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1700V 450A IGBT Half Bridge Module
1700V 450A IGBT kTt

\” -
5 Cad
)
-
N
Vees=1700V
Ic nom=450A/Icrm=900A
Features: I il
= 1700V Trench+ Field Stop technology = 1700V Vatti+37 4 A
* Freewheeling diodes with fast and soft reverse o B [ B B 0 — A
recovery

= LR LR R

= Vce(sat) With positive temperature coefficient

= Low switching losses = IRTFR AR

® Short circuit ruggedness o [ R E
Typical Applications: HRIRF .

* Motor drives = FHHLIREY

= Wind turbines « K% HL
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SOLID POWER

SPS450B17D3R8
IGBT ik

IGBT, Inverter / IGBT, WiZrg%
Maximum Rated Values / & K#FiEH

Item Symbol Conditions Value Units
— Y By &
€ SN Esﬂ‘)ﬁ HL Vees T,=25°C 1700 v
Collector-emitter voltage
s 2 2
x *ﬁ EE*&E/}IL EE{FIL I¢ nom Tczlooac’ ijmax=175°C 450 A
Continuous DC collector current
: & i
S Ed}%%ﬁa it lcam tp=1ms 900 A
Peak repetitive collector current
AR — A S AR e £ R
. . Vees +20 \
Maximum gate-emitter voltage
Characteristic Values / RE{E
Item Symbol Conditions Min. Typ. Max. Units
. T,j=25°C 1.70  2.00 Vv
~ — & IREENET
SRR RIS AT Ve saty 1c=450A Vee=15V Ty=125°C 1.95 \Y
Collector-emitter saturation voltage
Ty=150°C 2.00 \Y
] [
B A L s Ve (th) 1c=17mA, Vce=Vee, Tyj=25°C 5.1 5.9 6.6 Y
Gate threshold voltage
RS Qe Vee=-15V...+15V 2.42 uC
Gate charge
i
P . Raint Ty=25°C 2.2 Q
Internal gate resistor
2N P
WAL _ Cies f=1MHz, Tyj=25°C, Vce=25V, Vee=0V 37.5 nF
Input capacitance
s
Sl et . Cres f=1MHz, Tj=25°C, Vee=10V, Ve=0V 0.63 nF
Reverse transfer capacitance
14 R AL P
SR E%ﬁ&ﬁ i lees Vee=1700V, Vee=0V, T,=25°C 300 mA
Collector-emitter cut-off current
R H
% EQTT&«W i loes Vee=0V, Vee=20V, T,=25°C 400 nA
Gate-emitter leakage current
. Ty=25°C 230 ns
i ZE FR I A (F R %R i
fﬁL p lﬂjt(_EE _ij)t_ oad ta con) Ty=125°C 250 ns
urn-on delay time, inductive loa Ty=150°C 252 ns
Ty=25°C 110 ns
b T ) ( R F i
: 7t 'Tﬂ(.EE f #) . T,=125°C 130 ns
Rise time, inductive load
Ty=150°C 135 ns
NV N . . Ty=25°C 605 ns
T HESE 6 7] (PR A7 3K ) c=450A, V=900V T
T £ delav ti inductive load td coff R Ty=125°C 735 ns
urn-off dela =
y time, inductive loa Vee=£15V T,=150°C 740 ns
Roor=3.30 Ty=25°C 410
\ . vi= ns
N B TR (R 3R Reof=3.3Q ! N
. ) - te . Ty=125°C 670 ns
Fall time, inductive load Inductive Load, B
Ty=150°C 695 ns
Ty=25°C 129 mJ
N Ol LA Y vl
FHRBFERR(G N Eon T=125°C 181 mJ
Turn-on energy loss per pulse R
Ty=150°C 190 mJ
Ty=25°C 111 mJ
S N L A L A \)
RIS RERE R (k) Eor Ty=125°C 154 ml
Turn-off energy loss per pulse
Ty=150°C 159 mJ
SRS Ei Vee<15Y, Vee=1000V
LA o 6E =100 1400 A
SC data Veemax=Vees-Lsce-di/dt, tp=10ps, T,;=150°C
g —Hhrei )
A ,B o Renc Per IGBT / A4 IGBT 007  K/W
Thermal resistance, junction to case
TAR
Fiir o . Tujop -40 150 °C
Temperature under switching conditions
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SOLID POWER

SPS450B17D3R8
IGBT ik

Diode, Inverter / —#%%, idrgs
Maximum Rated Values /5 K& &1

Item Symbol Conditions Value Units
P IE3 +
R &5 _*‘_ﬁ LIk Vrrm T,=25°C 1700 v
Peak repetitive reverse voltage
R P25 B o
FESEIE W) B HLIAR e 450 A
Continuous DC forward current
IEAE i
FIES %ﬁ%"h - te=1ms 900 A
Peak repetitive forward current
Characteristic Values / H#{iE{E
Item Symbol Conditions Min. Typ. Max. Units
Ty=25°C 2.00 2.30 Vv
::tErﬁJ tﬁ(jI It Ve 1;=450A Ty=125°C 2.20 \Y
orwardvottage Ty=150°C 2.25 Vv
Ty=25°C 370 A
/%=1:1 b/
SIS LR law Ty=125°C 345 A
Peak reverse recovery current
T,=150°C 345 A
1+=450A T.=25°C 80 c
= u
3 -dir/dter=3700A/ps !
i Qr o/t u Ty=125°C 125 uc
Recovery charge Vk =900 V .
T,=150°C 125 uC
Vee=-15V
. Ty=25°C 43 m)J
PRI HEE (k)
EUEJ RE B tﬁ’mj( se) Erec T.=125°C 62 ml
everse recovery energy (per pulse T,=150°C 65 ml
g —HhreiE ) -
R ,B o Rehc Per diode / AN ML 010  K/W
Thermal resistance, junction to case
I N=Nz=g
YRR o N Tuor 40 150 °C
Temperature under switching conditions
NTC-Thermistor / 5 i 5 R ¥ H M L BH
Characteristic Values /f#{iE{E
Item Symbol Conditions Value Units
;—»ﬁ‘;—‘—r
e Eﬁﬁﬂﬁ Ras Te=25°C 5.00 kQ
Rated resistance
B-
fit Bas/s0 3375 K
B-value
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SPS450B17D3R8
IGBT ik

'SOLID POWER
Module / EHR
Item Symbol Conditions Value Units
2 2 A R
BRI VisoL RMS, f=50Hz, t=1min 3.4 kv
Isolation test voltage
BT cu
Material of module baseplate
R EAEEE S FEARAL (class 1, IEC 61140) ALO
Internal isolation Basic insulation (class 1, IEC 61140) 7
JNE Ha R B i F-B O/ terminal to heatsink 14.5
Ly pAEEY . . mm
Creepage distance ¥ -4 f-/terminal to terminal 13.0
2R ] St 7B R / terminal to heatsink 12.5
N : . mm
Clearance ¥iti§--¥iii§-/terminal to terminal 10.0
POREERRE =
# Ttﬁﬁ_ﬁﬁ o cTI >200
Comparative tracking index
Item Symbol Conditions Min.  Typ. Max. Units
FeB LR,
TFJSU# [E=R Le 20 nH
Stray inductance module
g 2 it
B3| bl B 70 A Recuee Te=25°C 1.10 mQ
Module lead resistance, terminals - chip
7
TEAE IS Tug -40 125 °C
Storage temperature
e ey =T ﬂ
mﬁ%g&ﬂﬁﬁﬁi gl . M5 3.00 6.00 Nm
Mounting torque for module mounting
b Sl
PRI M6 3.00 600  Nm
Terminal connection torque
Ea
% G 345 8
Weight
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SOLID POWER

SPS450B17D3R8

IGBT ik

R 1IGBT, WIARAE (HAD
Output characteristic IGBT, Inverter (typical)

W RRE 1IGBT, WIS (HAD
Output characteristic IGBT, Inverter (typical)

le=f (Vce) le=f(Vce)
Vee=15V Ty=150°C
900 g
Xk 900 7
/.
----- VGE=9V YA
/270 P S S S e N " VGE =11V /,I
750 1 /
......... NEE =13V T
—--- VGE=15V // /
600, 600 || ——-veE=17v L,
VGE =19V
\ft 450 Eu 450
300 300
- N N B A P s
0 0
o 1 2 3 4 0 1 2 3 4 5
Vee (V) Vee (V)
PRI 1GBT, AR RS (JL ) FFOARHE IGBT, WiAEHE (JLHD)
Transfer characteristic IGBT, Inverter (typical) Switching losses IGBT, Inverter (typical)
le=f(Vee) E=f(lc)
Vee=20V Vee=£15V, Re=3.3 Q, V=900V
900 900 I | | |
800 — Eon. Tvj=150°C
s phb_>G++ Y || e Eoff. Tvj=150"C
700 —f  RNSeRe Eon, Tvj=125°C
— — - Eoff, Tvj=125°C
600 600
= 500
~ 450 E
“ 400
300
300 —=
200 =17
150
100 4
# L
o Loass= (/(;;:5"‘
4 6 8 10 12 14 0
Vee (V) 0 100 200 300 400 500 600 700 800 900 1,000
Ic (A)
FEOGHFE 1IGBT, WA (HAD BEZAS AP 1GBT, W AR 3%
Switching losses IGBT, Inverter (typical) Transient thermal impedance IGBT, Inverter
E=f (RG) Znic=f (t)
VGE=%15V, IC=450A, VCE=900V
800
| | |
Eon, Tvj=150°C
700 H
------- Eoff, Tvj=150°C /
------ Eon. Tvj=125°C /
600 & 01
— — —Eoff, Tvj=125°C /"
500 ‘{‘/ )
300 0.01 £ T T
< I 1
200 ,‘/ S Re— [l
e o - 1 3 4
100 |_r(viW) 00042 00269  0.00249 0.00138
1(s) 0.00058 0.0173 0.119 085
i oo [ [
0 5 10 15 20 25 30 35 0.0001 0.001 001 01 1 10
Rs (0) ts)
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SOLID POWER

SPS450B17D3R8
IGBT ik

A& 4 TAEIX 1GBT, i45#% (RBSOA)

Reverse bias safe operating area IGBT, Inverter (RBSOA)
le=f (Vce)

Vee=215V, Reof=3.3Q, Ty;=150°C

IR A A, WAREs (ML)

Forward characteristic of Diode, Inverter (typical)

1000

800

600

Ic (A)

400

0

0 200 400 600 800 1,000 1,200 1,400 1,600 1,800 2,000
Vee (V)

le=f (V§)
900 [
/ ’/‘
i

750 4
/
A
i
s

600 F,
!/
s
7
/

= 450 g
T 7
i
e
300 A
25°C
B — | 125°C [
- ot 150°C
0
0 1 2 3 4

TPREUE AE, WA (L)

Switching losses Diode, Inverter (typical)

TPREUE AE, AR (L)

Switching losses Diode, Inverter (typical)

Erec=f (|F) Erec=f (RG)
Re=3.3 Q, V=900V I;=450A, Vce=900V
80 70
T 60 x
60 |
50
50 5
_ 40
5 i / £ = \.\
L/ 8N T X
g 20 —
20 ———Erec, Tvj=150°C
rec, Tvj=150°C
------- Erec, Tvj=125°C I
10 10 —o - rec. Tvj=125°C |
0 [}
0 200 400 600 800 1,000 0 5 10 15 20 25 30 35
I (A) Rs (Q)
RS AR YT M AR A
Transient thermal impedance Diode, Inverter
Zinyc=f (t)
0.1
|
g
0.01
[ 1 3 2
r(K'W) 0.0111 0.0721 0.00955 0.00727
1(s) 0.00121 0.0397 0.236 7.098
so01 L‘r'—y—v—yi\ 1 A 111 A1 i
0.0001 0.001 0.01 0.1 3 10
t(s)
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Circuit diagram headline / ZE£ &

6
10/11
5
Package outlines / 33 R ~f
o4, 510.2
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6503 104
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1
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