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MOS FIELD EFFECT TRANSISTOR

2SK4058

SWITCHING
N-CHANNEL POWER MOSFET

DESCRIPTION

The 2SK4058 is N-channel MOSFET device that features a low on-state resistance and excellent switching

characteristics, and designed for low voltage high current applications such as DC/DC converter with synchronous

rectifier.

FEATURES
« Low on-state resistance

Rbsen1 = 8.0 mQ MAX. (Ves =10V, Io = 24 A)

e Low Qep: Qoo = 6.5 NC TYP.
e 4.5V drive available

ORDERING INFORMATION

PART NUMBER

PACKAGE

<R> 2SK4058(1)-S27-AY "'

TO-251 (MP-3-b)

2SK4058-ZK-E1-AY "'

TO-252 (MP-3ZK)

Note

2SK4058-ZK-E2-AY

TO-252 (MP-3ZK)

Note Pb-free (This product does not contain Pb in external electrode.)

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C)

Drain to Source Voltage (Ves =0 V)
Gate to Source Voltage (Vbs =0 V)
Drain Current (DC) (Tc = 25°C)
Drain Current (pulse) V°*¢*

Total Power Dissipation (Tc = 25°C)
Total Power Dissipation

Channel Temperature

Storage Temperature

Single Avalanche Current ¢

Single Avalanche Energy "°'*?

Vbss
Vaess
Ib(pc)
ID(pulse)
P11
P2
Ten

Tstg —55 to +150

las

Eas

Notes 1. PW <10 us, Duty Cycle < 1%

2. Starting Teh = 25°C, Vop =12V, Re=25Q, Ves =20 - 0V, L =100 xH
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NEC 2SK4058

ELECTRICAL CHARACTERISTICS (Ta = 25°C)

CHARACTERISTICS SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
Zero Gate Voltage Drain Current Ipss Vbs =25V, Ves =0V 10 LA
Gate Leakage Current less Ves =20V, Vos =0V +100 nA
Gate Cut-off Voltage VaGs(off) Vos =10V, Ibp=1mA 1.5 2.0 25 \Y
Forward Transfer Admittance Note | yss | Vos=10V, b =12 A 7 14
Drain to Source On-state Resistance "°'® Rosem: | Ves =10V, Ib =24 A 6.3 8.0 mQ
Rosen2z |Ves=4.5V,Ib=24 A 9.8 14.5 mQ
Input Capacitance Ciss Vos =10 V 1670 pF
Output Capacitance Coss Ves =0V 320 pF
Reverse Transfer Capacitance Crss f=1MHz 170 pF
Turn-on Delay Time td(on) Voo =12V, Ib=24 A 11 ns
Rise Time tr Ves =10V 75 ns
Turn-off Delay Time td(off) Re=30Q 39 ns
Fall Time ts 7.5 ns
Total Gate Charge Qo Voo =12V 31 nC
Gate to Source Charge Qos Ves =12V 5.1 nC
Gate to Drain Charge Qacp lo=48 4 6.5 nC
Gate Resistance Re 2.4
Body Diode Forward Voltage Note VF(s-D) IF=48 A, Ves=0V 0.96 15
Reverse Recovery Time ter IF=48 A, Ves=0V 31 ns
Reverse Recovery Charge Qn di/dt =100 Alus 23 nC
Note Pulsed
TEST CIRCUIT 1 AVALANCHE CAPABILITY TEST CIRCUIT 2 SWITCHING TIME
N QD.U.T. . D.U.T: o Vs ]
%WWJ 1 s Vos ; %[ Isz m
PG. 50 Q Voo PG. Voo
Ves=20—->0V l l Vbs
90% \ /W
Vbs
- I?V,Ds}s ZGS v\{ifpmm 0 \10% 10%
‘/ Vs T tdon) || |t tdiof) e
IR T=1us ton o
T o LStarting Ten Duty Cycle < 1%

TEST CIRCUIT 3 GATE CHARGE

D.U.T
le=2mA ! R
PG. 50 Q j; lvm
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NEC

2SK4058

TYPICAL CHARACTERISTICS (Ta = 25°C)

dT - Percentage of Rated Power - %

Io - Drain Current - A
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TRANSIENT THERMAL RESISTANCE vs. PULSE WIDTH
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NEC

2SK4058

Io - Drain Current - A

Vas(of) - Gate Cut-off Voltage - V

ps(n) - Drain to Source On-state Resistance - mQ

DRAIN CURRENT vs.
DRAIN TO SOURCE VOLTAGE

200

150 / Ves=10V

100 /
—
//
45V
50
Pulsed |

0 ||

0 1 2 3 4

Vos - Drain to Source Voltage - V
GATE CUT-OFF VOLTAGE vs.
CHANNEL TEMPERATURE
3
Vbs=10V

25 Io=1mA

2 \

\
\

1.5

1
0.5

0

-75 -25 25 75 125

Ten - Channel Temperature - °C

DRAIN TO SOURCE ON-STATE RESISTANCE vs.

DRAIN CURRENT

30 —TT
Pulsed

25

20 I

15
- |-+ Ves=45V ——)——— - |-

1 10 100 1000

Io - Drain Current - A

Io - Drain Current - A

| yts | - Forward Transfer Admittance - S

Robsn) - Drain to Source On-state Resistance - mQ

FORWARD TRANSFER CHARACTERISTICS
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NEC

2SK4058

Ros(n) - Drain to Source On-state Resistance - mQ

td(on), tr, taem, tr - Switching Time - ns

Ir - Diode Forward Current - A

DRAIN TO SOURCE ON-STATE RESISTANCE vs.

CHANNEL TEMPERATURE
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Ciss, Coss, Crss - Capacitance - pF

Vos - Drain to Source Voltage - V

tr - Reverse Recovery Time - ns

CAPACITANCE vs. DRAIN TO SOURCE VOLTAGE
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DYNAMIC INPUT/OUTPUT CHARACTERISTICS
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2SK4058

Ias - Single Avalanche Current - A
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SINGLE AVALANCHE CURRENT vs.

INDUCTIVE LOAD
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NEC 2SK4058

PACKAGE DRAWINGS (Unit: mm)

<R> 1) TO-251(MP-3-b) 2) TO-252 (MP-3ZK)
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EQUIVALENT CIRCUIT

Drain
Body
Gate Diode

Source
Remark Strong electric field, when exposed to this device, can cause destruction of the gate oxide and ultimately

degrade the device operation. Steps must be taken to stop generation of static electricity as much as
possible, and quickly dissipate it once, when it has occurred.
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