IRF9640/9641/9642/9643 P-CHANNEL
IRFP9240/9241/9242/9243 POWER MOSFETS
FEATURES 70220

¢ Lower Rps (on)

* Improved inductive ruggedness

* Fast switching times

* Rugged polysilicon gate cell structure
* Lower input capacitance

¢ Extended safe operating area

¢ Improved high temperature reliability

IRFO640/9641/9642/9643
TO-3P

PRODUCT SUMMARY
Part Number Vos | Rosom | o |

M 79b41l42 0012283 LOT EESMGK

. IRFP9240/9241/9242/9243
IRF9640/IRFP9240 —-200V| 050 -11A o 92 o
IRF9641/IRFP9241 —-150vV| 050 -11A g
T 0
IRF9642/IRFP9242 —200V| 0.70 | —9.0A
EF9643/IRFP9243 -150V| 0.7 | —-9.0A U
=
-
%)
MAXIMUM RATINGS U
—
!
IRF9640 ‘ IRF9641 IRF9642 IRF9643 . b3
Characteristic Symbol | \nepoza0 | IRFPO241 | WFpozez | IFpazes | UM et
Drain-Source Voitage (1) Voss -200 —-150 —-200 -150 Vde S
Drain-Gate Voltage (Rgs=1.0MQ)(1) VbGR —200 [ -150 -200 ~150 Vdc 3
Gate-Source Voltage Vas +20 Vdc Wi
Continuous Drain Current Tc=25°C o -11 =11 . —9.0 —-9.0 Adc W
Continuous Drain Current Tc=100°C Io -7.0 -70 " -6.0 -6.0 Adc =z
Drain Current—Puised (3) Iom —44 —44 -36 -37 Adc a
Gate Current—Pulsed lam *1.5 Adc | =
Single Pulsed Avalanche Energy (4) Exs 380 mJ =
Avalanche Current las -1 A
Total Power Dissipation @ Tc=25°C Pp 125 Watts
Derate above 25°C 1.0 W/°C
Operating and Storage _ o
Junction Temperature Range Tu, Tstg 5510 150 ¢
Maximum Lead Temp. for Soidering °
Purposes, 1/8” from case for 5 seconds T 300 ¢

Notes: (1) T;=25°C to 150°C
(2) Pulse test: Pulse width<300us, Duty Cycle<2%
(3) Repetitive rating: Pulse with limited by max. junction temperature
(4) L=7mH, Vge=~50V, Rg=250, Starting Ty=25°C
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2 IRF9640/9641/9642/9643 P-CHANNEL
; IRFP9240/9241/9242/9243 POWER MOSFETS
0 ELECTR'CAL CHARACTERlSTK:S {Tc=25°C unless otherwise specified)
x
L Symbol Characteristic Min | Typ | Max (Units Test Conditions
T Drain-Source Breakdown Voltage Vas=0V
3 IRF9640/IRFP9240 00l — | = | v | ST
IRFO9642/IRFP9242
g BVoss |D=—25OMA
o IRF9641/IRFP9241 50| — _ v
O IRF9643/IRFP9243
ru Vasin | Gate Threshold Voltage 20| — | 40 v Vps=Vgs, lo=—250uA
'_:; Igss | Gate-Source Leakage Forward — | — | 100 | nA | Vgs=—-20V
.:.rtl lgss | Gate-Source Leakage Reverse — | — |—100] nA | Vgs=20V
ur: Ioss | 287© Gate Voltage — ! — | 250 | uA | Vps=Max. Rating, Vas=0V
Drain Current — | — |1000]| uA | Vos=Max. RatingX0 8, Vas=0V, Tc=125°C
l On-State Dran-Source Current (2)
IRF9640/IRFPY240 -11| — - A Vps<—7.7V, Vgs=—10V
IRF9641/IRFP9241
~ |D(on)
IRF9642/IRFP 9242 ~90 _ A
g IRFOB43/IRFPY243 -
D Static Drain-Source On-State
Resistance (2)
— |0.44 0 Vgs=—10V, Ip=—6.0A
Roston) | |RF9640/IRFP9240 0 05 s P
IRFO642/IRFP9241
o f
= I IRFO642/IRFP9242
— IRF9643/IRFP9243 — |06 07| &
1% grs | Forward Transconductance (2) 40|47 | — U | Vps<—50V, Ip=—6 0A
[
() Css | Input Capacitance — 1542 — pF
g Coss | Output Capacitance — |230| — pF | Ves=0V, Vps=—25V, =1 .OMHz
gf Crss | Reverse Transfer Capacitance — |115| — pF
o Turn-On Delay Time - - 30 ns
| fotor) y Voo=0.5BVoss. lo=—6.0, Zo=4.7Q
L._|J tr Rise Time — | — | 15 | ns | (MOSFET switching times are essentially
taety | Turn-Off Delay Time — | = 18 | ns | independent of operating temperature)}
(L]
z t Fall Time - | = 12 ns
a o Total Gate Charge _ 1 _ 190 |nc
= 9 | (Gate-Source Plus Gate-Drain) Vas=—15V, Ip=—22A, Vps=0.8 Max. Rating
i Qg | Gate-Source Charge _ b 30 nG (Gate f:harge is essentially independent of
operating temperature.)
Qqgq | Gate-Drain (“Miller”) Charge - = 60 | nC
THERMAL RESISTANCE
Symbol Characteristic IRF3640-3 IRFP9240-3 Unit
Rinic Junction-to-Case MAX 1.0 10 K/W
Amcs | Case-to-Sink TYP 05 0 24 k/w | Mounting surface flat,
smooth, and greased
Rinia Junction-to-Ambient MAX 80 40 K/W | Free Air Operation

Notes: (1) T;=25°C to 150°C
(2) Pulse test: Pulse width<300us, Duty Cycle<2%
(3) Repetitive rating Pulse width limited by max. junction temperature
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IRF9640/9641/9642/9643 P-CHANNEL M
LG
IRFP9240/9241/9242/9243 POWER MOSFETS =
%]
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS fl.él
Symbol Characteristic Min [ Typ | Max (Units Test Conditions =
Continuous Source Current :g
(Body Diode) — | —11 A Y]
IRFO9640/IRFP9240 n
IRF9641/IRFP9241 =
Is [}
IRF9642/IRFP9242 —| =1 -9 A o
IRF9643/IRFPG243 Modified MOSFET symbol D ru
Pulse Source Current showing the .|nteg.ral " Gn@ T
(Body Diode) (3) — 1 eal a reverse P-N junction rectifier S ;
IRF9640/IRFP9240 0
IRF9641/IRFP9241 o
Ism |- r~
IRFO642/IRFP9242 — 1 —|-36 A
IRF9643/IRFP9243 .
Diode Forward Voltage (2)
Vsp | IRF9640/IRFP9240 — | — |46 A | Tc=25°C, Is=—11A, Vgs=0V a
IRF9641/IRFP9241
[FY]
IRF9642/IRFP9242
— — |- =25¢° = = T
IRF9643/IRFP9243 44| A | Te=25°C, Is==9.0A, Vas=0V i
ter Reverse Recovery Time - |270] — ns T=150°C, lr=—11A, die/dt=100A/uS
Notes: (1) T,=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2%
(3} Repetitive rating. Puise with imited by max. junction temperature U
=
-
74
(]
40 / Vs = - 20V 80us Pulse Test % ;
_ —t—t ~18 }—80us Puise Test T,= ~85°C
% l/ | __Ves=—10V Vs >Ipyon) X RDgion max l ™ T,=25°C <o
Py / T 7 - [>T = 12800 o
g - T ) l &
& Vos= -9V & -1 W
f 1. L
E \IIGFl_BVr— ; Ld
& -0 I T g ~10
3 Vos= -7V 5 l (G}
(1] : S
« ] 4 pum §
] Vas= —6V £ s [%¢]
o N ‘. z
~s{f Vas= -5V +-T,=25°C %]
‘ \;es:'_av -2 Ti=t125°0
1 1 e 4 1
0 -20 -4  -~60  -80 -100 —120 0 -2 -4 <6 -8 10 1o -
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vgs, GATE-TO-SOURCE VOLTAGE (VOLTS)
Typical Output Characteristics Typical Transfer Characteristics
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IKFY640/9641/9642/9643
IRFP9240/9241/9242/9243

P-CHANNEL
POWER MOSFETS

T T T -100 TT“7~TTTTI: T TTITIT T
BOus Pulse Test / [—OPERATION IN THIS AREA IS LIMITED BY Roson F{1
-30 } / -s0 k- { — t yunuus I % ‘i +H
Vs = —20V < Yy r d 4 Tom
— Vas= - 10V =] Ps N .
@ - -20 100us -
o 25 Vas= - V\DQ // 4 al M : ok
; sz=-av>§< v E “10 \ N[N |
< SNi—_
H <
c = vV /£, g _s0 N S s
w / A/ Vgs= -7V ] E y, 1 1
€ _ 35 Y T
3 15 // 3 20 ', N \'\ 10ﬁ |l
z — 7 T 1 z N
E / 7 Ves= =6V 2_10 !/ Ll M \‘OlOms |
5 -0 T c= — 1
8 \ £ £ 7,=150°C MAX o0
B -05}# Anc=167 KW [Emasan
s Vgs= =5V SINGLE PULSE
[ 4 -02
Vas= —4V o1
L T—I -
0 -2z -4 -6 -8 -10 —-12 -14 —16 -18 =20 _10 —20 -50 -10 -20 -50 —100 —500 — 1000
Vps, DRAIN-TO-SOURCE VOLTAGE {VOLTS) Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS)
Typical Saturation Characteristics Maximum Safe Operating Area
T
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T T T 1 1= pms:
3 o0 T : = FT ja :1 B
z_E R e ] 1 1 1[{11 ) RN 1 jI
I 4 -
ét— =~ l # - I N l "T 4_‘ 4 # ] 1 puy Factor D:;T +
% t 2 Per Ut Base=Rpc=10Q Deg C'W
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0° 5 10° 2 s 10' 2 0° 2 5  10' 2 B 10
1. SQUARE WAVE PULSE DURATION (SECONDS)
Maximum Effective Transient Thermal Imp d ion- to-Case Vs. Pulse Duration
10 T T 100
80us Pulse Test
9 Vps>logan) X Rostonmax g _s0 —
@ [
- g
¥ -2
2 _ < | Tc=25°C
] ! ,=—55°C = L _Tc=150°C
) 2 -10 =T
8 & -~ [ 1 ] +—
z < T,=25°C g w /4 !
g 2 -50 v
B 5 / ] | | o y 7
> T T z
S //, T,=125°C < [
z / g -20
g I'1f ' /
z // / 10 H
w y I )
3 / > y i
3 / @ -05 F
£ 2 : fa=Tc=150°C
° 5 1 Te=25°C
1 -02 [
oL
o ~2 -4 -6 -8B -10 —12 —-14 —-16 —18 -20 ") -1 -2 -3 -4 -5 -6

Ip, DRAIN CURRENT (AMPERES)
Typical Transcounductance Vs. Drain Current

Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS)
Typical Source—Drain Diode Forward Voltage
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IRF9640/9641/9642/9643
IRFP9240/9241/9242/9243

P-CHANNEL

POWER MOSFETS

BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE
(NORMALIZED)

C. CAPACITANCE (pF)

Rosjon DRAIN-TO-SOURCE ON RESISTANCE (OHMS)

125
115
-
//
el ~
108 ]
P

095 / -~

085

075

-4 0 40 80 120 160
Tu, JUNCTION TEMPERATURE (*C)
Breakdown Voltage Vs. Temperature
2000 T
vool | ]
1800 - t:ssmnz‘ —
Ciss= Cgs+Cgd Cds SHORTED
1600 Crss=Cgd | _ I
Coss= Cds»fgg——cTt; l»
95+ _

1400 \ \}\-&ﬁgd Cuas

1200 \ I’

1000, i

800 \ | i %

800—¥ t i

\ T~ Cess )
400 S
200 Clss
0 -10 -20 -30 ~40 ~50

Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS)
Typical Capacitance Vs. Drain to Source Voltage

" ‘ / | /|
Vas= —tov J Ves=—20V
08 l // /J//
04 ‘
I

Rosiom MEASURED WITH CURRENT PULSE OF |

2 0us DURATION [NITIAL T,=25°C (HEATING
0z EFFECT OF 2 Ops PULSE IS MINIMAL}

|

-10 -20 -30 —-40 —-50

Io, DRAIN CURRENT (AMPERES)
Typical On-Resistance Vs. Drain Current

Ros on), DRAIN-TO-SOURCE ON RESISTANCE
{NORMALIZED)

Vs, GATE-TO-SOURCE VOLTAGE (VOLTS)

lp, DRAIN CURRENT (AMPERES)

25
20
P
//
15
]
/'
1o > 1
- Vag=—10V
05 lo=-6A
0
- 40 0 40 80 120 160
Ta JUNCTION TEMPERATURE {°C)
Normalized On-Resist: Vs. Temp
0
-5
- - |
-10 Vos= — 160V
Vos= — 100V
Vos= ~ 40V
—15
_oof—
lg= -13A
|
~25
Q 20 40 60 80 100

Qg, TOTAL GATE EHARGE (nC)
Typical Gate Charge Vs. Gate-To-Source Voltage

N

2!

5 S0 75 100 125 150

Ta, AMBIENT TEMPERATURE (°C)
Maximum Drain Current Vs. Case Temperature

ELECTRONICS

252




SAMSUNG ELECTRONICS INC LYE D WM 79k4lu2 00L2288 191 EESMGK

IRF9640/9641/9642/9643 P-CHANNEL
IRFP9240/9241/9242/9243 POWER MOSFETS

160
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Pp, POWER DISSIPATION (WATTS)

20—

Q 20 40 B0 80 100 120 140 160

T¢, CASE TEMPERATURE (°C)
Power Vs. Temperature Derating Curve
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