Features

® Low Vcesan

® Vcgsat) With positive temperature coefficient

Applications

® Inverter for motor drives AC and DC servo drives
® High power converters

® UPS systems

XYA450R120DUD3E1EA

Industrial IGBT Power Module

Table 1 Key Performance and Package Parameters

VCE(sAT) )
Type Vce Ic (Ty = 25°C, Ic = 450A, Vee = 15V) Tvjmax Package
IGBT 1200V 450A 1.50Vv 175°C D3
Table 2 Absolute Maximum Ratings (Ta = 25°C)
Parameter Symbol Conditions Value Unit
Collector emitter voltage Vce Tyi=25°C 1200 \Y
Continuous DC collector lene Tc = 90°C 450 A
current
Repetitive peak collector _
current lcru Tp=1ms 900 A
Continuous DC forward
IF 450 A
current
Repetitive peak forward
IFRM Tp=1ms 900 A
current
Gate Emitter Voltage Vee Tvj= 25°C +20 v
Junction temperature Ty -40to +175 °C
Storage temperature Tstg -40 to +125 °C
Operating virtual junction Tviop -40 to +150 e

temperature
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XYA450R120DUD3E1EA

Table 3 Thermal Resistance

Industrial IGBT Power Module

Parameter Symbol Conditions Min Typ Max Unit
IGBT Thermal resistance
_ _ R i Per IGBT - 0.084 - °CIW
junction - case
Diode Th | resist
lode Thermatresistance R e Per diode - 0125 | - | °C/w
junction - case
Table 4 Static Characteristics
Parameter Symbol Conditions Min Typ Max Unit
Collector emitter voltage Verces | Tvi=25°C 1200 - - \4
Vee = 15V, Ic = 450A, 1.50
VcEsat Tvj=25°C ) ] )
(terminal) | Vee = 15V, Ic = 450A, ) 1.82 i
Collector emitter saturation volt ———— . v
ollector emitter saturation voltage Vet = 15V, Ic = 450A, L
Veesat | Tyi=25°C ] ' ]
(Chip) Vee = 15V, Ic = 450A,
- 1.70 -
Tyj = 175°C
Vee = 0V, Ic = 450A, 165
Ve Tyj = 25°C ) ' )
(terminal) | Vee = OV, Ic = 450A, i 178 i
Diode f d volt Ty = 175°C Y
iode forward voltage Vee = 0V, Ic = 450A, 160
VE ij = 25°C i ' i
(Chip) Vee = 0V, Ic = 450A,
- 1.70 -
Tyj=175°C
Gate-emitter threshold voltage Veen) VcEe = VGE, Ic = 9mA 5.00 5.60 6.20 \Y
Vce = 1200V, Vee = 0V,
Zerrro g?te voltage collector legs i i 100 UA
curre Ty = 25°C
Gate-emitter leakage current lces Vee = £20, Vce= 0V, -100 - 100 nA
Input capacitance Cies - 65.0 -
Vee =0V,
Output capacitance Coes Vce =25V, - 1.81 - nF
] f = 100kHz
Reverse transfer capacitance Cres - 0.39 -
Gate input resistance Re f=1M Hz - 0.80 - Q
Vee=-15Vto 15V,
Gate charge - 3.17 - C
g Q| Vee=600V H
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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 - 290 -
Rise time tr - 75 -
ns
Turn-off delay time tdoff Tyj = 25°C, - 400 -
Vee = 600V, Ic = 450A,
Fall ti - 120 -
all time i Vae = -15/15V,
Turn-on energy Eon Ra(om=0.6Q,Rs(0f= 0.6Q - 22.6 R
Turn-off energy Eof - 38.7 - mJ
Total switching energy Ets - 61.3 -
Turn-on delay time tdon - 305 -
Rise time tr - 85 -
o 0 ns
Turn-off delay time taoft Ty =175°C, - 490 .
Vcec = 600V, Ic = 450A,
Fall time tr Vee = -15/15V, - 240 -
Ra(onm= 0.6Q,Rc ()= 0.6Q
Turn-on energy Eon - 44.0 -
Turn-off energy Eott - 55.6 - mJ
Total switching energy Ets - 99.6 -
Ty = 175°C,
Short circuit current I Vee =800V, Vee = 15V, 1400 A
s¢ Vcemax = Vces -Lsce*di/dt i i
Tp< 6 US
Table 6 Diode Recovery Characteristics
Parameter Symbol Conditions Min Typ Max Unit
Reverse recovery time T - 180 - ns
| Ty = 25°C,
Peak reverse recovery current rrm Vee = 600V, Ic = 450, - 34.1 - A
Reverse recovery charge Qrr Vee = -15/15V, - 370 - uc
Ra(on) = 0.6Q, Rac(off) =0.6Q
Reverse recovery energy Erec - 12.8 - mJ
Reverse recovery time T - 370 - ns
Tvj = 175°C,
Peak reverse recovery current Irrm Vee = 600V, Ic = 450A, - 395 - A
Reverse recovery charge Qrr Vee = -15/15V, - 62 - uc
Ra(on) = 0.6Q, RG(off) =0.6Q
Reverse recovery energy Erec - 23.5 - mJ
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Table 7 Module characteristics

Industrial IGBT Power Module

Parameter Symbol Conditions Value Typ
RMS, f = 50 Hz,
Isolation test voltage VisoL . 3.4 kv
t=1min

Material of module baseplate Cu+Ni
Internal isolation Basic insulation Alz03
Mounting torque of screws to heat sink M5 3.0-6.0 N-m
Mounting torque of screws to terminals M6 3.0-6.0 N-m
Creepage distance dcreep terminal to heatsink 15.0 mm
Creepage distance dcreep terminal to terminal 13.0 mm
Clearance dciear terminal to heatsink 12.5 mm
Clearance dciear terminal to terminal 10.0 mm
Comperative tracking index CTI >200
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 %
B-value B2s/50 | R2=R25exp [B25/50(1/T2 | 3375 ; K

1/(298,15K))]
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Industrial IGBT Power Module

Characteristics Diagrams

Fig.1 Typical Output Characteristic, IGBT, Inverter
lc= f(Vce) / (terminal)

Vee = 15V
900 : ‘
800 |- — Tvj=25°C
i //
600 /
500
<
T 400 /
300 /
200 /
100 J
0
00 05 10 15 20 25 30 35
Vee [V]
Fig.3 Typical Output Characteristic, IGBT, Inverter
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Fig.5 Switching losses, IGBT, Inverter
E = f(Rg)
Ic = 450A, Vce = 600V, Vee = £15V
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Fig.2 Typical Output Characteristic, IGBT, Inverter
lc = f(Vce) / (terminal)
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Fig.4 Switching losses, IGBT, Inverter
E =f(Ic)
Reoff = 0.6Q, Rcon = 0.6Q, Vce = 600V, Vee = 15V
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Fig.6 Reverse bias safe operating area(RBOSA),
IGBT, Inverter
Ic = f(VcE)
Rooff = 0.6Q, Ve = +15V, Tyj = 175°C
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Industrial IGBT Power Module

Characteristics Diagrams

Fig.7 Capacity characteristic, IGBT, Inverter
C=f(Vce)
f=100KHz, Vee = 0V, Ty= 25°C

Fig.9 Forward characteristic, Diode, Inverter
Ir = f(VE) / (terminal)
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Fig.11 Switching losses, Diode, Inverter
Erec = f(RG)
\3/00E =600V, Ir= 450A
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Fig.8 Transient thermal impedance IGBT, Inverter
Zinac =f (1)

Fig.10 Switching losses, Diode, Inverter
Erec = f(IF)
Vce = 600V, Reotf = 0.6Q, Reon = 0.6Q, Vee = +15V
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Fig.12 Temperature characteristic, NTC - Thermistor
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Industrial IGBT Power Module

Characteristics Diagrams

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

Package Information
Circuit Diagram

Package Outlines
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