ELM 1 4600AA Complementary Enhancement Mode Power MOS FET

General Description
The ELM14600AA uses advanced trench technology to provide excellent Roson)and low gate charge. The
complementary MOSFETSs form a high-speed power inverter, suitable for a multitude of applications.

Features
n-channel p-channel
Vos (V) = 30V -30V
o= 6.9A -5A
Rbs(on)
<27mQ (Ves= 10V) <49mQ (Ves=-10V)
<32mQ (Ves=4.5V) <64mQ (Ves=-4.5V)
<50mQ (Ves=2.5V) < 120mQ (Ves=-2.5V)
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Absolute Maximum Ratings T,=25°C unless otherwise noted

Parameter Symbol Max n-channel |Max p-channel |Units
Drain-Source Yoltage Vos 30 -30 W
Gate-Source Voltage Vas 12 +12 W
Continuous Drain Ta=25"C 6.9 -
Current * TA=70°C lo 5.8 -4.2 A
Fulsed Drain Current lom 40 -30
Ta=25°C 2 2

R - Po W
Power Dissipation Ta=70°C 1.44 1.44
Junction and Storage Temperature Range  |Ty, Tere -551t0 150 -55to 150 °C

Thermal Characteristics: n-channel and p-channel

Parameter Symbol Typ Max Units
Maximum Junction-to-Ambient # t =10s R. 48 62.5 ‘CrwW
Maximum Junction-to-Ambient Steady-State A 74 110 “CIW
Maximum Junction-to-Lead © Steady-State Row 35 40 ‘CIw




p-channel MOSFET Electrical Characteristics (T,=25°C unless otherwise noted)

Symbol | Parameter |Conditions | Min | Typ | Max | Units
STATIC PARAMETERS
BVoes Drain-Source Breakdown Voltage lp=-250pA, Vgg=0V -30 "
Ipss Zero Gate Voltage Drain Current Vos=24V. Vog=0V — 1 LA
[ T,=55°C -5 ;
lgss Gate-Body leakage current WVpg=0V, Wgs=212V +100 na
\/Gs[,h} Gate Threshold Voltage Vos=Veas lp=-250uhA 0.7 -1 -1.4 \
Ipjony On state drain current Vgs=-4.5V, Vpg=-5V =25 A
WVge=-10V, Ig=-5A 42.5 49 G
Rosion Static Drain-Source On-Resistance 1/125C !
Vge=-4.5V, lp=-4A 54 64 mey
Vgg=-2.5V, Ig=-14A 20 120 | ma
Ors Forward Transcenductance Wpg=-5V, Ip=-5A 7 11 S
Ven Diode Forward Voltage lg=-1A Vgs=0V -0.75 -1 A
g Maximum Body-Diode Continuous Current -3 A
DYNAMIC PARAMETERS
Ciss Input Capacitance 852 oF
Coss Output Capacitance Ves=0V, Vpe=-15V, =1MHz 103 pF
Cres Reverse Transfer Capacitance ir oF
Ry Gate resistance Vgs=0V, Wgs=0V, f=1MHz 59 Q
SWITCHING PARAMETERS
Q, Total Gate Charge 9.5 nC
Qe Gate Source Charge Vgs=-4.5V, Vpe=-15V, Ig=-5A 2 nC
Qgq Gate Drain Charge a1 nC
tpion) Turn-On DelayTime 12 ns
t Turn-On Rise Time Wge=-10V, Vpe=-15V, R =302, 4 ns
tpom Turn-Off DelayTime Reey=6102 ar ns
t Turn-Off Fall Time 12 ns
b Body Diode Reverse Recovery Time  [lg=-5A, dl/di=100A/us 21 ns
Qy Body Diode Reverse Recovery Charge |lg=-9A, dl/dlI=100A/us 13 nC

A The value of R g, 15 measured with the device mounted on 1in ? FR-4 board with 2oz Copper, in a still air environment with T , =25°C.
The value in any a given application depends on the user's specific board design. The current rating is based on thet = 10s thermal

resistance rat

B: Repetitive rating, pulse width limitad by junction temperature.

ng.

C. The R s is the sum of the thermal impedence from junction to lead R 4. and lead to ambient.
D. The static characteristics in Figures 1 to 6,12,14 are obtained using 80 us pulses, duty cycle 0.5% max.

SOA curve provides a single pulse rating.

These tests are performed with the device mounted on 1 in ? FR-4 board with 2oz Copper, in a still air environment with T 4=25°C. The




n-channel MOSFET Electrical Characteristics (T;=25°C unless otherwise noted)

Symbol | Parameter |Conditic-r13 I Min | Typ I Max | Units
STATIC PARAMETERS
BVpes Drain-Scource Breakdown Voltage Ip=250pA, Vgs=0V 30 W
lpss Zero Gate Voltage Drain Current Vos=24V, Vas=0V - ! wA
= T,=55°C 5 '
lass Gate-Body leakage current Vps=0V, Vgg=212V 100 nA
Vasan Gate Threshold Voltage Vpe=Vas Ip=2500A 0.7 1 1.4 W
Iniong On state drain current Vgg=4 5V, Vpeg=5V 25 A
Vgg=10V, I5=6.9A 226 27
T,=125°C %= | a0 | ™
Rpsiony | Static Drain-Source On-Resistance Vas=4.5V, Ip=6.0A 27 32 me}
Vgs=2 5V, Ip=5A 42 50 me2
Oks Forward Transconductance Vpe=5Y, Ig=5A 12 16 S
Vep Dicde Forward Voltage ls=1A 0.7 1 W
Ig Maximum Body-Diode Continuous Current 3 A
DYNAMIC PARAMETERS
Cies Input Capacitance 858 pF
Cose Qutput Capacitance V=0V, Vps=15V, f=1MHz 110 pF
Crse Reverse Transfer Capacitance 8 pF
Ry Gate resistance Vgs=0V, Vps=0V, f=1MHz 1.24 0
SWITCHING PARAMETERS
Qg Total Gate Charge 9.6 nC
Qgs Gate Source Charge Vae=4 5V, Vpe=158V, =6 9A 1.685 nC
Qgq Gate Drain Charge 3 nC
tojon) Tum-0On DelayTime 5.7 ns
f. Tum-0On Rise Time Vae=10V, V=18V, R =2.20}, 13 ns
ooty Turn-0Off DelayTime Rgen=6¢2 37 ns
i Turn-0Off Fall Time 4.2 ns
t Body Diode Reverse Recovery time lg=5A, di/dt=100A/us 155 ns
Qe Body Dicde Reverse Recovery charge |[lg=5A, di/dt=100Akus 7.9 nC

AL The value of Ry, Is measured with the device mounted on 1in® FR-4 board with 2oz Copper, in a still air environment with T,=25"C. The value
n any a given application depends on the user's specific board design. The current rating is based on the t< 10s thermal resistance rating.

B: Repetitive rating, pulse width limited by junction temperature.

C. The R g4 is the sum of the thermal impadence from junction to lead Ry, and lead to ambient.

D. The static characteristics in Figures 1 to & are obtained using 80us pulses, duty cycle 0.5% max.

E. These tests are performed with the device mounted on 1 in* FR-4 board with 20z. Copper, in a still air environment with T,=25°C. The S0A
curve provides a single pulse rating.



TYPICAL P-CHANNEL ELECTRICAL AND THERMAL CHARACTERISTICS
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Figure 6: Body-Diode Characteristics



TYPICAL P-CHANNEL ELECTRICAL AND THERMAL CHARACTERISTICS
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Figure 11: Normalized Maximum Transient Thermal Impedance



TYPICAL N-CHANNEL ELECTRICAL AND THERMAL CHARACTERISTICS
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Figure 6: Body diode characteristics



TYPICAL N-CHANNEL ELECTRICAL AND THERMAL CHARACTERISTICS
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Figure 11: Normalized Maximum Transient Thermal Impedance



