\ 4
30-F2127PA075SC-L178E09

datasheet

Vincotech

flow 7PACK 2 1200V /75 A

e Compact Flow 2 housing

e Trench Fieldstop IGBT4 Technology MY W
e Compact and Low Inductance Design

e Built-in NTC

e Motor Drives

e Power Generation __":} __||]} __||:} Y

e 30-F2127PA075SC-L178E09 -_”:} ._II:} -_II:} -_":} P

Maximum Ratings

7i=25°C, unless otherwise specified
Parameter | Symbol | Condition Value | Unit

Inverter Switch

Collector-emitter voltage Vs 1200 v
Collector current It T=Timax T:=80°C 85 A
Repetitive peak collector current Icam tplimited by Tjmax 225 A
Total power dissipation Pt TFTimax T:=80°C 232 w
Gate-emitter voltage Vees +20 \Y
Maximum Junction Temperature Times 175 °C
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Parameter | Symbol | Conditions Value | _Unit
Inverter Diode

Peak Repetitive Reverse Voltage VRRM 1200 A"
Continuous (direct) forward current If Ti=Timx Ty=80°C 85 A
Repetitive peak forward current Irrm 150 A
Total power dissipation Pt Ti=Tima Tx=80°C 154 W
Maximum Junction Temperature Times 175 °C
Parameter | Symbol | Condition Value | Unit
Brake Switch

Collector-emitter voltage Vies 1200 v
Collector current Ic T=Timax T=80°C 65 A
Repetitive peak collector current Term tplimited by Timax 150 A
Total power dissipation P TTimax T=80°C 185 w
Gate-emitter voltage Voes +20 \Y
Maximum Junction Temperature Timax 175 *C
Parameter | Symbol | Conditions Value | Unit
Brake Diode

Peak Repetitive Reverse Voltage VeeM 1200 A"
Continuous (direct) forward current Ir Ti=Timzx T h=80°C 38 A
Repetitive peak forward current Irrm 50 A
Total power dissipation P Ti=Timax Ty=80°C 87 w
Maximum Junction Temperature Timax 175 °C
Parameter | Symbol | Conditions Value | _Unit

Brake Inverse Diode

Peak Repetitive Reverse Voltage VRRM 1200 A"
Continuous (direct) forward current If Ti=Timx Ty=80°C 15 A
Repetitive peak forward current Irrm 15 A
Total power dissipation Pt Ti=Tima Tx=80°C 39 W
Maximum Junction Temperature Times 150 °C
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Module Properties
Parameter Symbol Conditions Value Unit
Thermal Properties
Storage temperature T -40..+125 *C
Operation Junction Temperature Ticp -40.. Ty - 25) C
Isolation Properties
Isolation voltage Viea DC voltage ty=25 4000 v
Creepage distance min 12,7 mim
Clearance min 12,7 mm
Comparative Tracking Index CTI =200
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Characteristic Values
Inverter Switch
Parameter Symbol Conditions Value Unit
Vee [V] | Ve [V]| Ic[A] | 5[ °C]| Min Typ Max
Static
. 25 53 5,8 6,3
Gate-emitter threshold voltage Vae(th) Vee=Vee 0,0026 125 \"
25 1,58 1,92 2,07
Collector-emitter saturation voltage Vigsar 15 75 125 - \
150 2,39
. 25 1
Collector-emitter cut-off current I'egs 0 1200 125 pA
. 25 120
Gate-emitter leakage current Iges 20 0 125 nA
Internal gate resistance rs 10 Q
Input capacitance Ciee 4300
f=1 MHz 0 25 25 pF
Reverse transfer capacitance Cres 160
IGBT Switching
Turn-on delay time t4 25 178
Y éler) 150 196
Rise time b R =4 Q 25 34
Ron =40 150 36 ns
25 284
Turn-off delay time Eafoff) 150 373
*15 600 75
) 25 63
Fall time tf
150 124
Qurwp = 6,6 PC 25 6,174
Turn-on energy (per pulse) Ea
o Qerwp = 14,1 pC 150 9,393 s
Turn-off energy (per pulse) E 25 4,009
gy tperp o 150 6,991
Thermal
Phase-Change
Thermal resistance junction to sink R th(j-q) Material 0,41 K/ W
A=3,4W/mK
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Inverter Diode
Parameter Symbol Conditions Value Unit
v.[V]|Ig[A]|r;[°C]| Min Typ Max
Static
25 1,75 2,05
Forward voltage Ve 75 125 - \"
150 1,72
25 14
Reverse leakage current Iy 1200 150 pA
FWD Switching
Peak t 1 25 69 A
eak recovery curren REM 150 g6
25 275
Reverse recovery time trr ns
150 457
di/dt = 2443 A/ps 25 6,624
+
Recovered charge Qr dijde = 2277 Ajus 15 600 75 150 14,075 pc
25 2,287
Reverse recovered energy Ear mWs
150 5,224
i 25 1859
Peak rate of fall of recovery current (A p/dt ) max 150 724 Afus
Thermal
Phase-Change
Thermal resistance junction to sink Rugs [Material 0,62 K/ W
A=3,4W/mK
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Brake Switch
Parameter Symbol Conditions Value Unit
Vee [V] | Ve [V]| Ic[A] | 5[ °C]| Min Typ Max
Static
. 25 53 5,8 6,3
Gate-emitter threshold voltage Vae(th) Vee=Vee 0,0017 125 \"
25 1,58 1,88 2,07
Collector-emitter saturation voltage Vigsar 15 50 125 - \
150 2,30
. 25 10
Collector-emitter cut-off current I'egs 0 1200 125 pA
. 25 600
Gate-emitter leakage current Iges 20 0 125 nA
Internal gate resistance rs 4 Q
Input capacitance Ciee 2800
f=1MHz 0 25 25 pF
Reverse transfer capacitance Cres 100
IGBT Switching
Turn-on delay time t4 25 o8
Y éler) 150 103
Rise time tr Ron =8 0 25 18
Ren =810 150 25 ns
25 208
Turn-off delay time Eafoff) 150 284
*15 600 50
) 25 66
Fall time tf
150 112
Qurwp = 3,1 uC 25 2,425
Turn-on energy (per pulse) Ea
o Qurwp = 6,3 pC 150 3,461 s
Turn-off energy (per pulse) E 25 2,451
gy tperp o 150 4,226
Thermal
Phase-Change
Thermal resistance junction to sink Rhjq) Material 0,51 K/ W
A=3,4W/mK
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Brake Diode
Parameter Symbol Conditions Value Unit
v.[V]|Ig[A]|r;[°C]| Min Typ Max
Static
25 1,90 2,05
Forward voltage Ve 25 125 1,90 \"
150 1,88
25 5,2
Reverse leakage current Iy 1200 150 pA
FWD Switching
Peak recovery current 1 25 51 A
Y ot 150 52
25 152
Reverse recovery time trr ns
150 328
difdt = 3312 A/ps 25 3,074
Recovered charge Qr di/de = 2285 Ajus +15 600 50 150 6,302 pc
25 1,160
Reverse recovered energy Ear mWs
150 2,656
. 25 3443
Peak rate of fall of recovery current (A p/dt ) max 150 06 Afus
Thermal
Phase-Change
Thermal resistance junction to sink Rugs [Material 1,09 K/ W
A=3,4W/mK
Brake Inverse Diode
Parameter Symbol Conditions Value Unit
v.[V] | I<[A]l|T;[°C]] Min Typ Max
Static
25 1,65
Forward voltage Ve 8 125 1,61 \Y
150 -
25 250
Reverse leakage current I, 1200 150 B pA
Thermal
Phase-Change
Thermal resistance junction to sink Rugs [Material 1,79 K/ W
A=3,4W/mK
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Thermistor
Parameter Symbol Conditions Value Unit

ValVl VeIVl |IclAl _ |Tj[°C] Min | Typ | Max
Rated resistance R 25 21,5 kD
Deviation of R100 Agm R100=1486 Q2 100 -4,5 +4,5 %
Power dissipation P 25 210 mw
Power dissipation constant 25 3,5 mw/K
B-valug Bias;sn) 25 3884 K
B-value Bpzs/1om 25 3964 K
Vincotech NTC Reference F
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Typical output characteristics IGBT
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Typical transfer characteristics
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IGBT thermal model values
Ra (K/W) T(s)
6,08E-02 1,41E+00
9,91E-02 1,99E-01
1,78E-01 4,61E-02
5,03E-02 1,41E-02
2,16E-02 1,42E-03

29 Jul. 2015 / Revision 3



\ 4
30-F2127PA075SC-L178E09

datasheet
Inverter Diode Characteristics
Typical forward characteristics FWD Transient thermal impedance as a function of pulse width FWD
Ir = f{VE) Zumg = fep)
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t]) = 250 IJS 25 OC ............
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FWD thermal model values
R (K/W) T (s5)
4 35E-02 4.66E+00
7 ,48E-02 5 44E-01
1,95E-01 8,13E-02
213E-01 2.26E-02
4 51E-02 5.48E-03
4 51E-02 5,92E-04
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Typical output characteristics IGBT
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150 °C = = = = IGBT thermal model values
Ra (K/W) T(s)
7,12E-02 1,13E+00
1,15E-01 1,65E-01
2,22E-01 3,78E-02
6,59E-02 1,21E-02
3,86E-02 9,52E-04
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Brake Diode Characteristics
Typical forward characteristics FWD Transient thermal impedance as a function of pulse width FWD
Ir = f{VE) Zagg = fltp)
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VF[V] t,(s)
t]) = 250 IJS 25 OC ............
Tj 125 °C D= tg/ T
150 °C = = = = Rapg= 1,09 K/ W
FWD thermal model values
R (K/W) T (s5)
5,34E-02 2.93E+00
9,71E-02 3.59E-01
4 43E-01 4,T9E-02
3.93E-01 1,21E-02
1,05E-01 2.46E-03
1.50E-01 3.85E-04
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Brake Inverse Diode Characteristics

Typical forward characteristics FWD

Transient thermal impedance as a function of pulse width

FWD
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FWD thermal model values
R (K/w) T (s)
5,84E-02 2,95E+00
1,15E-01 2,82E-01
4,08E-01 4 2TE-02
6,64E-01 1,23E-02
2,86E-01 2,87E-03
2,62E-M1 5 46E-04

NTC Characheristics

Thermistor typical temperature characteristic

Typical NTC characteristic
as a function of temperature

Ry =f(T)
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Figure 2. IGBT

Figure 1. IGBT
Typical switching energy losses as a function of collector current Typical switching energy losses as a function of gate resistor
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Vee= 600 WV Tg: 125 °C Vee= 600 W T 125 °C
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Typical reverse recavered energy loss as a function of collector current Typical reverse recovered energy loss as a function of gate resistor
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Vee= +15 v 150 °C = = = = Vee= +15 v 150 °C = = = =
Ron= 4 o] Ig= 75 A
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Inverter Switching Characteristics
Figure 5. IGBT Figure 6. IGBT
Typical switching times as a function of collector current Typical switching times as a function of gate resistor
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Figure 7. FWD Figure 8. FWD
Typical reverse recovery time as a function of collector current Typical reverse recovery time as a function of IGBT turn on gate resistor
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Inverter Switching Characteristics
Figure 9. FWD Figure 10. FWD
Typical recovered charge as a function of collector current Typical recoved charge as a function of IGBT turn on gate resistor
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Figure 11. FWD Figure 12. FWD
Typical peak reverse recovery current current as a function of collector current Typical peak reverse recavery current as a function of IGBT turn on gate resistor
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Figure 13. FWD Figure 14. FWD
Typical rate of fall of forward and reverse recovery current as a function of collector current Typical rate of fall of forward and reverse recovery current as a function of IGBT turn on gate resistor
di'p/dt,di prfdt = (1) dig/dt,di n/dt = f(RE)
# 4000 > 4000
z diz/dt =
z & g digfdt | = =3
5 di, fdt z dinde | ==
-~
3000 — == 3000
——"‘.‘-' ’--"'/#--#
- - /// s
G —
I' - -
s - ==z
-"-"
1000 . L 1000
__,—-"‘-- D —
i} a
0 30 60 90 120 150 0 4 8 12 16 20
I (&Y Ryoe (M)
At Ve 600 v 25 °C  eeeseesceeenas At Vs 600 v
Ve= +15 v T} 125°C Vee= +15 v
R = 4 0 150 °C —— - Ie= 75 A
Reverse bias safe operating area
Ic=1f(Ver)
180
g
=< IEHAX
150
1 &
\ 8
E
120
A
2\
S0 ; ‘
=~
60 "'
30 t
\| 2
(S
0
[} 200 400 600 800 1000 1200 1400
Vee (V)
At
Tj= 175 °C
fgon= 4 Q
Rgoff= 4 o]
Copyright Vincotech 17

29 Jul. 2015 / Revision 3



v

30-F2127PA075SC-L178E09

datasheet
Vincotech
- - . mpm
Inverter Switching Definitions
General conditions
T; = 150 °C
Rgon = 40
R gor = 190
Figure 1. IGBT Figure 2. IGBT
Turn-off Switching Waveforms & definition of tdoff, tEoff (tEoff = integrating time for Eoff) Turn-on Switching Waveforms & definition of tdon, tEon (tEon = integrating time for Eon)
125 250
" Eaoff %
Vee I
MWWW—M c
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T Vbesoss /* Vegoo%
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ez (0%) = = v Vez (0%) = EE v
Ve (100%) = 15 v Ve (1009) = 15 v
Ve (1009) = 600 v Ve (100%) = 600 v
I1c(100%6) = 75 A 1¢(100%) = 75 A
taor= 0,373 s taon = 0,195 s
tEof= 0,772 ps tEon= 0,539 ps
Figure 3. IGBT Figure 4. IGBT
Turn-off Switching Waveforms & definition of tf Turn-on Switching Waveforms & definition of tr
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Ic(100%) = 75 A Ic(100%) = 75 A
te= 0,120 ps tr= 0,038 ps
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Figure 5. IGBT Figure 6. IGBT
Turn-off Switching Waveforms & definition of tEoff Turn-on Switching Waveforms & definition of tEan
125 175
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P (100%) = 44,97 kw Py (1009) = 44,97 kw
E o (100%) = 7,03 ml Egn (10004) = 9,36 ml
tEpE= 0,77 ps tEon= 0,54 ps
Figure 7. FWD
Turn-off Switching Waveforms & definition of trr
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Inverter Switching Definitions
Figure 8. FWD Figure 9. FWD
Turn-on Switching Waveforms & definition of tu. [t = integrating time for G.) Turn-on Switching Waveforms & definition of b [t= integrating time for E)
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tqm= 0,93 us tEree = 0,93 us
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Figure 1. IGBT Figure 2. IGBT
Typical switching energy losses as a function of collector current Typical switching energy losses as a function of gate resistor
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With an inductive load at 25 OC  sesssssssaiias With an inductive load at 25 OC eseemeeeesanes
Vee= 600 WV Tg: 125 °C Vee= 600 W T 125 °C
Ver= +15 v 150 °C = = = = Ver= +15 v 150 °C = = = =
Ron= 8 o] Ig= 50 A
Rgor= 8 o]

Typical reverse recovered energy loss as a function of gate resistor

Typical reverse recavered energy loss as a function of collector current
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With an inductive load at A5 °C  reeneeneeenees With an inductive load at 25 OC  seasesresases
Vee= 600 WV Ts: 125 °C Vee= 600 W T 125 °C
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Brake Switching Characteristics
Figure 5. IGBT Figure 6. IGBT
Typical switching times as a function of collector current Typical switching times as a function of gate resistor
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Figure 7. FWD Figure 8. FWD
Typical reverse recovery time as a function of collector current Typical reverse recovery time as a function of IGBT turn on gate resistor
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Brake Switching Characteristics
Figure 9. FWD Figure 10. FWD
Typical recovered charge as a function of collector cumrent Typical recoved charge as a function of IGBT turn on gate resistor
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Figure 11. FWD Figure 12. FWD
Typical peak reverse recovery current current as a function of collector currant Typical peak reverse recovery current as a function of IGBT turn on gate resistor
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Brake Switching Characteristics
Figure 13. FWD Figure 14. FWD
Typical rate of Fall of forward and reverse recovery current as a function of collector current Typical rate of Fall of forward and reverse recovery current as a function of IGBT turn on gate resistor
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Brake Switching Definitions
General conditions
T; = 150 °C
Rgon = 80
R ot = 8Q
Figure 1. IGBT Figure 2. IGBT
Turn-off Switching Waveforms & definition of tdoff, tEoff (tEoff = integrating time for Eoff) Turn-on Switching Waveforms & definition of tdon, tEon (tEon = integrating time for Eon)
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Figure 3. IGBT Figure 4. IGBT
Turn-off Switching Waveforms & definition of tf Turn-on Switching Waveforms & definition of tr
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Figure 5. IGBT Figure 6. IGBT
Turn-off Switching Waveforms & definition of tEoff Turn-on Switching Waveforms & definition of tEon
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Figure 7. FWD
Turn-off Switching Waveforms & definition of trr
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Brake Switching Definitions
Figure 8. FWD Figure 9. FWD
Turn-on Switching Waveforms & definition of tu. [t.. = integrating time for Q.) Turn-on Switching Waveforms & definition of tuw. [tew= integrating time for E}
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Version Ordering Code in DataMatrix as in packaging barcode as
without thermal paste 17mm housing 30-F2127PA075SC-L178E09 L178E09 L178E09
Name Date code UL & Vinco Lot Serial
NN-NN NN NN NNNNNNNN Text
RN Gy (L NN -NNNNNNNNNNN NNN-NNNNNNNN WWYY UL Vinco LLLLL SSSS
Vinco LLLLL SS5S Dat tri Type | Lot number Serial Date code
| D — = = atamatrix T | LLLLL SS55 WWrY

Pin table [mm]
Pin X Y Function
1 70,9 6 BRCE
2 70,9 3 BRCE
3 70,9 0 BRCG
4 67,9 0 BRCS
5 56,8 3 INV+
6 56,8 0 INV+
7 54,1 0 INV+
8 46 0 SI6
9 43 0 GI6
10 40 3 EI6
11 40 0 EI6
12 34,9 3 EI5
13 34,9 0 EI5
14 31,9 0 GI5
15 28,9 0 SI5 Pin table [mm]
16 18,8 3 INV+ Pin X Y Function
17 18,8 0 INV+ 30 23 36,9 SI2
18 16,1 3 INV+ 31 26 36,9 \
19 16,1 0 INV+ 32 29 36,9 V
20 6 0 S14 33 29 34,1 \
21 3 0 GI4 34 40 34,1 W
22 0 3 EI4 35 40 36,9 W
23 0 0 El4 36 43 36,9 w
24 0 34,1 U 37 46 36,9 SI3
25 0 36,9 U 38 49 36,9 GI3
26 3 36,9 U 39 | 64,65 | 37,05 NTC1 [ g
27 6 36,9 SI1 40 | 71,05 | 37,05 [ NTC2
28 9 36,9 GI1 41 70,2 21,5 BRC+
29 20 36,9 GI2 42 | 702 | 185 [ BRC+
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16;17;18;19 5:6;7
INV+ INV+
™ TI2 TI3
DI Di2 DI3 DB2
Gl1 -_I Gl2 -_I GI3 -_I
28 29 38
s si2 s13 BRC+ (g
o7 30 37 142 @B U 242526
o &V 31;32;33
3l W 34;3536
Ti4 TI5 TI6
Dl4 DI5 DI6 T8 DB1
Gl4 -—I Gl5 -—l Gl6 -—I BRCG -—I NTC “
21 14 9 3
sS4 SI5 516 BRCS
20 15 8 4
El4 El5 El6 NTC1 NTC2
22;23 12;13 10;11 39 40
ID Component Voltage Current Function Comment
TI1-TI6 IGBT 1200V 75A Inverter switch
DI1-DI6 FWD 1200V 75A Inverter diode
B IGBT 1200V 50A Brake switch
DB2 FWD 1200V 25A Brake diode
DB1 FWD 1200V 7,5A Brake inverse diode
NTC NTC - - Thermistor
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Packaging instruction
Standard packaging quantity (SPQ) 42 | >5SPQ Standard | <SPQ Sample
Handling instruction
Handling instructions for flow 2 packages see vincotech.com website.
Package data
Package data for flow 2 packages see vincotech.com website.
Document No.: Date: Modification: Pages
30-F2127PA075SC-L178E09-D3-14 29 Jul. 2015 Outline draw 28

DISCLAIMER

The information, specifications, procedures, methods and recommendations herein (together “information”) are presented by Vincotech to reader in
good faith, are believed to be accurate and reliable, but may well be incomplete and/or not applicable to all conditions or situations that may exist or
occur. Vincotech reserves the right to make any changes without further notice to any products to improve reliability, function or design. No
representation, guarantee or warranty is made to reader as to the accuracy, reliability or completeness of said information or that the application or
use of any of the same will avoid hazards, accidents, losses, damages or injury of any kind to persons or property or that the same will not infringe
third parties rights or give desired results. It is reader’s sole responsibility to test and determine the suitability of the information and the product for
reader’s intended use.

LIFE SUPPORT POLICY
Vincotech products are not authorised for use as critical components in life support devices or systems without the express written approval of
Vincotech.

As used herein:

1. Life support devices or systems are devices or systems which, (a) are intended for surgical implant into the body, or (b) support or sustain life, or
(c) whose failure to perform when properly used in accordance with instructions for use provided in labelling can be reasonably expected to result in
significant injury to the user.

2. A critical component is any component of a life support device or system whose failure to perform can be reasonably expected to cause the failure
of the life support device or system, or to affect its safety or effectiveness.
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