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flow MNPC 4w

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

e Solar inverter
e UPS
e High speed motor drive

70-W212NMC600SH01-M700P

datasheet

0V /600A

e 70-W212NMC600SH01-M700P
Maximum Ratings
T,=25°C, unless otherwise specified
Parameter Symbol Condition Value Unit
half bridge IGBT ( T1,T4)
Collector-emitter break down voltage Ve 1200 \Y
Th=80°C 457
DC collect t I T;=T;max A
collector curren c i=Tj T.=80°C 589
Repetitive peak collector current I crm tp limited by Tymax 1800 A
Th=80°C 1105
P dissipati Py T;=T;max w
ower dissipation ot il T.=80°C 1674
Gate-emitter peak voltage Ve +20 \Y
o } tsc T;<150°C 10 Hs
Short circuit ratings
9 Ve Vee=15V 800 v
. Ve max = 1200V
1 cmax
Turn off safe operating area (RBSOA) T, mox= 150°C 1200
Maximum Junction Temperature Timax 175 °C
neutral point FWD ( D2, D3)
Peak Repetitive Reverse Voltage V rem T;=25°C 600 Vv
Th=80°C 318
DC f d t 1 T;=T;max A
orward curren F ;=T; T.280°C 430
Repetitive peak forward current I'rrm tp =1ms T,; < 150°C 1800 A
Th=80°C 389
P dissipati FWD P T;=T;max w
ower dissipation per tot ;=T; T.280°C 589
Maximum Junction Temperature Timax 175 °C
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70-W212NMC600SH01-M700P

datasheet
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Maximum Ratings
T,=25°C, unless otherwise specified
Parameter Symbol Condition Value Unit
neutral point IGBT (T2, T3)
Collector-emitter break down voltage Ve 600 \%
Th=80°C 420
DC collect t 1 T;=T;max A
collector curren ¢ 3=T; T.280°C 550
Repetitive peak collector current I cpm t, limited by Tymax 1800 A
Th=80°C 645
P dissipati Py T;=T;max w
ower dissipation tot [} T.=80°C 977
Gate-emitter peak voltage Ve +20 \
o ) tsc T;<150°C 6 us
Short t rat !
ort circuit ratings Ve Vee=15V 360 v
Turn off saf ti RBSOA 1 Vee mex = 1200V 1200
urn off safe operating area ( ) cmax Ty = 150°C
Maximum Junction Temperature Timax 175 °C
half bridge FWD ( D1, D4 )
Peak Repetitive Reverse Voltage V rrm T;=25°C 1200 v
Th=80°C 239
I T;=T;max
DC forward current F =T T.280°C 316 A
Surge forward current I'rsm 1800 A
t,=10ms , sin 180° T;=150°C
I2t-value I’ 8100 A%s
e T,=80°C 468
Py T;=T;max
Power dissipation per FWD tot =T T.=80°C 209 w
Maximum Junction Temperature Timax 175 °C
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Maximum Ratings

T,=25°C, unless otherwise specified
Parameter Symbol Condition Value Unit
DC link Capacitor
Max.DC voltage V max Temax=100°(d 630 \%
General Module Properties
Material of module baseplate Cu
Material of internal isulation Al203
Thermal Properties
Storage temperature Tt -40...+125 °C
Operation temperature under switching condition Top -40...+(Tjmax - 25) °C
Insulation Properties
Insulation voltage Vis 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
Ve [V
VGE EV} O |y [V1 oF |1, [A] oF T; Min Typ Max
“ Vos [V1 | [A]
half bridge IGBT (T1,T4)
Gate emitter threshold voltage Verw) |Vee=Vae 0,0208 5 58 65 v
Collector-emitter saturation voltage V cesar 15 600 L4 %%g 24 \%
Collector-emitter cut-off current incl. FWD Lss 0 1200 0.08 mA
Gate-emitter leakage current Tges 20 0 960 nA
Integrated Gate resistor R gine 1,25 Q
. 245
Turn-on delay time Ed(on) 256
Rise time te a4
54 ns
. 301
Turn-off delay time Lagotn) Rgoff=0,5 Q 15 350 600 349
Fall time ty Rgon=0,5 @ 34
57
10
Turn-on energy loss Eon
18 W
ii 14 mivs
- E
Turn-off energy loss off Ti=125°C 24
Input capacitance Cies 35200
Output capacitance Cos  |f=1MHz 0 25 Tj=25°C 2250 pF
Reverse transfer capacitance Crss 1880
Gate charge Qq 15 960 600 Tj=25°C 2775 nC
Thermal resistance chip to heatsink Rugs [Phase-Change 0,09
Material K/W
Thermal resistance chip to case Rugo |A=3,4W/mK 0,06
neutral point FWD ( D2, D3 )
FWD forward voltage Ve 600 127 }'gg 1,97 v
Peak reverse recovery current Tran iig A
. 168
Reverse recovery time [ 289 ns
Reverse recovered charge Qu Rgon=0,5Q +15 350 600 ig pC
Peak rate of fall of recovery current (di v/ AE)mas. 32(7)2 Alus
] 5
E
Reverse recovered energy rec Ti=125°C 10 mWs
Thermal resistance chip to heatsink Rugs [Phase-Change 0,24
Material K/W
Thermal resistance chip to case Rugo |A=3,4W/mK 0,16
neutral point IGBT (T2, T3)
. _ 5 5,8 6,5
Gate emitter threshold voltage Vg |Vee=Vee 0,0096
Collector-emitter saturation voltage V cgsar 15 600 1,05 }gg 1.85 Y
Collector-emitter cut-off incl FWD Ieps 0 600 0.0304 mA
Gate-emitter leakage current 1 ges 20 0 2400 nA
Integrated Gate resistor R gint 0,5 Q
. 270
Turn-on delay time € gon) 274
Rise time t, 41
45 ns
. 351
Turn-off delay time t 4o
Y ®_|Rgoff=1 0 £15 350 600 374
Fall time t Rgon=1 Q 39
70
Turn-on energy loss Eo g
17 mWs
Turn-off energy loss E o 23
Input capacitance Cies 36960
Output capacitance Coss  |f=1MHz 0 25 Tj=25°C 2304 pF
Reverse transfer capacitance Crss 1096
Gate charge Q¢ 15 480 600 Tj=25°C 3760 nC
Thermal resistance chip to heatsink Rugsy |Phase-Change 0,15
Material K/W
Thermal resistance chip to case Rugg |A=3,4W/mK 0,10
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Characteristic Values
Parameter Symbol Conditions Value Unit
V. [V] or|I.[A]or
Ve [V
VGE EV} O |y [V1 oF |1, [A] oF T; Min Typ Max
“ Vos [V1 | [A]
half bridge FWD ( D1, D4 )
FWD forward voltage Ve 600 1 %’ig 2.7 \Y
Reverse leakage current I, 1200 720 HA
Peak reverse recovery current I'rpm g;; A
Reverse recovery time [ gz ns
Reverse recovered charge Qe Rgon=1Q +15 350 600 ég pC
. 21481
i /At Jmax
Peak rate of fall of recovery current (dig/dt) 20331 Alus
Reverse recovery energy Eec ; mWs
Thermal resistance chip to heatsink Rugs) |Phase-Change 0,20
Material K/W
Thermal resistance chip to case Rugg |A=3,4W/mK 0,13
DC link Capacitor
C value C | | | 2* 0,68 | | uF
Thermistor
Rated resistance R Tj=25°C 22000 Q
Deviation of Rjgg Agr R100=1486 Q Tc=100°C -12 +14 %
Power dissipation P Tj=25°C 200 mw
Power dissipation constant Tj=25°C 2 mW/K
B-value Basysoy |Tol. £3% Tj=25°C 3950 K
B-value Bspon |Tol. £3% Tj=25°C 3996 K
Vincotech NTC Reference Tj=25°C B
Module Properties
Module inductance (from chips to PCB) Lsce 10 nH
. Screw M4 - mounting according to valid application note
Mounting torque M FSWB1-4TY-M-*-HI 2 2,2 Nm
. Screw M5 - mounting according to valid application note
Mounting torque M FSWB1-4TY-M-*-HI 4 6 Nm
. . Screw M6 - mounting according to valid application note
Terminal connection torque M FSWB1-4TY-M-*-HI 2,5 5 Nm
Weight G 1300 g
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70-W212NMC600SH01-M700P
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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
I = (V) I = (V)
1200 1200
1000 1000
800 800
600 600 /
- - /
200 / 200
0 0
0 1 2 3 4 Vee(V) 5 0 1 2 3 4 Ve 8
At At
ty, = 350 Hs ty, = 350 Hs
T, = 25/125/150 °C T, = 150 °C
V= 15 \Y Ve from 7V to 17 Vin steps of 1 V
Figure 3 IGBT Figure 4 FWD
Typical transfer characteristics Typical FWD forward current as
Ie = f(Ve) a function of forward voltage
Is = f(V)
600 1600
< <
$ <
- ~ 1400
500
1200
400
1000
300 800
600
200
400
100
200
0 0
0 2 4 6 8 10 Vee V) 12 0 05 1 15 2 25 Ve (V) 3
At At
ty, = 350 15 ty, = 350 15
Ve = 10 \Y T= 25/125/150 °C
T= 25/125/150 °C
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Typical switching energy losses
as a function of collector current

70-W212NMC600SH01-M700P

datasheet

Buck operation
half bridge IGBT (T1,T4) and neutral point FWD (D2,D3)

Figure 5 IGBT

Figure 6 IGBT

Typical switching energy losses
as a function of gate resistor

E = f(I¢) E = f(R¢)
ASO T T T T 125 T T
@ | | | | w | |
: | | | | : | |
u | | | | Eon tigh 7 w | | EonHigh T
“ | | | L i . | |
1 1 1 1 1 Eontont
| | | | |
30 | | | ! |\ _______
| | |
! ! EuffLuwT
| |
| | Eontow T
| [ N R I D
EaﬂnghT
I N N ey ity Ewitont
ey 20 0 2 4 6 8 Ry
With an inductive load at With an inductive load at
T, = 25/125/150 °C Ty = 25/125/150 °C
Ve = 350 Y Veg = 350 Y
Ve = +15 \Y Ve = +15 Y
Rgon = 0,5 Q I¢ = 600 A
Rgoff = 015 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)
,alz T T T T T & 10 T T
E : : : : : Erec high 1 E : :
w | | | | | w | |
| | | | | |
| | | | 8 | |
| | | | |
| | | | |
| | | |
6
ErecH\ghT
alb o N oot
S
| |
| | ErecLowT
| |
| |
0 | |
0 2 4 6 Re(2) 10

With an inductive load at

T, = 25/125/150 °C
Ve = 350 v
Ve = +15 Vv
Rgn= 0,5 Q

copyright Vincotech

With an inductive load at

T, = 25/125/150 °C
Ve = 350 v
Ve = +15 v
Ic= 600 A
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Buck operation

half bridge IGBT (T1,T4) and neutral point FWD (D2,D3)

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(l¢) t = f(R¢)
10,00 T T T T 1,00 T T

””” - - -\ --"-"-" -~ -~ -~ - - - "3~ -~ -~ -~ T1T7-°-7-°=7 . | — e == = = 4+ - — — — — —
R S e e R S S
= |

[ I
| |
| |
0 200 400 600 800 1000 1 e(A) 1200 0 2 4 6 8 10

0,00 ! 0,00
Ro(2)

With an inductive load at With an inductive load at
T, = 125 °C Ty = 125 °C
Ve = 350 Y Veg = 350 Y
Ve = +15 \Y Ve = +15 \Y
Rgon = 0,5 Q I¢ = 600 A
Rgoff = 015 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
trr = f(IC) trr = f(Rgon)

04 _o7

é: G vign 7 % rvignT
o3 L — 06
os / ) /
trr ow
02 04 / ot
/ = triowT /

02 / ol

0.1 0,2

01 01

0,0 0,0

0 200 400 600 800 100 1e(A) 1200 0 2 4 6 8 Rgon(2) 10

At At
T, = 25/125/150 °C Ty = 25/125/150 °C
Ve = 350 Y Veg= 350 Y
Ve = +15 \Y Iy = 600 A
Rgon = 0,5 Q Ve = +15 \Y
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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:(IC) er = f:(Rgon)
60 50
E: ernghT g
s c \\
° I E—— QnH\ghT

40 /
30
30
Qrriowt \
/ )

20 / \\

[ Quiowt

10 / 10
o 0
0 200 400 600 800 1000 L) 1200 0 2 4 6 8 Ren(@) 10
At At
T, = 25/125/150 °C Ty = 25/125/150 °C
Ve = 350 Y Ve = 350 Y
Ve = +15 \Y Iz = 600 A
Rgon = 0,5 Q Ve = +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
Ipem = f(Ic) Ippm = f(Rgon)
500 500
% IRRMnghT %
_400 _400
TMLOWT
T
300 300
/
200 200
IRRMnghT
100 100
lRRMLuwT
0 0
0 200 400 600 800 1000 | @ 1200 0 2 4 6 8 R
At At
T, = 25/125/150 °C Ty = 25/125/150 °C
Ve = 350 Y Veg= 350 Y
Ve = +15 \Y Ip= 600 A
Rgon = 0,5 Q Ve = +15 Y
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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

and reverse recovery current as a
function of collector current
dl,/dt,dl ../dt = f(1.)

Typical rate of fall of forward

and reverse recovery current as a
function of IGBT turn on gate resistor
dlI o/dt,dl rec/dt = f(R gon)

2‘14000 15000
2 g . dleJdt; ——
3 5 ' diy/dty
§12000 \g .
s S 12000 v
II
10000 I
9000
8000
6000
6000
4000
- P
2000 o myn,,
T ———
0 0
0 200 400 600 800 1000 | () 1200 0 2 4 6 8 Rgon(2) 10
At At
T, = 25/125 °C T, = 25/125 °C
Ve = 350 Y Vp= 350 Y
Ve = +15 \Y Ig= 600 A
Rgon = 0,5 Q Ve = +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
Zwn = f(t}) Zwn = f(ty)
g L
< g
N L
2 L
|1 ///: ;775'
01 //
| 7
’/:/’— 102 T T
/ /
| L —T71 / D=05 i D=05 ||
I B I 02 / 0,2
o] //’ 01 | 01
0,05 0,05 T
// 0,02 o L] 0,02 ||
0,01 5% 0,01 H
0,005 — 0,005
— 0.000 0.000
] iy
0 : : LU LI : :
w05 104 13 w2 01 w o 650 13 104 3 102 w01 0 oty (s)
At At
D = tpy/ T D = ty/ T
R, = 0,086 K/W Ry = 0,244 K/W

IGBT thermal model values

R (K/W) Tau (s)
0,037 1,555
0,019 0,210
0,023 0,031
0,003 0,002
0,005  0,0003

copyright Vincotech

FWD thermal model values

R (K/W) Tau (s)
0,046 5,114
0,048 1,051
0,046 0,196
0,074 0,043
0,018 0,014
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Power dissipation as a
function of heatsink temperature

70-W212NMC600SH01-M700P

datasheet

Buck operation

half bridge IGBT (T1,T4) and neutral point FWD (D2,D3)

Figure 21 IGBT

Figure 22 IGBT

Collector current as a
function of heatsink temperature

P = f(Th) Ic = f(Ty)
2500 700
s <
D-§ _600
2000 -f
500
1500 -
400
1000 300
200
500
100
0 T T
0 50 100 150 200 0 T T
T (°C) 0 50 100 150 Th(°C) 200
At At
T, = 175 °C Ty = 175 °C
Ve = 15 Y
Figure 23 FWD Figure 24 FWD
Power dissipation as a Forward current as a
function of heatsink temperature function of heatsink temperature
P = f(Th) Iy = f(Ty)
750 500
B g
= _
600 1 400
450 300
300 200
150 100
0 r T 0 T T
0 50 100 150 Th(°C) 200 0 50 100 150 T (°C) 200
At At
T = 175 °C Ty = 175 °C
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Buck operation

half bridge IGBT (T1,T4) and neutral point FWD (D2,D3)

Figure 25 IGBT Figure 26 IGBT

Reverse bias safe operating area Gate voltage vs Gate charge
Ic = f(V) Vee = f(Qy)
1400 + Hle .
< S
- I wax g Vce=240
1200 Y 14 / /
\ . N/
1000 -| \
u VcexF960V
\ g 10
800 - =
v N
\
600 - \ -
6
400 4 \
\ o]
200 A \ ,
\
0 ' ' ' ' 0 . . .
0 200 400 600 800 1000 1200 1400 0 500 1000 1500 2000 2500 3000
Vee(V) Qq(nC)
At At
T, = 150 oC Ic = 600 A
Uccminus:Uccpluszuct‘/2
Ve = +15 \Y,
Rgon = 0,5 Q
Switching mode: 3 level
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Boost operation
neutral point IGBT (T2,T3) and half bridge FWD (D1,D2)
Figure 2 IGBT
Typical output characteristics Vge=15V Typical output characteristics

Ic = f(Ve) Ic = (V)

1600 1600
< <
= o
1400 / 1400
1200 1200
1000 1000 /

. /

800
600 600
400 400 /
L —
200 200
/ —
0 0
0 1 2 3 Vee (V) 4 0 1 2 3 4 vew 5
At At
ty, = 350 Hs ty, = 350 Hs
T, = 25/125/150 °C T, = 150 °C
V= 15 \Y Ve from 7V to 17 Vin steps of 1 V
Figure 3 IGBT Figure 4 FWD
Typical transfer characteristics Typical FWD forward current as
Ie = f(Ve) a function of forward voltage
Is = f(V)
600 1200
500 1000
400 // 800
300 / 600
200 / 400
100 /?/ 200
0 0
0 2 4 6 8 0y 12 0 1 2 3 4 Vi) 5
At At
ty, = 350 15 ty, = 350 15
Ve = 10 \Y T, = 25/125/150 °C
T, = 25/125/150 °C
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\' 70-W212NMC600SHO01-M700P

datasheet
Vincotech

Boost operation
neutral point IGBT (T2,T3) and half bridge FWD (D1,D2)

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(I¢) E = f(R¢)

40

100

E (mWs)
E (mWs)

80

Eon igh T

Eon Low T

Eoft High 7

Re(2) 10
With an inductive load at With an inductive load at
Ty = 25/125/150 °C Ty = 25/125/150 °C
Ve = 350 Y Veg = 350 \Y
Ve = +15 \Y Ve = +15 \Y
Rgon = 1 Q Ic = 600 A
R gott = 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)
10 T T & 12 T T c
g : : % : : rec High T
E | | o | |
w | 5 o Y S S [0
|
|
|
|
|
I
EvecLowT
0 2 4 6 8 Rs (2) 10
With an inductive load at With an inductive load at
Ty = 25/125/150 °C Ty = 25/125/150 °C
Ve = 350 Y Ve = 350 Y
Ve = +15 \Y Ve = +15 \Y
Rgon = 1 Q I¢ = 600 A
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\' 70-W212NMC600SHO01-M700P
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Boost operation
neutral point IGBT (T2,T3) and half bridge FWD (D1,D2)

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(Rq)
10
1
01
0,01
| |
0,001 ! !
0 2 4 6 8 Re(2) 10
With an inductive load at With an inductive load at
T, = 125 °C Ty = 125 °C
Ve = 350 Y Veg = 350 Y
Ve = +15 \Y Ve = +15 \Y
Rgon = 1 Q Ic = 600 A
R gott = 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
trr = f(IC) trr = f(Rgon)
0,12 12
= = trvigh T
0,10 1
/’—— tr high T
//
0,08 08
// lHL(JWT
0,06 / 0,6
/
0,04 04
0,02 0,2
tHLDWT
0,00 0
0 200 400 600 800 1000 1 e(A) 1200 0 2 4 6 8 Roon(2) 10
At At
T, = 25/125/150 °C Ty = 25/125/150 °C
Ve = 350 Y Veg= 350 Y
Ve = +15 \Y Iy = 600 A
Rgon = 1 Q VGE = +15 \Y
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Boost operation
neutral point IGBT (T2,T3) and half bridge FWD (D1,D2)
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)
50 60
g g Qusignr
O: ernghT © 50
40
/ .
30 /
Qurtow T %0
» e /
/ 20
10 / er Low T
10
0 0
0 200 400 600 800 1000 ) 1200 0 2 4 6 8 Reon( Q) 10
At At
T, = 25/125/150 °C T, = 25/125/150 °C
Ve = 350 Y Vp= 350 Y
Ve = +15 \Y Ig= 600 A
Rgon = 1 Q VGE = +15 \
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
Ipem = f(Ic) Ippm = f(Rgon)
700 800
g -
_§ IRRMH\gP\T i(;
600 z
//— IrrM Low T 600 \
500
_ /
400
300
200
200 |
RRM High T
100 IRRM Low T
o 0
0 200 400 600 800 1000 |y 1200 o P 4 6 8 R 1
At At
T, = 25/125/150 °C T, = 25/125/150 °C
Ve = 350 Y Veg= 350 Y
Ve = +15 \Y Ip= 600 A
Rgon = 1 Q VGE = +15 \
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Boost operation
neutral point IGBT (T2,T3) and half bridge FWD (D1,D2)
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,dl /dt = f(1.) dlo/dt,dl ree/dt = (R gon)
525000 2 30000
£ die/dt) ——— E dliec/dt
< i < iyt
] / % 25000
S 20000 b=l
/_ J—— 20000
15000 — "“‘-'-' ______
e Py .
I 15000 —¥-
10000 \‘!-.,..
5000 Ty \\
5000 | e R s s
0 0
0 200 400 600 800 1000 | (n) 1200 0 2 4 6 8 Ryn(2) 10
At At
T, = 25/125/150 °C T, = 25/125/150 °C
Ve = 350 \Y Vp= 350 Y
Ve = +15 \% Ig= 600 A
Rgon = 1 Q VGE = +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
Zwn = f(ty) Zwn = f(ty)
s g
§ 2
|
o | =T | o1 T
U1 /;/ /1
//
s / e P 4
g
// D=0,5 D=05
7 0,2 E 1 0,2 i
/ 0,1 0,1 1
0,05 B — 0,05
L —] 0,02 0,02
0,01 |1 0,01
Ry 0,005 — 0,005
0.000 we | 0.000
T o - T o NN ks & o 4 e
At At
D = tpy/ T D = ty/ T
Ry = 0,15 K/W Ruyu = 0,20 K/W

IGBT thermal model values

R (K/W)
0,05
0,02
0,03
0,03
0,01

copyright Vincotech

Tau (s)

3,58
0,74
0,18
0,04
0,01

FWD thermal model values

R (K/W)

0,02
0,03
0,05
0,07
0,03

Tau (s)

4,55
0,92
0,19
0,05
0,02
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70-W212NMC600SH01-M700P

datasheet

Boost operation
neutral point IGBT (T2,T3) and half bridge FWD (D1,D2)

Figure 21 IGBT

Power dissipation as a
function of heatsink temperature

Figure 22 IGBT

Collector current as a
function of heatsink temperature

P = f(Th) Ic = f(Ty)
1400 700
= <
E 3
1200 600 -
1000 { 500 4
800 - 400
600 - 300 4
400 4 200
200 100
0 . T 0 ! T
0 50 100 150 T2(°C) 200 0 50 100 150 T,(°C) 200
At At
T = 175 oC T = 175 oC
Ve = 15 \%
Figure 23 FWD Figure 24 FWD

Power dissipation as a
function of heatsink temperature

Forward current as a
function of heatsink temperature

P = f(Ty) Iy = f(Th)
1000 400
B <
£ s
800 4
300
600
200 4
400
100 4
200 4
0 : . 0 . .
0 50 100 150 Th (°C) 200 0 50 100 150 Th (°c) 200
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Reverse bias safe operating area

70-W212NMC600SH01-M700P

Boost operation

Figure 26

neutral point IGBT (T2,T3) and half bridge FWD (D1,D2)

Figure 25 IGBT

Gate voltage vs Gate charge

datasheet

IGBT

Ie = (V) Ve = f(Qg)
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Thermistor
Figure 1 Thermistor
Typical NTC characteristic
as a function of temperature
R, =f(T)
NTC-typical temperature characteristic
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Switching Definitions Half Bridge

General conditions

T;
R gon
R goff

125 °C
0,5Q
0,5 Q

Figure 1 Half Bridge IGBT

Turn-off Switching Waveforms & definition of ¢ 4., t o

Figure 2 Half Bridge IGBT
Turn-on Switching Waveforms & definition of ¢ ., tgo,

(tg.x = integrating time for E ,4) (tgon = integrating time for E )
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Switching Definitions Half Bridge

Figure 5 Half Bridge IGBT Figure 6 Half Bridge IGBT
Turn-off Switching Waveforms & definition of ¢y Turn-on Switching Waveforms & definition of ¢y,
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Figure 7 Neutral Point FWD
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70-W212NMC600SH01-M700P
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Switching Definitions Half Bridge

Neutral Point FWD

Turn-on Switching Waveforms & definition of ¢,
(to . = integrating time for Q,,)

Figure 9

Neutral Point FWD
Turn-on Switching Waveforms & definition of ¢y,

(tgec= integrating time for E..)
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Half Bridge switching measurement circuit
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Switching Definitions Neutral Point

General conditions

T;
R gon
R goff

125 °C
1Q
1Q

Figure 1 Neutral Point IGBT

Turn-off Switching Waveforms & definition of ¢ 4., t o
(tg.x = integrating time for E ,4)

Figure 2 Neutral Point IGBT
Turn-on Switching Waveforms & definition of ¢ ., tgo,
(tgon = integrating time for E )
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Switching Definitions Neutral Point

Figure 5 Neutral Point IGBT Figure 6 Neutral Point IGBT

Turn-off Switching Waveforms & definition of ¢y Turn-on Switching Waveforms & definition of ¢y,
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Figure 7 Half Bridge FWD
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Figure 8 Half Bridge FWD Figure 9 Half Bridge FWD
Turn-on Switching Waveforms & definition of ¢, Turn-on Switching Waveforms & definition of ¢,
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Ordering Code and Marking - Outline - Pinout
| Version | Ordering Code | in DataMatrix as| in packaging barcode as |
| Standard | 70-W212NMC600SH01-M700P | M700P | M700P |
Driver pins Low current connections Power connections
Pin X1 Y1 Function |Group| M4 X3 Y3 | Function M6 X2 Y2 Function
1.1 ] -0,2 [ 81,6 G1-1 T1 screw screw
1.2 | 2,8 | 81,6 E1-1 71 | 3.1 |-37]89,8] TR+ 21 |0 0 Phase
1.3 [44,2]81,6 G1-2 T1 3.2 -37 [ 89,8 DC+ 2.2 |22 0 Phase
1.4 | 41,2 (81,6 E1-2 T1 3.3 -37 | 89,8 | Neutral 2.3 | 44 0 Phase
1.5 | 1,85 | 68,5 E2-1 T2 3.4 [81,4|89,8| TR+ 2.4 [ 01104 DC+
1.6 | 4,85( 67,5 G2-1 T2 3.5 [81,4|89,8]| Neutral 2.5 [22|110,4| Neutral
1.7 | 42,2 | 68,5 E2-2 T2 3.6 [81,4]89,8 DC+ 2.6 [44]110,4 DC-
1.8 [ 39,2675 G2-2 T2 3.7 -37 [ 65,2 CE .
Cenferline of press-fit pinhead
1.9 [ -5,4 | 46,6 G3-1 T3 3.8 -37 | 65,2 | Neutral - 32204
1.10| -5,4 | 49,6 E3-1 T3 3.9 [81,4]|65,2 CE - o
R
1.11] 49,4 | 46,6 G3-2 T3 3.10 | 81,4 65,2 | Neutral % =
1.12| 49,4 | 49,6 E3-2 T3 | 3.11 [ -37 | 45,2| Phase I g K|
1.13]-3,45| 30,7 E4-1 T4 3.12 | -37 | 45,2 | Neutral w0 < &
1.14(-0,45| 30,7 G4-1 T4 | 3.13 [81,4]|45,2| Phase 1 ﬂ /4 i i
1.15|47,5[30,7 | E4-2 T4 | 3.14 [81,4]45,2| Neutral S = T —
1.16 | 44,5 | 30,7 G4-2 T4 | 3.15 [ -37 | 20,6| DC- &R / ?J
1.17| 19,5| 16 |Desat-DC+ 3.16 | -37 ] 20,6 TR- 11 1 ]
1.18| 24,6 | 16 |Desat-DC+ 3.17 | -37 | 20,6 | Neutral
1.19] 19,5 [ 50,8 |Desat-GND 3.18 |81,4] 20,6 DC-
1.20 | 24,6 | 50,8 [ Desat-GND 3.19 [81,4] 20,6 Neutral convexity for each baseplate
1.21] 67,7 86,7 NIC 3.20 |81,4[20,6] TR- only convex: 0,25+0,15mm
1.22]67,7 (89,8 NTC
14,79 - screw depth from PCB fop
101 min. 7
88 max. 10
'
451 M4
—
® 23 T8 EEZA 25 HIEEZG—‘—
,‘ i — \I | |f — Y
- T1122 §
i ZEIN |
- + )
G55 P AAL22 |
- as N @
TR
e
-
.e
o o ol oo *
o N O] = -11 1
o <o B~ = e o ;f
w *
® ~ —ee
1B
o
o
= ~ o S i
= »T }T 1 316
o 2
!
\\
22
169 285 = X3
screw depth from PCB top
- X2 min. 9
— X max. 12
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DC+ Neutral DC-
O NTC
Neutral c C Neutral
DC+ /\: il il DC+
T2
DC+ \/ Gl-1= -G1-2 v DC+
E1-] el K e [1-2
E2-19 15 K22

z CE
5 1 4
© TIK} G2-1d r s r D4 @
E1- Dl |3 EID3 T4 I
== r 1 ]
© E3-1%~ 7y GND(desat) %, 5, E3-2 (C,
Phase O G2l 632 Phase
E4-1 rE4-2
DC- 7\ G413 L G42 7\ DC-
© elo, C,
DC- \/ DC-+(desat) \/ DC-
Phase Phase Phase
ID Component Voltage Current Function C
T1,T4 IGBT 1200V 600A Half Bridge Switch
D1,D4 FWD 1200V 300A Half Bridge Diode
T2,T3 IGBT 600V 600A Neutral Point Switch
D2,D3 FWD 600V 600A Neutral Point Diode
NTC NTC - - Thermistor
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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 the life support device or system, or to affect its safety or effectiveness.
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