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Plastic-Encapsulate M osfets

Features

Ultra Low On-Resistance

IRLML6401
P-Channel MOSFET

°
e P-Channel MOSFET
e SOT-23 Footprint
e Low Profile (<1.1mm)
e Available in Tape and Reel
e Fast Switching
e 1.8V Gate Rated
1.Gate
G 2.Source SOT-23
3.Drain
Absolute Maximum Ratings
Parameter Max. Units
Vps Drain- Source Voltage -12 \Y%
Ip @ Tp =25°C Continuous Drain Current, Vgg @ -4.5V -4.3
Ip @ Ta= 70°C Continuous Drain Current, Vgg @ -4.5V -3.4 A
Iom Pulsed Drain Current ® -34
Pp @Tp = 25°C Power Dissipation 1.3 W
Pp @Tp = 70°C Power Dissipation 0.8
Linear Derating Factor 0.01 W/°C
Eas Single Pulse Avalanche Energy® 33 mJ
Vas Gate-to-Source Voltage +8.0 \Y%
T3, Tste Junction and Storage Temperature Range -55 to + 150 °C
Thermal Resistance
Parameter Typ. Max. Units
Reia Maximum Junction-to-Ambient® 75 100 °C/W
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IRLM L6401
Electrical Characteristics @ T; = 25°C (unless otherwise specified)
Parameter Min.| Typ. | Max. |Units Conditions
V(BR)DSS Drain-to-Source Breakdown Voltage 12| — | — \Y Vgs = 0V, Ip = -250pA
AV(gRr)pss/AT; | Breakdown Voltage Temp. Coefficient —— |-0.0071 — | V/°C | Reference to 25°C, Ip = -1mA
—— | —— 1 0.050 Vgs =-4.5V, Ip = -4.3A @
Rpbs(on) Static Drain-to-Source On-Resistance —— | — 1 0.085 = Vgs =-2.5V, Ip = -2.56A @
— | — 0.125 Vgs =-1.8V, Ip = -2.0A @
VGsth) Gate Threshold Voltage -0.40(-0.55|-0.95 \Y Vps = Vgs, Ip = -250pA
Ofs Forward Transconductance 86 | — | — S Vps = -10V, Ip = -4.3A
Ipss Drain-to-Source Leakage Current — | —1]-10 HA Vs i -12V, Vs :_OV —
— | — | -25 Vps =-9.6V, Vgs = 0V, T3 =55°C
loss Gate-to-Source Forward Leakage —— | — | -100 nA Vgs = -8.0V
Gate-to-Source Reverse Leakage — | — | 100 Vgs = 8.0V
Qg Total Gate Charge — | 10 15 Ip = -4.3A
Qgs Gate-to-Source Charge —1 14| 21 nC | Vps =-10V
Qqa Gate-to-Drain ("Miller") Charge — 1| 2.6 | 3.9 Vgs = -5.0V®
td(on) Turn-On Delay Time — 11 | — ns Vpp = -6.0V
tr Rise Time — 32 | — Ip = -1.0A
ta(off) Turn-Off Delay Time — | 250 | — Rp = 6.0Q
t Fall Time — 1 210 | — Rg =89Q @
Ciss Input Capacitance —— | 830 | — Vgs = 0V
Coss Output Capacitance —— | 180 | — pF | Vps =-10V
Crss Reverse Transfer Capacitance — | 125 | — f = 1.0MHz

Source-Drain Ratings and Characteristics

Parameter Min. | Typ.| Max. | Units Conditions
Is Continuous Source Current | a3 MOSFET symbol P
(Body Diode) A showing the
Ism Pulsed Source Current integral reverse G
(Body Diode) @ — | ] 34 p-n junction diode. s
Vsp Diode Forward Voltage —_ — -1.2 \Y T;=25°C,ls=-1.3A,Vgs =0V @
ter Reverse Recovery Time — | 22 33 ns T;=25°C, Ig=-1.3A
Qrr Reverse RecoveryCharge — | 8.0 | 12 nC | di/dt = -100A/ps @
Notes:
@ Repetitive rating; pulse width limited by ® Surface mounted on 1" square single layer 10z. copper FR4 board,
max. junction temperature. steady state.
@ Pulse width < 300ps; duty cycle < 2%. @ Starting Ty = 25°C, L = 3.5mH

Rg = 25Q, Ias = -4.3A.
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Fig 1. Typical Output Characteristics Fig 2. Typical Output Characteristics
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Fig 3. Typical Transfer Characteristics Fig 4. Normalized On-Resistance
Vs. Temperature
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Fig 5. Typical Capacitance Vs. Fig 6. Typical Gate Charge Vs.
Drain-to-Source Voltage Gate-to-Source Voltage
100 1000 e EEEEE T =1
OPERATION IN THIS AREA LIMITED
z Rps on)
< - —
= = < 100
= %= <
O 10 —. 7 ~ € e o ol o o o o ot o g g o e
- T;=150°C 7 o < I~ 10us
— /7 V4 = }
s /7 3 A ST
o / // - (c) 10 — 100us
2 T;=25°C & e S < .
g / o < > n’lms
[] 1 7 i by 3 +
o4 i o "N
A —if Y1 {L0ms
- / ¥
: I Tc=25°C |
/ / y ov Ty =150°C :
GS = i
oL o1 Single Pulse M
0.2 0.6 1.0 14 18 0.1 1 10 100
-Vgp,Source-to-Drain Voltage (V) -Vpsg, Drain-to-Source Voltage (V)
Fig 7. Typical Source-Drain Diode Fig 8. Maximum Safe Operating Area

Forward Voltage

Hottech GUANGDONG HOTTECH INDUSTRIAL CO., LTD Page:P5-P4



Hottech’

Semiconductor Plastic-Encapsulate M osfets
IRLML6401
5.0 80
=) D
E N TOP -1.9A
Y > -3.4A
40 I S BOTTOM -4.3A
—~ ™\ S 60
< ~— (0
g 3.0 % N
3 ~. L URN
LC) N g 40 ‘\ N
S 20 AN 2 RO\
e N\ 3 N N
o) a
’ 10 \\ %’ 2 \\\\\‘\
\ g IO
(%))
\ 2 T~
L
0
0005 50 75 100 125 150 25 50 75 100 125 150
Tc, Case Temperature (°C) Starting T3, Junction Temperature (°C)

Fig 9. Maximum Drain Current Vs.

Fig 10. Maximum Avalanche Energy
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Notes:

1. Dutyfactor D= t1/t 2
2.Peak T j=P pMX ZthJA +TA

Thermal Response (Zhja )
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Fig 11. Maximum Effective Transient Thermal Impedance, Junction-to-Ambient
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