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Bipolar Power Transistors

Toshiba offers a wide range of bipolar transistors suitable for various
applications, including radio-frequency (RF) and power supply devices.
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For Audio Power
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For High-voltage Power Supplies
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Toshiba’s Bipolar Power Transistors
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- For MOS Gate Drives
SMD Series ) MOS #— k K5+ J'F
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With smaller and thinner electronic
devices fuelling demand for SMD-type
power transistors, Toshiba provides
the following packages to meet
manufacturers’ needs.

- TSM - PW-Mini - New PW-Mold - SMV
- VS-6 - PS-8
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Designed for vari
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Low Saturation Voltage Series
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- DC-DC Converters for Various Information Devices
- Self-excited DC-DC Converters for AC Adapters Used in
Cell Phones/ Amusement Equipment
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Selection Guide
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Radio-Frequency Switching Power Transistors =&z« yFYI7B/I{T9—- 5929

0.2 2SA1483 | (©)
'E'hmBng;’ ) 2SA2070 | (@)
25C5810 @
TPC6504 o
TPCE604 | ()
’ TPC6701 o)
1A
e
TPCP8901
(PNI(’:: —?)% py| )
TTC007 )
TTA007 | )
25A2058 | () 25A2065 | ()
2SA2069 | (G)
15 25C5784 )
25C5819 @
TPC6503 )
25A2066 | () 902 L) 25C3076 | 25A1241 | ()
25C5755 ) TPCP8902|()(0) 2SA2060 | (©)
> | 2scs5785 ) (PNp- ey | () 25A2056 | ()
TPCE501 o TPCE601 | ()
TPC6602 | ()
TPCP8504 ®)
25A2061 | () 25C5602 "
25 25C6033 +)
TPCP8602| (K)
2SA2059 | (@) | 25C5976 ) 25C5712 @
TPC6603 | (1) |TPCP8HO02 () 25C6126 @
TPC6502 o)
e TPCP8505 ()
TPCP8511 ®)
TPCP8701 KD
35 25C5738 )
25C5713 @ | 25C5714 @) | 25C5906 ) 25C5703 )
4 25C6125 @
TPCP8601| (K)
2SA1244 | ()
2SA2097 | (F)
5 2SC5886A ")
TTA005* | ()
TTCO16* ")
7 25C6000 ®

*: New Product / #T#&

oW NPN | PNP || NPN | PNP | | NPN | PNp | | NPN | PNP | | NPN | NP |
0.8 2SC2881 | 2SA1201 | (G)
2SC6061 (H)
1 TPCP8507 (K)
TPCP8510 (K)
2SA1225 | (F)
12 TTC004B*| TTA004B*| (A)
> 2SC6124 | 2SA2206 | (G)
TTCO015B* | TTA008B* | (A)
2SC6076 (F)
TTA003 (F)
¢ TTA009* | (F)
TTCO17* (F)
5 2SC3303 (F)
10 2SC5198 | 2SA1941 | (O)
12 TTC3710B*| TTA1452B*| (B) 2SC5199 | 2SA1942 | (D) | 2SC5948 | 2SA2120 | (C)
15 2SC5949 | 2SA2121 | (D)
TTCO0001 | TTA0001 | (C)
e TTC0002 | TTA0002 | (D)
* New Product / #1245
4




25C6127 )
0.05 TTC5460B* A)
Gl TPCP8604| ()
2SA1971 | (@) 2SA2142 | ()
e TTCO13 ©
(Vceo=350V)
R R 2SA2184 .
1 | TTCo11B* | TTAO06B* | (A) | TTCOO5 @ (2oR2I8% | @ | TTCO14 ®
15 TTC008 © (Vznf(f’f;;;"\',) G
2SA2034 | ()
, 2SC5548A )
TTCO12 ©
(Voeo =375 V)
= 25C5354 ©
25C5200 | 2SA1943 | D)
2SC5200N* | 25A1943N* | (C)
15 | 25C5242 | 25A1%62 | (©)
2SC5358 | 2SA1986 | (©)
2SC5359 | 2SA1987 | (D)
TTC5200 | TTA1943 | (D)

*: New Product / #7

Low-Frequency Power Transistors {ERER/{O—FS5YI29

N 60 80
0@ RPN PP | | New | PNe || NN |

0.8 25D2719

(H)(%)
)

L PNl NPN L NP PN

TPCP8LO1

(K)(O)
(%) (#)

1 25D2686

(G)(%)
)

TTD1509B* TTB1067B*

2SB906
TTB002

(F)
(F)

2SD1223

TTD1410B*| (B)(%) | TTD1409B*

(B)(%)
(#)

(B)(%)

TTD1415B*| TTB1020B* @

m Legend Al

Package

Other Remarks

Through-Hole Package Surface-Mount Package Z DD RG]
U—RBANY - RERE/NNvo—Y

(A) |TO-126N (F) |New PW-Mold (%) |Darlington

(B) |TO-220SIS (G) |PW-Mini (#) |Built-in zener diode

(C) |TO-3P(N) (H) |TSM (O) |2-in-1 (transistor+diode)

(D) |TO-3P(L) () |SMV (A) |2-in-1 (transistor+S-MOS)

(E) [New PW-Mold2 J) |VS-6 (O0) |2-in-1 (NPNx2 or PNPx2)
(K) |PS-8 () |2-in-1 (NPN+PNP)

*: New Product / ##5
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Selection Guide by Applications
7 U= 3 VRIRmERR

Low Saturation Voltage (VcEe(sat)) Series {ESIHEE (Vcesan) ¥ U—2

Toshiba power transistors feature a Vceo of 10 V to 100 V and an Ic of 1 A to 7 A, with various surface-mount
packages. Ultra-high-speed switching transistors and transistors with an SBD or S-MOS are also available.

Vceo =10V ~100 V. lc=1A~7 A%z, EEQ/NBERARE/NNYI—JICEBEALTVLET, BERAA( vF VT &P SBD. S-MOS £D
BEERBARLF LI

Super Hi-Met Design z—/{—Hi-Met 791>

Low breakdown voltage Hi-Met III
EFHE Hi-Met I

Super Hi-Met
Z—/%— Hi-Met

salajojc)alaielos

1=l
=]
=]
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® Fine pattern @
INE— 2 OM#It

® Multi-layer wiring
ZEERAR

® Ultra high speed
BEElt

Switching Time Comparison 2z vF>JREOHERESE & D

Ultra-high-speed product S“ggg;io'g"et Previous product WAL L CE
BEE R (30 V/4 AITSM) R voltage Hi-Met ITI
c ©
e I Ic Lo B Ic
/A \l /"\/—’fﬁ‘ + |~ \‘ /-"—“/
—I{h1L }iNfer I8 n I VoE 1B \
{ { ) )U\/\N\ﬁ— i Yinn \{’V\/\/\/\/v
h : /AN « ' ; A\
il Enlarged view [-yjs; \ T Enlarged view s
N9 L ON (v R /PN
tstg=280ns 100 ns/div tr=28ns 25 ns/div tstg = 310 ns 100 ns/div tr=35ns 25 ns/div
IB: 50 mA/div IB: 50 mA/div
Ic: 320 mA/div Ic: 320 mA/div
Vce: 5 V/div Vce: 5 V/div

BRIEAM Y FIITIU—-X

Ultra-high-speed Switching Series

| Absolute Maximum Ratings VCE(sat)
Part Number | Polarity iR (R = A5C ) Package Remarks
RE e Voo | lc Pc Nyr—y =
(\%} (A) (W)
2S5C6125 20 4 1.0 180 390 2 0.5 0.2 1.6 53 PW-Mini
2SC5976 30 3 0.625 " 250 400 2 0.3 0.14 1.0 33 TSM
Incorporating
TPCP8H02 30 3 .00 250 400 2 0.3 0.14 1.0 33 PS-8 S-MOS
S-MOS Wi
25C5906 NPN 30 4 0.8® 200 500 2 | 05| 02 16 53 TSM
2SC6033 50 25 0.625 " 250 400 2 0.3 0.18 1.0 33 TSM
25C6126 50 3 1.0M 250 400 2 0.3 0.18 1.0 33 PW-Mini
2SC6000 50 7 20 @ 250 400 2 25 0.18 25 83 New PW-Mold
TPCP8511 50 3 1.25® 250 400 2 0.3 0.18 1.0 33 PS-8
(1): The rating applies when the transistors are mounted on an FR4 board: Cu area = 645 mm?, glass-epoxy, t = 1.6 mm
(2): Te = 25¢C
(1): FR4A £} (EBER 645 mm’, ASZAIMRFY, t=1.6 mm) 5
(2): Tc = 25TC

6]




Audio Power Amplifiers #—F«zx1X0-7>7H

Using a minute pattern and a high-density MET design, Toshiba has achieved high levels of current efficiency.
Package type can be selected to yield collector power output ranging from 100 W to 200 W.

WHE/NT — > & Hi-Met TH A VICKWEROBEELEZRRELUFE Ulzc, LT 918K 100 ~ 200 W OBET. 7Y TOHAICH U TER
TEFY,

o Part Number Absolute Maximum R?tings fr (MH2)
Application o& HERRAER (Ta = 25C) Package
SRR Nyos—
_ - 25C2881 2SA1201 1M 120 5 0.1 PW-Mini
Driver Amptfer TTC004B* TTA004B* 160 15 10@ 100 10 0.1 TO-126N
TTCO11B* TTA006B* 230 1 10@ 100/70 10 0.1 TO-126N
2SC5198 2SA1941 140 10 100 @ 30 5 1 TO-3P(N)
2SC5199 2SA1942 160 12 120 @ 30 5 1 TO-3P(L)
TTCO0001 TTA0001 160 18 150 @ 30 5 1 TO-3P(N)
TTC0002 TTA0002 160 18 180 @ 30 5 1 TO-3P(L)
2SC5948 2SA2120 200 12 200 @ 30/25 5 1 TO-3P(N)
Output Amplifier 2SC5949 2SA2121 200 15 220 @ 30/25 5 1 TO-3P(L)
25C5242 2SA1962 230 15 130 @ 30 5 1 TO-3P(N)
25C5200 2SA1943 230 15 150 @ 30 5 1 TO-3P(L)
2SC5200N* 2SA1943N* 230 15 150 @ 30 5 1 TO-3P(N)
TTC5200 TTA1943 230 15 150 @ 30 5 1 TO-3P(L)
25C5358 2SA1986 230 15 150 @ 30 5 1 TO-3P(N)
25C5359 2SA1987 230 15 180 @ 30 5 1 TO-3P(L)
E;; $he ratmg applies when the transistors are mounted on an FR4 board: Cu area = 645 mm?, glass-epoxy, t = 1.6 mm *: New Product / #T&&
C=
(1): FRA B4R (S35GERE 645 mm? ASZAIRFY. t=1.6 mm) SEE
(2): Tc =25C

Switching Power Supplies 21 vyF>voEER

Using a crystal mesh pattern, Toshiba has reduced the storage time (istg) and fall time (t) of 400 V and 800 V
power transistors for switching power supplies. In addition, we have developed power transistors in a small,
thin surface-mount package. These types of transistor are suitable for low-output AC adapters and ballast lamp
applications.

400 V. 800 VRDHFUWRA v FYTRANAR—F bSYIRIEHEHBBDIURIIAY Y aNI—VZRAIBIET. RAAvFY
TEOBREIFE (tstg) . TRERE (t ORREZE>TVET, o, NE - BROKRARKI A TNy Ir—IbABLF Ulc, HBIHS
DINEVWAC TP I TIPNSARS VT ITELTVET,

Absolute Maximum Ratings

Applications Part Number Polarity HEXRAER (Ta = 25C) Package
Iy & Lol 3 Nyo—
TTCO005 11O PW-Mini
TTCO008 600 285 1.5 1.1 New PW-Mold2
TTCO13 600 350 0.5 1.0M PW-Mini
AC/DC Converters 2SC5548A NPN 600 400 2 15 @ New PW-Mold
ACDCaYN—5H 2SC6142 800 375 15 1.1 New PW-Mold2
TTCO12 800 375 2 1.1 New PW-Mold2
TTCO14* 900 800 1 40@ New PW-Mold
25C5354 900 800 5 100 @ TO-3P(N)
E ; ¥he ratlng applies when the transistors are mounted on an FR4 board: Cu area = 645 mm?, glass-epoxy, t = 1.6 mm *: New Product / $T#&&
c=
(1): FR4 B4R (GRSGER 645 mm?, HSATMRFY, t=1.6 mm) SR
(2): Tc =25C




MOS Gate Drivers MOS #— kRS54 /VH

This is ideal for high-speed gate drives for MOS gate devices such as high-power IGBTs and MOSFETSs or
small-motor drivers.

B/ IGBT. MOSFET 72&. MOS #*— hFNA ADEES— MRS 4T, HBWLIE. INEIE—IRSANICRETT
1-in-1 Transistors 1in1 FSvI 2%
H Product Lineup #851>7v>

Part Number Absolute Maximum Ratings VCE(sat)
BE HEIRAER

Package

Nyo—3

28C5755 2SA2058 10/—10 | 2.0/—15 500 400/200 |1000/500| 2/—2 | 0.2/—0.2 |0.12/—0.19 | 0.6/—0.6 |12/—20

25C5784 2SA2065 20/—20 | 1.5/—15 500 400/200 |1000/500| 2/—2 | 0.15/—0.15 | 0.12/—0.14 | 0.5/—0.5 | 10/—17

2SC5738 25A2061 20/—20 |3.5/—2.5 625 400/200 |1000/500| 2/—2 | 0.5/—0.5 |0.15/—0.19 | 1.6/—1.6 |32/—53 TSM
TTCO007 TTA007 50/—50 | 1.0/—1.0 700 400/200 |1000/500| 2/—2 | 0.1/—0.1 |0.12/—0.20 | 0.3/—0.3 | 6/—10

25C5692 2S5A2056 50/—50 |2.5/—2.0 625 400/200 |1000/500| 2/—2 | 0.3/—0.3 |0.14/—0.20 | 1.0/—1.0 |20/—33

2SC5785 25A2066 10/—10 |2.0/—2.0 1000 400/200 |1000/500| 2/—2 | 0.2/—0.2 |0.12/—0.19 | 0.6/—0.6 |12/ —20

2SC5819 25A2069 20/—20 | 1.5/—15 1000 400/200 |1000/500| 2/—2 | 0.15/—0.15 | 0.12/—0.14 | 0.5/—0.5 | 10/—17

2SC5714 2S5A2059 20/—20 | 4.0/—3.0 1000 400/200 |1000/500| 2/—2 | 0.5/—0.5 |0.15/—0.19 | 1.6/—1.6 |32/—53 PW-Mini
25C5810 25A2070 50/—50 | 1.0/—1.0 1000 400/200 |1000/500| 2/—2 | 0.1/—0.1 |0.17/—0.20 | 0.3/—0.3 | 6/ —10

28C5712 2S5A2060 50/—50 |3.0/—2.0 1000 400/200 |1000/500| 2/—2 | 0.3/—0.3 |0.14/—0.20 | 1.0/—1.0 |20/—33

2SC6126? — 50 3.0 1000 250 400 2 0.3 0.18 1.0 33

1): The rating applies when the transistor is mounted on an FR4 board (Cu area = 645 mm?, glass-epoxy, t = 1.6 mm).
2): Ultra-high-speed using the Super Hi-Met process and Low Vcesat) products.
1

(
(
(1): FR-4 24} (Cu B 645 mm’, t= 1.6 mm) .
(2): ®BmE (FOtR: Super Hi-Met) HSEUE Veesan &o

2-in-1 Transistors 2in1 k5229
Low Vce(sat) PNP and NPN transistors are housed in a single package.

{REIFIEE (Vceia) D PNP &ENPN RSV IRI%Z 1 INv T —I{ELFE LT,
B Product Lineup #8517y~

Absolute Maximum Ratings VCE(sat)

i Circuit
Polarity e Package | Configuration
1B Nyo— (Top View)
, PR EEE L
1)
HNaBioty PN 30 12 550 200 | 500 | 2 0.12 0.17 0.4 13
PNP —30 —1.0 550 200 | 500 | —2 | —0.12 —020 | —04 | —13 MV m
HNaB102g | NPN 30 2.0 7500 | 200 | 500 | 2 02 0.14 06 20 I
PNP —30 —18 750 200 | 500 | —2 —0.2 —020 | —06 | —20 123
NPN 50 10 400 @ 400 | 1000 | 2 0.1 0.17 0.3 6
TPCBSOTA | 5p —50 0.7 400 ™ 200 | 500 | —2 —0.1 —023 | —03 | —10 vse
TPCE902 NPN 30 2.0 700 200 | 500 | 2 0.2 0.14 0.6 20
PNP —30 —17 700 @ 200 | 500 | -2 —0.2 —020 | —-06 | —20
NPN 50 10 830 400 | 1000 | 2 0.1 0.17 0.3 6
TPCP8901
CP890 PNP —50 —0.8 830 200 | 500 | -2 —0.1 —020 | -03 | —10 PS8
TPCP8g02 | NPN 30 2.0 890 200 | 500 | 2 0.2 0.14 0.6 20
PNP —30 —2.0 890 200 | 500 | -2 —0.2 —0.20 —06 | —20 T234

(1): The rating applies when the transistor is mounted on an FR4 board (Cu area = 645 mm?, glass-epoxy, t = 1.6 mm) and is in single-device operation.
thickness: Cu 35 um for TPC6901A; 70 um for the other parts.

(1): FR-4 £ (Cu @ 645 mm?, t= 1.6 mm) =&, 1 FTEEEF (TPC6901A LISk Cu70 um E. TPC6901A D Cu3s um )

H Example Application Circuits mRmzEs

| N
Discharge
| ‘ WE

MOS gate driver H-bridge motor driver 3-phase motor driver
MOSH#—hRS1/8 HT I E—2RF1/N StHE—2RF1/N




High-voltage Power Supplies =ESZER

Primary side Secondary side
- ZRA Vout
. 1
! High-voltage High-voltage
! rectifier switch High-voltage transistors
! BEEMR BRHEAMYFH | SWENS U242

éVD

* Transistors for DC-DC converters
DC-DCILN—2ENTUZ%

Transistors for Droppers |Dropper circuit !
KOy 24 ROy @3S '

Bipolar Transistors for DC-DC Converters DC-DC aYN—9RNA K-S SV IRY

- Toshiba recommends the transistors listed below for use in primary-side switches for power supplies with an
input voltage of 24 V. (Vceo = 80 V or higher)

- The hre ratings are guaranteed even in the low current region. Example: 2SC6061 hre = 100 or higher (at Vce
=2V/Ilc=1mA)

* AHBE 24 V RICHMM U TcBEERA—
< RERETD hre DIEZRFEL TVE T,

RENZA Y FEULTHEUEFET, (Vceo =80V BULE)
hre: 100 LAE (@ Vce =2 V/Ic =1 mA)

—fil) 25C6061

Absolute Maximum Ratings VCE(sat) Circuit
NE:]E or Polarity HENBAERE (Ta = 25C) Package Configuration

V) V) (A) (W) (mA) PIBBEIREHERL
28C6061 150 120 0.625( 120 300 2 0.1 0.14 0.3 10 TSM (D)
TPCP8510 150 120 1 110 120 300 2 0.1 0.14 0.3 10 PS-8 (E)
TPCP8507 NPN 150 120 1 1.250 120 300 2 0.1 0.14 0.3 10 PS-8 (F)
25C6124 160 80 2 10 100 200 2 0.5 0.5 1 100 PW-Mini (A)
TTCO15B* 160 80 2 10¥@ 100 200 2 0.5 0.5 1 100 TO-126N (B)
28C6076 160 80 3 10%@ 180 450 2 0.5 0.5 1 100 New PW-Mold (A)
Bipolar Transistors for Droppers roOv/tANAKR—S SV IRS

Absolute Maximum Ratings Circuit
Polarity HEXIRAELE (Ta = 25C) Package Configuration
Lot Nyr—3 (Top View)
PIEREIEEHERL
28B906 —60 -3 20 60 200 -5 -05 | —17 -3 —300 | New PW-Mold (C)
TTB002 PNP —60 -3 30@ 100 250 -5 —0.5 —17 -3 —300 New PW-Mold (C)
TTA005* —50 -5 24@ 200 500 —2 —05 | —0.27 | —1.6 —53 New PW-Mold (C)

High-voltage Bipolar Transistors

Absolute Maximum Ratings
HEIRATE (Ta = 25C)

Pc
(W)

Circuit
Configuration
(Top View)
PEREIFEHERL

Polarity
i3

Package
Vceo Ic Nyo—3
(% (A)

IB
(mA)

25C6127 800 0.05 10 @ 15 — 0.007 1.0 0.02 4 New PW-Mold (A)
TTC5460B* NPN 800 0.05 10 @ 15 — 0.007 1.0 0.02 4 TO-126N (A)
TTCO14* 800 1 40@ 100 200 0.1 1.0 0.5 50 New PW-Mold (A)
2SA1971 —400 —0.5 10 140 400 -5 —0.1 —-1.0 —0.1 —10 PW-Mini (C)
TPCP8604 PNP —400 —-0.3 110 140 450 -5 —0.02 | —1.0 —0.1 —10 PS-8 (G)
25A2184 —550 —1.0 20@ 80 300 -5 —0.1 —-0.7 | —0.3 —60 New PW-Mold (C)
2SA2142 —600 —0.5 15 @ 100 400 -5 —0.05 | —1.0 —0.1 —10 New PW-Mold (C)
E ; ¥he ratlng applies when the transistors are mounted on an FR4 board: Cu area = 645 mm?, glass-epoxy, t = 1.6 mm *: New Product / #i#5
C =
(1): FRA B4R (SASEEDRE 645 mm*. ASRAIRFY. t=1.6 mm) R
(2): Tc =25C

m Circuit Configuration (Top View) m#mssigs;

NPN NPN PNP NPN 3 NPN 8765 NPN 8765 PNP 8 7 6 5
e e
12 3 12 3 12 3 1 2 1232 1234 77237




Recommended Products by Applications
77V —va ViR RE

Strobe Circuits for DSCs/Cameras DSC/AX*S50Z hORER

DC-DC converter
DC-DCI/N—%

Polarity Configuration Package Recommended Products
Lol 3 123 Nyo— RN

y
‘Z = Single 2SC5738, 2SC5976(",
%rl’lvé /J; - MY %7l Ll 25C5906'", 25C6033"
7 Single
1 Constant: %”% PNP ST TSM 2SA2061
TBatt voltage cwcﬂ !
oy | EREEs T._' PNP + S-MOS PS-8 TPCP8H02"
rigger &
SCR ¥ . —
YA (1) Ultra-high-speed products/ i8&%5
Regulator|
L¥al—%2
Trigger signal
ngfﬁt;r rUAES Amplifier circuit
Controller ——1GBT drive signal MR
i GETREES

Battery Charge Circuits /\v>UREOH®

Transistor for SBD for reverse- SBD for IC Transistor for PNP transistor for
charge control  current protection protection charge control charge control
FEHIENT D25 WA ESBD ICtR7€FSBD FBHIENS D22 ZEH@APNPRS U 24

i o .
Vout :
Control IC Vcc T 7-1—7 e I

O o) o=

Vour VIN

ﬂ_Battery

— 7

HIEBICDHVee : .
Control IC |< - ControlIC | *——?  S-MOSfordriver : D<— Control IC
HfEC —_ HlEC —_— K517 R/IMESMOSFET ; : HEIC
Battery Battery
1yF 1Ny ﬁ
Package Recommended Products
Nyor—3 HERRIE
TSM 2SA2065, 2SA2061
VS-6 TPC6601, TPC6603
PW-Mini 2SA2069, 2SA2059
1 3 $E=N
HDD Dropper Power Supplies HDD i rOv/NER
(112 v 2.5 inches or less 3.5 inches
L4 m Spindle motor 25 4VFUTF 354VF
AERIE=S2 TP06501
DC-DC converter / Voice coil motor 2SC5755
5V DC-DCI/N—% AT 10 z 2SC5785
0O I _T_ . QO 33V TPCP8504
Dropper .
pch | SBD =5 NPN Transistors 20 1.5 25C5819
MOSFET ; NPN ~5>I29 4 2SC5714 2SC6125
1 2SC5810
2SC5712
System LSI 50 3 25C6126
DC-DC conyefterf:/ontrol F 5 2SC5886A
Dﬁiff(c';;friﬂm \ 15 TPC6602
‘ E—Hl | —10 ) 2SA2058
‘ Dropper control | —2 2SA2066
PR | —25 25A2061
PNP Transistors | —20 -3 2SA2059
PNP kSIS -5 TPCP8601
=il 2SA2070
50 |2 2SA2060
—2.5 TPCP8602
=5 2SA2097




DC-DC Converters for Various Information Devices &igEsisssmon DC-DC IV N—9

Step-down chopper Step-up chopper Application Package Recommended Products
FEEF /% HEFav/¥ & Nyo—J ARG

Ve Vour Vi Vour Ultra-High-Speed TSM 256033, 25C5976
i B T - Transistors New PW-Mold 25C6000
4 i "+ SBD BEENSYIRY PS8 TPCP8511
b SBD .
S l Standard Transistors TSM 2SA2056, 25C5703
RERS YIRS PW-Mini 2SA2059, 2SC5714

VIN > Vout ViN < Vourt

Features

- Ultra-high-speed products emphasizing efficiency are ideal for DC-DC converters used in information devices.
- The VS-6 package, which includes an SBD, is also available.
R
- EBROBERENIRETY .
- VS-6 [Cl3 SBD BHIBOH I ET .

Self-excited DC-DC Converters for AC Adapters Used in Cell Phones/
Amusement Equipment &%EE/731—-2XY MNAACP 9 79 DERXDC-DCIYN—F

Features
- Recommended to reduce standby power.

(High hre achievement at low collector current)
- Available in low-profile packages.

— The New PW-Mold package series is recommended.

- BR
ViN > Vout - FFREN DR EDHICHELE Y. (BILTIERTDR hre ZRIT)
c RESPMBEVRRES VT v,
— New PW-Mold DEEFZHEH LET .

VIN SBD

Vout

High startup resistance
BB

_O

Recommended Products #3558

Application Package
P& Nyr—o Part Number hre min
BE (@Vce=5V, Ic=1mA)
100V AC New PW-Mold2 TTCO008 600 285 15 80
AC100 % New PW-Mold 2SC5548A 400 2 20
200V AC New PW-Mold2 25C6142 800 375 15 80
AC200 V New PW-Mold2 TTCO12 375 2 80

Audios #—F«#

Recommended
Products
HESRER

REINENS
"wE

Application | Package

R or=)

&

. t 7
Remote controller
VEIRIER

TO-3P(N) | 2SA2120,2SC5948 Pc =200 W
Power supply circuit / H - =
I W E\gg&g ircul ﬂ:")m ng"pl:POWel' TO SP(L) 2SA2121,23C5949 Pc=220W
nt-enc — 977 B no—7o7 i~ m . .
% | Erooand Juner (]gig oo le\og_ Bipolar transistor
i B ° - for driver stage
3 ZAN — /| itistese o : 77 | TO-126N | TTCO11B* TTA006B* byl
\ adjustment circuit . = 51 .
EEEENLERN . NAR—=Z SV IRY
contal D/A °
1t |
MCU @ *: New Product / #1545
HEEMCU —
e 2 :
: : 5,
o t D/A g% .
cb LED driver Dioral /o 5= .
Motor driver Remote ||| LEDKF1/% | ;g;wwo X o
B e il B .
Jescan(CDde| *= | |[Eeralmemory card .
L °
L]
L]
v




Product Lineup by Packages
\wr—JRRR/SIIT7VT

Through-hole Package u—Rr@EA/NyT—Y

T0-1 26N Weight / g2:0.84 g (typ.)

Absolute Maximum Ratings
FERATERS (T

TTCO015B* | TTA008B* 80 2 10™ | 100 | 200 | 2 05 | 05 | 1 | 100 |150/100| 2 | o5 | low saturation voltage
(BB

TTD1509B* | TTB1067B* | 80 2 100 | 200 | — | 2 1 | 15| 1 | 1 |10050] 2 | 05 Darfington

TTC004B* | TTA004B* | 160 15 109 [ 140 | 280 | 5 01 | 05|05 5 | 100 | 10| o1 For audio

TTCO11B* | TTA006B* | 230 1 10® 100 | 320 5 0.1 15 | 05 | 50 |100/70| 10 | 0.1 A—F14H

Dynamic focus
* _ (1 _
TTC5460B 800 0.05 | 10 15 5 |0007| 10 |002]| 4 55 | 10 | 0003 |  yAmvioous
(1) : Tc = 25¢C *: New Product / $r#s

TO-220SIS (SC-67) Weight / &&:1.7 g (typ.) /

Part Number Absolute Maximum Rgtings IVCE(sat)l Switching Time (typ.)
nE HEXHERATERS (Ta = 25C) V) 24 v FIEE Remarks
ton tstg tf e
(us) (us) (us)
Low saturation voltage
TTC3710B* | TTA1452B* | 80 12 300 | 120 | 240 | 1 1 04| 6 | 03 |0203| 10 |0.2/05| forBC-DC converters
(EEITEE
DC-DC Jv/IN—5H
TTD1415B* | TTB1020B* | 100 7 |25/30™ ] 2000 | 15000| 3 3 | 15 | 3 |0.008]|0.3/0.8|5.1/2.0] 0.6/2.5 '
TTD1410B* - 250 6 2500 | 2000 — | 2 | 2 | 20| 4 |004]| 10 | 80 | 50 Darlington
TTD1409B* — 400 6 250 | 800 | — 2 2 | 20| 4 [004]| 10 | 80 | 50
(1): Tc = 25CC * New Product / #7245

T0-3 P(N) (SC-65) Weight / &8: 4.6 g (typ.)

Part Number Absolute Maximum Ratings IVCE(sat)l

BE HERBRAER (Ta = 25TC) Remarks

Veeol | I | Pe : Veel | el el | el =
V) A W) V) A ® | @ :
2SC5198 | 2SA1941 100™ | 55 | 160 5 1 2 7 | 07| 30 5 1
TTC0001 | TTA0001 160 18 150™ | 80 | 160 5 1 2 9 | 09| 30 5 1
25C5948 | 2SA2120 200 12 200™ | 55 | 160 5 1 23| 8 | 08 | 3025 5 1 Audio amplifier
2SC5242 | 2SA1962 230 15 1300 | 55 | 160 5 1 3 8 | 08| 30 5 1 A=TAATITR
2SC5358 | 2SA1986 230 15 150™ | 55 | 160 5 1 3 8 | 08| 30 5 1
2SC5200N* | 2SA1943N* | 230 15 150™ | 80 | 160 5 1 3 8 | 08| 30 5 1
High breakdown
_ 0] _ _ _ voltage, Switching
25C5354 800 5 100 15 60 5 0.5 1 2 | 04 application
BWE. 21 vFVIH
(1): Tc = 25CC * New Product / #1245




T0-3 P(L) Weight / &2:9.75 g (typ.)

Part Number Absolute Maximum Ratings
mE HERIRARER (Ta = 25C) Application

(sat)
V)
Veeol | i Pe : Veel | el ol | el R
W @) w) v | @ @ | ® :
120 ¢

2SC5199 | 2SA1942 55 | 160 5 1 25| 8 | 08| 30 5 1
TTC0002 | TTA0002 160 18 180 | 80 | 160 5 1 2 9 | 09| 30 5 1
25C5949 | 2SA2121 200 15 2200 | 55 | 160 5 1 3 10 1 3025 | 5 1 Audio amplifier
25C5200 | 2SA1943 230 15 150 ™ | 80 160 5 1 3 8 | 08 30 5 1 A=F1AT7VTR
TTC5200 | TTA1943 230 15 1500 | 80 | 160 5 1 3 8 | 08| 30 5 1
2SC5359 | 2SA1987 230 15 1800 | 55 | 160 5 1 3 8 | 08| 30 5 1

(1): Tc = 25C

New PW-Mold2 (SC'64) Weight /& 0.36 g (typ.)

Part Number Absolute Maximum Ratings VCE(sat) Switching Time
mE HENRATER (Ta=25C) 244 vF VI (max) eI
tr tstg tr B
ws) | ws | ws
TTCO08 - 285 15 11 100 [ 200 | 5 | 03| 10 | 05 [625 005 | 83 | 04 |y i
25C6142 _ 375 15 11 100 | 200 | 5 | 01| 09 | 08 | 100 | 02 | 35 | 0.5 | Switching application
TTCO12 _ 375 2 11 100 | 200 | 5 | 03 | 05| 05 | 625| 01 | 44 | 015 | SHE ATvFYIR

Surface-mount Package =m=®/\vsr—y

New PW-Mold (SC-63) Weight /&2 : 036 g (typ) 'u

Part Number Absolute Maximum Ratings VCE(sat)
RE HESRATER (Ta = 25C) V) Remarks
Vceo [¢] Pc f =
) (A) (W) :
2SC5548A 15 ™ 40 100 5 0.2 1.0 0.8 100 — — —
2SC6127 — 800 0.05 10 M 15 — 5 0.007 | 1.0 | 0.02 4 15 10 | 0.003 i
High breakdown
TTCO14* — 800 1 40 ™ 100 | 200 5 0.1 1.0 | 0.5 | 50 — — — voltage, Switching
— 2SA2034 | —400 -2 150 80 240 -5 | =01 | —1.0 | —0.5|—100| — — — __ application
BWE. 21 vFVIH
— 2SA2184 —550 —1 20 ™M 80 300 -5 —0.1 | =0.7 | —0.3 | —60 27 -5 | —0.05
— 2SA2142 —600 —-0.5 15 ™ 100 400 -5 |—-0.05| —-10|—-0.1| =10 35 =5 | —0.05
— 25B906 —60 -3 20 ™M 60 200 -5 | =05 | =17 | =3 |—300 9 -5 | =05 General-purpose
- 2SA1225 | —160 | —15 15 M 70 | 240 | =5 | —=0.1 | —15|—-05| =50 | 100 |—10| —0.1 A
2SC3076 2SA1241 50 2 10 ™ 70 240 2 0.5 0.5 1 50 |80/100 | 2 0.5
2SC5886A — 50 5 20 ™ 400 1000 2 0.5 022 | 16 32 — — —
25C6076 — 80 3 10® 180 | 450 2 0.5 0.5 1 100 150 2 0.5
Low saturation voltage
— )
2SC3303 80 5 20 70 240 1 1 0.4 3 150 120 4 1 e
— 2SA1244 —50 -5 20 ™M 70 240 -1 -1 | —-04| =3 |—150| 60 —4 —1
— 2SA2097 —50 -5 20 ™ 200 500 —2 —0.5 |-0.27| —1.6 | —53 — — —
— TTA003 —80 -3 10® 100 | 200 -2 | —05|—-05| =1 |—100| 100 | —2 | —0.5
Ultra-high-speed
25C6000 — 50 7 20 ™M 250 | 400 2 25 1018 | 25 83 — — — switching
BERAAAvFVT
Darlington
— (1) — — _ —
2SD1223 80 4 15 2000 2 1 15 3 6 FUD Ry
TTCO16* — 50 5 24 M 400 1000 2 0.5 022 | 16 32 — — —
* — (1)
TTCO17 80 3 12 180 450 2 0.5 0.5 1 100 150 2 0.5 Automotive
— TTA005* —50 -5 24 ™ 200 | 500 -2 | =05 [-0.27| —1.6 | —53 — — — =HA
- TTBOO2 | —60 | -3 | 30® | 100 | 250 | —5 | —05 | —17 | —3 |-300| 9 | —5 | —05 Ti=175¢
— TTA009* —80 -3 12M 100 | 200 -2 | =05 |-05| =1 |—=100| 100 | —2 | —0.5
(1) : Tc = 25¢C *: New Product / #T#&




PW-Mini (SC-62) (SOT—89) Weight / &2 0.05 g (typ.)

Part Number Absolute Maximum Ratings VCE(sat) Marking
BE SEIBATERS (Ta = 25C) BRET Remarks
e

25C2881 2SA1201 . 100 . . . co For audio #—5"« #H
2SC5785 — 10 2 10™ | 400 | 1000 | 2 | 02 | 042 | 06 | 12 | 3E | —

- 2SA2066 | —10 —> | 100 | 200 | 500 | —2 | —0.2 |—0.19] —0.6 | —20 | — | 4E
2SC5713 - 10 4 10™ | 400 | 1000 | 2 | 05 | 045 | 16 | 82 | 2C | —
2SC5819 - 20 15 | 100 | 400 | 1000 | 2 | 0415|012 05 | 10 | 3D | —

- 2SA2069 | —20 | —15 | 100 | 200 | 500 | —2 |—0.15|—0.14] —05| —17 | — | 4D
2SC5714 - 20 4 100 | 400 | 1000 | 2 | 05 | 045 | 16 | 32 | 2E | — ,

— 2SA2069 | —20 | -3 | 10 | 200 | 500 | —2 | —05|—019| —16 | =53 | — | 4F Low saluration voltage

_ 2SA1483 | —45 | —02 | 100 | 40 | 240 | —1 |—0.01] —0.3 | =01 | =10 | — | WOl =
2SC5810 - 50 1 10™ | 400 | 1000 | 2 | 01 | 047 | 03 | 6 | aC | —

- 2SA2070 | —50 | —1 100 | 200 | 500 | —2 | —01|—02|-03| =10 | — | 4C
2SC5712 — 50 3 10™ | 400 | 1000 | 2 | 03 | 044 | 10 | 20 | 2A | —

— 2SA2060 | —50 | -2 | 100 | 200 | 500 | —2 | —0.3| 02| —10 | -33 | — | 4G
2SC6124 | 2SA2206 | 80 2 100 | 100 | 200 | 2 | 05 | 05 | 10 | 100 | 4J | 4K
25D2686 — 6010 1 100 [ 2000 | — | 2 | 1 | 15 | 10 | 1 3H | — Darlington ¥—0 > h>
25C6125 — 20 4 .00 180 390 2 0.5 0.2 1.6 53 4L — Ultra-high-speed switching
25C6126 - 50 3 100 | 250 | 400 | 2 | 03 | 048 | 10 | 33 | 4M | — BEEAA 9 F T
TTCO005 - 285 1 110 | 100 | 200 | 5 | 01 | 10 | 06 | 75 | 4N | — ,
TTCO13 - 350 05 | 10™ | 100 | 200 | 5 | 005| 03 |0.16 | 20 | 4R | — High breakdown voltage

— 2SA1971 | —400 | —05 | 10® | 140 | 400 | =5 | —01 | —10|—01| —10 | — | AL =

(1): The rating applies when the transistors are mounted on an FR4 board: Cu area = 645 mm?, glass-epoxy, t = 1.6 mm
#: [ in device marking represents one of these hre rank symbols listed below. (R rank = R, O rank = O, Y rank — Y)

(1): FR4 BRSNS, (SASBER 645 mm’. ASZAIRFY, t=1.6 mm)

¥ BBRAMOOAICIE,. T hre DAV ET. RSVT 2R .OSVT - 0. YSVT —Y)

TSM Weight /g8 0.01 g (typ.) ~

Part Number Absolute Maximum Ratings VCE(sat)
RE HENRAER (Ta = 25C) W) Marking Remarks
Vceo Ic Pc ) BRERT =
(\/ (A (W) )

2SC5755 05" 400 1000 0.12 | 0.6 12 WL

— 2SA2058 —10 — 05" 200 500 —2 —0.2 —0.19| —0.6 | —20 WM
2SC5784 — 20 1. 5 05" 400 | 1000 2 0.15 | 0.12 | 0.5 10 WJ

— 2SA2065 —20 —15 05" 200 500 —2 |—0.15|/-0.14| —0.5 | —17 WK
2SC5738 — 20 3.5 0.625 " | 400 1000 2 05 | 015 | 16 32 WD

— 2SA2061 —20 —2.5 |0.625" | 200 500 —2 | —0.5|-0.19| —1.6 | —53 WE Low saturation voltage
TTCO007 — 50 1 07" 400 | 1000 2 01 | 012 | 0.3 6 WG EEIFIBE

— TTA007 —50 —1 07" 200 500 -2 | —0.1|-02|-0.3]| —10 WH
2S5C5692 — 50 2.5 0.625 " | 400 1000 2 0.3 | 0.14 1 20 WB

— 2SA2056 —50 -2 0.625"| 200 | 500 | —2 | —-0.3|—0.2| —1 | —33 WF
2SC5703 — 50 4 0.8" 400 | 1000 2 05 | 012 | 16 32 WA
2SC6061 — 120 1 0.625 " | 120 300 2 0.1 0.14 | 0.3 10 WN
25C5976 — 30 3 |0625M| 250 | 400 | 2 | 03 |0.14] 1 33 WW Ultra-high-speed switching,
25C5906 — 30 4 0.8™ | 200 | 500 2 05| 02 | 16 | 53 WP Low saturation voltage
25C6033 — 50 25 06250 | 250 | 400 2 | 03][018] 1 33 WX BERAA v F T EEHEE
2SD2719 - 60x10| 08 | 08™ |2000| — | 2 | 1 |15 | 1 | 1 o, Darlington

(1): The rating applies when the transistors are mounted on an FR4 board: Cu area = 645 mm?, glass-epoxy, t = 1.6 mm
(1): FRA BRSNS, (ABER 645 mm’. ASAIHRFY. t= 1.6 mm)

SMV (SC'74A) (SOT—25) Weight / &&:0.014 g (typ.)

Absolute Maximum Ratings hee VCE(sat)
Part Number | Configuration HEIIRATESE (Ta = 257C) W) Marking
B it Vceo Ic Pc ; Ic [ SRR
) (A) (W) ) ) (A) (mA)
HN4B101J 30/—30| 1.2/—1 | 0.55™ | 200 500 |2/—210.12/—0.12|0.17/—0.2| 0.4/—0.4 | 13/—13 5K
NPN + PNP
HN4B102J 30/—30 |2.0/—1.8| 0.75™ | 200 500 |2/—2| 0.2/—0.2 |0.14/—0.2| 0.6/ —0.6 | 20/ —20 5L

Circuit
Configuration
(Top View)
PIEREIEEHERL

(1): The rating applies when the transistors are mounted on an FR4 board: Cu area = 645 mm?, glass-epoxy, t = 1.6 mm
(1): FR4 BEARSEEEE, (SRSBEM 645 mm?, HSRIM+Y, t=1.6 mm)

14|




VS-6

Weight / &&:0.011 g (typ.)

Absolute Maximum Ratings VCE(sat) Circuit
Part Number | Configuration EMRAERS (Ta = 25C) Marking | Configuration

=E BERT (Top View)

PR EIREHEAL
TPC6501 10 2 0.8™ | 400 1000 2 0.2 0.12 0.6 12 H2A (A)
TPC6503 NPN single 20 15 0.8™ | 400 1000 2 0.15 0.12 0.5 10 H2C (A)
TPC6504 NPN &> 7L 50 1 08M 400 1000 2 0.1 0.17 0.3 6 H2D (A)
TPC6502 50 3 0.8™ | 400 1000 2 0.3 0.14 1 20 H2B (A)
TPC6602 —-10 -2 0.8™ | 200 500 -2 | -02 —0.19 —0.6 —20 H3B (B)
TPC6603 PNP single —20 -3 0.8™ | 200 500 -2 | -05 —0.19 —16 —53 H3E (B)
TPC6604 PNP > T)b —50 —1 08M 200 500 -2 —-0.1 -0.23 -0.3 —10 H3D (B)
TPC6601 —50 -2 08™ | 200 500 -2 | -03 —0.2 —1 —-33 H3A (B)
TPce7or | PNDual 5 1 |o066@ | 400 | 1000 | 2 0.1 0.17 03 6 H4A ©)
TPC6902 NPN 4 PNP 30/—30| 2/—17 | 0.7 | 200 500 |2/—2|0.2/—0.2|0.14/—0.2 |0.6/—0.6 | 20/—20 | H6C (D)
TPC6901A 50/—50 | 1/—0.7 | 0.4 |400/200 |1000/500 | 2/—2 |0.1/—0.1 |0.17/—0.23| 0.3/—0.3 | 6/—10 H6B (D)

): The rating applies when the transistors are mounted on an FR4 board: Cu area = 645 mm?, glass-epoxy, t = 1.6 mm

]
2): Total loss of dual-device operation
1

(
(
(1): FR4 BRSNS, (SHSSEME 645 mmi ASZATRFD. t=1.6 mm)
(2): 2 ZTREHEBIORBL

m Circuit Configuration (Top View) mmisiEsg

Weight / &&:0.017 g (typ.)

Absolute Maximum Ratings VCE(sat) Circuit
Part Number Configuration HERERATES (Ta = 257C) Configuration
BE 157 (Top View)
A AERCIREHER
TPCP8504 10 2 1.2M 400 1000 2 0.2 0.12 0.6 12 (A)
TPCP8511 50 3 125 M 250 400 2 0.3 0.18 1 33 (A)
NPN single (
TPCP8505 NPN S YL 50 3 1.25 ™ 400 1000 2 0.3 0.14 1 20 (A)
TPCP8510 120 1 110 120 300 2 0.1 0.14 0.3 10 (B)
TPCP8507 120 1 125 M 120 300 2 0.1 0.14 0.3 10 (A)
TPCP8601 —20 —4 1.3M 200 500 —2 —0.6 —0.19 —2 —67 (©)
PNP single — — ( — — — — —
TPCP8602 PNP S50 50 2.5 125 M 200 500 2 0.3 0.2 1 33 (©)
TPCP8604 —400 —-0.3 110 140 450 -5 —0.02 —-1.0 —0.1 —-10 (D)
TPCP8701 (NPN Dual 50 3 | 094®| 400 | 1000 | 2 03 0.14 1 20 (E)
Fa7lb
TPCP8902 NPN + PNP 30/—30| 2/—-2 0.89 ™ 200 500 2/—2(0.2/—0.2| 0.14/—0.2 | 0.6/ —0.6 | 20/ —20 (F)
+
TPCP8901 50/—50 [1.0/—0.8| 0.83 " | 400/200 | 1000/500 | 2/ —2 | 0.1/—0.1| 0.17/—0.2 | 0.3/—0.3| 6/—10 (F)
TPCP8H02? NPN + S-MOS 30 3 1.0M 250 400 2 0.3 0.14 1 33 (G)
NPN Darlington + HED
® i)
TPCP8L01® NPN &'—U> kb~ + HED 120 0.9 0.9 2000 9000 2 1 15 1 1 (H)

1): FR4 B4R, (GHSEE 645 mmi ASZATRFY, t=1.6 mm)
2): N-ch S-MOS . Voss = 20 V. Io= 0.1 A. Ron =3 Q (max)
3)

(HED (BREMEI A ZF—R) MWEL. Veew =200 V. lray =1 A

1): The rating applies when the transistors are mounted on an FR4 board: Cu area = 645 mm?, glass-epoxy, t = 1.6 mm
2): Built-in N-ch S-MOS, Vbss =20 V, Ip = 0.1 A, Ron = 3 Q (max)
3): Built-in HED (High-Efficiency Diode), Vram = 200 V, IFav) = 1 A
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List of Packages
Nyor—I—8

Through-hole Package v—RrEA/Nys—Y

New PW-Mold 2 TO-220SIS
(SC-64) [O1261¥ (SC-67)
g0 0
ol ‘/ u? % dl 0
70 15
% 57 @ef;/ 34463 < 0 439
>
TO-3P(N
((s)sc::;-e(s)) TO-3P(L)
182
< 27 »’

Surface-mount Package Z=E=&/t\vs—v

TSM PW-Mini New PW-Mold
(SOT-89)(SC-62) (SC-63)
rﬂg)( 2,5 5,

2.9 g 10‘7 / //ﬁéma" 62 Q //{2'3
\ oS \ \

SMV

(SOT-25)(SC-74A) VS-6 PS-8

> 0 5 @

Bk BN SN

For packaging details, visit our website or see individual technical datasheets.
NI —IDFBCOETFLTR. DT TYA bEREFERIT—9 Y — MITTREBI LS L,

16 |




Standard Tape Packing Information
FEF—Evoak

Tape Appearance Tape Type Sulffix Packing Type Packing Quantity
F—THF F—EVIIHIFRER AR (2t
Embossed Type
TES85L TURZBR 3000 pcs/reel
TSM
Embossed Type
TE12L ToRzss 1000 pcs/reel
Embossed Type
TE16L1, N ToRzhss 2000 pcs/reel
New PW-Mold (SC-63)
Embossed Type
TE85L IURRAR 3000 pcs/reel
SMV (SOT-25) (SC-74A)
Embossed Type
TE85L TR 3000 pcs/reel
VS-6
Embossed Type
TE85L TURZBR 3000 pcs/reel
PS-8




Product Index

Rm—Bx

Part Number| Package Features Part Number| Package Features
E Nyir—3 BR RE Nyir—3 BR
2SA1201 PW-Mini —120 —0.8 4,714 25C6127 New PW-Mold 800 0.05 |High breakdown voltage 5,9,13
2SA1225 | New PW-Mold | —160 = 4,13 2SC6142 | New PW-Mold2 | 375 1.5  [High breakdown voltage 5,713
2SA1241 New PW-Mold —50 —2  |Low saturation voltage 4,13 2SD1223 | New PW-Mold 80 4 Darlington 5,13
2SA1244 New PW-Mold —50 —5  |Low saturation voltage 4,13 2SD2686 PW-Mini 60 = 10 1 Darlington 5,14
2SA1483 PW-Mini —45 —0.2 |Low saturation voltage 4,14 2SD2719 TSM 60 = 10 0.8 |Darlington 5,14
2SA1941 TO-3P (N) —140 —10 4,712 HN4B101J SMV 30/—30 | 1.2/—1 |NPN + PNP 4,8, 14
2SA1942 TO-3P (L) —160 —12 4,713 HN4B102J SMV 30/—30 |2.0/—1.8|NPN + PNP 4,8, 14
2SA1943 TO-3P (L) —230 —15 5,713 TPC6501 VS-6 10 2 NPN Single 4,10, 15
2SA1943N TO-3P (N) —230 —15 5,712 TPC6502 VS-6 50 3 NPN Single 4,15
2SA1962 TO-3P (N) —230 —15 5,7 12 TPC6503 VS-6 20 15 NPN Single 4,15
2SA1971 PW-Mini —400 —0.5 |High breakdown voltage 5,9, 14 TPC6504 VS-6 50 1 NPN Single 4,15
2SA1986 TO-3P (N) —230 =i 5,712 TPC6601 VS-6 —50 -2 PNP Single 4,10, 15
2SA1987 TO-3P (L) —230 —15 5,713 TPC6602 VS-6 —10 -2 PNP Single 4,10, 15
2SA2034 | New PW-Mold | —400 —2  [High breakdown voltage 5,13 TPC6603 VS-6 —20 —3 |PNP Single 4,10, 15
2SA2056 TSM —50 —2  |Low saturation voltage 4,8,10, 14 TPC6604 VS-6 —50 —1 PNP Single 4,15
2SA2058 TSM -10 —15 [Low saturation voltage 4,8,10, 14 TPC6701 VS-6 50 1 NPN Dual 4,15
2SA2059 PW-Mini —20 -3 Low saturation voltage 4,8, 10, 11, 14 TPC6901A VS-6 50/—50 | 1/—0.7 |NPN + PNP 4,8, 15
2SA2060 PW-Mini —50 —2  |Low saturation voltage 4,8, 10, 14 TPC6902 VS-6 30/—30 | 2/—1.7 |[NPN + PNP 4,8, 15
2SA2061 TSM —20 —2.5 |Low saturation voltage 4, 8,10, 14 TPCP8504 PS-8 10 2 NPN Single 4,10, 15
2SA2065 TSM —20 —15 |Low saturation voltage 4, 8,10, 14 TPCP8505 PS-8 50 3 NPN Single 4,15
2SA2066 PW-Mini —-10 —2 |Low saturation voltage 4,8,10, 14 TPCP8507 PS-8 120 1 NPN Single 4,9,15
2SA2069 PW-Mini —20 —1.5 [Low saturation voltage 4,8,10, 14 TPCP8510 PS-8 120 1 NPN Single 4,9,15
2SA2070 PW-Mini —50 —1 Low saturation voltage 4,8,10, 14 TPCP8511 PS-8 50 3 NPN Single 4,6,10, 15
2SA2097 New PW-Mold —50 —5  |Low saturation voltage 4,10, 13 TPCP8601 PS-8 —20 —4  |PNP Single 4,10, 15
2SA2120 TO-3P (N) —200 —12 4,7, 11,12 TPCP8602 PS-8 —50 —2.5 |PNP Single 4,10, 15
2SA2121 TO-3P (L) —200 —15 4,7,11,13 TPCP8604 PS-8 —400 —0.3 |PNP Single 5,9, 15
2SA2142 New PW-Mold —600 —0.5 |High breakdown voltage 5,9, 13 TPCP8701 PS-8 50 3 NPN Dual 4,15
2SA2184 | New PW-Mold | —550 =i High breakdown voltage 5,9, 13 TPCP8901 PS-8 50/—50 |1.0/—0.8 INPN + PNP 4,8, 15
2SA2206 PW-Mini —80 —2  |Low saturation voltage 4,14 TPCP8902 PS-8 30/—30 | 2/—2 |NPN +PNP 4,8,15
2SB906 New PW-Mold —60 -3 5,9,13 TPCP8H02 PS-8 30 3 NPN + S-MOS 4,6,10, 15
2SC2881 PW-Mini 120 0.8 4,714 TPCP8LO1 PS-8 120 0.9 NPN Darlington + HED 5,15
2SC3076 | New PW-Mold 50 2 Low saturation voltage 4,13 TTA0001 TO-3P (N) —160 —18 4,712
2SC3303 | New PW-Mold 80 5 Low saturation voltage 4,13 TTA0002 TO-3P (L) —150 —18 4,7,13
2SC5198 TO-3P (N) 140 10 4,712 TTA003 New PW-Mold —80 —3 |Low saturation voltage 4,13
2SC5199 TO-3P (L) 160 12 4,713 TTA004B TO-126N —160 —15 4,712
2SC5200 TO-3P (L) 230 15 5,713 TTA005 New PW-Mold —50 = 4,9,13
2SC5200N TO-3P (N) 230 15 5,712 TTA006B TO-126N —230 -1 5,7 11,12
2SC5242 TO-3P (N) 230 15 5,7 12 TTA007 TSM —50 —1 Low saturation voltage 4,8, 14
2SC5354 TO-3P (N) 800 5 High breakdown voltage 5,7 12 TTA008B TO-126N —80 —2  |Low saturation voltage 4,12
2SC5358 TO-3P (N) 230 15 5,7 12 TTA009 New PW-Mold —80 -3 4,13
2SC5359 TO-3P (L) 230 15 5,713 TTA1452B TO-220SIS —80 —12  |Low saturation voltage 4,12
2SC5548A | New PW-Mold 400 2 High breakdown voltage 5,7, 11,13 TTA1943 TO-3P (L) —230 —15 5,713
2SC5692 TSM 50 2.5 |Low saturation voltage 4,8,14 TTB002 New PW-Mold —60 -3 5,9,13
2SC5703 TSM 50 4 Low saturation voltage 4,11,14 TTB1020B TO-220SIS —100 —7 | Darlington 5,12
2SC5712 PW-Mini 50 3 Low saturation voltage 4,8,10, 14 TTB1067B TO-126N —80 -2 Darlington 5,12
2SC5713 PW-Mini 10 4 Low saturation voltage 4,14 TTCO0001 TO-3P (N) 160 18 4,712
2SC5714 PW-Mini 20 4 Low saturation voltage 4,8,10, 11, 14 TTC0002 TO-3P (L) 160 18 4,713
2SC5738 TSM 20 3.5 |Low saturation voltage 4,8, 10, 14 TTC004B TO-126N 160 15 4,712
2SC5755 TSM 10 2 Low saturation voltage 4, 8,10, 14 TTCO005 PW-Mini 285 1 High breakdown voltage 5,714
2SC5784 TSM 20 1.5 Low saturation voltage 4,8, 14 TTCO007 TSM 50 1 Low saturation voltage 4,8,14
2SC5785 PW-Mini 10 2 Low saturation voltage 4, 8,10, 14 TTCO008 New PW-Mold2 285 15 High breakdown voltage 5,7 11,13
2SC5810 PW-Mini 50 1 Low saturation voltage 4, 8,10, 14 TTCO11B TO-126N 230 1 5,7 11,12
2SC5819 PW-Mini 20 15 Low saturation voltage 4,8,10, 14 TTCO12 New PW-Mold2 375 2 High breakdown voltage 5,7, 11,13
2SC5886A | New PW-Mold 50 5 Low saturation voltage 4,10, 13 TTCO13 PW-Mini 350 0.5 |High breakdown voltage 5,714
2SC5906 TSM 30 4 Ultra-high-speed switching | 4, 6, 10, 14 TTCO14 New PW-Mold 800 1 High breakdown voltage 5,7,9,13
2SC5948 TO-3P (N) 200 12 4,7,11,12 TTCO015B TO-126N 80 2 Low saturation voltage 4,9,12
2SC5949 TO-3P (L) 200 15 4,7,11,13 TTCO16 New PW-Mold 50 5 4,13
2SC5976 TSM 30 3 Ultra-high-speed switching | 4, 6, 10, 11, 14 TTCO17 New PW-Mold 80 3 4,13
2SC6000 New PW-Mold 50 7 Ultra-high-speed switching | 4, 6, 11, 13 TTC3710B TO-220SIS 80 12 Low saturation voltage 4,12
2SC6033 TSM 50 2.5 |Ultra-high-speed switching | 4, 6, 10, 11, 14 TTC5200 TO-3P (L) 230 15 5,7,13
2SC6061 TSM 120 1 Low saturation voltage 4,9, 14 TTC5460B TO-126N 800 0.05 5,8, 12
2SC6076 | New PW-Mold 80 3 Low saturation voltage 4,9,13 TTD1409B TO-220SIS 400 6 Darlington 5,12
2S5C6124 PW-Mini 80 2 Low saturation voltage 4,9,11,14 TTD1410B TO-220SIS 250 6 Darlington 5,12
2SC6125 PW-Mini 20 4 Ultra-high-speed switching | 4, 6, 10, 14 TTD1415B TO-220SIS 100 7 Darlington 5,12
25C6126 PW-Mini 50 3 |Ultra-high-speed switching | 4, 6, 8, 10, 14 TTD1509B TO-126N 80 2 |Darlington 5,12
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RESTRICTIONS ON PRODUCT USE

» 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.

P 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 NEITHER INTENDED NOR WARRANTED FOR USE IN EQUIPMENTS 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 AND/OR SERIOUS PUBLIC
IMPACT ("UNINTENDED USE"). Except for specific applications as expressly stated in this
document, 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. IF YOU USE PRODUCT FOR UNINTENDED
USE, TOSHIBA ASSUMES NO LIABILITY FOR PRODUCT. For details, please contact your
TOSHIBA sales representative.

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

» 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
applicable export laws and regulations including, without limitation, 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.

» 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.
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