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Product Datasheet

PIM Module
IGBT Module

S2 Module with low loss IGBT and Fast recovery diode.

Feature
oL ow Vcgsary Trench IGBT technology

o 10ps short circuit capability
eMaximum junction temperature 175C

Applications

elnverter for motor drive
eAC and DC servo drive amplifier
eUninterruptible power supply

Appearance

Maximum Ratings of Inverter IGBT (T,;=25 ‘C unless otherwise noted )

Items Symbol Conditions MaximumsRating = Units
Collector-emitter voltage Vces 1200 \Y,
Gate-emitter voltage Vees +20 \%
Collector current lc Ty=25¢C 70 A
T,=100C 35 A
Pulsed collector current lcmv tp=1ms 70 A
o Vee<15V,Vc=600V,ts=10us
Short circuit current lsc Vormm=Voes-Log -dildt 160 A
Maximum power dissipation Po  T=25°CyI,=150°C 210 w
Electrical Characteristics of Inverter IGBT (T,,=25 C unlgss\otherwise noted )
Items Symbol Conditions Min. typ. Max, Units
Collector-emitter breakdown voltage Vees! Vee=0V,lc=1mA 1200 \
Collector -emitter leakage current lees™. Vce=1200V,Vge=0V 2.0 mA
Vee=20V,Ve=0V 400 nA
Gate leakage current, forward loEs Veg=-20V.Voe=0V 400 1A
Gate threshold voltage Veew) Vee=Veelc=24mA 5.0/5.8 7.0 \Y,
Collector-emitter saturation voltage Veesat VGE:15V’|C:35A’TVJ::25OE 1922 v
VGE=15V,IC=35A,Tvj=125°C 2.1 vV
Integrated gate resistor Raint  F=1M;Vp=1V 6.0 0
Input capacitance Cies Vee=25V 2.50 nF
Output capacitance Coes Vge=0V 0.20 nF
Reverse transfer,eapacitance Ces f=1MHz 0.09 nF
Total gate charge Qg  Vee=t15V 0.33 uC
TL.Jrn-c.m delaytime tacon) VCC=600V 90 ns
Rise time t, VGE=+15V 30 ns
Turn-off delay time tao  1C=35A 420 ns
Fall time te RG=22Q 70 ns
Turn-on energy loss per pulse Eon Ind_ucti\:e Load 4.10 mJ
Turn-off energy loss per pulse Eoft Tvj=25°C 3.60 mJ
TLlJrn-cl)n delay time tacon) VCC=600V 90 ns
Rise time t, VGE=+15V 50 ns
Turn-off delay time taoy  1C=35A 520 ns
Fall time te RG=22Q 90 ns
Turn-on energy loss per pulse Eon InQucti\:e Load 5.7 mJ
Turn-off energy loss per pulse Eoft Tvj=25°C 4.20 mJ
Temperature under switching conditions Tyjop -565 150 T
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Maximum Ratings of Inverter Diode

Items Symbol Conditions Maximum Rating Units
Repetitive peak reverse voltage Vrrm  T,=25C 1200 V
Diode continuous forward current 13 T=25°C 70 A

T,=100C 35 A

Diode maximum forward current lev  tp=1ms,T,=25C 70 A
Electrical s Characteristics of Inverter Diode (T,=25C unless otherwise noted)

Items Symbol Conditions Min. typ. Max. “Units
Diode forward voltage Ve :E:ggﬁ%}:?g;gc ]; x
Diode peak reverse recovery current I VCE=600V,IF=35A 45 A
Diode reverse recovery charge Q,  dIF/dt=900A/us 4440 uC
Reverse recovery energy Eo. | TVI=25°C 1.55 mJ
Diode peak reverse recovery current ler VCE=600V,IF=35A 46 A
Diode reverse recovery charge Q, |dIF/dt=900A/us 8.40 nC
Reverse recovery energy Eo TVi=25°C 3.10 mJ
Maximum Ratings of Rectifier Diode

Items Symbol Conditions Maximum Rating | Units
Repetitive peak reverse voltage Vrrm | Tc=25TC 1600 \%
Maximum RMS forward current per chip lerwsm | TC=70°C 50 A
Maximum RMS current at rectifier output lrmsm | TC=7Q°C 50 A
Surge forward current lesm  Tvj=Z0°C,tp=10ms 400 A
12t - value It { tp=10ms, Tvj=25°C 900 A’s
Electrical s Characteristics of Rectifier Diode (T,=25C unless otherwise noted)

Items Symbol Conditions Min. typ. Max, Units
Forward voltage Ve [F=35A,T,;=25C 1.00 \%
Reverse current I Vce=1600V 2.00 mA
Temperature under switching cenditions Tyjop -40 150 T
Maximum Ratings of Inverter Brake IGBT (T,;=25 ‘C unless otherwise noted )

ltems Symbol Conditions Maximum Rating Units
Collector-emitter voltage VcEs 1200 \%
Gate-emitter voltage Vaes +20 \
Collector/Current lc Ty=25¢C 50 A

T,=100C 25 A
Pulsed, collector current lem  [tp=1ms 50 A
o Vge<15V,Vc=600V,tp=10us

Short circuit current lsc Veorma=Veogs-Locg -dildt 90 A
Maximum power dissipation Po  T=25°C,T,=150C 160 w
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IGBT Module
Electrical Characteristics of Brake IGBT (T,=25 C unless otherwise noted )
Items Symbol Conditions Min. typ. Max. Units
Collector-emitter breakdown voltage Vees  Vee=0V,lc=1mA 1200 \Y
Collector -emitter leakage current lces | Vee=1200V,Vge=0V 1.0 mA
Vee=20V,Ve=0V 100 nA
Gate leakage current, forward lces Veg=-20V.V e =0V 100 nA
Gate threshold voltage Veea Vee=Vce,lc=24mA 5.0 568 7.0 V
, i Vee=15V,Ic=25A,T,=25C 19 22 \Y,
Collector-emitter saturation voltage VeEsat Vee=15V,1c=25 A,TV;: 125°C 21 v
Integrated gate resistor Reint  F=1M;Vp=1V 0.0 Q
Input capacitance Cies V=25V 1.40 nF
Output capacitance Coes |Vee=0V 0.10 nF
Reverse transfer capacitance Crs =1MHz 0.05 nF
Total gate charge Qq V=600V, Vge=15V,I;=25A 0.20 uC
Turn-on delay time tacon) Ve=600V 160 ns
Rise time t Vge=t15V 30 ns
Turn-off delay time taofy  1c=25A 330 ns
Fall time t RG=20Q 70 ns
Turn-on energy loss per pulse E,, Inductive Load 1.85 mJ
Turn-off energy loss per pulse Eor Ty=25C 1.43 mJ
Turn-on delay time ta(on) V=600V 170 ns
Rise time t; V=t 15V 40 ns
Turn-off delay time taofy  lg=25A 430 ns
Fall time % RG=20Q 150 ns
Turn-on energy loss per pulse E g “.Inductive Load 2.50 mJ
Turn-off energy loss per pulse Eot Ty=25C 210 mJ
Temperature under switching conditions Ty op -55 150 T
Maximum Ratings of Brake Diode
Items Symbol Conditions Maximum Rating Units
Repetitive peak reverse voltage Vrrm  T,=25C 1200 V
Diode continuous forward current 13 T=25°C 30 A
T,=100C 15 A
Diode maximum forwardvcurrent lev  tp=1ms,T,=25C 30 A
Electrical s\Characteristics of Brake Diode (T,=25°C unless otherwise noted)
Items Symbol Conditions Min. typ. Max, Units
, [=15A,T,=25C 1.7 \Y,
Diode ‘fonward voltage Ve IF:15A,TVJ:125°C 17 v
Diode peak reverse recovery current (. Vee=600V,IF=25A 20 A
Diode reverse recovery charge Q,, |dIg/dt=900A/us 1.50 uC
Reverse recovery energy Ee. Ty=25C 0.40 mJ
Diode peak reverse recovery current I Vce=600V,IF=25A 30 A
Diode reverse recovery charge Q, |dIg/dt=900A/us 2.70 nC
Reverse recovery energy Eec Ty7=25C 0.90 mJ
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IGBT Module
Characteristics of NTC (T,,=25°C unless otherwise noted)
ltems Symbol Conditions Min. typ. Max. Units
Rated resistance Ras 5.00
Deviation of R100 AR/R Tc=100°C, Rygo =493 W -5 5 %
Power dissipation Ps 20.0 mwW
B-value Basiso  Ra=Ras €xp [Basjso(1/T2-1/(298,15 K))] 3375 K
B-value B25/70 R2=R25 exp [B25/70(1/T2-1/(298,15 K) 3411 K
B-value Basio0  R2=Ras exp [Bas/100(1/T2-1/(298,15 K))] 3433 K
Thermal Characteristics
ltems Symbol Min. typ. Max. ¢ Units
Thermal resistance, junction to case for Inverter IGBT Rinjc 0.60 T/W
Thermal resistance, junction to case for Inverter Diode Rinj-c 0.95 TC/W
Thermal resistance, junction to case for Rectifier Diode Rihjc 1.00 C/wW
Thermal resistance, junction to case for Brake IGBT Rinj-c 1.20 C/W
Thermal resistance, junction to case for Brake Diode Rihjc 230 CT/W
Thermal resistance, case to sink Rinc-s 0.03 CIW
Module Characteristics
ltems Symbol Conditions Min.‘ typ. ‘Max. Units
Material of module baseplate Cu
Internal isolation terminal.to terminal Al,O4
Isolation test voltage Visoo |[RMS, f=50HzZ t=1min. 2.5 kV
Stray inductance module Lsce 30 nH
Mounting torque for modul mounting M Screw M5 3.0 5.0 Nm
Storage temperature range Tste -55 150 T
Weight of Module Wi 170 g
Internal Circuit:
P P1
KNINTS 44 A g 5| s |
H
| Jo—e
| 7 o8 U V W
L3
T2
AR o " )
]
—e— @& —O
NB U £V Ew
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Representative Characteristics
Fig 1. Output characteristic IGBT Fig 2. Output characteristic IGBT
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Fig 3. Transfer characteristic IGBT Fig 4. Switching losses IGBT
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IGBT Module
Fig 5. Switching losses IGBT Fig 6. Transient thermal impedance IGBT
Eon=f(RG),Eoff=f(RG), Zy=f(t)
Vge=115V,Ic=35A,VCE=600V
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Fig 7. Reverse bias safe operating area IGBT, Fig 8. Forward characteristic of Diode
lc=f(Vce) I=f(VE)
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Fig 9. Switching losses Diode

Erec=f(|F)
R=22Q,V =600V
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Fig 11. transient thermal impedance InverternDiede
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Fig 10.
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Switching losses Diode
Erec=f(RG)
IF=35A,VCE=600V
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Fig12. Forward characteristic of Rectifier Diode
lF=f(VE)
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Package Dimensions
Dimensions in Millimeters

12
16,40

—

]
.
@?@@@@@ ©©©©©@% \
566666666060
11 1 e 00©0000/ |l = sl ol g
) reeeoo{(D | 222
Y/ HeNS eveeeeell| I | =23 =
©000000®00 0
IO 100000000000 | < ’
| = @) eceoroev000|p) M
3.20 -
6*4( B
\ 41 -
42,50 a
oo 62,80
Terms and Conditions of'Usage — -—

The data contained.in this product datasheet is exclusively intended for technically trained staff who will
have to evaluate the suitability of the product for the intended application and the completeness of the
product data with respect to such application.

Information in, this document is believed to be accurate and reliable. However, TaiXin does not give any
representations or warranties, expressed or implied, as to the accuracy or completeness of such
information and shall have no liability for the consequences of use of such information.

If\you require product information in excess of the data given in this product data sheet or which
concerns the specific application of our product, please contact the Salesman,which is responsible for
you, For those that are specifically interested we may provide application notes.

Right to make changes TaiXin reserves the right to make changes to information published in this

document, including without limitation specifications and product descriptions, at any time and without
notice.
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