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VINcoMNPC X4

70-W212NMA400NB02-M209P62

1200 V/400 A

Features

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

e Solar inverter
e UPS
e High speed motor drive

Target Applications

e 70-W212NMA400NB02-M209P62

VINco X4 housing
L=

= =

=

Tj=25<T, unless otherwise specified

Maximum Ratings

Parameter Symbol Condition Value Unit
half bridge IGBT (T1, T4)
Collector-emitter break down voltage Vces 1200 \%
DC collector current Ic T=Tmax T,=80T 358 A
Pulsed collector current lcpuise t, limited by Tjmax 800 A
Power dissipation per IGBT Prot T=Tmax T,=80T 864 w
Gate-emitter peak voltage Vee +20 \%
o tsc Ti<150C 10 us
Short circuit ratings
9 Vee  |Vee=15V 800 v
Maximum Junction Temperature Tjmax 175 T
neutral point FWD (D2, D3)
Peak Repetitive Reverse Voltage Vegm T=25T 650 \%
DC forward current lrav T=T;max T,=80TC 232 A
Repetitive peak forward current IFRM t, limited by Tymax 600 A
Power dissipation per FWD Piot T=T;max T,=80TC 306 W
Maximum Junction Temperature Tjmax 175 T
copyright Vincotech 1 Revision: 1.2




v .
\ Vincotech

Tj=25T, unless otherwise specified

70-W212NMA400NB02-M209P62

Maximum Ratings

Parameter Symbol Condition Value Unit
neutral point IGBT (T2, T3)
Collector-emitter break down voltage Vces 650 \%
DC collector current Ic T=T;max T,=80TC 260 A
Pulsed collector current Icpuls t, limited by T;max 900 A
Power dissipation per IGBT Piot T=T;max T,=80TC 500 W
Gate-emitter peak voltage Vee +20 \%
Short circuit ratings \t/SCCC ;I'/,;l:SlOE:(\:/ 31600 li/S
Maximum Junction Temperature Tjmax 175 T
half bridge FWD (D1, D4)
Peak Repetitive Reverse Voltage VRrrM Tj2sT 1200 \%
DC forward current leav T=Tmax T,=80T 252 A
Surge forward current lesm T=25C 1720 A
t,=10ms, sin 180°

IPt-value 1’ Tj=150C 3700 A%
Power dissipation per FWD Prot T=Tmax T,=80CT 528 w
Maximum Junction Temperature T;max 175 T
General Module Properties
Material of module baseplate Cu
Material of internal isulation AI203
Thermal Properties
Storage temperature Teig -40...+125 T
Operation temperature under switching condition Top -40...+(Tjmax - 25) T
Insulation Properties
Insulation voltage Vis t=2s DC voltage 4000 \Y
Creepage distance min 12,7 mm
Clearance min 12,7 mm
Comparative tracking index CTI >200
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Characteristic Values

70-W212NMA400NB02-M209P62

Parameter Symbol Conditions Value Unit
V. [V] or Ic [A] or
Vee[V]
o {v} " VeeMor  |Ic[ATor u Min Typ Max
s Vos V] Io [A]
half bridge IGBT (T1, T4)
. - Tj=25C 55 6 6,5
Gate emitter threshold voltage Veemy |Vee=Vee 0,04 Ti=125C \%
—emi i Tj=25C 1 1,90 3
Collector-emitter saturation voltage Vee(san 15 400 Ti=125C 201 \%
—emi -~ i Tj=25C 2
Collector-emitter cut-off current incl. FWD lces 0 1200 Ti=150C mA
i Tj=25C 3000
Gate-emitter leakage current lces 20 0 Ti=125C nA
Integrated Gate resistor Ryint none Q
] . Tj=25C 120
Turn-on delay time (o) Ti=125C 121
o Tj=25C 22
Rise time t Ti=125C 23 s
] . Tj=25C 160
Turn-off delay time taofry Rgoff=1Q Ti=125C 193
_ +15 350 400 —
Fall time & Rgon=1 Q T=25C 45
Tj=125C 69
- Tj=25C 2,96
Turn-on energy loss per pulse Eon Ti=125C 5.40
Ti=25C 12,25 mws
Turn-off energy loss per pulse Eqif Ti=125C 1766
Input capacitance Cies 40000
Output capacitance Coss f=1MHz 0 25 Tj=25TC 8000 pF
Reverse transfer capacitance Ciss 680
Gate charge Qgate +15 600 400 Tj=25TC 932 nC
Thermal resistance chip to heatsink per chip Rinsn '1:(():0Mum preapplied 0,11
KW
. . . 100um grease
Thermal resistance chip to case per chip Rinic 1W/ng 0,13
neutral point FWD (D2, D3)
Tj=25TC 1,2 1,59 2,26
FWD forward voltage Ve 300 Ti=125C 148 \Y
Tj=25TC 245
Peak reverse recovery current Irrm Ti=125T 320 A
. Tj=25TC 132
Reverse recovery time tr Ti=125¢C 267 ns
- Tj=25C 16
Reverse recovered charge Qr Rgon=1 Q +15 350 400 Ti=125T 31 uc
di(rec)max Tj=25TC 8684
Peak rate of fall of recovery current It Ti=125T 3334 Alus
Tj=25TC 4,06
Reverse recovered energy Erec Ti=125C 781 mWs
Thermal resistance chip to heatsink per chip Rinn :I';OCOMum preapplied 0,31
KW
. . . 100um grease
Thermal resistance chip to case per chip Rinic TW/MK 0,36
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Characteristic Values

70-W212NMA400NB02-M209P62

Parameter Symbol Conditions Value Unit
V. [V] or Ic [A] or
V,
VGEM " VeeMor  |Ic[ATor u Min Typ Max
s Vos V] Io [A]
neutral point IGBT (T2, T3)
Gate emitter threshold voltage Veeany |Vee=Vee 0,0048 Ijzig;:t 51 5.80 6.4 \
Collector-emitter saturation voltage Veg(say 15 300 Ijzig;:{: 1,08 12; 23 v
Collector-emitter cut-off incl FWD lces 0 650 Ijzig;:t 22 mA
Gate-emitter leakage current lces 20 0 Ijzig;:t 3000 nA
Integrated Gate resistor Rgint Hzig;:t none Q
Turn-on delay time toon) Ijzig;:t 13;
- Tj=25T 32
Rise time t i
%:g%t 233‘; ns
Turn-off delay time Loy Rgoff=2 Q Ti=125T 262
+15 700 300 —
Fall ti Rgon=2 Q Tj=25TC 89
me h Tj=125C 123
Turn-on energy loss per pulse Eon Ijzig;:t gig
Tj=25T 10,19 mws
Turn-off energy loss per pulse Egit Ti=125¢C 1403
Input capacitance Cies 18480
f=1MHz 0 25 Tj=25T pF
Reverse transfer capacitance Cres 548
Gate charge Qgate 15 480 75 3000 nC
Thermal resistance chip to heatsink per chip Rinn :I};(g)Mum preapplied 0,19
KW
. . . 100um grease
Thermal resistance chip to case per chip Rinic TW/MK 0,22
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Characteristic Values

70-W212NMA400NB02-M209P62

Parameter Symbol Conditions Value Unit
V. [V] or Ic [A] or
V,
VGEm " VeeMor  |Ic[ATor u Min Typ Max
s Vos V] Io [A]
half bridge FWD (D1, D4)
Tj=25TC 2,21 2,76
FWD forward voltage Ve 300 Ti=125C 225 \%
Tj=25TC 0,48
Reverse leakage current I, 650 Ti=125T 56 mA
Tj=25TC 309
Peak reverse recovery current Irrm Ti=125C 201 A
) Tj=25T 66
Reverse recovery time t Ti=125¢C 136 ns
_ Tj=25T 19
Reverse recovered charge Qr Rgon=2 Q +15 350 300 Ti=125C 38 uc
di(rec)max Tj=25TC 14653
Peak rate of fall of recovery current It Ti=125T 14438 Alus
Tj=25TC 4,36
Reverse recovery energy Erec Ti=125¢C 972 mWs
Thermal resistance chip to heatsink per chip Rinn :I';()C()Mum preapplied 0,18
KW
. . . 100um grease
Thermal resistance chip to case per chip Rinic TW/MK 0,20
Thermistor
Rated resistance R Tj=25TC 22000 Q
Deviation of Ry AR/R R100=1486 Q Tj=100C -12 +14 %
Power dissipation P Tj=25TC 200 mwW
Power dissipation constant Tj=25TC 2 mW/K
B-value B(25/50) [Tol. +3% Tj=25T 3950 K
B-value B(25/100) |Tol. +3% Tj=25TC 3996 K
Vincotech NTC Reference B
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Characteristic Values

70-W212NMA400NB02-M209P62

Parameter Symbol Conditions Value Unit
V. [V] or Ic [A] or
V or
VGE m Vee[VIor — [I:[A] or Min Typ Max
o Vos[V] Io[A]
Module Properties
Module inductance (from chips to PCB) Lsce 5 nH
Module inductance (from PCB to PCB using Intercon board) Lsce c-pcB 3 nH
Resistance of Intercon boards (from PCB to PCB using Intercon Tc=25<T, per switch
board) RCCy4ep 15 mQ
Mounting torque M ?g\r;vBVl,\./l4‘}|'-Yr.n|\/?.l:‘rj:—lir:g according 2 2,2 Nm
Mounting torgue M '?;r;\évll\_/lf_r lev?lin:—lﬂg according to valid application note 4 6 Nm
Terminal connection torgue M ﬁg\rz\élefT -lev?lin:—lﬂg according to valid application note 25 5 Nm
Weight G 710 g
copyright Vincotech 6 Revision: 1.2
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70-W212NMA400NB02-M209P62

Buck operation

Half Bridge IGBT (T1, T4) & Neutral Point FWD (D2, D3)

Figure 1 IGBT Figure 2 IGBT
Typical output characteristics Typical output characteristics
lc = f(Vce) lc = f(Vce)
2000 2000
< <
1600 1600
1200 1200 %
800 800
|
400
400
0
0 1 2 3 4 5 0
0 1 2 3 5
VCE (V) VCE (\,)
At At
th= 350 'S th= 350 'S
Tj= 25 T Tj= 125 T
Vge from 7V to 17 Vin steps of 1 V Vee from 7V to 17 Vin steps of 1 V
Figure 3 IGBT Figure 4 FWD
Typical transfer characteristics Typical diode forward current as
lc=f(Vag) a function of forward voltage
Ir = f(Ve)
400 1400
< <
" 350 1200 /
300 /
1000
250
800
200
600
150
Tj=25C
400
100 —
Tj = Tinax 25T Ti= Timac 25T T,=25€C
0 200 /
/
0 0
0 2 4 6 8 10 v w2 0 05 1 15 2 25 3 v, (v 35
At At
th= 350 'S th= 350 'S
Vee = 10 \Y
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70-W212NMA400NB02-M209P62

Buck operation
Half Bridge IGBT (T1, T4) & Neutral Point FWD (D2, D3)

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(lc) E =f(Rg)
3 40 _ 40
d g
w w
Eon High T
30 B e 30
Eot vigh T Eontowt
20 Eoft Low 1 »
EuffH\ghT
Eun High ED" Low T
10 10 - - — — — — (R A S
Eun Low T
0
0
] 200 400 600 oy ¥ . ) . .
Ra(2)
With an inductive load at With an inductive load at
Tj= 25/125 T Ti= 25/125 T
Vee = 350 \Y Vee = 350 \Y
Vee= +15 \Y Vee= +15 \Y
Rgon = 1 Q Ic= 400 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
Erec = f(lc) Erec = f(RG)
10 ; ; 10 ; ;
7 | | Erec Hign|T 7 | |
% | % | |
~ | ~ | |
u | u | |
8 (el e I -———=—--
] | |
| | |
| | |
6 | | |
e
| Erectow | |
| |
: Erec igh 7
4 |
|
|
|
|
2 > S A K
|
|
|
o |
0 200 400 600 w2 o R A R 8 rm 1
With an inductive load at With an inductive load at
Tj= 25/125 T Ti= 25/125 T
Vee = 350 \Y Vee = 350 \Y
Vee= +15 \Y Vee= +15 \Y
Rgon = 1 Q Ic= 400 A
Revision: 1.2
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70-W212NMA400NB02-M209P62

Buck operation
Half Bridge IGBT (T1, T4) & Neutral Point FWD (D2, D3)

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=f(Rg)

1,00

t (ms)

800

1c(A) Rg(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= 400 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
tfl’ = f(lc) tfl’ = f(RQOI'I)

05 05

g 2
\:: :g ty High T
04 04
trr LowT
tr high T
03 03
02 02
trr Low T
01 / 01
0 0
0 200 400 600 1e(A) 800 0 2 4 6 8 Rgon(£2) 10

At At
Tj= 25/125 T T = 25/125 T
Vee = 350 \Y Vg = 350 \Y
Vee= +15 \Y Ie= 400 A
Rgon = 1 Q Vee= +15 \Y
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70-W212NMA400NB02-M209P62

Buck operation
Half Bridge IGBT (T1, T4) & Neutral Point FWD (D2, D3)

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)
40 40
[5) [5)
3 3
S s
32 32 \
\
R — Qrr igh T
24 24
16 16
er Low T
Qrr igh T
8 / 8
er Low T
o 0
0 200 400 600 L@ 800 0 > 4 6 8 p@
At At
Tj= 25/125 T T = 25/125 T
Vee = 350 \Y Vg = 350 \Y
Vee= +15 \Y Ie= 400 A
Rgon = 1 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(lc) lrrm = f(Rgon)
400 400
@ Irrm High| T z
320 320
/ IRRM Low
240 240
160 160
%)ﬂ\\
80 80 IrrM Lo T T ~———
] 0
0 200 400 600 Ic(A) 800 0 2 4 6 8 Ry(@) 10
At At
Tj= 25/125 T T = 25/125 T
Vee = 350 \Y Vg = 350 \Y
Vee= +15 \Y Ie= 400 A
Rgon 1 Q Vge= +15 \%
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70-W212NMA400NB02-M209P62

Buck operation
Half Bridge IGBT (T1, T4) & Neutral Point FWD (D2, D3)

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
dlg/dt,dl,e./dt = f(Ic) dlp/dt,dlec/dt = f(Rgon)
TgBDODO digfdtr 7 1000 dlgldltr:
2 £
g dlec/dt 1 2 dlg/dt
2 S 12000
25000 8 .“'.__
o -..
- " 10000 ."\_. \."a.
20000 o = . .,
'.._. .. - o ““.‘. -.'..
., ., I v 8000 — ., -
............. o, -,
15000 o, - \ S, St
e 6000 B -
o, _.--""- ™., "o o,
10000 s ., . R
wo0| N | T - o
| \\ ) i
5000
2000 \
. i \
0 200 400 600 I o(A) 800 0 2 4 6 8 Rgon(€2) 10
At At
Tj= 25/125 T T = 25/125 T
Vee = 350 \Y Vg = 350 \Y
Vee= +15 \Y Ie= 400 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 = f(tp) Zingn = f(tp)
10° 10°
E | "
N N 77T L]
. . . | ;/
10 = 10 e
=T 5 =
LA
| — A /
[ i / Y
A D=05 7 D=05
107 4 // 0.2 10° / 0,2
/ 0,1 01
0,05 I 0,05
0,02 0,02
L 0,01 I 0,01
— '
0,005 0,005
// 0.000 0.000
10°* T T = S 10° T T |
10° 10* 10° 107 10* 10° () i 10° 10* 10° 10? 10* w ® )
At At
D= /T D= /T
Ringn = 0,11 KIw Rihgn = 0,31 KIw
IGBT thermal model values FWD thermal model values
R (C/W) Tau (s) R (C/W) Tau (s)
0,02 2,9E+00 0,04 5,1E+00
0,02 6,6E-01 0,04 1,1E+00
0,02 1,3E-01 0,06 1,8E-01
0,04 3,1E-02 0,11 3,7E-02
0,01 5,0E-03 0,04 1,1E-02
0,01 5,6E-04 0,02 1,8E-03
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70-W212NMA400NB02-M209P62

Buck operation
Half Bridge IGBT (T1, T4) & Neutral Point FWD (D2, D3)

Figure 21 IGBT Figure 22 IGBT
Power dissipation as a Collector current as a
function of heatsink temperature function of heatsink temperature
P = f(Th) Ic = f(Th)
800 550
<
B 600
450 ~
600
400 4
350
300
400
250
200
200 1 1507
100
50
: | | : | | \
0 50 100 150 Ta(°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
Pio = f(Th) e =f(Th)
600 400
g <
)& =
300
400
200 +
200 +
100
] ; : 0 :
0 50 100 150 Th(°C) 200 0 50 100 150 Th(°C) 200
At At
T= 175 T T= 175 T
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Buck operation
Half Bridge IGBT (T1, T4) & Neutral Point FWD (D2, D3)

Figure 29 IGBT
Reverse bias safe operating area

lc = f(Vce)
1000

lc(A)

800 Ic max

le chip

600

lc wmopuLe

Ve max

400

200

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

At

T= 125T

Rgon = 1 0
Rgott = 1 Q
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Boost operation
Neutral Point IGBT (T2, T3) & Half Bridge FWD ((D1, D4)

Figure 1 IGBT Figure 2 IGBT
Typical output characteristics Typical output characteristics
lc = f(Vce) lc = f(Vce)

1200 1200

000

1000

. /// _

600

600

400

\ N\
IR
IR

AN
|

200 200
0 0 s
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 Vee from 7V to 17 Vin steps of 1 V
Figure 3 IGBT Figure 4 FWD
Typical transfer characteristics Typical diode forward current as
I = f(Vae) a function of forward voltage
Ir = f(Ve)
350 1200
s00 // “1000 y—
250
/ 800
20 Tj=25C )= Tinac25C
600
150
400
100 /
T, = Tinax25C Tj=25TC 200
50 /
0 0
0 2 4 6 8 0o,y R 0 1 2 3 4 5 v ©
At At
th= 350 'S th= 350 'S
Vee = 10 \Y
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70-W212NMA400NB02-M209P62

Boost operation
Neutral Point IGBT (T2, T3) & Half Bridge FWD ((D1, D4)

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(lc) E =f(Rg)
3 ; ; -
Q | | Eon i
% | | E High T
o | | o
,,,,,,,,,,,,,,,,,,,,,,, - — — — — — —— - = - - - - =
|
: Eoft High 7]
f Eontant
Eit High T
Eaﬂ Low T
EoftLow T
Eon high 1|
(e FTT T T T T T o T
| |
| |
| |
0 . .
Le(d) 600 0 2 4 6 8 RG(-Q) 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 = 300 A
Rgoﬁ = 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)
15 | 15 : T
7 I Q | |
% I % I I
\LI-I | Evec High ~ I |
| w | |
| 12 | |
| | |
| | |
| | |
| |
| |
| |
B tout 1 1
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 6L - _ _ L _ . _______a______
| |
| |
| |
\ E ot
777777777777777777 3 |
| |
| |
| |
| |
[}
e® 600 0 2 4 6 8 Re (2) 10

With an inductive load at

T,= 25/125 T
Vee = 350 v
Vee= +15 v
Rgon = 2 Q

copyright Vincotech

With an inductive load at

T,= 25/125 T
Vee = 350 Y
Vee= +15 v
e = 300 A
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70-W212NMA400NB02-M209P62

Boost operation
Neutral Point IGBT (T2, T3) & Half Bridge FWD ((D1, D4)

Figure 10 IGBT

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

Figure 9 IGBT
Typical switching times as a
function of collector current
t=1f(lc)
1 ::::::::::::‘::::::::::::t:::::::::::
|
5 oo __ Lo off - _ _ _ _ _______
2 Fmr—=c - - - === == s === ==

t(us)

0,01

| |
777777777777 r--—~——~>~"~>"~>"~""~>""~"r-—~—~~>~>~"7>"=77777 | |
| | | |
0,001 L L 0,001 L L
0 100 200 300 400 500 0 2 4 6 10
() Rq(02)
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 = 2 Q Ic = 300 A
Rgoﬁ = 2 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
tfl’ = f(lc) tfl’ = f(Rgon)
02 1
- rhigh T
0,16 08
te High T
0,12 0,6
[" Low T
0,08 04
A
// briowt
004 02 /
/
0 [}
0 100 200 300 400 0 2 4 6
lc(A) Rgon(£2)
At At
Tj= 25/125 T T= 25/125 T
Vee = 350 \Y Vg = 350 \Y
Vee= +15 \Y Ie= 300 A
Rgon = 2 Q Vee= +15 \Y
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70-W212NMA400NB02-M209P62

Boost operation
Neutral Point IGBT (T2, T3) & Half Bridge FWD ((D1, D4)

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 60
3 3
o Qrr High | o
50 50
40 40
D Q
' High T
30 30
er Low T|
20 20
er Low T
10 10
0 0
0 100 200 300 400 500 R N 2 4 6 8 r(
C
At At
Tj= 25/125 T T= 25/125 T
Vee = 350 \Y Vg = 350 \Y
Vee= +15 \Y Ie= 300 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
lrrm = f(lc) lrrm = f(Rgon)
500 500
= <
= — H
= IrRM High fr -
400 400
-
IRRM Low T|
300 300
200 200 \
Irem High T \
IRRM Lgw T \
100 100
0 0
0 100 200 300 400 500 | (a) 600 0 2 4 6 8 Ry (2) 1
At At
Tj= 25/125 T T= 25/125 T
Vee = 350 \Y Vg = 350 \Y
Vee= +15 \Y Ie= 300 A
Rgon = 2 Q Vee= +15 \Y
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Boost operation
Neutral Point IGBT (T2, T3) & Half Bridge FWD ((D1, D4)

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
dly/dt,dlec/dt = f(IC) dlo/dt,dlrec/dt = f(Rgon)
16000 _ 25000
2 — dl, o/t a dlec/dt 1 =
— <
%14000 /d'“/dt‘/ s dig/dt
£ < 20000
12000 / e
10000
15000
8000
10000
6000
4000
5000
2000
0 0
0 100 200 300 400 500 (n)600 0 2 4 6 8 R(@ 10
At At
Tj= 25/125 T T= 25/125 T
Vee = 350 \Y Vg = 350 \Y
Vee= +15 \Y Ie= 300 A
Rgon = 2 Q Vee = +15 \Y

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 = f(tp) Zingn = f(tp)
10° 10°
e — | —T=T
10 10 //
— 7 7
- |+ 4
/ A
7
i D=05 ; / D=05
10 y/ 4 0,2 ] 10 0'2 i
/ 0,1 / 0,1
0,05 | 0,05 i
0,02 | 0,02 E
0,01 P74 0,01
0,005 0,005
| T 0.000 0.000
10° T T T T T 10° T T
10° 10* 10° 10? 10* 10° () 10 10° 10" 10° 10? 10* 10° H© 10t
At At
D= tp/T D= tp/T
Ripn = 0,19 KIW Ripgn = 0,18 KIW
IGBT thermal model values FWD thermal model values
R (C/W) Tau (s) R (C/W) Tau (s)
0,02 5,05 0,02 4,17
0,03 1,19 0,03 0,86
0,03 0,24 0,05 0,15
0,06 0,05 0,06 0,03
0,04 0,02 0,01 0,01
0,01 0,00 0,01 0,00
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Boost operation
Neutral Point IGBT (T2, T3) & Half Bridge FWD ((D1, D4)
Figure 21

Power dissipation as a
function of heatsink temperature

IGBT Figure 22 IGBT
Collector current as a

function of heatsink temperature

P = f(Th) Ic = f(Tn)
600 400
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o T 350
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300 200 -
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100
100 +
50 |
] : 0 !
0 50 100 150 T,(°C) 200 0 50 100 15  T,(°C) 200
At At
T= 175 °C T= 175 °C
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
Pio = f(Th) e =f(Th)
1000 400
g <
o 350 |
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250 +
600
200
400
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0 0 .
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Thermistor

Figure 1 Thermistor
Typical NTC characteristic

as a function of temperature

Rt =f(T)

NTC-typical temperature characteristic
24000
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16000
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RIQ
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—
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Switching Definitions Half Bridge

General conditions

T 125C
Rgon = 10
Ry = 10

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 ;)
125 200
% Laott % 1
100 i AR /J»\
m““] 150
GE 90%
le
75
100 A | Ve 1
VCE
50 4
[CE 90% IEo" % VCE tdor\
» WAN 7
1 - V,
\W c 16 ZVGE 10% lC 10% e
w e s= —_ S
0+ Vee tEon 1
-25 -50 ;
0,2 0 0.2 0.4 0,6
time (us) 29 3 31 32 time(us) 33
Vee (0%) = -15 \ Vee (0%) = -15 \%
Ve (100%) = 15 \% Ve (100%) = 15 \%
V¢ (100%) = 700 \Y V¢ (100%) = 700 \Y
Ic (100%) = 400 A Ic (100%) = 400 A
Lot = 0,19 us tdon = 0,12 us
tEoff = 0,86 us tEon = 0124 us
Figure 3 Half Bridge IGBT Figure 4 Half Bridge IGBT
Turn-off Switching Waveforms & definition of t ¢ Turn-on Switching Waveforms & definition oft |
120 4 fited 200
Itte:
% . \ % le
100 Va4
\/V\ Ic 900 150 -
*1 /\‘\\,—\
100
60 lc 60% Vee 74‘9”%
4
40 + Ic a0% 50 Vee 7
e
lcioo 0 ;,\Mj e
01 t
£
x
-20 T T T T T | .50
0,05 0,1 0,15 0,2 0,25 0,3 o, 31 3,15 32
time (us) ' ! ' time(us)
V¢ (100%) = 700 \Y V¢ (100%) = 700 \Y,
Ic (100%) = 400 A Ic (100%) = 400 A
= 0,07 us t,= 0,02 us
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Switching Definitions Half Bridge

Figure 6 Half Bridge IGBT

Figure 5 Half Bridge IGBT
Turn-off Switching Waveforms & definition of t Eoff Turn-on Switching Waveforms & definition of t ~ go,
125 125
% % Eon -
100 Eor 100
75 75
50 Por 50
lC 1%
25 25
Ve 90% VeE 10% Vee 3%
PDI’\
0 0
Lot teon
T
25 : : : -25 i
02 0 02 04 06 08 fime (us) ! 29 3 31 32 time(us) o
Poii (100%) = 280 kw Pon (100%) = 280 kW
Eoi (100%) = 17,66 mJ Eon (100%) = 5,40 mJ
teoft = 0,86 us teon = 0,24 us
Figure 7 Half Bridge IGBT
Turn-off Switching Waveforms & definition of t v
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%
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e
50
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Switching Definitions Half Bridge

Figure 8 Neutral Point FWD Figure 9 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 - 125

% %

100 ’ b 1001 =

/ 75 terec

Qrr

50 4 /
50

. ) e /
//‘“‘"\cw-/ 25
/ Prec

-100 T ! ! -25 T T T T T |
2,95 31 3,25 3,4 3,55 37 3,85
time(us) 2,95 31 325 3.4 355 37 time(us) 385
14 (100%) = 400 A Prec (100%) = 280 kw
Q, (100%) = 30,81 uc Eqec (100%) = 7,81 mJ
ton = 0,54 us terec = 0,54 us

Measurement circuits

Figure 10
Half Bridge stage switching measurement circuit

oo

4 l
700+ T3 Lload C\?
T4 D, .
‘R2
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Switching Definitions Neutral Point

General conditions

70-W212NMA400NB02-M209P62

T = 125T
Rgon = 2Q
Ryt = 2Q
Figure 1 Neutral Point IGBT Figure 2 Neutral Point IGBT
Turn-off Switching Waveforms & definition of t =~ 4ot teost Turn-on Switching Waveforms & definition of t 4o, teon
(teor = integrating time for E %) (tgon = integrating time for E ;)
125 4 250 4
% Laoft % le
100 Hppetsinsi Pberiopp S0 — 200 -
] VGE 90%
%\_ .
75 150
Vee ﬂL\ \/\'\Nv-
50 - lvee 100 / / —/ L
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taon
7
25 W 50
lc s V,
. Vee \\MMM fWW loaom cE 3% I
VV\'\'V\,\._,,M —— N B R AR S i 0 A Eon
25 . : -50 . .
0,2 0 0,2 04 0,6 8 39 4 4.1 42 4 ) 44
time (us) time(us)
Ve (0%) = -15 \% Ve (0%) = -15 \%
Ve (100%) = 15 \% Ve (100%) = 15 \%
V¢ (100%) = 700 \Y V¢ (100%) = 700 \Y
Ic (100%) = 300 A Ic (100%) = 300 A
Lot = 0,26 us tdon = 0,19 us
teoft = 0,77 us teon = 0,28 us
Figure 3 Neutral Point IGBT Figure 4 Neutral Point IGBT
Turn-off Switching Waveforms & definition of t ¢ Turn-on Switching Waveforms & definition oft |
125 4 250 4
% " % le
fitted
e /\
100 A" 200
75 150
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50 100
IC 40% 90%
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“— 1c 10%
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Switching Definitions Neutral Point

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 ~ go,
125 - 125
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Pyi (100%) = 210 kw Pon (100%) = 210 kw
E,i (100%) = 14,03 mJ Eqn (100%) = 6,19 mJ
teoft = 0,77 us teon = 0,28 us
Figure 7 Neutral Point IGBT
Turn-off Switching Waveforms & definition of t v
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Switching Definitions Neutral Point

Figure 8 Half Bridge FWD Figure 9 Half Bridge 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)
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Measurement circuits

Figure 10

Neutral Point stage switching measurement circuit
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Ordering Code and Marking - Outline - Pinout

Pinout

DC+  Neutral DC-
NTC

Neutral
DC+@ D¢+
El-]1 == —1‘:‘1:2 Neu
Neutral . Ez-2G1 : Neutral
E2-11 ]
CE@ (D cx
il % B3I ¥
T4 |
Phase A = ° Ea2 Phase

G4 Desat-GND  G3-2
Neuitral Neutral

- (G4-1 G4-2 e

- Fd4-1 l_ _l E4-2 ==

Desat-DC+
3) cE
Neutral A}) Neutral
Phase Phase Phase

70-W212NMA400NB02-M209P62
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Ordering Code and Marking - Outline - Pinout

70-W212NMA400NB02-M209P62

Ordering Code & Marking

Version Ordering Code in DataMatrix as  ih packaging barcode as
without PCM 70-W212NMA400NB02-M209P62 M209P62 M209P62
with PCM 70-W212NMA400NB02-M209P62-/3/ M209P62 M209P62-/3/

screw depth from PCB top:

.
Y2

N
123 ‘

169

2z

—

e

285 L= X3

AR

W screw depth from PCB top
min. 9

- X1 max. 12

Driver pins Low current connections

Pin X1 Y1 Function Group | screw X3 Y3 Function
1.1 4,5 78,65 G1-1 T1 3.1 -37,4 89,8 DC+
1.2 4,5 81,55 E1-1 T1 3.2 81,4 89,8 DC+
1.3 39,5 78,65 G1-2 T1 3.3 -37,4 65,2 CE
1.4 39,5 81,55 E1-2 T1 3.4 81,4 65,2 CE
1.5 1,95 68,4 E2-1 T2 3.5 -37,4 45,2 Phase
1.6 4,85 68,4 G2-1 T2 3.6 81,4 45,2 Phase
1.7 39,15 68,4 G2-2 T2 3.7 -37,4 20,6 DC-
1.8 42,05 68,4 E2-2 T2 3.8 81,4 20,6 DC-
1.9 -2,2 46 G3-1 T3
1.10 -2,2 48,9 E3-1 T3 Power connections
1.11 46,2 46 G3-2 T3 screw X2 Y2 Function
1.12 46,2 48,9 E3-2 T3 2.1 0 0 Phase
1.13 -6,75 29,2 E4-1 T4 2.2 22 0 Phase
1.14 -6,75 32,1 G4-1 T4 2.3 44 0 Phase
1.15 | 50,75 29,2 E4-2 T4 2.4 0 110,4 DC+
1.16 | 50,75 32,1 G4-2 T4 25 22 110,4 Neutral
1.17 19,45 30,15 [ Desat-DC+ 2.6 44 110,4 DC-
1.18 | 24,55 | 30,15 | Desat-DC+ Centerline of press-fit pinhead
1.19 19,45 44,65 | Desat-GND
1.20 | 24,55 44,65 | Desat-GND N=]
1.21 | 67,65 86,7 NTC w
1.22 | 67,65 89,8 NTC z{

o~

~ convexity for each baseplate
only convex: 0,250,15mm
134,79
101 min. 7
g o8 max. 10
%
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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.

copyright Vincotech 30 Revision: 1.2





