€/T-,,!5 SPS240RC16K3
VBT \GBT Hi bk

1600V 240A 3-Phase Half Controlled + IGBT Braking Chopper Module
1600V 240A =HH¥FE +IGBT A ZEHTHALER

General Description / #iA

SOLID POWER IGBT Half Controlled Power Module with Brake Chopper for a more compact converter design.
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\Q > |chE:m=240A/|CRM=480A
Features: 7= i R
= Low Thermal Resistance Al,O3 Substrate = (RHBH I =84 A Ht R
= High Power Density SR
= Compact design » RiRMEE
Typical Applications: AR
® Active Rectifier » GRS
= Half Controlled B6-bridge » MR
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SOLID POWER

SPS240RC16K3

IGBT ik

Diode, Rectifier / —tR&, B
Maximum Rated Value / B KFIEE

Item Symbol Conditions Value Units
S IEE R

RFIER fﬁ%r Veew  Tu=25°C, 1r=0.1mA 1600 v

Peak repetitive reverse voltage

e K IE 1135 (B

BREFSIEREN b Tes80°C, Tum150°C 170 A

Maximum RMS forward current per chip

L il 925 o LA o

BRS04 7 R e g0 20 .

Maximum RMS current at rectifier output

1E vl YR LA | tp=10ms, Ty=25°C 1440 A

Surge forward current M t,=10ms, T,;=150°C 1200 A

12t-18 t,=10ms, T,j=25°C 10368

1%t AZs

1?t-value tp=10ms, T,;=150°C 7200
Characteristic Values / L&

Item Symbol Conditions Min. Typ. Max. Units
1M R v T\=25°C, I;=170A 110 130 %
Forward voltage f T,=150°C, Iri=170A 1.00 \
P Vo Ty=150°C 0.79 \Y
Threshold voltage
R
A %Bﬂ, rr Ty=150°C 1.4 mQ
Slope resistance

yr=y
Sl it In Ty=150°C, Vr=1600V 2 mA
Reverse current
g — HhFe ) -
A Rehuc Per diode / 4 A 025  K/W

Thermal resistance, junction to case
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SOLID POWER
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IGBT ik

Thyristor-rectifier / & %&, B o
Maximum Rated Values /5 K& EE

Item Symbol Conditions Value Units
[ IE3 &
RFES fﬁ%r Viam T,=25°C 1600 v
Peak repetitive reverse voltage
=, 1T 7oy /—“4\4:
RORIE BRI IUSE ) lwsw  Te=80°C 165 A
Maximum RMS forward current per chip
L il 925 o LA o
RRERBHHII LR e T 20 .
Maximum RMS current at rectifier output
IE V=B v
PR F lesw t,=10ms, Ty=25°C 2250 A
Surge forward current
1%t -
ffi 1%t tp=10ms, T=25°C 25000 A%
1%t-value
WA RIS LT %
:@u L LI 5 ' IS (di/dt)cr Ty =25°C 150 A/us
Critical rate of rise of on-state current
A HEIRAR EFZR
I A5 sl 7L 7 (dv/dt)cr Ty = 130°C, Vo=2/3Vorw 1500 V/us
Critical rate of rise of on-state voltage
Characteristic Values / RF{E{E
Item Symbol Conditions Min. Typ. Max. Units
IR Vim Tj=130°C, lr=165A 1.20 v
Forward voltage
% .
MR V(ro) Ty=130°C 0.85 Vv
Threshold voltage
R
e %Bﬂ. rr Ty=130°C 2.20 mQ
Slope resistance
I]T&@k B let Ty=25°C, Vo=12V, Ri=33Q 80 mA
Gate trigger current
N o IR
I]T&@k B Ver Ty=25°C, Vo=12V, Ri=33Q 1.50 \Y
Gate trigger voltage
IR AN & HLIA | T\=130°C, Vp=6V 6.0 A
Gate non-trigger current e Ty=130°C, Vbp=0.5 Vorm 3.0
N R R
HT&T%E IR Veb T=130°C, Vo=Vorm 0.2 Y
Gate non-trigger voltage
é‘ d yr=y
ET#}%J)IL I Ty=25°C, li=1A 160 mA
Holding current
etk e
AL I Tu=25°C, lo=1.2lcr 250 mA
Latching current
IR | ST AR I (] . DIN IEC 747-6 L
. s
Gate controlled delay time e T.i=25°C, icm=0.6A, dic/dt=0.6A/us "
NN \ Ty =130°C, itm =50 A
TR Wi T
ﬁ% "L,ﬂfﬁ i 1F] ) tq Vin = 100 V, Vom = 2/3 Vorm 150 s
Circuit commutated turn-off time .
dvo/dt = 20 V/us, -dir/dt = 10 A/us
5] yr=y |
Sl it f Ty=125°C, Vr=1600V 20 mA
Reverse current Io
g — HhFe ) N
ik .|7 o Rehic Per Thyristor / &A™ & I 019 K/W
Thermal resistance, junction to case
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IGBT Brake-Chopper / IGBT #l|3-57iK 25
Maximum Rated Values / & K#iE{H

Item Symbol Conditions Value Units

B2 A — RS Rl R

X Vees Ty=25°C 1200 \Y
Collector-emitter voltage
LR R B IR Ic nom Te=80°C, T,=175°C 150 A
Continuous DC collector current lc Tc=25°C, T\=175°C 230 A
: Ik 9
ﬁq@if};@g R lom  Tc=80°C 300 A
Peak repetitive collector current
BT RAF
B Pot  Tc=25°C, Ty=175°C 750 W
Total power dissipation
AR — S AR e T R
. . Vaes +20 \%
Maximum gate-emitter voltage
. . v/
Characteristic Values / $#{E{E
Item Symbol Conditions Min. Typ. Max. Units
. Ty=25°C 1.75 2.20 \Y
: — AR AT B
%;E*% ﬁgjj&hﬂf Eﬁtr it Ve sat) 1c=150A Vee=15V Ty=125°C 2.00 \Y
ollector-emitter saturation voltage Ty=150°C 2.05 y
%] e
AR A PR Vet Ic=6mA, Vee=Vie, Ty=25°C 50 58 68 @V
Gate threshold voltage
Wiy Qs Vee=-15V...+15V 0.8 ucC
Gate charge
i H
PR e ) Rem  Ty=25°C 5 o)
Internal gate resistor
S 3
MALE . Cies f=100KkHz, Tyj=25°C, Ver=25V, Voe=0V 12.6 nF
Input capacitance
S . Cres f=100kHz, T\=25°C, V=25V, Vee=0V 0.45 nF
Reverse transfer capacitance
_Y B ,[k yr=y
et k%ﬁ}iéﬁ i lees Vee=1200V, Vee=0V, T,j=25°C 100 mA
Collector-emitter cut-off current
e NG R EEL
b EQT*&E i laes Vee=0V, V=20V, T\=25°C 400 nA
Gate-emitter leakage current
3 FiE 3R I 17 (LU A7 3
TRIEGE TI?('EE 7 ?JC). o Ty=25°C 110 ns
Turn-on delay time, inductive load
N 1]  FLJRR A 4
J;}I—E?le(.tﬁ J %JZ) tr Ty=25°C 36 ns
Rise time, inductive load
o Wr E 2R s Ja] ( FL JRK 0 7% = =
KWL TH(.EE 4 ?Jc). toy,  |c=150A, Vee=600V Ty=25°C 230 ns
Turn-off delay time, inductive load Vee=115V
sF ] ( L JR A7 Reon=3.3Q
_FIS% ﬂj.(EE J % tr Ty=25°C 105 ns
Fall time, inductive load Reofi=3.3 Q
N £ dr S Bl A [y
FEBBFERR TR Eon Tu=25°C 16.0 mJ
Turn-on energy loss per pulse
Y A N o N
RITHERER (k) Eoft Tu=25°C 8.3 mJ
Turn-off energy loss per pulse
e it A Vee<15V, V=800V
Isc ) " 600 A
SC data Veemax=Vees-Lsce-di/dt, tp=10us, T,;=150°C
g — A A H
5 —ShA Rwc  PerIGBT/ 44> IGBT 02 KW

Thermal resistance, junction to case
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Diode, Brake-Chopper / ;4 , #Izh-Hrikss
Maximum Rated Values /5 K& & H

Item Symbol Conditions Value Units
[ IE3 &
RAEREERE Vew  Ty=25°C 1200 v
Peak repetitive reverse voltage
FESEIE W) B A | 25 A
Continuous DC forward current F
NAGEEN-L! it
R %{EEE i IrRm tp=1ms 150 A
Peak repetitive forward current
12t -
ftt 12t V=0V, t,=10ms, Ty;=150°C 925 AZs
12t-value
Characteristic Values / R{E{E
Item Symbol Conditions Min. Typ. Max. Units
ik iR Ty=25°C 2.1 2.4 \Y
I Ve I;=75A '
Forward voltage T,=150°C 2.1 Vv
[/-1 Vi
SR PR Irm T,=150°C 125 A
Peak reverse recovery current
PR AZ I [ =
BB _ Tee I=75A T=150°C 110 ns
Reverse recovery time dir/dtorr=3600A/pus
/3 1T Ve =600 V
RS Qr T,=150°C 15.4 puc
Reverse recovery charge Vee=-15V
P HRE Rl
[RFIRELAE CRE kil Erec T,=150°C 5.1 m)J
Reverse recovery energy (per pulse)
45— A se i "
oo Rmc  Perdiode/ G/ 5 05  K/W

Thermal resistance, junction to case
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'SOLID POWER |G BT ﬁﬁ%
Module / iR
Item Symbol Conditions Value Units
A2 H R
ialans VisoL  RMS, f=50Hz, t=1min 25 kv
Isolation test voltage
REPEEAR A R cu
Material of module baseplate
PR R 44 2% FEARL S (class 1, IEC 61140) ALO
Internal isolation Basic insulation (class 1, IEC 61140) 7
T 1 Ui T-BU T / terminal to heatsink 100
s ) ) . mm
Creepage distance Uit ¥--¥ii 1~ /terminal to terminal
Rl Ui T-BU T / terminal to heatsink s
N . . . mm
Clearance i §--Uii 1~ /terminal to terminal
X IR RS
i jtﬁﬁ_&'ﬁ o cTl >200
Comperative tracking index
Item Symbol Conditions Min. Typ. Max. Units
AR, R
ZHL t{i [EER Lt 50 nH
Stray inductance module
BOREER - WARSS, HI5h-3ri%3S /inverter, brake-chopper 175 °C
Maximum junction temperature e L %% [rectifier 130 °C
TEFFIRAS T T WiARSS, HISh-3Ti%AS /inverter, brake-chopper -40 150 °C
Temperature under switching conditions Vi) FL %% [rectifier -40 130 °C
N
ff 78 Teg -40 125  °C
Storage temperature
5 He 22 ) 2 B 411 B
B ){ﬁ%mt%ﬁ ) M 3.00 6.00 Nm
Mounting torque for module mounting
A G 300 g
Weight
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IGBT ik

R 1GBT, il Bh-Frik g (L)

Output characteristic IGBT, Brake-Chopper(typical)
le=f(Vce)

Vee=15V

IE R AR A, WEh-Brkes (SA)
Forward characteristic of Diode, Brake-Chopper(typical)
1e=f(Ve)
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Forward characteristic of Diode, Rectifier (typical)
1e=f(Ve)
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FEINE IGBT itk
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