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Features

e Mixed voltage NPC

e Low inductive

e High power screw interface

e Integrated DC-snubber capacitors

Target Applications

70-W212NMA300SC-M208P

e Solar inverter
e UPS
e High speed motor drive

datasheet

1200V/300A

flow SCREW 4w h ng

e 70-W212NMA300SC-M208P

]
]

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 270
DC collector current | T=Tjmax A
¢ = T.=80C 344
Repetitive peak collector current lcpuise tp limited by Tjmax 900 A
Tp=80C 646
Power dissipation per IGBT P, T;=Tjmax w
pationp ot = T,280T 979
Gate-emitter peak voltage Vee +20 \%
o tsc Ti<150C 10 us
Short circuit ratings
9 Vee  |Vees15V 800 v
Turn off saf t RBSOA | Vee max = 1200V 600
urn off safe operating area (| ) cmax Ty ma= 150C
Maximum Junction Temperature T;max 175 T
neutral point FWD (D2, D3)
Peak Repetitive Reverse Voltage Vegm T=25T 600 \%
T,=80TC 244
DC forward current 3 T=T;max " A
T.=80C 331
Surge forward current lesm 698 A
t, = 10 ms, sine halfwave T,j< 150C
12t-value 1%t 2440 As
Repetitive peak forward current lFRM tp=1ms T,; <150C 600 A
T,=80TC 357
Power dissipation per FWD Prot Ti=Timax ' w
T.=80C 541
Maximum Junction Temperature Tjmax 175 T
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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 252
DC collect t | T=Tjmax A
collector curren c =T; T.280C 323
Repetitive peak collector current Icputs t, limited by Tjmax 900 A
Tp=80C 476
Power dissipation per IGBT P, T;=Tjmax w
pation b ot = 7,280 721
Gate-emitter peak voltage Vee +20 \%
o tsc Ti<150C 6 ps
Short circuit ratings
9 Vee  |Vees15V 360 v
Turn off saf t RBSOA I Vee max = 1200V 600 A
urn off safe operating area (| ) cmax Tyjma= 150C
Maximum Junction Temperature Tjmax 175 T
half bridge FWD (D1, D4)
Peak Repetitive Reverse Voltage VRRM T=25T 1200 \Y
T,=80C
DC forward current 3 T=T;max " 222 A
T.=80C 294
Surge forward current lesm 1720 A
t,=10ms, sin 180° T=150C
12t-value 12t 3700 A%s
Repetitive peak forward current IFRM t, limited by Tymax 900 A
T,=80C
Power dissipation per FWD Piot T=Tjmax n 476 W
T.=80C 722
Maximum Junction Temperature Tijmax 175 T
DC link Capacitor
Max.DC voltage Vuax Tc=25T 630 \%
General Module Properties
Material of module baseplate Cu
Material of internal isulation Al,O4
Thermal Properties
Storage temperature Tsig -40...+125 T
Operation temperature under switching condition Top -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 by Vincotech 2 Revision: 5
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Characteristic Values
Parameter Symbol Conditions Value Unit
V,[V] or Ic [A] or
zGE m o VeeMor |k [Aor i Min Typ Max
- Vos [V] b [A
half bridge IGBT (T1,T4)
" — Tji=25C 5 58 6,5
Gate emitter threshold voltage Veew [Vee=Vee 0,012 T}::LSO‘C \%
. . Tji=25C 1,6 2,03 2,4
Collector-emitter saturation voltage Veegsat 15 300 Ti=150C 229 \%
o y - Tj=25C 06
Collector-emitter cut-off currentincl. FWD lces 0 1200 Ti=150C mA
omi Tji=25C 3000
Gate-emitter leakage current lges 20 0 Ti=150C nA
Integrated Gate resistor Rgint 25 Q
~ . Tji=25C 201
Turn-on delay time tdon) Ti—150C 212
ot Ti=25C a2
Rise time t Ti—150C 50 s
] . Tji=25C 260
Turn-off delay time taor) Rgoff=1Q Ti—150C 318
_ +15 350 300 —J—._
Fall time t Rgon=1Q Tj=25C 50
Tj=150C 82
) Tj=25T 8
Turn-on energy loss per pulse Eon Ti—150C 1 W
Ti=25C 9 mws
Turn-off energy loss per pulse Eoft Ti=150C 16
Input capacitance Cies 17600
Output capacitance Coss  |[F=1IMHZz 0 25 Tj=25C 1160 pF
Reverse transfer capacitance Crss 940
Gate charge Qoate +15 960 300 Tj=25C 1400 nC
Thermal resistance chip to heatsink per chip Rpon  |Thermal grease 0,15
thickness<50um KIw
Thermal resistance chip to case per chip Rpic  |A=1W/mK 0,10
neutral point FWD (D2, D3)
Tji=25C 1,2 1,61 2,2
FWD forward voltage Ve 300 Tj=150C 158 \%
Tji=25C 180
Peak reverse recovery current |rRMm Ti—150C 217 A
: Tji=25C 154
Reverse recovery time tr Ti—150C 274 ns
— Tj=25C 14
Reverse recovered charge Qr Rgon=1Q +15 350 300 Ti—150C P pc
di(rec)max] Tj=25T 2014
Peak rate of fall of recovery current Tt Ti—150C 1364 Alus
Tj=25T 3
Reverse recovered energy Erec Tj=150C 5 mWs
Thermal resistance chip to heatsink per chip Rpon  |Thermal grease 0,27
thickness<50um KIw
Thermal resistance chip to case per chip Rpic  |A=1W/mK 0,18
neutral point IGBT (T2, T3)
Gate emitter threshold voltage Veewy  [Vee=Vee 0,0048 %iﬁgf 5 58 6 v
. . Tji=25C 1 1,59 2,2
Collector-emitter saturation voltage Veegsat 15 300 Ti=150C 182 \%
o P Tj=25C 0.1
Collector-emitter cut-off incl FWD lces 0 600 Ti=150C mA
omi Tj=25C 3000
Gate-emitter leakage current lees 20 0 Ti=150C nA
Integrated Gate resistor Rgint 1 Q
] . Tj=25C 179
Turn-on delay time tdon) Ti—150C 185
- Tj=25T 29
Rise time t Ti—150C 3 s
] . Tj=25C 231
Turn-off delay time Lo Rgoff=1 Q Tj=150C 258
_ +15 350 300 —
Fall time t Rgon=1Q T!—ZSC 43
Tj=150C 65
- Tj=25C 4
Turn-on energy loss per pulse Eon Ti—150C 7 W
Ti=25C 8 mws
Turn-off energy loss per pulse Eoft Ti=150C I
Input capacitance Cies 18800
Output capacitance Coss  |[F=1IMHZz 0 25 Tj=25C 1200 pF
Reverse transfer capacitance Crss 580
Gate charge Qoate 15 480 75 Tj=25C 1860 nC
Thermal resistance chip to heatsink per chip Rpon  |Thermal grease 0,20
thickness<50um KIw
Thermal resistance chip to case per chip Rpic  |A=1W/mK 0,13
copyright by Vincotech 3 Revision: 5
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Characteristic Values
Parameter Symbol Conditions Value Unit
V,[V] or Ic [A] or
zGE m o VeeMor |k [Aor i Min Typ Max
- Vos [V] b [A
half bridge FWD (D1, D4)
Tj=25T 1 2,28 29
FWD forward voltage Ve 300 Ti=150C 240 \%
Tj=25C 480
Reverse leakage current Iy 1200 Ti=150C HA
Tj=25C 309
Peak reverse recovery current |lrrM Ti=150C 384 A
. Tj=25C 62
Reverse recovery time tr Ti=150C 152 ns
- Tj=25T 18
Reverse recovered charge Qn Rgon=1Q +15 350 300 Ti=150C % uc
di(rec)max] Ti=25T 14916
Peak rate of fall of recovery current Ti=150C 10204 Alps
Tj=25C 4
Reverse recovery energy Erec Ti=150C 9 mws
Thermal resistance chip to heatsink per chip Ry |Thermal grease 0,20
lickness<50um K/w
Thermal resistance chip to case per chip Ripc  |A=1W/mK 0,13
DC link Capacitor
C value C 2*0,68 HF
Stray inductance of on board capacitors ESL 26/2 nH
Series resistance of on board capacitors ESR 1472 mQ
Thermistor
Rated resistance R Tj=25C 22000 Q
Deviation of Ry AR/R |R100=1486 Q Tj=100C -5 5 %
Power dissipation P Tj=25C 200 mw
Power dissipation constant Tj=25C 2 mwW/K
B-value Bsiso) [Tol. £3% Tj=25C 3950 K
B-value Byzsi00) |Tol. +3% Tj=25C 3996 K
Vincotech NTC Reference Tj=25C B
Module Properties
Module inductance (from chips to PCB) Lsce 5 nH
Module inductance (from PCB to PCB using Intercon board) Lsce 3 nH
Resistance of Intercon boards (from PCB to PCB using Intercon board) RCCy4ep Tc=25%, per switch 15 mQ
" Screw M4 - mounting according to valid application note
Mounting torque M 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
K . Screw M6 - mounting according to valid application note
Terminal connection torque M FSWBL-4TY -M-*-HI 25 5 Nm
Weight G 710 g
copyright by Vincotech 4 Revision: 5



v .
Vincotech

70-W212NMA300SC-M208P

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
800 800
600 600
—
400 400
S
200 200
] 0
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 Typic al FWD forward current as
lc=f(Vgg) a function of forward voltage
Ir = (Vi)
350 1000
?; <
" 300 =
800
250
600
200
150 /
400
Ti = Tima25CT
100 T)= Tjnac25C
200
° / Tj=25¢C T,=25C
—
0 0
0 2 4 6 8 10 Ve (V) 12 0 05 1 15 2 25 Ve V) 3
At At
th= 350 'S th= 350 'S
Vee = 10 \Y
copyright by Vincotech Revision: 5
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Buck

half bridge IGBT and neutral point FWD

Figure 5 IGBT Figure 6 IGBT

Typical switching energy losses Typic al switching energy losses
as a function of collector current as a function of gate resistor
E =1(lc) E =f(Rg)
30 ; ; ; _30
’;.,? | | | 2 Eon vigh T
E | ! ! Eatrign 7 £
w

-—- 25
Eon high 7

,,,,, o -~ __

EotfLow T

15

Eontow T

EoffLow T

whk-2s"Z___ A~ _____1_ - __

T |
| |
| |
| |
| |
| |
| |
| |
| |
600 0 2 4 6 8 10

1c(A) Ra(2)

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 = 1 Q Ic= 300 A
Rgoﬁ = 1 Q
Figure 7 FWD Figure 8 FWD
Typical reverse recovery energy loss Typic al reverse recovery energy loss
as a function of collector current as a function of gate resistor
Erec = f(lc) Erec = f(RG)

8 8

% Erec High | g
\u.I w
6 6
4 4
Erec High T
Erec Low T
e e S i e I e e
0 0
0 100 200 300 400 500 | (a) 600 0 2 4 6 8 Ry 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 = 1 Q Ic= 300 A

copyright by Vincotech 6 Revision: 5
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Buck

half bridge IGBT and neutral point FWD

Figure 9 IGBT Figure 10 IGBT

Typical switching times as a Typic al switching times as a
function of collector current function of gate resistor
t=1f(lc) t=1f(Rg)

1c(A) Ra(2)

With an inductive load at With an inductive load at
Tj= 125 T Tj= 125 T
Vee = 350 \Y Vee = 350 \Y
Vee= +15 \Y Vee= +15 \Y
Rgon = 1 Q Ic= 300 A
Rgoft = 1 Q
Figure 11 FWD Figur e 12 FWD
Typical reverse recovery time as a Typic al reverse recovery time as a
function of collector current function of IGBT turn on gate resistor
t, = f(Ic) tr = f(Rgon)

04 04

_ _ tir High T
- tr high T - /
03 — 03
/ t” Low T
02 02
Irr Low T
01 ] 01
00 0,0
0 100 200 300 400 500 | (a) 600 0 2 4 6 8 R 1

At At
Tj= 25/125 T T= 25/125 T
Vee = 350 \Y Vg = 350 \Y
Vee= +15 \Y Ie= 300 A
Rgon 1 Q Vee= +15 \Y
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Figure 13 FWD

Typical reverse recovery charge as a
function of collector current

Buck

half bridge IGBT and neutral point FWD

70-W212NMA300SC-M208P

datasheet

Figure 14 FWD

Typic al reverse recovery charge as a
function of IGBT turn on gate resistor

er = f(IC) er = f(Rgon)
40 30
g . g
£ It High T| e
© / © 25 \
\
30 R Qrrvigh T
20
2 er Low T 15
| — \
\
Y Qrriowt
10
10
5
0 0
0 150 300 450 Ic(A) 600 2 4 8 Ren(@) 10
At At
Tj= 25/125 T T= 25/125 T
Vee = 350 \Y Vg = 350 \Y
Vee= +15 \Y Ie= 300 A
Rgon = 1 Q Vee= +15 \Y
Figure 15 FWD Figur e 16 FWD
Typical reverse recovery current as a Typic al reverse recovery current as a
function of collector current function of IGBT turn on gate resistor
Irrm = f(Ic) lrrm = f(Rgon)
300 300
< IrrM High 1 2
_250 - 250
IRRM Low T
200 / / 200 \
150 150
W\
100 100
IRRM Low T I ——
50 50
0 0
0 100 200 300 500 1e(A) 600 2 4 8 Ryon(2) 10
At At
Tj= 25/125 T T= 25/125 T
Vee = 350 \Y Vg = 350 \Y
Vee= +15 \Y Ie= 300 A
Rgon = 1 Q Vee= +15 \Y
copyright by Vincotech Revision: 5
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Buck

half bridge IGBT and neutral point FWD

Figure 17 FWD
Typical rate of fall of forward

and reverse recovery current as a

function of collector current

dly/dt,dlec/dt = f(IC)

Figure 18 FWD

Typic al rate of fall of forward

and reverse recovery current as a
function of IGBT turn on gate resistor
dlo/dt,dlrec/dt = f(Rgon)

. 12000 10000
g dlree/dtr—oxr E dlec/dt
< <
- diydt+ = diy/dt ¢
% 10000 3
o & 8000
8000
'_‘____“.._--""' 6000
““"a‘.w
6000 o
-n"“"
- 4000
l""
4000 o
o
\
2000
2000
0 0
0 100 200 300 400 500 | (n 600 0 2 4 6 Rgon(2) 10
At At
Tj= 25/125 T T = 25/125 T
Vce= 350 \% Vg = 350 \%
Vge = +15 \% Ir= 300 A
Rgon = 1 Q Vee = +15 \Y
Figure 19 IGBT Figure 20 FWD

IGBT transient thermal impedance
as a function of pulse width

FWD transient thermal impedance
as a function of pulse width

Zingn = 1(tp) Zingn = 1(tp)
10° 10°
N 3 i I
N b
— /'//
i ] i
10t = 10" H~ 7
b == 7
,/ —| 'l
R - // Z
/ / -
7 D=05 D=05
7 0,2 0,2
10° 01 ] 107 01
005 ] LT 0,05
0,02 0,02
—— 0,01 L+ 0,01
- 0,005 0,005
0.000 0.000
. : : : Ll o ‘ ‘ H‘ 1]
10° 10* 10° 10° 10* 10° o O g 10° 10 10° 10° 10° 10° o O
At At
D= t/T D= /T
Rthan = 0,15 KW Rinn = 0,27 KW

IGBT thermal model values

R (C/W)  Tau(s)

0,04 3,0E+00
0,03 4,9E-01
0,04 5,7E-02
0,02 1,4E-02
0,01 5,7E-04

copyright by Vincotech

FWD thermal model values

R (C/W) Tau (s)

0,02 9,7E+00
0,06 1,8E+00
0,04 3,0E-01
0,09 4,3E-02
0,04 9,8E-03

Revision: 5
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Buck

half bridge IGBT and neutral point FWD

Figure 21 IGBT Figure 22 IGBT
Power dissipation as a Colle ctor current as a
function of heatsink temperature function of heatsink temperature
Piot = f(Th) Ic = (Th)
1200 400
B 3
E Y
1000
300
800
600 200
400
100
200
[ . . 0 ; .
0 50 100 150 T,(°C) 200 0 50 100 150 T, (°C) 200
At At
Tj= 175 T T= 175 T
Vee= 15 \Y
Figure 23 FWD Figur e 24 FWD
Power dissipation as a Forward current as a
function of heatsink temperature function of heatsink temperature
Piot = f(Th) e = f(Th)
800 400
g g
| =
600 - 300
400 200
200 100
0 ! 0
0 50 100 150 T (OC) 200 0 50 100 150 T (OC) 200
At At
T= 175 T Ti= 175 T
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Buck
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
lc=f(Vee) Vee = f(Qg)
<187 y
< S / /
- 8
> 16 /
" v 240V
I/ 14 |
/ 960V
10|/ 12
7
4
10 -
10!
8 4
0 6 /
10
4 4
10" 2
0 ! !
0 400 800 1200 1600 2000 2400
10° 10! 10° 10° Vee(V) Qg (nC)
At At
D= single pulse lc = 300 A
Th= 80 °C
Vee = +15 \%
Ti= Timax °C
Figure 27 IGBT
Reverse bias safe operating area
lc=f(Vce)
700
<
=< IC MAX
600 N
2
500 Rk
400
\
300 =
\ g
8
\ >
200 \
100 - \
0
0 200 400 600 800 1000 1200 1400
VCE(V)
At
T = Timax25 °C
Uccminus:Uccplus
Switching mode : 3 level switching
copyright by Vincotech 11 Revision: 5
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Boost
neutral point IGBT and half bridge FWD
Figure 1 IGBT Figure 2 IGBT
Typical output characteristics Typic al output characteristics
lc =f(Vce) lc =f(Vce)
1000 1000
800 800
600 / 600
—
400 400
200 200
0 ]
0 1 2 3 4 Vee (V) 5 0 1 2 3 4 Ve (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 Typic al FWD forward current as
Ic = f(Vee) a function of forward voltage
Ir = f(Ve)
350 1000
?:, <
300 / =+ T,= 25T /
800
250
T)= Tjnac25C
20 600
150
400
100
T = Tjnar25C Tj=25TC 20
) J/
0 0 -
0 2 4 6 8 10 vy (v 12 0 1 2 3 4 Ve(v) 5
At At
th= 350 'S th= 350 'S
Vee = 10 \Y
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Boost

neutral point IGBT and half bridge FWD

Figure 5 IGBT Figure 6 IGBT
Typical switching energy losses Typic al switching energy losses
as a function of collector current as a function of gate resistor
E =1(lc) E =f(Rg)
20 T T T _0 T -
5 | | | g | I Eon High T
E } } } ot vigh \E }
w | | | |
| | | | Eon Low T
| | | |
L R |
|
Euff Low T |
|
Eon High T|
10 _Eotthiont_ _ _
Eqriont EoftLow T
5
0
0 100 200 300 400 500 |.(A) 600 0 2 4 6 8 Re(Q2) 10
With an inductive load at With an inductive load at
Tj= 25/125 T Tj= 25/125 T
Vee = 350 \% Vee = 350 \Y
Vee= +15 \% Vee= +15 \Y
Rgon = 1 Q Ic= 300 A
Rgoﬁ = 1 Q
Figure 7 FWD Figure 8 FWD
Typical reverse recovery energy loss Typic al reverse recovery energy loss
as a function of collector current as a function of gate resistor
Erec = f(lc) Erec = f(RG)
15 ; 10 ; ;
& | g |
\;% : Erec High T| é :
W | w |
12 ———m——————— ==
| Erec High T
|
9 |
T
| |
| |
| |
6 4 | |
| |
: ! Erec Low T
|
: | : | |
| | |
| | |
| | |
0 | 0 | |
0 100 200 300 400 500 600 0 2 4 6 8 10
e (A R (2)
With an inductive load at With an inductive load at
Tj= 25/125 T Tj= 25/125 T
Vee = 350 \% Vee = 350 \Y
Vee= +15 \% Vee= +15 \Y
Rgon = 1 Q Ic = 300 A
13 Revision: 5
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Figure 9

Typical switching times as a
function of collector current

t=1f(lc)

Boost

neutral point IGBT and half bridge FWD

Figure 10 IGBT

IGBT

Typic al switching times as a

70-W212NMA300SC-M208P

function of gate resistor

t=f(Rg)

datasheet

t(us)

t(us)

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

With an inductive load at With an inductive load at
Tj= 125 T Tj= 125 T
Vee= 350 \% Vee = 350 \%
Vge = +15 \% Vee= +15 \%
Rgon = 1 Q Ic = 300 A
Rgoﬂ = 1 Q
Figure 11 FWD Figure 12 FWD
Typical reverse recovery time as a Typic al reverse recovery time as a
function of collector current function of IGBT turn on gate resistor
tfl’ = f(lc) tfl’ = f(RQOI'I)

02 08

E tr High T E e High T

02 // 06

Irr Low T
01 04
// trtowT
01 1 02
00 0
0 100 200 300 400 500 | .(A) 600 0 2 4 6 8 Ryon(2) 10

At At
Tj= 25/125 T T= 25/125 T
Vee= 350 \% Vg = 350 \%
Vge = +15 \% Ie= 300 A
Rgon = 1 Q Vee= +15 \%
copyright by Vincotech 14 Revision: 5
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Boost
neutral point IGBT and half bridge FWD
Figure 13 FWD Figure 14 FWD
Typical reverse recovery charge as a Typic al reverse recovery charge as a
function of collector current function of IGBT turn on gate resistor
er = f(IC) er = f(Rgon)
50 40
—~ |
Q Qrr igh T c
E; / o E Qrr igh T
© o
40
30
30
er Low T
// *
—_
2 er Low T
10
10
0 0
] 100 200 300 400 500 | (a) 600 0 2 4 6 8 R
At At
Tj= 25/125 T T= 25/125 T
Vee = 350 \Y Vg = 350 \Y
Vee= +15 \Y Ie= 300 A
Rgon = 1 Q Vee= +15 \Y
Figure 15 FWD Figur e 16 FWD
Typical reverse recovery current as a Typic al reverse recovery current as a
function of collector current function of IGBT turn on gate resistor
Irrm = f(Ic) lrrm = f(Rgon)
600 500
- <
< H
: 3
IrRM High 400
450 —
IRRM Low T
/ 300
300
A
200
/ IReM High T \
150 T
IRRM Low T
100
0 0
0 100 200 300 400 500 1e(A) 600 0 2 4 6 8 R gon(2) 10
At At
Tj= 25/125 T T= 25/125 T
Vee = 350 \Y Vg = 350 \Y
Vee= +15 \Y Ie= 300 A
Rgon = 1 Q Vee= +15 \Y
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Boost

neutral point IGBT and half bridge FWD

Figure 17 FWD Figure 18 FWD

Typical rate of fall of forward Typic al 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
dlg/dt,dl,e./dt = f(Ic) dlp/dt,dlec/dt = f(Rgon)
20000 __ 25000
'g dl/dt + 2 dle /dt +
2 2 digfdt -
s 3
-.5§ 'is 20000
15000
15000
10000
10000
5000
5000
0 0
0 100 200 300 400 500 1e(A) 600 0 2 4 6 8 Rgn(2) 10
At At
Tj= 25/125 T T= 25/125 T
Vee = 350 \% Vg = 350 \Y
Vee= +15 \% Ie= 300 A
Rgon = 1 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°
g g
Ni =t NE =
A :;; = ____/,//f;/'
10" 10"
72 =
Iy i /g
/ f
//I /
D=0,5
/ 0,2 / D=0,5
102 0:1 1027 0,2 1
0,05 0,1
L] 0,02 1] 005 |
L / 0,01 / 0,02 il
= 0,005 L— 0,01
0.000 0,005
[T | / 0.000
10° T T T T 10° T T T T T
10° 10* 10° 10? 10* 10° w0 ' ) 10 10° 10" 10° 10? 10* 10° w0 ® 10*
At At
D= tp/T D= tp/T
Ringn = 0,20 KIW Ringn = 0,20 KIW
IGBT thermal model values FWD thermal model values
R (C/W)  Tau(s) R (C/W) Tau (s)
0,02 9,7E+00 0,01 1,0E+01
0,06 1,9E+00 0,04 1,6E+00
0,03 3,6E-01 0,05 3,0E-01
0,06 4,3E-02 0,07 4,5E-02

copyright by Vincotech 16 Revision: 5



v
\ Vincotech

70-W212NMA300SC-M208P

datasheet
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neutral point IGBT and half bridge FWD
Figure 21 IGBT Figure 22 IGBT
Power dissipation as a Colle ctor current as a
function of heatsink temperature function of heatsink temperature
Piot = f(Th) Ic = f(Tn)
1000 400
g g
2 >
800
300
600
200
400
100 -
200
0 0
0 50 100 150 Th(°C) 200 0 50 100 150 Th(°C) 200
At At
T= 175 °C T= 175 °C
Vee= 15 \Y
Figure 23 FWD Figur e 24

Power dissipation as a
function of heatsink temperature

FWD
Forward current as a

function of heatsink temperature
Piot = f(Tn) Ir = (Tn)
1000 400
g 2
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300 -
600 -
200
400 4
100
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0 T T
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0 50 100 150
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neutral point IGBT

Figure 25 IGBT

Reverse bias safe operating area

lc=1(Vce)
1400 -
<
= I
1200 'C MAX
o
I
y |\ 5
1000 | ] \ =
g
800 \ .
<
=
\ |8
600 - \
400 \
200 4 \
0 ‘ ‘
0 100 200 300 400 500 600 700
CE
At
T, = Tma25  °C

Uccminus: Uccplus

Switching mode : 3 level switching
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Figure 1

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

Thermistor

24000 NTC-typical temperature characteristic
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Switching Definitions half bridge IGBT

General conditions

Tj
Rgon
Rgoff

125
1Q
1Q

Figure 1 half bridge IGBT

Figure 2 half bridge IGBT

Turn-off Switching Waveforms & definition of t doff» LEoff Turn-on Switching Waveforms & definition of t 4o, teon
(teor = integrating time for E ) (tgon = integrating time for E )
150 200 +
% %
taoft Vee
150
100 -
GE 90% “TVcE 90%
VCE
Ie 100 A~ At
50 4 Vee
teott don
50 |
IC 1%
0 \“"\'/' —+Vee 10%
GE 0 A
-50 ‘ ‘ -50 ; ;
0,3 0 03 0,6 0,9 1,2 39 a1 43 45
time (us) ! ! ! ! time(us)
Vee (0%) = -15 \ Vee (0%) = -15 \%
Ve (100%) = 15 Y Ve (100%) = 15 \
Vc (100%) = 350 \% Vc (100%) = 350 \Y,
Ic (100%) = 400 A Ic (100%) = 400 A
Lot = 0,32 us tdon = 0,21 us
teoft = 1,04 us teon = 0,54 us

Figure 3 half bridge IGBT

Turn-off Switching Waveforms & definition of t ¢

Figure 4 half bridge IGBT

Turn-on Switching Waveforms & definition of t |

125 200 -
% fitjed Y
[ Vee ’ lc
100 4| L
150 -
IC 90%
75
100
Ic 60% Ic 90
50 1,
IC 40% 50 )
25 / VCE
\ M Ic 100
r 0
] N
-25 : : -50 T ]
41 42 43 4,4
01 02 03 04 05 time (us) 06 time(us)
V¢ (100%) = 350 \Y, V¢ (100%) = 350 \%
Ic (100%) = 400 A Ic (100%) = 400 A
= 0,08 us t,= 0,05 us
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Figure 5 half bridge IGBT Figure 6 half bridge IGBT
Turn-off Switching Waveforms & definition of t Eoff Turn-on Switching Waveforms & definition of t g,
125 4 125 4
% | %
o Pon Eon
off L
100 100 | — |
Post /
75 75
50 4 50
25 25
VGE 90% VGEIO% J VCES%
0
° Lot teon
T
25 ‘ 25 : :
39 41 43 45 47 49
-0.2 0.2 06 1 time (us) 14 time(us)
Post (L00%) = 140,00 kW Pon (100%) = 140,00 kw
Eoff (L100%) = 15,62 mJ Eon (100%) = 11,38 mJ
teoft = 1,04 us teon = 0,54 us
Figure 7 half bridge IGBT Figure 8 neutral point FWD
Gate voltage vs Gate charge (measured) Turn-of f Switching Waveforms & definition of t
20 - 150 4
>
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> 15
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5 4 trr
50 4
0 4
/ . Vy fitted
5 e —
/ lRR 10%
.10 4
50 —
-15 4 \ Z IRrM[90%
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Qg = 24727,79 nC
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Figure 9 neutral point FWD Figure 10 neutral point FWD
Turn-on Switching Waveforms & definition of t o Turn-on Switching Waveforms & definition of t =~ gec
(tor = integrating time for Q ) (terec= integrating time for E o)

150 150
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|d QU
100 gt r Eee |
/ 100 F
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0 L
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half bridge IGBT switching measurement circuit

Figure 11
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Switching Definitions neutral point IGBT

General conditions

Tj
Rgon
Rgoff

125
1Q
1Q

Figure 1 neutral point IGBT
Turn-off Switching Waveforms & definition of t

(teor = integrating time for E 4)

doff» LEoft

Figure 2
Turn-on Switching Waveforms & definition of t
(teon = integrating time for E )

neutral point IGBT

dons tEon

125 250 -
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50 100 f L
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V¢ (100%) = 350 \Y V¢ (100%) = 350 \Y,
Ic (100%) = 302 A Ic (100%) = 302 A
Lot = 0,23 us tdon = 0,19 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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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,
125 125
” le 156 % Pon Eon
Eon | L
100 - 100 -|
Por [/
75 75
50 50
25 4 25 |
Uge s Uge 10% —/_/ Uce 306
0 0
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25 : . -25
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Poir (100%) = 105,60 kW Pon (100%) = 105,6048 kW
Eqr (100%) = 11,52 mJ Eqn (100%) = 13,39 mJ
teoft = 0,58 us teon = 0,38 us
Figure 7 neutral point IGBT Figure 8 half bridge FWD
Gate voltage vs Gate charge (measured) Turn-of f Switching Waveforms & definition of t
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Figure 9 half bridge FWD
Turn-on Switching Waveforms & definition of t =~ o

(tqr= integrating time for Q )

Figure 10
Turn-on Switching Waveforms &
(terec= integrating time for E )

definition of t

datasheet

half bridge FWD
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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-W612M3A300SC-M208P M208P M208P
Driver pins
Pin X1 Y1 Function Group
11 45 7865 G1-1 m
12 45 81,55 E1-1 m
13 395 78,65 G1-2 m
14 395 81,55 E1-2 ™ Power connections. Low cument connectons
15 1,95 684 E21 T ME X2 ¥2 Function W X3 Y3 Function
SCIOW screw
16 4,85 684 G2-1 T
21 0 0 Phaso 31 314 898 | pce
17 39,15 684 G22 T2
22 2 0 Phase 32 814 898 | oce
18 42,05 684 E22 T2
23 a4 0 Phase 33 3ra 652 | CcE
19 2.2 46 G3-1 3
24 o 104 DC- 34 814 652 CE
1.10 2,2 489 E3-1 5]
25 22 1104 Neutra 35 T4 452 | Phase
1.1 46,2 46 G32 T3
26 44 10,4 DC- 16 a4 452 | Phase
1.12 46,2 489 E32 T3
a7 ara 206 | oc
113 | 675 292 Ed-1 T4
a8 814 2086 | oc
114 | 675 321 G4-1 T4
115 | 5075 292 E4-2 T4
Centerline of press-fit pinhead
116 | 5075 321 G4-2 T4
117 1945 30,15 Desat-DC+ [}
118 | 2455 | 3015 | DesatDC+
= H I
119 | 1945 | 4465 | Desat-GND o5 i ]—q_l_‘_l i
mm ’-u
120 | 2455 | 4465 | De = ! | 1 1 1213
. , sat-GND pamc =1
Rg LT T _1 = S
121 | 6765 86,7 NTC T 1 1 § = 1
122 | 6765 898 NTC
134,775
101
7= e
o] |
{‘-J =]
o
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Pinout
DC+ Neutral DC-
O NTC
) Neutral C” C==
DC+ DC+
E1-1 == T2 ] -—TE1-2 Neu
Gl1-1 == - G1-2
—_— [}n ol e
21 Y
-EZuZ E4-1
CE ‘@ T1 ] G2ad _CE . D4 - CE
Bl = & E3IK
E1-1 1 T4 |
1 r 3 1 D3 b |
Phase E31U = E3-2 Phase
o L D_eslath.\'D Gs'.z )
Neutral Neutral
e G4-1 G4-2 ==
- E4-1 l_ E4-2 =
Desat-DC+ 7
DC- ) @
Nenutral Neutral
Phase Phase Phase
Gx-1 to Gx-2 and Ex-1 to Ex2 shall be connected on customer PCB!
Wherex=1to 4
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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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