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IGBT Module
Features:
| P
) IGBT Inverter Short Circuit Rated 10us < - S
) IGBT Inverter Low Saturation Voltage
e  Low Switching Loss sk — ‘
° Low Stray Inductance
° Lead Free, Compliant With RoHS Requirement
U 2 8
o 18 16
Applications: d o 3
L o1 2 13 710 417 =51 =6
° Industrial Inverters
e  Servo Applications 4o 13 o 12°J 11°‘] {NC:
B 10
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 25 A
Ic Continuous Collector Current
Tc=257T 50 A
lema) Peak Collector Current Repetitive T,=125C 50 A
tsc Short Circuit Withstand Time T,=150C >10 us
. L Tc=25T
Po Maximum Power Dissipation (IGBT) Tora=150C 220 w
Characteristic Values (T; = 25°C unless otherwise specified)
Symbol Description Test Conditions Min. | Typ. | Max. | Units
Ices Collector-Emitter Leakage Current Vee=0V,Vce =Vees | T;=25C 1 mA
lces Gate-Emitter Leakage Current Vee=Vees,Vee= OV | T;=25C 200 nA
VGE(th) Gate-Emitter Threshold Voltage Ic =1 mA, Vce = Vet 5.3 6.5 \Y
Collector-Emitter Saturation B B T,=25C 1.90 | 2.10 \%
Veesa | voltage lo=25A Vee = 15V I T osc 2.20 v
Cies Input Capacitance Vee = 25V, Ve = 0V, 34 nF
Coes Output Capacitance f =1MHz 0.20 nF

<«



EZELEM )
HaMsemi

= WWW.hmsemi.com

KDG25R12KE3

tdcon) Turn-on Delay Time 90 ns
tr Rise Time 50 ns
ta(of) Turn-off Delay Time Vee = 600V, Ie = 25A, 260 ns
tf Fall Time Rc=20Q, Vge=%15V , 225 ns
Eon Turn-on Switching Loss Inductive Load, Ty = 25°C 241 mJ
Eort Turn-off Switching Loss 1.26 mJ
Ets Total Switching Loss 3.67 mJ
tacon) Turn-on Delay Time 85 ns
tr Rise Time 50 ns
tacofn) Turn-off Delay Time Vee = 600V, Ic = 25A 265 ns
tt Fall Time Re =20Q, Vee =+15V, 365 ns
Eon Turn-on Switching Loss Inductive Load, Ty= 125°C 2.95 mJ
Eoff Turn-off Switching Loss 2.02 mJ
Ets Total Switching Loss 4.97 mJ
VCE = GOOV, |c = 25A,
Qq Total Gate Charge Vg = -15V ~ +15V 515 nC
Ic = 50A ,Vce = 960V,Vp =1200V,
RBSOA | Reverse Bias Safe Operating Area Rg =4.7Q, Vee = +15V to 0V, Trapezoid
T,=150°C
. . . Vee = 600V, VGE = 15V,
SCSOA | Short Circuit Safe Operating Area T, = 150°C 10 us
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 25 A
lerM Repetitive Peak Forward Current 50 A
Characteristic Values
Symbol Description Conditions Min. | Typ. Max. | Units
l[r=25A T;=25T 2.0
V Forward Voltage ' \
F g Vee = 0V T,=150C 2.2
T,=25T 25
I Peak Reverse Recovery Current A
T;=125C 30
IF=25A,
di/dt = 815A/us Ty=25C 1.18
Q Recovered Charge _ ! uC
" Vir = 600V, Ty=125C 1.88
Vee = -15V -
£ R R £ T,=25TC 0.52 3
everse Recovery Ener m
e yEnergy T;=125C 0.97
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Diode-Rectifier
Absolute Maximum Ratings (Tc = 25C unless otherwise specified)

KDG25R12KE3

Symbol Description Value Units
VRRM Repetitive Peak Reverse Voltage T;=25C 1800 \%
IFRMSM Forward Current RMS Maximum Per Diode T,=807C 35 A
IrRMSmax Maximum RMS Current At Rectifier Output T,=80C 45 A
T,=25TC 280
lesm Surge Current @t,=10 ms T,=125C 250 A
1t t,=10 ms T, =25¢C 200 AZs
T,=125C 370
Characteristic Value
Symbol Description Conditions Min. | Typ. | Max. | Units
Ve Forward Voltage lF=25A Ty=25¢ 10 11 \Y
T,=125C 1.0
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
lema) Peak Collector Current Repetitive T;=150C 30 A
Po Maximum Power Dissipation (IGBT) %maxiiSCOT 180 w

Characteristic Values
Symbol Description Test Conditions Min. | Typ. | Max. | Units
Ices Collector-Emitter Leakage Current Vee=0V,Vce =Vees | T;=25C 1 mA
lces Gate-Emitter Leakage Current Vee=Vees,Vee= OV | T;=25C 200 nA
VGE(th) Gate-Emitter Threshold Voltage lc =1mA, Vce = Vet 5.2 6.5 \Y
_Emi i T,=25C 1.90 | 2.10 Y,

Veea \(;cc:llig;tgr Emitter Saturation Ic=25A Ve = 15V o ec — v
Cies Input Capacitance Vce = 25V, Vge = 0V, 15 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(off) Turn-off Delay Time Vee = 600V, Ic = 15A, 260 ns
te Fall Time Rc=68Q, Vee =+15V , 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
ta(of) Turn-off Delay Time Vee = 600V, Ic = 15A, 275 ns
tt Fall Time Rc = 68Q, Vge =£15V, 360 ns
Eon Turn-on Switching Loss Inductive Load, Ty=125°C 2.08 mJ
Eoff Turn-off Switching Loss 1.13 mJ
Ets Total Switching Loss 3.21 mJ
Qq Total Gate Charge xZE z _61050\>/ LlilZS%/SA’ 145 nC
Ic = 30A ,Vce = 960V,
RBSOA Reverse Bias Safe Operating Area | Vp =1200V, Rg = 4.7Q, Trapezoid
Vge=+15V to 0V, T; =125°C
SCSOA Short Circuit Safe Operating Area }r/fc::lgé)%v Vee =15V, 10 Us
Diode-Brake-chopper
Absolute Maximum Ratings (Tc = 25°C unless otherwise specified)

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

Characteristic Values
Symbol Description Test conditions Min. Typ. Max. Units
VEwm Forward Voltage lF=15A 1= 25¢ L9 \Y
T;,=125C 2.0
I Peak Reverse Recovery Current lF.: 154, Th=25¢ 15 A
didt T;=125C 30
\:,Z‘fgg‘{;{f; T;=25C 1.02
Qnr Reverse Recovery Charge Vee = -15V 1,2 125C 217 ucC




EZELEM )
HaMsemi

= WWW.hmsemi.com

KDG25R12KE3

NTC Thermistor

Characteristic values

Symbol Condition Typ. Max. Units
Ra2s Tc =25C 5 kQ
AR/R Tc =100C, Rio0 =481Q x5 %
P2s Tc =25C 50 mw
Basiso R2=R25 exp[Bass0(1/T2-1/(298.15K))] 3380 K
Bas/so R2=R25 exp[Ba2s/s0(1/T2-1/(298.15K))] 3440 K
Module
Absolute Maximum Ratings
Inverter&
Brake& T, Maximum Junction Temperature 150 C
Rectifier
Inverter& Tiop Operation Temperature -40 +150 C
Brake& Tstg Storage Temperature -40 +125
Rectifier | ., oo ey |1 S0H. Imiue v
Thermal characteristics
Symbol Description Typ. Max. Units
Inverter Reuc Junction-To-Case (IGBT Part, Per Leg) 0.56 TW
Reuc Junction-To-Case (Diode Part, Per Leg) 1.42 T
Brake Reuc Junction-To-Case, IGBT 0.70 TW
Resc Junction-To-Case, diode 1.42 T
Rectifier ReJsc Junction-To-Case, diode 0.90 TW
Module Recs Case-To-Sink (Conductive Grease Applied) 0.10 T
Mounting torque 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.4 Forward Characteristics of FWD Inverter Fig.5 Reverse Bias Safe Operation Area (RBSOA)
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Fig.6 Typical Switching Loss vs. Collector Current Fig.7 Typical Switching Loss vs. Gate Resistance
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Fig.8 Typical Saturation Voltage Characteristics Fig.9 Forward Characteristics of Diode
(Brake-Chopper- IGBT) (Brake-Chopper- FWD)
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Fig.10 Forward Characteristics of Rectifier Diode Fig.11 NTC Temperature characteristics
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Fig.12 Transient thermal impedance
(IGBT- Inverter)
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Fig.13 Transient thermal impedance
(Diode- Inverter)
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Internal Circuit Diagram:
Package Outline (Unit: mm):
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