SAMSUNG ELECTRONICS INC B7E D NN 7964142 D0L7374 D34 EESMGK

* 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
IRFS740/741/742/743
PRODUCT SUMMARY
| Part Number Vos Rps(on) Io
IRFS740 400V 0.550 5.5A
IRFS741 350V 0.55() 5.56A
IRFS742 400V 0.8002 4.5A
’,,, —
IRFS743 350V 0.800Q 4.5A
ABSOLUTE MAXIMUM RATINGS
Characteristic Symbol | IRFS740 IRFS741 IRFS742 IRFS743 Unit
7p7re§§n-Source Voltage (1) Vbss 400 350 400 | 350 Vdc
Drain-Gate Voltage (Ras=1.0M{}(1) Vogr 400 . 350 400 350 vdc
Gate-Source Voltage | Ves +20 Vdc
Continuous Drain Current Tc=256°C o 55 55 4.5 4.5 Adc
Continuous Drain Current Tc=100°C | b 3 3 2.5 2.5 Adc
Drain Current—Puised (3) Iom. 40 40 33 33 Adc
| Gate Current—Pulsed lam +1.5 - Adc
Single Pulsed Avalanche Energy (4) Eas 7 157 mJ
Avalanche Current ) ) lag 5.5 A
i Total Power Dissipation at Tc=25°C Po 40 Watts
Derate above 25°C 0.32 7 W/°C
Operating and Storage _ o
| Junotion Temperature Range | T 5010 150 ©
Maximum Lead Temp. for Soldering o
Purposes, 1/8" from case for 5 seconds o 300 ¢

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=9.1mH, Vgg=50V, Rg=25(}, Starting T;=25°C
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N-CHANNEL
IRFS740/741/742/743 POWER MOSFETS

ELECTRICAL CHARACTERISTICS (tc=25°C unless otherwise specified)

Symbol Characteristic Min| Typ | Max |Units Test Conditions
Drain-Source Breakdown Voltage Vgs=0V, Ip=250uA
BVpss | IRFS740/742 400| — — v
IRFS741/743 350 — — .
Vasitny | Gate Threshoid Voltage 2.0 — 4.0 V | Vps=Vags, Ip=250uA
less | Gate-Source Leakage Forward —_ = 100 | nA | Vgs=20V
lass | Gate-Source Leakage Reverse | — | — |-100] nA Vgs=—20V
| Zero Gate Voltage Drain Current — | — | 250 | uA | Vps=Max. Rating, Vas=0V
pss — | — |1000 Vps=0.8Max. Rating, Tc=125°C
On-State Drain-Source Current {2) . Vps28.8V, Vgs=10V
Ipien) | IRFS740/741 10| — — A
IRFS742/743 83, — —
Static Drain-Source On-State
Resistance (2} Ves=10V, Ip=5.2A
Ros(ony | IRFS740/741 - | — |055| Q)
IRFS742/743 — | — |[0.80
Ofs Forward Transconductance (2} 58| 87 — U | Vos=5QV, Ip=5.2A
Ciss Input Capacitance — |1500| — pF | Vgs=0V
Coss | Output Capacitance — | 178 — pF | Vps=25V
Ciss | Reverse Transfer Capacitance — | 75 — pF | f=1.0MHz
t Turn-On Delay Time — | 14 21 ns
don id Vop=0.5 BVpss, Ip=10A, Zo=9.1{)
|t | Rise Time — | 27 | 41 | ns | (MOSFET switching times are essentially
taom | Turn-Off Delay Time — | 50 75 ns | independent of operating temperature)
ts Fall Time — | 24 36 ns
Total Gate Charge
Q — | 42 63 | nC
9 (Gate-Source Pulse Gate-Drain) Ves=10V, Ib=10A, Vps=0.8Max. Rating
Qgs | Gate-Source Charge _ |60 90 | nc {Gate Fharge is essentially independent of
-4 operating temperature.)
Qga | Gate-Drain {"Miller") Charge — | 21 32 l nC

THERMAL RESISTANCE

Rinuc Junction-to-Case Max 3.12 K/w
Rics Case-to-Sink Typ 0.5 K/W | Mounting surface flat
Rihya Junction-to-Ambient Max 80 K/W | Free Air Operation

Notes: (1) Ty=25°C to 150°C
(2) Pulse test: Pulse width€300us, Duty Cycle<2%
(3) Repetitive rating: Pulse width limited by max. junction temperature
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N-CHANNEL
IRFS740/741/742/743 POWER MOSFETS

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

Symbol]‘ Characteristic Min{ Typ | Max |Units Test Conditions
‘; Continuous Source Current I
ls | (Body Diode)
| IRFS740/741 - = 10 A Modified MOSFET integral
IRFS742/743 — | = 8 reverse P-N junction
r e s g D
Pulse Source Current (3) rectifier
Ism | IRFS740/741 — | — , 40 A G s
IRFS742/743 — | = 32
Diode Forward Voltage (2}
Vsp | IRFS740/741 — | =120 ) Tc=25°C, Is=10A, Vgs=0V
IRFS742/743 —| =] 19 Tc=25°C, Is=8A, Vgs=0V
ter Reverse Recovery Time — 1370 — ns Tj=25°C, Ir=10A, dlg/dt=100A/uS

Notes: (1) T;=25°C to 160°C
(2) Pulse test: Pulse width<300us, Duty Cycle<2%
(3) Repetitive rating: Pulse with limited by max. junction temperature
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IRFS740/741/742I743 POWER MOSFETS

T T 7 T
A o T ] ‘
- 2 T i i Tt I i A i [ !
z — - I o i
:ﬁn | i I | i {
PRk == : i S ;
- ] i
£z - Dlo ] o ‘ ? ] 1 S '
£ = r * — pany
g z 0.5 J " - e — v . z 4 - + i
ol ! f ~ T b ' T }
i D=0.2 ! T Vi N | 1L !
L3 02 T ot = t 1% t HH— t
et ! )
B8 P ]
Ng ; ! A i
32 9 |o=o0.0sl1) 4 A o e s . R Pou a8
=, s B T T ] 1]
Eg [ —[p=0.02 e : —1,—] 8l
g E 005 D=0 0 1Lttt + 1 - i T t —_— ]
. W ‘,a‘ . _— - -r T f ! 2 L
g £ gl [ l t
= 11717 N R F D=1 ™
€ SINGLE PULSE {TRANSIENT ? Duy Factor D=
g oo THERMAL IMPEDANCE) ToTrr Per Unit Base =Ry =1.67 Deg C'W 11
2 Ao H ; i 13 TuTc=PowZnsg (1) J_
N ! |
BRI RN | LU 1 L
107 5 10* 2 s 107 2 5 107 2 5 100 2 5 1 2 5 10
11. SQUARE WAVE PULSE DURATION (SECONDS)
Maximum Effective T ient Thermal imped. Junction- to-Case Vs. Pulse Duration
i R R T 10 T T - T :
| 80uS PULSE TEST ! T
[~ 1 Vos>loton X Rosony max t & 1
' w !
— ‘ @
z f g i
¥ T,=-55°C E] |
w t Y = o
[ / N 1
@ : : Zz 10 T t
o H e o
¥ 4 ; // T=25°C_| | E — 2
z . H o~
e 3 =25°C }
£ A |l o T T=150°C
4 v T=125°C 5
2 /A g ]
g °® e 3 /
s |\ VO B o 3
[ / I =
K4 3 / + + « +
> I i & /1 .
I | )
1 [
o i I 1.0 i L |
5 10 15 20 25 1 2 3 4 5 6
Ip, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS)
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voitage
1.25 25
3 |
2 - w
5 ¢
2 115 2 20
L~ ]
w /
3
8 1 z_ /
<8 1.05 P oa Z
i) > w 15 T 7
4] / &N
o5 7 €3
wd L :g
£z ~ 3%
32 095 /,/ i £z 10 e Nos=10V
a~ i Vgg=
e % / lo=5A
z 3 ‘
é = i
& oss 5 gs ;
@ 2
a 3
>
[ , !
0.75) i [ I
-40 0 40 80 120 160 -40 0 40 80 120 160
T, JUNCTION TEMPERATURE (°C) T), JUNCTION TEMPERATURE (°C)
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature

& SAMSUNG 270

hed Electronics



SAMSUNG ELECTRONICS INC L7E D B 79L41u42 0017378 78T EESMGK
N-CHANNEL
IRFS740/741/742]743 POWER MOSFETS

2000 — ‘ ‘ T 25 T
! !
i ! -t }T
173
5 20
1600 Ciss 3
2
g [\ 1 8
8 ' | <
w1200} A S 1sl—Tfvpe=gov 7
o ! ' =] - ] / ;
H Vos=0V, f=1MHz : Vos=200V L A
5 Ciss=0gs +0gd, Cds SHORTED T o 1 Vos=320V :
: Crss=Cgd 8
< 800 _ Cgs Cdg -+ @ 10
({ \ Coss=Cds+ Tgs¥Cad 8 :
© - 4 =Cds+Cgd i | _
| | [
P < |
400 N B g 5
&
\\ - > =124
0SS | L
N " ;
N— oY |
[} . L 0
10 20 30 40 50 20 40 60 80 100
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) . Qg, TOTAL GATE CHARGE (nC)
Typical Capacitance Vs. Drain to Source Voitage Typical Gate Charge Vs. Gate-To-Source Voitage
20 10
T 1 T
- | .
2 —¢—+—‘~~f i { 9 1
z Apsion MEASURED WITH CURRENT
S 6 PULSE OF 2 0uS DURATION . 8
5] (INITIAL EFFECT OF 2 0u5 | &
[ X
z . PULSE 1S MINIMAL) | u 7 L
o [ & [
@ Lol g
R e e e S LI e i
z ! ! - :
S _— i é 5 \\‘ _
i
§ z —~—— | [
£ o8 | . 3 4 .. ‘
2 Ves =10V / z IRFS740/741
2 // // F S
a
z £~ Ves=20v 5 RFST42/743
< o, . = ! I
z 04 = . Py . -
T —
T —
H SRR S e — 1 .\‘
3 i
-4 \ i i ‘
0 L I 0 L H
10 20 30 30 50 25 50 75 100 125 750
ip, DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE {°C)
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature

40 \
T

&

£ sof

<

2

z

<}

=

<

% 20 +
a

[=]

[-4

w

2

o

-9

s 10—
(-9

0

40 80 120 160

Tc, CASE TEMPERATURE (°C)
Power Vs. Temperature Derating Curve

SAMSUNG 271

s )
Electronics



