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MIRACLE POWER

Features
¢ N-MOS 40V, 40A
Rbsen) = 12.5mQ(Typ.)@Ves = 10V
Rbsen) = 17.5mQ(Typ.)@Ves = 4.5V
€ P-MOS -40V, -40A
Rbsn) = 10.0mQ(Typ.)@Ves = -10V
Rbsn) = 12.5mQ(Typ.)@Ves = -4.5V

N And P-Channel Enhancement Mode MOSFET

PDFN5*6(view)

Symbol
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€ Advanced Trench Technology 51612 o ::m: diag,::ml
@ Excellent Rpsn) and Low Gate Charge PIN1
Application
@ Motor Driver
@ Wireless Charging
€ Power Management
Absolute Maximum Ratings Ta = 25°C unless otherwise noted
Symbol Parameter Max.N-MOS | Max.P-MOS | Unit
Vbs Drain-Source Voltage 40 -40 v
Ves Gate-Source Voltage 120 120
o Drain Current-Continuous, Tc = 25°C 40 -40
Drain Current-Continuous, Tc = 100°C 25 -26 A
Iom Drain Current-Pulsed @ 160 -140
Eas Avalanche Energy, Single pulse ° 60 144 mJ
Pp Total Power Dissipation, Tc = 25°C 35 38 W
Ty, Tst6 Junction and Storage Temperature Range 150, -55 to 150 °C
Thermal Characteristics
Symbol Parameter Max.N-MOS | Max.P-MOS | Unit
Redc Thermal Resistance Junction-Case 3.6 3.3 i
Reda Thermal Resistance Junction-Ambient © 37 37 oW
Electrical Characteristics T, = 25°C unless otherwise noted
B Off Characteristics
Symbol Parameter Test Condition Min. | Typ. | Max. | Unit
o | oo oose e <ov e zam p a0 | "
es =0V, Ip=-250pA | P | -40 - -
loce ZeB)raCi_;natCeuY?;Latge \\//DS_= 40V, Ves =_0V N - - 1.0 A
ps =-40V,Ves =0V | P - - 1.0
s FErward Gate Body Vbs =0V, Ves =20V | N - - +100 A
eakage Current Vos =0V, Ves =+20V | P | - - | %100
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B On Characteristics

N And P-Channel Enhancement Mode MOSFET

Symbol Parameter Test Condition Min. | Typ. | Max. | Unit
Vbs =Ves, Ip=250pA | N | 1.0 2.0 2.5
Vasith) Gate Threshold Voltage \%
Vps = Vags, Ib=-250pA | P | -1.0 -1.6 -2.5
Ves =10V, Ib=20A | N - 125 | 16.0
Rosn Static Dra_in-Sourge on- | Ves=-10V, b =-20A | P - 10.0 | 12.5 0
Resistance Ves=4.5V,Ib=10A |[N| - | 175 | 220
Ves=-4.5V,Ip=-10A | P - 125 | 15.0
B Dynamic Characteristics
Symbol Parameter Test Condition Min Typ. | Max. | Unit
. Ves=0V,Vps=0ov |N| - | TBD | -
Rg Gate Resistance f=1.0MHz 5 - — - Q
c nout C ’ N - 1913 -
iss nput Capacitance N-MOS
Vps = 20V, Ves = OV, P ) 3800 _
f=1.0MHz N - 125 -
Coss Output Capacitance pF
P-MOS P - 329 -
Vps = -20V, Ves = OV, N 104
C Reverse Transfer f=1.0MHz - -
res Capacitance ) _ 289 _
B On Characteristics
Symbol Parameter Test Condition Min Typ. | Max. | Unit
N - 9.0 -
td(on) Turn-On Delay Time
N-MOS Pl - 1 -
VDD = 20V, ID = 20A, N _ 29 _
t Turn-On Rise Time Ves =10V,
' Reen = 3.0Q Pl - 83 _
ns
_ P-MOS N[ - | 38 | -
tacofn) Turn-Off Delay Time | /oy = 220V, Ip = -20A,
Vos = -10V, Pl - % | -
Reen = 2.4Q N - 8.0 -
s Turn-Off Fall Time
P - 78 -
N - 37 -
Qq Total Gate Charge N-MOS
Vos=20V,Ib=20A, |° | - | 68 | -
Ves =10V N - 8.0 -
Qgs Gate-Source Charge nC
P-MOS P - 10 -
Vps = -20V, Ip = -20A, N ] 70 i
Qqd Gate-Drain Charge | Yes =-10V :
P - 14 -
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B Drain-Source Diode Characteristics

N And P-Channel Enhancement Mode MOSFET

Symbol Parameter Test Condition Min. | Typ. | Max. | Unit
| Continuous Source N ) ) 40
S Current Pl - _ 40
Ve=Vp= OV, A
Force Current N - - 160
Ism Pulse Source Current
P - - -160
Vep Drain-Source Diode Ves =0V, Isp =30A | N - - 1.2 Vv
Forward Voltage Ves=0V,lsp=-35A [P | - -] 12
, - N - 10 -
Body Diode Reverse N EAOS
T Recovery Time IF= 20A, ns
dlr/dt = 100A/pus =] 20
_ P-MOS N 50
Q Body Diode Reverse | |r=-30A, ) : ) nC
" Recovery Charge dlr/dt = 100A/us P 13
Notes:
a: Max. current is limited by junction temperature.
b: The EAS data shows Max. Rating. The test condition:
N-MOS: Vpp = 25V, Ves = 10V, L = 0.5mH, Ias = 15.5A.
P-MOS: Vpp = -25V, Vs = -10V, L = 0.5mH, las = -24A.
c: Surface Mounted on 1in2 FR-4 board with 10z.
d: Pulse test (pulse width<<300us, duty cycle<<2%).
e: Guaranteed by design, not subject to production testing.
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B N-channel Characteristic Curve
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Figure 1. Typical Output Characteristics Figure 2. Typical Transfer Characteristics
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Figure 3. Typical Gate Charge Figure 4. Typical Capacitance
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Figure 5. Static Drain-Source On-Resistance vs. Drain Figure 6. Maximum Continuous Drain Current vs.
Current Case Temperature
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B N-channel Characteristic Curve
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Figure 7. Normalized Drain-Source Breakdown Figure 8. Normalized Static Drain-Source On-
Voltage vs. Junction Temperature Resistance vs. Junction Temperature
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Figure 9. Body Diode Characteristics Figure 10. Maximum Safe Operating Area
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. . Figure 12. Normalized Maximum Transient Thermal
Figure 11. Peak Current Capacity Impedance
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B P-channel Characteristic Curve
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Figure 1. Typical Output Characteristics Figure 2. Typical Transfer Characteristics
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Figure 3. Typical Gate Charge Figure 4. Typical Capacitance
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Figure 5. Static Drain-Source On-Resistance vs. Drain Figure 6. Static Drain-Source On-Resistance vs.
Current Gate-Source Voltage
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B P-channel Characteristic Curve
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Figure 11. Normalized Threshold Voltage vs. Junction Temperature
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B Package Information
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N And P-Channel Enhancement Mode MOSFET

PDFN5*6 WA 5

D1 |
I — O
\
D
|t J—
L
0N |
I 17 sl Arb'/zﬂﬂb
am L V)
Sl Eﬁ“- 7% 43
1 7 7
g 1L //
A== =
e -~ B
Symbol Min Typ Max
A 0.90 0.95 1.00
B 0.48 0.58 0.68
C 0.20 0.254 0.30
D 5.00 5.20 5.40
D1 5.10 5.20 0.15
E 5.90 6.05 6.20
El 0.15
e 1.22 1.27 1.32
F 0.25 0.30 0.35
H 321 3.47 3.67
L 1.50 1.70 1.90
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