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Plastic-Encapsulate MOSFETS

N-CHANNEL ENHANCEMENT MODE MOSFET

SOT-23-3L

Features :

- 3
+ Low On-Resistance N
« Low Gate Threshold Voltage ~ TR
« Low Input Capacitance 1. Gate 5 N
» Fast Switching Speed 2. Source
o Low Input/Output Leakage 3. Drain
+ Lead Free By Design/RoHS Compliant (Note 2)
« ESD Protected up to 2kV
« Marking Code: NA1

Drain

o

Gate
Protection [0
Diode b\ Lrce

EQUIVALENT CIRCUIT

Maximum Ratings @Ta = 25°C unless otherwise specified

Characteristic Symbol Value Units
Drain-Source Voltage VDSS 20 \%
Gate-Source Voltage VGSS +6 Vv
_ _ Steady Ta=25°C 0.63
Continuous Drain Current (Note 1) State Ta=85°C Io 0.45 A
Pulsed Drain Current IDM 6 A

Thermal Characteristics @Ta = 25°C unless otherwise specified

Characteristic Symbol Value Units
Total Power Dissipation (Note 1) Po 0.28 W
Thermal Resistance, Junction to Ambient ReJA 452 °C/W
Operating and Storage Temperature Range T, -55to+150 °C
TSTG

Notes: 1. Device mounted on FR-4 PCB.
2. No purposefully added lead.
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Electrical Characteristics @Ta = 25°C unless otherwise specified

Characteristic Symbol | Min | Typ | Max | Unit | Test Condition
OFF CHARACTERISTICS (Note 4)
Drain-Source Breakdown Voltage BVDSS 20 - - \Y Ves = 0V, Ip = 250pA
Zero Gate Voltage Drain Current T, = 25°C IDSS - - 100 nA  |Vbs =20V, Vs = 0V
Gate-Source Leakage IGSS - - +1.0 pA  |Ves = +4.5V, Vps = OV
ON CHARACTERISTICS (Note 4)
Gate Threshold Voltage VGS(th) 0.5 - 1.0 \Y Vbs = Ves, Ib = 250pA
0.3 0.4 Ves = 4.5V, Ib = 600mA
0.4 0.5 Ves =2.5V, Ip = mA
Static Drain-Source On-Resistance RDS (ON) - Q cs SV, Io = 500
0.5 0.7 Ves = 1.8V, Ip = 350mA
Forward Transfer Admittance |Yss| - 1.4 - Vps = 10V, Ip = 400mA
Diode Forward Voltage (Note 4) VSD 0.7 1.2 Ves =0V, Is = 150mA
DYNAMIC CHARACTERISTICS
Input Capacitance Ciss 60.67 - pF Vos =16V, Vas = OV
Output Capacitance Coss 9.68 - pF f=1.0MHz
Reverse Transfer Capacitance Crss 5.37 - pF
Total Gate Charge Q, 736.6 - PC  [Vas =4.5V, Vos = 10V
Gate-Source Charge Qgs 93.6 - pc |lp=250mA
Gate-Drain Charge Qgd 116.6 - pC
Turn-On Delay Time tD(on) 5.1 - ns Vop = 10V, Ves = 4.5V
Turn-On Rise Time t 7.4 - ns |Ru=470Q,Rs =100,
Io = 200mA
Turn-Off Delay Time tD(off) 26.7 - ns
Turn-Off Fall Time t 12.3 - ns
Notes: 4. Short duration pulse test used to minimize self-heating effect.
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Vps, DRAIN-SOURCE VOLTAGE (V)
Fig. 1 Typical Output Characteristics

Vgs, GATE SOURCE VOLTAGE (V)
Fig. 2 Typical Transfer Characteristics
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RDs(0N), DRAIN-SOURCE ON-RESISTANCE ()

RDs(ON), DRAIN-SOURCE
ON-RESISTANCE (NORMALIZED)

VGs(TH), GATE THRESHOLD VOLTAGE (V)
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Fig. 3 Typical On-Resistance
vs. Drain Current and Gate Voltage
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Fig. 5 On-Resistance Variation with Temperature
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Fig. 7 Gate Threshold Variation vs. Ambient Temperature
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RDs(0N), DRAIN-SOURCE ON-RESISTANCE ()

RDs(ON), DRAIN-SOURCE ON-RESISTANCE ()

Is, SOURCE CURRENT (A)
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Ip, DRAIN CURRENT (A)
Fig. 4 Typical Drain-Source On-Resistance
vs. Drain Current and Temperature
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Fig. 6 On-Resistance Variation with Temperature
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Fig. 8 Diode Forward Voltage vs. Current
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== =
EJ> _D j o1 =] =
g D= o“!s R— I
= D=03 2T
(] R L~
& /”“f
© 04 ED=0.1 3
D =0. A}
§ i i i X D=09
5 [D=0.05 i %
1 W% N
— D=002 [ Roua(t) = r(t) * Roga
=z | | | | 1T Rgja = 486°C/W
LL(,)J 0.015= 5,01 ]
=z L P(pk)
3 Erh L)L
E [0 -
S L L Ty Ta=P* Rosalt)
= D =|Sirllg:e|Pu|se Duty Cycle, D =ty/tp
0.001L_L [T N1 A
0.00001 0.0001 0.001 0.01 0.1 1 10 100 1,000

t;, PULSE DURATION TIME (s)
Fig. 11 Transient Thermal Response
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PACKAGE OUTLINE

Plastic surface mounted package; 3 leads SOT-23-3L
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Dimension in Millimeters
Symbol
Min Max
A 1.05 1.20
Al 0.010 0.100
B 1.80 2.00
bp 0.35 0.50
C 0.09 0.15
D 2.80 3.00
E 1.50 1.70
HE 2.60 3.00
Lp 0.25 0.55
S 2° 6°
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