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Phase leg

Series & SiC parallel diodes

Super Junction

MOSFET Power Module

VDSS =600V
Rpson = 35mQ max @ Tj = 25°C
Ip=72A @ Tc¢ =25°C

Application
e  Motor control
e Switched Mode Power Supplies
e  Uninterruptible Power Supplies

Q1 Features
« COOLMOS#«
A Ié ZS Power Semiconductors
I_ out - Ultra IOW RDSon ;
oO—1 D - Low Miller capacitance
st @ - Ultra low gate charge
Q2 - Avalanche energy rated
. P VAN e Parallel SiC Schottky Diode
— - Zero reverse recovery
oO—+ b o - Zero forward recovery
s2 I:l - Temperature Independent switching behavior
nror O - Positive temperature coefficient on VF
e Kelvin source for easy drive
e  Very low stray inductance
- Symmetrical design
- Lead frames for power connections
= < e Internal thermistor for temperature monitoring
@ omﬂ @ e Highlevel of integration
Benefits
N IR oS out ﬂ of o e  Qutstanding performance at high frequency operation
e Direct mounting to heatsink (isolated package)
- \rs e Low junction to case thermal resistance
a a . .
@ o2 n NTCH @ e Solderable terminals both for power and signal for
N < easy PCB mounting
e Low profile
Absolute maximum ratings e RoHS Compliant
Symbol Parameter Max ratings Unit
Vbss Drain - Source Breakdown Voltage 600 \%
T.=25°C 72
I Conti Drain C t 5
D ontinuous Drain Curren T.= 80°C 52 A
Ipm Pulsed Drain current 288
Vs Gate - Source Voltage +30 A\
Rpson Drain - Source ON Resistance 35 mQ
Pp Maximum Power Dissipation | T.=25°C 416 4
Iar Avalanche current (repetitive and non repetitive) 20 A
Ear Repetitive Avalanche Energy 1 ml
. Eas Single Pulse Avalanche Energy 1800
o i_‘ :-tﬁé CAUTION: These Devices are sensitive to Electrostatic Discharge. Proper Handing Procedures Should Be Followed. See application note
(€ @ ) APT0502 on www.microsemi.com
N 4
IZ;) 7‘"/
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July, 2006

\PTC60AM35SCTG —Rev 3


http://www.dzsc.com/stock-ic/APTC60AM35SCTG.html
http://www.jdbpcb.com/J/
http://pdf.dzsc.com/

@Microsemi@ APTC60AM35SCTG

POWER PRODUCTS GROUP

All ratings @ T; = 25°C unless otherwise specified

Electrical Characteristics

Symbol Characteristic Test Conditions Min Typ Max Unit
. =0V, Vps =600V | T;=25°
Ipss | Zero Gate Voltage Drain Current Vas = OV, Vs = 600 ;=25°C >0 LA
Vgs = OV,VDS =600V Tj =125°C 500
Rpsen) | Drain— Source on Resistance Vgs =10V, Ip=36A 35 mQ)
VGS(th) Gate Threshold Voltage VGS = VDS, ID =2mA 2.1 3 39 \'%
Igss Gate — Source Leakage Current Vgs =320V, Vps =0V +150 | nA
Dynamic Characteristics
Symbol Characteristic Test Conditions Min Typ Max Unit
Ciss Input Capacitance Vgs =0V 14
Coss | Output Capacitance Vps =25V 5.13 nF
Ciss Reverse Transfer Capacitance f=1MHz 0.42
Q. Total gate Charge Vs = 10V 518
Qg | Gate — Source Charge Vs =300V 58 nC
Qg | Gate — Drain Charge lb=72A 222
Tany | Turn-on Delay Time Inductive switching @ 125°C 21
T, | Rise Time Vas = 15V 30
- Vpys =400V ns
Taosm | Turn-off Delay Time Ip="72A 283
T Fall Time Rg=2.5Q2 84
Eon Turn-on Switching Energy Inductive switching @ 25°C 804
VGS = ISV, VBus =400V MJ
Eor Turn-off Switching Energy Ipb=72A,R5=2.5Q 1960
E,, | Turn-on Switching Energy Inductive switching @ 125°C 1315
Vgs =15V, Vg, =400V uJ
Eor | Turn-off Switching Energy Ip="72A,Rg=2.5Q 2412
Series diode ratings and characteristics
Symbol Characteristic Test Conditions Min Typ Max Unit
Virrm | Maximum Peak Repetitive Reverse Voltage 200 \Y
. T;=25°C 350
Irm Maximum Reverse Leakage Current V=200V J pA
T;=125°C 600
Ir DC Forward Current T.=85°C 60 A
Ir=60A 1.1 1.15
Vr Diode Forward Voltage Ir=120A 1.4 \Y
Iy =60A T;=125°C 0.9
. R R i T;=25°C 24
everse Recovery Time - ns
I = 60A T;=125°C 48
Vr=133V )
i/dt= T;=25°C 66
Qn Reverse Recovery Charge di/dt=400A/ps ! nC
T;=125°C 300
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Parallel SiC diode ratings and characteristics

Symbol Characteristic Test Conditions Min Typ Max Unit
Virrm | Maximum Peak Repetitive Reverse Voltage 600 v
. T;j=25°C 200 | 800
Irm Maximum Reverse Leakage Current V=600V J pA
T;=175°C 400 | 4000
Ir DC Forward Current Tc=125°C 40 A
. T;=25°C 1.6 1.8
Vv Diode F d Volt I[r=40A ! v
P iode Tonvard Yotlage ¥ T,= 175°C 20 | 24
iy I =40A, Vx =300V
Qc Total Capacitive Charge di/dt =1200A/ps 56 nC
) f=1MHz, Vg =200V 260
C Total Capacitance pF
f=1MHz, Vgx =400V 200
Thermal and package characteristics
Symbol Characteristic Min Typ Max Unit
Transistor 0.3
Ruye | Junction to Case Thermal Resistance Series diode 0.65 | °C/W
Parallel diode 0.8
VisoL | RMS Isolation Voltage, any terminal to case t =1 min, I isol<lmA, 50/60Hz 2500 \Y
T, Operating junction temperature range -40 150
Tsrg | Storage Temperature Range -40 125 °C
Tc Operating Case Temperature -40 100
Torque | Mounting torque | To Heatsink | M5 2.5 47 | N.om
Wt Package Weight 160 g

Te mperature sensor NTC (see application note APT0406 on www.microsemi.com for more information).

Symbol Characteristic Min Typ Max Unit
Rys Resistance @ 25°C 50 kQ
Bosgs | Tos=298.15K 3952 K
R. = Rys T: Thermistor temperature
! 1 1 Rr: Thermistor value at T
€Xp Bz5/85 T_ - ;
25
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SP4 Package outline (dimensions in mm)
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ALL DIMENSIONS MARKED " * " ARE TOLERENCED AS :

See application note APT0501 - Mounting Instructions for SP4 Power Modules on www.microsemi.com
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Typical CoolMOS Performance Curve
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ON resistance vs Temperature
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Breakdown Voltage vs Temperature
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Threshold Voltage vs Temperature
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ta(on) @Nd tyor (NS)

Switching Energy (mJ)

Frequency (kHz)

POWER PRODUCTS GROUP
Delay Times vs Current
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Maximum Effective Transient Thermal Impedance, Junction to Case vs Pulse Duration

M

Typical SiC Diode Performance Curve
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