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1700V 200A IGBT Half Bridge Module

1700V 200A IGBT (&
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Features:
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1700V Trench+ Field Stop technology
Freewheeling diodes with fast and soft reverse recovery
Veeisaty With positive temperature coefficient

Low switching losses

Typical Applications:
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Motor/Servo Drives
High Power Converters
UPS

Photovoltaic
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Package / 3

Item Symbol |Conditions Values Unit

Za 2 N F Viso.  |RMS, f=50 Hz, t =1 min

Isolation test voltage 4.0 kv

B FEAOR R

Material of module baseplate Cu

P 2% FEA A% (class 1, IEC 61140)

Internal isolation Basic insulation (class 1, IEC 61140) Al,04

JIE E i 2 Aereep | T--HIUH A /terminal to heatsink 29.0

Creepage distance 0 - - mm
page c dereep | T~ ¥/terminal to terminal 23.0

CER ] 5 deear |- HUH T /terminal to heatsink 23.0

Clearance 0 - - mm

doear | ¥ T-¥ii T-/terminal to terminal 11.0

FHX FELIR AR 2 CTI

Comparative tracking index >400

Item Symbol |Conditions Values Unit

Min. Typ. Max.

/%ﬁ& Ea@ ’ *ﬁﬁ% LsCE

Stray inductance module 20 nH

R 2 f BH, o 108 Recee T=25°C

Module lead resistance, terminals - chip 0.70 mQ

,ﬁ%ﬁiﬁlg Tstg

Storage temperature -40 125 °C

BEH 22 3 1) 22 e 41 AR M6

Mounting torque for module mounting 3.0 6.0 Nm

i B FE AR AR M6

Terminal connection torque 25 5.0 Nm

HE G

Weight 320 g
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IGBT
Maximum Rated Values / B K& E1H

Item Symbol |Conditions Values Unit
B R — RS R Vees T,=25°C

Collector-emitter Voltage 1700 v
AR, — A S 0 P Vees

Maximum gate-emitter voltage +20 v
Mk A AR, — RS A H Vees  [t,<10us, D=0.01

Transient gate-emitter voltage +30 v
TSR AR AR B LA le T=25°C 360 A
Continuous DC collector current T.=100°C 200

=N U S ER &V lcpulse

Pulsed collector current,tp limited by Tj., 400 A
DA Prot

Power dissipation 1070 w
Jiangsu Solid Power Semiconductor Co., Ltd. V1.0 06/29/2023 3/10
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Characteristic Values / FAF{E

Item Symbol |Conditions Values Unit
Min. Typ. Max.
EE R — R S AR A L Veesay) [1c=200A, V=15V T,=25°C 1.65 1.95
Collector-emitter saturation voltage ij=125°C 1.90 v
T,=150°C 1.92
AR 15 H Veein)  [Vee=Vae Ic=8mA
Gate threshold voltage 5.0 5.8 6.5 v
A FAG- R B AR AL FLAE lces Vee=1700V, Vge=0V T,=25°C 100 MA
Collector-emitter cut-off current T,=150°C 5 mA
> By v = N7y _ _ - o
ifﬂﬂ’f&#ﬁﬂ&ﬁ LI lges  |Vee=0V,Vge=£20V, T,=25°C 500 200 A
Gate-emitter leakage current
AR H A Qs |Vee=900V, 1=200A , Vge=+15V 1o c
Gate Charge ’ W
PN ER Cios  |Vee=25V, Vge=0V, f =100kHz
. 18.0
Input Capacitance
AN I C
i-{zﬂﬂ H:Il Eﬂﬁ' ' oes 1.06 nF
Output Capacitance
SR I A L2 Cres 0.28
Reverse Transfer Capacitance ’
PR AR FLBEL Reint  [T,=25°C s a
Internal gate resistor '
FF i FEAR B[] CHL R A7 30 toon) |Vcc=900V,Ic=200A T,=25°C 188 ns
Turn-on delay time,inductive load Rs=3.3Q, T,-125°C 278 s
Vge=+15V
T,=150°C 232 ns
TR A CRURR A 3O t, T,=25°C 56 ns
Rise Time,inductive load ij=125°C 68 ns
T,=150°C 72 ns
KB AR I ] LR £ 2D taor  |Vecm900V,Ic=200A  |T =25°C 200 ns
Turn-off delay time,inductive load Rs=3.3Q, T,-125°C 600 s
Vge=+15V
T,=150°C 620 ns
BRI IA] CRRUR A O t T,=25°C 470 ns
Fall time,inductive load ij=125°C 710 ns
T,=150°C 745 ns
JFiB e R (RERk) Eon  [Vec=900V,Ic=200A  |T, =25°C 33.2 m)J
Turn-on energy loss per pulse Rs=3.3Q, T,-125°C 522 o
Vge=+15V
T,=150°C 59.9 mJ
KWIRFERER (BRI Eorr T,=25°C 49.1 mJ
Turn off Energy loss per pulse T,=125°C 673 .y
T,=150°C 70.5 m)
kA€ lse  |Vgr=<15V, tp<<10pus
SC data V=900V T,=150°C 720 A
IGBTZE -4 7. #4 R
H-Ah % ﬁE o thic 014 | K/W
IGBT thermal resistance,junction-case
vE T
TAE {EI'E Jop -40 175 °C
Operating Temperature
Jiangsu Solid Power Semiconductor Co., Ltd. V1.0 06/29/2023 4/10
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Diode / k¥
Maximum Rated Values / B RXHEE

Item Symbol |Conditions Values Unit
S v B A WA P Vrrm T,=25°C
Repetitive reverse voltage 1700 v
SR IE ) LI FA Ie T=25°C 280
Continuous DC forward current T=100°C 200 R
TR IE ) AN B A A LR lputse
Diode pulsed current,tp limited by T,., 400
Characteristic Values / $4FE
Item Symbol |Conditions Values Unit
Min. Typ. Max.
NSNS Ve |lF=200A, V=0V |T,;=25°C 2.00 2.40
Forward voltage T -125°C 215 v
Vi~ .
T,=150°C 2.20
R [ 1% B I ] t,  |l=200A T,;=25°C 140
Reverse recovery time dle/dt=-3500A/us [T _175°C 220 ns
Vv
T,=150°C
Ty ) T,=150°C 275
- Vg=900V,
I S (P |y qsy T,725°C 307
GE™~
Peak reverse recovery current T,=125°C 317 A
T,=150°C 319
AR/ =R N Qgr T,=25°C 45
Reverse recovery charge T,=125°C 77 e
T,=150°C 89
}i ﬁ‘ﬁgfﬁﬁ (HJR‘/EF ) Erec TVJ:ZSOC 20.4
Reverse recovery energy loss per pulse T,=125°C 396 mJ
T,=150°C 45.2
AR S IAH Rinico
Diode thermal resistance,junction-case 0.20 K/W
JH RBE T,
LARILE * -40 175 | °C
Operating Temperature
Jiangsu Solid Power Semiconductor Co., Ltd. V1.0 06/29/2023 5110
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Output characteristic(typical) Output characteristic(typical)
le=f(Vee) le=f(Vee)
T,=150°C
400 | — 400 - — —=
/ 4 — VGE=19V / ) I/ e -
— . o, 70 1
350 |— T=25°C i 350 | ----VGE=17V i
""" Tij=125°C P/ 2 N R VGE=15V / !
....... . 0, 'Il,l N .I /
300 Tvj=150°C % 300 1 _\gee1av 7
Y /.
/’/ —_ - /1
250 II’,I 250 VGE=11V I,.I. // -
2 e | VGE=9V | /{7 / e
/ ’; i’ 7
2200 2200 / —
@] A [ i .
- 4 - |/
150 7 150 [
v /’/./'
100 p 100 s
I’ // T
50 50
7
0 = 0
0 0.5 1 1.5 2 2.5 3 0 1 2 3 4 5
Ve (WD) Ve (V)
et (B IGBTJT K476 (#A)
Transfer characteristic(typical) Switching losses IGBT (typical)
le="f (Vge) E=f(Rg)
Ve = 20V Ve = +15V, Ic = 200A, Ve = 900V
400 77 200 I I I
I | | ! P
Iy Eon, Tvj=125°C p
— Tvj=25°C v/ e
350 — —-Eon, Tvj=150°C P
- T 7T Tvj=125°C ¥ 1
_______ . ‘f 160 [ ---- Eoff, Tvj=125°C —~<—
300 Tvj=150°C Al /! g
A Eoff, Tvj=150°C | .~
,ll rd
,l/' //
250 ,lll 120 —
[ | /
00 /,,I =
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— “ w
150 / 80—
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100 g
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IGBTJT-3%

Hike (JRD

Switching losses IGBT (typical)

E=f(l¢)

Vee =15V, Rg=3.3Q, Ve = 900V

w4 TAEX (RBSOA)

Reverse bias safe operating area(RBSOA)
le=f (Vce)

Ve = 15V, Rgoe = 3.3Q, T,;= 150°C

200 500
Eon, Tvj=125°C
160 || ——-Eon, Tvj=150°C // 400
- - - - Eoff, Tvj=125°C //
/
120 | Eoff, Tvj=150°C / -1 300
B <
= o
80 200
40 100
0 0
0 100 200 300 400 0 400 800 1200 1600 2000
|C (A) VCE (V)
A (#ED FIRREAT (BB
Typical capacitance as a function of collector-emitter voltage Gate charge (typical)
C=f (Ve Ve =T (Qq)
f =100 kHz, Vg = OV lc=200A, Ve = 900V
15
100,000
Cies | 10 /
n ----Coes |—
10,000 fp—o——————— Cres = 5
T N > /
2 < o
O ~<]_ 0
1,000 == —— ~
= S— — 5
100
-10
10 -15
0 20 40 60 80 100 0.0 0.2 0.4 0.6 0.8 1.0 1.2
Vee (V) Qg(MC)
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IGBTHEZA K PHHT ERmERE —RE (JH)
IGBT transient thermal impedance as a function of pulse width Forward characteristic of Diode (typical)
Zinjo=f (1) le=f (V)
1 400 7
/
4
350 ,’
— Tvj=25°C / /
/
300 |~~~ Tvj=125°C ré
0.1 anm T Tvj=150°C / /
§ - 250 7
S i < /
- / = /
s / =200 a
N /’
/|
/| 150
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1E-6 1E-5 1E-4 1E-3 1E-2 1E-1  1E+0 0 05 1 15 25 3
t (s) Ve (V)
TrRBiFE —RE (SR TrRBiFE —RE (SR
Switching losses Diode(typical) Switching losses Diode(typical)
Erec=f(RG) Erec=f(|F)
Iy = 200A, V¢ = 900V Rg = 3.3Q, Ve = 900V
60 60
// -
50 50
4
\\ //’
40 > 40 7
N~ /
= =~ = /
£ 30 ———— £ 30
\ /
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Diode transient thermal impedance as a function of pulse width
Zing =T (t)
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