International

I¢R| Rectifier

PD-9.594A

IRFZ24

HEXFET® Power MOSFET

¢ Dynamic dv/dt Rating

® 175°C Operating Temperature
Fast Switching

Ease of Paralleling

e Simple Drive Requirements

Description

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

on-resistance and cost-effectiveness.

The TO-220 package is universalty preferred for all commerciat-industrial
applications at power dissipation levels to approximately 50 watts. The low
thermal resistance and low package cost of the TO-220 centribute to its wide

acceptance throughout the industry.

Absolute Maximum Ratings

TO-220AB

Soldering Temperature, for 10 seconds

300 (1.6mm from case)

Parameter Max. Units

lp@ Tc=25°C Continuous Drain Current, Vas @ 10V 17
In @ Tec=100°C | Continuous Drain Current, Vas @ 10V 12 A
fom Puised Drain Current © 68
Pp @ To=25°C | Power Dissipation 60 w

Linear Derating Factor 0.40 W/eC
Vis Gate-to-Source Voltage +20 \
Eas Single Pulse Avalanche Energy @ 100 md
dv/dt Peak Diode Recovery dv/dt @ 4.5 Vins
Ty Operating Junction and -55t0 +175
TstG Storage Temperature Range o

Mounting Torque, 6-32 or M3 screw

10 lofsin (1.1 Nom)

Thermal Resistance

Parameter Min. Typ. Max. Units
RoJc Junction-to-Case — — 2.5
Racs Case-to-Sink, Flat, Greased Surface — 0.50 — °C/W
RaJa Junction-to-Ambient — — 62
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Electrical Characteristics @ Ty = 25°C (unless otherwise specified)

Parameter Min. | Typ. | Max. | Units Test Conditions
ViBR)DSS Drain-to-Source Breakdown Voltage 60 — — Vo | Ves=0V, lp= 250uA
AVpRripss/AT,| Breakdown Voltage Temp. Coefficient — |0.061] — | V/°C |Reference to 25°C, b= 1mA
Ros(on) Static Drain-to-Scurce On-Resistance — — | 010} Q@ |Vas=10V,|p=10A @
Vasih) Gate Threshold Voltage 2.0 — 4.0 V | Vps=Vas, lp= 250pA
Ots Forward Transcenductance 5.5 — — S | Vps=25V, p=10A @
loss Drain-to-Source Leakage Current S W uA Vs=60V, Yes=0V
— — 250 Vps=48V, Vas=0V, T,=150°C
lass Gate-to-Source Forward Leakage — — 100 A Vge=20V
Gate-to-Source Reverse Leakage — — | -100 Vag=-20V
Qq ' Total Gate Charge — — 25 lp=17A
Qgs ' Gate-to-Source Charge — — | 58 | nC Vpg=48Y
Qg ' Gate-to-Drain ("Miller") Charge — — 11 Ves=10V See Fig. 6 and 13 @
tdion) : Turn-On Delay Time — 13 — Vpp=30V
i Rise Time — 58 — e Ip=17A
Lo Turn-Off Delay Time — 25 — Re=18Q
ty Fall Time — 42 — Rp=1.70 See Figure 10 ®
Lp Internal Drain Inductance — | 45 | — gi‘fﬁ?&é%ﬁ?f) A {
nH | from package G\L_, )
Ls Internal Source Inductance — | 75 | — and center of B
die contact s
Ciss Input Capacitance — 640 — Vas=0V
Coss Output Capacitance — | 3680 | — pF | Vps=25V
Crss Reverse Transfer Capacitance — 79 — f=1.0MHz See Figure 5
Source-Drain Ratings and Characteristics
Parameter Min. | Typ. | Max. Units Test Conditions
s Continuous Source Current . . 17 MOSFET symbol b
(Body Diode) A showing the ’
lsm Pulsed Source Current . . 68 integral reverse G
{Body Diode) @© p-n junction dicde. 8
Vsp Diode Forward Voltage — — 15 vV T.=25°C, 1s=17A, V=0V @
ter Reverse Recovery Time — B8 | 180 | ns |T=25°C, Ig=17A
Qi Reverse Recovery Charge — 1029 | 0.64 | uC |di/dt=100A/us @
ton Forward Turn-On Time Intrinsic turn-on time is neglegible (turn-on is dominated by Ls+Lp)
Notes:

@ Repetitive rating; pulse width fimited by
max. junction temperature (See Figure 11)

@ Vpp=25V, starting TJ=25°C, L=403uH
Rg=25Q, las=17A (See Figure 12}

@ lgp=17A, di/dt<140A/us, VoDsV(BR)DSS,

Ty<175°C

@ Puise width < 300 us; duty cycle <2%.

Downloaded from DatasheetLib.com - datasheet search engine

1248



http://www.datasheetlib.com/

IOR IRFZ24

] IO s o 5 .
b s Ea
5.0V ———t ] 5.0V P
BOTTOM %ZES "y BOTTCM §:§§ 7, /’/
o ' /| ") ' N
a / (o8 ‘.
: v £ 7
ust /2/ = ot é
5 1ot prz7. = 7o
2 z z o
‘5 4' i " ———— 5 »
(CD ,//l/}? - (ri / /"’
§ 70 Y e
o 1// (] 7 /1’
o ” = /4
/// . 4.8V /4
100 - — I F! 100
20us PULSE WIDTH 20us. PULSE WIDTH
v Te = 259 /4 Te = 175°C
1071 100 ol 107 10 10t
Vps, Drain-to-Source Voltage (volts) Vpg, Drain-to-Source Voltage (volts)
Fig 1. Typical Output Characteristics, Fig 2. Typical Output Characteristics,
Tc=25°C ' Tc=175°C
— 3.0
—F T 2 Iy = 174
] — %
250 //,6/ 2 es
— / 0
3 / 1750¢ $
E ot A [ 2.0 =
< = O~ 4
— 2L @ L]
c y 4 o ¢
D 7 = N
E 7 3@ 15 <
= J £ () E
© / / L -
c £2 1
Q 100 ,/ E ___./
L H 2 =
7 Ez; 0.5
/ Vpg = 25V 1
20us PULSE WIDTH D:D o0 VGg = 10V
4 5 & 7 8 9 10 S50 -40 -20 0 20 40 60 BO 100 120 140 160 180
Vas, Gate-to-Source Voltage (volts) T,, Junction Temperature (°C)
Fig 3. Typical Transfer Characteristics Fig 4. Normalized On-Resistance

Vs. Temperature

1249
Downloaded from DatasheetLib.com - datasheet search engine


http://www.datasheetlib.com/

IRFZ24 | IGR

1500 Vgg = OV, f = 1MHz <0 I - 174 ; 1 |
Cigg = Cgs + ng. Cqg SHORTED :{2‘ : VDS = 48Y
Crss = Cgd e " fvps= 3ov \
1200 P Coss = Cgs *+ Cgg 2 15 ‘
N o r 3
~ PN £
Lé 900 \ g 12
14} —-‘..1.-(:‘35._ QO
8 \\ I] [ o Y o i
i Coss T 2 '
§_5m N ‘g 8
3 +
O \\‘a\\ @
1]
- \ \'-..__ (D / ;
300 e~ A /
T TCrss ;OO /
S —— FOR TEST CIRCUIT
o : l ‘ T T 0 SEE FIGURE 13
100 101 0 5 16 15 20 25 30
Vps, Drain-to-Source Voltage (volts) Qg, Total Gate Charge (nC)
Fig 5. Typical Capacitance Vs. Fig 6. Typical Gate Charge Vs.
Drain-to-Source Voltage Gate-to-Source Voitage
102 103 s ————
— OPERATION IN THIS AREA LIMITED
@ 1= - 5 BY Aps (oN)
- - ﬁ '
= e g =
= /7 E
e v < 10°
3 —
O / ﬂ:) 5 7| : ~ “
£ / £ S
o 250¢ 3 / KN > Yi00us
a 1750¢ o ., o N
® £ 7 N |
1ol +—A s K N
o ] Q A 1
G>J /1 l’ é 5 ‘\
o flf — A
A f1 ] B L
w / a TC=25 C 10ms
U . Ty=173%¢C
/ [ Vs = OV SINGLE PULSE
0.5 1.0 1.5 2.0 2.5 Y2 5 45 2 5 g2 2 5 g
Vsp, Source-to-Drain Voltage (volis) Vps, Drain-to-Source Voltage (volts)
Fig 7. Typical Source-Drain Diode Fig 8. Maximum Safe Operating Area

Forward Voltage

1250
Downloaded from DatasheetLib.com - datasheet search engine


http://www.datasheetlib.com/

IOR IRFZ24

D.U.T.
y iy
Voo
\‘
7 ST )f1ov
g' - Puise Width < 1ps
< Duty Factor < 0.1%
= I
E 12 . =
o N Fig 10a. Switching Time Test Circuit
3
3 ™\,
= N VDs
g N o \/ \ /
S N 90% | ‘
o N : | |
\ | | |
\ (o | | |
o ° i i i
29 50 75 100 125 50 79 _/l |\ " A \
: ' Vas PN P le—ste—l
T, Case Temperature (°C) _ tdon) tdoty 1
Fig 9. Maximum Drain Current Vs. Fig 10b. Switching Time Waveforms
Case Temperature
10 [ - I b T [ -{’:7 I
— o A L= i
- - ( AN —
- L I | L
T N 1| N AR | I r i
L]
N ke T
o =TT =" =
g ot i e
8_ jf , Ll ot ’;/’
g | " 7
o ¢ LT A |
© o os=TT] /’ ‘ I
£ 0.1 __iz.f"“:// | " Y _
o po.0a—L2ZL L o rNGLE PULSE Pon
= Lo.0i (THERMAL RESPONSE) 11 m
sl [
—t2,
i NOTES:
1. DUTY FACTOR, D=t1/t2
2. PEAK Tj=PDM X Zthjc + Te
107
1078 1074 1073 1072 0.1 1 10

ty, Rectangular Pulse Duration (seconds)
Fig 11. Maximum Effective Transient Thermal Impedance, Junction-to-Case

1251
Downloaded from DatasheetLib.com - datasheet search engine

e ke N g


http://www.datasheetlib.com/

IRFZ24

TR

Vps >

Vary tp to obtain
required las

0.01Q
NV

Fig 12a. Unclamped Inductive Test Circuit

laAs — ——

[ ] ViBriDSS

Vop

— e -
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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 1509

Appendix C: Part Marking Information — See page 1516

Appendix E: Optional Leadforms — See page 1525

Intemational

ISR

Rectifier

Downloaded from Datasheetl ib.com - datasheet search engine


http://www.datasheetlib.com/

