NJW4820

Single Low Side Switch

m GENERAL DESCRIPTION m PACKAGE OUTLINE
The NJW4820 is the single low-side switch that can supply 0.5A.
The active clamp, overcurrent and thermal shutdown are built in
with Nch MOS FET.
It can be controlled by a logic signal (3V/5V) directly. Therefore, it NJW4820F

is suitable for a various power drive application of the motor, the
solenoid and the lamp etc.

m FEATURES
® Drain-Source Voltage 43V
® Drain Current 0.5A
® Corresponding with Logic Voltage Operation: 3V/5V
® Low On-Resistance 0.27Q typ. (Vin=5V)
0.30Q typ. (Vin=3.3V)
® Low Consumption Current 80uAtyp. (Vin=5V)

65pAtyp. (Vin=3.3V)
® Active Clamp Circuit
® Over Current Protection (Self recovery type current limiting function)
® Thermal Shutdown

® Package Outline SOT23-5
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NJW4820

m ABSOLUTE MAXIMUM RATINGS (Ta=25°C)
PARAMETER SYNBOL RATINGS UNIT REMARK
Drain-Source Voltage Vbs +43 \Y DRAIN-SOURCE Pin
Input Voltage VN —-0.3t0+6 V IN-SOURCE Pin

Power Dissipation Pp 228 gg mw -
Active Clamp Tolerance

(Single Pulsg) Eas 10 mJ -
Active Clamp Current lap 1 A —
Junction Temperature T; —40 to +150 °C -
Operating Temperature Toor —401t0 +85 °C -
Storage Temperature Tsg —50to +150 °C —

(*1): Mounted on glass epoxy board. (76.2x114.3x1.6mm:based on EIA/JDEC standard, 2Layers)
(*2): Mounted on glass epoxy board. (76.2x114.3x1.6mm:based on EIA/JDEC standard, 4Layers),
internal Cu area: 74.2x74.2mm

E RECOMMENDED OPERATING CONDITIONS (Ta=25°C)
PARAMETER SYMBOL MIN. TYP. MAX. UNIT REMARK
Drain-Source Voltage Vps — — 40 V DRAIN-SOURCE Pin
Drain Current Ib 0 - 0.5 A DRAIN-SOURCE Pin
Input Pin Voltage VN 0 — 5.5 \% IN-SOURCE Pin
Nww Radio C'o.&‘d Ver.2014-01-08



NJW4820

m ELECTRICAL CHARACTERISTICS (Unless otherwise noted, Vps=13V, Ta=25°C)
PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. | UNIT

Drain-Source Clamp Voltage Vpss et | Vin=0V, Ip=1mA 43 - - \Y

Input Threshold Voltage Vi Vps=13V, Ip.=10mA 0.65 0.9 1.15 \Y

Protection Circuit Function

Input Voltage Range Vinop 264 - 55 v

Zero-gate-voltage drain Current Ipss Vin=0V, Vps=40V - - 1 UA

Input Current 1 —

(at Normal Operation) Iny Vin=5V B 80 10 WA

Input Current 2 _

(at Normal Operation) Inz Vin=3.3V B 65 % bA

Input Current 3 _ _ _

(at OCP Operation) IIN3 V|N—5V, Vob=13V 160 200 HA

Input Current 4 _ _

(at OCP Operation) Iing Vin=3.3V, Vop=13V - 105 130 LA

On-state Resistance 1 Ros on1 | Vin=5V, 1p=0.5A - 0.27 0.6 Q

On-state Resistance 2 Ros one | Vin=3.3V, Ip=0.5A - 0.3 0.65 Q

Drain-Source Voltage _

At Short Circuit Protection Vosso) | VNSV 28 B B v

Over Current Protection 1 lumim Vin=5V, Vopo=13V 1 1.6 2.3 A

Over Current Protection 2 lumime Vin=3.3V, Voo=13V 0.75 1.3 2 A
- V|N:0 to 5V,

Turn-on Time 1 tont Voo=13V, [u=0.5A — 5 — us
g Vin=0t10 3.3V,

Turn-on Time 2 tone Voo=13V, I;=0.5A - 85 — us
i . Vin=5to 0\/,

Turn-off Time 1 torr1 Voo=13V, I5=0.5A - 42 - us
_ ) Vin=3.3to 0V, _ _

Turn-off Time 2 torr Vop=13V, o=0.5A 35 us

Source-Drain Voltage Difference Vepsp Vin=0V, Ipr=1A - 0.95 1.25 \Y/

Ver.2014-01-08 /Vewé y R 00 ’



NJW4820

H TIMING CHART
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NJW4820

E TYPICAL APPLICATION
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NJW4820

B CHARACTERISTICS

Drain-Source Clamp Voltage
vs. Ambient Temperature
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NJW4820

B CHARACTERISTICS

Over Current Protection vs. Input Voltage

(Ta=25°C) Over Current Protection vs. Ambient Temperature
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Application Tips

Technical Information
B Regarding Active Clamp Capacity of High/Low side Switch Products

® \What is “Active Clamp Capacity”.

The IC might suffer to damage by the inductive kickback at the transient time of ON state to OFF state, when an
inductive load such as a solenoid or motor is used for the load of the high-side/low-side switch.

The protection circuit for the inductive kickback is the active clamp circuit. The energy that can be tolerated by the
active clamp circuit is called "Active Clamp Capacity (Eas)".

When using an inductive load to the high-side/low-side switch, you should design so that the Esy does not exceed the
active clamp capability.

® |C operation without an external protection parts (Fig 1)
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Figl. Active Clamp Waveform (Left: Low-side Switch / Light High-side Switch)

At when the V| turns off, the drain-source voltage (Vps) increases rapidly by the behavior of the inductive load that is
keeping current flowing. However, it will be clamped at Vpss ¢ by the active clamp circuit. At the same time, the drain
current is flowed by adjusting the gate voltage of the output transistor, and the energy is dissipated at the output transistor.
The energy: Esy is shown by the following formula.

ta V
Esw :J.VDs(t)' I (t)dt = %LIAPZ'&
0

VDSS _cL VDD

The Esw is consumed inside IC as heat energy. However, the thermal shutdown does not work when the V) is OV.
Therefore in worst case the IC might break down. When using the active clamp, you should design Esy does not
exceed the Eps.
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Application Tips

® Application Hint
The simplest protection example is to add an external flywheel diode at the load to protect IC from an inductive
kickback. (Fig.2)
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Fig 2. Application Circuit of Inductance Load Driving (Left: Low-side Switch / Light High-side Switch)
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[CAUTION]
The specifications on this databook are only

given for information , without any guarantee

as regards either mistakes or omissions. The

application circuits in this databook are

described only to show representative usages

of the product and not intended for the

guarantee or permission of any right including the

industrial rights.




