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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

e 70-W212NMA600SC-M200P

70-W212NMA600SC-M200P

datasheet

V /600 A

Tj=25°C, unless otherwise specified

Maximum Ratings

Parameter Symbol Condition Value Unit
Buck Switch (T1,T4)
Collector-emitter breakdown voltage Vee 1200 \Y
Th=80°C 498
DC collect t 1 T;=T;max A
collector curren c i=Tj T.=80°C 637
Repetitive peak collector current Icpulse tp limited by Tymax 1800 A
Th=80°C 1188
P dissipati P T:=T;max w
ower dissipation tot i=Tj T.=80°C 1799
Gate-emitter peak voltage Vee +20 Y
— ) tsc T;=150°C 10 Us
Short circuit ratings
9 Vee Vee=15V 800 v
. Ve max = 1200V
Temax
Turn off safe operating area (RBSOA) T, mox= 150°C 1200
Maximum Junction Temperature Tjmax 175 °C
Boost Diode ( D2, D3 )
Peak Repetitive Reverse Voltage Viru T;=25°C 600 \%
Th=80°C 288
DC f d t I T;=T;max A
orward curren F 3=T; T.280°C 384
Surge forward current Tgsm 1250 A
t, = 10 ms, sine halfwave T,; < 150°C
I2t-value It 7800 A%s
Repetitive peak forward current Ierm tp =1 ms T,; < 150°C 1200 A
Th=80°C 365
P dissipati FWD Pyo T;=T;max w
ower dissipation per tot 3=T; T.280°C 554
Maximum Junction Temperature Tjmax 175 °C
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Maximum Ratings
Tj=25°C, unless otherwise specified
Parameter Symbol Condition Value Unit
Boost Switch (T2, T3)
Collector-emitter breakdown voltage Vee 600 \Y
T,=80°C 388
I T;=T;max
DC collector current c =T T.280°C 510 A
Repetitive peak collector current Tepuls tp limited by Tymax 1800 A
o T,=80°C 594
Pt T,=T;max
Power dissipation tot =T T.=80°C 900 w
Gate-emitter peak voltage Vee +20 Y
o : tsc T;<150°C 6 us
Short circuit ratings
9 Vee Vee=15V 360 v
. Ve max = 1200V
Temax
Turn off safe operating area (RBSOA) T, mox= 150°C 1200 A
Maximum Junction Temperature Tjmax 175 °C
Buck Diode ( D1, D4)
Peak Repetitive Reverse Voltage Virm T;=25°C 1200 Vv
Th=80°C 355
DC f d t I T;=T;max A
orward curren F i=T; T.=80°C 470
Surge forward current Tgsm 3600 A
t,=10ms , sin 180° T;=150°C
I2t-value Pt 16200 A%s
Repetitive peak forward current Tprwm t, limited by Tymax 1800 A
Th=80°C 633
P dissipati FWD Py T;=T;max w
ower dissipation per tot =1 T.=80°C 960
Maximum Junction Temperature Tjmax 175 °C
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Maximum Ratings

Tj=25°C, unless otherwise specified
Parameter Symbol Condition Value Unit
DC link Capacitor
Max.DC voltage Vimax 630 \
Operation Temperature Top -40...+105 °C
RMS Current Trms 10 A
General Module Properties
Material of module baseplate Cu
Material of internal isulation Al203
Thermal Properties
Storage temperature Totg -40...+125 °C
Operation temperature under switching condition] Top for power part -40...+(Tjmax - 25) °C
Isolation Properties
Isolation 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
Parameter Symbol Conditions Value Unit
V.[V] or|I.[A] or
z‘“ Ez} O |Vee [V] or |I- [A] oF T; Min Typ Max
s Vos[V]  |Io[A]
Buck Switch (T1,T4)
Gate emitter threshold voltage Veew  [Vee=Vee 0,024 5 58 6:5 v
Collector-emitter saturation voltage Veesay 15 600 1 %’ig 24 \
Collector-emitter cut-off current incl. lces 0 1200 0.6 mA
Gate-emitter leakage current loes 20 0 3000 nA
Integrated Gate resistor Ryint 1,25 Q
. 296
Turn-on delay time Tdon) 310
Rise time t, >
64 ns
. 350
Turn-off delay time Loty Rgoff=1 Q 15 350 600 210
Fall time t Rgon=1 0 62
83
Turn-on energy loss Eon }%
50 mWs
Turn-off energy loss Eoit 31
Input capacitance Cies 37200
Output capacitance Coss  |f=1MHz 0 25 Tj=25°C 2320 pF
Reverse transfer capacitance Crss 2040
Gate charge Qcae +15 600 600 Tj=25°C 4800 nC
Thermal resistance junction to sink Rugs |Phase-change 0,08
material K/W
Thermal resistance junction to case Rige)  |A=3,4W/mK 0,06
Boost Diode ( D2, D3 )
FWD forward voltage Ve 600 L2 }2; 23 v
Peak reverse recovery current lrrm ggg A
. 132
Reverse recovery time tr 257 ns
Reverse recovered charge Qn Rgon=1 Q +15 350 600 ii uC
di(rec)max 4888
Peak rate of fall of recovery current Jdt 3314 A/us
Reverse recovered energy Erec g mWs
Thermal resistance junction to sink Rus) |Phase-change 0,26
material K/W
Thermal resistance junction to case Rige)  [A=3,4W/mK 0,17
Boost Switch (T2, T3)
G B _ 5 5,8 6,5
ate emitter threshold voltage Veey |Vee=Vee 0,0096 v
B N 1 1,57 2,3
Collector-emitter saturation voltage Veesay 15 600 1'80 \
Collector-emitter cut-off incl. lces 0 600 0.1 mA
Gate-emitter leakage current loes 20 0 3000 nA
Integrated Gate resistor Rygint 0,5 Q
- 244
Turn-on delay time Tdon) 250
Rise time t, 49
53 ns
. 306
Turn-off delay time 1) Rgoff=1 Q 15 350 600 325
Fall time t Rgon=1 0 48
67
Turn-on energy loss Eon 183
5 mWs
Turn-off energy loss Eoit 22
Input capacitance Cies 36960
Output capacitance Coss  |f=1MHz 0 25 Tj=25°C 2304 pF
Reverse transfer capacitance Crss 1096
Gate charge Qcae +15 300 600 Tj=25°C 6400 nC
Thermal resistance junction to sink Rugs |Phase-change 0,16
material K/W
Thermal resistance junction to case Rige) |A=3,4W/mK 0,11
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Characteristic Values
Parameter Symbol Conditions Value Unit
V.[V] or|I.[A] or
z‘“ Ez} O |Vee [V] or |I- [A] oF T; Min Typ Max
e Vos[V] Lo [A]

Buck Diode ( D1, D4 )
FWD forward voltage Ve 600 1 %gf 3 v
Reverse leakage current I 1200 720 HA
Peak reverse recovery current lrm ggg A
Reverse recovery time e 279% ns
Reverse recovered charge Qn Rgon=1 Q +15 350 600 é? uc

di(rec)max 14692
Peak rate of fall of recovery current Tdt 12189 A/us
Reverse recovery energy Erec 1‘2 mWs
Thermal resistance junction to sink Rugs |Phase-change 0,15

material K/W
Thermal resistance junction to case Rige)  |A=3,4W/mK 0,10
DC link Capacitor
Capacitance [} 1360 nF
Tolerance -10 +10 %
Dissipation factor T,=20°C 0,0004 mQ
Climatic category 40/105/56
Thermistor
Rated resistance R Tj=25°C 22000 Q
Deviation of Rjgg AR/R |R100=1486 Q Tj=100°C -12 +12 %
Power dissipation P Tj=25°C 200 mw
Power dissipation constant Tj=25°C 2 mW/K
B-value Bsisoy |Tol. £3% Tj=25°C 3950 K
B-value Bsiog) |Tol. £3% Tj=25°C 3998 K
Vincotech NTC Reference Tj=25°C 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) | RCCyee Tc=25°C, per switch 1,5 mQ
Mounting torque M \S/;:'(‘ecvglxl*ilih?'\ountlnq according to valid application note 2 2,2 Nm
Mounting torque M \S/;:'(‘ecvglxl*ilihpountmq according to valid application note 4 6 Nm
. : Screw M6 - mounting according to valid application note

Terminal connection torque M VINCOX-*-HI 2,5 5 Nm
Weight G 710 g
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Buck
Half bridge IGBT and Neutral point FWD
Figure 1 IGBT Figure 2 IGBT
Typical output characteristics Typical output characteristics
Ic = f(Vce) Ic = f(Ver)
1200 1200
< <
IDOO IDOD
800 800
600 600
400 400
200 200
0 0
0 1 2 3 4 VeeV) 5 0 1 2 3 4 VeeM) 5
At At
t, = 350 15 tp = 350 15
T = 25 °C T = 125 °C
Ve from 7 Vto 17 Vin steps of 1 V Ve from 7 Vto 17 Vin steps of 1 V
Figure 3 IGBT Figure 4 FWD
Typical transfer characteristics Typical FWD forward current as
Ic = f(Vee) a function of forward voltage
I = f(Ve)
500 1200
< < / /
- _1000
400
800
300
600
200
400
T, = Tjnac25C //
100
200
T,= 25T
/ Ti= Twax-ZST/ 4 -
0 o ] !
0 2 4 6 8 10y, v 12 0 05 1 15 2 Ve 25
At At
tp = 350 ys tp = 350 15
Vee = 10 Y
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Buck

Half bridge IGBT and Neutral point FWD

Figure 5 IGBT

Typical switching energy losses
as a function of collector current

Figure 6 IGBT

Typical switching energy losses
as a function of gate resistor

E = f(Ic) E = f(Rs)
60 T T 80 T T
@ : : Eofr High 1| I : : Eon High T
E | | z | |
o | £ | |
w
I w I I Eontowt
45 : 60 ! : ,,,,,,,,,
|
|
Eoft Low T !
|
30

Eon High 1

E,
15 _ Fontowr |

0

EoffLow T

R e e ,—,—m—€

0 200 400 600 800 1000 | (a) 1200 Re(®) 10
With an inductive load at With an inductive load at
Tj= 25/125 °C Tj= 25/125 °C
Ve = 350 Y Vee = 350 Y
Vge = +15 Y Ve = +15 Y
Rgon = 1 Q Ic= 596 A
Rgoff = 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(Ic) Erec = f(Rg)
12 T T T Ee ot 12 T T
® rec High @
H 1 1 : 1 1
w | | EI/ | |
V- ——— b L e : ——————————————
|
|
|
sl el N
. ErecLowT Erec High T
4
1
| ErecliowT
2 2 | |
| |
1 1
0 0 | |
0 200 400 600 800 1000 I o(A) 1200 0 2 4 6 8 Ra(2) 10

With an inductive load at

T = 25/125  °C
Vee = 350 v
Ve = £15 v
Ron= 1 Q

copyright Vincotech

With an inductive load at

Tj= 25/125 °C
Ve = 350 \
Vee = +15 \
Ic= 596 A
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Buck

Half bridge IGBT and Neutral point FWD

Figure 9 IGBT Figure 10 IGBT

Typical switching times as a Typical switching times as a

function of collector current function of gate resistor

t = f(Ic) t = f(Rg)

10,00 T 00 F——=—c-—-F-—=-——-—-——-—-——-———-———S/———————=————==-—="—=
- - Cc-Z---ZZTZZZZZZZZ-Z“—Z—“—Z—Z—_Z—Z—Z—Z=ZZ=Z=Z=|"‘+A | oob 1l

t(ps)

0 200 400 600 800 1000 | (a) 1200 0 2 4 6 8  Re(@) 10
With an inductive load at With an inductive load at
Tj= 125 °C Tj= 125 °C
Ve = 350 Y Vee = 350 Y
Vge = +15 Y Ve = +15 Vv
Rgon = 1 Q Ic= 596 A
Rgofr = 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
tr = f(IC) tr = f(Rgon)
0,30 05
z i vigh g i vigh
025
/ o
020 trr Low T
03
0,15
// trLowT 02
/
0,10 /
0,1
0,05
0,00 0,0
0 200 400 600 800 1000 | (a) 1200 0 2 4 6 8 Ry (@) 10
At At
5= 25/125 °C Ty = 25/125 °C
Ve = 350 Y Vg = 350 Y
Vge = +15 Y I = 596 A
Rgon = 1 Q Vge = +15 Vv

copyright Vincotech 8 09 Jan. 2018 / Revision 8



\' 70-W212NMA600SC-M200P

datasheet
Vincotech
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
Qr = f(I¢) Qr = f(Rgon)
60 50
5 ~
S Qrr High T 9
9 = \
o io T | | Quugr
40 /
30
30
mlow T
/ 20 \\\ Q
2 — mlow T
// 10
10
0 0
0 200 400 600 800 1000 1e(A) 1200 0 2 4 6 8 Rgon(Q) 10
At At
j= 25/125 °C Ty = 25/125 °C
Ve = 350 Y Vg = 350 Y
Vge = +15 Y I = 596 A
Rgon = 1 Q Vge = +15 Vv
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(I¢) Irrm = f(Rgon)
600 500
< <
5%0 IRRMH\ghT _%
/— 400
IF?F?M Low T
400
/ 300
. /
200
200 \IRRM High T
T lrrRMLonT
100
100
0 0
0 200 400 600 800 1000 (A 1200 0 2 4 6 8 Rgon( ) 10
At At
5= 25/125 °C Ty = 25/125 °C
Ve = 350 Y Vg = 350 Y
Vge = +15 Y I = 596 A
Rgon = 1 Q Vge = +15 Vv
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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
dI,/dt,dl./dt = f(Ic) dlo/dt,dl./dt = f(Rgon)
% 14000 __.20000
g deddle \=— e § dle/dty |——
B dly/dt ‘..-v"'"- = I| s
412000 T e < ) dlofdtr
k=] '.f..,.---‘ — - 5216000 .I
10000 __,..-""' - [ l‘-
8000 "' " 12000 :
6000
8000
.
4000 ]
-
4000
2000
0 0
0 200 400 600 800 1000 | (a) 1200 0 2 4 6 8  Ry(@) 10
At At
5= 25/125 °C T = 25/125  °C
Ve = 350 Y Vg = 350 Y
Vee = +15 \Y Ir = 596 A
Rgon = 1 Q Vee = +15 Vv
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°
g -
2 H
; 2
: 5 L1
| LT /
10" 10* A
T = — 1 //
T //, /”
L
LT D=05 afl ;/ i
| 02 inl 7 D=05
- A 0,1 2] 0,2
1° L] ;/ 0,05 ° 01 |
// 7 0,02 005 7
1T 0,01 L 0,02
0,005 = 0,01
L] 0.000 0,005 7
1% 0.000
10° T T ‘ ‘ T ‘ 10 T T T T
10° 104 10° 107 10t 100 o PO 10° 10 10° 10° 10* 10° 0w B
At At
D= /T D= /T
RtH = 0,08 K/W Rengn = 0,26 K/W
IGBT thermal model values FWD thermal model values
R (C/W) Tau (s) R (C/W) Tau (s)
0,035 1,2E+00 0,049 5,4E+00
0,021 1,8E-01 0,057 1,1E+00
0,022 3,6E-02 0,041 2,6E-01
0,003 8,0E-03 0,075 5,0E-02
0,004 6,8E-04 0,024 1,7E-02
0,006 3,4E-03
0,012 4,0E-04
copyright Vincotech 10
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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
Prot = f(Th) Ic = f(Th)
2500 800
s <
EE 700 4
2000 +
600 -
500
1500
400
1000 200 |
200
500 +
100
0 . . . 0 ! \ :
0 50 100 150 Th(°C) 200 0 50 100 150 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
Prot = f(Th) Ir = f(Th)
700 500
g =
-] $
o i
600 -
400
500
300
400
300 +
200 +
200
100
100 +
0 ) 0 T T
0 50 100 150 T, (°C) 200 0 50 100 150 T, (°C) 200
At At
T = 175 °C T = 175 °C
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Figure 25 IGBT Figure 26 IGBT

Safe operating area as a function Gate voltage vs Gate charge
of collector-emitter voltage
Ic = f(Vee) Ve = f(Qg)
17,5 1
< S
= 8
10 \ ‘\ ™N z 15 4
S S
o4 ™ N NG 240V
N ™N
/\\ \\\\ \ \\ \\‘ 12,5
N
o NN ~ ™ 960V
\\ \\ NS ™
NN ] /
\?\ NL \\ 10
10" \\ \\ /
\\\‘\\ 7.5
N /
10° 5
25 /
10"
0 : : :
0 150 300 450 600 750 900
10° o @ 10° Vee(V) Qg (nC)
At At
D= single pulse Ic = 600 A
Th = 80 oC
Vee = +15 \%
Tj = ijax oC

Figure 27 IGBT

Reverse bias safe operating area

Ic = f(Vee)
1400
<
- IcMAX
1200 y
1000 \
\ a
I
AN E
800 -
o
o \
600
\ x
<
=
\ 8
400 4 \ >
200 - \
0 : : :
0 200 400 600 800 1000 1200 1400
Vee(V)
At
T = Timax-25 ©°C
Uccminus:Uccplus
Switching mode : 3 level switching
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Neutral point IGBT and Half bridge FWD
Figure 1 IGBT Figure 2 IGBT
Typical output characteristics Typical output characteristics
Ic = f(Ver) Ic = f(Ver)
1000 1000
800 800
/ /
600 / 600
I—
400 / 400 /’//
L —
200 / 200 — |
I I
0 0
0 1 2 3 4 Vee(V) 5 0 1 2 3 4 Vee V) 5
At At
t, = 350 15 tp = 350 15
T = 25 °C j= 125 °C
Ve from 7 Vto 17 Vin steps of 1 V Ve from 7 Vto 17 Vin steps of 1 V
Figure 3 IGBT Figure 4 FWD
Typical transfer characteristics Typical FWD forward current as
Ic = f(Vee) a function of forward voltage
I = f(Ve)
500 1200
< <
- _1000
400
800
300
600
200
T, = Tinax25C 200
T;=25C
100
200
T)= Tinac25C
T;=25C
0 o — !
0 2 4 6 8 10 Ve (V) 12 0 1 2 3 Ve (V) 4
At At
t, = 350 15 tp = 350 15
Ve = 0 Y
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Neutral point IGBT and Half bridge FWD

Figure 5 IGBT

Typical switching energy losses
as a function of collector current

Figure 6 IGBT

Typical switching energy losses
as a function of gate resistor

E = f(Ic) E = f(Rs)
40 T T T
g | | | Eofr High T
E | |
| |
u | | EOV\ High T
| |
0L _ Lo ____ A
! ! on Low T
: : Eottowr | | | gl ______‘______‘______ 7 A __]
| |
| |
| i
20 | |
| |
| |
I Eoﬂ High T
| |
| o e N e R~ e e I
10 I I Eonvignt EotfLow T
| | |
| -
/n LowT
| |
| | |
| | |
0 . . .
0 200 400 600 800 1000 1200
) 0 2 4 6 8 Re(Q) 10

With an inductive load at

Tj= 25/125 °C

Ve = 350 \%

Ve = +15 \%

Rgon = 1 Q

Rgoff = 1 Q

Figure 7 FWD

Typical reverse recovery energy loss
as a function of collector current

With an inductive load at

T = 25/125  °C

Vee = 350 v

Vge = +15 Vv

Ic = 600 A

Figure 8 FWD

Typical reverse recovery energy loss
as a function of gate resistor

Erec = f(1o) Erec = f(Rs)
20 T T 20 T T
— I I Q I I Erec High T
2 | | 2 | I
E | | E | |
o | | w | |
! [ 16 |
15 | | | |
! ! Erec high T |
| | | |
| | |
| | | I
| | 12 | |
| | |
I | |
| | | |
| | | |
| | 8 | |
| | | |
| | Evec Low T | |
| | | |
5 | | |
| | 4 i
| |
| | |
| | |
I | I Erec ow T
0 ‘ ‘ 0
0 200 400 600 800 1000 | (a) 1200 0 2 4 6 8 Rg(@) 10

With an inductive load at

Tj= 25/125 °C
Vee = 350 \Y
Vge = +15 \Y
Rgon = 1 Q
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With an inductive load at

Tj= 25/125 °C
Ve = 350 \
Vee = +15 \
Ic = 600 A
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Figure 9 IGBT

Typical switching times as a
function of collector current

Figure 10 IGBT

Typical switching times as a
function of gate resistor

t = f(Ic) t = f(Rg)
L S — - —
| |
—_ | |
2 F--rzzzoo--- el = =~ taoft
\
|
; T ton
Rl I :::t:::::::::::::::::1::::::
| u
| |
,,,,,,,,,,,, b= -
1 1
t, | |
00l F——————————— ‘r ————————————————— : ——————
1 1
,,,,,,,,,,,, - e -
| |
| |
1 1 ‘ ‘
0,001 L L 0,001 L L
0 200 400 600 800 1000 !c(A) 1200 0 2 4 6 8 Re(2) 10
With an inductive load at With an inductive load at
Tj= 125 °C Tj= 125 °C
Ve = 350 Y Ve = 350 Y
Vge = +15 Y Vge = +15 Vv
Rgon = 1 Q Ic = 600 A
Rgoff = 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
t = f(Ic) tr = f(Rgon)
0,2 12
&> @ trr High T
f_g Y high T 3:
1
o
08
01 06
I
// trtowT 04
02
trr Low T
0,0 0
0 200 400 600 800 1000 |c(A) 1200 0 2 4 6 8 Rgon(2) 10
At At
5= 25/125 °C Ty = 25/125 °C
Ve = 350 Y Vg = 350 Y
Vge = +15 Y I = 600 A
Rgon = 1 Q Vge = +15 Vv
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Figure 13 FWD Figure 14 FWD
Typical reverse recovery charge as a Typical reverse recovery charge as a
function of collector current function of IGBT turn on gate resistor
Qr = f(I¢) Qr = f(Rgon)
80 100
g Qn High T c Qr High T
80
/ 60
40
Q" Low T 40
.
20 /
/ 20
— QrrLow
0 0
0 200 400 600 800 1000 1c(A) 1200 0 2 4 6 8 Rgon(Q) 10
At At
j= 25/125 °C Ty = 25/125 °C
Ve = 350 Y Vg = 350 Y
Vge = +15 Y I = 600 A
Rgon = 1 Q Vge = +15 Vv
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
Iprm = f(Ic) Iprm = f(Rgon)
700 800
< | —] ~
z Irrm High T <
2 / E
IRRM Low T \
S
b // 600
400 \
400
300
Irrm High T
200
200
100 |
RRM Low T
0 0
0 200 400 600 800 1000 | c(A) 1200 0 2 4 6 8  Ryon(92) 10
At At
5= 25/125 °C Ty = 25/125 °C
Ve = 350 Y Vg = 350 Y
Vge = +15 Y I = 600 A
Rgon = 1 Q Vge = +15 Y
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Figure 17 FWD Figure 18 FWD
Typical rate of fall of forward Typical rate of fall of forward
and reverse recovery current as a and reverse recovery current as a
function of collector current function of IGBT turn on gate resistor
dI,/dt,dl./dt = f(Ic) dlo/dt,dl./dt = f(Rgon)
24000 _25000
; dlefdt; | —— 2 dlec/dt
2
5 diydty < dig/dt
i§2°°°° ™~ 220000
/
-n--ﬂl""“"
16000 S— I
— ——
- 15000
12000
10000
8000
5000
4000
e ————
o 0
0 200 400 600 800 1000 | (a) 1200 0 2 4 6 8 Ryn(2) 10
At At
Tyj= 25/125 °C Ty = 25/125 °C
Ve = 350 Y Vg = 350 Y
Vee = +15 Y Ir= 600 A
Rgon = 1 Q Vge = +15 Vv
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
Zinn = f(tp) Zinn = f(tp)
10° 10°
g g
2 N
L —=TTT] | ~
10 9 __/—/’/;’ | 10* e =
>
i
| A = //
7
A 7
| 2% D=05 4 D=05
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IGBT thermal model values

R (K/W)
0,05
0,03
0,03
0,04
0,01
0,002
0,005

Tau (s)
4,40
1,10
0,24
0,05
0,02
0,003
0,0005

copyright Vincotech

17

FWD thermal model values

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

Tau (s)
6,05
1,29
0,22
0,05
0,01
0,001
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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
Prot = f(Th) Ic = f(Tw)
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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
Prot = f(Th) Ir = f(Th)
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Figure 25 IGBT

Reverse bias safe operating area

Ic = f(Vee)
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Switching mode : 3 level switching
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Typical NTC characteristic
as a function of temperature

RT = f(T)
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General conditions

125 °C
2Q
2Q

Vincotech
T;
Rgon
Rgoff
Figure 1 Half bridge IGBT

Turn-off Switching Waveforms & definition of tyos, teoss

Figure 2 Half bridge IGBT
Turn-on Switching Waveforms & definition of tyon, teon

(teosr = integrating time for E,g) (teon = 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 of t,
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Figure 5 Half bridge IGBT Figure 6 Half bridge IGBT

Turn-off Switching Waveforms & definition of tg. Turn-on Switching Waveforms & definition of tg,,
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Figure 7 Neutral point FWD
Turn-off Switching Waveforms & definition of t,,.
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Figure 8 Neutral point FWD Figure 9 Neutral point FWD
Turn-on Switching Waveforms & definition of tq, Turn-on Switching Waveforms & definition of tg,ec
(torr = integrating time for Q,,) (terec= integrating time for E,..)
150 - 125 -
% Erec
% ’ v
100 ‘ }‘ 100 - /

/ terec

}?( 75
50 -
50
0
7 P
-50
0 emr—
-100 -25 T T
5,15 53 5,45 5,6 5,75 59 6,05 52 54 5,6 58 . 6
time(us) time(us)
I4(100%) = 591 A Prec (100%) = 206,68 kW
Qi+ (100%) = 47,04 uC Erec (100%) = 10,70 mJ
tor = 0,55 Hs terec = 0,55 HS

copyright Vincotech 23 09 Jan. 2018 / Revision 8



\' 70-W212NMA600SC-M200P

datasheet
Vincotech
half bridge IGBT switching measurement circuit

oo

4 l
700w ) T3 Lioac C\p
T4 D "
‘R2
. .

copyright Vincotech 24 09 Jan. 2018 / Revision 8



v

70-W212NMA600SC-M200P

datasheet

Switching Definitions neutral point IGBT

General conditions

125 °C
2Q
2Q

Vincotech
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Rgon
Rgoff
Figure 1 Neutral point IGBT

Turn-off Switching Waveforms & definition of tyos, teoss
(teorr = integrating time for E¢)

Figure 2 Neutral point IGBT
Turn-on Switching Waveforms & definition of tyon, teon
(teon = 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 of t,
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Figure 5 Neutral point IGBT Figure 6 Neutral point IGBT
Turn-off Switching Waveforms & definition of tg. Turn-on Switching Waveforms & definition of tg,,
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Figure 7 Half bridge FWD

Turn-off Switching Waveforms & definition of t,,.
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Figure 8 Half bridge FWD

Turn-on Switching Waveforms & definition of tq,

(tor= integrating time for Q,,)

Figure 9 Half bridge FWD

Turn-on Switching Waveforms & definition of tg,ec
(terec= integrating time for E,..)
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Ordering Code and Marking - Outline - Pinout

Ordering Code & Marking

Version Ordering Code in DataMatrix as | in packaging barcode as
without PCM 70-W212NMA600SC-M200P M200P M200P
with PCM 70-W212NMA600SC-M200P-/3/ M200P M200P-/3/
Driver pins Low current connections Power connections

Pin | X1 | ¥i | Function |Groupl M4 | y3 | v3 |Function] M6 |x2| v2 | Function
1.1 | 4,5 [ 78,7 G1-1 T1 | screw screw
1.2 | 45 816 El-1 T1 3.1 -37 (89,8 DC+ 2.1 0 0 Phase
1.3 [39,5[78,7] G1-2 11 | 3.2 [81,4]89,8] DC+ 22 [22] o Phase
1.4 [39,5]81,6 E1-2 T1 3.3 -37 [ 65,2 CE 2.3 |44 0 Phase
1.5 [1,95]| 68,4 E2-1 T2 3.4 [81,4[65,2 CE 2.4 0 [110,4 DC+

1.6 | 4,85] 684 G2-1 72 | 3.5 [ -37]45.2] Phase | 2.5 [22]110,4] Neutral
1.7 | 39,2]684| G2-2 T2 | 3.6 |81,4]452| Phase | 2.6 | 44]110,4] DC-

1.8 [ 42,1684 E2-2 T2 3.7 |-37120,6 DC-

19| -22| 46 G3-1 T3 3.8 |81,4]|20,6 DC- 30 +04 Centerline of press-fit pinhead
1.10| -2,2 | 48,9 E3-1 T3 ‘W> _ -

1.11| 46,2 | 46 G3-2 T3 N gl

1.12| 46,2 | 48,9 E3-2 T3 i ;* :C" .

1.13[-6,75] 29,2 E4-1 T4 g §§ Eg

1.14|-6,75[ 32,1 G4-1 T4 : i

1.15 50,8 | 29,2 E4-2 T4 < i

1.16| 50,8 | 32,1 G4-2 T4

1.17 | 19,5 | 30,2 |Desat-DC+

1.18| 24,6 | 30,2 |Desat-DC+ ! !

1.19] 19,5 | 44,7 | Desat-GND)
1.20| 24,6 | 44,7 | Desat-GND convexity for each baseplate

1.21| 67,7 | 86,7 NTC ) only convex: 0,25+0,15mm
1.22]67,7]89,8 NTC {0z}

134,79

@ 23 V8
I
@ 55
[La) o w o
& g 2 3
-
%
S
$
b
a
[
@ i
s, ey g A ¥
NN
1

169 285 - X3 T
sctrew depth from PCB fo

X2 min. 9
— X1 max. 12

copyright Vincotech 29 15 Jan. 2018 / Revision 2



v

70-W212NMA600SC-M200P

datasheet
Vincotech
Ordering Code and Marking - Outline - Pinout
DC+  Neutral DC-
O NTC
Neultral !
) S T
4 L1} L1}
DC+y DC+
El-1 em T2 ] -—TE1-2
G1-1 = K - G1-2 Neu
Er1e D2 £} Neutral
E2.2 E4-1 '
CE coad == P—CE | CE
55 G2-2 EE [ D4 /
L r T4 )
4 r 3) D3 - ;
Phase 4 E3-1= wlog § B2 Phase
G3-1 -
Desat-GND  G3-2
Neutral
- G4-1 G442 =
- Ed4-1 L E4-2 e
Desat-DC+
DC-
Neutral
Phase Phase Phase
Gx-1 to Gx-2 and Ex-1 to Ex2 shall be connected on customer PCB!
Wherex=1to 4
Identification
ID Component Voltage Current Function Comment
T1, T4 IGBT 1200 V 600 A Buck Switch
T2, T3 IGBT 600 V 600 A Boost Switch
D2, D3 FWD 600 V 600 A Buck Diode
D1, D4 FWD 1200V 600 A Boost Diode
C Capacitor 630 V DC Link Capacitor
NTC NTC Thermistor
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Packaging instruction

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

Handling instruction

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

Package data

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

UL recognition and file number

This device is certified according to UL 1557 standard, UL file number E192116. For more information see vincotech.com website. “s
*10 without PCM
6 with PCM
Document No.: Date: Modification: Pages
70-W212NMA600SC-M200P-D8-14 09 Jan. 2018

DISCLAIMER
The information, specifications, procedures, methods and recommendations herein (together “information”) are presented by Vincotech to reader in

good faith, are believed to be accurate and reliable, but may well be incomplete and/or not applicable to all conditions or situations that may exist or
occur. Vincotech reserves the right to make any changes without further notice to any products to improve reliability, function or design. No
representation, guarantee or warranty is made to reader as to the accuracy, reliability or completeness of said information or that the application or use
of any of the same will avoid hazards, accidents, losses, damages or injury of any kind to persons or property or that the same will not infringe third
parties rights or give desired results. It is reader’s sole responsibility to test and determine the suitability of the information and the product for reader’s

intended use.

LIFE SUPPORT POLICY
Vincotech products are not authorised for use as critical components in life support devices or systems without the express written approval of

Vincotech.
As used herein:

1. Life support devices or systems are devices or systems which, (a) are intended for surgical implant into the body, or (b) support or sustain life, or (c)
whose failure to perform when properly used in accordance with instructions for use provided in labelling can be reasonably expected to result in

significant injury to the user.
2. A critical component is any component of a life support device or system whose failure to perform can be reasonably expected to cause the failure of

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