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Product Summary Application

e Vos 40V e Reverse Battery protection
e Ips (at Ves=-10V) -40A e Load switch
e Rpson (at Ves=-10V)  <10mQ(TYP) e Power management

e PWM Application

Package and Pin Configuration Circuit diagram
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Absolute Maximum Ratings

Equivalent Circuit

(Ta=25Cunless otherwise noted)

PARAMETER SYMBOL LIMIT UNIT
Drain-Source Voltage Vs -40 V
Gate-Source Voltage Vas 120 V
_ _ Tc=25TC -40
Continuous Drain Current To=100C ) 26 A
Pulsed Drain Current lom -160 A
Single Pulse Avalanche Energy EAS 144 mJ
Total Power Dissipation | Tc=25C Potor 416 W
Operating Junction Temperature Range Ty -55 to +150 C
Storage Temperature Range Tstg -55 to +150 T
Thermal Characteristic
Note : The data tested by surface mounted on a 1 inch2 FR-4 board with 20Z copper.
PARAMETER Symbol Value Unit
Junctlon-to-A.mblent Therr.nal Resistance PCB Mount Note) ReJa 52 C/wW
Thermal Resistance Junction-Case Reuc 3.6 °C/IW
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TPM4040PD56
P-Channel Enhancement MOSFET

Electrical Characteristics
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(Ta=25Cunless otherwise noted)

MOSFET

PARAMETER CONDITIONS SYMBOL | MIN TYP | MAX | UNIT
Static
Drain-Source Breakdown Ves=0V, lo=-250A BVoss 40 iy B Vv
Voltage
Gate-Source Threshold
Vbs=Vags,lp=-250uA Vash) -1.0 -1.6 2.5 V
Voltage
Gate-Source Leakage Vps=0V, Ves= +20V lass - - +100 nA
Zero Gate Voltage Drain | Vps=-40V, Vgs=0V I -- -0.1 -1.0 pA
Current Vps=-40V, T,=55°C - - 10 | 50 | pA
Drain-Source On-State | Ves= -10V, Ip=-20A - 10 13
) Robs(on) mQ
Resistance (Note 1) Ves=-4.5V, Ib=-10A -- 15 22
_ VDS=0V, VGS=0V,
Gate Resistance f=1MHz Rg - 2.1 -- Q
Dynamic (Note?)
Total Gate Charge Note 3) Vos = -20V, Qq -- 42 -
Gate-Source Charge (Note 3) Ip = -20A, Qgs -~ 7.3 — nC
Gate-Drain Charge (Note 3) Ves = -10V Qga - 8.5 --
Input Capacitance Vps=-20V, Ciss -- 2700 -
Output Capacitance Ves= 0V, Coss - 350 -- pF
Reverse Transfer Capacitance | F= 1.0MHz Crss - 265 --
Switching
Turn-On Delay Time Mot 3) Voo = -20V, taon) - 10 --
Rise Time (Note3) lo= -20A, tr - 21 - nS
Turn-Off Delay Time (Note3) Ves=-10V, t d(of) - 53 --
Fall Time (Noe3) Re = 3.3Q ts -- 29 --
Source-Drain Diode Ratings and Characteristics o2
Forward Voltage Ves =0V, IF=-1A Vsp - -0.7 -1.2 \
Continuous Source Current Integral reverse Is -- - -40 A
: , h
Pulsed Current Mote ) diode n the Ism -- - -160

Notes:

1. Pulse test; pulse width < 300 uS, duty cycle < 2%.
2. Guaranteed by design, not subject to production testing.

3. Independent of operating temperature
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TPM4040PD56

P-Channel Enhancement MOSFET
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Typical Electrical and Thermal Characteristics (Curves)

Figure1: Output Characteristics
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Figure 3:On-resistance vs. Drain Current
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Figure 5: Gate Charge Characteristics

-Vaes(V)

10 T
Vps=-20V
lp=-20A

8

6 Z1

4 e

) /

q Qg(nC)

0 7 14 21 28 35 42

10

50 T
Tc=-55'C /
40
25°c7/
&0 / 125°C
20 /
10

0
0 05 1.0 15

Figure 2: Typical Transfer Characteristics
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Figure 4: Body Diode Characteristics
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Figure 6: Capacitance Characteristics
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P-Channel Enhancement MOSFET
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Typical Performance Characteristics

Figure 7: Normalized Breakdown Voltage vs.
Junction Temperature
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Figure 9: Maximum Safe Operating Area
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Figure 8: Normalized on Resistance vs.
Junction Temperature
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Figure 10: Maximum Continuous Drain Current
vs. Case Temperature
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Figure.11: Maximum Effective Transient
Thermal Impedance, Junction-to-Case
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TPM4040PD56
P-Channel Enhancement MOSFET

Package Information
PDFN5X6-8
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