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$_/ N-CHANNEL MOSFET
IRFS40N

jﬁ%%ﬁ MAIN CHARACTERISTICS
ID 35A
Vbss 100V oD
Rdson (Vgs=10V) 45mQ
—
6 H—}
—
)ﬂ;‘@ APPLICATIONS
o E o0 ® |oad Switch O3
® ik 75 1A il ® PWM Application
® L B ® Power Management
ey FEATURES
©® S i yay Rl A ® Advanced Trench Technology
o Fr &M EAn ® RoHS and Reach Compliant
Yl P AR ® Halogen and Antimony Free
® LY ® Moisture Sensitivity Level 3 TO-220F TO-220
EnhEEAEYRBTENER A SR
AEVETTER
A4 FR it 7K (] N B | ZIRBOR | 2R R
(Pb) (Hg) (cd (Cr(VI)) | (PBB) (PBDE)
(FRER) | <01% | <0.1% | <001% | <0.1% <0.1% <0.1%
5 LR AE o o o o 9 9
LR i o o o o 9 g
(SN o o o o o 9
BE{ES o o o o o I
15 R} x o o o 0 e
0: FINZICRINERIE SI/T11363-2006 kIR EER LA
yioag | x FoRZLRIEEEE SIT11363-2006 ARfEFIFREER.
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SHEN ZHEN LIMAN SEIMCONDUCTOR TECHNOLOGY.CO.LTD IRF540N

#tRAHE[E ABSOLUTE RATINGS (Tc=25C)

m H i ¥ OE oAz
Parameter Symbol Value Unit
I R A — YRR LA L
. Vbss 100 Vv
Drain-Source Voltage
. . Ip
HESER AR R 5
- S T=257C 3 A
Drain Current-continuous 23
T=100C
= VAT I . i
ﬁﬁ%@ﬁ&%ﬁ o 140 A
Drain Current — pulseNote 1
I e MR L
25 \
Gate-Source Voltage Vess
Bk A e
Single Pulsed Avalanche EnergyNote 2 Eas 750 mJ
HE TR
Avalanche Energy, Repetitive Note3 | EAR 4 mJ
HE T AR
Avalanche Current, RepetitiveNote3 | AR 33 A
TE R R
Peak Diode Recovery dv/dt dv/dt 6 v/ns
(Vds=0~480V, Igp<Ip)
FERLThH TO-220F |Po 40 W
Power Dissipation TO-220 |Tc=25T 130
H¢ e 4 e S A R R
Operating and Storage Temperature |T;, Tsrg -55~+150 T
Range
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SHEN ZHEN LIMAN SEIMCONDUCTOR TECHNOLOGY.CO.LTD

IRF540N

4% ELECTRICAL CHARACTERISTICS

m H
Parameter

5
Symbol

AR

Tests conditions

=/
Min

i B
Typ

=N

Max

BAfL
Units

*A4%E Off —Characteristics

e — VR s

Drain-Source Voltage

BVbss

Ip=250A, Ves=0V,T =25°C

100

TR IR

Zero Gate Voltage Drain Current

Ipss

\V/bs=100V,Ves=0V, Tc=25C

10

MA

TE e AR A U FELAR
Gate-body leakage current,
forward

lessk

\Vps=0V, Vags =25V

100

nA

S Ie) MBI A s FEL AT
Gate-body leakage current,
reverse

lessr

\Vps=0V, Vs =-25V

-100

nA

EA K% On-Characteristics

EIIENEENES
Gate Threshold Voltage

\/Gs(th)

Vbs = Ves, [0=250pA

20

4.0

FRAS Sl RE
Static Drain-Source
On-Resistance

Rbs(on)

Ves =10V, Ip=18A

35

45

mQ

2% Dynamic Characteristics

TN ER
Input capacitance

Ciss

ot L

Output capacitance

COSS

\/ps=25V,
Vas =0V,

SR A LA

Reverse transfer capacitance

Crss

f=1MHz

1520

pF

344

pF

98

pF

Tel:

0755-81457900
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Fax: 0755-81457901
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SHEN ZHEN LIMAN SEIMCONDUCTOR TECHNOLOGY.CO.LTD
IRF540N

F ¥ ELECTRICAL CHARACTERISTICS

Fr =451 Switching Characteristics

ZEIRFE] Turn-On delay time ta(on) Vpp=50V,Ip=35A,Rc=25Q - | 18] - | ns
_FHiE] Turn-On rise time te Ves=10V - l475| - | ns
ZEIRE ] Turn-Off delay time ta(off) - 169 - | ns
TR E Turn-Off Fall time s - [122] - ns
WK B A S Total Gate Charge Qq \Vps=80V , - 37| -1 nC
Mt—J5 a1 Gate-Source charge Qgs Io=35A 171 -1 ne
W —iR i Gate-Drain charge Qgd Ves =10V - [ 18| - | nC
Wbz FH Gate Resistance Ry f=1MHz - 056 - | Q

R — VB R R B K HE(E Drain-Source Diode Characteristics and Maximum Ratings
1E [ B RS FLIAR
Maximum Continuous Drain Is - | 35| - A
-Source Diode Forward Current
1E Jm) s Fe

Drain-Source Diode Forward 2 Ves=0V, Is=35A - 108912 V
\/oltage

R RS ]
Reverse Recovery Time Trr

Vs = 0V, Ig = 35A, dI/dt
R L P A =100A/us 250 c
Reverse Recovery Charge Qre H

#4%HE THERMAL CHARACTERISTIC

oA e it P
Parameter Symbol Value Unit
G538 S
Thermal Resistance, TO-220 Rin(c) 0.96 CIW
Junction to Case TO-220F 3.12
S5 B EE ) FBH o
Thermal Resistance, Junction-to- Rth(-A) 62.5 C/W
Ambient
NOTES:

1. Drain current is limited by maximum junction temperature.
2. Repetitive rating : pulse width limited by junction temperature.
3.L=0.6mH, IAS =35A, VDD = 50V, RG=25Q, Starting at TJ = 25°C
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SHEN ZHEN LIMAN SEIMCONDUCTOR TECHNOLOGY.CO.LTD IRF540N

4:1F#h28 ELECTRICAL CHARACTERISTICS

100 A | | 1

VES = 15 W . ——
H E 1 # ——
VES = 12 M ’,.—-fq-"ﬂg-i'_ﬁ
VGS £ 100Y =il e EE
e |
@ WiGs =7V E‘ 10
= ] < 7
5 /;/ >
= | gqc
= s 6 v 150C
S WS =5 , / ‘
= ]
,," J,f Notes:
= 717 1.250us pulse test™|
_ Moo a / 2V =40V
0 A WGS = 8 i s
2 3 4 5 6 7 8 9 10
ov 10 % Ve VI
Wog, Drain to Source Voltage (W)
Fig1. Output characteristics TJ= 25°C Fig2. Transfer Characteristics
100n F
15 V 4
o /
£ / @
o / Q
> / (g} LITSH
o] = T
> ~
3 / g L
© / i BN \""'54&2
2 il N\
GJ A Y
et 1
i / .
LD \h._... 3
1M0pF
2 ¥ 100 m V 100 V
¢C bR Drain to Source Voltage
Gate Charge
Fig3. Gate charge characteristics Fig 4. Capacitance Characteristics
4.0 1.20
3.5 1.16
/
3.0 § 110
= N /
E 25 ] E 1.05 C
E 20 // % 1.00
[=]
% 1.5 / 5 0.95 /
i
10 — Notes: B Nates.
= 1.V =0V
= — ; r'; ;;gx i 2.1,=250pA
00 | 00 [
75 B0 25 0 25 50 75 100 125 150 -5 50 25 0 25 50 75 100 125 150
T el T el
Fig 5. RDS(ON) vs junction temperature Fig 6. BVDSS vs junction temperature
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SHEN ZHEN LIMAN SEIMCONDUCTOR TECHNOLOGY.CO.LTD IRF540N

¥FE# 28 ELECTRICAL CHARACTERISTICS

100 A / 1.2 ohm

A 3
LNASR] e

VGS 6V

VGy =7

Source Current
\\
Drain to Source Resistance

) ves =8
0 A 0 ohm VES =10V 39V

0V _ 2V 5 A ) 100 A
Source to Drain Voltage Drain Current

\
—

Fig 7 . Forward characteristics of reverse diode Fig 8. Drain-source on-state resistance

T,= 25°C
= 12 ! ! ' Operation in This Area
< N lp =1mA - R
= . is Limited by R
g 1 oy s 2 S
E - E / f,f".,‘\ ‘-.‘_‘\‘ e Q‘E
= N < PG e Ty
sg ! N P e e Y 1
2N \ 8 I
52 o5 < :
Es £10't
3 N cut :
y i 0.8 fa) u £
O N =2 T .
E 07 N L 1T=25C
8 K 2T=150°C
T 'L 3Singe Puse
80 40 0 40 80 120 160 e o .
T,, Junction Temperature(°C) Vs Drain-Source Voitage [V]
Fig 9. VGS(TH) vs junction temperature Fig 10. Safe operating areaTc= 25°C
0 F—D=08 0 1
g 3 @ it b1 At i 0§ A it i 4 ok -
§ — ) § :
A ST E e =
[ | ! 7 0.2 e g
g 0.05 Notes: ) g et 14 T _,./:/‘:' Nt
S0 L 12y Jolt)=8.12C IW Wax FM e T A 02, 100960 M Nax
£k 0.02 2Duty Factor, D=tylty £ =E ;]“ gasiii ,//;Zr ZDeutngactolr,Dﬂmz
g TanTerPon’ %o yel) g B 3TonTePou"Zg gt
9 / f 0.024 /’_/l -
T f Pai N /“u.‘o{//}-’“ T 1 “““
- single pulse d - P \ R
.'ﬂ,_| B i s’ingle pulse
| | | | | | I |||1j‘ lllll;l‘ LAiii) IEI i)
1E.5 164 1E23 0.01 0.4 1 10 1l 1€ 1E-4 1€ 0.01 0.1 1 10
t, Square Wave Pulse Duration [sec] t, Square Wave Pulse Duration [sec]

Fig 11. Transient thermal impedance (TO-220F)  Fig 12. Transient thermal impedance (TO-220)
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SHEN ZHEN LIMAN SEIMCONDUCTOR TECHNOLOGY.CO.LTD

IRF540N

4ME R~ PACKAGE MECHANICAL DATA

TO-220F

P

_@P1

COMMON DIMENSTONS

o

DEP SYMBOL mn
& m 4 £ MIN | Nou | wax
i 4. 50 1. 70 4. 90
w A1 24 2,54 2.74
#A2 (). 38 (1. 13 0. 18
- 43 2. 66 2. 76 2. 86
a e S — w Bl 123 | 1.28 | 1.38
1 #h2 0. 75 0. 80 (. 85
C} g A2 B3| 128 L43
- | #( 0. 15 (1. 50 0. 6
[a] G 1Y ) 15.67 | 15.87 [ 16.07
8] N L Wl | 9.04 | 912 | 920
*o 2.49 2. 54 2. 59
\T/ *f 10, 00 10, 16 10, 32
; . B H--—
L& o, o H. 40 o, 00
. = I'l 13. 50 13. 90 14, (0
#F2 3. 20 3.30 3. 40
- A3 G .80 | 800 | 820
Gl . 90 7.00 7.10
B2 K 1), 65 0,70 0,75
#L 12. T8 12, 98 13. 18
£ #.1 313 3.23 3. 33
e L2 7.70 7. 80 7,90
Ll i 6. BREF
L # P 3. 08 3. 48
—8 § Pl 1. 10 1. 50 1. 60
§ P2 {). 95 1., (0 1. 05
1 *41 3 isd 7’
DEP (. 05 0. 10 (). 15
Ee B R T
T @) q
a1
TO-220
B A COMMON DIMENSTONS
= j MM
= _{,9& Al SMBOL T Nou | wax
e o A 4.47 | 4.57 | 4.67
o M 12 J1.27 [1.32
= | \ I A2 [2.57 [2.67 [2.71
7. (29 B [12 127 |13
1 B1 0.71 [0.81 0.9
ol B2 [1.27 [1.37 [1.42
[ 0.33 10.38 |0.43
_(H 3_ D 8.80 19.00 |9 20
- | ! E 10.00 [10,20 |10.40
B DN o \ M1 EL_19.96 |10.16 |10.26
B () (! vl B2 |7.70 [7.90 |8.10
f | =g e 2.54 BSC
0l FI_ [2.64 [2.74 [2.84
B (]| = F2_ ]3.40 [3.50 |3.60
= |l F3_ [12.20 [12.40 [12.60
Il L |13.36 |13.56 |13.76
RN | C LI 203 [2.23 |2.43
\F E#I_e L : GP |3.75 |3.85 |3.95
] 3 5 7
0] 5 7 9°
= 9‘-2 ,fjﬂﬁ\? 02 2° 4° 6°
o O O o
|
|
El
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