TOSHIBA

TCK401G, TCK402G

TOSHIBA CMOS Linear Integrated Circuit Silicon Monolithic

TCK401G, TCK402G

External FET Driver IC

The TCK401G and TCK402G are 28 V high input voltage
External FET driver IC. It has wide input voltage operation. And
this features a slew rate control driver with small package
WCSP6E (0.8 mm x 1.2 mm, t: 0.55 mm). Also it can block reverse
current if switch turned off by using external series FET. Thus this
is suitable for power management selector such as Battery Charge
application.

Feature

High maximum input voltage: VIN max =40 V

Wide input voltage operation: Vin = 2.7 to 28 V

Auto output discharge terminal

Charge pump circuit

Inrush current reducing circuit.

Over Voltage lock out (Over 28 V)

Under Voltage lock out (Under 2.7 V)

Reverse Current Protection by External Back to Back MOSFET

Top marking (Top view)

VWCSPGE

Weight: 1 mg(typ.)
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TOSHIBA

TCK401G, TCK402G

e Absolute Maximum Ratings (Ta = 25°C)

Characteristics Symbol Rating Unit
Input voltage VIN -0.3 to 40 \Y
Control voltage VeT -0.3t0 6 V
Output GATE voltage VGATE -0.3 to VIN_opr + VGS \%
SRC voltage VsSRC -0.3 to VGATE Vv
DIS voltage Vpis -0.3 to 40 \Y
Power dissipation Pp 800 (Note 1) mwW
Operating temperature range Topr —40 to 85 °C
Junction temperature Tj 150 °C
Storage temperature Tstg -55to 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).

Note1: Rating at mounting on a board: FR4 board. ( 40 mm x 40 mm x 1.6 mm, Cu 4 layer )

¢ Recommended Operating Conditions

Characteristics Symbol Min. | Typ. | Max. Unit
Input operation voltage VIN _opr 2.7 5.0 28 \%
CIN 0.1 1 — uF
Capacitance
CGATE — 2000 — pF
CONTROL High-level input voltage VIH 1.6 — — \%
CONTROL Low-level input voltage ViL — — 0.4 \%
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TCK401G, TCK402G

¢ Pin Assignment (Top view)

e WCSP6E
1 2
[ ]
A I’ S I’ \‘ Pin# | Name Pin# | Name
\ \
P A1 Veate A2 Vin
BIl1/ f \
Vs Mo B1 Vsre B2 GND
~ N -\
cl! | C1 DIS C2 Ver
AN S
e Product list
Part number VCT function VCT resistance
TCK401G Active High Pull down
TCK402G Active Low Pull down
e Block Diagram
|—|VIN Veare |_—| I_IVSRC
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T Q,
Internal A
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.| Charge
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TCK401G, TCK402G

TCK401G PIN Description

PIN Name Description

A1 Veate Gate-Driver Output.

A2 Vin Supply voltage input.

B1 Vsre Recommend connecting Vsrc terminal to the common source connection of the
external MOSFETs.

B2 GND Ground

C1 DIS Output Discharge terminal.

C2 Ver Mode control input terminal. When Vc¢r=High turn the external MOSFETs on,
Vcr=Low, turn the external MOSFETSs off.

e TCK402G PIN Description

PIN Name Description

A1 Veate Gate-Driver Output.

A2 Vin Supply voltage input.

B1 Vsre Recommend connecting Vsrc terminal to the common source connection of the
external MOSFETs.

B2 GND Ground

C1 DIS Output Discharge terminal.

C2 Ver Mode control input terminal. When Vcr=Low turn the external MOSFETs on,

Vcr=High, turn the external MOSFETSs off.

TCK401G Operation Status Table
2.7V<VIN €28 V (Ta = -40 to 85°C)

Ver Veare Discharge Q1 comment
. ON .
High (VIN + VGS) OFF Driver ON mode
Open
OFF ON Driver OFF mode
Low

TCK402G Operation Status Table
2.7V < VIN £ 28 V (Ta = -40 to 85°C)

Ver Veare Discharge Q1 comment
Low ON .
Open (VIN + VGS) OFF Driver ON mode
High OFF ON Driver OFF mode
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TOSHIBA

TCK401G, TCK402G

DC Characteristics (Ta = -40 to 85°C)

Ta =-40 to 85°C
Ta=25°C
Characteristics Symbol Test Condition (Note 2) Unit
Min. Typ. Max. Min Max
VcT: High, VIN=5.0V — 121 — — 222 pA
VcT: High, VIN=9.0 V — 144 — — 283 pA
TCK401G
VcT: High, ViN=12V — 159 — — 294 pA
VcT: High, VIN=20V — 198 — — 376 pA
Input quiescent current (ON state) |  IQ(ON)
VeT: Low, VIN=5.0V — 121 — — 222 pA
VceT: Low, VIN=9.0V — 144 — — 283 pA
TCK402G
VcT: Low, VIN=12V — 159 — — 294 pA
VcT: Low, VIN=20 V — 198 — — 376 pA
VeT: Low, VIN=5.0V — 3.0 — — 4.8 pA
VceT: Low, VIN=9.0V — 5.9 — — 8.2 pA
TCK401G
VcT: Low, VIN=12V — 8.0 — — 11.2 pA
VcT: Low, VIN=20V — 13.8 — — 19.2 pA
Standby current (OFF state) IQ(OFF)
VcT: High, ViIN=5.0V — 3.0 — — 4.8 pA
VcT: High, VIN=9.0 V — 59 — — 8.2 pA
TCK402G
VcT: High, VIN=12 V — 8.0 — — 11.2 pA
VcT: High, ViN=20V — 13.8 — — 19.2 pA
VIN=3V — 4.0 — 2.8 5.1 \Y
VIN=5V — 6.5 — 5.1 7.9 \%
GATE Drive voltage(VGATE-VIN) Vas
VIN=9.0V — 6.5 — 5.1 7.9 \Y
12V< VINS 28V — 8.5 — 6.9 10.0 \
Output current IGATE(ON) |VIN=5V — 38 — — — pA
DIS resistance Rbis — — 21 — — — kQ
Control pull down resistance RcT Vecr= 5V — 600 — — — kQ
Note 2: This parameter is warranted by design.
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e AC Characteristics (Ta = 25°C, Vin=5V, Ccate=2000pF)

Characteristics Symbol Test Condition (Figure 1,2) Min. Typ. Max. | Unit

. Initial startup time of Veare (Note 3)
VGATE ON time toN voltage from OV to ViN +1V — 0.58 0.8 ms
VGATE OFF time toFF | Vgate =0.5V — 16.6 — us
VGATE rise time tr Vearte rising from V|N +1V to VN +3V — 0.2 — ms
VGATE fall time tf Veare falling from VN +3V to VIN +1V — 1.5 — us

e AC Characteristics (Ta = 25°C, Vin=9V, Ccate=2000pF)

Characteristics Symbol Test Condition (Figure 1,2) Min. Typ. Max. | Unit

. Initial startup time of Veare (Note 3)
VGATE ON time toN voltage from OV to ViN +1V — 0.78 1.0 ms
VGATE OFF time toFF | Veate=0.5V — 19.7 — us
VGATE rise time tr Veare rising from V|N +1V to V|N +4V — 0.35 — ms
VGATE fall time tf Veare falling from VN +4V to VIN +1V — 1.6 — us

e AC Characteristics (Ta = 25°C, Vin=12V, Ccate=2000pF)

Characteristics Symbol Test Condition (Figure 1,2) Min. Typ. Max. | Unit
. Initial startup time of Vgare (Note 3)
VGATE ON time toN voltage from OV to ViN +1V — 0.92 1.2 ms
VGATE OFF time toFF | Veate=0.5V — 21.3 — us
VGATE rise time tr Veare rising from V|N +1V to V|N +5V — 0.6 — ms
VGATE fall time tf Veare falling from VN +5V to VIN +1V — 1.7 — us
Note 3: This parameter is warranted by design.
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Timing chart

VN + 3V for VIN=5V
PN VN + 4V for VIN=9V
q H VIN + 6V for VIN=12V

Ver /50% 5@\

VIL

Fig.1 Active High (TCK401G)

VN + 3V for VIN=5V
PN VN + 4V for VIN=9V
q H VIN + 6V for VIN=12V

VIH

Ver \ 50% 50%
_/

\

VIL

Fig.2 Active Low (TCK402G)
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e Application Note

o Application circuit example
VIN vouT

L]
—

al=

COUT

CIN

DIS

Ver

1 .
Open Drain|

GND7];,

1) Input and Output capacitor

An input capacitor (Cin) and an output capacitor (Cout) is recommended for the stable operation of TCK401G and
TCK402G. And it is effective to reduce voltage overshoot or undershoot due to sharp changes in output current and also
for improved stability of the power supply. When used, place Cin and Cout more than 1.0uF as close to Vin pin to improve
stability of the power supply.

2) Vet pin
Vet pin for TCK401G and TCK402G is operated by the control voltage and Schmitt trigger. Vcr pin has a tolerant
function such that it can be used even if the control voltage is higher than the input voltage.

3) SRC Pin
For Dual MOSFET Driver, Vsrc work for short between Veare and MOSFET source when Driver IC Turn off.
If there are enough margins of Ves of MOSFET, Vsrc terminal Open state is no problem.
For Single MOSFET Driver, if there are enough margins of Ves of MOSFET, Vsrc pin Open state is no problem. If there
are not enough margins, we recommend connecting Vsrc and Vour. If connect Vsrc and Vour, tOFF time become longer
because of Cout. Therefore, please consider enough margins for MOSFET selection.

4) DIS Pin
If need Discharge function when Driver IC Turn off, please connect DIS Pin to Vour. If no need, DIS Pin Open state is
no problem.

5) Over Voltage Protection off time (tovp)
Over Voltage (Vin is over Vin_opr max) Protection off time (tovp) is similar Veare OFF time (torr).

Timing chart

VGATE

VIN A

""" 7 ViNn_opr'max

Fig.3 tove
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e Package dimension

Unit: mm
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Weight: 1 mg (typ.)
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Land pattern dimensions (for reference only)

Unit: mm
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RESTRICTIONS ON PRODUCT USE

Toshiba Corporation and its subsidiaries and affiliates are collectively referred to as “TOSHIBA”.
Hardware, software and systems described in this document are collectively referred to as “Product”.

o TOSHIBA reserves the right to make changes to the information in this document and related 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 creating and producing designs and using, 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 that 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 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.

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.

e 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.

o 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.

TOSHIBA ELECTRONIC DEVICES & STORAGE CORPORATION
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Mouser Electronics

Authorized Distributor

Click to View Pricing, Inventory, Delivery & Lifecycle Information:

Toshiba:
TCK401G,LF


http://www.mouser.com/Toshiba-Semiconductors
http://www.mouser.com/access/?pn=TCK401G,LF
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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