suspPm™
LWH300G604 600V 300A 2-Pack IGBT Module

Features Pr: eIlmlnary data
» Trench & field stop technology
- Low turn-off losses EE
- Positive temperature coefficient s E!
- High ruggedness .
» Free wheeling diodes with fast and soft reverse recovery \Q// .
» Industrial standard package with copper base plate B

* High thermal performance

Applications

*  Welder / Power supply
* UPS/Inverter
* Industrial motor driver

SUSPM3

108 x 62 x 29.9 mm

Absolute Maximum Ratings T = 25°C unless otherwise noted

Item Symbol Conditions Value Units
VcEs 600 \%
VGEs +20 \%
| @T;=175°C, Tc = 25 °C, Continuous 300 A
c @T; =175 °C, T¢ = 80 °C, Continuous 240 A
IGBT :
lem @Tc= 80°C,tp=1ms 480 A
Tj Operating Junction Temperature (") -40~125 °C
Po @T;=175°C, Tc=25°C 900 W
@T;=175°C, Tc =80 °C 500 w
VRRM 600 \%
Ir 300 A
Diode
IFRM to=1ms 600 A
Tj Operating Junction Temperature “(!) -40~125 °C
Tstg Storage Temperature -40~125 °C
Viso @ AC 1minute 2500 \%
Module My Main Terminal Mounting Torque (M6) 2.5~6.0 Nm
Mg Heat Sink Mounting Torque (M6) 3.0~6.0 Nm
w Weight 350 g
Internal Circuit & Pin Description
Pin Number Pin Name Pin Description -
1 C2E1 Output
2 E2 Negative DC Link Output \ ° 7
3 c1 Positive DC Link. Outf)ut 1 L;.:\‘_TJ 2 gy - 3
4 G1 Gate Input for High-side
5 E1 Emitter Input for High-side 5
6 G2 Gate Input for Low-side 4
7 E2 Emitter Input for Low-side

(Note *1) The Maximum junction temperature of chip is 175°C
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LWH300G604

Electrical Characteristics of IGBT and Diode T = 25°C unless otherwise noted
Static Characteristics

Symbol Parameter Test Conditions Min Typ Max Units
BVcEes C-E Breakdown Voltage Vge =0V, Ig =250 uA 600 B B v
Ices C-E Cut-Off Current Vee = Vees: Vee =0V - - 250 bA
lces G-E Leakage Current Ve = Vges, Vce=0V - - - nA
VGE(th) G-E Threshold Voltage Ve = Vce: Ic =300 mA - 75 - Vv
Verat Collector to Emitter Ilc=300A,Vge=15V,Tc=25°C - 2.0 - \Y;
(sat) Saturation Voltage Ic=300 A, Vge = 15V, To = 125 °C R 24 § v

Dynamic Characteristics
Symbol Parameter Test Conditions Min Typ Max Units
Vge £15V, Ve =400 V

Isc Short Current Vee < Vees, Tj =125, Tp < 5.5us - 1100 - A
Cies Input Capacitance - 19.8 - nF
C Output Capacit Ve =30V, Vee =0V 0.9 F

oes utput Capacitance f =1MHz Tg=25°C - . - n
Cres Reverse Transfer Capacitance - 0.5 - nF

tq(on) Turn-On Delay Time - 325 - ns

t Rise Time - 221 - ns

ty(off) Turn-Off Delay Time Tc=125°C,Rg=15Q _ 421 _ s
’ L =50 pH, Vpc =300 V

! - -

i Fall Time Vge =15V ~-15V 64 ns
Eon Turn-On Switching Loss Ic=300A - 24.6 - mJ
Eof Turn-Off Switching Loss - 9.1 - mJ
Eis Total Switching Loss - 33.7 - mJ
Qq Total Gate Charge - 600 - nC
Qge Gate-Emitter Charge Vge=0V ~+15V - 275 - nC
Qqc Gate-Collector Charge - 250 - nC

Electrical Characteristics of Diode
Symbol Parameter Test Conditions Min Typ Max Units

) Ir =300 A Tc=25°C - 1.8 -

Vg Diode Forward Voltage _ \%
Vge = 0V Tc=125°C - 1.7 B
Tc=25°C - 363 -

tr Diode Reverse Recovery Time ns
Tc=125°C - 475 -

| Diode Peak R R c ‘ Rg=15Q Tc=25°C - 59 - A

iode Peak Reverse Recovery Curren —
RRM v L =50 uH Te=125°C ; 91 -
Vpc =300V T 25C

. Vge =15V ~-15V c=25° - 76 -

Q Diode Reverse Recovery Charge GE C

" v 9 Ic=300 A Tc=125°C - 19.2 - !

Tc=25°C - 0.8 -
E. Diode Reverse Recovery Energy mJ
Tc=125°C - 2.4 -
Thermal Characteristics
Symbol Parameter Test Conditions Min Typ Max Units
R(h(J_C) Thermal Resistance (IGBT Part) Junction-to-Case - 0.16 - °C/IW
Rinw-c)p Thermal Resistance (Diode Part) Junction-to-Case - 0.25 - °C/W

* This specifications may not be considered as an assurance of characteristics and may not have same characteristics

in case of using different test systems from @LSIS. We therefore strongly recommend prior consultation of our engineers.
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LWH300G604
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Fig 1. Typical IGBT Output Characteristics

600

R N A / _________ L
500 ot
""""""""""""" T;=25 C/
<400 —T-=125 C—
> p
] paTa ke
£ 300 -
3 ’
(&) 2
= ;
3 200 / :
3 .
3 / .
100
.
0 1 2 3 4

Collector-Emitter Voltage, V. [V]

Fig 3. Typical IGBT Output Characteristics
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Fig 5. Typical Switching Time vs. Collector Current
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Fig 2. Typical IGBT Output Characteristics
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Fig 4. Typical Diode Forward Characteristics

Time [ns]
ai\)

t,(off)

—

t,(on

) — |

/

R;=15Q Vi =15V~-15V"
L =50uH
0 200 400

Collector Current, | _ [A]

600

Fig 6. Typical Switching Time vs. Collector Current
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LWH300G604
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Fig 11. Typical Recovery Characteristics of Diode Fig 12. Typical Recovery Characteristics of Diode
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LWH300G604
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Fig 13. Typical Diode Switching Loss
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15. Typical Gate Charge Characteristics
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Fig 16. Case Temperature vs. Collector Current

400 1
300
<
£ 200 § 0.1 -
3] 5 7
O
L& 100
/
i 1 2 3 4
ri[K/W]: 0.004 0.011 0.087 0.050
tau[s]: 0.00006 0.00022 0.01571 0.07712
0 0.01 i Pl EE! P
0 10° 107 107 10’
Case Temperature, T_ [C] t[s]
Fig 17. Case Temperature vs. Diode Current Fig 18. Typical IGBT Thermal Impedance
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Fig 19. Typical Diode Thermal Impedance
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LWH300G604

Package Dimension(Dimension in mm)
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