MASPOWER/

MSG100T120FQW/C1

Features

® High efficiency in hard switching

And resonant topologies

® 10usec short circuit withstand
Time at Tvj=175°C
® Low Gate Charge QG
® Very soft,fast recovery full
Current anti-parallel diode
® Maximum junction temperature
ijmax=1 75°C
TO-247plus
Applications
® UPS -
® Charger
® Energy Storage
® Three-level Solar String Inverter G
E
Absolute Ratings(Tc=257C)
Parameter Symbol Value Unit
Collector-Emitter Voltage Vee 1200 \%
lc T=25C 200 A
Collector Current-continuous ¢ 5
T=100C 100 A
[FT=25C 200 A
Diode forward current o
Tc=100C 100 A
Collector Current-pulse (note 1) lcm 300 A
Gate-Emitter Voltage VGes 120 V
Power Dissipation (TO-264) PD 625 w
Power Dissipation (TO-247Plus) 882 w
@) ti d St T t
perating and Storage Temperature ToTsre 554150 °C
Range
Diode Maxi F dC t
iode Maximum Forward Curren - 300 A
(Note 1)
Short Circuit Withstand Time tsc 10 us
Maxi L T fi
aximum egd emperature for T, 260 °C
Soldering Purposes

H1.03
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MASPOWER/

MSG100T120FQWI/C1
Electrical Characteristics
Parameter |Symbol| Tests conditions | Min | Typ | Max | Units
Off-Characteristics
Il -Emi
Collector-Emitter | g, ¢ | 16=05mAVee=0V | 1200| - ; Vv
Voltage
Zero Gate Voltage Vece=1200V,Vee=0V,
| - - 450 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
Trans-conductance Ofs Vece=20V,lc=100A 26.0 S
On-Characteristics

Gate Threshold
VGE(th) Vce=Vag,lc=2.6mA 5.1 58 6.5 \%
Voltage
Collector-Emitt Vee=15V Ic=100A \
ONECIOr=MINET 1/ cesar Te=25TC 2.00 | 2.35| V
saturation Voltage -
Tc=1757C 2.50 \
Dynamic Characteristics
Input capacitance Cies - | 4836 | - pF
Vce=25V,
Output capacitance Coes Vee=0V - 505 - pF
R f =
everse.trans er Crue f=1.0MHZ ) 290 i OF
capacitance
Internal emitter
inductance measured Le 13 nH

5mm from case

Electrical Characteristics

Parameter |Symbo| | Tests conditions | Min | Typ | Max | Units
Switching Characteristics
Turn-on delay time ta(on) - 34 - ns
Turn-On rise time tr - 47 - ns
Turn-Off delay time tacoth) Vee=600V,Ic=100A, - 282 - ns
) Rs=6Q, Vee=15V,

Turn-Off Fall time tf Inductive Load - 29 - ns
Turn-on Loss Eon Tc=25C - 6.40 - mJ
Turn-off Loss = - 2.80 - mJ

Total Loss Ets - 9.20 - mJ
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MASPOWER/

MSG100T120FQWI/C1
Turn-on delay time | td(on) - 33 - ns
Turn-On rise time tr - 48 - ns
Turn-Off delay time | td(off) - 388 - ns
_ Vcc=600V,lc=100A,
Turn-Off Fall time ts Re=6Q, Vee=15V, - 66 - ns
Turn- itchi i
urn-on switching E.. Inductive Load - |1020| - mJ
Loss Tc=175T
Turn-off switchi
urn-off switching Eu ] 6.00 i mJ
Loss
Total switching Loss Ets - |16.20] - mJ
Vce=960V,lc=100A
Gate Charge Qg V=15V - 370 - nC
Anti-Parallel Diode Characteristics and Maximum Ratings
Drain-Source Diode v [F=100A(T,=25C) - 1.9 | 23 \%
Forward Voltage ] T,=175C 1.85 \%
Diode R
iode evgrse g ] 370 i ns
recovery time
Diode Reverse
Qr Vce=600V - 510 ] - uC
recovery charge
Diode R IF=100A
10ce zverset lw | dIF=/dt=600AUs | - | 25 | - | A
recovery Curren T,205C
Diode Peak rate of fall
of reverse recovery | di/dt -170 Alus
current during tp
Diode R
iode evgrse Ny ) 640 i ns
recovery time
Reverse recover
Y a. Vee=600V - |1230] - | wc
charge
. IF=100A
Diode Reverse - dle=/dt=600A/us ) 34 i A
recovery Current T,2175°C
Diode Peak rate of fall
of reverse recovery | di/dt -100 Alus
current during to

Thermal Characteristic

Parameter Symbol Max Unit

Thermal Resistance,Junction to Case (IGBT) Ring-c) 0.2 CIW
Thermal Resistance,Junction to Case (Diode) Ring-c) 0.4 CIW
Thermal Resistance,Junction to Ambient Ring-a) 25 CTIW

Notes:
1. Repetitive Rating: Pulse width limited by maximum junction temperature
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Electrical Characteristics(curves)
Forward bias safe operating area Power dissipation as a function of case
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MSG100T120FQW/C1

Typical output characteristic

(Ty=175°C)
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Typical collector-emitter saturation voltage as
a function of junction temperature (Vee=15V)
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Typical transfer characteristic
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Typical switching times as a function of gate
resistor

(inductive load, T,=175°C, Vce=600V,
Vee=0/15V, Ic=100A, Dynamic test circuit in )
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Typical switching times as a function of
junction temperature

(inductive load, Vce=600V, Vee=0/15V,
Ic=100A, Rs=6€2, Dynamic test circuit in)
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Typical switching energy losses as a
function of gate resistor

(inductive load, T,;=175°C, Vce=600V,
Vee=0/15V, Ic=100A, Dynamic test circuit in)
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Typical switching energy losses as a
function of collector emitter voltage
(inductive load, T,;=175°C, Ve=0/15V,
Ic=100A, Re=6Q, Dynamic test circuit in)
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Typical switching energy losses as a
function of junction temperature
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MSG100T120FQW/C1

Typical capacitance as a function of Typical short circuit collector current as a
collector-emitter voltage function of gate-emitter voltage
(Vee=0V, f=1MHz) (Vce<600V, T,<175°C)
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Short circuit withstand time as a function of

gate-emitter voltage IGBT transient thermal resistance
(Vce<600V, start at T,<175°C) (D=t,/T)
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Typical diode forward voltage as a function
of junction temperature
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Testing Conditions

Vae(®
— 90% Ve
S L 10% Ve
\ «C
Io(t)
\ 90% IC 90% [C
10% I N 10%] Iy
s
Vee(®
N\ 5
K ~N
R
td(oﬂ) 1 tdwul 4
Definition of switching times
Vet
—— 90% V¢
5 A 10% Vee
\ </
()
2% I,
—
Vee(®
)Y
«
[Z r4
E0ﬁ=/VCEx/det E,- [ Voox fxdt
4 N 3 2% Ve
«
t, t, t, t
Definition of switching losses
H1.03

Definition of diode switching

characteristics
’C1 1:2 T n
r1 ra Mn
T (t)
p(t) & r ro n
. TC
Thermal equivalent circuit
Yol &
L
1.1
(Diode) @ L + CGT C’T
vV, —
cc
Re DUT
Oo—1 (IGBT)

Maspower

Yls

Dynamic test circuit
Parasitic inductance L,
parasitic capacitor C,
relief capacitor C,,

(only for ZVT switching)
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MSG100T120FQW/C1
Package Mechanical DATA
2X «— 20.20 5.20 [#]025 @[A]BOc]
1.8REF 19.80 620 TIA80=— ' 350
B 2X 5.80 T <200 310
O 0 G T - jf @ d
6.0BSC
2x f ox 9-20 i
40REFl | 280 2640
) € 25.60
2X
2.0REF O T
i 1 2 3
nhukem
2.70 “
2.30 20.50 ¢ g5
| | 19.50 o'sg’l<__
— ] 1_3.10
2.50
\
1| | l«— 4X 2.5REF
5.45BSC —> e
L 3»f le— 5X (1)_%)3
3.0REF =1 =<— [5T0 55 @[ A| B® TO-264 Unit: mm
A
+ P
Lj ﬁ Q
T DI MILLIMETERS
T D DIM AN [NOM| MAX
E2 A | 4.60 | 4.70 | 4.80
* Al | 2.10 | 2.40 | 2.70
‘ ‘ ‘ 1 A2 1.70 | 2.00 | 2.30
| L — | b | 1.16]1.20 ] 1.26
f ‘ ‘ ‘ ‘ ‘ b2 |2.20 | 2.40 | 2.60
L1 b4 | 3.00 | 3.20 | 3.40
‘ ‘ ‘ ‘ ‘ c | 0.59 | 0.60 | 0.66
B2 Il | D |20.40|20.60|20.80
Ty 3 1 D1 [15.47[15.67]15.87
b4 w |‘ D2 | 0.25 | 0.55 | 0.85
S | - ] C e 5.45 BSC
le] 2x E |15.40]/15.640]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]|5.55 | 5.75
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