ADVANCED
POWER

TECHNOLOGY °
APT5012JNU2 500V 43A 0.12Q

Single Die MOSFET and UltraFast

| Diode For "PFC Boost Circuits"
N-CH f L ENHANCEMENT MODE HIGH VOLTAGE POWER MOSFETS

MAXIMUM RATINGS All Ratings: Tq = 25°C unless otherwise specified.
RN oS
Symbol | Parameter 5012JNU2 | UNIT
woss Drain-Source Voltage 500 Volts
b Continuous Drain Current @ T¢ = 25°C 43
Amps
low lm | Pulsed Drain Current @ and Inductive Current Clamped 172
Ves | Gate-Source Voltage +30 Volts
P Total Power Dissipation @ T¢ = 25°C 520 Watts
D
Linear Derating Factor 4.16 W/°C
Ty Tsta | Operating and Storage Junction Temperature Range -55 to 150
°C
T Lead Temperature: 0.063" from Case for 10 Sec. 300
STATIC ELECTRICAL CHARACTERISTICS
Symbol | Characteristic / Test Conditions / Part Number MIN TYP MAX | UNIT
BV Drain-Source Breakdown Voltage APT5012JNU2 500
DSS | (Vo =0V, Iy = 250 pA) Volts
I ON) On State Drain Current ® APT5012JNU2 43
Amps
D (Vpg > In(ON) X Ry (ON) Max, Vg = 10V) mp
R_(ON) Drain-Source On-State Resistance @ APT5012JNU2 0.12
DS (Vgg = 10V, 0.5 I [Cont.]) Ohms
, Zero Gate Voitage Drain Current (V DSS’ VGS =0V) 250 "
pss Zero Gate Voltage Drain Current (V¢ = 0.8 Vosg Vag =0V, T = 125°C) 1000
lass Gate-Source Leakage Current (Vag = $30V, Vpg=0V) +100 nA \\
N
Vgs(TH) | Gate Threshold Voltage {Vpg = Vggr Ip = 2.5mA) 2 4 \/\ous
v W
THERMAL CHARACTERISTICS p k\\w
(V4
Symbol | Characteristic MIN TYP, 4 (WAX | uniT
Rgic | Junction to Case f:?'f 0.24
() cw
Recs Case to Sink (Use High Efficiency Thermal Joint Compound and Planer Heat Sink Surface.) T ‘D 06
\Wi‘A CAUTION: These Devices are Sensitive to Electrostatic Discharge. Proper Handling Procedure: Should Be Followed.
USA /
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DYNAMIC CHARACTERISTICS APT5012JNU2

Symbol | Characteristic Test Conditions MIN TYP MAX | UNIT
Cis Input Capacitance Vgg =0V 5570 | 6500
C,sc | Output Capacitance Vg =25V 1170 | 1640 | pF
Cres Reverse Transfer Capacitance f=1MHz 440 660
Q, | Total Gate Charge @ Vgg =10V 240 | 370
Qqs | Gate-Source Charge Vop =05 Vpeg 32 48 nC
di Gate-Drain ("Miller') Charge | Ip=Ip[Cont] @ 25°C 116 170
t4(on) | Turn-on Delay Time Vg =15V 15 30
t Rise Time Vpp =0.5Vpgg 25 50 s
ty(off) | Tum-off Delay Time Ip =1 [Cont] @ 25°C 48 75
t, | Fail Time Rg =060 12 | 25

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

Symbol | Characteristic / Test Conditions MIN TYP MAX UNIT
| Continuous Source Current APTS5012JNU2 43
s (Body Diode)
Amps
| Pulsed Source Current @ APT5012JNU2 172
SM 1 (Body Diode) '
Vgp | Diode Forward Voltage @ (V¢ = OV, Ig = -I [Cont.) 1.8 | Voits
t, Reverse Recovery Time (I =, [Cont.}, dig/dt = 100A/us) 210 415 830 ns
Q, Reverse Recovery Charge (I = -iy [Cont.], dig/dt = 100A/s) 4 8.3 16 ucC
PACKAGE CHARACTERISTICS
Symbol | Characteristic / Test Conditions MIN TYP MAX | UNIT
LD Intemal Drain Inductance (Measured From Drain Terminai to Center of Die.) 3 H
- nl
LS Internal Source Inductance (Measured From Source Terminals to Source Bond Pads) 5
Visolation | AMS Voltage (50-80 Hz Sinusoidal Waveform From Terminals to Mounting Base for 1 Min.) | 2500 Volts
Cisolation | Drain-to-Mounting Base Capacitance (t = 1MHz) 35 pF
Torque | Maximum Torque for Device Mounting Screws and Electrical Terminations. 13 Ibein

@Repetitive Rating: Pulse width limited by maximum junction temperature. See Transient Thermal Impedance Curve. (Fig.1)
®@puise Test: Pulse width < 380 S, Duty Cycle < 2%
®see MIL-STD-750 Method 3471
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FIGURE 1, MAXIMUM EFFECTIVE TRANSIENT THERMAL IMPEDANCE, JUNCTION-TO-CASE vs PULSE DURATION

Page 63
B 0257909 0001671 &403 W
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MAXIMUM RATINGS (UltraFast Recovery Diode)
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All Ratings: T¢ = 25°C unless otherwise specified.

Symbol | Characteristic / Test Conditions APT5012JNU2 UNIT
Va Maximum D.C. Reverse Voltage
Vaam | Maximum Peak Repetitive Reverse Voltage 600 Volts
Vawm | Maximum Waorking Peak Reverse Voltage
I:(AV) | Maximum Average Forward Current (T = 80°C, Duty Cycle = 0.5) 30
I(RMS)} | RMS Forward Current 60 Amps
lesm Non-Repetitive Forward Surge Current (T = 456°C, 8.3mS) 320
T, Ter | Operating and StorageTemperature Range -55to 150 e
T Lead Temperature: 0.063" from Case for 10 Sec. 300
STATIC ELECTRICAL CHARACTERISTICS
Symbol | Characteristic / Test Conditions MIN TYP MAX UNIT
IF =30A 1.8
Ve Maximum Forward Voltage I = 60A 1.5 Volts
|F= 30A, TJ=150°C 16
| Maximum Reverse Leakage Current Vg =V Rated 250
RM A
Vp= Vg Rated, T = 125°C 500
C; Junction Capacitance, Vg = 200V 40 pF
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APT5012JNU2

DYNAMIC CHARACTERISTICS

Symbol | Characteristic MIN TYP MAX | UNIT
bt Reverse Recovery Time, I.=1.0A, di/dt=-15A/uS, V=30V, T,=25°C 50 65
to Reverse Recovery Time T,=25°C 50
ta | 1-=30A, di /dt=-240A/uS, V,, = 350V T,=100°C 80 nS
L™ Forward Recovery Time T,=25°C 155
Yo | 1.=30A, di/dt=240A/uS, Vg = 350V T,=100°C 155
laamy | Reverse Recovery Current T,=25°C 4 10
Amps
laRmz | 1= 30A, di/dt = -240A/u8, V, = 350V T,=100°C 75 | 15
Q,.; | Recovery Charge T,=25°C 100
nC
Qrz | I=30A, di/dt= -240A/uS, V,, = 350V T,=100°C 300
Viy | Forward Recovery Voltage T,=25°C 5
. Volts
Vie | lp=30A, di /dt=240A/sS, V,, = 350V T,=100°C 5
Rate of Fall of Recovery Current T,=25°C 400
diM/dt AuS
I = 30A, di/dt = -240A/uS, V, = 350V (See Figure 10) T,=100°C 200
THERMAL AND MECHANICAL CHARACTERISTICS
Symbol | Characteristic / Test Conditions MIN TYP MAX | UNIT
Rgic | Junction-to-Case Thermal Resistance 1.50
°CW
Rgia | Junction-to-Ambient Thermal Resistance 20
1.06 oz.
W, [ Package Weight
30 gm.
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FIGURE 14, MAXIMUM EFFECTIVE TRANSIENT THERMAL IMPEDANCE, JUNCTION-TO-CASE vs PULSE DURATION
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Figure 22, Diode Reverse Recovery Test Circuit and Waveforms
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Current Change Through Zero Crossing.

e larm - Peak Reverse Recovery Current.
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Extrapolated Through Zero Defined by 0.75 and 0.50 iggy-

Q Qq, - Area Under the Curve Defined by Iggy and ty,.

e diM/dt - Maximum Rate of Current Change During the Trailing Portion of t,,

Flgure 23, Diode Reverse Recovery Waveform and Definitions

APT Reserves the right to change, without notice, the specifications and information contained herein.
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