\\//i.ncotech

flow MNPC 4w

Features

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

e Integrated DC-snubber capacitors

e Solar inverter
e UPS
e High speed motor drive

Target Applications

e 70-W612M3A600SC-M200E

70-W612M3A600SC-M200E

datasheet

1200V/600A

FlowScrew WideBody 12mm housing
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L
| —

Tj=25<T, unless otherwise specified

Maximum Ratings

Parameter Symbol Condition Value Unit
half bridge IGBT (T1,T4)
Collector-emitter break down voltage Vce 1200 \%
Tp=80C 432
DC collector current | T=Tjmax A
c i T,=80C 560
Repetitive peak collector current lcpuise t, limited by Tjmax 1800 A
Tp=80C 910
Power dissipation per IGBT P, T=Tjmax w
pation p o =l T,=80C 1378
Gate-emitter peak voltage Vee +20 \%
o tsc Ti<150C 10 us
Short circuit ratings
g Vee  |[Vee=15V 800 v
Tumn off saf t RBSOA | Voe mex = 1200V 1200
urn off safe operating area (| ) cmax Tyjma= 150C
Maximum Junction Temperature T;max 175 T
neutral point FWD ( D2, D3))
Peak Repetitive Reverse Voltage Vegm T=25T 600 \%
T,=80TC 362
DC forward current 3 T=T;max " A
T.=80C 475
Surge forward current lesm 1250 A
t, = 10 ms, sine halfwave T,j< 150C
12t-value 1%t 7800 As
Repetitive peak forward current IFRM tp=1ms T,j< 150C 1200 A
T,=80TC 502
Power dissipation per FWD Prot Ti=Tjmax ' w
T.=80C 760
Maximum Junction Temperature Tjmax 175 T
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datasheet
Maximum Ratings
Tj=25T, unless otherwise specified
Parameter Symbol Condition Value Unit
neutral point IGBT (T2, T3)
Collector-emitter break down voltage Vce 600 \%
Tp=80C 422
DC collector current | T=Tjmax A
© m T.=80C 551
Repetitive peak collector current Icpuls t, limited by Tymax 1800 A
Tp=80C 668
Power dissipation per IGBT P, T=Tjmax w
pationp ot = T,280T 1012
Gate-emitter peak voltage Vee +20 \%
o tsc Ti<150C 6 Us
Short circuit ratings
9 Vee  |Vees15V 360 v
Turn off saf t RBSOA | Vee max = 1200V 1200 A
urn off safe operating area (| ) cmax Tyjma= 150C
Maximum Junction Temperature T;max 175 T
half bridge FWD (D1, D4)
Peak Repetitive Reverse Voltage VRRM T=25T 1200 \%
T,=80TC
DC forward current 3 T=T;max " 369 A
T.=80C 488
Surge forward current lesm 3600 A
t,=10ms , sin 180° T=150C
12t-value 1°t 16200 A%s
Repetitive peak forward current IFRM t, limited by Tymax 1800 A
T,=80TC
Power dissipation per FWD Prot T=Tmax n 682 w
T.=80C 1033
Maximum Junction Temperature Tjmax 175 T
DC link Capacitor
Max.DC voltage Vuax Temax=100T 630 \%
General Module Properties
Material of module baseplate Cu
Material of internal isulation AI203
Thermal Properties
Storage temperature Tsig -40...+125 T
Operation temperature under switching condition Top for power part -40...+(Tjmax - 25) T
Insulation Properties
Insulation voltage Vis t=2s DC voltage 4000 \%
Creepage distance min 12,7 mm
Clearance min 12,7 mm
Comparative tracking index CTI >200
copyright Vincotech 2 Revision: 4
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Characteristic Values
Parameter Symbol Conditions Value Unit

V,[V] or Ic [A] or
zGE m o VeeMor |k [Aor u Min Typ Max
- Vos [V] b [A
half bridge IGBT (T1,T4)
Gate emitter threshold voltage Veewy  [Vee=Vee 0,024 %jg?‘c 5 5,8 6,5 v
Collector-emitter saturation voltage Veesay 15 600 %iigg‘c 14 gig 2.4 v
Collector-emitter cut-off currentincl. FWD lces 0 1200 %jg?c 0.2 mA
Gate-emitter leakage current lges 20 0 %jg?c 2800 nA
Integrated Gate resistor Rgint 1,25 Q
= . Tj=25TC 389
Turn-on delay time tdon) $:;§§t‘c 47%5
o —J—J:
Rise time t $:;§§t‘c :5259 s
Turn-off delay time tagoft) _ =
Rgoff:Z Q 415 350 600 T_:125‘C 486
Fall time t Rgon=2 Q Tj=25C 57
: i o
Turn-on energy loss per pulse Eon J.:
HER z s
Turn-off energy loss per pulse Eoft T};IZS‘C a1
Input capacitance Cies 37200
Output capacitance Coss  |[F=IMHZz 0 25 Tj=25C 2320 pF
Reverse transfer capacitance Crss 2040
Gate charge Qoate 15 960 640 Tj=25C 2800 nC
Thermal resistance chip to heatsink per chip Rpon  |Thermal grease 0,10
thickness<50um Kw
Thermal resistance chip to case per chip Rpic  |A=1W/mK 0,07
neutral point FWD (D2, D3)
FWD forward voltage Ve 600 %jg?‘t 127 ig; 197 \
Tj=25TC 251
Peak reverse recovery current lrRMm $:;§§tt :iéi A
I i=
Reverse recovery time tr Ti=125¢C 281 ns
Reverse recovered charge Q Rgon=2 Q +15 350 600 Tj=25C 21 puc
e _ Uk o
i(recmax] i=
Peak rate of fall of recovery current Tt Tic125C 1803 Alus
Reverse recovered energy Erec %jg?‘t g mWs
Thermal resistance chip to heatsink per chip Rpon  |Thermal grease 0,19
thickness<50um Kw
Thermal resistance chip to case per chip Rpic  |A=1W/mK 0,13
neutral point IGBT (T2, T3)
Gate emitter threshold voltage Veewy  [Vee=Vee 0,0096 %jg?‘c 5 58 6,5 v
Collector-emitter saturation voltage Veesay 15 600 %jg?‘c 1,05 igg 1,85 v
Collector-emitter cut-off incl FWD lces 0 600 %jg?c 0.0304 mA
Gate-emitter leakage current lges 20 0 %jg?c 2400 nA
Integrated Gate resistor Rgint 0,5 Q
- . Tj=25C 337
Turn-on delay time tdon) $:;§§t‘c 37425
o —J—J:
Rise time t $f;§§t‘c 47153 s
Turn-off delay time taor _ J.:
Egoﬁ:s g +15 350 600 1 40
Fall time t gon= J_:
fizsc %
- i=
Turn-on energy loss per pulse Eon T::125‘C 29 nWs
Turn-off energy loss per pulse Eoft %;ig?c ;g
Input capacitance Cies 36960
Output capacitance Coss  |[F=IMHZz 0 25 Tj=25C 2304 pF
Reverse transfer capacitance Crss 1096
Gate charge Qoate 15 480 600 Tj=25C 3760 nC
Thermal resistance chip to heatsink per chip Rygy  |Thermal grease 0,14
thickness<50um Kw
Thermal resistance chip to case per chip Rpic  |A=1W/mK 0,09
copyright Vincotech 3 Revision: 4
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Characteristic Values
Parameter Symbol Conditions Value Unit

V,[V] or Ic [A] or
zGE m o VeeMor |k [Aor u Min Typ Max
- Vos [V] b [A
half bridge FWD (D1, D4)
Tj=25C 1 2,23 2,7
FWD forward voltage Ve 600 Ti=125C 231 \
Tj=25T 720
Reverse leakage current Iy 1200 Ti=125C A
Tj=25C 289
Peak reverse recovery current |lrrM Ti=125C 397 A
R Tj=25C 920
Reverse recovery time tr Ti=125C 473 ns
- Tj=25T 18
Reverse recovered charge Qn Rgon=2Q +15 350 600 Ti=125C 65 uc
di(rec)max] Tj=25C 8488
Peak rate of fall of recovery current Ti=125C 6008 Alus
Tj=25C 3
Reverse recovery energy Erec Ti=125C 14 mWws
Thermal resistance chip to heatsink per chip Rpn  |Thermal grease 0,14
lickness<50um KW
Thermal resistance chip to case per chip Ripiec  |A=1W/mK 0,09
DC link Capacitor
C value (3 | | | ‘ 2*0,68 | | uF
Thermistor
Rated resistance R T=25T 22000 Q
Deviation of R25 AR/R |R100=1486 Q T=100C -5 +5 %
Power dissipation P T=25TC 200 mwW
Power dissipation constant Tj=25C 2 mW/K
B-value Bsiso) [Tol. £3% Tj=25C 3950 K
B-value By2si00) |Tol. +3% Tj=25C 3996 K
Vincotech NTC Reference B
Module Properties
Module inductance (from chips to PCB) Lsce 5 nH
Module inductance (from PCB to PCB using Intercon board) Lsce 3 nH
Chip module lead resistance, terminals -chip Reciseer Tc=25T, per switch thd. mQ
Resistance of Intercon boards (from PCB to PCB using Intercon board) Recisee 15 mQ
. Screw M4 - mounting according to valid application note
Mounting torque FSWBL-4TY -M-*-HI 2 2,2 Nm
. Screw M5 - mounting according to valid application note
Mounting torque M FSWBL-4TY -M-*-HI 4 6 Nm
. : Screw M6 - mounting according to valid application note
Terminal connection torque M FSWBLATY-M-*-HI 25 5 Nm
Weight G 710 g
copyright Vincotech 4 Revision: 4
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datasheet
Buck
half bridge IGBT and neutral point FWD
Figure 1 IGBT Figure 2 IGBT
Typical output characteristics Typical output characteristics
lc = f(Vce) lc=f(Vce)
1000 1000
K — e
800 800
//
600 600
—
[—
400 400
/// /’—/.‘/
200 200
] ]
0 1 2 3 4 Vee V) 5 0 1 2 3 4 Vee V) 5
At At
th= 350 'S th= 350 'S
Tj= 25 T Tj= 125 T
Vge from 7V to 17 Vin steps of 1 V Vge from 7V to 17 Vin steps of 1 V
Figure 3 IGBT Figure 4 FWD
Typical transfer characteristics Typical FWD forward current as
lc=f(Vgg) a function of forward voltage
Ir = (Vi)
500 1200
< <
N 1500
400
800
300
600
200
400
100
T; = Tima25C 200
Tj=25T
0 [}
0 2 4 6 8 10 Vee ™) 12 0 05 1 15 2 Ve (V) 25
At At
th= 350 'S th= 350 'S
Vee = 10 \Y
copyright Vincotech

Revision: 4



\\%;cotech

70-W612M3A600SC-M200E

datasheet

Buck

half bridge IGBT and neutral point FWD

Figure 5 IGBT

Typical switching energy losses
as a function of collector current
E =1(lc)

Figure 6 IGBT

Typical switching energy losses
as a function of gate resistor
E =f(Rg)
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With an inductive load at

Tj= 25/125 T
Vee = 350 \Y
Vee= +15 \Y
Rgon = 2 Q
Rgoft = 2 Q
Figure 7 FWD

Typical reverse recovery energy loss
as a function of collector current

With an inductive load at

T;= 25/125 T
Vee = 350 \Y
Vee= +15 \Y
lc= 596 A
Figure 8 FWD

Typical reverse recovery energy loss
as a function of gate resistor

Erec = f(lc) Erec = f(RG)
& 2 T T L2 T T
B | | 2 | |
E | | | |
= ‘ ‘ \uET ‘ Erec pign T

Erec righ 1

Erec Low 1

0 200 400 600 800 10

00 e 1200

0 2 4 6 8 Re(2) 10

With an inductive load at

T,= 25125 T
Vee = 350 v
Vee= +15 v
Rgon = 2 Q

copyright Vincotech

With an inductive load at

T,= 25125 T
Vee = 350 v
Vee= +15 v
le= 596 A
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Buck

Figure 9 IGBT

Typical switching times as a
function of collector current
t=1f(lc)

Figure 10 IGBT

Typical switching times as a
function of gate resistor
t=1f(Rg)

0 200 400 600 800 1000 'c(A) 1200

1000 , ;

0,10

8 Re(® 10

Tj= 125 T
Vee = 350 \Y
Vee= +15 \Y
Rgon = 2 Q
Rgoft = 2 Q
Figure 11 FWD

Typical reverse recovery time as a
function of collector current

With an inductive load at

Tj= 125 T
Vee = 350 \Y
Vee= +15 \Y
lc= 596 A
Figure 12 FWD

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

tfl’ = f(lc) tfl’ = f(RQDI'I)
04 05
E :g; tr high T
o Y High T -
/ 04
03 /
tI’I’ Low T
frtow 03
02 | —
/
/ )
01 /
01
00 00
0 200 400 600 800 1000 n) 1200 I 0 2 4 6 8  Ru(2) 10
At At
Tj= 25/125 T T = 25/125 T
Vee = 350 \% Vg = 350 \Y
Vee= +15 \% Ir= 596 A
Rgon 2 Q Vge= +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 Typical reverse recovery charge as a
function of collector current function of IGBT turn on gate resistor
er = f(IC) er = f(Rgon)
60 50
,U; s Qrr tigh T
gso Qrr High T § \\
|
20 ———
40
30
30 Q er Lpw T
mlow T \
| —] 20 e S
20
o ] 10
0 0
0 200 400 600 800 1000 | (a) 1200 0 2 4 6 8 Ryy(®) 10
At At
Tj= 25/125 T T= 25/125 T
Vee = 350 \Y Vg = 350 \Y
Vee= +15 \Y Ie= 596 A
Rgon = 2 Q Vee= +15 \Y
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
Irrm = f(Ic) lrrm = f(Rgon)
400 500
5(,; Iram High T| E(é
- . a00 |\
300
IRRM Low T
/§\
300
200
]
200
nT e
—
100 IRRM Low T
100
0 0
0 200 400 600 800 1000 1200
le( 0 2 4 e 8 Run(e) 10
At At
Tj= 25/125 T T= 25/125 T
Vee = 350 \Y Vg = 350 \Y
Vee= +15 \Y Ie= 596 A
Rgon = 2 Q Vee= +15 \Y
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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
dlp/dt,dlec/dt = f(IC) dlp/dt,dlec/dt = f(Rgon)
712000 20000
5 -oooo diyfdt+ é dlo/dt zzz:z:
= L]
§u J— dio/dt 1 = N dlec/dt [
210000 = N
516000 o
o = N
el 1
e !
8000 e .
T 12000 H
- L
6000 e k
d 8000
4000 ]
4000
2000
] 0
0 200 400 600 800 1000 'c(A) 1200 0 2 4 6 8 Rgon(9) 10
At At
Tj= 25/125 T T= 25/125 T
Vee = 350 \Y Vg = 350 \Y
Vee= +15 \Y Ie= 596 A
Rgon = 2 Q Vee= +15 \Y
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
Zingn = 1(tp) Zingn = 1(tp)
10° 10°
N L
T
10 —— 10* = 0
L1711 o — /r £
BEgs 4
LA 7
/ D=0,5 L / D=0,5
10%] / 0,2 104} 0,2
0,1 /ﬁ/ 0,1 1
0,05 0,05 ]
/ 0,02 1] 0,02
A
| 0,01 0,01
i 0,005 — 0,005 1
|+ 0.000 0.000
10 =] f T T 10 T T T T
10° 10" 10° 107 10" 10° 10 () 10 10° 10* 10° 107 10" 10° o b (OB
At At
D= t/T D= /T
Rin = 0,10 KIw Rinn = 0,19 KIw

IGBT thermal model values

R (C/W)  Tau(s)
0,03 3,8E+00
0,04 7,5E-01
0,03 9,4E-02
0,01 1,9E-02
copyright Vincotech

FWD thermal model values

R (C/W)  Tau(s)
0,02 8,0E+00
0,05 1,7E+00
0,04 3,2E-01
0,06 4,4E-02
0,01 5,9E-03
0,01 3,4E-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
Piot = f(Th) Ic = f(Th)
2000 700
g <
< 600
1600
500
1200 -
400
300
800
200
400
100
0 [} : :
0 50 100 150 Th(°C) 200 0 50 100 150 Th(°C) 200
At At
Tj= 175 T T= 175 T
Vee= 15 \Y
Figure 23 FWD Figure 24 FWD
Power dissipation as a Forward current as a
function of heatsink temperature function of heatsink temperature
Piot = f(Th) e = f(Th)
1000 600
g <
o -
500 -
800
400
600
300
400
200
200
100
0 T T 0 T T 1
0 50 100 150 T, (°C) 200 0 50 100 150 Th(°C) 200
At At
T= 175 T T= 175 T
copyright Vincotech 10
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Figure 25 IGBT

Safe operating area as a function
of collector-emitter voltage

70-W612M3A600SC-M200E

datasheet

Buck

half bridge IGBT and neutral point FWD

Figure 26
Gate voltage vs Gate charge

IGBT

lc=1f(Vee) Vee = f(Qg)
17,5 4
2 s /
e e /
w A 15 »
—_ 240\,
9RNV
12,5 4
10
0 /S
10" /
75
10° 5
. 25
0 ! ! ! ! :
0 100 200 300 400 500 600 700 800 900
10° 10* 10° 10° Vee(V) Qg (nC)
At At
D= single pulse lc = 600 A
Th= 80 °C
Vee = +15 \%
Tj = ijax °C
Figure 27 IGBT
Reverse bias safe operating area
lc=f(Vce)
1400
<
© I
- 'C MAX
1200
1000 - " 1
AN E
E 1 -
800 =4
600 \
s
=
11l
>
400 4 \
200 “
0
0 200 400 600 800 1000 1200 1400
Vee(V)
At
Ti= Timax25  °C
Uccminus:Uccplus
Switching mode : 3 level switching
copyright Vincotech 11
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Boost
neutral point IGBT and half bridge FWD
Figure 1 IGBT Figure 2 IGBT
Typical output characteristics Typical output characteristics
lc = f(Vce) lc =f(Vce)
1000 1000
z g //
800 800
/
/
600 600
—
400 /// 400 ///
200 / 200 / — |
-
0 0
0 1 2 3 4 Vee (M) 5 0 1 2 3 4 Vee V) 5
At At
th= 350 'S th= 350 'S
Tj= 25 T Tj= 125 T
Vge from 7V to 17 Vin steps of 1 V Vge from 7V to 17 Vin steps of 1 V
Figure 3 IGBT Figure 4 FWD
Typical transfer characteristics Typical FWD forward current as
I = f(Vee) a function of forward voltage
Ir = (Vi)
500 1200
< <
1000
400
800
300
600
200
T) = Tjnac25C
400
Tj=25CT Ti= Timal
100
// 200
o —
0
0 2 4 6 8 10 VeV 12 0 1 2 3 Ve (M) 4
At At
th= 350 'S th= 350 'S
Vee = 0 \Y
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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 =1f(lc) E = f(Ro)
7 _120 ; ;
g < | |
E E I |
e "”100 ‘ . Eonvight
50 Eon Low T
80
40
60
0 F---—- Eoff igh 7
40
20— - EotfLow T
L e S e
10
o [}
0 200 400 600 800 1000 1c(A) 1200 0 2 4 6 8 Re(2) 0
With an inductive load at With an inductive load at
Tj= 25/125 T Tj= 25/125 T
Vee = 350 \Y Vee = 350 \Y
Vee= +15 \Y Vee= +15 \Y
Rgon = 2 Q Ic = 600 A
Rgoft = 2 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
Erec = f(lc) Erec = f(RG)
16 yo— 20 ; ;
’;"7 Hon) g : I Erec High T
‘E’ \E/ | |
u w | |
16 |
| |
2 | |
| |
| |
| |
I e it IR
| |
8 | |
| |
| |
8 ——————— - — - — = F—————— -
| |
EreclonT } }
L e et | |
| |
4 | |
| |
| |
! ! Erec Low T
0 0
0 200 400 600 800 1000 I¢ (A) 1200 0 2 4 6 s Re(R2) 10
With an inductive load at With an inductive load at
Tj= 25/125 T Tj= 25/125 T
Vee = 350 \Y Vee = 350 \Y
Vee= +15 \Y Vee= +15 \Y
Rgon = 2 Q Ic = 600 A
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Boost

neutral point IGBT and half bridge FWD

Figure 9 IGBT

Typical switching times as a
function of collector current
t=1f(lc)

Figure 10 IGBT

Typical switching times as a
function of gate resistor
t=1f(Rg)

t(us)

0,001
0 200 400 600 800 1000 'c(A) 1200

10

t(ps)

0,01

0,001
8 Re(2) 10

With an inductive load at

Tj= 125 T
Vee = 350 \Y
Vee= +15 \Y
Rgon = 2 Q
Rgoft = 2 Q
Figure 11 FWD

Typical reverse recovery time as a
function of collector current

With an inductive load at

Tj= 125 T
Vee = 350 \Y
Vee= +15 \Y
Ic = 600 A
Figure 12 FWD

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

tfl’ = f(lc) tfl’ = f(RQOI‘I)
06 12
5 7 Y High T
E £
= tir igh T =
05 / 10
04 08
03 06
02 / triowT 04
/
01 / 02
— trLowT
00 00
0 200 400 600 800 1000 | (a) 1200 0 2 4 6 8  Rgn(2) 10
At At
Tj= 25/125 T T = 25/125 T
Vg = 350 \% Vg = 350 \%
Vee = +15 \% Ir= 600 A
Rgon = 2 Q Vge = +15 \%
Revision: 4
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Boost
neutral point IGBT and half bridge FWD
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
er = f(IC) er = f(Rgon)
80 100
- Qnr High 1| G
£ £
;: 3 Qrr igh T
80
60 /
60
40
er Low T 40
" /
/ L — 20
— er Low T
0 0
0 200 400 600 800 1000 | (n 1200 0 2 4 6 8 Roon(2) 10
At At
Tj= 25/125 T T= 25/125 T
Vee = 350 \Y Vg = 350 \Y
Vee= +15 \Y Ie= 600 A
Rgon = 2 Q Vee= +15 \Y
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
Irrm = f(Ic) lrrm = f(Rgon)
500 800
< <
H H
4;0 Irrm High T| -
— 600 \
lRRM Low T|
300 — \
400
v / \
200 |
100 RRM High T
IRRM Low T
[} [}
0 200 400 600 800 1000 'c(A) 1200 0 2 4 6 8 Rgn(2) 10
At At
Tj= 25/125 T T= 25/125 T
Vee = 350 \Y Vg = 350 \Y
Vee= +15 \Y Ie= 600 A
Rgon = 2 Q Vee= +15 \Y
copyright Vincotech
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Figure 17 FWD

Typical rate of fall of forward

and reverse recovery current as a
function of collector current
dlo/dt,dl,ec/dt = f(Ic)

Boost

neutral point IGBT and half bridge FWD

Figure 18 FWD

Typical rate of fall of forward
and reverse recovery current as a

function of IGBT turn on gate resistor
dlo/dt,dlrec/dt = f(Rgon)

70-W612M3A600SC-M200E

datasheet

10000 _25000
2 2 dig/dt y cozz:
< < \ ot _
N N —
558000 520000
i
1
[l
[
6000 15000 %
|I
3
3
k]
4000 10000
2000 5000
\
0 0
0 200 400 600 800 1000 'c(A) 1200 0 2 4 6 8 Ron(2) 10
At At
Tj= 25/125 T T = 25/125 T
Vee= 350 \% Vg = 350 \%
Vge = +15 \% Ir= 600 A
Rgon = 2 Q Vge = +15 \%

Figure 19 IGBT

IGBT transient thermal impedance
as a function of pulse width

Figure 20 FWD

FWD transient thermal impedance
as a function of pulse width

Zingn = 1(tp) Zingn = 1(tp)
10° 10°
& N
| _H—=TTT] | =TT
10" = 10
1 /;/ ==
// A
//’ Ll 4
W T LT
/ A
X D=05 X D=05
102 0,2 1 10° 0,2 =
0,1 H 0,1
0,05 T 0,05 i
L L+ 0,02 L 0,02
0,01 0,01
|+ 0,005 | LT 0,005
0.000 0.000
10° T T T = . 10° T T T T
10° 10* 10° 10? 10" 10° 0 O g 10° 10* 10° 10? 10" 10° T
At At
D= tp/T D= tp/T
Ringr = 0,14 KIW Rinn = 0,14 KIW

IGBT thermal model values

R (C/W)
0,02
0,04
0,03
0,04
0,01

Tau (s)
8,94
2,07
0,29
0,05
0,01

copyright Vincotech
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FWD thermal model values

R (C/W)
0,02
0,04
0,04
0,04
0,01

Tau (s)
6,10
1,41
0,18
0,03
0,00
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Boost
neutral point IGBT and half bridge FWD
Figure 21 IGBT Figure 22 IGBT
Power dissipation as a Collector current as a
function of heatsink temperature function of heatsink temperature
Piot = f(Th) Ic = f(Tn)
1400 700
5 <
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Figure 23 FWD Figure 24 FWD
Power dissipation as a Forward current as a
function of heatsink temperature function of heatsink temperature
Piot = f(Th) e = f(Th)
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Reverse bias safe operating area

Boost

neutral point IGBT

Figure 25 IGBT

lc=1(Vce)
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Uccminus: Uccplus

Switching mode :
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Thermistor

Typical NTC characteristic
as a function of temperature
Rt =f(T)

NTC-typical temperature characteristic
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Switching Definitions half bridge IGBT

General conditions

T = 125
Rgon = 05Q
R goft = 05Q
Figuro 2 halfbridge IGBT
Turn-off Switching Waveforms & definition of t doff » LEoff Turn-on Switching Waveforms & definition of t 4o, teon
(teor = integrating time for E ) (teon = integrating time for E )
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V¢ (100%) = 350 \Y, V¢ (100%) = 350 \Y
Ic (100%) = 591 A Ic (100%) = 591 A
taorr = 0,37 us tdon = 0,26 us
teoft = 0,93 us teon = 0,51 us
Figure 3 half bridge IGBT Figure 4 half bridge IGBT
Turn-off Switching Waveforms & definition of t ¢ Turn-on Switching Waveforms & definition of t |
150 4 200
%
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Switching Definitions half bridge IGBT

Figure 5 half bridge IGBT

Turn-off Switching Waveforms & definition of t Eoff

Figure 6 half bridge IGBT

Turn-on Switching Waveforms & definition of t g,

125 4 125
% P I 106 % Eon
100 Eon 100 L
75 75
50 4 50
25 25
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Veeao / Vee 10% VeE 3%
0 0 et
tEoff tEon
-25 : ‘ 25 ‘ ‘
438 5 52 54 56
0.2 0 0.2 0.4 0,6 08 time (us) 1 time(us)
Pois (100%) = 206,68 kw Pon (100%) = 206,68 kw
Eor (100%) = 30,27 mJ Eqn (100%) = 12,81 mJ
teoft = 0,93 us teon = 0,51 us
Figure 7 half bridge IGBT Figure 8 neutral point FWD
Gate voltage vs Gate charge (measured) Turn-off Switching Waveforms & definition oft
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Figure 9

neutral point FWD

Turn-on Switching Waveforms & definition of t

Figure 10

datasheet

neutral point FWD

orr Turn-on Switching Waveforms & definition of t =~ gec
(tor = integrating time for Q ) (terec= integrating time for E o)
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half bridge IGBT switching measurement circuit
Figure 11
15%
o
T
18% E{ ZEDI
1 l[—< o Qe R
4 oo
700V ;D T3 Lioad C\p
T4 D -

CR2

copyright Vincotech 22

Revision: 4



70-W612M3A600SC-M200E
\sﬂfi ncotech datasheet

Switching Definitions neutral point IGBT

General conditions

T = 125
Rgon = 20
Rgoff = 20
Figure 1 neutral point IGBT Figure 2 neutral point IGBT
Turn-off Switching Waveforms & definition of t doff » LEoff Turn-on Switching Waveforms & definition of t 4o, teon
(teor = integrating time for E ) (teon = integrating time for E )
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Ic (100%) = 592 A Ic (100%) = 592 A
taorr = 0,23 us tdon = 0,25 us
tEoff = 0,58 us tEon = 0138 us
Figure 3 neutral point IGBT Figure 4 neutral point IGBT
Turn-off Switching Waveforms & definition of t ¢ Turn-on Switching Waveforms & definition of t |
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Switching Definitions neutral point IGBT
Figure 5 neutral point IGBT Figure 6 neutral point IGBT
Turn-off Switching Waveforms & definition of t Eoff Turn-on Switching Waveforms & definition of t g,
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Figure 7 neutral point IGBT Figure 8 half bridge FWD
Gate voltage vs Gate charge (measured) Turn-off Switching Waveforms & definition oft
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Figure 9 half bridge FWD Figure 10
Turn-on Switching Waveforms & definition of t =~ gec

Turn-on Switching Waveforms & definition of t arr
(terec= integrating time for E )

half bridge FWD

(o= integrating time for Q )
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neutral point IGBT switching measurement circuit
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Ordering Code and Marking - Outline - Pinout

Ordering Code & Marking

Version

Ordering Code

in DataMatrix as

in packaging barcode as

Standard

70-W612M3A600SC-M200E

M200E

M200E

3168
101 i i1 i 0
88 13 88 B 88
g e |
216 217 i
eV &™
5 . e e 1 A
55 RE [ Jels IBEE
. o IR L, 17 @
1 _ s ol megam a1Gli=s
I HH -+ (S
19, 110 i 1o g Jes |y MRQJS0T ET
- aw - - - » -
o ‘ i . o o 2
£ i 7 g 3 g
=13 -
H
1= IA e
J2 i -
=11
- ] LEL
T [ _ s
it 3
oJ 2 =]
- (f‘ fa - O N
T J L = J
2
i 285
I}
Phiable Pintaile
Fin * Y Fin X Y Centerling of press-fit pinheac
11 6,75 282 126 | 10585 | 684
12 6,75 321 129 | 1055 | T78ES
13 22 25 130 | 1055 | 8155 - I N
A I L P P sl 1
14 22 482 131 | 14095 | e6s /T l| ]l 'l .| J"l |”] II i =t
=
15 50,75 292 13 | 14305 | 664 = L— = - o L— L — — “_q’.'_{
16 50,75 321 1m | 1405 | 78ES
1T 452 45 13 | 1405 | 8155
18 462 4389 135 | 16865 | 867
19 1,85 684 13 | 16865 | 898
110 485 684 137 | 18525 | 282
11 45 7885 | 138 | 18525 | 321
112 45 8155 | 138 | 1eea 48
Power connection table Power connection table
113 | 3818 68.4 140 | 198 1839
Pir X : Pn X Y
114 | 4208 6.4 141 | 2275 | 292
115 | ses | 7ees | 1e2 | zmams | a 21 0 u 210 101 104
116 335 B155 143 2482 46 22 22 0 21 123 1104
147 | &768 867 144 | 2482 452 23 44 0 212 145 110.4
118 | 6765 8338 145 | 20385 | 684 24 C 1104 213 202 0
119 | s425 292 146 | 20885 | e6e — =
25 22 o4 214 bl 0
120 | w425 321 147 | 2065 | T78ES
5 A4 104 215 246 0
12 988 48 148 | 2065 | s155
7 i 0 o ) 0.4
12 938 483 149 | 28195 | 664 2 0 g 21 AL 1104
123 | 15175 | 202 150 | 24405 | e84 28 123 0 ral iz 1104
124 | 15175 3z 151 2415 7865 29 145 0 218 246 1104
125 | 1472 45 152 | 2415 | 8155
126 | 1472 488 153 | 26385 | 867
127 | 1egs | e 154 | 26985 | 898
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Ordering Code and Marking - Outline - Pinout

DC+

-
2.4,2.10, 2.16
DC+desat 1.17,4.18

™ J D1
63 111,115

EZ 112,116 st
NEUTRAL desat 1.19,1.20
D2

NEUTRAL Phased
2.5,2141,217 21,2.2,2.3
T2 = — 13
G2 110,143 ©1 1.3,1.7
Ez 19,114 E1 1.4,18
T4 J D4
G4 12,16
E4. 11,15
DC-
2.6,2.12,2.18 ﬂ'
i NTC
1.17,1.18

Note: DC link and neutral pins are common for the 3 phases.

Pin
DC+
=
2.4,2.10,2.16 i
DC+ desat 1.39,1.40

T

G3 1.29,1.33
E3 1.30,1.34

NEUTRAL desat 1.41,1.42
D2

]

NEUTRAL Phase2

2.5,2.11, 2.7 2.7,28,29

T2 =—
G2 1.28,1.31
E2 127,132
D4
G4 1.
E4 1.
DC-
2.6,2.12,2.18 4
l i NTC
1.35,1.36

70-W612M3A600SC-M200E
datasheet

2.4,2.10,2.16

DC+desat 1.61,1.62

T

G3 1.47,1.51
E2 1.48,1.52

NEUTRAL desat 1.63,1.64
D2

D1

NEUTRAL Phase3

25,211,247 2,18, 2.14,2.15

T2
G2 1.46,1.49
EZ 1.45,1.50

DC-
2.6,2.12,2.18 ﬂr

NTC

1.53,1.54
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DISCLAIMER

The information given in this datasheet describes the type of component and does not represent assured characteristics. For tested
values please contact Vincotech.Vincotech reserves the right to make changes without further notice to any products herein to improve
reliability, function or design. Vincotech does not assume any liability arising out of the application or use of any product or circuit
described herein; neither does it convey any license under its patent rights, nor the rights of others.

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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