SKiiP 3-phase bridge

Absolute Maximum Ratin gs

SKiiPPACK "
SK integrated intelligent

Symbol  Conditions Y Values Units Power PACK
Vi |AC, 1min 3000 v 3-phase bridge with
Ton.Tsta |Operating / stor. temperature -25...+85 °C brake ChOppeI‘ (E/A)
IGBT and Inverse Diode SKiiP
Vees _ _ 1200 v 232 GDL 120 - 410 CTV "
Vee Operating DC link voltage 900 V Preliminary Data
| IGBT 200 A
c 3 ) . Case S5
T; IGBT + Diode -40...+150 C
Ie Diode 200 A
lem Diode, t,<1ms 400 A + I— T GSPeGL
IFsm Diode, T; = 150 °C, 10ms; sin 1440 A ,ﬂ;{g !ru{n( Hl{‘j' :rzs‘ T
I’t (Diode) |Diode, T; = 150 °C, 10ms 10 kAs® 8 I Y Y
; ) 1 1 I I 1 1 L Il W
Driver i [ 1L
Vs1 Stabilized Power Supply 18 \Y, - A I IS I s I
Vs Non-stabilized Power Supply 30 \% \ driver | [Carer]
fsmax Switching frequency 20 kHz L - J
dv/dt Primary to secondary side 75 kV/us
Characteristics
Symbol k:onditions min. typ. max. | Units Features
IGBT™ _ _ « Short circuit protection, due to
Vrices  |Driver without supply >Vces - - \% evaluation of current sensor
lces Vee =0, T,=25°C - - 0,4 mA signals
Vce = Vees T;=125°C - 10 - mA * Isolated power supply
V1o T,=125°C - - 1,38 \ * Low thermal impedance
rr T,=125°C - - 10,5 mo . Optimal thermal manggement
Veesat lc = 175A, T,=125°C _ _ 3,2 Vv with integrated heatsink
Veeeat lc = 175A, T,=25°C _ _ 3,05 vV . P_res_sure contact technolo_gy
Eon + Eorr |Vcc=600/900V,1c=200A - - 60/98 | mJ ‘é"::a'giﬁ;;aigriSg!‘t’e(;e?i’;'r']”g
T, =125 °C "
- * Low stray inductance
Cere per Phase, AC side B 14 - nk « High povzer small losses
L Top, B m - 1 - nH ’
S= _ og; otto > « Over-temperature protection
Inverse Diode . D T Zoeec unless
V= Ve |lem 175A: Tiz1C j ~ 24 v o?ﬁa:rICCi;e specified
Ve=Vee |l= 175A; Tj=25°C - - 2,55 \% 2) . o
. - o CAL = Controlled Axial Lifetime
Eon + Borr |1¢= 200A; T=125°C - - 8 mJ Technology (soft and fast)
V1o T;=125°C - - 0,91 v ¥ without driver
rr T,=125°C - - 5,7 mQ 4 Driver input to DC link /
Thermal Characteristics AC output to DC link / AC
Rinjs™” per IGBT - - 0,129 | K/MW output to heatsink
Rinjs ™ per Diode - - 0,375 | KW % with Semikron-DC link (low
Risa™®  |P16 heatsink; see case S5 - - 33 K/IKW . Inductance)
Driver 7; other heatsinks on request
sy Supply current 15V-supply  |340+360% ffanact3,5*,c/A| mA (T3 _"Tr‘etﬁ‘grsrtgﬁ'ﬂc:”reoqtezﬁgﬁors
Iso Supply current 24V-supply 250+240% ffsmaxt2,6%Iac/A| mMA V-15 Vpor 24V Sower supply
tinterlock—driver |ntel’|0Ck-tIme 213 HS 9) 0pt|0ns ava”able for dr|ver
SKIiiPPACK protection U - DC link voltage sense
ltripsc Short circuit protection 250 A F — Fiber optic connector
lRIPLG Ground fault protection 58 A 100« » referenced to temperature
Trrip Over-temp. protection 115 °C 1) sensor _
Uocrme _|Uoc-protection 920 v genous curent.distibuton
Mechanical Data g
M1 DC terminals, Sl Units 4 - 6 Nm
M2 AC terminals, SI Units 8 - 10 Nm
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SKiiP Brake-chopper SKiiPPACK ©
Absolute Maximum Ratin - gs . SK integrated intelligent
Symbol  [Conditions Values Units Power PACK
Via © - |AC, 1min 3000 v 3-phase bridge with
Top . Tstg  |Operating / stor. temperature -25...+85 °C brake chopper (E/A)
IGBT and Freewheeling Diode SKiiP
v oseraing bC ik vl w2 v 232 GDL 120 - 410 CTV "9
cc perating INk voltage Preliminary Data

Ic ) IGBT . 200 A Case S5
T; IGBT + Diode -40...+150 °C
2 Diode 200 A
lFm Diode, t,< 1 ms 400 A + ’7 T T “ GSPLGOL
leswm Diode, T; = 150 °C, 10ms; sin 1440 A RERE R
I’t (Diode) | Diode, T; = 150 °C, 10ms 10 kAs® N

. ; H . —t —— W
Driver ) [k BT b
Vs1 Stabilized Power Supply 18 V _ IS I IS I s I I
Vs2 Non-stabilized Power Supply 30 Vv | driver | [ driver]
fsmax Switching frequency 5 kHz L ——_— - J
dv/dt Primary to secondary side 50 kV/us
Characteristics
Symbol k:onditions min. typ. max. Units Features
IGBT"" _ _ » Short circuit protection, due to
Verices  |Driver without supply 2Vces - - \Y evaluation of current sensor
Ices Vee =0, Tj=25°C - - 0,4 mA signals

Vce = Vces Tj=125°C - 10 - mA  Isolated power supply
Vo T;=125°C - - 1,38 \Y; * Low thermal impedance
rr Tj=125°C - - 10,5 mo . O_ptir_nal thermal management
Veesat lc = 175A T. =125 °C _ _ 32 V with integrated heatsink
Veeeat lc = 175A T; =25 °C _ _ 305 v » Pressure contact technology
Eon + Eoft |Vcc=600/900V,Ic=200A - - 60/98 | mJ ‘(’:"E';Sa'gl‘l’lsajgr‘j] S;’ge(;ecs)i’g'r']“g
cHC ’ - ' - « High power, small losses
Lee .Top,. Bottgm 15 nH « Over-temperature protection
Freewheeling Diode 1) e
Ve= Vec IFf 175Af Ti - 25 S B B 2,55 v 2 CAL = Controlled Axial Lifetime
Eon + Eorr|lr= 2004, Tj=125°C - - 8 mJ Technology (soft and fast)
Vo Tj=125°C - - 0,91 v ¥ without driver
rr Tj=125°C - - 5.7 mQ “ Driver input to DC link /
Thermal Characteristics AC output to DC link / AC
Ris per IGBT - - 0,129 | KW output to heatsink
Rugs™ per Diode _ - 0375 | KW ® with Semikron-DC link (low
Risa”  |P16 heatsink; see case S5 - - 33 | KIKW 6 inductance)
Driver ” other heatsinks on request
Is1 Supply current 15V-supply 67+10*fs [fsmax+t0*lac/A mA _(? _'Jrn;;gg::zfuf;gre;;iggiors
Is2 Supply current 24V-supply 67+10*s [fsmax+0,0%lac/A mA V - 15V or 24 V power supply
tinterlock-driver | INnterlock-time 2,3 us 8) E - adapted to 400 Vrms; U -
SKiiPPACK protection adapted to 460 Vrms
lripsc Short circuit protection Vcesar-protection A 9 options available for driver:
lrriPLG Ground fault protection - A u- D_C link vpltage sense
Trrip Over-temp. protection 115 °C 10) F- Fiber optic connector
Upbcrrip Upc-protection 920 Vv s" referenced to temperature
sensor
Mechanical Data 11) :
. . NPT-technology with homo-

M1 bC term.mals, S| Un.|ts 4 - 6 Nm genous current-distribution
M2 AC terminals, Sl Units 8 - 10 Nm
Oby SEMIKRON 0898 B7-39



PIN-array - 3-phase bridge driver SKiiPPACK type ,,GD and GDL”

X1 X10: halfbridge 1 (HB1) OUT
Pin  |signal remark Pin |Signal
1 shield connected to GND, when shielded cable is used 1
2 BOT HB 1 IN¥ positive 15V CMOS logic; 10 kQ impedance 2
3 ERROR HB 1 OUT Y |short circuit monitoring HB1
LOW = NO ERROR; open collector output;
max. 30 V / 15 mA P P 8 Collector 1=TOP (HB1)
propagation delay 1 s,
min. pulsewidth error-memory-reset 8 us 11 |Gate 1=TOP (HB1)
4 TOP HB 1 IN¥ positive 15V CMOS logic; 10 kQ impedance 12 |Emitter 1=TOP (HB1)
5 BOT HB 2 IN% positive 15V CMOS logic; 10 kQ impedance 13 |Collector 2=BOT (HB1)
6 ERROR HB 2 OUT Y |short circuit monitoring HB2
;2\:/ ;ON\;)/ Iiglr?niR open collector output; 16 |Gate 2=BOT (HB1)
propagation delay 1 s, 17 |Emitter 2=BOT (HB1)
min. pulsewidth error-memory-reset 8 us
7 |TOPHB2INY positive 15V CMOS logic; 10 kQ impedance X11: halfbridge 2 (HB2) OUT
8 |BOTHB3INY positive 15V CMOS logic; 10 kQ impedance Pin_|Signal
9  |ERROR HB 3 OUT Y |short circuit monitoring HB 3 1 |Temp.-Sensor (HB2)1
LOW = NO ERROR; open collector output; 2 Temp.-Sensor (HB2)2
max. 30 V /15 mA
propagation delay 1 s, 8 |Collector 1=TOP (HB2)
min. pulsewidth error-memory-reset 8 ps
10 TOP HB 3% positive 15V CMOS logic; 10 kQ impedance
11 |Overtemp.OUTY  |LOW = NO ERROR = 9pcg < 115 + 5°C 11 Gate 1=TOP (HB2)
open collector Output; max. 30 V / 15 mA 12 |Emitter 1=TOP (HB2)
JJow" output voltage < 0,6 V 13 |Collector 2=BOT (HB2)
+high" output voltage max. 30 V
12 |reserved 16 |Gate 2=BOT (HB2)
13 Upc analog ouT Upc when gsing option WU” 17 Emitter 2=BOT (HBZ)
actual DC-link voltage, 9,0 V refer to Upcmax
max. output current 5 mA _
14 + 24 Vpe IN 24 Vpe (20 - 30 V) X12: halfbridge 3 (HB3) OUT
15 + 24 Vpc IN don’t supply with 24 V, when using + 15 Vpc Pin_|Signal
supply voltage monitoring threshold 15,6 V 1
16 |+15Vpc IN 15 Vpc + 4 % power supply 2
17 + 15 Vpc IN don’t supply with 15 V, when using + 24 Vpcin
supply voltage monitoring threshold 13 V 8 Collector 1=TOP (HB3)
18 GND GND for power supply and
19 GND GND for digital signals 11 |Gate 1=TOP (HB3)
20 Temp. analog OUT 12 |Emitter 1=TOP (HB3)
21 GND aux? 13 |[Collector 2=BOT (HB3)
22 I analog OUT HB 1 current actual value, 8,0 V refer to 100 % Ic
overcurrent trip level 10”\/ = 125 %; lc @ 25 °C 16 |Gate 2=BOT (HB3)
current value > 0 = SKiiP is source ——
current value < 0 = SKiiP is sink 17 |Emitter 2=BOT (HB3)
23 GND aux?
24 | analog OUT HB 2 current actual value, 8,0 V refer to 100 % Ic
overcurrent trip level 10 V = 125 %; Ilc @ 25 °C
current value >0 <= SKiiP is source
current value < 0 < SKiiP is sink D Open collector output, external pull
2 up resistor necessary
25 |GND aux 2 GND aux = reference for analog
26 I analog OUT HB 3  |current actual value, 8,0 V refer to 100 % Ic ou_tput signals
overcurrent trip level 10 V < 125 %); Ic @ 25 °C 4 shigh® (min) 11,2 V
current value > 0 - SKiiP is source Jlow” (max) 5,4 V
current value <0 < SKiiP is sink
B7-8 0898 © by SEMIKRON
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PIN-array - brake chopper driver (used in SKiiPPACK type GDL)

X2:
Pin  |[signal remark
1 shield connected to GND, when shielded cable is used
G O N 3 I
2 CHOPPER ext. ON |LOW =IGBT ON L 1 o . ze L
Jow (max) 5V, Imin =5 mA Ol ) X1 ‘ﬁxz

5

shigh* (min) 11,5V Pm 1 Q Pin 25 Pin 1Pin 13\

propagation delay tyon) < 20 us
Loty < 25 ps \
3 ERROR OUTY LOW = NO ERROR open collector Output; / \

max. 30V /2,5 mA LU0y )
propagation delay tppnjerror < 60 IS H

4 RESET LOW = RESET

Reset-pulse-time tppreset > 300 ms
connect this pin to open collector
output without pull up resistor
Jow" (max) 2 V,

+high* (min) 12 V

PN

Lzhl

AN

5 reserved

6 + 24 Vpc IN don’t supply with 24 V, when using + 15 Vpcin
7 + 24 Vpe IN supply voltage monitoring threshold 15,6 V

8 +15 Vpc IN don’t supply with 15 V, when using + 24 Vpcin
9 +15 Vpc IN supply voltage monitoring threshold 13 V

10 GND

11 GND

12 reserved

13 reserved

14 reserved

X13: halfbridge (HB4) OUT
Pin [Signal remark

1 Temp.-sensor

2 Temp.-sensor

8 Collector 1=TOP (HB4)|Uz monitoring

11 |Gate 1=TOP (HB4) connected with PIN 12
12 |Emitter 1=TOP (HB4) |connected with PIN 11
13 |Collector 2=BOT (HB4)

16 |Gate 2=BOT (HB4)
17 |Emitter 2=BOT (HB4)

D Open collector output, external pull
up resistor necessary

© by SEMIKRON 0898 B7-9
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Case S5 SKiiPPACK 4 - GDL
CASESSGOL
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Weight without heatsink: 3,54 kg
P16: 8,46 kg
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