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APTCV60HM45BT3G

Full — Bridge + boost chopper
CoolMOS & Trench + Field Stop IGBT3
Power module

Trench & Field Stop IGBT3 Q1, Q3:
Vces =600V ; Ic =50A @ Tc = 80°C

CoolMOS™ Q2, Q4:
VDSS: 600V
Rpson=45m2 max @ Tj = 25°C

R1

Top switches : Trench + Field Stop IGBT3
Bottom switches : CoolMOS™
Boost chopper : CoolMOS™

All multiple inputs and outputs must be shorted together
7/24 5 5/26

Application
e Solar converter

Features
e Q2, Q4 & Q5 CoolMOS™
- Ultra low Rpgon
- Low Miller capacitance
- Ultra low gate charge
- Avalanche energy rated

e Q1, Q3 Trench & Field Stop IGBT3
- Low voltage drop
- Switching frequency up to 20 kHz
- RBSOA & SCSOA rated
- Low tail current

Very low stray inductance

Kelvin source for easy drive

Internal thermistor for temperature monitoring
High level of integration

Benefits
e Optimized conduction & switching losses
¢ Direct mounting to heatsink (isolated package)
¢ Low junction to case thermal resistance
e Solderable terminals both for power and signal
for easy PCB mounting
e Low profile
e FEasy paralleling due to positive Tc of Vg
e RoHS Compliant

ﬁf& CAUTION: These Devices are sensitive to Electrostatic Discharge. Proper Handing Procedures Should Be Followed. See application note

APT0502 on www.microsemi.com

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

WWW.microsemi.com 1-14

APTCV60HM45BCT3G —Rev 0 December, 2010



&

Microsemi.

POWER PRODUCTS GROUP

APTCV60HM45BT3G

1. Top switches

1.1 Top Trench + Field Stop IGBT3characteristics (per IGBT)

Electrical Characteristics

Symbol Characteristic Test Conditions Min  Typ Max Unit
Icks Zero Gate Voltage Collector Current Ve =0V, Vg = 600V 250 | pA
Ve | Collector Emitter Saturation Voltage K:Gj ;(I)ZV ?J ::ZISSOC"C 1? 1.9 A%
Ve | Gate Threshold Voltage Vge = Ve, Ic=600uA 5.0 5.8 6.5
Iges Gate — Emitter Leakage Current Vge =20V, Vg =0V 600 nA
Dynamic Characteristics
Symbol Characteristic Test Conditions Min  Typ Max Unit
Cies Input Capacitance Ve =0V 3150
Coes Output Capacitance Vg =25V 200 pF
Cres Reverse Transfer Capacitance f=1MHz 95
VGE:ZtISV, ICZSOA
Qg Gate charge Ver=300V 0.5 pnC
Tiony | Turn-on Delay Time Inductive Switching (25°C) 110
T, Rise Time Ve =15V 45
] Vi = 300V ns
Taomm | Turn-off Delay Time Io= 50A 200
T; | Fall Time Rg = 8.2Q 40
Td(on) Turn-on Delay Time Inductive Switching (ISOOC) 120
T, Rise Time QIIGE :_j;)f) \\// 50
Taom | Turn-off Delay Time L Son 250 s
T Fall Time R;=38.2Q 60
yer iV | T=25C 1.35
Eor | Turn-off Switching Energy bus mJ
lc=50A T, = 150°C 1.75
Rg =8.2Q ) )
. . VGE <15V 5 VBus =360V
I Short Circuit data t,< 6us ; T, = 150°C 250 A
Ryyc | Junction to Case Thermal resistance 0.85 | °Cc/'W
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1.2 Top diode characteristics (CR1, CR3)(per diode)
Symbol Characteristic Test Conditions Min  Typ Max Unit
Vrrm | Maximum Peak Repetitive Reverse Voltage 600 v
) T, =25°C 25
Trm Maximum Reverse Leakage Current Vr=600V pA
T;=125°C 500
Ip DC Forward Current Tc = 80°C 25 A
I =25A 1.8 2.2
Ve Diode Forward Voltage Ir = 50A 2.2 \Y
Ir = 25A Tj=125°C 1.6
. T;=25°
te Reverse Recovery Time Lo = 25A i =25°C 30 ns
" T, = 125°C 175
Vi =400V 1
i/dt = T;=25°C 55
Qn Reverse Recovery Charge di/dt =200A/ps | °; nC
T;=125°C 485
Ryyc | Junction to Case Thermal resistance 1.4 | cCwW
2. Bottom switches
2.1 Bottom CoolMOS™ characteristicS(Per CoolMOS™)
Absolute maximum ratings
Symbol Parameter Max ratings Unit
Vbss Drain - Source Breakdown Voltage 600 \Y
T,=25°C 49
I Conti Drain C t .
D ontinuous Drain Curren T.— 80°C 38 A
Ipm Pulsed Drain current 130
Vas Gate - Source Voltage +20 \Y
Rpson | Drain - Source ON Resistance 45 mQ
Pp Maximum Power Dissipation T.=25°C 250 \\%
Iar Avalanche current (repetitive and non repetitive) 15 A
Ear Repetitive Avalanche Energy 3 mJ
Eas Single Pulse Avalanche Energy 1900
Electrical Characteristics
Symbol Characteristic Test Conditions Min  Typ Max Unit
Vgs = 0V,Vpg =600V . =25°
Ipss | Zero Gate Voltage Drain Current i it T;=25°C 250 pA
VGS = OV,VDS =600V T_] =125°C 500
Rpseny | Drain — Source on Resistance Vgs =10V, Ip = 24.5A 40 45 mQ
Vasan | Gate Threshold Voltage Vgs = Vps, Ip = 3mA 2.1 3 39 \Y
Igss Gate — Source Leakage Current Vgs =120V, Vps =0V 100 nA
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Dynamic Characteristics

Symbol Characteristic Test Conditions Min Typ Max Unit
Ciss Input Capacitance Vgs =0V ; Vpg =25V 7.2
- nF
Coss | Output Capacitance f=1MHz 8.5
Q, Total gate Charge Vos = 10V 150
Qqs Gate — Source Charge Vi = 300V 34 nC
Qg | Gate —Drain Charge =494 51
Tyen) | Turn-on Delay Time Inductive Switching (125°C) 21
T, Rise Time Vgs = 10V 30
Vaus =400V ns
Taosm | Turn-off Delay Time Ip=49A 100
Ty | Fall Time Rs =30 45
Eon Turn-on Switching Energy Inductive switching @ 25°C 675
Vgs =10V ; Vg, =400V wJ
Eor | Turn-off Switching Energy Ip=49A ; Rg = 5Q 520
E,n | Turn-on Switching Energy Inductive switching @ 125°C 1096
Vgs =10V ; Vg, =400V T
Eosr Turn-off Switching Energy Ip=49A : R; = 5Q 635
Ryyc | Junction to Case Thermal resistance 0.5 °C/W
Source - Drain diode ratings and characteristics
Symbol Characteristic Test Conditions Min  Typ Max Unit
Ig Continuous Source current Tc =25°C 49 A
(Body diode) Tc =80°C 38
Vsp Diode Forward Voltage Vgs =0V, Ig=-49A 1.2 \'%
dv/dt | Peak Diode Recovery @ 4 | V/ns
ty Reverse Recovery Time Is=-49A T;=25°C 600 ns
Vg =350V
Qr Reverse Recovery Charge dig/dt = 100A/ps Tj=25°C 17 uC
O dv/dt numbers reflect the limitations of the circuit rather than the device itself.
Is<-49A  di/dt<100A/us Vr<Vpss T;<150°C
3. Boost chopper Q5, CR5
3.1 Q5 CoolMOS™ characteristics
Absolute maximum ratings
Symbol Parameter Max ratings Unit
Vbss Drain - Source Breakdown Voltage 600 \Y
Ip Continuous Drain Current %; 2(5)08 ;‘: A
Ipm Pulsed Drain current 130
Vs Gate - Source Voltage +20 \Y
Rpsen | Drain - Source ON Resistance 45 mQ
Pp Maximum Power Dissipation T.=25°C 250 w
Iar Avalanche current (repetitive and non repetitive) 15 A
Ear Repetitive Avalanche Energy 3 .
Eas Single Pulse Avalanche Energy 1900
4-14
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Electrical Characteristics

Symbol Characteristic Test Conditions Min  Typ Max Unit
Vgs = 0V,Vpg =600V . =25°
Ipss | Zero Gate Voltage Drain Current i it T;=25°C 250 pA
VGS = OV,VDS =600V T_] =125°C 500
Rpseny | Drain — Source on Resistance Vgs =10V, Ip = 24.5A 40 45 mQ
Vasan | Gate Threshold Voltage Vgs = Vps, Ip = 3mA 2.1 3 39 \Y
Igss Gate — Source Leakage Current Vgs =120V, Vps =0V 100 nA
Dynamic Characteristics
Symbol Characteristic Test Conditions Min  Typ Max Unit
Ciss Input Capacitance Vgs =0V ; Vps =25V 7.2
- nF
Cos | Output Capacitance f=1MHz 8.5
Q. Total gate Charge Vs = 10V 150
Qgs Gate — Source Charge Vgus = 300V 34 nC
. Ip=49A
Qu | Gate — Drain Charge 51
Tyon) | Turn-on Delay Time Inductive Switching (125°C) 21
T, Rise Time Vs =10V 30
- Vs = 400V ns
Tyt | Turn-off Delay Time Ip=49A 100
T; | Fall Time R =35Q 45
Een | Turn-on Switching Energy Inductive switching @ 25°C 675
Vs = 10V ; Vs =400V uJ
Eor | Turn-off Switching Energy Ip=49A ; R; = 5Q 520
Eo. | Turn-on Switching Energy Inductive switching @ 125°C 1096
Vs = 10V ; Vs =400V uJ
Eofr Turn-off Switching Energy I,=49A ; Rg = 5Q 635
Ruyc | Junction to Case Thermal resistance 0.5 °C/W
Source - Drain diode ratings and characteristics
Symbol Characteristic Test Conditions Min  Typ Max Unit
Ig Continuous Source current Tc=25°C 49 A
(Body diode) Tc =80°C 38
Vsp Diode Forward Voltage Vgs =0V, Ig=-49A 1.2 \
dv/dt | Peak Diode Recovery @ 4 V/ns
te Reverse Recovery Time Is=-49A T;=25°C 600 ns
Vi =350V
Qn Reverse Recovery Charge dig/dt = 100A/ps Tj=25°C 17 pnC
O dv/dt numbers reflect the limitations of the circuit rather than the device itself.
Is<-49A  di/dt<100A/ps  Vr<Vpgs T;<150°C
5-14

WWW.microsemi.com

APTCV60HM45BCT3G —Rev 0 December, 2010



& Microsemi

APTCV60HM45BT3G

POWER PRODUCTS GROUP
3.2 Chopper diode characteristics (CR5)
Symbol Characteristic Test Conditions Min  Typ Max Unit
Virrm | Maximum Peak Repetitive Reverse Voltage 600 \Y
) T, =25°C 25
Trm Maximum Reverse Leakage Current Vr=600V pA
T;=125°C 500
Ip DC Forward Current Tc = 80°C 60 A
Ir = 60A 1.7 2.3
Ve Diode Forward Voltage I =120A 2 \Y
Ir = 60A Tj=125°C 1.4
. T; =25°
te Reverse Recovery Time I; = 60A i =25°C 70 ns
Vi = 400V T, =125°C 140
i/dt = T;=25°C 100
Qn Reverse Recovery Charge di/dt =200A/ps | °; nC
T;=125°C 690
Ryyc | Junction to Case Thermal resistance 0.85 | cc/'w
4. By pass diode (CR6)
Absolute maximum ratings
Symbol Parameter Maxatings Unit
Vr Maximum DC reverse Voltage 1600 v
Virm Maximum Peak Repetitive Reverse Voltage
Ir DC Forward Current Tc=80°C 40 A
Irsm Non-Repetitive Forward Surge Current t=10ms | T;=45°C 400
Electrical Characteristics
Symbol Characteristic Test Conditions Min  Typ Max Unit
T;=25°C 20 A
I R C t Vi = 1600V .
R everse Curren R T,=125°C 5 A
T; =25°C 1.3
\% F d Volt Ir = 40A :
F orwar oltage F Tj =125°C 1.1
V& On — state Voltage 0.8
I On — state Slope resistance 10.5 mQ
Rujc | Junction to Case Thermal resistance 1.5 | °C/'w
5. Temperature sensor
Tem perature sensor NT Csee application note APT0406 on www.microsemi.com for more information).
Symbol  Characteristic Min  Typ Max Unit
Rys Resistance @ 25°C 50 kQ
AR,5/Rys 5 %
B25/85 T25 =298.15 K 3952 K
AB/B | T=100°C 4 %
R = Rss T: Thermistor temperature
[ [ 1 1 j:l Ry: Thermistor value at T
exp| By /gs| ———
T, T
6-14
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6. Package characteristics
Symbol Characteristic Min Typ Max Unit
VisoL RMS Isolation Voltage, any terminal to case t =1 min, I isol<lmA, 50/60Hz 4000 A\Y4
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 | M4 | 2.5 47 | Nm
Wt Package Weight 110 g
* Tj=175°C for Trench & Field Stop IGBT3
7. SP3 Package outline (dimensions in mm)
USE REMFORNE SNE0 OR PLASTITER 45° M2.5 x & SCREWS
ACCORDING TO DINFS00.CE-DINFFE5
o o o O O o o O o O O o
T B B B B s B B B s B
o o o O o o o O o O O o
o+ Hoo# Hoo+H A A + +
E35%¥Q =RB8I2R R
o —I2HE 865F2%H 5
3 T T
“" e
I I I I I I I I I I I :
R e i o
1 5
H
o
L 73,40,5 n
17,80 0,50
—]‘;. 19 £0,50
B — 7.62 40,50
f L
(‘_)I —
w - 0
s
———B—7 7,62 0,50
] ———p—7 11,43 20,50
; 1 12 y ;
&&@ (S TAT ST =LA =T AT =T S TAT=] @f_ﬂ— Lt 1152050
i 40 0,5 | 2,502025 | [0.80x1.3.
64 0,25
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8. Top switches curves
8.1 Top Trench + Field Stop IGBT3typical performance curves(per IGBT)
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8.2 Top diode characteristics (CR1, CR3)(per diode)

Maximum Effective Transient Thermal Impedance, Junction to Case vs Pulse Duration
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9. Bottom switches and CoolMOS™ chopper curveger CoolMOS™)

Maximum Effective Transient Thermal Impedance, Junction to Case vs Pulse Duration
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Breakdown Voltage vs Temperature
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Switching Energy (mJ)

Frequency (kHz)
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Delay Times vs Current
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10.Chopper diode curves

Thermal Impedance (T/W)

I, Forward Current (A)

Qgr, Reverse Recovery Charge (UC)

C, Capacitance (pF)

Maximum Effective Transient Thermal Impedance, Junction to Case vs Pulse Dur ation
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11.Typical by pass CR6 diode curves
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“COOLMOS™ comprise a new family of transistors developed by Infineon Technologie&G. “COOLMOS” is a trademark of Infineon

Technologies AG”.
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