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N-Channel MOSFET

Note.1:1sp < 0.93A, di/dt < 90A/ps, Vpp < V(BR)DSS! Ty=150°C

S0T-23 Unit: mm
2.9
0.4
z| | *.I:
W Features = R
® Vos(v) = 20V | SRR SRR =
® Ip=1.2A(Vcs =4.5V) 8
@® RDsON) < 250mQ (VGs =4.5V) 0.1%%
D
@® RDsON) < 350mQ (Vas =2.7V)
A 1. Gate
G _ 2. Source
i 3 3. Drain
S
B Absolute Maximum Ratings Ta = 25C
Parameter Symbol Rating Unit
Drain-Source Voltage Vbs 20 v
Gate-Source Voltage Vas +12
TA=25C 1.2
Continuous Drain Current Ip
TA=70C 0.95 A
Pulsed Drain Current IDm 7.4
Power Dissipation TA=25C PD 540 mwW
Linear Deraing Factor 4.3 mW/C
Peak Diode Recovery dv/dt (Note.1) dv/dt 5 V/ns
Thermal Resistance.Junction- to-Ambient RthJa 230 ‘CIW
Junction Temperature Ty 150
T
Storage Temperature Range Tstg -55to 150
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N-Channel MOSFET

B Electrical Characteristics Ta = 25C
Parameter Symbol Test Conditions Min | Typ | Max | Unit
Drain-Source Breakdown Voltage VDss ID=2501 A, VGs=0V 20 \%
Vbs=16V, VaGs=0V 1
Zero Gate Voltage Drain Current IDss uA
Vbs=16V, Ves=0V, Ty=125C 25
Gate-Body Leakage Current lGss Vbs=0V, Vaes=+12V +100] nA
Gate Threshold Voltage VGs(th) Vbs=VaGs, ID=2501 A 0.7 1.5 \
Ves=4.5V, Ib=0.93A (Note.1) 250
Static Drain-Source On-Resistance Rbps(on) mQ
Ves=2.7V, Ib=0.47A  (Note.1) 350
Forward Transconductance gFs Vbs=10V, Ip=0.47A 1.3 S
Input Capacitance Ciss 110
Output Capacitance Coss VGs=0V, Vbs=15V, f=1MHz 51 pF
Reverse Transfer Capacitance Crss 25
Total Gate Charge Qg 2.6 3.9
Gate Source Charge Qgs VGs=16V, VDs=4.5V, ID=0.93A 0.41 | 0.62 nC
Gate Drain Charge Qgd (Note.1) 1.1 1.7
Turn-On DelayTime td(on) 2.5
Turn-On Rise Time tr 9.5
Vbps=10V, Ip=0.93A, Rp=11Q ,RG=6.2Q
Turn-Off DelayTime td(off) (Note.1) 9.7 ns
Turn-Off Fall Time tf 4.8
Body Diode Reverse Recovery Time trr IF= 0.93A, di/di= 100A/ 1 s,Ty=25C 25 38
Body Diode Reverse Recovery Charge Qrr (Note.1) 16 24 nC
Maximum Body-Diode Continuous Current Is MOSFET symbol ° 0.54
showing the A
) integral reverse e
Pulse Source Current (Body Diode) Ism p-n junction diode. s 7.4
Diode Forward Voltage VsD 1s=0.93A,VGs=0V,TJs = 25°C (Note.1) 1.2 \Y

Note.1: Pulse width < 300ps; duty cycle < 2%.

B Marking
Marking 1A**
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B Typical Characterisitics

ID , Drain-to-Source Current (A)

Ip, Drain-to-Source Current (A)

0.01

C, Capacitance (pF)

100

0.1

0.01
0.1

N-Channel MOSFET
IRLML2402

2.0v
BOTTOM 1.5V

1.5V

20ps PULSE WIDTH

Ty =25°C

1
Vpg Drain-to-Source Voltage (V)

10

Fig 1. Typical Output Characteristics

0.1

T,y = 25°CC_—T—
=
i > Zan AT )
77
y A
AV 4
/
i
i
VDS =10V
20us PULSE WIDTH
2.0 25 3.0 3.5 4.0

Vgs , Gate-to-Source Voltage (V)

Fig 3. Typical Transfer Characteristics
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Vgs = 0V,

Crss =Cgd

Ciss = Cgs + Cga . Cus SHORTED

AN 1Coss = Cds +Cqd

f=1MHz

NN

N

~—

\

10 100

Vpg , Drain-to-Source Voltage (V)

Fig 5. Typical Capacitance Vs.
Drain-to-Source Voltage

RDS(on) , Drain-to-Source On Resistance

ID , Drain-to-Source Current (A)

100

0.1

0.01

(Normalized)

V gg Gate-to-Source Voltage (V)

2.0

0.5

0.0

-60 -40 -20 0

VGS
TOP 7.5V
5.0v
4.0v
3.5V
3.0v
2.5V
2.0v
BOTTOM 1.5V
gt
>
— 1.5V
20ps PULSE WIDTH
T, =150°C

0.1

1

10

Vpsg Drain-to-Source Voltage (V)

Fig 2. Typical Output Characteristics

Ip = 0.93A

\
\

GS =4.5

20 40 60 80 100 120 140 160

T, , Junction Temperature (°C)

Fig 4. Normalized On-Resistance
V/s. Temperature

Ip =0.93A
Vps = 16V

/

/

FOR TEST CIRCUIT
SEE FIGURE 9

0.0 1.0
Qg Total Gate Charge (nC)

2.0

3.0 4.0

Fig 6. Typical Gate Charge Vs.
Gate-to-Source Voltage
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SMD Type MOSFET

N-Channel MOSFET

B Typical Characterisitics

IRLML2402

10 = 100 T T
I [ OPERATION IN THIS AREA LIMITED:
z BY RDs(on)
£ T,=150°C{~
g Ihiyd -
5 /1 4 <
(@] 7 — 10
c y v % N N ——
© / £ D N i
o : 3 < < >
/ T)=25°C o ~ g ~
g / / = \\ N 1100;3
S / g \\\ ™ I
2 01 - b >
o A 1 S
- 1 — HiL
a / 1
K% J J N ]
] / . Sad
/ / Ta =25°C Niom
/ T, =150°C !
001 Vgs =0V o1 Single Pulse 1
02 04 06 08 1.0 1.2 14 1 10 100

Vgsp , Source-to-Drain Voltage (V)

Fig 7. Typical Source-Drain Diode

Forward Voltage

Vps » Drain-to-Source Voltage (V)

Fig 8. Maximum Safe Operating Area

Rp
Qg » Vbs
4.5V Ves A—NpuT
T T-Vop
\Z¢
) 145V
Pulse Width 1 ps
Charge ——» Duty Factor 0.1 %
=
Fig 9a. Basic Gate Charge Waveform Fig 10a. Switching Time Test Circuit
Current Regulator —
3 Vps
) o/ —
| ) | |
1 \ l l
_ | | |
puT T./DS 1 1 1
| | |
10% } ; 1
| | 1
Ves >— Vas JL_J | L_é \ I
smal L tdn) tr tdoff) t
A e —

e = Ip
Current Sampling Resistors

Fig 9b. Gate Charge Test Circuit

Fig 10b. Switching Time Waveforms
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N-Channel MOSFET
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B Typical Characterisitics

1000

D =0.50,

i
d?ﬂ

I
[0.10, ——

0.05:

=—0.02
[ —=0.01
ot |-t
7| SINGLE PULSE !
= (THERMAL RESPONSEY L,
Notes:

1.DutyfactorD= tq/t 2
2.Peak T y=P pMX Zthsa +TA

m

'_
py)

Thermal Response (Zhp )
5]
| |

0.1
0.00001 0.0001 0.001 001 0.1 1 10 100
t1, Rectangular Pulse Duration (sec)

Fig 11. Maximum Effective Transient Thermal Impedance, Junction-to-Ambient

Peak Diode Recovery dv/dt Test Circuit

O Driver Gate Drive
D.UT —<+ Circuit Layout Considerations Period | D= PP-V_V-d
T Low Stray Inductance ) P.W: "] erio -
A ) Ground Plane B
Low Leakage Inductance Vgg=10V *
Current Transformer ()() )
—
@ H Reverse
@ Recovery Body Diode Forward
B v V. Current = ™ Current
T T ® di/dt
D.U.T. Vpg Waveform
/M\ NV bs Diode Recovery —
dvidt J
@ N Vop
:ﬂ a " ~
Re-Applied
Re %V/.dt controllted by RGD uT A+ v Voltage Body Diode ’ ’ Forward Drop
river same type as D.U.T. T Voo
Isp controlled by Duty Factor "D" @ @“’fc}’“\%\/&
D.U.T. - Device Under Test t
Ripple 5% Isp
]

*Vgs = 5V for Logic Level Devices

Fig 12. For N-Channel HEXFETS
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