DATASHEET

SISTO650FP105i23

FP-Type three-level IGBT module

Maximum ratings?

PARAMETER
Collector-emitter voltage
Implemented DC collector current T1-T4

Collector current T1-T4
Peak collector current
Gate-emitter voltage

Implemented DC forward current (D5, D6)

Continuous forward current (D5, D6)
Peak forward current (D5, D6)
Isolation voltage

Junction operating temperature
Case temperature

Storage temperature

Mounting torques 2

SYMBOL

Vces

len

Irrm
Visol
Tvicom
Tc
Tstg

Ms

SWISSSEM

VCE = 1050 V
Ilc=2x650A

m j23 ultra-low loss micro pattern Trench IGBT chip-
set

m Baseplate isolation with efficient Al.Osz ceramic

®m Cu baseplate for low thermal resistance

= |ndustry standard package

For solar power and 3-level-applications

CONDITIONS MIN MAX UNIT
Vee=0V, Ty=25°C 1050 \Y
650 A
Tc=110°C, Ty =175 °C 450 A
to=1ms 1300 A
-20 20 \%
400 A
Tc=65°C 320 A
to=1ms 800
1 min, f =50 Hz 3200 \%
-40 175 °C
-40 125 °C
-40 125 °C
Base-heatsink, M5 screws 3 5! Nm

Scan for latest download

1 Maximum rated values indicate limits beyond which damage to the device may occur per IEC 60747
2 For details, please refer to the mounting instructions.
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- SWISSSEM 4 4
IGBT®*T1, T4
PARAMETER SYMBOL |CONDITIONS MIN TYP | MAX | UNIT
Collector(-emitter) breakdown V(erces Vee=0V, lc =10 mA, Ty; = 25°C
1050 Y
voltage
Collector-emitter VcEsat le=600A, Vee =15V Ty=25°C 1.65 2 \Y
saturation voltage *
Ty = 150 °C 2.05 Y,
Ty =175°C 2.1 Y,
Collector cut-off current Ices Vee=1050V, Vee =0V Ty =25 °C 1 mA
Ty =125°C 1 mA
Ty=175°C 15 mA
Gate leakage current lees Vee=0V, Vee =20V -0.5 0.5 uA
Gate-emitter threshold voltage Veecth) lc =12 mA, Vc = Ve, Ty = 25°C 35 6 v
Gate charge Qe lc=450 A, Ve =650V, Vee =-15V .. 15V 3.1 ucC
Input capacitance Cies Vee=25V,Vee =0V, f =100 kHz, Ty; = 25 °C 46 nF
Output capacitance Coes 1.12 nF
Reverse tansfer capacitance Cres 0.46 nE
Internal gate resistor Raint Per switch Q
Turn-on delay time tacon) Vce =650V, Ic =200 A, Ty =25°C 111 ns
Re =2.5Q, Ve = ‘6/+15 V, o
Cor = 10 NF, Ty =150 °C 114 ns
Ls = 17 nH, inductive load Ty =175 °C 117 ns
Rise time tr Ty=25°C 23 ns
Ty = 150 °C 25 ns
Tyy=175°C 26 ns
Turn-off delay time tacofn Vee =650V, Ic =200 A, Ty=25°C 1060 ns
Re =8.2 Q, Vee =-6/+15 V, _ o
Cee = 10 NF, Ty =150 °C 1210 ns
Ls = 17 nH, inductive load Ty =175 °C 1260 ns
Fall time t Ty=25°C 27 ns
Ty =150 °C 63 ns
Ty=175°C 76 ns
Turn-on switching energy Eon Vee =650V, Ic =200 A, Ty =25°C 9.3 mJ
Re =2.5 Q, Vee ='6/+15 V, o
Cee = 10 NF, Ty =150 °C 16.5 mJ
Ls = 17 nH, inductive load Ty =175 °C 19.1 mJ
Turn-off switching energy Eofr Vee =650V, Ic =200 A, Ty=25°C 16.8 mJ
Re=8.2 Q, Vee =-6/+15 V, o
Cor = 10 NF, Ty =150 °C 21.6 mJ
Ls = 17 nH, inductive load Ty =175 °C 22.8 mJ

5 Characteristic values according to IEC 60747-9
4 Collector-emitter saturation voltage is given at chip-level
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IGBT* T2, T3
PARAMETER SYMBOL |CONDITIONS MIN TYP | MAX | UNIT
Collector(-emitter) breakdown V(erces Vee=0V, lc =10 mA, Ty; = 25°C
1050 Y
voltage
Collector-emitter VcEsat le=600A, Vee =15V Ty=25°C 1.65 2 \Y
saturation voltage ¢
Ty = 150 °C 2.05 Y,
Ty =175°C 2.1 Y,
Collector cut-off current Ices Vee=1050V, Vee =0V Ty =25 °C 1 mA
Ty =125°C 1 mA
Ty=175°C 15 mA
Gate leakage current lees Vee=0V, Vee =20V -0.5 0.5 uA
Gate-emitter threshold voltage Veecth) lc =12 mA, Vc = Ve, Ty = 25°C 35 6 v
Gate charge Qe lc=450 A, Ve =650V, Vee =-15V .. 15V 3.1 ucC
Input capacitance Cies Vee=25V,Vee =0V, f =100 kHz, Ty; = 25 °C 46 nF
Output capacitance Coes 1.12 nF
Reverse tansfer capacitance Cres 0.46 nE
Internal gate resistor Raint Per switch Q
Turn-on delay time tacon Vee =650V, Ic =200 A, Ty =25°C 119 ns
Re =2.5Q, Ve = ‘6/+15 V, o
Cee = 10 NF, Ty =150 °C 119 ns
Ls = 27 nH, inductive load Ty =175 °C 120 ns
Rise time tr Ty=25°C 27 ns
Ty =15"°C 31 ns
Ty =175°C 29 ns
Turn-off delay time tacofn Vee =650V, Ic =200 A, Ty=25°C 1241 ns
Re =10 Q, Vee =-6/+15 V, Cee _ o
=10 nF, Ty =150 °C 1429 ns
Ls = 27 nH, inductive load Ty =175 °C 1484 ns
Fall time t Ty =25°C 43 ns
Ty =150 °C 67 ns
Ty=175°C 75 ns
Turn-on switching energy Eon Vee =650V, Ic =200 A, Ty =25°C 8.1 mJ
Re =2.5 Q, Vee ='6/+15 V, o
Cee = 10 NF, Ty =150 °C 10.6 mJ
Ls = 27 nH, inductive load Ty =175 °C 11.8 mJ
Turn-off switching energy Eofr Vee =650V, Ic =200 A, Ty=25°C 19.5 mJ
Re =10 Q, Vee = -6/+15 V, o
Cor = 10 NF, Ty =150 °C 24.7 mJ
Ls = 27 nH, inductive load Ty =175 °C 26.2 mJ

5 Characteristic values according to IEC 60747-9
¢ Collector-emitter saturation voltage is given at chip-level
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Diode’ D1, D2, D3, D4

PARAMETER

Forward voltage®

Peak reverse

recovery current

Recovery charge

Reverse recovery time

Reverse recovery energy

Diode® D5, D6

PARAMETER

Forward voltage?°®

Peak reverse

recovery current

Recovery charge

Reverse recovery time

Reverse recovery energy

SYMBOL

Ve

Irm

Qrr

Erec

SYMBOL

Ve

Irm

Qrr

Erec

CONDITIONS

lr=300A

Vr=650V, [r=200 A,
dl/dt = 5200 A/us (175°C),
Re=2.5Q, Vee =-6/+15 V,
Cee = 10 nF,

Ls = 27, inductive load

CONDITIONS

Ir=400 A

Vr=650V, =200 A,
dl/dt = 4300A/us (175°C),
Re=2.5Q, Vee =-6/+15V,
Cee = 10 nF,

Ls = 17 nH, inductive load

7 Characteristic values according to IEC 60747-2
8 Forward voltage is given at chip-level

SwissSEM Technologies AG

Ty=25°C
Ty = 150 °C
Tu=175°C
Ty =25°C

Ty =150 °C
Ty =175°C
Ty=25°C

Ty = 150 °C
Ty=175°C
Ty =25°C

Ty = 150 °C
Ty=175°C
Ty=25°C

Ty =150 °C
Ty=175°C
Ty=25°C

Ty = 150 °C
Ty =175 °C
Ty =25 °C

Ty =150 °C
Ty =175 °C
Ty=25°C

Ty = 150 °C
Ty=175°C
Ty =25 °C

Ty = 150 °C
Ty =175°C
Tuy=25°C

Ty = 150 °C
Ty=175°C

SEM DS 0032 SISTO650FP105i23

MIN

MIN

SWissSEM

TYP

2.0

2.15

2.2

249

278

288

10

22

27

105

188

211

4.1

9.3

ilal.&

TYP

2.0

2.15

2.2

271

308

313

11

25

31

101

176

199

10

12

MAX

2.7

MAX

2.7

UNIT

> » » < < <

ns

ns

ns

m)J

mJ

mJ

UNIT

> > r < < <

ns

ns

ns

mJ

mJ

mJ
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NTC Thermistor

PARAMETER

Rated resistance
R100
B-value B

B-value B

Package properties °

PARAMETER

IGBT thermal resistance junction
to case IGBT

Diode thermal resistance
junction to case

IGBT thermal resistance case to
heatsink IGBT

Diode thermal resistance case to

heatsink

Comparative tracking index

Module stray inductance

Resistance, terminal chip

Maximum RMS current per pin

SYMBOL

Ras
Ri00

B2s/50

B2s/100

SYMBOL

Rthg-cneet

Rtng-cypiode

Rin(c-s)ieeT

Rth(c-s)biode

CTI

Lscin

Ls cout

Rcc+ee

Raa+ccr

ITerm RMs

CONDITIONS

Tc=25°C
Tc =100 °C
R> = Ras €Xp [Bas/s0(1/T2 — 1/(298.15K))1]

R2 = Ras eXp [B2s/100(1/T2 - 1/(298.15K))]

CONDITIONS
Per switch T4, T4
T2, T3
D1-D4
D5, D6
IGBT per switch | T4, T4
IGBT
T2,T3
diode per D1-D4
switch
D5, D6

Inner commutation loop

Outer commutation loop

Per leg, Tc = 25°C T1+T2
D5+T2
T3+D6
T3+T4
D1+D2

D3+D4

? Package and mechanical properties according to IEC 60747-15

SwissSEM Technologies AG
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SWissSEM

MIN | TYP

468

3375

3433

MIN TYP

0.030
0.030
0.045

0.037

600

7.7

4.5

50

MAX

518

MAX

0.074
0.074
0.178

0.136

0.245

0.425

0.345

0.255

0.475

0.450

UNIT

kQ

UNIT

K/W

K/W

K/W

K/W

nH

nH

mQ
mQ
mQ
mQ
mQ

mQ
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Mechanical properties

PARAMETER SYMBOL CONDITIONS MIN TYP | MAX | UNIT
Dimensions LxWxH Typical 113 x 62 x 17.3 mm?3
Clearance distance in air da According to IEC 60664-1 Terminal 15.7 mm
and EN 50124-1 to base:
Terminal 5.4 mm
to terminal:
Surface creepage distance ds According to IEC 60664-1 Terminal 17.5 mm
and EN 50124-1 to base:
Terminal 5.4 mm
to terminal:
Mass m 250 g

Ordering Information

OPTION ARTICLE NUMBER
Welded straight pins SISTO650FP105i23
Soldered flexible pins SISTO650FP105i23_A01
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Electrical configuration

DC(+)
T1/D1
&1 O_I
Cx
r
D5 | T2/D2
G2
N1 ACT
E2 ¢
N2 AC2
Dé T3/D3
G3 °——|
E3

™

| T4/D4
G4

E4
T2

DC(-)

Outline drawing

@101

49,7
-0
49,7

24 5 g
20.8 4 23,25

4,8+
1,6

T

1,6-]
481

i d

| €

P! o oee
11,2 b b * 23,25

14,4
17,6
20,8
11305 24—

99 4:02

36,08
32,88
29,68
26,48
23,28
20,08
16,88
13,68
10,48

7,28

4,08

4,08

7,28
10,48
13,68
16,88
20,08
23,28
26,48
29,68
32,88
36,08

This is an electrostatic sensitive device.
This product has been designed and qualified for Industrial Level.
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Characteristics

IGBT 1, 2,3,4
IGBT on-state characteristics T1 - T4 (typical)

SWissSEM g

IGBT transfer characteristics T1 - T4 (typical)

lc=f(Vce) lc=f(Vee)
Vee =15V Vce = 20V
800 -y 1200 .
Tvj = 25°C ; Tvj = 25°C !
— —Tvj = 150°C / 4 — — Tvj=150°C /
/
—==eaTvj = 175°C // 1000 | ====eTvj=175°C i
l4
600
800
< 400 < 600
L L
400
200
200
0 0

2.5
Veesat (V)

0 2.5 5 7.5 10 12.5 15
Vee (V)

IGBT output characteristics T1 - T4 (typical)

IGBT output characteristics T1 - T4 (typical)

le=f(Vce) le=f(Vce)
Ty=25°C Ty=175°C
800 af - v 800 -
veeeeeess VGE =19 V afy / veeeeeess VGE=19 V S /
———--VGE= : ——==-VGE= o
vee-asv | i VGE - 15V i)
- all / = P,
-.= VGE=13V -+ = VGE=13V o) 1
oo | — —VEE=11V 1/ cop | — —VeE=11vV S, 7
— - VGE=9V — .- VGE=9V S
S / S /
~
. -
< 400 < 400
- g
200 200
0 0
25 3

VCEsat V)

VCEsat V)
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SWISSSEM
IGBT RBSOA Capacitance characteristics (typical)
lc = f(Vcem) C =f(Vce), Tyj=25°C
Reott> 10 Q, Vee=-6/+15V f=100 kHz, Vee =0 V
1400 100
—_—
1200 1
\
\
1000 chip \ ~ - -
ies
\ 10 |===o AN
- = =module 25°C \ \\“ — = —=Coes
800 | ol —===-Cres
< \ c 1N
> \ c \ ~
e o \. T~
600 ! ~ ~
\ \ ~
\
‘ \\ ~
~ ~
‘ 1 \\\ = ~
400 \ ‘\\ ~
\\
\ S
\ ‘\
200 \ s
\
\
0 0.1
0 200 400 600 800 1000 1200 0 1 10 100
VCEm (V) VCE (V)
IGBT gate charge (typical)
Vee = f(Qe), Tvj = 25°C
Vece= 650V, Ic=450 A
20
15
10
- 5
2
5
0
-5
-10
-15
0 1 2 3 4
Qg (HO)
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IGBT1/4

IGBT switching losses T1, T4 (typical)
E = f(lce)

Vce= 650V, Reon= 2.5 Q, Reorr= 8.2 Q, Vee =-6/+15V

SWissSEM g

IGBT switching times T1, T4 (typical)
t = f(lce), Tvj= 175 °C
Vce= 650V, Reon= 2.5 Q, Reofr= 8.2 Q, Vee =-6/+15V

80

====-F0n 175°C

70 — - EOff 175°C

Eoff 150°C

60 = = =Fon 150°C
50
£ 40

A1)
30
20
10
0
0 200 400

lc (A)

600

10
====-td(on)
— {1
td(off)
- -tf
\
1
N
2
+
o1 e ———————-
"——------——-
/ -
, — — _— -
Vs -
-
~
~~
7
0.01
0 200 400 600
Ic (A)

IGBT switching losses T1, T4 (typical)

IGBT switching times T1, T4 (typical)

E = f(Re) t = f(Re), Tyy= 175 °C
Vce= 650V, Ic=200 A, Vee=-6/+15V Vce= 650V, Ic=200 A, Vee=-6/+15V
90 10
I4
/
80 U
70 ====-td(on)
_——tr
60 1
td(off)
~ 50 ~ == =tf
3 ~ 1
\E’ 3 'o‘—
L 40 + ”a‘
d’ Cd -
Pid P
30 01 1 -7
K ====-Eon 175°C : - _--
[/ -~ -——
7 Z
] —_——
20 & Eoff 175°C p
"I = = =Eon 150°C 7
10 Eoff 150°C /
0 0.01
0 10 20 30 40 0 10 20 30 40
Rs (Ohms) Rs (Ohms)
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IGBT2/3

IGBT switching losses T2, T3 (typical)

E= f(|CE)

Vce= 650V, Reon= 2.5 Q, Reorr= 10 Q, Vee = -6/+15 V

SWissSEM

IGBT switching times T2, T3 (typical)
t =f(lce), Ty=175°C
Vce= 650V, Reon= 2.5 Q, Reorf = 10 Q, Ve =-6/+15 V

100

90

80

70

60

50

E (mJ)

40

30

20

10

====-F0on 175°C

— - EOff 175°C
Eoff 150°C
= = = Eon 150°C

200
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400
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0 200 400 600
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IGBT switching losses T2, T3 (typical)

E = f(Rs)

Vce= 650V, Ic=200 A, Ve

=-6/+15V

IGBT switching times T2, T3 (typical)
t =f(Reg), Tyy=175°C
Vce= 650V, Ic=200 A, Vee=-6/+15V
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Diode 1 -4

Diode forward characteristic D1, D2, D3, D4 (typical)
Ir = f(VFr)

SWissSEM g

Diode switching characteristics D1, D2, D3, D4 (typical)
Erec = f(I), Irm = f(lr)
Voc= 650V, Reon= 2.5 Q (IGBT), Vee =-6/+15 V (IGBT)

600 o
(]
Tvj = 25°C "
(U
= = =Tvj=150°C Iy
500 ,;
e==a=eTvj=175°C 1

400

300

I (A)

200

100

0 0.5 1 1.5 2 2.5 3 35
Ve (V)

25 500
450
cl
-Z
20 - o o7 400
P d rd
L
27,7 350
15 300
€ <
éu 250
8 / &
L
10 ,’/ 200
7,
e===-Erec 175 150
Erec 150
5 - = =IRM175 100
— —IRM 150 5q
0 ! 0

0 100 200 300 400
I (A)

500 600

Diode switching characteristics D1, D2, D3, D4 (typical)
Erec = f(dl/dt), Irm = f(dl/dt)
Voc=650V, Ir =200 A, Vee=-6/+15V (IGBT)

16 400
Rgon: TR5
14 » 350
P
2R5 ,>%
12 P'e / 300
10 250
P <
E g 200 <
8 Z
% 3
6 150

==#=-Erec175. 100

=—t— Erec 150

2 = &= IRM 175 -~ 50
—d— |[RM 150
0 0
0 2000 4000 6000 8000
dig/dt (A)
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Diode 5/ 6
Diode forward characteristic D5, D6 (typical) Diode switching characteristics D5, D6 (typical)
Ir = f(VE) Erec = f(Ir), Irm = f(lF)
Voc= 650V, Reon= 2.5 Q (IGBT), Vee =-6/+15 V (IGBT)
600 . 25 450
Tvj = 25°C ,;'
(]
= = =Tvj=150°C 7 —= 400
500 1”
-en e e o i = o
Tvj = 175°C ] 20 350
400 300
15
~ =) 250 2
< 300 E <
u 8 z
wr 200 —
10
200 I/ —=—=-Erec 175 150
Erec 150
5 100
100 = = =|RM 175
- e |RM 150 - 50
0 0 0
0 0.5 1 1.5 2 2.5 3 0 100 200 300 400 500 600
Ve (V) Ie (A)
Diode switching characteristics D5, D6 (typical)
Erec = f(di/dt), Irm = f(di/dt)
Vpoc= 650V, I =200 A, Vee=-6/+15 V (IGBT)
18 450
16 Rgon: 1RS ,’;. 400
14 // 350
12 300
= 10 250 ~
E <
w 8 200 —
6 20R g/ 150
—=®=-FErec 175
4 4 100
—— Erec 150
2 - ® =|RM 175 50
— = |RM 150
0 0
0 2000 4000 6000
dig/dt (A)
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