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KINGWELL

P-Channel Enhancement Mode Power MOSFET

DFN3x3

Features:

* Simple drive requirement

* Low on-resistance

* Fast switching speed

* Pb-free lead plating package

BVbss -20V s [
Ip@ Tc=25°C, Ves=-4.5V -89A S ’ %
Io@ Ta=25°C, Vis=-4.5V -19A [
Roson @Ves=-4.5V, Ip=-20A | 3.9 mQ (typ.) -
RosoN @Vaes=-3V, Ip=-20A 5.2 mQ (typ.) G [4;
Rbson @Ves=-2.5V, Ib=-20A 6.3 mQ (typ.)

G : Gate S : Source D : Drain

Ordering Information

Device Package Shipping
DFN3x3
KSPRA4DOP02 (Pb-free lead plating and halogen-free package) 3000 pes / Tape & Reel
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Absolute Maximum Ratings (Ta=25°C)
Parameter Symbol Limits Unit
Drain-Source Voltage Vbs -20 Y
Gate-Source Voltage Vas +10
Continuous Drain Current @ Tc=25°C, Ves=-4.5V -89
Continuous Drain Current @ Tc=70°C, Ves=-4.5V I -71
Continuous Drain Current @ Ta=25°C, Ves=-4.5V -19
Continuous Drain Current @ Ta=70°C, Ves=-4.5V -15 A
Pulsed Drain Current Iom -200 *1
Avalanche Current @ L=0.1mH Ias -50
Avalanche Energy @ L=1mH, Io=-18A, Vbpb=-15V Eas 162 *4
Repetitive Avalanche Energy @ L=0.05mH Ear 6 *2 mJ
Tc=25C 62.5
L Tc=100C 25
Total Power Dissipation TA25C Po 25 3 w
Ta=70C 16 =*3
Operating Junction and Storage Temperature Range Tj, Tstg -55~+150 °C
Thermal Data
Parameter Symbol Value Unit
Thermal Resistance, Junction-to-case, max Reic 2
Thermal Resistance, Junction-to-ambient, max Roia 50 =*3 °C/w

Note : 1. Pulse width limited by maximum junction temperature

2. Duty cycle<1%

3. Surface mounted on 1 in2copper pad of FR-4 board, t<10s ; 125°C/W when mounted on minimum copper pad.
4. 100% tested by conditions of L=0.1mH, las=-10A, Ves=-10V, Vpp=-15V

Electrical Characteristics (Tj=25°C, unless otherwise specified)
Symbol | Min. | Typ. | Max. | Unit Test Conditions
Static
BVbss -20 - - Vs=0V, Ip=-250pA
VGs(th) -0.4 - -1.5 v Vbps=Ves, Ip=-250pA
lcss - - +100 nA Ves=x10V, Vps=0V
- - -1 Vbs=-16V, Ves=0V
Ipss i i 10 A [V/ps=-16V, Ves=0V, Tj=125°C
- 3.9 51 Ves=-4.5V, Ip=-20A
Rps(on) *1 - 52 7.8 mQ Ves=-3.0V, Ip=-20A
- 6.3 9.5 Ves=-2.5V, Ib=-20A
Grs =1 - 32.6 - S Vps=-5V, Ip=-3A
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Electrical Characteristics(Cont.) (Tj=25°C, unless otherwise specified)

Symbol Min. Typ. Max. Unit Test Conditions
Dynamic
Ciss 7514
Coss 643 pF Vps=-10V, Ves=0V, f=1MHz
Crss 417 -
Qg *1,2 84 110
Qgs *1,2 14.5 - nC Vps=-10V, Ipb=-20A, Ves=-4.5V
Qgd *1,2 25.1
tdoN) *1, 2 33
tr *1,2 90.8 Vbs=-10V, Ip=-20A, Ves=-4.5V
taoFF) *1,2 317.8 ns Rc=6Q
tr *1,2 158.4
Rg 5.6 Q f=1MHz
Source-Drain Diode
Is *1 -73
s 3 : 200 A
Vsp *1 -0.7 -1 \% IF=-1A, Ves=0V
g:r =2 ' 5 1F=-20A, dIF/di=100A/us

*2.Independent of operating temperature
*3.Pulse width limited by maximum junction temperature.

Recommended Soldering Footprint
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Typical Characteristics

Typical Output Characteristics
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-BVbss, Normalized Drain-Source

-Vsp, Source-Drain Voltage (V)

RDS(on), Normalized Static Drain-

KSPRA4D0P02

Brekdown Voltage vs Junction Temperature
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Typical Characteristics(Cont.)

10000

Capacitance vs Drain-to-Source Voltage

~

S ——
\ Ciss
&
b
Coss
£ 1000 \‘\ ,
I ]
% S o ——
QO ‘\
’ ‘\
Crss
100 {
0 4 8 12 16 20
-Vps, Drain-Source Voltage(V)
Forward Transfer Admittance vs Drain Current
100
% 7
g -
£ 10
g "
<t
& >
= ! pd
g 7
i=
s 01 A VDS=5V
e g mm
5 > a=25'C
(%’ o ulsed
001 Feebebibbbido bbb bbb
0.001 0.01 0.1 1 10
-Ip, Drain Current(A)
Maximum Safe Operating Area
1000
Saii =
100 %RPSQN : 1o
g :L|m|m|e?| == HHH
% 10 H ~~ M 100Ms[T
E Ims
Lg) = i, N =1 10ms
f 1 ~N N TN
A =c=coili==c=rC=cz:ii 100ms
B e 2 e e |
— Ta=25C, Tj=150°C NS
0.1 E= Vos=-4.5V, Re=50'C/W
F— Single Pulse DC H
001 L_L LU 1 Lot
0.01 0.1 1 10 100

Rer.A 11.2019

Vs, Drain-Source Voltage(V)

Vi), Normalized Threshold Voltage

-Vgs, Gate-Source Voltage(V)

Ip, Maximum Drain Current(A)

KSPRA4D0P02

Threshold Voltage vs Junction Tempearture
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Gate Charge Characteristics
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Maximum Safe Operating Area

KSPRA4D0P02

Maximum Drain Current vs Case Temperature
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Typical Characteristics(Cont.)

Transient Thermal Response Curves

— H -
ED:O.S H—
| —
[
. —02 e
B | Lt /”— Lt
E 010l 3 o —] = 1 ROIA(=r(0)*Reva
2 g —0.05 = ——= — 2.Duty Factor, D=ti/t2
IS T __'j : = 3. Tim-Ta=Pom*Reia(t)
5& 0 oo = 4 ReIA50°C/W
0.01 Zd
TE il g | L
S E - Pz [ R
=20 L TR L
. BT
= AN A
= N *)‘ t b=
Single Pulse ty 7
0.001
1.E-04 1.E-03 1.E-02 1.E-01 1.E+00 1.LE+01 1.E+02
t1, Square Wave Pulse Duration(s)
Transient Thermal Response Curves
1 RN
—]
— D=0.5 —
| l/’ 1]
E | _— L ”
2 —0.2 =1~
= .
£ o1 ' __//é 1.Resc(t)=r(t)*Reic
§ — —_—] ,.—/ “ 2.Duty Factor, D=t1/t2
§ L— 0.05 —’—’:/‘:/ 3. Tmmv-Te=Pom*Reic(t)
S 801 o o9zl 4.Reic=2 "C/W
2§ — =
gg 50.01 TI IEEERL T
: )
= sk
E 1t1 e
z
é Single Pulse t 7
0.0001 0.001 0.01 0.1 1 10
t1, Square Wave Pulse Duration(s)
Rer.A 11.2019 Kingwell Corp. 7/9




@
h KINGWELL TECHNOLOGY CORP., LTD.
http://mww.kingwell-tw.com.tw KSPRA4D0P02

KINGWELL

Reel Dimension
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NOTE :
1. Material : Anti-static polystyrene.
2. Surface resistivity 10 6hm/square

Carrier Tape Dimension
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SECTION A=t SEE NOTE S
Note: DETAIL X

1.10 sprocket hole pitch cumulative tolerance:: =0.2mm.

2.Camber : Reference to carrier tape inspection manual.

3.Material : black conductive polystyrene.

4 All dimensions are in millimeters(unless octherwise specified).

5.Ac and Bo measured on 2 plane 0.3mm above the bottom of the pocket.

6.Ko measured from a plane on the inside bottom of the pocket to the top
surface of the carrier.

7.Pocket position relative to sprocket hole measured as true position of the

pocket, not pocket hole.
8.Surface resistivity : 1x10E4~1x10E11 chms/sq
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DFN3x3 Dimension

Marking:

8-Lead DFN3x3 Plastic Package

Millimeters Inches Millimeters Inches

DIM Min. Max. Min. Max. DIM Min. Max. Min. Max.
A 0.70 0.80 0.028 0.031 El 3.00 3.20 0.118 0.126
b 0.25 0.35 0.010 0.014 E2 2.39 2.59 0.094 0.102
c 0.10 0.25 0.004 0.010 e 0.65 BSC 0.026 BSC

D 3.25 3.45 0.128 0.136 H 0.30 0.50 0.012 0.020
D1 3.00 3.20 0.118 0.126 L 0.30 0.50 0.012 0.020
D2 1.78 1.98 0.070 0.078 L1 0.13 TYP 0.005 TYP

D3 0.13 TYP 0.005 TYP 0 - 12 - 12°
E 3.20 | 3.40 0.126 | 0.134 M - 0.15 - 0.006
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