SWISSSEM

DATASHEET k%35
SISDO600ED120i23_DO01

ED-Type phase leg IGBT module
ED H3:4 IGBT Hith
VCE = 1200 Vv
- | |c 2X600A

)

¢ m j23 ultra-low loss micro pattern Trench IGBT chip-
set
i23 EAHFERLAFEM 1GBT &4
m Baseplate isolation with reinforced Al>Os ceramic
i HaE Al2Os 42 P FEAR
(= ™ § = Cu baseplate for low thermal resistance
AR FA BELER TR AR
® |mproved Package with reduced internal
impedance and terminal heating
KA SRR, W RN FRE T S B4 i T
= Enhanced diode performance for regenerative
power flow

38596 B M i LA SE i T B A N T

Maximum ratings?® 5 K& ¢

PARAMETER SYMBOL | CONDITIONS MIN MAX UNIT
¥ &5 THe%H B/ME BAE k¥ A
Collector-emitter voltage Vces Vee=0V, Tyy=25°C 1200 \
EC S G
DC collector current £ i B HIi Ic Te=110°C, Tyy=175°C 600 A
Peak collector current 4 Hi 204 (¢ H1. 7 lem tb=1ms 1200 A
Gate-emitter voltage il S H 4K 5 HLE Vees -20 20 v
Total power dissipation 5 KT 2456 Ptot Tc =25 °C, Ty = 175 °C, per 2775 w
switch
DC forward current — /& B IE [A) R 3 900 A
Peak forward current i KB IE AR | lrem to=1ms 1800 A
Surge current A i OCIRIT T IFsm Vr=0V, Ty =150 °C, t, = 10 3000 A
12t ms, half-sinewave 45000 A%s
Isolation voltage 4% H J& Visol 1 min, f = 50 Hz 3400 Y
Junction operating temperature iz 174515 Tvicom -40 175 °C
Case temperature 73 Te -40 1252 °C
Storage temperature 77 fi# 5 E Tstg -40 125 °C
Mounting torques X[# /1453 Ms Base-heatsink, M5 screws 3 6 Nm
M1 Main terminals, M6 screws 3 6 Nm
Scan for latest download i %

1 Maximum rated values indicate limits beyond which damage to the device may occur per IEC 60747; i #EtrifE IEC 60747 HE:R,

I KA E AB 28 78 I 1% FRAE 7T 8 2 0] 21 B A A

2 For UL1557 compliance Temax must be limited to 125°C; UL1557 #rifEh2isk, i KR AFERT 125°C

5 For details, please refer to the mounting instructions. V45 5., &S5
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IGBT*

PARAMETER
54

Collector(-emitter) breakdown
voltage £ HIMRk - i 27 fi &

Collector-emitter
saturation voltage °
A& MR- R IR VAN R

Collector cut-off current
£ HUAR A L R

Gate leakage current H% IR i

Gate-emitter threshold voltage
AR — A0 R0 4 P

Gate charge it H.7i7
Input capacitance ¥\ FL.%5

Reverse tansfer capacitance

AL
Internal gate resistor i 4 [H

Turn-on delay time
FFIEZER

Rise time
[ i 1)

Turn-off delay time
KT 4EIR

Fall time
T FAdiE

Turn-on switching energy
i iErL

Turn-off switching energy

SKRITRFE

Short circuit current

FELES HLR

SYMBOL
i)

V(gr)cES

VEsat

Ices

lees

Veecth)

Qe
Cies

Cres

Reint

tacon

tr

tacorn

tr

Eon

Eott

Isc

4 Characteristic values according to IEC 60747-9
5 Collector-emitter saturation voltage is given at chip-level Bt & 5 iz v Al L &
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CONDITIONS
TAeskf
Vee =0 V, lc= 10 mA, ij = 25°C

¢c=600A, Vee =15V

Ve =1200V, Vee =0V

Vee=0V, Vee =20V

lc =30 mA, Vce = Ve, Ty = 25°C

lc =600 A, Vce = 600 V, Vee = -1

Per switch

Ve =600V, Ic= 600 A,
Re=05Q,Vee =215V,
s = 35 nH, inductive load

Vee =600V, Ic = 600 A,
Re=05Q, Vee=+2 15V,
Ls = 35 nH, inductive load

Vee =600V, Ic = 600 A,
Re=05Q,Vee =215V,
Ls = 35 nH, inductive load

Vee =600V, Ic = 600 A,
Re=0.5Q,Vee=+15V,
Ls = 35 nH, inductive load

tpes < 8 us, Vee = 15V, Ty = 175
Ve =800V, veemchip < 1200 V

Ty=25°C
Ty=125°C
Ty=175°C
Ty =25°C
Ty=125°C
Ty=175°C

5V. 15V

Vee=25V,Vee =0V, f=12100 kHz, T,; = 25 °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
Tyy=175°C
Ty =25°C
Tyy=125°C
Ty=175°C
°C,
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MIN
=/ME

1200

-0.5

SWissSEM

TYP
8]

1.55
1.75

1.85

24

6.3

78
0.72

1.05
260
266
267
60
68
71
313
375
402
230
334
387
52
80
95
56
75

84

2800

MAX
BAE

1.85

0.5

7.5

UNIT
HAL

mA
mA
mA

WA

ucC

nF

nF

ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
mJ
mJ
mJ
m)J
mJ

mJ
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Diode?®

PARAMETER
54

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 =

NTC Thermistor

PARAMETER
B

Rated resistance %5 Hi
R100
B-value B 1§

B-value B 1§

SYMBOL | CONDITIONS
(i TARFM:

Ve I = 600 A Ty =25 °C
Ty=125°C
Ty =175°C
les Ve =600V, Ir = 600 A, Ty =25 °C
di/dt = 8100 A/ps (175°C),
Re=05Q Vee =% 15V, Ty = 5 ¢l
Ls = 35 nH, inductive load Ty =175°C
Qn Ty =25 °C
Ty =125°C
Ty =175°C
t Ty =25°C
Ty = 125°C
Ty=175°C
Erec Ty = 25 °C
Ty = 125°C
Ty=175°C

SYMBOL
e

Ra2s
R100
B2s/50

B2s/100

¢ Characteristic values according to IEC 60747-2

CONDITIONS
TR

Tc=25°C
Tc =100 °C
R> = Rxs exp [st/so(l/Tz = 1/(298.15'())]

Rz = Ras €Xp [B2s/100(1/T2 - 1/(298.15K))]

7 Forward voltage is given at chip-level 1E [i] & -2 &5 Fr 9 it (1 F AR
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MIN
B/ME

MIN
B/ME

468

SWissSEM

TYP
#R

1.45
1.45
(NSE
533
627
692
76
131
165
572
637
747
33
55

68

TYP
$E

3375

3433

MAX
BAE

1.85

MAX
BKE

518

UNIT
HAL

> » r» < <

ns
ns
ns
m)J
mJ

mJ

UNIT
HAL

kQ
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Package properties 33518 4:¢

PARAMETER
54

IGBT thermal resistance junction
to case IGBT 4:-7 #4H

Diode thermal resistance
junction to case I 45— IH

IGBT thermal resistance case to
heatsink IGBT 7% I B A% #AH.

Diode thermal resistance case to
heatsink % 57 B B AS HH

Comparative tracking index
AR AR 4R A

Module stray inductance
R £ % i ek

Resistance, terminal chip
Ui B R Z B B

Maximum RMS DC-Terminal
current F KT LR

SYMBOL

e

Rtng-cyieet

Rth(-c)biode

Rin(c-s)ieeT

Rtn(c-s)biode

CTI

Lsce

Rec+eer

Ierm RMS

CONDITIONS
TARFM:

Per switch
RIS

IGBT per switch
IGBT &—/MFk

diode per switch
AT

Per switch
S

Per switch
A%

Mechanical properties HLi 5

PARAMETER
23

Dimensions

Clearance distance in air
EER [

Surface creepage distance
€ e

Mass &

SYMBOL
Ciine)

LxWxH

da

ds

CONDITIONS
TAR%M

Typical

According to IEC 60664-1
and EN 50124-1

ZIEVE IEC 60664-1 Fl EN
50124-1

According to IEC 60664-1
and EN 50124-1

S HE IEC 60664-1 il EN
50124-1

8 Package and mechanical properties according to IEC 60747-15

SwissSEM Technologies AG

Tyy=25°C
Ty =125°C
Ty =175°C

Trerminal = 90°C

Trerminal = 105°C

Terminal
to base:
Uiy B HEAR

Terminal
ST B T

Terminal
to base:
Uiy B HEAR

Terminal

ST T
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to terminal:

to terminal:

MIN TYP
B/ME | #
0.033
0.036
200
16
0.7
1
1.1
590
565
MIN TYP
B/ME | A
152 x 62 x
12.5
10
15
13
350

SWissSEM

MAX
BR{E

0.054

0.062

MAX
BKE

17

UNIT
B
K/W
K/W

K/W

K/W

nH

mQ
mQ

mQ

UNIT
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SWissSEM , .

Electrical configuration H5 &

————010/N

bo
e

Outline drawing #ME B
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This is an electrostatic sensitive device. 7%/ i %} i H 4% 5l fRURE.
This product has been designed and qualified for Industrial Level. 777 59175 5 T b R it
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Characteristics 5148

IGBT on-state characteristics (typical)
IGBT @AM (WFED

SWissSEM

IGBT transfer characteristics (typical)

IGBT ¥ 845tk ihek (JLED

lc=f(Vce) lc=f(Vee)
Vee =15V Vce = 20V
1200 /7 ’ 1200 1
o /
Tvj=25°C v/ Tvj=25°C 4’
. 4
1050 | = = = Tvj=125°C ,' 7 1050 | = = =Tvj=125°C
[
====-Tvj=175°C i -=——=-TVj=175°C
900 900
750 750
< 600 < 600
= S
450 450
300 300
150 150
0 0 -
3.0 0.0 2.5 5.0 7.5 10.0 125 15.0
VCEsat (V) VGE (V)
IGBT output characteristics (typical) IGBT output characteristics (typical)
IGBT $iifei 28 (A IGBT st sk (HED
lc=f(Vce) lc=f(Vce)
Ty=25°C Ty=175°C
1200 '] 7 1200 7 .
- = =\VGE=19V ,,' / - = =\GE=19V ’,I /
——e=-VGE=17V 1l ot ====-VGE=17V /, /
1050 VGE=15V ,,’ / 1050 VGE=15V ’,’ y
- — =VGE=13V IH A - — = VGE=13V 1y y,
— —VeE=11v  gtf 1 — — VGE=11V Ihf
900 - = VGE=OV if 1 900 | —. = VGE=9V 1y [ 7
750 750
< 600 < 600
=~ L
450 450
300 300
150 150

VCEsat V)
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VCEsat V)
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IGBT switching losses (typical)

IGBT FFocimse iz (HA)

E = f(lce)

Vce= 600 V, Reon= 0.5 Q, Reorf= 0.5 Q, Vee = -15/+15 V

SWissSEM g

IGBT switching times (typical)

IGBT Frocht [l 2 ($2&0)

t =f(lce), Tyij= 175 °C

Vce= 600V, Reon= 0.5 Q, Reorf= 0.5 Q, Vee =-15/+15 V

300
—===-Eon 175°C
— — Eoff 175°C
250 | = = =Eon 125°C ,/
Eoff 125°C /
200
£ 150
L
100
50
0
0O 200 400 600 800 1000 1200
Ic (A)

1
e mmcc e e e--=®y
N —
2 01 //
- /
~
~
Ve
7
7
/7 ====-td(on)
/ — {1
td(off)
- - = tf
0.01
0 200 400 600 800 1000 1200
Ic (A)

IGBT switching losses (typical)

IGBT FFcHise iz (JAD)

E = f(Rs)

Vee= 600V, lc=600 A, Vee=-15/+15V

IGBT switching times (typical)

IGBT FFRi (A 4k (22

t =f(Re), Tyyj= 175 °C

Vee= 600V, Ic= 600 A, Vee=-15/+15V

600
e===-Fon 175°C
= = Eoff 175°C
500 | = = =FEon 125°C -,
’l’/
Eoff 125°C % s
s 7
e
400 /',
s
2,
~ s
) ” V4
£ 300 e
~ 4
w i~
l"
7/
Vs
200 77
7/
l,/
/4 —
/
100 172 — — — —
0
0 3 6 9 12
Rs (Ohms)
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====-td(on)
— T
td(off)
- - =tf
1
@
]
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0.1
0.01
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Rg (Ohms)
7/9



SwissSEM
IGBT gate charge (typical) Capacitance characteristics (typical)
IGBT 1% (HAD) R (LB
VGE = f(QG), ij = 25 °C C = f(VCE), ij = 25 °C
Vce= 600V, Ic= 600 A f =100 kHz, Vee =0 V
20 100
15
P - Cies
S~ - = =Coes
10 NN
10 S~=ao N ====-Cres
~ ~
\\ ~ <
5 ™ ~ ny
~ —~ \ ~
=~ c \‘\ RN
a3 S ™ ~
0 \\\\ il
\\\
1 b
_5 \\‘
\\\
\\
-10
-15 0.1
0 1 2 3 5 0 1 10 100
Qg (MO) VCE (V)
IGBT RBSOA Diode SOA
IGBT kimZ& TR Diode fw#Z & TIEXH
lc = f(Vcem) Tvi< 175 °C
Reotf= 0.5 Q, Vee =215V
1400 1000
Ve < 900V
900 di/dt < 8300A/us
1200 T
chlp |‘ 800
1000 \
= = =module 175°C | 700
! 600
800 \
< ! < 500
e ! o
600 \
\ 400
\
400 \ 300
|
[l 200
200 |
100
0 0
0 200 400 600 800 21000 1200 1400 0

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

THRE R LED

SWissSEM

Diode switching characteristics (typical)

TRETRRE (SLED

Ir = f(VF) Erec = f(I), lrm = f(IF)
Voc= 600V, Reon= 0.5 Q (IGBT), Vee =-15/+15 V (IGBT)
1200 ; - 90 1350
Tvj = 25°C ,’
1050 - = =Tvj=125°C ! 80 Le="T T S 1200
/
-—en s e o i = o
Tvi=175%C ] 70 1050
900
60 200
750
N 3 50 750
< 600 < >
- Lt 40 600 =
450
30 450
/ ====-Erec 175°C
300
20 Erec 125°C 300
= == |RM 175°C
150 10 150
- - - |[RM 125°C
0 0 0
2.0 2.5 0 200 400 600 800 1000 1200
Ve (V) I (A)
Diode switching characteristics (typical) Thermal impedance (typical)
TIRE R (RED #MEBT (HED
Erec = f(di/dt), Irm = f(di/dt) Zing-o) = f(t)
Voc= 600V, I =600 A, Vee=-15/+15 V (IGBT)
70 . 1400 100
Reort ORSg GBT
= = =Diode - —
60 1200 Z
50 1000
10
2
~ 40 goo | ¥
\; s o)
@ @ )
w 30 600 S
N
1
20 ”, 400 IGBT ri (K/kW) ti(s) diode ri (K/kW) fi(s)
/.d ====-Erec175°C i=1 4055 266E-02]i=1 7.35| 4.03E-04
’, EreC 1250(: i=2 6.37| 4.48E-04|i=2 46.30| 2.58E-02
10 200 i=3 7.08| 537E-01i=3 835 4.14E-01
= == |RM 175°C
tot 54 fot 62
- - - |RM 125°C
0 0 0
0O 2000 4000 6000 8000 10000 0.0001 0.001 0.01 01 1 10

di/dt (A)
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