TOSHIBA T2N7002AK

TOSHIBA Field-Effect Transistor Silicon N-Channel MOS Type

T2N7002AK

O High Speed Switching Applications
3
e ESD protected gate
o Low ON-resistance Rps(on) =2.8 Q (typ.) (@VGs = 10 V)
Rps(on) = 3.1 Q (typ.) (@Ves =5 V)
Rps(on) = 3.2 Q (typ.) (@VGs =4.5V) 2
Absolute Maximum Ratings (Ta = 25°C) 1
Characteristic Symbol Rating Unit 1. Gate
Drain—source voltage Vpss 60 \% 2. SOL{FCG
3. Drain
Gate—source voltage Vass +20
DC b 200 SOT23
Drain current (Note1) mA
Pulse Ipp (Note 2) 760
Pp (Note 3) 320 mw
Power dissipation
Pp (Note 4) 1000
Channel temperature Teh 150 °C
Storage temperature Tstg -55to0 150 °C

Note: Using continuously under heavy loads (e.g. the application of high temperature/current/voltage and the
significant change in temperature, etc.) may cause this product to decrease in the reliability significantly even
if the operating conditions (i.e. operating temperature/current/voltage, etc.) are within the absolute maximum
ratings.

Please design the appropriate reliability upon reviewing the Toshiba Semiconductor Reliability Handbook
(“Handling Precautions”/“Derating Concept and Methods”) and individual reliability data (i.e. reliability test
report and estimated failure rate, etc).

Note 1: The channel temperature should not exceed 150°C during use.
Note 2: Pulse width < 10 ys, Duty < 1%

Note 3: Mounted on an FR4 board
(25.4 mm x 25.4 mm x 1.6 mm, Cu Pad: 0.42 mm? x 3)

Note 4: Mounted on an FR4 board
(25.4 mm x 25.4 mm x 1.6 mm, Cu Pad: 645 mm?)

Marking Equivalent Circuit (top view)
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TOSHIBA T2N7002AK

Electrical Characteristics (Ta = 25°C, Otherwise specified)

Characteristic Symbol Test Condition Min Typ. Max Unit
Drain-source breakdown voltage V BrRyDSS |ID=250pA, Vgs=0V 60 — — \%
Vps=60V,Vgs=0V — — 1
Drain cutoff current Ibss pA
Vps =60V, Vgs=0V, Tj=150 °C — — 200
Vgs=+16V,Vps =0V — — +2
Gate leakage current lgss Vgs=+10V,Vps =0V — — +0.5 pA
Vgs=+5V,Vps=0V — — +0.1
Gate threshold voltage Vih Ip =250 pA, Vps =Vas 1.1 — 21 \%
Forward transfer admittance [Yss| Vps =10V, Ip=200mA (Note 5) — 450 — mS
Ip=100 mA, Vgs =10V — 2.8 3.9
RDs (ON) Ip =100 mA, Vgs =10V, Tj=150 °C — 5.4 8.1
Drain-source ON-resistance Q
(Note 5) Ip=100mA, Vgs=5V — 3.1 4.4
Ip=100 mA, Vgs=4.5V — 3.2 4.7
Total Gate Charge Qgitot) — 0.27 0.35
Vps =30V, Ip =200 mA
Gate-Source Charge Qgs — 0.08 — nC
Vgs =45V
Gate-Drain Charge QgD — 0.08 —
Input capacitance Ciss — 11 17
Output capacitance Coss Vps=10V,Vgs=0V,f=1MHz — 3 — pF
Reverse transfer capacitance Crss — 0.7 —
Turn-on delay time td(on) — 2 4
Switching Rise time tr Vpp =40V, Ip =160 mA — 3 —
ns
time Turn-off delay time ta(off) Ves=0Vto10V,Rg=50Q — 7 14
Fall time t — 24 —
Drain-source forward voltage VDsF Ip=-115mA,Vgs=0V (Note 5) — -0.87 -1.2 \%

Note 5: Pulse test
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TOSHIBA T2N7002AK

Switching Time Test Circuit

(a) Test Circuit (b) VIN 10 ~-=aaam1 90 9%
-X- (]
Vpp=40V
10 V N OUT Rg=500
-4-10 %
D.U.<1% OV --—J -
0 VIN: tr, tf< 5 ns
0 2 RL  Common Source (¢) Vout Vpp - "\ N
us Ta=25C
Vbp }-- L
VDs (ON)™ 77777 )
tr
|
td(on)
td(off)

Notice of Usage

Let Vth be the voltage applied between gate and source that causes the drain current (ID) to below (0.25 mA for
this device). Then, for normal switching operation, VGS(ON) must be higher than Vih, and VGS(OFF) must be
lower than Vth. This relationship can be expressed as: VGS(OFF) < Vth < VGS(ON).

Take this into consideration when using the device.

Handling Precaution

The MOSFETs in this device are sensitive to electrostatic discharge. When handling this device, the worktables,
operators, soldering irons and other objects should be protected against anti-static discharge.
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TOSHIBA

T2N7002AK
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TOSHIBA

T2N7002AK

Capacitance C (pF)
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DC operation
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*Single Pulse Ta = 25 °C

Curves must be derated linearl

with increase in temperature.

Mounted on FR4 board

(25.4 mm x 25.4 mm x 1.6 mm,
Cu Pad: 645 mm?)
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Drain—source voltage Vps (V)

Note: The above characteristics curves are presented for reference only and not guaranteed by production test.
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TOSHIBA T2N7002AK

Package Dimensions

Unit: mm
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Weight: 0.009g (typ.)
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TOSHIBA T2N7002AK

RESTRICTIONS ON PRODUCT USE

e 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.

e 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.

e 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.

e 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.

e 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.

e 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.

e ABSENT AWRITTEN 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.

e 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 ARESULT OF NONCOMPLIANCE WITH APPLICABLE LAWS AND REGULATIONS.
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHoBsaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




