MASPOWER’

MSG200T65HLC1/B3

Features

® Very Low Saturation Voltage:

VCE(sat) =1.70V @ IC = 200 A
Maximum Junction Temperature: T, = 175°C
Positive Temperature Co—Efficient

Tight Parameter Distribution
High Input Impedance

Applications

® Traction Inverter for HEV/EV
® Auxiliary DC/AC Converter

® Motor Drives
)

Other Power-Train Applications

TO-247plus

o

Requiring High Power Switch G
Absolute Ratings(Tc=257C)
Parameter Symbol Value Unit
Collector-Emitter Voltage Vee 650 \%
=25" 400 A
Collector Current-continuous le T 250 ¢
T=100C 200 A
l[r T=25C 400 A
Diode forward current o
Tc=100C 200 A
Collector Current-pulse (note 1) lcm 600 A
Gate-Emitter Voltage VGEs 120 V
Power Dissipation(TO-264) PD 625 w
Power Dissipation(TO-247Plus) PD 882 w
Operating Temperature Range T, -40~+175 C
Storage Temperature Range Tste -55~+150
Short Circuit Withstand ¢ 5 us
Time(note 2) >
Maximum Le_ad Temperature for T 260 0
Soldering Purposes
Isolation Volta.ge for Vigo 25 KV
Case-Terminal
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MASPOWER’

MSG200T65HLC1/B3
Electrical Characteristics
Parameter |Symbol| Tests conditions | Min | Typ | Max | Units
Off-Characteristics
Il -Emi
Collector-Emitter | 5\, ¢ | 1c=1.6mAVee=0V | 650 | - ; Vv
Voltage
Zero Gate Voltage | Vce=650V,Vee=0V, 5 A
Collector Current CES Tc=25C H
Gate-body leak
ale-bodylearage | | e | Vee=OV.Vee=20V | - - | 100 | nA
current, forward
Gate-body leak
ale-bodylearage | | ek | Vee=OV.Vee=-20V | - - |-100| nA

current, reverse

On-Characteristics

Gate Threshold
Voltage
Collector-Emitter
saturation Voltage

VGE(th) VCE=VGE,|C=25OUA 3.5 5.0 6.5 V

Vcesat Vee=15V Ic=200A - 1.7 | 1.9 V

Dynamic Characteristics
Input capacitance Cies - | 8012 | - pF
] VCE=30V,
Output capacitance Coes Vee=0V, - 430 - pF
R t fi =
everse. ransfer Cruc f=1.0MHZ ) 100 i OF
capacitance
IC=60A,VCE=10V
Transconductance Ors (Note 3) 30 50 - S
Short-circuit collector Vce=600V, Vee =15
I - 1200 - A
current s¢ V, tsc < 5us(Note 4)

Electrical Characteristics

Parameter |Symbo| | Tests conditions | Min | Typ | Max | Units
Switching Characteristics
Turn-on delay time tacon) - 84 - ns
Turn-On rise time tr - 147 - ns
Turn-Off delay time | tsom | Vcc=400V,Ic=200A, - | 216 | - ns
. RG=4.7Q, VGE=15V,

Turn-Off Fall time te Inductive Load - 133 - ns
Turn-on Loss Eon Tc=25C - 54 - mJ
Turn-off Loss Eof - 3.8 - mJ

Total Loss Ets - 9.2 - mJ

Turn-on delay time td(on) Vcc=400V,Ic=200A, - 80 - ns

Turn-On rise time tr Re=4.7Q, Vee=15V, - 160 - ns
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MASPOWER’ MSG200T65HLC1/B3

Inductive Load

Turn-Off delay time ta(of) - 244 - ns
Tc=150C
Turn-Off Fall time tf - 166 - ns
Turn- itchi
urn-on switching Eo. ] 9.7 i mJ
Loss
Turn-off switchi
urn-off switching o i 50 i mJ
Loss
Total switching Loss Ets - 14.9 - mJ
Gate Charge Qg - 157 - nC
Gate to Emitter Qge Vee=400V,Ic=100A ] 43 i nC
Charge Vae=15V
Gate to Collector
c - 64 - nC
Charge Qg

Anti-Parallel Diode Characteristics and Maximum Ratings
Drain-Source Diode

V| [F=200A(T,=25C - 1.8 | 2.0 \%
Forward Voltage F F (T, )
Diode Reverse
. trr IF=200A - 62 - ns
recovery time
Diode R dlr=/dt=200A/us
iode Reverse Q. T,225°C i 164 ) nC

recovery charge

Thermal Characteristic

Max
Parameter Symbol -
TO-247Plus | TO-264 Unit
Thermal Resistance,Junction to
’ Rth(j- 0.2 CIW
Case (IGBT) U-c)
Thermal Resistance,Junction to
’ Rth(j- 0.4 CIW
Case (Diode) U-c)
Thermal Resistance,Junction to RIh(-A) 25 /W

Ambient

Notes:

1. Repetitive Rating: Pulse width limited by maximum junction temperature

2. VGE=15V,VCE=360V,TJ=150"C, RG=10Q, Non Repetitive

3. Switching times & energy losses may increase for higher Vce(clamp), T, or Rg
4. Allowed number of short circuits < 1000, Time between short circuits 21.0 s

Order Information

Type Specification Packaging
MSG200T65HLC1 TO-247Plus
MSG200T65HLB3 TO-264
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MSG200T65HLC1/B3

Electrical Characteristics(curves)
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MSG200T65HLC1/B3

Saturation Voltage vs. Vg
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Capacitance Characteristics
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MSG200T65HLC1/B3

Switching Time vs. Tj Switching Time Vs. Rg(175°C)
Vge=15V,VCE=400V,|C=200A,Rg=50 Vge=15V,VCE=400V,lc=200A
180 == i i 1000 | - - = Tdon(ns)
:-; Td(:fsf:ns) ........ T
150 — Trns) — — Tdoff(ns) e — ]
) = Tf(ns) e
L= c
o 120 -
E  OoHboo oo E
£ IR A £
o 90 'E-s 100
c c
= =
L 60 s
.; .............................. ;
7 o
30
0 10
25 50 75 100 125 150 175 0 10 20 30 40 50
Tj,Junction temperature(°C) Rg.Gate Resistance(Q)
Switching Time vs. IC(175°C) Switching Loss vs. Tj
Vce=400V,Vge=15V,Rg=5Q Vge=15V,Vce=400V,IC=200A,Rg=5Q
— - - Tdon(ns)
1000 s Ting) 18 T Eon()
— — Tdoff(ns) 16 | |---- Eoff(J) —
_ Tf(ns) 14 — — Etotal(J) = i
2 3 44T
E,' 100 7] 12 - =
£ 8 — i
= = 10
o
g’ c 8 /
= <
..:9 10 S L e S S S e R
2 S O B P s
2
i 0
0 40 80 120 160 200 25 50 75 100 125 150 175
IC.Collecter Current(A) Tj,Junction temperature(°C)
Switching Loss vs. Rg(175°C) Switching Loss vs. I¢(175°C)
Vge=15V,Vce=400V,IC=200A Vge=15V,Vee=400V,Rg=5Q
35 25
—— Eon ——Eon /
g | ---- Eoff i ---- Eoff /
— — Eon(125°C) i £ 20 | — —Eon(125°C) /
—— Eoff(125°C) - = —— Eoff(125°C
5 25 s % ( ) v
73 7]
2 0 8 1
| o
> £
£ 15 § 10
S =
5 10 &
a 5
0.5
0.0 0

400
Rg.Gate Resistance(Q) IC.Collecter Current(A)

H1.01 Maspower 6



MASPOWER’

MSG200T65HLC1/B3

Forward Characteristics
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MASPOWER’ MSG200T65HLC1/B3

Transient Thermal Impedance for IGBT
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MASPOWER’

Package Mechanical DATA

MSG200T65HLC1/B3

DI MILLIMETERS
DIM TTAIN [NOM[ MAX
A | 4.60 | 4.70 | 4.80
Al | 2.10 | 2.40 | 2.70
A2 | 1.70 | 2.00 | 2.30
M oLl b |1.16]1.20 | 1.26
‘ ‘ ‘ ‘ b2 |2.20 | 2.40 | 2.60

b4 | 3.00 | 3.20 | 3.40
‘ ‘ ] ‘ | ‘ c | 0.59 | 0.60 | 0.66

D [20.40|20.60|20.80

| ; ) UL D1 |15.47]15.67]15.87
b4 D2 | 0.25 ] 0.55 | 0.85

|
b —= | ] 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 | Unit:mm L1 | 3.65|3.85 | 4.05
Q |5.35]555]575

b2
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MSG200T65HLC1/B3
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