Y
€/T-,,ES SPS100P12M3M4
FEhiEs

RhEE IGBT 5
1200V 100A IGBT PIM Module

1200V 100A IGBT PIM i1

i

i

@
A v Vces=1200V

IC nom:]-OOA/|CRM:200A

Features: 72 i

= 1200V Trench+ Field Stop technology = 1200V YAFEM+ R AR

= Freewheeling diodes with fast and soft reverse o B B B 3 — A
recovery

. SR IE IR R

= Vce(sat) With positive temperature coefficient

= Low switching losses " IFRHE

= Short circuit ruggedness » [ R S R E
Typical Applications: AR

= Motor drives = HLHLIRZ)

= Servo drives » fi] R DR B
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/Y

SOLID POWER

SPS100P12M3M4
IGBT Hik

IGBT, Inverter / IGBT, ¥iZr8%

Maximum Rated Values / £ K& E(H

Item Symbol Conditions Value Units
— Y By &
St — R Vas  Ty25°C 1200 v
Collector-emitter voltage
e o 25 by V2
LA AR HIR IR I Te=100°C 100 A
Continuous DC collector current
. E Y o
i Eﬂéfﬁﬁﬁ i lcam tp=1ms 200 A
Peak repetitive collector current
— R GTARIE B
*HH&. R ﬂEﬂiE Vers 420 v
Maximum gate-emitter voltage
RIEAF
WA o Prot Te=25°C, T=175°C 515 w
Total power dissipation
— 4
Characteristic Values / ##iE{E
Iltem Symbol Conditions Min. Typ. Max. Units
. Ty=25°C 1.92 2.50
~ — & IREENET
;ﬁ;ﬁﬁ% EE_{T&/@T EE;F It Vee sat) 1c=100A Vee=15V Ty=125°C 2.34 Vv
ollector-emitter saturation voltage T =150°C 244
s
R P R Ve (th) 1c=3.8mA, Vce=Vee, Tyj=25°C 5.2 5.8 6.4 \%
Gate threshold voltage
i
B . Raint Ty=25°C 6.2 Q
Internal gate resistor
s 73
WA _ Cies f=1MHz, Tyj=25°C, Vce=25V, Vee=0V 7.47 nF
Input capacitance
(- Fel> S
Sl etz . Cres f=1MHz, Tj=25°C, Vee=25V, Vee=0V 0.28 nF
Reverse transfer capacitance
- S AR I
SR E%ﬁ&ﬁ i lees Vee=1200V, Vee=0V, T,=25°C 100  mA
Collector-emitter cut-off current
SR H
% ksﬁﬁﬁ%”'“ loes Vee=0V, Vee=20V, T,=25°C 100 nA
Gate-emitter leakage current
s Ty=25°C 104
AR T !@ﬁ N j
fﬁbi lﬂjt(_EE _ij)t. ond ta con T=125°C 113 ns
urn-on delay time, inductive loa Ty=150°C 118
Ty=25°C 27
b T sk ) (HL R A i
Ri }l‘t.ﬂj(.EEd tJ %Z‘I) d tr Ty=125°C 32 ns
ise time, inductive loa Ty=150°C 34
ST, N . . Ty=25°C 203
ST HE R I 1] (L A7 %) c=100A, Vce=600V e
T ¢ delav ti inductive load td coff Ty=125°C 251 ns
urn-off dela =
y time, inductive loa Vee=-15V...+15V T,=150°C 259
Roen=20 Tu=25°C 181
eI 1) PR 67 ) Roo=20) A
o - t . Ty=125°C 184 ns
Fall time, inductive load Inductive Load N
Ty=150°C 197
Ty=25°C 3.04
N Ol L A Y vl
ITIBBEREE (R Eon T.=125°C 6.17 m)
Turn-on energy loss per pulse
Ty=150°C 7.22
Ty=25°C 6.11
S M R R Sl L A gy ) V)
ABRFERR (S Eott T=125°C 8.24 mJ
Turn-off energy loss per pulse R
Ty=150°C 8.77
T Vee=-15V...+15, V=800V
Isc X 330 A
SC data Veemax=Vees-Lsce-di/dt, t,=10us, T,;=25°C
ghi—Hhrei )
i Aht F o Renuc Per IGBT / 1> IGBT 029  K/W
Thermal resistance, junction to case
T AR
R - . Tuop -40 150  °C
Temperature under switching conditions
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/Y

SOLID POWER

SPS100P12M3M4
IGBT ik

Diode, Inverter / %%, Widrgs
Maximum Rated Values /5 K& 218

Item Symbol Conditions Value Units
" %
R &5 fﬁ%r Viam Ty=25°C 1200 v
Peak repetitive reverse voltage
St b B2 2
TS IF ) B B e 100 A
Continuous DC forward current
NABES-L i
FIEE %ﬁ%"h - te=1ms 200 A
Peak repetitive forward current
Characteristic Values / ##iE{E
Iltem Symbol Conditions Min. Typ. Max.  Units
Ty=25°C 2.20 2.80
Eﬁ%f: It VE 1r=100A Ty=125°C 2.15 \Y
orwardvortage T,=150°C 2.07
Ty=25°C 110
IZ‘ [[}51 v
S 1YL LR lem Ty=125°C 120 A
Peak reverse recovery current
T,=150°C 125
I+=100A Ty=25°C 6.04
3 -dir/dter=2700A/ps o X
RIAKE B4 Qe e/ dtor /u Ty=125°C 12.58 uC
Reverse recovery charge Vr =600V R
T,=150°C 15.34
Vee=-15V
. Ty=25°C 2.09
IZ‘ l’: 3 (/ 13
EUEJ LB tHMPz se) Erec T=125°C 472 mJ
everse recovery energy (per pulse T,=150°C 5.79
ghi—HhreiE ) -
R ,B o Rehc Per diode / AN 062  K/W
Thermal resistance, junction to case
I N=Nz=g
YRR . N Tuor -40 150 °C
Temperature under switching conditions
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/Y

SOLID POWER

SPS100P12M3M4
IGBT ik

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

Item Symbol Conditions Value Units
— Y By &
St EETT&%r Vees Ty=25°C, Ic=1mA, Vee=0V 1200 \"
Collector-emitter voltage
e o 25 by V2
ESRABE R Ie Te=100°C, Ty=175°C 50 A
Continuous DC collector current
. E Y o
i Eﬂéfﬁﬁﬁ i Icrm tp=1ms 100 A
Peak repetitive collector current
— B I E
*EHE R ﬂEﬂiJ‘ Vers +20 v
Maximum gate-emitter voltage
ST F
WA o Prot Te=25°C, Ty=175°C 270 W
Total power dissipation
— 4
Characteristic Values / F#iE{E
Iltem Symbol Conditions Min. Typ. Max. Units
. Ty=25°C 2.10 2.40
~ — & IREENET
;ﬁ;ﬁﬁ% EE_{T&/@T EE;F It Vee sat) 1c=50A,Vee=15V Ty=125°C 2.53 \Y
ollector-emitter saturation voltage Ty=150°C 261
s
R B L s Vee(th) Ic=1.6mA, Vce=10V, T,=25°C 52 58 64 Vv
Gate threshold voltage
aial Qs Vee=-15V...+15V 0.24 puC
Gate charge
s 73
WA _ Cies f=1MHz, Tyj=25°C, Vce=25V, Vee=0V 2.96 nF
Input capacitance
(- Fel> S
Sl etz . Cres f=1MHz, Tj=25°C, Vee=25V, Vee=0V 0.11 nF
Reverse transfer capacitance
- S AR I
SR E%ﬁ&ﬁ i lees Vee=1200V, Vee=0V, T,=25°C 100 mA
Collector-emitter cut-off current
SR H
% ksﬁﬁﬁ%”'“ loes Vee=0V, Vee=20V, T,=25°C 100 nA
Gate-emitter leakage current
. Ty=25°C 56
AR T Ve j
fﬁbi lﬂjt(_EE _ij)t. ond ta con T=125°C 60 ns
urn-on delay time, inductive loa Ty=150°C 61
Ty=25°C 36
b T sk ) (HL R A i
Ri }l‘t.ﬂj(.EEd tJ %CI) d tr Ty=125°C 43 ns
ise time, inductive loa Ty=150°C 5
ST, N . . Ty=25°C 189
ST HE R I 1] (L A7 %) c=50A, Vce=600V e
T ¢ delav ti inductive load td coff Ty=125°C 235 ns
urn-off dela =
y time, inductive loa Vee=-15V...+15V T,=150°C 245
Reor=150 Ty=25°C 184
eI 1) PR 67 ) Roo=150) A
o - t . Ty=125°C 221 ns
Fall time, inductive load Inductive Load N
Ty=150°C 244
Ty=25°C 3.50
N Ol L A Y vl
ITIBBUEREE (T Eon T.=125°C 5.83 m)
Turn-on energy loss per pulse
Ty=150°C 6.59
Ty=25°C 2.93
S N L e S L A \)
ABTRFERLR (S Eoft T=125°C 4.05 m)
Turn-off energy loss per pulse R
T,=150°C 4.42
JeL R Bt Vee=-15V...+15, V=800V
Isc } 190 A
SC data Veemax=Vees-Lsce-di/dt, t,=10us, T,;=25°C
ghi—Hhrei )
AR ,B o Renc Per IGBT / A4 IGBT 054  K/W
Thermal resistance, junction to case
T AR
R - . Tuop -40 150  °C
Temperature under switching conditions
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9~
o i—] SPS100P12M3M4

‘Isfrgl?wgn |G BT ﬁ ﬂ{

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

Item Symbol Conditions Value Units
" %

R &5 fﬁ%r Vrrm Ty=25°C 1200 v
Peak repetitive reverse voltage
He E I EL TR | 30 A
Continuous DC forward current ’
NABES-L i

FIE S e {E Ieaw tp=1ms 60 A

Peak repetitive forward current

Characteristic Values / 1$fiF{E

Iltem Symbol Conditions Min. Typ. Max. Units
Ty=25°C 1.94 240
IEFIHE Ve 1I;=50A Ty=125°C 1.64 \Y
Forward voltage
T,=150°C 1.57
Ty=25°C 20
IZ‘ [[}51 v
S 1YL LR I Ty=125°C 29 A
Peak reverse recovery current
Ty=150°C 31
'v=50A Ty=25°C 2.04
K -di/dtor=800A/ps o ’
fuuj PR ) a F-/sogv v T.=125°C 5.23 uc
everse recovery charge R= Ty=150°C 6.18
Vee=-15V
. Ty=25°C 0.95
WALHRE CREARI)
EUEJ REL B tﬁ’mj( se) Erec T=125°C 2.01 mJ
everse recovery energy (per pulse Ty=150°C 528
ghi—HhreiE )
RS ,E ) ) Rehic Per diode / /™ " HAE 1.35 K/W
Thermal resistance, junction to case
I N=Nz=g
R Tuiop -40 150 °C

Temperature under switching conditions
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msS SPS100P12M3M4

‘Iéflgjﬁﬁgwsgn |G BT ﬁ ﬁ%

Diode, Rectifier / —t}&E, i
Maximum Rated Values /& K& E/H

Item Symbol Conditions Value Units

S 161 EE A VA L

. VRRM Ty=25°C 1800 \Y
Peak repetitive reverse voltage

SR IE R 377 R AL (B )

IrRMSM Tc=80°C 80 A

Maximum RMS forward current per chip
IE =R J o

IR Iesm tp=10ms, T;=25°C, sin180° 960 A
Surge forward current
12t-

ftt 1%t tp=10ms, T;=25°C, sin180° 4600 AZs
I*t-value
Characteristic Values / RE{E

Item Symbol Conditions Min. Typ. Max. Units

1E i

It Ve Ty=25°C, Ir=80A 110 1.20 \Y
Forward voltage

] Nray
Sl it I Ty=25°C, Vr=1800V 10 WA
Reverse current
TR

(R Tujop -40 150  °C

Temperature under switching conditions

NTC-Thermistor / 15 KRB HH
Characteristic Values /4 F{E

Item Symbol Conditions Value Units
B M
HiE LB 'ﬁ Ros Te=25°C 5.00 kQ
Rated resistance
B-1H

Bas/s0 R2=R2s exp[Bas/so(1/T2-1/(298.15K))] 3375 K
B-value
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/Y

SOLID POWER

SPS100P12M3M4
IGBT ik

Module / PR

Item

Symbol

Conditions

Value

Units

Y2 A

Isolation test voltage

Viso

RMS, f=50Hz, t=1min

2.5

kv

RS

Material of module baseplate

Cu

P e 2%

Internal isolation

FEA AL, (class 1, IEC 61140)

Basic insulation (class 1, IEC 61140)

Al,03

T HeL B

Creepage distance

10

LRI

Clearance

7.5

AR LIRS 4L

Comperative tracking index

CTl

>200

Item

Symbol

Conditions

Min.

Typ.

Max.

Units

FHHECRR, B
Stray inductance module

Lsce

25

nH

RS e, -

Module Lead Resistance, Terminals-Chip

Rectee

Tu=25°C, AN FF 5% /perswitch

1.1

mQ

fif 77 2

Storage temperature

Tstg

125

W22 1 2 e B

Mounting torque for module mounting

3.00

6.00

iR
Weight

300

Jiangsu Solid Power Semiconductor Co., Ltd.

Preliminary V-1.0
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/Y

SOLID POWER

SPS100P12M3M4

IGBT

LS

bt 1GBT, WAREE (JLAD
Output characteristic IGBT, Inverter (typical)
le=f (Vce)

R 1IGBT, WA (HAD
Output characteristic IGBT, Inverter (typical)

200

120

Ic(A)

80 £
iid 25°C
40
] e 125°C
s | lmme 150°C
Z
0 =
0 1 2 3

Vee (V)

le=f (Vce)
T,=150°C

200

160

120

<
80
10
0
0 1 5 3 4 5

Vee (V)

R 1GBT, 1HARY (JLAED

Transfer characteristic IGBT, Inverter (typical)

FFIABFE IGBT, WA (LA
Switching losses IGBT, Inverter (typical)

le=f (Vae) E=f{lo
Ve=20V Vee=15V, Re=2 Q, Ve=600V
- 25 |
Eon, Tvj=150°C
....... Eoff, Tvj=150°C
160 N
20— aeeses Eon. Tvj=125°C
— — —Eoff, Tvj=125°C
120 ®
. -
z £
=
80
10
40
5
o
4 6 8 10 12 1 °
o o 0 100 150 200

Ic (A)

FFIABFE IGBT, WA (JLE)
Switching losses IGBT, Inverter (typical)
E=f (Rs)

Vee==1 15V, Ic=100A, V=600V

S22 4 TAEX IGBT, #454%  (RBSOA)

Reverse bias safe operating area IGBT, Inverter (RBSOA)
le=f (Vce)

Vee=215V, Reof=2 Q, T,=150°C

20

250

[
Eon. Tvj=150°C
------- Eoff, Tvj=150°C
16 1 eeeens Eon. Tvj=125°C 200
— — —Eoff. Tvj=125°C /
12 150
H z
8 100
4 50
N 0
N L L = o 0 200 400 600 800 1,000 1,00 1,400
Rs (Q) Vee (V)
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/ Y

SOLID POWER

SPS100P12M3M4
IGBT ik

BESPBABT 1GBT, Wi

Transient thermal impedance IGBT, Inverter

EFWERAE FRD, WiA58% (JLAED

Forward characteristic of FRD, Inverter (typical)

Zinc=f (t) le=f(Ve)
1 200
| 160
jii= gt
01 ]
/ 120
] _ i
h 80 ",”
0.01 1
1 i ,?" 25°C ||
77 | | 125°C
____ 150°C
0.001 0 | |
0.0001 0.001 0.01 0.1 2 § 10 0 15 2 e 3
tls) Velv)
FFoHIFE FRD, Wi45%E (LI FFBIFE FRD, Wi45%E (LI
Switching losses FRD, Inverter (typical) Switching losses FRD, Inverter (typical)
E=f (IF) E=f (Ra)
Re=2 Q, Vce=600V I;=100A, V=600V
10 6
5.5 \
8 /
5
I I R N R 45 S \
: el 1 el
. S
35
Erec. Tvj=150°C 3 4‘ Erec, Tvj=150°C |
T e Erec. Tvj=125°C — Erec, Tvj=125°C
a5
[ 2
0 50 100 150 200 0 5 10 15 20
Ic (A) Rs (Q)
BEASHPADL FRD, AR 3R Wi 1GBT, A% (LD
Transient thermal impedance FRD, Inverter Output characteristic IGBT, Brake Chopper (typical)
Znc=f (t) le=f (Vce)
1 ] 100 .
| / 80
60
s
57 0.1 E
40
20
001
0.0001 0.001 001 0.1 1 10 0
tels) 0 1 2 3 4
Vee (V)
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€/T-,,!S SPS100P12M3M4

‘Isfrgjrgwsgn |G BT ﬁﬁ{

IE[A R4 FRD, R4 (#47Y) IE A 4% Diode, i (Hit7l)
Forward characteristic of FRD, Brake Chopper (typical) Forward characteristic of Diode, Rectifier (typical)
Ie=f (V) le=f (V§)

60 L 160

w© il /

120
40

i
i
7
.’. /’
! 20
L7 25°C
¥
10 77
4 'l‘
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€PS SPS100P12M3M4
Ehigg
‘Ism.mrowsn |G BT ﬁﬁ%
Circuit diagram headline / ZE£ &
o 30/31/32 26/27°
17
Iy /Yy 7y 7 o 100 130
+—o1/2 t+o03/4 1+o5/6 e 2829 8/9 1112 14/15
[ S B | 6 23 2201 20 180
o 33/34/35 24/2% ] o 19
21
Package outlines / 33 R ~f
E .
= =
—"l’ nomnn i 5 REHE X
w, = K51
= — 1 =
=
122.540.5 (]::/m
o 0.80 o
T BE B EFEE R
o ||=l= |Ks (€S (EE 2|l
f@ t@ @
¥ 8.4
34.53
| LB 30,72
0.9
1548
11.67
! @) 0
P el 420
s |
Y EEEEEEE E
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