International
Rectifier

FD-9.594A

IRFZ24

HEXFET® Power MOSFET

® Dynamic dv/dt Rating

s 175°C Operating Temperature
* Fast Switching

* Ease of Paralleling

s Simple Drive Requirements

Description

Third Generation HEXFETs from International Rectifier provide the designer
with the best combination of fast switching, ruggedized device design, low

? Vpag = 60V
RDS(OH} = O1OQ
. Iy =17A

on-resistance and cost-effectiveness.

The TO-220 package is universaily preferred for alt commercial-industrial
applications at power dissipation levels to appraximately 50 watts. The low
thermal resistance and low package cost of the TO-220 cantribute to its wide

acceptance throughout the industry.

Absolute Maximum Ratings

Paramatar Max. Inits
Ip@ Tg=25"C Continuous Drain Current, Veos @ 10V 17
Vp @ Te=100°C | Continuous Drain Currenl. Vs & 10 V 12 A
i low Pulsed Drain Current & 68
"Pp @ Tg=25°C | Power Dissipation B0 s
' Linear Derating Factor 0.40 WG
Wisy Gate-to-Source Voltage -0 W
Eas ) Single Pulse Avalanche Energy T 100 Comd
“ghvidt Frak Diode Becovery dvidr <2 4.5 Wins
‘T Operating Juncticn and -E5to +175
‘Tgra Starage Temperature Range ' He
: Soldering Termperature, for 10 seconds i 300 (1.6mim from case}
; Maounling Torgue, 6-32 ar M3 scrow 10 Ipfsin (1.1 Mam}
Thermal Resistance
_ Parameter Min. Typ. Wax Units |
. R Junction-to-Case — — 25 !
| Rics Case-to-Sink, Flat, Greased Surlace — 050 | - SGw
Rus { Junclion-io-Ambient — — 62
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Elecirical Characteristics @ TJ = 25°C (unless otherwise specified)

| Paramaeter hin.  Typ. | Max. | Units Test Conditicns
Vimuss " Drain-to-Saurce Braakdown Valtage &0 — Vo | Ves=0V, lp= 250uA
AViempss/nTy Breakdown Voltage Temp. Coefficient — 0081 — | WC | Reference o 25°C, o= 1mA
Rosior) " Static Drain-to-Scuree On-Aesistance — — 010 | 0 | Vee=10W, p=10A @
Vasim Gate Threshold Yoltage 20 — 40 Y | Vos=Vas, lo= 250uA
Qs Forward Transconductance 5.5 — — 5 | Vrg=2BY, ln=10A &
. ) - — 25 Vpg=60V, Vge=0V
Inss Drain-to-Source Leakage Curreni — R uA ViendBY. VoooOV, T=150°C
lnss Gate-to-Source Furward Leakage — - 100 A Wisu=20V
Gate-to-Bource Heverse Leakage — — -100 Ygz=-20V B
G ‘Total Gate Charge — — 25 lp=17A ;
[ Gate-to-Source Charge — — 5.8 Nz | Yog=48Y .
| Qgd Gate-to-Drain ("Miller") Charge — — 11 Ves=10V See Fig. 6 and 13 @
| taions - Turm-COn Delay Time — 13 — Yoo=30Y
1- Rise Time — 58 — ns Ip=17A
tadfort Turn-OHf Delay Time — 25 | — Bu=18BL2
t Fall Tirne — | 4z | — Ru=1.70 See Figure 10 %
Lo Internal Drain Inductance — |45 | — B e SR
nH  from package 1_J iH_-T_Tj
Ls Internal Source Inductance P 75 | — an cen'te‘r af Ik
! ie contact 5
Cies Input Capacitancs o— | 8B40 | — W=V
Clous Cutput Capacitance io— | 30| — pF - Wng=25V
Cres Reverse Transfer Capacitance — 73 ' F=1.0MHz See Figurs 5
Saurce-Drain Ratings and Characteristics
Pararreter Min. | Typ. | Max. Unis ; Test Conditions
Is Cantinuous Saurce Current WMOSFET symbal -0
) — —- 17 X SR
{Body Diode} A showing the [/ I =
=] Pulsed Source Current B o - integral reverse ‘_“}:l_/;
{Body Diode} p-n itnction diode. TE
“Wun i Diede Forward Voltage — — 1.5 Vo | T=25°C, 1s=17A, Vis=0V @
ey Reverse Racovery Time — 88 180 | ns | Ty=25°C, Ik=17A
Qi " Reverse Recovery Charge — i 023 064 | pG |di/di=100A/Mus @
fon Forward Tur-On Time Intsinsic turn-on time is neglogible iturn-on is dominated by Ls+Lo)
Neres:

1 Repetitive rating; pulse widtk hmited by
max. junction temperature [Seg Figura 11)

% Vph=25Y, starting TJ=25"C, L=403uH
Pa=25601, las=174 (See Figura 12)

S lgps1 TA, difdt=1a08M0s, Y oo=VIBRIDES,

Ta=175"C

% Puise width £ 300 ps; duly cycle £2%.
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in, Drain Current (Amps)

1p. Drain Gurrent {Amps)
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Vpe, Drain-to-Source Voltage {volts)

Fig 1. Typical Output Characteristics,
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Vgs. Gate-to-Source Voltage (volts)

Fig 3. Typical Transfer Characteristics

Rpsion, Drain-to-Source On Resistance

ip. Drain Current (Amps)

{Normalized)

WED T ———
T -
Hoo
o ov] |
55 ! A
ER Il
/ y
A
/ F
101 S
ol
——
I f it
H -
A4 /
A
a1 4 59
»
gl |
1ad 2 -
& —apus. PULSE WIDTH
I . T- = 175FC
1071 10 1wt

Vpg, Drain-to-Source Yoltage (volts)

Fig 2. Typical Qutput Characteristics,
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Fig 4. Normalized On-Resistance
Vs, Temperature
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.
o Vg = OV, f = 1MHz
--------- 1fCiss = Ugs *+ Cga. [gs FHORTRD
Cogs = “gd
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Vps, Drain-to-Source Voltage {volts)

Fig 5. Typical Capacitance Vs,
Drain-to-Source Voltage
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Vap, Source-to-Drain Voltage {volis)

Fig 7. Typical Source-Drain Diode
Forward Voltage

Vg, Gate-to-Source Voltage (volis)

Ip. Drain Currant (Amps)
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Q. Total Gate Charge {nC})

Fig 6. Typical Gate Charge Vs.
Gate-to-Source Voltage

- —— =T +— - ——
—— D=FAATLON N T130%5 GHEA LIMITED
B - =¥ 930S (on; T
2
10° =
1
<
& %] N 3
T~
5 / N v
S
7’ h h
/ !
a AN b ATE
Ao 1w,
b | 11
B S
L H
Tp=23°0 1m
: o
==l ;
Hihi_L -ULGC| .
1 " = 5 = .o
91 2 El 10 = ) 10 f 10?.

Vos, Drain—to—Source_ Voltage {volts)

Fig B. Maximum Safe Operating Area
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Ip. Drain Current (Amps)
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Fig 9. Maximum Drain Current Vs.
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Fig 10b. Switching Time Waveforms
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Fig 12a. Unclamped Inductive Test Circuit
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Fig 12c. Maximum Avalanche Energy

Fig 12b. Unclamped Inductive Waveforms Vs. Drain Current

Surrent Regulaier
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Fig 13a. Basic Gate Charge Waveform Fig 13b. Gate Charge Test Circuit

Appendix A: Figure 14, Peak Diade Recovery dv/dt Test Circuit — See page 1505
Appendix B: Package Outline Mechanical Drawing — See page 1509

Appendix C: Part Marking Information — See page 1516 Intemational
Appendix E: Optional Leadforms — See page 1525 RECtiﬁer
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