Features

® Low Vcesan

XYA450R170DUD3E1EA

® Low inductance module structure

® Solder pin terminals

Applications
)

)

® \Wind turbines
)

PV power conditioning systems

Industrial IGBT Power Module

Inverter for motor drives AC and DC servo drives
Uninterruptible power supply systems

Table 1 Key Performance and Package Parameters

Ic VcE(sam )
Type Vee (Tc= 90°C) (Ty = 25°C, Ic = 450A, Ve = 15V) Tymax | Package
IGBT 1700V 450A 1.62v 175°C D3
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XYA450R170DUD3E1EA
Industrial IGBT Power Module

Table 2 Absolute Maximum Ratings

Parameter Symbol Conditions Value Unit
Collector emitter voltage Vee Tyj=25°C 1700 v
Continuous DC collector current leoc Tc =90°C 450
A
Repetitive peak collector current lcrRm Tp=1ms 900
Continuous DC forward
I 450 A
current
Repetitive peak forward
lerRM Tp:lms 900 A
current
12t-value 1%t Tp=10ms,Vg=0V, T,;= 175°C 45000 A2S
Gate Source Voltage Vee T,=25°C £20 v
Junction Temperature Ty -40 to +175
°C
Storage Temperature Tstg -40 to +125
Operating virtual junction Tyiop -40 to +150 oc
temperature
Table 3 Thermal Resistance
Parameter Symbol Conditions Min Typ Max Unit
IGBT Thermal resistance
) ) R e Per IGBT - 0.06 - °CIW
junction - case
Diode Thermal resistance .
) ) R e Per diode - 0.098 - °CIW
junction - case
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XYA450R170DUD3E1EA

Table4  Static Characteristics

Industrial IGBT Power Module

Parameter Symbol Conditions Min Typ Max Unit
Collector emitter voltage Vierices | Ty =25°C 1700 - - \
Vee = 15V, Ic =450A,
eET e - 1.76 -
VcEsat ij = 25°C
(terminal) | Vee = 15V, Ic =450A, ) 534 )
) , T, = 175°C )
Collector emitter saturation voltage \%
Vee = 15V, Ic =450A, 162
VcEsat ij = 25°C '
chi Vee = 15V, Ic =450A,
(chip) °F ¢ - 2.13 .
T, = 175°C
VGE = OV, |c = 450A, 1.72
Ve T, = 25°C ) '
(terminal) | Vee = 0V, Ic = 450A, ) 1.87 )
_ T =175°C ]
Diode forward voltage \%
VGE = OV, |c = 450A, 1 62
Ve T, = 25°C )
chi Vee = 0V, Ic = 450A,
(chip) GE_ : c i 1.80 i
T, =175°C
Gate-emitter threshold voltage VeEn) Vce = VeE, lIc = 18mA - 5.87 - \%
Vce = 1700V, Vee = 0V,
Eltjerrr%gtate voltage collector les CE GE ) ) 100 UA
T, =25°C
Gate-emitter leakage current lces Vee = 20V, Vce = OV - - 100 nA
Input capacitance Ci - 58.2 -
0] p ies Vee =0V,
Output capacitance Coes Vce =25V, - 2.44 - nF
. f = 100kHz
Reverse transfer capacitance Cres - 0.36 -
Gate input resistance Re f=1M Hz - 2.08 - Q
VGE =-15Vto 15 V,
Gate charge - .57 -
g Qo Ve = 600 V 3.5 We
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Industrial IGBT Power Module

Table 5 Switching Characteristic, Inductive Load

Parameter Symbol Conditions Min Typ Max Unit
Turn-on delay time tdon - 205 -
Rise time tr R 60 -
: T,j = 25°C ns
Turn-off delay time t v ’ - 350 i,
y doff Vee = 900V,
Fall time ts Ic = 450A, - 485 -
Vee = -15/15V,
- - 111 -
Turn-on energy Eon RG(on): O.SlQ,RG(gff): 0.51Q
Turn-off energy Eoif - 89 - mJ
Total switching energy E - 200 -
Turn-on delay time tdon - 250 -
Rise time ty - 75 -
o 0 ns
Turn-off delay time tao T, = 150°C, . 400 -
Vcc = 900V,
Fall time ts Ic = 450A, - 630 -
VGE = -15/15V,
- - 157.3 -
Turn-on energy Eon Roon= 0.51Q,Ra(em= 0.51Q
Turn-off energy Eoif - 111.8 - mJ
Total switching energy Es - 269.1 -
T,j = 175°C,
Vce = 1000V, . 1800 -
Short circuit current Isc Vee = 15V, A
VceEmax = Vces 'LSCE*di/dt
Tp<6 uUsS
Table 6 Diode Recovery Characteristics
Parameter Symbol Conditions Min Typ Max Unit
Reverse recovery Time T — oro - -
y " ij = 25°C, 615 ns
Peak reverse recovery current lrrm Vee =900V, - 440 - A
Ic = 450A,
Reverse recovery charge Qrr Vee = -15/15V, - 107 - pcC
Reverse recovery energy Erec Ra(on= 0.51Q,Re(m= 0.51Q - 56.8 - mJ
Reverse recovery Time T _ 0 - -
y rr ij =150°C, 1095 ns
Peak reverse recovery current lrrm Vee = 900V, - 510 - A
Ic = 450A,
Reverse recovery charge Qrr Ve = -15/15V, - 196 - pcC
Reverse recovery energy Erec Re(en= 0.510Q,Re(ei= 0.51Q - 111.1 - mJ
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Table 7 Module Characteristics

Industrial IGBT Power Module

Parameter Symbol

Conditions Value Typ
Isolation test voltage VisoL RMS, f =50 Hz, t = 1min 3.4 kV
Material of module baseplate Cu+Ni
Internal isolation Basic insulation Al,O3
Mounting torque of screws to heat Me M5 3.0-6.0 N-m
sink
Mounting torque of screws to M M6 3.0-6.0 N-m
terminals
Comperative tracking index CTI >175
Table 8 NTC-Thermistor
Parameter Symbol Conditions Min Typ Max Unit
Rated resistance R25 TC =25°C - 5 - kQ
Deviation of R100 AR/R TC =100°C, R100 =493 Q -5 - 5 %
i R2 = R25 exp[B25/50(1/T2-
B-value B25/50 1/(298,15K))] - 3375 - K
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Industrial IGBT Power Module

Characteristics Diagrams

Fig.1 Typical Output Characteristic, IGBT, Inverter Fig.2 Typical Output Characteristic, IGBT, Inverter
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Fig.3 Typical Output Characteristic, IGBT, Inverter Fig.4 Switching losses, IGBT, Inverter
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Fig.5 Switching losses, IGBT, Inverter Fig.6 Reverse bias safe operating area (RBOSA),
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Industrial IGBT Power Module

Characteristics Diagrams

Fig.7 Capacity characteristic, IGBT, Inverter Fig.8 Transient thermal impedance IGBT, Inverter
C= f (VCE) ZthJC = f (t)
f =100 KHz, Vee = 0V, Ty= 25°C

Fig.9 Forward characteristic, Diode, Inverter Fig.10 Switching losses, Diode, Inverter
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Fig.11 Switching losses, Diode, Inverter Fig.12 Temperature characteristic, NTC - Thermistor
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Industrial IGBT Power Module

Characteristics Diagrams

Fig.13 Transient thermal impedance Diode, Inverter
Zinyc = (1)
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Industrial IGBT Power Module

Package Information

Circuit Diagram
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Industrial IGBT Power Module

Package Outlines
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