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datasheet
Vincotech
VINcCOoMNPC X4

e Mixed-voltage NPC
e Low inductive
e High power screw interface

e Integrated DC-snubber capacitors

e Solar inverter
o UPS

e High speed motor drive

e 70-W212NMA300SC-M208P

Maximum Ratings

T, = 25 °C, unless otherwise specified

Parameter | Symbol | Condition Value Unit

Buck Switch (T1,T4)

Collector-emitter breakdown voltage Ve 1200 \
DC collector current I T = Tjmax T, =80°C 270 A
Repetitive peak collector current I crm t, limited by Ty, 900 A
Power dissipation P ot T = Timax T, =80°C 646 w
Gate-emitter peak voltage Ve +20 \
o tsc T, < 150 °C 10 us
Short circuit ratings )
reuit rating Ve Ve = 15V 800 v
. Ve max = 1200V
Turn off safe operating area (RBSOA) ) — 600

T, max= 150°C

Maximum Junction Temperature T jmax 175 °C

Buck Diode ( D2, D3 )

Peak Repetitive Reverse Voltage V rrm 600 \Y
DC forward current Ig Ti = Tjmax T,=80°C 244 A
Surge forward current I'rsm 698 A
t, = 10 ms, sine halfwave T, < 150°C
I’t-value I’ 2440 A’s
Repetitive peak forward current I'rrm tP=1ms T, < 150°C 600 A
Power dissipation per FWD P o Ti = Timax T,=80°C 357 w
Maximum Junction Temperature T jmax 175 °C
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Maximum Ratings
T, = 25 °C, unless otherwise specified
Parameter | Symbol | Condition Value Unit
Boost Switch (T2, T3)
Collector-emitter breakdown voltage Ve 600 \
DC collector current I T = Timax T, =80°C 252 A
Repetitive peak collector current I crm t, limited by Ty 900 A
Power dissipation P ot T; = Tjmax T, =80°C 476 w
Gate-emitter peak voltage Ve +20 \
o tsc T, < 150 °C 6 us
Short t rati
ort circuit ratings Ver Vip = 15V 360 v
Turn off saf ti RBSOA I Vs max = 1200V 600
urn off safe operating area ( ) cmax T, max= 150°C
Maximum Junction Temperature T jmax 175 °C
Boost Diode ( D1, D4)
Peak Repetitive Reverse Voltage V rrm 1200 \Y
DC forward current Ig Ti = Tjmax T,=80°C 222 A
Surge forward current Iesm 1720 A
t,=10ms , sin 180° T,=150°C
I*t-value I’ 3700 A’s
Repetitive peak forward current I'rrm t, limited by T . 900 A
Power dissipation per FWD P ot Ti = Timax T,=80°C 476 w
Maximum Junction Temperature T jmax 175 °C
DC link Capacitor
Max.DC voltage | V max | T.=25°C 630 \
General Module Properties
Material of module baseplate Cu
Material of internal isulation Al203
Thermal Properties
Storage temperature Ty -40...+125 °C
Operation temperature under switching condition Top =40...+(T jmax = 25) °C
Isolation Properties
DC Test Voltage* t,=2s 6000 \
Isolation voltage Visol
AC Voltage t, =1 min 2500 \%
Creepage distance min 12,7 mm
Clearance min 12,7 mm
Comparative Tracking Index CTI >200
*100% tested in production
Copyright Vincotech 2 28 Sep 2021 / Revision 7
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Parameter Symbol Conditions Value Unit
Ve [V] V. [V1 |Ic[A]
GE -
Ve [V] |I: [A] T; [°C] Min Typ Max
Ve IVI |, % ot [ A
Vos [V] |Ip [A]
Buck Switch (T1,T4)
Gate emitter threshold voltage V Geqn) Vee = Ve 0,012 25 5 58 6,5 \%
Collector-emitter saturation voltage V CEsat 15 300 izs 1.6 i’gg 2,4 \
Collector-emitter cut-off current incl. Icgs 0 1200 25 0,6 mA
Gate-emitter leakage current Tges 20 0 25 3000 nA
Integrated Gate resistor R gint 2,5 Q
Turn-on delay time td(on) izs i?;
: . 25 42
Rise time t,
;;5 25600 ns
Turn-off delay time t acofy Ror=1Q 125 318
© +15 350 300
Fall time te Run =1 Q 25 50
125 82
Turn-on energy loss E izs 181
mWs
Turn-off energy loss Eon 25 o
° 125 16
Input capacitance Cies 17600
Output capacitance C oss =1 MHz 0 25 25 1160 pF
Reverse transfer capacitance Crss 940
Gate charge Q¢ 15 960 300 25 1400 nC
Thermal resistance junction to sink R thgios) ?;‘1";): 0,8 W/mK 0,15 K/W
Buck Diode ( D2, D3)
FWD forward voltage Vi 300 izs 1,2 i’gé 2.2 \
Peak reverse recovery current Trru izs ;fg A
Reverse recovery time t 25 154 ns
" 125 274
- 25 14
Reverse recovered charge Qu Ron=1Q +15 350 300 125 25 He
Peak rate of fall of recovery current (di /At )max izs igéj Albs
25 3
Reverse recovered energy E e e s mWs
Thermal resistance junction to sink R thgios) ?;‘1”;): 0,8 W/mK 0,27 K/W
Boost Switch (T2, T3)
Gate emitter threshold voltage V Geqn) Vee = Ve 0,0048 25 5 58 6 \%
Collector-emitter saturation voltage V CEsat 15 300 izs 1 i’gz 2.2 \
Collector-emitter cut-off incl. Icgs 0 600 25 0,1 mA
Gate-emitter leakage current Iges 20 0 25 3000 nA
Integrated Gate resistor R gint 1 Q
Turn-on delay time t d(on) izs i;g
: . 25 29
Rise time t,
;;5 23341 ns
Turn-off delay time tagofy Ror=1Q 125 558
o +
Fall time te Roon = 1 Q 15 =0 0 25 43
125 65
Turn-on energy loss E o izs ‘;
mWs
Turn-off energy loss E o 25 8
° 125 12
Input capacitance Cies 18800
Output capacitance Coss =1 MHz 0 25 25 1200 pF
Reverse transfer capacitance Crss 580
Gate charge Q¢ 15 480 75 25 1860 nC
Thermal resistance junction to sink R thgios) ?;‘1”;): 0,8 W/mK 0,20 K/W
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Parameter Symbol Conditions Value Unit
v vp |V VT IcTAl
GE -
Ve [V] |I: [A] T; [°C] Min Typ Max
Ve IVI |, %t [ A
Vos [V] |Ip [A]
Boost Diode ( D1, D4)
25 1 2,28 2,9
FWD f d volt: 14 300 ! ! \
orward voltage F 125 240
Reverse leakage current I, 1200 25 480 HA
25 309
Peak t 1 A
eak reverse recovery curren RRM 125 384
. 25 62
R t t
everse recovery time . 125 152 ns
Reverse recovered charge Qw Ryn=10Q +15 350 300 25 18 uc
# 125 36
. 25 14916
Peak rate of fall of t di ¢/dt A
eak rate of fall of recovery curren (di /dt ) pmax 125 10204 /us
Reverse recovery energy E e 25 4 mWs
125 9
Thermal resistance junction to sink R w(i-s) ?;T;; 0,8 W/mK 0,20 K/W
DC link Capacitor
C value c 2 *0,68 uF
Stray inductance of on board capacitors ESL 26/2 nH
Series resistance of on board capacitors ESR 14/2 mQ
Thermistor
Rated resistance R 25 22000 Q
Deviation of Ry Agr R = 1486 Q 100 -12 +14 %
Power dissipation P 25 200 mw
Power dissipation constant 25 2 mW/K
B-value Bissgy  |Tol. 3% 25 3950 K
B-value Bsjon)  |Tol. £3% 25 3996 K
Vincotech NTC Reference 25 B
Module Properties
Module inductance (from chips to PCB) Lsce 5 nH
Module inductance (from PCB to PCB using Intercon Lsce 3 nH
5o ;
Resistance of Intercon boards (from PCB to PCB usir] RcCy4epr Te=25°C, per switch 1,5 mQ
Mounting torque M Screw M4 - mounting according to valid application note > 2,2 Nm
VINcoX-*-HI
Mounting torque M Screw M5 - mounting according to valid application note 4 6 Nm
VINcoX-*-HI
Terminal connection torque M Screw M6 - mounting according to valid application note 2,5 5 Nm
VINcoX-*-HI
Weight G 710 g
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Buck
half bridge IGBT and neutral point FWD
figure 1. IGBT figure 2. IGBT
Typical output characteristics Typical output characteristics
Ic=f(Ver) Ic=f(Vee)
1000 1000
< <
800 800
o 0 ;
/f/‘ //
400 //—_ 400
B / )
0 0
0 1 2 3 4 Vee() 5 0 1 2 3 4 Vee (V) 5
At At
ty, = 350 Hs ty, = 350 Hs
T; = 25 °C T;= 125 °C
Ve from 7 Vito 17 Vin steps of 1 V Ve from 7 Vito 17 Vin steps of 1 V
figure 3. IGBT figure 4. FWD
Typical transfer characteristics Typical FWD forward current as
Ic=f(Veg) a function of forward voltage
Iy = f(Vg)
350 1000
?5 <
~ 30 // +
800
250
600
200
150 /
400
T = Timax-25T
100 T)= Tjnac25C
200
0 / T,=25T 7,2 25C
0 0
0 2 4 6 8 10 Vee (V) 12 0 05 1 15 2 25 Ve v) 3
At At
t, = 350 us t, = 350 us
Ver = 10 v
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Buck
half bridge IGBT and neutral point FWD
figure 5. IGBT figure 6. IGBT
Typical switching energy losses Typical switching energy losses
as a function of collector current as a function of gate resistor
E = f(Ic) E = f(R¢)
30 T T ~30 T T T T
g | | 2 | | | Eontig T
E ! I EoffrighT £ ! ! ! !
-~ | | w | | | |
Yos | (15~ R (- SN I -
| | |
: Eon High T : ; EonLowT
20— > [ B N
EoftLow T
[T et et i
I Eontowt
|
L N - —— =
|
l
5 |
N - O
|
i | |
0 100 200 300 400 500 600 10
1c(A) Re(2)
With an inductive load at With an inductive load at
Ty= 25/125 °C T;= 25/125 °C
Ve = 350 \Y, Ve = 350 \Y,
Ve = +15 \Y Vee = +15 \Y
Rgon = 1 Q I¢ = 300 A
Rgoft = 1 Q
figure 7. FWD figure 8. FWD
Typical reverse recovery energy loss Typical reverse recovery energy loss
as a function of collector current as a function of gate resistor
Eree = f10) Eree = f(R)
8 T T 8
| | P
@ Erec hi 4
: | B :
o | w
|
|

)

ErecLowT

0 100 200 300 400 500 | <(A) 600

I
| Erec Low T
I

|
|
|
|
L
0 2 4 6

|
L
8 R (2) 10

With an inductive load at

T, = 25/125 °C
Ve = 350 v
Ve = +15 v
Rgn= 1 Q

copyright Vincotech

With an inductive load at

T, = 25/125 °C
Ve = 350 v
Ves = %15 Vv
Ic= 300 A
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Buck
half bridge IGBT and neutral point FWD
figure 9. IGBT figure 10. IGBT
Typical switching times as a Typical switching times as a
function of collector current function of gate resistor
t = f(ic) t = f(R)
1,00

1c(A) Ra(2)
With an inductive load at With an inductive load at
T;= 125 °C T;= 125 °C
Ve = 350 Y, Ve = 350 \Y
Ve = +15 \Y Vee = +15 \Y
Rgon = 1 Q I(j = 300 A
Rgoft = 1 Q
figure 11. FWD figure 12. FWD
Typical reverse recovery time as a Typical reverse recovery time as a
function of collector current function of IGBT turn on gate resistor
te =) tr = F(Ryon)

04 04

- . / e High T

g € |

. tr High T . /

03 — 03

/ trLowT
02 02
lHLOWT
1
01 01
00 00
0 100 200 300 400 500 | () 600 0 2 4 6 8 Ry 10

At At
T;= 25/125 °C T;= 25/125 °C
Ve = 350 \Y Vg = 350 \Y
Ve = +15 \Y; Ip= 300 A
Rgnn = 1 Q Ve = +15 \
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Buck
half bridge IGBT and neutral point FWD
figure 13. FWD figure 14. FWD

Typical reverse recovery charge as a
function of collector current
Qn = f(lc)

Typical reverse recovery charge as a
function of IGBT turn on gate resistor
Qe = f(Rgon)

40 30
[5) [5)
Q
\E: erH\ghT i;
o 25
\
30 / [ ————————— Quuignt
20
20 QHLDWT 15
/ \\
/ | S QrrtowT
10
© /
/ 5
o 0
0 150 300 450 1e® 600 0 2 4 6 8 Ryn() 10
At At
T = 25/125 °C T = 25/125 °C
Ve = 350 Ve = 350 \
Ve = +15 v Ie= 300 A
Rgnn = 1 Q Ve = +15 \
figure 15. FWD figure 16. FWD

Typical reverse recovery current as a
function of collector current

Typical reverse recovery current as a
function of IGBT turn on gate resistor

Irru = f(Ic) Trrm = f(Rgon)
300 300
@ Irrm High T @
_250 - 250
/ IrrM Low T
200 // 200
150 // 150
] IrrM High T
100 100
IRRM Low T
50 50
0 0
0 100 200 300 400 500 1A 600 0 2 4 6 8 Rgon(2) 10
c gon
At At
T, = 25/125  °C T, = 25/125  °C
Ve = 350 \Y Vg = 350 \Y
Ve = +15 \ Ig= 300 A
R gon — 1 Q Ve = +15 \
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Buck
half bridge IGBT and neutral point FWD
figure 17. FWD figure 18. FWD
Typical rate of fall of forward Typical rate of fall of forward
and reverse recovery current as a and reverse recovery current as a
function of collector current function of IGBT turn on gate resistor
dl o/de,dl oo/dt = f(1.) dl o/dt,dl oe/dt = f(R gon)
& 12000 10000
£ dlec/dty | —— g dle/dt 1 | ——=
2 2
= dig/dt 5 dig/dt
210000 s \
25 5 8000
8000
I 6000
e
o
6000 ...-"'"'—“'
wa v
ot
",.--'"" 4000
4000 o
o
I 2000
2000
0 0
0 100 200 300 400 500 | (a) 600 0 2 4 6 8 o @ 10
c gon
At At
Ty = 25/125 °C Ty = 25/125 °C
Ve = 350 \Y Vg = 350 \Y
Ve = +15 \Y; Ip= 300 A
Rgnn = 1 Q Ve = +15 \
figure 19. IGBT figure 20. FWD
IGBT transient thermal impedance FWD transient thermal impedance
as a function of pulse width as a function of pulse width
Z i) = f(ty) Zwngs) = F(tp)
10° 10°
: s
- g
& B [
g | —==
N ___/,/:-;/’
10* E— ;_": 10 |1 f/‘
™1l B H—TT!
oA | L
1 7/ -~ / I
i D=05 D=05 H
/ 0,2 / 0,2
102 01 107 0,1
0,05 0,05 [
B 0,02 0,02
Tl 0,01 — 0,01
fl 0,005 0,005
// 0,000 0,000
10° T T T L ] 10° T T T I T L
10° 10* 10° 102 10" 10° 100 () 10° 104 10° 107 10 10 o e e
At At
D = t,/T D = t,/ T
Rugs = 0,15 K/w Rugsy = 0,27 K/W

IGBT thermal model values

R (K/W)
4,1E-02
3,4E-02
4,4E-02
1,8E-02
9,1E-03

Tau (s)

3,0E+00
4,9E-01
5,7E-02
1,4E-02
5,7E-04

copyright Vincotech

FWD thermal model values

R (K/W)
2,5E-02
5,8E-02
4,0E-02
8,5E-02
3,8E-02
1,9E-02

Tau (s)

9,7E+00
1,8E+00
3,0E-01
4,3E-02
9,8E-03
5,4E-04
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Buck
half bridge IGBT and neutral point FWD
figure 21. IGBT figure 22. IGBT
Power dissipation as a Collector current as a
function of heatsink temperature function of heatsink temperature
Ptot = f(Ts) IC = f(Ts)
1200 - 400 4
B €
n.§ -©
1000
300 +
800
600 - 200
400
100
200
0 T T 0 T
0 50 100 150 T,(°c) 200 0 50 100 150 T.(°C) 200
At At
T; = 175 °C T;= 175 °C
Ve = 15 \Y
figure 23. FWD figure 24. FWD
Power dissipation as a Forward current as a
function of heatsink temperature function of heatsink temperature
Ptot = f(Ts) IF = f(Ts)
800 - 400 -
B 2
¢ | =
600 300 -
400 200 -
200 - 100
0 0 - -
0 50 100 150 .00 200 0 50 100 150 T.(°c) 2
At At
T; = 175 °C T;= 175 °C
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half bridge IGBT and neutral point FWD
figure 25. IGBT figure 26. IGBT
Safe operating area as a function Gate voltage vs Gate charge
of collector-emitter voltage
I¢ = f(VCE) Ve = f(Qg)
18 7
< >
- 26 /
10° » 240V /
d 14
2 / / 960V
wl 12
/
10 A
10"
8
0 6 1
10
4
10" 2
0 . . .
0 400 800 1200 1600 2000 2400
10° 10* 10° 10° Vee(V) Qg (nC)
At At
D = single pulse I¢ = 300 A
T, = 80 oC
Ve = +15 Y
Tj = ijax
figure 27. IGBT

Reverse bias safe operating area

Ic=f(Ve)
00

Ic max

o lc® o

00

\
500 \

—
le chip

400

300

le moopLe
s

200

100 \

Vee max

0 200 400 600 800 1000 1200 1400
Vee(V)

At
T = Timax~25  ©C
Uccminus:Uccplus

Switching mode : 3 level switching
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Boost
neutral point IGBT and half bridge FWD
figure 1. IGBT figure 2. IGBT
Typical output characteristics Typical output characteristics
Ic=f(Ver) Ic=f(Vee)
1000 1000
< <
b / 80
600 600
400 400
200 200
0 0
0 1 2 3 4 Vem 5 0 1 2 3 4 Ve 5
At At
ty, = 350 Hs ty, = 350 Hs
T;= 25 °C T;= 125 °C
Ve from 7 Vito 17 Vin steps of 1 V Ve from 7 Vito 17 Vin steps of 1 V
figure 3. IGBT figure 4. FWD
Typical transfer characteristics Typical FWD forward current as
Ic=f(Veg) a function of forward voltage
Iy = f(Vg)
350 1000
?; <
300 - T)=25C /
800
250
T)= Tjnac25C
20 600
150
/ 400
100
T, = Tjnd-25C / Tj=25T 200
) //
0 0
0 2 4 6 10 Ve (V) 12 0 1 2 3 4 Ve (V) 5
At At
ty, = 350 us t, = 350 us
Ve = 10 \Y

copyright Vincotech

12

28 Sep. 2021 / Revision 7



v

70-W212NMA300SC-M208P

datasheet
Vincotech
Boost
neutral point IGBT and half bridge FWD
figure 5. IGBT figure 6. IGBT
Typical switching energy losses Typical switching energy losses
as a function of collector current as a function of gate resistor
E = f(Ic) E = f(R¢)
20 T T _ T T T -
5 | | g | | | I EonHigh T
E } } Eoft vigh 7 ‘j’ } } }
. : 1 » : : l Euntont
15 | | | |
| | | |
: : EotfLow T 20 : :
| | | |
} } Eon righ 7 }
10 | 15 | Eoft vigh 7
: :
: Eor\ Low T ‘ EO" tow™
| 10
|
sL____ v 7 "
5
0 0
0 100 200 300 400 500 |.(A) 600 0 2 4 6 8  Ro(@) 10
With an inductive load at With an inductive load at
T;= 25/125 °C T;= 25/125 °C
Ve = 350 \Y, Ve = 350 \Y
Ve = +15 \Y Vee = +15 \Y
Rgon = 1 Q I(j = 300 A
Rgoft = 1 Q
figurez7. _______________ Fwolilfigure 8. FWD
Typical reverse recovery energy loss Typical reverse recovery energy loss
as a function of collector current as a function of gate resistor
Erec = f([ c) Erec = f(RG)
15 T T T T T 1 T T
-+ | | | | | g | |
£ | | | | | B € | |
i o I I A ] w | o
I | | ] I
| | | | .
| | | | |
; | | ‘ | |
| | | |
| ) | |
| | I Erectow |
| | e O e E __
l
! ErecowT
|
|
|
|
|
1
10
e (A) Rg (2)

With an inductive load at

T = 25/125  °C
V= 350 v
V= %15 v
Rgn= 1 Q
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With an inductive load at

T; = 25/125 °C
Vep = 350 \
Ve = +15 \
I¢= 300 A
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neutral point IGBT and half bridge FWD
figure 9. IGBT figure 10. IGBT
Typical switching times as a Typical switching times as a
function of collector current function of gate resistor
t = f(ic) t = f(Re)

0,001 0,001
0 100 200 300 400 500 | (A 600 0 2 4 6 8 Rs(2) 10

With an inductive load at With an inductive load at
T = 125 °C Ty = 125 °C
Ve = 350 \Y Ve = 350 \Y
Ve = +15 \ Ve = +15 \
Rgon = 1 Q Ic= 300 A
Rgorr = 1 Q
figure 11. FWD figure 12. FWD
Typical reverse recovery time as a Typical reverse recovery time as a
function of collector current function of IGBT turn on gate resistor
tl‘l’ = f(IC) tl‘l’ = f(R gon)

0,2 08

£ e T

//-—— Urbigh 7
0 A os /

trtowT

01 04
trtowT /
01 0,2
0,0 0
0 100 200 300 400 500 |(A) 600 0 2 4 6 8 Ryn(®) 10

At At
T = 25/125 °C T = 25/125 °C
Ve = 350 \'% Viy = 350 Vv
Ve = +15 \ Ig= 300 A
Rgon = 1 Q Ve = +15 \%
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figure 13. FWD figure 14. FWD
Typical reverse recovery charge as a Typical reverse recovery charge as a
function of collector current function of IGBT turn on gate resistor
Qn = f(Ic) Qe = f(Rgon)
50 40
%) Hi [5)
\Ei Qrvignt iE), Qnr High T
c o
40
/ ’
30
QHLOWT
20
20 / QrrtowT
10
10
0 0
0 100 200 300 400 500 1c(A) 600 0 2 4 6 8 Rgon(Q) 10
At At
T, = 25/125 °C Ty = 25/125 °C
Ve = 350 \Y Vg = 350 \Y
Ve = +15 \% Ip= 300 A
Rgnn = 1 Q Ve = +15 \
figure 15. FWD figure 16. FWD
Typical reverse recovery current as a Typical reverse recovery current as a
function of collector current function of IGBT turn on gate resistor
Inju = f(Ic) Trrm = f(Rgon)
600 500
- <
< E
= Irrm High T 400 \
450 /
lRRMLuwT
/ 300
300
/ 0
\ IReM High T
150 \ IRRM Low T
100
0 0
0 100 200 300 400 500 | _(a) 600 0 2 4 6 8 Ry(2) 10
At At
T = 25/125 °C T;= 25/125 °C
Ve = 350 \Y Vg = 350 \Y
Ve = +15 \% Ip= 300 A
Rgnn = 1 Q Ve = +15 \
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figure 17. FWD figure 18. FWD
Typical rate of fall of forward Typical rate of fall of forward
and reverse recovery current as a and reverse recovery current as a
function of collector current function of IGBT turn on gate resistor
dlo/de,dl poe/dt = f(I,) dl o/dt,dl rec/dt = f(R gon)
20000 _ 25000
a digdt; —— g i fdt; | —=
2 < .
g dig/dt s \ dig/dty | -
& 5 20000
15000
15000
10000
10000
5000
5000
0 0
0 100 200 300 400 500 1c(A) 600 0 2 4 6 8 Rgon(2) 10
At At
Ty = 25/125 °C Ty = 25/125 °C
Ve = 350 \Y Vg = 350 \Y
Ve = +15 \Y; Ip= 300 A
Rgnn = 1 Q Ve = +15 \
figure 19. IGBT figure 20. FWD
IGBT transient thermal impedance FWD transient thermal impedance
as a function of pulse width as a function of pulse width
Zwngs) = f(ty) Z wngs) = F(tp)
10° 10°
g g
— = | W —=
101 —-———-—///;7'/ - L /
L1 i
A 1
/ 7
4 v
D=05
. / 0,2 , ﬁ/ D=05
10? 01 10 /I 0,2
0,05 0,1
L L 0.02 LA 0,05
0,01 0,02
] 0,005 T/ 0,01
0,000 0,005
T / 0,000
10° T T T } 10° T T T T T T
10° 10 10° 107 10? 10° 100 B e 10° 10" 10° 10? 10? 10° 100 () g2
At At
D = tp/ T D = tp/ T
Ry = 0,20 K/wW Rugs = 0,20 K/wW

IGBT thermal model values

R (K/W) Tau (s)
2,3E-02 9,7E+400
6,4E-02 1,9E+00
2,8E-02 3,6E-01
5,9E-02 4,3E-02
1,5E-02 8,0E-03
1,1E-02 4,7E-04
copyright Vincotech
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FWD thermal model values

R (K/W) Tau (s)

1,2E-02 1,0E+01
4,0E-02 1,6E+00
4,5E-02 3,0E-01
6,9E-02 4,5E-02
2,0E-02 8,9E-03
1,3E-02 8,0E-04
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figure 21. IGBT figure 22, IGBT
Power dissipation as a Collector current as a
function of heatsink temperature function of heatsink temperature
Ptot = f(Ts) IC = f(Ts)
1000 400 4
B <
=z >
800
300
600
200 +
400
100
200 +
0 0 ;
0 50 100 150 TL°C) 200 0 50 100 150 T(°c) 200
At At
T; = 175 oC T;= 175 oC
Ve = 15 \Y,
figure 23. FWD figure 24. FWD
Power dissipation as a Forward current as a
function of heatsink temperature function of heatsink temperature
P = f(T5) Iy = f(Ty)
1000 400
g <
& -
800 -
300
600 -
200
400
100
200
0 T T
0 T T 0 50 100 150 200
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Boost
neutral point IGBT
figure 25. IGBT

Reverse bias safe operating area

I =f(Vee)
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Switching mode : 3 level switching
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Thermistor

figure 1. Thermistor
Typical NTC characteristic

as a function of temperature
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Switching Definitions Buck IGBT
General conditions
T, = 125°C
R yon = 10
R oot = 1Q
figure 1. IGBT figure 2. IGBT

Turn-off Switching Waveforms & definition of ¢ .5, o

(tzon = integrating time for E )

Turn-on Switching Waveforms & definition of ¢ 4,,, tgon

(tgon = integrating time for E,,)

150 200
% % |
ot Vee ©
150 A
100 =
T Vee 9% Ve 90%
VCE
I 100 L
50 4 Vee
teoft /J/ taon
50 F
ICl%
0 Nt M v | Ve 3%
Vee 0 ] GE 10% M\N_J 'C 10% L
teon
-50 -50 ‘ ‘
0,3 0 03 0,6 09 1,2 39 a1 43 45
time (us) ! ’ ’ ’ time(us)
Ve (0%) = -15 \% Ve (0%) = -15 \%
Ve (100%) = 15 \ Ve (100%) = 15 \
V¢ (100%) = 350 \% V¢ (100%) = 350 \%
I (100%) = 400 A I (100%) = 400 A
taoft = 0,32 Hs tgon = 0,21 Hs
Lot = 1,04 Hs tgon = 0,54 Hs
figure 3. IGBT figure 4. IGBT
Turn-off Switching Waveforms & definition of ¢, Turn-on Switching Waveforms & definition of ¢,
125 200
% fitted
le \ S Vee * le
100 e
150 A
M?XICQWA
75
100
Ic 60% lc 909
50 t,
IC 0% 50 )
25 4 \\’W\_,\ Vee
F e 10% ] 0 | 7 Ic 10%
0y t
b
25 . . -50 T T |
01 0.2 0.3 0.4 05 time (us) 06 4t 42 43 time(us)
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ty= 0,08 us t, = 0,05 us
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Switching Definitions Buck IGBT
figure 5. IGBT figure 6. IGBT
Turn-off Switching Waveforms & definition of ¢y Turn-on Switching Waveforms & definition of tg,,
125 125
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100 1 100 I
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50 50
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P (100%) = 140 kw P, (100%) = 140 kw
E o (100%) = 15,62 mJ E., (100%) = 11,38 mJ
Lot = 1,04 Hs tgon = 0,54 Hs
figure 7. FWD
Turn-off Switching Waveforms & definition of ¢,
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figure 8. FWD figure 9. FWD
Turn-on Switching Waveforms & definition of ¢, Turn-on Switching Waveforms & definition of ¢,
(to = integrating time for Q,,) (t grec= integrating time for E ..)
150 - 150
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Buck IGBT switching measurement circuit
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Switching Definitions Boost IGBT

General conditions

T;

R gon

R goff

IGBT

Turn-off Switching Waveforms & definition of ¢ .5, o
(tzon = integrating time for E )

datasheet
125 °C
10
10
figure 2. IGBT

Turn-on Switching Waveforms & definition of ¢ 4,,, tgon
(tgon = integrating time for E,,)
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I¢ (100%) = 302 A I¢ (100%) = 302 A
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figure 3. IGBT figure 4. IGBT
Turn-off Switching Waveforms & definition of ¢, Turn-on Switching Waveforms & definition of ¢,
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Switching Definitions Boost IGBT
figure 5. IGBT figure 6. IGBT
Turn-off Switching Waveforms & definition of ¢y Turn-on Switching Waveforms & definition of tg,,
125 125
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P (100%) = 106 kw P, (100%) = 106 kw
E o (100%) = 11,52 mJ E., (100%) = 13,39 mJ
Lpof = 0,58 Hs tpon = 0,38 Hs
figure 7. FWD
Turn-off Switching Waveforms & definition of ¢,
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figure 8. FWD figure 9. FWD
Turn-on Switching Waveforms & definition of ¢, Turn-on Switching Waveforms & definition of ¢,
(t o= integrating time for Q,,) (t grec= integrating time for E ..)
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Boost IGBT switching
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Ordering Code & Marking
Version Ordering Code
without PCM 70-W612M3A300SC-M208P
with PCM 70-W612M3A300SC-M208P-/3/
Nan’E Name Date code UL & VIN Lot Serial
'ﬁ Date code Text NN-NNNNNNNNNNNNNN-TTTTTTVY wwyy UL VIN LLLLL ssss
m LOt Type&Ver Lot number Serial Date code
i Serial
V I ncotec h U L TITTTITTVW LLLLL SSSS Wwyy
Driver pins Capacitor positions
Pin X1 Y1 Function | Capacitor X4 Y4
1.1 4,5 78,65 G1-1 4.1 -0,75 | 16,65
1.2 4,5 81,55 E1l-1 4.2 44,8 16,65
1.3 39,5 78,65 G1-2 4.3 -0,3 93,25
1.4 39,5 81,55 E1-2 4.4 44,8 | 93,25
1.5 1,95 68,4 E2-1
1.6 4,85 68,4 G2-1
1.7 39,15 68,4 G2-2 3
1.8 42,05 68,4 E2-2
1.9 -2,2 46 G3-1 2
110 | -2,2 48,9 E3-1 5 8 o —
TS ol T 7
1.11 46,2 46 G3-2 R ol S I | l
112 | 46,2 48,9 E3-2 e - —
1.13 -6,75 29,2 E4-1
1.14 -6,75 32,1 G4-1
1.15 50,75 29,2 E4-2
1.16 50,75 32,1 G4-2
1.17 19,45 30,15 | Desat-DC+ -
1.18 | 24,55 | 30,15 | Desat-DC+ _
1.19 | 19,45 | 44,65 | Desat-GND = O“
1.20 24,55 44,65 | Desat-GND J
1.21 67,65 86,7 NTC
1.22 | 67,65 89,8 NTC ole
e e
06 | 80 g
Power interconnections ‘: ! :‘ E
M6 scre X2 Y2 Function ele 1 144
HH HH
2.1 0 0 Phase ®|® o
2.2 22 0 Phase - - -
112 ®
2.3 44 0 Phase 119 | @120 ﬁm e
2.4 0 110,4 DC+ e :, eve® ®6
? 38 °
2.5 22 110,4 Neutral - 17k L1 4&
2.6 44 110,4 DC- A 15
01 ) . 42 )
Low current connections I
M4 scre! X3 Y3 Function ! [ 22 23
3.1 -37,4 89,8 DC+ HJTGD J J
3.2 81,4 89,8 DC+ =4
3.3 -37,4 65,2 CE Mo
3.4 81,4 65,2 CE TMW&
L L min. 9
3.5 -37,4 45,2 Phase max. 12
3.6 81,4 45,2 Phase
37 -37.4 20,6 be- Dimension of coordinate axis is only offset without folerance
3.8 81,4 20,6 DC-
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DC+ Neutral DC-
? NTC
Necutral C" C"
L il
DC+ DC+
i =E7 | New
Neutra.l E21 E2-2 Ncutral
Sl | 1
CE G2ad [ Fid D4 CE
EQI = BT
T4
Phase - e Phase
631 [Desat-GND ~ G3-2
Neutral Neutral
- G4-1 G4-2 -
- E4-1 _l E4-2 o
Desat-DC+
DC- DC-
Neutral X Neutral
Phase Phase Phase
NOTE: Driver pins for parallel devices are not connectedinside the module!
Gx-1 to Gx-2 and Ex-1 to Ex-2 shall br connected on customer PCB!
Wherex=1to 4
Identification
ID Component Voltage Current Function Comment
T1, T4 IGBT 1200 V 300 A Buck Switch
T2, T3 IGBT 600 V 300 A Boost Switch
D2, D3 FWD 600 V 300 A Buck Diode
D1, D4 FWD 1200 V 300 A Boost Diode
C Capacitor 630 V DC Link Capacitor
NTC NTC Thermistor
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Packaging instruction

Standard packaging quantity (SPQ) variable* >SPQ  Standard <SPQ Sample

Handling instruction

Handling instructions for VINco X4 packages see vincotech.com website.

Package data

Package data for VINco X4 packages see vincotech.com website.

UL recognition and file number

This device is certified according to UL 1557 standard, UL file number E192116. For more information see vincotech.com website. “s

*10 without PCM
6 with PCM

Date: Modification: Pages

Document No.:
Correction in '"Maximum Ratings' and 'Characteristic Values' headline text 1,2,3,4

70-W612M3A300SC-M208P-D7-14 28 Sep. 2021

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

Jthe life support device or system, or to affect its safety or effectiveness.

copyright Vincotech 28 28 Sep. 2021 / Revision 7






