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o HARRIS IRFP450/451/452/453
IRFP450R/451FR/452R/453R

N-Chanrel Power MOSFETs

August 19901 Avalanche Energy Rated*
Features Package
T)-247
¢ 12A and 14A, 450V - 500V TOP VIEW
¢ rpsion) = 0.400 and 0.50
DfIAIN -
= Single Pulse Avaianchs Energy Hated* {1AB) [————> SOURCE
» SQA Iy Power-Dissipation Limitad O = DbRa
= Nanosecond 8witching Speeds - [———> GATE

* Linvar Transfer Characteristics

* High Input Impedance

Deascription

The IRFP450, IRFP451 R IRFP452, and IRFP453 are n~channel Terminal D"agran}n
enhancement-mode silicon-gate power fleid-effect transis-

tors. IRFP450R, IRFP4STR, IRFP452R and IRFP454R types N-CHANNEL ENHANCEMENT MQDE
ar¢ advanced power MOSFETs designed, testad, and guaran-
teed to withsland a apecified level of energy In the breakdown D

avatanche moda of operation. All of these power MOSFETs are
designed for applications such as swiiching regulators,
swhiching converters, motor drivers, relay drivers, and drivers
for high-power blpolar switching transistors raquiring high

spead and low gale-drive power. These types can be operated ¢
directly from integrated clrcults.
The {RFP types ara supplied in the JEDEC TO-247 plastic 5
rackage.
Absolute Maximum Ratings (Tg = +259C), Unless Otherwlae Specifisd
REP4S50 IRFP45Y IRFPA52 IRFP453
IRFP4A50R RFPASIR IRFPA%2ZA IRFP453R UMITS
Draln-SourceVollage (1) .oov v vvirvv i vinnnininnan, Vpg 500 450 500 450 v
Draln-Gale Voltage (Rgg = 20Ki1(1)................ VDGR 500 450 500 450 v
Continuous Draln Curent
To=+259C........ s ey R o 14 14 12 12 A
Te=+1000C ........coovenunae e o 8.8 88 79 7.9 A
Pulsed Draln Cunent{3) ....... . cvierennaaianinoas, IDM 56 58 48 48 A
Gate-SourceVoltage . ................. Cereaeeeeraas Vs 20 +20 +2C +20 v
Mmdmum Powsr Dissipation
To=4250C ... ... e r e eaaiaaaaa. o 1BG 180 180 120 w
LinearDeraling Feptor, . ... ooiei iy iiireeeciiaen e, 1.44 1.44 1.44 1.44 WyoG
inductive Cutrant, Clampead ..............ceoeen o LM 52 52 48 48 A
{See Flgura 14, L = 100pH)
Singla Pulge Avatanche Energy Rating(d)............... Epg* 880 880 860 aso mJ
Opemling and Storsge Juncllon _.. ... ............ TJ.T57G 55104150 -5510+15Q0 -5510+150 550 +150 oc
Temperslire Range
Maximum Lead Temporature for Solderdng .. ... ... .o oo TL 300 300 300 300 oC
{00637 (1.8mm) from Gase for 108}
HNOTES:
1. Ty m 4269C 10 +1509C, 4.Vpp = 80V, slartlng Ty & +269C, L = 7.9mM, Rgg = 2601,
2. Puten Tesl: Puise width < 300ps, Duly Cycle < 2%. i IPEAK = 14A, Beas Figure 15.

3. Repelithr raling; Pulge with hmited by marimum jonclion lemperatuce.
Bes Transhyni Thermat mpadsaca Curva {Figure &}
*R Suftin Types Only

CAUTION: These oevices ara aansliva Io sisctratialic dizscharge. Propor LC. handgiing praceduren ghould be follovesd. 1
umber .
Copyrght € Marris Corporalion 1991 File N 2331.1
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IRFP450, IRFP451, IRFP452, IRFP453 IRFP450R, IRFP45 1R, IRFP452R, IRFP463R

Electrical Characterlstics T¢ = 250C, Unless Gtherwloe Speoified
LIMITS
CHARAGTERISTIC SYMBOL TEST CONDITIONSG MIN TYP MAN PMITS
Draln-Source Breakdown Yelago Bvpss | Vo =0V.Ip = 250pA
REPAS0/452, MFM450R/452R 500 - - v
— T ——————————— e Ak . e
RFP451/453, IRFP451R/453R 450 - - v
Qate Threshold Voltage Vas(TH) | VD3 —Vas 'p = 25014 00 - 4.0 v
Gale-Spurge Leakage Forward Igss | vgaT etV - - 800 nA
Gate-Sourca Leakage Reverse lzgs |[VYog=-20V - - -500 nA
4 Zera Gate Velage-Orain Currort- - Ipa3—|Vpa — Max Rating, ¥gp = 0Y - - 250 wh o 1
Vpg = Max Hating x 0.8, Vgg = OV, - - 1000 pA
Ty = +12500
On-State Drain Current (Note 2} iooNy | Yos > IpoN) X 'DSION) Max: YGS ™ 10V
IRFP450/451, IRFP450R/451R 14 - - A
IRFP452/453, IRFPA52ZR/453R 12 - - A
Static Draln-Source On-Slate 1DS(ON) | VGs = 10V,ip=7.BA
Agslstance (Nota 2)

IRFP450/451, IRFP4501/4511R} - 02 0.4 n
IRFP452/453, IRFP452RR/453R - 0.4 0.5 9]
Forward Transconductance (Note 2) g Vpg > 50V, Ip = 7.8A 3.3 138 - 5[}

input Capacitance Ciss [Vegs =0V, Vpg =25V.f=1.0MH2 - 2000 - pF
Ouiput Capaciiance Coss | Se¢ Flaura 10 - 400 - pF
Reverse Tranglor Capacitance CRs3 - 100 - pF
Turn-On Delay Time tgioNy | VDD = 250V, Ip = 14A, Rg = 6.10 - 18 27 ns
Rize Time I Soa Figure 16, {MOSFET switching Ymae — 45 68 ns
are essenlially independent of operating e
Turn-0tH Delay Time W{OFF} | temparatura) |- it1] 100 ns
Fali Time t - 41 GO ng
Total Gote Charge Q Vag = 10V,lp = 14A,Vpg = 0.8V Max - g2 130 ne
{Qaie-Source + Gale-Draln) Rating. See Figure 17 for test clrcult.
Gulo-Sowice Cherge Ogs {Gata charge s essentaly ndependent ol [ 12 - -
aperating afure, —
Gate-Drain ("Miller”) Gharge Qaa perating lemporalure.) - 42 - nG
nternpl Drain Inductance Lp Mespsured batwaen | Modilied MOSFET - 5.0 - nH
the contact acrew on | symbol ahowing the
header thal is clozer | Internal device
{o source and gats inductances. o
pins and center of {
cantar of dia.
Intemal Source Inductange Ls Measured from the - 128 - nk
source lead, Bmm
{0.25") from beader
and sourge bunding
phd,
Jungtion-to-Case 2 Te] - - 070 | °C/wW
Case-to-Sink Rges | Mounting surtace flat, smooth and greased - 0.10 - OC/W
Junction-to- Amblent Ryaa | Frae alr operation - - 30 OC/W
Source Drain Diode Ratings and Characterlslics
Confinuous Source Current 1 | Modifled MOSFEY o - - 14 A
{Body Diode} symbol shawing the
Pulge Source Current igy | integratroverse - - 56 A
{Body Diode) {Note 3) P-Njunc. reclitier. G
8
Dlode Forward Vollage {Note 2) Vap T)=+250C,Ig = 14A,VGag = OV - - 14 Vv
Reveree Recovery Time Yy Tj= +1500C, I = 13A, dig/dt = 100A/ps - 1300 - ne
Revetsa Recovered Charge QrR Ty= +1500C, ip = 13A, dip/dl = 160A/us - 7.4 - #C
Forward Tum-on Time toN ‘Intrinsic lurn=on lime Is negligible. Turn-on - - - -
speed |5 subsianiiaiy confrolted by Lg + Lp.
NOTES: 1. T) = +25°C io +1350°C 3. Repstiiive Rating. Pulsa Iwidm timitad by max, 4, Vp[ = 80V, Stort Ty = +259C, L = 7.8mH.
2. Pules Text Pulse wialk < 300ps, function temparature. See Transienl Thermat Hgy = 250, IpgaR = 14A {See Figure 15
Duty Cycle < 2% Impgdancy Gurvn (Figure 6)
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IRFP450, IRFP451, IRFP452, IRFP453 [RFP450R, IRFP451R, IRFP452R, IRFP4A53R

Performance Curves
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IRFP450, IRFP451, IRFP452, IRFP453 IRFP450R, IRFP451R, IRFP452R, IRFP453R

Parformance Curves (Conlinued)
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IRF450. IRF451, IRF452, IRFA53 |RF450R, IRF451TR, I3F452R. IRF453R

Performance Curves (Continued)
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