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F 4R IGBT #54R Half Bridge IGBT

FmHIEFAM  Product Datasheet FEZN Ver 24.06
xESH Key Parameters ke d e ol Circuit Configuration
Vces 1200 \Y, 4
9
VCE(sat) Typ. 1.50 Vv
6 7
Ic Max. 900 A
10/11
lcrRm) Max. 1800 A 5 8
1o
BRI Typical Applications )
® HHLIXZ) Motor Drives 3
® wHRHE Power Charging Equipment NS |
Fig. 1 Circuit configuration
® SLIREH Solar Power
RSN Module Appearance
® HIAE Electric Vehicles
-
-~
5= Features
= i
® iR Cu Baseplate }’ o5 2852 - ;
s
@ H5E R A AR ATAR Enhanced Al203 Substrates

® HIMERES

High Thermal Cycling Capability

BRARE LA

K 2. BESNE

Fig. 2 Module appearance

Module Label Code Instruction

BmirE s A
Data position Content of data
18 FEHRAL RS
Module batch number
R 7515
9--12
Module serial number

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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F 4R IGBT #54R Half Bridge IGBT

FmBIEFEM  Product Datasheet hiZA< Ver 24.06
BATEE Absolute Maximum Ratings
e SH AR M2 H1E LA
Symbol Parameter Test Conditions Value Unit
AR HAR - SRR L R _ oo
Vees Collector-emitter voltage Vee=0V, Te=25°C 1200 v
AR - S5 K P _ oo
Vees Gate-emitter voltage Te=25°C +20 v
£ HAR HL IR —an o _ _ 1750
le Collector-emitter current Te=80°C, Tymax=175°C 900 A
AR HI AR VA L JAE _
lem) Peak collector current tp=1ms 1800 A
LN = PN (4 P, —oE o
Pmx Max. transistor power dissipation Ty=175°C, Te=25°C 29 kw
2 — W Pl _ _ _qe0 o 2
1t Diode 2t VR =0V, tp = 10ms, T,; = 150 °C 27 kA‘s
" R T, TS EARE N i E
iz L (B X
Visol Ifoia%\(/ﬁt?e —_ per module ( Connected terminals to base plate), 3400 \Y
ge-p AC RMS,1 min, 50Hz, Tc= 25 °C
AR Thermal & Mechanical Data
ZH i B B AL
Symbol Explanation Value Unit
i T B A
f% .ﬁﬁ“l“t%sh sink 145 mm
e e g erminal to heatsin
Creepage distance TS
. . 13.0 mm
Terminal to terminal
e - -
frﬂiiwifz‘a‘l“ti%heatsink 12.5 mm
#a 2% AR
Clearance e 2
. . 10.0 mm
Terminal to terminal
v v 55| ) =P
FEXH R B R R i 5 5200

CTI (Comparative Tracking Index)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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FmBIEFEM  Product Datasheet hiZA< Ver 24.06
FAFNHLI Thermal & Mechanical Data
s ZHATR AR 2% A RAME | WRME | RRE | BT
Symbol Parameter Test Conditions Min. Typ. Max. Unit
IGBT i 5e#H
Ring-c) s Thermal resistance — IGBT 52 K/ kW
_ TR AT
Rig-cypiode | Thermal resistance — Diode 5 K/kw
Fefii #PH(IGBT) %)) 5Nm, FHUIE IW/m-K
Rtn(c-H) 1cBT Thermal resistance — Mounting torque 5Nm, 31 K/ kW
case to heatsink (IGBT) with mounting grease 1W/m-K
FfAFH (Diode) %4 F15 5Nm, S HIE 1IW/m-K
Rih(c-H) Diode Thermal resistance — Mounting torque 5Nm, 32 K/ kW
case to heatsink (Diode) with mounting grease 1W/m-K
T TSR IGBT #B4r (I1GBT) -40 175 °C
uoe Operating junction temperature | — #4% #4%( Diode ) -40 175 °c
PR L o
Teg Storage temperature range 40 125 ¢
2L _
;u*é,%ﬂ% M5 3 6 Nm
" 3k Mounting - M5
Screw torque B8 HEH — M6 N
Electrical connections - M6 3 6 m
Hile PHEE NTC-Thermistor Data
Ginc) SRR MR %A BAME | MBUE | BOKE LA
Symbol Parameter Test Conditions Min. Typ. Max. Unit
e R BEAE —oco
Res Rated resistance Te=25°C 5 kQ
R100 {7 — 100 ° - 9
AR/IR Deviation of R100 Tc =100 °C, R100=493Q -5 5 %
FEHL = —oE o
Pas Power dissipation Te=25°C 20 mw
Bo2s/50 B-1E Ry = R25exp [st/so(l/Tz - 1/(298 15 K))] 3375 K
B-value '
Bo2s/s0 B-1E Ry = R25exp [st/so(l/Tz - 1/(298 15 K))] 3411 K
B-value ’
B2s/100 B-fi1 R2 = Rasexp [Bzsi00(1/T2 - 1/(298.15 K))] 3433 K
B-value '

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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FERBIEFM  Product Datasheet KRZ Ver 24.06

HEME Electrical Characteristics
BrAEREAE B, 50 Te= 25 °C Tc= 25 °C unless otherwise stated
(SRe) SH LR XM mAMA | MBUE | RORfH | #A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vee = 0V,Vce = Vces 1 mA
L AR L FR _ _ _ 0
lces Collector cut-off current Ve = 0V, Vee = Vees, Ty=150° C 20 mA
VGE = OV, Vcg = VCES, ij =175°C 30 mA
A e FRLAT
| Vee = 20V, Ve = OV .
oES Gate leakage current CE OV, Vee =0 0.5 HA
A - = 5 0 R A1 P _ _
VGE (th) Gate threshold voltage Ic = 15mA, Vge = Vce 5.40 6.00 6.60 \%
Vee =15V, Ic = 900A 1.50 1.90 \%
" AR F- R S B TR P
Vee say' Collector-emitter saturation | Vee =15V, Ic = 900A,T,j=150° C 1.80 \Y
voltage
Ve =15V, Ic = 900A,T,j=175°C 1.80 \%
TR TE 1A B FRA
| .
F Diode forward current bc 900 A
TR TE ) B T A HLAL _
Iram Diode peak forward current tp=1ms 1800 A
Ie = 900A, Vee = 0V 1.90 2.30 \%
VY BRI IF = 900A, Vee =0V, T,; =150 ° C 2.05 %
Diode forward voltage
Ir =900A, Vee =0V, T;=175°C 2.10 \%
Tyj = 150° C, Vcc = 800V,
% L Vee<15V, t,<8us
| L PP e .
s¢ Short circuit current VeE(max) = Vees— LExdifdt, 3200 A
IEC 60747-9
EE: 1.(*1) RRZSEET O AL H((*1) indicates it is given at chip level),
Note: 2.(*2) R L ZH BRI B Lsce ( (*2) indicates L is the circuit stray inductance plus Lscg).

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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BT E Electrical Characteristics
BedEds e, A0 Te= 25 °C Tc= 25 °C unless otherwise stated
e AR %A BoME | MRIAUE | BOKME | BT
Symbol Parameter Test Conditions Min. Typ. Max. Unit
‘ PN R _ _ _
Cies Input capacitance Vce = 25V, Vge = 0V, f = 100kHz 169 nF
AR B 7
Qo Gate charge +15V 8.1 e
S AR L2 _ _ _
Cres Reverse transfer capacitance Vee = 25V, Vee = OV, f = 100kHz 0.28 nF
FELH e K
Lsce Module inductance 28 nH
R G| B, -
Rec+er Module lead resistance, 1 mQ
terminal-chip
_ PR S AR L BEL
Reint Internal gate resistor 0.9 Q

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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A {E Electrical Characteristics
7 SRR WA A BoME | e | mok | SR
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ty=25°C 800
I W 2 3R A (1] _ o
taott Turn-off delay time Ty=150°C 850 ns
Ic =900A, ij: 175°C 875
VCE = GOOV, —_ °
F R Vee = +15V, T=25°C 80
t - Roorm = 3.3Q, Ty=150°C 140 ns
Fall time LsésshH |
dv/dt =4200V/ps Ty=175°C 155
(ij: .1.50O C) ij: 25 o C 85
Eoe | W Ty=150°C 105 mJ
Turn-off energy loss
Ty=175°C 116
Ty=25°C 340
ST
R Ty=150 ° C 390 ns
Turn-on delay time
Ic =900A, ij: 175°C 390
xCE = 62%'\/ Ty=25°C 110
i GE= T )
t J:.}I"Hj‘“ﬂ Rgon) = lOQ, Tyw=150°C 130 ns
Rise time ©n) |
Ls = 35nH, —
di/dt = 5500A/us Ty=175°C 140
(T~ 150 ° C). T=25°C 80
Eon JFIBAFE Ty=150°C 150 mJ
Turn-on energy loss
T=175°C 165
B » Ty=25°C 78
ZHRE R K HLA 4
Qrr Diode reverse T=150°C 115 ucC
recovery charge
y eharg T=175°C 121
= Tw=25°C 320
CHERERARE | o0 i
o Jooermee | YELE0 [Tew-C st A
y (Ty= 150 ° C). Ty=175°C 360
Tyw=25°C 24
TR R Ak S A RE !
Erec Diode reverse Ty=150°C 42 mJ
recovery ener
very gy T,/=175°C 46

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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F 4R IGBT #54R Half Bridge IGBT

FEmEIEFA  Product Datasheet FRZN Ver 24.06
1800 1800
T,=25C / Ty=1501C /
Ve = 20V Ve = 20V
—_— Ve =15V —_— — Ve =15V
------ Veg = 12V mmmmms Vep=12V
1500 —_—— — Vg = 10V / 1500 —_— = — Ve = 10V / .o "
————— V=V ————— ez OV .
1200 1200
< <
= 900 - 900
© RS
600 600
300 300
0 0
0O 05 1 15 2 25 3 35 4 0 05 1 15 2 25 3 35 4 45 5
Vce - [V] Vce - [V]

3. 1GBT fr 45 PE s A i £, 1= (Vee)
Fig.3 Typical IGBT output characteristics, /c=f (Vcg)

B 4. 1GBT iy th et B 28, Je= £ (Ve)
Fig.4 Typical IGBT output characteristics, /c=f (V)

Ic - [A]
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Vce - [V]

Ic - [A]
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Vee - [V]

[l 5. 1GBT iy tHAFPE LB 4R, 1= (Vee)
Fig.5 Typical IGBT output characteristics, /c=f (V)

B 6. IGBT f&4e itk s 2 i 28, Je= £ (Vee)
Fig.6 Typical IGBT transfer characteristics, Ic=f (Vge)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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700 800
Eorr, Ty=150C Eorr, Ty=150C
—— — EorrTyF175C —— — Eorr TyF175°C
------ Eon,T,=150C / - ----- Eon, T=150C
600 | — = — EonTym175¢C , 700 | — = — Eon, Ty=175TC
Vce =600V / . Vee = 15V
Ve = $15V . Ic =900A
Re(on) =1.0Q v 600 | vce =600v /
500 | Re(orr =3.30 / ’ 7
/'." 500 /e
=’ 400 . = .,
E a E /
' /" 400 VIR
2 S 2 i
& 300 Ve B /
1 300 /’:
200 200 ; —
/ ==
— —
0 0
0 300 600 900 1200 1500 1800 0 5 10 15 20 25 30
Ic - [A] Rg - [
7.1GBT JF RAFE AL I LR, Eon= f (1), Eogr= T (1) K 8. 1GBT JFRARFEML R 2, Eon= f (Ro), Eor= f (Rc)
Fig.7 Typical IGBT switching energy, Eo.=f (Ic), Eor= T (Ic) Fig.8 Typical IGBT switching energy, E..= f(Rg), Eosi= T (Rg)
2100 5000
——— — lc-chip Cies f=100kHz
Ic-module — - COES Ty=25C
----- Cres
1800 = 1000
1500 | N
| 100
— 1200 —
< | = \
3 :
= 900 | © 10 \
| ——— —
—
600 | —_——
1
300 | 1
T, =175C ,
Reorm=332 | |\ | [ |
Vee=+1sv | | N | o VT e
0 0.1
0 400 800 1200 0 20 40 60 80 100
Vce - [V] Vce - [V]
9.IGBT fefm 224 LAEIX, I = f (Vee) Bl 10. MRS IR, C=  (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.

TER: ZA AU, P R AR ESD Bl Bt .



El5 hEh%E TG900HF12M1-S5A00
== A5 IGBT #iHk Half Bridge IGBT
== CRIRC L eneee

FEmEBIEFM  Product Datasheet ARZN Ver 24.06

15 1800
Vce=600V
1c=900A
T,=25C
10 1500
5 1200
= <
w O =~ 900
O L
>
-5 600
-10 300
-15 0
0 2 4 6 8 10 0 05 1 15 2 25 3 35
Qg - [KC] Ve -[V]
B 11, B R LR TR, Ve = £ (Qo) B 12. FRD far tHAFPE SR 2K, 1 = £ (V)
Fig.11 Typical gate charge characteristic, Vge=f (Qg) Fig.12 Typical FRD output characteristic, Iz = f (V)
60 60
Erec, Tyj=150°C Erec, Tyj=150°C
= Erec, Ty=175C = Erec, Ty=175C
54 54
Ve =600V Ve = £15V
Ve = 15V — I =900A
48 | Reon =1.00Q | 48 | Vce =600v
42 42
— 36 — 36
Lap} Ly}
£ E
. 30 . 30
8 8
w24 w24
18 18
12 12
6 6
0 0
0 300 600 900 1200 1500 1800 0 2 4 6 8 10
Ir - [A] Rc - [Q]
& 13. FRD X AR S HRFEHL B M 4R, Eec=fllF) Kl 14. FRD RIA WK IRFE SR HIZR, Eo=f(Rs)
Fig.13 Typical FRD switching l0ss Eo Erec=f(lf) Fig.14 Typical FRD switching 10ss E,o Erec=f(Rg)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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2100 1000
Ty=175C Z IGBT
| — — Zy, Diode
1800
100
1500
2
— 1200 X
< X,
= ' 10
=~ 900 2
N
600
1
IGBT Ry(K/KW) 3.74 508 29.9 13.28
300 4(ms) 0.61 3.74 43.6 138.73
Diode Ri(K/kW) 6.17 7.59 44.64 16.59
7(ms) 0.57 3.85 43.20 137.26
0 0.1
0 400 800 1200 0.001 0.01 0.1 1 10
VR - [V] tp - [s]
B 15. FRD AR &4 TAEIX, I, = f (VR) &l 16. BESHFHAIHIZL, Zingo = (t,)
Fig.15 Reverse bias safe operating area of FRD, /,, = f (Vg) Fig.16 Transient thermal impedance, Zy.c) = f ()
20
10
()
=
o 1
0.1
0O 20 40 60 80 100 120 140 160
Tc-[°C]

Bl 17, SR B ARURR R 2R, R=f(To)
Fig.17 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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D $4.6540.2
4x 27
Oos ¢ 9254011 %
//10.8 A 2 $2.1£0.1 .
S o 5 HH pa] s 115£0,03
= 5 =k 200 (6 A T8 ]
= B & 0| © 7
®. .1 = e
N fi -
7 It L%
o E i
—+
= c
&1 [efoos[a[B[ ]
7x
siEEEEEEE =
4o55:01 B B B8] 18] 2] B 4x6.5" 04 CEMMG B4 B
S BB <
0.45 C § 1. RFRERCIXAZ, S%GBT-14486-2008 (kM
0 PRSP A%)
vi D) ;f IMTSZ, BT
(a) X<10+0.14  (b) 10<X<30+0.25;
(min 102) o il . (c) 30sX<500.32 (d) 50sX<100 £0.5;
min S ‘ = = (e) 100=X<200 0.8
. = o2l 2y 2. BRARERRSE I, ARk
(min 80.2) = ‘E) Sl S
%l NOTES:
n I . 1. TOLERANCE UNLESS OTHERWISE SPECIFIAL REFER TO
GRADE MT5 IN
94.5£0.2 o 0] GBT-14486-2008<DIMENSIONAL TOLERANCE FORMOULDED
104015 SR PLASTIC PARTS>:
- = (a) X<10#0.14  (b) 10sX<30 £0.25;
13740.2 m (c) 30sX<50#0.32 (d) 50<X<100 +0.5;
(e) 100<X<200 +0.8;
151.810.4 2.DIMS IN mm UNLESS STATED
HE Weight: 345g FEHANIZEAL Module outline code: M1

18.  BHSMR A
Fig. 18 Module outlines

PR R RSB E R AR
ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD

Tianxin Industrial Park, Shifeng District,

ok Address TR 2 RN T A U DX G Tk _ i .
ZhuZhou City, Hunan Province, China

M g Zipcode 412001

H, ik Telephone +86 (0)731-28498268, 28498238, 28493472

& = Fax +86 (0)731-28498851, 28498494

LT HB4E Email sbu@crrczic.cc

" Ik Web Site http://www.sbu.crrczic.cc

15 FH 2 AR 12K

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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(1) BT A5 B B T DR N R AL (T S 2 AR, ASCIEPT S 105 B R BRAE N — AR v, ToVATRIE
FUAE R RORR IR N o V0 A, R OR P AE A AT VPAS 77 i IE A R F EEAAM 7 As B AN B, IR AT A BB AR 3
.

(2) A7 SO T W SR AR IR — 350 23 7= I 2 7 ot Y SRR, SEBR Hh R 7 O T R S S RE R A RS, ERA A ORIEIX 2
i 5 AN 22 RE I 77 it R LE S o G R A5 EOR AR AR T, 3R ) B IRHAB AT 7 b B 0T, 1 B I DGR TR 2 B Wl A A ) 7 il TS 2
(3) WA A RPRR K, SO TR RAT L AN e iR BR97 . AR dERras) , SREVEWUE P 53 RGBT R A XU A
i TERVEAL, LG — T R

(4) 7= A R AR e, A R L B T o P SO BRI B . L L LR B A AR KGRI 0L, 3R A A TCVE CRAE ™ i
(Y 18 i AT S

(5) FRERAEAEFIS, AR TS, FERRORTC AT AR . e SRS, AR CAEAT i E S R I 1 L AR

(6) 7w Bl M E TR A B, B EPIRAS . iR MR e e flbiE, AR RBIRR (preliminary) , iZbRs SR %7 0 E 58
BTl B S EOELERE BRI 0 S B H TR AT LAS B, (RIS AT R R AR AR A . G R R T
HUE EABCAARE, MR i En] DR .

o

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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