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+30V N+P-Channel Enhancement Mode MOSFET

General Description

. . . Inner Equivalent Principium Chart
This N Channel + P Channel MOSFET has been designed using

advanced power trench process to optimize the RDS(ON). Diel(N)

s1 6|p1
Features
N-Ch “

Vbs =30V Ib=4A

Rbsion) <40 mQ @ Ves= 10V
P-Ch

Vbs=-30V Ip= -4A

Rbsion) <80mQ @ Vas=-10V
® High-Side Switching Pin Assignment
® [ow Threshold

o 02
® Fast Switching Speed } D1
P
Applications %
o

® Drivers:Relays, Solenoids, Memories

ok

Die2 (P)

® Battery Operated Systems Fin 1
® Power Supply Converter Circuits
® [ oad/Power Switching Cell Phones, Pagers

Package Marking and Ordering Information
Marking Part Number Package Packing Qty.
KLM2D4NPO3L DFN2020-6 Reel 3000 Pcs

Absolute Maximum Ratings

Value
Symbol Parameter Units
N-Ch P-Ch
Vbss Drain-to-Source Voltage 30 -30 A\
Ip Continuous Drain Current Tc=25C 4 -4 A
Ipm Drain Current - Pulsed(Notel) 16 -15 A
Vs Gate-Source Voltage +12 +12 \Y%
Pp Power Dissipation 1.4 1.4 w
Roia Thermal Resistance from Junction to Ambient (Note2) 190 C/W
Ty, Tsrg Operating Junction and Storage Temperature Range 150, -55to 150 C
Tp Maximum Temperature for Soldering 260 T
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N-Channel Electrical Characteristic (T.= 25 °C, unless otherwise specified)

Parameter ‘ Symbol ‘ Test Condition | Min | Typ ‘ Max ‘Units
STATIC PARAMETERS

Drain-source breakdown voltage V@rypss | Ves =0V, b =250pA 30 \Y
Zero gate voltage drain current Ipss Vbs =24V,Ves = 0V 1 HA
Gate-body leakage current less Ves =+20V, Vos = OV +100 nA
Gate threshold voltage Vas(th) Vbs =Vgs, Ip =250uA 0.5 1.0 1.5 \Y
Drain-source on-resistance (note 2) Rbs(on) Ves =10V, o =4A 30 40 ma

Ves =4.5V, Ib=3A 35 45 mQ
Forward tranconductance (note 2) gFs Vbs =5V, Ip =4A 3 S
Diode forward voltage Vsp Is=1A 1

DYNAMIC PARAMETERS (note 3)

Input capacitance Ciss 375 pF
Output capacitance Coss Vbs =15V, Ves =0V,f =1MHz 57 pF
Reverse transfer capacitance Crss 39 pF

SWITCHING PARAMETERS (note 3)

Turn-on delay time td(on) 4.6 ns
Turn-on rise time tr Ves=10V,Vps=15V, 1.9 ns
Turn-off delay time td(off) R1=2.2Q,Rcen=30Q 20.1 ns
Turn-off fall time tf 2.6 ns
Notes :

1. Repetitive Rating : Pulse width limited by maximum junction temperature.
2. Pulse Test : Pulse width £300us, duty cycle< 0.5%.

3. These parameters have no way to verify.
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P-Channel Electrical Characteristic (T =25 °C, unless otherwise specified)

Parameter ‘ Symbol ‘ Test Condition | Min | Typ ‘ Max ‘Units

Static characteristics

Drain-source breakdown voltage BVbss Ves = 0V, I =-250pA -30 \%
Zero gate voltage drain current Ipss Vbs =-24V Ves = OV -1 HA
Gate-source leakage current less Ves =+20V, Vbs = OV +100 nA
Drain-source on-resistance (note 1) Rbs(on) Vos =10V, lb=-3A 00 80 mo
Ves =-4.5V, Ib=-2A 69 90 mQ
Forward tranconductance (note 1) gFs Vbs =-5V, Ip =-4A 5.5 S
Gate threshold voltage Vas(th) Vbs =Vgs, Ib =-250pA -05 | -1.0 -1.5 \Y
Diode forward voltage (note 1) Vsp Is=-1A,Vs=0V -1 \%
Dynamic characteristics (note 2)
Input capacitance Ciss 700 pF
Output capacitance Coss Vbs =-15V,Ves =0V,f =1MHz 120 pF
Reverse transfer capacitance Crss 75 pF

Switching Characteristics (note 2)

Turn-on delay time td(on) 8.6 ns
Turn-on rise time tr Ves=-10V,Vps=-15V, 5.0 ns
Turn-off delay time td(off) R.=3.6Q,Rcen=3Q 28.2 ns
Turn-off fall time tf 135 ns
Notes:

1. Pulse test: Pulse width <300us, duty cycle <2%.

2. These parameters have no way to verify.

3. PW=10ys, Duty cycles1%.

4. Device mounted on 1"x1" FR-4 PCB with high coverage 20z Copper ,double sided. Copper, t<10s.
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N-Channel Characteristics Curve

Output Characteristics Transfer Characteristics
<
<
e
a
- =
z
= w
2 :
4 5
4 5
3 z
z &
< a
a
0
0 1 2 3 4 5
DRAIN TO SOURCE VOLTAGE V. (V) GATE TO SOURCE VOLTAGE  V, (V)
RDS(ON) VGS
90 — 200
_T=25¢C
Pulsed
80 -
160
< <
E E
3 3
2 2 120
o o
w w
o o
4 4
If s 80
2] 2]
(%2} (2]
[1n) w
o o
4 4
¢} I}
40
30 - - - - - - - - 0 - - -
1.0 1.5 20 25 3.0 35 4.0 45 5.0 0 2 4 6 8 10
DRAIN CURRENT I, (A) GATE TO SOURCE VOLTAGE V. (V)
| Vv Threshold Voltage
S SD
5
S
z £
~ >
o
1 w
o
= £
w )
74 9]
@ >
a =)
o -
w o)
[&] I
[ie 0]
3 i
C :
0.1 " " " " " 0.6
0.4 0.6 0.8 1.0 1.2 14 25 50 75 100 125
SOURCE TO DRAIN VOLTAGE  V; (V) JUNCTION TEMPERATURE T, (C)

Rer.A 01.2026 Kingwell Corp. 4/8



@
h KINGWELL TECHNOLOGY CORP., LTD.
knewere  http://mww.kingwell-tw.com.tw KLM2D4NPO3L

P-Channel Characteristics Curve

Output Characteristics Transfer Characteristics
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N-Channel Test Circuit & Waveform
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Figure 16: Unclamped Inductive Switching Test Circuit & Waveforms
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P-Channel Test Circuit & Waveform

Vgs
A Qg
— -
—h AOVE = = = = = = = = = = —
I— _
= @9 Vds Qgs Qgd
DUT |+
|_‘}
Vgs |+h
—
lg LI
S —
Charge
Figure 14: Gate Charge Test Circuit & Waveform
Vds >
Vgs | " 80%
Rg I | —h
|_
Vgs ™ X~ ~ ~10%
Figure 15: Resistive Switching Test Circuit & Waveforms
L E =121
Y
Vas - R RS
Vgs l_‘ - GD9 \VVdd " n |
Rg I lllb + [ |
T I
DUT — L
Vgs ] Vgs

Figure 16: Unclamped Inductive Switching Test Circuit & Waveforms
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Package Outline
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SYMBOL MILLIMETER

MIN NOM MAX
A 0.50 | 0.55 | 0.60
Al — 0.02 0. 05
b 0.25 0. 30 0. 35
bl 0.18 0.23 | 0.28
c 0. 203 REF

1.90 | 2.00 | 2.10
D2 0. 55 0. 65 0.75
Nd 1. 30 BSC
e 0. 65 BSC

1. 90 2.00 | 2.10
E2 0.70 0. 80 0. 90
h 0.15 0. 20 0. 25
k 0.25 | 0.30 | 0.35
L 0.25 | 0.30 | 0.35
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