RF840/841/842/843
RFP440/441/442/443

N-CHANNEL
POWER MOSFETS

FEATURES

Lower Ros (on)
Improved inductive ruggedness
Fast switching times

Lower input capacitance
Extended safe operating area

PRODUCT SUMMARY

Rugged polysilicon gate cell structure

tmproved high temperature reliability

TO-3P

Part Number Vos Rosion) o
IRFP440/441/442/443
i IRF840/IRFP440 500V | 0.850 | 8.0A
' IRFA41IRFPA41 450V | 0.850 | 8.0A
| S
) {RFB42 IRFP442 500V 1.10Q 7.0A
1 — R - —
i IRFB43 IRFP443 | 450V 1.10Q 7.0A
L
MAXIMUM RATINGS
‘ - IRF840 | IRF841 IRF842 | IRFB43 )
Ch 1 Symbol Unit
aracteristics ym IRFP440 | IRFP441 | IRFPA42 | IRFP443 '
1 rDrgir)-Sourceiﬁ\@ﬂqge 1y n Vpss 500 450 500 | 450 Vdc
Drain-Gate Voltage (Rgs=1.0M()(1) Vogr 500 450 500 450 Vde
! Gate-Source Voltage o Vas +20 Vdc
P Continuous Drain Current T¢=25°C o 8.0 8.0 7.0 7.0 Adc
Continuous Drain Current Tc=100°C Ip 5.0 5.0 4.0 4.0 Adc
Drain Current—Pulsed (3) Iom 32 32 28 28 Adc
Gate Current—Puised B lam *+1.5 Adc
Single Pulsed Avalanche Eﬁnergy(A) Eas 510 mJ
Avalanche Current - las 8.0 A
Total Power Dissipation @ Tc=25°C Pp 125 Watts
| Derate above 25°C 1.0 wi°C
Operating and Storage - N
| Junction to Case B Ty, Tstg 55 to 160 C
! Maximum Lead Temp. for Soldering : o
; Purposes, 1/8” from case for 5 seconds T i 300 c

Notes: (1) T,=25°C to 150°C

(2) Pulse test: Pulse width<300us, Duty Cycle<2%

{3) Repetitive rating: Pulse with limited by max. junction temperature
(4) L=1.4 mH, Vaa=50V, Rg=250, Starting T;=25°C

s ungg

ELECTRONICS

202



IRF840/841/842/843
IRFP440/441/442]443

N-CHANNEL
POWER MOSFETS

ELECTRICAL CHARACTER'ST'CS (Tc=25%°C unless otherwise specified)

‘Symbol Characteristic Min | Typ | Max |Units Test Conditions
Drain-Source Breakdown Voltage
IRFB40/IRFP440 500| — ~ V | Vgs=0V
BVoss | |nraaz/iRFPas2
I —t — Ip=250uA
IRF841/IRFP441
450 — | — %
IRF843/IRFP443 5 J 7 ‘
Vgsiin) | Gate Threshold Voltage 20| — 4.0 V | Vps=Vgs, lp=250uA ;
lass | Gate-Source Leakage Forward — | = 100 | nA | Vgs=20V
lass | Gate-Source Leakage Reverse -~ |=100| nA | Vgg=-—20V
lbss | 2670 Gate Voltage — . T 250 | #A | Vos=Max Rating, Ves=OV
Drain Current _T= 1000 | uA | Vos=Max. Ratingx0.8. Vgs=0V, Tc=125°C
On-State Drain-Source Current (2} |
IRF840/IRFP440 80| — — A
totor) I2F84?;IRFP441 Vos>8.8V, Vas=10v
S — — J,‘_M
IRF842/IRFP442 ol — | - | a
| IRF843/RFP443
Static Drain-Source On-State
Resistance (2)
Roson | IRFB40/IRFP440 — 10.76| 0.85 | Vgs=10V, Ip=4.0A
IRF84 1/IRFP441
IRF842/IRFP442
IRF843/IRFP443 |88 Tt @
I ! s ey S R S . - S -
Gts Forward Transconductance (2) 40| 6.5 — U J Vps250V, Ip=4.0A
Ciss Input Capacitance — 1510 — pF
tl:oss Qutput Capacita}nce | — 154 | - pF | Vgs=0V, Vps=25V, f=1.0MHz
Ciss | Reverse Transfer Capacitance — | 66 — pF
tdomy | Turn-On Delay Time — | 14 21 ns
I s B I Vop=0.5BVpss, Ipb=8.0A, Zo=190
| t |Rise Time — | 23 | 35 | ns | (MOSFET switching times are essentially
tao; | Turn-Off Delay Time — | 49 74 ns | independent of operating temperature)
_dfott Y T e P
t  Fall Time — | 20 30 ns
Total Gate Charge .
—~ | a
Q| (Gate-Source Plus Gate-Drain) 2| 83 | nC |\ =10V, 1b=8.0A, Vos=0.8 Max. Rating
Qgs | Gate-Source Charge —le2] 93 | nc (Gate charge is essentially independent of
S S e e — -——————— operating temperature.}
Qg Gate-Drain {Miller’) Charge — | 22 32 nC
THERMAL RESISTANCE
| Symbol Characteristic | IRF840-3 IRFP440-3  Unit |
Rinic Junction-to-Case 4 MAX * 1.0 - 1.0 LK/W
Rmcs | Case-to-Sink TYP 05 024 " k/w | Mounting surface flat,
R B N 0 ;mooth, and greased
Ria | Junction-to-Ambient MAX 80 40 1 K/W | Free Air Operation
Notes: (1) T;=25°C to 150°C
(2) Pulse test: Pulse width<300us, Duty Cycle<2%

{3) Repetitive rating: Pulse width limited by max. junction temperature
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IRF840/841/842/843 N-CHANNEL
IRFP440/441/442/443 POWER MOSFETS

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

'Symbol Characteristic Min ! Typ | Max |Units Test Conditions
_ Continuous Source Current
(Body Diode)
Is IRF840/IRFP440 - | — | 80 A

IRF841/IRFP441

{RF842/IRFP442
IRF843/IRFP443 Modified MOSFET symbol o
Goﬂ@

Pulse Source Current(Body Diode)(3) showing the integral

lsm |RF840/IRFP440 | _ 32 A reverse P-N junction rectifier
IRF841/IRFP441
IRF842/IRFP442
IRFB43/IRFP443

Diode Forward Voltage (2)
Vgp | IRF840/IRFP440 - - 2.0 \ Tc=25°C, Ig=8.0A, Vgs=0V
" IRF841/IRFP441

IRF842/IRFP442
— | — 119 | V | Tc=25°C, Is=7.0A Vgs=0V
IRF843/IRFP443 c s=7.0A, Vgs=0 i

tr , Reverse Recovery Time — 460} 970 | ns j T;=25°C, Ir=8.0A, dIr/dt=100A/uS

Notes: (1) T,=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2%
(3} Repetitive rating: Pulse with limited by max. junction temperature

4+

24 R I s - I 20 .
Vos=10V — —e
«—:vu=avl——— - e
80us Puse Test | }
20} i L. | : S 80us Pulse Test
Vs o X Rosions mac
i T

I — /

16 +—1 Vo= 6V —+—]

st 4— 11—+ Vs =5V —r—]

i, DRAIN CURRENT (AMPERES)
™
|
i
H
|
\
Ip, DRAIN CURRENT (AMPERES)
{

i T,2125°C-
! T,=25°C

H-—A—r 4 p— 1 T,=- §5° e

e e HEEy Al

0 20 40 60 80 100 120 0 1 2 3 4 6
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vgs, GATE-TO-SOUACE VOLTAGE (VOLTS)
Typical Qutpul Characteristics Typical Transfer Characteristics
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IRF840/841/842/843 N-CHANNEL
IRFP440/441/442/443 POWER MOSFETS
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1T OPERATION IN THIS AREA
; | _Ves=10v - 5 1S LMITED BY Rosom - :
| VA Ves=6v oSO T
80us Pulse Test // == - el S =
8 ™= 7 g @ o L N L
@ ! 4 Vs =5V w2 S Ny
w ! -4 A M NN
[ —— w , N NN
a ! E 10 Y . 1) Ous
H ! < a3 =
< - X, LRI
= 6 E ~ NP1 00|
z g ° 7 N 3 W T
& T £ NSRS T
E = 7 ‘\ N N H I‘ms
2 o 2 HH
Q - o VGs=4.5V ] z N i
4 z NN\ N
z < \\ N
2 3 N 10ms
L _ \; iy
a T 5 HH
£ : N 0om
2 - N
Vs =4V be ]
— - 2 4
8 | |
0 2 4 6 8 10 10 2 5 10 20 50 100 200 500
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS)
Typical Saturation Characteristics Maximum Safe Operating Area
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2z 0.05F D000 | THEAMAL €] 1 r.v‘4 [l
LI : qoet? ] s T :
£ et i T t 1. Duty Factor D=1 -
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1. SQUARE WAVE PULSE DURATION (SECONDS)
Maximum Effective Transient Thermal impedance Junction- to-Case Vs. Pulse Duration
15 T T 102 oo p—
80us Puse Test I ’ — —T=28'C = T)=150°C ]
Vo orns X Ron: man 1 —
; - & 9 ]
b u
[ £ w T
g 12 ; % t
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3 T,==55°C 5
w o=t | | &'
2 9| g —
- T,=25°C o
g /) i i z ] ]
a - < :
§ /‘/ 1,=125°C x lewoi:
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i‘ 01 L {
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In, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS)
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage
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IRF840/841/842/843
IRFP440/441/442/443

N-CHANNEL
POWER MOSFETS
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IRF840/841/842/843 N-CHANNEL
IRFP440/441/442/443 POWER MOSFETS
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Ta, AMBIENT TEMPERATURE (°C)
Power Vs. Temperature Derating Curve

Pp, POWER DISSIPATION (WATTS)
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