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FEATURES

Low Rps(on) at high voltage
Improved inductive ruggedness -
Excelient high voltage stability

Fast switching times ]
Rugged polysilicon gate cell structure
Low input capacitance

Extended safe operating area
Improved high temperature reliability

TO-3 package (High voltage)

TO-3

PRODUCT SUMMARY
Part Number Vps Rosion) [
|IRF250 500V 0.40 13A I

IRF251 450V 0.49 13A D_:: . ;
: G
IRF252 500V 0.50 12A

,
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IRF253 .| 450V 0.5% 12A

MAXIMUM RATINGS

Characteristic Symbol IRF450 IRF451 IRF452 IRF453 Unit
Drain-Source Voltage (1) - Voss 500 450 500 450 Vde
Drain-Gate Voltage (Rgs=1.0M2)(1) VoGr 500 - 450 500 450 Vdc
Gate-Source Voltage Vas +20 Vdc

Continuous Drain Current Tc=25°C ’ Io 13 13 12 12 Adc

Continuous Drain Current Tc=100°C Io 8.0 8.0 7.0 7.0 Adc

- Drain Gurrent—Pulsed (3) lom 52 52 48 48 Adc

Gate Current—Pulsed lam *1.5 Adc

Total Power Dissipation @ Tc=25°C Pp . 150 Watts
Derate above 25°C 1.2 wi°C

Ty, Tstg —55 to 150 °C

Operating and Storage
; Junction Temperature Range

Maximum Lead Temp. for Soldering
Purposes, 1/8” from case for 5 seconds

T 300 °C

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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ELECTR'CA_L CHARACTER|ST|CS '(Tc=2'5°C unless otherwise .specified)
) ! Characteristic . SymboIJ Type |Min| Typ | Max {Units " Test Conditions
. oo F450
C :2F452 500 — | — | V |Vas=OV
Drain-Source Breakdown BVpss
. [Voltage ’ ' IRF451 1 160 V |ib=250uA
A . ’ . IRF453 |~ pTESRH
Gate Threshold Voltage Vesgn) | ALL [2.0] — 4.0 V [Vos=Vas, lb=250pA
Gate-Source Leakage Forward| less | ALL | — [ — | 100 | nA |Vas=20V
Gate-Source Leakage Reverse| lgss ALL | — | — |-100jf nA [Vas=—20V
Zero Gate Voltage 1 toss ALL el 250 | pA |Vos=Max. Rating, Vas=0V
: Drain Current — | — [1000| uA |Vps=Max. RatingX0.8, Vos=0V, Tc=126°C
" IRF450 13 A
- in- IRF451 | T
On-State Drain-Source Ioon) Vos>loion XRos(on) max. Vas=10V
Current (2) IRF452
. ’ RFas3| 12| — | — | A
’ . IRF450 — |0.38| 0.4 Q
Static Drain-Source On-State | g IRF451 Vas=10V. Io=7.0A
. DS{on) Gs= , Ip=7.
Resistance (2) IRF452 : Q .
IRFas3| — | 04 | 8 .
Forward Transconductance (2)| o | ALL 16.0[10.8] — | 8 |Vos>loonXRosion) max. lo=7.0A
Input Capacitance Ciss ALL | — (2850|3000| pF
Output Capacitance . Coss ALL | — | 360 | 600 | pF VGS=OV, Vps=25V, f=1.0MHz
Reverse Transfer Capacitance| Crs | ALL | — [ 160|200 | pF '
Turn-On Delay Time td(on) ALL | — | — 35 ns
Rise Time : t | AL |—| — | 60 | ns |VPD=0.5BVoss, b=7.0A, Zo=4.7 @
- - {MOSFET switching times are essentially
Turn-Off Delay Time taoth | ALL | — | — | 150 | ns [independent of operating temperature. )
Fall Time _ t ALL | — | — 70 ns
AN
Total Gate Charge | .
(Gate-Source Pius Gate-Drain) Qg ALL | — 1 77 1120 | nC lvgs=10V, Ip=16A, Vps=0.8 Max. Rating
- - (Gate charge is essentially independent of
: Gate-Source Charge Qgs [-ALL | — | 1| — | nC |operating temperature. See Fig. 8 page 21
Gate-Drain (“Miller) Charge Qgd ALL | — | 66 | — nC
THERMAL RESISTANCE
Junction-to-Case Rinic ALL | — | — [0.83 KW
Case-to-Sink Rincs ALL | — | 0.1 — | K/W [Mounting surface flat, smooth, and greased
Junction-to-Ambient Riwa | ALL | — | — 30 | K/W [Free Air Operation
Notes: (1) Ty=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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SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

- Characteristic Symbol{ Type |Min| Typ | Max [Units Test Conditions
- ] IRFa50( | _ | 43 | A :
Continuous Source Current 1s IRF451
Body Diod .
{Body Diode) IRE4S2I— | — | 12 | A |Modilied MOSFET symbol |- o
howing the integral G
/ ) IRF4501 | _ | 55 | A [reverse P-N junction rectifier s 1
. Pulse Source Current Ism IRF451 L . B
(Body Diode) (3) IRF452| _ | _ | Lo 1 A '
. IRF453
‘ oo . e = | = [ 1.4 | v [Te=25°C, ls=13A, Ves=0V
Diode Forward Voltage (2) Vsp IRF452
- . liRracal = | .= | 13 ] v [tc=25°C, s=124, vas=ov
|Reverse Recovery Time tr ALL | — |1300| — ns |Ty=150°C, l[r=13A, dif/dt=100A/us

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

v 0,
L f ey 8048 Puise Test] [ 2 ”
Vesm5 6V
80us Puse Test
/ Vos2kry X Rorscr e ’
16
@ 15 &
w ]
g g
<, Ry i 12
£ = &
& 10 u
5 -3 :
o 3 8 ;
. E4 F3
2 z /
g =
s 5 Vesmd 8V 5 T,=125°C ///
- — =
s | R T,=25°C_
| T,=—55°C y/
esmav 7
& 1 - L 2y
o 50 100 150 200 250 300 o 1 2 3 4 5 6 7
. Vbs, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vas, GATE-TO-SOURCE VOLTAGE (VOLTS)
Y - Typical Output Characteristics . Typlcal Transfer Characteristics
102
10 om0V P TFHH-OPERATION N THiS AREA
4 7 = g (T8 AT BY ey
Vasm 7V /i SN B -
80ys Pulse Test Vas=6V- —RF452 ‘-\ R
Ves=6V 1] N \\ N
8 a 2——H SENIILNRN
g ] {RF4S0. 11 \ LTI TSP "‘[ :
[ 4
& & o= wmras2 3 \: d > oo,
z - = = N e, <
£ 6 < AN ] T
E 5 N T
Vos=4 5V _] & 7 N TSR
= 5 / 'Y L
] o1 5 2 / ~ i roms
g ., 3 [ 'R
z z N
< < 1.0 /- e 100ms
g 3 Tt Te=25°C AN t
. 5 I T,=150*C }
£ = 5 [T Reac=0 83 KW
2 SINGLE PULSE RERNI
" W
2 a0, 1
RF451 3
01
0 1 2 3 4 5 10 2 § 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
=§§SAMSUNG SEMICONDUCTOR 145

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6031060/IRF451.html

98D 05147 D T-39-13:

IRF450/451/452/453

-~ "N-CHANNEL '
POWER MOSFETS

I -

, T |
- 2 ] N
z
& : ! il
zZ_ 10 t ! T
-3 = =
°3 =0 Sl - :
P .= > T
5g ] L e !
ST = EEEN
0.
gg : —nlo: T T L NOTES - l
!
BSca n !
FE I Sy H
. Err o |
=y ,
$ £ o.05f 0=002 ﬂ I ; L i
5 & D200 A" SNGLE PuLSE ¢ 1
S = THERMAL IMPEDANCE} } 1 Outy Factor D=Jtv H
K s :
0.02 T 2 Per Unit Base=R,ye=083 Deg CW H
3 TarTe=PouZec ) H
§ MR RN
107 s 104 2 s 107 2 § 107 2 5 10 2 5 1 2 5 10 .
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