SWissSEM = =
PRELIMINARY DATASHEET #Jh#i% Technologies AG i§ W

SISSO500BEVD120i20

BEVD-Type three-phase IGBT module
BEVD &f% =AM IGBT itk
VCE = 1200 Vv
P lc=6x500A

m j20 ultra-low loss fine pattern Trench IGBT chipset
20 EAKHFERS 4 R A 1IGBT (& 4

m Baseplate isolation with efficient SizNs AMB
IR SisNa 75 T4 JB 4T IR 40 5 MR K AR

® Cu baseplate for low thermal resistance

} ./ IR BEL B A
R = Automotive package
REEAT A britE S 34

Maximum ratings? 5 K1 ¢

PARAMETER SYMBOL | CONDITIONS MIN MAX UNIT
2% Fin=) Tre%M B/ME BKME BAer
Collector-emitter voltage Vees Vee=0V, Tyy=25°C 1200 \
G2 AR R AR L
DC collector current 4 Hi ik B HLR Ic Tc=120°C, Ty=175°C 500 A
Peak collector current 4 F i} 4 FLifT lem tp=1ms 1000 A
Gate-emitter voltage #Hk— & 5 H 9K 5] L E Vees -20 20 \Y%
Total power dissipation 5 K #E Prot Te =75 °C, Ty = 175 °C, per switch 1100 w
DC forward current — ¢ B i 1E i) B 13 500 A
Peak forward current AR & Kb IE A FIAT [ Irem tp=1ms 1000 A
Surge current iR i IR HLIR IEsm Vr=0V, Ty =150 °C, t, = 10 ms, 1830 A
half-sinewave 16750 A%s
Isolation voltage %5 Hi [& Visol 1 min, f =50 Hz 3800 \Y;
Junction operating temperature iz 17455 Tvicop) -40 1752 °C
Case temperature 53k Tc -40 1253 / 150 °C
Storage temperature f7fi% iR E Tstg -40 125 °C
Mounting torques % [# /)54 Ms Base-heatsink, M4 screws 1.8 2.2 Nm

1 Maximum rated values indicate limits beyond which damage to the device may occur per IEC 60747; i brfE IEC 60747 %K,
T KA E AE 3R 1 12 PRAE 1T B8 2 0] 1 AR R

2 Tvj(op) > 150°C allowed for overload conditions, in maximum for 60s and less than 20% of operation time Jt¥Fig 47 [} 8] AN
ik 60s, FH/NTIZITHIEI 20%

3 For UL1557 compliance Temax must be limited to 125°C; ULA557 #refE 1 #R, e Kol ANfei#d 125°C

4 For details, please refer to the mounting instructions. ¥4I{E 5., 1ES% 2335



IGBT®

PARAMETER
54

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

Collector-emitter
saturation voltage ¢
£ HU R SR AR R

Collector cut-off current
AL AR A HLE

Gate leakage current % FE

Gate-emitter threshold voltage
AN — S A R 1 L

Gate charge it H7i7
Input capacitance ¥\ FL.%5

Reverse tansfer capacitance

AL
Internal gate resistor Hi 1% A FH

Turn-on delay time
FF i AE R

Rise time
TR

Turn-off delay time
KT 4EIR

Fall time
T FAdiE

Turn-on switching energy
i iErL

Turn-off switching energy

KT HiFe

Short circuit current

JeL S LT

SYMBOL
i)

V(erces

VE sat

Ices

lees

Veecth)

Qe
Cies

Cres

Reint

tacom

tr

tacorn

tr

Eotr

Isc

5 Characteristic values according to IEC 60747-9

¢ Collector-emitter saturation voltage is given at chip-level = iz~ 5 # 4 1 A H E
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CONDITIONS
TARFM:
Vee =0V, lc =10 mA, Ty = 25°C

le=500A, Vee =15V

Vee=1200V, Ve =0V

Vee=0V, Vee =220V

lc =25 mA, Vce = Ve, Ty = 25°C

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

lc=500A, V=600V, Vee=-15V .. 15V

Vee=25V,Vee =0V, f=100kHz, Tyy= 25 °C

Per switch, f = 1 MHz, Ve = 0V,

Vee =600V, Ic =500 A,
Re=1Q,Vee=x15V,
Ls = 30 nH, inductive load

Vee =600V, Ic =500 A,
Re=2Q,Vee=215V,
Ls = 30 nH, inductive load

Vee =600V, Ic =500 A,
Re=1Q, Vee =+ 15V,
Ls = 30 nH, inductive load

Vee =600V, Ic =500 A,
Re=2Q,Vee=%15V,
Ls = 30 nH, inductive load

CE short
Tyy=25°C
Ty =125°C
Tyy=175°C
Ty=25°C
Ty =125°C
Tyy=175°C
Ty=25°C
Ty=125°C
Ty=175°C
Tyy=25°C
Tyy=125°C
Tyy=175°C
Tyy=25°C
Ty=125°C
Ty=175°C
Tyy=25°C
Ty =125°C
Ty=175°C

tocs <10 s, Vee =15V, Ty =175 °C,

Ve =800V, Veemchip < 1200 V

MIN
=/ME

1200

-0.5
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TYP
25

1.65
1.95

21

0.7

15

5.8

3.5
30

1.7

1.8
169
200
208

48

55

58
531
627
655
219
332
369

35

56

69

51

70

76

2036

MAX
BR{E

0.5

7.0

UNIT
EL0A

mA
mA
mA

UA

ucC

nF

ns

ns

mJ

2/9



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 =

Package properties 351440

PARAMETER
E 54

IGBT thermal resistance
junction to case IGBT #[H

Diode thermal resistance
junction to case & HH

Pressure drop in cooling
circuit A& FEH K E )T %
HL %

Comparative tracking index
HE R s FEL AL 5

Module stray inductance

HEHR S A B LUK

Resistance, terminal chip
Uity B B 2Z [A] (1) BT

Material of module
baseplate
R RAR AT}

SYMBOL
(i

Ve

Irm

tor

Erec

SYMBOL
i

Rtng-fieet

Rith-fpiode

AP

CTIl

Lsce

Rcc+er

CONDITIONS

TR

Ie = 500 A Tu=25°C
Ty=125°C
Ty=175°C

Ve =600V, I = 500 A, Tu=25°C

di/dt = 8340A/us (175 °C),

Re=1Q, Vee=£15V, Uy = 32 FE

Ls = 30 nH, inductive load Ty =175°C
Ty =25°C
Ty=125°C
Ty=175°C
Tu=25°C
Ty=125°C
Ty=175°C
Ty =25°C
Ty =125°C
Ty=175°C

CONDITIONS
TARFAM:

WHIE: 50% L _FHAW: AV/At=10 dm3
/min; TF=75° C

Cooling Fluid: 50% water /

50% ethylenglycol; AV/At=10

dm3 /min; TF=75° C

RE: 50% 4 —REAT: AV/At=10 dm3
/min; TF=75° C

Cooling Fluid: 50% water /

50% ethylenglycol; AV/At=10

dm3 /min; TF=75° C

Per switch

Per switch Tyy=25°C
Ty=125°C
Ty=175°C

Ni + Cu

Nickel plated Cu baseplate

7 Characteristic values according to IEC 60747-2
8 Forward voltage is given at chip-level IF A B & it F 79 i 1 B 1 A
? Package and mechanical properties according to IEC 60747-15

SwissSEM Technologies AGSEM DS 0030

SISS0500BEVD120i20 vi1.0

MIN
B/ME

MIN
B®/ME

200
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TYP | MAX | UNIT
A | BoRME |4
2.0 25 |V
2.15 Vv
2.15 \%
479 A
543 A
561 A
48 i[e
90 t[e
109 ucC
477 ns
772 ns
922 ns
19 mJ
37 mJ
46 mJ
TYP | MAX | UNIT
WA | BRME | b
0.06 K/W
0.14 K/W
~64 mbar
12 nH
0.5 mQ
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NTC Thermistor #ff H fH 2%

PARAMETER
54

Rated resistance %5 FifH
R100

B-value B {&

B-value B {&

Rated resistance #ii:c Hi [

SYMBOL
i)

Ras
R1o00
B2s/50
B2s/s0

B2s/100

CONDITIONS
TARFM:

Tc=25°C

Tc =100 °C

R> = Ras €Xp [B2s/50(1/T2 — 1/(298.15K))1

R> = Ras €Xp [B2s/s0(1/T2 — 1/(298.15K))1]

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

Mechanical properties L0

PARAMETER
E 54

Dimensions

Clearance distance in air
CER NIl

Surface creepage distance
T FiL B 5

Mass & &

SYMBOL
i)

LxWxH

da

ds

CONDITIONS
TARFAM:

Typical

According to IEC 60664-1
and EN 50124-1

ZIVE IEC 60664-1 Fl EN
50124-1

10 package and mechanical properties according to IEC 60747-15

SwissSEM Technologies AGSEM DS 0030
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Terminal
to base:
Ui B HEAR

Terminal
to terminal:
ST L T

Terminal
to base:
Ui B AR

Terminal
to terminal:
ST B T

MIN
B/ME

468

MIN
B®/ME

TYP
25

3375
3411

3433

TYP
5]

MAX
BR{E

518

MAX
BR{E

154.5x126.5x28.5

4.5

4.5

700
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UNIT
HAL

kQ

UNIT
Hfr

mm?3
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Electrical configuration H5 &
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This is an electrocstatic sensitive device, please observe the international standard. 7 & s FEs B UK.
This product has been designed and qualified for automotive Level. 2753 7 i1 AL F 75 67T L bR
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Characteristics 5148

IGBT on-state characteristics (typical) IGBT transfer characteristics (typical)
IGBT i@ateft 2 (D IGBT ¥Rt (HAD
lc=f(Vce) lc=f(Vee)
Vee =15V Vce=20V
1000 ’ v 1000 7
Tvj = 25°C ¢ /7 Tvj=25°C I
/
- = =Tvj=125°C S 7 - = =Tvj=125% ,i'
/
e===eTyj=175°C ¢ ) —===-Tyj=175°C Ill
750 750
< s00 < 500
Y S
250 250
0 0
0.0 05 10 15 20 25 30 35 4.0 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 $thapp: g (Ja8)
lc=f(Vce) lc=f(Vce)
Ty=25°C Ty=175°C
1000 - 1000 ’
= = =VGE=19V -~ - = =VGE=19V /’ /
====-VGE=L/V gh ~ —===-VGE=17V ,
VGE=ISV i s VGE=15V / ,'
750 | — . vee—ov M A 750 | T VGESILV U -
— . =VGE= oy — . =VGE=9V 11 -~
,
< s00 < 500
Y S
250 250
(0] 0
0.0 05 10 15 20 25 30 35 4.0 0.0 05 10 15 20 25 30 35 4.0
VCEsat (V) VCEsat (V)
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IGBT switching losses (typical) IGBT switching times (typical)
IGBT JFoRim#EmIZ8 (JLR) IGBT FFocht H iz (A
E = f(lce) t =f(lce), Tyj=175°C
Vce= 600V, Reon=1 Q, Reofr=2 Q, Vee = -15/+15 V Vce= 600V, Reon =1Q, Reort = 2Q, Vee =-15/+15 V
300 10
====-F0n ====-td(on)
175°C
—_— e tr
250 —_—— Eoﬁ‘o ¥
175°C ’ td(off
)
200 1
€ 150 4 TTTTTTTTTTmee-el
w + -—en as e -
100
0.1 - —
—
- -
~ -
50 Prd
7
7
’ 0 250 500 750 1000 0.01
0 250 500 750 1000
lc (A
c(A) Ic (A)
IGBT switching losses (typical) IGBT switching times (typical)
IGBT FFcHise iz (JAD) IGBT FFRHT 4k (%)
E = f(Rs) t =f(Re), Tvj= 175 °C
Vee= 600V, Ic=500 A, Vee=-15/+15V Vce= 600V, Ic=500 A, Vee=-15/+15 V
500 10
====-F0on 175°C e===-td(on)
— = Eoff 175°C —_——tr
= = =Fon 125°C td(off)
400 - - =tf
Eoff 125°C
1
300
TTTTTIIITEeee
200 "a" P —— _—
l',/ T 0.1 — -
-
PP ~
R 7~
o 7
Vi
100 s et
€ = — =
V—
V]
0 0.01
0 3 6 9 12 15 0 3 6 9 12 15
Rs (Ohms) Rg (Ohms)
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IGBT gate charge (typical)
IGBT [Ti&kBf (JED
Vee = f(Qs), Tyj= 25 °C
Vce= 600V, Ic=500 A
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Capacitance characteristics (typical)
AR L (ED
C=f(Vce), Tvj=25°C

f=100 kHz, Vece =0V
20 100
15
10 Fee—ee N .
\\ \ Cies
SN = = = Coes
5 ‘\\ ~===-Cres
> o \‘\
~ [=
% g 10 W
> o (B
0 “ \
VN
N N
5 \‘ s N
- \
~ N
N N
‘\ N
~ \N
-10 .
\\ N
\
N\
-15 1 AR
0 1 2 3 4 0 1 10 100
Qg (C) Vee (V)
IGBT RBSOA Diode SOA
IGBT Ri{mZ&TIEXER Diode RimZ&TEX
lc = f(Vcem) Tvi= 175 °C
Reotf=2 Q, Vee =215V
1250 800
chip Ve < 900V
di/dt < 8340A/us
= = =module 175°C 700 / /H
1000 v
\ 600
\
\
500
750 !
\
< k < 400
e \ ~
\
500
\ 300
\
|
\ 200
250 “
! 100
\
0 0
0 200 400 600 800 1000 1200 1400 0

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

THRE R LED

SWIisSsSEM
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Diode switching characteristics (typical)

TRRETT R (ED

Ir = f(VF) Erec = f(If), lrm = f(lF)
Voc= 600V, Reon=1 Q (IGBT), Vee =-15/+15 V (IGBT)
1000 s 60 1350
Tvj = 25°C i
- = =Tvj=125°C { #7777 N 1200
mme=eTyj=175°C ’, 50
800 1050
40 900
600
~ =) 750 2
< £ 30 ~
u 9 2
ur 600 —
400
20 450
z m===-Erec 175°C
300
200 Erec 125°C
10
= = |[RM 175°C 150
- = = |RM 125°C
0 0 0
0.0 0.5 1.0 1.5 2.0 2.5 3.0 35 0 250 500 750 1000
Ve (V) I (A)
Diode switching characteristics (typical) Thermal impedance (typical)
THRE TR (AED FBHPT (JAD
Erec = f(di/dt), Irm = f(di/dt) Zing-o) = f(t)
Vpc= 600V, Ir =500 A, Vee=-15/+15 V (IGBT) Cooling Fluid: 50% water /50% ethylenglycol
AV/At=10dm3 /min; TF=75C
TBD
50 1000
45 900
40 800
35 700
30 600
P <
g 25 500 -
%) =
@ v
L
20 400
7/
15 A 300
10 é' ====-Frec 200
175°C
5 Erec 100
125°C
0 0
0 2000 4000 6000 8000 10000
dic/dt (A)
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