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FFRBIEFM  Product Datasheet FRZAS Ver 21.10

HCGM1200DDM17-TSA000
XFFRAY IGBT #EEk Dual Switch IGBT

XESH Key Parameters 247 ) Circuit Configuration
Vces 1700 \ 1(B) 2(C)
Vce(sat) Typ. 1.80 \ 5(8) o——t ——o 12(0)
Ic Max. 1200 A
P
le®m) Max. 2400 A 66 o /}—c 1©
BRI Typical Applications 1O ose ——— 10
©® 75| {£3)) Traction drives 30 +®
@ LIz Motor Controllers 1 R A
o ) _ o Fig. 1 Circuit configuration
@ = T EE M AR FE High Reliability Inverter MY Module Appearance
e Features
@ AISIC F:AR AISiC Baseplate
O AIN #F1R AIN Substrates
® = HIEIREE ST High Thermal Cycling Capability

@ 10pus A SZRET)

10us Short Circuit Withstand

BRIRARE AR

K 2. BRANE
Fig. 2 Module appearance

Module Label Code Instruction

ab1234567890

Kot B Hodls A A

Data position Content of data

18 REHAHLIR S
Module batch number
T 55
9--12

Module serial number

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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FEmEIEFAM  Product Datasheet RRZS Ver 21.10 SUFFREL IGBT HLER Dual Switch IGBT
RATEE Absolute Maximum Ratings
i SRR AR5 AN AL
Symbol Parameter Test Conditions Value Unit
Vees %%1‘&-7/{%7}‘_&%& Vee =0V, Tc= 25 °C 1700 \
Collector-emitter voltage
MR- 4 P .
Vees Gate-emitter voltage Te=25°C *20 v
£ AR FRLR — 75 o
le Collector-emitter current Te=75°C 1200 A
A LRI R A _
leer Peak collector current te=1ms 2400 A
i A 73 B K AR _ e —oE o
Pmex Max. transistor power dissipation Ty =150°C, Te =25°C 5.68 kw
2 R 1Pl _ - _1eQe 2
I“t Diode 14 Vg =0V, tp = 10ms, Ty; = 150 °C 130 kA’s
. T 7o = b , il E E e e
isol Isolation voltage — per module ( Connected terminals to base plate),
AC RMS,1 min, 50Hz,Tc= 25 °C
JRI TR, AT (B _ -
Qrp Partial Discharge — per module IEC1287. V1 = 1800V, V2 = 1300V, 50Hz RMS 10 pC
AR Thermal & Mechanical Data
ZH B {IE1 LA
Symbol Explanation Value Unit
JT& HeL B 5 Ui ¥--3i ¥
Creepage distance Terminal to terminal 20.0 mm
Q S vl \LLLI _\LIJJ
HLR I IR S -3 5 _ 10.0 mm
Clearance Terminal to terminal
AR H R 600
CTI (Comparative Tracking Index)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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XFFRAY IGBT #EEk Dual Switch IGBT

FEmEIEFAM  Product Datasheet RRZS Ver 21.10
AR Thermal & Mechanical Data
iR SHAIR MR 2% BROME | BOKE | #
Symbol Parameter Test Conditions Min. Max. Unit
IGBT Zi5e
Rina-c)ieeT | permal resistance — IGBT 22 K/kw
. TR S
Ring-cbiode | 1y0mal resistance — Diode 44 K/ kw
LRAFL(GBT) 275 SNm, FHE IW/m-K
Rin(c-H) 1cBT Thermal resistance — Mounting torque 5Nm, 12 K/ kw
case to heatsink (IGBT) with mounting grease 1W/m-K
& fil #\FH (Diode) 23 BNm, FHAR 1W/m-K
Rth(c-H) Diode Thermal resistance — Mounting torque 5Nm, 24 K/ kW
case to heatsink (Diode) with mounting grease 1W/m-K
T TAELEE IGBT &4 (IGBT) -40 150 °C
uoe Operating junction temperature | — 5% #4( Diode ) 40 150 °oc
A =NEES
Teig RS -40 150 °C
Storage temperature range
LR - M6
. 5 Nm
Mounting - M6
220 J14E HEETEH — M4
M . . 2 Nm
Screw torque Electrical connections - M4
HLE HIEH - M8 10 Nm
Electrical connections - M8

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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XFFRAY IGBT #EEk Dual Switch IGBT

FEmBIEFM  Product Datasheet hgAS Ver 21.10
A (E Electrical Characteristics
BrAEREAI A, /0N Te= 25 °C Tc= 25 °C unless otherwise stated
5 ST %A wAME | BUBME | mOKME | A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vee = 0V,Vce = Vces 1 mA
LR L FA _ _ —qoE o
loes Collector cut-off current | ¥ ©F = OV» Vor = Vees, Ty=1257C 20 mA
VGE = OV, Vcg = VCES, ij =150°C 30 mA
A FL AT
=+ =
loes Gate leakage current Vee = £20V, Vee =0V 05 WA
I - Sk A R A1 P e _ _
Ve ) Gate threshold voltage le = 40mA, Vee = Vee 5.00 6.00 7.00 v
Vee =15V, Ic = 1200A 1.80 2.20 \
" AL AR R S R AN L R
Veeay' ™ | Collector-emitter saturation | Vee =15V, Ic = 1200A,T,j= 125 ° C 2.10 2.50 Y
voltage
Vee =15V, Ic = 1200A,Tyj=150° C 2.20 2.6 \Y
TR IR 1A B R
Ie Diode forward current DC 1200 A
— parery mk Nray
ler QF}S‘( E 1F n) B 53 W FRLUAL tp = 1ms 2400 A
Diode peak forward current
Ir = 1200A, Vee =0 1.90 2.30 \Y
* - r"—‘& N
Ve BRI IF = 1200A, Vee = 0, T,;= 125° C 2.10 2.50 %
Diode forward voltage
Ir =1200A,Vee =0, T,j=150°C 2.10 2.50 \Y
Tyj = 150° C, Vcc = 1000V,
L% LI Vee<15V, t,<10ps,
Isc Short circuit current VeE(max) = Vees— LExdifdt, 4700 A
IEC 60747-9
EE: 1.(*1) FoRiZSEIR A e B R T-( (*1) indicates it is measured at the auxiliary busbar terminal),
Note: 2.(*2) FoRn L2 HER BRI _E Lu( (*2) indicates L is the circuit stray inductance plus Ly).

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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FEmBIEFM  Product Datasheet hgAS Ver 21.10 FFSAY IGBT AR5k Dual Switch IGBT
B E Electrical Characteristics
MrAEsE A, B0 Te= 25 °C Tc= 25 °C unless otherwise stated
5 S AR % m/AME | MURME | ROKME | A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
. LPNG IR Vce = 25V, Vee = 0V,
Ces Input capacitance f = 100kHz 109 nF
K, FA A
Qo Gate charge 15V 11.6 uC
c ST B FEL A Vce = 25V, Ve = 0V, 3.0 F
res Reverse transfer capacitance f = 100kHz '
L i JK
Lu Module inductance 20 nH
2R | 4 T
Recee LS R mBH, - A 0.97 mo

Module lead resistance, terminal-chip

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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XFFRAY IGBT #EEk Dual Switch IGBT

FEmBIEFM  Product Datasheet hgAS Ver 21.10
R (E Electrical Characteristics
(s SR MR ZF A mME | SR | RKE HpL
Symbol Parameter Test Conditions Min. Typ. Max. Unit
T=25°C 1200
KT AL AR I (7] _ .
taott Turn-off delay time Ty=125°C 1250 ns
IC :1200A, ij: 150°C 1280
xCE = 92%'\/ Ty=25°C 400
82 1k 1 GE= T )
tf ;Z[irtl?jr:lzj Rc(orr = 0.5Q, Ty=125°C 480 ns
Ls = 150nH, —
dv/dt =3500V/us Tyw=150°C 490
(Ty= 150 ° C). Ty=25°C 570
KW FE _ o
Eore Turn-off energy loss h=125°C 640 mJ
T4=150°C 660
Ty=25°C 480
T3 ZE IR B[R] _ o
taon) Turn-on delay time =125°C 480 ns
Ic =1200A, ij: 150°C 480
vee Z90%, Ty=25°C 230
A GE= T )
t, LT 1R Rocon) = 0.5Q, T=125°C 240 ns
Rise time Ls(: 1)50nH I
di/dt = 4500A/us Tyw=150°C 240
(ij: 150 ° C) ij: 25 o C 83
Eon B Ty=125°C 116 mJ
Turn-on energy loss
Ty=150°C 128
Tw=25°C 240
TR SRR L 4
Qn Diode reverse Ty=125°C 380 ucC
recovery charge
y 9 Ty=150°C 415
= Tww=25°C 710
“HERFKSE | T ooy !
y (T= 150 ° C). Ty= 150 ° C 870
. - Tww=25°C 155
ZHRE R IR S R 1
Erec Diode reverse T,y=125°C 265 mJ
recovery ener
y energy Ty= 150 ° C 295

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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FZEBIEFM  Product Datasheet KRZS Ver 21.10
2400 2400
T,=25C / T,=150C
Ve = 20V Vee = 20V /
— = Ve = 15V — Vgg = 15V
------ Ve = 12V ====== Vgg=12V
2000 | — = — Vee =10V / 2000 | — = — Vee=10v /
————— Ve =V ————— Ve =9V
< <
' 1600 ' 1600
L L
g =
o o
S 1200 5 1200
o o
S S
3] 3]
2 800 2 800
o o
@) O
400 400
0 0
0O 05 1 15 2 25 3 35 14 0 05 1 15 2 25 3 35 4 45 5
Collector - emitter voltage, Vcg - [V] Collector - emitter voltage, Vce - [V]
B 3. IGBT i Rt B R 28, 1= f (Vi) 4. \GBT Hir Rt ML 70 28, 1= f (Vee)
Fig.3 Typical IGBT output characteristics, Ic=f (V) Fig.4 Typical IGBT output characteristics, Ic=f (V)
2400 2400 /
2000 2000
< <
' 1600 ' 1600
L L
s =
o o
S 1200 5 1200
o o
S 5
3] 3]
2 800 2 800
S) o
O O
400 400
0 0
0O 05 1 15 2 25 3 35 4 6 7 8 9 10 11 12 13 14
Collector - emitter voltage, Vcg - [V] Gate - emitter voltage, Vg - [V]
Bl 5. IGBT i thi4p 1t it Y i 22, 0= £ (Vie) Kl 6. IGBT fhr it g 2 28, 1= £ (Ve)
Fig.5 Typical IGBT output characteristics, /c=f (V) 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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FZEBIEFM  Product Datasheet KRZS Ver 21.10 It AL IGBT A5k Dual Switch IGBT
2400 400 -
...... Erec Tyi=125°C
— — 15T — — Epec, Ty=150TC
L)
E 350 |Vee=zt15v
; I = 1200A
< 2000 g Veg = 900V
= uT 300
- a
- 1600 14
2 L 250
T o
= >
o o
= 1200 5 200
) c
= ta}
3 2 150
T 800 =
] 3
§ € 100
g o
400 s
3 50
@
) — 0
0O 05 1 15 2 25 3 35 4 o 1 2 3 4 5 6 7 8 9
Forward voltage of FRD, Vg - [V] Gate resistance, Rg - [Q]
[ 7. FRD 1 A LR 25 1 = £ (V) Kl 8. FRD Jx [P 52 AEFELL Y [ 25, £ o =f(Ro)
Fig.7 Typical FRD output characteristics, I = f (V) Fig.8 Typical FRD E., Erec=f(Rg)
400 2000
Erec, T\j=125°C Eon, Tyj=125C
— = Erec, Ty=150C = = Eon, Tj=150C
2 | ! | |eee==-- Eorr, Tyj=125C
é 350 | Vee =900V T — — — Eopr, Ty=150C
- VeE = +15V - /
" Re(on) = 0.50Q 1600 | Vee = 900v o
8 / — Veg = +15V
ur 300 E Ra(on) = 0.50Q /'
5 = Re(oFr) = 0.5Q K
x
5 20 u’ 1200 7
> = /
o o /
5 200 5 J
5 5 %
> o 800 “
& 150 £ .'
2 e /
S 100 E /‘
o ? 400 o
S 50 d —_—
o / P
0 0
0 400 800 1200 1600 2000 2400 0 400 800 1200 1600 2000 2400
Forward current of FRD, Ig - [A] Collector current, I¢ - [A]
E 9. FRD &W‘V}Zgﬁéﬁiﬂiﬂ Hjﬂgz:Erec=f(lF) E 10. IGBT JZF?‘%%\E*%EE‘E—Q EEHZ%IEOn= f (IC)i Eoff= f (’C)
Fig.9 Typical FRD E ., Erec=f(lF) Fig.10 Typical IGBT switching energy, E,.=f (Ic), Eoi=f (Ic)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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Fm#iEFAM  Product Datasheet REZA Ver 21.10 It AL IGBT A5k Dual Switch IGBT
1600 2800
T . — —c
Eorr, Ty=125C ] Module
1400 — Eorr, TyF150C ;/ 2400 1
Vg = £15V .
— lc = 1200A y
E 1200 | Ve = 900v L / — |
E . <, 2000
& 1000 © |
= 5 1600 |
5 800 5 |
[ (&)
o 5 1200
2 600 3 |
= 2
I 8 800
= 400 o |
%)
200 400 |1, = 150C
Re(oFF) = 0.5Q
Vg = #15V
0 0
0O 1 2 3 4 5 6 7 8 9 0 400 800 1200 1600
Gate resistance, Rg - (Q) Collector - emitter voltage, Vcg - [V]
11. IGBT FF o RERE MY 1 28, E = f (Re), Eop= F (Re) 12. IGBT iz 4 TAE X e = f (Vi)
Fig.11 Typical IGBT switching energy,E,.= f(Rg), Eoi= T (Rg) Fig.12 Reverse bias safe operating area of IGBT,/c = f (V)
100
Ziy IGBT
—— — Zy, Diode

Transient thermal impedance, Ztn(.c) - [K/IKW]

1
IGBT Rj(K/kw) 0.51 145 3.67 15.9
z(ms) 0.12 2.25 15.6 183
Diode Rj(K/kw) 1.16 8.31 4.71 29.2
z(ms) 0.14 3.45 30.1 264
0.1
0.001 0.01 0.1 1 10

Pulse width, t, - [s]

13. ﬁ%%ﬁﬁwﬂ*ﬁﬂéﬁ,ahu.c) =f(t,)

Fig.13 Transient thermal impedance,Zy.c) = f (t;)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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55.240.3
11.940. 2
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Fig. 14 Module outlines

Zhejiang HIITIO New Energy Co., Ltd

ADD : NO.1125 Zhixing Road,Qiaonan District, Xiaoshan Economic and

Technological Development Zone,Hangzhou,Zhejiang

TEL :400-667-9977
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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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