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XEESH Key Parameters IR Circuit Configuration
VcEs 1700 \ 7(C) 5(C)
VcE(sat) Typ. 1.95 Vv
3(C) o————
Ic Max. 2400 A
2(6) o—c—{
|C(RM) Max. 4800 A ™SaA \A
BRI A Typical Applications LE)
6(E 4(E
® =753 Traction Drives ® ®
. K] SEHA
@ HIHLIE Motor Controllers 1. R
Fig. 1 Circuit configuration
® EhHErEM Smart Grid
o RSN Module Appearance
® A HEMENIARAR High Reliability Inverters
5= Features
@ AISIC #:iR AISIiC Baseplate
® AIN #Hx AIN Substrates
® =IENRE High Thermal Cycling Capability
® 10ps Ji MK Rk 10us Short Circuit Withstand
2. AN
Fig.2 Module appearance
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BRATEE Absolute Maximum Ratings
ine) ZH AR WS4 il LA
Symbol Parameter Test Conditions Value Unit
R - R AR L _ —oE o
Vees Collector-emitter voltage Vee =0V, Te=25°C 1700 v
Vows | MRS HE T 25 °C 420 v
Gate-emitter voltage
£ HLAR HL IR — g5 ° _ — 1760
le Collector-emitter current Te=957°C, Tymax=175°C 2400 A
B AR I HLUAR _
lemm Peak collector current te=1ms 4800 A
=} Pezaroy | QZANN =) =)
Prmax R BOBIE Tyj=175°C, Tc = 25 °C 14.4 KW
Max. transistor power dissipation
2 ZHE Pl _ _ P 2
It Diode 2t Vg =0V, tp = 10ms, Ty; = 150 °C 980 kA’s
o R, TS EARE N e E
#i2 s (L X
Visal Is@oi?i)%\(/ﬁt?e —_ per module ( Connected terminals to base plate), 4000 \Y
9e-p AC RMS,1 min, 50Hz, Tc= 25 °C
Qrp Jed R A (R IEC1287.V,=1800V,V,=1300V,50Hz RMS 10 pC
Partial discharge — per module
AN B Thermal & Mechanical Data
ZH Wi B 18 AL
Symbol Explanation Value Unit
\;:.u _ﬂ: j’}h
fﬁz .H&“l“t%h sink 33.0 mm
& L erminal to heatsin
Creepage distance s
USINGED . 33.0 mm
Terminal to terminal
\;:.u _ﬂ: j’}h
frﬂiinifé‘l“ti%heatsink 20.0 mm
#n 2% [ it
Clearance T
g . 20.0 mm
Terminal to terminal
v v 55| ) =P
HR AR A 600

CTI (Comparative Tracking Index)
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AR Thermal & Mechanical Data
s ZHAIR TR A wAME | AE | BOKME | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
IGBT 52 #fH
Ring-c) 168t Thermal resistance — IGBT 10.4 K/kw
_ AR S
Ring-c) biode Thermal resistance — Diode 18.7 | K/kw
B #PH(IGBT) 245775 5Nm, SR 1W/m-K
Rtn(c-H) 1GBT Thermal resistance — Mounting torque 5Nm, 14.5 K/ kW
case to heatsink (IGBT) with mounting grease 1W/m-K
Hzful 4 FH (Diode) 235715 5Nm, S:# 1w/m-K
Rih(c-H) Diode Thermal resistance — Mounting torque 5Nm, 16 K/ kW
case to heatsink (Diode) with mounting grease 1W/m-K
‘ IGBT i/ (IGBT) -40 150 °C
T. TR
V] op - . -
Operating junction temperature e )
T A ( Diode ) -40 150 °C
v
Tstg RS -40 150 °C
Storage temperature range
ZEEFH — M6
) 5 Nm
Mounting - M6
M BRI HIEE LR — M4 ) Nm
Screw torque Electrical connections - M4
HLPK HEM - M8 10 Nm
Electrical connections - M8
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B4 (E Electrical Characteristics
BrAERE A, 50 Te= 25 °C Tc= 25 °C unless otherwise stated
5 SH AR % wAME | BUBME | mOKRME | A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vee = OV,Vce = Vces 1 mA
SR AR IR _ _ _ o
lces Collector cut-off current Vee = OV, Vee = Vees, Ty =125 °C 40 mA
Vee = 0V, Vce = Vces, Ty =150 °C 70 mA
A e FEL AL
=+ =
les Gate leakage current Vee = £20V, Vee = 0V L WA
R - 555 0 R AL HEL P
V, Ic = A, Vee =V . . .
GE () Gate threshold voltage ¢ =80mA, Vee CE 55 6.1 6.7 v
Vee =15V, Ic = 2400A 1.95 \
" R L - ST R M R HEL P
Vce (sat)( ) Collector-emitter saturation | Vee =15V, Ic = 2400A,T,;j= 125 °C 2.20 \Y;
voltage
Vee =15V, Ic = 2400A,T,;= 150 °C 2.25 \
TR TE ) B R
Ie Diode forward current DC 2400 A
— fazen 4 7y
- SRR | 4800 R
Diode peak forward current
Ie = 2400A, Ve = OV 1.80 \
(1) CHAEIER R _ _ o o
Ve Diode forward voltage I = 2400A, Vge = 0V, Ty; = 125 °C 1.85 \
Ir = 2400A, Vge = 0V, Ty; = 150 °C 1.85 \%
ij =150° C, Vcc = lOOOV,
% FRLAL Vee<15V, t,<10ps,
Isc Short circuit current VcEmax) = Vces — L(*Z)Xdi/dt, 9600 A
IEC 60747-9
ER: 1.(*1) FoRiZSE IR S v B BHER 1( (*1) indicates it is measured at the auxiliary busbar terminal),
Note:

2.(*2) For L A2 H BB BN | Lsce( (*2) indicates L is the circuit stray inductance plus Lsce.
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R (E Electrical Characteristics
BrAEREAE B, 50 Te= 25 °C Tc= 25 °C unless otherwise stated
5 AR Ak BME | REME | BOKME | AL
Symbol Parameter Test Conditions Min. Typ. Max. Unit
_ ETPNGER S Vce = 25V, Vee = 0V, f =
Ces Input capacitance 100kHz 366 nF
AR FL e
Qo Gate charge 15V 23 uC
c R A Vce = 25V, Vee = 0V, f = 12 nE
res Reverse transfer capacitance 100kHz :
R 2y 1l HL R
L .
SCE Module stray inductance o nH
Recuee: BEER 5| L raRH, - A 1275 u0

Module lead resistance, terminal-chip
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B E Electrical Characteristics
5 SH AR WA 2% wAME | HAME | RKE AL
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ty=25°C 1635
W ZE AR B (8] _ .
laor Turn-off delay time Ty=125°C 1760 ns
lc =2400A Ty=150°C 1780
xCE :9101’5;\/ Tu= 25 °C 245
. GE= T )
s —Fﬁ%ﬁlﬁ‘l RG(OFF) = 050, ij: 125 °C 295 ns
Fall time Ls= 60 nH
dv/dt =4200V/ps T=150°C 310
(ij: 150 OC) ij: 25 oC 890
KBTI FE _ o
Eorr Turn-off energy loss Ty=125°C 1010 mJ
Ty= 150 °C 1025
Ty=25°C 830
N
T Ty= 125 °C 910 ns
Turn-on delay time
|C =2400A ij: 150 °C 915
vee 29000, Ty= 25 °C 220
i GE= T )
t TR Re(on = 0.50, Ty= 125 °C 225 ns
Rise time Ls= 60nH
di/dt =10000A/us Ty=150°C 230
(Ty= 150 °C) Ty= 25 °C 100
Eon JFIBAFE Ty= 125 °C 195 mJ
Turn-on energy loss
Ty= 150 °C 210
. e Ty=25°C 615
ZHRE R K HLA !
Qr Diode reverse Ty=125°C 980 uC
recovery charge
y chard Ty= 150 °C 1090
= Ty=25°C 1575
CHERERARTE | e i
o pereme | YR, [Ttz 15 2
y (Tu= 150°C) Ty= 150 °C 1990
Ty=25°C 485
T R Pk S AR !
Erec Diode reverse Ty=125°C 755 mJ
recovery ener
y energy T,= 150 °C 835
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Ve = 20V

—_— — Ve =15V
------ Vee = 12V
—_— - — Vge =10V

—---— Vee=9V
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Ve = 20V /
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0O 05 1 15 2 25 3 35 4
Vce - [V]

Fig.3 Typical IGBT output characteristics, Ic=f (V)

3. IGBT f 45 PE SR 28, fe= f (Vee)

4. |GBT % i RF I R 28, fe= f (Vi)

Fig.4 Typical IGBT output characteristics, Ic=f (Vcg)

4800 4800
4200 4200
3600 3600
3000 3000
< <
= 2400 = 2400
© ©
1800 1800
1200 1200
600 600
0 0
0 05 1 15 2 25 3 35 4 5 6 7 8 9 10 11 12 13 14
Vce - [V] Vee - [V]
5. IGBT %ty Ap 1t ML Y i 28, 1= f (Vie) K] 6. IGBT LA Rr itk g 2 i 28, Jc= f (Vee)
Fig.5 Typical IGBT output characteristics, Ic=f (Vcg) Fig.6 Typical IGBT transfer characteristics, Ic=f (Vge)
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el
N
A
A

4800 1200
Erec, Ty=125C
— Eec, Ty=150C
4200 i
1000 \fC_E =900V
3600
800
3000
',;‘
< E
= 2400 . 600
- 3
ur
1800
400
1200
200
600
0 0
0 0.5 1 1.5 2 25 3 0 1 2 3 4 5 6
Vg - [V] Rc - [Q]
7. FRD it TR 2% 1 = (V) 8. FRD Jx [F Pk A AE 4L Y il 2K, E o =f(Rg)
Fig.7 Typical FRD output characteristics, I = f (V) Fig.8 Typical FRD switching loss E.o, Erec=f(Rg)
1200 3200
Erec: Tu=125°C Eorr, Ty=125C
= Erec, Ty=150TC —— — Eorr, Ty=150CT
------ Eon, Tyj=125C
= 1 I E0
1000 xgi =910105\</ - 2800 | — = — Eoy, Ty=150C
Rg(on) =0.5Q / Ve =900V
2400 Ve = +15V
Rg(on) =0.5Q
Rg(orr) =0.5Q
800
2000
s )
E E
. 600 1600
Ll L
1200
400
800
200
400
0 0
0 1200 2400 3600 4800 0 1200 2400 3600 4800
Ir - [A] Ic - [A]
9. FRD &W‘Vﬁgfﬁﬁgﬂ@ EEnga, Erec=f(lF) g] 10. IGBT %%*ﬁ%ﬁﬂ Eﬁﬂéjz: Eon= f (IC)i Eoff= f (’C)

Fig.9 Typical FRD switching loss E e, Erec=f(/F) Fig.10 Typical IGBT switching energy, Eq,=f (Ic), Eor=f (Ic)
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Esw - [mJ]

2000

Eorr, Ty=125C
—— — Eorr, TyF150C
------ Eon, Ty=125C
— = — Eon, Ty=150C

1600 | Vee =215V 4
Ic =2400A

Ve =900V

1200

800 /

400 4 -

0 1 2 3 4 5 6
Re - [Q]

6000
—— — Ic - chip
Ic - module
4800 _|
3600 |
<
P |
2400 |
1200 |
Tyj=150C
Re(oFF) = 0.5Q
VGE =+15V
0
0 400 800 1200 1600
Vce - [V]

11. IGBT %%Tﬁ%ﬁﬁ@%gﬁl Eon: f (RG)I Eoff: f (RG)

Fig.11 Typical IGBT switching energy, E..= f(Rg), Eot= T (Rg)

12.1GBT %4 TAEIX, e =f (Vee)
Fig.12 Reverse bias safe operating area of IGBT, I =f (V)

e - [A]

6000
T,=150°C
4800
3600
2400
1200
0
0 500 1000 1500 2000

Vr-[V]

100
Zin IGBT
—— — Zi, Diode
10
:
X,
)
hs
£
N
1
IGBT Ri(K/kW) 0.502 1.209 2.774 5.901
r(ms) 0.718 359 41.87 226.22
Diode R{(K/kW) 0.76 1775 4.171 7.002
n(ms) 0.726 3.63 41.93 2183
0.1
0.001 0.01 0.1 1 10
tp - [s]

K 13. FRD %A TAEIX, I, = f (VR)
Fig.13 Reverse bias safe operating area of FRD, /,, = f (V)

B 14, BESITEBTZE, Zingo = F (t,)

Fig.14 Transient thermal impedance, Zy.c) = f ()
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C - [nF]

5000
Cies
— = Coes
1000 |----- Cres
N
100
F e Sy
10 . — e S mm—
1l e ——
f =100kHz
0.1 T,;j=25C
0.05

Vce - [V]

100

15
VCE =900V
Ic =2400A
T,;=25C
10
5
>
w0
O
>
-5
-10
-15
0 5 10 15 20 25
Qg - [MC]

K 15, AL RIS 2R, C= f (V)

Fig.15 Typical capacity characteristic, C=f (V)

Pl 16. MR LR ARR PR T HE 2R, Ve = F(Qo)
Fig.16 Typical gate charge characteristic, Vg = f (Qg)
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HEE Weight: 745g

AP MEAD Module outline code: N2
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Fig. 17 Module outlines
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i P 2 AR A 2R K

(D Bla TP 5 SR T TNBR A SR Bt T s I 2 R, ASOIEIT R S 105 B R REME o — Bk darE . JEiETRIEE
AR FCLSREIR N b A, VR ARG T RO PPAG 7 i AOIE PR . G 2R AR BN 7 5 AN, IR AR R A R OB B BB R 5
o

(2) AT b el T b SR AR — 38 707 d e A it O MR, SRR bl T DK P07 it B T 5 SR i 25 (3R B fRAIE IR 2
i B AN 2 SN 7 b R IE AT o W SR b A5 B R AR T, R B o BB T 7 el T 5 B I 0 32 = Xl R AT B0 7 i T
(3) UNRRAT A REIREER, B TARRAT . (iR BRy7 s AEardERRas) o SRANE BN P 53wk 2EAT N A R A
SR TEAL, LS — BRI

(4) PR b, SR 7 S T b T SR SRR . L AR e A AR IXVE RIS O, JA 7] B ARAIE S fh
RIS AT S

(5) FPARhfEEFIT, FeAEfAL. PR S, ERORTC AT . PO TR RIS, AR DAAE A T R P T O OO T A

(6) =Bl T E A A, S BR M EPRES . R e AR S e HHE, 2SRRI (preliminary) , iZFRR WA 1% i O 58
BB, B RS EOEERE T, R TR SR B AT R S ER), (RIS R R A A A0 R e s T
HIA EABARNE, MRz o] Db E A ™.

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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