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NDS331N

General Description

These N-Channel logic level enhancement mode power field
effect transistors are produced using Fairchild's proprietary,
high cell density, DMOS technology. This very high density
process is especially tailored to minimize on-state resistance.
These devices are particularly suited for low voltage
applications in notebook computers, portable phones, PCMCIA
cards, and other battery powered circuits where fast
switching, and low in-line power loss are needed in a very
small outline surface mount package.

ON Semiconductor®

N-Channel Logic Level Enhancement Mode Field Effect Transistor

Features
= 13A,20V.Rygon)=021W @ V=27V
Rosony =016 W @ V= 4.5 V.

= |ndustry standard outline SOT-23 surface mount package
using poprietary SuperSOT™-3 design for superior thermal
and electrical capabilities.

= High density cell design for extremely low Ry oy

= Exceptional on-resistance and maximum DC current
capability.

D
G s
SuperSOT™3

Absolute Maximum Ratings T, =25°C unless otherwise noted

Symbol |Parameter NDS331N Units
Viss Drain-Source Voltage 20 \
Viss Gate-Source Voltage - Continuous 8 \

Ih Maximum Drain Current - Continuous (Note 1a) 1.3 A

- Pulsed 10
Py Maximum Power Dissipation (Note 1a) 0.5 w
(Note 1b) 0.46

T, s Operating and Storage Temperature Range -55 to 150 °C
THERMAL CHARACTERISTICS

R Thermal Resistance, Junction-to-Ambient 250 °C/W

QA (Note 1a)
Rqu Thermal Resistance, Junction-to-Case (Note 1) 75 °C/IW
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ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted)

Symbol Parameter Conditions ‘ Min ‘ Typ ‘ Max ‘ Units
OFF CHARACTERISTICS
BVpes Drain-Source Breakdown Voltage Ve =0V, I;=250 pA 20 \
loss Zero Gate Voltage Drain Current Vps =16V, V=0V 1 pA
T,=125°C 10 pA
losse Gate - Body Leakage, Forward Vs =8V, V=0V 100 nA
lgssr Gate - Body Leakage, Reverse Ves =-8V, V=0V -100 nA
ON CHARACTERISTICS (Note 2)
Vs Gate Threshold Voltage Vps = Vgs |p =250 pA 0.5 0.7 1 \Y
| T,=125°c | 03 | 053 | 08
Rosion) Static Drain-Source On-Resistance Ve =27V, 1, =13A 0.15 | 0.21 W
| T,=125°C 024 | 04
Ves =45V, I,=15A 0.11 | 0.16
Ioon On-State Drain Current Ves =27V, V=5V A
Ves =45V, V=5V
Ors Forward Transconductance Vps =5V, [, =1.3A, 3.5 S
DYNAMIC CHARACTERISTICS
Cis Input Capacitance Vps =10V, V=0V, 162 pF
Coss Output Capacitance f=10MHz 85 pF
Cs Reverse Transfer Capacitance 28 pF
SWITCHING CHARACTERISTICS (Note 2)
toon) Turn - On Delay Time V=5V, Ip=1A 5 20 ns
t Turn - On Rise Time Ves =5V, Ry, =6 W 25 40 ns
toi Turn - Off Delay Time 10 20 ns
t; Turn - Off Fall Time 5 20 ns
Q, Total Gate Charge Vps =5V, I, =1.3A, 3.5 5 nC
Qg Gate-Source Charge Ves =45V 0.3 nC
Qq Gate-Drain Charge 1 nC
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Electrical Characteristics (T, = 25°C unless otherwise noted)

Symbol | Parameter Conditions | Min | Typ | Max | Units

DRAIN-SOURCE DIODE CHARACTERISTICS AND MAXIMUM RATINGS

g Maximum Continuous Drain-Source Diode Forward Current 0.42 A
[ Maximum Pulsed Drain-Source Diode Forward Current 10 A

Veo Drain-Source Diode Forward Voltage Vgs =0V, Ig=0.42 A (Note 2) 0.8 1.2 \
Notes:

1. Ry, is the sum of the junction-to-case and case-to-ambient thermal resistance where the case thermal reference is defined as the solder mounting surface of the drain pins. R . is guaranteed by

design while RqCA is determined by the user's board design.

— TrTA — Ty Ta -2 e
Poll) = 7oty = rp e = 100" Ros(an e,

Typical RqJA using the board layouts shown below on 4.5"x5" FR-4 PCB in a still air environment:

a. 250°C/W when mounted on a 0.02 in* pad of 20z copper.
b. 270°C/W when mounted on a 0.001 in® pad of 20z copper.

1a 1b

i
d %

Scale 1 : 1 on letter size paper
2. Pulse Test: Pulse Width < 300us, Duty Cycle < 2.0%.
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Typical Electrical Characteristics
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Figure 1. On-Region Characteristics.

Figure 5. Transfer Characteristics.
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Figure 2. On-Resistance Variation

with Drain Current and Gate Voltage.
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Figure 4. On-Resistance Variation

with Drain Current and Temperature.
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Figure 6. Gate Threshold Variation
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Typical Electrical Characteristics (continued)
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Figure 7. Breakdown Voltage Variation with

Temperature.
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Figure 9. Capacitance Characteristics.
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Figure 11. Switching Test Circuit.
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Figure 10. Gate Charge Characteristics.
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Figure 12. Switching Waveforms.
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Typical Electrical Characteristics (continued)
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Figure 13. Transconductance Variation with Drain
Current and Temperature.
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Figure 17. Transient Thermal Response Curve.
Note : Thermal characterization performed using the conditions described in note 1b.
response will change depending on the circuit board design.
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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