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IRFP9140/9141/9142/9143 P-CHANNEL ]
IRF9540/9541/9542/9543 _ POWER MOSFETS
Preliminary Specifications
—~100 Volt, 0.2 Ohm SFET PRODUCT SUMMARY
) ‘D ' : Part Number Vos | Rosion Io
"1IRF/IRFPY140, IRF9540| —100V | 0.210 —-19A
IRF/IRFP9141, IRF9541 -60V | 0.211 —-19A
G . ' iRF/IRFPQ142, IRFO542 | —100V | 0.31) —15A
8 IRF/IRFP9143, IRF9543| —-60V| 0.311 | —156A
FEATURES "~ PACKAGE STYLE
s Low Rps(on) Package Type Part Number
ctive ru edness 1 -
* Improved indu 99 TO-3 IRF9140/9141/9142/9143
* Fast switching times
* Rugged polysilicon gate cell structure .
o Low input capacltance TO-3P IRFP9140/9141/9142/9143
e Extended safe operating area -
¢ improved high temperature reliability TO-220 IRF9540/9541/9642/9543
MAXIMUM RATINGS »
. IRF/IRFP
Characteristic Symbol 9140 | 9141 9142 9143 Unit
) 9540 9541 9542 9543
Drain-Source Voltage (1) ) Voss —-100 —60 -100 —-60 Vdc
Drain-Gate Voltage (Res=1.0M®) (1) VR =100 —60 —100 | % vde
Gate-Source Voltage Vas +20 Vdo
Continuous Drain Current Tc=25°C Ip -19 -19 —-15 —16 Adc
Cantinuous Drain Current Tc=100°C Ip -12 -12 -10 -10 Adc
Drain Current—Pulsed {3} iom —-76 ~76 -60 -60 Adc
Gate Current—Pulsed - * lam *1.5 Adc
Total Power Dissipation @ T¢=25°C Pp ) 125 Waltts
Derate above 25°C ) 1.0 w/eC
QOperating and Storage o
Junction Temperature Range Tu. Tslg —55 to 150 c
Maximum Lead Temp. for Soldering . - ' o
Purposes, 1/8" _from case for & seconds T 300 c

Notes: (1) Ty=25°C to 150°C
(2) Pulse test: Pulse width<300us, Buty Cycle<2%
{3} Repetitive rating: Pulse width limited by max. junction temperature
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ELECTRICAL CHARACTERISTICS (1c=25°C unless otherwise specified)
Characteristic Symbol| Type | Min | Typ | Max Units Test Conditions
JRF9140/2
RFPE14072i—-100| ~ — .| V [Vgg=0V
Drain-Source Breakdown | Bypss | RF294012
Voltage g}‘ggm}% v OuA
. -60| — —_ lp=—25
- |Reosdifs| - 0 i
Gate Threshold Voltage Vasin | ALL [—2.0| — | ~4.0 [ V [Vbs=Vas, lp=—250uA
Gate-Source Leakage Forward| lass ALL — | — =100 | nA |[Vgs=—20V
Gate-Source Leakage Reverse| lgss | ALL | — | — [ 100 | nA Vgs=20V
Zerp Gate VO[tage ) |DSS A'LL b — |-250 HA V08=Max. Raﬁng. VG3=OV
Drain Current : — | — |=1000| pA |[Vos=Max. Ratingx0.8, Vgs=0V, Tc=125°C]|
IRFO140/1[ .
. IRFPOL40 —19 | — — A
On-State Drain-Source | IRFO540/1} - : " {Vps>1oem X Ros Vgs=—10V
Current(2) Dion) IRF9142/3 {on} {an) max.,
- IRFPO1421 — 46 | — —_ A
.1IRF9542/3 .
{RF9140A1
Static Drain-S On-Stat | — | | %2 "
atic Drain-Source On-State -
R : Vgs=—10V, Ip=—10A
Resistance (2) 05l ieFg142/3 Gs °
[RFP9142/3] — —_ 0.3 {1
i IRF9542/3
Forward Transconductance (2)[ gis ALL | 50 | — — Vps>lpjom X Rosion) max., 10=-—10A
Input Capacitance Cws | ALL | — | — | 1300 | pF : '
Output Capacitance Coss ALL — — 700 | pF [Vgs=0V, Vpg=—-25V, f=1.0MHz
Reverse Transfer Capacitance| Crss ALL — —_ 400 | pF’ ) .
Turn-On Delay Time taony | ALL —_ - 30 | ns -
Rise Time & | AL | — | — | 15 | ns |Vo0=0.58Voss, lo=—10A, Zo=4.70,
- £ (MOSFET switching times are essentially
Turn-Off Delay Time taory | ALL { — | — | 20 | ns lindependent of operating temperature.)
Fall Time w | AL | — | =1 12 |ns’
Total Gate Charge : )
{Gate-Source Plus Gate-Drain) Qp | AL | — | — | 90 | nC lvgs=—15V,Ip=—24A, Vps=0.8 Max.
Rating (Gate charge is essentially independent
Gate-Source Charge Qgs ALL - - 30 [ nC |4 operating temperature. )
Gate-Drain ("Milfer"'} Charge | Qgd ALL — - 60 | nC :
THERMAL RESISTANCE
Junction-to-Case Rruc | ALL | — | — | 1.0 |kw ,
. ICase-tc;-Sink_ Rincs | ALL — |o0.1l — {k/W |Mounting surface flat, smooth, and greased
.Junction-to:Ambient R IRFE5XX | |Free Air Operation
; P TA RFXX | — | — | 30 KW

Notes: (1) Tu=25°C to 160°C
(2) Pulse test: Puise width<300ps, Duty Cycle€2%
(3) Repetitive rating: Pulse width limited by max. jpnction temperature
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SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
Characteristic - Symbol| Type | Min |Typ| Max (Units Test Conditions
IRF9140/1
. AFPA140N — | — | —19% A
Continuous Source Current Is IRF954011
(Body Diode) RF9142/3 - .
el — | — | ! 5| A |Moditied MOSFET symbol o
RF914001 showing the integral a
-N iuncti i
. . REPOTA0N | — —l-76| A reverse P-N junction rectifier s
Pulse Source Current | 1gy |BEES40M
(Body Diode} (3) - ° IRF9142/3
IRFP9142/3} — [ — | —60 |- A
- IRF9542/3
{RF9140/1
: | Egglﬁﬁ” — | — |—-4.2| V [Tc=25°C, ls=—19A, Vgs=0V
Diode Forward Voltage (2) Vsp d .
- [RF9142/3 .
[RFP9142i3) — | — | —4.0| V |Tc=25°C, Is=—15A, Vgs=0V
. IRF9542/3
Reverse Recovery Time "oty |ALL - | -1 - ns |Ty=150°C, lg=—109A, dls/dt=100A/us
Notes: (1) T;=25°C to 150°C {2) Pulse test: Pulse width<300us, Duty Cycle<2%
(3) Repestitive rating: Pulse width limited by max. junction temperature
L 128 - 160
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Breakdown Voitage Vs. Temperature Power Vs. Temperature Derating Curve
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Normalized On-Resistance Vs. Temperature : Typical On-Resistance Vs. Drain Current
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PACKAGE DIMENSIONS

TO-3(standard Type) Unit: mm TO-3 (High-Voltage Type) Unit: mm
12.35 - ' 12.35 NI
. Y1265 Ol 4.2 12.65 O~ 4.2
5.25 | 4.6 5.25 _\v-r— 4.6
5.65 5.65 P——
TN T
2 f2 \
J & 1 y K 1
39 \ 3.9 \
3 16.7 41 16.7
17.1 30.05 17.1 30.05
3035 - 30.35 o
19.7 19.7
wje 0
155 e 19.9 N
, -
E#j;%"r‘_!—l-_l' T I! IJ ; L o a0 | 1
! m’h- oo ! *’“? i
iy : iy
0.97 0.97 |
1.05 1.05
1. Gate 2. Source Case: Draln 1. Gate 2. Source Case: Drain
TO-3High Current Type) Unit: mm TO-3P Unit: mm
123 9
5.93 12.7 9
567 — 4.55
H 5.05 1.95
"2 2.20
sl
J & 1
3.9 - \ ey
4.056 16.72 ol&
17.02 30.0 ol
30.3 ol
~|o
| olo
22.2 MAX [Te]lIe] ]
ol —1
i ] 1
©{
= E IJ } | ] 1 ’
' ' +|owO
-0
-r oL
t 5.45 TYP
] 1.45 0.71
1.55
1. Gate 2. Source Case: Drain 1. Gate 2. Drain 3. Source
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PACKAGE DIMENSIONS

TO-220 - Unit: mm
N 4.25 9.68
1.05 475 10.18 l 23.61 TYP
l 1.40 | ]
—~ 14
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Ao \/ oo
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[at}les] [al{Vn]
olo
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\ J oo
M
_flo4s | I

0.55. 1o} (1o

I*~_ [aV}

] s

A
. 0 54 0.865
TYP 0.86
i.2 3
1. Gate 2. Drain 3. Source

TO-126 Unit: mm
23.20
7.74 P __2.99
8.24 3.50
T —
3.89
wel °~° 0 |  }—
4 0 W0 +T-—1
N o S—
o er
1 2 83
2.81 5
o7 - j-0.82 TYP
[ 1.39 1| o089
'| f' 1.85 1.14
o
0 0
w3 O

o.gg_. _j L0.75 TYP
0. . 0.45
L 2.28TYP  —{—g22

1. Gate 2. Drain 3. Source
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