N-CHANNEL
IRF540/541/542/543 POWER MOSFETS

FEATURES

Lower Rps (on)

Improved inductive ruggedness

Fast switching times

Rugged polysilicon gate cell structure
Lower input capacitance

Extended safe operating area
Improved high temperature reliability

T0-220

IRF540/541 1542/543

PRODUCT SUMMARY

Part Number Vos Rpsony I
IRF540 100V | 0.0770| 28A
IRF5a1 sov |00770| 28A
IRF542 100V 0.100 25;\ »
IRF543 . 80V 0 100 éSAv

MAXIMUM RATINGS

Characteristics Symbol IRF540 IRF541 IRF542 IRF543 T

Drain-Source Voltage (1) . Voss 100 | 80 | 100 | 80 Vdc |

 Drain-Gate Voltage (Ras=1.0M)(1) . Vosa | 100 | 80 | 100 | 80 Vde
Gate-Source Voltage ) Vas o - 7;20 Vdc

| Continuous Drain Current Tc=25°C I 28 | 28 25 25 | Adc
Continuous Drain Current Tc=100°C b | 20 20 17 | 7 Ade |
Drain Current—Pulsed (3) ol oM 10 | 110 T 100 1100 Adc

| Gate Current—Pulsed e s Adc
S;ingle Pulsed Avalanche Energy (4) EA§ 774‘77 77 L 230 - ol omJ
Avalanche Current ,,,,‘AS;: ' 28 A
Total Power Dissipation @ Tc=25°C Pp 125 Watts

| Derate above 25°C B o to. | wW-C
Oty s Storeae T ‘o
Maximum Lead Temp. for Sc;ldering I N

Purposes, 1/8” from case for 5 seconds
Notes: (1) T;=25°C to 150°C
{2) Pulse test: Pulse width<300us, Duty Cycle<2%
{3) Repetitive rating: Pulse with limited by max. junction temperature
(4) L=0.44 mH, Vdd=25V, Rg=25(), Starting T;=25°C

To ‘ 300 °C |
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IRF540/541/542/543

N-CHANNEL
POWER MOSFETS

ELECTR'CAL CHARACTER'ST'CS (Tc=25°C unless otherwise specified)

—_—

f .
Symbol Characteristic Min | Typ | Max Units Test Conditions
Drain-Source Breakdown Voltage
| BV IRF540/IRF542 100| — — \ Vas=0V
ovess oo = = v ey,
‘ L!F§FS41/IF§F543 80 — | — '
! h - . CoTTTT - T Tt T T -
" Vasin | Gate Threshold Voltage rz.o T— # 4.0 Y VDS—VGS ID 250uA
, i L S - —
' lgss Gate-Source Leakage Forward T — — 100 | nA | Vgs=20V
l less | Gate-Source Leakage Reverse — | — |—-100| nA Vgs=—20V
; ) _ . . L
’ s | 2670 Gate Voltage —| = l 250 | uA | Vos=Max. Ratlng sz -0V
I R
| Drain Current - B — | — [ 1000 ‘F&ﬁ Vos=Max. Ratingx0.8, Vas=0V, Tc—125 c
On-State Drain-Source Current (2)
| IRF540/IRF541 28 — | — A
Dion) . 1 L. | Vps>lpon) X Rosionmax. Vas=10V
} IRF542/IRF543 260 — | — | A
] ; Static Drain-Source On- State ( ‘ T
| | Resistance (2) I
1 Rosion) | IRF540/IRF541 — 0.06 0‘077 Q | Vgs=10V, Ip=17A
\ IRF542/IRF543 — Joos|010' @
\ gts Forward Transconductance (2) 87| 13 - U VDS>50V ID—17A
' Ciss | Input Capacitance — 11500 — pF
Coss L Output Capacutance ——4500 - | pF | Vgs=0V, Vps=25V, f=1.0MHz
Crss +Raverse Transfer Capacuance — * 97(7!‘ - ,,Eﬂ o "’Mi‘ﬂ
taon) . Turn-On Delay Time - 15 23 ns
- . _ - e — —- Vpo=0.5BVpgs, Ib=28A, Zp=9.1Q
t Rise Time =~ | 72 | 110 | ns | (MOSFET switching times are essentially
i ot Turn_Off Delay Time — | 40 | 60 ! ns |independent of operating temperature)
{ | Fall Tlme i — |80 | 75 ns
| Total Gate Charge
L Q — | 39| 59 nC
9 {Gate- Source Plus Gate-Drain) Vas=10V, Ip=28A, Vps=0.8 Max. Rating
Qgs Gate Source Charg o — 178 12 nC (Gate eharge is essentially independent of
- - e e e em e —) OpETAting temperature.)
Qqd [ Gate-Drain (“Miller”) Charge — 119 38 | nC ‘
THERMAL RESISTANCE
Symbol | Characteristic | IRF540-3 Unit
Ringc . Junction-to-Case 4 K/W
. Mounting surface flat,
L Runcs | Case-to-Sink KW smooth, and greased
: Ringa Junction-to-Ambient \ MAX T K/W Free Air Operation
Notes: (1) Ty=25°C to 1560°C
{2) Pulse test: Pulse width€300us, Duty Cycle<2%
{3} Repetitive rating: Pulse width limited by max. junction temperature
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IRF540/541/542/543

N-CHANNEL
POWER MOSFETS

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

Symbol Characteristic Min | Typ | Max |Units Test Conditions

Continuous Source Current
(Body Diode)

ls IRF540/IRF54 1 - | = 28 A
IRF542/IRF543 - | — 25 A Modified MOSFET symbol D
Pulse Source Current{Body Diode}(3) showing the integral G@

lsm IRF540/IRF541 —_ | — 110 reverse P-N junction rectifier s
IRF542/IRF543 — | — | 100
Diode Forward Voltage (2)

Vsp | IRF540/IRF541 —| =] 25 \ Tc=25°C, Ig=28A, Vgs=0V
IRF542/IRF543 -] =123 A Tc=25°C, Is=25A, Vgs=0V

trr Reverse Recovery Time — | 150| 300 | ns T;=25°C, |g=28A, dlg/dt=100A/uS

Notes: (1) T,=25°C to 160°C

Ip, DRAIN CURRENT (AMPERES)

Ip, DRAIN CURRENT (AMPERES)

(2) Puise test

60

Tt T P ot |
\ )
| Vas=9V
50 ~ !
i Vo =BV
40 *
30 WVas=7V |
1
20 Vg5 =6V
10 v
Vgs=5V
|
L Vas =4V
Q 10 20 30 40 50 60
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS)
Typical Qutput Characteristics
50 ‘ v
Va =1av,/// Vas=9V -
40 80us pulse Test /
| /
a0 // Vos=8v |
20 /
/ Vgs=7V
10—
Vs =8Y
Vgs=5V ]
Vs =4V
[ 1 2 3 4

Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS)

Typical Saturation Characteristics

lo, DRAIN CURRENT (AMPERES)

Ip, DRAIN CURRENT (AMPERES)

50

40

30

20

0.1

. Pulse width<300us. Duty Cycle<2%
(3) Repetitive rating: Pulse with limited by max junction temperature

80us Pulse Test

Vos Moo XPosin me 197 125°C

/A
|

T,=25°C

T,=-65°C. /

/

/

| -7,=125°C

F—=1,=25°C
/#_/Tﬁ-ss“c

/A

2 4 6 8 10 12 14
Vs, GATE-TO-SOURCE VOLTAGE {VOLTS)
Typical Transfer Characteristics

T=T=TTTTTTT T TTTIT .
Tt T T 1T
T TTHTT I O O B
—HH -
OPERATION IN THIS AREA
1S LIMITED 8Y RosiomH-H
b |
T
!
10us
b e cf = o b g o o e e
= = 100us
3 LN
4 N ims
k4 N
v 2 ‘q N
’ N\
N N 10ms‘
LLAUING S l
- T T h 1
[ Tc=25°CH }
[—7,=150°C MAX
5 Rl = 1.0KMW ] 100ms
|— SINGLE PULSE
|
RS
2 5 10 20 50 100 200 50

Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS)
Maximum Safe Operating Area
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N-CHANNEL
IRF540/541/542/543 POWER MOSFETS
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Maximum Effective Transient Thermal Impedance Junction-to-Case Vs. Pulse Duration
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Typical Transconductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage
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IRF540/541/542/543

N-CHANNEL
POWER MOSFETS

3000 \ l
Vi =0V
MHz
2400 ss=Cgs+Cyd. Cos SHORTED
Crss=Cqd
Coss= Cds + 293Cad
-~ Cgs+Cgd
lﬁ. \ | =Cds+Cgd
w
& 1800 \
z
=
= Ciss
5] \ ‘
S N\
<« 1200
G \ \
g
— Coss
600 b
- Crss
0 10 20 30 40 50

Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS)

Typical Capacitance Vs. Drain to Source Voltage

05 [
@&
H
3
C 04
g
< R N
% Vas =10V
@03 j
S Rpson) MEASURED WITH CURRE B
w PULSE OF 2.0us DURATION I
2 INTIAL Tj=25°C | |
3 02| (HEATING EFFECT OF 2 0us ™
é PULSE IS MINIMAL) :
Ly Il
: 1 /1
= o1 1
g ° T 7 [Ves=20v |
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£ i
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i | ;
0 20 20 50 80 T00

Ip, DRAIN CURRENT (AMPERES)

Typical On-Resistance Vs. Drain Current

160

140

100 AN —

120 AN S

80 t \

Po, POWER DISSIPATION (WATTS)

: N

|

0 20 40 60 80 100 120 1
Tc, CASE TEMPERATURE (°C}

Power Vs. Temperature Derating Curve

Vgs, GATE-TO-SOURCE VOLTAGE (VOLTS}

Ip. DRAIN CURRENT (AMPERES)

25

20

5
/ 1= 34A

[} 20 a0 60 80
Qg, TOTAL GATE CHARGE (nC)

Typical Gate Charge Vs. Gate-To-Source Voltage

100

30 } T ‘

24 ~ ‘[ —
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25 50 75 100 125
Ta, AMBIENT TEMPERATURE (°C)

150

Maximum Drain Current Vs. Case Temperature
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