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Internal Circuit Diagram
IGBT-Inverter
Absolute Maximum Ratings (Tc = 25°C unless otherwise specified)

Symbol Description Value Units
Vces Collector-Emitter Blocking Voltage 1200 \Y
Vees Gate-Emitter Voltage +20 \%

_ Tc=80C 40 A
Ic Continuous Collector Current
Tc=25C 80 A
lem) Peak Collector Current Repetitive T;=150C 80 A
tsc Short Circuit Withstand Time T;=150C >10 us
. . Tc=25T
Po Maximum Power Dissipation (IGBT) Trw=150C 255 w
Characteristic Values (T; = 25°C unless otherwise specified)

Symbol Description Test Conditions Min. Typ. Max. Units

lces Collector-Emitter Leakage Current Vee = ov, T;=25C 1 mA
Vce = Vces

lees Gate-Emitter Leakage Current Vee = Vees, T;=25C 200 nA
Vce = 0V

VGE(th) Gate-Emitter Threshold Voltage Ilc =1 mA, Vce = Vet 4.5 5.2 6.5 V

v Collector-Emitter Saturation lc = 40A T,=25C 1.90 2.10 \

CE(s2Y Voltage Vee =15V | 1,=125C 220 | 240 \
Cies Input Capacitance Vce = 25V, Ve = 0V, 2.2 nF
Coes Output Capacitance f =1MHz 0.21 nF
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tacon) Turn-on Delay Time 115 ns
tr Rise Time 70 ns
ta(off) Turn-off Delay Time Vee = 600V, Ic = 40A, 475 ns
tf Fall Time Rc=33Q, Vge =15V, 285 ns
Eon Turn-on Switching Loss Inductive Load, T, = 25°C 6.2 mJ
Eort Turn-off Switching Loss 2.4 mJ
Ets Total Switching Loss 8.6 mJ
tacon) Turn-on Delay Time 105 ns
tr Rise Time 75 ns
tacofn) Turn-off Delay Time Vee = 600V, I = 40A, 505 ns
t; Fall Time R = 20Q), Vge =15V, 445 ns
Eon Turn-on Switching Loss Inductive Load, Ty= 125°C 8.1 mJ
Eoff Turn-off Switching Loss 3.9 mJ
Ets Total Switching Loss 12.0 mJ
. VCE = GOOV, IC = 40A,
Qg Internal Gate Resistor Veg = -15V ~ +15V 445 nC
|C = 80A ,Vcc = 960V,
RBSOA Reverse Bias Safe Operating Area | Vp =1200V, Rg = 15Q, Trapezoid
Vge=+15V to 0V, T; =150°C
SCSOA Short Circuit Safe Operating Area VCC_: 600V, Vee =15V, 10 us
T;=150C
Diode-Inverter
Absolute Maximum Ratings (Tc = 25°C unless otherwise specified)

Symbol Description Value Units
VRRM Repetitive Peak Reverse Voltage 1200 \%
IF DC Forward Current 40 A
IFrm Repetitive Peak Forward Current 80 A

Characteristic Values
Symbol Description Conditions Min. Typ. Max. Units
= T,=25T 2.1
Ve Forward Voltage e 4_0A’ ’ v
Vee =0V T,=150C 2.1
Peak Reverse Recovery Ty=25C 35
Irr C A
urrent IF=40A., T;=125C 45
di/dt = T;=25C 3.9
Qnr Recovered Charge 835A/ps, - uc
Vi = 600V, T;=125C 6.0
c . 5 . Vee= -15V | 1;=25C 0.7 ]
everse Recovery Ener m
e yEnergy T;=125C 1.3
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Diode-Rectifier
Absolute Maximum Ratings (Tc = 25C unless otherwise specified)

Symbol Description Value Units
VRRM Repetitive Peak Reverse Voltage T;=25C 1800 \
IFRMSM Forward Current RMS Maximum Per Diode T,=80TC 50 A
IrMsM Maximum RMS Current At Rectifier Output Tc=80TC 60 A

T;=25C 315
IFsm Surge Current @t,=10 ms T, =150 270 A
%t t,=10 ms Ij ;i: OCO S 228 A%s

Characteristic Value

Symbol Description Conditions Min. Typ. Max. Units
l[r=40A T,=25TC 1.10 1.30
Ve Forward Voltage (tested on top of — \Y
terminals) T,=125C 1.05

IGBT-Brake-Chopper

Absolute Maximum Ratings (Tc = 25°C unless otherwise specified)

Symbol Description Value Units
Vces Collector-Emitter Blocking Voltage 1200 \Y
Vees Gate-Emitter Voltage +20 \%

) Tc=80C 15 A
Ic Continuous Collector Current
Tc=25C 30 A
lem) Peak Collector Current Repetitive T;=150C 30 A
. o Tc=25C
Po Maximum Power Dissipation Per Leg Trw=150C 180 w

Characteristic Values

Symbol Description Test Conditions Min. Typ. Max. Units
Ices Collector-Emitter Leakage Current xGE - ?/V’ T;=25C 1 mA
CE — VCES
lees Gate-Emitter Leakage Current Vee - Vees, T;=25C 200 nA
Vce = 0V
VGE(th) Gate-Emitter Threshold Voltage Ilc =1 mA, Vce = Vet 4.5 5.2 6.5 V
Veeay Collector-Emitter Saturation Ic = 15A, T;=25C 1.90 2.10 \%
sat] _
Voltage Vee = 15V T,=125C 2.20 \%
Cies Input Capacitance Ve = 25V, Vge = 0V, 1.5 nF
Coes Output Capacitance f =1MHz 0.13 nF
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tacon) Turn-on Delay Time 105 ns
tr Rise Time 50 ns
ta(of) Turn-off Delay Time Vee = 600V, Ic = 15A, 260 ns
te Fall Time Rs=68Q, Vge =115V, 240 ns
Eon Turn-on Switching Loss Inductive Load, Ty = 25°C 1.67 mJ
Eort Turn-off Switching Loss 0.62 mJ
Ets Total Switching Loss 2.29 mJ
tacon) Turn-on Delay Time 90 ns
tr Rise Time 50 ns
td(off) Tum-Off Delay T|me VCC = GOOV IC — 15A 275 ns
t Fall Time Re = 68Q, Vge =+15V, 360 ns
Eon Turn-on Switching Loss Inductive Load, Ty=125°C 2.08 mJ
Eoft Turn-off Switching Loss 1.13 mJ
Ets Total Switching Loss 3.21 mJ

. VCE = GOOV, IC = 15A,
Qg Internal Gate Resistor Veg = -15V ~ +15V 145 nC
Ic = 30A ,Vcc = 960V,
RBSOA Reverse Bias Safe Operating Area | Vp =1200V, Rg = 68Q, Trapezoid
Vge=+15V to 0V, T,; =125°C
Lo . Vce = 600V, Vee = 15V,
SCSOA Short Circuit Safe Operating Area T,=1257C 10 us
Diode-Brake-chopper
Absolute Maximum Ratings (Tc = 25°C unless otherwise specified)

Symbol Description Value Units
VRRM Repetitive Peak Reverse Voltage 1200 \%
I DC Forward Current 15 A
IFrm Repetitive Peak Forward Current 30 A

Characteristic Values
Symbol Description Test conditions Min. Typ. Max. Units
lF=15A Ty= 25C 1.9
Vi Forward Voltage (tested on top - \%
of terminals) T,=125C 2.3
= T;=25C 10
I Peak Reverse Recovery Current lF. 154, ’ A
di/dt T;,=125C 15
S3dnius, Ty=25C 0.8
Vi = 600V J= :
Reverse Recovery Charge " ' C
Qn y=harg Vee= -15V | 1,=125C 1.6 !
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NTC Thermistor

Characteristic values
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Symbol Condition Typ. Max. Units
R2s Tc=25C 5 kQ
AR/R Tc =100C, Ri00 =481Q +5 %
P2s Tc =257 50 mw
B2siso R2=R25 exp[B2s/s0(1/T2-1/(298.15K))] 3380 K
Basiso R2=Rg25 exp[B2siso(1/T2-1/(298.15K))] 3440 K
Module
Absolute Maximum Ratings
T Maximum Junction Temperature 150 T
Inverter& | Tyop Maximum Operating Temperature -40 +150 T
Brake_& Tstg Storage Temperature -40 +125 C
Rectifier Isolation Voltage .
Viso (All Terminals Shorted) f=50Hz, 1minute 2500 v
Thermal characteristics
Symbol Description Typ. Max. Units
Inverter Reuc Junction-To-Case (IGBT Part, Per Leg) 0.40 T
Resc Junction-To-Case (Diode Part, Per Leg) 0.77 TWw
Brake Reyc Junction-To-Case, IGBT 0.73 ‘CW
Reuc Junction-To-Case, diode 1.42 T
Rectifier Resc Junction-To-Case, diode 0.69 T
Recs Case-To-Sink (Conductive Grease Applied) 0.10 T
Module M?;Sgng Mounting Screw:M5 3.0 5.0 N-m
Weight Weight Of Module 200 g
Notes:
(1) Repetitive Rating: Pulse width limited by max. Junction temperature
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Fig.1 Typical Load Current vs. Frequency (Inverter)
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Fig.2 Typical Output Characteristics- Inverter Fig.3 Output Characteristics- Inverter
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Fig.10 Forward Characteristics of Rectifier Diode Fig.11 NTC Temperature characteristics
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Internal Circuit Diagram:
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General — Information in this document is believed to be accurate and reliable.
However, KEDASEMI does not give any representations or warranties, expressed or
implied, as to the accuracy or completeness of such information and shall have no
liability for the consequences of use of such information.

Right to make changes — KEDASEMI reserves the right to make changes to
information published in this document, including without limitation specifications
and product descriptions, at any time and without notice. This document supersedes
and replaces all information supplied prior to the publication hereof.
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