Power MOSFET

PRODUCT SUMMARY
Vos (V) 200
Rogion (£ Vigz =10V 0.40
CI.; {Max) (nC) 43
Qs (nC) 7.0
Qga (NC) 23
Configuration Single
TO-220AB
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M-Channel MOSFET

FEATURES

* Dynamic dv/dt Rating

+ Repetitive Avalanche Rated
* Fast Switching
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RoHS*

COMPLIANT
* Ease of Paralleling

* Simple Drive Requirements
+* Compliant to RoHS Directive 2002/95%EC

DESCRIPTION

Third generation Power MOSFETs from Vishay provide the
designer with the best combination of fast switching,
ruggedized device design, low on-resistance and
cost-effectiveness.

The TO-220AB package is universally preferred for all
commercial-industrial applications at power dissipation
levels to approximately 50 W. The low thermal resistance
and low package cost of the TO-220AB contribute to its
wide acceptance throughout the industry.

ORDERING INFORMATION

Package TO-220AB
IRFE30PRF

Lead (Pb)-frae SHEG30-E3
IRFE30

SnPb SIHF630

ABSOLUTE MAXIMUM RATINGS (T = 25 °C, unless otherwise noted)
PARAMETER SYMBOL LIMIT UNIT
Drain-Source Voltage Vs 200
Gate-Source Voltage Vs + 20 v
) Te=25"C 9.0
Continuous Drain Current Vg at 10V Too100°C Ip 57 A
Pulzad Drain Currant? I 36
Linear Derating Factor 0.59 WG
Single Pulse Avalanche Enengyt Exs 250 .
Rapatitive Avalanche Curmant? lam 9.0 A
Repetitive Avalanche Enengy® Ean 7.4 mid
Maximum Power Dissipation To=25°C Po T4 W
Peak Dioda Recovery dvV/dt® didt 5.0 Vins
Operating Junction and Storage Temperature Range Ty, Teg - 85 to + 150 -
Solderng Recommendations (Peak Temperature) for10 s 3004
) 10 It - in
Mourting Torguea 6-32 or M3 scraw
141 M - i
Notes
a. Repetitive rating: pulse width limited by maximum junction temperature (2o fig. 11).
b. Vop =50V, starting T; = 25 °C, L = 4.6 mH, Ry = 2514}, las = 9.0 A [see fig. 12).
€. lan = 9.0 A, difdt = 120 Afps, Vpp = Voe. T = 150 *C.
d. 1.6 mm from case.
THERMAL RESISTANCE RATINGS
PARAMETER SYMBOL TYP. MAX, UNIT
Maximum Junction-to-Ambient R 62
Case-to-Sink, Flat, Greasad Surface Bincs 0.50 - “CAW
Maximum Junction-to-Case (Drain) Ripac 1.7




SPECIFICATIONS (T, = 25 °C, unless otherwise noted)

PARAMETER symeoL | TEST CONDITIONS | min. | Tve. | max. | uniT
Static
Drain-Source Breakdown Voltage Vo= Vez =0V, Ip =250 pA 200 - - v
Ve Temperature Coafficient AVpe/T, Referance to 25 °C, Ip= 1 mA 0.24 - VoG
Gate-Source Threshold Voltage Viazah) Vios = Vs, Ip = 250 pA 2.0 4.0 v
Gate-Source Laakage lgss Vee=220V + 100 i
Vps =200V, Vgs=0V 25
Zero Gate Voltage Drain Current Ipas = 58 pdy
Vos =160V, Vas =0V, Tu=125"C 250
Drain-Source On-State Resistance Rosion) Ves =10V Ip =54 A% 0.40 g
Forward Transconductance Ofs Vo =50V, lp=54A 3.8 - 3
Dynamic
Input Capacitance Ciss Vas =0V, 800 -
Qutput Capacitance Cosx Vo =25V, _ 240 - pF
Reverse Transfer Capacitance Cras f=1.0MHz, sea fig. 5 76 -
Total Gate Charge Qy 43
_ lp=59A Vp= =160V,
Gate-Source Charge Qe Voe =10V see fig. 6 and 13° T.0 nc
Gate-Drain Charge Qg 23
Turn-0On Delay Time 9.4 -
Rise Tima L Vpo= 100V, Ip =59 A, 28 - he
Turn-Off Delay Time talii Ay =121, Ry =16 1), see fig. 10° 39 -
Fall Time L 20 -
) Between lead,
Internal Drain Inductance Lp & mm (0.257) from 4.5 -
package and center of nH
Internal Source Inductance Ls die contact 7.5 -
Drain-Source Body Diode Characteristics
Continuous Source-Drain Diode Current Ig MOSFET symbol : 9.0
showing the A
intagral ravarse ,
Pulsed iode Forward Currant? Iz p - n junction diode 36
Body Diode Voltage Vo Ty=25"C, ls=09.0A, Vgs =04t 2.0 W
Body Diode Reversa Recovery Tima - 170 340 ns
Ty=25°C, g =59 A, dl/dt = 100 Alps
Body Diode Reversa Recovery Charge O 1.4 22 nC
Forward Tum-0n Time tan Intrinsic turn-on tirme is negligible (turn-on |s dominated by Ls and L)




TYPICAL CHARACTERISTICS (25 °C, unless otherwise noted)
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Fig. 1 - Typical Output Characteristics, T =25"C
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Fig. 2 -Typical Output Characteristics, Tc = 150 °C
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Fig. 5 - Typical Capacitance vs. Drain-to-Source Voltage
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Fig. 3 - Typical Transfer Characteristics
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Fig. 4 - Normalized On-Resistance vs. Temperature

= p |~ /
= 1o r——
B 7
3 150 °C -
= y AR
=
=1 / /
B

25°C
I:% 100 I
==

i Vas=0W
0.5 o7 0.9 1.1 13 1.5

S1031_07 Vo, Source-to-Drain Violtage (V)

Fig. 7 - Typical Source-Drain Diode Forward Voltage
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Fig. 11 - Maximum Effective Transient Thermal Impedance, Junclion-to-Case



Fig. 11 - Maximum Effective Transient Thermal Impedance, Junction-to-Case
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Fig. 12a - Unclamped Inductive Test Circuit
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Fig. 12b - Unclamped Inductive Waveforms
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Fig. 12¢ - Maximum Avalanche Energy vs. Drain Current
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Peak Diode Recovery dV/dt Test Circuit

DUT ——+ Circuit layout considerations
i + Low stray inductance

r -’Q\ + Ground plane
= + Low leakage inductance

current transfonmer

+ dvifidt cmu'nlledbyﬂg |+
+ Driver same type as DUULT.

+ lgpcontrolled by duty factor “0D°
+ DLULT. - device under test
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BIM. MILLIMETERS INCHES
MIN. MAX. MIN. MAX.

A 424 4.65 0.167 0.183
b 0.69 1.02 0.027 0.040
bi(1) 1.14 1.78 0.045 0.070
c 0.36 0.61 0.014 0.024
D 14.33 15.85 0.564 0.624
E 9.96 10.52 0.392 0.414
S 2.41 267 0.095 0.105
(1) 4.88 5.28 0.192 0.208
F 1.14 1.40 0.045 0.055
H{1) 510 6.71 0.240 0.264
J) 2.41 2.92 0.095 0.115
L 13.36 14.40 0.526 0.567
L(1) 3.33 4.04 0.131 0.159
oP 353 3.94 0.139 0.155
Q 254 3.00 0.100 0.118
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Mote

« M = 0,052 inches to 0.064 inches [(dimension including

pratrugion), heatsink hole for HVM




