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1.Features

u VDS (V):BOV
" |,=12A
u RDS(ON)<35mQ(VGS=5V)

2.Applications

® Tighter Vgp Specification
® | ower Diode Reverse Recovery Time

® | ower Reverse Recovery Stored Charge

3.Pinning information

Pin Symbol |Description
1 G GATE
2 D SOURCE
3 S DRAIN

TO-252(DPAK)
top view

4.Absolute Maximum Ratings T,= 25°C

UMW NTD20NO6LT4G

60V N-Channel MOSFET

Power Supplies

Converters

Power Motor Controls

Bridge Circuits

Lower RDS(ON)

Lower Vps(on)

Parameter Symbol Rating Units

Drain-to-Source Voltage Vbss 60 Ve
Drain—-to—Gate Voltage (Rgs=1MQ) Voer 60 Ve
Gate—-to—Source Voltage, Continuous Vs +15 Ve
- Non—-Repetitive (tp<10 ms) Vs 120 Ve
Drain Current — Continuous @ TA=25°C I 12 Age

— Continuous @ TA=100°C I 10 Age

- Single Pulse (1,10 ps) lom 45 Ank
UTD Semiconductor Co.,Limited
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Total Power Dissipation @ Ta = 25°C 48 w
Derate above 25°C P, 0.32 wi/eC
Total Power Dissipation @ Tx = 25°C (Note 1) 2.1 w
Total Power Dissipation @ Tx = 25°C (Note 2) 1.5 w
Operating and Storage Temperature Range Ty Tste -551t0 175 °C

Single Pulse Drain-to-Source Avalanche

Energy-Starting Tj= 25°C

Enas 61 mJ

(Vop=25Vdc, Vgs=5Vdc

IL(pk)=1 1 A,L=1 mH, VD3=6OVdC)

Thermal Resistance-Junction-to-Case Resc 3.13 °C/wW
-Junction-to-Ambient (Note 1) Reia 71.4 °C/IW
-Junction-to-Ambient (Note 2) ReJa 100 °C/IW

Maximum Lead Temperature for SolderingPurposes,

T, 260 °C

1/8 in. from case for10 seconds

Maximum ratings are those values beyond which device damage can occur. Maximum ratings applied to the device are
individual stress limit values (not normal operating conditions) and are not valid simultaneously. If these limits are exceeded,
device functional operation is not implied, damage may occur and reliability may be affected.

1. When surface mounted to an FR4 board using 1 in pad size (Cu area = 1.127 in 2).

2. When surface mounted to an FR4 board using the minimum recommended pad size (Cu area = 0.412 in?)

UTD Semiconductor Co.,Limited l l M W®
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5.Electrical Characteristics @ T,= 25°C (unless otherwise specified)

Parameter Symbol Conditions Min | Typ | Max |Units
OFF CHARACTERISTICS
Drain—-to—Source Breakdown Voltage 60 |[71.3 Vdc
V(BR)DSS VGS=0VdC, |D=250HAdC
(Temperature Coefficient Positive) (Note 3) 71.2 mV/°C
Vps=60Vdc, Vgs=0Vdc 1 |uAdc
Zero Gate Voltage Drain Current Ioss
Vps=60Vdc,Ves=0Vdc,T,=150°C 10 |pAdc
Gate—-Body Leakage Current less | Ves=115Vdc, Vps=0Vdc +100 | nAdc

ON CHARACTERISTICS

Gate Threshold Voltage(Note 3) 1 1.6 2 Vdc
VGS(th) VDS=Vgs, |D=25OUAdC

(Negative Temperature Coefficient) 4.6 mV/°C

Static Drain—Source On-State Resistance | Rpson) |Ves=4.5Vdc, Ip)=10Adc 35 45 | mQ

Static Drain—to—Source Ves=5Vdc,lp=20Adc 0.81 | 1.66 | Vdc
VDS(ON)

On-Resistance (Note 3) Vss=5Vdc,lp=10Adc,T,=150°C 0.72 Vdc

Forward Transconductance (Note 3) OFs Vps=4Vdc, I,=10Adc 17.5 Mhos

DYNAMIC CHARACTERISTICS

Input Capacitance Ciss 707 | 990 | pF
VDS:25VdC, VGSZOVdC

Output Capacitance Coss 224 | 320 | pF
f=1MHz

Transfer Capacitance Crss 72 1 105 | pF

SWITCHING CHARACTERISTICS

Turn-On Delay Time toon) 96 | 20 ns
Rise Time t; Vpp=30Vdc, Ir=20Adc 98 | 200 | ns
Turn-Off Delay Time too | Ves=5Vdc, Re=9.1Q(Note 3) 25 50 ns
Fall Time t; 62 | 120 | ns
Qr 16.6 | 32 | nC
Vps=48Vdc, 1,.=20Adc
Gate Charge Q, 5.5 nC
Ves=5Vdc(Note 3)
Qz 85 nC

l ' M W® UTD Semiconductor Co.,Limited
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DRAIN-SOURCE DIODE CHARACTERISTICS
Is=20Adc, Vss=0V(Note 3) 097 | 1.2 | Vdc
Forward On-Voltage Vsp
Is=20Adc, Vgs=0V, T,=150°C 0.85 Vdc
t 42 ns
Is=20A, dls/dt=100 A/us(Note 3)
Reverse Recovery Time ta 30 ns
V(;s:OVdC
ty 12 ns
Reverse Recovery Stored Charge Q. 0.66 uC
Notes:

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.
3. Pulse Test: Pulse Width < 300 ps, Duty Cycle < 2%.

4. Switching characteristics are independent of operating junction temperatures.
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6.1Typical Characterisitics

60V N-Channel MOSFET

I, Drain Current (A)
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Figure 3: On—Resistance versus Drain Current
and Temperature

Figure 4: On—-Resistance versus Drain Current
and Gate Voltage
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Figure 5: On—Resistance Variation with
Temperature

Figure 6: . Drain—To—Source Leakage
Current versus Voltage
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6.2Typical Characterisitics

Switching behavior is most easily modeled and
predicted by recognizing that the power MOSFET is
charge controlled. The lengths of various switching
intervals (t) are determined by how fast the FET input
capacitance can be charged by current from the
generator.

The published capacitance data is difficult to use for
calculating rise and fall because drain-gate
capacitance varies greatly with applied voltage.
Accordingly, gate charge data is used. In most cases,
a satisfactory estimate of average input current (Igav))
can be made from a rudimentary analysis of the drive
circuit so that

t = Qflgay)

During the rise and fall time interval when switching a
resistive load, Vs remains virtually constant at a level
known as the plateau voltage, Vscp. Therefore, rise
and fall times may be approximated by the following:
t= Q2 X Re/(Vas - Vasp)

t= Q2 X Re/Vasp

where

Vae = the gate drive voltage, which varies from zero to
Vee Re = the gate drive resistance

and Q; and Vgsp are read from the gate charge curve.
During the turn-on and turn-off delay times, gate
current is not constant. The simplest calculation uses
appropriate values from the capacitance curves in a
standard equation for voltage change in an Rc
network. The equations are:

taon) = Re Ciss In [Veo/(Vas - Vesp)]

taom = Re Ciss In (VGG/VGSP)

60V N-Channel MOSFET

The capacitance (Cis) is read from the capacitance

curve at a voltage corresponding to the off-state

condition when calculating tson) and is read at a voltage
corresponding to the on-state when calculating tycm.

At high switching speeds, parasitic circuit elements
complicate the analysis. The inductance of the MOSFET
source lead, inside the package and in the circuit wiring
which is common to both the drain and gate current paths,
produces a voltage at the source which reduces the gate
drive current. The voltage is determined by Ldi/dt, but

since di/dt is a function of drain current, the mathematical
solution is complex.The MOSFET output capacitance

also complicates the mathematics. And finally, MOSFETs
have finite internal gate resistance which effectively adds

to the resistance of the driving source, but the internal
resistance is difficult to measure and, consequently, is not
specified.

The resistive switching time variation versus gate resistance
(Figure 9) shows how typical switching performance is
affected by the parasitic circuit elements. If the parasitics
were not present, the slope of the curves would maintain a
value of unity regardless of the switching speed. The circuit
used to obtain the data is constructed to minimize common
inductance in the drain and gate circuit loops and is believed
readily achievable with board mounted components. Most
power electronic loads are inductive; the data in the figure

is taken with a resistive load, which approximates an optimally
snubbed inductive load. Power MOSFETs may be safely
operated into an inductive load; however, snubbing reduces
switching losses.

2400 T
| Vps=0V]|Vgg=0V T,=25C |
2000
— Ciss
'S 1600 \
(o]
2 \
=
§ 1200
3 [ Cee N
~N
% 800 \ | Ciss
© N\
© 400 \\ — Coss 1
—— Crss T —
e ———
0 |
0 5 0 5 10 15 20 25

- Vgs + Vps =

Gate-to—source Or Drain-to—source Voltage (V)

Figure 7. Capacitance Variation
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6.3Typical Characterisitics
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l ' M W® UTD Semiconductor Co.,Limited
Nov.2024 7 of 12



WWW.Uumw-ic.com

UMW NTD20NO06LT4G

€D s

6.4Typical Characterisitics

The Forward Biased Safe Operating Area curves
define the maximum simultaneous drain-to-source
voltage and drain current that a transistor can handle
safely when it is forward biased. Curves are based
upon maximum peak junction temperature and a
case temperature (T¢) of 25°C. Peak repetitive
pulsed power limits are determined by using the
thermal response data in conjunction with the
procedures discussed in AN569, “Transient Thermal
Resistance - General Data and Its Use.”

Switching between the off-state and the on-state
may traverse any load line provided neither rated
peak current (lom) nor rated voltage (Voss) is
exceeded and the transition time (tr,tf) do not exceed
10 s. In addition the total power averaged over a
complete switching cycle must not exceed (T max) -
Te)(Ruc)-

A Power MOSFET designated E -FET can be safely
used in switching circuits with unclamped inductive
loads. For

60V N-Channel MOSFET

reliable operation, the stored energy from circuit
inductance dissipated in the transistor while in
avalanche must be less than the rated limit and
adjusted for operating conditions differing from those
specified. Although industry practice is to rate in
terms of energy, avalanche energy capability is not a
constant. The energy rating decreases non-linearly
with an increase of peak current in avalanche and
peak junction temperature.

Although many E-FETs can withstand the stress

of drain-to-source avalanche at currents up to rated
pulsed current (lom), the energy rating is specified at
rated continuous current (Ip), in accordance with
industry custom. The energy rating must be derated
for temperature as shown in the accompanying
graph (Figure 12). Maximum energy at currents
below rated continuous ID can safely be assumed to
equal the values indicated.
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6.5Typical Characterisitics
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7.TO-252 Package Outline Dimensions

\
o | } 7
= o — 1 O [
- )
|
] e
wi T [T ] |
= @ 0
| | |
T T L
[b] [e] 1 g
| @ }
| - |

DIMENSIONS (mm are the original dimensions)

Symbol | A1 | A2 | A3 | b c D|D1|D2| E (E1|(E2| e | L1 |L2 | L3 | 6

Min 0.00({2.18|0.90|0.65|0.46 | 6.35]|4.95| 4.32|9.40| 5.97 | 5.21 |2.286( 0.89 | 1.70 | 0.60 | 0.00
Max (0.13(239|1.10(0.85|0.61|6.73|5.46 | 4.90|10.41| 6.22 | 5.38 |BSC | 1.27 | 1.90 | 1.00 | 8.00
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8.0rdering information

O
20N06L

UMW yyww

yy: Year Code

Y

ww: Week Code

60V N-Channel MOSFET

Order Code

Package

Base QTY

Delivery Mode

UMW NTD20NO6LT4G

TO-252

2500

Tape and reel
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9.Disclaimer

UMW reserves the right to make changes to all products, specifications. Customers should obtain the latest version

of product documentation and verify the completeness and currency of the information before placing an order.

When applying our products, please do not exceed the maximum rated values, as this may affect the reliability of the
entire system. Under certain conditions, any semiconductor product may experience faults or failures. Buyers are
responsible for adhering to safety standards and implementing safety measures during system design, prototyping,
and manufacturing when using our products to prevent potential failure risks that could lead to personal injury or

property damage.

Unless explicitly stated in writing, UMW products are not intended for use in medical, life-saving, or life-sustaining
applications, nor for any other applications where product failure could result in personal injury or death. If customers

use or sell the product for such applications without explicit authorization, they assume all associated risks.

When reselling, applying, or exporting, please comply with export control laws and regulations of China, the United
States, the United Kingdom, the European Union, and other relevant countries, regions, and international

organizations.

This document and any actions by UMW do not grant any intellectual property rights, whether express or implied,
by estoppel or otherwise. The product names and marks mentioned herein may be trademarks of their respective

owners.
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