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SPS150P12M3M4

IGBT Hik

1200V 150A IGBT PIM Module

1200V 150A IGBT PIM &b

Features:
= 1200V Trench+ Field Stop technology

= Freewheeling diodes with fast and soft reverse
recovery

= Vceisat) With positive temperature coefficient

= Low switching losses

= Short circuit ruggedness

Typical Applications:

= Motor drives

= Servo drives

Jiangsu Solid Power Semiconductor Co., Ltd.
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SOLID POWER

SPS150P12M3M4
IGBT Hik

IGBT, Inverter / IGBT, WiZrgs
Maximum Rated Values / & K#iEH

Item Symbol Conditions Value Units
— Y By &
€ SEEN Esﬂ‘& HL Vees T=25°C 1200 v
Collector-emitter voltage
e o 25 by V2
LA AR HIR IR I Te=100°C 150 A
Continuous DC collector current
: & i
i Eﬂéfﬁﬁﬁ i lcam tp=1ms 300 A
Peak repetitive collector current
AR — A S AR e £ R
. . Vees +20 \
Maximum gate-emitter voltage
ST F
WA o Pt Te=25°C, Ty=175°C 887 W
Total power dissipation
Characteristic Values / ##iE{E
Iltem Symbol Conditions Min. Typ. Max. Units
= — R IREENET Ty=25°C 1.65 1.90
i 7;251*&6@% Eﬁf Vet sat 1c=150A Vee=15V S
Collector-emitter saturation voltage Ty=125°C 1.85
B3 [k
BRI P Ve (th) lc=6mA, Vce=Vee, T\j=25°C 5.6 6.3 7.0 \Y
Gate threshold voltage
i H
A B . Raint Ty=25°C 2.5 Q
Internal gate resistor
N
o ) Cies f=1MHz, T\j=25°C, V=25V, Vee=0V 10.6 nF
Input capacitance
A
Sl fefin 2 _ Cres f=1MHz, Ty=25°C, Vee=25V, Vee=0V 0.54 nF
Reverse transfer capacitance
SR 1RHY
St Eﬁj‘ﬂiéﬁ i Ices Vce=1200V, Vee=0V, T,j=25°C 1.00 mA
Collector-emitter cut-off current
R BRI L
A 7,{%‘“‘& L laes Vce=0V, Vee=20V, T,;=25°C 500 nA
Gate-emitter leakage current
T3 S A P T (LR A7 28R ) ; T=25°C 72
on ns
Turn-on delay time, inductive load ¢ o Ty=125°C 80
TR TR (U AR AR ) Ty=25°C 74 .
Rise time, inductive load ' Ty=125°C 78
5 0 22 I ] (PR 573 . Ic=1504, Vee=600V Ty=25°C 413 i,
Turn-off delay time, inductive load 4 (ot \F:GE__;S::/&'HSV Ty=125°C 480
Gon=2.
R IR I (L 4=25°
T B B [ ( FEL R A7 2R N Reoi=5.1Q Ty=25°C 56 ns
Fall time, inductive load . Ty=125°C 60
Inductive Load
TR FE RS & (BE Rkl . Ty=25°C 17.2 .
Turn-on energy loss per pulse " Ty=125°C 24.8
RITFFEREE (B k) e Ty=25°C 12.4 o
Turn-off energy loss per pulse of Ty=125°C 18.6
(sl 2ie Vee=-15V...+15, Vec=600V
Isc ) o 650 A
SC data Veemax=Vees-Lsce-di/dt, t,=10ps, T;=25°C
g — A
A F o Rehc Per IGBT / 454~ IGBT 0.169  K/W
Thermal resistance, junction to case
I N=|
,ﬂ;{‘m,#i . . s ijop -40 150 °C
Temperature under switching conditions
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SOLID POWER

SPS150P12M3M4
IGBT Hik

Diode, Inverter / —#%&, WiEr5s
Maximum Rated Values /5 K& 21

Item Symbol Conditions Value Units
" %
R &5 _*‘_ﬁ Bk Viam Ty=25°C 1200 v
Peak repetitive reverse voltage
R P25 B o
TS IF ) B B e 150 A
Continuous DC forward current
IE o S A L
FIEE fﬁ%"h Ieaw to=1ms 300 A
Peak repetitive forward current
Characteristic Values / HF{E{E
Iltem Symbol Conditions Min. Typ. Max. Units
Ty=25°C 1.85  2.00
iE i
F g tﬁ; It Ve 1;=150A Ty=125°C 1.80 \%
orwardvottage T,=150°C 1.80
S5 1) PR SR VAL LR | T=25°C 65 A
Peak reverse recovery current " 1;=150A Ty=125°C 80
SAEL /LR ) Q. -dir/dterr=1600A/Us T=25°C 12.4 c
Reverse recovery charge ' Vr =600V Ty=125°C 24.5 K
SR SZARHE (R : Vee=-15V Ty=25°C 36 o
Reverse recovery energy (per pulse) " Ty=125°C 7.3
g —HhreiE ) "
AT _B o Rehc Per diode / AN ML 030  K/W
Thermal resistance, junction to case
I N=Nz=g
YRR E o N Tuor -40 150 °C
Temperature under switching conditions
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SOLID POWER

SPS150P12M3M4
IGBT Hik

IGBT, Brake Chopper / IGBT, H|%
Maximum Rated Values / & K#iE{H

Item Symbol Conditions Value Units
— Y By &
St Eﬁj‘*&tﬁr Vees Ty=25°C, Ic=1mA, Vee=0V 1200 \"
Collector-emitter voltage
e o 25 by V2
IESAR R AR le Te=100°C, Ty=175°C 100 A
Continuous DC collector current
. E Y o
i Eﬂl%fﬁ i Icrm tp=1ms 200 A
Peak repetitive collector current
— RS AR VAR HL
*HH&. R ﬂé & Vers +20 v
Maximum gate-emitter voltage
ST F
WA o Prot Te=25°C, Ty=175°C 652 W
Total power dissipation
. . /
Characteristic Values / ##iE{E
Iltem Symbol Conditions Min. Typ. Max. Units
. Ty=25°C 1.65 2.00
~ — & IREENET
;%;ET)? EE:‘&@T Eﬁtr it Vee csav) 1c=100A Vee=15V Ty=125°C 1.95 \Y
ollector-emitter saturation voltage Ty=150°C 2.05
s
BB P Ve (th) 1c=3.3mA, V=10V, T=25°C 5.0 5.7 6.5 \Y%
Gate threshold voltage
AL Qs Vee=-15V...+15V 0.90 uc
Gate charge
s 73
WA _ Cies f=1MHz, Tyj=25°C, Vce=25V, Vee=0V 6.80 nF
Input capacitance
(- Fel> S
Sl etz . Cres f=1MHz, Tj=25°C, Vee=25V, Vee=0V 0.30 nF
Reverse transfer capacitance
4 AL P
SR Egﬁﬁk i lees Vee=1200V, Vee=0V, T,=25°C 100 mA
Collector-emitter cut-off current
SR H
% kﬁ_ﬁ&“ﬁ it loes Vee=0V, Vee=20V, T,=25°C 500 nA
Gate-emitter leakage current
T3 SR B 7] (LR 7 2R . Ty=25°C 145 o
Turn-on delay time, inductive load o com Ty=125°C 155
T ] (PR A7 3 ; Ty=25°C 28 ns
Rise time, inductive load ' Ty=125°C 40
SKINTAE AR IR ] (L 5 0) ; Ic=100A, Vee=600V Ty=25°C 325 ns
Turn-off delay time, inductive load ¢ coff XGE__15;/5+15V Ty=125°C 360
» o Gon=1.
BRI [ (R R 3K _ Ty=25°C 110
ts Reoft=1.6Q ns
Fall time, inductive load . Ty=125°C 170
Inductive Load
THE HFERE & (B k) . T\=25°C 4.9 o
Turn-on energy loss per pulse o Ty=125°C 7.2
RWHPFERE & (BRI e Ty=25°C 6.5 .
Turn-off energy loss per pulse of Ty=125°C 9.7
JL B A Vee=-15V...+15, V=600V
Isc ) 450 A
SC data Veemax=Vees-Lsce-di/dt, t,=10us, T,=25°C
4 — A 5E e
RS ) o Rihic Per IGBT / &/ IGBT 023  K/W
Thermal resistance, junction to case
I N=Nz=g
YR P . N Tuor -40 150 °C
Temperature under switching conditions
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o i—] SPS150P12M3M4
IGBT t&t

SOLID POWER

Diode, Brake Chopper / —#%&, R%E
Maximum Rated Values /5 K& 21

Item Symbol Conditions Value Units
" %
R &5 _*‘_ﬁ Bk Vrrm Ty=25°C 1200 v
Peak repetitive reverse voltage
L IE ) B A | . A
Continuous DC forward current ’
IE o S A L
FIEE fﬁ%"h [y ty=1ms 100 A
Peak repetitive forward current
Characteristic Values / HF{E{E
Iltem Symbol Conditions Min. Typ. Max. Units
Ty=25°C 1.85
iE i
F g tﬁ; It Ve 1I;=50A Ty=125°C 1.80 \%
orwardvottage Ty=150°C 1.80
S5 1) PR SR VAL LR | T\=25°C 7.00 A
Peak reverse recovery current " Ir=50A Ty=125°C 11.2
SAEL /LR ) Q -dir/dtor=2300A /s Ty=25°C 80 c
Reverse recovery charge Vk =600V Ty=125°C 85 W
SR SZARHE (R : Vee=-15V Ty=25°C 2.8 o
Reverse recovery energy (per pulse) " Ty=125°C 4.9
g —HhreiE .
RS _E L Rehic Per diode / AN 0.68 K/W
Thermal resistance, junction to case
I N=Nz=g
YRR E o N Tuor -40 150 °C
Temperature under switching conditions
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SOLID POWER

SPS150P12M3M4
IGBT Hik

Diode, Rectifier / 1%, B
Maximum Rated Values /& K& EH

Item Symbol Conditions Value Units
il ~] B
R &5 _*‘,ﬁ Ik Vrrm Ty=25°C 1600 v
Peak repetitive reverse voltage
5 7 (B
SR IE R RS s Th=100°C 150 A
Maximum RMS forward current per chip
=) 2y BE A i} T Ny
W#%//IL%%U HI TR B 3 s Tu = 100°C 150 A
Maximum RMS current at rectifier output
EE V=R r=y
T HLGL lrsm t,=10ms, Ty=25°C, sin180° 1600 A
Surge forward current
1t-
ffi 1%t tp=10ms, T;=25°C, sin180° 13000 AZS
12t-value
Characteristic Values / HF{E{E
Item Symbol Conditions Min. Typ. Max. Units
LRI Ve T,=150°C, I-=100A 1.0 \%
Forward voltage
N7y
RRER In Ty=125°C, Va=1600V 20 mA
Reverse current
25— A Fe I "
A O _B o Renic Per diode / A LA 028 K/W
Thermal resistance, junction to case
I N=Nz=g
YRR E o N Tuoo -40 150 °C
Temperature under switching conditions
NTC-Thermistor / f iR REGAE L RH
Characteristic Values /4 {E{E
Item Symbol Conditions Value Units
o
%}\% %KH{E Rys Tc=25°C 5.00 kQ
Rated resistance
B-{H
Bas/so R>=Ra2s exp[Ba2s/so(1/T2-1/(298.15K))] 3375 K
B-value
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SPS150P12M3M4

IGBT Hik

SOLID POWER
Module / it
Item Symbol Conditions Value U:'t
ez QIR B
BRAE B Visol RMS, f=50Hz, t=1min 2.5 kv
Isolation test voltage
BEHCEEAR AR cu
Material of module baseplate
R AR S FEARAZ (class 1, IEC 61140) ALO
Internal isolation Basic insulation (class 1, IEC 61140) 7
JCEENTERD
10 mm

Creepage distance

= 'FI 74!
H AR B . o
Clearance

POREERRE =
A Ttﬁﬁ,ﬁé& o cTI >200
Comperative tracking index
Item Symbol Conditions Min. Typ. Max. Units
FeB LR,
Tﬁﬁt.{i [E=R Lt 25 nH
Stray inductance module
g g IR, TS 3 N
t " .fﬁ o ) . Rec+ee Tu=25°C, AN JT 9% /perswitch 1.1 mQ
Module Lead Resistance, Terminals-Chip
3 N=|
fi i Tag -40 125 °C
Storage temperature
b 27 B 1) 22 BT
B J%;zg%ﬁ’];zz%{ izl . M 3.00 600 Nm
Mounting torque for module mounting
ﬁ; G 300 g
Weight
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SOLID POWER

SPS150P12M3M4

IGBT Hik

WA 1GBT, WAREE (MAD
Output characteristic IGBT, Inverter (typical)

R HRE 1GBT, IHAEAE (JLAD

Transfer characteristic IGBT, Inverter (typical)

le=f (Vce) le=f (Vee)
300 7 300
Tw=25T / Tw=25T
—--- Ty=125T 1 ---- Ty=125T
) I e | T b o] /
Vee=15V 4 Vcee=20V /
I ; y
200 550 /
- ’ - 7
= / B = i
© 150 va -~ 150 -+
'l I’
/ 4
17 !
100 » 100 ;
[
50 50 ‘
4
ol— L= 7 o

o 0.5 1 1.5 2 25 3 3.5
Vee IV

6 7 8

9 10 11 12 13 14 15

Ve

TFRAFE 1GBT, WIARHS (JLAY
Switching losses IGBT, Inverter (typical)

TFOHURE IGBT, WiAEAE (JLAD
Switching losses IGBT, Inverter (typical)

E=f (I¢) E=f (Rg)
60 I - 60 .
— Eon —— Eon
---- Eoff ----. Eoff
50 1 / 50 :
Vec=600V V=600V
Re=5.1ohm 1=150A
a0 -H Vee=+15V /| Vee=%15V
Tv=125TC / 401 Ty=1257T
z } g
w 30 // = w 30
20 // - 2004t———A— o Sl
10 e 10
O 0
o 50 100 150 200 250 300 o s 10 15 20
I [A] Rg [ohm]
S %24 TAEIX IGBT, #745%% (RBSOA) BEAIABLPL 1GBT, WA
Reverse bias safe operating area IGBT, Inverter (RBSOA) Transient thermal impedance IGBT, Inverter
le=f (Vce) Zinyc=f (t)
350 1 T =
300
I, Module
250
_01
__ 200 §
= v
—~ 150 ~ r
0.01 | | LY
100 - F
50 R°=_5;1°hm ;:.(xmq :.)DIOI g,osss 03.0540 3.0490
Ver=+15V Tifs] 001 0.02 005
Tv=125T
o T 0.001
O 200 400 600 800 1000 1200 1400 0.001 0.01 0.1 1 10
Vee V] t [s]
Jiangsu Solid Power Semiconductor Co., Ltd. Preliminary V-1.0 02/09/2023 8/10



F
o i—] SPS150P12M3M4

W L EE L IGBT itk

WA FRD, WAEAE (HAD FEICARE FRD, WAREE (JLAD
Output characteristic FRD, Inverter (typical) Switching losses FRD, Inverter (typical)
le=f(Ve) E=f (If)
300 - - 10 I I
Tw=25T o4 V=600V
---- Ty=125T Rs=5.1ohm
250 a Vee=+15V
Tl Tv=125TC ——
200
_ ol /
= ; E /
- 150 7 w 5 /
o
100 -
A/ 3
- A 2
A 1
o — o
o 0.5 B 1.5 2 25 o 50 100 150 200 250 300
Ve [V] I [A]
FFoBIFE FRD, Wi45%E (LI BEASIABABT FRD, AR HE
Switching losses FRD, Inverter (typical) Transient thermal impedance FRD, Inverter
E=f (Ra) Znic=f (t)
8 T T T 1 T =
Vec=600V F
7 N\ 1:=150A L r
N Vee=%15V
= \ Tv=125T
\\
S5 N
E \
w 4
~ Sl
\ L
3 [~
2 5 1 2 3 - El
n[K/W] 0.0175 00964 0.0934 00847
i Tifs] 0.01 002 0.05 0.1
o 0.001
0O 10 20 30 40 S0 60 70 0.001 0.01 01 1 10
R [A] t [s]
Wi 1GBT, A% (LD EmfmERE FRD, FIZE (JLEY)
Output characteristic IGBT, Brake Chopper (typical) Forward characteristic of FRD, Brake Chopper (typical)
le=f (Vce) le=f (V)
200 I I I 7 100 . .
— w250 / Ty=25T
175 H ---- Ty=125T / ’,' o Tv:=1?5'C
sl Vee=15V | / -
125 /
= / =
£ 100 7 - 50 y
75
50 v, 4 25 - s
25
) i
) - o S
o 05 1 15 2 25 3 35 o 0.5 1 1.5 2 25
Vee [V] Ve [V]
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€/T-,,!5 SPS150P12M3M4

FEINE IGBT f&k
Circuit diagram headline / %K

038, 39,40 33, 34, 350 T
r i i § - x= 10 o_lg} 14 O_IJ} 18 O_EJ}
1,2, 30—
471, g, 8 NTC +——o36,37 t+——oll, 12,13 +——215,16,17 ———o19, 20, 21
b b c ’
* N 23 99 oK 928 o—IK} 2 O_K} 24 o_lﬁ}
041,42,43 30,31, 32 25
=]
27

Package outlines / $H3& R ~f

f N 0 T N TP f
[T}
S| 3
HI J I—
122, 571 =
o
+H|
11040, 15 =8
94.540.2
e o = o Al =i =
S| = b I i @ o %
o3| © 0| o e} o| | <O
— — N e o (=]
a 4,21
g;"a 3 T R 7 T s 0
T +
_//—D_i 11. 67
. 15. 47
| o[ \ 10740.5 19. 28
=71 S| 7R 26. 9
@ s e
of w| H[|] 30.71
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Lo i 34.52
N 38. 33
’N_\T .
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)
o 18 I Y e ol L5 B
S ool Sl B QE BR IS SRS e
I o = o - = I B - S s e s e 2

Jiangsu Solid Power Semiconductor Co., Ltd. Preliminary V-1.0 02/09/2023 10/10





