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flowMNPC 4w 1200V/600A

flowMNPC 4w housing

e High Efficient Advanced Paralleled NPC Topology

o Asymmetrical Inductance with Interface for
Optional Regeneration of Switching Losses

e High Power Screw Interface

e Integrated DC-Snubber Capacitors

e Temperature Sensor

Target Applications
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Maximum Ratings
Tj=25°C, unless otherwise specified
Parameter Symbol Condition Value Unit
Snubber FWD (D3)
Repetitive peak reverse voltage VRRM 600 \%
Forward t per diod | DC t Tv=80°C 17 A
orward current per diode curren
P FAY T,=80°C 156
Surge forward current lesm t,=10ms 600 A
Tp=80°C 173
Power dissipation per Diode P, T=Tmax w
pation b o =l T,=80°C 262
Maximum Junction Temperature Tijmax 175 °C
Buck MOSFET (T1)
Drain to source breakdown voltage Vps 600 \%
T,=80°C
DC drain current Ip T=T;max " 122 A
T.=80°C 150
Pulsed drain current Ippuise t, limited by T;max 1088 A
T,=80°C
Power dissipation Prot T=T,max n 354 w
T.=80°C 537
Gate-source peak voltage Ves +20 \%
Maximum Junction Temperature Tmax 150 °C
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Parameter Symbol Value Unit
Neutral Point Inv FWD (D4, D5)
Peak Repetitive Reverse Voltage VrrM T=25°C 600 \%
T,=80°C 2
DC forward current | T=Tmax A
F = T.=80°C 3
Repetitive peak forward current lerm tp limited by Tjmax 8 A
Typ=80°C 16
Power dissipation per Diode P, T=T;max w
pation p ot =l T.=80°C 24
Maximum Junction Temperature Tjmax 150 °C
Neutral Point IGBT (T2)
Collector-emitter break down voltage Ve 600 \%
T,=80°C 405
DC collector current Ic T=T;max " A
T.=80°C 535
Repetitive peak collector current Icpuise t,, limited by T;max 1800 A
N T,=80°C 602
Power dissipation per IGBT Piot T=T;max n W
T.=80°C 913
Gate-emitter peak voltage Vee +20 \%
t T<150°C
Short circuit ratings sc ! 6 us
Vee Vee=15V 360 \Y%
Maximum Junction Temperature Tijmax 175 °C
Neutral Point FWD (D1)
Peak Repetitive Reverse Voltage Veru T=25°C 600 \%
Typ=80°C 142
DC f d t | T,=Tmax A
orward curren 3 =T; T.280°C 182
Repetitive peak forward current IerM tp limited by Tjmax 1800 A
Tp=80°C 353
Power dissipati Diod P T=T,max w
ower dissipation per Diode tot =T; T.280°C 535
Maximum Junction Temperature Tjmax 175 °C
Buck Inverse FWD (D13)
Peak Repetitive Reverse Voltage VRRM T=25°C 600 \%
T,=80°C
DC forward current I Ti=Timax n 18 A
T.=80°C 20
Repetitive peak forward current IFRM t, limited by T;max thd. A
N : T,=80°C 32
Power dissipation per Diode Piot T=T;max n W
T.=80°C 49
Maximum Junction Temperature Tijmax 175 °C
copyright Vincotech 2 Revision: 1
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Parameter Symbol Condition Value Unit
Half Bridge IGBT (T3)
Collector-emitter break down voltage Vce 1200 \%
Tp=80°C 294
DC collector current | T=Tjmax A
¢ = T.=80°C 384
Repetitive peak collector current Icpuls tp limited by Tjmax 1200 A
Typ=80°C 531
Power dissipation per IGBT P, T=Tjmax w
pation p ot = T,=80°C 805
Gate-emitter peak voltage Vee +20 \%
o tsc Ti<150°C 10 s
Short circuit ratings
9 Vee  |Vees15V 800 v
Maximum Junction Temperature T;max 175 °C
Half Bridge Inverse FWD (D6 )
Peak Repetitive Reverse Voltage VRRM T.=25°C 1200 \%
T,=80°C
DC forward current I Ti=Timax n 12 A
T.=80°C 15
Repetitive peak forward current IFRM t, limited by T;max 28 A
N i T,=80°C 32
Power dissipation per Diode Piot T=T;max n W
T.=80°C 48
Maximum Junction Temperature Tjmax 150 °C
Half Bridge FWD (D2)
Peak Repetitive Reverse Voltage VrrM T=25°C 1200 \%
Typ=80°C 172
DC forward current | T=Tjmax A
- o T.=80°C 231
Repetitive peak forward current IerM tp limited by Tjmax 1800 A
Tp=80°C 312
Power dissipation per Diode P, T=Tjmax w
pation p ot =l T.=80°C 473
Maximum Junction Temperature T;max 175 °C
DC link Capacitor (C1)
Max.DC voltage Vmax Tc=25°C 25 \Y
Thermal Properties
Storage temperature Teig -40...+125 °C
Operation temperature under switching condition Top -40...+(Tjmax - 25) °C
Insulation Properties
Insulation voltage Vis t=2s DC voltage 4000 \Y
Creepage distance min 12,7 mm
Clearance min 12,7 mm
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Parameter Symbol Conditions Value Unit
V. [V] or [Ic[A]or
V,
o m " Weeior  [i[Alor T Min Typ Max
s Vos [V] Io [A]
Snubber FWD ( D3)
Tj=25°C 1,2 1,6 19
Forward voltage Ve 200 Ti=150°C \%
Tj=25°C tbd.
Threshold voltage (for power loss calc. only) Vio 600 Ti=150°C thd. \Y
. Tj=25°C tbd.
Slope resistance (for power loss calc. only) I 600 Ti=150°C thd. Q
Tj=25°C 0,66
Reverse current I 600 Ti=150°C mA
Thermal resistance chip to heatsink per chip R |Thermal grease 0,55
thickness<50um Kiw
Thermal resistance chip to case per chip Rinic A=1W/mK 0,36
Buck MOSFET (T1)
) ) . Tj=25°C 0,009
Static drain to source ON resistance Ros(on) 10 178 Ti=125°C Q
_ Tj=25°C 2,4 3 3,6
Gate threshold voltage Vesin |VGS=VDS 0,0118 Ti=125°C \%
Tj=25°C 400
Gate to Source Leakage Current lyss 0 20 Ti=125°C nA
: Tj=25°C 20000
Zero Gate Voltage Drain Current lgss 600 0 Ti=125°C nA
. Tj=25°C tbd.
Turn On Delay Time taon) Tj=125°C thd.
. . Tj=25°C tbd.
Rise Time b Ti=125°C tbd. s
: Tj=25°C tbd.
Turn off delay time taorm) Rgoff=X Q Tj=125°C thd.
+15 600 600 —=3
Eall time t Rgon=X Q Tj=25°C thd.
f Tj=125°C tbd.
Turn-on energy loss per pulse Eon TJ.fzs (o: thd.
Tj=125°C thd.
Ti=25°C thd. mws
Turn-off energy loss per pulse Egif Ti=125°C thd.
Total gate charge Qq 1160
Gate to source charge Qqs 0/10 480 178 Tj=25°C 144 nC
Gate to drain charge Qud 600
Input capacitance Ciss 26120
f=1MHz 0 100 Tj=25°C pF
Output capacitance Coss 1440
Thermal resistance chip to heatsink per chip Rpn  |Thermal grease 0,20
thickness<50um Kiw
Thermal resistance chip to case per chip Rinic A=1W/mK 0,13
Neutral Point Inv FWD (D4, D5)
. Tj=25°C 9,07
Diode forward voltage Ve 8 Ti=125°C 0.43 \%
Thermal resistance chip to heatsink per chip Ry |Thermal grease 4,36
hickness<50um Kiw
Thermal resistance chip to case per chip Ripyc  |A=1W/mK 2,88
copyright Vincotech 4 Revision: 1



target datasheet

\v Vincotech 70-W612A3C600SH-MB0OF

Characteristic Values

Parameter Symbol Conditions Value Unit
V. [V] or [Ic[A]or
V,
o m " Weeior  [i[Alor T Min Typ Max
s Vos [V] Io [A]
Neutral Point IGBT (T2)
Gate emitter threshold voltage Veemy |Vee=Vee 0,0096 %iigogc 5 58 6.5 \%
Collector-emitter saturation voltage Veg(san 15 600 Tj.fzs (o: 105 145 185 \%
Tj=150°C
- » . . Tj=25°C 0,0304
Collector-emitter cut-off current incl. Diode lces 0 600 Ti=150°C mA
. Tj=25°C 2400
Gate-emitter leakage current lces 20 0 Ti=150°C nA
Integrated Gate resistor Ryint 0,5 Q
g . Tj=25°C tbd.
Turn-on delay time Ld(on) Tj=150°C thd.
o Tj=25°C tbd.
Rise time b Ti=150°C tbd. s
g . Tj=25°C thd.
Turn-off delay time Lacotn) Rgoff=X Q Tj=150°C thd.
_ +15 600 600 —=
Eall time t Rgon=X Q TJ_—25 C tbd.
Tj=150°C thd.
Turn-on energy loss per pulse Eon Tj-fzs ? tbd.
Tj=150°C thd.
Ti=25°C thd. mws
Turn-off energy loss per pulse Egif Ti=150°C thd.
Input capacitance Cies 36960
Output capacitance Coss f=1MHz 0 25 Tj=25°C 2304 pF
Reverse transfer capacitance Crss 1096
Gate charge Qcate +15 480 600 Tj=25°C 3760 nC
Thermal resistance chip to heatsink per chip R |Thermal grease 0,16
thickness<50um Kiw
Thermal resistance chip to case per chip Rinic A=1W/mK 0,10
Neutral Point FWD ( D1)
- Tj=25°C 12 1,60 19
Diode forward voltage Ve 600 Ti=125°C \%
Tj=25°C 3840
Reverse leakage current I, 600 Ti=150°C HA
Tj=25°C thd.
Peak reverse recovery current Irrm Ti=125°C tod. A
) Tj=25°C tbd.
Reverse recovery time t Ti=125°C thd. ns
_ Tj=25°C thd.
Reverse recovered charge Qr Rgon=X Q +15 600 600 Ti=125°C tod. uc
di(rec)max Tj=25°C thd.
Peak rate of fall of recovery current It Ti=125°C tod. Alus
Tj=25°C thd.
Reverse recovered energy Erec Ti=125°C thd. mWs
Thermal resistance chip to heatsink per chip Ry |Thermal grease 0,27
thickness<50um Kw
Thermal resistance chip to case per chip Ripsc  |A=1W/mK 0,18
Buck Inverse FWD ( D13)
. Tj=25°C 1,25 1,6 1,95
Diode forward voltage Ve 15 Ti=150°C \%
Tj=25°C tbd.
Peak reverse recovery current IRrRM Ti=150°C thd. A
: Tj=25°C tbd.
Reverse recovery time tr Ti=150°C tod. ns
_ Tj=25°C tbd.
Reverse recovered charge Qr Rgon=X Q +15 600 600 Ti=150°C thd. uc
di(rec)max Tj=25°C thd.
Peak rate of fall of recovery current Tdt Ti=150°C thd. Alus
Tj=25°C tbd.
Reverse recovery energy Erec Ti=150°C tod. mwWs
Thermal resistance chip to heatsink per chip Ripgn  |Thermal grease 2,94
thickness<50um Kiw
Thermal resistance chip to case per chip Rinic A=1W/mK 1,94
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Parameter Symbol Conditions Value Unit
V. [V] or [Ic[A]or
V,
o m " Weeior  [i[Alor T Min Typ Max
s Vos [V] I [A]
Half Bridge IGBT ( T3)
Gate emitter threshold voltage Veewny |Vee=Vee 0,0152 %zigﬁc ° 58 6,5 v
Collector-emitter saturation voltage Veesay 15 400 Tj.fzs (3 1,55 1,80 2,08 \Y
Tj=125°C
. . . Tj=25°C 0,052
Collector-emitter cut-off incl diode lces 0 1200 Ti=125°C mA
. Tj=25°C 2400
Gate-emitter leakage current lges 20 0 Ti=125°C nA
Integrated Gate resistor Rgint 1,88 Q
) Tj=25°C tbd.
Turn-on delay time taon) Ti=125°C thd.
o Tj=25°C tbd.
Rise time b Ti=125°C thd. .
) Tj=25°C tbd.
Turn-off delay time ta(of Rgoff=X Q 415 600 600 Tj=125°C tod.
Fall time ¢ Rgon=X Q - Tj=25°C tbd.
! Ti=125°C thd.
Turn-on energy loss per pulse Eon Tj.fzs (o: thd.
Tj=125°C thd.
Ti=25°C thd. mws
Turn-off energy loss per pulse Egif Ti=125°C thd.
Input capacitance Cies 24600
Output capacitance Coss f=1MHz 0 25 Tj=25°C 1620 pF
Reverse transfer capacitance Cres 1380
Gate charge Qgate 15 480 75 Tj=25°C 1920 nC
Thermal resistance chip to heatsink per chip Ry |Thermal grease 0,18
thickness<50um Kw
Thermal resistance chip to case per chip Ripyc  |A=1W/mK 0,12
Half Bridge Inverse FWD ( D6 )
. Tj=25°C 2,49
Diode forward voltage Ve 7 Ti=125°C 1.99 \Y
Thermal resistance chip to heatsink per chip Rygn  |Thermal grease 2,30
hickness<50um Kw
Thermal resistance chip to case per chip Ripsc  |A=1W/mK 1,52
Half Bridge FWD (D2)
. Tj=25°C 2,14 2,46
Diode forward voltage Ve 300 Ti=150°C \%
Tj=25°C 360
Reverse leakage current I, 1200 Ti=150°C HA
Tj=25°C thd.
Peak reverse recovery current IRrRM Ti=150°C thd. A
: Tj=25°C tbd.
Reverse recovery time tr Ti=150°C tod. ns
_ Tj=25°C thd.
Reverse recovered charge Qr Rgon=X Q +15 600 600 Ti=150°C thd. uc
di(rec)max Tj=25°C thd.
Peak rate of fall of recovery current Tdt Ti=150°C thd. Alus
Tj=25°C tbd.
Reverse recovery energy Erec Ti=150°C tod. mWs
Thermal resistance chip to heatsink per chip R |Thermal grease 0,30
thickness<50um Kiw
Thermal resistance chip to case per chip Rinic A=1W/mK 0,20
DC link Capacitor (C1)
C value [} | | 47 | nF
Thermistor
Rated resistance R T=25°C 22000 Q
Deviation of R25 AR/R R100=1486 Q T=100°C -5 +5 %
Power dissipation P T=25°C 200 mwW
Power dissipation constant T=25°C 2 mW/K
B-value B(25/50) |Tol. 3% T=25°C 3950 K
B-value B(25/100) |Tol. £3% T=25°C 3996 K
Vincotech NTC Reference B
copyright Vincotech 6 Revision: 1



\ 4
\ Vincotech 70-W612A3C600SH-MB0OF

target datasheet

Driver pins Driver pins Driver pins 1
Y2
Pin ®1 Y1 Pin ®1 ¥1 Pin ®1 ¥1 [
13
11 1245 | 1485 1.31 8855 14,85 161 18955 | 1485
23 858
12 4 26,15 132 105 26,15 162 206 26,15
13 T 26,15 133 108 26,15 163 209 26,15
14 7 26,15 1.34 138 2615 | 154 239 2,15
LS
15 40 26,15 135 141 2615 | 185 242 2,15 o @
186 56,45 14,85 136 | 15745 | 1485 186 | 25845 | 1485
s
17 745 | 5075 137 | 8355 | 5075 167 | 1845 | 5075 oy
.
18 715 4725 138 | 9385 | 4725 | 168 | 19485 | 4725 l l l ’E:ﬂ,\,
19 715 50,25 139 | 9385 | 5025 169 | 19485 | 5025 :)
=< -
110 | 1195 | s075 | 140 | 11285 | sors | 170 | 21385 | so7s .
1.1 1495 | 5075 141 | 1585 | 5075 | 1m | 21655 | s07s ,—‘!
Y
112 2005 | 5075 142 | 13005 | s0o7s | 172 | 2305 | so7s o
113 3205 | 5075 143 | 13308 | 5075 173 | 23405 | s07s 2
114 5115 | 4725 144 | 15215 | 4725 174 | 25315 | 4725 ™
1.15 5115 | 5025 145 | 15215 | 5025 | 175 | 25315 | s0zs
116 | 6145 | so75 146 | 16245 | 5075 | 178 | 28345 | s07s @J
| =
17 -4 70,1 147 a7 70,1 177 198 701 z)
oo 3 _ & o
18 7 70,1 148 94 70,1 178 195 70,1 o o a
1.19 83 98 149 927 98 179 193,7 798 @l
120 83 828 150 927 828 1.80 193,7 828 .
121 102 798 151 112 798 181 2122 798
. )
1.2 102 828 152 1.2 828 182 | ;22 828
1.23 338 798 153 1348 798 183 | 2358 798
1.24 338 828 154 124.8 828 1.84 2358 828 a.,
125 523 798 156 153.3 798 185 | 2543 798 j
1 1 1
% 523 828 5 533 828 186 | 2543 828 238 Z)
=~ (2
1.27 48 701 157 149 70,1 187 250 70,1 ==
s @
128 51 70,1 158 152 70,1 188 253 70,1 = ’
S
6765 86,7 159 | 16885 | 867 189 | 260965 | 867 3
6765 898 1680 | 168gs | 898 190 | 26085 | 898 -
Low current cornections Power connections ML
M4 %3 Y3 Function ME x2 ¥2 Function 1295
srew screw

ra
¥}

| e | ses | TRe 21 0 0 Frase- 13

3z | 2834 | seg | R- 4 0 Phase+

T [ [ T [ .. | oW = | =
I

&r 552 23 FD T
34 | 2832 852 | pe- 24 fik] 104 | Neutrsl 1;'._' 111 TI - I — TI0
. N . [ ] =
15 w4 | 452 |oc 25 4 104 ne- = — I — ——
Y
36 | 24 | 452 | e 26 10 0 Prose-
a7 374 205 | R 27 145 0 Phase+ "-.Lunv'ux.'.y for each boseplate
N convex. max. 0,05mm
38 2814 206 ™ 28 101 104 DC- concove max 0.05mm
25 123 104 Neutral M | S
210 145 104 DC- 1
211 202 0 Prase-
212 246 ] Phase+
213 202 104 DC»
214 24 104 | Neutrsl

21 246 104 DC-

copyright Vincotech 7 Revision: 1



v .
\ Vincotech

70-W612A3C600SH-M600F

Ordering Code and Marking - Pinout
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Ordering Code & Marking

Version

Ordering Code

in DataMatrix as

in packaging barcode as

without thermal paste 12mm housing

70-W612A3C600SH-

M600F

M600F

M600F

TR 91
DG+ 33

DC+

a2

2 £D3

2328238
DesatDC+  a11
e e

D1

T :
2124 4]

ERECHRE

o G],NT,iJK}De xL2

311925,

T2, ) B D4
- 525 ¥ D5

H
120 I

% o
-— Phi+
GND e—4
2220218 Ph1-
T5J Xpio
asrars
1 ¥ D1 Desat-phi-
< roqhond op T
D7 JK} .3
T4J|; ]
DC- 1

DC+ 3334 2:
I
=T E3149.155

GND em—+¢

.3
* ?flflli£ ¥
—

T
iz ) §
-
<
BN«
o
Gatart a2 ":
he- anan x
TR- 3738

*Around low inductive side connections; top surface of the PCB
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a7

DC+ 3334 z:
DC+
2098213 J)-
G s | M
omsstoce e e
. B [« &
o ERESTIE
3
) . &H
- N S Ph3+
GND «=—¢
Ph2- 2429214 Ph3-
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esissass | W Desat-Pha-
-
<
werll¥ &
o
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[~ S
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H
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PRODUCT STATUS DEFINITIONS

Datasheet Status Product Status Definition

This datasheet contains the design specifications for
product development. Specifications may change in any
manner without notice. The data contained is exclusively
intended for technically trained staff.

Target Formative or In Design

This datasheet contains preliminary data, and
supplementary data may be published at a later date.
Vincotech reserves the right to make changes at any time
without notice in order to improve design. The data
contained is exclusively intended for technically trained
staff.

Preliminary First Production

This datasheet contains final specifications. Vincotech
reserves the right to make changes at any time without
notice in order to improve design. The data contained is
exclusively intended for technically trained staff.

Final Full Production

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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