MASPOWER’

Features

MSG140T120HLF4

® Vce=1200V,lc=140A
® Very Low Saturation Voltage:
Vcesaty = 1.94V @ Ic = 100 A at T,;=25°C

® Maximum Junction Temperature: T; = 175°C
® Positive Temperature Co—-Efficient
® Tight Parameter Distribution
® High Input Impedance
Applications
C
® EV-Charge
® String Converter
® Industrial UPS
® Other Power—Train Applications G
Requiring High Power Switch :
Absolute Ratings(Tc=257C)
Parameter Symbol Value Unit
Collector-Emitter Voltage Vees 1200 \%
) Tc=25C 280 A
Collector Current-continuous Ic
Tc=100"C 140 A
Tc=257C 280 A
Diode forward current IF o
Tc=100C 140 A
Collector Current-pulse (note 1) lcm 420 A
Gate-Emitter Voltage VGes 120 V
N Tc=25C 746 w
Power Dissipation Po
Tc=100C 373 w
Operating Temperature Range T, -40~+175 ©
Storage Temperature Range Tste -55~+150
Short Circuit Withstand Time
tsc 5 us
(note 2)
Maxi L T fi
aximum e.ad emperature for Toug 260 °C
Soldering Purposes
Isolation Volt forC t
solation Vo age or Case to Vigo 30 KV
Terminal
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MASPOWER: MSG140T120HLF4

Electrical Characteristics

Parameter |Symbol| Tests conditions | Min |Type| Max | Units
Off-Characteristics
Collector-Emitt
ORSCIOFEMINET | Bv/ees | 16=250uAVee=0V | 1200 - | - | Vv
Voltage

Zero Gate Voltage | Vce=650V,Vee=0V, 40 A
Collector Current CES Tc=25TC H
Gate-body leak

ale-bodyeakage | ek | Vee=OV.Vee=20v | - | - | 250 | nA
current, forward
Gate-body leak

ale-body 1eakage | ek | Vee=OV.Vee=20V | - | - |-250| nA

current, reverse

On-Characteristics

Gate Threshold

V Vce=VeE,lc=500uA 4.5 5.5 6.5 V
Voltage GE(th) CE=VGE,lc M

Collector-Emitter

. Vcesat Vee=15V Ic=100A - 1.94 | 2.55 \Y
saturation Voltage

Dynamic Characteristics

Input capacitance Cies - 18 - nF
Vce=25V,
Output capacitance Coes Vee=0V - 306 - pF
R t fi =
everse. ransfer Croe f=1.0MHz i 91 ) OF
capacitance

lc =140A, Vce =200V,
Transconductance gis ?I'vj - 175 °CC(ENote 4| - 151 - S

Short-circuit collector Vce=600V, Vee =15
Isc - 700 - A

current V, tsc < 5us,(Note 4)

Electrical Characteristics

Parameter |Symbo| | Tests conditions | Min | Type | Max | Units
Switching Characteristics
Turn-on delay time tacon) - 53 - ns
Turn-On rise time tr - 45 - ns
Turn-Off delay time | tsom | Ycc=600V,Ic=140A, - | 102 | - ns
. Rs=5Q, Vge=15V,

Turn-Off Fall time te Inductive Load - 30 - ns
Turn-on Loss Eon Tc=25C - 6.8 - mJ
Turn-off Loss Eof - 3.5 - mJ

Total Loss Ets - 10.3 - mJ
Turn-on delay time td(on) Vcc=600V,lc=140A, - 50.5 - ns
Turn-On rise time tr Re=5Q, Vee=15V, - 32.5 - ns
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MASPOWER’

MSG140T120HLF4
Turn-Off delay time ta(of) Inductive Load - 119 - ns
Tc=150C
Turn-Off Fall time tf - 110 - ns
Turn- -
urn-on switching Eo ) 9.5 i mJ
Loss
Turn- o
urn-off switching Eu i 6.0 i mJ
Loss
Total switching Loss Ets - 15.8 - mJ
Gate Charge Qq - 281 - nC
Gate to Emitter Que Vee=600V,Ic=140A ] 66 i nC
Charge Vae=15V
Gate to Collector
- 94 - C
Charge Qe n
Anti-Parallel Diode Characteristics and Maximum Ratings
Drain-Source Diode
Vv IF=100A - 1.7 - Vv
Forward Voltage F F
Diode Reverse
. trr |F=140A - 123 - ns
recovery time
Diode Reverse dIr=/dt=500A/us
i % .
Qr T,=25C - 1.95 - puC
recovery charge

Thermal Characteristic

Parameter Symbol Max Unit

Thermal Resistance,Junction to Case (IGBT) Rin(-c) 0.16 CIW
Thermal Resistance,Junction to Case (Diode) Rin(-c) 0.27 CTIW
Thermal Resistance,Junction to Ambient Ring-a) 40 TIW

Notes:

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

2. Vcc =600V, Vee = 15V, Allowed number of short circuits < 1000, Time between short
circuits 21.0 s, Ty; = 150 °C

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
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MASPOWER’

Electrical Characteristics(curves)

MSG140T120HLF4

Typical Output Characteristics Typical Output Characteristics
360 360
AR V=20V TAT5e
Tc=25°C / L N Vee=12V
300 Vee=15V 300
Vg2V
_ _ Vee=20V —— Vee=15V
5 <
3240 Vee=10V 5 240
2 b Vee=10V
E :
3 180 3 180
§ 5
8 g
5 120 S 120
© © Vee=8V
Vge=8V
60 60
0 0
0 2 4 6 8 10 0 2 4 6 8 10
Collector-Emitter Voltage,Vce[V] Collector-Emitter Voltage, Vcg[V]
Typical Saturation Voltage Transfer Characteristics
Characteristics
360 160
/ Common Emitter
300 /' VGE=15V
4 — 120 TC=26C ——
< L < TC=75C e
o' 240 / 3]
3 180 o 3 80
S S s
S ’/ o
@ J 2
2 120 e 3
o p o
e Common Emitter 40
L, VGE=15V
60 ‘ TC=25C ——
/ TC=A75C  woreneeee
0 et 0
0 1 2 3 4 0 3 6 9 12
Collector-Emitter Voltage,Vce[V] Gate-Emitter Viotge,Vge(V)

Saturation Voltage vs. Junction

temperature at Variant Current Level Saturation Voltage vs. Ve

10
> 35
3 1:=240A E.u 8
> >
S 3.0 @
5 25 2
g 16=120A £
H ° g 4 1:=70A
L 2.0 w
] L 1c=140A
3 1c=60A 8
S 15 ° 38 2
o 3
o 1c=35A
1.0 0
25 50 75 100 125 150 175 6 8 10 12 14
Junction Temperature, Tj[°C] Gate-Emitter Voltage,Vge[V]
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MASPOWER’

MSG140T120HLF4

Saturation Voltage vs. Vg

» o ©

Collector-Emotter Voltage,V¢g[V]
N

Common Emitter
TC=25°C

1c=35A
0
6 8 10 12 14
Gate-Emitter Voltage,Vge[V]
Capacitance Characteristics
100000
— G
10000
[y
2
8
S 1000
o
4
o
o
100 Common Emitter
VGE=0V, f=1MHz
Tc=25°C
10
1 10 100
Collector-Emitter Voltage, VCE[V]
Foward Bias Safe Operating Area
1000
= 1
2 00
=2 10ps
T
£ 100ps
3 1
s 1ms
%3
2
:0’ *Notes: 10ms
1 1.Tc=25°C
2.T,=175°C 100ms
3.Single Pulse
0.1
1 10 100 1000 10000
Collector-Emitter Voltage,Vce(V)
H1.01

10

o ©

Collector-Emotter Voltage,V¢e[V]
»

N

Gate-Emotter Voltage,Vge[V]

Zthj-c(°*CIW)

Saturation Voltage vs. Vg

Common Emitter
TC=150°C

1c=140A

1c=35A

8 10 12 14
Gate-Emitter Voltage,Vge[V]

Gate Charge Characteristics

V=400V

V=600V

50 100 150 200 250 300
gate Charge,Q,(nC)
Transient Thermal Impedance
1.000
- Zth:IGBT
-- Zth:Diode
,//r’
0.100 v
l/'
»///
0.010 pa
1/
1/
0.001
0.00001  0.0001 0.001 0.01 0.1 1
t(sec)
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MASPOWER’

MSG140T120HLF4

Switching Time vs. Tj Switching Time Vs. Rg(150°C)
Vge=15V,Vce=600V,lc=140A,Rg=5Q Vge=15V,Vce=600V,lc=140A
180 1 - Tdon 1000 { - Tdon
 Taoft - T
150 _ — Tdoff e
_ It - Tf —
% 120 g
£ £
's 90 =
gﬁ 4 100
£ £
= 60 =
é &
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(150°C) Switching Loss vs. Tj
Vce=600V,Vge=15V,Rg=5Q Vge=15V,Vce=600V,lc=140A,Rg=5Q
1000 —Tdon | 18 - Eon
16 -- Eoff [ oeee
— - Etotal Loeemm T
2 14 et
%) 1 T
£ 100 g 12 e
E 3 |-
e 2 10
£ S s ////
S - H -
z 10 R B A B B e o
[} A f———+—F——+—+—+——— e T
! ~ 4 |
/' 2
1 0
0 50 100 150 200 250 300 25 50 75 100 125 150 175
IC.Collecter Current(A) Tj,Junction temperature(°C)
Switching Loss vs. Rg Switching Loss vs. I¢
Vge=15V,Vce=600V,IC=140A Vge=15V,Vce=600V,Rg=5Q
60
—Eon | —Eon
30 || - Eoff -7 50 | - Eoff ]
- Eon(150°C) et — Eon(150°C) /
5 25 || ~ Eoff(150°C) - 3 - Eoff(150°C) 4
£ . £ 4
3 ]
& 2 S
= T B i g’ 30
& 10 é 2
5 10
0 0
0 10 20 30 40 50 0 50 100 150 200 250 300
Rg.Gate Resistance(Q) IC.Collecter Current(A)
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MASPOWER’

MSG140T120HLF4

Forward Characteristics
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Forward Vlotge,Vg(V)
Stored Charge
100000
oy di/dt=1000A/ps
=
g
(]
2 10000 : di/dt=500A/ps
S a di/dt=1000A/ps
g 7
3 /
Qe di/dt=500A/,
e 1000 ' ue
°
o
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TC=175C ---
100
0 50 100 150 200 250
Forward Current,I:[A]
Collector to Emitter Breakdown
Voltage vs. Junction Temperature
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H1.01

lce(A)

Reverse Current
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)
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Tc=25°C
0.01
0.001
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Reverse Voltage,Vg(V)
Reverse Recovery Time
400
s T
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% 300 e dildt=1000A/ps ___.
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£ ST
£ 250 L
> // //"
2 200 P
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) / d
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3 / d
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g 100 : L
15
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(]
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Forward Current,l¢[A]

Maximum Collector-Emitter Current

Standard Derating Curve
300

250

200

150

100

50

0 25 50 75 100 125 150 175 200
TC,Case Temperature(°C)
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MASPOWER’

MSG140T120HLF4

Zthjc Thermal response(°C/W)

0.1 D=0.5
0.2
0.1
0.01 0.05

Transient Thermal Impedance for IGBT

—_
Ppm

0.001 11.|
t2
0.0001 Single pulse Duty factor D=t1/t2
Tim-Tc=Pom Zinsc(t)
0.00001
0.000001 0.00001 0.0001 0.001 0.01 0.1 1
t,,Square Wave Pulse Duration(sec)
Transient Thermal Impedance for Diode
1
0.1
0.01
Pbu

Zthjc Thermal response(°C/W)

0.0001

0.001

[, |

Duty factor D=t1/t2
Tim-Tc=Pom*Znsc(t)

Single pulse

0.000001 0.00001 0.0001 0.001 0.01 0.1

t1,Square Wave Pulse Duration(sec)

Package Mechanical DATA

J M4 NUT . A , Dim. Millimeter Inches
(e “ Pl_s) [ = B = i Min. Max. Min. Max.
] ] A | 3150 3188 | 1240 1.255
Hu B 780 820 0307 0323

+ D c | 400 420 | o161 01680

L N i D 409 429 | 0161 0.169
T __}H —MN -+ —1— + C E 409 429 | 04161 0.169
— l i = T Fo| 1491 151 | 0587  05%6
T+ 54 © @ G | 301z 3030 | 1186 119
T NS H | 3800 3823 | 149% 1.506
= 1| ] J 1168 1222 0.460 0.481
_J L Ny 3 K 892 960 | 0351 0378
P G L 076 084 | 0030 0033
H . M | 1260 1285 | 0496 0506
N | 2515 2542 | 0990 1.001
a 0 198 213 | 0078 0084
| L] } P 495 597 | 0195 0235
i i Q | 2654 2690 | 1045 1,059
0 R 394 442 | 0155 0174
' | R s 472 485 | 0186 0.191
T I T T | 2450 2507 | 0988 0987
=] u] U 0,05 01 | -0.002 0.004
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