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FEmEBIEFM  Product Datasheet RiZx Ver 25.08
XESH Key Parameters B 454 Circuit Configuration
Vbss 3300 Y,
Rops(on) Typ. 2.00 mQ
b Max. 1000 A
3
Iom Max. 2000 A .
BRI Typical Applications
140—Fr
® #F5|{L3) Traction Drives 15—+
@ HIHLIE Motor Controllers 6 7
; B 1. gk iy
&b .
® AN Smart Grid Fig. 1 Circuit configuration
©® SRR High Reliability Inverters BERIME Module Appearance
R Features
® AISIC #iRk AISiC Baseplate
® AIN 1% AIN Substrates
® LI R Low Switching Losses N
’ g 2. BB
® L& Low Inductive Design Fig. 2 Module appearance
BRI Module Label Code Instruction
AET DALY A C/EA R
[ | I [ | I Data position Content of data
:-|=r| FEHLR S
il 1-8
Module batch number
E " LT 515
9--12
Module serial number

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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BRATEE Absolute Maximum Ratings
iR e D A Bl AL
Symbol Parameter Test Conditions Value Unit
Voss | HURMRHALIE Ves = 0V, Te=25°C 3300 Vv
Drain-source voltage
VI 1%
A i Tc=25°C -10/+20 v
Gate-source voltage
R L
Vessor Gate-source voltage “S+15 v
Nraly ray
o FLUR B Te=75°C, Tyjmax = 175°C 1000 A
DC drain current
v 2 Ny
om i UL L tr=1ms 2000 A
Peak drain current
e A I 23 B KRR —oF o  _47pe
Prax Max. transistor power dissipation Te=25"C, Tymax=175°C 6.33 KW
g@é%%&(*ﬁﬁ%) %ET%FE%EWI%: ?ﬁ?'%%fﬁlﬂﬁ@ﬂﬂ EE}ZE
Visol Isolation voltade — per module ( Connected terminals to baseplate), 6000 \Y
ge-p AC RMS,1 min, 50Hz, Tc= 25 °C
Qrp )%EB.EQEEEEM(*%%) IEC1287.V41=3500V, V>,=2600V,50Hz RMS 10 pC
Partial discharge — per module
AR Thermal & Mechanical Data
SH ks fii HfiL
Symbol Explanation Value Unit
e _ﬂ: j’}h
Termind o heatsnk 3 mm
& L erminal to heatsin
Creepage distance e
i ¥ . 30 mm
Terminal to terminal
e B
?ﬁqiﬁféinti%heatsink 32 mm
4 2% B B
Clearance T
i 5 T . 9.5 mm
Terminal to terminal
HEXHR HL R A 600
CTI (Comparative tracking index)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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AR Thermal & Mechanical Data
iR e D A BMA | BAUE | RORME | A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
MOSFET #H
Riny-cymosrer | Thermal resistance 23.7 K/ kW
—MOSFET
- 74 S JilE
B (B) AT SN, A
; TW/m-K
Rinc-) Thermal resistance — . 27.5 K/ kw
case to heatsink (per module) Mounting torque 5Nm,
with mounting grease 1W/m-K
TAESSR
Tyjop Operating junction -40 175 °C
temperature
. El
Tag RS 40 175 °C
Storage temperature range
LR - M6
Mounting - M6 3 6 Nm
M K& YAyl HLE% LM — M8 5 . Nm
Screw torque Electrical connections - M8
HLE% M — M3
Electrical connections - M3 0.9 11 Nm

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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B E Electrical Characteristics
MrAERE A=, B Te= 25 °C Tc= 25 °C unless otherwise stated
et e E N %A moME | BEME | RKE | A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vis = 0V, Vps = Vbss 1.6 mA
EME TRk F R
Ipss Zero gate voltage drain Vs = 0V, Vbs = Vpss, Tyj=150 °C 3.2 mA
current
Vs = 0V, Vps = Vpss, Tj=175 °C 5.0 mA
AR s FEL _ _
fess Gate leakage current Ves =-10/+20V, Vos = 0V 32 WA
Vesw | THBL-IRBIAE Rk Io = 80MA, Vps = 10V 24 3.0 36 v

Gate threshold voltage

Vies =15V, Ip = 1000A 2.00 mQ
" TR - A iR 2 r B
RDS(on)( )| Drain-source on-state Vs =15V, Ip = 1000A,T,;j= 150 °C 3.56 mQ
resistance
Vs =15V, Ip = 1000A,T,j= 175 °C 3.96 mQ
75 3 _ _
grs Forward transconductance | 05 =20V» fo = 1000A 352 S
Isp = 1000A, Vs = -5V 5.80 %
e | SHEIERE _ — _ o
Vsp Diode forward voltage Iso = 1000A, Vgs = -5V, T,; =150 °C 5.20 \%
Iso = 1000A, Vgs =-5V, T,; =175 °C 5.10 \%
T,j =175°C, Vpp =2000V,
S IR Ves<15V, {,<3us, Rg(on) = 2.4Q,
fsc Short circuit current Vbs(max) = Vbss — L ¥xdi/dt, 9000 A
IEC 60747-8
1.(*1) TS HIR S 5B REHE 7 ( (*1) indicates it is measured at the auxiliary busbar terminal),
f% 2.(*2) E 14 PHIREE T Ves 9 15V % AF R Vso. ((*2) Vo with Ves=15V is also provided in figure 14.)
ote:

3.(*3)Fn L A HE A BN L Leps ((*3) indicates L is the circuit stray inductance plus Lsps).

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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BT E Electrical Characteristics
FRAERFAI S B, B Te=25°C Tc= 25 °C unless otherwise stated
= SH LR % BOME | s | BOKME | A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
_ PG RS Vbs = 10V, Vs = 0V,
Clss Input capacitance f = 50kHz 216 nF
K F Vs = 2000V, /p = 1000A,
Q Gate charge Vs =-5/+15V 7.16 He
c ST LA Vps = 10V, Vs = 0V, 0.71 o
e Reverse transfer capacitance f=50kHz .
F e A JRK
Lsos Module inductance 12 nH
MRS LR B fH, - A
Rooss Module lead resistance, terminal-chip 04 mQ
, PR P8 A 5% Eb B _
Reint Internal gate resistor Ves =0V 1.9 Q

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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HEME Electrical Characteristics
s e MR 2% AT wAME | HAME | RKE L2
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ty= 25 °C 1173
KB AR K (] _ o
Loty Turn-off delay time Ty=150"C 1621 ns
ID =1000A, ij= 175 oC 1702
VDS = ZOOOV, ij= 25 oC 257
kD Vs = -5/+15V,
t R Re(orr) =4.70Q, T4= 150 °C 352 ns
Fall time Ls = 60nH
dv/dt =9364V/ps Ty=175°C 370
(ij= 175 OC). ij= 25 oC 480
KBTI FE _ o
Eorr Turn-off energy loss Ty=150°C 560 mJ
Ty=175°C 568
T= 25 °C 1122
FF 188 G A B[] _ o
Laon) Turn-on delay time Ty=150°C 783 ns
Io =1000A, T=175"C 767
Vos = 2000V, Ty=25°C 626
N Vgs = -5/+15V,
t é?ﬁﬁg I Roon) = 2.4Q, T,= 150 °C 414 ns
ise time Ls=60nH. ~ -
dildt =2345A/ps Ty=175°C 389
(Ty=175°C). Tu= 25 °C 1186
Eon IFIEHE T.= 150 °C 808 mJ
Turn-on energy loss
Ty= 175 °C 790
T\=25°C 10
ZHRE R K HLA :
Qr Diode reverse T.,= 150 °C 51 ucC
recovery charge T.= 175 °C 66
vj—
= T.=25°C 150
—ERARS R | 0000 J
I Diode reverse D i o, T,=150°C 265 A
t - dig/dt = 2345A/us
recovery curren (T,= 175 °C). T= 175 °C 309
T.=25°C 3
TR S AR SR AR :
Erec Diode reverse Ty= 150 °C 40 mJ
recovery energy T =175 °C ”
vji—

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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Pl 3. MOSFET 4t 4 #8280 {28, 1o= (Vi)
Fig.3 Typical MOSFET output characteristics, Ip=f (Vps)

& 4. MOSFET % Hh R PR LB 2R, 1= £ (Vi)
Fig.4 Typical MOSFET output characteristics, Ip=f (Vps)
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Bl 5. MOSFET %t Hh R 1t BB i 28, 1p=f (Vis)
Fig.5 Typical MOSFET output characteristics, Ip=f (Vps)

6. MOSFET &4 P B {28, 1= (Vo)
Fig.6 Typical MOSFET transfer characteristics, Ip=f (Vgs)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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7. AP 2K, Roson) = f (10)

Fig.7 Typical On-Resistance characteristics, Rps(on) = (Ip)

8. MOSFET JF R FE S th 28, Eq=f (Ip), Eonr= T (Ip)
Fig.8 Typical MOSFET switching energy, E,.=f (Ip), Eos= T (Ip)
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9. MOSFET R FE ML 2R, En=f (Rg), Eoi= f (Ro)

Fig.9 Typical MOSFET switching energy, Eqn=f (Rg), Eoi=f (Rg)

K 10, HUBRFIESLI LR, C= f (Vos)

Fig.10 Typical capacity characteristic, C=f (Vps)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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15.7 100
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11, WIPBR Ay e 1k T i 2K, Vs = f (Qs) 12 PR RS SR R S AR FE Y 1 22, E oc=F(lsp)
Fig.11 Typical gate charge characteristic, Vgs=f (Qg) Fig.12 Typical body diode switching l0ss Eec, Erec=f(lsp)
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K13, 1R A R R R R S 2K, E . =f(Ro) K14, 1k AR R = S IR A A R SR B 2K, 1p = £ (Vo)
Fig.13 Typical body diode switching loss E,e., Erec=f(Rg) Fig.14 Typical body diode output and 3rd quadrant characteristic,

Isp = (Vsp)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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tp - [s]

[l 15. MOSFET S ffii 224 TAE X, Ip = f (Vi)
Fig.15 Reverse bias safe operating area of MOSFET, I = f (Vps)

K 16. BEASINEE BTN, Zinp-o) = f (£)

Fig.16 Transient thermal impedance, Zy.q) = f (t;)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD.
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Address

Zipcode
Telephone
Fax

Email

Web Site

. . Tianxin Industrial Park, Shifeng District,
A MR T 5 [X R T , ) ,
ZhuZhou City, Hunan Province, China

412001

+86 (0)731-28498268, 28498238, 28493472
+86 (0)731-28498851, 28498494
ctsc@csrzic.com

http://ctsc.csrzic.com

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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(5) PR AEAERIIS, AL, W, FERRORCHIGIR R L A A AR, AT DAAEAT I L I B R 0 A i
(6) P Bl T E A B, SRR PRSI E AR e e HE, bR (preliminary) |, iZFR7Rs SR %70 C
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Terms and conditions of usage

(1) The product information in this datasheet are intended for use by technical personnel. Due to the diversity of product applications,
the information contained in this document can only be used as a general guide, the application applicability cannot be guaranteed in
some special applications. It is recommended that users do the assessment of the application applicability before applied. If users
need additional product information and help, please contact our sales or technical support.

(2) Some product data in the datasheet of this product are the typical values, the actual factory testing data may deviate slightly from
typical values, but our company guarantees that these deviations will not affect the normal use of the product. If the product
information changes, our company will promptly amend the datasheet, please keeps your attention to product information changing
in our company website.

(3) If there are special requirements for the product, or apply it in special industries (such as aerospace, medical, life support, etc.),
we strongly recommend that to perform joint application risk and quality assessments, get the quality agreements.

(4) During the application, if the working conditions are beyond the limitation of temperature, voltage, current or safe operating area
of the product defined in the product datasheet, our company cannot guarantee the reliability of the product.

(5) When the products are in use, it is strictly prohibited to touch. After power off, to ensure that there is no residual charge and the
products have been cooled before they can be touched. And all operations must be under ESD protection measures.

(6) We annotate datasheet in the top right hand corner of the front page, to indicate product status. The annotation“Preliminary”
indicates the product design is complete and final characterization for volume production is in progress, the product information in the
datasheet is currently can be referenced, but some details may change in the future. There is no annotation indicates the product is

capable to produce in batch quantity.
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Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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