Rugged Power MOSFETSs

IRF540R, IRF541R
IRF542R, IRF543R

Avalanche Energy Rated
N-Channel Power MOSFETs

27A and 24A, 100V-60V
ros(on) = 0.085Q and 0.11Q

Features:

B Single pulse avalanche energy rated
B SOA is power-dissipation limited

B Nanosecond switching speeds

B Linear transfer characteristics

B High input impedance

The IRF540R, IRF541R, IRF542R and IRF543R are ad-
vanced power MOSFETs designed, tested, and guaranteed
to withstand a specified level of energy in the breakdown
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N-CHANNEL ENHANCEMENT MODE

TERMINAL DESIGNATION

avalanche mode of operation. These are n-channel en- — [ SOURCE
hancement-mode silicon-gate power fi.ezld-.effect transis- ORAIN S E—
tors designed for applications such as switching regulators, (FLANGE) ™ P_’_———f‘_‘ DRAIN
switching converters, motor drivers, relay drivers, and driv- O —
ers for high-power bipoiar switching transistors requiring == =
high speed and low gate-drive power. These types can be ] GATE
operated directly from integrated circuits. TOP VIEW 205-39528
'Fl)'::kl:gFe .types aresuppliedin the JEDEC TO-220AB plastic JEDEC TO-220AB
Absolute Maximum Ratings
P t IRF540R IRF541R IRF542R IRF543R Units
Vos Drain - Source Voltage @ 100 60 100 60 Vv
Voen Drain - Gate Voltage (Res = 20 KQ) @ 100 60 100 60 \
lo @ Tec =25°C Continuous Drain Current 27 27 24 24 A
lo @ Tc = 100°C Continuous Drain Current 17 17 15 15 A
lom Pulsed Drain Current ® 108 108 96 96 A
Vas Gate - Source Voltage +20 Vv
Po @ Te=25°C Max. Power Dissipation 125 (See Fig. 14) w
Linear Derating Factor 1.0 (See Fig. 14) w/eC
Eas Single Pulse Avalanche Energy Rating @ 230 mj
}.:tg (S)t%?':lég;n'?e;#:gg:la?sr:ngange -5510150 °C
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C
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Rugged Power MOSFETs

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

IRF540R, IRF541R
IRF542R, IRF543R

Parameter Type Min, | Typ. | Max. | Units Test Conditions
BVoss Drain - Source Breakdown Voltage IRF540R -
IRF542R 100 — — A Ves = 0V
1RF541R -
IRF543R 60 — - lp = 250puA
Vesum__ Gate Threshold Voltage ALL 2.0 — 40 Vos = Vas, Ip = 250u A
lgss Gate-Source Leakage Forward ALL — — 500 nA Ves = 20V
lass Gate-Source Leakage Reverse ALL — — ~-500 nA Vgs = -20V
loss Zero Gate Voltage Drain Current — — 250 LA Vos = Max. Rating, Vas = OV
ALL = — 11000 | gA | Vos = Max. Rating x 0.8, Vos = OV, To = 125°C
loem  On-State Drain Current @ IRF540R | 5 _ _ A
:zig:;g Vbs > Ipion X Roston max., Ves = 10V
REsa3R| 24 | — | — A
Roswom  Static Drain-Source On-State IRF540R
" Resistance ® IRF541R| — | 007 | 0085, Q _ _
|RFSa9R Vas = 10V, Ip = 15A
IRF543R — 0.09 0.11 Q
On Forward Transconductance @ ALL 6.0 10 — S(U) | Vbs > loien X Rostonimax, lo = 15A
Ciss Input Capacitance ALL — 1275 — pF Vas = OV, Vos = 25V, f = 1.0 MHz
Coss Output Capacitance ALL - 550 — pF See Fig. 10
Cres Reverse Transfer Capacitance ALL — 160 — pF
taton Turn-On Delay Time ALL — 16 30 ns Voo = 30V, Ip = 15A, Zo = 4.7Q)
t Rise Time ALL — 27 60 ns See Fig. 17
taom ___ Turn-Off Delay Time ALL — 38 80 ns | (MOSFET switching times are essentially
t Fall Time ALL — 14 30 ns independent of operating temperature.)
Qg Total Gate Charge ALL _ 38 60 nG Vas = 10V, lo = 34A, Vps = 0.8 Max. Rating.
{Gate-Source Plus Gate-Drain) See Fig. 18 for test circuit. (Gate charge is
Qqs Gate-Source Charge ALL — 17 — nC essentially independent of operating
o ar A e temperature.)
Qqa Gate-Drain (“Miller”) Charge ALL — 21 — nC
Lo internal Drain inductance — 3.5 - nH Measured from the Modified MOSFET
contact screw on tab symbol showing the
to center of die. internal device
ALL — 45 - nH | Measured from the inductances.
drain lead, 6mm (0.25
in.) from package to Lo
center of die.
Ls Internal Source Inductance ALL — 75 - nH Measured from the 6 s
source lead, 6mm
(0.25 in.) from s
package to source vics- eress
bonding pad.
Thermal Resistance
RwC _Junction-to-Case ALL - — 1.0_| °C/W
RinCS __Case-to-Sink ALL e 1.0 - °C/W | Mounting surface flat, smooth, and greased.
RmJA Junctlon-to-Ambient ALL — — 80 °C/W | Free Air Operation
Source-Drain Diode Ratings and Characteristics
ls Continuous Source Current IRFS40R | _ - 27 A Modifled MOSFET symbol
{Body Diode) IRF541R showing the integral
IRF542R 4 A revarse P-N junction rectifier.
RFS43R| — | — | 2
lsw  Pulse Source Current IRFs40R [ — T8 | & ¢
(Body Diode) @ |RF541R
IRF542R Bach-akene
IRFE43R| — | — | 9% | A
Vso  Dlode Forward Voltage ® :sggﬁ); _ - 25 V | To=285°C, ls = 27A, Vas = OV
el — | — | 23 V | Tc=25°C, Is=24A, Vas = OV
t Reverse Recovery Time ALL - 500 - ns | T,=150°C, Ir = 27A, dlir/dt = 100A/us
Qan Reverse Recovered Charge ALL - 29 - uC T, =150°C, le = 27A, dir/dt = 100A/us
ton Forward Turn-on Time ALL Intringlc turn-on time Is negligibie.

Turn-on speed Is substantially controlled by Ls + Lo.

@ T,=25°C to 150°C.

@ Pulse Test: Pulse width < 300us, Duty Cycle < 2%.

@ Repetitive Rating: Pulse width limited by max. Junction temperature. See Translent Thermal Impedance Curve (Fig. 5).
@ Vep = 25V, starting T, = 25°C, L = 440 uH, Rgs = 500, lpean = 28A, See figures 15, 16.
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Rugged Power MOSFETs

IRF540R, IRF541R
IRF542R, IRF543R
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Rugged Power MOSFETs

IRF540R, IRF541R
IRF542R, IRF543R
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Rugged Power MOSFETs

IRF540R, IRF541R
IRF542R, IRF543R
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Fig. 12 — Typical On-Resistance Vs. Drain Current
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Fig. 14 — Power Vs, Temperature Derating Curve
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Fig. 17 — Switching Time Test Circuit
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Fig. 15 — Unclamped Energy Test Circuit
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Fig. 16 — Unclamped Energy Waveforms
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Fig. 18 — Gate Charge Test Circuit




