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1200V 15A IGBT PIM Module

1200V 15A IGBT PIM A&t

General Description/ HEiR
SOLIDPOWER IGBT Power Module provides low conduction loss as well as short circuit ruggedness. They

are designed for the applications such as motor drives, servo drives etc.
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Vc55=1200V
|c com=15A/|CRM=3OA

Features: AL
= 1200V Trench+ Field Stop technology = 1200V Vo i +37 8% 1E R
= Freewheeling diodes with fast and soft reverse o Bl e B 0 — A
recovery

= S B B IR AR

= Vee(sat) With positive temperature coefficient

= Low switching losses = IFRHE

= Short circuit ruggedness RO P R B R
Typical Applications: HRIN A

* Motor drives = HALIRZ)

= Servo drives = el iR DK 5
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SOLID POWER

SPS15P12W1M4

IGBT #iiR

IGBT, Inverter / IGBT, ¥Zr5%
Maximum Rated Values / & KHiEE

Item Symbol Conditions Value Units
e %
K EQJT&EEV Vees Ty=25°C 1200 v
Collector-emitter voltage
HESAR WA ELR R Icnom 15 A
Continuous DC collector current Ic Tc=80°C, T,=150°C 22 A
A Y
R ’E A IR - ty=1ms 30 A
Peak repetitive collector current
SRR
SRR o Prot Te=25°C, T,=150°C 110 w
Total power dissipation
AR — S A e £ v
. ) Vaes +20 Vv
Maximum gate-emitter voltage
Characteristic Values / $F{E{E
Item Symbol Conditions Min. Typ. Max.  Units
T=25°C 1.80 2.10
— RS A i
ZENIEIE*% Eﬁiﬁh f EE;J— it Ve csaty 1c=15A V=15V T,;=125°C 2.20 \%
r-emitter ration v
ollector-emitter saturation voltage Ty=150°C 220
Ed It
MR 8 4R A Vet le=1mA, Vee= Ve, Tj=25°C 4.5 5.8 6.5 \
Gate threshold voltage
B LA Qg Vee=-15V...+15V, T,=25°C 0.07 ucC
Gate charge
AL R T2 ] 5
Internal gate resistor
A 23
wAE Cs f=1MHz, T,=25°C, Vee=25V, Ve=0V 112 nF
Input capacitance
— e
Sl 2 . Cres f=1MHz, T,;=25°C, Vce=25V, Vee=0V 0.05 nF
Reverse transfer capacitance
T 1y
LR ZiQJ*&EE L lees Vee=1200V, Vee=0V, T,=25°C 1.00 mA
Collector-emitter cut-off current
*ﬂﬂ’f&—kﬁ.ﬂ&/ﬁa L lets Vee=0V, Vee=20V, T,=25°C 200 nA
Gate-emitter leakage current
T,=25°C 14
S AR I 1) PR R ‘
f = dﬁﬁljt(EE ,Jfki oad t4 om T,=125°C 14 ns
rn-on ime, in v
urn-on delay time, inductive loa T,150°C 15
T,=25°C 20
J: . ‘El E‘éﬁ g vj
Ri ﬂf‘_fﬂ(‘% i &I) d tr T,=125°C 20 ns
ime, in iv
ise time, inductive loa T,=150°C 21
SIS N A . T,=25°C 85
Sl 2E IR I ] (LR 3K lc=15A, Vee=600V S
T f delay ti inductive load 4 coff) Verm-15V. 415V Ty=125°C 100 ns
rn- me, in v =-15V...
urn-off delay time, inductive loa oE + Ty=150°C 105
Ren™3002 T,=25°C 265
N IR ] (H AR A 2 Rsof=30 Q W
Fall time, inductive load t Inductive Load Ty=125°C 300 ns
me, in v
all time, inductive loa Ty=150°C 310
N T,=25°C 1.70
N oAb L v v
?ﬁhﬁﬁbi(fﬂﬂ(m | Eon T,=125°C 2.15 m!
urn-on energy loss per pulse T,=150°C 2.30
N T=25°C 0.60
N l* 1:: =N v ) ]
KT HE B B (R kot £ TR125°C 0.90 m
Turn-off energy loss per pulse R
T,=150°C 1.05
g — hh et
4 %m....ﬁﬁ o Renic Per IGBT / 44> IGBT 085 112 K/W
Thermal resistance, junction to case
T JE pF
Fii . 5 Tyor -40 150  °C
Temperature under switching conditions
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SOLID POWER

SPS15P12W1M4
IGBT #iiR

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

Item Symbol Conditions Value Units
Ty s
S AL Ve Tye25C 1200 v
Peak repetitive reverse voltage
RS IE A B HL IR | 1s A
Continuous DC forward current F
EmEED b/
FES %{EEE i IeRm ty=1ms 30 A
Peak repetitive forward current
Characteristic Values / &
Item Symbol Conditions Min. Typ. Max.  Units
T=25°C 1.90 2.10
[‘E o » )
; B EE;E it Ve l;=15A T,;=125°C 1.90 \
rward v
orward voltage T,=150°C 1.90
T=25°C 11
A A i Y
liilnlj =R RN t e T,=125°C 15 A
reverse recovery curren
eak reverse recovery curre T,=150°C 25
=15A T,=25°C 1.10
SAENA -die/dtor=530A/ps " ‘
R)Xm)(g%ﬁ h Q v o/ . ogv is T,=125°C 1.80 uc
verse recover T =
everse recovery charge R T,=150°C 2.40
Vee=-15V
_ N T,;=25°C 0.30
A K E AR ( D) i
R)ka’ﬁb #& (Bfik EF( o .. T,=125°C 0.45 mJ
verse recovery ener r
everse recovery energy (per pulse T,=150°C 0.50
25— A H e
h b F R Rehic Per diode / B 1.80 K/W
Thermal resistance, junction to case
T JE B
Rt . 5 Tuop -40 150  °C
Temperature under switching conditions
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SOLID POWER

SPS15P12W1M4

IGBT #iiR

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

Item Symbol Conditions Value Units
e %
% EEﬁ& EQJ *& EEJ_‘ VCES TVJ=25°C 1200 \%
Collector-emitter voltage
HESAR WA ELR R Icnom 15 A
Continuous DC collector current Ic Tc=80°C, T\=150°C 22 A
A Y
R /E HE B lekm to=1ms 30 A
Peak repetitive collector current
SRR
SRR o Prot Te=25°C, T,=150°C 110 w
Total power dissipation
AR — S A e £ v
. . Vees +20 Vv
Maximum gate-emitter voltage
Characteristic Values / $F{E{E
Item Symbol Conditions Min. Typ. Max.  Units
T,=25°C 1.85 2.10
— RS A i
ZENIEIE*% Zi%jjﬂﬁ f EE;J— it VeE csat) 1c=15A,Vee=15V T,=125°C 2.20 \%
r-emitter ration v
ollector-emitter saturation voltage T,=150°C 290
Ed It
MR 8 4R A Vet lc=1.0mA, Vee=Vae, Ty=25°C 45 5.8 6.5 \
Gate threshold voltage
B LA Qe Vee=-15V...+15V, T,j=25°C 0.07 ucC
Gate charge
R N ] 5
Internal gate resistor
A 23
wAE Ces f=1MHz, T,/=25°C, Vce=25V, Ve=0V 1.12 nF
Input capacitance
— e
Sl 2 . Cres f=1MHz, T,j=25°C, Vce=25V, Vee=0V 0.05 nF
Reverse transfer capacitance
T 1y
LR ZiQJ*&EE L lees Ve=1200V, Vee=0V, Ty=25°C 1.00 mA
Collector-emitter cut-off current
*ﬂﬂ’f&—kﬁ.ﬂ&/ﬁa HLii lots Vee=0V, Vee=20V, T,=25°C 200 nA
Gate-emitter leakage current
T,=25°C 14
S AR I 1) PR R ’
19_:[: L dH;J—Ijt(EE )dﬁi load td con ij=125°C 14 ns
rn-on ime, in v
urn-on delay time, inductive loa T,=150°C 15
T,=25°C 20
J: . ‘El E‘éﬁ g vj
Ri ﬂf‘_fﬂ(‘% i &I) d t T,=125°C 20 ns
ime, in iv
ise time, inductive loa T,=150°C 21
T,=25°C 85
< Wit ZE IR I ] ( FEL JRK B = = Y
f IrLﬁ dE?LHt(‘EE ‘)d&)t‘ load o cff l; 15/;,\\;“ 523\/ Twr125° 100 "
rn- me, in v =-15V...
urn-off delay time, inductive loa GE + T,=150°C 105
e300 T,=25°C 265
N IR ] (H AR A 2 Reof=30Q W
Fall time, inductive load t Inductive Load Ty=125°C 300 ns
me, in v
all time, inductive loa T,=150°C 210
N T,j=25°C 1.70
N oAb L v V)
?ﬁhﬁﬁbi(fﬂﬂ(m | Eon T,=125°C 2.15 m!
urn-on energy loss per pulse T,=150°C 230
N T,=25°C 0.60
N l* 1:: =N v )
KT HE B B (R ko) £ T,=125°C 0.90 m
Turn-off energy loss per pulse .
T,=150°C 1.05
g — hh et
4 %m....ﬁﬁ o Renic Per IGBT / %4> IGBT 085 112  K/W
Thermal resistance, junction to case
T JE pF
Fii . 5 Tyor -40 150  °C
Temperature under switching conditions
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SOLID POWER

SPS15P12W1M4
IGBT #iiR

Diode, Brake Chopper / &, F%E
Maximum Rated Values /& K& €18

Item Symbol Conditions Value Units
Ty s
S AL Ve Tye25°C 1200 v
Peak repetitive reverse voltage
RS IE A B HL IR | 1s A
Continuous DC forward current F
EmEED b/
FES %{EEE i IRm ty=1ms 30 A
Peak repetitive forward current
Characteristic Values / &
Item Symbol Conditions Min. Typ. Max Units
T,j=25°C 1.90 2.10
IE A HLUE '
; IHJEE; it Ve l;=15A T,=125°C 1.90 \
rward v
orward voltage T,=150°C 1.90
T,=25°C 11
A A i Y
liilnlj =R RN t e T,=125°C 15 A
reverse recovery curren
eak reverse recovery curre Ty=150°C 25
=157 T=25°C 1.10
SAENA -dir/dtor=150A/us o ‘
R)Xm)(g%ﬁ h Q v o/ eogv v T,=125°C 1.80 uc
verse recover T =
everse recovery charge R T,=150°C 2.40
Vee=-15V
_ N T,=25°C 0.30
A K E AR ( D) )
)Rxﬁrkﬁi‘/%% K EF( o E.. T,2125°C 0.45 ml
verse recovery ener r
everse recovery energy (per pulse Ty=150°C 0.50
25— A H e
h b F R Rehic Per diode / BN 1.80 K/W
Thermal resistance, junction to case
T JE B
Rt . 5 Tyor -40 150  °C
Temperature under switching conditions
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SOLID POWER

SPS15P12W1M4
IGBT #iiR

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

Item Symbol Conditions Value Units
Ty e
KRB %EEEW Viam T,=25°C 1600 v
Peak repetitive reverse voltage
i K IE 1] 35 77 A UL (B85 )
) ) IrRMSM 15 A
Maximum RMS forward current per chip
TE AR Y
IR R Irsm t,=10ms, T,;=25°C, sin180° 220 A
Surge forward current
1%t-
fft 1t tp=10ms, T,;=150°C, sin180° 242 A%S
I%t-value
Characteristic Values / &
Item Symbol Conditions Min. Typ. Max.  Units
IEF B
LE o L Ve T,=125°C, I;=15A 1.00 v
Forward voltage
Sl it Ir T=25°C, Vg=1800V 1 mA
Reverse current
25— A GH e
h b F R Rihic Per diode / B4 W& 1.75 K/W
Thermal resistance, junction to case
TAER i3
i - y Tuon -40 150 °C
Temperature under switching conditions
NTC-Thermistor / iR & REFVEHE
Characteristic Values /44L&
Item Symbol Conditions Value Units
i
e %Bﬁﬁ Ros Te=25°C 5.00 kQ
Rated resistance
B-
fi Bas/s0 3380 K
B-value
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EhiEE
‘Isoun POWER IG BT ﬁ ﬁ&

Module / &k
Item Symbol Conditions Value Units
2 2 R
BN Viso RMS, f=50Hz, t=1min 25 KV
Isolation test voltage
PN Al 2% FeAALE (class 1, IEC 61140) ALO
Internal isolation Basic insulation (class 1, IEC 61140) 7
JJCLeNTER= it F-HU T terminal to heatsink 11.5

N . . mm
Creepage distance ¥t T--¥ii T~ terminal to terminal 6.3
FELAS ] B it F-HU T terminal to heatsink 10.0

N . . mm
Clearance ¥t -y~ terminal to terminal 5.5
S g e
*H T%Fﬁ”ﬁ o cTl >200
Comperative tracking index
Item Symbol Conditions Min. Typ. Max. Units
FRBRR, B
T%&E.E g Le 30 nH
Stray inductance module
*ﬁﬁ%%lﬂtﬂ EEIIE; Qﬁ%-;ﬁ: Recr+er 8.00 ma
Module Lead Resistance, Terminals-Chip Rax+cer 6.00
3 =N
it AR Tue -40 125 °C
Storage temperature
*“‘i o ks by n ﬂll
i }%gziéHﬁ;zz%? iz} . M 15 18 Nm
Mounting torque for module mounting
EE G 24 g
Weight
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SOLID POWER

SPS15P12W1M4
IGBT #iiR

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

i HHRRTE 1GBT, WiAREE (D)
Output characteristic IGBT, Inverter (typical)

Ie=f (Vce) le=f(Vce)
Vee=15V T,=150°C
30 30 :
-y
V=V =
25 25— = Vge=13V.
C - Vgemt5v
= = V=17V :
foly 8 SRTRERRERERAE 20 o lm—Vgg=1V e
< 45 < 454
\_'6 15 :6 15
10 10 4
54 54.
0 T T T T 0 T T T T
0 1 2 4 5 0 1 2 3 4 5
Vee(V) Vee(V)

R 1GBT, WIARAR (M

Transfer characteristic IGBT, Inverter (typical)

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

|c=f (VGE) E=f (|c)
V=20V Re=30Q), Vce=600V, Vge=-15V...+15V
6
—E¢0 T,=125°C : ; :
S = EgpTy=125°Ch b
- By T,=150°C
- — EgT,=150°C
N =)
< E g
0 w

04+—— i i i i i

9 10 1 12 13
VeelV)

20 25 30

15
Ic(A)

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

1c=15A, V=600V, Vge=-15V...+15V

BEAFABAPL IGBT, HAEAE
Transient thermal impedance IGBT, Inverter
Zinuc=f (t)

— Eon,T,=125°C
- - -Eoff,T,=125°C
k- EonT,=150C
—-— Eoff,T,;=150°C

01 : ::::] ] : :¥

0 T T T T T T :
0 40 5 60 70 80 90 100 0.001 001 i 01 !
Ra(@) (s
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SOLID POWER

SPS15P12W1M4
IGBT #iiR

Mg 4 TAEIX 1GBT, WiZ54%  (RBSOA)

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

Vge=-15V...+15V, T,;=150°C, Rg=30Q

E MR FRD, WA58S (#iY)
Forward characteristic of FRD, Inverter (typical)
||:=f (VF)

30

I Modul
— = 1,Chip

i T | T T
0 200 400 600 800 1000 1200 1400
Vee(V)

Ve(V)

FEEPFE FRD, HARZE (JLH)
Switching losses FRD, Inverter (typical)

FELBIFE FRD, WARES (JLAD)
Switching losses FRD, Inverter (typical)
Erec=f(RG)

V=600V, [=15A

Erec=f (lF)
V=600V, Reon=30Q
0.8 : -
— E,ec,Tv‘=125ﬂC
- E,EC,TV‘=150°C

06+ :

00 i i -
0 5 10 15 20 2 30
I£(A)

08

—E,T,=125C]
= EqeT, 180T
00 ; . - : . ;

30 40 50 60 70 80 90 100
Ra(Q)

BEAS BB FRD, WiARAE

Transient thermal impedance FRD, Inverter

IEE R A, BERAS (B

Forward characteristic of Diode, Retifier (typical)

Zinic=f (t) Ie=f (V)
10 ) ‘
—7,725C
254 = T,=125C
o T E50°C
2
3
0 14
E
N
0.1
0.001
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SOLID POWER

SPS15P12W1M4
IGBT #iiR

AR 1GBT, A4 (JED
Output characteristic IGBT, Brake-Chopper (typical)
Ie=f (Vce)

E[A i 54 FRD, F4E (7)
Forward characteristic of FRD, Brake-Chopper (typical)
||:=f (VF)

VGE=15V
20 :
m i s i
o5 = T Gk
ree T 50°C|

2 3 : 5
VeelV)

SUOEE REGABCERE R R (RBUE)
NTC Thermistor - temperature characteristic (typical)
R=f(T)

T T T
0 20 40 60 80 100 120 140 160
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SPS15P12W1M4

IGBT A&t

Circuit diagram headline / £ K&

L1o—
L2e
L3e

NN N

Package outlines / F}3& R~}
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