MASPOWER’

MSG55T300HLB3/C1

Features

High Blocking Voltage

International Standard Package
Low Conduction Losses

High Current Handing Capability
MOS Gate Turn-On,Drive Simplicity

M IGBT

TO-247Plus

Applications
® Switch-Mode and Resonant-Mode ©
Power Supplies .
® UPS
® Capacitor Discharge Circuits .
® Laser Generators
Absolute Maximum Ratings
Parameter Symbol | Value |Unit
Collector-Emitter voltage Vces 3000
Gate-emitter voltage(Continuous) VGEes +25 \Y
Gate-emitter voltage(Transient) VGem +35
Tc=25°C 130
Collector current Ic
Tc=110°C 55 A
Pulsed collector current(Tc=25°C, 1ms) lcm 600
Tc=25°C 625
Power dissipation Ppb w
Tc=100°C 313
Ty -55 to 150
Operating Junction and storage temperature rang °C
Tstg -55 to 150
Maximum Lead Temperature for Soldering Purposes To 300 °C
Electrical Characteristics (Tc =25°C unless otherwise specified)
Parameter Symbol Test Condition Min | Typ | Max | Unit
Static Characteristics
Collector-emitter breakdown
BVces Ic =1mA, Vce = 0V 3000| - -
voltage v
Gate-emitter threshold
VGE(th) Vce = VeE, Ic = 250pA 40 | 48 | 56
voltage
Zero gate voltage collector Vee = Vees, | 19°22°C ) i 50 | A
eS| Vee=ov
Current GE — TJ=125°C _ _ 3 mA
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MSG55T300HLB3/C1
Gate-emitter leakage current| lges Vee = £20V, Vce = 0V - - | £200 | nA
Ic = 55A,Vee = 15V
¢ o - | 53| 77
Collector-emitter saturation Tc=25°C
VCE(sat) \Y
voltage Ic = 55A, Ve = 15V, 76
Tc=125°C ’
Dynamic and Switching Characteristics
Transconductance Ofs [c=55A,Vce=10V,Note 1 | 32 | 50 S
Input capacitance Cies - |7300] -
Vce=25V,
Reverse transfer
. Coes Vee=0V, - 275 - pF
capacitance
f=1.0MHz
Output capacitance Cres - 83 -
Total gate charge Qq - | 335 -
. Vce =1000V, Ic = 55A,
Gate to emitter Charge Qge - 47 - nC
Vee = 15V
Gate to collector Charge Qgqe - 130 -
Turn-on delay time ta(on) - 54 -
Rise time te Vee =15V, Veo = 850V, - | 307 | -
T o dolay @ Ilc = 70A, Re = 2Q, 230 ns
urn-off delay time b0 | nductive Load, Te = 25°C | -
Fall time tf - 268 -
Turn-on delay time td(on) - 52 -
Rise time t Vee =15V, Veo= 850V, [T g |
Turn-off delay ti { lo = 70A, Re =20, 215 e
urn-oft defay ime 9 inductive Load, Tc =125°C|— -
Fall time tf - | 260 -
Notes:
1: Pulse Test, t<300us,Duty Cycle, d<2%
Additional provisions for lead-to-lead isolation are required at VCE >1200V
Thermal Characteristics
Parameter Symbol Value Unit
Thermal resistance junction-to-ambient Resa 62.5 W
Thermal resistance junction-to-case for IGBT Resc 0.24
Order Message
Order Codes Package
MSG55T300HLB3 TO-264
MSG55T300HLCA1 TO-247Plus
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Typical Performance Characteristics

Fig. 1. Output Characteristics @ T, = 25°C
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Fig. 3. Output Characteristics @ T, = 125°C
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Fig. 5. Collector-to-Emitter Voltage
vs. Gate-to-Emitter Voltage
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Fig. 2. Extended Output Characteristics @ T, = 25°C
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Fig. 4. Dependence of Vcg(sap On
Junction Tem perature
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Fig. 6. Input Admittance
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Fig. 7. Transconductance
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Fig. 9. Gate Charge
16
[ ]
i Vee= 1000V
~ |1g=55A
B I = 10mA
g 10 7
S v
'&Ln 8
s L
6 /
‘7
2 //
0
0 50 100 150 200 250 300 350
Qg - NanoCoulombs
Fig. 11. Reverse-Bias Safe Operating Area
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Fig. 8 Collector to Emitter Breakdown
Voltage vs. Junction Temperature
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Fig. 10. Capacitance
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Fig. 12. Maximum Transient Thermal Impedance
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Fig. 13. Resistive Turn-on Rise Time vs.
Junction Temperature
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Fig. 15. Resistive Turn-on Switching Times vs.
Gate Resistance
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Fig. 17. Resistive Turn-off Switching Times vs.
Collector Current
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Fig. 19. Forward-Bias Safe Operating Area
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Fig. 14. Resistive Turn-on Rise Time vs.
Collector Current
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Fig. 16. Resistive Turn-off Switching Times vs.
Junction Temperature
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Fig. 18. Resistive Turn-off Switching Times vs.
Gate Resistance
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Fig. 20. Forward-Bias Safe Operating Area
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Fig. 21. Transient Thermal Impedance of IGBT

MSG55T300HLB3/C1

0.1

Thermal Response[Zthjc]

0.01
D=0.50
D=0.20 i
D=0.10 1 on
D=0.05
0.001 it -t

D=0.01 Duty Factor,D=t1/t2
single pulse Peak Tj=Pdm x Zthjc + T,

0.0001

0.000001 0.00001 0.0001 0.001 0.01 0.1 1 10

Rectangular Pulse Duration[sec]

H1.04 Maspower 6



MASPOWER’

MSG55T300HLB3/C1
Package outline dimension
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rDQ

DI MILLIMETERS
PIM TN [NOM[ MAX
A | 4.60 | 4.70 | 4.80
Al | 2.10 | 2.40 | 2.70
M A2 | 1.70 | 2.00 | 2.30

oL ! b | 1.16]1.20 ] 1.26

f ‘ ‘ ‘ b2 |2.20 | 2.40 | 2.60
b4 | 3.00 | 3.20 | 3.40

‘ r c | 0.59 | 0.60 | 0.66
D [20.40|20.60|20.80

L ; D1 _|15.47]15.67|15.87
b4 \ ‘ D2 | 0.25] 0.55] 0.85

|
. . —= C e 5.45 BSC
le] 2x E [15.40]15.60]15.80

E1_|13.40]13.60|13.80
E2 | 4.12 | 4.30 | 4.52
L |19.70]20.00|20.30
TO-247plus | Unittmm L1 _|3.65]3.85 | 4.05
Q |5.35]555]575

o2 —=| =
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