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flowPACK E2 SiC 1200V / 11 mQ
Topology features flow E2 12 mm housing
e 3ph Inverter

e Low and high side Kelvin Emitter for improved switching
performance

o MOSFET

e Open Emitter configuration

e Temperature sensor
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Component features

e High Blocking Voltage with low drain source on state resistance @.

e High speed SiC-MOSFET technology
e Resistant to Latch-up

Housing features

e Base isolation: Al203

e Convex shaped substrate for superior thermal contact
e CTI600 housing material

e Thermo-mechanical push-and-pull force relief
e Press-fit pin

e Reliable cold welding connection

L

Target applications

e Charging Stations
e Elevator Drives

e Embedded Drives | C——
e Industrial Drives
e Servo Drives

TI3T
TI3T
T3T

Types

e 10-EY126PBO11ME-PJ19F18T
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Maximum Ratings
T; = 25 °C, unless otherwise specified
Parameter Symbol Conditions Value Unit
Inverter Switch
Drain-source voltage Vbss 1200 \%
Drain current (DC current) Io T = Tjmax Ts =80 °C 102 A
Peak drain current lom tp limited by Tjmax 400 A
Total power dissipation Prot Tj = Timax T, =80 °C 160 w
-4/15

Gate-source voltage Vess \%

dynamic -8/719
Maximum Junction Temperature Timax 175 °C
Module Properties
Thermal Properties
Storage temperature Tsg -40...+125 °C
Sop:(;iiitci;%n temperature under switching Tio 40,4+ (Tps - 25) o
Isolation Properties
Isolation voltage Visol DC Test Voltage* L=2s 6000 \Y
Isolation voltage Visol AC Voltage t, =1 min 2500 \%
Creepage distance >12,7 mm
Clearance 9,11 mm
Comparative Tracking Index CTI = 600
*100 % tested in production
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Characteristic Values

Parameter Symbol Conditions Values Unit

Vee [V1 Vee [V] | 1c [A] ]
v vy [ Ve VI | o IAT | T [°CT | Min | Typ | Max
oS Ve [V] | I [A]

Inverter Switch

Static
25 7,25 10,4 | 13,5®
Drain-source on-state resistance I'ds(on) 15 122 125 13,3 mQ
150 14,8
Gate-source threshold voltage Vesay |Vos = Ves 0,0336 |25 1,8 2,5 3,6 \Y
Gate to Source Leakage Current less 15 0 25 20 200 nA
Zero Gate Voltage Drain Current Ipss 0 1200 25 2 50 HA
Internal gate resistance Iy 1,65 Q
Gate charge Qg -4/15 800 122 25 324 nC
Short-circuit input capacitance Ciss 9636
Short-circuit output capacitance Coss f =100 kHz 0 1000 0 25 360 pF
Reverse transfer capacitance Crss 24
Diode forward voltage Vsp 0] 61 25 4,6 \Y
Thermal
Thermal resistance junction to sink® Ringi-s) i‘gass‘f(): 8.4 W/mK 0,59 K/W
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Characteristic Values
Parameter Symbol Conditions Values Unit
Vee [V1 Vee [V] | 1c [A] . .
Ves [V] Vos [V1 | 1o [A] | Ti [°C1 Min Typ Max
Ve [V] | I [A]
Dynamic
25 21,31
Turn-on delay time ta(on) 125 20,24 ns
150 20
25 16,56
Rise time tr 125 14,12 ns
Rgn =2 Q 150 13,59
Reort = 2 Q 25 73,96
Turn-off delay time taofn) 125 81,65 ns
150 83,76
25 17,51
Fall time 1 125 17,85 ns
150 18,28
Qrwp=0,688 puC 25 2,46
Turn-on energy (per pulse) Eon Qrwo=1,58 pC 125 2,75 mWs
Qrwp=1,96 pC 150 2,89
25 0,747
Turn-off energy (per pulse) Eoft -4/15 600 120 125 0,8 mWs
150 0,809
25 45,15
Peak recovery current Irrm 125 64,21 A
150 83,22
25 26,77
Reverse recovery time trr 125 37,13 ns
150 38,56
di/dt=3339 A/ps 25 0,688
Recovered charge Qr di/dt=3979 A/us 125 1,58 uc
di/dt=4909 A/us 150 1,96
25 0,107
Reverse recovered energy Erec 125 0,416 mWs
150 0,552
25 5060,02
Peak rate of fall of recovery current (dire/dt)max 125 9747,54 Alus
150 14090,2
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Characteristic Values

Parameter Symbol Conditions Values Unit

Vee [V1 Vee [V] | 1c [A] .

VGE v Vos [V1 | 1o [A] | Ti [°C1 Min Typ Max

oS Ve [V] | I [A]

Thermistor
Static
Rated resistance R 25 5 kQ
Deviation of R100 DriR Rio = 499 Q 100 3,2 3,3 %
Power dissipation P 25 130 mw
Power dissipation constant d 25 1,3 mw/K
B-value Bssoy |Tol. +1 % 3380 K
Vincotech Thermistor Reference \%
M Value at chip level
@ Only valid with pre-applied Vincotech thermal interface material.
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Inverter Switch Characteristics
figure 1. MOSFET figure 2. MOSFET
Typical output characteristics Typical output characteristics
Iy = f( Vis) Iy = f( Vis)
~ 400 ~ 400
< = Vs
= < —av
30091 ___ 5y
ov
300 2001 3V
5V
1001 4y
—11V
—13V
200+ 01 —15v
—17V
-100+
100+ -200+
-300+
0 T T T T -400 T T T T T T T T
0 2 4 6 8 10 -12,5 -10,0 -7,5 -50 -2,5 00 25 50 75 10,0 12,5
Vps(V) Vps(V)
t,= 250 us 25 °C t,= 250 us
Ves = 15 \ Ty 125 °C Ti= 150 °C
150 °C Vs from -4 V to 17 V in steps of 2 V
figure 3. MOSFET figure 4. MOSFET
Typical transfer characteristics Typical reverse drain current characteristics
Iy = f( Ves) Isp = f( Vsp)
=~ 225 ~ 400
< <
E) z
= 200- h
1751 3001
150+
125+
200+
100
751
50 100+
251
0 0 T T T T T T
0 2 4 6 8 10 0 1 2 3 4 5 6 7
Ves(V) Vsp(V)
t,= 250 Hs 25°C t,= 250 Hs 25°C
Vs = 10 \ Ty 125 °C Ves = 15 \ Ty 125 °C
150 °C 150 °C
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Inverter Switch Characteristics
figure 5. MOSFET figure 6. MOSFET
Transient thermal impedance as a function of pulse width Safe operating area
Zangsy = f( &) Iy = f( Vps)
0
s 10 € 1000
< =
N =
& 100 /
1011
10
1072+
1
—0,5
—0,2
10-34 ——0,1
0,05 0,1
———0,02
——0,01
—— 0,005
—0
104 . . . . . . 0,01
10-5 104 10-3 10-2 10-1 100 10! 102 1 10 100 1000 10000
t,(s) Vos(V)
D= t,/ T D= single pulse
Rug = 0,592 K/W T,= 80 °C
MOSFET thermal model values Vs = 15 Vv
R (K/W) T (s) Ti= Timax
5,20E-02 3,40E+00
8,39E-02 5,42E-01
2,55E-01 9,89E-02
1,45E-01 3,19E-02
5,67E-02 2,18E-03
figure 7. MOSFET
Gate voltage vs gate charge
Ves = f( Qg)
17,5
s :
= 15,0
12,51
10,0
7,51
5,01
2,51
0,01
-2,5
-5,0 T T T T T T
0 50 100 150 200 250 300 350
Qy(nC)
Ih= 61 A
i= 25 °C
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Thermistor Characteristics

figure 8. Thermistor

Typical NTC characteristic as function of temperature

Ry = f(T)

~ 6000
g
&
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3000+
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Inverter Switching Characteristics

figure 9. MOSFET figure 10. MOSFET
Typical switching energy losses as a function of drain current Typical switching energy losses as a function of MOSFET turn on gate resistor
E = f(I) E=f(Ry)
=7 -5
Q Q
H H
E E = E
=67 En b B
Em 1 Eon
5 -
44 3
3
2 Ex
E, off
21 E,{; Eoft
Eoit
1
1
0 T T T T 0 T T T T T T T T
0 50 100 150 200 250 0 1 2 3 4 5 6 7 8 9
Ih(A) Ry(2)
With an inductive load at 25 °C With an inductive load at 25 °C
Vs = 600 \ Ty 125 °C Vs = 600 \ Ty 125 °C
Ves=  -4/15  V 150 °C Ves=  -4/15  V 150 °C
Rgon= 2 Q Ip= 120 A
Ryorr= 2 Q
figure 11. MOSFET figure 12. MOSFET
Typical reverse recovered energy loss as a function of drain current Typical reverse recovered energy loss as a function of MOSFET turn on gate resistor
Eree = f( o) Evec = f(Ry)
-~ 0,8 ~ 0,7
ES E ES
£ 0.7 rec £
=g = 0,6
0,61
Ere 0,51
0,51
04 Ere
0,41
0,31
E,
0,31 rec
0,21
0,21
0,1 Erec 0,11 e
0,0 . ! ] ! 0,0 . . ! ! ! ] ] ]
0 50 100 150 200 250 0 1 2 3 4 5 6 7 8 9
() Ri(2)
With an inductive load at 25 °oC With an inductive load at 25 °C
Vs = 600 \ Ty 125 °C Vs = 600 \ Ty 125 °C
Ves=  -4/15  V 150 °C Ves=  -4/15  V 150 °C
Rgon= 2 Q Ih= 120 A
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Inverter Switching Characteristics
figure 13. MOSFET figure 14. MOSFET
Typical switching times as a function of drain current Typical switching times as a function of MOSFET turn on gate resistor
t=f(l) t = f(Ry)
~ 100 —~ 100
z g
tacofn)
101 1014
Lacorn)
—= Ld(on)
t, v
La(on) /
te
t;
102 - 102 //
10-3 T T T T 10-3 T T T T T
0 50 100 150 200 250 0 1 2 6 7 8 9
I(A) Ry(2)
With an inductive load at With an inductive load at
T= 150 °C T= 150 °C
Vs = 600 \ Vs = 600 \
Vs = -4/15 \% Vs = -4/15 \%
Ryn= 2 Q L= 120 A
Ryori= 2 Q
figure 15. MOSFET figure 16. MOSFET
Typical reverse recovery time as a function of drain current Typical reverse recovery time as a function of MOSFET turn on gate resistor
tw = (o) tre = F( Ryon)
= 0,045 ~ 0,06
& £
& 0,040+ 0 5
te 0,051
0,035 to
L
0,030 0,04
0,025 =
0,034
0,020 t
0,015+ 0,024
0,010
0,014
0,005
0,000 T T T T 0,00 T T T T T
0 50 100 150 200 250 0 1 2 6 7 8 9
Ih(A) Reon(Q)
At Vs = 600 \Y 25 °C At Vs = 600 \Y 25 °C
Vs = -4/15 \% Ty 125 °C Ves = -4/15 \ Ti: 125 °C
Ryon = 2 Q 150 °C Ip= 120 A — 150 °C
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Inverter Switching Characteristics
figure 17. MOSFET figure 18. MOSFET
Typical recovered charge as a function of drain current Typical recovered charge as a function of MOSFET turn on gate resistor
Q= f(h) Qr = f(Ryon)
= 35 ~ 3,0
Q Q
3 3
S | S
3,0 2,51
2,51 %
2,01
20 Q-
' Q:
1,54 \
1,51 Q:
1,01
1,01
o o
0,51 0,51
0,0 ! ! ! ! 0,0 ! ! ! ! ! ! ! !
0 50 100 150 200 250 0 1 2 3 4 5 6 7 8 9
Ir(A) Ryon()
At Vs = 600 \% 25 °C At Vs = 600 \% 25 °C
Ves = -4/15 \ Ty 125 °C Ves = -4/15 V Ty 125 °C
Ryon = 2 Q 150 °C Ip= 120 A 150 °C
figure 19. MOSFET figure 20. MOSFET
Typical peak reverse recovery current as a function of drain current Typical peak reverse recovery current as a function of MOSFET turn on gate resistor
Iru = f( lD) Irw = f( Rgan)
= 125 ~ 100
< <
H H
= Tru =
100 801
Ixm
751 60+ T
Irm
50+ T 401 T
251 201
0 T T T T 0 T T T T T T T T
0 50 100 150 200 250 0 1 2 3 4 5 6 7 8 9
Ir(A) Ryon()
At Vs = 600 \% 25 °C At Vs = 600 \% 25 °C
Ves=  -4/15 \ Ty 125 °C Ves=  -4/15 \ Ty 125 °C
Rgon= 2 Q 150 °C Ip= 120 A 150 °C
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Inverter Switching Characteristics
figure 21. MOSFET figure 22. MOSFET
Typical rate of fall of forward and reverse recovery current as a function of drain current Typical rate of fall of forward and reverse recovery current as a function of turn on gate resistor
dig/d¢, di,/dt = f( 1) dig/dt, di,,/dt = f( Ryn)
~ 17500 ~ 20000
% dig/dt ————- % dig/dt —————
£ 150001 di,./dt £ 17500 di,./dt
= =
A ~ 15000
12500+
12500+
10000+
10000+
7500
7500
5000+
5000+
25001 25004
0 T T T T 0 T T T T T T T T
0 50 100 150 200 250 0 1 2 3 4 5 6 7 8 9
Ir(4) Ryon()
At Vos = 600 \% 25 °C At Vis = 600 \% 25 °C
Ves = -4/15 \ Ty 125 °C Ves = -4/15 \ Ty 125 °C
Rym= 2 Q 150 °C L= 120 A 150 °C
figure 23. MOSFET
Reverse bias safe operating area
Iy = f( Vos)
~ 300
<
=
250 b max
HE
L
S
200+ :
'
ot
=N
150 gt
B
=<
1
[
100+ :
1
[l
)
50 b
2
=
o £
0 250 500 750 1000 1250 1500
Vps(V)
At Ti= 150 °C
Ryn= 2 Q
Rgorr= 2 Q
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Inverter Switching Definitions
figure 24. MOSFET figure 25. MOSFET
Turn-off Switching Waveforms & ition of Lo Lrofr (Lrofr = integrating time for E,q) Turn-on Switchi ms & ition of tyoy tEon (LEon = integrating time for E,;)
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figure 26. MOSFET figure 27. MOSFET

Turn-off Switching Waveforms & ition of &y Turn-on itchi 'ms & ition of £,
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Inverter Switching Definitions

figure 28. FWD

Turn-off Switching Waveforms & definition of (.,
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