NTP4813NL

Power MOSFET

30V, 51 A, Single N-Channel, TO-220AB

Features

® Low Rpg(on) to Minimize Conduction Losses

Low Rg

Applications

® Power Motor Control

® High Current, High Side Switching
® DC-DC Converters

Low Capacitance to Minimize Driver Losses

Optimized Gate Charge to Minimize Switching Losses

These Devices are Pb—Free and are RoHS Compliant

MAXIMUM RATINGS (T, = 25°C unless otherwise stated)

ON Semiconductor®

http://onsemi.com

(1/8” from case for 10 s)

Parameter Symbol | Value | Unit
Drain-to-Source Voltage Vpss 30 \%
Gate-to-Source Voltage Vas +20 \
Continuous Drain Ta =25°C Ip 12.8 A
Current Rgya
(Note 1) Ta =85°C 9.9
Power Dissipation Ta =25°C Pp 3.75 w
R(.)JA (Note 1)

Continuous Drain Ta =25°C ID 10.2 A
Current Rgya
(Note 2) Steady | Ta=85°C 7.9

Stat
Power Dissipation ate Ta =25°C Pp 2.40 w
RGJA (Note 2)
Continuous Drain Tc=25°C Ip 51 A
Current Rgyc -
(Note 1) Tc =85°C 39.5
Power Dissipation Tc=25°C Pp 60 w
RGJC (Note 1)
Pulsed Drain tp=10us [ Ta=25°C Iom 154 A
Current
Current Limited by Package Ta=25°C | IpmaxPkg 95 A
Operating Junction and Storage Ty, -55to °C
Temperature Tsta +175
Source Current (Body Diode) Is 50 A
Drain to Source dV/dt dV/dt 6 V/ns
Single Pulse Drain-to-Source Avalanche EAS 48.6 mJ
Energy (Vpp =24V, Vgg =10V,
IL=18Ap, L=0.3mH, Rg =25 Q)
Lead Temperature for Soldering Purposes T 260 °C

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.
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A = Assembly Location
Y = Year
WWwW = Work Week
G = Pb-Free Package

ORDERING INFORMATION

See detailed ordering and shipping information in the package
dimensions section on page 6 of this data sheet.

Publication Order Number:
NTP4813NL/D




THERMAL RESISTANCE MAXIMUM RATINGS

NTP4813NL

Parameter Symbol Value Unit
Junction-to-Case (Drain) Royc 25
Junction-to—-Ambient — Steady State (Note 1) RoJa 40 °C/W
Junction-to—-Ambient — Steady State (Note 2) Roga 62.5

1. Surface-mounted on FR4 board using 1 sq-in pad, 1 oz Cu.

2. Surface-mounted on FR4 board using the minimum recommended pad size.

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter | Symbol | Test Condition | Min | Typ | Max | Unit |
OFF CHARACTERISTICS
Drain-to-Source Breakdown Voltage V(BR)DSS Vgs =0V, Ip =250 uA 30 \Y
_I?rain—to—Source Breakdown Voltage V(BBIJDSS/ 24.5 mV/°C
emperature Coefficient J

Zero Gate Voltage Drain Current Ibss Vgs =0V, Ty=25°C 1

Vos =24V T,=125°C 10 KA
Gate-to-Source Leakage Current lgss Vps=0V,Vgs =120V +100 nA
ON CHARACTERISTICS (Note 3)
Gate Threshold Voltage VGs(mH) Vags = Vps, Ip =250 pA 1.5 25 \
lc\l;gg%té\i/eenl'hreshold Temperature Vasahy/Ty 5.5 mV/°C
Drain-to-Source On Resistance Rbs(on) Vgs =10V Ip=20A 10.5 13.1

Vgs =45V Ip=20A 17.6 22 me
Forward Transconductance dFs Vps=15V,Ip=10A 6.7 S
Gate Resistance Rg Ta = 25°C 0.80 Q
CHARGES AND CAPACITANCES
Input Capacitance Ciss 895
Output Capacitance Coss Vgs =0V, f=1.0 MHz, Vpg =12V 220 pF
Reverse Transfer Capacitance CRss 120
Total Gate Charge Qg(rom) 7.7 10.8
Threshold Gate Charge QaTH) 1.6
Gate—to-Source Charge Qgs Ves =45V, Vs =15V; Ip = 304 3.4 ne
Gate-to-Drain Charge Qcp 3.6
Total Gate Charge Qgom Vgs=11.5V,Vpg=15V; 17 nC

Ip=30A

SWITCHING CHARACTERISTICS (Note 4)
Turn-On Delay Time taon) 10
Rise Time b Ves =45V, Vpg =15V, Ip=15A, 215
Turn-Off Delay Time t4(OFF) Rg=30Q 12 ns
Fall Time t 3.2
Turn-On Delay Time taon) 6.3
Rise Time t Vgs = 1.5V, Vpg = 15V, 13.4
Turn-Off Delay Time t4(OFF) Ib=15A,Rg=3.0Q 17.6 ne
Fall Time 1 1.6

3. Pulse Test: pulse width < 300 ps, duty cycle < 2%.
4. Switching characteristics are independent of operating junction temperatures.
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NTP4813NL

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Symbol | Test Condition | Min | Typ | Max | Unit |

DRAIN-SOURCE DIODE CHARACTERISTICS

Forward Diode Voltage Vsp Vas =0V, Ty=25°C 0.95 1.2 v
ls=30A T, =125°C 0.85

Reverse Recovery Time tRR 14.8

Charge Time ta Vs = 0V, dis/dt = 100 A/, 8.3 ns

Discharge Time tp ls =30 A 6.5

Reverse Recovery Charge Qrr 5.3 nC

3. Pulse Test: pulse width < 300 us, duty cycle < 2%.
4. Switching characteristics are independent of operating junction temperatures.

http://onsemi.com
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NTP4813NL

TYPICAL PERFORMANCE CURVES

60

/—10v Ty=25°C Vps210V ///
6V 45V [/
E E
Z 10 |~ Z 40 /
o sy // 4V o ey
i '/ i
3 30 e 3 30
> L 38V | 2
E:t 20 / 36V 1 é 20 =
a : a T, =125°C
o — o |
10 L= 10 T,=25°C |
3V ] | Ty=-55°C
0 0
0 1 2 3 4 5 1 2 3 4 5 6 7
Vps, DRAIN-TO-SOURCE VOLTAGE (V) Vgs, GATE-TO-SOURCE VOLTAGE (V)
Figure 1. On-Region Characteristics Figure 2. Transfer Characteristics
S g
 0.030 ———— 0.03 :
Q Ib=20A Ty=25C
=z D P4 |
z T, - 25°C — & 0.0275
@ 0025 2 0.025
Q- \ w e
i .
& \ 3 oo Vas =45V —
i \ € 0.0175 GS=%9V 4~
> 0.020 8
2 \ 3 0015
I |
o \\ 20.0125
4 0.015 Z 001 Vas =10V
e SN~ s
a) — 00.0075
£ - B
§ 0.010 £ 0.005
2 3.0 4.0 5.0 6.0 7.0 8.0 9.0 100:0 10 15 20 25 30 35 40 45
o
Vgs, GATE-TO-SOURCE VOLTAGE (V) Ip, DRAIN CURRENT (A)
Figure 3. On-Resistance vs. Gate-to-Source Figure 4. On-Resistance vs. Drain Current and
Voltage Gate Voltage
6 18 T T 100,00
Z 17F1p=20A A F Vgs =0V : i
16} Ves=10V ' T, =150°C
0 45 %
i 7 —~10,000
T 14 7 <
88 13 // w I ———
— =
SN2 p e T, =125°C
3 $
02 4] 1000 j i
9] s - <
| L
lgg 1.0 - %
1Z 09 2 —
Z o8 S 100
Y I—
5 o T,=25°C
¢ 06 | [
» 05 10 | |
cn:D -50 -25 O 25 50 75 100 125 150 175 5 10 15 20 25 30

Ty, JUNCTION TEMPERATURE (°C)
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Figure 6. Drain-to-Source Leakage Current
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NTP4813NL

TYPICAL PERFORMANCE CURVES
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Figure 10. Diode Forward Voltage vs. Current
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ORDERING INFORMATION
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TYPICAL PERFORMANCE CURVES
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Figure 13. Avalanche Characteristics

Device Package Shipping’
NTP4813NLT4G TO-220AB 50 Units / Rail
(Pb-Free)

tFor information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.
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NTP4813NL

PACKAGE DIMENSIONS

TO-220, SINGLE GAUGE

CASE 221AB
ISSUE A
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5M, 1982.
- gERLIgG 2. CONTROLLING DIMENSION: INCHES.
3. DIMENSION Z DEFINES A ZONE WHERE ALL BODY AND
LEAD IRREGULARITIES ARE ALLOWED.
> - 4. PRODUCT SHIPPED PRIOR TO 2008 HAD DIMENSIONS
T9 s — S =0.045 - 0.055 INCHES (1.143 - 1.397 MM)
INCHES MILLIMETERS
| DIM| MIN | MAX [ MIN [ MAX
A | 0570 | 0620 | 1448 | 15.75
B | 0.380 | 0.405 | 9.66 | 10.28
C [ 0160 | 0190 [ 407 [ 482
u D | 0025 [ 0035 | 064 | 088
F 0142 [0147 | 361 | 373
G [ 0095 [ 0405 [ 242 [ 266
H | 0110 | 0155 | 280 | 3.93
J [ 0018 [ 0025 | 046 | 064
K | 0500 | 0.562 | 12.70 | 14.27
L [ 0045 | 0.060 | 1.5 [ 152
N | 0190 | 0.210 | 483 | 5.33
-~ Q | 0100 [ 0120 [ 254 | 304
R | 0080 | 0110 | 204 | 279
J S | 0020 | 0.024 | 0508 | 0.61
T | 0235 | 0255 | 597 | 647
U | 0000 | 0.050 | 000 | 1.27
V0045 [ —--[ 1145 | ---
z ]| ---Jooso | ---] 204
STYLE5:
PIN1. GATE
2. DRAIN
3. SOURCE
4. DRAIN

ON Semiconductor and ‘J are registered trademarks of Semiconductor Components Industries, LLC (SCILLC). SCILLC owns the rights to a number of patents, trademarks,
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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
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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
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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.
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