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NDP605A/NDP605B, NDP606A/NDP606B
N-Channel Enhancement Mode

Power Field Effect Transistor

General Description

These n-channel enhancement mode power field effect
transistors are produced using National's proprietary, high
cell density, DMOS technology. This very high density pro-
cess has been especially tallored 10 minimize on-state re-
sistance, provide superior switching performance, and with-
stand high energy pulses in the avalanche and commutation
modes. These devices are particularly suited for low voltage
applications such as automotive and other battery powered
circuits where fast switching, low in-line power kuss, and re-
sistance to transients are needed.

Features

B 48 and 42 Amp, 50V and 80V, Rpg(en) = 0.02502 and
0.0280

= Critical DC electrical parameters specified at elevated
lemperature

B Rugged intemmal source-drain diode eliminates the need
for external Zener Diode Transient Suppressor

B 175°C maximum junction temperature rating

= Easily paralleled for higher curent applications

m High dengity cell design (3 million/in2) for extremely low
Rpson)

® Lower Rps(on) temperature coefficient

Absolute Maximum Ratings

Symbol Parameter NDPG0GA | NDPGOSA | NDPG06B | NDP60SB | Units

Vpss Drain-Source Voitage 60 50 60 50 \

VoGR Drain-Gate Voltage (Rgs = 1 Mf2) 60 50 60 50 \

Vass Gate-Source Voltage—Continuous +20 v

—Non Repetitive (t; < 50 us) + 40
Ip Drain Gumrent—Continuous 48 42 A
—Pulsed 144 126

Po Total Power Dissipation @ To = 25°C 100 w
Derate Above 25°C 0.67 WG

Ty, Tstg | Operating and Storage 6510175 c
Temperature Range

T Maximum Lead Temperature for Soldering o

275 C

Purposes, %" from Case for 5 sec.

NJ Semi-Conductors reserves the right to change test conditions, parameter limits and package dimensions without
notice. Information furnished by NJ Semi-Conductors is believed to. be both accurate and reliable at the time of going
to press. However. NJ Semi-Conductors assumes no responsibility for any errors or omissions discovered in its use.
NI Semi-Conductors encourages customers to verify that datasheets are current before placing orders.
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Electrical Characteristics 1 - 25°C uniess otherwise noted

Symbol I Parameter [ Test Conditions L Type l Min l Typ l Max I Units
OFF CHARACTERISYICS
BVpss | Drain-Source Breakdown Valtage | Vas = OV, Ip ~ 250 pA NDPeosA | v
NDP605B
NDP606A
nopeoss | 5° v
Ioss 2Zero Gate Voltage Drain Curent | Vpg = Rated Voltage,

Vas = OV, T, = 25°C Al 250 A

Vps = Rated Voltage,

Vas = OV, T, = 125°C Al 10 ] mA
laasF Gate-Body Leakage, Forward Vags = 20V Al 100 nA
lassR Gate-Body Leakage, Reverse Vagg = —20V All -100 nA

ON CHARACTERISTICS
Vasgn) | Gate Threshold Voltage Vos = Vgs TJ = 25°C Al 20 4,0 \
ip=250pA | 1 = 125G 14 16 v
Rpsion) | Static Drain-Source Ty = 25°C Ip = 24A NDP60SA
On-Resistance Vgg = 10V NDPEQO6A 0020 | 0.025 2
Ip = 21A NDP6058
NDP60EB 0.028 13
Ty = 125°C Ip = 24A NDPGOSA
Vgg = 10V NDPGOGA 0030 | 0.038 "
In = 21A NDP605B
NDP606E 0.048 41
grs Forward Transconductance Vgs = 10V, Ip = 0.5 Rated Ip All 10 18 mhos
DYNAMIC CHARACTERISTICS
Ciss tnput Capacitance Vgs = OV, Vpg = 26V All 1375 | 1800 pF
Crss Reverse Transfer Capacitance f=1MHz Al 300 | 400 pF
Coss Output Capacitance Al 620 800 pF
SWITCHING CHARACTERISTICS
tDion) Turn-On Delay Time Vpp =25V, Ip = 0.5 Rated Ip, Al 16 30 ns
t Rise Time Rgen = 7.50 All 80 120 ns

Vgs = 10V
tp(ot) Tum-Off Delay Time All 30 60 ns
1A Fall Time All 55 100 ns
Qq Total Gate Charge Vps = 0.8 Rated Vpgs. All nC
Qgs Gate-Source Charge :;7 = Ra:gc\il o, Al 6 nC

" G3 <
Qga Gate-Drain Charge All 32 nC




Electrical Characteristics Tc = 25°C unless otherwise noted (Continued)

Symbol I Parameter I Test Conditions l Type I Min I Typ | Max I Units
SOURCE-DRAIN DIODE CHARACTERISTICS
Is Maximum Continuous Source NDPSO5SA . A
Current NDPGOSA
NDP605B
NDP606B 2 A
Ism Maximum Pulsed Source NDPGOSA 144 A
Current NDPSOGA
NDP8058
NDPS06B 126 A
Vsp Dicde Forward Voltage Is = 05Rated I | T) = 25°C All 1.3 v
Vas = 0V T, = 125°C Al 12| v
ty Reverse Recovery Time Vgs = 0V, Ig = 0.5Rated Ig All ns
e FReverse Recovery Current dis/dt = 100 A/us Al 48 A
THERMAL CHARACTERISTICS
Rauc Thermal Resistance, Junction to Case 1.50 | *C/W
Rgua Thermal Resistance, Junction to Ambient 625 | ‘C/W
Typical Electrical Characteristics
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FIGURE 1. On-Region Characteristics FIGURE 2. Gate Threshold Variation
with Temperature




