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International
TSGR Rectifier SMPS MOSFET IRFP3703

HEXFET® Power MOSFET

Applications

L Vbss | Rpsen max | Ip
e Synchronous Rectification
. . 30V 0.0028Q 210A€9
e Active ORINng
Benefits
e Ultra Low On-Resistance :
e Low Gate Impedance to Reduce Switching
Losses
e Fully Avalanche Rated
TO-247AC
Absolute Maximum Ratings
Parameter Max. Units
Ip @ Tc = 25°C Continuous Drain Current, Vg @ 10V 210 ®
Ip @ Tc =100°C | Continuous Drain Current, Vgs @ 10V 100 ® A
Y Pulsed Drain Current ©® 1000
Pp @T¢ = 25°C Power Dissipation 230 w
Pp @Tp =25°C Power Dissipation 3.8
Linear Derating Factor 15 wi/°C
Ves Gate-to-Source Voltage +20 \%
dv/dt Peak Diode Recovery dv/dt ® 5.0 Vins
T3 Tste Junction and Storage Temperature Range -55 to + 175 °C
Thermal Resistance
Parameter Typ. Max. Units
Reic Junction-to-Case —_— 0.65
Recs Case-to-Sink, Flat, Greased Surface 0.24 _— °C/wW
Reia Junction-to-Ambient —_— 40

Typical SMPS Topologies

e Forward and Bridge Converters with Synchronous Rectification for Telecom and
Industrial Applications
e Offline High Power AC/DC Convertors using Synchronous Rectification

Notes @ through ® are on page 8
www.irf.com 1
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TR Rectifier
Static @ T ; = 25°C (unless otherwise specified)
Parameter Min.| Typ. |Max. |Units Conditions
V(BR)DSS Drain-to-Source Breakdown Voltage 30 | — | — \ Vs =0V, Ip = 250pA
AVer)pss/AT; | Breakdown Voltage Temp. Coefficient | — | 0.028/ ——| V/°C| Reference to 25°C, Ip = 1ImA
) ) ) — | 23 | 28 Ves = 10V, Ip = 76A @
Rps(on) Static Drain-to-Source On-Resistanc — 1 28 [ 39 mQ Ves=7.0V.Ib=76A @
Vas(th) Gate Threshold Voltage 20| — | 4.0 \Y Vps = Vgs, Ip = 250pA
Ipss Drain-to-Source Leakage Current — | — |20 HA Vps =24V, Vs = 0V
E— — | 250 VDS = 24V, VGS = OV, TJ =150°C
Isss Gate-to-Source Forward Leakage — | — | 200 nA Vgs = 20V
Gate-to-Source Reverse Leakage — | — |-200 Vs =-20V
Dynamic @ T j = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max. |Units Conditions
Ofs Forward Transconductance 150 | — | — S Vps =24V, Ip = 76A
Qg Total Gate Charge — | 209 | — Ip = 76A
Qgs Gate-to-Source Charge —— | 62 | — | nC | Vps=24V
Qqd Gate-to-Drain ("Miller") Charge — | 42 | — Vgs =10V, @
td(on) Turn-On Delay Time e 18 | — Vpp =15V, Vgs = 10V
tr Rise Time — | 123 | — ns Ip = 76A
ta(ofr) Turn-Off Delay Time — | 53 | — Rg =1.8Q
tf Fall Time — | 24 | — Ves =10V @
Ciss Input Capacitance — | 8250 — Vgs =0V
Coss Output Capacitance —— [ 3000 — Vps = 25V
Crss Reverse Transfer Capacitance — [ 290 | — | pF | f =1.0MHz
Coss Output Capacitance —— |10360] — Ves =0V, Vps=1.0V, f=10MHz
Coss Output Capacitance — | 3060 — Vgs =0V, Vps =24V, f=10MHz
Coss eff. Effective Output Capacitance — [ 2590 — Vgs =0V, Vps =0V to 24V ©
Avalanche Characteristics
Parameter Typ. Max. Units
Eas Single Pulse Avalanche Energy®@ —_— 1700 mJ
AR Avalanche Current® _— 76 A
Ear Repetitive Avalanche Energy® —_— 23 mJ
Diode Characteristics
Parameter Min. | Typ.| Max. | Units Conditions
Is Continuous Source Current MOSFET symbol °
(Body Diode) — | —|210@ 5 | showing the
Ism Pulsed Source Current | — 1000 integral reverse e
(Body Diode) ® p-n junction diode. s
Vsp Diode Forward Voltage — | 08| 13 \% T;=25°C,Is=76A,Vgs=0V @
trr Reverse Recovery Time — | 80 | 120 ns | T;=25°C, I =76A, Vps = 16V
Qrr Reverse RecoveryCharge —— | 185 275 nC | di/dt = 100A/us @

2 www.irf.com



|

Distributor of International Rectifier (Infineon Technologies Americas Corp.): Excellent In
Datasheet of IRFP3703 - MOSFET N-CH 30V 210A TO-247AC
Contact us: sales@integrated-circuit.com Website: www.integrated-circuit.com

1]
LT
.

electronic components

Internationall IREP3703

IGR Rectifier
10000 —— 1000 —— T —
TOP 15v TOP 15v .
1ov ov P
—_ 8.0V R 8.0V
< gov < Eov A
£ 000 5:5v = s:sv Al
2 BOTTOM4.5v o BOTTOM 4.5V 1
= | 5 | e
(8] | ~ @)
3 i % g L
=} el 5
S 100 = 3 100 a
@ ! 4l —
o = o /
< - / z A 4.5V
§ § '4/
q 10 e ARt D— ,/
o BE= o v/
20us PULSE WIDTH 20us PULSE WIDTH
T)=25°C T)=175°C
1 10
0.1 1 10 100 0.1 1 10 100
Vps Drain-to-Source Voltage (V) Vps. Drain-to-Source Voltage (V)
Fig 1. Typical Output Characteristics Fig 2. Typical Output Characteristics
10000 2.0 = Z60A
)]
[S]
< 8
< s d
& é 15 g
Stooo Ty=25°C s %
— f =)
3] — —— g8=X v
3 7 Ty=175°C[__| 5@ -
o 1.0
? g E el
) / [ S |
< A z £
'S 100 # £
= y ]
[a] i =
- ' 0 o5
A .
- =
(=]
Vps= 15V n
20ps PULSE WIDTH a =
10 L o 0.0 Vgs=10V
40 50 60 70 80 80 100 60 -40 20 0 20 40 60 80 100 120 140 160
VGS' Gate-to-Source Voltage (V) TJ: Junction Temperature( °C)
Fig 3. Typical Transfer Characteristics Fig 4. Normalized On-Resistance

Vs. Temperature

www.irf.com 3



|

& Distributor of International Rectifier (Infineon Technologies Americas Corp.): Excellent In
Datasheet of IRFP3703 - MOSFET N-CH 30V 210A TO-247AC
Contact us: sales@integrated-circuit.com Website: www.integrated-circuit.com

1]
LT
.

electronic components

IREP3703 Internafionall

IGR Rectifier
20
14000 VGs =0V,  f=IMHz ID = 76A R
Ciss =Cgs * Cgd, Cds SHORTED Vpg = 24V
12000 Crss = Cgd S
Coss = Cds *+ Cqd <= 16 >
S
{T 10000 8
T 1 IR S P4
N ~C:
() ISS 12 4
2 8000 \\ 8 L/
s 3 ,/
Q
(o)
S 6000 N S g yd
< N < /
O "C o) /
- 0SS ]
O 4000 BN O /
N 1) 4
O
2000 == > p
T~ / FOR TEST CIRCUIT
o 1SS =~ o SEE FIGURE 13
1 10 100 0 40 80 120 160 200 240 280 320
Vpg, Drain-to-Source Voltage (V) Qg Total Gate Charge (nC)
Fig 5. Typical Capacitance Vs. Fig 6. Typical Gate Charge Vs.
Drain-to-Source Voltage Gate-to-Source Voltage
1000 = 10000 —T T T e e
] [—— OPERATION IN THIS AREA LIMITED -
—— BY Rpg(on) pEEN
< L~
£ 100 F/ = _
‘g ETJ=175°C1 7/ §1000 --q/é?----‘:-------:
O y A y 4 g — N 10us
< / SR ~ S — < .
© < ~ ~ t
o 10 F—F © 4\\ . 3 \\\ t
° 4 £ ~ L sJ100us
0 - S © < "N )
5 ’l ’l Ty=25°C a L o 1
3 5100 <= ————
x 1 I - SSlms
[a)] ¥ ~ [
< [ To=25°C —~J—{
| c= ~ |
| Ty =175°C ‘1'10’|“s|
Vgs=0V Single Pulse
0.1 I = 10 g L
0.0 0.4 0.8 1.2 1.6 2.0 2.4 1 10 100
Vgp ,Source-to-Drain Voltage (V) Vps, Drain-to-Source Voltage (V)
Fig 7. Typical Source-Drain Diode Fig 8. Maximum Safe Operating Area

Forward Voltage

4 www.irf.com



Distributor of International Rectifier (Infineon Technologies Americas Corp.): Excellent In
Datasheet of IRFP3703 - MOSFET N-CH 30V 210A TO-247AC
Contact us: sales@integrated-circuit.com Website: www.integrated-circuit.com

o]
'::J',:I’

yonen

.f
72

electronic com

Internationall IREP3703

ISR Rectifier
R
250 R
T T 1T 11 Vbs
LIMITED BY PACKAGE
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Notes:
1. Duty factorD = t1/t 2
2.Peak Tyj=P pmX Zthyc +Tc
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t1, Rectangular Pulse Duration (sec)

Fig 11. Maximum Effective Transient Thermal Impedance, Junction-to-Case
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Peak Diode Recovery dv/dt Test Circuit
DUT + Circuit Layout Considerations
/T « Low Stray Inductance
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* Driver same type as D.U.T. T. Vop
* |Igp controlled by Duty Factor "D"
* D.U.T. - Device Under Test
©) Driver Gate Drive ) _ pw.
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PW— Period
t
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® |D.U.T. Vpg Waveform

Diode Recovery —
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* Vgs = 5V for Logic Level Devices

Fig 14. For N-Channel HEXFET® Power MOSFET
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IRFP3703

TO - 247 Package Outline

Dimensions are shown in millimeters (inches)

International
ISR Rectifier

oy 365 (143) D -
15.90 (.626) / 3.55 (.140) igg Eigg;
15.30 (:602) [E]T0.25 (010) @[ D8 @) T
-A- | 2.50 (.089)
| | 1 1.50 (.059)
:/ %J 550 (217 /4
20.30 (.800)
19.70 (.775) ox o 550 (217) NOTES:
4.50 (.177) 1 DIMENSIONING & TOLERANCING
PER ANSIY14.5M, 1982,
12 3 | 2 CONTROLLING DIMENSION : INCH.
3 CONFORMS TO JEDEC OUTLINE
T0-247-AC.
4.30 (.170)
3.70 (.145)
L., 140 os6) 4 080(031) LEAD ASSIGNMENTS
3X 1.00 (.039) 0.40 (.016) ;SQZIEN
| [@ 025010 @ [c[A®) | 260 (.102) 3-SOURCE
5.45 (.215) | 3.40(133) 2.20 (.087) 4-DRAIN
2X 3.00 (.118)

Notes:

@ Repetitive rating; pulse width limited by
max. junction temperature.
@ Starting Ty = 25°C, L = 0.6mH
Rg = 25Q, lag = 76A.
® ISD < 76A, di/dt < lOOA/lJS, VDD < V(BR)DSS'
T;<175°C

@ Pulse width < 300ps; duty cycle < 2%.

® Cyss eff. is a fixed capacitance that gives the same charging time
as Coss While Vpsiis rising from 0 to 80% Vpss

® Calculated continuous current based on maximum allowable
junction temperature. Package limitation current is 90A

Data and specifications subject to change without notice.
This product has been designed and qualified for the Industrial market.
Qualification Standards can be found on IR’s Web site.

International
TSGR Rectifier

IR WORLD HEADQUARTERS: 233 Kansas St., El Segundo, California 90245, USA Tel: (310) 252-7105

TAC Fax: (310) 252-7903
Visit us at www.irf.com for sales contact information.5/01

www.irf.com



]
junnan|
Il

-
uf

Distributor of International Rectifier (Infineon Technologies Americas Corp.): Excellent In
Datasheet of IRFP3703 - MOSFET N-CH 30V 210A TO-247AC

Contact us: sales@integrated-circuit.com Website: www.integrated-circuit.com

electronic compor

(

Note: For the most current drawings please refer to the IR website at
http://www.irf.com/package/
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