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€/T-,,!S SPS35P12M2M4
AT \GBT ik

1200V 35A IGBT PIM Module

1200V 35A IGBT PIM &t

Vees=1200V
lc nom=35A/lcam=70A

Features: 7= e
* 1200V Trench+ Field Stop technology » 1200V VA RS+ a0 F AR

* Freewheeling diodes with fast and soft reverse o Bl AT B 07— A

recovery

= LR IR R E

= Vee(sat) With positive temperature coefficient

= Low switching losses " IRTFRBE

= Short circuit ruggedness o RIUF R RE SRR e T
Typical Applications: HRINIF

= Motor drives = HHLORZ)

= Servo drives = fi] i 3K 3
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/Y

SOLID POWER

SPS35P12M2M4
IGBT #i

IGBT, Inverter / IGBT, i¥iZdrse

Maximum Rated Values / B KHiEE

Item Symbol Conditions Value Units
e %
% EEﬁ& EQJ *& EEJ_‘ chs TV,=25°C 1200 \Y
Collector-emitter voltage
puE a:% Fo R LI LR ) T=80°C 35 A
Continuous DC collector current
III& by
%%*&E’% A IR - ty=1ms 70 A
Peak repetitive collector current
AR — S A e F
. ) Vees +20 \Y
Maximum gate-emitter voltage
SR TR
A S Prot Te=25°C, T,=175°C 208 w
Total power dissipation
Characteristic Values / $F{E{E
Item Symbol Conditions Min. Typ. Max. Units
T,j=25°C 1.85 2.25 \Y
— RS A i
;%;m% Eﬂffﬁ ' f Eﬁtr A Vet ot Ic=35AVoe=15V T,2125°C 2.15 v
ollector-emitter saturation voltage
' ' & T,2150°C 2.25 v
Ed It
AR B P Vatth) le=1.2mA, Vee=Vg, Ty=25°C 52 5.8 6.4 Vv
Gate threshold voltage
B LA Qg Vge=-15V...+15V 0.23 ucC
Gate charge
A A Cies f=1MHz, T,j=25°C, Vce=25V, Vee=0V 2.1 nF
Input capacitance
e
S [E) A i L . Cree f=1MHz, Tyj=25°C, Vee=25V, Vge=0V 0.08 nF
Reverse transfer capacitance
R SRR
St AL - Vee= 1200, Vee=OV, Ty=25°C 100  maA
Collector-emitter cut-off current
B B R ERLR
% EEJ IR LA lgs Vee=0V, Voe=20V, Ty=25°C 500 nA
Gate-emitter leakage current
T,=25°C 120 ns
S AR I 1) PR R ’
FrimLE ETH(.EE 5 ?dé). s om T,=125°C 130 ns
Turn-on delay time, inductive load
T,=150°C 135 ns
T=25°C 28 ns
T s TE) (H R A 2 i
.ﬂ—H.TH(.EE J w t T=125°C 32 ns
Rise time, inductive load
T,=150°C 35 ns
SIS N o’ . Tj=25°C 380 ns
ST RE IR I ) (LR £ 5 1c=35A, Vee=600V S
T & delav ti inductive load 4 (off) Voo 15V, +15V T,=125°C 470 ns
urn-off dela =
y time, inductive loa e=-15V...+15 T,=150°C 490 ns
Roon™130 T,=25°C 86
. s r s vi=25° ns
R B ) ( FLER £ 3R Reof=13Q ! .
X . . t . T,=125°C 150 ns
Fall time, inductive load Inductive Load N
T,=150°C 160 ns
T,=25°C 3.60 m)J
IAIFE e = (B kY vi
FF @R FE RE = (T k) Eon T=125°C 4.75 mJ
Turn-on energy loss per pulse .
T,=150°C 5.10 m)J
_ N T,=25°C 2.05 m)J
SRR RERE (R i
W RE R (SR Eo T,=125°C 3.00 m
Turn-off energy loss per pulse .
T,=150°C 4.20 m)J
T Vee=-15V...+15, V=900V
Isc ) 180 A
SC data Veemax=Vces-Lsce-di/dt, t,=10ys, T,;=150°C
g — hh et
Z5 &I\J_Lun\.lzﬂ . . Renc Per IGBT / 44N 1GBT 0.66 K/W
Thermal resistance, junction to case
T JE B
URLLS o N Tuon -40 150 °C
Temperature under switching conditions
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/Y

SOLID POWER

SPS35P12M2M4
IGBT B

Diode, Inverter / —1RE, WA 2%
Maximum Rated Values /& K& €18

Item Symbol Conditions Value Units
Pp—— e
S AL Ve Tye257C 1200 v
Peak repetitive reverse voltage
RS IE A B HL IR | 35 A
Continuous DC forward current F
1E I b
R %{EEﬁﬁ lrrm to=1ms 70 A
Peak repetitive forward current
Characteristic Values / &
Item Symbol Conditions Min. Typ. Max. Units
T=25°C 1.90 2.30
[‘E o » )
; B EE;E it Ve I;=35A T,;=125°C 1.95 \
rward v
orward voltage T,=150°C 1.95
T=25°C 32
A A i Y
liilnlj =R RN t o T,=125°C 35 A
reverse recovery curren
eak reverse recovery curre T,=150°C 37
I;=35A
_ - T,=25°C 3.2
S A B LA -dig/dtor=1200A/us X
Reverse recovery charge Q Vg =600V Ty=125"C 6.0 uc
y charg v oy T,=150°C 6.5
GE="
_ N T,;=25°C 1.0
AR EIFE ( o i
)Rxﬁ Pk S ARG iﬂﬂ((ﬂF( o Ea T,=125°C 21 ml
verse recovery ener r
everse recovery energy (per pulse T,=150°C 23
25— A H ”
A5 F o Rihic Per diode / B4 WA 1.00  K/W
Thermal resistance, junction to case
T JE B
TR o N Tuor -40 150  °C
Temperature under switching conditions
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/Y

SOLID POWER

SPS35P12M2M4
IGBT B

IGBT, Brake Chopper / IGBT, #|%
Maximum Rated Values / B KFiEE

Item Symbol Conditions Value Units
%%ﬁ&—jﬁ% PBIE Vees Ty=25°C, lc=1mA, Vee=0V 1200 v
Collector-emitter voltage
= *%Eﬁ‘jﬁﬁ{ﬁ%ﬁ I Tc=100°C, T,=175°C 25 A
Continuous DC collector current
A Y
R /E HE B leam t,=1ms 50 A
Peak repetitive collector current
— I B RG0E 3
*HHE R ME.EEE Vers +20 v
Maximum gate-emitter voltage
SR TR
A o Prot Te=25°C, T,=175°C 166 w
Total power dissipation
Characteristic Values / $F{E{E
Item Symbol Conditions Min. Typ. Max. Units
T=25°C 1.90 2.25
— RS A i
ﬁ% ? ET&L f Eﬁtr It Vee sa 1c=25AVee=15V Ty=125°C 220 v
ollector-emitter saturation voltage
' ' & T,=150°C 230
5] [t
AR B 1 P TR Veen) lc=1.2mA, Veg=Vag, Ty=25°C 56 62 70 v
Gate threshold voltage
B g Qg Vge=-15V...+15V 0.24 ucC
Gate charge
Az Ces f=1MHz, Veg=25V, Vee=0V, T,=25°C 1.60 nF
Input capacitance
e
S A ) Cres f=1MHz, Vee=25V, Vee=0V, T,=25°C 0.07 nF
Reverse transfer capacitance
SR 1EFY
St AL e Veee1200V, VeemOV, Ty=25°C 100 mA
Collector-emitter cut-off current
B B R ERLR
% EEJ IR LA logs Vee=0V, Vee=20V, Ty=25°C 500 nA
Gate-emitter leakage current
T,;=25°C 175 ns
S AR I 1) PR R ’
FrimLE ETH(.EE 5 ?dé). t4 o T,=125°C 185 ns
Turn-on delay time, inductive load
T,=150°C 195 ns
T,;=25°C 38 ns
T s TE) (H R A 2 i
.ﬂ—E._J-H(.EE J ) t T,=125°C 43 ns
Rise time, inductive load
T=150°C 45 ns
SIS N o’ . T=25°C 420 ns
ST RE IR I ) (LR £ 5 Ic=25A, Vce=600V g
T f delav ti inductive load 4 coff) Vees-15V._+15V T,=125°C 510 ns
urn-off dela =
y time, inductive loa 6e=-15V...+15 T,=150°C 530 ns
Roon™180 T,=25°C 65
. s r s j=25° ns
I 1] (L 67 Reor=1802 e
S - t ) T,=125°C 120 ns
Fall time, inductive load Inductive Load }
T,;=150°C 125 ns
T=25°C 1.95 m)J
IAIFE e = (B kY vi
FFIE 0 AE AE B (B ik of) E.. T,=125°C 2,60 m)
Turn-on energy loss per pulse .
T=150°C 2.8 m)
~ T,=25°C 1.20 m)J
o E%Abgm ) vj
e W45 RE il B (ko e s 2o iy
Turn-off energy loss per pulse .
T,;=150°C 2.20 m)J
T Vee=-15V...+15, V=900V
Isc : 140 A
SC data Veemax=Vces-Lsce-di/ dt, t,=10ps, T,;=150°C
g — hh et
- %““"_EE o Renuc Per IGBT / %4> IGBT 090  K/W
Thermal resistance, junction to case
T JE B
TR o N Tuor -40 150 °C
Temperature under switching conditions
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/Y

SOLID POWER

SPS35P12M2M4
IGBT #i

Diode, Brake Chopper / &, F%E

Maximum Rated Values /& K& €18

Item Symbol Conditions Value Units
Ty e
RFES %EEEV Viam T,=25°C 1200 v
Peak repetitive reverse voltage
HELIE ] ELL | s A
Continuous DC forward current F
NACER-L! b
FES %{EEE Z lerm ty=1ms 30 A
Peak repetitive forward current
Characteristic Values / &
Item Symbol Conditions Min. Typ. Max. Units
T=25°C 2.00 240
[‘E o » )
. g EE;T: it Ve l;=15A T,;=125°C 2.10 Vv
rward v
orward voitage T,=150°C 2.10
T=25°C 12.0 A
A A i Y
liilnlj =R RN t L T,=125°C 14.0 A
reverse recovery curren
eak reverse recovery curre T,=150°C 15.0 A
=157 T,=25°C 1.10 c
— . vj= . 2
K -dir/dtor=550A/s '
R)Xm)(g%ﬁ h a o/ 603\/ u T,=125°C 1.90 uc
verse recover: r =
everse recovery charge R T,=150°C 200 uc
Vge=-15V
_ N T,;=25°C 0.30 mJ
A K E AR ( D) i
)Rxﬁrkﬁi‘/%% K EF( o .. T,=125°C 0.60 ml
verse recovery ener r
everse recovery energy (per pulse T,=150°C 0.65 ml
25— A H e
RN F N Rihic Per diode / &N W& 1.5 K/W
Thermal resistance, junction to case
T JE pF
ﬁz{m)x o N Tujop -40 150 °C
Temperature under switching conditions
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Y
o i—] SPS35P12M2M4

¥ b 1 \GBT Atk

Diode, Rectifier / —1}{E, B
Maximum Rated Values /& K& €18

Item Symbol Conditions Value Units

SR [ B WA LR

. Vrrm T,;=25°C 1600 Vv
Peak repetitive reverse voltage

R IE IR 77 IR A (R0 )

| Tw =100°C 50 A
Maximum RMS forward current per chip FRUSM "
AL SR 3897 R
KRBT RO e 1100 0 .
Maximum RMS current at rectifier output
NREEY N
PR H L lesm t,=10ms, Ty=25°C, sin180° 320 A
Surge forward current
1%t
ffi 1%t tp=10ms, T,;=25°C, sin180° 510 A%S
I%t-value
Characteristic Values / $F{E{E
Item Symbol Conditions Min. Typ. Max. Units
IEMHE
L Ve T,;=150°C, Ir=100A 1.12 \
Forward voltage
Sl i Ir T,=125°C, Vr=1600V 2.0 mA
Reverse current
g —Hh et "
f oot ‘I’ ) . Renic Per diode / AN HE 075  K/W
Thermal resistance, junction to case
TAER i3
fFifi 2 Tuon -40 150  °C

Temperature under switching conditions

NTC-Thermistor / 5115 & R E P HH
Characteristic Values /4#{F {8

Item Symbol Conditions Value Units
HE FLRH
BE L Ras Te=25°C 5.00 kQ
Rated resistance
B-{H

Bas/s0 R2=Ras exp[Bas/s0(1/T2-1/(298.15K))] 3375 K
B-value
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/Y

SOLID POWER

SPS35P12M2M4
IGBT B

Module / bR
Item Symbol Conditions Value Units
2 A L
6% A VisoL RMS, f=50Hz, t=1min 25 KV
Isolation test voltage
REHIERR IR cu
Material of module baseplate
P A 2% B (class 1, IEC 61140) ALO
Internal isolation Basic insulation (class 1, IEC 61140) 2
T H 2 25
. 10 mm
Creepage distance
IS
F AR 75 o
Clearance
s EL R Fe
THX]LEETF; R o cn 5200
Comperative tracking index
Item Symbol Conditions Min. Typ. Max. Units
FRBRR, B
T%ﬂzﬁa LE7S Lee 35 nH
Stray inductance module
HEH R B, ST Rec+ee Te=25°C, 8T 55/ perswitch 4.0 mQ
Module Lead Resistance, Terminals-Chip Ran+ccr Tc=25°C, 4T 5% /perswitch 3.0
> vH pE
it Tog -40 125 °C
Storage temperature
L ) 2 A ]
B J%;I%E’J;zz%%ﬂﬁﬁ . M 3.00 600 Nm
Mounting torque for module mounting
EE-_
% G 180 g
Weight
Jiangsu Solid Power Semiconductor Co., Ltd. Preliminary V-1.0 04/25/2022 7/10



/Y

SOLID POWER

SPS35P12M2M4
IGBT B

v HHRRTE 1GBT, WIARES (ML)
Output characteristic IGBT, Inverter (typical)

BRE 1GBT, WiAR: (JiA)

Transfer characteristic IGBT, Inverter (typical)

Ie=f (Vce)
70 T T T =
65 H Tvi=25TC / L
6ol ---- Tw=125T / /
55 —{ Vge=15V ‘ / ‘
/
50 / ,»’,
4s /
4
E 40 / 7
L2 35 / ,I
’
30 / y;
25
’/
20
/I
15 s
/
10 «
5 -
o L

0 o5 31 a5 2 35 3 35
Vee [V]

|c=f (VGE)
70 i T T 7
Ty=25C /!
s Ty=125 0 /
60 - -
V=20V /,"
50 o
£

le [A]

40 /
30

20 >
’
.
,
10 = <
P
0 —"/

6 7 8 9 10 11 12 13
Vee [VI

FFRAGHE IGBT, WARER (HLED
Switching losses IGBT, Inverter (typical)
E=f (Ic)

FEOCHHE 1GBT, WA (HAD
Switching losses IGBT, Inverter (typical)

20 I I I

—— Eon
181 _.__ Eoff

! T I
16 1 Vc=600V
Re=13ohm /

1491 Vee=x15V
Ty=125TC

10 /

E [ml]

0O 10 20 320 40 50 60 70
le IA]

E=f (Ra)
12 : I
11 4 Eon
.-~ Eoff
10 : T
V=600V
91 Ic=35A
g | Vee=tlsV
Tw=125T
=7
E
w 6
5 —
aq
3 T
2
1
s}
0 20 40 60 80 100 120
Rg [ohm]

R4 TAEIX I1GBT, #7454  (RBSOA)
Reverse bias safe operating area IGBT, Inverter (RBSOA)
Ie=f (Vce)

RS HBHST 1GBT, WiAr g

Transient thermal impedance IGBT, Inverter

[0

80

70

lc, Module
60

50

I [A

40

30

20

Rsz=13o0hm

10 -+ Vee=£15V

Tv=125C

o I ]
o 200 400 600 800 1000 1200 1400

Vee V]

Zinc=f (t)
1 - -
=
r 01
"I‘ -
i 1 2 3 4
n[K/W] 00432 02376 0.2304 0.2088
Tifs] 0.01 002 0.05 0.1
0.01
0.001 0.01 0.1 1 10
t [s]
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/Y

SOLID POWER

SPS35P12M2M4
IGBT B

i HREE FRD, EEE (SR
Output characteristic FRD, Inverter (typical)
|F=f(VF)

FFCHIFE FRD, Wi45g% (S
Switching losses FRD, Inverter (typical)
E=f(|F)

70
| |

Tv=25C / /

65 —-:]
60 - Ty=1257T / ]
55 ‘

50 / !

45 L

I [A]

40
35 /

30 ;'

25
20 ﬁ’{

15
10 17

s =

T 1T T 1

V=600V
Re=13chm
4 4+ Vee=t15V
Tv=125C

N
/

o = [}
o 0.5 1 1.5 2 2.5 3 0 10 20 30 40 50 60 70
Ve [V] I [A]
FFRAFE FRD, WiARds (HIY) WS HABHAT FRD, WIAR R
Switching losses FRD, Inverter (typical) Transient thermal impedance FRD, Inverter
E=f (Re) Zinc=f (t)
? 1 = ]
V=600V r
1;=35A I
25 Vge=+15V i
Ty=125T L
2 —
= =
= \ =
E I 3
w 1.5 2
~F
1 : o
0-5 i i i i
I 1 2 3 4
nfK/W] 00602 03301 0.3200 0.2900
Ti[s] 0.01 0.02 0.05 0.1
o 0.01 I
0 20 40 60 80 100 120 0.001 0.01 0.1 1 10
Rz [ohm] t [s]
SRR 1GBT, RIZE (MAED IE AR EREE FRD, RIZE (ML)
Output characteristic IGBT, Brake Chopper (typical) Forward characteristic of FRD, Brake Chopper (typical)
le=f (Vce) le=f (Vi)
50 I I p: 30
Ty=25C / ! I | [ /
45 ____ Ty=125T 7 P, Ty=25C 7
%0 / ; 25| - Tv=125TC ;;
/1, /
35 -
/ / 20 -
— 320 - 2
= /f P = z,’
= 25 / 7~ -~ 15 !
20 v /
4 /'/ 10 /
10 / /
/ 1
5 5 P
o == & sF
o 05 1 15 2 25 3 35 o 05 1 15 2 25 3 35
Vee [V] Ve [V]
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€/T-,,!5 SPS35P12M2M4
AT —

Circuit diagram headline / £ K&

©21/22 18 6
N 7S 7N 10 K 4 O_H(}S 6 O_K}S g O_l(‘}
3 o—+ 5
2 19 al
1 11 !
x &K AN 16 oI 15M(}§ 13 OJK} 12<>J<}§
23/24 170 o14

Package outlines / #}3& R~

Dimensions in Millimeters
Q

_O
| E— ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂﬁfﬂ”/— - 2

3.33
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