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650V 150A Three Level Inverter IGBT Module

650V 150A IGBT = H1 FiEh

V=650V
lgnom=150Alcry=300A

Features: 7 iR

[0 Increased blocking voltage capability to 650V O 30 RE W H & 22650V

0 Vcggsay With positive temperature coefficient O SBEEREEIFEEZRK
[0 Low switching losses O I RHisE

[0 Low inductive design O kA&

[0 Low Vegsay O Versay

Typical Applications: AN

[0 3-Level-Applications O ZHEFNH

[0 Solar Applications O KPFHBERH

[0 UPS Systems O UPS&ES
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Package / 3%

Item Symbol |Conditions Values Unit

A 2N L Viso.  |RMS, f=50 Hz, t =1 min

Isolation test voltage 3.0 kv

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

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

JIE H R 2 Aereep | T--HIUH U /terminal to heatsink 11.5

Creepage distance 0 - - mm
page dl dereep | ¥ifi¥-¥ii §-/terminal to terminal 6.3

CER Tl 5 deear | - HUHH /terminal to heatsink 10.0

Clearance 0 - - mm

doear | ¥ T-¥ii 1-/terminal to terminal 5.0

FHX FLIR AR 2 CTlI

Comparative tracking index >200

Item Symbol |Conditions Values Unit

Min. Typ. Max.

/%ﬁ& EE@, *ﬁﬁ% LsCE

Stray inductance module 20 nH

RLH 5| 2 H BH, o -85 Recsee T=25C

Module lead resistance, terminals - chip 2.80 mQ

,ﬁ%ﬁiﬁlg Tstg

Storage temperature -40 125 C

A E 224 ) F

Mounting Force Per Clamp 40 80 N

HE G

Weight 41 g

Jiangsu Solid Power Semiconductor Co., Ltd. Preliminary V-1.0 07/20/2023 2/10
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IGBT (T1/T2/T3/T4)
Maximum Rated Values / Bz K#E{E

Item Symbol |Conditions Values Unit
LR — R R Vees T,=25C
Collector-emitter Voltage 650 \Y
WA — R 5 I P Vees
Maximum gate-emitter voltage +20 \
W AN, — RS A F Vees  |t,<10us,D=0.01
Transient gate-emitter voltage +30 \Y
TSR AR B LA Ic T=25C 150

i A
Continuous DC collector current T.=80°C 100
S Rk B FL R LA Icpuise
Pulsed collector current,tp limited by Ty, 300 A
DI A5 HE Piot
Power dissipation 375 W
Jiangsu Solid Power Semiconductor Co., Ltd. Preliminary V-1.0 07/20/2023 3/10
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Characteristic Values / FAF{E

Item Symbol |Conditions Values Unit
Min. Typ. Max.
EE R — R S A A L Veesay) [1c=150A, V=15V TVJ:ZSOC 1.57 1.95
Collector-emitter saturation voltage T,=125C 182 y
T,=150C 1.76
*HH‘*& I‘EEJ {E EEJ:TS: VGE(th) VCE=VGE1 Ic=24mA
Gate threshold voltage 4.7 53 5.9 \Y
A AN B AR AL FLAE lees  |Vee=650V, Ve=OV  |T,=25°C 100 LA
Collector-emitter cut-off current T,=150C 5 A
AN - ik A e L lges  [Ve=0V,Vgg=120V, T,;=25C
Gate-emitter leakage current -200 200 nA
LN Qs |Vee=300V, I=150A , V=15V
Gate Charge 1.54 uc
PN ER Cios  |Vee=25V, Vge=0V, f =100kHz
Input Capacitance 16.5
= nF
S e At v Cres
Reverse Transfer Capacitance 0.27
FF i FEAR B[] CHL R A7 30 tyon) |Vec=300V,Ic=150A T,;=25C 12 ns
Turn-on delay time,inductive load Rs=3.3Q, T,~125C 12 s
Vge=+15V .
ij=150 C 14 ns
IR R t T,=25C 28 ns
Rise Time,inductive load T,=125C 59 o
TVJ:].SOOC 31 ns
BRI T BB taom  |Vec=300V,I=150A  |T,=25°C 167 s
Turn-off delay time,inductive load Rs=3.3Q, T,~125C 180 o
Vge=+15V .
T,=150C 182 ns
TR ] R D t T,=25C 54 ns
Fall time,inductive load T,=125C =9 o
TVJ:].SOOC 63 ns
FFIm B FERE I (R KT Eor  |Vec=300V,Is150A  [T,=257C 0.66 m
Turn-on energy loss per pulse Rs=3.3Q, T,~125C 0.83 o
Vge=£15V .
T,=150C 0.91 m)J
SRR (BRI Eor T,=25°C 128 mJ
Turn off Energy loss per pulse T,=125C 166 o
T,=150C 1.80 m)
IGBTZ,-Ah5E 4l Rinic
IGBT thermal resistance,junction-case 0.4 K/W
vE T
I1’E/m§ Jop -40 150 'C
Operating Temperature
Jiangsu Solid Power Semiconductor Co., Ltd. Preliminary V-1.0 07/20/2023 4/10
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Diode / —#%% (D1/D2/D3/D4/D5/D6)

Maximum Rated Values / B XHEE

Item Symbol |Conditions Values Unit

S5 i) B A2 WA P IS Viam T,=25C

Repetitive reverse voltage 650 v

S IE 7] ELIR FLIR le T,=25C 150

Continuous DC forward current T,=100°C 150

TR IE ) AN A A LR Irputse g

Diode pulsed current,tp limited by T,.., 300

Characteristic Values / RRAE{E

Item Symbol |Conditions Values Unit

Min. Typ. Max.

IEm R Ve [=150A, V=0V T,=25C 1.65 2.00

Forward voltage T,=125C 176 y
T,=150C 1.73

R I VR SV L PR o T,25C 83

Peak reverse recovery current T,=125C 102 A
T,=150C 112

SR A Qgr T,=25C 3.1

Reverse recovery charge T,125C =3 uC
T,=150C 6.2

SRR EARE CRERK T Erec T,=25C 0.69

Reverse recovery energy loss per pulse T,~125C 108 m
T,=150C 1.49

AR S -A R IAH Rinsco

Diode thermal resistance,junction-case 0.55 K/W

JE RF T

OIpEEr?'clii Temperature J°p 40 150 C

NTC-Thermistor / 715 F RE G HRE

Characteristic Values /$-F{E

Item Symbol |Conditions Values Unit

05 HAL AR Ras T=25C

Rated resistance 5.00 kQ

B-1H Ras/s0

B-value 3375 K

Jiangsu Solid Power Semiconductor Co., Ltd. Preliminary V-1.0 07/20/2023 5/10
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E W LLIT
SOLID POWER I G BTﬁiﬁ
HHEHE (D HHEHE (D
Output characteristic(typical) Output characteristic(typical)
le=f(Vee) le=f(Vee)
T,= 150°C
300 | - 300 ‘ ‘ 7
" — VGE=19V TN /
— . o, lll /. / I’
Tvj=25°C ,:/' - - VGE=17V /II; B /,,
250 — - - - - ij:125°C I:" 250 _____ VG E=15V Il/.// '/
II’ Il'/ R ,’l
"""" Tvj=150°C / i — — - VGE=13V /'///
200 74 200 H —.— vGE=11v /f/';'
/ 7 I N N | VGE=9V A/
2150 ,,i"" <150
100 ra 100
4
4
’f
50 /4 50
Y
O _,_,ary/ 0 /
0 0.5 1 1.5 2 2.5 3 0 0.5 1 1.5 2 2.5 3
FERrE (D IGBTIT K6 ()
Transfer characteristic(typical) Switching losses IGBT (typical)
le=f(Vge) E=f(Rg)
Vee= 20V Ve =15V, Ic= 150A, Ve = 300V
300 : 10 —
| | ’,’ . o
. ! Eon, Tvj=125°C
Tvj=25°C i
| — —-Eon, Tvj=150°C
250 T TvE125°C i
_______ Te150°C H 8 [ ----Eoff, Tvj=125°C
V)= 1 LA
2 I I Eoff, Tvj=150°C |54
200 //
! Z
,”ll / 6 ~ £
.'l' V7
5 — 7
<%0 E e
= H -
l:'lll “ 4 /’//
100 y
! Va ez
I ! 4 --—“:‘—-:,: -
/ 71  __lo--- -—=F--
l'l / 2 P = --F e
50 I/I, =7
71/ /
0 Loz S et 0
3 4 5 6 7 8 9 10 11 0 5 10 15 20 25 30 35
Vee (V) Rg (Q)
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SOLID POWER I G BTﬁiﬁ
IGBTIFRHi4E (#A) RimEZL /X (RBSOA)
Switching losses IGBT (typical) Reverse bias safe operating area(RBSOA)
E=f(l) le=f (Vee)
Vge= +15V, Rg=3.3Q, V¢ = 300V Ve = 15V, Rgoe = 3.3Q, T,;= 150°C
6 | | | 400
Eon, Tvj=125°C 350
5 e
— —-Eon, Tvj=150°C s
, / 300
- - - - Eoff, Tvj=125°C P \
4 A
------- Eoff, Tvj=150°C % 250
= / —
g | . \
T 3 e ~ 200
/ \
P L
s 150
//
P 100
Y : \
4 _-—-;:-:‘:‘—’2’:'—":1_:’: T 50 \
0 0
0 50 100 150 200 250 300 0 200 400 600 800
Il (A Ve (V)
A (JtED) FIRREAT (BB
Typical capacitance as a function of collector-emitter voltage Gate charge (typical)
C=f(Ve) Vee=f(Qq)
f =100 kHz, Vg = OV lc= 150A, V¢ = 300V
100,000
10,000 P
g ‘!‘ TBD
(@) ‘.‘.
1,000 4
100 — Cies F—a————=
| ----Coes
— Cres
10 !
0 10 20 30 40 50
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IGBTIRAS A PHTT

IGBT transient thermal impedance as a function of pulse width

ERmERE —RE (HH)

Forward characteristic of Diode (typical)

Zth(j-c) =f(t) le=f (V)
1 300
7
- 250 H ——Tvj=25°C ,,;'1’
g - === Tvj=125°C III,;"
0.1 200 [ Tvj=150"C v
s N R /Q’
2 / < ]
2 j)d =150
N / s
/| 4
/ /
0.01 100 /
d 50
0.001 0 et
1E-6 1E-5 1E-4 1E-3 1E2 1E1 1E+0 0 0.5 1 15 2
t (s) Ve (V)
TERHHE —RE (HAD) TERHHE —RE (HRD)
Switching losses Diode(typical) Switching losses Diode(typical)
Erec=f(RG) Erec=f(|F)
I = 150A, V¢ = 300V Rg=3.3Q, V= 300V
2 2
Erec, Tvj=125°C pal
1.6 — 1.6 7=
\\ — — —Erec, Tvj=150°C 7 1
L/ ////
\
=12 \ \\ = 1.2 1 yd
= \ = /7
0.8 A 0.8 /
"~ A
~ — /
\\\\\\\f*"~\\ // Erec, Tvj=125°C
0.4 e 0.4 — — —Erec, Tvj=150°C —
0 0
0 5 10 15 20 25 30 35 0 50 100 150 200 250 300
Rg (Q) le (A)
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TIREBRSRMETT SR R BRI BT
Diode transient thermal impedance as a function of pulse width NTC-Thermistor-temperature characteristic (typical)
Zin = (t) R=f(T)
1 100000
it
AT
L
0.1 A 10000 I
AN
AN

—_— //

g = N

2 e

k= /| o AN
N / e N
0.01 |—A~ 1000 AN
7
/
0.001 100
1E-6 1E-5 1E-4 1E-3 1E-2 1E-1 1E+0 0 20 40 60 80 100 120 140 160
t (s) T (C)
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Circuit diagram headline / 28 [&

Package outlines / 33 R~}
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