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LMNP2093EX7F N & P Pair Enhancement Mode MOSFET

Features

® N-Channel

L] 20V/0.5A, RDS(ON)=450mQ@VGs=4.5V

L] 20V/0.4A, RDS(ON)=600mQ@VGs=2.5V

® 20V/0.2A, Roson=750mQ@Ves=1.8V

® P-Channel

® -20V/-0.5A, Rpson=800mQ@Vess=-4.5V
® -20V/-0.2A, Rpson)=1050mQ@Ves=-2.5V
[ ] -20V/-0.1A, RDS(ON)=1 500mQ@VGs=-1 .8V
® Low-Voltage Operation

® High-Speed Circuits

® Low Battery Voltage Operation

® SOT-563 package design

Pin Configuration

Product Description
LMNP2093E is the N and P Pair enhancement

mode MOSFET, uses Advanced Trench
Technology to provide excellent Rps(on), low
gate charge.

These devices are particularly suited for low
voltage power management, such as smart
phone and notebook computer and other battery
powered circuits, and low in-line power loss are
needed in commercial industrial surface mount
applications.

Applications

® |oad Switch for Portable Devices, Smart
Phones, Pagers.
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Ordering Information

Ordering Information

Part Number P/N PKG code Pb Free code Package

LMNP2093EX6F | LMNP2093E X7 F SOT-563

Marking Information

Marking Information
Part Number LFC code
9 XM

Absolute Maximum Ratings

(Tc=25°C Unless otherwise noted)

Symbol Parameter N- Chann;yplcal:l)_ Channel Unit
Vpss Drain-Source Voltage 20 -20 V
Vess Gate-Source Voltage 10 18 V
b Continuous Drain Current Ta=25C" 0.59 -0.45 A
(Ty=150°C)’ Ta=70C 0.48 -0.36
Iom Pulsed Drain Current 1.7 -1.3 A
Po Power Dissipation TA=25C 0.28 W
Ta=70C 0.18 wi/C
T, Operating Junction Temperature -55/150 C
Tstc Storage Temperature Range -55/150 C
ReJa Thermal Resistance-Junction to Case 450 CTIW
Note:
1. Device mounted on FR-4 substrate PC board.
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Electrical Characteristics(N-Channel)
(Tc=25°C Unless otherwise noted)
Symbol ‘ Parameter Conditions | Min | Typ ‘ Max | Unit
Static characteristics
Vigrpss Drain-Source Breakdown Vas=0V, Ip=250uA N-Ch| 20
Voltage Vaes=0V, Ip=-250uA P-Ch | -20 v
Vas (th) Gate Threshold Voltage \\//;SS;\\//GGSS I|[|>3=_-225£)'>(())L:1§\ ':_g: _%:; _11'%
Vbs=0V, Ves=+10V N-Ch +10
less Gate Leakage Current Vos=0V, Vos=28V P.Ch 10 uA
Ipss Zero Gate Voltage Drain Vbps=16V, Ves=0V N-Ch 1 UA
Current Vbs=-16V, Ves=0V P-Ch -1
. Ves=0V, Is=0.15A N-Ch 1.3
Vsp Diode Forward Voltage Vos=0V. 1s=-0.15A P.Ch 13 Vv
Ves=4.5V, 1b=0.5A N-Ch 230 450
Ves=-4.5V, Ib=-0.5A P-Ch 615 800
Rpsen) | Drain-Source On-Resistance \X}Gss:_;:z :Z;?O‘l;ﬁ\ '::g: :(1)2 1600500 mQ
Vas=1.8V, Ip=0.2A N-Ch 400 750
Ves=-1.8V, Ib=-0.1A P-Ch 1050 1500
OFs Forward Transconductance Vos=10V, o=0.4A N-ch 0.9 S
Vbs=-10V, Ip=-0.4A P-Ch 1.1
Dynamic characteristics
N-Ch 0.74
Qq Total Gate Charge'2 N-Channel pch 063
Vbs=10V, Ves=4.5V, 1b=0.25A N-Ch 01 nC
Qgs Gate-Source Charge'? P-Channel P.Ch RE
Vps=-10V, Ves=-4.5V, Ip=- ;
Qqd Gate-Drain Charge'? 0.25A ';:g: 81:23
Cies Input Capacitance Vps=10V, Ves=0V, f=1.0MHz | N-Ch 60.7
Vbs=-16V, Ves=0V, f=1.0MHz| P-Ch 59.8
Cone Output Capacitance Vbs=10V, Ves=0V, f=1.0MHz | N-Ch 10 oF
Vbs=-16V, Ves=0V, f=1.0MHz| P-Ch 12.1
) Vps=10V, Ves=0V, f=1.0MHz | N-Ch 5.37
Crss Reverse Transfer Capacitance
Vbs=-16V, Ves=0V, f=1.0MHz| P-Ch 6.4
taon N-Ch 5.1
Turn-On Time VDD=1O\£\I gﬂﬂ?g ID=0.2A pen >
tr VGEN=45V, RG=100 oo o
o P-Ch 8.1
P-Channel N-Ch 27 ns
ta(of) VDD=-10V, RL=47Q,
Turn-Off Time ID=-0.2A P-ch 29
t VGEN=-4.5V, RG=10Q | N-Ch 13
P-Ch 21
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Typical Performance Characteristics(N-Channel)

1.0 | Vee=aOv 1.0/ F
Ves =I a5y ' !
08 /" 08 l
g 2
1 I '—
é osHF 5 — 5 0.6——
o | Vg5 =25V o
=] l =
g Vg = 2.0V 2
5 04 Vag =19V gﬂ.*l #/{
(=]
A (]
- a8 | Ta- 150’0/[//
0.2 0.2 Ty =125C T, =65C
Ta I= 25°C
Ta= E5°C
0 0 1
0 056 1 15 2 25 3 35 4 45 5 0 05 1 15 2
Vne, DRAIN-SOURCE VOLTAGE (V) Vgs, GATE-SOURCE VOLTAGE (V)
Fig. 1 Typical Output Characteristics Fig. 2 Typical Transfer Characteristics
g 08 g 0.5
Z < 04
o 08 B
%] 0
% 05 & — Ta- 125°C
= = 0.3 1
3 . o Ty = 85°C
o 04 (Llj
x Yes =18V x Ta=25'C
8 03 ! § 0z A —
z Vs 2.8V &
I : £ — :
0.2 - =3 T, =-85°C
4 W Gy A
D-_ GS % 0.1 ]
3041 Z
] &
o i} 6:’_‘1 a
0 02 04 06 08 10 0 02 04 0.6 08 10
Iy, DRAIN-SOURCE CURRENT (A) o, DRAIN CURRENT (A)
Fig. 3 Typical On-Resistance vs. b and Vas Fig. 4 Typical Drain-Source On-Resistance vs.
Ipand T,
LMNP2093EX7F 4

Notice: The information in this document is subject to change without notice. Email:amy@lfc-semi.com www.lfc-semi.com



mailto:amy@lfc-semi.com
http://www.lfc-semi.com/

l l. ' LMNP2093EX7F
Rev. 1.0

Typical Performance Characteristics (N-Channel Continue)
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Typical Performance Characteristics (N-Channel Continue)
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Typical Performance Characteristics(P-Channel)
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Typical Performance Characteristics (P-Channel Continue)
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Package Dimension:

SOT-563
om0
|
w %—F
[ I T
Tl

DIMENSION D AND E1 DO NOT INCLUDE MOLD FLASH.TIE BAR BURRS - GATE BURRS - AND
INTERLEAD FLASH,NOT INCLUDING ANY MISMATCH BETWEEN THE TOP AND BOTTOM OF

THE PLASTIC BODY

Dimensions
Symbol . Millimeters . Inches

Min Max Min Max
A 0.45 0.65 0.018 0.026
A1 0.00 0.10 0.000 0.004
A2 0.45 0.60 0.018 0.024

0.15 0.30 0.006 0.012
c 0.07 0.20 0.003 0.008
D 1.50 1.70 0.059 0.067
E 1.50 1.70 0.059 0.067
E1 1.10 1.30 0.043 0.051
e 0.50 BSC 0.020 BSC
L 0.10 0.30 0.004 0.012
LP 0.16 0.4 0.006 0.016
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NOTICE:

LFC Semiconductor assumes no responsibility for equipment failures that result from using products at
values that exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or
other parameters) listed in products specifications of any and all LFC Semiconductor products described or
contained herein. LFC Semiconductor products are not designed for use in life support appliances, devices or
systems where malfunction of these products can be reasonably expected to result in personal injury.
Reproduction in whole or in part is prohibited without the prior written consent of the copyright owner.

Applications shown on the herein document are examples of standard use and operation. Customers are
responsible in comprehending the suitable use in particular applications. LFC Semiconductor makes no
representation or warranty that such applications will be suitable for the specified use without further testing or
modification.

Information furnished is believed to be accurate and reliable. However LFC Semiconductor assumes no
responsibility for the consequences of use of such information nor for any infringement of patents or other rights
of third parties, which may result from its use. No license is granted by implication or otherwise under any
patent or patent rights of LFC Semiconductor. Specifications mentioned in this publication are subject to change
without notice. This publication supersedes and replaces all information without express written approval of LFC
Semiconductor.
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