Preliminary data sheet 5SYA 1485-01

SSNG 0900R120590

LoPak phase leg IGBT module

Maximum rated values

° VCE =1200V

¢« lc=900AXx 2

« Press-fit pins for reliable auxiliary contacts
« Ultra low-loss rugged Trench IGBT chipset
o NTC thermistor for temperature sensing

o Cu baseplate for low thermal resistance

o Pre-Applied Thermal Interface Material (TIM) to improve
thermal conductivity between module and heat sink

« Industry standard package

Parameter Symbol Conditions Min. Max. Unit
Collector-emitter voltage Vees Vee =0V, T,;225°C 1200 \Y
DC collector current le Tc =105 °C, Tvj=175°C 900 A
Peak collector current lem tb=1ms 1800 A
Gate-emitter voltage Vges -20 20 \%
DC forward current s 900 A
Peak forward current Ifrm tb=1ms 1800 A
Surge current ltsm TBD A
IGBT short circuit SOA fpse &Ei:i v vee - i?jO:Vns"c 8 us
Isolation voltage Visol 1 min, f=50 Hz 4000 \Y
Max Junction temperature Ty -40 175 C
Junction operating temperature Tvi(op) -40 175 C
Case temperature Te -40 125/150 C
Storage temperature Tsig -40 125 C
Mounting torques Me, My Base-heatsink, M5 screws or Main terminals, M6 3 6 Nm

SCrews




IGBT characteristic values
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Parameter Symbol Conditions Min. Typ. Max. Unit
Collector-emitter breakdown voltage V(BR)CES Vee=0V,Ilc=5mA T\=25 °C 1200 \%
T,j=25 °C 1.55 \%
Collector-emitter saturation voltage VCE sat Ic=900 A, Vge =15V T,=125 °C 1.7 \Y
T,=175 °C 1.8 \%
T,j=25 °C 0.1 mA
Collector cut-off current lces Vce=1200V, Vge=-15V Ty=125 °C = mA
T,=175 °C 13 mA
Gate leakage current lces Vce=0V, Vge =20V -150 150 nA
Gate-emitter threshold voltage VGe(th) le =36 MA, Vce = Vge T\=25°C 5.5 \%
Gate charge Qs TBD uC
Input capacitance Cies TBD nF
Internal gate resistance Rg,int 1.3 Ohms
T,=25°C 475 ns
Turn-on delay time taton T,=125 °C 500 ns
on
lc =900 A, Vce =600 V, Vee = 15 V, | Tv=175°C 550 ns
Reon=0.51Q T,=25 °C 140 ns
Rise time . T,=125 °C 175 ns
I
T,=175 °C 200 ns
Turn-off delay time La(orn T,j=25 °C 525 ns
T,j=125 °C 615 ns
T,=175 °C 650 ns
Ilc =900 A, Vce =600 V, Vge =+15 V, — s
Fall time t Reorr=0.51 Q T,=25 °C 140
T,j=125 °C 170 ns
T,=175 °C 180 ns
Ic = 900A, Ve = 600V, Ty=25"°C 152 mJ
Turn-on switching energy Eon Vee = %15V, T,=125 °C 235 mJ
Ls=25nH, Rgon =0.51 Q
T,=175 °C 273 mJ
T,j=25 °C 132 mJ
o Ic =900 A, Vce =600V, _ N
Turn-off switching energy Eoft Vee = +15 V., L. = 25 nH T,=125 °C 165 mJ
T,=175 °C 186 mJ
VGE =15 V,
Short circuit current Isc Veec =900V, T,=175 °C 3500 A
Vcemchip <1200 V




Diode characteristic values
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Parameter Symbol Conditions Min. Typ. Max. Unit
T =25°C 1.65 \Y
Forward voltage Ve Ir =900 A T, =125°C 1.7 \Vi
T,;=175°C 1.8 \%
T,;=25°C 493 A
Peak reverse recovery current Irm T,j=125°C 535 A
T,;=175°C 550 A
T,;=25°C 76 uc
Recovered charge Qn Ir =900 A Tj=125°C 135 uC
VCE =600V
Vee = 215 V T,j=175°C 190 uC
Ls=25nH T,;j=25°C 297 ns
. Rgon =0.51 Q
Reverse recovery time tor di/dt = 3.9 KA / ps T,j=125°C 553 ns
T,;=175°C 680 ns
T,;=25°C 21 mJ
Reverse recovery energy Erec T,j=125°C 47 mJ
T,;=175°C 55 mJ
NTC Thermistor
Parameter Symbol Conditions Min. Typ. Max. Unit
Rated resistance Razs Te=25 °C 5 K-ohms
R100 Rioo T.=100 °C 468 517 ohms
B-value Basis0 R2s = Ros €xp [Basso(1/T2 — 1/(298.15K))] 3375 K
B-value Bs100 Rus = Ras exp [B2s/100(1/T — 1/(298.15K))] 3433 K
Package properties
Parameter Symbol Conditions Min. Typ. Max. | Unit
::(;E;' thermal resistance junction to RigolGBT | per switch 0.043 | KW
Diode thermal resistance Ringc) DIODE | per switch 0.095 | KW
junction to case
Lig:sit:frma' resistance case to Rines IGBT | IGBT per switch, | TIM = 5 W/m x K 0.03 KIW
Diode thermal resistance case to | " 5I0DE | Diode per switch, | TIM = 5 W/m x K 0.04 KIW
heatsink
Comparative tracking index CTI
Module stray inductance Lo CE per switch 20 nH
—oc o m-
T,;=25°C 0.95 ohms
Resistance, terminal-chip RCC'+EE’ | per switch T, =125°C 1.35
T,;=175°C| 155
Mechanical properties
Parameter Symbol Conditions Min. ‘ Typ. ‘ Max. | Unit
Dimensions LxWxH |Typical 152 x 62 x 17
Clearance distance in air da According to IEC Term. to basef 12.5
Term. to base: 10
60664-1 Term. to base: 14.5 mm
Surface creepage distance ds and EN 50124-1 Term. 1o base: 13
Mass m 350 g




Electrical configuration

Outline drawing (mm)

/7| 0.3 connector 3-4; 10-11

3402
// |0.2 each single connector|A 43¢
¢27+0.1 8| ©
—0 ols9| gl &
g22'3, ® 2| 4 2
AL —
i o
55
1
#5.5'53
116706
| (7.75)
; —’—l‘— 6+0.1 6.5:02
=~ 9 8 7
g I,;'\R =T ; g N
% D 2 87 -
T I AT X5 4
'S
10 S, 100,603 _ T ol ol o .
9 o 2| 5| S| 5| S
— ___(g_ — H# o #H| o #
AH‘}]]] I%H%_- 32&3“0’5-%
e = \/\ 81.8f03
-@ I Tz E
| —_— 1L 1 L
| ot |
| 94.5+02 | El
@ 110402
122£05
=hoalc 13720
152+05

PCB drill hole pattern for press-fit
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21.15 Diameter of drilled hole

Note: For detailed mounting instructions refer to ABB Document No. 5SYA 2113.
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Fig. 1 Typical on-state characteristics, chip level Fig. 2 Typical transfer characteristics, chip level
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Fig. 3 Typical switching energies per pulse, vs. switched current Fig. 4 Typical switching energies per pulse vs. gate resistor
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Fig. 5 Turn-off safe operating area (RBSOA) Fig. 6 Typical diode forward characteristics, chip level
1800
2.0 Y | |——25°C
\ 1500 4 |—— 150 °C
\
15 \ 1200
_o
=~ <
¢ s 900
2 £
S 10 =
Ve <900V | 600
Vge =215V
0.5 R;=0.51Q
L, =30 nH — — Module | 300
T,;=175°C Chip
0.0 T T l 0
0 200 400 600 800 1000 1200 0.0 0.5 1.0 15 2.0 2.5 3.0

Vg inV VeinV



Fig. 7 Typical recovery characteristics, vs. switched current
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ABB Power Grids Switzerland Ltd.
Hitachi ABB Join Venture
Fabrikstrasse 3

5600 Lenzburg, Switzerland
abbsem@hitachi-powergrids.com

hitachiabb-powergrids.com/semiconductors

We reserve all rights in this document
and in the subject matter and
illustrations contained therein.

Any reproduction, disclosure to third
parties or utilization of its contents — in
whole or in parts — is forbidden without
prior written consent.
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Fig. 8 Typical recovery characteristics vs. dl / dt
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