WiNSEMI SFP3710G
Silicon N-Channel MOSFET

Features D
B 59A,100V,Ros(en(Max 18mQ)@Ves=10V
u Ultra-low Gate Charge(Typical 1180nC)
u Fast Switching Capability
| 100%Avalanche Tested G
] Maximum Junction Temperature Range(175C)
s
General Description
This Power MOSFET is produced using Winsemi's advanced
planar stripe,DMOS technology. This latest technology has been —_
especially designed to minimize on -state resistance,have a high 2
rugged avalanche characteristics. This devices is specially well
suited for switching regulators, switching convertors, motor and G
relay drivers, and drivers for high power bipolar switching EE TO-220
transistor demanding high speed and low gate drive power.
Absolute Maximum Ratings
Symbol Parameter Value Units
Vbss Drain Source Voltage 100 \Y
Continuous Drain Current(@Tc=25C) 59 A
o Continuous Drain Current(@Tc=100C) 42 A
lom Drain Current Pulsed (Note1) 240 A
Vas Gate to Source Voltage 120 \%
Eas Single Pulsed Avalanche Energy (Note2) 170 mJ
Ear Repetitive Avalanche Energy (Note1) 7.4 mJ
dv/dt Peak Diode Recovery dv /dt (Note3) 5.8 V/ns
Total Power Dissipation(@Tc=25C) 136 W
P Derating Factor above 25°C 1.3 wi/C
Ty, Tstg Junction and Storage Temperature -55~150 C
TL Maximum lead Temperature for soldering purposes 300 C
Thermal Characteristics
Value ]
Symbol Parameter - Units
Min Typ Max
Rauc Thermal Resistance , Junction -to -Case - - 0.92 CTIW
Racs Thermal Resistance , Case-to-Sink - 0.5 - ‘CIW
Raua Thermal Resistance , Junction-to -Ambient - - 62.5 ‘CIW
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Electrical Characteristics(Tc=257C)

Characteristics Symbol Test Condition Min | Type | Max | Unit
Gate leakage current less Ves=220V,Vps=0V - - +100 nA
Gate-source breakdown voltage V(eRr)GSs Ic=+10 pA,Vps=0V +30 - - Vv
Drain cut -off current Ipss Vps=100V,Ves=0V - - 20 MA
Drain -source breakdown voltage V(@R)Dss Ip=250 pA,Ves=0V 100 - - \%
Break voltage Temperature ABVpss/ | Ib=1mA, Referenced to
- 0.1 - VI'C
Coefficient ATy 25T
Gate threshold voltage Vas(th) Vps=10V,Ip=250 pA 2 - 4 \%
Drain -source ON resistance Ros(on) Ves=10V,Ip=35A - - 18 mQ
Forward Transconductance gfs Vbs=50V,Ip=35A - 35 - S
Input capacitance Ciss Vbs=25V, - 2990 -
Reverse transfer capacitance Crss Ves=0V, - 160 - pF
Output capacitance Coss f=1MHz - 3000 -
Rise time tr Vpop=28V, - 18 -
Turn-on time ton Ib=75A, - 86 -
Switching time ns
Fall time tf Rc=6.8Q, - 47 -
Turn-off time toff (Note4,5) - 60 -
Total gate charge(gate-source Vpp=80V,
Qg - 1180 -
plus gate-drain) Vas=10V,
nC
Gate-source charge Qgs Ip=35A - 190 -
Gate-drain("miller") Charge Qgd (Note4,5) - 300 -

Source-Drain Ratings and Characteristics(Ta=25"C)

Characteristics Symbol | Test Condition Min | Type | Max | Unit
Continuous drain reverse current Ior - - - 59 A
Pulse drain reverse current Iorp - - - 240 A
Forward voltage(diode) Vbsr Is=35A,Ves=0V - - 1.5 \
Reverse recovery time trr Ior=75A,Vpp=25V, - 56 75 ns
Reverse recovery charge Qrr dlpr / dt =100 A/ ps - 106 160 uC

Note 1.Repeativity rating :pulse width limited by junction temperature
2.L=50pH Ias=59A,Vpp=50V,Rc=25Q ,Starting T,=25°C
3.1sp<59A,di/dt<300A/us,Vpp<BVbss,STARTING Ty=25C
4 Pulse Test:Pulse Width<300us,Duty Cycle<2%

5. Essentially independent of operating temperature.
This transistor is an electrostatic sensitive device

Please handle with caution

w 217

Steady, keep you advance



WINSEMI'

MICROELECTRONICS

SFP3710G

1000.00

Al

100.00

Lrrent

~
s

I, Drain-to-5 ource

OO0

-

aooo

=1
=
a

%, Capacitance(nF)

i
L

100

{MerrmalEed
in

-Zournce On Resistanae

. Drain-

Rospn

ETJ:

17

Vpg = 16V

20ps PULSE WIDTH

4.0

i
)
vEe

2.0 8.0

F.0

2.0 o0

Gate-to-S0ource Voltage (V)

Fig.1 On -State Characteristics

=,

5 Coa

-
o f=1MHZ
gt o
(-E'
S

SHORTED

D

Voo, Drain-lo-Source Volage (W)

Fig.3 Typical Capacitance vs

Drain Current

YV ooo= 10V

B -4

1

0 3 & B ED
. Junction Tempesiure

I20 143 180 180
=

Fig.5 On-Resistance Variation vs

w

Junction Temperature

Ve e, Gale-to-Source Voltage (V)

I . Drain-to-Source Current (A4)

A

1000 —
Top 18v]
0% ]
7oV
&:jv‘ -
100 2
400
EOTTOM 35U
L L]
10
iy
"
1 Ez'l A
20ps PULSE WIDTH
Tj = 175°C] | | |
01 R ETIT
oA 1 10

100

Vg, Drain-lo-Source Yoliage (V)

Fig.2 Typical Output Characteistics

20
\\\ TOa r 14
it
dai a ECTTOM 1)
E
& -
O I
N AN
I I NIAN AN
L N
o
: BASSIS
e Y
& ““Hm“::
i ""‘-..\_
o 0 Sl |
23 30 ™= o0 123 = =]
Staring T . jmeton Temparaiure {3
Fig.4 Maximum Avalanche
Energy vs Drain Current
120 ,
|py=2BA
0.0 Vpe= B0V 7
Vipa= SOV f
A0 Vpg= 20V /
60 /
40 /
2D
oo
1] 20 40 60 &0 100

CIG Tetal Gate Charge (nC)

Fig.6 Gate charge Characteristics

3/7

Steady, keep you advance



WINSEMI'

MICROELECTRONICS

SFP3710G

1000 -
DPERATICN IN THIS AREA 3H
E IMITED BY ?'E'ja[nn]
T == -1..-i|'-.|—-E..-.-H
= r N .
E 100 - &
5 E
(] i 5 100u=ec:
@
& L )
g 10 s I
& 1msec
a2
{ =
Fin 9
a 1 % 10mzec
1= FTC = 25°C
[T =175"C
SI'F|E Pulse
31 Ll L Ll
1 10 100 1000

£ thac

Thamal Response

W¥pa | Drain-iedource Voltage (V)

Fig.7 Maximum Safe Operation Area

oy iR Gunreand ()

o Case Tempersue 1

Fig.8 Maximum Drain current vs

Case Temperature

T 13 Fom
oo A
L =1 j: GHCLEPULSS |--|
e A7 |remmas reseonse |
5.7 ‘fr’-' -
L~ A
Va Hatez
1. Dy tactas O = tod g
LPEKT =P gui T g tTg
am
moet e aon am o

13. Rectangular Puse Duration |sec

Fig.9 Transient Thermal Response Curve

4/7

Steady, keep you advance



WinsEm! SFP3710G

MICROELECTRONICS

Ves
EI Same Type
ZIkD as DUT . Q, -
12v T 200F, 7T sor 10v
W, = Vo= . QF —p— Ggu
o)
4 DUT
ama
1IrJ_L
@ Charge

Fig.10 Gate Test circuit & Waveform

R
Vos)—1—WA—o Voo oo 7 f
W, Voo
Y (]
o MM ||N_-I_JE
\__‘ v 0%
1ov L DUT &3
T T
o o . 10—
Fig.11 Resistive Switching Test Circuit & Waveform
L S B
Vos 72 % BVps- Voo
I B'I'FEIS-S
] IBS
RG
o M | T Vo I (t)
1ov [l DUT Voo \ Vos(t)
»,
o _ f—— 1, —=={ Time
Fig.12 Uncamped Inductive Switching Test Circuit & Waveform
517

Steady, keep you advance



WINSEMI SFP3710G

DuUT +
Vos
lsp
L
dik
Driver
RG Same T
e Type
as DUT :.:VEIJ
-I-I-ﬂ- Ves * dvidt controlled by Ry
* |, controlled by pulse period
[& .

v ) _Gate Puise Width T
(=] = T L -
( Driver ) Gate Pulsse Penod 1f\.-’

|y . Body Diode Forward Current

[['Eh / \ ot
w] X7

Body Diode Reverse Cument
Vs
(DUT) Body Diode Recovery dvidt
WVap Voo
N\ + _ ]
T
Body Diode
Forward Voltage Drop

Fig.13 Peak Diode Recovery dv/dt Test Circuit & Waveform

w 6/7

Steady, keep you advance



WinNsEMI SFP3710G
TO-220 Package Dimension
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