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P-Channel Enhancement-Mode MOSFET (-40V, -48A)

PRODUCT SUMMARY

PRODUCT SUMMARY (P-Channel)

Vbss [5) Robs(on) (ma) Typ.
11@ VGS =-10V, ID=-20A
-40V -48A
13.5@ VGS =-4.5V, ID=-15A
Features Applications
<> Super high density cell design for < Load Switch
extremely low Ros(on) < Battery Protection

Exceptional on-resistance and
maximum DC current capability

<>
<> High Current Capability
< Lead (Pb) -free and halogen-free

PDFN3333-8L oD TOP Marking
Pin 1/2/3: Soure 96
PIN 4: Gate — ET6405
PIN 5/6/7/8: Drain —
’ \l \,_ XXXXXX
Tl ooxxxic

Absolute Maximum Ratings (T.=25°C, unless otherwise noted)

Symbol Parameter Max P Units
Vbs Drain-Source Voltage -40 \%
Ves Gate-Source Voltage 120 \Y

o Drain Current (Continuous)@TA=25°C -48 A

Drain Current (Continuous)@TA=75°C -38 A

lom Drain Current (Pulsed)? -180 A

Py Total Power Dissipation @T.=25°C 69 w

Total Power Dissipation @T.=75°C 27 w

Eas Avalanche energy L=0.5mH 80 mJ

T, Tstg Operating Junction and Storage Temperature Range -55 to +150 °C
Raua Thermal Resistance Junction to Ambient (PCB mounted) ° 43 °C/W
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P-Channel Electrical Characteristics (TA=25°C, unless otherwise noted)

Symbol Characteristic Test Conditions Min. | Typ. | Max. | Unit
+ Off Characteristics
BV Drain-Source Breakdown Ves=0V. Io=-250uA -40 ) ) Vv
DSS Voltage GS y ID
Zero Gate Voltage Drain _ _
Ipss Current Vbs=-40V, Vaes=0V - - -1 MA
less Gate-Body Leakage Current Ves=120V, Vbs=0V - - +100 nA
* On Characteristics
Vas(th) Gate Threshold Voltage Vbps=Vas, Ip=-250uA -1.0 -1.6 -2.0 \%
Drain-Source On-State Ves=-10V, Ip=-20A ) 11 16.5
Rbs(on) Resist mQ
esistance Ves=-4.5V, Ip=-10A - 135 | 225
gfs Forward Transconductance Vbs=-5V,ID=-15A 50 S
* Dynamic Characteristics
Ciss Input Capacitance - 2435 -
Coss Output Capacitance Vps=-20V, Ves=-0V, f=1MHz - 255 - PF
Reverse Transfer
Cres Capacitance ) 170 )
+ Switching Characteristics
Qg Total Gate Charge - 43 -
Qgs Gate-Source Charge \1/8§,/=-20V, Io=-15A, Vas=- - 3.3 - nC
Qg Gate-Drain Charge - 2.9 -
td(on) Turn-on Delay Time - 11 -
tr Turn-on Rise Time Voo=-20V, Ri=1.50Q, - 11 - s
ta(of) Turn-off Delay Time Veen=-10V, RG=3Q - 57 -
t Turn-off Fall Time - 18 -
» Drain-Source Diode Characteristics
Drain-Source Diode Forward _ _
Vsp Voltage Ves=0V, Is=-15A - 0.85 -1.20 \Y
Rg Gate resistance Ves=0V, VDS=0V,F=1MHz - 4.5 - Q

Note: Pulse Test: Pulse Width<300us, Duty Cycle<2%
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Eternal Semiconductor Ltd.

ET6405

P-Channel Typical Characteristics Curves (Ta=25°C, unless otherwise note)

DS-ET6405-EN-REV2202
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10 v 1 3000
VDS=-20V / 2700
ID=-15A /
8 / 2400 .
Ciss
/ o 2100
= 6 =
= / g 1800
3 S 1500
= S 1
o 4 8 1200
S/ &
) — © 900
/ 600 Coss
0 / 300 1 erss _T_
0 10 20 30 40 50 0
0 7 14 21 28 35 42
Qg(nC)
On-Resistance vs. Gate-Source Canacit 'V%SI(‘V) v
VOItag'e apacitance aracteristics
1000 500 | |
| Ros(on) Limited 150"
100.0 f . _ 400 I”_'\;:"{): 150°C | |11l
i i 00uS c=
"y
< 100 ims S 300
a T DC =—Foms = \
' _l 1 - il =
10 E=TuMax =150°C 5 & 200 \
[ Tc=25°C \
0.1 100
0.0 0
0.01 0.1 10 100 0.0001 0001 001 0.1 1 10 100
-Vps (V) .
-VGs> or equal to -4.5V Sinale Pul PPuIse:\\‘:ﬂh Ss} tion-toC
Maximum Forward Biased Safe Operating Area ingle Fuise Fower Rating Junction-toL-ase
10 —————= ——FrE
= D=Ton/T Indescendingorder
= - Tu.Pk=Tc+Ppm.Zeuc Reuc D=0.5,0.3,0.1,0.05,0.02,0.01,singlepulse
w _RGJC=19 CfW Lot Lot [ NN
w
T 0 AR
= c 1 S —— I = I ==
ﬁ % Bou !
g
f
=]
fg 0.1 - SinglePulse T Ton
s E LN b
™~
0.01 LILIL L1 Liilin L 1 1111l
1E-05 0.0001 0.001 0.01 0.1 1 10 100

PulseWidth(s)

NormalizedMaximumTransientThermallmpedance

DS-ET6405-EN-REV2202

4/6

http://www.yieternal.com



€ It R A A

YO Eternal Semiconductor Ltd. ET6405

P Gate Charge Test Circuit & Waveforms
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P Resistive Switching Test Circuit & Waveforms
RL
Vds > AN

90%

_ ~ T10%

Vds
P Unclamped Inductive Switching (UIS) Test Circuit & Waveforms
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PDFN3333-8L Package Outline Data
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Symbol Dimensions (unit : mm)
Min TYP Max
A 0.70 0.75 0.8
b 0.25 0.30 0.35
c 0.10 0.15 0.25
D 3.25 3.35 3.45
D1 3.00 3.10 3.2
D2 1.78 1.88 1.98
D3 - 0.13 -
E 3.20 3.30 3.4
E1 3.00 3.15 3.2
E2 2.39 2.49 2.59
e 0.65BSC
H 0.30 0.39 0.5
L 0.30 0.40 0.5
L1 - 0.13 -
K 0.30 - -
¢ - 100 120
* * 0.15
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