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HEXFET® Power MOSFET

s Dynamic dv/di Rating
# Repetitive Avalanche Rated - o
® |sclated Central Mounting Hole
® Fast Switching

# Ease of Paralleling

# Simple Drive Requirements

VDSS = SOOV

Ip = 14A

F{DS(OH) = 0.40£1

Description

Third Generation HEXFETs from International Rectifier provide the designer
with the best combination of fast switching, ruggedized device design, fow
on-resistance and cost-effectivenass.

The TO-247 package is preferred for commercial-industrial applications
where higher power levels preclude the use of TO-220 devices. The TQ-247
is similar but superior to the earlier TO-218 package because of its isolated
meunting hole. It also provides greater crespage distance between pins to
meet the reguirements of most safety specifications.

Absolute Maximum Ratings

TO-247AC

o ) Paarmeter | Max. Units
[lp@ Te=25"C | Continuous Drain Current, Ve @ 10V _ 14 | |
[n@ Te=100°C  Conlinuous Drain Current, Ves @ 10V 8.7 A
“lom | Pulsed Drain Current : 56 !
Po @ To=26°C_ Power Dissipation . __1® w
o | Linear Derating Factor 15 _ | wee|
Vs Gate-to-Sowrge Voltage =20 W
Eas * Single Pulse Avalanche Energy 2 780 _| ~md __?
e ____ Avalanche Current & _ _ _ BT . A
Ean__ ___ _Repetilive Avalanche Energy 18 my
 dvit ' Feak Diode Recovery dvidt @ 3.5 o ¥ins
T, Opearating Junction and -55 to +150 '
Ts1a . Storage Temperature Rangs . C
, Soldeting Temperature, for 10 seconds 300 {1.6mm from case) ' ) |
' 'Mounting Torgue, B-32 or M3 sorew | 10 bfain (1.1 Mamp |
Thermal Resistance
_ ' Parameter Min. | Typ. Max. | Units
[Rec ! Junction-to-Case — ' — _ 085
.}F{ms | Case-to-Sink, Flat, Greased Surface s 024 = *CAN
| RaJa | Junction-to-Ambient o — — 40 | |
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IRFP450

Electrical Characteristics @ Ty = 25°C (unless otherwise specified)

'_ Parameter Min. | Typ. | Max. | | Units Test Conditions ]
| Viprioss Drain-to-Source Breakdown Yoltage |- 500 | — — .V |VgssOV, Ip=250mA _'
AVipripes/AT,| Breakdown Voltage Temp. Coefficient — o83 | — | viC Reference to 25° G, lo=1mA |
Boseny Statlc Dra!n to-Source On Res1stance T___—__ ‘ — |04 © | Vas=10V, Ip=8.4A @ ____"
Vaam Gate Threshold Voliage 20 | — | 40 | V| Vng=Vgs, lu= 25004
o |Forward Transconductance 88  —  — | 5 Vps=SOV, Ip=84A &
Ings Drain-to-Source Leakage Current - - 25 i Vog=b00V, Vas=0Y
— — 250 Wos=400Y, Vos=0£v:=125"c
lose | Gate-to-Source Forward Leakage | — — 100 | Ves=20v
o Gate-to-Source Reverse Leakage — ' = ' -100  Vas=20¥
Gy - Total Gate Charge = = 150 lp=Td4
Qe . Gate-to-SBource Charge — —' - 20 | ns | Ype=400Y
| Qg I Gate-to-Drain {"Miller"] Charge — — ' 80 Vag=10V See Fig. 6 and 13 & |
Maent ~Tum-On Delay Time | =7 = Wopo=250Y
o | Rise Time — 47 — ae |ID=14A
[t Turn-Off Delay Time 02— | Ra=5.20
[ - Fall Time - | 44 r —  |Ro=172 SeeFigurs 10 @
‘Lo '. Internal Drain Inductance — 5.0 — | git_'u:ne?g ées?r? ) 4
i nH | fram package
s | Internal Source Inductanee — | 12| = and canter of
- . S R . die contact } s
‘Gien InDul Capacﬂance = 2600 = Wm0y
- Cous Output Capacitance — | FE0 — pF | Vgs= 25v
[_C,%_s_ Hﬂerse Transfer Capacita_nce . —_ | 340 l — 1 (f=10MHz SeeFigure & _ |
Source-Drain Ratings and Characteristics
T Parameter | Min. | Typ. | Max. I|_Ur'|it*.; Test Conditions |
Is Gonfinuous Source Curment o 14 ' MOSFET symhbal P not
) {Body Dieds) | i a showing the [ e i\
lsm Pulsed Source Current | _ __ 56 integral reverse \I\:L‘H |
(Body Diode) ' ) 1 |~ _|pnjunctiondicde. 8 i
Vso Diode Fonvard Voltage — — 1.4 W TJ—25LC ls=14A, VGS-OV @‘
HhEgE ; Y
tr Reverse Recovery Time | — | 540 810 ' ns |T.=25°C, lr=14A
Chy Reverse Recovery Charge o 48 | 7.2 | pC diddt=100Adus &
tan Forward Tum-0n Time Irdrinsic tum-cn time is neglegibla {turn-on is dominated by L&H‘LD]
Motes:

1 Repotitive rating; pulse width limited by
miax. junction temperature (See Figura 11)

@ Vop=580V, starting T=25°C, L=7.0mH
Re=258), las=14A (Ses Figure 12)

3 IgpEtdA, difdt=130A/s, YopsViprpes,
Ty=1580°C

@ Pulse width £ 300 ps; duly cycle 52%,

1020



| IRFP450

- | LA
ER | ! |
LT O . ;
— o ian 3ib — I B O A 7
a g : [ .
£ | g L
= ' z ® :
g 1 = 1T o — 2
g m T — o S
5 A : 5 =k
s A  — c i
E < 111 || e L] g ’l__'_ I _‘ |
. : | — = -
£ | | ) o / I Pl |
| 20us FULSE WIDTH J A0az PL_SC WITTH
102 | | s 3 ’ | [ || T - m%
gl 10! e 1!
Vpg, Drain-to-Source Voltage (volts) Vpg, Drain-to-Source Voltage (volls)
Fig 1. Typical Output Characteristics, Fig 2. Typical Output Characteristics,
Tc=25°C Te=150°C
] = g N
' =
T . =
P - [ -
= A ! : 2 e
3 15000 / & - s
5 il 1 g °F t
< w0 1 = O = | -
= P Ll —— e g B ”
5 7 T — 2 20 ) /’
£ P& I T A A [ 3@ 0 T I N o B
3 7 | i BE . ya
= ! a o .0 v
£ -2z
& i T £~ 4
] | | o HRL
ERSS i a |~
J— — —T—F o L~
f — 1 6 B
{ Vg ~ OOV & :
- 20Us PU_SE WIDTH o L VS = 0w
4 5 i ! 8 3 o ToRC -fD -E0 D F0 A0 GR35 100 {FD 40 160
Vs, Gate-to-Source Voltage (volts) Ty, Junction Temperature {°C)
Fig 3. Typical Transfer Characteristics Fig 4. Normalized On-Resistance

Vs, Temperaturg

1021



IRFP450

B an
\ & 5= :14!\| |
ECOD - -§ ,
M, - t— :; 8
G: 4 \ " i g T
a \ r3155 L g ca |
8 R 8 I
S o0 — 1 5
5 '¥ II\E H]— . & \
& oo N ; e %
S LT = g A
_. P . ! o]
| s [ ] T ) | : |
2005 | 11 : P ! . [
i | | | \\ >0 i I H |IL LTHZUL
- | i =1 ZIHCULY
G ! [ ! J r\\: 4 | ! | =ioeleiHe id
25l oal a =) A0 =0 HZ 100 apd 240
Vps, Drain-te-Source Yoltage (volts} Qg, Total Gate Charge {nC)
Fig 5. Typical Capacitance Vs. Fig 6. Typical Gate Charge Vs.
Drain-to-Source Voitage Gate-to-Saurce Voltage
i i /’ = T A
/// | s - CPZRATION IM T-IIS ARCA LIMII
-t =] i — t BY Rgsick; =
\ 1 7 LN [ D

b L

I5p, Reverse Drain Current {(Amps)
|
\\
-L___\
[
I, Drain Current (Amps)

T T

I *1’ e

Wi B Ea 1F £ AT E o 4p
Vs, Source-to-Drain Yoltage {voits) Vs, Drain-to-Source Yoltage (volts)
Fig7. Typical Source-Drain Diode Fig 8. Maximum Safe Operating Area

Forward Voltage

1022



I, Drain Current {Amps)

IRFP450

Fig 9. Maximum Drain Current Vs,
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Fig 12c. Maximum Avalanche Energy

Fig 12b. Unclamped Inductive Wavaforms Vs. Drain Current
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Fig 13a. Basic Gate Charge Waveform Fig 13b. Gate Charge Test Circuit

Appendix A: Figure 14, Peak Diode Recovery dv/dt Test Circuit - See page 1505
Appendix B: Package Outline Mechanical Drawing — See page 1511

Appendix C: Part Marking Information — See page 1517 International
Rectifier

1024



