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YEGM15BE120E4HZ

IGBT Power Module

Features:
*« Ve=1200V I.=15A

* LOW Vegea

* Vcesat With positive temperature coefficient

» Maximum junction temperature 150°C

* Isolation Type Package

Application

* The inverter

S:

* Motor control and drives

Package Type & Internal Circuit
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E4 Internal Circuit
Maximum Rated Values (IGBT Inverter)

Symbol Parameter Conditions Ratings Unit
Vees Collector-emitter voltage Vec=0V,lc=1mA,T,=25°C 1200 Y
I Continuous Collector Current T=100°C 15 A
lcrm Peak Collector Current lerni=2lc 30 A
Vges | Gate-Emitter Voltage T,;=25°C +30 \Y;
Prot Total Power Dissipation Tc=25°C,T\jma=150°C 130 W

YEGM15BE120E4HZ :02

1112

www.yongsen.cc




gangxlm

Characteristics Values (IGBT Inverter)
Symbol Parameter Conditions Min. | Typ. | Max. | Unit
y lc=15 A, V=15V, T,725 °C 1.85 | 2.5 V
CEGa) | Collector-Emitter Saturation Voltage
lc=15 A, Vge=15V, T,,=125 °C 2.0 27 \Y,
Veew | Gate Threshold Voltage 1c=5.0 MA,Vce=Vge, Ty= 25 °C 5 5.6 7 V
lces | Collector-Emitter Cut-off Current Vee=1200 V, Vge=0V, T,,=25 °C 1.0 mA
lees | Gate-Emitter Leakage Current Vee=0V, V=15V, T, =25 °C 410 nA
Cis | Input capacitance f=1MHz T.= 25°C 1.29 nF
) V) )
C.. | Reverse transfer capacitance Vg =125 N, Vige= 0V 41 pF
t4ony | Turn-on Delay Time, Inductive Load 94 ns
t, Rise Time, Inductive Load 52 ns
=15 A,V =600V
tyoy | Turn-off Delay Time, Inductive Load V.=+15V 243 ns
GE ™=
t | Fall Time, Inductive Load Re=350 190 ns
T,725°C
E,, | Turn-on Energy Loss per Pulse 1.95 mJ
E,+ | Turn-off Energy Loss per Pulse 0.81 mJ
tyony | Turn-on Delay Time, Inductive Load 85 ns
t, Rise Time, Inductive Load 114 ns
=15 A,V =600 V
tyom | Turn-off Delay Time, Inductive Load Vo=+15V 202 ns
GE- T
t; Fall Time, Inductive Load Re=3350 312 ns
Tvj=125°C
E. Turn-on Energy Loss per Pulse 21 mJ
E« Turn-off Energy Loss per Pulse 1.2 mJ
Riye | Thermal resistance, junction to case per IGBT 1.15 | KIW
T,op [Temperature under switching conditions -40 125 °C
Ve 15V, V=600V,
lse |SC t,<10us, T,=125°C, 60 A
Veemax=Vces~Lsce -di/dt
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Maximum Rated Values (IGBT Brake-Chopper)
Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Vees | Collector-emitter voltage T,=25°C 1200 \Y
e Continuous Collector Current Te=100°C, Tyjmac= 150°C 15 A
lcRm | Peak Collector Current lerm=2lc 30 A
Voes | Gate-Emitter Voltage T,725°C -20 20 \
Characteristic Values (IGBT Brake-Chopper)
Symbol Parameter Conditions Min. Typ. Max. Unit
Vv Ic=15 A, V=15V, T,;=25 °C 1.85 25 \Y
CEsah | Collector-Emitter Saturation Voltage
1c=15 A, V=15V, T,=125°C 2.0 2.7 Y
Veean | Gate Threshold Voltage 1c=5.0 MA,Ve=Vge, T,= 25 °C 5 5.6 7 \Y,
lces Collector-Emitter Cut-off Current Vee=1200 V, V=0V, T,;=25 °C 1.0 mA
lges Gate-Emitter Leakage Current Vee=0V, V=15V, T,;=25 °C 410 nA
Cias Input capacitance f=1MHz, T,= 25°C, Vee = 25V, 1.29 nF
C Reverse transfer capaci Vee= 0V
res pacitance 41 pF
tacon) Turn-on Delay Time, Inductive Load 94 ns
t, Rise Time, Inductive Load 52 ns
1c=15 A V=600 V
tyoy | Turn-off Delay Time, Inductive Load Vee=115V 243 ns
t | Fall Time, Inductive Load Re=350 190 ns
T,=25°C
Eer Turn-on Energy Loss per Pulse 1.95 mJ
E¢ Turn-off Energy Loss per Pulse 0.81 mJ
taon) Turn-on Delay Time, Inductive Load 85 ns
t, Rise Time, Inductive Load 114 ns
1=15 A V=600 V
tacon Turn-off Delay Time, Inductive Load Vee=£15V 202 ns
t | Fall Time, Inductive Load Rs=35Q 312 ns
Tvj=125°C
Eon Turn-on Energy Loss per Pulse 2.1 mJ
Egi Turn-off Energy Loss per Pulse 12 mJ
Riuc | Thermal resistance, junction to case per IGBT 1.15 KW
T, [Temperature under switching conditions -40 125 °C
VGES1 SV, VCE=600Vl tps 1 OIJS,
Iy SC T,=125°C, 60 A
Veemax=Vees-Lsce -di/dt
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Maximum Rated Values (Diode Inverter)

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Vrrm | Repetitive Peak Reverse Voltage T,=25°C 1200 \"%
I Continuous DC Forward Current 15 A
lerm | Repetitive Peak Forward Current to=1ms 30 A
2t | 12t Value Vg=0 V, ;=10 ms, T,=150 °C 15 A2s

Characteristic Values (Diode Inverter)

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
=15 A, V=0V, T,725 °C 19 | 25 \%
Ve Forward Voltage
;=15 A, Vce=0 V, T,;=125 °C 1.90 %
1, Reverse Recovery time 220 ns
=15 A,Vg=600 V
Q Recovered Charge -di/dt=300A/us 0.8 pC
T,=25°C
E o Reverse Recovery Energy 0.2 m)J
1, Reverse Recovery time 370 ns
1r=15A, V=600 V
Q Recovered Charge -di/dt=300A/us 1.4 pC
T,=125°C
E o Reverse Recovery Energy 0.4 m)J
Ric | Thermal resistance, junction to case 1.75 | K/W
Tjop [Temperature under switching conditions -40 125 °C
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Maximum Rated Values (Diode Rectifier)

Symbol Parameter Conditions Min. | Typ.  Max. | Unit
Varm | Repetitive peak reverse voltage T,;=25°C 1800 Y
lermsm  Maximum RMS forward current per chip | T,=80 °C 30 A
lemsm | Maximum RMS current at rectifier chip | T.=80 °C 30 A

lesv | Surge forward current 190 A
t,=10ms T,=25°C

12t I’t-value 180 A2S

lesm | Surge forward current 160 A
t,=10ms T,=125°C

12t I’t-value 130 A2S

Characteristic Values (Diode Rectifier)

Ve Forward voltage T,;=125°C 1g=15A 0.98 \
lr Reverse current T,;=125°C Vg=1800V 1.1 mA
Rie | Thermal resistance junction to case per diode 1.18 | K/W
T,op [Temperature under switching conditions -40 125 °C
YEGM15BE120E4HZ :02 www.yongsen.cc
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Maximum Rated Values (Diode Brake-Chopper)

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Verm | Repetitive Peak Reverse Voltage Ty=25°C 1200 \
I Continuous DC Forward Current Tc=100 °C 15 A
lerm | Repetitive Peak Forward Current tp=1ms 30 A
12t 12t Value Ve=0V, t,=10 ms, T,;=150 °C 15 AZs

Characteristics (Diode Brake-Chopper)

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
;=15 A, V¢e=0 V, T,=25 °C 19 | 23 | V
Ve Forward Voltage
;=15 A, V=0 V, T,=125 °C 1.90 %
t, Reverse Recovery time 220 ns
Ie=15 A,Vx=600 V
Q, Recovered Charge -di/dt=300A/us 0.8 uC
T,=25°C
Erec Reverse Recovery Energy 0.2 m)J
t, Reverse Recovery time 370 ns
IF=15A,V{=600 V
Q, Recovered Charge -di/dt=300A/us 1.4 uC
T,=125°C
Erec Reverse Recovery Energy 0.4 m)J
Riwe | Thermal resistance, junction to case 1.75 | K/W
T,o Temperature under switching conditions -40 125 °C
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NTC-Thermistor (Characteristic Values)

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
R,5; | Rated resistance T.=25°C 22 KQ
AR/R | Deviation of R100 T.=100 °C -5 5 %

P,s; | Power dissipation T.=25°C 210 mW
Bosiso | B-value R,=R.58XP[Basso( 1/T,-1/(298,15K))] 3950 K
B,s100 | B-value R,=R,5€XP[Bys100(1/T,-1/(298,15K))] 3998 K

Module Characteristics

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
V.o | Isolation voltage t=1Tmin,f=50Hz 2500 \"
Ty | Storage Temperature -40 125 °C

F Mountig Force per Clamp 20 50 N
G Weight of Module 25 g
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Output characteristic of IGBT,Inverter (typical)

le=f(Vce)
VGE =15V
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Switching losess of IGBT, Inverter (typical)
Eon = f(R), Eor = f(Rg)
Vge= 15V, Ic = 15A, Ve =600V
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RBSOA IGBT, Inverter (typical)

Ic= f(Vce)
Vee= +15V, Rgor = 350, T, =125°C
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Forward characteristic of Diode,Inverter (typical) Switching losses of Diode, Inverter (typical)
I = f(Ve) Ereo = f (Ro),
Ie = 15A, V=600V
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Output characteristic of IGBT,Brake-Chopper, (typical) Forward characteristic of Diode, Rectifier(typical)
le =F(Vee) e = f (Vp)
Vge= 15V
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NTC-thermistor-temperature characteristic (typical)
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Circuit Diagram
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Pin table Pinout variation
Pin X Y Modul subtype Not pins
1 255 [ 27 | nTCL P540-A01 = 55+0.5
2 25,5 0 NTC2 P540-C01 4,5,20
3 28 [ o -DC
4 20,1 0 BRCG
5 16,2 0 BRCE ! 5
6 13,5 0 G6 (k] el5 o7 eoe 020 ]
I el2 el eoflb
7 10,8 0 E6 'p]
8 8,1 0 Gs [=)
H ) Ia b
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10 27 0 Ga o o \ ﬂ
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