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1200V

1200V

50A IGBT Half Bridge Module

50A IGBT LAk

0
- R
¢
Vgs=1200V
lcnom=50A/l gy =100A
Features: 7 i R .
[] 1200V Trench+ Field Stop technology O 1200V M+ E AR
[0 Freewheeling diodes with fast and soft reverse recovery O Bl s B ot g2 — e
[0 Vcgesay With positive temperature coefficient O S\EEHFEAIERERE
[0 Low switching losses O AKJFRise
Typical Applications: BRI .
0 Welding O HAEHL
[0 Inductive Heating O RNk
[0 High Frequency Switching application O =AM A
0 Inverter O iidrse
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Package / ¥}

Item Symbol |Conditions Values Unit

A Visot  |RMS, =50 Hz, t =1 min

Isolation test voltage 4.0 kv

B FEA R R

Material of module baseplate Cu

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

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

JIE EE R 2 Aereep | T--HIUH A /terminal to heatsink 17.0

Creepage distance T - X 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 CTlI

Comparative tracking index >200

Item Symbol |Conditions Values Unit

Min. Typ. Max.

/%ﬁ& Ea@ ’ *ﬁﬁ% LsCE

Stray inductance module 20 nH

R ] 2 f B, 3 108 Recsee T=25°C

Module lead resistance, terminals - chip 0.65 mQ

,ﬁ%ﬁiﬁlg Tstg

Storage temperature -40 125 °C

B e (1) 22 e 1R M6

Mounting torque for module mounting 3.0 5.0 Nm

Ui B FE AR AR M5

Terminal connection torque 25 5.0 Nm

HE G

Weight 155 g
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IGBTAE HR

IGBT
Maximum Rated Values / B K& E1H

Item Symbol |Conditions Values Unit
B HIR — RS R Vees T,=25°C
Collector-emitter Voltage 1200 v
M BR, — A S 3 P Vees
Maximum gate-emitter voltage +20 v
W AN, — RS A F Vees  |t,<10us,D=0.01
Transient gate-emitter voltage +30 v
TSR AR B LA lc T=25°C 80

i A
Continuous DC collector current T.=100°C 50
=N U S ER &V lcpulse
Pulsed collector current,tp limited by Tj., 100 A
DA Prot
Power dissipation 326 w
Jiangsu Solid Power Semiconductor Co., Ltd. Preliminary V-1.0 11/17/2023 310
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Characteristic Values / FAF{E

Item Symbol |Conditions Values Unit
Min. Typ. Max.
EE R — R S A A L Vegsay |1c=50A, V=15V T,=25°C 2.18 2.65
Collector-emitter saturation voltage ij=125°C 575 v
T,=150°C 2.87
AR 15 H Veein)  [Vee=Vee Ic=2mA
Gate threshold voltage 5.2 5.8 6.4 v
AR H R - SR AR AL LR lees  |Vee=1200V, V=0V [T,;=25°C 100 MA
Collector-emitter cut-off current T,=150°C 5 mA
> NS e = = =25°
ifﬂﬂ’f&#ﬁﬂ&ﬁ LI lges  |Vee=0V,Vge=£20V, T,=25°C 900 200 A
Gate-emitter leakage current
g GER Qs |Vee=600V, I=50A, Vg=+15V
0.27 uC
Gate Charge
LN E RS Cies V=25V, Vge=0V, f =1MHz
. 3.0
Input Capacitance
— nF
A e L2 c,es .
Reverse Transfer Capacitance ’
P A B FEL R Reint  |T,;=25°C 27 Q
Internal gate resistor '
FF i GE IR IS ] CHL B 20D taon  |Vec=600V,Ic=50A T,=25°C 60 ns
Turn-on delay time,inductive load Rg=15Q, ij=125°C o2 ns
Vge=t15V
T,=150°C 64 ns
A CHUER G ED t, T,=25°C 36 ns
Rise Time,inductive load TVJ-=125°C o) s
T,=150°C 45 ns
R M REAR B 7] R R A7 480 taof)  |Vec=600V,Ic=50A T,=25°C 158 ns
Turn-off delay time,inductive load Rg=15Q, ij=125°C 181 ns
Vge=t15V
T,=150°C 209 ns
RIS (] CHLURR A D t T,=25°C 111 ns
Fall time,inductive load TVJ-=125°C 129 s
T,=150°C 199 ns
JHEBFERE R (BRI Eon V¢c=600V,1c=50A T,=25°C 3.3 m)J
Turn-on energy loss per pulse Rg=150Q, T,-125°C 50 mJ
Vge=t15V
T,=150°C 6.3 m)
KW HFERE R CREK D Eoff T,=25°C 1.9 mJ
Turn off Energy loss per pulse T,=125°C 24 .
T,=150°C 2.7 mJ
Yok A Ei lse  |Vgr=<<15V, tp<<10us
SC data V=800V T,=150°C 164 A
gh- A ek R
IGBT4 -7 7% BH_ o thic 0.46 | K/W
IGBT thermal resistance,junction-case
vE T
I1’E/m§ Jop -40 150 °C
Operating Temperature
Jiangsu Solid Power Semiconductor Co., Ltd. Preliminary V-1.0 11/17/2023 4/10



9

Sz
¥ L HLL

SPS50B12G3H6

IGBTAE B

Diode / k¥
Maximum Rated Values / B XHEE

Item Symbol |Conditions Values Unit
S Iv) B A WA P Vierm T,=25°C
Repetitive reverse voltage 1200 v
TESE [A) B FL le
Continuous DC forward current 50
Paran »; A
TR IE ) AN A A LR lputse
Diode pulsed current,tp limited by T,.., 100
Pt{H Pt ,
, 613 A%t
It-value
Characteristic Values / RN
Item Symbol |Conditions Values Unit
Min. Typ. Max.
1E A L Ve [li=50A, V=0V T,=25°C 2.20 2.70
Forward voltage S
g T,=125°C 1.75 Vv
T,=150°C 1.65
&ﬁ‘lﬁ(‘gm%'fﬁ @?ﬁi IRRM |F=50A ij=25°C 14
Peak reverse recovery current dl/dt=-1230A/ps T,=125°C 27 A
T,~=150°C
Ty ) T,=150°C 29
Vg=600V,
S [ PR HL T Qe |y - g5y T,=25°C 1.9
GE™~
Reverse recovery charge T,=125°C 55 e
T,=150°C 6.6
PR ARFE CREFK D Erec T,=25°C 0.6
Reverse recovery energy loss per pulse S
y €nergy l0ss perp T,=125°C 1.6 m)
T,=150°C 2.0
TR - e IR Rinsco
Diode thermal resistance,junction-case 0.95 K/W
yE B TJ
I1’E/M.E oP -40 150 °C
Operating Temperature
Jiangsu Solid Power Semiconductor Co., Ltd. Preliminary V-1.0 11/17/2023 5/10
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HHEHE (JED HHEE (3D
Output characteristic(typical) Output characteristic(typical)
le=f(Vee) le=f(Vee)
T,= 150°C
100 7 100
[ e
—— Tyj=25°C // ——— VGE=19V /', S
e e SV - - - - VGE=17V e
80 | Tvj=125°C ,','/ 80 . ,'l y
"""" Tvj=150°C S == - VGE=15V S/
/ — — - VGE=13V 1l pd
60 / ’ 60 — . — VGE=11V L ,/ =
PZZ2 I K N N VGE=9V | /i ,' e
< i ’ < s
40 40 !
) ;/ )
“” ,_”/./
ra % -
20 ,,;" 20 (il —er=="
/ i
0 === 0 —
0O 05 1 15 2 25 3 35 4 0 1 2 3 4 5
Ve (WD) Ve (V)
fefite (B IGBTJT K476 (#A)
Transfer characteristic(typical) Switching losses IGBT (typical)
le=f (Vge) E=f(Rg)
Vee= 20V Ve = 15V, | = 50A, Vg = 600V
100 f 25 |
I,’ Eon, Tvj=125°C
— Tvj=25°C 3 — —-Eon, Tvj=150°C P
80 M cccc i 1oce 20 )
Tvj=125°C - --- Eoff, Tvj=125°C e
""" Tvj=150°C —---=-Eoff, Tvj=150°C - f#
e
60 15 |2
g /
. — s
< E 1-
= o e
40 10 —
s
/]
L7
20 7 5 e IS T N N
0 — 0
5 6 7 8 9 10 11 12 13 0 30 60 90 120 150
Vee (V) Rg (Q)
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SOLID POWER IGBTﬁﬁ%

IGBTITRH4R#E (M) RimZETIEX (RBSOA)
Switching losses IGBT (typical) Reverse bias safe operating area(RBSOA)
E=f(l) le=f (Vee)
Ve = 15V, Rg = 15Q, Ve = 600V Ve = 15V, Ry = 150, T,;= 150°C
25 | | 120
Eon, Tvj=125°C
100
20 [~| ——-Eon, Tv=150"C a
- - - - Eoff, Tvj=125°C //
/ / 80
15 |- - Eoff, Tvj=150°C /
E / / g
w // 60
10 7 /|
4
/ / 40
//
5 //// —
A ez 20
P o ez
-~ = T == '—-'_:‘:‘— ]
o L= 0
0 20 40 60 80 100 0 200 400 600 800 1000 1200 1400
|C (A) VCE (V)
A (#F) MIREBER (WED
Typical capacitance as a function of collector-emitter voltage Gate charge (typical)
C=f (Ve Ve =T (Qq)
f = 100 kHz, Ve = OV lc = 50A, Vg = 600V
10,000 15
(- 10
| /
1,000 |t Cies 5
v ----Coes .
Kl N e Cres =
S RN N
100 |———t— = SR — 5
-10
10 -15
0 20 40 60 80 100 0 005 01 015 02 025 03
Vee (V) Qg(1C)
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SOLID POWER
IGBTHRA BT ERmERE —RE (JHE)
IGBT transient thermal impedance as a function of pulse width Forward characteristic of Diode (typical)
Zin = F (1) le=f (Vg)
1 100 J
i
l' !
I
// —_— . o, i !
ji%g 80 | Tvj=25°C / !
// -7 Tvj=125°C /;’
01 b L i L ld L L s T Tvj=150°C ! J
—_ IR
é g / g 60 l”'l,.
) / - /1
'\_IE // ,I',Il
/ l,’l
/ 40 77
0.01 /)
U
/ IIII
20 7 5
0.001 0 S
1E-6 1E-5 1E-4 1E-3 1E2 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)
Ig= 50A, Vg = 600V Rs = 150Q, V¢ = 600V
2 2.5
\
\
\
\ R
16 \\ \‘\ 2 — — =~ ~
\ /
\ 7 /
N\ 4
\ A // /
= 1.2 > = 15
E NN E 4
- ~ -
m&‘_’ N m&‘_’ //
0.8 S (
. F ~ 1 7/
~ Y 4
/
/ Erec, Tvj=125°C
Erec, Tvj=125°C /
04 0.5 |~ — — - Erec, Tvj=150°C [
— — - Erec, Tvj=150°C /
0 0
0 30 60 90 120 150 0 20 40 60 80 100
Rs (Q) e (A)
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= SPS50B12G3H6

SOLID POWER I G BT% ik

TIREBRSRMETT
Diode transient thermal impedance as a function of pulse width
Zin = (t)
1 —]
i it
/| f
—_ 0 1 //
g © 7
>~
7
~5 7
Nj L/
v
e
0.01 pA
0.001
1E-6 1E-5 1E-4 1E-3 1E-2 1E-1 1E+0
t (s)
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Circuit diagram headline / 28 [&

1 o- 2 3

Package outlines / 33 R~}

0, 1 2.810.5
a P, — = - 1|\j A _4!;_
L ar ] Te
] } kK
5 g S
I T ﬁ
| i [
ns0s | | 0L540.5
HEVILS 240,20 B+0.20 i
"y \\I Z g »
;—E 1 | | : =~ Jwel ©
7] L an e = e e
| | @ | @ | © | s &%=
¥: 1. © AEARTRR 64 T e
2 KW A S B/ TISM T 2 hs
8040.2©
.5
90

Dimensions in (mm)
AT mm
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