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IRF3710PbF SEMICONDUCTOR ®

IRF3710PbF s D)

57A,100V Heatsink Planar N-Channel Power MOSFET

Features _

+ 57A, 100V, Rps(on) = 0-023Q @V = 10 V 2. Drain BV-e = 100V

* Low gate charge ( typical 85 nC) Dss

* Low Crss ( typical 150 pF) R =0.023

. itchi DS(ON) — Y. ohm

Fast switching 1 Gate (ON)

¢ 100% avalanche tested In = 57A

« Improved dv/dt capability b

¢ 175°C maximum junction temperature rating 3. Source

TO-220C
General Description
This N-channel enhancement mode field-effect power transistor
using THINKI Semiconductor advanced planar stripe, DMOS technol-
ogy intended for off-line switch mode power supply.
Also, especially designed to minimize rds(on) and high rugged
avalanche characteristics. The TO-220C pkg is well suited for N g
adaptor power units,amplifiers,inverters and SMPS application. G b
AbSOI ute MaXi mum Rat| n gS Tc = 25°C unless otherwise noted

Symbol Parameter IRF3710PbF Units
Vpss Drain-Source Voltage 100 \
Ip Drain Current - Continuous (T¢ = 25°C) 57 A

- Continuous (T¢ = 100°C) 40.3 A
Ibm Drain Current - Pulsed (Note 1) 228 A
Vgss Gate-Source Voltage +25 \Y
Eas Single Pulsed Avalanche Energy (Note 2) 1300 mJ
AR Avalanche Current (Note 1) 57 A
Ear Repetitive Avalanche Energy (Note 1) 16 mJ
dv/dt Peak Diode Recovery dv/dt (Note 3) 6.0 V/ns
Pp Power Dissipation (T¢ = 25°C) 160 w
- Derate above 25°C 1.06 wi/°C
T3 Tste Operating and Storage Temperature Range -55to +175 °C
Maximum lead temperature for soldering purposes,
T \ 300 °C
1/8" from case for 5 seconds
Thermal Characteristics

Symbol Parameter Typ Max Units
Rgic Thermal Resistance, Junction-to-Case -- 0.94 °CIW
Recs Thermal Resistance, Case-to-Sink 0.5 -- °C/W
Reaa Thermal Resistance, Junction-to-Ambient -- 62.5 °CIW
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E|eCtI’IC8.| Chal’aCteI’IStICS T = 25°C unless otherwise noted
‘ Symbol ‘ Parameter Test Conditions ‘ Min ‘ Typ ‘ Max ‘ Units |

Off Characteristics

BVpss Drain-Source Breakdown Voltage Ves =0V, Ip =250 pA 100 - - \%
ABV
DSS Break_d_own Voltage Temperature Ip = 250 A, Referenced to 25°C B o1 B Ve
/ATy | Coefficient
Ibss Vps =100V, Vgg =0 V - - 1 LA
Zero Gate Voltage Drain Current

ge Prain Lu Vps = 80 V, T = 150°C - - 10 LA
Igssk Gate-Body Leakage Current, Forward | Vgs =25V, Vpg=0V - - 100 nA
lessr Gate-Body Leakage Current, Reverse | Vgs=-25V,Vpg=0V -- - -100 nA

On Characteristics
Vesith) Gate Threshold Voltage Vps = Vgs, Ip =250 pA 2.0 - 4.0
Rps(on) | Static Drain-Source

On-Resistance Ves =10V, 1Ip=28.5A - | 0019 ] 0.023 Q
gFs Forward Transconductance Vps =40V, Ip=285A  (Noted) | -- 45 -
Dynamic Characteristics
Ciss Input Capacitance Vps =25V, Vgs =0V, -- 2500 | 3300 pF
Coss Output Capacitance f=1.0 MHz -- 720 940 pF
Crss Reverse Transfer Capacitance -- 150 200 pF
Switching Characteristics
ta(on Turn-On Delay Time _ _ -- 30 70 ns
t,( : Turn-On Rise Time \R/,DD:_ZEOQV’ o =70A, -- 470 950 ns
ta(off) Turn-Off Delay Time ¢ -- 130 270 ns
t Turn-Off Fall Time (Noted.5) 1 160 | 330 ns
Qq Total Gate Charge Vps =80V, Ip =70 A, -- 85 110 nC
Qgs Gate-Source Charge Vgs =10V -- 16 - nC
Qqd Gate-Drain Charge (Note 4,5) | . 42 - nC

Drain-Source Diode Characteristics and Maximum Ratings

Is Maximum Continuous Drain-Source Diode Forward Current - -- 57 A

Ism Maximum Pulsed Drain-Source Diode Forward Current - -- 228 A

Vsp Drain-Source Diode Forward Voltage Vgs=0V,Ig=57A - -- 15 \%

ey Reverse Recovery Time Vgs=0V,Ig=70 A, - 110 - ns

Qr Reverse Recovery Charge dig / dt = 100 Alus (Noted) | | 430 - nC
Notes:

1. Repetitive Rating : Pulse width limited by maximum junction temperature
2.L=0.6mH, lpg = 57A, Vpp = 25V, Rg = 25 Q, Starting T, = 25°C

3.1gp = 70A, di/dt = 300A/us, Vpp = BVpsg, Starting T, = 25°C

4. Pulse Test : Pulse width = 300ps, Duty cycle = 2%

5. Essentially independent of operating temperature
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Typical Characteristics
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Figure 1. On-Region Characteristics Figure 2. Transfer Characteristics
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Figure 3. On-Resistance Variation vs. Figure 4. Body Diode Forward Voltage
Drain Current and Gate Voltage Variation vs. Source Current
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C.=C, G,y (G, =shorted)
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Figure 5. Capacitance Characteristics Figure 6. Gate Charge Characteristics
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Typical CharacteristiCs (continuea
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Figure 7. Breakdown Voltage Variation Figure 8. On-Resistance Variation
vs. Temperature vs. Temperature
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Figure 11. Transient Thermal Response Curve
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Gate Charge Test Circuit & Waveform

V
Same Type s
Soke | as DUT 0 >
12v = 200NF, 1L 9
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4 DUT
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(o,
Charge
Resistive Switching Test Circuit & Waveforms
R, vV - —
VDS> AMA o DS 90w
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° o ton [ty 1

Unclamped Inductive Switching Test Circuit & Waveforms

L T BVoss
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Peak Diode Recovery dv/dt Test Circuit & Waveforms

DUT '—<+
'—
m_if Vbs
(-
AN
o
lso o B
L
41
Driver
R f
v x Same Type
I‘_-I_ as DUT = Vpp
TUL Ves « dv/dt controlled by R
« |, controlled by pulse period
(e,
v o . .Gate Pulse Width )
Gs ~ "Gate Pulse Period 10V
( Driver) l

lev » Body Diode Forward Current

o) y N\ g
N

Body Diode Reverse Current

(DUT) Body Diode Recovery dv/dt

Vsp Vop
il )
T

Body Diode
Forward Voltage Drop
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SEMICONDUCTOR ®

H4

TO-220C PACKAGE OUTLINE

Symbol

Dimensions(millimeters)

Min. Max.
A 4.30 4.70
A1 1.17 1.37
A2 2.20 2.60
b 0.60 1.00
b1 1.17 1.37
b2 1.90 2.30

0.30 0.70
e 2.34 2.74
E 9.70 101
E1 8.50 8.90
H 15.5 15.9
H1 9.00 9.40
H2 1.10 1.50
H3 1.50 1.90
H4 12.58 13.58
H5 2.80 3.20
G 2.60 3.00
DP 3.40 3.80
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