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FEATURES —— e
« Lower Rps(oN) 0
« Improved inductive ruggedness
- Fast switching times
= Rugged polysilicon gate cell structure
« Lower input capacitance
- Extended safe operating area
« Improved high temperature reliability
1. Gate 2.Drain 3. Source
PRODUCT SUMMARY
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F720 400V 184 3.3A
OQW IRF721 350V 1.80 3.3A
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ABSOLUTE MAXIMUM RATINGS W
Characteristic symbdl' IRF720 IRF721 Unit
Drain-Source Voltage (1) a OV‘DSS 400 350 Vde
Drain-Gate Voltage (Ras=1.0MQ )(1) (,.QQ > VDGR 400 350 Vdc
Gate-Source Voltage (\q’o Vas +20 Vdc
Continuous Drain Current Tc=25 °C I 3.3 Adc < (,06\
Continuous Drain Current Tc=100 °C Ip 2.1 Adc \1831&
Drain Current - Pulsed (3) 1om 13 Adc (1
Gate Current - Pulsed lam +15 ‘\Ac?g
Single Pulsed Avalanche Energy (4) Ens 190 <OM" m
Avalanche Current las 33 (ﬂeQ - A
Total Power Dissipation @ Tc=25 °C o s0 W Watts
D
Derate above 25 °C 0.40 W/°C
Operating and Storage
TJ, Ts1G -55 to +150 °C
Junction Temperature Range
Maximum Lead Temp. for Soldering
TL 300 °C
Purposes, 1/8" from case for 5 seconds <O
O
Notes : (1) Tu=25°C to 150°C 1&"
(2) Pulse test : Pulse width WS, Duty Cycle<2%
(3) Repetitive rating : P! ‘U%idth limited by max. junction temperature
(4) L=31mH, vdgfs/ov,\‘h@zsn , Starting TJ=25°C
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ELECTRICAL CHARACTERISTICS (7c-25C unless otherwise specified) X&N
'a)
Symbol Characteristic Min | Typ | Max | Units Test Congi‘ﬂfps)
Drain-Source Breakdown Voltage @%QX
BVbss | IRF720 400 - - Vas=0V, |D=250,M$
|RF721 350 - -
Vesit) | Gate Threshold Voltage 2.0 - 4.0 V | Vbs=Vas, Ip=2501A
less Gate-Source Leakage Forward - - 100 | nA | Ves=20V
less Gate-Source Leakage Reverse - - -100 | nA | Vas=-20V
Ipss | Zero Gate Voltage Drain Current - - 250 | #A | Vos=Max. Rating, Vas=0V
o - | - | 1000| #A | VDs=0.8 Max. Rating, Vas=0V, Tc=125"C
Rosien) | Staf 'qpxai?;-Source On
q‘s - | 14 1.8 | O | Ves=10V,lo=1.7A
)ﬁesistance(Z)
8% | Forward Transconductance (2) 10| 22| - | U | Vos>50V,Ip=1.7A
00& Ciss | Input Capacitance - | 400 - pF
QQQ) Coss Output Capacitance - | 59.3 - pF | Vas=0V, Vos=25V, f=1.0MHz
$93$ Crss Reverse Transfer Capacitance - 27 - pF
tdion) | Turn-On Delay Time - 10 15 ns | Vbo=0.5 BVoss, Ip=3.3A, Zo=18Q
tr Rise Time - 141 20 | ns [ W&ET switching times are essentially
tdefy | Turn-Off Delay Time - 30| 45 1«&&9 .independent of operating temperature)
t | Fail Time - | 1s | @M s
Qq Total Gate Charge - /-‘ﬂ 25 | nC | Vas=10V, Io=3.3A, Vos=0.8 Max. Rating
(Gate-Source Plus Gate-Drain) Ov (Gate charge is essentially independent of
Qgs Gate-Source Charge o M. 3.0 - nC | operating temperature)
[ K.
Qgd | Gate-Drain ("Miller") Cheig® - 1 - nC
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THERMAL RESISTANCE »“‘N
o
Symbol Characteristics Al Uniits Remirk
Rthyc | Junction-to-Case MAX 25 KW . a_(sbex
Rics | Case-to-Sink TYP 0.5 KW Moﬁ#ﬁ‘n’g surface flat,
smooth, and greased
Rthsa Junction-to-Ambient MAX 62.5 K/W | Free Air Operation
Notes : (1) Tu=25°C to 150°C '
(2) Pulse test : Pulse width <300¢s, Duty Cycle<2% !
(3) Repetitive rating : Pulse width limited by max. junction temperature
¢O
e
e
»
o
o
AQ)O ?,"CO&
axy q‘b(‘)
W S
ELECTRONICS B 7964142



IRF720/721

N-CHANNEL N
POWER MOSFETS ~ _¢¢°

"
R .
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS nﬁ‘/‘ﬂ
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Symbol Characteristic Min | Typ | Max |Units Test Conditions;.
. (3
is Contmu(.Jus Source Current i ) 33 | A | Modified MOSFET 9(&% -
(Body Diode) symbol showing the @
Pulse Source Current integral reverse o 4
Ism (Body Diode) () - - 13 | A | P-N junction rectifier
ody Diode)
VsD Diode Forward Voitage (2) - - 1.8 V | Ty=25°C, 1s=3.3A, Vas=0V
tr Reverse Recovery Time - 270 - ns | Ty=25°C, IF=3.3A, dIr/dt=100A/xS
Notes : (1) Tu=25°C to 150°C
(2) Pulse test : Puls® width <300¢s, Duty Cycle<2%
) Repetiti&;&ﬁ\g : Pulse width limited by max. junction temperature
o
«‘N ¥
7
6 Vos=10V | 5
oo™ 1] T T I
’Q) BOps Pulse Test 80ys Pulse Test
<9 & i Vos g X iston s I
933 P ; Vgs=5.5V 4
W g g /
g 4 §
H : , ., S\
-3 i B CD‘
g 3 Ves=5V—4 5 p"
Bad
z «Q" 2 T,=125°C
T 2t — Vas=asv] | < 2 T,=25°C
a -—1 [ L-—ss“cx-<
‘ ‘ QO $
! v ' / /
-~ /
O | /
0 50 100 1 200 250 300 ° 1 > 3 7y 3 3 7 ‘0
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vgs, GATE-TO-SOURCE VOLTAGE (VOLTS) (,Co
Typical Output Characteristics Typical Transfer Characteristics (51)?/
<«
ST T 7 L T @‘“‘\b
Spmiusented I Nes=1¥ Vgs=5.5V 5 GPERATION N THIS AREA «
Vas=10V |/g 15 LMITED BY Foson | ekl
7 4 - g - / ”Qﬁ
g / é' I i 1R -
§ 3 Vs =50V - E & 2 = 8
H g s - ! B
y € NHERIIN
: S AT R o
S 2 z 4 SHIRNE ‘ |
2 Vgs =4.5V g Y N \J Nt
e S 7= N 1ms 1]
2 / = 5 T AN 8|
1 |~ | Te=25°C N, JE N
/ Vos=4¥a - Ti=150°C 2o
‘\,(\ 4 2 }— SINGLE PuLSE ﬁlg;:T
0 S
s o BRI oo [1]]
0 4 8 16 20 10 2 5 10 20 50 100 200 500
Vos, DRAIN-TO-SOUR TAGE (VOLTS) Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS)
Typical Satt Characteristics Maximum Safe Operating Area
>
Q/\00 00‘0
A 1)?/"
5 Jo
299 (W

4P

ELECTRONICS

B3 79b4lu2 0028213 I:S&

S)
a«&@QQ)

(\?’



IRF720/721

N-CHANNEL
POWER MOSFETS

d
¥q
R

“ 1
: o]
g 1.0 ? -
i€
-Z e st
Y2 osp
5 [ =
iy . =0 Lt
% 5 ’ o NOTES
8 Fo~0 I
&8 | T L |
3% 9'fsoes as: ™ »
=, T i
£a D=0.02 SINGLE PULSE ( I:x.{ H
gyg 0.05, - THERMAL IMPEDANCE Y 1
gu 5=0.01"] LA 1
£ £ = 1 Duty Factor, D=_:'. t
= 3
T o002 s 2. Per U Base=Ryc=73 12 Deg C WH
2 X e 3. T Te=Pou Zews () ]
0,048 T
VS‘ 10+ 5 107 o 107 5 1 2 5 10
B t1. SQUARE WAVE PULSE DURATION (SECONDS)
Maximum Effective Transient Thermal Impedance Junction-to-Case Vs. Pulse Duration
5 100
80us Pulse Test @ 5
Vos2 oo XPoscn ras w
4 T,=-85°C w =250
g % 3 1,225°C
- ~
— T,=150°C
§ T__I.‘,s.c |t £ 10 M :
w 3 A= 3
7} ERLS
VA el B &
3 A4 | |+ ¥3 ]
2 o L ) g 2 I
o
2 /// - § 1.0 §
E 4 O g I
£ . // A)O g s
) g &
L ,A(&‘VQ = 3 L} 17.=150°C
$ | Lv,=25°C ’
0.1 ] o(ﬂ\
0 1 2 3 4 5 0 1 2 3 4 5 6 (-(’
lo, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS) (a‘l)e
Typicat T Vs. Drain Ci Typical Source—Drain Diode Forward Voltage \IS
1.25 25
g oO¥
< w &
3 2 0
1.15 < 20 -
: -~ 2 Rid %
E & Vi
Q = « V-
a / z
- e ) /
B 108 °ﬁ 15 -
o
4 P g3 v
wa 2 ; A
§§ // §5 //
ggo9s ;5 10
£ 3 -
z
s 0.85 \‘Q 2._ vcf=wov
a K TP § 05 to=1.5A
3 . o
. 218 <
2>
]
0.75 p ‘-V’ I 0
-40 0 ﬂ,@l 80 120 160 -40 [} 40 80 120 160
T JUNCTION TEMPERATURE (°C) T4 JUNCTION TEMPERATURE (°C)
OB ‘éﬂwn Voltage Vs. Temperature N lized On-Resist: Vs. Temperature 6\
¢O
O 425
(5\/‘ qa
300~
ELECTRONICS B 7964142 nnaaem&sz -

\2

a«&@Q

(\?’



N-CHANNEL
IRF720/721 POWER MOSFETS

)
&

\N\d@
1000 l I 25 } /\A
et Q
Vos=0 . U
f=1MHz ‘ Q)()
800 Ciss=Cgs+Cgd, Cds SHORTED g
- | =1 5\'1‘
Crss=Cgd | | a Al
.. CgsCad 3 L®
© Coss=Cds+—— w ¥
= Cgs+Cgd | g
600 : 5 5 . i
o N =Cds+Cqd I 3 Vos=80V /
$ | i s Vos=200V
£ ; ; Y B I o320V \T\///
g ! g i /7
5 400 Ciss 2 ‘
o \ e B /4
G ; g A/
3 "z
200, + g /
N ! ; 10=3.3A
\ Coss ; / ! DI ’
\W‘\S’ "' Crss 1 1 [
S T — i
« 10 20 30 40 50 0 5 10 15 20 25
° Vops, DRAIN-TO-SOURCE VOLTAGE (VOLTS) . Qy, TOTAL GATE CHARGE (nC)
N Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-to-Source Voltage
™
" 144 ]
229 2
e(& § Ves=10V
‘{‘ o 4
2 Vs =20V g
=
2 g Nae
g P e
z / = e
o 7 / &
w
3]
g p/ / \ﬁ‘é‘ N
2 ~d \Q z 2 ‘\
& Roson MEASURED WITH é 4 N
b4 — CURRENT PULSE & ~
: EiE T
E ! buse Q« e 1
i o2
g o L
LS 0 06
0 3 6 9 12 15 25 50 75 100 126 150 (-(’
In, DRAIN CURRENT (AMPERES) Ta. AMBIENT TEMPERATURE (°C) '&1)e
Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature «\»\\IS
56 $‘ /\4
49 s 00
A\ QQQ)
“ N N
35 2= N .

28

21
T\ i
14 TN 1
Al
ala
0 20 40 60 gl 100 120
Tc A;.Eﬁg

MPERATURE (°C)
Power mperature Derating Curve

O e
o 485 <

A\ 3 qa
s e
ELECTRONICS B 7964142 DDE&%&S/%D |
S)

a«&@Q

(\?’

Pp, POWER DISSIPATION (WATTS)




