DATASHEET k%35
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EP-Type H-bridge IGBT module with input rectifier
W NTE A1 EP B H #f IGBT Atk

‘

4/@

Maximum ratings?® 5 K& ¢

PARAMETER
23

Collector-emitter voltage

B AR R L

DC collector current it B i L

Peak collector current 4 Hit) I E HL I
Gate-emitter voltage i) S % 4K 2l L&
Total power dissipation & KT 6

DC forward current — 4 B I IE Al LT

Peak forward current —H i K ki IE 17 HLi

Surge current FWD — #E fe K IR T FELIRTR

Surge current Rectifier /i HLii i s

Isolation voltage #4%%Hi [

Junction operating temperature iz 17451
Case temperature 7%i#

Storage temperature 77 fifiG &

Mounting torques %[ /%3

1 Maximum rated values indicate limits beyond which damage to the device may occur per IEC 60747; {R#EbrifE IEC 60747 -

R BUE (H AR B I P BRAR T B8 200 2 136 PR

SYMBOL
Cinc)

Vces / Vrru

lem
Vees
Ptot
13
Irrm

lrsm

12t

Irsm

12t
Visol

Tuicop)

VCE = 1700 Vv
lc=4x100 A

SWISSSEM

m j20 ultra-low loss fine pattern Trench IGBT chipset

20 BRI FER AV RS AL 1IGBT &5 v 4H
= P|M with H-bridge and input rectifier
W H PR NS 1) PIM

m Baseplate isolation with efficient Al.Oz ceramic

TR Al.Os 4 2k P e HE AR

m Cu baseplate for low thermal resistance

AR A BEL A AR

= |ndustry standard package

AT AR RS A

CONDITIONS
TAR%M

Vee=0V, Tyy=25°C

Tc=125°C, Ty=175°C

to=1ms

Tc=25°C, Ty =175 °C, per IGBT

to=1ms

Vk=0V, Ty =150 °C, t, =10 ms,
half-sinewave

Vr=0V, Ty =150 °C, t, = 10 ms,
half-sinewave

1 min, f =50 Hz

Base-heatsink, M5 screws

2 Tuop > 150°C allowed for overload conditions, less than 20% of operation time

5 For details, please refer to the mounting instructions. VE41{5 &,
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MIN
BME

-20

-40

-40

MAX
BAE

1700

100
200
20
750
100
200

450
1000

1050
5500

3400
1752
125

125

UNIT
HfL

2> » » = < » »

A?s

°C
°C
oC

Nm

TR,
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I | ] . .
SWISSSEM y =
IGBT*
PARAMETER SYMBOL |CONDITIONS MIN TYP MAX | UNIT
23 #5 TrE&A B/ME | BB | BKME| s
Collector(-emitter) breakdown V(BRr)cES Vee=0V, lc=1mA, Ty = 25°C 1700 v
voltage % B4l i 5 FLE
Collector-emitter VcEsat le=100 A, Vee =15V Ty=25°C 1.65 2.0 \%
saturation voltage ° .
A& MR- R IR AR VAN R Ty =125°C 1.85 \Y;
Ty=175°C 2.05 \%
Collector cut-off current Ices Vee=1700V, Vee =0V Ty =25 °C 1 mA
£ HUAR A L R
Ty=125°C 0.3 mA
Tvy=175°C 4.5 mA
Gate leakage current H% IR i lees Vee=0V, Vee = 20 V -0.5 0.5 uA
Gate-emitter threshold voltage VeE(thy lc=5 mA, Vce = Ve, Ty = 25°C 5 6.15 75 v
AR — 2 S A0 R0 4 P . .
Gate charge % Hi fif Qs lc=100 A, Ve =900V, Ve =-15V .. 15 V 0.73 uc
Input capacitance i\ % Cies Vee=25V,Vee =0V, f=100 kHz, T; = 25 °C 8 nF
Output capacitance %t H.45 Coes 0.32 nF
Reverse tansfer capacitance Cres
o 0.23 nF
S 1A A 4 LA
Internal gate resistor 4% 4 [H Raint Per switch, f = 1 MHz, Vee = OV, CE short 5 Q
Turn-on delay time tacon) Ve =900V, Ic =100 A, Ty =25°C 168 ns
ViR E15/N Vee=+ 15V, .
Re = 11 Q(A1 switch), Ty=125°C 177 ns
Re = 6.5 Q(A2 switch), T, =175 °C 178 g
Ls = 90 nH, inductive load
Rise time tr Ty=25°C 27 ns
LTI
Ty =125°C 30 ns
Ty=175°C 33 ns
Turn-off delay time tacofr Vee=900V, Ic=100 A, Ty=25°C 377 ns
KW LR Re=4.5Q,Vee =+ 15V, s
L = 90 nH, inductive load Ty=125°C 475 ns
Tvy=175°C 510 ns
Fall time tr Ty =25°C 415 ns
ks
N REETIE Ty=125°C 562 ns
Ty =175°C 650 ns
Turn-on switching energy Eon Vee =900V, Ic =100 A, Ty =25°C 32 mJ
TR AAE Rs = 11 Q(A1 switch), .
Re = 6.5 Q(A2 switch), Ty =125°C 39 mJ
Ls = 90 nH, inductive load Ty =175 °C 44 m)J
Turn-off switching energy Eoff Vee=900V, Ic =100 A, Ty=25°C 18 m)J
KI5 FE Re=4.5Q,Vee =+ 15V, .
Ls = 90 nH, inductive load Ty=125°C 25 mJ
Ty=175°C 28 mJ
Short circuit current Isc tpes < 10 ys, Vee = 15V, Ty; = 175 °C, 496 A
%EE% Eﬁlﬁi Vce = 1200V, Veem chip < 1700 V

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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Diode FWD*¢

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 =

Diode Rectifier®

PARAMETER
23

Repetitive peak reverse
voltage
R IAE 2 n) FLUER

Maximum RMS forward
current

B K35 75 M IE 1] L
Forward voltage®

1E A & F

Forward threshold voltage
NAEETEGENES

Forward slope resistance

g5 ]

Junction operating
temperature 11745

SYMBOL
(i

Ve

Irm

tor

Erec

SYMBOL
e

VRrM

IFRMSM

Ve

V(o)

Tuicom)

CONDITIONS
TARFM:

lr=100 A

Vr=900V, lr=100 A,
Re = 11 Q(A1 switch),
Re = 6.5 Q(A2 switch),
Ls = 90 nH, inductive load

CONDITIONS
TAR%M

Ty=25°C, k= 1mA

Tc=95°C

=125 A

Ty=150°C, I,=50 - 125 A

Ty=150°C, I,=50 - 125 A

¢ Characteristic values according to IEC 60747-2

7 Forward voltage is given at chip-level 1E [i] & -2 &5 Fr 9 it (1 F AR
8 Characteristic values according to IEC 60747-2
? Forward voltage is given at chip-level 1E [i] & -2 &5 Fr 9 it (1 F AR

SwissSEM Technologies AG

Ty=25°C
Ty=125°C
Ty=175°C
Tyy=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 =150 °C

SEM DS 0070 SISPO100EP170i20

MIN
B/ME

MIN
B/ME

1700

-40

SWissSEM

TYP
#R

1.7
1.85
1.95
117
119
119

26

40

49
712

1156
1453
14

23

29

TYP
P %t}

1.08
1.02
1.0

0.7

MAX
BAE

2.15

MAX
BAE

125

150

UNIT
HAL

> » r» < <

ns
ns
ns
m)J
mJ

mJ

UNIT
HfL

< < < <

mQ

°C
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NTC Thermistor

PARAMETER
54

Rated resistance %5 HiH
R100
B-value B 1H

B-value B 1f

SYMBOL
i)

Ras
R1o00
B2s/50

B2s/100

Package properties 345410

PARAMETER
54

IGBT thermal resistance junction
to case Z5-5e#AH

FWD thermal resistance
junction to case 45— FHH

Rectifier thermal resistance
junction to case
AR IH 45 2 41

IGBT thermal resistance case to
heatsink 77 3l BUAS HABH

FWD thermal resistance case to
heatsink — % 7% Sl HA AR #H

Rectifier thermal resistance case
to heatsink S #5 #BH /15 2 B
&

Comparative tracking index
AR SR AR 2
Module stray inductance

B g & BRI

Resistance, terminal chip
Ui B R Z B B

SYMBOL
Gincs
Ring-cyeet

Ritng-cypiode

Rth(-cyrectifier Diode

Rtnc-hyieeT

Rth(c-hypiode

Rth(c-hyrectifier

Diode

CTI

Lsce

Rcc+eer

10 package and mechanical properties according to IEC 60747-15

SwissSEM Technologies AG

CONDITIONS
TARFM:

Tc=25°C

Tc =100 °C

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

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

CONDITIONS
TARFM:

Per switch
(RIS

Per switch
RS

Per switch
S

Tyy=25°C
Ty =125°C
Tyy=175°C

SEM DS 0070 SISPO100EP170i20

SWissSEM g

MIN | TYP | MAX | UNIT
BME| S8 | BOKME | BA
5 kQ

468 518 | Q
3375 K

3433 K

MIN | TYP | MAX UNIT
B/ME | % | BKRE| B4
0.20 K/W
0.32 K/W
0.28 K/W
0.089 K/W
0.099 K/W
0.159 K/W

400
35 nH
2 mQ
2.8 mQ
3.1 mQ
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Mechanical properties HLi

PARAMETER
54

Dimensions

Clearance distance in air
LRI

Surface creepage distance
T FeLBE 5

Mass & &

SwissSEM Technologies AG

SYMBOL
i)

LxWxH

da

ds

CONDITIONS
TARFM:

Typical

According to IEC 60664-1
and EN 50124-1

ZHFRAE IEC 60664-1 Fil EN
50124-1

According to IEC 60664-1
and EN 50124-1

Z#rik IEC 60664-1 1 EN
50124-1

SEM DS 0070 SISPO100EP170i20

Terminal
to base:
Ui B FEAR

Terminal

to terminal:

Ui 1 B 1

Terminal
to base:
Ui B FEAR

Terminal

to terminal:

ST R T

SWissSEM

MIN
B/ME

122

10

10

7.5

10

TYP | MAX
1Y | BRE

X 62.5x17
300

UNIT
HAL

mm?3
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Electrical configuration H5 &

030,31,32  27,28,290

paN PaN o o—1 ) o—J< N

—01,2,3 ®—045¢ e—072309 Al SWitCh @m0 11,12, 13 A2 SWitCh @==—==Q 15, 14, 17
19
paN pa 20— 2 o—1
22 20
033,34,35  24,25,260

Outline drawing #MEHE
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This is an electrostatic sensitive device. 257 ji % # H 4 Bl UK.
This product has been designed and qualified for Industrial Level. K743 #1745 Tk b7t
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Characteristics 5148

IGBT on-state characteristics (typical)

IGBT EA4ek MLk (A

SWissSEM

IGBT transfer characteristics (typical)

IGBT ¥ 43h il R (SR

lc=f(Vce) lc=f(Vee)
Vee=15V Vce = 20V
200 . 200 "
) Ay )
Tvj = 25°C S Tvj = 25°C 1
4
- = =Tvj=125°C / ,I - = =Tvj=125°C ;
!/ .
====-Tvj=175°C t /) ====-Tvj=175°C {
150 150 1
< 100 < 100
s L
50 50
0 0
00 05 10 15 20 25 30 35 0.0 25 50 7.5 100 125 15.0
VCEsat (V) VGE (V)
IGBT output characteristics (typical) IGBT output characteristics (typical)
IGBT HriiferEthe (T IGBT #iriiaFrE ek (#20)
lc=f(Vce) lc=f(Vce)
Ty=25°C Ty=175°C
200 v ‘ 200 T L,
- = =VGE=19V l; ] - = =VGE=19V 1, S
-===-VGE=17V l': J -===-VGE=17V 1) S/
VGE=15V N, VGE=15V 1) J/
—===-VGE=13V nrt —===-VGE=13V '/ J/
— — VGE=11V n/ — —VGE=11V LWy /
10 == veE=ov W[y — 150 1 = . = veE=9v W[y

100

Ic (A)

50

0.0

0.5

1.0 15 20

VCEsat V)

25 3.0 35
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100

Ic (A)

50

0
0.0 0.5 1.0 15 2.0 25 3.0 35 4.0 45

VCEsat V)
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IGBT switching losses (typical)

IGBT FFocimse iz (HA)

E = f(lce)

Vce= 900V, Reon=11/ 6.5 Q, Reott = 4.5 Q, Vee= -15/+15
\Y

SWissSEM

IGBT switching times (typical)

IGBT Frocht [l 2 ($2&0)

t =f(lce), Tyij= 175 °C

Vce= 900V, Reon= 11/ 6.5 Q, Reofr= 4.5 Q, Vee = -15/+15
\Y

100 10
e===-F0Nn 175°C ====-td(on)
90 | == == Eoff 175°C _——tr
- = =FEon 125°C / td(off)
80 Eoff 125°C / - —tf
70
1 Do -
60 S e~ - e e C
E 50 )
w =
40 ao——"------------------
0.1 il
30 .
- bt
-
20 — — -
- -
10 — -
/
’ 0 50 100 150 200 0.01
0 50 100 150 200
Ic (A
c(A) I (A)
IGBT switching losses (typical) IGBT switching times (typical)
IGBT FFcHise iz (JAD) IGBT FFRi (A 4k (22
E = f(Rs) t =f(Re), Tyyj= 175 °C
Vece=900V, Ic=100 A, Vee=-15/+15V Vee=900V, Ic=100 A, Vee=-15/+15V
60 10
====-F0n 175°C ====-td(on)
— — Eoff 175°C —_——tr
50 = = = =Eon 125°C et td(off)
td
Eoff 125°C Pt - = =tf
’—’ rd 1
» ”
40 r" - < 1
g L
d’ - - e n ew e» e» e» wn em - -
I' P - —
Cd
~ g ~
- - %)
£ 30 s 2
I — — — —— — — — + —————
20 0.1
- =
-— -
— —
10 =
0 0.01

0O 2 4 6 8 10 12 14 16 18 20

Rs (Ohms)

SwissSEM Technologies AG

SEM DS 0070 SISPO100EP170i20

0O 2 4 6 8 10 12 14 16 18 20

Rg (Ohms)
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IGBT gate charge (typical)
IGBT [Ti&kBf (JED

Vee = f(Qs), Tyj= 25 °C
Vce=900V, Ic=100 A

SWissSEM g

Capacitance characteristics (typical)
AR (JLED

C="f(Vce), Tyy=25°C

f=100kHz, Vee =0V

20 100
Cies
- = = Coes
15 m===-Cres
10
10 --.\
-
-l
. _
Z f N
w < \
o® o k]
'
1 N
-5 ~g ~
S
\\ ~
\\\\
~
-10 NSRS
‘\\ ~
\\\
~
-15 0.1
0 0.25 0.5 0.75 1 0 1 10 100
QG (uC) Vee (V)
IGBT RBSOA Diode SOA
IGBT RmZETAEXI Diode RAR&Z & TAEXI
lc = f(Vcem) Tvis 175 °C
Reott= 4.5 Q, Vee = 215V
250 160
Ve < 1200V
140 di/dt < 4000A/us
200
chip 120
- = = module 175°C 100
150
< < 80
L o
100
60
40
50
20
0 0
0 300 600 900 1200 1500 1800 0 300 600 900 1200 1500 1800
Ve (V) Vi (V)

SwissSEM Technologies AG
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Diode forward characteristic (typical) Diode switching characteristics (typical)
ZAREIE MR (ED THRETF ORI (D
Ir = f(VF) Erec = f(If), lrm = f(lF)
Voc= 900V, Reon=11/ 6.5 Q (IGBT), Vee =-15/+15 V
(IGBT)
200 oy 50 300
Tvj = 25°C Ill ====-FErec 175°C
) I" 45 Erec 125°C 270
- = =Tvj=125°C 1
’1 = = |[RM 175°C
==e=eTyvj=175°C I" 40 - = = |RM 125°C - 240
150 1
35 210
30 180
- 2 <
< 100 E 5 150 ~
= 3
o o
20 120
15 90
50
10 60
5 30
0 0 0
0.0 0.5 1.0 1.5 2.0 2.5 3.0 0 50 100 150 200
Ve (V) I (A)
Diode switching characteristics (typical) Thermal impedance Inverter
THRE TR (AED FAPHTARSR
Erec = f(di/dt), Irm = f(di/dt) Zitng-o) = ()
Voc=900V, Ir =100 A, Vee=-15/+15 V (IGBT)
40 240 1000
IGBT
= = Djode
35 210
6.5R
30 Sk 180 100
BRIR o=
7R PN o8-~
-
25 | &= 150 -
~ Reon: 20R 2
2 o0 S
€ 2 = F 120 < 10 /
o 2 :
A -0 ,\]5
15 — 0 90
& "
Y IGBT n (K/kW) ti(s) diode i (K /W) sy
i=1 2697 677E-04 i=1 4567 5.59E-04
10 m=m=eeErec 175°C 60 1 1=2 13575 2756-02 =2 19842 | 208E-02
i=3 3530 228E-01 i=3 77.68 114E-01
Erec 125°C tot 196.02 tot 32177
5 — —IRM 175°Cc | 30
- = =|RM 125°C
0 0 0.1
2000 2500 3000 3500 4000 0.0001 0.001 0.01 0.1 1 10
di/dt (A) t(s)
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L] .
SWISSSEM Y
Rectifier Diode forward characteristic (typical) Thermal impedance Rectifier
BR_BEERRSE (REME APHERA
Ir = f(VF) Zing-o) = f(t)
200 i 1000
- 0,
Tvj=25°C ,'l Rectifier Diode
175 | = = =Tvj=125°C L
"
—===-Tvj=150°C 1
150 ] 100
125 —_
=
v
~ S~
< 100 < 10
u o
75 N
Rectifier diode | r, (K/kKW) ti(s)
i=1 4477 1.1E-03
50 1
i=2 21N 3.24E-02
o5 i=3 4590 4 77E-M
tot 281.78
0 0.1
0.0 0.5 1.0 1.5 0.0001 0.001 0.01 0.1 1 10
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