SYMT50PI120T6H-T4M
IGBT Module

Features:

° Field Stop Trench Gate IGBT
) Short Circuit Rated>10us

° Low Saturation Voltage

° Low Switching Loss

° 100% RBSOA Tested(2xIc)

° Low Stray Inductance

a7/

26,27

70 10 o 13 o
28,29 89 11,12 14,15
230 290 200 18,
24,25 19,21
30,3132

t——o12 $—034 t——o586

. . . 33,34,35
° Lead Free, Compliant with RoOHS Requirement
Applications:
. Industrial Inverters
° Servo Applications
IGBT, Inverter
Maximum Rated Values(Tc=25"C unless otherwise specified)
Vces Collector-Emitter Blocking Voltage 1200 \%
Vees Gate-Emitter Voltage +20 \%
Tc=100C 50 A
Ic Continuous Collector Current
Tc=25°C 100 A
lcm Peak Collector Current Repetitive T,=175C 100 A
tsc Short Circuit Withstand Time >10 V&
Po Maximum Power Dissipation (IGBT) Te=25°C 398 w
TJmax:l75°C
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Electrical Characteristics of IGBT (Tc=25C unless otherwise specified)

Static Characteristics

a7

Symbol Description Conditions Min Typ Max Unit
VGE(th) Gate-Emitter Threshold Voltage Ic=1mA, Vce=Vee 5.0 5.6 6.6 \%
T,=25C 1.70 2.00 \%
. . |c:50A, _ o
VcE(say Collector-Emitter Saturation Voltage _ T,=125C 1.90 \%
Vge =15V
T,=150C 1.90 \%
| Collector-Emitter Leakage C Vo0V, 1 A
CES ollector-Emitter Leakage Current Vee=Vees, Ty=25°C m
. k Vee= 220V,
lces Gate-Emitter Leakage Current Vee=0V, Ty=25°C 200 nA
Cies Input Capacitance 3.65 nF
. VCE=25V, VGE=0V,
Coes Output Capacitance f=1MHz 0.50 nkF
Cres Reveres Transfer Capacitance 0.31 nF
Switching Characteristics
T,=25C 154
taon) Turn-on Delay Time T,=125C 169 ns
Vee=600V,Ic=50A, T,=150C 174
Reon=15Q,Vge=+15V,
Inductive Load T,=25C 51
tr Rise Time T,=125C 54 ns
T,=150C 56
T,=25C 202
tacofr) Turn-off Delay Time T,=125C 216 ns
Vec=600V,Ic=50A, T,=150C 225
Rcofi=15Q,Vee=%15V,
Inductive Load T,=25C 220
s Fall Time T,=125C 379 ns
T,=150C 407
Vce=600V,Ic=50A, T=25¢ 337
o Reon=15Q,Vee=£15V, _ .
Eon Turn-on Switching Loss dildt=791A/s(T,=150C), T,=125C 5.10 mJ
Inductive Load T,=150C 5.53
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Vee=600V,Ic=50A, T=28c 242
Eott Turn-off Switching Loss 5573232%&2/\7/3:5%?2/1500) T;=125C 4.09 mJ
Inductive Load T,2150C 4.52
Qg Total Gate Charge Vee=+15V...-15V T,=25C 504 nC
Rginemal | Internal Gate Resistance T,=25C 4 Q
RBSOA | 1c=100A,Vcc=1050V,Vp=1200V, Reoii=15Q, Vee=+15V to 0V, T;=150°C Trapezoid
SC data | Vcc=600V, tp=10us, Vge=+/-15V, Rcon=150hm, Rcofi=150hm, Tj=25°C 256 A
ReJc IGBT Thermal Resistance: Junction-To-Case 0.38 °CwW
Diode, Inverter
Maximum Rated Values (Tc = 25°C unless otherwise specified)
VRRM Repetitive Peak Reverse Voltage 1200 \%
I Diode Continuous Forward Current 50 A
lem Peak FWD Current Repetitive 100 A
Electrical Characteristics of FWD (Tc=25"C unless otherwise specified)
Symbol | Description Conditions Min Typ Max Unit
T,=25C 1.40
Ve Forward Voltage I==50A T,=125C 1.50 \%
T,=150C 1.45
T,=25C 318
tir Reverse Recovery Time T,=125C 539 ns
EETIE/(()Q,:ﬂQ?A/ps(TJ:lSO°C), To=150C oo4
32:39105\(} T,=25C 57
. CP:ﬁ?rI;rI]?teverse Recovery T,=125¢C 60 A
T,=150C 65
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T,=25C 7.95
Qnr Reverse Recovery Charge T,=125C 12.78 uc
|F:50A, —_ °
_diF/dt =1197Alus(T,=1501C), | - 1°0C 1417
V=600V, P
Voo 15V T,=25C 3.15
Erec Reverse Recovery Energy T,=125C 5.21 mJ
T,=150C 6.05
Reuc Diode Thermal Resistance: Junction-To-Case 0.51 TW
IGBT, Brake-Chopper
Maximum Rated Values (Tc=25C unless otherwise specified)
Vces Collector-Emitter Blocking Voltage Tc=25TC 1200 \%
Vees Gate-Emitter Voltage +20 \
Tc=100C 25 A
Ic Continuous Collector Current
Tc=25C 50 A
lem Peak Collector Current Repetitive T,=150C 50 A
tsc Short Circuit Withstand Time >10 V&
Po Maximum Power Dissipation (IGBT) Te=25°C 260 W
ijax:175E’C
Electrical Characteristics of IGBT (Tc=25Cunless otherwise specified)
Static Characteristics
Symbol Description Conditions Min Typ Max Unit
Vee(th) Gate-Emitter Threshold Voltage Ic=1 mA, Vce=Vee 5.0 55 6.0 \Y
l.=25A T,=25C 1.90 2.20 Y,
VcE(sat) Collector-Emitter Saturation Voltage \f_ 215’\/
GE T,=125C 2.20 v
Coll i kage C Vee=OV,
lces ollector-Emitter Leakage Current Vee=Vees, Ty=25°C 1 mA
G . K c Vee=£20V, 00
lees ate-Emitter Leakage Current Vee=0V, T;=25°C 1 nA
Cies Input Capacitance Vee=25V, Vee=0V, 3.40 nF
Cres Reveres Transfer Capacitance f=1MHz 0.13 nF
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Switching Characteristics
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T,=25C 140
td(on) Turn-on Delay Time ns
Vce=600V,Ic=25A, T,=125C 140
RGon:lSQ,VGE:i].SV,
Inductive Load T,=25C 45
tr Rise Time ns
T,=125C 50
T,=25C 165
ta(off) Turn-off Delay Time ns
Vce=600V,Ic=25A, T,=125C 170
Reoﬁ:lSQ,VGE:i].SV,
Inductive Load T,=25C 220
t Fall Time ns
T,=125C 330
Voc=600Vlc=257, T,=25TC 1.76
E T Switchi L Reon—l5Q,VGE—115V, J
on urn-on Switching Loss di/dt=556A/us(T,=125C), - m
. T,=125C 2.13
Inductive Load
Voc=600V.Ic=252, T,=25TC 1.02
E Turn-off Switching L Reor=15Q,Vee=+15V, mJ
oft urn-o ching Loss du/dt=2760V/ps(T=125C), | — .
. T,=125C 1.72
Inductive Load
Qq Total Gate Charge Vee=+15V...-15V T;=25C 120 nC
RBSOA | Ic=50A,Vcc=1050V,Vp=1200V, Reo=15Q, Vee=+15V to 0V, T,=150°C Trapezoid
SCSOA | Vcc=600V, Vee=15V, T;=150C 10 ys
ReJc IGBT Thermal Resistance: Junction-To-Case 0.52 | ‘Cw
Diode, Brake-Chopper
Maximum Rated Values (Tc=25C unless otherwise specified)
VRRM Repetitive Peak Reverse Voltage 1200 \%
le Diode Continuous Forward Current 25 A
lem Peak FWD Current Repetitive 50 A
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Electrical Characteristics of FWD (Tc=25C unless otherwise specified)

Symbol | Description Conditions Min Typ Max | Unit
T,=25C 1.80 2.10
VEm Forward Voltage IF=25A \%
T,=125C 2.00
T,=25C 118
trr Reverse Recovery Time ns
T,=125C 157
Peak Reverse Recovery To=25C 15 A
" Current I.=25A, P
-diFfdt =659A/S(T,=150C), | =22 C 20
NS T,=25C 1.05
Qr Reverse Recovery Charge CE ucC
T,=125C 2.19
T,=25C 0.39
Erec Reverse Recovery Energy mJ
T,=125C 0.95
ReJc Diode Thermal Resistance: Junction-To-Case 0.80 | °CW
Diode, Rectifier
Maximum Rated Values (Tc=25"Cunless otherwise specified)
VRRM Repetitive Peak Reverse Voltage T,=25C 1800 \%
IFRMSM Maximum RMS Forward Current Per Chip T,=80C 55 A
IrMSM Maximum RMS Current At Rectifier Output T,=80C 65 A
T,=25C 630
lFsm Surge Current @t,=10 ms A
T,=150C 550
T,=25C 1960
1%t 12t - Value AZs
T,=150C 1500
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Electrical Characteristics of Diode (Tc=25"Cunless otherwise specified)

Symbol Description Conditions Min Typ Max | Unit
T,=25C 1.05
VE Forward Voltage IF=35 A T,=125C 0.98 \%
T,=150C 0.97

Ir Reverse Current Vr=1800V T,=25C 1 mA
ReJc IGBT Thermal Resistance: Junction-To-Case 0.55 | °CW
Internal NTC-Thermistor Characteristics

Symbol Description Min. Typ. Max. Units.
R2s Rated Resistance Tc=25C 5 kQ
AR/R Deviation of R100 Tc=100C, R100=481Q -5 5 %
Pas Power Dissipation Tc=25C 10 mwW
Bos/s0 B-Value R>=R25 exp[st/50(1/T2-1/(298.15K))] 3380 K
Bazs/s0 B-Value R2=R25 exp[B2s/s0(1/T2-1/(298.15K))] 3440 K
Module
Symbol Description Conditions Min Typ Max Unit

: Isolation Voltage _ .
Viso (All Terminals Shorted) RMS, f=50Hz, 1minute 2500 \%
T, Maximum Junction Temperature 175 °C
Tiop Maximum Operating Junction Temperature Range -40 +150 °C
Tstg Storage Temperature -40 +125 °C
CTI Comparative Tracking Index 200 \%
Recs Case-To-Sink Thermally (Conductive Grease Applied) 0.02 °Cw

Mounting Torque for Module Screw M5--Mounting according to )

M Mounting valid application note 3.0 6.0 N-m
G Weight 300 g
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