v RoHS Compliant

& Magnachip MDS9651

Complementary N-P Channel Trench MOSFET

General Description Features
The MDS9651 uses advanced Magnachip6 s _ N-Channel P-Channel
MOSFET Technology to provide low on-state G Vbs=30V Vbs = -30V
resistance, high switching performance and excellent Cj Ib=6.9A @ Vas =10V Ip=-6.0A@ Vas =-10V
reliability G Robson) Rbs(on)
<28mW @ Ves = 10V <35mW @ Ves =-10V
<42mW @ Ves = 4.5V <55mW @ Ves =-4.5V
Applications

G Inverters

G  General purpose applications
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Absolute Maximum Ratings (Ta =25°C unless otherwise noted)

Rating
Characteristics Symbol Unit
N-Ch P-Ch
Drain-Source Voltage Vpss 30 -30 \%
Gate-Source Voltage Vass +20 +20 \%
) ) Ta=25°C 6.9 -6.0 A
Continuous Drain Current Ip
T.=100°C 4.3 -4.1 A
Pulsed Drain Current lom 30 -30 A
o T,=25°C 2 2
Power Dissipation® Po w
T.=100°C 0.8 0.8
Single Pulse Avalanche Energy® Eas 18 60.5 mJ
Junction and Storage Temperature Range Ta, Tsg -55~150 °C
Thermal Characteristics
Characteristics Device Symbol Rating Unit
Thermal Resistance, Junction-to-Ambient(Steady-State)® N-Ch Rasa 62.5
Thermal Resistance, Junction-to-Case N-Ch Rasc 60
°C/IwW
Thermal Resistance, Junction-to-Ambient(Steady-State)® P-Ch Rasa 62.5
Thermal Resistance, Junction-to-Case P-Ch Rasc 40
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Ordering Information

Part Number Temp. Range Package Packing RoHS Status

MDS9651URH -55~150°C SOIC-8 Tape & Reel Halogen Free

N-channel Electrical Characteristics (Ta =25°C unless otherwise noted)

Characteristics ‘ Symbol ‘ Test Condition ‘ Min ‘ Typ ‘ Max ‘ Unit

Static Characteristics

Drain-Source Breakdown Voltage BVpss Ib= 250¢&A0V V 30 - - v
Gate Threshold Voltage Vas(h) Vps=Vgs,Ip= 250¢ A 1.0 1.9 3.0
Drain Cut-Off Current Ibss Vps = 24V, Vgs = 0V - 1.0 A
€

Gate Leakage Current less Vgs =+20V, Vps = OV - - 0.1

_ _ Ves = 10V, Ip= 6.9A - 21.5 28.0
Drain-Source ON Resistance Ros(on mq

Ves =4.5V, Ip=5.0A - 315 42.0
Forward Transconductance OFs Vps =5V, Ip =6.9A - 15.4 - S
Dynamic Characteristics
Total Gate Charge Qg - 6.94 -
Vps =15V, Ip = 6.9A,
Gate-Source Charge Qus Vee = 10V - 1.54 - nC
Gate-Drain Charge Qg - 1.96 -
Input Capacitance Ciss - 334 -
. VDS = 15\/, VGS = OV,
Reverse Transfer Capacitance Cirss f= 1.0MHz - 48 - pF
Output Capacitance Coss - 83 -
Turn-On Delay Time tacon) - 35 -
Turn-On Rise Time t Vgs = 10V ,Vps = 15V, - 25.4 - ns
Turn-Off Delay Time tatof Ri=22q, eeff=3q - 14.2 -
Turn-Off Fall Time ts - 10.5 -
Drain-Source Body Diode Characteristics
Source-Drain Diode Forward Voltage Vsp Is = 1A, Vgs = 0V - 0.75 1.0 \%
Body Diode Reverse Recovery Time ter ) - 16.5 - ns
- Ir = 6.9A, di/dt = 100A/es

Body Diode Reverse Recovery Charge Qn - 7.8 - nC

Note :

1. Surface mounted FR-4 board with 20z. Copper.
2. Starting TJ = 25°C, L = 1mH, IAS = 6A, VDD = 15V, VGS = 10V
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P-channel Electrical Characteristics (Ta =25°C unless otherwise noted)

Characteristics ‘ Symbol ‘ Test Condition ‘ Min ‘ Typ ‘ Max ‘ Unit
Static Characteristics
Drain-Source Breakdown Voltage BVpss Ib=-250 ¢ As,=0W -30 - - v
Gate Threshold Voltage Vas(h) Vps=Vgs, Io=-250¢ A -1.0 -1.9 -3.0
Drain Cut-Off Current Ibss Vps = -24V, Vgs = OV - -1.0
€A
Gate Leakage Current lgss Vgs = £20V, Vps = OV - - +0.1
) ] Vgs =-10V, Ip=-6.0A - 30.5 35.0
Drain-Source ON Resistance Ros(on mq
Vs = -4.5V, Ip = -5.0A - 41.5 55.0
Forward Transconductance OFs Vps = -5V, Ip =-6.0A - 13 - S
Dynamic Characteristics
Total Gate Charge Qq - 18.4 -
VDS = '15V, ID = -G.OA,
Gate-Source Charge Qus Vee = -10V - 3.1 - nC
Gate-Drain Charge Quu - 3.6 -
Input Capacitance Ciss - 874 -
f VDS = '15V, VGS = OV,
Reverse Transfer Capacitance Crss f= 1.0MHz - 103 - pF
Output Capacitance Coss - 166 -
Turn-On Delay Time tacon) - 9.8 -
Turn-On Rise Time t Vgs = -10V ,VDS = _15\/‘ - 29.8 - ns
Turn-Off Delay Time tacotn Ri=270, cefR=3q - 26.3 -
Turn-Off Fall Time t - 8.6 -
Drain-Source Body Diode Characteristics
Source-Drain Diode Forward Voltage Vsp Is = -1A, Vgs = OV - -0.75 -1.0 \%
Body Diode Reverse Recovery Time trr ) - 20 - ns
- Ir = -6.0A, di/dt = 100A/es
Body Diode Reverse Recovery Charge Qn - 12.3 - nC

Note :

1. Surface mounted RF4 board with 20z. Copper.
2. Starting TJ = 25°C, L = 1mH, IAS = -11A, VDD = -15V, VGS = -10V
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P-CHANNEL TYPICAL ELECTRICAL AND THERMAL CHARACTERISTICS
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