SWISSSEM

PRELIMINARY DATASHEET Fi4%+
SISD1100ED120i23P

ED-Type phase leg IGBT module
ED #/3&Hr IGBT Fih
Vce=1200V
- Ic=2x1100 A

; ® 23 ultra-low loss micro pattern Trench IGBT chipset
b i23 RGBT R 1GBT
) ® |solation with low thermal resistance SisN4 ceramic
o e R EABEL S 1N, il 2R o
A o = Pin-fin baseplate for lowest thermal resistance
SR A BE AT AR AR
® |ndustry standard package with reduced internal impedance

N : AT AT, IS P B

‘" 4 e ® QOptional with Press-fit signal pins (_A10)

e AT DU BRI S A SRS ¢ AL0)

Maximum ratings! B K% € E !

PARAMETER SYMBOL CONDITIONS MIN MAX UNIT
28 #e THe&AMF B/ME BKXE Bhr
Collector-emitter voltage Vces Vee =0V, Tyj = 25°C 1200 Y
SEFR- R AR R
DC collector current £ Hi iz B LI Ic T =25°C, Tj = 175°C 1100 A
Peak collector current 42 Hi H 16 {# FL I lem te=1ms 2200 A
Gate-emitter voltage %~ & S UK 5 H % Vees -20 20 Y
Total power dissipation % K2 ik Pot Te =25°C, Tyj = 175 °C, per switch 2300 w
DC forward current — A% B i 1E ] B Ir 900 A
Peak forward current A 55 K ki IF ] BLIRE IFRM tp=1ms 2200 A
Surge current A% B i KRN FEIR Iesm Vr=0V, T,j =150 °C, 3000 A
12t tp = 10 ms, half-sinewave 45000 AZs
Isolation voltage #4425 Hi/t Visol 1 min, f =50 Hz 3400 v
Junction operating temperature iz17T 455 Tuitop) -40 175 °C
Case temperature 755 Tc -40 1252 °C
Storage temperature 77-if iR & Tstg -40 125 °C
Mounting torques ' [# 77453 Ms Base-heatsink, M5 screws 3 6 Nm
Mt Main terminals, M6 screws 3 6 Nm

Scan for latest download F$H i T £,

1 Maximum rated values indicate limits beyond which damage to the device may occur per IEC 60747; #R ¥ bRifE IEC 60747 B3R, H RAEE TR~
2 IR AB AT RE 20 243 A A

2 For UL1557 compliance Tcmax must be limited to 125°C; UL1557 FRUEHF SR, i KFSIRANGERIT 125°C

3 For details, please refer to the mounting instructions. FE4H{E B, 175 % 22 3551 ] 45
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SWisSSEM . a

IGBT*
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT
23 Ziinc TrE&A B/ME | BB | BKME| s
Collector(-emitter) breakdown voltage % V(BR)cES Vee=0V, lc=1mA, Ty;=25°C 00 y
AR~ R S A o 2 FL
Collector-emitter Veesat le=1100 A, Vee =15V Tyj=25°C 1.7 2.0 \Y
saturation voltage 5
A MR- R IR AR VAN R Ty =125°C 1.95 v
Ty =175°C 2.1 \Y
Collector cut-off current Ices Ve =1200V, Vee =0V Tyj=25°C 1 mA
S H AR LB FLIR
Ty =125°C 2 mA
Ty =175°C 24 mA
Gate leakage current HH% R FLIAL laes Ve =0V, Ve = £20 V 0.5 0.5 pA
Gate-emitter threshold voltage VGE(th) lc =45 mA, Vce = Ve, Ty = 25°C 5 6.3 75 v
AR~ S AR I8 4B HEL P ’
Gate charge it i FL 17 Qe lc=900 A, Ve =900V, Vge =-15V .. 15V 7.65 uc
Input capacitance i \ H1 2% Cies Ve =25V, Vee =0V, f = 100 kHz, Tyj = 25°C 116.3 nF
Output capacitance i i FL 25 Coes 2.46 nF
Reverse tansfer capacitance Cres
e 1.08 nF
SR IF A L
Internal gate resistor Al 1% P4 B Raint Per switch, f = 1 MHz, Ve = 0V, CE short 0.55 Q
Turn-on delay time td(on) Vec=600V, Ic=1100 A, Ty =25°C ns
FriE LR Re=0.50,Vee =15V,
Ls = 35 nH, inductive load Tyj=125°C ns
Ty =175°C ns
Rise time tr Tvj=25°C ns
T
Ty =125°C ns
Tyj=175°C ns
Turn-off delay time td(off) Vec=600V, Ic=1100 A, Ty =25°C ns
KW LR Rs=0.5Q, Vee =+ 15V,
Ls = 35 nH, inductive load Tyi=125°C ns
Tyj=175°C ns
Fall time tr Tyj=25°C ns
TR ]
Tyj=125°C ns
Tyj=175°C ns
Turn-on switching energy Eon Vec =600V, Ic=1100 A, Tvj=25°C 123 mJ
FFiE e Re=0.50, Vee =+ 15V,
Ls = 35 nH, inductive load Ty =125°C 200 m)
Ty =175°C 250 m)
Turn-off switching energy Eoff Vec =600V, Ic=1100 A, Tyj=25°C 115 mJ
KWriHE Re=0.50Q,Vee =215V,
Ls = 35 nH, inductive load Ty =125°C 153 m)
Tyj=175°C 169 mJ
Short circuit current Isc tpes <8 s, Vee =15V, Ty; = 175°C, 3600 A
LS IR Vee =900V, veem chip < 1200 V
4 Characteristic values according to IEC 60747-9
5 Collector-emitter saturation voltage is given at chip-level £ HL A%~ 5% o F e, 1
SwissSEM Technologies AG SEM DS 0109 SISD1100ED120i23P 2/10



Diode®

PARAMETER
B,

Forward voltage’

1E T R

Peak reverse
recovery current

SIS L LI

Recovery charge

PR LA

Reverse recovery time

R AR I i)

Reverse recovery energy

SRR fEE

NTC Thermistor
PARAMETER

24

Rated resistance i i i fH
R100

B-value B {H

B-value B 1

SYMBOL
(i

VE

Irm

Erec

SYMBOL
i)

Ras
R10o
B2s/s0

B2s/100

6 Characteristic values according to IEC 60747-2
7 Forward voltage is given at chip-level 1F [ [ Bf /2

SwissSEM Technologies AG

CONDITIONS
TARFM:

Ir=1100 A

Vr=600V, [r=1100 A,
di/dt = 8220 A/us (175°C),
Re=0.5Q,Vee=+15V,

Ls = 35 nH, inductive load

CONDITIONS
TARFAM:

Tc=25°C

Tc=100°C

i

O R i 4T HL A

SEM DS 0109 SISD1100ED120i23P

Ty =25°C
Ty =125°C
Ty =175°C
Ty =25°C

Ty =125°C
Tij=175°C
Ty =25°C

Ty =125°C
Ty =175°C
Tyj=25°C

Tyj=125°C
Ty =175°C
Ty = 25°C

Tyj=125°C

Ty =175°C

Rz = Ras exp [Bas/s0(1/T2 — 1/(298.15K))]

R2 = Ras exp [Bas/100(1/T2 — 1/(298.15K))]

MIN
B/ME

MIN
B/ME

468

SWissSEM

1.8

575

634

675

50

78

92

TYP
b}

3375

3433

MAX
BAE

MAX
BAHE

518

UNIT
Hpr

uc
uC
uC
ns
ns
ns
m)
mJ

m)

UNIT
Hhr

kQ
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Package properties 3 4548

PARAMETER
B,

IGBT thermal resistance junction to
fluid IGBT #ARH 45 = ik

Diode thermal resistance junction to
fluid
AR B LS B A

Comparative tracking index
FERS IR H R Fe 2
Module stray inductance

BEHe ] B 2 i LR

Resistance, terminal chip

Ui B A 2Z 18] (LA

Maximum RMS DC-Terminal current
[ER U OGN SRV IED)

Mechanical properties PR {4

PARAMETER
23

Dimensions

Clearance distance in air

H L

Surface creepage distance

& R B

Mass &

SYMBOL
(i

Rth(j-fiGBT

Rih(j-fpiode

CTI

Lsce

Rec+ee

ITerm RMS

SYMBOL
Ciine)

LxWxH

da

ds

Ordering Information ] T4{5 &

OPTION
bl
Solderable signal pins

Press-fit signal pins

CONDITIONS
TARFM:

Per switch

F—AIFR

Per switch
%
Per switch

F—AIFR

CONDITIONS
TAE&AME

Typical

According to IEC 60664-1
and EN 50124-1

ZHFRAE IEC 60664-1 A1 EN
50124-1

According to IEC 60664-1
and EN 50124-1

ZH bR IEC 60664-1 A1 EN
50124-1

8 Package and mechanical properties according to IEC 60747-15

SwissSEM Technologies AG
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SWissSEM

MIN TYP MAX
B/ME| #E | BKRE
0.065
0.090
200
16
Tyj=25°C 0.7
Tyj=125°C 1.0
Ty =175°C 1.1
TTerminaI =90°C 590
TTerminaI =105°C 565
MIN TYP MAX
BAME| BB | BKE
152 x 62 x 28
Terminal 12.5
to base:
Ui B
Terminal 10
to terminal:
BT
Terminal 15
to base:
Uiy B HEAR
Terminal 13
to terminal:
T B T
430
ARTICLE NUMBER
[ElE a2
SISD1100ED120i23P

SISD1100ED120i23_A10P

nH

mQ
mQ

mQ

UNIT
Hhr

mm3
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SWissSEM , .

Electrical configuration H/S /&

———0 10/

Bo
[Fe

Outline drawing #ME &

A-A
A .3 | B
. ONNTIE INT L P
i & * i g g i
= g = ==
I l | 1 | N E I | el
1 [ « o R
Solder pin Press-fit pin (_A10)
23 o & 2
o <o 0 o S o
@755 | ¥ 77T 97 i 12,33 A(2:1) A(5:1) -
P 041
@5,5:34 =01
= 1,120
29243 7 07501
5 i L
i | o<
Q=71
4 Al & et tard gz xLe
- ¥ . 2853 g B(2:1)
CHE) e e
- T 08201 B(5:1)
202 iis 2
94 502
110202
122:05
13120
13704
152408

This is an electrostatic sensitive device. 757 ity X 8 H 4k 1l BBURR.
This product has been designed and qualified for Industrial Level. 25 5 (1 454 Tl bRk,
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Cooler interface drawing

93
87

opening Cooler

435
45

C(10:1)

0,2
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Characteristics 44 il 2&

IGBT on-state characteristics (typical)

IGBT EAfF L (BED

SWissSEM

IGBT transfer characteristics (typical)

IGBT et i 28 (SED)

le=f(Vee) lc=f(Vee)
Vee=15V Ve = 20V
1800 VA 1800
Tvj=25°C ;7 /7 Tvj=25°C
1650 / / 1650
- = =Tvj=125°C , / = = =Tvj=125°C
1500 A / 1500
=== Tyj=175°C / ll -===-Tvj=175°C
1350 1350
1200 1200
1050 1050
< 900 < 900
750 750
600 600
450 450
300 300
150 150
/4
0 0 o
0.0 0.5 1.0 15 2.0 2.5 3.0 0.0 2.5 5.0 7.5 10.0 12.5 15.0
VCEsat (V) VGE (V)
IGBT output characteristics (typical) IGBT output characteristics (typical)
IGBT iRk iz (B IGBT %y 4 HiZR (AL
le=f(Vce) lc=f(Vce)
Tyj=25°C Tyj=175°C
1800 ’H 7 1800 r
- = =VGE=19V H - = = VGE=19V 1)
1650 ——=-e\/GE=17V II / 1650 ——ee-e\/GE=17V [’I
VGE=15V i, VGE=15V 14 |
1500 - - = \/GE=13V I,I / 1500 - - - \/GE=13V / ,I /
— —vee=11v  hf, — — VGE=11V 1} //
130 | _ . yeeoy  ff 1350 | o . = VGE=9V 77
/ ’ /
1200 1200
1050 1050
< 900 < 900
750 750
600 600
450 450
300 300
150 150
0 0

VCEsat (V)
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IGBT switching losses (typical)

IGBT FFcHiifE & (JZ)

E = f(lce)

Ve =600 V, Reon= 0.5 Q, Reott = 0.5 Q, Vae = -15/+15 V

SWissSEM

IGBT switching times (typical)

IGBT FF R 2e (Ba%Y)

t =f(lce), Ty=175°C

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

200 1.000
====-Fon175°C
= = [off 175°C I
600 | = = =Eon125°C 7/
Eoff 125°C !
500 - - -
e m—————— S
——— ~
-
- r
. 20 N _ -
% 2 0100 _ -
300
/
d
200 /
====-td(on)
—_——tr
100
e td(off)
0 0.010 .
0 300 600 900 1200 1500 1800 ’
0 300 600 900 1200 1500 1800
Ic (A)
Il (A)
IGBT switching losses (typical) IGBT switching times (typical)
IGBT FFGIRFRM LR (SR IGBT FFoGH 2R (L)
E =f(Rq) t=1f(Rs), Tyj=175°C
Vee=600V, Ic=900 A, Ve =-15/+15V Vee=600V, lIc=900 A, Vee=-15/+15 V
TBD
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SWissSEM

IGBT gate charge (typical) Capacitance characteristics (typical)
IGBT [THR T (%) EAMFE R (HED
Vee = f(Qg), Tyj= 25 °C C=1(Vce), Ty=25°C
Vce=600V, Ic=900 A f =100 kHz, Vee =0V
20 1000
Cies
- == = Coes
15
=== Cres
100
10
-
_ 5 . _— S o
= < 10 S~ > L
< (@} N i
0 \\ S o
\ ~
\‘~ -~ o
~\~~~ -~
-5 \‘\
1 \s\
\\
\\~
-10
-15 0.1
o 1 2 3 4 5 6 7 8 9 10 0 1 10 100
Qg (1C) Vee (V)
IGBT RBSOA Diode SOA
IGBT Ry %4 TAEX IR Diode KA R4 TAEX I
lc = f(Veem) Ty<175°C
Reoff= 0.5 Q, Ve =115V
2400 1200
Ve < 900V
\ di/dt < 10'000A/us
2000 \ 1000
e Chiip |
dule 175°C !
1600 = |= = module | 800
]
[}
52 1200 |I < 600
\
\
800 \ 400
\
\
400 \ 200
\
\
0 0
0 200 400 600 800 1000 1200 1400 0 200 400 600 800 1000 1200 1400
VCE (V) VR (V)
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Diode forward characteristic (typical)

“HREERSE GRED

SWissSEM

Diode switching characteristics (typical)

TARETTRERE (JLED

Ir = f(Ve) Erec = f(If), Irm = f(l¢)
Voc= 600 V, Reon= 0.5 Q (IGBT), Vee =-15/+15 V (IGBT)
1800 i 100 800
Tvj=25°C 4
1650 N
- = = Tyj=125°C " 700
1500 Y
—===-Tyj=175C 2 80
1350 / 600
1200
500
1050 60
—_ | ’<\
< 900 £ 400
i ¥ E
750
40
300
600
450 ==e=-frec175°C 200
20 —_ o
300 Erec 125°C
= = [RM 175°C 100
150 = = =[RM 125°C
0 0 0

0.0 0.5 1.0 1.5 2.0 2.5 3.0
Ve (V)

900 1200 1500 1800
I (A)

Diode switching characteristics (typical)

Thermal impedance (typical)

TR TR (A AFEBT (H2E)
Erec = f(di/dt), Iam = f(di/dt) Zino) = f(t)
Voc=600 V, I = 900 A, Ve =-15/+15 V (IGBT)

TBD TBD
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