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1200V 35A PIM IGBT Module

Features
e  Trench Field Stop technology
e  Low saturation voltage b4l
e  10us Short Circuit current
e  Low turn-off losses
e  Positive temperature coefficient L

Applications
e  AC Motor Drives EZPIM 2B
e  Motion / Servo Drives
e Inverter and Power supplies
B Absolute Maximum Ratings T1)=25°C unless otherwise noted
Item Symbol Parameter Conditions Value Units
VRRM Repetitive Peak Reverse Voltage 1600 v
Diode IEAY Forward Current per Diode s A
Rectifier IFsM Surge Forward Current (Chip level) @ t° = 10 ms, half sine wave 320 A
Izt Izt - Value (Chip level) @ tP = 10 ms, half sine wave 648 A2S
Ti Operating Junction Temperature *(1) - 40 ~ 150 ™
VCES Callector-Emitter Breakdown Voltage - 1200 v
VGES Gate-Emitter Peak Voltage - + 20 v
Inlfe?;r = DC Collector Current @ Tj=150 *C, Tc =100 °C 35 A
@ Tj=150 *C, Tc=25 *C 70 A
IcM Repetitive Peak Forward Current tp = 1ms 70 A
PO Maximum Power Dissipation @Ti=175°C,Tc=80°C 250 W
Tj Operating Junction Temperature *(2) - A0 ~ 175 o
VRAM Repetitive Peak Reverse Voltage - 1200 v
IE DC Forward Current as A
IEJZ:; IFRM Repetitive Peak Forward Current @tr=1ms T0 A
2t @ Tj= 125 °C, t = 10ms, V=0V 110 A2S
Tj Operating Junction Temperature *(1) - A0~ 175 R
VCES Caollector-Emitter Breakdown Voltage - 1200 W
VGES Gate-Emitter Peak Voltage - + 20 v
Ic DC Collector Current @ Tj=150"C, Tc =100 °C 35 Iy
ieBt lepuise Repelitive Peak Collector Current @F=1ms 50 A
FD Maximum Power Dissipation @Tj=150°C,Tc=25"C 250 W
Ti Operating Junction Temperature *(2) - A0 ~ 175 ™
VRRM Repetitive Peak Reverse Voltage - 1200 v
IF DC Forward Current 20 A
girgi: IFRM Repetitive Peak Forward Current @tr=1ms 40 A
It @ Tj= 125 °C, t= 10ms,V =0V 70 AZS
Tj Operating Junction Temperature *(1) - -40 ~ 175 G
Tstg Storage Temperature - -40~125 C
Module Visa Isolation Voltage @ AC Tminute 2500 v
W Weight - 3\ g
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B Electrical Characteristics of IGBT and Diode Tj= 25°C unless otherwise noted
o IGBT-Inverter Characteristics

Symbol Parameter Test Conditions Min Typ Max Units
BVCES C-E Breakdown Voltage VGE =0V, IC = 250 p& 1200 -
ICES C-E Cut-Off Current WCE = VCES, VGE=0V - . 1 mA
IGES G-E Leakage Current VGE = VGES, VCE=0V - - + 400 | na
VGE(th) G-E Threshold Voltage VGE = VCE, IC = 1.0mA 6.0 - 7.0 v
Rgint Internal Gate Resistance - 36 - 0
Collactar to Emitter IC=35A VGE=158V Tj=25°C 1.70 210 2.50 W
VCE(sat) Saturation Voltage IC=35A VGE=15V, Tj= 125 °C - - - v
Cies Input Capacitance - 1.45 - nF
Coes Output Capacitance VCE=25V,VGE=0V - - - nF
Cras Reverse Transfer Capacitance f=1MHz T)=25°C - 0.05 - nF
td{on) Turn-0On Delay Time - 60 - ns
Ir Rize Tirme - 3B - ns
td{aff) Tum-Off Delay Time Tj=25°C.RG=120 - 265 - ns
tf Fall Time WVDC = 600 WV - 130 - s
Ean Turn-On Switching Loss VGE |T:1=5 3""'5;'15 v = 2.05 = .
Eoff Turn-Off Switching Loss - 212 - m.J
td{on) Tum-0On Delay Time - 61 - ns
Ir Rize Time - 41 - ns
td{off) Tum-0ff Delay Time Tj=125°C.RG=12 0 - 311 = ns
tf Fall Time VDC = 600 WV - 180 - ns
Eon Turn-On Switching Loss VGE ::15 ;5;_15 v - 304 - m.J
Eoff Turn-Off Switching Loss - 3.02 - m.J
td{on) Tum-0On Delay Time - 62 - ns
Ir Rise Time - 42 - s
td{aff) Tum-Off Delay Time Tj=150°C,RG =12 0 - 35 - ns
tf Fall Tirne WVDC = 600 V - 220 - s
Eon Turn-0On Switching Loss VIGE ::15 ;5;_15 v = 342 = m.J
Eoff Turn-Off Switching Loss - 332 - mJ
ISC Shart Current VCE : Sggé_&#:ﬂ%g;c ?EFE: g 10us - 140 - A
o Diode-Inverter Characteristics
Symbol Parameter Test Conditions Min Max Units
IF =35 A Tj=25°C 16 | 20 245 W
WF Diode Forward Voltage VGE = oV Tj=125°C - _ R
trr Tj=25°C - 133 - s
Diode Reverse Recovery Time Tj= 125 °C N N N
[ Diode Peak Reverse Recovery IF=35 A Tj=25"C B 20 B A
Current diF/dt =700 Afps | 11=125°C - i -
ar Di vees1sv |1=B¢C ] - 14 - uC
iode Reverse Recovery Charge Tj=125°C - - -
Eer Diode Reverse Recovery Energy 1:1:12:5?: N D.:?E - mJ
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B Electrical Characteristics of IGBT and Diode 1= 25°C unless ctherwise nated

o Diode Rectifier Characteristics

Symbol Parameter Test Conditions Min. Typ. Max. Unit
lF=354 , T,=25°C - 14 15 W
W Forward Voltage
[z=35A , T)=150°C - - W
We=16000, T,=25°C - 100 pA
I Reverse Leakage Current
Ve=1600V, T,=150°C - 1 M
o IGBT-Brake Chopper Characteristics
Symbol Parameter Test Conditions Min Typ Max Units
BVCES C-E Breakdown Voltage WGE = 0V, IC = 250 pA 1200 -
ICES C-E Cut-Off Current VICE = VCES, VGE =0 V . . 1 mA
IGES G-E Leakage Current VGE = VGES, VCE =0V . . 2400 | nad
VGE(th) G-E Threshold Voltage VGE = VCE, IC = 1.0m#A 6.0 - 7.0 W
Rgint Internal Gate Resistance - 36 - 0
Collector to Emitier IC=35A VGE=15V. Tj=25°C | 170 | 210 | 250 | W
VCE(zat) Saturation Voltage IC=354 VGE=15V, Tj= 125 *C - - - W
Cies Input Capacitanee - 1.45 - nF
Coes Output Capacitance VCE=25V VGE=0V - - - nF
Cras Reverse Transfer Capacitance f=1MHz Tj=25°C - 0.05 - nF
tdion) Tum-0On Delay Time = &0 = s
ir Rise Time - 38 - s
tdi{off) Tum-Off Delay Tirme T)=25°C.RG=12 0 - 265 - ns
tf Fall Tirmne VDC = 600 V - 130 - ne
Ean Turn-On Switching Loss VGE E‘:Lﬁ ;-’5;-15 v . 205 R mJ
Eoff Turn-Off Switching Loss - 212 - miJ
td{on) Tum-On Delay Time . &1 . ns
ir Rise Time - 41 - ns
td{aff) Tum-Off Delay Time T|=125°C.RG =12 0 - 311 - ns
tf Fall Tirne VDC = 600V - 180 - ns
Eon Turn-On Switching Loss VGE |T:1=5 ;5;_15 v - .04 - mJ
Eoff Turn-Off Switching Loss - 3.02 - i
tdion) Turn-On Delay Time = 62 = e
ir Rize Time - 42 - ns
td{off) Turm-Off Delay Time Tj= 150 °C,RG = 12 0 - 315 - ns
tf Fall Tirmne VDC = 800 V - 220 - e
Ean Turn-On Switching Loss VGE |T:1=5 ;5;_15 v - 342 - mJ
Eoff Turn-Off Switching Loss - 332 - mJ
VGE =15 V, VCC = 900 W
ISC Short Current - 140 - A

WCE = VCES, T) =150°C, TP = 10us
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o Diode-Brake Chopper Characteristics

Symbol Paramaeter Test Conditions Min Typ Max Units
IE =55 A Ti=25°C 1.6 20 245 W
VF Diode Forward Voltage VGE = oV Tj=125°C - R .
tri Ti=25°C - 133 - e
Diode Reverse Recovery Time T)=125°C - - -
st Diode Peak Reverse Recovery P35 A Tj=25°C i 20 i A
Current i /dt = 700 Afus Tj=125°C i B ~
arr _ VR = 600 V Tj=25°C - 14 - ue
Diode Reverse Recovery Charge VGE =15V Tj=125°C _ - B
Err Tj=25°C - 0.25 - rmd
Diode Reverse Recovery Energy T)= 125 °C N B} -
o NTC Thermistor Characteristics
Symbol Parameter Test Conditions Min Typ Max Units
R25 Rated resistance TC =25°C - 5.00 ki3
ARIR Deviation of R100 TC=10°C R100=493 01 -5 - 5 %
P25 Power Dissipation TC=25"C - - 20.0 v
= — R = Roexp[Bog oo 1/T2-1/(298.15K))) - 3375 - K
Bosg B-Value R = Roexp[Bo oo 1/T2-1/(288.15K))) - 34N - K
= - R 2= Rocep[Bag pngl 1/T2-1/{298.15K))] - 3433 - K
o Module Characteristics
Symbol Parameter Test Conditions Min Typ Max Units
Ls Stray Inductance - 30 - fH
::i:ii Module Lead Resistance Terminal to chip - g% - md}
Tharmal Resistance (J-C) Junction-to-Case(per IGBT-Invarter) - 0.55 0.60 KW
Thermal Resistance (J-C) Junction-to-Case(per Diode-Imverter) - 0.79 0.89 KW
Rth{J-C} Thermal Reslstance (J-C) Junction-to-Case(per Diode-Rectifier) - 0.95 1.10 KW
Thermal Resistance (J-C) Junction-to-Case(per IGBT-Brake) - 0.55 0.60 KW
Thermal Resistance (J-C) Case-lo-Heatsink{per Dicde-Brake) - 0.79 0.89 KW
Mounting force per Clamp 40 - 80 M
] Waight - 39 - g
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Figure 1. Typical Output Characteristics IGBT-inverter Figure 2. Typical Output Characteristics IGBT-inverter
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Figure 3. Typical Transfer characteristics IGBT-inverter Figure 4. Switching Energy vs Gate Resistor IGBT-inverter
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Figure 5. Switching Energy vs Collector Current IGBT Figure 6. Reverse Biased Safe Operating Area IGBT
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Figure 7. Diode Forward Characteristics Diode -inverter
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Figure 9. Switching Energy vs Forward Current Dicde
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Figure 8. Switching Energy vs Gate Resistor Diode -inverter

4.0
Veg=600V —Erec,Twj=125C
3.5 =33 | Erec,Tvj=150"C
Vizes115V
3.0 X
'E' 25
@ 20
wl
1.5
1.0
05
0
0 20 40 g0 &0 100 120
Rg (0>
Figure 10. Transient Thermal Impedance of Dicde and IGBT
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Figure 12. Typical Output Characteristics IGBT
- brake chopper
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Figure 13. Diode Forward Characteristics Diode Figure 14. NTC Characteristics
= brake chopper
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Minternal Circuit Diagram
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B Package Dimension (Dimension in mm)
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