7 2 — DPAK
TK8A50DA 7.5 1.04 — TO-220SIS TK4A60D 4 17 — TO-220SIS
TK8A50D 500 8 0.85 2SK3561 TO-220SIS TK4P60D 600 4 1.7 — DPAK
TK10A50D 10 0.72 — TO-220SIS TK5A60D 5 1.43 — TO-220SIS
TK11A50D 11 0.6 — TO-220SIS TK6A60D 6 1.25 2SK3562 | TO-220SIS
TK12A50D 12 0.52 25K3568 TO-220SIS TK8A60DA 7.5 1 2SK3667 | TO-220SIS
TK13A50DA 125 0.47 = TO-220SIS TK9A60D 9 0.83 — TO-220SIS
TK13A50D 13 0.4 2SK4012 TO-220SIS TK10A60D 10 0.75 2SK3569 | TO-220SIS
TK15J50D 15 0.4 25K4107 TO-3P(N) TK11A60D 11 0.65 — TO-220SIS
TK15A50D 15 0.3 2SK3934 TO-220SIS TK12A60D 12 0.55 — TO-220SIS
TK18A50D 18 0.27 — TO-220SIS TK13A60D 13 0.43 2SK3797 | TO-220SIS
TK20J50D 20 0.27 2SK4108 TO-3P(N) TK15A60D 15 0.37 — TO-220SIS
TK4A53D 4 1.7 — TO-220SIS TK2A65D 2 3.26 — TO-220SIS
TK5A53D 5 15 25K3563 TO-220SIS TK3A65DA 25 2.51 — TO-220SIS
TK5P53D 5 15 — DPAK TK3A65D 3 2.25 — TO-220SIS
TK6A53D 525 6 13 — TO-220SIS TK4A65DA 3.5 2 — TO-220SIS
TK6P53D 6 13 — DPAK TK5A65DA 4.5 1.67 — TO-220SIS
TK12A53D 12 0.58 — TO-220SIS TK5A65D 650 5 1.43 — TO-220SIS
TK12X53D 12 0.58 2SK3398 TFP TK6A65D 6 1.11 — TO-220SIS
TK4A55DA 3.5 2.45 — TO-220SIS TK7A65D 7 0.98 — TO-220SIS
TK4P55DA 35 2.45 = DPAK TK8A65D 8 0.84 — TO-220SIS
TK4A55D 550 4 1.9 — TO-220SIS TK11A65D 11 0.7 — TO-220SIS
TK4P55D 4 1.88 = DPAK TK12A65D 12 0.54 — TO-220SIS
TK5A55D 5 1.7 — TO-220SIS TK13A65D 13 0.47 — TO-220SIS

6-3 New n-MOSVII Series (Vbss = 200 V to 300 V)

In addition to the i-MOSVII devices with a Vbss of 400 to 650 V, Toshiba has launched those with a Vbss of 200 to 300 V.

H Product Lineup

Absolute Maximum Ratings
Vess () oW | e
TK9A20DA 8.5 0.4 TO-220SIS 2SK2350,2SK2381
TK15A20D 15 0.18 TO-220SIS 2SK2382,2SK2965
TK20A20D 200 20 0.109 TO-220SIS —
TK25A20D 25 0.07 TO-220SIS —
TK40J20D 40 0.044 TO-3P(N) 2SK3176
TK70J20D 70 0.027 TO-3P(N) -
TK8A25DA 75 05 TO-220SIS 2SK2417
TK8P25DA DPAK —
TK13A25D TO-220SIS 2SK2508
TK13P25D 250 13 0.25 DPAK —
TK13E25D TO-220 -
TK17A25D 17 0.15 TO-220SIS —
TK20A25D 20 0.1 TO-220SIS 2SK3994
TK30J25D 30 0.06 TO-3P(N) 2SK2967
TK18A30D 300 18 0.139 TO-220SIS —
TK50J30D 50 0.052 TO-3P(N) —
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6-4 7-MOS Series

M 7-MOSVI Series (Vbss = 450 V to 600 V)

. Absolute Maximum Ratings | Rbs(on) Max (2 g Typ. Ciss Typ. Equivalent
S Plait Loz Voss (V) b (A)g Vos = 1ov( : Q(nc);p (pF)y P P Package
-MOSVI 2SK3766 450 2 2.45 8 270 2SK3543 TO-220SIS
2SK3767 600 2 4.5 9 320 2SK3067 TO-220SIS
B 7-MOSIV Series (Vbss = 800 V to 900 V)
) Absolute Maximum Ratings | Rbs(on) Max (R) Typ. Ciss Typ. Equivalent
Series Part Number Voss() T o) | Ves=10V Q(ic);p o | et Package
2S5K3633 7 1.7 35 1500 2SK2746 TO-3P(N)
2SK3879 800 6.5 1.7 35 1500 — TO-220FL/SM
25K3880 6.5 1.7 35 1500 — TO-3P(N)IS
25K4013 6 1.7 45 1400 — TO-220SIS
TK1P90A 1 9 13 320 2SK3301 New PW-Mold
TK1Q90A 1 9 13 320 — New PW-Mold2
2SK3566 2.5 6.4 12 470 2SK2718 TO-220SIS
2SK3564 3 4.3 17 700 2SK2700 TO-220SIS
n-MOSIV 2SK3565 5 25 28 1150 2SK2717 TO-220SIS
2SK3742 5 25 25 1150 2SK2717 TO-220SIS
2SK3700 900 5 2.5 28 1150 2SK2610 TO-3P(N)
2SK4014 6 2.0 45 1400 — TO-220SIS
2SK4115 7 2.0 45 1650 2SK2749 TO-3P(N)
2SK3799 8 1.3 60 2200 — TO-220SIS
2SK3473 9 1.6 38 1450 = TO-3P(N)
2SK3878 9 1.3 60 2200 25K2611 TO-3P(N)
2S5K4207 13 0.95 45 2790 — TO-3P(N)
B L2-n-MOSYV and VI Series (Vbss = 30 V to 100 V)
Vbss Io Pp Rbs(on) () Ros(on) (€2) Typ.
Part Number (A (W) Package Typ. Max Ves (V) | Ip (A) Typ. Max | Ves (V) | Ip (A) Qg(;lnc);p
2SJ511 -30 -2 0.5 PW-Mini 0.32 0.45 -10 -1 0.55 0.76 —4 -1 5.5
2S5J360 —60 -1 0.5 PW-Mini 0.55 0.73 -10 -0.5 0.86 1.2 —4 -0.5 6.5
25K2964 30 2 0.5 PW-Mini 0.13 0.18 10 1 0.18 0.25 4 1 5.8
25K2615 60 2 0.5 PW-Mini 0.23 0.3 10 1 0.33 0.44 4 1 6
25K3658 60 2 0.5 PW-Mini 0.23 0.3 10 1 0.33 0.44 4 1 5
25K2963 100 1 0.5 PW-Mini 0.5 0.7 10 0.5 0.65 0.95 4 0.5 6.3
M -MOSYV Series (Vbss = 150 V to 250 V)
N Absolute Maximum Ratings Rbs(on) (2 Typ.
Applications Part Number Voss (V) b (A) PDg(W) Package Typ. ¢ )(M?a\x Ves (V) | Ip(A) Q?nc);p
2SJ567 —200 -2.5 20 New PW-Mold 1.6 2.0 -10 -1.5 10
ag;ﬁgrsc"”"e”ers 25J680 —200 25 20 New PW-Mold2 16 20 | -10 | -15 10
Nisfer Eemiallas 25J610 -250 —2 20 New EW-MOId 1.85 2.55 -10 -1.0 24
2S5K2992 200 1 1.5 PW-Mini 2.2 35 10 0.5 3
H 7-MOSYV Series (Vbss = 400 V to 700 V)
- Absolute Maximum Ratings Rbs(on) (Q Typ.
Applications Part Number Voss (V) Io (A) PD%W) Package TVp. L )(M;x Ves (V) | Ip(A) Q(?] C’;p
2SK3499 400 10 80 TFP 0.4 0.55 10 5 34
2SK2862 500 3 25 TO-220NIS 2.9 3.2 10 1 9
e | 0 s Lm0 pommew  CamlasTmls oy
Sg}f;'?fvzgg;r supplies | —55K3132 500 50 250 TO-3P(L) 0.07 | 0095 | 10 25 280
Motor controllers 2SK2865 600 2 20 New PW-Mold 4.2 5.0 10 1 9
2SK4002 600 2 20 New PW-Mold2 4.2 5 10 1 9
2SK3975 600 3 20 New PW-Mold 1.7 2.2 10 1.5 20
2SK3130 600 6 40 TO-220NIS 1.26 1.55 10 3 30
M 7-MOSIII Series (Vpss = 800 V to 1000 V)
Absolute Maximum Ratings Ros(on) () Qg Typ.
I NI Voss(V) | Ib(A) | Po(W) Fedicne o, Max Vos(V) Io(A) (nC)
2SK3301 900 1 20 PW-Mold 15 20 10 0.5 6
2SK2719 900 3 125 TO-3P(N) 3.7 4.3 10 1.5 25
25K2847 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
25K2968 900 10 150 TO-3P(N) 1.05 1.25 10 4 70




Main Characteristics

Main Characteristics

Part Number | Series Package Vbss Ip R&Sét))(N) Page Part Number |  Series Package Vbss I RRAS&N) Page
V) (A) (@) V) (A (@)
25J168 7-MOSIII S-MINI —60 -0.2 2 6,37 SSM3J327R | U-MOSVI SOT-23F —20 -3.9 | 0.093 | 8,28
2SJ360 | L2x-MOSV | PW-Mini —60 -1 0.73 | 8,44 SSM3J328R | U-MOSVI SOT-23F —-20 -6 | 0.0298 | 10,28
284511 | L?-n-MOSV |  PW-Mini -30 -2 0.45 | 8,44 SSM3J331R | U-MOSVI SOT-23F -20 -4 0.055 | 8,28
254567 7-MOSV  |New PW-Mold | —200 -2.5 2 8,44 SSM3J332R | U-MOSVI SOT-23F -30 -6 0.042 | 10,28
25J610 7-MOSV | New PW-Mold | —250 —2 2.55 9,44 SSM3J334R | U-MOSVI SOT-23F -30 -4 0.071 | 8,28
25J680 7-MOSV  |New PW-Mold2| —200 25 2 8,44 SSM3J35CT | n-MOSVI CST3 —20 -0.1 44 6,37
2SK1486 | n-MOSIIL5 | TO-3P (L) 300 32 0.095 15 SSM3J35FS | n-MOSVI SSM -20 -0.1 44 6,37
2SK2274 | 1-MOSIL5 | TO-220NIS 700 5 1.7 11 SSM3J3SMFV | n-MOSVI VESM -20 -0.1 44 6,37
2SK2608 | n-MOSIII | TO-220AB 900 3 4.3 = SSM3J36FS | U-MOSIIT SSM -20 -0.33 3.6 6,37
2SK2615 | L>-n-MOSV |  PW-Mini 60 2 0.3 8,44 SSM3J36MFV | U-MOSIIT VESM —20 -0.33 3.6 6,37
2SK2719 | n-MOSIII | TO-3P (N) 900 3 4.3 9,44 SSM3J36TU | U-MOSIIT UFM -20 -0.33 3.6 6,37
2SK2847 | x-MOSIII | TO-3P (N)IS | 900 8 1.4 11,44 SSM3J46CTB | U-MOSVI CST3B -20 -2 0.103 | 8,28
2SK2862 | n-MOSV | TO-220NIS 500 3 3.2 9,44 SSM3J56MFV | U-MOSVI VESM —20 -0.8 0.39 | 6,28
2SK2865 | 7-MOSV |New PW-Mold| 600 2 5 9,44 SSM3K09FU | n-MOSVI UsSM 30 0.4 1.2 6,37
2SK2917 | a-MOSV | TO-3P (N)IS | 500 18 0.27 | 13,44 SSM3K106TU | =-MOSVII UFM 20 1.2 0.53 | 8,29
2S5K2963 | L?>-n-MOSV |  PW-Mini 100 1 0.7 8,44 SSM3K116TU | U-MOSIIT UFM 30 2.2 0.1 8,29
2SK2964 | L?-n-MOSV |  PW-Mini 30 2 0.18 | 8,44 SSM3K119TU | U-MOSIIT UFM 30 2.5 0.074 | 8,29
2SK2968 | n-MOSIII | TO-3P (N) 900 10 1.25 | 11,44 SSM3K121TU | U-MOSIIT UFM 20 3.2 0.048 | 8,29
2SK2992 | x-MOSV PW-Mini 200 1 3.5 8,44 SSM3K122TU | U-MOSIIT UFM 20 2 0.123 | 8,29
2SK3017 | n-MOSIII | TO-3P (N)IS | 900 8.5 1.25 | 11,44 SSM3K123TU | U-MOSIIL UFM 20 4.2 0.028 | 10,29
2SK3130 | a-MOSV | TO-220NIS 600 6 1.55 44 SSM3K124TU | =-MOSVII UFM 30 2.4 0.12 | 8,29
2SK3132 | a-MOSV TO-3P (L) 500 50 0.095 | 15,44 SSM3K127TU | U-MOSIIT UFM 30 2 0.123 | 8,29
2SK3466 | n-MOSV TFP 500 5 1.5 11,44 SSM3K131TU | U-MOSIV UFM 30 6.0 | 0.0415| 10,29
2SK3499 | x-MOSV TFP 400 10 0.55 44 SSM3K15ACT| U-MOSIIT CST3 30 0.1 3.6 6,37
2SK3564 | n-MOSIV | TO-220SIS 900 3 4.3 9,44 SSM3K15AFS| U-MOSIIT SSM 30 0.1 3.6 6,37
2SK3565 | n-MOSIV | TO-220SIS 900 5 2.5 11,44 SSM3K15AFU| U-MOSIIT USM 30 0.1 3.6 6,37
2SK3566 | n-MOSIV | TO-220SIS 900 2.5 6.4 9,44 SSM3K15AMFV | U-MOSIII VESM 30 0.1 3.6 6,37
2SK3633 | n-MOSIV | TO-3P (N) 800 7 1.7 11,44 SSM3K17FU| n-MOSV USM 50 0.1 40 6,37
2SK3658 | Lzi-MOSV PW-Mini 60 2 0.3 8,44 SSM3K301T | U-MOSIII TSM 20 3.5 0.056 | 8,29
2SK3742 | n-MOSIV | TO-220SIS 900 5 2.5 11,44 SSM3K309T | U-MOSIIT TSM 20 4.7 0.031 | 10,29
2SK3767 | n-MOSVI | TO-220SIS 600 2 4.5 9,44 SSM3K310T | U-MOSIIT TSM 20 5 0.028 | 10,29
2SK3799 | x-MOSIV | TO-220SIS 900 8 13 11,44 SSM3K316T | U-MOSIII TSM 30 4 0.065 29
2SK3878 | n-MOSIV | TO-3P (N) 900 9 1.3 11,44 SSM3K318T | u-MOSIV TSM 60 2.5 0.145 | 8,29
2SK3880 | n-MOSIV | TO-3P (N)IS | 800 6.5 1.7 11,44 SSM3K320T | U-MOSIV TSM 30 4.2 0.077 | 10,29
2SK3975 | n-MOSV |New PW-Mold| 600 3 2.2 9,44 SSM3K329R | U-MOSIII SOT-23F 30 3.5 0.126 | 8,29
2SK4002 | a-MOSV |New PW-Mold2| 600 2 5 9,44 SSM3K333R | U-MOSVII-H| SOT-23F 30 6 0.042 | 10,29
2SK4013 | n-MOSIV | TO-220SIS 800 6 1.7 11,44 SSM3K335R | U-MOSVII-H | SOT-23F 30 6 0.038 | 10,29
2SK4014 | 7-MOSIV | TO-220SIS 900 6 2 11,44 SSM3K336R | U-MOSVII-H | SOT-23F 30 4 0.11 | 8,29
2SK4115 | n-MOSIV | TO-3P (N) 900 7 2 11,44 SSM3K35CT| n-MOSVI CST3 20 0.18 20 6,37
2SK4207 | n-MOSIV | TO-3P (N) 900 13 0.95 | 13,44 SSM3K35FS | n-MOSVI SSM 20 0.18 20 6,37
SSM3J09FU | -MOSVI USM -30 -0.2 4.2 6,37 SSM3K35MFV | -MOSVI VESM 20 0.18 20 6,37
SSM3J112TU |  U-MOSII UFM -30 -1.1 0.79 | 8,28 SSM3K36MFV | U-MOSIIT VESM 20 0.5 152 | 6,37
SSM3J113TU | U-MOSIIT UFM -20 -1.7 | 0.169 28 SSM3K36TU| U-MOSIIT UFM 20 0.5 152 | 6,37
SSM3J117TU | U-MOSII UFM -30 -2 0.225 | 8,28 SSM3K37CT| U-MOSIII CST3 20 0.2 3.1 6,37
SSM3J118TU | U-MOSII UFM -30 -1.4 0.48 8,28 SSM3K37FS | U-MOSIII SSM 20 0.2 3.1 6,37
SSM3J130TU | U-MOSVI UFM -20 -4.4 |0.0258 | 10,28 SSM3K37MFV | U-MOSIII VESM 20 0.25 5.6 6,37
SSM3J132TU | U-MOSVI UFM -12 -5.4 | 0.017 | 10,28 SSM3K43FS | U-MOSIII SSM 20 0.5 1.52 6
SSM3J133TU | U-MOSVI UFM -20 -5.5 | 0.0298 | 10,28 SSM3K44FS | n-MOSVI SSM 30 0.1 7 6,37
SSM3J134TU | U-MOSVI UFM -20 —3.2 | 0.093 | 828 SSM3K44MFV | n-MOSVI VESM 30 0.1 7 6,37
SSM3J135TU | U-MOSVI UFM -20 -3.0 | 0.103 | 8,28 SSM3K56FS | U-MOSVII-H SSM 20 0.8 0.26 | 6,29
SSM3J15CT | 7-MOSVI CST3 -30 -0.1 32 6,37 SSM3K7002BF | U-MOSIV S-MINI 60 0.2 3.3 6,37
SSM3J15F | n-MOSVI S-MINI -30 -0.1 32 6,37 SSM3K7002BFS | U-MOSIV SSM 60 0.2 3.3 6,37
SSM3J15FU | a«MOSVI UsMm -30 -0.1 32 6,37 SSM3K7002BFU | U-MOSIV UsSM 60 0.2 3.3 37
SSM3J15FV | -MOSVI VESM -30 -0.1 32 37 SSM4K27CT| U-MOSIIT CST4 20 0.5 0.205 | 6,29
SSM3J305T | U-MOSII TSM -30 -1.7 | 0.477 | 8,28 SSM5G02TU | U-MOSII UFV -12 -1 0.16 | 8,31
SSM3J306T | U-MOSII TSM -30 —24 | 0225 | 8,28 SSM5G09TU | U-MOSTT UFV -12 -1.5 0.13 | 831
SSM3J325F | U-MOSVI S-MINI -20 -2 0.155 | 8,28 SSM5G10TU | U-MOSIIT UFV -20 -15 | 0.213 | 831
SSM3J326T| U-MOSVI TSM -30 -5.6 | 0.0457 | 10,28
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SSM5G11TU| U-MOSIII-H UFV -30 -1.4 0.403 8,31 SSM6N36FE | U-MOSIII ES6 20 0.5 1.52 6,37
SSM5H01TU| U-MOSII URV 30 1.4 0.45 8,31 SSM6N37CTD | U-MOSIIT CST6D 20 0.25 5.6 6,37
SSM5H07TU| =-MOSVII UFV 20 1.2 0.54 8,31 SSM6N37FE | U-MOSIII ES6 20 0.25 5.6 6,37
SSM5H08TU| U-MOSIIT UFV 20 1.5 0.16 8,31 SSM6N37FU| U-MOSIII use 20 0.25 3.1 6,37
SSM5H10TU | U-MOSIII UFV 20 1.6 0.119 8,31 SSM6EN39TU | U-MOSIII UF6 20 1.6 0.119 8,30
SSM5H11TU | U-MOSIII UFV 30 1.6 0.182 8,31 SSM6EN40TU | U-MOSIII UF6 30 1.6 0.182 8,30
SSM5H16TU| U-MOSIII UFV 30 1.9 0.133 8,31 SSM6N42FE| U-MOSIII ES6 20 0.8 0.24 6,30
SSM5H14F | U-MOSIII SMV 30 3 0.078 8,31 SSM6N43FU| U-MOSIIT Us6 20 0.5 1.52 6

SSM5N15FE | n-MOSVI ES6 30 0.1 7 6,37 SSM6N44FE | 7-MOSVI ES6 30 0.1 7 6,37
SSM5N15FU | n-MOSVI uUsé6 30 0.1 7 37 SSM6N44FU| 7n-MOSVI Useé 30 0.1 7 6,37
SSM5N16FE | n-MOSVI ES6 20 0.1 15 6,37 SSM6N55NU |U-MOSVII-H UDFN6 30 4 0.043 8,30
SSM5N16FU| n-MOSVI uUsé 20 0.1 15 37 SSMEN7002BFE | U-MOSIV ES6 60 0.2 3.3 6,37
SSM5P15FE | n-MOSVI ES6 -30 -0.1 32 6,37 SSMEN7002BFU | U-MOSIV USsé6 60 0.2 3.3 6,37
SSM5P15FU | n-MOSVI Usé6 -30 -0.1 32 6,37 SSM6P09FU | 7-MOSVI uUsé -30 -0.2 4.2 6,37
SSM5P16FE | n-MOSVI ES6 -20 -0.1 45 6,37 SSM6P15FE | n-MOSVI ES6 -30 -0.1 32 6,37
SSM5P16FU | n-MOSVI uUse -20 -0.1 45 37 SSM6P15FU | x-MOSVI uUsé -30 -0.1 32 6,37
SSM6EO1TU | U-MOSIII UF6 -12 -1 0.16 8,30 SSM6P16FE | n-MOSVI ES6 -20 -0.1 45 37

SSM6EO3TU | U-MOSIIT UF6 -20 -1.8 0.144 | 8,30 SSM6P16FU | =-MOSVI uUseé -20 -0.1 45 37

SSM6G18NU | U-MOSVI UDFN6 -20 -2.0 0.112 8,31 SSM6P25TU | U-MOSIII UF6 -20 -0.5 0.26 30

SSM6J207FE | U-MOSIT ES6 -30 -1.3 0.491 8,28 SSM6P35FE | 7-MOSVI ES6 -20 -0.1 44 6,37
SSM6J212FE | U-MOSVI ES6 -20 —-4.0 | 0.0407 | 8,28 SSM6P35FU | 7-MOSVI Usé -20 -0.1 44 6,37
SSM6J213FE | U-MOSVI ES6 -20 -2.6 0.103 8,28 SSM6P36FE | U-MOSIII ES6 -20 -0.33 3.6 6,37
SSM6J214FE | U-MOSVI ES6 -30 -3.6 0.057 8,28 SSM6P36TU| U-MOSIII UF6 -20 -0.33 3.6 6,37
SSM6J215FE | U-MOSVI ES6 -20 -3.4 | 0.059 | 828 SSM6P39TU | U-MOSIII UF6 -20 -15 | 0.213 | 8,30
SSM6J401TU | U-MOSIIT UF6 -30 -2.5 0.145 8,28 SSM6P40TU | U-MOSIII UF6 -30 -1.4 0.403 8,30
SSM6J402TU | U-MOSIII UF6 -30 -2 0.225 8,28 SSM6P41FE | U-MOSV ES6 -20 -0.72 0.3 6,30
SSM6J409TU | U-MOSV UF6 -20 -9.5 | 0.0221 | 10,28 SSM6P47NU| U-MOSVI UDFN6 -20 -4 0.095 8,30
SSM6J412TU | U-MOSVI UF6 -20 -4.0 | 0.0427 | 8,28 SSM6P49NU| U-MOSVI UDFN6 -20 -4 0.056 8,30
SSM6J414TU | U-MOSVI UF6 -20 -6 0.0221 | 10,28 SSM6P54TU | U-MOSIV UF6 -20 -1.2 0.228 8,30
SSM6J501NU | U-MOSVI UDFN6B -20 -10 0.0153 | 10,28 SSM6QO1NU | U-MOSVI UDFN6 -20 4 0.059 8,31
SSM6J502NU | U-MOSVI UDFN6B -20 —-6.0 | 0.0231 | 10,28 TJ100FO4M3L| U-MOSVI |TO-220SM(W)| —40 -100 0.036 | 14,39
SSM6J503NU | U-MOSVI UDFN6B -20 —6.0 | 0.0324 | 10,28 TJ10S04M3L | U-MOSVI DPAK+ -40 -10 0.044 | 10,38
SSM6J505NU | U-MOSVI UDFN6B -12 -10 0.01 10,28 TJ11A10M3 | U-MOSVI | TO-220SIS -100 -11 0.13 12,39
SSM6K202FE | U-MOSIIT ES6 30 2.3 0.085 8,29 TJ150F04M3L | U-MOSVI |TO-220SM(W)| -40 -150 | 0.0028 | 14,39
SSM6K204FE | U-MOSIIT ES6 20 2 0.126 8,29 TJ150F06M3L| U-MOSVI |TO-220SM(W)| —-60 -150 | 0.0056 | 14,39
SSM6K208FE | U-MOSIII ES6 30 1.9 0.133 8,29 TJ15P04M3 | U-MOSVI DPAK -40 -15 0.036 | 12,36
SSM6K210FE | U-MOSIII ES6 30 1.4 0.371 8,29 TJ15S506M3L | U-MOSVI DPAK+ -60 -15 0.05 12,38
SSM6K211FE | U-MOSIII ES6 20 3.2 0.047 8,29 TJ20A10M3 | U-MOSVI | TO-220SIS -100 -20 0.09 12,39
SSM6K30FE | n-MOSVII ES6 20 1.2 0.42 8,29 TJ20S04M3L | U-MOSVI DPAK+ -40 -20 | 0.0222 | 12,38
SSM6K34TU | u-MoOsSIII UF6 30 3 0.077 8,29 TJ30S06M3L | U-MOSVI DPAK+ -60 -30 | 0.0218 | 14,38
SSM6K403TU | U-MOSIIT UF6 20 4.2 0.028 | 10,29 TJ40S04M3L | U-MOSVI DPAK+ -40 —-40 | 0.0091 | 14,38
SSM6K404TU| U-MOSIIT UF6 20 3 0.055 8,29 TJ50S06M3L | U-MOSVI DPAK+ -60 -50 | 0.0138 | 14,38
SSM6K405TU| U-MOSIII UF6 20 2 0.126 8,29 TJ60S04M3L | U-MOSVI DPAK+ -40 -60 0.0063 | 14,38
SSM6K406TU| U-MOSIV UF6 30 4.4 0.0385 | 10,29 TJ60S06M3L | U-MOSVI DPAK+ -60 -60 0.0112 | 14,38
SSM6K407TU| n-MOSV UF6 60 2 0.44 8,29 TJ70A06J3 | U-MOSIII | TO-220SIS —-60 -70 0.008 | 14,39
SSM6K411TU| U-MOSIV UF6 20 10 0.012 | 10,29 TJ80S04M3L| U-MOSVI DPAK+ -40 -80 | 0.0052 | 14,38
SSM6K504NU|U-MOSVII-H UDFNG6 30 9 0.03 29 TJ8S06M3L | U-MOSVI DPAK+ -60 -8 0.104 | 10,38
SSM6L12TU | U-MOSIIT UF6 -20 -0.5 0.26 6,30 TJ9A10M3 | U-MOSVI | TO-220SIS -100 -9 0.17 10,39
SSM6L14FE | U-MOSIIT ES6 -20 -0.72 0.3 6,30 TK100A08N1 | U-MOSVIII-H| TO-220SIS 80 100 0.0032 | 14,40
SSM6L35FE | U-MOSIII ES6 -20 -0.1 44 6,37 TK100A10N1 |U-MOSVIII-H| TO-220SIS 100 100 0.0038 | 14,40
SSM6L35FU | u-MoOsIIt us6 -20 -0.1 44 6,37 TK100E08N1 [U-MOSVIII-H|  TO-220 80 100 | 0.0032 | 14,40
SSM6L36FE | U-MOSIII ES6 -20 -0.33 3.6 6,37 TK100E10N1 | U-MOSVIII-H TO-220 100 100 0.0034 | 14,40
SSM6L36TU | U-MOSIII UF6 -20 -0.33 3.6 6,37 TK100F04K3 | U-MOSIV [TO-220SM(W)| 40 100 0.003 | 14,39
SSM6L39TU | U-MOSIIT UF6 -20 -1.5 0.213 8,30 TK100F04K3L | U-MOSIV [TO-220SM(W)| 40 100 0.003 | 14,39
SSM6L40TU | U-MOSIIT UF6 -30 -1.4 0.403 8,30 TK100F06K3 | U-MOSIV [TO-220SM(W)| 60 100 0.005 | 14,39
SSM6N15AFE | U-MOSIII ES6 30 0.1 3.6 6,37 TK100GO08N1 |U-MOSVIII-H| TO-220SM 80 100 (0.003) | 14,40
SSM6N15AFU | U-MOSIII uss 30 0.1 3.6 6,37 TK100G10N1 [U-MOSVIII-H| TO-220SM 100 100 |(0.0032)| 14,40
SSM6N17FU| n-MOSV USs6 50 0.1 40 6,37 TK10A50D | =-MOSVII | TO-220SIS 500 10 0.72 11,43
SSM6N24TU| U-MOSIII UF6 30 0.5 0.145 6,30 TK10A55D n-MOSVII | TO-220SIS 550 10 0.72 11,43
SSM6N35FE | n-MOSVI ES6 20 0.18 20 6,37 TK10A60D n-MOSVII | TO-220SIS 600 10 0.75 11,43
SSM6N35FU| n-MOSVI uUsé 20 0.18 20 6,37 TK10S04K3L| u-MOSIV DPAK+ 40 10 0.028 | 10,38
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TK10X40D | n-MOSVII TFP 400 10 0.55 | 11,43 TK20J50D | ©-MOSVII | TO-3P(N) 500 20 0.27 | 13,43
TK11A45D | =-MOSVII | TO-220SIS | 450 11 0.62 | 13,43 TK20J60T | DTMOSI TO-3P(N) 600 20 0.19 =

TK11A50D | =-MOSVII | TO-220SIS | 500 11 0.6 | 13,43 TK20J60U | DTMOSII | TO-3P(N) 600 20 019 |13,41
TK11A55D | =-MOSVII | TO-220SIS | 550 11 0.63 | 13,43 TK20P04M1 | U-MOSVI-H DPAK 40 20 0.029 [12,24,36
TK11A60D | =-MOSVII | TO-220SIS | 600 11 0.65 | 13,43 TK20S04K3L| U-MOSIV DPAK+ 40 20 0.014 | 12,38
TK11A65D | =-MOSVII | TO-220SIS | 650 11 0.7 | 13,43 TK20S06K3L| U-MOSIV DPAK+ 60 20 0.029 | 12,38
TK12A10K3| U-MOSIV | TO-220SIS 100 12 0.08 | 12,39 TK20X60U | DTMOSII TFP 600 20 0.20 | 13,41
TK12A45D | =-MOSVII | TO-220SIS | 450 12 052 | 13,43 TK22A10N1 |U-MOSVIII-H| TO-220SIS | 100 22 |0.0138 | 12,40
TK12A50D | =-MOSVII | TO-220SIS | 500 12 052 | 13,43 TK22E10N1 |U-MOSVIII-H|  TO-220 100 22 |0.0138 | 12,40
TK12A53D | x-MOSVII | TO-220SIS | 525 12 0.58 | 13,43 TK22J60V | DTMOSII | TO-3P(N) 600 22 0.15 =

TK12A55D | =-MOSVII | TO-220SIS | 550 12 0.57 | 13,43 TK25A10K3 | U-MOSIV | TO-220SIS | 100 25 0.04 | 14,39
TK12A60D | =-MOSVII | TO-220SIS | 600 12 0.55 | 13,43 TK25A20D | n-MOSVII | TO-220SIS | 200 25 0.07 | 1543
TK12A60U| DTMOSII | TO-220SIS | 600 12 04 | 13,41 TK25E06K3 | U-MOSIV TO-220 60 25 0.018 | 14,40
TK12A65D | =-MOSVII | TO-220SIS | 650 12 0.54 | 13,43 TK2A65D | n=-MOSVII | TO-220SIS | 650 2 3.26 | 9,43
TK12E60U | DTMOSII TO-220 600 12 04 | 1341 TK2P60D | n-MOSVII | New PW-Mold| 600 43 9,43
TK12J55D | i-MOSVII | TO-3P(N) 550 12 0.57 | 13,43 TK2Q60D | n-MOSVII | New PW-Mold2| 600 43 9,43
TK12J60U | DTMOSII | TO-3P(N) 600 12 04 | 1341 TK30S06K3L| U-MOSIV DPAK+ 60 30 0.018 | 14,38
TK12X53D | n-MOSVII TFP 550 12 0.58 | 13,43 TK34A10N1 |U-MOSVIII-H| TO-220SIS | 100 34 | 0.0095 | 14,40
TK12X60U | DTMOSII TFP 600 12 042 | 13,41 TK34E10N1 |U-MOSVIII-H|  TO-220 100 34 | 0.0095 | 14,40
TK130F06K3| U-MOSIV |TO-220SM(W)| 60 130 | 0.0034 | 14,39 TK35S04K3L| U-MOSIV DPAK+ 40 35 |0.0103 | 14,38
TK13A25D | x-MOSVII | TO-220SIS | 250 13 0.25 | 13,43 TK3A60DA| n-MOSVII | TO-220SIS | 600 25 2.8 9,43
TK13E25D | n-MOSVII TO-220 250 13 0.25 | 13,43 TK3A65D | n-MOSVII | TO-220SIS | 650 3 225 | 9,43
TK13P25D | n-MOSVII DPAK 250 13 0.25 | 13,43 TK3A65DA| n-MOSVII | TO-220SIS | 650 25 251 | 9,43
TK13A45D | n-MOSVII | TO-220SIS | 450 13 0.46 | 13,43 TK3P50D | n-MOSVII DPAK 500 3 3 9,43
TK13A50D | n-MOSVII | TO-220SIS | 500 13 0.4 | 13,43 TK40A08K3| U-MOSIV | TO-220SIS 75 40 0.009 | 14,40
TK13A50DA | =-MOSVII | TO-220SIS | 500 125 | 047 | 1343 TK40A10K3| U-MOSIV | TO-220SIS | 100 40 0.015 | 14,40
TK13A55DA | =-MOSVII | TO-220SIS | 550 125 | 048 | 1343 TK40A10N1 [U-MOSVIII-H| TO-220SIS | 100 40 | 0.0082 | 14,40
TK13A60D | =-MOSVII | TO-220SIS | 600 13 0.43 | 13,43 TK40E10K3 | U-MOSIV TO-220 100 40 0.015 | 14,40
TK13A65U| DTMOSIH | TO-220SIS | 650 13 0.38 | 13,41 TK40E10N1 |U-MOSVIII-H|  TO-220 100 40 | 0.0082 | 14,40
TK13A65D | =-MOSVII | TO-220SIS | 650 13 0.47 | 13,43 TK40J60T | DTMOSI TO-3P(N) 600 40 0.08 =

TK13J65U | DTMOSIT | TO-3P(N) 650 13 0.38 | 13,41 TK40J60U | DTMOSII | TO-3P(N) 600 40 0.08 | 1541
TK14A45D | n-MOSVII | TO-220SIS 450 14 0.34 13 TK40M60U| DTMOSII | TO-3P(N)IS | 600 40 0.08 | 1541
TK14A45DA| n-MOSVII | TO-220SIS | 450 135 | 041 | 1343 TK40P03M1 | U-MOSVI-H DPAK 30 40 | 0.0108 (14,24,36
TK14A55D | =-MOSVII | TO-220SIS | 550 14 0.37 | 13,43 TK40P04M1 | U-MOSVI-H DPAK 40 40 0.011 |14,24,36
TK150F04K3| U-MOSIV |TO-220SM(W)| 40 150 | 0.0021 | 14,39 TK40S10K3Z | U-MOSIV DPAK+ 100 40 0.018 | 14,38
TK150F04K3L| U-MOSIV |TO-220SM(W)| 40 150 | 0.0021 | 14,39 TK45P03M1 | U-MOSVI-H DPAK 30 45 | 0.0097 (14,24,36
TK15A20D | =-MOSVII | TO-220SIS | 200 15 04 | 12,43 TK45S06K3L | U-MOSIV DPAK+ 60 45 | 0.0105 | 14,38
TK15A50D | =-MOSVII | TO-220SIS | 500 15 0.3 | 13,43 TK46A08N1 |U-MOSVIII-H| TO-220SIS 80 46 [(0.0086)| 14,40
TK15A60D | n-MOSVII | TO-220SIS | 600 15 0.37 | 13,43 TK46E08N1 |U-MOSVIII-H|  TO-220 80 46 [(0.0086)| 14,40
TK15A60U| DTMOSII | TO-220SIS | 600 15 0.3 | 1341 TK4A50D | n-MOSVII | TO-220SIS | 500 4 2 9,43
TK15E60U | DTMOSII TO-220 600 15 03 | 1341 TK4A53D | a-MOSVII | TO-220SIS | 525 4 1.7 9,43
TK15J50D | =-MOSVII | TO-3P(N) 500 15 0.4 | 13,43 TK4A55D | n-MOSVII | TO-220SIS | 550 4 1.9 9,43
TK15J60T | DTMOSI | TO-3P(N) 600 15 0.28 - TK4A55DA| n-MOSVII | TO-220SIS | 550 35 245 | 9,43
TK15J60U | DTMOSII | TO-3P(N) 600 15 0.3 | 1341 TK4A60D | n-MOSVII | TO-220SIS | 600 4 1.7 9,43
TK15X60U | DTMOSII TFP 600 15 0.31 | 13,41 TK4A60DA | n-MOSVII | TO-220SIS | 600 35 2.2 9,43
TK16A45D | n-MOSVII | TO-220SIS | 450 16 0.27 | 13,43 TK4A60DB | n-MOSVII | TO-220SIS | 600 3.7 2 9,43
TK16A55D | n-MOSVII | TO-220SIS | 550 16 0.33 | 13,43 TK4A65DA | n-MOSVII | TO-220SIS | 650 35 2 9,43
TK16J55D | a-MOSVII | TO-3P(N) 550 16 0.37 | 13,43 TK4P50D | n-MOSVII DPAK 500 4 2 9,43
TK17A65U| DTMOSIH | TO-220SIS | 650 17 0.26 | 13,41 TK4P55D | n-MOSVII DPAK 550 4 1.88 | 943
TK17J65U | DTMOSII | TO-3P(N) 650 17 0.26 | 13,41 TK4P55DA | n-MOSVII DPAK 550 35 245 | 9,43
TK18A30D | n-MOSVII | TO-220SIS | 300 18 0.139 | 13,43 TK4P60D | n-MOSVII DPAK 600 4 1.7 43

TK18A50D | n-MOSVII | TO-220SIS | 500 18 0.27 | 13,43 TK4P60DA | n-MOSVII DPAK 600 35 2.2 9,43
TK18E10K3 | U-MOSIV TO-220 100 18 0.042 | 12,40 TK4P60DB | ©-MOSVII DPAK 600 3.7 2 9,43
TK19A45D | n-MOSVII | TO-220SIS | 450 19 0.25 | 13,43 TK4Q60DA | n-MOSVII | New PW-Mold2| 600 35 2.2 43

TK19J55D | n-MOSVII | TO-220SIS | 600 5 1.43 | 13,43 TK50A04K3 | U-MOSIV | TO-220SIS 40 50 |0.0035 | 14,39
TK1P90A | =-MOSIV |New PW-Mold| 900 1 9 9,44 TK(50)A12N1 |U-MOSVIII-H| TO-220SIS | 120 50 [(0.0081)| 14,40
TK1Q90A | =-MOSIV |New PW-Mold2| 900 1 9 9,44 TK50E06K3A | U-MOSIV TO-220 60 50 |0.0085 | 14,40
TK20A25D | -MOSVII | TO-220SIS | 250 20 0.1 | 1343 TK50E08K3 | U-MOSIV TO-220 75 50 0.012 | 14,40
TK20A60T | DTMOSI | TO-220SIS | 600 20 0.19 - TK(50)E12N1|U-MOSVIII-H|  TO-220 120 50 | (0.008) | 14,40
TK20A60U| DTMOSIH | TO-220SIS 600 20 0.19 | 13,41 TK50J60U | DTMOSII | TO-3P(N) 600 50 0.65 | 1541
TK20E60U | DTMOSII TO-220 600 20 0.19 | 13,41 TK50P03M1 | U-MOSVI-H DPAK 30 50 | 0.0075 (14,24,36
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TK50P04M1 |U-MOSVI-H DPAK 40 50 0.0087 |14,24,36 TPC6067 U-MOSVII VS-6 30 (6) (0.023) 31

TK50S04K3L | U-MOSIV DPAK+ 40 50 0.0054 | 14,38 TPC6109-H | U-MOSIII-H VS-6 -30 -5 0.059 [10,25,31
TK55F08K3L | U-MOSIV | TO-220SM(W) 75 55 0.0102 | 14,39 TPC6110 U-MOSVI VS-6 -30 —4.5 0.056 | 10,31
TK5A45DA| n-MOSVII | TO-220SIS 450 4.5 1.75 11,43 TPC6111 U-MOSsV VS-6 -20 5.5 0.04 10,31
TK5A50D | =-MOSVII | TO-220SIS 500 B 1.5 11,43 TPC6113 U-MOSVI VS-6 -20 -5 0.056 | 10,31
TK5A53D | n-MOSVII | TO-220SIS 525 B 1.5 11,43 TPC6130 U-MOSVI VS-6 -20 —-2.8 0.106 | 8,31

TK5A55D | n-MOSVII | TO-220SIS 550 5 1.7 11,43 TPC8045-H | U-MOSVI-H SOP-8 40 18 0.0039 |12,24,34
TK5A60D | =-MOSVII | TO-220SIS 600 5 1.43 11,43 TPC8046-H | U-MOSVI-H SOP-8 40 18 0.0057 (12,24,34
TK5A65D | =-MOSVII | TO-220SIS 650 5 1.3 11,43 TPC8047-H | U-MOSVI-H SOP-8 40 16 0.0076 |12,24,34
TK5A65DA| 7-MOSVII | TO-220SIS 650 4.5 1.67 11,43 TPC8048-H | U-MOSVI-H SOP-8 60 16 0.0069 |12,25,34
TK5P50D | n-MOSVII DPAK 500 5 1.5 11,43 TPC8049-H | U-MOSVI-H SOP-8 60 13 0.0107 |12,25,34
TK5P53D | n-MOSVII DPAK 525 5 1.5 11,43 TPC8050-H | U-MOSVI-H SOP-8 60 11 0.0145 |12,25,34
TK60EO8K3 | U-MOSIV TO-220 75 60 0.009 | 14,40 TPC8051-H | U-MOSVI-H SOP-8 80 13 0.0097 |12,25,34
TK60F08K3 | U-MOSIV | TO-220SM(W) 75 60 0.0085 | 14,39 TPC8052-H | U-MOSVI-H SOP-8 40 12 0.0115 |12,24,34
TK60PO3M1 | U-MOSVI-H DPAK 30 60 0.0064 |14,24,36 TPC8053-H | U-MOSVI-H SOP-8 60 9 0.0225 |10,25,34]
TK60S06K3L | U-MOSIV DPAK+ 60 60 0.008 | 14,38 TPC8055-H | U-MOSVII-H SOP-8 30 18 0.0021 (12,24,34
TK65A10N1 |U-MOSVIII-H| TO-220SIS 100 65 0.0048 | 14,40 TPC8056-H | U-MOSVII-H SOP-8 30 18 0.0024 |12,24,34
TK65E10N1 |U-MOSVIII-H TO-220 100 65 0.0048 | 14,40 TPC8057-H | U-MOSVII-H SOP-8 30 18 0.0028 |12,24,34
TK65G10N1 |U-MOSVIII-H| TO-220SM 100 65 0.0046 | 14,40 TPC8058-H | U-MOSVII-H SOP-8 30 18 0.0032 |12,24,34
TK65S04K3L| U-MOSIV DPAK+ 40 65 0.0045 | 14,38 TPC8059-H | U-MOSVII-H SOP-8 30 18 0.004 [12,24,34
TK6A45DA| =-MOSVII | TO-220SIS 450 5.5 1.35 | 11,43 TPC8062-H | U-MOSVII-H SOP-8 30 18 0.0058 |12,24,34
TK6A50D | =-MOSVII | TO-220(W) 500 6 1.4 11,43 TPC8063-H | U-MOSVII-H SOP-8 30 17 0.007 [12,24,34
TK6A53D | =-MOSVII | TO-220SIS 525 6 1.3 11,43 TPC8064-H | U-MOSVII-H SOP-8 30 16 0.0084 (12,24,34
TK6A55DA| n-MOSVII | TO-220SIS 550 55 1.48 11,43 TPC8065-H | U-MOSVII-H SOP-8 30 13 0.0116 (12242734
TK6A60D | n-MOSVII | TO-220SIS 600 6 1.25 | 11,43 TPC8066-H | U-MOSVII-H SOP-8 30 11 0.016 [12,24,34
TK6A65D | n-MOSVII | TO-220SIS 650 6 1.11 11,43 TPC8067-H | U-MOSVII-H SOP-8 30 9 0.025 [10,24,34
TK6P53D | n-MOSVII DPAK 525 6 1.3 11,43 TPC8073 U-MOSVII SOP-8 30 18 0.0047 (12,27,34
TK72A08N1 |U-MOSVIII-H| TO-220SIS 80 72 [(0.0047)| 14,40 TPC8074 U-MOSVII SOP-8 30 17 0.0065 |12,27,34
TK72E08N1 |U-MOSVIII-H TO-220 80 72 (0.0044)| 14,40 TPC8075 U-MOSVII SOP-8 & 18 0.0026 |12,27,34
TK75A06K3 | U-MOSIV | TO-220SIS 60 75 0.0055 | 14,40 TPC8076 U-MOSVII SOP-8 30 18 0.0049 |12,27,34
TK7A45DA| n-MOSVII | TO-220SIS 450 6.5 1.2 11,43 TPC8078 U-MOSVII SOP-8 33 18 0.0022 |12,27,34
TK7A50D | n-MOSVII | TO-220SIS 500 7 1.22 11,43 TPC8080 U-MOSVII SOP-8 30 18 0.0028 |12,27,34
TK7A55D | n-MOSVII | TO-220SIS 550 7 125 | 11,43 TPC8081 U-MOSVII SOP-8 30 18 0.0033 |12,27,34
TK7A65D | =-MOSVII | TO-220SIS 650 7 0.98 | 11,43 TPC8082 U-MOSVII SOP-8 30 18 0.0041 |12,27,34
TK7P50D | n-MOSVII DPAK 500 7 1.22 11,43 TPC8084 U-MOSVIL SOP-8 33 17 0.0069 (12,27,34
TK80A08K3 | U-MOSIV | TO-220SIS 75 80 0.0045 | 14,40 TPC8085 U-MOSVII SOP-8 30 18 0.0047 |12,27,34
TKB0E06K3A| U-MOSIV TO-220 60 80 0.0058 | 14,40 TPC8086 U-MOSVII SOP-8 30 17 0.0064 |12,27,34
TK80F04K3L | U-MOSIV | TO-220SM(W) 40 80 0.0045 | 14,39 TPC8087 U-MOSVII SOP-8 30 18 0.0024 |12,27,34
TK80F06K3L | U-MOSIV | TO-220SM(W) 60 80 0.0078 | 14,39 TPC8088 U-MOSVII SOP-8 30 18 0.0024 |12,27,34
TK80F08K3 | U-MOSIV | TO-220SM(W) 75 80 0.0043 | 14,39 TPC8092 U-MOSVII SOP-8 30 15 0.009 |12,27,34
TK80S04K3L | U-MOSIV DPAK+ 40 80 0.0031 | 14,38 TPC8120 U-MOSVI SOP-8 -30 -18 0.0032 |12,27,34
TK80S06K3L | U-MOSIV DPAK+ 60 80 0.0055 | 14,38 TPC8123 U-MOSVI SOP-8 -30 -11 0.009 [12,27,34
TK8A10K3 | U-MOSIV | TO-220SIS 100 8 0.12 10,39 TPC8124 U-MOSVI SOP-8 -30 -12 0.008 [12,27,34
TK8A25DA| n-MOSVII | TO-220SIS 250 7.5 0.5 11,43 TPC8125 U-MOSVI SOP-8 -30 -10 0.013 |10,27,34
TK8A45D | n-MOSVII | TO-220SIS 450 8 0.9 11,43 TPC8126 U-MOSVI SOP-8 -30 -11 0.01 |12,27,34
TK8A45DA| n-MOSVII | TO-220SIS 450 7.5 1.1 11,43 TPC8127 U-MOSVI SOP-8 -30 -13 0.0065 |12,27,34
TK8A50D | n-MOSVII | TO-220SIS 500 8 0.85 | 11,43 TPC8128 U-MOSVI SOP-8 -30 -16 0.005 |12,27,34
TK8A50DA| =-MOSVII | TO-220SIS 500 7.5 1.04 11,43 TPC8129 U-MOSVI SOP-8 -30 -9 0.022 [10,27,34
TK8A55DA| n-MOSVII | TO-220SIS 550 7.5 1.07 11,43 TPC8132 U-MOSVI SOP-8 —40 -7 0.025 [10,27,34
TK8A60DA| 7-MOSVII | TO-220SIS 600 7.5 1.04 | 11,43 TPC8133 U-MOSVI SOP-8 —40 -9 0.015 |10,27,34
TK8A65D | n-MOSVII | TO-220SIS 650 8 0.84 11,43 TPC8134 U-MOSVI SOP-8 -40 -5 0.052 |10,27,34
TK8P25DA | n-MOSVII DPAK 250 7.5 0.5 11,43 TPC8223-H | U-MOSVII-H SOP-8 30 9 0.017 |10,25,34
TK8S06K3L| U-MOSIV DPAK+ 600 8 0.054 | 10,38 TPC8224-H | U-MOSVII-H SOP-8 30 8 0.026 [10,25,34
TK9A45D | n-MOSVII | TO-220SIS 450 9 0.77 11,43 TPC8227-H | U-MOSVI-H SOP-8 40 TBD | (0.033)| 25,34
TK9A55DA | =-MOSVII | TO-220SIS 550 8.5 0.86 11,43 TPC8228-H | U-MOSVI-H SOP-8 60 TBD | (0.057)| 25,34
TK9A60D | =-MOSVII | TO-220SIS 600 9 0.83 11,43 TPC8229-H | U-MOSVI-H SOP-8 80 TBD | (0.080)| 25,34
TPC6008-H | U-MOSVI-H VS-6 30 5.9 0.06 [10,24,31 TPC8407  |UMOSVIU-MOSVIEH SOP-8 —30/30 | —7.4/9 |0.023/0.017| 10,34
TPC6009-H | U-MOSVI-H VS-6 40 5.3 0.081 |10,24,31 TPC8408 | U-MOSVIU-MOSVIH SOP-8 —40/40 | -5.3/6.1| 0.043/0.032| 10,34
TPC6010-H | U-MOSVI-H VS-6 60 6.1 0.059 |10,25,31 TPCA8011-H | U-MOSIII-H | SOP Advance 20 40 0.0035 |14,24,35
TPC6011 U-MOSIV VS-6 30 6 0.02 10,31 TPCA8045-H | U-MOSVI-H | SOP Advance 40 46 0.0036 |14,24,35
TPC6012 U-MOSIV VS-6 20 6 0.032 | 10,31 TPCA8046-H | U-MOSVI-H | SOP Advance 40 38 0.0054 |14,24,35
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TPCA8047-H | U-MOSVI-H |SOP Advance 40 32 0.0073 [14,24,35 TPCF8305 | U-MOSVI VS-8 -20 -4 0.058 | 8,32

TPCA8048-H | U-MOSVI-H |SOP Advance 60 35 0.0066 (14,25,35 TPCF8306 | U-MOSVII VS-8 -30 -3.2 0.072 8,32

TPCA8049-H | U-MOSVI-H |SOP Advance 60 28 0.0104 [14,25,35 TPCF8402 | U-MOSIVIU-MOSII VS-8 —30/30 | —3.2/4 |0.072/0.05| 8,32

TPCA8050-H | U-MOSVI-H |SOP Advance 60 24 0.0142 [14,25,35 TPCF8B01 | U-MOSIII VS-8 —20 2.7 0.11 8,32

TPCA8051-H | U-MOSVI-H |SOP Advance 80 28 0.0094 [14,25,35 TPCL4201 | U-MOSV Chip LGA 20 6 0.031 |10,27,33

TPCA8052-H | U-MOSVI-H |SOP Advance 40 20 0.0113 [12,24,35 TPCL4202 | U-MOSV Chip LGA 30 6 0.04 |10,27,33

TPCA8053-H | U-MOSVI-H |SOP Advance 60 15 0.0223 |12,25,35 TPCL4203 | U-MOSV Chip LGA 24 6 0.036 |10,27,33

TPCA8055-H | U-MOSVII-H | SOP Advance 30 56 0.0019 |14,24,35 TPCP8004 | U-MOSIV PS-8 30 8.3 0.0085 | 10,32

TPCAB8056-H | U-MOSVII-H | SOP Advance 30 48 0.0022 [14,24,35 TPCP8006 | U-MOSIV PS-8 20 9.1 0.01 10,32

TPCA8057-H | U-MOSVII-H | SOP Advance 30 42 0.0026 [14,24,35 TPCP8007-H | U-MOSVI-H PS-8 60 5 0.057 |10,25,32

TPCA8058-H | U-MOSVII-H | SOP Advance 30 38 0.003 [14,24,35 TPCP8105 | U-MOSVI PS-8 —20 -5.2 0.017 32

TPCA8059-H | U-MOSVII-H | SOP Advance 30 32 0.0038 [14,24,35 TPCP8106 | U-MOSVI PS-8 -30 -7.2 0.033 | 10,32

TPCA8062-H | U-MOSVII-H | SOP Advance 30 28 0.0056 [14,24,35 TPCP8203 | U-MOSIII PS-8 40 4.7 0.04 32

TPCA8063-H | U-MOSVII-H | SOP Advance 30 22 0.0068 [12,24,35 TPCP8204 | U-MOSIV PS-8 30 4.2 0.05 10,32

TPCA8064-H | U-MOSVII-H | SOP Advance 30 20 0.0082 [12,24,35 TPCP8205-H | U-MOSVI-H PS-8 30 6.5 0.026 |10,25,32

TPCA8065-H | U-MOSVII-H | SOP Advance 30 16 0.0114 [12,24,35 TPCP8206 | U-MOSVII PS-8 20 (6) 0.026 | 10,32

TPCA8068-H | U-MOSVII-H | SOP Advance 30 15 0.0116 (12242735 TPCP8303 | U-MOSV PS-8 -20 -3.8 0.046 | 8,32

TPCA8075 | U-MOSVII |SOP Advance 33 48 0.0024 [14,27,35 TPCP8305 | U-MOSVI PS-8 -20 —6 0.03 10,32

TPCA8078 | U-MOSVII |SOP Advance 33 54 0.0021 [14,27,35 TPCP8306 | U-MOSVI PS-8 -20 -4 0.058 | 8,32

TPCA8080 | U-MOSVII |SOP Advance 30 42 0.0026 [14,27,35 TPCP8404 |U-MOSV/U-MOSIV PS-8 -30/30 | —4/4 |0.05/0.05| 8,32

TPCA8081 | U-MOSVII |SOP Advance 30 38 0.0031 [14,27,35 TPCP8405 | U-MOSVIU-MOSVIH PS-8 —30/30 | —6/6.5 |0.031/0.026| 10,32

TPCA8082 | U-MOSVII |SOP Advance 30 32 0.0039 (14,27,35 TPCP8406 | U-MOSVIU-MOSVEH PS-8 —40/40 | -5/6 |0.043200.032| 10,32

TPCA8087 | U-MOSVII |SOP Advance 30 56 0.0019 (14,27,35 TPCP8AA1| U-MOSII PS-8 20 1.6 0.105 | 8,33

TPCA8088 | U-MOSVII |SOP Advance 30 48 0.0022 [14,27,35 TPCP8BA1| U-MOSII PS-8 -20 -1.3 0.18 8,33

TPCA8109 | U-MOSVI |SOP Advance| -30 —24 0.009 |[14,27,35 TPH14006NH | U-MOSVIII-H | SOP Advance 60 (14) | (0.014) | 25,35

TPCA8120 | U-MOSVI |SOP Advance| -30 —45 0.003 |14,27,35 TPH4R606NH | U-MOSVIII-H | SOP Advance 60 (32) |(0.0046)| 25,35

TPCA8128 | U-MOSVI |SOP Advance| -30 -34 0.0048 [14,27,35 TPH5R906NH | U-MOSVIII-H | SOP Advance 60 (28) |(0.0059)| 25,35

TPCA8131 | U-MOSVI |SOP Advance 30 -13 0.017 |12,27,35 TPH7R506NH | U-MOSVIII-H | SOP Advance 60 (22) |(0.0075)| 25,35

TPCA8A08-H | U-MOSV-H | SOP Advance 30 38 0.0042 = TPN2R503NC | U-MOSVIII | TSON Advance 30 (40) |(0.0025)| 27,33

TPCA8A09-H | U-MOSVII-H | SOP Advance 30 51 0.0023 [14,25,35

TPCA8A10-H | U-MOSVII-H | SOP Advance 30 40 0.003 [14,25,35

TPCA8A11-H | U-MOSVII-H | SOP Advance 30 35 0.0036 [14,25,35

TPCC8007 | U-MOSIV |TSON Advance 20 27 0.0046 [14,27,33

TPCC8008 | U-MOSIV |TSON Advance 30 25 0.0068 [14,27,33

TPCC8009 | U-MOSIV |TSON Advance 30 24 0.007 [14,27,33

TPCC8061-H | U-MOSVI-H| TSON Advance 30 8 0.026 [10,24,33

TPCC8062-H | U-MOSVII-H | TSON Advance 30 27 0.0056 [14,24,33

TPCC8064-H | U-MOSVII-H | TSON Advance 30 19 0.0082 [12,24,33

TPCC8065-H | U-MOSVII-H | TSON Advance 30 13 0.0114 [12242133

TPCC8066-H | U-MOSVII-H | TSON Advance 30 11 0.015 [12,24,33

TPCC8067-H | U-MOSVII-H | TSON Advance 30 9 0.025 (10,24,33

TPCC8068-H | U-MOSVII-H | TSON Advance 30 13 0.0116 (12242733

TPCC8073 | U-MOSVII |TSON Advance 30 27 0.0045 [14,27,33

TPCC8074 | U-MOSVII |TSON Advance 30 20 0.0063 [12,27,33

TPCC8076 | U-MOSVII | TSON Advance 33 27 0.0046 [14,27,33

TPCC8084 | U-MOSVII | TSON Advance 33 21 0.0067 [12,27,33

TPCC8093 | U-MOSVI |TSON Advance| 20 (21) |(0.0058)[12,27,33

TPCC8103 | U-MOSV |TSON Advance| -30 -18 0.012 [12,27,33

TPCC8104 | U-MOSVI |TSON Advance| -30 -20 0.0088 [12,27,33

TPCC8105 | U-MOSVI |TSON Advance| -30 -23 0.0078 [12,27,33

TPCC8131 | U-MOSVI |TSON Advance| -30 -10 0.0176 [10,27,33

TPCC8136 | U-MOSVI |TSON Advance| -20 (-9.4) | (0.016) [10,27,33

TPCC8137 | U-MOSVIII | TSON Advance | -20 -13 0.01 |12,27,33

TPCC8138 | U-MOSVIII | TSON Advance| —20 -18 0.0075 |12,27,33

TPCF8003 | U-MOSIV VS-8 20 7 0.018 | 10,32

TPCF8004 | U-MOSVII VS-8 30 7 0.024 | 10,32

TPCF8105 | U-MOSVI VS-8 -20 —6 0.03 10,32

TPCF8107 | U-MOSVI VS-8 -30 -6 0.028 | 10,32

TPCF8108 | U-MOSVI VS-8 -20 -7 0.026 | 10,32

TPCF8201 | U-MOSIII VS-8 20 3 0.049 8,32

TPCF8304 | U-MOSIV VS-8 -30 -3.2 0.072 8,32
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8-1 Products To Be Discontinued

The products to be discontinued are listed in the left-hand column below.
When ordering, please choose from the replacement products in the right-hand column.

To Be Discontinued Replacement Products
Electrical Characteristics Electrical Characteristics
Part Number Vbss o RDS(ON) Package Part Number \/Dss o Rbs(oN) Package
V) (A) Max(Q) V) (A) Max(R)
25J148 —60 -0.2 2 TO-92 2SJ168 —60 -0.2 2 S-MINI
2SJ167 —60 -0.2 2 N-MINI 2S5J168 -60 -0.2 2 S-MINI
2SJ200 -180 -10 0.83 TO-3P(N) - - - - -
2SJ201 —200 -12 0.63 TO-3P(L) - - - - -
2S5J304 —60 -14 0.12 TO-220NIS2 TJ8S06M3L —60 -8 0.104 DPAK+
254312 —60 -14 0.12 TO-220FL/SM TJ8S06M3L —60 -8 0.104 DPAK+
2SJ313 -180 -1 5 TO-220NIS 25J680 —200 -2.5 2 New PW-Mold2
2SJ334 —60 -30 0.038 TO-220NIS2 TJ30S06M3L —60 -30 0.0218 DPAK+
2SJ338 -180 -1 5 New PW-Mold = - = - —
2SJ342 -50 —-0.05 50 N-MINI 2SJ343 -50 -0.05 50 S-MINI
2SJ345 -20 —-0.05 40 S-MINI SSM3J16FU -20 -0.1 45 USM
2SJ346 -20 —-0.05 40 USM SSM3J16FU -20 -0.1 45 USM
254347 -20 —-0.05 40 SSM SSM3J35FS -20 -0.1 8 SSM
2SJ349 -60 -20 0.045 TO-220NIS2 TJ15S06M3L —60 -15 0.05 DPAK+
2SJ377 -60 -5 0.19 New PW-Mold TJ8S06M3L -60 -8 0.104 DPAK+
2SJ380 -100 -12 0.21 TO-220NIS2 TJO9AT10M3 -100 -9 0.17 TO-220SIS
2SJ401 —60 -20 0.045 TO-220FL/SM TJ15S06M3L —60 -15 0.05 DPAK+
25J402 —60 -30 0.038 TO-220FL/SM TJ30S06M3L —60 -30 0.0218 DPAK+
2SJ407 —200 -5 1 TO-220NIS 25J680 —200 -5 0.17 New PW-Mold2
2SJ412 -100 -16 0.21 TO-220FL/SM TJ9A10M3 -100 -9 0.17 TO-220SIS
2SJ438 —60 -5 0.19 TO-220NIS TJ8S06M3L —60 -8 0.104 DPAK+
2SJ439 =16 -5 0.19 New PW-Mold TPC6113 -20 -5 0.055 VS-6
2SJ440 -180 -9 0.8 TO-3P(N)IS - - - - _
254507 —60 -1 0.7 LSTM - - - - -
254508 -100 -1 1.9 PW-Mini - - - - -
2SJ509 -100 -1 1.9 LSSTM = = = - _
2SJ512 -250 -5 1.25 TO-220NIS 2SJ680 -200 -5 0.17 New PW-Mold2
2SJ516 -250 -6.5 0.8 TO-220NIS 25J680 —200 -5 0.17 New PW-Mold2
2SJ537 -50 =5 0.19 LSTM = = - - _
2S5J618 -180 -10 0.37 TO-3P(N) - - - - -
2SJ619 -100 -16 0.21 TFP TJ9AT10M3 -100 -9 0.17 TO-220SIS
2SK1061 60 0.2 1 N-MINI SSM3K7002BF 60 0.2 2.1 S-MINI
2SK1381 100 50 0.032 TO-3P(N) TK40E10K3 100 40 0.015 TO-220
2SK1382 100 60 0.02 TO-3P(L) TK40E10K3 100 40 0.015 TO-220
2SK1529 —200 -12 0.63 TO-3P(N) - - - - -
2SK1530 200 12 0.63 TO-3P(L) - - - - _
2SK1825 50 0.05 50 N-MINI SSM3K7002BF 60 0.2 21 S-MINI
25K1826 50 0.05 50 S-MINI SSM3K7002BF 60 0.2 2.1 S-MINI
2SK1827 50 0.05 50 USM SSM3K7002BFU 60 0.2 2.1 USM
2SK1828 20 0.05 40 S-MINI SSM3K15F 30 0.1 7 S-MINI
2SK1829 20 0.05 40 USM SSM3K15AFU 30 0.1 3.6 USM
2SK1830 20 0.05 40 SSM SSM3K15AFS 30 0.1 3.6 SSM
2SK2013 180 1 5 TO-220NIS TK8A25DA 250 7.5 0.5 TO-220SIS
2SK2033 20 0.1 12 S-MINI SSM3K15F 30 0.1 7 S-MINI
25K2034 20 0.1 12 USM SSM3K15AFU 30 0.1 3.6 USM
2SK2035 20 0.1 12 SSM SSM3K15AFS 30 0.1 3.6 SSM
2SK2036 20 0.1 6 S-MINI SSM3K15F 30 0.1 7 S-MINI
2SK2037 20 0.1 6 USM SSM3K15AFU 30 0.1 3.6 USM
2S5K2162 180 1 5 New PW-Mold TK8P25DA 250 7.5 0.5 TO-220SIS
2SK2173 60 50 0.017 TO-3P(N) TK25E06K3 60 25 0.018 TO-220
2SK2201 100 3 0.35 New PW-Mold TK8A10K3 100 8 0.12 TO-220SIS
2SK2231 60 5 0.16 New PW-Mold TPC8053-H 60 9 0.0225 SOP-8
2SK2232 60 25 0.046 TO-220NIS2 TK25E06K3 60 25 0.018 TO-220
2SK2233 60 45 0.03 TO-3P(N) TK25E06K3 60 25 0.018 TO-220
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2S5K2266 60 45 0.03 TO-220FL/SM TK50E06K3A 60 50 0.0085 TO-220
25K2267 60 60 0.011 TO-3P(L) TK50E06K3A 60 50 0.0085 TO-220
2SK2311 60 25 0.046 TO-220FL/SM TK25E06K3 60 25 0.018 TO-220
25K2312 60 45 0.017 TO-220NIS2 TK25E06K3 60 25 0.018 TO-220
2SK2313 60 60 0.011 TO-3P(N) TK50E06K3A 60 50 0.0085 TO-220
2SK2376 60 45 0.017 TO-220FL/SM TK50E06K3A 60 50 0.0085 TO-220
2SK2385 60 36 0.03 TO-220NIS2 TK25E06K3 60 25 0.018 TO-220
2SK2391 100 20 0.085 TO-220NIS2 TK12A10K3 100 12 0.08 TO-220SIS
25K2398 60 45 0.03 TO-3P(N) TK50E06K3A 60 50 0.0085 TO-220
25K2399 100 5) 0.23 New PW-Mold TK8A10K3 100 8 0.12 TO-220SIS
2SK2466 100 30 0.046 TO-220NIS2 TK25A10K3 100 25 0.04 TO-220SIS
2SK2493 16 5 0.1 New PW-Mold TPCC8066-H 30 11 0.019 TSON Advance
2SK2507 50 25 0.046 TO-220NIS2 TK25E06K3 60 25 0.018 TO-220
2SK2549 16 2 0.29 PW-Mini - - - - -
2SK2744 50 45 0.02 TO-3P(N) TK50E06K3A 60 50 0.0085 TO-220
2SK2789 100 27 0.085 TO-220FL/SM TK25A10K3 100 25 0.04 TO-220SIS
25K2823 20 0.1 40 S-MINI SSM3K35FS 20 0.18 20 SSM
2SK2824 20 0.1 40 USM SSM3K35FS 20 0.18 20 SSM
2SK2825 20 0.1 40 SSM SSM3K35FS 20 0.18 20 SSM
2SK2886 50 45 0.02 TO-220NIS2 TK25E06K3 60 25 0.018 TO-220
25K2920 200 0.8 New PW-Mold TK8P25DA 250 8 0.5 DPAK
25K2962 100 1 0.7 LSTM - - = - -
2SK2967 250 30 0.068 TO-3P(N) TK30J25D 250 30 0.06 TO-3P(N)
2SK2989 50 5 0.15 LSTM - - - - -
2SK2995 250 30 0.068 TO-3P(N)IS TK30J25D 250 30 0.06 TO-3P(N)
2SK3051 50 45 0.03 TO-220FL/SM TK25E06K3 60 25 0.018 TO-220
2SK3084 100 30 0.046 TO-220FL/SM TK40E10K3 100 40 0.015 TO-220
2SK3089 30 40 0.03 TO-220FL/SM TK40PO3M1 30 40 0.0108 DPAK
2SK3090 30 45 0.02 TO-220FL/SM TK45P03M1 30 45 0.0097 DPAK
25K3127 30 45 0.012 TO-220FL/SM TK45P03M1 30 45 0.0097 DPAK
2SK3128 30 60 0.012 TO-3P(N) TPCAB8065-H 30 16 0.0114 SOP Advance
2SK3176 200 30 0.052 TO-3P(N) TK40J20D 200 40 0.044 TO-3P(N)
2SK3205 150 5) 0.5 New PW-Mold - - = = -
25K3236 60 S5 0.02 TO-220NIS2 TK25E06K3 60 25 0.018 TO-220
2SK3342 250 45 1 New PW-Mold TK8P25DA 250 8 0.5 DPAK
25K3387 150 18 0.12 TFP - - - - -
2SK3388 250 20 0.105 TFP TK20A25D 250 20 0.1 TO-220SIS
2SK3439 30 75 0.005 TFP TPC8059-H 30 32 0.0038 SOP Advance
2SK3440 60 50 0.008 TFP TK80F06K3L 60 80 0.0078 TO-220SM(W)
2SK3442 100 45 0.02 TFP TK40E10K3 100 40 0.015 TO-220
2SK3443 150 30 0.055 TFP - - = = —
25K3444 200 25 0.082 TFP TK25A20D 200 25 0.07 TO-220SIS
2SK3445 250 20 0.105 TFP TK20A25D 250 20 0.1 TO-220SIS
2SK3462 250 3 1.7 New PW-Mold TK8P25DA 250 8 0.5 DPAK
2SK3497 180 10 0.15 TO-3P(N) TK40J20D 200 40 0.044 TO-3P(N)
2SK3625 200 25 0.082 TO-220SM TK25A20D 200 25 0.07 TO-220SIS
2SK3662 60 35 0.0125 TO-220NIS2 TK50E06K3A 60 50 0.0085 TO-220
2SK3669 100 10 0.125 New PW-Mold - - - - -
2SK3670 150 0.67 1.7 LSTM - = - - -
2SK3842 60 75 0.0058 TFP - = = - -
2SK3843 40 75 0.0035 TFP - - - - -
2SK3844 60 45 0.0058 TO-220NIS2 TK75A06K3 60 75 0.0055 TO-220SIS
2S5K3845 60 70 0.0058 TO-3P(N) TK80EO6K3A 60 80 0.0058 TO-220
2SK3846 40 26 0.018 TO-220NIS2 TK25E06K3 60 25 0.018 TO-220
2SK3847 40 32 0.018 TO-220FL/SM TK40P04M1 40 40 0.011 DPAK
2SK3940 75 70 0.007 TO-3P(N) - - - - -
2SK4018 100 3 0.35 New PW-Mold2 - = = - -
2SK4019 100 5) 0.23 New PW-Mold2 - = = - -
2SK4020 200 5 0.8 New PW-Mold2 TK8P25DA 250 8 0.5 DPAK
2SK4021 250 45 1 New PW-Mold2 TK8P25DA 250 8 0.5 DPAK
25K4022 250 3 1.7 New PW-Mold2 TK8P25DA 250 8 0.5 DPAK
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25K4034 60 75 0.0058 TFP - - - - -
25K982 60 0.2 1 TO-92 SSM3K7002BF 60 0.2 2.1 S-MINI
HN1J02FU -20 -0.05 40 use SSM6P16FU -20 -0.1 45 useé
HN1K02FU 20 0.05 40 use SSM6N37FU 20 0.25 2.2 usé6
HN1KO03FU 20 0.1 12 use6 SSM6N37FU 20 0.25 2.2 usé6
HN1K04FU 50 0.05 50 use SSM6N7002BFU 60 0.2 21 us6
HN1KO05FU 20 0.1 40 usée SSM6N35FU 20 0.18 20 useé
HN1K06FU 20 0.1 6 usée SSM6N15AFU 30 0.1 3.6 use
HN1LO02FU 20 0.05 40 use SSM6L35FU 20 0.18 20 usé6
HN1LO3FU 50 0.05 50 use - - - - -
HN4KO03JU 20 0.1 12 UFV SSM5N15FU 30 0.1 7 usv
SSM3JO1F -30 -0.7 0.6 S-MINI SSM3J332R -30 -6 0.042 SOT-23F
SSM3J01T -30 -1.7 0.6 TSM SSM3J332R -30 -6 0.042 SOT-23F
SSM3J02F -30 -0.6 0.7 S-MINI SSM3J332R -30 —6 0.042 SOT-23F
SSM3J02T -30 -15 0.7 TSM SSM3J332R -30 -6 0.042 SOT-23F
SSM3J05FU -20 -0.2 4 USM SSM3J36TU -20 -0.33 3.6 UFM
SSM3J108TU -20 -1.8 0.158 UFM SSM3J135TU -20 -3.0 0.103 UFM
SSM3J109TU -20 -2 0.13 UFM SSM3J135TU -20 -3.0 0.103 UFM
SSM3J110TU -20 -2.3 0.098 UFM SSM3J134TU -20 -3.2 0.093 UFM
SSM3J111TU -20 -1 0.48 UFM SSM3J113TU -20 -1.7 0.169 UFM
SSM3J114TU -20 -1.8 0.149 UFM SSM3J135TU -20 -3.0 0.103 UFM
SSM3J115TU -20 —2.2 0.098 UFM SSM3J134TU -20 -3.2 0.093 UFM
SSM3J120TU -20 -4 0.038 UFM SSM3J133TU -20 -55 0.0298 UFM
SSM3J13T -12 -3 0.07 TSM SSM3J328R -20 -6 0.0298 SOT-23F
SSM3J14T -30 2.7 0.085 TSM SSM3J334R -30 -4 0.105 SOT-23F
SSM3J15TE -30 -0.1 32 TESM SSM3J15FV -30 -0.1 32 VESM
SSM3J16CT -20 -0.1 8 CST3 SSM3J35CT -20 -0.1 8 CST3
SSM3J16FS -20 -0.1 8 SSM SSM3J35FS -20 -0.1 8 SSM
SSM3J16FV -20 0.1 8 VESM SSM3J35MFV -20 -0.1 8 VESM
SSM3J16TE -20 -0.1 45 TESM SSM3J35MFV -20 -0.1 8 VESM
SSM3J304T -20 -2.3 0.127 TSM SSM3J325F -20 -2 0.15 S-MINI
SSM3J307T -20 -5 0.031 TSM SSM3J328R -20 -6 0.03 SOT-23F
SSM3J312T -12 -2.7 0.091 TSM SSM3J327R -20 -3.9 0.093 SOT-23F
SSM3J313T -20 -1.6 0.268 TSM SSM3J325F -20 -2 0.15 S-MINI
SSM3J317T -20 -3.6 0.107 TSM SSM3J327R -20 -39 0.093 SOT-23F
SSM3J321T -20 -5.2 0.046 TSM SSM3J328R -20 -6 0.03 SOT-23F
SSM3J327F -20 -35 0.095 S-MINI SSM3J327R -20 -3.9 0.093 SOT-23F
SSM3KO01F 30 1.3 0.15 S-MINI SSM3K329R 30 815 0.126 SOT-23F
SSM3KO01T 30 3.2 0.12 TSM SSM3K329R 30 3.5 0.126 SOT-23F
SSM3K02F 30 1 0.25 S-MINI SSM3K329R 30 3.5 0.126 SOT-23F
SSM3K02T 30 25 0.1 TSM SSM3K329R 30 815 0.126 SOT-23F
SSM3K03C 20 0.1 12 SS-CSP SSM3K37CT 20 0.2 2.2 CST3
SSM3KO03FE 20 0.1 12 ESM SSM3J36FS 20 0.1 15 SSM
SSM3KO03FV 20 0.1 12 VESM SSM3K37MFV 20 0.25 3.02 VESM
SSM3KO03TE 20 0.1 12 TESM SSM3K37MFV 20 0.25 5.6 VESM
SSM3KO04FE 20 0.1 12 ESM SSM3KO04FS 20 0.1 12 SSM
SSM3KO05FU 20 0.4 0.8 USM SSM3K36TU 20 0.5 0.66 UFM
SSM3K101TU 20 2.2 0.103 UFM SSM3K122TU 20 2 0.123 UFM
SSM3K102TU 20 2.6 0.071 UFM SSM3K119TU 30 25 0.074 UFM
SSM3K104TU 20 3 0.056 UFM SSM3K121TU 20 3.2 0.048 UFM
SSM3K105TU 30 2.1 0.20 UFM SSM3K119TU 30 25 0.074 UFM
SSM3K107TU 20 15 0.410 UFM SSM3K122TU 20 2 0.123 UFM
SSM3K126TU 30 3.9 0.043 UFM SSM3K131TU 30 6 0.0415 UFM
SSM3K128TU 30 15 0.360 UFM SSM3K116TU 30 2.2 0.100 UFM
SSM3K12T 30 3 0.175 TSM SSM3K320T 30 4.2 0.077 TSM
SSM3K14T 30 4 0.039 TSM SSM3K320T 30 4.2 0.05 TSM
SSM3K15FS 30 0.1 4 SSM SSM3K15AFS 30 0.1 3.6 SSM
SSM3K15FV 30 0.1 4 VESM SSM3K15AMFV 30 0.1 3.6 VESM
SSM3K15TE 30 0.1 7 TESM SSM3K15AMFV 30 0.1 3.6 VESM
SSM3K16CT 20 0.1 15 CST3 SSM3K37CT 20 0.2 5.6 CST3
SSM3K16FS 20 0.1 15 SSM SSM3K37FS 20 0.2 5.6 SSM




To Be Discontinued Replacement Products
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SSM3K16FV 20 0.1 15 VESM SSM3K37MFV 20 0.25 5.6 VESM
SSM3K16TE 20 0.1 15 TESM SSM3K37MFV 20 0.25 5.6 VESM
SSM3K302T 30 3 0.071 TSM SSM3K316T 30 4 0.065 TSM
SSM3K303T 30 2 0.12 TSM SSM3K320T 30 4.2 0.077 TSM
SSM3K311T 30 4.6 0.043 TSM SSM3K333R 30 6 0.042 SOT-23F
SSM3K315T 30 6 0.0415 TSM SSM3K333R 30 6 0.042 SOT-23F
SSM3K320T 30 4.2 0.077 TSM SSM3K335R 30 6 0.056 SOT-23F
SSM3K36FS 20 0.5 0.66 SSM SSM3K43FS 20 0.5 0.66 SSM
SSM3K7002F 60 0.2 3.3 S-MINI SSM3K7002BF 60 0.2 &8 S-MINI
SSM3K7002FU 60 0.2 &8 USM SSM3K7002BFU 60 0.2 3.3 USM
SSM5G01TU -30 -1 0.8 UFV SSM5G11TU -30 -1.4 0.403 UFV
SSM5G04TU -12 -1 0.24 URV SSM5G02TU -12 -1 0.16 UFV
SSM5H03TU 12 1.4 0.3 UFV SSM5H08TU 20 15 0.16 UFV
SSM5H05TU 20 1.5 0.16 UFV SSM5H08TU 20 15 0.16 UFV
SSM5H12TU 30 1.9 0.133 UFV SSM5H16TU 30 1.9 0.133 UFV
SSM6E02TU 20 1.8 0.204 UF6 SSM6E03TU 20 1.8 0.335 UF6
SSM6GO6FE -20 -0.1 45 ES6 - - - - -
SSM6HO6FE 20 0.1 15 ES6 - - - - -
SSM6J06FU -20 —-0.65 0.5 use SSM6J50TU -20 -2.5 0.064 UF6
SSM6J07FU -30 -0.8 0.8 use SSM6J50TU -20 -2.5 0.064 UF6
SSM6J08FU -20 -1.3 0.18 usée SSM6J50TU -20 -2.5 0.064 UF6
SSM6J205FE -20 -0.8 0.234 ES6 SSM6J213FE -20 -2.6 0.103 ES6
SSM6J206FE -20 -2 0.13 ES6 SSM6J213FE -20 -2.6 0.103 ES6
SSM6J21TU -12 -3 0.05 UF6 SSM6J412TU -20 -4 0.043 UF6
SSM6J23FE -12 -1.2 0.16 ES6 SSM6J213FE -20 -2.6 0.103 ES6
SSM6J25FE -20 -0.5 0.26 ES6 SSM6J213FE -20 -2.6 0.103 ES6
SSM6J26FE -20 -0.5 0.23 ES6 SSM6J213FE -20 -2.6 0.103 ES6
SSM6J51TU -12 —4 0.054 UF6 SSM6J412TU -20 -4 0.043 UF6
SSM6J53FE -20 -1.8 0.136 ES6 SSM6J213FE -20 -2.6 0.103 ES6
SSM6KO06FU 20 1.1 0.16 USs6 SSM6K405TU 20 2 0.126 UF6
SSM6KO07FU 30 1.5 0.13 USs6 SSM6K34TU 30 3 0.05 UF6
SSM6K08FU 20 1.6 0.105 use SSM6K405TU 20 2 0.126 UF6
SSM6K18TU 20 4 0.04 UF6 SSM6K403TU 20 4.2 0.028 UF6
SSM6K203FE 20 2.8 0.0610 ES6 SSM6K211FE 20 3.2 0.0470 ES6
SSM6K22FE 20 1.4 0.17 ES6 SSM6K24FE 30 0.5 0.145 ES6
SSM6K25FE 20 0.5 0.145 ES6 SSM6K204FE 20 2 0.126 ES6
SSM6K31FE 20 1.2 0.54 ES6 SSM6K30FE 20 1.2 0.42 ES6
SSM6K32TU 60 2 0.3 UF6 SSM6K407TU 60 2 0.3 UF6
SSM6K34TU 30 3 0.077 UF6 SSM6K406TU 30 4.4 0.039 UF6
SSM6L05FU -20 -0.2 3.3 Us6 SSM6L36TU -20 -0.33 1.31 UF6
SSM6L10TU -20 -0.5 0.23 UF6 SSM6L39TU -20 -1.5 0.294 UF6
SSM6L11TU -20 -0.5 0.26 UF6 SSM6L39TU -20 -1.5 0.294 UF6
SSM6L13TU -20 -0.8 0.234 UF6 SSM6L39TU -20 -1.5 0.294 UF6
SSM6L16FE -20 -0.1 8 ES6 SSM6L35FE -20 -0.1 8 ES6
SSM6NO5FU 20 0.4 0.8 use SSM6N43FU 20 0.5 0.66 us6
SSM6N15FE 30 0.1 4 ES6 SSM6N15AFE 30 0.1 3.6 ES6
SSM6N15FU 30 0.1 4 use SSM6N15AFU 30 0.1 3.6 usé
SSM6N16FE 20 0.1 15 ES6 SSM6N37FE 20 0.25 5.6 ES6
SSM6N16FU 20 0.1 15 use SSM6N37FU 20 0.25 5.6 us6
SSM6N25TU 20 0.5 0.145 UF6 SSM6N39TU 20 1.6 0.119 UF6
SSM6N29TU 20 0.8 0.143 UF6 SSM6N39TU 20 1.6 0.119 UF6
SSM6N36TU 20 0.5 0.66 UF6 SSM6N43FU 20 0.5 0.66 use6
SSM6N7002FU 60 0.2 3.3 use SSM6N7002BFU 60 0.2 &8 useé
SSM6P05FU -20 -0.2 3.3 usée SSM6P36TU -20 -0.33 1.31 UF6
SSM6P16FE -20 -0.1 8 ES6 SSM6P35FE -20 -0.1 8 ES6
SSM6P16FU -20 -0.1 8 use SSM6P35FU -20 -0.1 8 use
SSM6P25TU -20 -0.5 0.26 UF6 SSM6P39TU -20 -1.5 0.213 UF6
SSM6P26TU -20 -0.5 0.23 UF6 SSM6P39TU -20 -15 0.213 UF6
SSM6P28TU -20 -0.8 0.234 UF6 SSM6P39TU -20 -15 0.213 UF6
TK12D60U 600 12 0.4 TO-220(W) TK12E60U 600 12 0.4 TO-220
TK15D60U 600 15 0.3 TO-220(W) TK15E60U 600 15 0.3 TO-220
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TK20D60T 600 20 0.19 TO-220(W) TK20E60U 600 20 0.19 TO-220
TK20D60U 600 20 0.19 TO-220(W) TK20E60U 600 20 0.19 TO-220
TK40A10J1 100 40 0.015 TO-220SIS TK40A10K3 100 40 0.015 TO-220SIS
TPC6103 -12 -6 0.035 VS-6 TPC6111 -12 -5.5 0.04 VS-6
TPC8027 30 18 0.0027 SOP-8 TPC8080 30 18 0.0028 SOP-8
TPC8028 30 18 0.0043 SOP-8 TPC8073 30 18 0.0047 SOP-8
TPC8029 30 18 0.0038 SOP-8 TPC8082 30 18 0.004 SOP-8
TPC8035-H 30 18 0.0032 SOP-8 TPC8057-H 30 18 0.0028 SOP-8
TPC8036-H 30 18 0.0045 SOP-8 TPC8059-H 30 18 0.004 SOP-8
TPC8037-H 30 12 0.0114 SOP-8 TPC8065-H 30 13 0.0121 SOP-8
TPC8038-H 30 12 0.0114 SOP-8 TPC8065-H 30 13 0.0118 SOP-8
TPC8039-H 30 17 0.006 SOP-8 TPC8062-H 30 18 0.0058 SOP-8
TPC8040-H 30 13 0.0097 SOP-8 TPC8064-H 30 16 0.0084 SOP-8
TPC8041 30 13 0.007 SOP-8 TPC8074 30 17 0.0065 SOP-8
TPC8042 30 13 0.0034 SOP-8 TPC8081 30 13 0.0031 SOP-8
TPC8060-H 30 18 0.0037 SOP-8 TPC8058-H 30 18 0.0032 SOP-8
TPC8061-H 30 8 0.026 SOP-8 TPC8067-H 30 9 0.025 SOP-8
TPC8117 -30 -18 0.0039 SOP-8 TPC8120 -30 -18 0.0032 SOP-8
TPC8118 -30 -13 0.007 SOP-8 TPC8127 -30 -13 0.0065 SOP-8
TPC8119 -30 -10 0.013 SOP-8 TPC8125 -30 -10 0.013 SOP-8
TPC8121 -30 -11 0.012 SOP-8 TPC8125 -30 -10 0.013 SOP-8
TPC8122 -30 -11 0.008 SOP-8 TPC8127 -30 -13 0.0065 SOP-8
TPC8221-H 30 6 0.025 SOP-8 TPC8224-H 30 9 0.026 SOP-8
TPC8A03-H 30 17 0.0056 SOP-8 - - - - -
TPC8A04-H 30 18 0.0036 SOP-8 - - - - -
TPC8A05-H 30 10 0.0133 SOP-8 - - = = -
TPC8A06-H 30 12 0.0101 SOP-8 - - - - -
TPCA8020-H 40 7.5 0.027 SOP Advance TPCA8052-H 40 7.5 0.0113 SOP Advance
TPCA8024 30 85 0.0043 SOP Advance TPCA8082 30 32 0.0038 SOP Advance
TPCA8025 30 40 0.0035 SOP Advance TPCA8082 30 32 0.0038 SOP Advance
TPCA8026 30 45 0.0022 SOP Advance TPCAB8088 30 48 0.0022 SOP Advance
TPCA8027-H 40 30 0.01 SOP Advance TPCA8047-H 40 32 0.0073 SOP Advance
TPCA8028-H 30 50 0.0028 SOP Advance TPCA8057-H 30 42 0.0026 SOP Advance
TPCA8030-H 30 24 0.011 SOP Advance TPCA8065-H 30 13 0.012 SOP Advance
TPCA8031-H 30 24 0.011 SOP Advance TPCAB8065-H 30 13 0.012 SOP Advance
TPCA8036-H 30 38 0.0042 SOP Advance TPCAB8059-H 30 32 0.0032 SOP Advance
TPCAB8039-H 30 34 0.0057 SOP Advance TPCA8062-H 30 28 0.0056 SOP Advance
TPCA8040-H 30 23 0.0094 SOP Advance TPCA8064-H 30 20 0.0082 SOP Advance
TPCA8042 30 45 0.0033 SOP Advance TPCA8081 30 38 0.003 SOP Advance
TPCAB8060-H 30 45 0.0034 SOP Advance TPCA8058-H 30 45 0.003 SOP Advance
TPCA8104 —60 -40 0.016 SOP Advance TJ50S06M3L -60 -50 0.0138 DPAK+
TPCA8105 -12 -6 0.033 SOP Advance TPCC8136 -20 -9.4 0.016 TSOP Advance
TPCA8106 -30 -40 0.0037 SOP Advance TPCA8128 -30 -40 0.0048 SOP Advance
TPCA8107-H -40 -7.5 0.03 SOP Advance - - - - -
TPCA8108 -40 —40 0.0095 SOP Advance TPC8124 -40 -12 0.008 SOP-8
TPCA8A02-H 30 34 0.0053 SOP Advance TPCA8A11-H 30 35 0.0036 SOP Advance
TPCA8A04-H 30 44 0.0032 SOP Advance TPCA8A10-H 30 44 0.0033 SOP Advance
TPCA8AO05-H 30 20 0.0129 SOP Advance - - - - -
TPCA8A08-H 30 38 0.0042 SOP Advance TPCA8A11-H 30 85 0.0036 SOP Advance
TPCC8001-H 30 22 0.0083 TSON Advance TPCC8064-H 30 19 0.0082 TSON Advance
TPCC8002-H 30 22 0.0083 TSON Advance TPCC8064-H 30 19 0.0082 TSON Advance
TPCC8003-H 30 13 0.0169 TSON Advance TPCC8062-H 30 27 0.0056 TSON Advance
TPCC8005-H 30 26 0.0064 TSON Advance TPCC8062-H 30 27 0.0056 TSON Advance
TPCC8006-H 30 22 0.008 TSON Advance TPCC8062-H 30 27 0.0056 TSON Advance
TPCC8008 30 25 0.0068 TSON Advance TPCC8073 30 27 0.0045 TSON Advance
TPCC8009 30 24 0.007 TSON Advance TPCC8084 33 21 0.0067 TSON Advance
TPCC8061-H 30 8 0.026 TSON Advance TPCC8067-H 30 9 0.025 TSON Advance
TPCC8102 -30 -15 0.0189 TSON Advance TPCC8131 -30 -10 0.0176 TSON Advance
TPCC8AO01-H 30 21 0.0099 TSON Advance - - - - -
TPCF8002 30 7 0.0021 VS-8 TPCF8004 30 7 0.024 VS-8
TPCF8101 -12 -6 0.028 VS-8 TPCF8105 -20 -6 0.03 VS-8




To Be Discontinued

Replacement Products

Part Number

Electrical Characteristics

Electrical Characteristics

Vpss Ip Rps(oN) Package Part Number Vbss ) RDS(ON) Package
V) (A Max(Q) (%) A Max(Q)

TPCF8104 -30 —6 0.028 VS-8 TPCF8107 -30 -6 0.028 VS-8
TPCF8302 -20 -3 0.059 VS-8 TPCF8305 -20 -4 0.058 VS-8
TPCP8003-H 100 2.2 0.18 PS-8 - - - - -
TPCP8005-H 30 11 0.0129 PS-8 TPCC8065-H 30 13 0.0114 TSON Advance
TPCP8008-H 30 8 0.02 PS-8 TPCC8066-H 30 11 0.015 TSON Advance
TPCP8102 -20 —7.2 0.018 PS-8 TPCP8105 -20 -5.2 0.017 VS-8
TPCP8103-H —-40 -4.8 0.04 PS-8 - - - - -
TPCP8403 —40/40 (-3.4/4.7 0.07/0.04 PS-8 TPCP8406 —40/40 | -5/6 0.0432/0.032 PS-8
TPCP8A05-H 30 8 0.0175 PS-8 - - - - -




.= ¥ Packaging

9-1 Compact Surface-Mount Packages

Toshiba offers a broad range of packaging 100

T T
options suitable for various mobile applications, oP AdvhcE ]
including ultra-small, thin packages; those
specifically designed for lithium-ion battery o
protection circuits; high-current packages with |
SOP-|
a thermal fin on the bottom. p ﬁ
10 UDFNG6
@ % ] -6
2 Chip [GAES |[UFM SOT-23F
£ TSM
(] s6l S Mini
8 Sy 3l SV
c UF\/E
©
‘D_ us6
1
— eow|-ssw|—uou
CST3 ESV usv
0.1 o T
oL Footprint Area (mm?) 1o 100
| CST3 Unit: mm
Package dimensions Land pattern dimensions for Tape dimensions = s
reference only®™®) s Ty :ﬂ‘
,,, H ey D ~ |8 _
g (4 % () / o
=t 0.5 E
e e B B A
)m;u s LJK 4
062005 | 51 0.6 M
5 0 o7 7 : . 047
g‘q‘ @ Tape feeding direction Cross section: Y-Y*
© o X X'
' e SE=TE EE
015300 (6760 @ 3 H>2
s
I, 3 016] [T0.22
TR e ull
g . T
0.510.303 EE . .
BOTTOM VIEW Packing quantity 10000 pcs/reel
n CST3B Unit: mm
Package dimensions Land pattern dimensions for Tape dimensions 02
reference only™et 4001 etsson A= T
10 Al
o l [N P PN
g - A\ A\ \,S{ N / o
1 [ g
07 ) - :t:
0.8 $0.05 {z\[j 06
- $0.5 "
' [II EE] 3 2 Tape feeding direction | 1, 4
o | = 2 o 2 )
3 z anBan) —
Q4 I
0.45) 00 25
o , I‘E 0.25 20.03 E}E - 0.1 | J_L
4T [ H 05 B[]
. ]] 1
g BOTTOM VIEW
3
02200213 00: B e Packing quantity 10000 pcs/reel

Note: For reference only. Land pattern dimensions should be determined empirically.



Bl VESM (sot-723)

Unit: mm

Package dimensions

1.2 #0.05
A
0.32+0.05 D
RE

3

0.8 +0.05
12+0.05

8
S
=
g

0510.05

L1 P
4

’ 0.22 +0.05

BOTTOM VIEW

Land pattern dimensions for
reference only®™et®

| e
[T e
L] I_JE

04104

Tape dimensions
02005 4.0 005

$L5 201 oY

N o C
H\m L
0.5

ralpaNes N

)Lm;n.‘d L& 1 1e

13

Tape feeding direction
X X

T T
Cross section: X-X

Reel dimensions o

or
1

N\

£
b

3.52005 | 1.75

8.0

|y

i

0.63

Cross section: Y-Y'

114
9.0

960
5
180

Packing quantity

8000 pcs/reel

Bl SSM (soT-416)(SC-75)

Unit: mm

Package dimensions

16202 E
3
[l .
gl 9
o 9
g =2
il 2

%
o
o
S
o

005:005_[10.55)
740

+0.1
0.2 _
' 0.05 $101®[A]

Land pattern dimensions for
reference only®et

[T
L L
0.5 | 0.5

Tape dimensions

.0+005 4.0+0.1

18

tk‘\ o o r\’E
X 24 & I
90.5 Sl o
M P P /
) (I el O el \

Cross section: X-X
50

Reel dimensions

v
0.95

175, Tape feeding direction ~ Cross section: Y-Y'

e

o
o |-

180

=

Packing quantity

B USM (s0T1-323)(SC-70)

Package dimensions

2+0.2 E

1.25 0.1_|
212041

1 ]2
+0.41 o
3_ Ol a@[A]

0.65][0.65

=
i —
N
B —
— |

0.910.1

0.05+0.05 || 0.7

Land pattern dimensions for
reference only®™et®

11
L
0.65(0.65

Tape dimensions 04005 40:01
1.5 0.1 Y
o Pai b ]:
pos | ST < g

8.0

23

7
S ]

N
A
| ——

) L

Cross section: X-X'
50

Reel dimensions
O ’
O [

1]

a)
v

Y
v
22 e
-5- Tape feeding direction ~ Cross section: Y-Y'
X X

125

114
1.0

11

T.—q

-

Packing quantity

3000 pcs/reel

Note: For reference only. Land pattern dimensions should be determined empirically.



H UFM

Unit: mm

Package dimensions
2+0.1

e

1 2 0.166 £0.05
.

0318 4s
LS 01®[A]

3

17 04
212041

Land pattern dimensions for Tape dimensions 0005 40201

reference only®ot) 1501 =
W« e

O
QOO

02
Y

8.0

3.51005 1.75

@
o

v
=Y 0.85
® 02 Tape feeding direction ~ Cross section: Y-Y'
<]
x| x

F
L.
e
LS

o
S
o

l.

=r
5
1

| —— O]

)I\=J

£

0.65][0.65
3 Cross section: X-X' 114
EE S |__ __l Reel dimensions = —'—'a
M 0.65(0.65 {I g
\_[]—
BOTTOM VIEW Packing quantity 3000 pcs/reel
B SOT-23F Unit: mm
Package dimensions Land pattern dimensions for Tape dimensions = o2
25402 X reference only®ot $15:01 | 20400 . ‘H‘
1 7 o w0 O O O<l; |
i y B | = |
1 [ 2 P k_.‘ ) 41201 911 ~E 0.95
055] | [055 or 38 S a2 S Cross section: B8
'@' Tape feeding direction

4

0.42 :882 S “
o Cross sez‘:llon: AA 11.4
[ Reel dimensions 0 o0
[T 1% B
° 0.95 " 0.95 i
s By = g e
L - i
E] BOTTOM VIEW
Packing quantity 3000 pcs/reel
B S-Mini (soT1-346)(SC-59) Unit: mm
Package dimensions Land pattern dimensions for Tape dimensions 02005 40401 025
reference only®et 50 L :ﬂ'
29102 & tx‘\ o i f\, £
§1.1 D N ~ \J/ 2
SPTE

0.4 101
—0.05 E“ 02 ®A]
™
|

ol

0.05 +0.0!

JEE R K
N = 1,

325 Tape feeding direction ~ Cross section: Y-Y'
- o
— X X'
N Cross section: X-X'
o

B Reel dimensions 50 e
0.950.
' 9®p i
J >0
|

Packing quantity 3000 pcs/reel

1o

&1
ot

H H

Note: For reference only. Land pattern dimensions should be determined empirically.



ETSM

0430157 ®

29102

0.7 £0.05
0.05 £0.05

0.8

24

0.95|0.95

Unit: mm
Package dimensions Land pattern dimensions for Tape dimensions 02005 40301 025
reference only®°t® 15501 g Y
tY\ o o
PRI | S S v %

351005 175

8.0

31

) LM

f\,
Hrﬁﬂrﬁﬁl<

315 Tape feeding direction  Cross section: Y-Y’

Cross section: X-X'

Reel dimensions 50

v
0.9

=0

180

=]

Packing quantity

3000 pcs/reel

B CST4

Unit: mm
Package dimensions Land pattern dimensions for Tape dimensions b 40 0o
reference only®°t — -
0 415301 oY Y
g s Pany P E _
= U B S QO / B
o 0 3
& 0 O o O s O R A
05 )m;u 2 u\ !
N v
08005 ) o o 1 C v 05
co 0.95 Tape feeding direction Cross section: Y-Y'
2 o L
= | = o o T
o Cross section: X-X' g
ol 11 [ Reel dimensions =0 e
0.2+0.02 o H
1 2
i : M
e 02 O o al ufll
9o ik
|
(] E} BOTTOM VIEW 1
g 4 3
3 i i
Packing quantity 10000 pcs/reel
B ESV (sot553) Unit: mm
Package dimensions Land pattern dimensions for Tape dimensions s
162005 (Note) o 10
& reference only! o . :“'
sth | 4 “SAa o AE
T T 9 A% (Y (v A/
4 g u s ie
4 e o I e I e I
- J )
0.12 £0.05 v
e —y 0.65

240055 5.05 ®[A]

0.55 +0.05

(01

BOTTOM VIEW

E - --10.45
‘ 10

2
-~

Cross section: X-X'
. . 5.0
Reel dimensions

O > 0
a®g 1
—

Tape feeding direction ~ Cross section: Y-Y"

114
lo.o

L

. g

=

1=

Packing quantity

4000 pcs/reel

Note: For reference only. Land pattern dimensions should be determined empirically.



B USV (soT-353)(SC-88A) Unit: mm
Package dimensions Land pattern dimensions for Tape dimensions
reference only®™et®) 01005 40:01 025
202 1.5 01 Y
A W o o r\J =
5[1'] 4|i| ar |\ ~ u/ g
| PR
T 5 (a8
K F—ﬂ ) Il ! Y il \
@ a .
A 1M v
1 LJOl:SUO':S OEE} LJ 22 Tape feeding direction
: ”-05 0.15+0.05 i o 114
inin Reel dimensions ] =
LU
0.65|0.65 |
C@®0) 1
8 J S0 i
(I
Packing quantity 3000 pcs/reel
[ | UFV Unit: mm
Package dimensions Land pattern dimensions for Tape dimensions o0 404000 o018
"y & reference only®™et) sisu0s Ly ] §
3 AN E
[T o1 A A% \J/ g
43 I I s B e I
NE o R
o
[EN) Y 0.85
! 2 o1 01662005 [ QEE} 1 |——| 22 Tape feeding direction  Cross section: Y-Y'
03 m,osE“ 010 o LJ x&x.
0.65(|0.65 H P
o Cross section: X-X" 11.4
' 0 ninin Reel dimensions o H22
e L el 12 npuhyn
0.65|0.65 L
n
! [1¢
E Il
L[]— —
BOTTOM VIEW Packing quantity 3000 pcs/reel
Bl SMV (soT-25)(SC-74A) Unit: mm
Package dimensions Land pattern dimensions for Tape dimensions
reference only®ee) SR AR 3
1.5 20.1 -—Y
HN\ A 5
29102 A ) ) 2

s

+0.2

-0.1
+.2
0.3

I

.95)

4201

0]

11497

0052005 |

0.95 0.95

T

ool

[

N
N

Lo,

B

911 s\;x

8.0

) M U
X

M

Tape feeding direction

960 |
4 =
180

Packing quantity

3000 pcs/reel

Note: For reference only. Land pattern dimensions should be determined empirically.



W CST6D

Unit: mm

Package dimensions

Land pattern dimensions for
reference only®™et®

Tape dimensions

0.2.40.05

0 4.0 2005 $L.5 +0.1-0 B~ z
o ( - e
o 0 .
e o H
A = 3 2
140.05 o) ( s
%g Q i 113 Bl 0.5 2005
o 4 ol | S B = e Y — 0.8 2005
=} Te feeding direction
rs R ey Tt
0.15 £0.03, S 50 114
af 1] Reel dimensions 0
1 2 3 S | |
M n i
A E} 2 '
_ EiRE 0.2] Toas
E| :
.
-t
g
6 5 4 3
035 9
BOTTOM VIEW - -
Packing quantity 10000 pcs/reel
B ES6 (soT-563) Unit: mm
Package dimensions Land pattern dimensions for Tape dimensions 04005 4001 018
162005 o 1 reference only®™et® 1501 Ly y
o o oo
; o 5 ]
S| 9 0 / ol o
g ¥ o g N T
o 3 (I Yl R el -
00 0.3 |
0.12 +0.05 ; it =Y Y 0.65
) I =
-l—-|- 045 175 Tape feeding direction  Cross section: Y-Y*
L.240.05 & 555 ® ; " ‘ . ;
e 20 o
’ g 5 | 05 05 - . Cross section: >;>; 114
a T Reel dimensions ] =
o T I I
FHAE
| —_d
O % O\ H.
| shdv/er:
R I—
BOTTOM VIEW Packing quantity 4000 pcs/reel
B UDFNG6B (1in1) Unit: mm
Package dimensions Land pattern dimensions for Tape dimensions
reference only®o® 93005 405005 i
1.5 0.1 Y
20£01, 0 | | 0752005 [ PN NNE
| | OOy,
. ‘ ‘ 3,
§ [P E— ) frﬂﬁ { o
2 |_065_._065 | / e j
e
m 2 Tape feeding direction
o 095 X@X‘
BOTTOM VIEW S 0.3]
[055)[065) 5 s 10-75 e
e R - i ; 50 y
iolg o Reel dimensions - e
B Tw i1 S g
= CTRE g I g e
e = 0 0) 7t
54 4 £ - 04 RNAA o it g
3 S 2 K
0.3+0.075 2 | jl'
EhEOALE) 5 U v L
o
[B— o
0925 + 0.075(@]0.0s BIATE] (E—

Packing quantity

3000 pcs/reel

Note: For reference only. Land pattern dimensions should be determined empirically.



B UDFNG (2in1) Unit: mm
Package dimensions Land pattern dimensions for Tape dimensions v 50 s
reference only®et g i
1.5 £0.1 i
20801, 0 4 0.75£0.05 \Jp( ® f) ()/ g
T ] s\ g
. o 1L B\
S | 065, 065 | / (S iy 3
: +EHEE S —
I:-DJ 22 Tape feeding direction
X X'
‘ BOTTOM VIEW . 185 0.65 IO.Q .ET
0.65][0.65] < 11.4
oos | é' Reel dimensions > —iHr
M EFHE T
Sl TS ] U
EImi Ls 04 O a il .
0.3+0.075 ! °* 3 O I O i
[@loos @AL] Y E—
065+0.075  0.65+0.075 [$]0.05 WIAE]
Packing quantity 3000 pcs/reel
B US6 (s0T-363)(SC-88) Unit: mm
Package dimensions Land pattern dimensions for Tape dimensions 02008 4001 025
reference only®°«) 501 Ly
o oD r\, 8
L )} (v AN
2202 N 011 ! ! / R
6 5 4 ¥ Prjf } 5
e 0t J U
é § ~ L | — |
S/ o) s Tape feeding direction
2 :
NI L 'ET
0.1540.0 .
> 22005 &TE o iL4
‘ Hh R Reel dimensions - 2
0.65]0.65 ] :
5 10.65/0.65 O ™ 0 T
b S AvRLL
: —
Packing quantity 3000 pcs/reel
[ | UF6 Unit: mm
Package dimensions Land pattern dimensions for Tape dimensions booes 40mmm oas

2401 &
‘T

1.7 £0.1
21041

,_
=
-
=
w

2
0.65]| 0.6

+0.06
0.16 5
—0.0¢

+0.1
0.3 -0.05 S[01®[A]

odal |
o

Ity

0.7 £0.05

0.1,

BOTTOM VIEW

reference only®™ete)

o
=
EE

(I
L L

0.65]0.65

<

15 101
<0 o
11

e Y

SN AR

ol G\ 5°
g

Reel dimensions

O 0 1
5@ g L
|

180

=]

Packing quantity

3000 pcs/reel

Note: For reference only. Land pattern dimensions should be determined empirically.



[ | VS'G Unit: mm
Package dimensions Land pattern dimensions for Tape dimensions
reference only®™°t®)
2.9+01 m 0.6 £0.05 BUTL
<
A A A Yo
6] 1] 4 SN
n T 08 06 08 T
T T =y Y || VS ol sl 4-—1=
. A 5=
I o Sl
- 40 N =< 14
B T B 155
17 T | 3 = =
e .
- 0340 w75 91;,A
055] | [095 075 ol r 17 e
5
5 1 1] LI
3 0.95 | 0.95 m
i | | | 3
| i
o
i 3
i
5
S
Packing quantity 3000 pcs/reel
mVS-8 Unit: mm
Package dimensions Land pattern dimensions for Tape dimensions
reference only®™°®©
29501 N y o s w0 R
5 . |
‘o m .
: i [
T — u
0.65 3 C.OZS@ 0.17 10.02' _
. 03 *50e ﬁ i
g
T
e A
3 LQ 005 5] [1,0.40 (8X)
3 «
& b 10.65 (6X)
Q\ i N 1 ®7
fae
7
QEApu AR Ri Ny 5
(0.475) . a
Packing quantity 4000 pcs/reel
[ | pS‘8 Unit: mm
Package dimensions Land pattern dimensions for Tape dimensions
29201 - reference only®t® 4150 NLE
8 S
hochirh o (A~
. \\
xt 1 [ -k L.~
- @ | NEEFDI) S )
b= 3 3
o o S} fhe) [
M ' |
OO g J = 7 B LJ ! " 0.95
0479 ! 4 0172002 | | - 115
[0.65] oaaxovas
< 114
| N 1 leo
§ mm M uly] L_’ L‘}Q)Ao 8X :J— S
@ B | jos0 @ 4 ®
= 0.65 (6X) M
O E ; :
Packing quantity 3000 pcs/reel

Note: For reference only. Land pattern dimensions should be determined empirically.




B TSON Advance

Unit: mm

Package dimensions

Land pattern dimensions for

Tape dimensions

" 33+03 reference only®™et)
§L 31204 = 4 .20 LR 025
s, |8 S : —
AL (66 6 8 1}
5 8 0.4 2l
L o iminipl / - °
T ¥ g
0575 o @ 047005 ( g
2.65 105
. 0.65 932400515 o= oA N [ 80 —
8 185
% Reel dimensions 135
. & 3
oomm
N - [
L S E 3l 704 o065 gl
U U
JISTEE
249202 § BOTTOM VIEW
8 Packing quantity 3000 or 5000 pcs/reel
[ | Chlp LGA Unit: mm
Package dimensions Land pattern dimensions for Tape dimensions
reference only®°t®) o1
159 20.05 7 -
g S g
§ - g I —
@ - $0.30
~< ] 0.3
El, D€ oss ||
L : g .
S & © . ) 114
B C) C) Reel dimensions 50 e
#0.3
1 2 Eq; 0075 @[A[B 0.65
Yo O Spd O J M4
T Y Ly
|
4|[ces] |3
Packing quantity 4000 pcs/reel

W SOP-8

Unit: mm

Package dimensions

. 5202

(©595)

bzl = 124 g0z el

H

15402
(==l
16 0.2

FE- @
== =
=== RE=o
=1 =

. 4LF02
603
I
‘
= %
045107‘J L

Land pattern dimensions for
reference only®™ete)

0.50 (8X)

o

1.27 (6X)

1.0 (8X)

Tape dimensions

175

120
55

(4.75)

Reel dimensions

Packing quantity 3000 pcs/reel

Note: For reference only. Land pattern dimensions should be determined empirically.



B SOP Advance

Unit: mm

Package dimensions Land pattern dimensions for Tape dimensions
reference only®™et®
5102 A . 03
8 1 5] = $1.55 T
b olg i ol
AV \I}{
o 075 075 \
gg - 24 D) \ o ©f o)
@ osszo0s *|° I J_-Ij “Ia] N i }l
= \ L L i = ] g »
0595 ik e 0.166£0.05 4.56 80 017 -
e T
g Reel dimensions 155
e TRTANN
TR 127
[ 42902 ﬁ
h:m::m—ﬂ— S BOTTOM VIEW
e Packing quantity 3000 or 5000 pcs/reel
B PW-Mini Unit: mm
Package dimensions Land pattern dimensions for Tape dimensions
4.6Max A Ma reference only®™et® o 03
L7 M |.0.440.05 et —
[ al T I
= o8
I 20 8 =
N
I I M 45“ < g
I I : os
% ~ 1.65
p— o o 18
A+O.08 ‘
S0 @02 @14 i &t Reel dimensions EER
045 005855 ‘ EF —
v
I 1 -
|10 10 |10 T m.
5 [.15 g8 g
( ) f
M i1 (il
1 2 3
12
1. Gate 12 ]
2. Drain (Heatsink)
3. Source Packing quantity 1000 pcs/reel
Bl New PW-Mold/DPAK+ Unit: mm
Package dimensions Land pattern dimensions for Tape dimensions
Not
ERYI reference only®™et® o 20 o
52202, | 05201 4820 Sl |20 | 228 T oa
S 6.0 N e ]
) L \r e cm——
D (o — a :
o m P ol ™ (J h
¥ S S E ¢ | |
= n v l U Ei
g 1 . . o s (I HYH !K
Jill 1 | i © )L \ =
i | V | | - 55 i
0.8Max 0 T _ 27 |
0.9£0.15 .5+0.1 oy
BOTTOM VIEW 2 Reel dimensions , _—4< s
it <o 1
i~ [}
5 i - STF8(8
T oy 1.6 ! .16 Hhk
S |+ .
1oz 3 #HA T —
- o 23| 23 i
1. Gate ' 2 2
2. Drain (Heatsink)
3. Source Packing quantity 2000 pcs/reel

Note: For reference only. Land pattern dimensions should be determined empirically.




H DPAK

Unit: mm
6602 o 233041 Land pattern dimensions for Tape dimensions
(Note) 40 .
s3at0m3| O osevax | reference only PY siss 008
é 27,
i 6.0 | e
of Yo 1 >
5 g = 89 3
P e =] 27 =
=] v| = o
=] o °
i-j o 114Max - v © = | 1 0.3+0.05
H 8.0 ‘ 25
® 229 2.2 = Reel dimensions M
N =
0762012 = .
o
® x
E 13.0+0.20| -H—H
1.6 i [ 1.6 3 100+2
16.4
2.3 23
1. Gate N 4 u
2. Drain (Heatsink)
3. Source Packing quantity 2000 pcsireel
| TO-220$M(W) Unit: mm
Land pattern dimensions for Tape dimensions
oo reference only®™et® © w0 " 04
- =] N e 20 [ 1.5 22. 7
95102 BZ02 o | 103 | H-olo-d-B-B/d _L
m 7.2402| G T
SfQ. 9 0401, - Ec": — RE (‘r_‘" '
P & &—4\g 3 r
i ] @
] ¢ [ [ ==
— b b} I~ B |
oTh - T o ! |
14101 >j _ 2= i H hf f g 10.8 5.2
~ s 0.4#0.1 @ !
254 234 B o 120
N 076201 o, |4 Reel dimensions
S VRGN o
g _
S e o
[T @
Fizs 9 9 — g
ol n l20| .40
2.54(2.34
1. Gate
2. Drain (Heatsink)
3. Source Packing quantity 1000 pcs/reel
[ | TFP Unit: mm
o107 - Land pattern dimensions for Tape dimensions
7402 . reference only®™et®
S
4 ) 0
— 1 (=3 ™~
- 4.0 | | 12.0 b 2.0 215 I 0.30
1 =
3
p 3.0
25.5
©0
20,15 2.0 | i
@
o~
3 |8
I N e
132 1.32 4.2

2. Gate

1. Drain (Heatsink)

3. Sourcel
4. Source2

Packing quantity

1500 pcs/reel

Note: For reference only. Land pattern dimensions should be determined empirically.



9-2 Through-Hole Packages

)

B New PW-Mold2

| LSTM Unit: mm
svax 6510.2 %
[M‘ N 0501 48102
E - : ’J T LN.
Eg . 0.9 2015 T TIT—TIT :QJ it N
0.8Ma q‘F ;Nt < —‘ ﬂ
1.Max 1l 2 E
\2.3\‘2.3 1l 050,
1.130.2
,6t0.15$ 0_15®
1. Source 0 oo i) I 1.Gate ‘ )
2. Drain ] 2.Drain (Heatsink), , 5 &
3. Gate U 3.Source Rk
Bl TO-220NIS H TO-220SIS
1031 7% PR 27402
o [ 2702 oo
2 3 aF =
; T o Re| 2, 2 i
o of % g . .5
‘ ’ 4 .
H 114015 Er
m} __L.l 29| % ‘
1 -
o 69:013I$I°02 @'lAI
| 254 2.54 0.64 £0.15
.
L}
1.Gate 1.Gate [*1#] .
2.Drain 2.Drain rreog g
3.Source T : s d 3.Source <
Bl TO-220 HTO-3P(N)
016202 22102 [
37041 g wﬁxom L“O's T )
B -
® 518 B gl e
@ & § g | b i
+051 | o 3 n
_‘ w33 I 28 H y
} " © 0.07 TT
0.54-0.08
254 _‘ 254 - 016
N B 2.76 0.2
o1 to.1 [
1.Gate N 1.Gate =+ =
2.Drain (Heatsink) @ 2.Drain (Heatsink) of o
3.Source .S < 3.Source -
B TO-3P(N)IS W TO-3P(L)
$36402 158 +0.5 {Z‘ Et_OZS
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OVERSEAS SUBSIDIARIES AND AFFILIATES

(As of January 1, 2012)

Toshiba America

Electronic Components, Inc.
Irvine, Headquarters

Tel: (949)623-2900 Fax: (949)474-1330
Buffalo Grove (Chicago)

Tel: (847)484-2400 Fax: (847)541-7287
Duluth/Atlanta

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

Tel: (915)771-8156

Marlborough

Tel: (508)481-0034 Fax: (508)481-8828
Parsippany

Tel: (973)541-4715 Fax: (973)541-4716
San Jose

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

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

Tel: (952)842-2400 Fax: (952)893-8031
San Diego

Tel: (858)385-5900 Fax: (858)674-7606

Toshiba Electronics do Brasil Ltda.
Tel: (011)2539-6681 Fax: (011)2539-6675

Toshiba Electronics Europe GmbH
Dusseldorf Head Office

Tel: (0211)5296-0 Fax: (0211)5296-400
France Branch

Tel: (1)47282181

Italy Branch
Tel: (039)68701 Fax: (039)6870205

Spain Branch

Tel: (91)660-6798 Fax: (91)660-6799
U.K. Branch

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

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

Toshiba Electronics Asia (Singapore) Pte. Ltd.
Tel: (6278)5252 Fax: (6271)5155

Toshiba Electronics Service (Thailand) Co., Ltd.
Tel: (02)501-1635 Fax: (02)501-1638

Toshiba Electronics Trading (Malaysia) Sdn. Bhd.

« Kuala Lumpur Head Office
Tel: (03)5631-6311 Fax: (03)5631-6307

« Penang Office
Tel: (04)226-8523 Fax: (04)226-8515

Toshiba India Private Ltd.
Tel: (0124)499-6600 Fax: (0124)499-6611

Toshiba Electronics Asia, Ltd.

Hong Kong Head Office

Tel: 2375-6111 Fax: 2375-0969

Beijing Office

Tel: (010)6590-8796 Fax: (010)6590-8791
Chengdu Office

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

Tel: (532)8579-3328 Fax: (532)8579-3329
Toshiba Electronics (Shanghai) Co., Ltd.
Shanghai PUXI Branch

Tel: (021)6139-3888 Fax: (021)6190-8288
Shenzhen Branch

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

Tel: (0571)8717-5004 Fax: (0571)8717-5013
Nanjing Office

Tel: (025)8689-0070 Fax: (025)8689-0070
Toshiba Electronics (Dalian) Co., Ltd.
Tel: (0411)8368-6882 Fax: (0411)8369-0822
Tsurong Xiamen Xiangyu Trading Co., Ltd.
Tel: (0592)226-1398 Fax: (0592)226-1399

Toshiba Electronics Korea Corporation
Tel: (02)3484-4334 Fax: (02)3484-4302
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Toshiba Electronics Taiwan Corporation
Tel: (02)2508-9988 Fax: (02)2508-9999

» Toshiba Corporation, and its subsidiaries and affiliates (collectively “TOSHIBA”), reserve the right to make changes to the information in this document, and related hardware,
software and systems (collectively “Product”) without notice.

» This document and any information herein may not be reproduced without prior written permission from TOSHIBA. Even with TOSHIBA’s written permission, reproduction is
permissible only if reproduction is without alteration/omission.

» Though TOSHIBA works continually to improve Product's quality and reliability, Product can malfunction or fail. Customers are responsible for complying with safety standards and
for providing adequate designs and safeguards for their hardware, software and systems which minimize risk and avoid situations in which a malfunction or failure of Product could
cause loss of human life, bodily injury or damage to property, including data loss or corruption. Before customers use the Product, create designs including the Product, or
incorporate the Product into their own applications, customers must also refer to and comply with (a) the latest versions of all relevant TOSHIBA information, including without
limitation, this document, the specifications, the data sheets and application notes for Product and the precautions and conditions set forth in the "TOSHIBA Semiconductor
Reliability Handbook" and (b) the instructions for the application with which the Product will be used with or for. Customers are solely responsible for all aspects of their own product
design or applications, including but not limited to (a) determining the appropriateness of the use of this Product in such design or applications; (b) evaluating and determining the
applicability of any information contained in this document, or in charts, diagrams, programs, algorithms, sample application circuits, or any other referenced documents; and (c)
validating all operating parameters for such designs and applications. TOSHIBA ASSUMES NO LIABILITY FOR CUSTOMERS' PRODUCT DESIGN OR APPLICATIONS.

» Product is intended for use in general electronics applications (e.g., computers, personal equipment, office equipment, measuring equipment, industrial robots and home electronics
appliances) or for specific applications as expressly stated in this document. Product is neither intended nor warranted for use in equipment or systems that require extraordinarily
high levels of quality and/or reliability and/or a malfunction or failure of which may cause loss of human life, bodily injury, serious property damage or serious public impact
(“Unintended Use”). Unintended Use includes, without limitation, equipment used in nuclear facilities, equipment used in the aerospace industry, medical equipment, equipment
used for automobiles, trains, ships and other transportation, traffic signaling equipment, equipment used to control combustions or explosions, safety devices, elevators and
escalators, devices related to electric power, and equipment used in finance-related fields. Do not use Product for Unintended Use unless specifically permitted in this document.

» Do not disassemble, analyze, reverse-engineer, alter, modify, translate or copy Product, whether in whole or in part.

v

Product shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable laws or regulations.

» The information contained herein is presented only as guidance for Product use. No responsibility is assumed by TOSHIBA for any infringement of patents or any other intellectual
property rights of third parties that may result from the use of Product. No license to any intellectual property right is granted by this document, whether express or implied, by
estoppel or otherwise.

» ABSENT A WRITTEN SIGNED AGREEMENT, EXCEPT AS PROVIDED IN THE RELEVANT TERMS AND CONDITIONS OF SALE FOR PRODUCT, AND TO THE MAXIMUM
EXTENT ALLOWABLE BY LAW, TOSHIBA (1) ASSUMES NO LIABILITY WHATSOEVER, INCLUDING WITHOUT LIMITATION, INDIRECT, CONSEQUENTIAL, SPECIAL, OR
INCIDENTAL DAMAGES OR LOSS, INCLUDING WITHOUT LIMITATION, LOSS OF PROFITS, LOSS OF OPPORTUNITIES, BUSINESS INTERRUPTION AND LOSS OF DATA,
AND (2) DISCLAIMS ANY AND ALL EXPRESS OR IMPLIED WARRANTIES AND CONDITIONS RELATED TO SALE, USE OF PRODUCT, OR INFORMATION, INCLUDING
WARRANTIES OR CONDITIONS OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, ACCURACY OF INFORMATION, OR NONINFRINGEMENT.

» Do not use or otherwise make available Product or related software or technology for any military purposes, including without limitation, for the design, development, use,
stockpiling or manufacturing of nuclear, chemical, or biological weapons or missile technology products (mass destruction weapons). Product and related software and technology
may be controlled under the Japanese Foreign Exchange and Foreign Trade Law and the U.S. Export Administration Regulations. Export and re-export of Product or related
software or technology are strictly prohibited except in compliance with all applicable export laws and regulations.

» Product may include products subject to foreign exchange and foreign trade control laws.

» Please contact your TOSHIBA sales representative for details as to environmental matters such as the RoHS compatibility of Product. Please use Product in compliance with all
applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. TOSHIBA assumes no liability for
damages or losses occurring as a result of noncompliance with applicable laws and regulations.

©2012 TOSHIBA CORPORATION

Previous edition: BCE0082G
2012-3(2.5k)SO-DQ

TOSHIBA

TOSHIBA CORPORATION
Semiconductor & Storage Products Company

Website: http://www.semicon.toshiba.co.jp/eng
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