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IGBTAE HR

1200V

150A IGBT Half Bridge Module

1200V 150A IGBT £ #F1E bR

b

Vgs=1200V
=150A/lcpy=300A

ICnom

Features:

[0 1200V Trench+ Field Stop technology

[0 Freewheeling diodes with fast and soft reverse recovery
[0 Vcgesay With positive temperature coefficient

O Low switching losses

Typical Applications:

[0 Motor/Servo Drives

0 High Power Converters

0 UPS

[0 Photovoltaic
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Package / ¥}

Item Symbol |Conditions Values Unit

A 25N L Visot  |RMS, =50 Hz, t =1 min

Isolation test voltage 4.0 kv

B FEA R R

Material of module baseplate Cu

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

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

JNE E i 2 Aereep | T--HEH U /terminal to heatsink 17.0

Creepage distance 0 - - mm
Pas dereep | T~ ¥ /terminal to terminal 20.0

CER Tl 5 deear | - HUH T /terminal to heatsink 17.0

Clearance 0 - - mm

doear | ¥ T-¥ii 1-/terminal to terminal 9.5

FHX FLIR AR 2 CTl

Comparative tracking index >200

Item Symbol |Conditions Values Unit

Min. Typ. Max.

/%ﬁ& Ea@ ’ *ﬁﬁ% LsCE

Stray inductance module 20 nH

BT 2 f B, o 108 Recee T=25°C

Module lead resistance, terminals - chip 0.65 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 5.0 Nm

I B AR AR M5

Terminal connection torque 25 5.0 Nm

Hig G

Weight 160 g
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IGBT
Maximum Rated Values / B K& E{H

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

Collector-emitter Voltage 1200 v
AR, — A S 0 P Vees

Maximum gate-emitter voltage +20 v

W 2 WA — 5 S A P s Vees  |t,<10us,D=0.01

Transient gate-emitter voltage +30 v
TSR AR AR B LA le T=25°C 200 A
Continuous DC collector current T.=100°C 150

=N U RV lcpulse

Pulsed collector current,tp limited by T, 300 A
D40 Prot

Power dissipation 600 w
Jiangsu Solid Power Semiconductor Co., Ltd. Preliminary V-1.0 10/08/2023 3/10
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Characteristic Values / FAF{E

Item Symbol |Conditions Values Unit
Min. Typ. Max.
EE R — R S A A F Vesay  |1c=150A, Vge=15V |T,;=25°C 1.50 1.80
Collector-emitter saturation voltage ij=125°C 165 v
T,=150°C 1.70
AR 15 H Veein)  [Vee=Vae Ic=6mA
Gate threshold voltage 5.0 5.8 6.5 v
AR H R - SR AR AL LR lees  |Vee=1200V, V=0V |T,;=25°C 100 HA
Collector-emitter cut-off current T,=150°C 5 mA
> N=SEE = = =25°
*Hﬂ*&-?iéf*&ﬁ LI lges  |Vee=0V,Vge=£20V, T,=25°C 900 200 A
Gate-emitter leakage current
AR H A Qs |Vee=600V, I=150A , Vge=+15V 18 c
Gate Charge ’ W
?Fﬁlj)\ Eafg CiES VCE=25V' VGE=OVI f =100kHz
. 30.0
Input Capacitance
A 53 C
i-{zﬂﬂ H:Il Eﬂﬁ' ' oes 0.95 nF
Output Capacitance
SR I A HL 2 Cres 0.27
Reverse Transfer Capacitance ’
P RS AR FLBEL Reint  [T,=25°C 5 Q
Internal gate resistor
FriE GEIR I [A] CHLBE A ) toon  [Vec=600V,Ic=150A T =25°C 128 ns
Turn-on delay time,inductive load Rs=3.3Q, T,=125°C 140 s
Vge=+15V
T,=150°C 140 ns
TR A CRURR A 3O t, T,=25°C 48 ns
Rise Time,inductive load ij=125°C 52 ns
T,=150°C 52 ns
KW ZEIR I ] CHL B A ) taofn  |Vec=600V,1c=150A T =25°C 396 ns
Turn-off delay time,inductive load Rs=3.3Q, T,=125°C 443 s
Vge=+15V
T,=150°C 460 ns
MR IA] R A D t T,=25°C 284 ns
Fall time,inductive load ij=125°C 396 ns
T,=150°C 424 ns
TREHFERE R CRERKT) Ewn  |Vec600V,I-150A  |7,225°C 29 m]
Turn-on energy loss per pulse Rs=3.3Q, T,=125°C 76 o
Vge=+15V
T,=150°C 8.3 mJ
KWIRFERER (BRI Eorr T,=25°C 16.1 m)
Turn off Energy loss per pulse T,=125°C 217 mJ
T,=150°C 22.5 m)
kA E lse  |Vge=<15V, tp<<10pus
SC data V=800V T,=150°C 650 A
IGBTZE -4 7. #4 R
H-Ah 5% ﬁE o thic 025 | K/W
IGBT thermal resistance,junction-case
vE T
I1’Em§ Jop -40 150 °C
Operating Temperature
Jiangsu Solid Power Semiconductor Co., Ltd. Preliminary V-1.0 10/08/2023 4/10
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Diode / k¥
Maximum Rated Values / B K& E{H

Item Symbol |Conditions Values Unit
S IF) B A WA P Virm T,=25°C
Repetitive reverse voltage 1200 Vv
HESE [A) B FL Ie
Continuous DC forward current 150
Paran »; A
TR IE ) AN B A A LR lpulse
Diode pulsed current,tp limited by T,.., 300
Characteristic Values / FAF{E
Item Symbol |Conditions Values Unit
Min. Typ. Max.
IE Ve [li=150A, V=0V |T,=25°C 2.30 2.70
Forward voltage T -125°C 550 v
Vi~ .
T,=150°C 2.50
SR 17 P 52 (] t,  [l;=150A T,=25°C 94
Reverse recovery time dle/dt=-3300A/us [T _175°C 117 ns
vj
T,~=150°C
Ty ) T,=150°C 129
- Vg=600V,
I S (L P Iy qsy T,725°C 151
GE™~
Peak reverse recovery current T,=125°C 166 A
T,=150°C 170
AR/ =R N Qgr T,=25°C 15.6
Reverse recovery charge T,=125°C 933 uC
T,=150°C 24.9
}i ﬁ‘ﬁgfﬁﬁ (HI]V/EF ) Erec TVJ:ZSOC 6.7
Reverse recovery energy loss per pulse T,=125°C 109 m
T,=150°C 11.9
AR S IAH Rinico
Diode thermal resistance,junction-case 0.46 K/W
JH R T,
TAE {m'E op -40 150 °C
Operating Temperature
Jiangsu Solid Power Semiconductor Co., Ltd. Preliminary V-1.0 10/08/2023 5/10
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RIHARHE (ED HHEE (D
Output characteristic(typical) Output characteristic(typical)
le=F (Ve le=F (Ve
T,=150°C
300 | 7 300
1
250 [ === Tyj=125°C S/ 250 —=r
i’ Ill Kd
"""" Tvj=150°C / oV 7
200 o 200
/i,’l
e ) ,'" = - - - - VGE=17V
100 A 100 |—tpti——o " VGE=15V
/// — — -VGE=13V
/l
— . — VGE=11V
50 4 50
------- VGE=9V
4
4,
—J/’
0 0
0 0.5 1 1.5 2 2.5 3 0 1 2 3 4 5
Ve (WD) Ve (V)
fEimietE (ED IGBTIT R4 ()
Transfer characteristic(typical) Switching losses IGBT (typical)
le=f (Vge) E=f(Rg)
Ve = 20V Vge =215V, Ic= 150A, Ve = 600V
300 7 50 —
I / -
— Tvj=25°C ) - _ /
===~ Tvj=125°C )2
250 125" 7 20 ) -~
"""" Tvj=150°C / 7/
/ /
/ /
200 7 /
¥ /
4 30 /4 —==
II; // _____ = :—:-:-;_’ B
3 E S A
- A " 20 //
100 - y/ Eon, Tvj=125°C
A / — —-Eon, Tvj=150°C
! 10 _oco
50 / - - - - Eoff, Tvj=125°C
A1 0 1 | Eoff, Tvj=150°C
; i . T ]
5 6 7 8 9 10 11 12 0 5 10 15 20 25 30
Vee (V) Rg (Q)
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FEhEas
SOLID POWER I G BTﬁiﬁ
IGBTIF8iFE (HAY) RimEZEITA/EX (RBSOA)
Switching losses IGBT (typical) Reverse bias safe operating area(RBSOA)
E=f(lc) le=f (Vce)
Vg = £15V, Rg = 3.3Q, Ve = 600V Vg = £15V, Ryoe = 5.1Q, T;= 150°C
50 | | 400
Eon, Tvj=125°C 350
40 [-| ——-Eon, Tvj=150°C ]
L 300
- - - - Eoff, Tvj=125°C Pt ’ \
30 4 Eoff, Tvj=150°C , ;"” . 250
E 7 < \
= e — 200 \
20 g 150
A L== \
i _ == 100
10 . 5 — // \
";’ // 50
— ‘
0 0
0 50 100 150 200 250 300 0 200 400 600 800 1000 1200 1400
Ilc (A Ve (V)
A (#F) FIHREAT (SR
Typical capacitance as a function of collector-emitter voltage Gate charge (typical)
C=f(Vee) Vee =T (Qg)
f =100 kHz, Ve = OV Ic= 150A, Vg = 600V

15
100,000 //
~ 10
‘I
10,000 ‘,' Cies 5
W - ---Coes
— " —_—
= [ R B e Cres ~>m
[s] ° 0
1,000 He—=a— > /
ol 5
100 o | e
-10
10 -15
0 20 40 60 80 100 0.0 0.4 0.8 1.2 1.6 2.0
Vee (V) Qg(1C)
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PEhEs
SOLID POWER I G BTﬁiﬁ
IGBTHRA BT ERmERE —RE (JH)
IGBT transient thermal impedance as a function of pulse width Forward characteristic of Diode (typical)
Zinjo = T (t) le=f (V)
1 300
250 |H —Tvj=25°C ’
=i =TT Tvj=125°C
L1 "
0.1 200 H T Tvj=150"C
2z & _
S : <
2 -150
N
/
0.01 /£ 100
/ 50 //,,' 4
0.001 0 -
1E-6 1E-5 1E-4 1E-3 1E-2 1E-1  1E+0 0 05 1 15 2 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 = 150A, Vg = 600V R = 3.3Q, Ve = 600V
15 20
s
s
Erec, Tvj=125°C ,7
12 Y 16 [ — — -Erec, Tvj=150°C ////
\ /
/
\ N g
N v
= 9 Y = 12
E \ E ey
|.u§ BN -~ u_,§ -
6 \ \\\ — 8 ///
il /
I /
. o /,
Erec, Tvj=125°C
3 P -y
— — - Erec, Tvj=150°C //
0 0
0 5 10 15 20 25 30 0 50 100 150 200 250 300
Rs (Q) e (A)
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SOLID POWER I G BT% ik

TIREBRSHRMET
Diode transient thermal impedance as a function of pulse width
Zin =T (t)
1
A
//
L
0.1
7
= /
g
7
) /1
£ /
N //
0.01
/
0.001
1E-6 1E-5 1E-4 1E-3 1E-2 1E-1 1E+0
t (s)
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Ex"ﬁm
e IGBT/EER

Circuit diagram headline / 28 &

Package outlines / 33 R~}

2.8+0.1 _
H 13+0.2
A o |
K : L1,
+| 2| = \:4 Hl D
= H S A~ 2 =
S| g L &N
- M5
—
H 17+£0.3 23£0.3 2303 @ 64+0.1
ol -oal A =
BB o| @] |&
3| &l g —
=L 3 2 1 Nl
6.7+0.3 16.3 £ 0.3
80+0.2
94+ 05

Dimensions in (mm)
A7 mm
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