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Caution: This device is sensitive to electrostatic discharge.
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Users should follow ESD handling procedures.
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IGBT &7, —HEiEHes IGBT Boost, Diode Boost

RAFTEE Absolute Maximum Ratings
s SR 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
BB R B .
= +
Vees Gate-emitter voltage Te=25°C +20 v
£ HAR HL IR —@co o _q7Ee
| Collector-emitter current Th=65°C, Tyma=175°C 70 A
C
BiE IR
Rating Current 100 A
B R I [ HIUR _
le@r Peak collector current p=1ms 200 A
B e £ 3y S\ L =]
Pmax EIIEI,TZ!S En ]}Eﬁj(%b’:’*% o ) TC =25 OC, TV] max:175°C 339 W
Max. transistor power dissipation
Veg —REE R 1200 \Y
Diode repetitive voltage
Z R IE IR B AL IR
| Diode forward current DbC 25 A
F
B AU IE F R 20 A
Diode rating forward current
— pases va y
| ARSI o = 1ms 50 A
Diode peak forward current
g7 s 12
I°t &z%eglitt fft Vg =0V, tp = 10ms, T,; = 150 °C 66 A’s
MR Thermal Data
e SRR It o5 A wAME | MBME | mORME | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
IGBT 455¢#H
Rina-0)168T | e mal resistance — IGBT 443 | K/kw
_ TR A S
Rinpcypiode | 1 ormal resistance — Diode 910 | K/kw
Rinc-+y 1T | Thermal resistance — f/igz\:\/t?:\gtorque 3.5Nm 193
case to heatsink (IGBT) with mounting grease 3.3W/m-K
Rinc-H)piode | Thermal resistance — ﬁ/lg\l,/l\l{l/trll:l Ktor ue 3.5Nm 311
case to heatsink (Diode) : g torq ' '
with mounting grease 3.3W/m-K
TAES5 IR
Tyjop Operating junction -40 150 °C
temperature

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

TER: A AU, HP JURER ESD B b -




ol I:IJ E I:IJ E TH200D3B10U4-S500

E a = HF IGBT &k 3-level IGBT Module
CRIRC

E——

FmBIEFM  Product Datasheet RRZS Ver 24.05

IGBT &7, —HE s IGBT Boost, Diode Boost

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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IGBT #£71, 8% IGBT Boost, Diode Boost

B AFIEE Electrical Characteristics
e S MRS 1 BME | R | moktr | AT
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ty=25°C 220
IR HE IR B (7] _ o
o Turn-off delay time Ty= 125°C 260 ns
Ty= 150 °C 275
Ic =25A,
Vce = 500V, Ty= 25 °C 65
\ Ve = -7.5/+15V
2 v GE '
ts Iﬁf'ﬁ'm Re(orm = 10Q, Ty= 125 °C 65 ns
all time Ls= 35nH,
dv/dt =4300V/us Ty= 150 °C 85
(Ty= 150 °C).
Ty=25°C 0.80
KW R FE - o
Eorr Turn-off energy loss Ty=125°C 1.05 mJ
Ty= 150 °C 1.10
Ty=25°C 85
FF I8 ZE IR B[R] _ o
taon) Turn-on delay time Ty=125°C 80 ns
T,= 150 °C 80
lc =25A,
Vce = 500\//, Ty=25 °C 14
N Vee = -7.5/+15V,
tr é:ﬂ“ﬁjl'ﬂ Raeoon) = 10Q, Ty=125°C 17 ns
ise time L= 35nH,
di/dt = 1200A/us Ty=150°C 18
(T\= 150 °C).
Ty= 25 °C 0.03
Eon IFIEHE Ty= 125 °C 0.10 mJ
Turn-on energy loss
Ty= 150 °C 0.11
. - Ty= 25 °C 0.15
AR S I R B A
Qrr Diode reverse Ty= 125 °C 0.17 ucC
recovery charge
Ty= 150 °C 0.19
B i IF =25A, Ty=25°C 7
THRE R EKE R | Vee = 500V,
e Diode reverse Rg(on) = 10Q, Ty=125°C 10 A
recovery current - dig/dt = 1200A/ps o
(Ty= 150 °C). Ty= 150 °C 10
» Ty= 25 °C 0.060
TR S AR SR AR
Erec Diode reverse Ty=125°C 0.070 mJ
recovery energy
Ty= 150 °C 0.073

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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58— A

Bypass Diode

RAFEE Absolute Maximum Ratings
(iR SRR IR 2% EVCIER LA
Symbol Parameter Test Conditions Value Unit
23 B
Vs e 1 FE 5 U LT Te= 25 °C 1200 \Y
Repetitive peak reverse voltage
RORIERBTIRBIR (S Cor o
Irrmsw Maximum RMS forward current per chip Th=75°C 50 A
B KA LA 22075 AR A — 75 o
IRvs Maximum RMS current at rectifier output Th=75°C 50 A
N Vi =0V, tp = 10ms, Ty = 110 °C 832 A
Surge current
2 — W Pl _ _ 1100 2
It Diode 1%t Vgr =0V, tp = 10ms, T,; = 110 °C 3461 A’s
$FE(E Characteristic Values
iR SRR M 2% RAME | AME | RKE | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ve AE [ Ty =150°C, I = 45A 1.00 1.35 \%
Forward voltage
Irem L T = 150°C, Vg = 1200V 5 mA
Repetitive reverse current
_ TR SRR
Rin@-c) Diode Thermal resistance —Diode 415 K7kW
23k E #L =
$5fi#4 L (Diode) QIR 1IN, A
) . 3.3W/m-K
Rin(c-H)biode | Thermal resistance — M : 13N 242 K/ kW
case to heatsink (Diode) ounting torque 1.3Nm,
with mounting grease 3.3W/m-K
TAELR
Tyjop Operating junction -40 110 °C
temperature

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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Mo L VT . . .
SRR AR Inverse-polarity Protection Diode
RATEE Absolute Maximum Ratings
i AR M At il AL
Symbol Parameter Test Conditions Value Unit
Vey | XIESLIE(E LR Te=25°C 1200 v
Repetitive peak reverse voltage
RORIEM BRI () oo
Ierusm Maximum RMS forward current per chip Th=70°C 30 A
KB A 2205 AR A _ e
Irmisw Maximum RMS current at rectifier output Th=70°C 30 A
N=RY Nray
lrswm IR Vg =0V, tp = 10ms, Ty; = 150 °C 280 A
Surge current
2 R Pl _ _ o qe0 o 2
It Diode It Vg =0V, tp = 10ms, Ty; = 150 °C 392 A’s
HFEE Characteristic Values
Ginc AR It o5 A ROME | BB | mORE | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ve AL L Ty =150°C, I = 15A 1.00 1.35 \%
Forward voltage
IrrRM EE&@%ﬁ T.j = 150°C, Vg = 1200V 5 mA
Repetitive reverse current
_ TRE AT
Ring-cypiode | 1 ormal resistance —Diode 1062 | K/kw
2 ) l.E‘#L v
i #4 L (Diode) BRI 1.3Nm, iR
) ) 3.3W/m-K
Rin(c-H)piode | Thermal resistance — M : 13N 208 K/ kW
case to heatsink (Diode) ounting torque 1.3Nm,
with mounting grease 3.3W/m-K
TAR4S5 IR
Tvjop Operating junction -40 110 °C
temperature

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 %%‘FKIIJHK 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
Ui - - Hl PR R
MW 11.2 mm
€ B B Terminal to heatsink
Creepage distance e
pad lﬁ?ﬁ% . 6.8 mm
Terminal to terminal
Ui - - Hlr PR BE
%¥ﬁ&“% . 9.4 mm
a5 ] [E Terminal to heatsink
Clearance g
%¥?ﬁ¥ . 55 mm
Terminal to terminal
AR IR AR 2 +400
CTI (Comparative Tracking Index)
g@é% %E(*ﬁﬁ%) %ET%FEﬁiﬁﬁd%y iﬁﬁ?ﬁ{—?%i‘flﬂﬁﬁ?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 22 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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- Yaran .
IGBT #&F, e IGBT Boost, Diode Boost
50 - 50 .
=251 . =150C .
T 23/@5 =20V I ,/ .l T 15365 =20V / ,/ ./
45 | —— — Vee=15V e 45 — Vee=15V —
------ Vee = 12V //I mmmmm- V=12V ///
— = — Vge=10V 1, . — = — Vee=10V NAE
40 | =—===-— Vee=9V / = 40 | =—===— Vee=9V / *
A Y
35 e 35 -
30 30
< <
< 25 = 25
L S
20 20
15 15
10 10
5 5
0 0
0 0.5 1 15 2 25 0 0.5 1 15 2 25
Vce - [V] Vce - [V]
Kl 3. 1GBT 4t itk LR 28, 1= f (Vo) 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)
50 50
45 45
40 40
35 35
30 30
< <
< 25 = 25
L L
20 20
15 15
10 10
5 5
0 0 i
0 0.5 1 15 2 4 5 6 7 8
Vce - [V] VeE - [V]
B 5. IGBT i th et B Hh 28, 1= £ (Vee) [ 6. IGBT f&fdr S B 48, 1= f (Vee)
Fig.5 Typical IGBT output characteristic, /c=f (V) Fig.6 Typical IGBT transfer characteristic, Ic=f (V)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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IGBT Boost, Diode Boost

2.2
Eorr, Ty=125°C
—_— , Ty=150C
2 -=---- ESZF T-;é11255 C /
— = — Eon, Ty=150C
1.8 | vce =500v
Vg =-7.5/+15V
Ro(on) =10Q
) S
1.4
’,__>‘
E 12
% 1
|
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0 e e T il
0O 5 10 15 20 25 30 35 40 45 50
Ic- [A]

Esw - [mJ]

1.8

1.6

1.4

1.2

0.8

0.6

0.4

0.2

Eorr, T=125C
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Vce =500V s,
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Rg - [Q]

K 7. 1GBT JFRARAE I B 2R, Eon=f (Ic), Eorr= T (Ic)

Fig.7 Typical IGBT switching energy, Eo,=f (Ic), Eosr=f (Ic)
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&1 9. 1GBT S %4 TAEIX, Ie = (Vee)
Fig.9 Reverse bias safe operating area of IGBT, /c = f (V)

[l 8. IGBT FFRAFE I AL 2L, Eon=f (Re), Eorr=f (Re)
Fig.8 Typical IGBT switching energy, Ey,= f(Rg), Eofi= f (Rs)

C - [nF]

100
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----- Cres
10
Al
P~ —
0.1
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K 10. FARFIE ST IIZL, C= f (Ve)

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 #2£JF, —H/&ids IGBT Boost, Diode Boost

<
u
-10
0 0.1 0.2 0.3 0.4 0.5 0 0.5 1 15 2 2.5 3
Qg - [KC] VE-[V]
B 11, MR H A R 2 Ve = £ (Qo) Bl 12. FRD % R ST R 2L, 1 = £ (V)
Fig.11 Typical gate charge characteristic, Vge=f (Qg) Fig.12 Typical FRD output characteristic, Ir = f (V)
0.12 0.1
Erec, Ty=125°C Erec Tyi=125°C
= Erec, Tj=150T — Ejec, T=150C
Ve =500V Voe =-7.5/+15V
0.1 | Vee =7.5+15v Vce =500
LR 2100 0.08 [F=25
0.08 \\
S~
— — 0.06 e —
e} b}
E E
. 0.06 '
Ll W 0.04
0.04
0.02
0.02
0 0
0O 5 10 15 20 25 30 35 40 45 50 0 20 40 60 80 100
Ir - [A] Rc - [Q]
13. FRD JR AR S 45 AE ML Y i 2k, E,oc=f(1e) & 14. FRD S A VRS AR FE SN2, Eo=f(Rs)
Fig.13 Typical FRD switching loss Eee, 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.
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1000 20
Z IGBT
= — Z;, Diode EERNIT———
_ - 10
100
:
X g
' =
g o
N0
IGBT R(K/KW) 40.84 53.37 280.64 68.64
g(ms) 0.34 412 379 1235
Diode R{K/KW) 24.77 122,78 373.48 68.93
g(ms) 0.54 428  37.40 136.98
1 0.1
0.001 0.01 0.1 1 10 0O 20 40 60 80 100 120 140 160
tp - [s] Te-°C]
15. BESIGHPTHIZR, Zingo =T () Bl 16. o fH SR RE I Hh 28, R= £ (T¢)
Fig.15 Transient thermal impedance, Ziy.c) = f (t,) Fig.16 Typical NTC thermistor characteristic, R=f(T¢)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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~7 —_ At .
57 R E Bypass Diode
90 1000
Zin Diodel
80
70
60 100
)
<
E 50 N
&40 o
30 N10
20
10
Diode R{(K/KW) 32.75 45.88 206.38 133.40
7(ms) 042 381 3241 8833
0 1
15 0.001 0.01 0.1 1 10
Ve - [V] tp - [s]
17. FRD ff R SR 2%, 1 = £ (V) 18, BEAIIIL, Zupo = F (t,)
Fig.17 Typical FRD output characteristic, Ir = f (V) Fig.18 Transient thermal impedance, Zy.c) = f (£,)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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SRR Inverse-polarity Protection Diode
5000
Zi, Diode
1000
g
<
< 2 100
B %
NG
10
Diode Rj(K/kW) 131.43 209.3 630.01 91.01
1 z(ms) 0.43 4.45 35.17 127.78
1.5 0.001 0.01 0.1 1 10
VE - [V] tp - [s]
19. FRD 4 HHFIE SR 2, 1, = f (V) P 20, WS HBLHLIILE, Zogy = f (8,

Fig.19 Typical FRD output characteristic, Ir = f (V) Fig.20 Transient thermal impedance, Zy.c) = f ()

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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HE Weight: 104g

Bl 21, BEHSERRAT
Fig. 21 Module outlines

FEELAMIZER Module outline code: U3

BRI R R EFRAF

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD

oo dk Address
W g Zipcode
A Telephone
& R Fax

FiL - B A Email

3] i Web Site

Tianxin Industrial Park, Shifeng District,

TP A PRI T A e IXF 0 T ]

ZhuZhou City, Hunan Province, China

412001

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

+86 (0)731-28498851, 28498494
shu@crrczic.cc

http://www.sbu.crrczic.cc

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