IRF640FP 18A 200V N CHANNEL POWER MOSFET
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GENERAL DESCRIPTION FEATURES
This Power MOSFET is designed for low voltage, high €  Silicon Gate for Fast Switching Speeds
speed power switching applications such as switching 4 Low Rps(en) to Minimize On-Losses. Specified at Elevated

regulators, converters, solenoid and relay drivers. Temperature
€ Rugged — SOA is Power Dissipation Limited
€  Source-to-Drain Characterized for Use With Inductive

Loads
ABSOLUTE MAXIMUM RATINGS
Rating Symbol Value Unit
Drain to Current — Continuous Ip 18 A
— Pulsed Ipm 72
Gate-to-Source Voltage — Continue Ves +20 \%
— Non-repetitive Vasm 40 \Y
Total Power Dissipation Po 125 W
Derate above 25C 1.00 W/C
Operating and Storage Temperature Range Ty, Tste -55 to 150 T
Single Pulse Drain-to-Source Avalanche Energy — T,=25T Eas 224 mJ
(Voo = 100V, Vgs = 10V, IL = 18A, L = 1.38mH, R = 25Q)
Thermal Resistance — Junction to Case B.c 1.00 TW
— Junction to Ambient 0.a 62.5
Maximum Lead Temperature for Soldering Purposes, 1/8” from case for 10 seconds TL 260 T

(1) Pulse Width and frequency is limited by TJ(max) and thermal response



IRF640FP 18A 200V N CHANNEL POWER MOSFET

ELECTRICAL CHARACTERISTICS

Unless otherwise specified, T, = 25C.

IRF640
Characteristic Symbol Min Typ Max Units
Drain-Source Breakdown Voltage V(eRrypss 200 \
(Ves=0V, Ip =250 1A)
Drain-Source Leakage Current Ipss mA
(Vos = Rated Vpss, Ves =0 V) 0.025
(Vos = 0.8Rated Vpss, Vas =0V, T, = 125TC) 1.0
Gate-Source Leakage Current-Forward lessF 100 nA
(Vgst =20V, Vps =0 V)
Gate-Source Leakage Current-Reverse lessr 100 nA
(Vgsr =20V, Vps =0 V)
Gate Threshold Voltage Vst 2.0 4.0 \
(Vos = Ves, Io =250 1 A)
Static Drain-Source On-Resistance (Ves =10V, Ip = 10A) * Ros(on) 0.18 Q
Drain-Source On-Voltage (Vgs = 10 V) Vbs(on) 6.0 \Y
(lo=5.0A)
Forward Transconductance (Vps =50 V, Ip = 10 A) * Jrs 6.8 mhos
Input Capamte?nce (Vos = 25V, Ves = 0 V., Ciss 1600 pF
Output Capacitance Coss 750 pF
f=1.0 MHz)
Reverse Transfer Capacitance Crss 300 pF
Turn-On Delay Time _ _ td(on) 30 ns
Rise Time (Voo = BOY’ o =104, t 60 ns
Turn-Off Delay Time Vos =10V, oo 80 ns
Rc =4.7Q) *
Fall Time t 60 ns
Total Gate Charge Qq 36 63 nC
(Vpbs = 0.8Rated Vpss, Ip = Rated Ip,
Gate-Source Charge Ves = 10 V)* Qqs 16 nC
Gate-Drain Charge Qqq 26 nC
Internal Drain Inductance Lo 4.5 nH
(Measured from the drain lead 0.25” from package to center of die)
Internal Drain Inductance Ls 7.5 nH
(Measured from the source lead 0.25” from package to source bond pad)
SOURCE-DRAIN DIODE CHARACTERISTICS
Forward On-Voltage(1) Vsp 1.5 \Y
Forward Turn-On Time (Is = Rated lo, ton b ns
dis/d; = 100A/us)
Reverse Recovery Time tr 450 ns

* Pulse Test: Pulse Width =300ps, Duty Cycle =2%
** Negligible, Dominated by circuit inductance




IRF640FP 18A 200V N CHANNEL POWER MOSFET

TYPICAL ELECTRICAL CHARACTERISTICS
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Fig 1. Typical Output Characteristics
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Fig 3. Typical Transfer Characteristics
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IRF640FP 18A 200V N CHANNEL POWER MOSFET

Capacitance(pF)

2500 - - - a0 " r
Vs =W, f=1MHZ o="11A Vpg= 160
Cigs = C:ls * g Cus SHORTED :__E Vpgs 1.:][:.\.-\
.. = , Vges 40
2000 L & 16 DsZ 40%,
\ “ose _ “ds | -gd o
N = v
@
500 ar [EI
'\ Ciss = - /
= =
b iy
tono ¢
ooo E B ry
N =
N -
500 2 4 /

a0 20 40 G an

10 100 1000 R .
Ly . Total Gate Charge (nG)

‘u"D S Drain-to-Sourcs Voltage (V)

lgn ., Reverse Drain Current (A)

Fig 5. Typical Capacitance Vs. Fig 6. Typical Gate Charge Vs.
Drain-to-Source Voltage Gate-to-Source Voltage
100 : 1000 ey
ﬁ —— OPERATION W THIS AREA LIMITED
— — DS{on) T
| ] P4
|J_',fn": / i UDE-EEEE - Lo W H
10 A = Ll aeslioe
i f- g + _“. .I.H i
¥
¥ 5 10 __ll ¢ “ :p ‘4‘- H
Fi l )=25°C c ? == 3
{11/ = i S
1 i ¥ C x ¥ ‘I Il
§ O s " |
i = e
] = ¥
¥ To=25"C X
‘q - _ 1 =175°C ¥
04 Vas=0V Single Pulse '
02 04 06 08 10 12 14 18 013 1 10 100 1000
Vg Source-to-Drain Voltage (V) Vps . Drain-to-Source Valtags (V)
Fig 7. Typical Source-Drain Diode Fig 8. Maximum Safe Operating Area

Forward Voltage



2 )

s
b

hermal Responsaldy,

Ip . Orain Current (&)

=]
.

IRF640FP 18A 200V N CHANNEL POWER MOSFET

=
r.

100 125 180 175

il
T, Case Temperature [ C)

L

50

Fig 9. Maximum Drain Current Vs.
Case Temperature

Tp.UT.
Y
—op

Pudse Width = 1 s
Duly Factor <11 %

AW kY ’

10% t
I
II.I",;:;sl_."llll

jor) tappm 4

Fig 10b. Switching Time Waveforms

S —
O =0.50 e e e o i N B
i L
| .20
| e _E — _
n0.10 . ]
=D-CE‘E i -l-t'l-l
o - 02 Lot SINGLE PULSE 2
..:7'""" | (THERMAL RESPOMSE) =
Miotes:
1. ULI'.:-' fecior O =i it2
Z Pesk T)=F gz Zgac * To
(. DO0CH 0,000 2.0t a.01 o4

t4, Rectangular Pulse Duration (sec)

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



