\V Vincotech 70-W212NMAGOONB02-M200P62

VINcoMNPC X4 1200 V/600 A

ViNco X4 housing

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

Target Applications

e Solar inverter
e UPS
e High speed motor drive

e 70-W212NMAG600NB02-M200P62

Maximum Ratings

Tj=25<T, unless otherwise specified

Parameter Symbol Condition Value Unit

half bridge IGBT (T1, T4) (T1,T4)

Collector-emitter break down voltage Vce 1200 \%
DC collector current Ic T=Tmax T,=80C 517 A
Pulsed collector current lcpuise tp, limited by Tjmax 1200 A
Power dissipation per IGBT Prot T=Tmax T,=80C 1051 w
Gate-emitter peak voltage Vee +20 \%
Short circuit ratings \tlsci l’jjj’f;\:/ 81500 L\I/S
Maximum Junction Temperature T;max 175 T
neutral point FWD (D2, D3) (D2, D3)

Peak Repetitive Reverse Voltage Viam 650 \%
DC forward current I T=T;max Tp=80C 254 A
Repetitive peak forward current IFRM tp=1ms T,j< 150C 800 A
Power dissipation per FWD Piot T=T;max Tp=80C 354 W
Maximum Junction Temperature Tijmax 175 T
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Tj=25T, unless otherwise specified

70-W212NMAG600NB02-M200P62

Maximum Ratings

Parameter Symbol Condition Value Unit

neutral point IGBT (T2, T3) (T2, T3)

Collector-emitter break down voltage Ve 650 \%

DC collector current Ic T=T;max Tp=80C 344 A

Pulsed collector current Icpuls t, limited by T;max 1200 A

Power dissipation per IGBT Piot T=T;max Tp=80C 629 W

Gate-emitter peak voltage Vee +20 \Y

t T<150C
Short circuit ratings s¢ ! 10 Hs
Vee Vee=15V 360 \%
Turn off saf ti RBSOA [ Voe max = 1200V 800 A
urn off safe operating area (| ) cmax Tyjmac= 150C

Maximum Junction Temperature Tijmax 175 T

half bridge FWD (D1, D4) (D1, D4)

Peak Repetitive Reverse Voltage VRrM 1200 \%

DC forward current Ie T=Tmax T,=80C 272 A

Surge forward current lesm 1100 A

t,=10ms , sin 180° T=150C

12t-value 2t 3026 AZs

Repetitive peak forward current Ierm t, limited by Tjmax 1200 A

Power dissipation per FWD Prot T=Tmax T,=80C 596 w

Maximum Junction Temperature T;max 175 T
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\V Vincotech 70-W212NMABOONB02-M200P62

Maximum Ratings

Tj=25T, unless otherwise specified

Parameter Symbol Condition Value Unit

General Module Properties

Material of module baseplate Cu

Material of internal isulation Al203

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
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Characteristic Values

70-W212NMAGOONBO02-M200P62

Parameter Symbol Conditions Value Unit
V. [V] or Ic [A] or
zGE m o NVeeMor  [kiAor u Min Typ Max
°° Vos [V] o [A
half bridge IGBT (T1, T4) (T1,T4)
Gate emitter threshold voltage Veewy [Vee=Vee 0,03 %jg;ct 54 N 66 \
Collector-emitter saturation voltage Veegsan 15 600 %jg;ct ;?i \
Collector-emitter cut-off currentincl. FWD lces 0 1200 %jg;ct 0.1 mA
Gate-emitter leakage current loes 20 0 %jg;ct 1500 nA
Integrated Gate resistor Ryint 3,25 Q
- : Tj=25C 323
Turn-on delay time tdon) $:;§§tt 37430
o —J—J:
Rise time t $:;§§tt 293:51 s
Turn-off delay time taor) . J.:
Rgoff:O,S Q 415 350 600 T_:125‘C 274
Fall time t Rgon=0,5Q T!—ZS‘C 48
Tizsc %
- i=
Turn-on energy loss per pulse Eon T::125‘C 2 s
Turn-off energy loss per pulse =" %;ig;c‘t ;g
Input capacitance Cies 60000
Output capacitance Coss  |f=1IMHZz 0 10 Tj=25C 12000 pF
Reverse transfer capacitance Crss 1000
Thermal resistance chip to heatsink per chip Rinan é‘?&m preapplied 0,09 Kw
. . . . 100um grease
Thermal resistance chip to heatsink per chip Rinan 0,11 Kw
IW/mK
neutral point FWD (D2, D3) (D2, D3)
FWD forward voltage Ve 400 %jg;ct igg \
Tj=25C 158
Peak reverse recovery current Irrm $:;§§tt ;gi A
I i=
Reverse recovery time tr Ti=125¢C n7 ns
Reverse recovered charge Q Rgon=0,5Q +15 350 600 Tj=25C 18 puc
e ' Tsec 205
i(recmax i=
Peak rate of fall of recovery current Tt Tic125C 827 Alus
Reverse recovered energy Erec %jg;ct :; mWs
Thermal resistance chip to heatsink per chip Rinan é‘?&m preapplied 0,27 Kw
. . . . 100um grease
Thermal resistance chip to heatsink per chip Rinan 0,31 Kw
IW/mK
neutral point IGBT (T2, T3) (T2, T3)
Gate emitter threshold voltage Ve [Vee=Vee 0,0032 %jg;ct 5.1 58 64 \
Collector-emitter saturation voltage Veegsan 15 400 %jg;ct igg \
Collector-emitter cut-off incl FWD lces 0 650 %jg;ct 0.1 mA
Gate-emitter leakage current loes 20 0 %jg;ct 1500 nA
Integrated Gate resistor Ryint 1 Q
= . Tj=25C 209
Turn-on delay time tdon) $:;§§tt 24:513
Rise time t, J.:
HEEE -
Turn-off delay time tagoft) _ L
Rgoff:l Q +15 350 600 T_:125‘C 265
Fall time t Rgon=10 P.’ig;ct 17(?6
111=125
Tj=25C 6
Turn-on energy loss per pulse Eon Ti—125C 9
Ti=25C 21 mws
Turn-off energy loss per pulse Eort Tj=125C 28
Input capacitance Cies 24640
Output capacitance Coss  |f=1IMHZz 0 25 Tj=25C 1536 pF
Reverse transfer capacitance Crss 732
Gate charge Qgate 15 480 400 Tj=25C 2507 nC
Thermal resistance chip to heatsink per chip Rinan é‘?&m preapplied 0,15 Kw
. . . . 100um grease
Thermal resistance chip to heatsink per chip Rinan 0,17 KW
IW/mK
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Characteristic Values

70-W212NMAGOONBO02-M200P62

Parameter Symbol Conditions Value Unit
V. [V] or Ic [A] or
zGE m o NVeeMor  [kiAor u Min Typ Max
°° Vos [V] o [A
half bridge FWD (D1, D4) (D1, D4)
Ti=25C 2,19
FWD forward voltage Ve 400 Ti=125C 247 \
Ti=25C 48
Reverse leakage current Iy 1200 Ti=125C A
Ti=25C 448
Peak reverse recovery current Irrm Ti=125C 568 A
. Ti=25C 70
Reverse recovery time tr Ti=125C 138 ns
- Tj=25T 19
Reverse recovered charge Qn Rgon=1Q +15 350 600 Ti=125C 53 uc
di(rec)max Tj=25C 20142
Peak rate of fall of recovery current Ti=125C 14965 Alus
Ti=25C 4
Reverse recovery energy Erec Ti=125C 13 mws
Thermal resistance chip to heatsink per chip Ringn :IF_’(():O’;m preapplied 0,16 KW
Thermal resistance chip to case per chi R, 100um grease 0,18 Kw
p p P MR l1w/mk '
Thermistor
Rated resistance R Tj=25TC 22000 Q
Deviation of Rygg AR/R |R100=1486 Q Tj=100C -12 +14 %
Power dissipation P Tj=25TC 200 mw
Power dissipation constant Tj=25TC 2 mW/K
B-value Bpsiso) |Tol. £3% Tj=25TC 3950 K
B-value Bsiog) |Tol. £3% Tj=25TC 3996 K
Vincotech NTC Reference B
Module Properties
Module inductance (from chips to PCB) Lsce c-pcB 5 nH
Module inductance (from PCB to PCB using Intercon board) Lsce pca-pcH] 3 nH
Resistance of Intercon boards (from PCB to PCB using Intercon board) RCC14ep Tc=25%T, per switch 1,5 mQ
: Screw M4 - mounting according to valid application note
Mounting torque M FOWBL-ATY-M-*-HI 2 2,2 Nm
: Screw M5 - mounting according to valid application note
Mounting torque M FOWBL-ATY-M-*-HI 4 6 Nm
K R Screw M6 - mounting according to valid application note
Terminal connection torque M FSWBL-ATY -M-*-HI 25 5 Nm
Weight G 710 g
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\V Vincotech 70-W212NMAGOONBO2-M200P62

Buck operation

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

Figure 1 IGBT Figure 2 IGBT
Typical output characteristics Vge=15V Typical output characteristics
lc = f(Vce) lc = f(Vce)
800 800
~ 700 “700
600 600
500 500
400 400
300 // 300
200 200
100 / 100 f
0 / 0
00 05 10 15 20 25\ 30 0 1 2 3 4 yew 5
At At
th= 350 'S th= 350 'S
Tj= 25/125/150 T Tj= 150 T
V= 15 \% Vee 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(Vag) a function of forward voltage
Ir = f(Ve)
600 1400
/ Y/
- “1200
500 /
1000
400
800
300
600
200
400
100 200
o o /4
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 = 350 \Y
Tj= 25/125/150 T Tj= 25/125/150 T
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Figure 5
Typical switching energy losses
as a function of collector current

70-W212NMAGOONB02-M200P62

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

Figure 6 IGBT

IGBT

Typical switching energy losses
as a function of gate resistor

E =f(lc) E=1(Rc)
125 ; 80
g ! z
3 | £
w | w
1 |
|
| 60
|
|
|
|
|
I 0
|
|

20 Eu
0
0 200 400 600 800 000 | o 1200 0 2 4 6 8 Re@) 10
With an inductive load at With an inductive load at
Tj= 25/125/150 T Tj= 25/125/150 T
Vee = 350 \Y Vee = 350 \Y
Vee= +15 \Y Vee= +15 \Y
Rgon = 0,5 Q Ic= 601 A
Rgoﬁ = 0,5 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)
-8 T T T .8 T T
= | | | 2 | |
E | | | g |
w7 | | | w7 |
| | | Erec I I Erec
/‘\/_,_o/\/_/ | |
| |
|
| Erec
|
e
|
|
|
|
|
e — ] 3 T _________1
Erec
e
| |
| |
| |
| |
| |
| |
) 1200 0 2 4 6 8 Re(2) 10
With an inductive load at With an inductive load at
Tj= 25/125/150 T Tj= 25/125/150 T
Vee = 350 \Y Vee = 350 \Y
Vee= +15 \Y Vee= +15 \Y
Rgon = 0,5 Q lc= 601 A
Revision: 1.2
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Buck operation
Half Bridge IGBT (T1,T4) and Neutral Point FWD (D2,D3)

Figure 9 IGBT
Typical switching times as a Typical switching times as a
function of collector current function of gate resistor
t=1f(lc) t=f(Rg)
10,00 1,00

t (ms)

0,00 0,00
0 200 400 600 800 1000 | (a) 1200 0 2 4 6 8 Re(2) 10
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 = 0,5 Q Ic= 601 A
Rgoﬁ = 0,5 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)
06 07
= e = ty
05 06
tr
05
04 / . |
/
t, 04
03
03
—_—
02 te
02
01
01
0,0 00
0 200 400 600 800 L 2 4 s 8 py@
At At
Tj= 25/125/150 C Tj= 25/125/150 C
Vee = 350 \Y Vg = 350 \Y
Vee= +15 \Y Ie= 601 A
Rgon = 0,5 Q Vee= +15 \Y
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70-W212NMAGOONB02-M200P62

Buck operation

Half Bridge IGBT (T1,T4) and 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('c) er = f(Rgon)
50 50
o / Qn S
40 40
// Qr Qn
/ \\
20 vd 20
—
| Q K
/ T Q«
10 10
0 0
0 200 400 600 800 000 |, 2200 o 2 4 6 8 g 1
At At
Tj= 25/125/150 T Tj= 25/125/150 T
Vee = 350 \Y Vg = 350 \Y
Vee= +15 \Y Ie= 601 A
Rgon = 0,5 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)
250 250
< <
= [E——— =
200 = 200
1
b |
150 — l 150
Irrm [
'RRM
lRRM
100 100
lrrM IRrm
50 50
0 0
0 200 400 600 800 ® 0 5 4 6 8 pp 1
At At
Tj= 25/125/150 T Tj= 25/125/150 T
Vee = 350 \Y Vg = 350 \Y
Vee= +15 \Y Ie= 601 A
Rgon = 0,5 Q Vee= +15 \Y
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\V Vincotech 70-W212NMAGOONBO2-M200P62

Buck operation

Half Bridge IGBT (T1,T4) and 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
dlo/dt,dlec/dt = f(IC) dlp/dt,dlec/dt = f(Rgon)
2 7000 g & 10000
< dly/dty 5 . dle/dty | =—/=
<, 6000 5 S digldt
s 5 8000 s
- 1 “
5000 [ O SN
6000
4000
3000
4000
2000 \
\ —— | 2000
1000
0 [
0 200 400 600 800 1000 | (a) 1200 0 2 4 6 8 Ry(@) 10
At At
Tj= 25/125/150 T Tj= 25/125/150 T
Vee = 350 \Y Vg = 350 \Y
Vee= +15 \Y Ie= 601 A
Rgon = 1,0 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°
1
N —_—_//_7;7
" N A
10 — 10 B Pl
I = 11
| == 7
|1 /
17 I
// D= (()),52 D=0,5
2 ' 1 2 0,2 Ll
10 / 01 T 10 01 H
005 T = 005 1
0,02 [ 0,02
0,01 ——T111 0,01
L1 0,005 H
— , 1 0,005
P 0.000 L 0,000
10° T T T 10° T T T
10° 10" 10° 10? 10" 10° 0 ' © 10° 10* 10° 10? 10" 10° w0 e )
At At
D= /T D= /T
Preapplied PCM Thermal grease Preapplied PCM Thermal grease
RthH = 0,09 K/W RthH = 0,11 KIW Rinn = 0,27 K/W RthH = 0,31 KIW
IGBT thermal model values FWD thermal model values
100um preapplied PCM 100um grease 1W/mK (P12) 100um preapplied PCM 100um grease 1W/mK (P12)
R (C/W) Tau (s) R (C/W) Tau (s) R (C/W) Tau (s) R (C/W) Tau (s)
0,042 1,916 0,051 1,916 0,040 5,632 0,047 5,632
0,024 0,234 0,030 0,234 0,044 1,073 0,051 1,073
0,023 0,035 0,028 0,035 0,044 0,202 0,051 0,202
0,002 0,006 0,002 0,006 0,087 0,041 0,100 0,041
0,038 0,012 0,044 0,012
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70-W212NMAGOONB02-M200P62

Buck operation

Half Bridge IGBT (T1,T4) and 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)
2000 800
s <
B >
o 700 |
1500 600 -
500
1000 400 1
300
500 + 200
100
0 T 1 0 ; ,
0 50 100 150 T, (°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)
700 500
g =
- <
o i
600 -
400 ~
500
400 S0
300 +
200 +
200 +
100
100
0 T T T 1 0 . .
0 50 100 e R 0 50 100 150 T,(°C) 200
At At
T= 175 T T= 175 T
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Buck operation

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

Reverse bias safe operating area

le=1(Vce)
1400
<
K3 IcMAX
1200
L\
\
1000 - W
\\ 3
800 \ \ E
\ i
o
600 \ 5
\\ ~
400 \\
\\
200 \\\
0 . . .
0 200 400 600 800 1000 1200 1400
Vee(V)
At
T= 25,150 °C
Uccminus:Uccplus:Ucc/2
Vge = +15 \%
Rgon = 1 Q
Switching mode: 3 level cont
2 level dashed
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\V Vincotech 70-W212NMAGOONBO2-M200P62

Boost operation
neutral point IGBT (T2,T3) and half bridge FWD (D1,D4)

Figure 1 IGBT Figure 2 IGBT
Typical output characteristics Vge=15V Typical output characteristics
lc = f(Vce) lc = f(Vce)
1200 1200
< <
1000 1000
800 800
400 400 Z__,__———
200 200
/ —
] [}
0 1 2 3 Vee (V) 4 0 1 2 3 4 Vee (V) 5
At At
th= 350 us th= 350 ps
Tj= 25/125/150 T Tj= 151 T
V= 15 \% Vee 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(Vae) a function of forward voltage
Ir = f(Ve)
500 1200
< / <
1000
400
800
300
600
200
400
100
) /
0 0
0 2 4 6 8 10 Vee(v) 12 0 1 2 3 4 vew 5
At At
th= 350 ps th= 350 us
Vee = 350 \Y Tj= 25/125/150 T
Tj= 25/125/150 T
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70-W212NMAGOONB02-M200P62

Boost operation
neutral point IGBT (T2,T3) and half bridge FWD (D1,D4)

Figure 5
Typical switching energy losses
as a function of collector current
E =f(lc)

IGBT

Figure 6 IGBT

Typical switching energy losses
as a function of gate resistor
E =f(Rg)

60

E (mWs)

00

E (mWs)

| |
| |
| |
| |
I I
0 2 4 6 8

0 200 400 600 800 1000 L 1200 Ra(2) 10
With an inductive load at With an inductive load at
Tj= 25/125/150 Tj= 25/125/150
Vee = 350 \% Vee = 350 \Y
Vee= +15 \% Vee= +15 \Y
Rgon = 1,0 Q Ic = 600 A
Rgoﬁ = 1 Q
Figure 7 FWD Figure 8 FWD

Typical reverse recovery energy loss
as a function of collector current

Typical reverse recovery energy loss
as a function of gate resistor

Erec = f(lc) Erec = f(RG)
18 T T & 18 T T
4 | | | |
% | | E | |
w ! | Ew w ! !
| L o To———

With an inductive load at

T,= 25/125/150 T
Vee = 350 v
Vee = +15 v
Rgon = 1 Q

copyright Vincotech

With an inductive load at

Tj= 25/125/150 T
Vee= 350 \%
Vge = +15 \%
Ic= 600 A
14 Revision: 1.2



\V Vincotech 70-W212NMAGOONBO2-M200P62

Boost operation
neutral point IGBT (T2,T3) and half bridge FWD (D1,D4)

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=1f(lc) t=f(Rg)

0,001 0,001
0 200 400 600 800 1000 (A 1200 0 2 4 6 8 Rq(2) 10
With an inductive load at With an inductive load at
Tj= 126 T Tj= 126 T
Vee = 350 \Y Vee = 350 \Y
Vee= +15 \Y Vee= +15 \Y
Rgon = 1 Q Ic = 600 A
Rgoﬁ = 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(Rgon)
020 14
£ = t,
= 12
— tr
0,15 ty
— t 1
08
0,10
¢ 06
//— T
] t
005 el 04
02
0,00 0
0 200 400 600 800 1000 ™ 1200 0 2 4 6 8 Rn(@) 10
At At
Tj= 25/125/150 C Tj= 25/125/150 C
Vee = 350 \Y Vg = 350 \Y
Vee= +15 \Y Ie= 600 A
Rgon = 1 Q Vee= +15 \Y
15 Revision: 1.2
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70-W212NMAGOONB02-M200P62

Boost operation
neutral point IGBT (T2,T3) and half bridge FWD (D1,D4)

Figure 13 FWD
Typical reverse recovery charge as a
function of collector current

Figure 14 FWD
Typical reverse recovery charge as a
function of IGBT turn on gate resistor

er = f('c) er = f(Rgon)
80 80
[9) [5)
E E
2 S . &
/ Qn /
60 60 / Qu
/ Qn L ——]
50 50 /
40 40
30 30
/ Qn Q
20 | 2 .
o // )
0 0
0 200 400 600 800 1000 ) 1200 0 2 4 6 8 Ryon(9) 10
At At
Ti= 25/125/150 T Ti= 25/125/150 T
Vee= 350 \Y Vg = 350 \%
Vge = +15 \Y Ir= 600 A
Rgon = 1 Q Vee = +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

lrrm = f(lc) lrrm = f(Rgon)
700 700
< <
~ 600 600
lRRM
//_\ IRRM
500 500
/_\ IRrRM
400 400
300 300 \
200 o \ |
'RRM
lRRM
100 100 lrrm
0 0
0 200 400 600 800 1000 | 0 1200 0 2 4 5 8 ru 1
At At
Ti= 25/125/150 Ti= 25/125/150
Vee= 350 \% Vg = 350 \%
Vge = +15 \% Ir= 600 A
Rgon = 1 Q Vge = +15 \%
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70-W212NMAGOONB02-M200P62

Boost operation
neutral point IGBT (T2,T3) and half bridge FWD (D1,D4)

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

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)

21000 2 30000
2 diJdt; —— 2 difdt; |—=
< <
o | Celdts s At
£ & 25000
15000
20000
12000
15000
9000
10000
6000
3000 5000
o 0
0 200 400 600 800 1000 | (py 1200 0 2 4 5 8 Ren(® 10
At At
Ti= 25/125/150 T Ti= 25/125/150 T
Vee= 350 \% Vg= 350 \%
Ve = 15 v Ie= 600 A
Rgon = 1 Q Vee = 15 v

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°
g g
£ N

| 1

\
\\
\

10" | —TT] 7=

- //‘/ // _,///—
'!
/
/ D=05 // D=0,5
10? - / 0,2 10? A 0,2 m|
- 01 = 7 0,1 H
0,05 005 ||
L 0,02 i/ 002 ||
0,01 B 0,01
E—— 0,005 - | 0005
0.000 0.000
10° TR 10 : : ‘
10° 10% 10° 107 10" 10° 100 HE) 10° 10% 10° 107 10* 10° 0 B e
At At
D= tp/T D= tp/T
Preapplied PCM Thermal grease Preapplied PCM Thermal grease
Ripn = 0,15 KW Rthan = 0,17 KW Rinn = 0,16 KW Rthan = 0,18 KW

IGBT thermal model values
100um preapplied PCM 100um grease 1W/mK (P12)

R (C/W) Tau (s) R (C/W) Tau (s)
0,029 2,074 0,033 2,074
0,027 0,416 0,030 0,416
0,030 0,086 0,034 0,086
0,048 0,018 0,054 0,018
0,011 0,005 0,012 0,005

copyright Vincotech

FWD thermal model values
100um preapplied PCM 100um grease 1W/mK (P12)

R (C/W) Tau (s) R (C/W) Tau (s)
0,015 5,007 0,0165 5,007
0,026 1,172 0,0296 1,172
0,033 0,251 0,0377 0,251
0,052 0,054 0,0590 0,054
0,022 0,015 0,0252 0,015
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Boost operation
neutral point IGBT (T2,T3) and half bridge FWD (D1,D4)

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(Tn)
_. 1200 600
2 z
o =
1000 500 -
800 400 4
600 300
400 200 +
200 100 +
0 : 0 . :
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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
Pio = f(Th) e =f(Th)
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Boost operation
neutral point IGBT (T2,T3) and half bridge FWD (D1,D4)

Figure 25 IGBT Figure 22 IGBT
Reverse bias safe operating area Gate voltage vs Gate charge
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Thermistor

Figure 1 Thermistor
Typical NTC characteristic
as a function of temperature
Rt =f(T)
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Switching Definitions Half Bridge

General conditions

T = 125T
Rgon = 0,5 Q
Rgoff = 05 Q
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 ;)
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Figure 3 Half Bridge IGBT Figure 4 Half Bridge IGBT
Turn-off Switching Waveforms & definition of t ¢ Turn-on Switching Waveforms & definition oft |
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Switching Definitions Half Bridge

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 ~ go,
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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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Switching Definitions Half Bridge

Figure 9

Turn-on Switching Waveforms & definition of t
(tor = integrating time for Q )

Qrr

Neutral Point FWD

Figure 10 Neutral Point FWD

Turn-on Switching Waveforms & definition of t
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Half Bridge switching measurement circuit
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Switching Definitions Neutral Point

General conditions

70-W212NMAGOONB02-M200P62

T = 125<
Rgon = 1Q
Rgoff - 1Q
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 %) (tgon = integrating time for E ;)
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Figure 3 Neutral Point IGBT Figure 4 Neutral Point IGBT
Turn-off Switching Waveforms & definition of t ¢ Turn-on Switching Waveforms & definition oft |
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Switching Definitions Neutral Point

Figure 5

Turn-off Switching Waveforms & definition of t Eoff

Neutral Point IGBT

70-W212NMAGOONB02-M200P62

Figure 6 Neutral Point IGBT

Turn-on Switching Waveforms & definition of t ~ go,
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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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Switching Definitions Neutral Point

70-W212NMAGOONB02-M200P62

Figure 9 Half Bridge FWD Figure 10 Half Bridge FWD
Turn-on Switching Waveforms & definition of t =~ o Turn-on Switching Waveforms & definition of t =~ gec
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Neutral Point switching measurement circuit
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Ordering Code and Marking - Outline - Pinout

Ordering Code & Marking

70-W212NMAG00ONB02-M200P62

Version Ordering Code in DataMatrix as in packaging barcode as
without PCM 70-W212NMABOONB02-M200P62 M200P62 M200P62
with PCM 70-W212NMABOONB02-M200P62-/3/ M200P62 M200P62-/3/
Outline
Driver pins Low current connections Power connections
Pin | X1 | vi | Function Groupl M4 | w3 | v3 | Function | M6 |x2| v2 | Function
11 4,5 | 78,65 G1-1 T1 screw screw
1.2 | 45 |81,55 E1-1 T1 31 |-37.4| 898 | DC+ 21 | 0 0 Phase
1.3 | 39,5 | 78,65 G1-2 T1 32 |814]|898| DC+ 22 |22| 0 Phase
1.4 | 395 | 81,55 E1-2 T1 33 |-374] 652 CE 23 |44 o0 Phase
15 | 1,95 | 684 E2-1 T2 34 |814] 652 CE 24 | o | 1104 DC+
1.6 | 485 | 684 G2-1 T2 35 |-37,4| 452 | Phase 25 |22 1104 | Neutral
1.7 |39,15| 684 G2-2 T2 36 |814] 452 Phase 2.6 | 44| 1104 DC-
1.8 | 42,05| 68,4 E2-2 T2 37 |-37.4]| 206 DC- Centerl : o fit pinhead
19 | 22 | 46 G31 T3 | 38 |s14]206] DbC- enfertine of press-Tit pinhed
1.10 | -2,2 | 48,9 E3-1 T3 / -
111 462 | 46 G3-2 T3 / (] -
1.12 | 46,2 | 48,9 E3-2 T3 / il -
113 | -6,75 | 29,2 E4-1 T4 / 2 e
/ ~ o~
1.14 | -6,75 | 32,1 G4-1 T4 /
1.15 50,75 29,2 E4-2 T4 7%*
1.16 [ 50,75 | 32,1 G4-2 T4 —| o o
S| o
1.17 | 19,45 | 30,15 | Desat-DC+ & F / F’J
1.18 | 24,55 | 30,15 | Desat-DC+ 2 cy
1.19 | 19,45 | 44,65 | Desat-GND | N — ~
1.20 | 24,55 | 44,65 | Desat-GND AN
121 | 67,65| 86,7 NTC convexity for each baseplate
1.22 | 67,65| 89,8 NTC only convex: 0,250,15mm
347 -
BA79 th from PCB to
101
88
\
i i AL
sUels
|
@ s5 H
bl =] =
& =5 =
€
§
= E
&5 H
= o~ 1~
5 T 5 )T 1
& B
= =
16,9 285 - %3
screw depth from PCB top
-2 min. 9
= X1 max. 12
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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-W212NMAGOONB02-M200P62
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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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