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N- And P-Channel Enhancement Mode MOSFET

Features:

» Simple drive requirement
* Pb-free lead plating and hal ogen-free package o2
* Low on-resistance

« Fast switching speed Gl
* Low gate charge

Pin 1

Bottom

Description

The KW3588BD consists of a N-channel and a P-channel
enhancement-mode MOSFET in asingle DFN2*2-6L package,
providing the designer with the best combination of fast switching,
ruggedized device design, low on-resistance and cost-effectiveness.
The DFN2*2-6L packageisuniversally preferred for all commercial-
industrial surface mount applications.

N-CH P-CH
BVbss 14v -14v
Ip 6A(VGs=4.5V) -4A(Ves=-4.5V)

16.6mQ (Ves=4.5V) | 43mQ (Ves=-4.5V)
23.7mQ (Ves=2.5V) | 63.6mQ(Ves=-2.5V)
385mQ (Ves=1.8V) | 86.5mQ(Vos=-1.8V)
66.3mQ (Ves=1.5V) | 153.3mQ (Ves=-1.5V)

Roson(Typ.)

Ordering Information

KW3588BD

DFN2x2-6L

51
G1
D2

KW3588BD

L%

D1
G2

$2

G: Gae S: Source D : Dran

Device Package Shipping
DFN2x2-6L
KW3388BD (Pb-free lead plating and hal ogen-free package) 3000 pes/ Tape & Res

Rer. A 02/2024

Kingwell Corp. 1/10



@
k KINGWELL TECHNOLOGY CORP., LTD.
ancwere  http://mww. kingwell-tw.com.tw KW3588BD

Absolute Maximum Ratings (Ta=25°C)

Parameter SHle N-channlel_I mI'[S-channel Unit
Drain-Source Breakdown Voltage BVbss 14 -14 v
Gate-Source Voltage Ves 18 18
Continuous Drain Current @Ta=25 °C (Note 1) Io 6.0 -4.0
Continuous Drain Current @Ta=70 °C (Note1) 4.8 -3.2 A
Pulsed Drain Current (Note 2) [Dm 30 -20
Total Power Dissipation (Note 1) Pp 1.38 W
Linear Derating Factor 0.01 W/°C
Operating Junction and Storage Temperature Tj, Tstg -55~+150 °C
Note : 1.Surface mounted on 1 in2 copper pad of FR-4 board, t<5 sec
2.Pulse width limited by maximum junction temperature
Thermal Data
Parameter Symbol Value Unit
Thermal Res? stance, Junct? on-to-case, max Reac 80 SCIW
Thermal Resistance, Junction-to-ambient, max RoJa 90 (Note)

Note :.Surface mounted on 1 in2 copper pad of FR-4 board, t<5 sec; 195°C/W when mounted on minimum copper pad

N-Channel Electrical Characteristics (Tj=25°C, unless otherwise specified)

Symbol Min. Typ. Max. Unit Test Conditions
Satic
BVbss 14 - - Vv Ves=0V, 10=250pA
ABVDsg/AT] - 8 - mV/°C | Referenceto 25°C, Ip=1mA
V Gs(th) 0.5 0.7 1.2 \% Vbps=Vas, Ib=250pA
lGss - - +100 nA Ves=8V, Vps=0V
Ibss - - 1 uA Vps=12V, Ves=0V .
- - 10 Vps=10V, Ves=0V, Tj=70°C
- 16.6 26 Ves=4.5V, Ip=5A
+Roson - 23.7 33 o | Ves=25V, I0=46A
- 38.5 74 Ves=1.8V, Ib=4.1A
- 66.3 114 Ves=1.5V, |p=2A
*Grs - 5.6 - S Vbs=5V, Ip=3A
Dynamic
Ciss - 407 -
Coss - 115 - pF Vps=10V, Ves=0V, f=1MHz
Crss - 100 -
*td(oN) - 5 -
- : oe ns | Vos=10V, Io=1A, Vos=5V, Re=3.30
*tf - 30.8 -
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KINGWELL
*Qg - 6.5 -
*Qgs - 0.7 - nC Vps=10V, Ip=3A, Ves=4.5V
*Qqod - 2.3 -
Rg - 1 - Q f=1MHz
Source-Drain Diode
*Vsp - 0.87 1.2 V Ves=0V, |s=5.2A
*trr - 12 - ns _ _ _
*Qrr - 53 - C [F=3A, Ves=0V, dIF/dt=100A/us

*Pulse Test : Pulse Width <300us, Duty Cycle<2%

P-Channel Electrical Characteristics (Tj=25°C, unless otherwise specified)

Symbol Min. Typ. Max. Unit Test Conditions
Satic
BVbss -14 - - V Ves=0V, |10=-250uA
ABVDss/AT] - -5 - mV/°C | Referenceto 25°C, Ip=-250uA
V Gs(th) -04 - -1.0 V Vbps=Vas, |p=-250pA
lgss - - +100 nA Ves=18V, Vps=0V
lbss - - -1 WA Vbps=-12V, Ves=0V
- - -10 Vps=-10V, Ves=0V, Tj=70°C
- 43 56 Ves=-4.5V, |p=-3.6A
“Roson - 63.6 79 o [Ves=-25V,10=-32A
- 86.5 168 Ves=-1.8V, Ip=-1A
- 153.3 276 Ves=-1.5V, Ip=-1A
*Grs - 5.6 - S Vbps=-5V, Ip=-2A
Dynamic
Ciss - 561 -
Coss - 153 - pF Vps=-10V, Ves=0V, f=1MHz
Crss - 142 -
*td(oN) - 5 -
*
- : e ns | Vos=-10V, Ip=-1A, Vos=-5V, Re=3.30
*{ - 30.8 -
*Qg - 8 -
*Qgs - 1 - nC Vbs=-10V, |p=-2A, Ves=-4.5V
*Qqd : 2.8 -
Rg - 9.3 - Q | f=1MHz
Source-Drain Diode
*Vsb - -0.9 -1.2 Vv Ves=0V, |s=-3.4A
*
o : = : IS 1=-2A, Ves=0V, dIFfdt=100Aps

Rer. A 02/2024
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N-channel Typical Characteristics

Typical Output Characteristics

30 \
< 5V, 4V,‘3.5V, \Y%
25 r !
= | Ves=2.5V
|
=2 ‘
& |
S l
S r--H/f-—""""""""""“"7-"—- -
= 1 Ves=2V
A 1
g 0 |
|
|
5 | Ves=1.5V
l
O |
0 1 2 3 4 5

Vps, Drain-Source Voltage(V)

Static Drain-Source On-State resistance vs Drain Current

1000
L
<
)
=
@)
8~
‘g G
2§
5 2100
A=z
28
S
2
z
~
10
0.01 0.1 1 10 100
Ip, Drain Current(A)
Static Drain-Source On-State Resistance vs Gate-Source
Voltage
200 ;
' 180 | |
= |
@) Ip=5A
5~ 160 |
e
2 E 140 | 1
2D |
§ % 120 ===+ R
2.2 100 1
QO
=~ on b - - ____ \_i___________________/
X L
. S
72 2L e N
A
~
0 1 2 3 4 5

Vs, Gate-Source Voltage(V)
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BVbss, Normalized Drain-Source

Vsp, Source-Drain Voltage(V)

RDS(on), Normalized Static Drain-

Breakdown Voltage

KW3588BD

Brekdown Voltage vs Ambient Temperature
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N-channel Typical Characteristics(Cont.)
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Capacitance vs Drain-to-Source Voltage

Vbs, Drain-Source Voltage(V)
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Vas(h), NormalizedThreshold Voltage

Vas, Gate-Source Voltage(V)

Ip, Maximum Drain Current(A)
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Threshold Voltage vs Junction Tempearture
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Gate Charge Characteristics

150 175

Vps=10V
Ip=3A

2 4 6 8 10
Qg, Total Gate Charge(nC)

12

Maximum Drain Current vs JunctionTemperature

14

| Ta=25°C, Vs=4.5V, Rea=90"C/W

25

50 75 100 125

Tj, Junction Temperature("C)

150

Kingwell Corp. 5/10

175



@
k KINGWELL TECHNOLOGY CORP., LTD.
http://www.kingwell-tw.com.tw

KINGWELL

KW3588BD

N-channel Typical Characteristics(Cont.)

Typical Transfer Characteristics

Forward Transfer Admittance vs Drain Current
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P-channel Typical Characteristics
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-BVpss, Normalized Drain-Source

Rpson), Normalized Static Drain-

-Vsp, Source-Drain Voltage(V)
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Brekdown Voltage vs Ambient Temperature
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Reverse Drain Current vs Source-Drain Voltage
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Drain-Source On-State Resistance vs Junction Tempearture
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P-channel Typical Characteristics(Cont.)
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Capacitance vs Drain-to-Source Voltage
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-Vasmy,Normalized Threshold Voltage

-Vas, Gate-Source Voltage(V)

-Ip, Maximum Drain Current(A)

KW3588BD

Threshold Voltage vs Junction Tempearture
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Characteristics(Cont.)

Typical Transfer Characteristics

KW3588BD

Forward Transfer Admittance vs Drain Current

20 - 10
)
8
16 | E
- I
o 2
= =
© s
= = i
g s = ‘
A g 0.1 | -
g | (= A--oco-omoororo-oroo-Pulsed -
4 ” AR Tl mesc
1) | | | | (!
l L L L
0 0.01 : :
0 1 2 3 4 5 0.001 0.01 0.1 1 10
-Vas, Gate-Source Voltage(V) -Ip, Drain Current(A)
Transient Thermal Response Curves
g
= D=0.5
(]
2 | L
z () —T ]
5} "1
~ | 1
Té 0.1 =01 — g 1.Rera(t)=r(t)*Resa
S ‘ 2.Duty Factor, D=ti/t2
19} v >
§ — 0.05 % / 3. Trm-Ta=Pom*Rera(t)
g | / / 4.Ren=90°C/W
hZ) L 0.02
E w .
= 0.01 Ord L*
£ pd e |
: V s|: =
S . |
= Single Pulse tz
0.00I ‘ ‘ ‘ L
0.0001 0.001 0.01 0.1 1 10 100 1000

t1, Square Wave Pulse Duration(s)

Recommended Soldering Footprint

= 077 -

|

1.4 2.0

woes—e +Fos ]

Rer. A 02/2024

Unit : mm

Kingwell Corp. 9/10



@
k KINGWELL TECHNOLOGY CORP., LTD.

anewere  ttp/Amww. kingwell-tw.com.tw KW3588BD
DFN2x2-6L Dimension
[} .

1 N l k .

7 U Marking:
e | ___ | r ay = 51

t
- - Device Name >38B
|_”| _l ”l_ DateCOde_> .____
| l| A ( | ) 51 F1 m
k] ..L..| 1
Top View Bottom View
,r_\ |
- = 6-Lead DFN2x2-6L Plastic
- :3‘ Surface Mounted
Style: Package Code: DFA6

Pin 1. Sourcel (S1)

Slde View Pin2.Gate1l (G1)
Pin 3. Drain2 (D2)
Pin 4. Source2 (S2)
Pin 5. Gate2 (G2)
Pin 6. Drainl (D1)
DIM .MiIIimeters ' Inches DIM .Millimeters ' Inches
Min. Max. Min. Max. Min. Max. Min. Max.
A 0.700 0.900 0.028 0.035 El 0.900 1.100 0.035 0.043
Al 0.000 0.050 0.000 0.002 k 0.200 - 0.008 -
A3 0.203 REF 0.008 REF b 0.250 0.350 0.010 0.014
D 1.950 2.050 0.077 0.081 e 0.650 TYP 0.026 TYP
E 1.950 2.050 0.077 0.081 L 0.200 0.300 0.008 0.012
D1 0.570 0.770 0.022 0.030
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