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Standard Power MOSFETs
IRF641, IRF643 File Number 1585

Power MOS Field-Effect Transistors

N-Channel Enhancement-Mode N-CHANNEL ENHANCEMENT MODE

Power Field-Effect Transistors 0
16A and 18A, 150V
ros(on) =0.18 Q and 0.22 Q

Features: ¢
& SOA is power-dissipation limited

| Nanosecond switching speeds

® Linear transfer characteristics

u High input impedance s

& Majority carrier device 9208-33741

TERMINAL DIAGRAM

The IRF641 and IRF643 are n-channel enhancement-
mode silicon-gate power field-effect transistors designed
for applications such as switching regulators, switching
converters, motor drivers, relay drivers, and drivers for — SOURCE

high-power bipolar switching transistors requiring high LT :‘,—J—s— ORAIN

speed and low gate-drive power. These types can be oper- O :\é

TERMINAL DESIGNATION

ated directly from integrated circuits. :'__?
The IRF-types-are supplied in the JEDEC TO-220AB plastic ToP VIEW GATE
package. 92C5-39528

JEDEC TO-220AB

Absolute Maximum Ratings

Parameter IRF641 IRFE43 Units
Vps Drain - Source Voltags O 120 150 v
VooR Drain - Gate Vottage (Rgg = 20K0) © 160 150 v
Ip @ Tc = 25°C  Contnuous Drain Current -18 16 A
Ip @ Tc = 100°C _Continuous Drain Current 11 10 A
lop Pulsad Drain Current @ 72 64 A
Vas Gite - Source Voltage 120 v
Pp@ Tg = 25°C  Max. Power Dissipation 125 (Ses Fig_14) W
Linear Darating Factor 1.0 {See Fig 14} W/°C
Im Inductive Current, Clamped {Ses Fig. 15and 16)L = 100H A
72 | 72 | 64 1 64
T, 0; { and
T'."! Sﬁ;’;;a“lge‘n’nupn::mu Range -6610100 °c
Lead Temperature 300 (0.064 n. {1.6mm) from case for 10s} °C
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Electrical Characteristics @ T¢ = 25°C (Unless Otherwise Specitied)

Parameter Type Min Typ | Max Units Test Conditions.
BVpgg Drain - Source Breskdown Voltage Vas = OV
RFedt | g0 | - v
IRFB43 1D = 2504A
VGs(h) Gate Threshold Voltage ALL 20 | - | 40 v Vps = VGs. D = 2504
Igss  Gata-Source Leakage Forward - ALL - - 500 nA Vgs = 20V
I6ss Gate-Source Leakage Reverse ALL - - |-800 nA Vgs = -20V
ipss  Zero Gate Voltage Drain Current alL - - 250 uA Vpg = Max Rating, Vgg = OV
= ~ J1000] sA Vps = Max Rating x0.8, Vgg = OV, T¢ = 126°C
Ipton)  On-State Dra.n Current @ \RF641 18 _ _ N
Vs ? 'ntom * Rpston) max.s Vas = 10V
1RFE43 16 - - A
Rpston} :(eas(llstig:z;n-Souru On-State IRF641 - 0.14| 018 a
Vgg = 10V.ip = 10A
IRFE43 - 020|022 i
afs __ Farward Transconductance @ ALL 60 | w0 | - | sw Vs ?Toiont * FDStont max. 'p = 104
Cyss Input Capacitance AL . 1275} 1600 pF Vgs = OV, Vpg = 25V, £ = 1.0MHz
Coss _ Output C ALL — |00 | 750 of see fig. 10
Ciss _ Reverse Transfer Capacitance ALL - 160, | 300 pF
tdion} Turn Gn Delay Time ALL - 16 30 ns Vpp = V. 1p = 10A, Zo =470
t Rise Time ALL - 27 60 ns See Fig 17
tdioff) Turn-Off Delay Time ALL - 40 80 ns SMOSFET switching times are gssentially
Yy Fall Time ALL = 31 | 60 ns of op )
Qg Tota! Gate Charge _ Vgs = 10V, Ip = 22A, Vg = 0.8 Max. Rating.
(Gate-Source Plus Gate-Drain} AL 43 60 nc See Fig. 18 for test circurt. (Gate charga is sssentially
i aof }
0!s Gate Source Charge ALL - 18 - nC
Qgg Gate-Drain {""Miller’) Charge ALL - 27 - nC
ip Interdat Drain Inductance - 35 - nH Measured from the Modified MOSFET
contact screw on tab symbol showing the
to center of die. Internal device
ALL
- 4.5 - nH Measured from the
drain lead, 6mm (0 26 [+
n } from package to
canter of die. D
Ls Internal Source Inductance ALL - 7.5 - nH Measured fram the
source lead, 6mm G LS
(0.25mn ) from
package to source
bonding pad s
Thermal Resistance
RApJc  Junction-to-Case ALL - - 10 | scrw
Rihcs  Case-to-Sink ALL — 10 - °C/W. Mounting surface flat, smooth, and greased.
Rihga  Junction-to-Ambient ALL - - 80 °C/W. Free Arr Oparation
Source-Drain Diode Ratings and Characteristics
Is Continuous Source Current Modified MOSFET symbol
{Body Diode) RF641 B B 18 A shawing the integral o
revarge P N junction rectifier
IRF643 - - 16 A
Ism  Pulse Source Current . G
{8ady Diode} @ (RF841 - - 72 A {
IRF643 - - 64 A
Vgp  Diode Forward Voitage @ \AF843 _ _ 20 v Te = 25°C.Ig = 18A, Vgg - OV
IRFE43 | — -] e v Tg = 25°C, 15 = 16A.Vgg - OV
[ Reverse Recovery Tima ALL - 650 | - ns’ T = 150°C, Ip = 18A, digidt = 100 A/us
QgRr Reverse Recovered Charge ALL - 4.1 - uC T, = 150°C. Iz = 1BA, dig/dt = 100 Alus
ton Farward Turn-on Time ALL IntAnsic turn on time s Turn on speed is substanually controlled by Lg + Lp

@7y =25°Cto160°C. @ Pulss Test Pulse width € 300us, Duty Cycle € 2%. @ Repeutive Rating Pulse width hmited
by max junction temperature
See Transient Thermal Impedance Cutve {Fig 5).
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