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HEXFET® Power MOSFET

PD - 94843

IRFI720GPbF

® |solated Package
® High Voltage Isolation= 2.5KVRMS ® D
® Sink to Lead Creepage Dist.= 4.8mm
® Dynamic dv/dt Rating

® | ow Thermal Resistance

® | ead-Free

Vpss = 400V
HDS(OI‘]) = 189

Description

Third Generation HEXFETs from International Rectifier provide the designer
with the best combination of fast switching, ruggedized device design, low
on-resistance and cost-effectiveness.

The TO-220 Fullpak eliminates the need for additional insulating hardware in
commercial-industrial applications. The moulding compound used provides a
high isolation capability and a low thermai resistance between the tab and
external heatsink. This isolation is equivalent to using a 100 micron mica
barrier with standard TO-220 product. The Fullpak is mounted to a heatsink

using a single clip or by a single screw fixing. TO-220 FULLPAK
Absolute Maximum Ratings
~ Parameter | Max. Units
Ib@ Tc=25°C | Continuous Drain Current, Ves @ 10V | 26 f
Ip@ Tc=100°C | Continuous Drain Current, Vas @ 10V | 1.7 A
oM | Pulsed Drain Current ® [ 10
Pp @ Tc=25°C | Power Dissipation 30 W
____ |Unmear Derating Factor L __ 1 o024 W/eC
Vas Gate-to-Source Voltage +20 \
EA; - Single Pulse Avalanche Energy @ 150 mJ
lar Avalanche Current @ 2.6 ] A
Ean_ o Fiehélitive Avalanche Energy @ 80 | mJ
dv/dt Peak Diode Recovery dv/dt @ 4.0 | Vins
Td Operating Junction and N _. 55104150
Tsta Storage Temperature Range | °C
- Soldering Temperature, for 10 seconds '__ 300 (1.6mm from case)
| Mounting Torque, 6-32 or M3 screw E 10 Ibfein (1.1 Nem) o
Thermal Resistance
1 Parameter - l____l\_fliﬂ_ | Ty Max. Units
Rasc Junction-to-Case . - | = 4.1 C/W
[ Raoa Junction-to-Ambient | = = 65 1
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Electrical Characteristics @ Ty = 25°C (unless otherwise specified)

Parameter Min. | Typ. | Max. | Units Test Conditions
Vierjpss Drain-to-Source Breakdown Voltage 400 | — — V | Vas=0V, Ip=250uA
| AVigr)pss/AT,| Breakdown Voltage Temp. Coefficient | — D.51 — | V/°C | Reference to 25°C, lp= TmA
Rps(on) Static Drain-to-Source On-Resistance | — = 1.8 Q  [Ves=10V, lIp=1.6A @
Vasiin) Gate Threshold Voltage 2.0 — 4.0 V | Vbs=Vas, lo= 250uA
Qis Forward Transconductance 1.5 — — S |Vps=50V, lp=1.6A @
Ipss Drain-to-Source Leakage Current — =1 pA VogetOV, Vesecy
— — 250 Vps=320V, Vag=0V, T)=125°C
| Gate-to-Source Forward Leakage — — | 100 Ves=20V
GSS nA
Gate-to-Source Reverse Leakage — — | -100 Vae=-20V
Qg Total Gate Charge — | — ] 20 Ip=3.3A
Qgs Gate-to-Source Charge — — | 33 | nC |Vpg=320V
Qqd Gate-to-Drain ("Miller") Charge — — 11 Vag=10V See Fig. 6 and 13 @
ta(on) Turn-On Delay Time — 10 — Vpp=200V
. tr . Rise Time — 14 — i I5=3.3A
tugatn Turn-Off Delay Time — 30 Pl | Re=16C
|t Fall Time — 13 — Rp=56Q2 See Figure 10 @
Lo Internal Drain Inductance — 45 — | E?mf?& 2'%?,? ') ;
f i nH | from package %LE ?
Ls Internal Source Inductance — | 75 — and center of -
. die contact 8
Cs: Input Capacitance — | 410 | — Vas=0V
Coss Qutput Capacitance —_ 120 | — pF | Vps= 25V
Crss ' Reverse Transfer Capacitance —_ 47 —_ f=1.0MHz See Figure 5
C | Drain to Sink Capacitance — 12 — pF | f=1.0MHz
Source-Drain Ratings and Characteristics
Parameter Min. | Typ. | Max. | Units Test Conditions
Is Continuous Source Current MOSFET symbal o
{Body Diode) B o R A showing the
lsm Pulsed Source Current . i 10 integral reverse g ,l‘J_
(Body Diode) @ p-n junction diode. s
Vsp Diode Forward Voltage — — 1.6 V | Tu=25°C, ls=2.6A, Vas=0V @
ter Reverse Recovery Time — | 300 | 600 | ns |Tu=25°C, Ir=3.3A
Qr Reverse Recovery Charge — 15 | 3.0 | pC |di/dt=100A/ps @
ton Forward Turmn-On Time Intrinsic turn-on time is neglegible (turn-on is dominated by Lg+Lp)
Notes:

@ Repetitive rating; pulse width limited by

max. junction temperature (See Figure 11)

@ Vpp=50V, starting Ty=25°C, L=38mH

RG=25Q, |as=2.6A (See Figure 12)

Ty=150°C

@ lsp<3.3A, di/dt<65A/us, Vop=V(Br)DSS,

® t=60s, f=60Hz

@ Pulse width < 300 us; duty cycle =2%.

www.irf.com



International IRFI720GPbF

TGR Rectifier

- 1ol — — -
wf* B M "R —EE
& ——TH o = aiov —4—F ] — |
b oo LRI 1 H A
e [ I T1mE= 8 '
<EC E 100 | |
— g0 — — + T
E DRSS B NSt - %_ RECRAD R . . | | = . e
5 = ) [ e T 5 i J=
O 1 [ Q = I 1
£ 4 £ ]
L - g 4t . |
o 10 o) = TEATF > e
3 0 P 4 SV 3 - —E—Jf—-«- i ] {
- 1 | |l !' | :‘ | r I -
| { EOL.IS PULSE WIOTH i 1 20us F.-‘L.LSF. WIOTH
J Tc = 259¢C , | [ - Tc = 1509C
0-: 0-. A
’ 1071 100 10! ! 171 10 1ot
Vps, Drain-to-Source Voltage (volts) Vps, Drain-to-Source Voltage (volts)
Fig 1. Typical Qutput Characteristics, Fig 2. Typical Output Characteristics,
Tc=25°C Tc=150°C
o3 [ ] [ 2 e & T ki
— = = —— g
E " i A — @ 339
2 o= = a | L
w
a t — o V4
E [ _ !" | = 28 /
< / [ O — S | (S S B
= 0, @ B //
c ytl150%c Y 4 &0 20
g 5 =] -ﬁ ,/
5 7 !.r oy o E
O / 2500 11— @ - £s
E / ] i N Nl o i O 23 // g P
L £ - -
O /Z—/‘ T o 1.0 //
= a
2 100 = / i
i o — g 0.5 o
_;_ Vpg = S0V ;‘mo’ T S
| 20us PULSE WIDTH @ i VGS = 10V
4 2 B 9 10 "SBO -40 -20 ¢ 20 40 60 80 100 120 140 160
Vas, Gate-to-Source Voltage (volts) Ty, Junction Temperature (°C)
Fig 3. Typical Transfer Characteristics Fig 4. Normalized On-Resistance

Vs. Temperature

www.irf.com 3



IRFI720GPDbF International

IGR Rectifier

1000 20

Veg = OV, f = iMHz Ip = 2.34 | | I
—1lciss = Cgs + Cgg. Cgs SHORTED a Vgg = 320V —
Crgs = Cgd © Vpg = 200V —

800 Cosg = Cds + Cgd 2 16 Vpg = BOVTD,
= | D%
{1 \ =
S o S //-//

1] {
E ™~ LSS g //’A/
= o
g- 400 . ‘\"“'-\ D g //!//
N 2
§ LI : Y/
N Coss (‘B
:nﬂ T ‘1
=TT -
M"Erss__\\ @
| | I \,\_‘_- - FOR TEST CIRCULT
1] ‘\' o SEE FIGURE 13
100 101 0 10 15 20 25
Vps, Drain-to-Source Voltage (volts) Qg, Total Gate Charge (nC)
Fig 5. Typical Capacitance Vs. Fig 6. Typical Gate Charge Vs.
Drain-to-Source Voltage Gate-to-Source Voltage
[ l 102 S i eSS
e 10 Y 1 I,’ —— OPERATION é? THIS AREA LIMITED
%) —= 3 S Aps (on)
g . 7 A Il
z P @ a|— I
s 4 o M
= ] £
[ < 10 o — :::!u 3
5 = 2N =
O / % 5 ‘hq 1 '\'
‘= : / = L4 N, ‘“\. s
@ 100}—1500¢ 7 3 Z 5 <
5 — + + (&] z A N
© 7 7 &= /‘ Tk N
8 7 1 2500 s 1L PPy L
5 =} = 3t
) / ! =R < -
=l IF N
£ " | Tg=25°C
- Ve = OV i f TJ=1309C

19-1 ot | SINGLE PULSE]

0.1 0.5 0.7 0.9 0 T2 btr—s & @ & ® 4F & & g
Vgp, Source-to-Drain Voltage (volts) Vps, Drain-to-Source Voltage (volts)
Fig 7. Typical Source-Drain Diode Fig 8. Maximum Safe Operating Area

Forward Voltage

4 www.irf.com



International IRFI720GPbF

TGR Rectifier

Rp
Vos > ANVA
—\ DB.UT.
3.0 }j A
T : Vo
o !
2.9
= N T1ov
3 BB Pulse Width < 1us
< 2.0 Duty Factor < 0.1%
— | \\ =
b= ! i I 5
5 | AN Fig 10a. Switching Time Test Circuit
5 15 <
O Ny
£ N Vps
8 40 N\ \ /
o T 90%
2 | \
~ o | \ H
[
10% :
0.0 I 1
25 50 75 100 125 150 Vas _M R—L_A
Tc, Case Temperature (°C) ton) tdol) 1
Fig 9. Maximum Drain Current Vs. Fig 10b. Switching Time Waveforms
Case Temperature
10 T T - ;\:  — e
== | SSst =2t
| T il
| 1
- =T 11 1 | T
Q pli=0 . 1 L]
f“? L | ] ] ]
— Lot 1 | I | I | L
@ 1 ks : 3 T
%] e ¥ i
= - it T
o J— 1 T } } | T
g I , [ -
a e 4Ll e | | | | !
A il 2 f 1] il
: | |
< L' .P; [ I 'i
Eoile il Pl | Q '| -
2 02 T sinele puse  —HH F-:J r
= “TA TIH{F (THERMAL RESPONSE) : }
I | & :
= T 1‘ =l ta-'
= T T T NOTES: '
4, DUTY FACTOR, O=t1/t2
_24 | [ ’ 2. PEAK Ty=Poy x Zenjo + To
10
1078 1074 1073 1072 6.1 { 10

t4, Rectangular Pulse Duration (seconds)
Fig 11. Maximum Effective Transient Thermal Impedance, Junction-to-Case

www.irf.com 5



IRFI720GPDbF International

IR Rectifier
|
Vary tp to obtain Vs > m
required las DUT - ' ‘
A) s TP gi
* } =
T.Vbp sz 200 A\ BOTTON 2,68 1
3 \
€ S
laS 5 aso0 \
T 0.01Q o \\
A ! o 20 < \\
: ; A 2 N
Fig 12a. Unclamped Inductive Test Circuit 3 ANERN
& 5
Vv B \‘\
(BR)DSS 2 w N
(73] N Y
2 NN
Voo 2 50 o N
w e o T
Voo = 50V 3
Vbs 0 .
25 50 78 100 125 1580
Starting T, Junction Temperature(°C)
R o ey . ,
i Fig 12c. Maximum Avalanche Energy
Fig 12b. Unclamped Inductive Waveforms ¥s. Dl Current
Current Regulator
:__ " Sama Typs as DUT 17
lj 2
| 50KD |
|12VJ“_'-2|1F |[
| L =.3uF |
Qg ) | o
o - 2 ee—mememeeee— LY
DUT T-
« Qgs -++— QGD — I_ia
Vas :j—
Ye maf [
e * |
— 5 G D
Cheips Curremt Sampling Resistars
Fig 13a. Basic Gate Charge Waveform Fig 13b. Gate Charge Test Circuit

Appendix A: Figure 14, Peak Diode Recovery dv/dt Test Circuit — See page 1505
Appendix B: Package Outline Mechanical Drawing ~ See page 1510
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TO-220 Full-Pak Package Outline

Dimensions are shown in millimeters (inches)
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TO-220 Full-Pak Part Marking Information

EXAMPLE:

THIS IS AN IRFI840G

WITH ASSEMBLY

LOT CODE 3432
ASSEMBLED ON WW 24 1999
INTHE ASSEMBLY LINE "K"

Note: "P"in assembly line
position indicates "Lead-Free"

ASSEMBLY /

LOT CODE

;
1 75 GONTROLING DIlENSON  Newes
.
\
ﬁﬁ \
= ! StiiaoL [ e e
MIN WAX. MiN. WAX. NOTES
' M| o2 | e | o | ons et
H Az 281 B 0.093 nz
o | ooz | oes [ oo | aowm 1o
27 ran
Tm | v 37 SouRe
=t A2 - GBS, COPACK.
Efot 2~ Gotcron
NNNNNNNN e 2- guror
3
.
.
O PART NUMBER
INTERNATIONAL >
RECTIFIER p— IRF18406
LOGO IR 924K \
34 % DATE CODE
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Data and specifications subject to change without notice.
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TR Rectifier

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

www.irf.com

TAC Fax: (310) 252-7903

Visit us at www.irf.com for sales contact information.11/03
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Note: For the most current drawings please refer to the IR website at:
http://www.irf.com/package/




