SWISSSEM
DATASHEET 33 wi L

SISD0450ED120i20
ED-Type phase leg IGBT module
EDH 3 IGBTHL R

e e ® VCE = 1200 Vv
4 '*/\o lc=2x450A
4 1
> / = j20 ultra-low loss fine pattern Trench IGBT chipset
b e 20 R PRI WA I GB T 1 48
o - o = Baseplate isolation with efficient Al.Os ceramic
A > 4 FAI203 SR b
\e Q\ 4 m  Cu baseplate for low thermal resistance
A\ g IR
®  |Industry standard package
AT FRAEE SR

Maximum ratings? 5 K& i

PARAMETER SYMBOL CONDITIONS MIN MAX UNIT
¥ a2 THE%H B/ME BAE AL
Collector-emitter voltage Vces Vee=0V, Tyy=25°C 1200 \
EC S G
DC collector current £ i B HIi Ic Tc=110°C, Ty=175°C 450 A
Peak collector current £ Hi 71 {# HL 7L lem tb=1ms 900 A
Gate-emitter voltage #IHk— & 5 H 9K L E Vees -20 20 \Y;
Total power dissipation 5 KT 2456 Prot Tc=25°C, Ty =175 °C, per 2630 w
switch
DC forward current —H%/& ELI IE 7] LR Ir 450
Peak forward current & 5 Kk IE [ LI | Trrm to=1ms 900 A
Surge current % i OCIRIT T IFsm Vk=0V, Ty =150 °C, t, = 10 1830 A
12t ms,half-sinewave 16750 A%s
Isolation voltage %% i J& Visol 1 min, f=50 Hz 3400 Vv
Junction operating temperature iz 174515 Tvicom -40 1752 °C
Case temperature 53k Tc -40 1253/ °C
150
Storage temperature 7 fi% iR E Tst -40 125 °C
Mounting torques % [# /)54 Ms Base-heatsink, M5 screws 3 6 Nm
M1 Main terminals, Mé screws 3 6 Nm
EncE
a
=

Scan for latest download 33 Hr N #;

1 Maximum rated values indicate limits beyond which damage to the device may occur per IEC 60747; R4 R1EIEC 60747 % 3K,

T KA AH R % PRAE 7T BE 2 X S8 R i Rl IR
2 Tyiopy > 150°C allowed for overload conditions, in maximum for 60s and less than 20% of operation time; ; id #5614 F Tvj(op) >
150°CHY, YR/ Im RN 60s, B3 /N T21TH Al [120%
3 For UL1557 compliance Tcmax Must be limited to 125°C; ULAS57FriHEF 853K, i Kol A RE#EIg125°C
4 For details, please refer to the mounting instructions. J4H(S &, iG55 %220 5
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IGBT®

PARAMETER
2%

Collector(-emitter) breakdown
voltage £ HIMRk - ik ti 27 fo &

Collector-emitter
saturation voltage ¢
B LR R SR AR VAN B T

Collector cut-off current
£ HUA A L R

Gate leakage current iR

Gate-emitter threshold voltage
AR~ S AR I8 4B HEL P

Gate charge i i i
Input capacitance i\ FL.%5
Output capacitance it} i %

Reverse tansfer capacitance
AEks ek

Internal gate resistor Hi#% 4 BH

Turn-on delay time
FFIBZER

Rise time

BT iE

Turn-off delay time
KT LEIR

Fall time
R BEAiE]

Turn-on switching energy
TR AAE

Turn-off switching energy
KIr5FE

Short circuit current

JL S LT

SYMBOL
i

V(BR)CES

VcEsat

Ices

IGES

VGE(th)

Qe
Cies
COES

Cres

Reint

tacon)

tr

tacorn

tr

EOff

Isc

5 Characteristic values according to IEC 60747-9
6 Collector-emitter saturation voltage is given at chip-level$E B & 5 iz v Al L &
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CONDITIONS
TARM:

Vee =0 V, lc= 10 maA, ij = 25°C

¢c=450A,Vee =15V Tyy=25°C
Tyy=125°C
Ty=175°C

Vee=1200V,Vee =0V Ty=25°C
Tyy=125°C
Tyy=175°C

Vee=0V, Vee =220V

lc=22.5 mA, Vce = Ve, Ty= 25°C

lc=450 A, Ve =600V, Vee =-15V .. 15V

Vee=25V,Vee =0V, f=100 kHz, T; = 25 °C

Per switch
Vcc = 600 V, |c = 450 A, ij = 25 °C
Re=1Q,Vee=%15V,
p— (<]
s = 30 nH, inductive load Ty=125°C
Tyy=475°C
Ty=25°C
Ty =125°C
Ty=175°C
Vee =600V, Ic =450 A, Ty =25 °C
Re=2Q,Vee=+15V,
p— (<]
Ls = 30 nH, inductive load Ty=125°C
Tyy=175°C
Ty=25°C
Ty =125°C
Ty=175°C
Vee =600V, Ic = 450 A, Ty =25 °C
Re=1Q,Vee=%15V,
Ls = 30 nH, inductive load Ty=125°C
Tyy=175°C
Vee =600V, Ic =450 A, Ty=25°C
Re=2Q,Vee=215V,
o= (-]
s = 30 nH, inductive load Ty=125°C
Ty=175°C

tpes < 10 ps, Vee = 15V, Ty; = 175 °C,
Ve =800V, veemchip < 1200 V

SWissSEM

MIN | TYP
=AME| A

1200

1.6
1.8

1.95

0.7
15

-0.5

3.5
29

2.6
1.4

1.8
110
140
155
55
65
70
520
620
670
190
300
360
30
54
71
48
65

73

1350

MAX
BRE

0.5

7.5

UNIT
EL0A

mA
mA
mA

UA

uc
nF

nF

nF

ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
mJ
mJ
mJ
mJ
mJ

mJ
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Diode’

PARAMETER
2%

Forward voltage®
1Em] R

Peak reverse
recovery current
IR L

Recovery charge
PR F

Reverse recovery time

IR I i)

Reverse recovery energy
KIS fE =

Package properties 351440

PARAMETER
2

IGBT thermal resistance
junction to case IGBT 4i—7%#
JUEN

Diode thermal resistance
junction to case — 4%
FABH

IGBT thermal resistance case
to heatsink IGBT 5% 2| il 4%
FABE

Diode thermal resistance
case to heatsink — & 55 F ik
FAARIH

Comparative tracking index

RS L AR R A

Module stray inductance
T B Al R

Resistance, terminal chip
Ui - Bt Fy Z B R B

SYMBOL
i

Ve

Irm

tor

Erec

SYMBOL
Liic

Ritng-cyeet

Rth(j-c)biode

Rin(c-s)eeT

Rin(c-s)biode

CTI

Lsce

Rcc+er

CONDITIONS
TARM:

lr=450 A

Vr=600V, |r=450A,
di/dt = 3980 A/us (175°C),
Re=1Q,Vee=%15V,

Ls = 30 nH, inductive load

CONDITIONS
TR

Per switch

IGBT per switch

diode per switch

Per switch

Per switch

7 Characteristic values according to IEC 60747-2

8 Forward voltage is given at chip-leveliF [fi] /& [4

A TP i (1] L A

? Package and mechanical properties according to IEC 60747-15
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Ty =25°C
Ty = 125°C
Ty =175 °C
Ty = 25 °C
Ty = 125 °C
Ty =175°C
Ty =25°C
Ty = 125 °C
Ty =175 °C
Ty =25°C
Ty = 125°C
Ty =175°C
Ty = 25 °C
Ty = 125 °C
Ty =175 °C
Ty =25 °C
Ty =125°C
Ty=175°C

MIN
B/ME

MIN
B/ME

200

SWissSEM

TYP
%10

1.95
2.05
2.05
295
350
375
24
60
85
160
665
885
15
24

32

TYP
A

0.032

0.039

20

1.00
1.35

1.55

MAX
BAE

25

MAX
BKE

0.057

0.098

UNIT
HAL

> » r» < <

ns
ns
ns
m)J
mJ

mJ

UNIT
LA

K/W

K/W

K/W

K/W

nH

mQ
mQ

mQ
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SWisSSEM . a

Mechanical properties HLi 45

PARAMETER SYMBOL CONDITIONS MIN TYP | MAX | UNIT
SR Fiia=2 THE&MF B/ME| B | BRME| B
Dimensions LxWxH Typical 152 x 62 x 17 mm?3
Clearance distance in air da According to IEC 60664-1 Terminal 12.5 mm
LRI and EN 50124-1 to base:
Terminal 10 mm
to terminal:
Surface creepage distance ds According to IEC 60664-1 Terminal 14.5 mm
€ H B 5 and EN 50124-1 to base:
Terminal 13 mm
to terminal:
Mass i & m 350 g
NTC Thermistor
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNIT
23 Finss THR&M BME | BB | BKE| B
Rated resistance % & HifH Rzs Tc=25°C 5 kQ
R100 R1o0 Tc =100 °C 468 518 Q
B-value BfH B2s/s0 R> = Ras exp [B2s/50(1/T2 — 1/(298.15K))1] 3375 K
B-value Bfi B2s/100 R2 = Ras exp [Bas/100(1/T2 — 1/(298.15K))] 3433 K
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SWissSEM g

Electrical configuration H5 &

4
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—— o 10/N
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5
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This is an electrocstatic sensitive device. A i fof 4 F 45 71 ARk
This product has been designed and qualified for Industrial Level. 75,43 i1 754 T bzt
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Characteristics 5128

IGBT on-state characteristics (typical)

IGBTERR ML (JLAD

SWissSEM

IGBT transfer characteristics (typical)

IGBTH BRI ML (M)

lc=f(Vce) lc=f(Vee)
Vee=15V Vce = 20V
900 ., 900 '
Tvj = 25°C /g Tvj=25°C Iy
/ ’ . ]
= = =Tvj=125°C / ,,/ - = =Tvj=125°C ’:l
750 | ====-Tvj=175°C /i 750 | =====Tvj=175°C "
600 600
< 450 < 450
= L
300 300
150 150
0 0
00 05 10 15 20 25 30 35 00 25 50 75 10.0 125 15.0
Vegsat (V) Ve (V)
IGBT output characteristics (typical) IGBT output characteristics (typical)
IGBTH Hifrik fige (Jazld IGBTH# i Rritk di 2R (22U
lc=f(Vce) le=f(Vce)
Tyi= 25 °C Tvy= 175 °C
900 i ’ 900 ’
- = =VGE=19v !} / - = = VGE=19V / J
———--vGE=17v M J -===sVGE=17V !}
VGE=15V ’, J VGE=15V L)
750 | ee==eVGE=13V ,’: ; 750 | eeeeeVGE=13V ,',’ L
— —vGE=11v W[ 4 — — VGE=11V , J s
— . =VGE=9V / — . =VGE=9V J s~
,I
600 600
- — T
< 450 7 < 450
- L
300 300
150 150
0 0
00 05 10 15 20 25 30 35 4.0 00 05 1.0 15 20 25 30 35 4.0

VCEsat V)
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IGBT switching losses (typical)
IGBTH A ML (Ji)

SWissSEM ;

IGBT switching times (typical)
IGBTFFoRM A1 £R (JLAY)

E = f(lce) t =f(lce), Tyj=175°C
Vce= 600V, Reon=1 Q, Reorf= 2 Q, Vee = -15/+15 V Vce= 600V, Reon=1 Q, Reott= 2 Q, Vee =-15/+15 V
400 1
====-F0n 175°C
1
350 = = Eoff 175°C ,l
- = —Eon 125°C K Se
[ e e, - - - -l - o
300 Eoff 125°C 7 ===
250 S
= —~ - —
£ 200 2 o1 -
w - - -
-~ el
150
7
pd
/7
100 / ====-td(on)
/ —
50 td(off)
- = =tf
0 0.01
0 150 300 450 600 750 900 0 150 300 450 600 750 900
Ic (A) Ic (A)
IGBT switching losses (typical) IGBT switching times (typical)
IGBTH RiRFEMILE (1R IGBTHFKH Al HiZk (iR
E = f(Re) t =f(Re), Tyy=175°C
Vce= 600V, Ic=450 A, Vee=-15/+15V Vce= 600V, Ic=450 A, Vee = -15/+15 V
160 10
====-E0Nn175°C ====-td(on)
140 | = =—Eoff 175°C Pt e -
Pt td(off)
— — —Eon 125°C g _-
L’ - - =tf
120 Eoff 125°C ,#* -7
' d
4 td
I” P T 1 /
4
100 2 - <
’ ,
~ g 4 ~
- (2] - e mm em e e E» e en e e e .- .- .-
E ®0 A —_——— | 3 -
w ——p — — T - "
/ - _—“-——
-7 e il
60 — —
’ —— -
0.1 o—
P -
/
40
20
0 0.01
0 1 2 3 4 5 6 7 8 9 10 6 1 2 3 4 5 6 7 8 9 10
Rs (Ohms) R¢ (A)
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IGBT gate charge (typical)
IGBT/ IR s (S2ED

Vee = f(Qs), Tyj= 25 °C
Vce= 600V, Ic=450 A

SWissSEM

Capacitance characteristics (typical)
AR L (ED
C=f(Vce), Tvj=25°C

f=100 kHz, Vece =0V
20 100
15
10 '~~~~
RRLSGREY Cies
\
N - = =Coes
5 v\
—~ \ m===-Cres
2 n )
" S 10 \\
> o RN
0 LEEAN
HEEEN
~ \
\‘ ~ |
- \
5 . .
N N
\\\ N\
N
-10 e N
N Y
N N
\
\
-15 1 N
0 1 2 3 4 0 1 10 100
Qg (MC) Ve (V)
IGBT RBSOA Diode SOA
IGBTR W & TAEXIR Diode R{fE L TAEX K
lc = f(Vcem) Ty 175 °C
Reotf=2 Q, Vee =215V
1050 600
Ve < 900V
di/dt < 5500A/us
900
]
: ]
chip | 450
750 |
= = = module 175°C |
|
600 |
< ! < 300
L ] >
450 \
[}
]
300 |
\ 150
|
150 ]
[
(0] 0
0

200 400 600 800 1000 1200 1400
Vee (V)
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Diode forward characteristic (typical)

THREERRE LED

SWissSEM

Diode switching characteristics (typical)

THRETT R (HED

Ir = f(VF) Erec = f(If), lrm = f(lF)
Voc= 600V, Reon=1 Q (IGBT), Vee =-15/+15 V (IGBT)
900 7 40 400
Tvj = 25°C ’
: ’ “~ TN
- = =Tvj=125°C / 7 N
/ -7 -
750 | ====-Tvj=175°C / N
30 300
600
-~ 2 <
< 450 éu 20 \ 200 -
_LL Lug _C(
300
10 ====-Erec 175°C 100
Erec 125°C
150
— e |RM 175°C
- = = |[RM 125°C
o 0 0
3.0 0 150 300 450 600 750 <900
Ve (V) e (A)
Diode switching characteristics (typical) Thermal impedance
ZRRETF R (A PP (JAD
Erec = f(di/dt), Irm = f(di/dt) Zitng-o) = ()
Vpc= 600V, I =450 A, Vee=-15/+15 V (IGBT)
40 400 100.00
Reon' IR, ' IGBT bt ] SRR
35 / / ® - = =Diode <
/
1R5 Lex
30 A//’ ’ 300
/ 70
Ve
R £,
25 /7 / 10.00
~ 6R ¢’ 4 (% | =
Vg )
£ 2 200 =| <
8 =
w - e
15 oF
====-Erec 175°C 1.00
10 100
Erec 125°C
IGBT n(K/kwW) u(s) diode i (K/kw) T (s)
5 — e |RM 175°C i=1 578 408E-04 | =1 1.01 3.98E-04
1=2 43.67 2.89E-02 1=2 75.87 2.68E-02
= = =IRM 125°C =3 7.22 5.06E-01 =3 1073 3.42E-01
0 0
0 2000 4000 6000 0.10
di/dt (A) 0.00012 0.001 0.01 0.1 1 10
t(s)
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