File Number 2280

Power MOS Field-Effect Transistors

P-Channel Enhancement-Mode
Power Field-Effect Transistors

25 A, 60V and 100V
rosom = 0.150 Q

Features:
m SOA is power-dissipation limited m Low on resistance

» Nanosecond switching speeds m High transconductance
m Linear transfer characteristics a High input impedance

m Extreme device ruggedness

The IRF9150 and IRF9151 are p-channel enhancement-
mode silicon-gate power field-effect transistors designed for
applications such as switching regulators, switching convert-
ers, motor drivers, relay drivers, and drivers for high-power
bipolar switching transistors requiring high speed and low
gate-drive power. These types can be operated directly from
integrated circuits.

The P-channel IRF9150 is an approximate electrical com-
plement to the N-channel IRF150.

The IRF-types are supplied in the JEDEC TO-204AE
metal package.
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B 4% 5 # #} 886-3-5753170
Jik 45 7 B () 86-21-34970699
Jik 4% 1 oL - 0 86-755-83298787

Http://www. 100y. com. tw

P-CHANNEL ENHANCEMENT MODE

92C5-43262

TERMINAL DIAGRAM

TERMINAL DESIGNATION

DRAIN
SOURCE (FLANGE

o
Q o

GATE

®)

92Cs- 37801

JEDEC TO-204AE

IRF9150
-100

150 (See Fig. 18)
1.2

1300 (See Fig. 14)
-26

-55 to +150
300

IRF9151

-60

|
|

|

|
.
9]

6-345



user
新建印章


Rugged Power MOSFETs

IRF9150, IRF9151

ELECTRICAL CHARACTERISTICS At Case Temperature (Tc) = 25° C Unless Otherwise Specified

LIMITS
HARACTERISTI
CHARACTERISTICS TYPE__| MIN, | TYP. | MAX. [UNITS TEST CONDITIONS
Drain-Source Breakdown Voltage BVpss JRF9150 | -100 _ _ v Vas =0V
IRF9151 -60 — — \ lp = -250 A
Gate Threshold Voltage Vasini All -2.0 — -4.0 Vv Vos = Ves, Ip = -250 1A
Gate-Source Leakage Forward lass All — — -100 nA Vgs = -20 V
Gate-Source Leakage Reverse lgss All — - 100 nA Vas =20V
Zero-Gate Voltage Drain Current loss All — — -250 uA Vps = Max. Rating, Vags =0V
— — -1000 uA Vbs = Max. Rating x 0.8, Ves =0V, T, = 125°C
On-State Drain Current @ lotom Al 25 _ _ A Vos > lown X Rosen mac Vs = 10 V
Static Drain-Source On-State fos(om _ o -
Resistance ® All 009 | 015 Q Ves =-10V, Ip =-10 A
Forward Transconductance @ Ois All 4 10 — S Vps =-10V, Ip =-12.5 A
Input Capacitance Ciss All — 2400 — pF - L _
Output Capacitance Coss All — 850 — oF \S/ZZ FiO V1, SIDS 25V, 1=1.0MHz
Reverse Transfer Capacitance Crss All — 400 — pF 9-
Turn-On Delay Time tatom All — 16 24 ns Vop =-50V, Ip=-25 A
Rise Time t All — 110 160 ns Rc=6.80Q,Rp=20Q See Figs. 16 and 17
Turn-Off Delay Time toiofn All — 65 100 ns (MOSFET switching times are essentially
Fall Time t All — 46 70 ns independent of operating temperature.)
Total Gate Charge Qg Al _ a2 120 nC Ves =-10 V, Ip = -25 A, Vps = 0.8 Max. Rating.
(Gate-Source Plus Gate-Drain) See Figs. 11 and 19 for test circuit. (Gate charge is
Gate-Source Charge Qgs All — 14 21 nC essentially independent of operating
Gate-Drain (“Miller”) Charge Qga All — 42 65 nC | temperature.)
Internal Drain Inductance Lo Alt — 5.0 — nH Measured between Modified MOSFET
the contact screw on symbol showing the
header that is closer to internal device o
source and gate pins inductances.
and center of die. 5
Internal Source Inductance Ls All — 13 — nH Measured from the
source pin, 6mm G
(0.25 in.) from header s
and source
bonding pad. s
THERMAL RESISTANCE
Junction-to-Case Rasc Al — — 083 [°Cw
Case-to-Sink Recs All — 0.1 — °C/W_| Mounting surface flat, smooth, and greased
Junction-to-Ambient Raua All — - 30 °C/W | Free Air Operation
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
Continuous Source Current Is Moadified MOSFET symbol o
(Body Diode) @ Al _ 25 A showing the integral
- B - reverse P-N junction rectifier.
(i
Pulse Source Current Ism [
(Body Diode) @ All _ . 100 A
s
Diode Forward Voltage @ Vsb All — 0.9 15 v T,=25°C, ls =25 A, Vas =0V
Reverse Recovery Time tr All — 150 300 ns T.=25°C, Ie = 25 A, die/dt = 100 A/us
Reverse Recovered Charge Qen All 0.30 0.70 1.5 pC T,=25°C, l¢ =25 A, dlg/dt = 100 A/us
Forward Turn-on Time ton All Intrinsic turn-on time is negligible.
Turn-on speed is substantially controlled by Ls + Lo.

@ Pulse Test: Pulse width =< 300 us, Duty Cycle < 2%,
@ Repetitive Rating: Puise width limited by maximum junction temperature. See Transient Thermal Impedance Curve (Fig. 5).

@ Vpp =25V, Starting T, = 25°C, L = 3.2 mhy, lpeak = 25 A, R,

6-346

25 (2 (See Figs. 14 & 15).
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Rugged Power MOSFETs
IRF9150, IRF9151

25deqC 1250egC
00 PLLSE DURAT ON=80us Tc=25degC - OVB‘)"S PULSE TEST Vds<=-50V
2 V=12V
£ / < 5
80| z -
2 3 ~
> = .
3 / b
2 60 #
UEJ Vos=9V. §
b : 2
g /// Vgs=8v z p
2 I Vgs=7v] E =
(5] = '
~20) i, ey @ I
z L]
] t
Vas=5V. / /
V!l:JV -
0 =Y = = =y =) : = = = = =
DRAIN-TO-SOURCE VOLTAGE dsk-v GATE-TO-SOURCE VOLTAGE Vgs)-V
OUTIRF150CF1 VGSIRSISOCFY
Fig. 1 - Typical output characteristics. Fig. 2 - Typical transfer characteristics.
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Fig. 3- Typical saturation characteristics. Fig. 4 - Maximum safe operating area.
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Rugged Power MOSFETSs

IRF9150, IRF9151

25degC 150degC 25degC 150d20C
2
[ S i
a
"3 b3
& | K
2 5
@ ¢ /
g B e = g o
2 s 1 o
w - Z 7 1’
% L é 7
& o a y: /
2 7 a
a / i
& 2 7
Y/ ==
2 / o e I
S I/ 5 ] 7
[ fl g [
E
L] s LA L./
-0 20 =30 -40 50 [ ; K K] 11 13 15 17
DRAIN CURRENT Udi-AMPERES NEGATIVE Vsd. SOURCE-TO-DRAIN VOLTAGE NOLTS)
GFSIRFIS0CF1 VSDIRFS150CF1
Fig. 6 - Typical transconductance vs. drain current. Fig. 7 - Typical source-drain diode forward voltage.
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Fig. 8 - Normalized breakdown voltage vs. temperature. Fig. 9 - Normalized on-resistance vs. temperature.
ciss c0ss CRSS
FREQUENCY itz
- \ w =254
4000) 5
\ <]
saool A
M R
5 oohy s\
[33 Q
# 2soofil - g N
g I T I S S S I 0 _
R AN >
£ 2 S u I
2 | g
Fe X 3
\ 0
O A\ . 0 20V
1000k -8
haad ~ —~—t—_1__ ] v
. i I i s w
s o S S 5
R Lo 20l _....._....._._......4........_L...._J_._._..
-0 -20 -30 -40 -50 20 40 60 80 100 120 140 %60 180
DRAIN-TO-SOURCE VOLTAGE VDSV g, TOTAL GATE CHARGE (nC) o—
CAPIRFINS0CF|
Fig. 10 - Typical capacitance vs. drain-to source voltage. Fig. 11 - Typical gate charge vs. gate-to source voltage.
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Rugged Power MOSFETs

IRF9150, IRF9151

Vgs=-10v Vgs=-20V
$ 300 25
I
<]
EE 1,
iy T -2
e
c
§ ) : \
14 E 15
8 150 3
F z
o 100 p— T o
& 1T__I=
u T A R (g
Z ol — 5
8 50
" . L L. .
-20 -40 -60 -80 =100 025 50 % 100 125 150
DRAIN CURRENT {d}~AMPERES CASE TEMPERATURE (Tch-degC
RESIRFIISOCF1 IDIRFA2S0CFT
Fig. 12 - Typical on-resistance vs. drain current. Fig. 13 - Maximum drain current vs. case temperature.
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Fig. 14 - Unclamped inductive test circuit. Fig. 15 - Unclamped inductive waveforms.
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Fig. 16 - Switching time test circuit. Fig. 17 - Switching time waveforms.
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Rugged Power MOSFETs

IRF9150, IRF9151
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Fig. 18 - Power vs. temperature derating curve.
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Fig. 19 - Gate charge test circuit.
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