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XESH Key Parameters Rt ) Circuit Configuration
Vces 950 Y,
VCE(sat) Typ 1.40 \Y D1
lc Max. 600 A
IC(RM) Max. 1200 A
BRVR A Typical Applications
® —HITRH 3-level-applications Converters
® SLIRFA Solar Applications
4
® UPS %4t UPS Systems L LR
Fig. 1 Circuit configuration
e Features RN Module Appearance
® KT CHRFE Low Switching Losses
® fL&KEit Low Inductive Design
® £ NTC Integrated NTC
2. YU
Fig. 2 Module appearance
R ER Module Label Code Instruction
LTI A RN
. Data position Content of data
R RS
1--8

Module batch number

E Wiy A1 5
9--12

Module serial number

of0

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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IGBT T1/2/3/4, Diode D1/2/3/4

RAFTEE Absolute Maximum Ratings
s AR TR A il LE¥y2
Symbol Parameter Test Conditions Value Unit
R HAR- R AR L _ _oco
Vees Collector-emitter voltage Vee =0V, Te=25°C 950 v
AR - 33 4 H o
= +
Vees Gate-emitter voltage Te=25°C 20 v
BUE HU _£pno  _qoEe
IC Ratmg Current TC - 50 C, TV] max—175 C 600 A
B AR A 1 IR _
lem Peak collector current tp=1ms 1200 A
= e [ AN = =]
Pnax AR RO Tc =25 °C, Tyjmax=175°C 1.7 kW
Max. transistor power dissipation
VRRM :.*&E’EEII}%E I 950 Vv
Diode repetitive voltage
R UE IE 7] B IR
| . .
F Diode rating forward current 300 A
R IR 18 E R U {E B IR _
Iram Diode peak forward current tp=1ms 600 A
2 AR Pl _ _ aen o 2
1t Diode 1%t Vg =0V, tp = 10ms, T,j = 150 °C 4.6 kAs
AREHE Thermal Data
e SRR It o5 A wAME | MBE | mORME | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
IGBT 455¢#H
Ring-c)1ceT Thermal resistance — IGBT 701 KTkw
_ THRE AT
Rinpcypiode | 1 ormal resistance — Diode 1706 | K/kw
23k E #L =
BEAAAML(GBT) 2213 3.5Nm, Al
. 3.3W/m-K
RincHyieet | Thermal resistance — : 32.7
case to heatsink (IGBT) Mounting torque 3.5Nm,
with mounting grease 3.3W/m-K
72 l.E‘#l‘ =Y
Al (Diode) 27 3.5Nm, Gk
) - 3.3W/m-K
Rin(c-H)biode | Thermal resistance — M : 35N 53.7
case to heatsink (Diode) ounting torque 3.5Nm,
with mounting grease 3.3W/m-K
TAES5 IR
Tyiop Operating junction -40 150 °C
temperature

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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IGBT T1/2/3/4, —#% D1/2/3/4 IGBT T1/2/3/4, Diode D1/2/3/4
B E Electrical Characteristics
FRAERE A S B, &I Te=25°C Tc= 25 °C unless otherwise stated
et SRR %A woME | BEUE | ROKME | A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vee = OV,Vce = Vces 1 mA
SR AL FR _ _ 1o o
lees Collector cut-off current Vee = OV, Ve = Vors, Ty =125°C 10 mA
Ve = OV, Vce = VCES, ij =150 °C 20 mA
HAR R FEL A _ _
loes Gate leakage current Vee = £20V, Vee = 0V 0.5 WA
AR - 5 i A L FL _ _
VGE (th) Gate threshold voltage Ic = 15mA, Ve = Vce 4.70 5.30 5.90 \Y;
Vee =15V, Ic = 300A 1.40 1.80 \Y
%@*&-Zi%{”‘&’ﬁ@%ﬂ EEAE VGE :15V, |c = SOOA,TV]' =125°C 1.60 \Y
(*1) ! .
VCE (sat) Collector-emitter saturation
voltage Vee =15V, Ic = 300A,T,;= 150 °C 1.70 Vv
Ve =15V, Ic = 600A 1.80 \Y
Ir = 300A, Vge = 0V 2.30 2.70 \Y
(1) T IR HE _ _ o o
Ve Diode forward voltage I = 300A, Vee =0V, Ty = 125 °C 260 v
Ir = 300A, Vge =0V, T,; = 150 °C 2.55 \Y
A P
Cies A Vee = 25V, Vee = OV, f = 100kHz 37 nF
Input capacitance
AR FiL A
Qg Gate charge 7.5/+15V 1.74 uC
SR AR L2
Cres Reverse transfer Vce = 25V, Ve = 0V, f = 100kHz 0.1 nF
capacitance
Reint V\]ﬁKW}T&EEBH_ 08 0
Internal gate resistor
EE: 1.(*1) RREZSHET OIS,
Note: 1. (*1) indicates it is given at chip level.

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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IGBT T1/2/3/4, —#%& D1/2/3/4 IGBT T1/2/3/4, Diode D1/2/3/4
A (E Electrical Characteristics
e BHAH 2% BME | s | mokpr | AT
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ty=25°C 780
KT IE IR N (7] _ o
Lot Turn-off delay time Ty=125°C 800 ns
Ic =300A, Ty= 150 °C 820
VCE = 500V, _ °
\ Vee = -7.5/+15V, Ty=25°C 85
tr A Re(orr = 15Q, Ty=125°C 82 ns
Fall time Ls= 25nH,
dv/dt “Y=4500V/ps Ty=150°C 80
(Tv= 150 °C). Ty=25°C 11.6
Eore | SHTHUE T,= 125 °C 16.4 mJ
Turn-off energy loss
Ty= 150 °C 16.8
Ty=25°C 100
F I8 AR B (7] _ .
o Turn-on delay time Ty=125°C 9 ns
Ic =300A, Ty= 150 °C 95
Vce = SOOV, _ °
. Veg = -7.5/+15V, Ty=25°C 32
tr T Re(on = 2.5Q, Ty= 125 °C 38 ns
Rise time Ls= 25nH,
di/dt"® =5000A/us Ty=150°C 40
(Ty=150 °C). Ty=25°C 4.8
Piiikizbsa _ o
Eon Turn-on energy loss T=125°C 6.0 mJ
Ty= 150 °C 6.3
Ty=25°C 10
R IR R AL L k
Qrr Diode reverse Ty=125°C 20 pC
h
recovery charge Ty= 150 °C -
I =300A, Ty=25°C 180
CHE R HR | Vee = 500V, 4
le Diode reverse Raon) = 2.5Q, Ty=125°C 210 A
recovery current - dir/dt =5000A/ps ~ N
(Tu= 150 °C). Tu= 150 °C 215
Ty=25°C 4.0
R R R k
Erec Diode reverse Ty=125°C 8.0 mJ
recovery energy Ty= 150 °C 84
1.(*1) dv/dt: & XCNRWIIEHIE Vee FFFHEE, 40% Ve 2 60% Vee X BXHIAHZE((*1) dv/dt: Defined as the slope
R of waveform of 40% Vceto 60% Vce during turn off )
Note: 2.(*2) di/dt: & XCNFFHBEZER Ic ETHBL 40% Ic & 60%lc XA B AR ((*2) dildt: Defined as the slope of

waveform of 40% Vceto 60% di/dt during turn on)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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— k& D5/6 Diode D5/6
RAFEE Absolute Maximum Ratings
(iie) SRR IR 2% il LE¥y2
Symbol Parameter Test Conditions Value Unit
4
Vey | TR Te=25°C 950 v
Repetitive peak reverse voltage
AR HIUE 1E 1] LR —ne
Ik Diode rating forward current Te=50°C 400 A
TR IE 1) B A WA PR -
Iram Diode peak forward current tp = 1ms 800 A
Irsm iR B Vg =0V, tp = 10ms, Ty; = 150 °C 1280 A
Surge current
2 — W Pl _ _ qEp e 2
I“t Diode 2t Vg =0V, tp = 10ms, Ty; = 150 °C 8.2 kA’s
YHEE Characteristic Values
iR SRR It o5 A ROME | BB | R | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ir = 400A, Vge = 0V 2.30 2.70 \Y,
e NACTIES _ - 1950
Ve Forward voltage Ir = 400A, Vee =0V, T,j = 125 °C 2.60 Y,
Ir = 400A, Vge = 0V, T,; = 150 °C 2.55 Y,
IRRM $E§@$ﬁi Tyj = 150°C, Vg = 950V 20 mA
Repetitive reverse current
IGBT Z5¢ 4
Rin-c) iseT Thermal resistance — IGBT 1346 KIkwW
23 #L (=)
AL (Diode) S5 3.5Nm, Al
) - 3.3W/m-K
Rin(c-H)biode | Thermal resistance — : 39.6 K/ kW
case to heatsink (Diode) Mounting torque 3.5Nm,
with mounting grease 3.3W/m-K
TAESR
Tyjop Operating junction -40 150 °C
temperature
ER: 1.(*1) RRZSEETERKPFE L.
Note: 1. (*1) indicates it is given at chip level.

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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Diode D5/6

B E Electrical Characteristics
T BHATE MR A BUME | soRfr | okt | R
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ty=25°C 15
TR IR APk T FL e 4
Qrr Diode reverse T,=125°C 22 uc
h
recovery charge Tu= 150 °C e
Ir =300A, Ty= 25 °C 195
SRR B | Vee = 500V, k
lir Diode reverse Raon) = 3Q, Ty=125°C 230 A
recovery current - dir/dt =5000A/us N N
(ij: 150 oc) ij— 150 °C 240
Tvy=25°C 4.8
MR R R R K
Erec Diode reverse Ty=125°C 9.0 mJ
recovery energy Ty= 150 °C Ay

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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Fdg e BA 48 NTC-Thermistor Data
(iine) AR A% F m/ME | HRME | ROKME | A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
WoE L E _oco
Ras Rated resistance Te=25°C 5 kQ
R100 fm%E _ o - 9
AR/IR Deviation of R100 Tc =100 °C, R100=493Q -5 5 %
P2s ﬁﬁﬁﬂz o Tc=25°C 20 mw
Power dissipation
Baso | B R> = Rosexp [Basiso(1/T2 - 1/(298.15 K))] 3375 K
B-value '
B2s/go B-fE Rz = Rosexp [Basiso(1/T2 - 1/(298.15 K))] 3411 K
B-value '
B2s/100 B-(11 R2 = Rasexp [Ba2s/100(1/T2 - 1/(298.15 K))] 3433 K
B-value '
R Module
ZH YiH 8 LA
Symbol Explanation Value Unit
i - AR
e e Terminal to heatsink 115 mm
Creepage distance e
pad lﬁ?ﬁ% . 6.8 mm
Terminal to terminal
i - AR
2855 6] [ Terminal to heatsink 9.4 mm
Clearance g
%¥?ﬁ¥ . 55 mm
Terminal to terminal
AR LR +400
CTI (Comparative Tracking Index)
g@é% %E(*ﬁﬁ%) %ET%FE%AEW]?’ ?ﬁﬁ%?%%lﬂﬁﬁ?ﬂ EE}SE 3200 v
Isolation voltage — per module ( Connecte t_ermlna s to base plate),
AC RMS,1 min, 50Hz,Tc= 25 °C
ER Module
i SR MR 2% ROME | BE | RRME | RAL
Symbol Parameter Test Conditions Min. Typ. Max. Unit
HRR R R
Lsce Module inductance 14 nH
FA# o
Tetg Storage temperature range 40 125 c
20 Lr=d -yl
¥ LI 2 3 5 | Nm
Screw torque Mounting

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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IGBT T1/2/3/4, —#%& D1/2/3/4 IGBT T1/2/3/4, Diode D1/2/3/4

1200 — 7 1200 7
T25C o1, T,=150°C .
Ve = 20V . Ve = 20V .
—_— — Vge =15V / / —_ — Vge=15V / :
------ Vge = 12V N == ==== Vg =12V N
1000 | — = — Vee =10v / /’ 1000 | — = — Vee =10v / . -
g0} — AL T 800
< <
= 600 = 600
S S
400 400
200 200
0 0
0 1 2 3 4 0 1 2 3 4 5 6
Vce - [V] Vce - [V]
P 3. 1GBT i thRFPE LAY I 28, 1= (Vee) B 4. 1GBT iy AR L SR 2K, 1= (Vee)
Fig.3 Typical IGBT output characteristic, /c=f (Vcg) Fig.4 Typical IGBT output characteristic, /c=f (V)
1200 1200
1000 1000
800 800
< <
= 600 = 600
S S
400 400
200 200
0 0
0 1 2 3 4 5 6 7 8 9 10 11 12
Vce - [V] Ve - [V]

&l 5. IGBT % 4 g AR gh 28, 1= £ (Vee)

Fig.5 Typical IGBT output characteristic, /c=f (Vcg)

K 6. IGBT Lt g2 i 28, Je= f (Vo)
Fig.6 Typical IGBT transfer characteristic, Ic=f (V)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
R A U, F P AURE ESD B it .
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IGBT T1/2/3/4, —#%% D1/2/3/4 IGBT T1/2/3/4, Diode D1/2/3/4
120 160
Eorr, Tyj=1251C Eorr, Ty=125TC
—— — Eorr Ty=150°C —— — Eorr Ty=150C
110 ...... EowTy=125C [ | | | |eee--- Eon, Tj=1257C
— - — Eon, Ty=150TC — - — Eon, Ty=150TC
100 v =soov Ve = -7.5/+15V
Ve = -7.5/+15V Ic =300A
90 [ Reon) = 2.5Q 120 | vee =500v
Rg(oFF) = 15Q
80
= 70 =
E E
. 60 . 80
: :
w 50 |
40
&
30 40
- 7 l/
20 /
10 - "
0 0
0 200 400 600 800 1000 1200 1 10 100 300
Ic- [A] Rc - [Q]
Bl 7. 1GBT H BRI I I 28, Eon= f (Ic), Eor= T (Ic) ] 8. IGBT HHIFEI I H 2, £,0= f (Re), Eor= T (Re)
Fig.7 Typical IGBT switching energy, Eo,=f (Ic), Eos=f (Ic) Fig.8 Typical IGBT switching energy, Ey.= f(Rg), Eofi= f (Rs)
1400 500
= — |c - chip Cies f=100kHz
Ic - module — = Coes Ty=25C
----- Cres
1200 1 100
\
1000 |
| 10
— 800 T \
< | L
© 500 | O 1f —_
400 | N
| = e e —
200 |
T,j=150C
Ra(oFp = 15Q
Ve = -7.5/+15V
0 0.01
0 200 400 600 800 1000 0 20 40 60 80 100
Vce - [V] Vce - [V]
B 9. 1GBT &% 4 TAEIX, Ic = f (Vee) Bl 10, HIARRIEILAY N 2R, C= f (Vee)
Fig.9 Reverse bias safe operating area of IGBT, /c = f (V) Fig.10 Typical capacity characteristic, C=f (V)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
R A U, F P AURE ESD B it .
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IGBT T1/2/3/4, k% D1/2/3/4 IGBT T1/2/3/4, Diode D1/2/3/4
600
500
400
<
= 300
s
200
100
-10 0 .
0 0.5 1 15 2 0O 05 1 15 2 25 3 35 4
Qg - [KC] Ve -[V]
11, ARAR PR s R A SR HH 2K, Ve = F(Qo) 12. FRD %y tHRE I SR 28, 1e = F (V)
Fig.11 Typical gate charge characteristic, Vge=f (Qg) Fig.12 Typical FRD output characteristic, Ir = f (V)
14 14
Erec, Ty=125C Erec, Tyj=125C
— Erec, Ty=150C — Erec, Ty=150C
12 [ Ve ey -~ 12 |V
Ron = 2.50 / IF =300A
10 10
= 8 2 8
E E
g 6 i 6
4 4
2 2
0 0
0 100 200 300 400 500 600 0 5 10 15 20 25
le-[A] Rc - [Q]
Pl 13. FRD S A 1R S ARFE S M 2K, Eec=F(lf) 14. FRD PR S A FE S i 28, E,oc=F(Ro)
Fig.13 Typical FRD switching loss Eeo, Erec=f(lf) Fig.14 Typical FRD switching loss Eeo Erec=f(Rg)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
R A U, F P AURE ESD B it .
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IGBT T1/2/3/4, Diode D1/2/3/4

700

600

500

400

Irr - [A]

300

200

100

Ty=150C

200 400 600 800
VR - [V]

1000

Zina-c) - [KIkW]

1000
Z IGBT
—— — Z;,Diode
i i 1 o
100 -
10
1
IGBT R(K/KW) 7.6187 97199 28.7154 24.633
4(ms) 03450 3.4930 30.7491 813958
Diode Rj(K/kW) 2.45028 26.8780 44.2460 96.9829
a(ms) 00797 05300 67397  50.8725
0.1
0.001 0.01 0.1 1 10

tp - [s]

Fig.15 Reverse bias safe operating area of FRD, /,, = f (V)

15. FRD S fiii 224 TAEIX, 1, = f (VR)

20

10

R -[kQ]

0.1

0

20 40 60 80 100 120 140 160

Tc[°C]

17. IR SRR 2R, R=f (To)

Fig.17 Typical NTC thermistor characteristic, R=f(T¢)

16. BEASIAFHITHIZR, Zing.o) = F (to)

Fig.16 Transient thermal impedance, Zy.c) = f (£,)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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— k% D5/6 Diode D5/6
800 30
Erec, Tyi=125°C
07 —— — Erec, TyF150C
700 T /
24 | Reen) =3Q
600
21
500 18
Lap)
< E
= 400 . 15
o ]
LT
300 12
9
200
6
100 3
0 = 0
0O 05 1 15 2 25 3 35 4 0 100 200 300 400 500 600 700 800
Ve - [V] Ir - [A]
18. FRD Hir et s R Hh 28, 1 = £ (V) 19. FRD Jx [A11R &2 $AE S 2 {28, E,ec=f(/F)
Fig.18 Typical FRD output characteristic, Ir = f (V) Fig.19 Typical FRD switching loss Eeo, Erec=f(lf)
15 900
— 2 Thsoc [rrsec |
Ve = -7.5/+15V 800
Ve =500V
I =300A
12 700
600
= 9
E < 500
8 = 400
W s
300
3 200
100
0 0
0 3 6 9 12 15 18 21 24 27 30 0 200 400 600 800 1000
Rg - [Q] VR - [V]
K 20. FRD A VRS SAFE SN Z, o =F(Rs) Kl 21. FRD S e LAEIX,, I = £ (VR)
Fig.20 Typical FRD switching loss Ee, Erec=f(Rg) Fig.21 Reverse bias safe operating area of FRD, /,, = f (V)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
R A U, F P AURE ESD B it .
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—_— ‘/_r‘i -
— I D5/6 Diode D5/6
1000
ZmDiodel
100
=
=3
X,
o
N0
Diode R(K/kW) 181219 20.1957 31.2094 81.3085
L a(ms) 00788 05288 6.6806  49.6551
0.001 0.01 0.1 1 10
tp - [s]

22. WEASTABHITHIZR, Zin.c) = F (to)

Fig.22 Transient thermal impedance, Zy.c) = f (t,)

13

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

oo HE
w4
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T
I
W

Address

Zipcode

Telephone

Fax

Email

Web Site

TP A PRI T A e IXF 0 T ]

412001

+86 (0)731-28498268, 28498238, 28493472

+86 (0)731-28498851, 28498494

shu@crrczic.cc

http://www.sbu.crrczic.cc

Tianxin Industrial Park, Shifeng District,
ZhuZhou City, Hunan Province, China

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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i P 2 AR 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 A 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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Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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