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MOSFET - N-Channel
Shielded Gate PowerTrench®

150V, 22 mQ, 41.9 A

NTMFSO022N15MC

Features

® Small Footprint (5 x 6 mm) for Compact Design

® Low Rpg(on) to Minimize Conduction Losses

® Low QG and Capacitance to Minimize Driver Losses

® 100% UIL Tested

® These Devices are Pb—Free, Halogen Free/BFR Free and are RoHS
Compliant

Typical Applications

® Synchronous Rectification

® AC-DC and DC-DC Power Supplies
® AC-DC Adapters (USB PD) SR

® ] oad Switch

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

Parameter Symbol | Value | Unit

Drain-to—Source Voltage Vpss 150 \
Gate-to-Source Voltage Vas +20 \%
Continuous Drain Ip 41.9 A
Current Rgyc (Note 2) Steady .

it State | 1c=25°C
Power Dissipation Pp 80.6 w
Royc (Note 2)
Continuous Drain Ip 7.3 A
Current Rgya
(Notes 1, 2) Steady opo

State | 1A=25C

Power Dissipation Pp 25 w
Rgya (Notes 1, 2)
Pulsed Drain Current | Tg = 25°C, tp = 100 us Ipm 183 A

Operating Junction and Storage Temperature Ty, Tstg | -55t0 | °C
Range +150

Single Pulse Drain-to-Source Avalanche Eas 96 mJ
Energy (IL = 8 Apk, L = 3 mH)

Lead Temperature for Soldering Purposes T 260 °C
(1/8” from case for 10 s)

Stresses exceeding those listed in the Maximum Ratings table may damage the

device. If any of these limits are exceeded, device functionality should not be

assumed, damage may occur and reliability may be affected.

1. Surface-mounted on FR4 board using a 1 in2, 2 oz. Cu pad.

2. The entire application environment impacts the thermal resistance values shown,
they are not constants and are only valid for the particular conditions noted.
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ORDERING INFORMATION
Device Package | Shipping?
NTMFS022N15MC Power 56 | 3000 / Tape
(Pb-Free/Halogen Free) | (PQFNS8) & Reel

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.

Publication Order Number:
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NTMFS022N15MC

THERMAL RESISTANCE MAXIMUM RATINGS

Parameter Symbol Value Unit
Junction-to-Case - Steady State (Note 2) Rouc 1.55 °C/wW
Junction-to—Ambient — Steady State (Notes 1, 2) Roya 50

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 nA 150 \Y
_I?rain—to—Source Breakdown Voltage V(BE})DSS/ Ip = 250 A, ref to 25°C 83 mV/°C
emperature Coefficient J

Zero Gate Voltage Drain Current Ibss Vgs =0V, Ty=25°C 1.0

Vps = 120 V hA
Gate-to-Source Leakage Current lgss Vps=0V,Vgs =120V +100 nA
ON CHARACTERISTICS
Gate Threshold Voltage VGs(TH) Vgs = Vps, Ip = 100 pA 25 4.5 \Y
Negative Threshold Temperature Coefficient | VggTh)/Ty Ip = 100 A, ref to 25°C -7.9 mV/°C
Drain-to-Source On Resistance Rbs(on) Vgs=10V,Ip =18 A 18.1 22 mQ
Drain-to-Source On Resistance Rbs(on) Vgs=8V,Ip=9A 19.7 255 mQ
Forward Transconductance dFs Vps=10V,Ip=18A 35 S
CHARGES, CAPACITANCES & GATE RESISTANCE
Input Capacitance Ciss 1315
Output Capacitance Coss Ves=0V,f=1MHz, Vpg =75V 380 pF
Reverse Transfer Capacitance Cgrss 6
Gate-Resistance Rg 0.6 1.2 Q
Total Gate Charge Qg(om) 17
Threshold Gate Charge Qah) 4.4
Gate-to-Source Charge Qgs Vgs=10V,Vpg=75V;Ip=18A 7.2 nc
Gate-to-Drain Charge Qcp 2.7
Plateau Voltage Vgp 5.6 \%
Output Charge Qoss Vpp=75V,Vgs=0V 41 nC
SWITCHING CHARACTERISTICS (Note 3)
Turn-On Delay Time ta(oN) 14
Rise Time tr Vas =10V, Vpp = 75V, 2.8
Turn-Off Delay Time td(oFF) Ib=18A Rg=6Q 17 ns
Fall Time t 29
DRAIN-SOURCE DIODE CHARACTERISTICS
Forward Diode Voltage Vsp Vgs=0V,Ig=18A Ty=25°C 0.88 1.2 \Y
Reverse Recovery Time tRR Vgs =0V, Vpp =75V 45 ns
Reverse Recovery Charge QRRr dig/dt = 300 A/us, Is = 18 A 155 nC
Reverse Recovery Time tRR Vs =0V, Vpp =75V 28 ns
Reverse Recovery Charge Qrr dlg/dt = 1000 Alus, Is = 18 A 242 nC

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product
performance may not be indicated by the Electrical Characteristics if operated under different conditions.
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NTMFS022N15MC

NOTES:

3. Switching characteristics are independent of operating junction temperatures.

4. Rgya is determined with the device mounted on a 1 in2 pad 2 oz copper pad on a 1.5 x 1.5 in. board of FR-4 material. Rgcp is determined
by the user’s board design.

a) 50°C/W when mounted on b) 125°C/W when mounted on
a 1in? pad of 2 oz copper. a minimum pad of 2 oz copper.
00000
[oR=1=J"X7]
mnT®n

www.onsemi.com
3




NTMFS022N15MC

TYPICAL CHARACTERISTICS
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NTMFS022N15MC

tav, TIME IN AVALANCHE (mS)

Figure 11. Unclamped Inductive Switching

Capability

TYPICAL CHARACTERISTICS
10K
Ib=18A
Ciss
™ 1K
= —~—— Coss
w N
g
é 100
Q
o
<
/ © 10 ss
1
0 5 10 15 20 0.1 1 10 100 150
Qg, GATE CHARGE (nC) Vps, DRAIN-TO-SOURCE VOLTAGE (V)
Figure 7. Gate Charge Characteristics Figure 8. Capacitance vs. Drain-to-Source
Voltage
100K
Vgs =10V
w 10K
Vgs=8V %
GS = \ e g
\ E
\ | 1K
\ %)
~N
z
& 100
<
Ll
o
Rgyc = 1.55°C/W o
|
25 50 75 100 125 150 0.00001 0.0001 0.001 0.01 0.1 1
Tc, CASE TEMPERATURE (°C) t, PULSE WIDTH (s)
Figure 9. Drain Current vs. Case Temperature Figure 10. Peak Power
200 T = S
100k Tc=25°C AN N
E Single Pulse == = o N =
< :ReJc=1.55°C/\NI'\\ ||||MS:
g N A VAL
N Tyinitial) = 25°C £ rl \\\ \\1 00 us| |
N £ 10 2 AN :
\\\\ Ty(initiary = 100°C g — < \‘:\ N =
\%‘\ K > v \\
o\\ N < \\ Nl ms
Tugnitial) = 125°C N N a | 10 ms N
NN =Y S —— RpS (on) Limit N
\\\ - == Thermal Limit RN
NS - —— - —— Package Limit
§\ b 0.1 L1l gl L1 100 ms/DC
0.01 0.1 1 10 100 0.1 1 10 100 200

Vps, DRAIN-TO-SOURCE VOLTAGE (V)
Figure 12. Forward Bias Safe Operating Area

www.onsemi.com
5




Zgyc, EFFECTIVE TRANSIENT
THERMAL RESISTANCE (°C/W)

NTMFS022N15MC

TYPICAL CHARACTERISTICS
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NTMFS022N15MC

PACKAGE DIMENSIONS
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Looking for pricing, stock, or lifecycle information?

Click below to explore more details on WIN SOURCE:
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