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PIM with Trench Field-Stop IGBT, Emitter Controlled Diode and NTC

Features
B Trench+ Field Stop Technology
W 1200V Trench Field-Stop IGBT

B L oW Vg With Low Switching Losses

Applications £
B Frequency Coverters s [ &

B Motor Drives

m Auxiliary Inverters o
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IGBT - Inverter
Maximum Rated Values

Symbol | Description Conditions Values Unit
Vces Collector-Emitter Voltage T,725°C 1200 \Y
Vaes Gate-Emitter Peak Voltage T,=25°C +20 \
I Continuous DC Collector Current Tc=100°C 15 A
lerm Repetitive Peak Collector Current tp=1ms 30 A
Piot Total Power Dissipation Tc=25°C, Ty max=175°C 130 w
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Characteristic Values

Values
Symbol | Description Conditions ] Unit
Min. Typ. | Max.
Veesay Collector-Emitter Saturation Voltage Vee=15V, Ic=15A, T,;=25°C 1.9 2.2 \Y
Veen) Gate Threshold Voltage Vee=Verr lc=1mA 3.5 5.5 \
lces Collector-Emitter Cut-Off Current Ve=1200V, Vge=0V 1 mA
lces Gate-Emitter Leakage Current Vee=20V, V=0V --- 400 nA
Cies Input Capacitance 880 pF
Coes Output Capacitance V=25V, Vge=0V, f=1MHz 90 pF
Cres Reverse Transfer Capacitance 48 pF
taon) Turn-on Delay Time 54 ns
t Turn-on Rise Time Vee=000V 19 ns
r . 5e | Vee=£15V
tycof Turn-off Delay Time Ic=15A 250 ns
t; Turn-off Fall Time Rs=39Q 155 ns
o Inductive Load
Eon Turn-on Switching Loss naue |°ve o4 1.8 mJ
T,=25°C
E Turn-off Switching Loss 1.2 mJ
Vge=15V, V=600V
lse Short Circuit data GE ce 60 A
t,=10us, T,=25°C
Rinsc Thermal Resistance, Junction to Case | Per IGBT --- 1.15 KIW
Tysop Virtual Junction Temperature Under Switching -40 - 150 °C
www.xindamao.com.cn Ver 1.1
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Diode - Inverter
Maximum Rated Values

Symbol | Description Conditions Values Unit
VRrM Repetitive Peak Reverse Voltage T,=25°C 1200 \Y
I Continuous DC Forward Current T=100°C 15 A
lerm Repetitive peak forward current t.=1ms 30 A
Characteristic Values
Values
Symbol | Description Conditions ] Unit
Min Typ. | Max.
Ve Forward Voltage [=15A, V=0V, T,;=25°C 1.9 2.4 \Y
e Peak Reverse Recovery Current I.=15A, di/dt=1700A/uS, 24.8 A
Qn Recovered Charge Vp=600V, Vge=-15V 13 nC
Eiec Reverse Recovery Energy T,=25°C --- 0.5 mJ
Tysop Virtual Junction Temperature Under Switching -40 150 °C
Diode - Rectifier
Maximum Rated Values
Symbol | Description Conditions Values Unit
VRrMm Repetitive Peak Reverse Voltage T,~25°C 1600 \Y
(— Maximum RMS forward current Per chip T,~80°C 16 A
lrmsm Maximum RMS current at Rectifier output T,~80°C 32 A
lesm Surge Forward Current t,=10ms, sin180°, T;=25°C 250 A
12t 12t Value t,=10ms, sin180°, Tj:25°C 3125 A?s
Characteristic Values
Values
Symbol | Description Conditions ] Unit
Min Typ. | Max.
Ve Forward Voltage [=16A, V=0V, T,;=25°C 1.2 Y,
I Recovery Current Vr=1600V, T,=25°C 5 uA
Tysop Virtual Junction Temperature Under Switching -40 150 °C
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IGBT — Brake
Maximum Rated Values

Symbol | Description Conditions Values Unit
Vces Collector-Emitter Voltage T,=25°C 1200 \
Vaes Gate-Emitter Peak Voltage T,=25°C +20 \
I Continuous DC Collector Current T=100°C 15 A
lcrm Repetitive Peak Collector Current t,=1ms 30 A

Characteristic Values

Values
Symbol | Description Conditions i Unit
Min. Typ. | Max.

Veesan Collector-Emitter Saturation Voltage Vee=15V, Ic=15A, T,;=25°C --- 1.9 2.2 \Y/
Vee(h Gate Threshold Voltage Vee=Veg lc=1mA 4.0 52 v
lces Collector-Emitter Cut-Off Current Vee=1200V, V=0V - 1 mA
lges Gate-Emitter Leakage Current Vge=20V, V=0V 400 nA
Cies Input Capacitance 880 pF
Coes Output Capacitance Vee=25V, Vge=0V, f=1MHz 90 pF
Cres Reverse Transfer Capacitance 48 pF
tacon) Turn-on Delay Time - 35 ns
t Turn-on Rise Time Vec=600V 22 ns
' Vge=£15V

taco Turn-off Delay Time Ic=15A — 212 ns
t Turn-off Fall Time Rs=39Q - 152 ns

. Inductive Load
E,, Turn-on Switching Loss u |°v 1.6 mJ
T,=25°C
E i Turn-off Switching Loss 1.2 mJ
Tvsop Virtual Junction Temperature Under Switching -40 150 °C
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Diode - Brake
Maximum Rated Values
Symbol | Description Conditions Values Unit
VRrM Repetitive Peak Reverse Voltage T,=25°C 1200 \Y
I Continuous DC Forward Current T=100°C 8 A
lerm Repetitive Peak Collector Current tp=1ms 16 A
Characteristic Values
Values
Symbol | Description Conditions ] Unit
Min Typ. | Max.
le=15A, V=0V, T,;=25°C 2.3 2.6 v
Ve Forward Voltage
I;=15A, Vge=0V, T,=125°C 2.6 v
lam Peak Reverse Recovery Current 1.=15A, di/dt=550A/us 10.8 A
Qn Recovered Charge Vz=600V, Vgg=-15V 705 nC
Ecc Reverse Recovery Energy T,=25°C 0.22 mJ
Tysop Virtual Junction Temperature Under Switching -40 - 150 °C
NTC-Thermistor
Characteristic Values
Values
Symbol | Description Conditions ] Unit
Min Typ. | Max.
R,s Rated Resistance T=25°C 5 KQ
Bas/so B Value R, = Rys €Xp [Basso(1/T, —1/(298 K))]| - 3375 K
Ver 1.1
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Module
Symbol | Description Conditions Values Unit
VisoL Isolation Test Voltage RMS, f=50Hz, t=1min 25 KV
Internal Isolation Basic Insulation (Class 1, IEC 61140) AlLO,4
Creepage Distance Terminal to Heatsink 11.8 mm
pag Terminal to Terminal 6
Terminal to Heatsink 10.2
Clearance . . mm
Terminal to Terminal 5.1
CTI Comparative Tracking Index >200
Values
Symbol | Description Conditions ] Unit
Min. Typ. | Max.
Lsce Stray Inductance Module 30 nH
Tsq Storage Temperature -40 125 °C
Rcesee | Module lead resistance, terminals-chip 8.0 mQ
G Weight 23.8 g
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Typical Characteristics

Vg, Collector-Emitter Voltage(V)

Fig. 1 Fig. 2
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Vge, Gate-Emitter Voltage (V)

Output characteristic IGBT-Inverter (typical)
lc=f(Vce) at T,=25°C

Transfer characteristic IGBT-Inverter (typical)
lc=f(VeE) at V=20V and T,;=25°C

I, Collecter Current (A)
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R, Gate Resistance (ohm)

Switching losses IGBT-Inverter (typical)
E,.=f(lc), Esx=f(lc) at Vge=£15V , Rg=39Q and
V=600V

Switching losses IGBT-Inverter (typical)
E,.=f(Rg), Ex=f(Rg) at Vge=£15V, I.=15A and
V=600V
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Typical Characteristics

Pulse Width, Tp (s)

Fig. 5 Fig. 6
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Collector-Emitter Voltage, V¢ (V)

Transient Thermal Impedance IGBT-Inverter
Zipna=f(t)

Reverse Bias Safe Operating Area IGBT-Inverter
(RBSOA), 1=f(Vcg)

Forward Voltage, V; (V)

Fig. 7 Fig. 8
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I, Forward Current (A)

Forward characteristic of Diode-Inverter (typical)
l=f(Vg) at T,;=25°C

Switching losses Diode-Inverter (typical)
E...=f(Ip) at Rg=39Q and V=600V
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Typical Characteristics

Rs, Gate Resistance (ohm)

Fig. 9 Fig. 10
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Pulse Width, Tp (s)

Switching Losses Diode-Inverter (typical)
E..=f(Rg) at I-=15A and V=600V

Transient Thermal Impedance Diode-Inverter
Zyy=f(t)

Forward Voltage, V¢ (V)

Fig. 11 Fig. 12
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Forward Voltage, V¢ (V)

Forward Characteristic of Diode-Rectifier (typical)
l=f(Vg) at T,;=25°C

Forward characteristic of Diode-Brake (typical)
l=f(Vg) at T,;=25°C
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Typical Characteristics

Fig. 13
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NTC-Thermistor-Temperature Characteristic
(typical), R=f(T)
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Circuit Diagram
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