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HiPak IGBT Module

Vee = 1700 V
Ic = 1600 A

Ultra low-loss, rugged SPT+ chip-set

Smooth switching SPT+ chip-set for good EMC
AISiC base-plate for high power cycling capability
AIN substrate for low thermal resistance
Improved high reliability package

Maximum rated values

Parameter Symbol Conditions min max Unit
Collector-emitter voltage Vces Vee=0V, Tvj2 25 °C 1700 \Y
DC collector current Ic Tc =70 °C, Tvj=150 °C 1600 A
Peak collector current lem tp=1ms 3200 A
Gate-emitter voltage Vees -20 20 \Y
Total power dissipation Prot Tc =25 °C, Tvj =150 °C 11900 w
DC forward current I 1600 A
Peak forward current IrrRm tp=1ms 3200 A
Surge current IFsm \t/;:: 100Vn’1 ;r "jh;%_ss? noe?/\; e 12000 A
IGBT short circuit SOA tosc XZZ Z ﬁo\(/)vm\::: Cﬁ”;;} 107000 v 10 s
Isolation voltage Visol 1 min, f =50 Hz 4000 \%
Junction temperature Tvj 175 °C
Junction operating temperature Tvitop) -50 150 °C
Case temperature Tc -50 150 °C
Storage temperature Tstg -50 125 °C
Ms Base-heatsink, M6 screws 4 6
Mounting torques 2 M1 Main terminals, M8 screws 8 10 Nm
Mt2 Auxiliary terminals, M4 screws 2 3

1) Maximum rated values indicate limits beyond which damage to the device may occur per IEC 60747
2) For detailed mounting instructions refer to ABB Document No. 5SYA 2039




IGBT characteristic values ®

Parameter Symbol Conditions min typ max Unit
Collector (-emitter) breakdown _ _ oo
voltage V(Br)cES Vee =0V, Ic =10 mA, Tyj=25°C 1700 \Y
Tvj=25°C 1.8 2.05 2.3
Collector-emitter 4 _ _ o N
saturation voltage VcE sat Ic = 1600 A, Vee =15 V Tvj =125 °C 2.15 2.4 2.65
Tvj = 150 °C 2.45
Tvj=25°C 0.02 1 mA
Collector cut-off current Ices Vee=1700V, Vee =0V Tvj =125 °C 20 40 mA
Tvj = 150 °C 120 mA
Gate leakage current lces Vece=0V, Vee =% 20V, Tvj= 125 °C -500 500 nA
Gate-emitter threshold voltage Vee(ro) Ic =160 mA, Vce = Ve, Tvj=25 °C 5.3 7.3 \Y
Gate charge Qge Ic = 1600 A, Vce =900 V, Vee =-15V ..15V 14 uc
Internal gate resistance Raint 0.8 Q
Tvj=25°C 570 ns
Turn-on delay time td(on) Tvj =125 °C 630 ns
Vee =900V, lc = 1600 A,
Re = 0.9 W, Cee =0 nF, Tvj =150 °C 650 ns
Vee =215V, Tvj=25°C 250 ns
Ls = 75 nH, inductive load
Rise time tr Tvj=125 °C 260 ns
Tvj = 150 °C 260 ns
Tvj=25°C 950 ns
Turn-off delay time td(ofh Tvj =125 °C 1060 ns
Vee =900V, lc = 1600 A,
Re = 0.9 W, Cee =0 nF, Tvj =150 °C 1100 ns
Vee =215V, ) Tuj =25 °C 200 ns
Ls = 75 nH, inductive load
Fall time tr Tvj=125 °C 240 ns
Tvj = 150 °C 260 ns
Vee =900V, Ic = 1600 A, Tvj=25°C 430 mJ
Turn-on switching energy Eon \F;EE::Ofl)SW\} Cee =0 nF, Tvj =125 °C 590 mJ
Ls = 75 nH, inductive load Tvj = 150 °C 650 mJ
Vee =900V, lc = 1600 A, Tvj=25°C 420 mJ
Turn-off switching energy Eoff \32::051)5\/\/\} Coe =0 nF, Tvj = 125 °C 570 mJ
Ls = 75 nH, inductive load Tvj = 150 °C 640 mJ
tpsc < 10 us, Vee =15V,
Short circuit current Isc Vee =1200 V, Tvj = 150 °C 6600 A

Vcemcnip < 1700 V

3) Characteristic values according to IEC 60747 - 9

4 Collector-emitter saturation voltage is given at chip level
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Diode characteristic values ®

Parameter Symbol Conditions min typ max Unit
Tvj=25°C 1.65 1.95 \
Forward voltage © G IF = 1600 A Tvj =125 °C 1.67 2 \%
Tvj =150 °C 1.6 \
Tvj=25°C 1190 A
Peak reverse recovery current Y] Tvj =125 °C 1400 A
Tvj =150 °C 1490 A
Tvj=25°C 490 uc
Recovered charge Qrr Vee = 900 V Tvj =125 °C 840 uc
IF = 1600 A, Tvj = 150 °C 1000 He
Vee =215V,
Rs =0.9 W, Cee = 0 nF, Tvj=25°C 720 ns
Reverse recovery time tor Ls =75 nH, inductive load Tvj=125°C 1120 ns
Tvj =150 °C 1220 ns
Tvj=25°C 310 mJ
Reverse recovery energy Erec Tvj =125 °C 540 mJ
' Tvj = 150 °C 640 mJ
%) Characteristic values according to IEC 60747 - 15
® Forward voltage is given at chip level
Package properties 7
Parameter Symbol Conditions min typ max Unit
IGBT thermal resistance )
junction to case Rth(j-c)icBT 0.011 K/W
Diode thermal resistance
. . Rth(j-c)plobe 0.018 K/W
junction to case
IGBT thermal resistance 2 .
. Rth(c-s)iGBT IGBT per switch, I grease = IW/m x K 0.012 K/W
case to heatsink
Diode thermal resistance 2 . )
. Reth(c-s)blobe Diode per switch, I grease = 1W/m x K 0.024 K/W
case to heatsink
Comparative tracking index CTI 600
Module stray inductance Loce 12 nH
Tc=25°C 0.082
Resistance, terminal-chip Rece+ee? Tc =125 °C 0.113 mQ
Tc =150 °C 0.120
2 For detailed mounting instructions refer to ABB Document No. 5SYA 2039
Mechanical properties 7
Parameter Symbol Conditions min typ { max Unit
Dimensions LxWxH Typical 130 x 140 x 38 mm
. o according to IEC 60664-1 Term. to base: 19
Clearance distance in air da mm
and EN 50124-1 Term. to term: 19
. according to IEC 60664-1 Term. to base: 28.2
Surface creepage distance ds mm
and EN 50124-1 Term. to term: 28.2
Mass m 820 g

) Package and mechanical properties according to IEC 60747 - 15
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Electrical configuration
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Note: all dimensions are shown in millimeters
2 For detailed mounting instructions refer to ABB Document No. 5SYA 2039

This is an electrostatic sensitive device, please observe the international standard IEC 60747-1, chap. VIII.
This product has been designed and qualified for Industrial Level.
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Fig. 3 Typical output characteristics, chip level Fig. 4 Typical output characteristics, chip level

5 5SNA 1600N170300 | Doc. No. 5SYA 1460-00 11-2017




2.00 — 11 2.5 —
H Vec =900V 1 1 Ve =900 V ,
.
= H lc =1600 A
1.75 VGE +15V Eonﬁ c B on ///
Rgon =09 W K Vee = %15V P
[l Cee=0nF ,/ 2.0 Cge =0nF S
1.50 A Tv] =125,150°C y / Tv1 =125,150°C ,/
| L= 75nH i HL,=75nH .
// // -
1.25 -
- V4 ~ 15 7
= 4 c -,
s // /’/ =
u1.00 4 Bor | iy ad
g 9z 5 S
i A i .
.Y 1.0 Eqtf —|
0.75 45 .
) LA
P K B i
7
4 -
0.50 — £ Sy A
. 0.5 ’
,'//’
0.25 > 125°C — ||
i 125°C — || 150°C ---
A 150°C - -~ ‘ ‘ ‘ ‘
0.00 T 0.0 ‘ ‘
0 400 800 1200 1600 2000 2400 2800 3200 0 1 2 4 5 6 7
IcinA RginW
Fig. 5 Typical switching energies per pulse vs. collector current Fig. 6 Typical switching energies per pulse vs. gate resistor
—r—
L Vee =900V
Ic = 1600 A
[ Vge =15V Lyt | +—
K\ . Cee =0NF |+
d(off) —T~—~——u0____| H - °
PR W T,=150°C P
\ =
tyom L,=75nH =
[~
9 —— g ] -
5 g — s 1
= Y e - Lion)
g 3 — =
‘_’{ l ..H ] ] —T
< d = =
§ . é L
< 01 Ve =900V H &
t, Vee =15V [ T 4
= — ———
Rs=09W (| [ ——
Cee =0nNF ” 1
T,;=150°C [
Ly=75nH
0.01 ‘ ‘ 0.1
0 400 800 1200 1600 2000 2400 2800 3200 0 1 2 4 5 6 7
lcin A RginW
Fig. 7 Typical switching times vs. collector current Fig. 8 Typical switching times vs. gate resistor

6 5SNA 1600N170300 | Doc. No. 5SYA 1460-00 11-2017




20 2.5
7
;
4
A L chip
15 / a = = module
Ve = 1300 V / 20 :
7
|
10 \.'// l
! |
] |
//L———vCC =900V s !
> 5 -
£ 1 S |
4 2 Z !
> K = |
0 n |
1.0
/I [}
1
' \
-5 ! t
J |
0.5 !
|
-10 / Ve £1200V, T, = 150 °C
Ve =#15V, Rz =09 W
-15 0.0 t T
0 5 10 15 20 0 500 1000 1500 2000
Qg inpC VeginV
Fig. 9 Typical gate charge characteristics Fig. 10  Turn-off safe operating area (RBSOA)

7 5SNA 1600N170300 | Doc. No. 5SYA 1460-00 11-2017




2000 —r—T— 2000 T T I I
Ve =900V H Ve =900V
=+
H Vee =15V 1.=1600 A
Roon =09 W YO Vo= a5V o e |
1600 Cee=ONF He 2o L
T, = 125, 150 °C e Cee =0nF 4
L,=75nH -4 r-t-4- 1500 T,;=125, 150 °C v
s - ===~ s 4
g o - 3 | L,=75nH Rl
s T (_) S
< , 1 T~ 3 ,
= , / [-4-~ £ [ [ = ol o
© 1200 == e I B ’
< ,/ er/’ L-1" q = E fl"ll - /
£ , -1 /// < o < ) °
E =” = £ 1000{— © - n & 1==10
& 7 = = I o i Q
~ P // x o0 i &= "
2 /] <A e = e
. Iz m—
£ 8001/ ya % E 7m0 1 A
I B £ ye T
u il ,"’—’ LLI§ r _ le- -~ | o Erec
,” // E _'.——‘— ,0/// ;‘
// - // rec 500 — Pt = = ~ —
L <
400 ’/? ] PSP s _|
4 ’ P = n o~ o I}
o'd 2501— |- <7 Nt & —
o
7 125°C — "1 & —{125°C —
o 150°C - -~ o 14 | ‘ ‘ 150°C - -~
f g f g f f
0 400 800 1200 1600 2000 2400 2800 3200 1 2 3 4 5 6 7 8
IinA di/dt in kA/us
Fig. 11 Typical reverse recovery characteristics vs. forward current Fig. 12  Typical reverse recovery characteristics vs. di/dt

3200 : 3600
. / / Ve £1200V |
25°C \~/ dildt £ 9 kAvms ||
2800 3200 t !
/ \ T, =150 °C
\ Ly=75nH
K / 2800
2400 /
/: 2400 \
2000 // \
< // 2000
c F
_u1600 g <
/ £
: %1600
1200 /
125°C // 1200
800 ‘ /
150 °C 800
400 / 400
P
0 0
0.0 0.5 1.0 15 2.0 25 0 500 1000 1500 2000
VeinV VginV
Fig. 13  Typicial diode forward characteristics chip level Fig. 14  Safe operating area diode (SOA)

8 5SNA 1600N170300 | Doc. No. 5SYA 1460-00 11-2017




0.1
Analytical function for transient thermal impedance:
Zm(j,c) Diode 111 8
-t
Bl _ - i
. AT Ly o O =aR;(l-e™")
[a)
O 0.01 .
e =1
B Zunge) IGBT 777 i 1 2 3 4 5
é E Ri(K/kW) | 7.59 1.8 0.743 | 0.369
o
= = ti(ms) 202 | 20.3 | 2.01 | 0.52
£ 0.001
N ‘-'8J Ri(K/kW) | 12.6 2.89 1.3 1.26
8| ti(ms) 210 | 29.6 | 7.01 | 1.49
0.0001
0.001 0.01 0.1 1 10
t [s]
Fig. 15  Thermal impedance vs. time
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Semiconductors
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