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NTF5P03, NVF5P03

MOSFET - Power,
P-Channel, SOT-223

-5.2 A, -30 V

ON Semiconductor®

Features http://onsemi.com

® Ultra Low Rps(on)

® Higher Efficiency Extending Battery Life -5.2 AMPERES, -30 VOLTS
® [ ogic Level Gate Drive Rps (on) = 100 mQ

® Miniature SOT-223 Surface Mount Package

® Avalanche Energy Specified

® AEC-Q101 Qualified and PPAP Capable - NVF5P03T3G
® These Devices are Pb—Free and are RoHS Compliant

S

Applications
® DC-DC Converters

® Power Management
D

P-Channel MOSFET

® Motor Controls
® Inductive Loads
[ ]
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NTF5P03, NVF5P03

MAXIMUM RATINGS (T, = 25°C unless otherwise noted)
Negative sign for P-Channel devices omitted for clarity

Rating Symbol Max Unit
Drain-to—-Source Voltage Vpss -30 \
Drain-to-Gate Voltage (Rgs = 1.0 MQ) Vbar -30 \Y,
Gate-to-Source Voltage — Continuous Vas +20 \Y,
1sqin Thermal Resistance — Junction to Ambient RtHiA 40 °C/W
FR-4 or G-10 PCB Total Power Dissipation @ Tp = 25°C Pp 3.13 Watts
Linear Derating Factor 25 mwW/°C
Drain Current — Continuous @ Ta = 25°C Ip -5.2 A
10 seconds Continuous @ Tp = 70°C Ip -4.1 A
Pulsed Drain Current (Note 1) Iom -26 A
Minimum Thermal Resistance - Junction to Ambient RTHuA 80 °C/W
FR-4 or G-10 PCB Total Power Dissipation @ Ta = 25°C Pp 1.56 Watts
Linear Derating Factor | 1:23? mVX{°C
Drain Current — Continuous @ Tp = 25°C D e
10 seconds Continuous @ T, = 70°C o T A
Pulsed Drain Current (Note 1) DM
Operating and Storage Temperature Range Ty, Tstg - 5510 150 °C
Single Pulse Drain-to—Source Avalanche Energy - Starting T; = 25°C Eas mdJ
(Vpp = -30 Vdc, Vgg = -10 Vdc, Peak I, = -12 Apk, L = 3.5 mH, Rg = 25 Q) 250

Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings only. Functional operation above the
Recommended Operating Conditions is not implied. Extended exposure to stresses above the Recommended Operating Conditions may affect
device reliability.

1. Repetitive rating; pulse width limited by maximum junction temperature.
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NTF5P03, NVF5P03

ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted)

Characteristic | Symbol ‘ Min | Typ | Max | Unit |
OFF CHARACTERISTICS
Drain-to—Source Breakdown Voltage (Cpk > 2.0) (Notes 2 and 4) V(BR)DSS Vdc
(Vgs = 0 Vdc, Ip = -250 nAdc) -30 - -
Temperature Coefficient (Positive) - -28 - mV/°C
Zero Gate Voltage Drain Current Ibss uAdc
(Vps = —24 Vdc, Vgs = 0 Vdc) - - -1.0
(Vps = —24 Vdc, Vgs = 0 Vdc, Ty = 125°C) - - -25
Gate-Body Leakage Current lgss - - +100 nAdc
(Vgs =+ 20 Vdc, Vpg = 0 Vdc)
ON CHARACTERISTICS (Note 2)
Gate Threshold Voltage (Cpk > 2.0) (Notes 2 and 4) VGs(th) Vdc
(Vbs = Vas, b = -250 pAdc) -1.0 -1.75 -3.0
Threshold Temperature Coefficient (Negative) - 3.5 - mv/°C
Static Drain-to—Source On-Resistance (Cpk > 2.0) (Notes 2 and 4) Rbs(on) mQ
(Vgs = -10 Vdc, Ip = -5.2 Adc) - 76 100
(Vgs = -4.5 Vdc, Ip = -2.6Adc) 107 150
Forward Transconductance (Note 2) Ofs 2.0 3.9 - Mhos
(Vps = -15 Vdc, Ip = -2.0 Adc)
DYNAMIC CHARACTERISTICS
Input Capacitance (Vps = -25 Vdc, Vgs =0V, Ciss - 500 950 pF
- f=1.0 MHz)
Output Capacitance Coss - 153 440
Transfer Capacitance Crss - 58 140
SWITCHING CHARACTERISTICS (Note 3)
Turn-On Delay Time (Vpp = -15Vdc, Ip = -4.0 Adc, td(on) - 10 24 ns
- - Vgs = -10 Vdc,
Rise Time Rg = 6.0 Q) (Note 2) tr - 33 48
Turn-Off Delay Time ta(off) - 38 94
Fall Time t - 20 92
Turn-On Delay Time (Vpp = -15Vdc, Ip = -2.0 Adc, td(on) - 16 38 ns
- - Vgs = -10 Vdc,
Rise Time Rg = 6.0 Q) (Note 2) tr - 45 110
Turn-Off Delay Time ta(off) - 23 60
Fall Time t - 24 80
Gate Charge (Vps = -24 Vdc, Ip = -4.0 Adc, Qr - 15 38 nC
Vgs = -10 Vdc) (Note 2)
Q4 - 1.6 -
Qo - 3.5 -
Q3 - 2.6 -
SOURCE-DRAIN DIODE CHARACTERISTICS
Forward On-Voltage (Is = -4.0 Adc, Vgg = 0 Vdc) Vsp Vdc
(Is = -4.0 Adc, Vgs = 0 Vdc, - -11 -15
Ty =125°C) (Note 2) - -0.89 -
Reverse Recovery Time (Is = -4.0 Adc, Vgg = 0 Vdc, ter - 34 - ns
dlg/dt = 100 A/us) (Note 2)
ta - 20 -
tp - 14 -
Reverse Recovery Stored Charge QRrr - 0.036 - uC

2. Pulse Test: Pulse Width <300 us, Duty Cycle <2.0%.

3. Switching characteristics are independent of operating junction temperatures.

4. Reflects typical values.C _ | Max limit — Typ
~ | 3xSIGMA

http://onsemi.com

3



NTF5P03, NVF5P03

TYPICAL ELECTRICAL CHARACTERISTICS

0
I g / 1 1 T
__6\}/ ///39!/_?’7/\/'_ Ty=25°C | 9l Vbsz=-10V /
ANV a4 .
< 10V DS DU — =
_ L
- — A —— 35V =7
C 3 >/|/V| | v T 6
-45 -3.1
3 /;/ 3 5 /
"]
2 2 / = = z 4
e -28V T
a // O 31— T,=25C <
£ /// < 2 | z
/d Vgs=-2.7V | 1 Ty=100°C /
- — T,=-55°C
0 | 0 ] !
0O 02 04 06 08 1 12 14 16 18 2 2 25 3 3.5 4 45 5
-Vps, DRAIN-TO-SOURCE VOLTAGE (V) -Vgs, GATE-TO-SOURCE VOLTAGE (V)
Figure 1. On-Region Characteristics Figure 2. Transfer Characteristics
) g
w 0.200 T 1 w 0.200
LZ) 20 180 |_Ty=28°C
< 0175 lb=-52A | 2%
= U =95C —|E
b \ T,=25°C £0.160
ﬁ 0.150 \ @0_140
§ 0.125 \ ‘(;_E)Jo.mo Vas=-45V____—
) \ >0.100
2 0100 AN 2
» b 9 0.080 Vgs =-10V
o \\\\ (@)
T o075 F-0.060
S £0.040
< <0
@ 0.050 o
=) 00.020
S 0025 50.000
Dr:a 3 4 5 6 7 8 9 1%%) 1 2.5 4 55 7 8.5 10
-Vgs, GATE-TO-SOURCE VOLTAGE (V) -Ip, DRAIN CURRENT (A)
Figure 3. On-Resistance versus Figure 4. On-Resistance versus Drain Current
Gate-to-Source Voltage and Gate Voltage
1.65 1000 : :
EJD ! ! L Vgs=0V
> 1550 Ip=-5.2A F Vs =
= as| Ves=-10V /
a2 - e
13 // <
WA 125 e W —
Q .~ Ty=125°C_|_—t—"
SN 415 - < 100
32 - 5 — =
? = 105 // 4
Z -
23S o9 e &
L Z e §e —
Z 085 7 ' = Ty=100C
5 o7~ -
§ 065 10
n(:é) -50 -25 0 25 50 75 100 125 150 5 10 15 20 25 30

T,, JUNCTION TEMPERATURE (°C)
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Figure 6. Drain-to-Source Leakage Current

versus Voltage



C, CAPACITANCE (pF)

t, TIME (ns)

~Ip, DRAIN CURRENT (AMPS)

NTF5P03, NVF5P03

TYPICAL ELECTRICAL CHARACTERISTICS
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RtHJaw, EFFECTIVE TRANSIENT
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NTF5P03, NVF5P03

TYPICAL ELECTRICAL CHARACTERISTICS
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NTF5P03, NVF5P03

PACKAGE DIMENSIONS

SOT-223 (TO-261)
CASE 318E-04

ISSUE N
D
—> bl |=— NOTES:
i 1. DIMENSIONING AND TOLERANGING PER ASME Y14.5M,
! 1994,
| l 2 ONTROI LING DIMENSION: INCH
2 MILLIMETERS INCHES
H | E DIM| MIN | NOM | MAX MIN | NOM | WMAX
E | A | 150 | 163 | 175 | 0060 | 0.064 | 0.068
1 2 3 A1 | 002 | 006 | 010 | 0001 | 0.002 | 0.004
T b | 060 | 075 | 089 | 0024 | 0030 | 0035
bi | 290 | 306 | 320 | 0115 | 0.121 | 0.126
r c | 024 | 029 | 035 | 0009 | 0012 | 0014
i '—»I |<— b D | 630 | 650 | 670 | 0249 | 0256 | 0.263
e1—> E | 330 | 350 | 370 | 0130 | 0.138 | 0.145
e e | 220 | 230 | 240 | 0087 | 0091 | 0094
el | 085 | 094 | 105 | 0033 | 0037 | 0.041
L | o020 | —— — | o008 [ —— —
{ o c Li| 150 | 175 | 200 | 0.060 | 0069 | 0078
HE | 670 | 7.00 | 730 | 0264 | 0276 | 0.287
iy Femmm—— éf;%__ll e | ez0 | 100 | 70 | oee | 026 | 00
A 0.08 (0003) L f f STYLES:
Al L = L1 PIN 1. GATE
2. DRAIN
3. SOURCE
4. DRAIN
SOLDERING FOOTPRINT
3.8
"_ 0.15 _"
|
A T
20 |
0.079 |
Y |
I
6.3
23 23 2
— — 0.248
0.091 0.091
20 | )
0.079 [ 7| | |
] | | |
I I I

mm
SCALE 6:1 (inches)

ON Semiconductor and J are registered trademarks of Semiconductor Components Industries, LLC (SCILLC). SCILLC reserves the right to make changes without further notice
to any products herein. SCILLC makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does SCILLC assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages.
“Typical” parameters which may be provided in SCILLC data sheets and/or specifications can and do vary in different applications and actual performance may vary over time. All
operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts. SCILLC does not convey any license under its patent rights
nor the rights of others. SCILLC products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other applications
intended to support or sustain life, or for any other application in which the failure of the SCILLC product could create a situation where personal injury or death may occur. Should
Buyer purchase or use SCILLC products for any such unintended or unauthorized application, Buyer shall indemnify and hold SCILLC and its officers, employees, subsidiaries, affiliates,
and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that SCILLC was negligent regarding the design or manufacture of the part. SCILLC is an Equal
Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.

PUBLICATION ORDERING INFORMATION

LITERATURE FULFILLMENT:
Literature Distribution Center for ON Semiconductor
P.O. Box 5163, Denver, Colorado 80217 USA
Phone: 303-675-2175 or 800-344-3860 Toll Free USA/Canada
Fax: 303-675-2176 or 800-344-3867 Toll Free USA/Canada
Email: orderlit@onsemi.com

N. American Technical Support: 800-282-9855 Toll Free
USA/Canada

Europe, Middle East and Africa Technical Support:
Phone: 421 33 790 2910

Japan Customer Focus Center
Phone: 81-3-5817-1050

ON Semiconductor Website: www.onsemi.com
Order Literature: http://www.onsemi.com/orderlit

For additional information, please contact your local
Sales Representative
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Looking for pricing, stock, or lifecycle information?

Click below to explore more details on WIN SOURCE:
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