1 e Ll ~ !

13 D [] 4sssus2 0008458 & | pata Sheet No. PD-9.373G
INTERNATIONAL RECTIFIER T-37-13

INTERNATIONAL RECTIFIER |JCR

REPETITIVE AVALANCHE AND dv/dt RATED*
LOWER ON STATE RESISTANCE, 175°C OPERATING TEMPERATURE

HEXFET°  TRANSISTORS IRF540

b IRF541
N-CHANNEL IRES542
POWER MOSFETs ¢ -
s IRF543
100 Volt, 0.077 Ohm HEXFET Product Summary
- B Plasti
T0-220A stic Package Part Number | BVpsS HDS(on) ID
The HEXFET® technology is the key to International -
Rectifier's advanced line of power MOSFET transistors. IRF540 100 0.077 28
The efficient geometry and unique processing of this latest o8
“State of the Art” design achieves: very low on-state IRFS41 80 0.077
resistance combined with high transconductance; suparior IRF542 100 0.100 25
reverse energy and diode recovery dv/dt capability. \RF543 80 0.100 25

The HEXFET transistors also feature all of the well
established advantages of MOSFETs such as voltagp FEATURES:

control, very fast switching, ease of paralleling and i .

temperature stability of the electrical parameters. n Hepetlt!ve Avalanc_he Ratings
M Dynamic dv/dt Rating

They are well suited for applications such as switching i Q H

power supplies, motor controls, inverters, choppers, audio W Simple Drive Re_qu'rements

amplifiers and high energy pulse circuits. B Ease of Paralleling

CASE STYLE AND DIMENSIONS 1054 {0 415)

287 0.113} [* 10 29 (04051 ]
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Case Style TO-220AB
Dimensions in Millimeters and (Inches)

15.09 (0.594)
MAX.

“This data shest applies to product with batch codes that begin with a digit, le. 2A38
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Absolute Maximum Ratings
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Pacarneter IRFB40, IAF541 IRF542, IRF543 Units

Ip @ T¢ = 25°C Continuous Drain Cument 28 25 A
ip @ T¢c = 100°C  Continuous Drain Cument 20 17 A
Iom Pulsed Drain Current ® 110 100 A
Pp @ Tg = 26°C  Max. Power Dissipation 150 w

Linear Derating Factor 10 WK®-
Vgs Gate-to-Source Voitage +20 v
Eas Single Pulse Avalanche Energy @ 230 md’

{See Fig. 14} -

I AR Avalanche Current @ 28 A

(Rapetitive or Non-Repetitive) (See EaR!
EAR Repetitive Avalanche Energy © (33915'AR’ m.)
dv/dt Peak Diode Recovery dvidt @ (Seei‘lsg . Vins
T ) Operating Junction ~ -65 to 176 °oc”’
TsTG Storage Temperature Range

Lead Temperature 300 {0.063 in. {1.6mm) from case for 10s) °C

Electrical Characteristics @ T, = 25°C (Unless Otherwise Specified)

Parameter Type | Min. Typ. Max, | Units Test Conditions
BVpgs Draln-to-Source Breakdowri Voltage {RFB40 | 409
IRF542 _ — v Vgs = OV, Ip = 250 pA
IRFB41 | g4
IRF543
Rps Static Drain-to-Source RF40| _ | .
(o} Oa-State Resistance ® 1RF541 V012 0 | ves =10vip = 1A
IRF542 '
RFs43| — .0.080 | 0.100.
i On-State Drain Current ® 1RF540
Dlen) Resat | 28 | — | a | Vos > Ipion) X Rps(on) Mex.
IRF541 " Vgs = 10V
IRF543
Vgsith) Gate Thresheld Voltage ALL 20 - 4.0 \' Vps = Vgs: Ip = 250pA
Ofs Forward Transconductance @ ALL 8.7 13 - S0 | Vps = 50V, Ips = 17A
Ipgs  Zefo Gate Voltage Drain Current ALL - - 250 uA Vps = Max. Rating, Vgg = OV
- - 1000 Vps = 0.8 x Max. Rating
Vgs = 0V, T = 150°C
lgss Gate-to-Source Leakage Forward ALL - - 500 nA Vgs = 20V
Igss  Gateto-Source Leakage Reverse aw |~ — | -s00| na | vgs = -20v
Qg Total Gate Charge ALL - 39 59 nC Vags = 10V, Ip = 28A
Vps = 0.8 x Max. Rating
Qgs  Gateto-Sourca Cherge AL | — |78 | 12 | nC Sgesﬁg. 18
di Gata-to-Drain {“Miller'} Charge - 19 38 nC {Indk dent of operati p )
tdlon)  Turm-On Delay Time ALL — 15 23 ns Vpp = S50V, Ip = 28A, Rg = 9112
t Rise Time ALL - 72 110 ns Rp = 1.8Q
tdoth  Tun-Off Delay Time ALL - 40 60 ns | See Fig. 15
t Fall Time ALL - 60 75 ns (independent of operati p )
Lp Internal Drain Inductance ALL - 45 - nH | Measured from the drain Modified MOSFET symbol
lead, 6mm (0.25 in.) from showing the internal
package to center of die. inductances. J
Ls Internal Source Inductance ALL - 75 - nH Measured from the source
tead, 6mm (0.25 in} from
package to source bonding
pad. 9
Ciss Input Capacitance ALL - 1500 - pF Vgs = OV, Vpsg = 25V
Coss Output Capacitance ALL - 500 - pF f = 1.0 MHz
Ciss Reverse Transfer Capacitance ALL - 90 — pF See Fig. 10
C-208
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Source-Drain Diode Ratings and Characteristics
Parameter Type | Min. Typ. | Max. | Units Tast Conditions
Is Continuous Source Cuirent ALL - - 28 A Modifisd MOSFET symbot showing the integral
{Bady Diode) Reverse p-n junction rectifier. J
tsm  Pulsed Source Curent ALl — 1 - Tl a §
{Body Diode) @ s
Vgp Dioda Forward Voltage ® aL | - — | 28 V | Ty =25°, I = 284, Vgg = OV
Yy Reverse Recovery Time ALL 70 150 300 ns Ty = 25°C, fp = 28A, dikit = 100 Als
QRrR Reverse Recovery Charge ALL 0.44 0.91 1.9 uC
ton Forward Tum-On Time ALL | Intrinsic turn-on time is negligible. Trm-on speed is substantially controlled by Lg + Lp.
Thermal Resistance
Rihyc  Junctionto-Case ALL - - 10 |KW®
Riycg  Case-to-Sink ALL - 0.50 — |KW ®| Mounting surface flat, smooth, and greased
Rthya  Junctionto-Ambient ALL - - 80 |KW ® Typical socket mount
Typical SPICE Computer Model Parameters (For More Information See Application Note AN-975)
st | W | tum, | Tmempm, | vowwmevs, | viom, Rl (@, R2 (), RG (@,
Device MOSFET Channel Channel Mobility Surface Threshold Drain Source Gate
Modal Width Length Modulation Mobility Voltage Resistance Resistance Resistance
Al 3 1.226 12 0.04 450 357 018 0.02 05
CGSO ph, CGD (A E1 (), LD (nH) LS (nH), LG (nH), IS (A), RS (@),
Sate Sate- Voltage Dependent _Drain  Sourca “cate Diode Diode
Capacitance Copaci Valtage Source Cument Redistance
730 ca 4 + 095 VDG 45 76 75 a6 x10M3 0.011
€4 = 1200 pf + 5.39 x 1020 (V20 - 2.45 x 1021 (vgg22
@ Repetitive Rating; Pulse width limited by @ Igp = 28A, dildt < 170A/us, ® KW =°Cw
Rm" jmcﬁanx peral b".(see figure 5) Vpp = BVpgs, Ty s 175°C WK = W/°C
to current FET reliabllity report Suggested Rg; = 9.10
@ L@=V %oiH%Sl\?/éS;u;sng,TJ - = @ Pulse width < 300 ps; Duty Cycle =< 2%
Paak Iy, = 28A,
2
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Fig. 1 — Typical Output Characteristics
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Vg GATE-TO-SOURCE VOLTAGE (VOLTS)

Fig. 2 — Typical Transfer Characteristics
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Fig. 5 — Maximum Effective Transient Thermal Impedance, Junction-to-Case Vs. Pulse Duration
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Fig. 6 — Typlcal Transconductance Vs. Drain Current
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Fig. 8 — Breakdown Voltage Vs. Temperature
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Fig. 7 — Typical Source-Draln Diode Forward Voltage
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3000 Vgg = OV, f = 1MHz 20 In = 28A
Ciss = Cgs * Cgd Cgs SHORTED &
- e Vo = BOV
2400 frss ~ Cod ) g 16 - vDS 50V
. - ps =
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Fig. 10 — Typlcal Capacitance Vs. Drain-to-Source Volitage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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Fig. 12 — Typical On-Resistance Vs. Drain Current Fig. 13 — Maximum Drain Current Vs. Case Temperature
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Fig. 16a — Basic Gate Charge Waveform Fig. 16b — Gate Charge Test Circuit
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*Fig. 18 — Typical Time to Accumulated 1% Gate Failure *Fig. 19 — Typical High Temperature Reverse Bias

(HTRB) Failure Rate

*The data shown Is correct as of January 15, 1987. This information is updated on a
quarterly basis; for the latest reliability data, pleass contact your local IR field office.
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