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flow 0 12mm hosing

o Cree™ Silicon Carbide Power MOSFET 1 s

e Cree™ Silicon Carbide Power Schottky Diode " ] ® . )50
e MNPC Topology with Splitted Output e 4 u‘:ly
e Ultra Low Inductance with Integrated DC-capacitors i

e Extremely Fast Switching with No "Tail" Current
e Unsensitivity for Cross Through Conduction
e Solderless Press-fit Mounting Technology Schematic

[ Temperature sensor - * dj
Ild-
Target Applications

e High efficient solar inverters
e UPS
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Maximum Ratings

Tj=25<T, unless otherwise specified

Parameter Symbol Condition Value Unit
Half Bridge MOSFET (T1,T4)

Drain-source break down voltage Vbss 1200 \%

DC drain current Ip T=Tmax T,=80C 50 A

Repetitive peak drain current Ippuise t, limited by Tjmax 180 A

Power dissipation per IGBT Prot T=Tmax T,=80C 98 w

Gate-source peak voltage Vas -10/+25 \%

Maximum Junction Temperature T;max 150 T

Neutral Point FWD (D7, D8)

Peak Repetitive Reverse Voltage Vegm T=25T 650 \%
DC forward current I T=T;max Tp=80C 27 A
Repetitive peak forward current IFRM t, limited by Tymax 171 A
Power dissipation per Diode Piot T=T;max Tp=80C 58 W
Maximum Junction Temperature Tjmax 175 T
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Tj=25T, unless otherwise specified

10-PZ12NMAO27ME-M340F63Y

Maximum Ratings

Parameter Symbol Condition Value Unit
Neutral Point IGBT (T2, T3)
Collector-emitter break down voltage Vce 650 \%
DC collector current Ic T=Tmax T,=80C 60 A
Repetitive peak collector current Icpuls t, limited by Tjmax 240 A
Power dissipation per IGBT Prot T=Tmax T,=80C 99 w
Gate-emitter peak voltage Vee +20 \%
Maximum Junction Temperature T;max 175 T
Neutral Point Inv. Diode (D2, D3)
Peak Repetitive Reverse Voltage VRRM T.=25C 650 \Y
DC forward current 3 T=T;max T,=80C 13 A
Repetitive peak forward current IFRM t, limited by Tymax 12 A
Power dissipation per Diode Piot T=T;max Tp=80C 27 W
Maximum Junction Temperature Tijmax 175 T
Half Bridge FWD (D5, D6 )
Peak Repetitive Reverse Voltage VrrM T=25T 1200 \%
DC forward current Ie T=Tmax T,=80C 16 A
Repetitive peak forward current lerm tp limited by Tjmax 47 A
Power dissipation per Diode Prot T=Tmax T,=80C 40 w
Maximum Junction Temperature T;max 175 T
DC link Capacitor (C1, C2)
Max.DC voltage Vmax Tc=25T 500 \Y
Thermal Properties
Storage temperature Teig -40...+125 T
Operation temperature under switching condition Top -40...+(Tjmax - 25) T
Insulation Properties
Insulation voltage Vis t=2s DC voltage 4000 \Y
Creepage distance min 12,7 mm
Clearance min 9,17 mm
Comparative tracking index CTI >200

copyright by Vincotech 2 Revision: 1.1



v .
\ Vincotech

Characteristic Values

10-PZ12NMA027ME-M340F63Y

Parameter Symbol Conditions Value Unit
V. [V] or Ic [A] or
xGE {\\2 " VeeMMor  |Ic[ATor u Min Typ Max
s Vos[V] Io [A]
Half Bridge MOSFET (T1,T4)
Drain-source on-state resistance Ras(on) 20 20 %figg:t 185% mQ
Gate threshold voltage Vesyn  |Vos=Ves 0,003 %fig;ﬁc 17 igs \%
Total Gate Reverse Leakage lgss 20 0 %fggg 0.75 LA
Zero Gate Voltage Drain Current Ibss 0 1200 %fig;ﬁc ggg LA
Turn-on delay time tacon) %fig;ﬁc gg
. Ti=25C 8
Rise time t L
b -
Turn-off delay time taofry Rgoff=4 Q Ti=125C 68
- +16/-5 350 44 =
Fall time t Rgon=4 O P_—ig;:oc g
J:
Ti=25C 0,13
Turn-on energy loss per pulse Eon . '
b =
Turn-off energy loss per pulse Egif T}:lZS"C 0'08
Total gate charge * Qq 148 pF
Gate to source charge Qgs 0/20 800 60 Tj=25TC 32 pF
Gate to drain charge Qqa 54 pF
Input capacitance * Cies 2850
Output capacitance Coss  |f=1MHz 0 1000 Tj=25TC 240 pF
Reverse transfer capacitance Crss 19,5
. . . . Phase-Change
R, .
Thermal resistance chip to heatsink per chip v [\raterial 0,71 KW
Neutral Point FWD ( D7 , D8)
Diode forward voltage Ve 24 Iiig;c 122 18 \Y
Peak reverse recovery current Irrm %zig;ﬁc 32 A
Reverse recovery time tr %zig;ccc 12 ns
Reverse recovered charge Qn Rgon=4 Q +16/-5 350 44 Iiig;c gig uc
di(rec)max Tj=25TC 10399
Peak rate of fall of recovery current It Ti=125T 10851 Alus
Reverse recovered energy Erec %ziggzc ggg mWs
. ) . . Phase-Change
R .
Thermal resistance chip to heatsink per chip niH |\aterial 1,63 KW
copyright by Vincotech 3 Revision: 1.1
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Characteristic Values

10-PZ12NMA027ME-M340F63Y

Parameter Symbol Conditions Value Unit
V. [V] or Ic [A] or
V,
VGEm " VeeMMor  |Ic[ATor u Min Typ Max
s Vos[V] Io [A]
Neutral Point IGBT (T2, T3)
i = Tj=25T 33 4,0 4.7
Gate emitter threshold voltage Veem |Vee=Vee 0,0008 Ti=125C \%
- ) Ti=25C 1 1,66 23
Collector-emitter saturation voltage Vee(san 15 80 Ti=125C 179 \%
- e . Ti=25C 0,5
Collector-emitter cut-off incl diode lces 0 650 Ti=125C mA
o Ti=25C 200
Gate-emitter leakage current lces 20 0 Ti=125C nA
Integrated Gate resistor Ryint none Q
) ) Ti=25C 43
Turn-on delay time taon) Ti=125C 5
. Ti=25C 4
Rise time t Tj=125C 5 ns
) ) Ti=25C 70
Turn-off delay time taofry Rgoff=2 Q Ti=125C %
- £15 350 44 =
Fall time & Rgon=2 Q T=25C 11
Tj=125C 11
. Ti=25C 0,18
Turn-on energy loss per pulse Eon Ti=125C 027
Ti=25C 017 mws
Turn-off energy loss per pulse Egif Ti=125C 030
Input capacitance Cies 5000
Output capacitance Coss  |f=1MHz 0 25 Tj=25TC 80 pF
Reverse transfer capacitance Crss 18
Gate charge Qaate 15 520 80 Tj=25TC 190 nC
. . . . Phase-Change
R, .
Thermal resistance chip to heatsink per chip wn [ \raterial 0,96 KW
Neutral Point Inv. Diode ( D2, D3))
- Tj=25C 12 1,58 2,1
Diode forward voltage Ve 6 Ti=125C 1.50 \%
. . . . Phase-Change
R .
Thermal resistance chip to heatsink per chip niH | \aterial 3,52 KW
Half Bridge FWD (D5, D6 )
- Tj=25C 1,49 1,8
Diode forward voltage Ve 10 Ti=125C 178 \%
Tj=25TC 250
Reverse leakage current I, 1200 Ti=125T HA
Tj=25T 34
Peak reverse recovery current IrrM Ti=125C 2 A
) Tj=25T 21
Reverse recovery time tr Ti=125¢C 27 ns
_ Tj=25C 0,41
Reverse recovered charge Qn Rgon=2 Q +15 350 44 Ti=125C 059 uc
di(rec)max Tj=25TC 910
Peak rate of fall of recovery current It Ti=125T 9169 Alps
Tj=25TC 0,07
Reverse recovery energy Erec Ti=125¢C 0,09 mWs
. ) . . Phase-Change
R .
Thermal resistance chip to heatsink per chip niH | \aterial 2,39 KW
DC link Capacitor (C1, C2)
C value C | | | | | 270 | | nF
Thermistor
Rated resistance R Tj=25TC 22000 Q
Deviation of R100 AR/R |R100=1486 Q Tc=100C -5 +5 %
Power dissipation P Tj=25TC 200 mwW
Power dissipation constant Tj=25TC 2 mW/K
B-value Bsiso) | Tol. £3% Tj=25C 3950 K
B-value Basi100) |Tol. 3% Tj=25C 3996 K
Vincotech NTC Reference B
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10-PZ12NMAO27ME-M340F63Y

Half Bridge
half bridge MOSFET and neutral point FWD
Figure 1 MOSFET Figure 2 MOSFET
Typical output characteristics Typical output characteristics
Ip = f(Vps) Ip = f(Vps)
100 100
=75 | s
/
50 50
/
) / | » [
c 1 — |
0 e == ==
25 . g
-50 -
-75
-100
5 4 3 2 4 0 1 2 3 4 5 6 7.8 5 4 3 2 1 0 1 2 3 “Yow®
At At
th= 250 'S th= 250 'S
Tj= 25 T Tj= 125 T
Vgs from -6 Vto 20 Vin steps of 2 V Vgs from -6 Vto 20 Vin steps of 2 V
Figure 3 MOSFET Figure 4 FWD
Typical transfer characteristics Typical FWD forward current as
Ip=f(Vag) a function of forward voltage
Ir = f(Ve)
80 80
€ <
60 60
40 40
Ti= Tinac25C
20 20
Tj = Tinax25C
Tj=25C
0 0
0 8 6 ° Vs (V) 2 0 1 2 3 4 5 Ve (V) 6
At At
th= 250 'S th= 250 'S
Vps = 10 \Y
copyright by Vincotech Revision: 1.1
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Half Bridge

half bridge MOSFET and neutral point FWD

Figure 5 MOSFET Figure 6 MOSFET
Typical switching energy losses Typi cal switching energy losses
as a function of drain current as a function of gate resistor
E =1(lp) E =f(Rg)
030 T T 05 T T
2 | | & | |
E | | = | |
e Eott Low T 5
“o. ‘ ] w } } Eonton T
Eot igh 7 0, -
|
|
| Eon High T
|
03
EontonT EoftLow T
Eof high T
Eon high T 02
[ T T
************** | |
| | |
| | | |
| | | |
0,00 L ! 00 I !
0 20 40 60 80 15(A) 100 0 4 8 12 16 Re(2) 20
With an inductive load at With an inductive load at
Tj= 25/125 T Tj= 25/125 T
Vps = 350 \Y Vps = 350 \Y
Ves = +16/-5 \Y Ves = +16/-5 \Y
Rgon = 4 Q Ip= 44 A
Ryoft = 4 Q
Figure 7 FWD Figure 8 FWD
Typical reverse recovery energy loss Typical reverse recovery energy loss
as a function of drain current as a function of gate resistor
Erec = f(ID) Erec = f(RG)
_006 ; ; 005
2 | | a
£ | | s
w | | £ Erec Low T
0,05 | | w
I I 004 F————— — —mm——m T e —— - — -
| |
: : Erec High T
004 F————————— = === - —T--—--——-—T------1
ErecLowt o b AL T\ ___________
! ! E High T '
‘ | Erec g
0,03 | |
| |
| |
| | 0,02
0,02 | |
| |
| |
| |
| | 0,01
00l F—-—-—-—-—-—-———————————— — — +t--——-- +-—=————4
| |
| |
| |
0 | | 0
0 2 40 60 80 1p(a) 100 0 4 8 12 16 Ry@) 20
With an inductive load at With an inductive load at
Tj= 25/125 T Tj= 25/125 T
Vps = 350 \Y Vps = 350 \Y
Ves = +16/-5 \Y Ves = +16/-5 \Y
Rgon = 4 Q Ip= 44 A
copyright by Vincotech Revision: 1.1
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Half Bridge

Figure 9

Typical switching times as a
function of drain current
t=f(lp)

MOSFET

Figure 10 MOSFET

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

| |
| |
| |
| |
I I
0 20 40 60 80

0,00 0,00
o) 10 0 4 8 12 16 Re(2) 20
With an inductive load at With an inductive load at
Tj= 125 T Tj= 125 T
Vps = 350 \Y Vps = 350 \Y
Ves = +16/-5 \Y Ves = +16/-5 \Y
Rgon = 4 Q Ip= 44 A
Ryoft = 4 Q
Figure 11 FWD Figure 12 FWD
Typical reverse recovery time as a Typical reverse recovery time as a
function of drain current function of MOSFET turn on gate resistor
trr = f(ID) trr = f(Rgon)
0025 0025
g YWT Tg
0,020 \ 0,020 t
i High T
Y high T / trtowT
0015 0015
0010 0010
0,005 0,005
0,000 0,000
0 20 40 60 80 o) 100 Y 4 8 12 16 Roon(2) 20
gon
At At
Tj= 25/125 T T= 25/125 T
Vps = 350 \Y Vg = 350 \Y
Vgs = +16/-5 \% = 44 A
Rgon = 4 Q Ves = +16/-5 \Y
copyright by Vincotech Revision: 1.1
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Half Bridge

half bridge MOSFET and neutral point FWD

Figure 13 FWD Figure 14 FWD
Typical reverse recovery charge as a Typical reverse recovery charge as a
function of drain current function of MOSFET turn on gate resistor
er = f(ID) er = f(Rgon)
03 o3
g £
& \ o Quiont
025 025 |
\ I Qn High T
\Q" LowT
02 02
Qrr igh T /
015 015
01 01
0,05 0,05
0 0
0 20 40 60 80  Ip(A) 100 0 4 8 12 16 Ry(0) 20
At At
Tj= 25/125 T T= 25/125 T
Vps = 350 \% Vg = 350 \Y
Ves = +16/-5 \% Ie= 44 A
Ryon = 4 Q Ves = +16/-5 \Y
Figure 15 FWD Figure 16 FWD
Typical reverse recovery current as a Typical reverse recovery current as a
function of drain current function of MOSFET turn on gate resistor
Irrm = f(Ip) Irrm = f(Rgon)
50 70
@ // Irrm High T g
b3
_E | ——————— lrrmiowT = 60 \
w© / \\
50
30 \\
40
" \
20
) \ I
IRRM Low T
10
10
o 0
0 20 40 60 0 10 0 4 8 12 1 Ry(2) 2
At At
Tj= 25/125 T T= 25/125 T
Vps = 350 \% Vg = 350 \Y
Vgs = +16/-5 \% Ie= 44 A
Ryon = 4 Q Ves = +16/-5 \Y
copyright by Vincotech Revision: 1.1
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Half Bridge

half bridge MOSFET 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 drain current function of MOSFET turn on gate resistor
dlo/dt,dlec/dt = f(Ip) dlp/dt,dlec/dt = f(Rgon)
gZDODO dl,ec./dtT Tg 18000 dle/dt ; | ——
< 18000 dig/dtr |+ 2 o000 \ diget | =
=] °
5 16000 5 14000
14000
12000
12000
10000
10000 S
NN
8000 o = -\:,:'“ \
- 6000 e
6000 . y A e |
' 4000 ...."-... = ., -
4000 | et T e, et
2000 2000
0 0
0 20 40 60 80 | (a) 100 o 4 8 12 B R ®
At At
Tj= 25/125 T T= 25/125 T
Vee = 350 \Y Vg = 350 \Y
Vge= +16/-5 \% = 44 A
Rgon = 4 Q Vee= +16/-5 \%

Figure 19 MOSFET Figure 20 FWD

MOSFET 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
= "
5 L g
E = 3
K LA N
[— — B 1@ Ll :"’7
A1
10" /// L1 h B
A /’/
o 7
1" D=0,5 = D=05 ;
1074 ] 02 | -y 0,2
0,1 1 0,1
0,05 | 102 —"] 0,05 |
0,02 T 0,02
0,01 | 0,01 7
0,005 T 0,005
0.000 0.000
10° T T T T 10° T T T T
10° 10* 10° 102 10 o O e 10° 10* 10° 102 10" 100 () 10t
At At
D= /T D= /T
Rthan = 0,71 KW Ripn = 1,63 KW
MOSFET thermal model values FWD thermal model values
R (K/W)  Tau(s) R (K/W) Tau (s)
0,12 9,2E-01 0,08 3,0E+00
0,36 1,3E-01 0,18 5,1E-01
0,09 4,4E-02 0,85 8,5E-02
0,06 6,1E-03 0,29 2,6E-02
0,08 7,1E-04 0,17 3,9E-03
0,06 8,3E-04

copyright by Vincotech 9 Revision: 1.1
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Half Bridge

half bridge MOSFET and neutral point FWD

Figure 21 MOSFET Figure 22 MOSFET
Power dissipation as a Drain current as a
function of heatsink temperature function of heatsink temperature
P = f(Th) Ic = f(Th)
250 80
3 z
& =
200
60
N \
40
100
20
50
0 . 0 : .
0 30 60 % 120 Tn(°C) 150 0 30 60 0 120 T4(°C) 150
At At
Tj= 150 T T= 150 T
Ves = 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)
120 50
3 z
) =
100 +
® \
80
30 4
60
20
40 4
10
20
0 T T 0
0 50 100 150 T,(°C) 200 0 50 100 150 T,(°C) 200
At At
T= 175 T T= 175 T
copyright by Vincotech 10
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Half Bridge

half bridge MOSFET and neutral point FWD

Safe operating area as a function
of drain-source voltage

Ip=f(Vps)
<
10°
W pad TINhs SN
A S N
AN
~ \\ ~
NN N [s | N
10 N~ ~ L~ N
DT \
\\
10° NG
~N
AN
\\
N N
10°
10° 10 10° 10° Vos(V)
At
D= single pulse
Th= 80 °C
Vge = 15 \%
Tj = ijax °C
Reverse bias safe operating area
Ip=f(Vps)
240
g |D MAX
= 1
200 |
a
5
1 |-
160
ul
3
¢
£
120 4 \
80 \
40 ]
x
2
8
>
0 . . . .
0 200 400 600 800 1000 1200 1400
VDS V)
At
T = Timax-25 °C
VDDminus:VDDplus
Switching mode : 3 level switching
copyright by Vincotech
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Neutral Point

neutral point IGBT and half bridge FWD

Figure 1 IGBT Figure 2 IGBT

Typical output characteristics Typi cal output characteristics
lc = f(Vce) lc = f(Vce)
250 250
< <
200 200
150 150
100 100
50 50
0 0
00 05 10 15 20 25 30y 3 00 05 10 15 20 25 VI
At At
th= 250 'S th= 250 'S
Tj= 25 T Tj= 125 T
Vge from 7V to 17 Vin steps of 1 V Vge 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)
100 50
< =
© <
80 40
60 30
40 20
Tj = Tina25C Tj=25T
20 10
Tj=25C
[} 0
0 2 4 6 8 10 Vee(v) 12 0 1 2 3 4 ve W 5
At At
th= 250 'S th= 250 'S
Vee = 0 \%
copyright by Vincotech 12 Revision: 1.1
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Neutral Point

neutral point IGBT and half bridge FWD

Figure 5 IGBT Figure 6 IGBT
Typical switching energy losses Typi cal switching energy losses
as a function of collector current as a function of gate resistor
E =f(lc) E =f(Rg)
06 ; ; 04 ;
g I I 2 | | Eonvigh
E | | E | | ’
e | | ~ | |
Luovs ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, w | |
| |
03 | Eit High T
"’ |
P N B / | EontowT
' Eaﬂ High T Eun High T EDV\ Low T : :
| |
| |
03 Eoff Low T 02 |
| |
; ; EottLow T
02 : : :
| | |
T | Ol F-=—m s m = B e |-
| | | |
01 | | | |
| | | |
| | | |
| | | |
0 | | 0 | |
[} 20 40 60 80 le(a) 100 0 2 4 6 8 Rg(@) 10
With an inductive load at With an inductive load at
Tj= 25/125 T Tj= 25/125 T
Vee = 350 \Y Vee = 350 \Y
Vee= +15 \Y Vee= +15 \Y
Rgon = 2 Q Ic = 44 A
Ryoft = 2 Q
Figure 7 FWD Figure 8 FWD
Typical reverse recovery energy loss Typical reverse recovery energy loss
as a function of collector current as a function of gate resistor
Erec = f(lc) Erec = f(RG)
025 ; | | T _ o1 T T
& | | | | § | |
E I I I I = \’\; I
£ | | | | = !
w | | | | w | | Erec High T
L I T e —— 008 | |
| Eec High T | |
| | |
| |
| |
0,15 0,06 |
| | Erco Low T
| |
| |
e
| |
Erec tow T | |
| |
005 - — — — — — T e 002 F—=-=-= === === [ L
| |
| |
| |
| |
0 o . .
0 20 40 60 80 n 10 0 2 4 6 R (2) 10
With an inductive load at With an inductive load at
Tj= 25/125 T Tj= 25/125 T
Vee = 350 \Y Vee = 350 \Y
Vee= +15 \Y Vee= +15 \Y
Rgon = 2 Q Ic = 44 A
copyright by Vincotech 13 Revision: 1.1
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Neutral Point

neutral point IGBT and half bridge FWD

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=1(lc) t=1f(Rg)
1 r——————————————————— 1l —————————————
% rF------ e e B I K I A — - — - - — —
= | T”; |
A e T Fr--————-—-—-- A - - - - - = — - — = — — — —

0,001

0 20 40 60 80 A 100

0,001

0 2 4 6 8 Ro(Q) 10

With an inductive load at

Tj= 125 T
Vee = 350 \Y
Vee= +15 \Y
Rgon = 2 Q
Ryoft = 2 Q
Figure 11 FWD

Typical reverse recovery time as a
function of collector current

With an inductive load at

Tj= 125 T
Vee = 350 \Y
Vee= +15 \Y
Ic = 44 A
Figure 12 FWD

Typical reverse recovery time as a
function of IGBT turn on gate resistor

tfl’ = f(lc) tfl’ = f(Rgon)
004 004
g g
) / tr High T -
003 003
tr high T
/
|t
| ot / trLow T
0,02 / 0,02 /
0,01 0,01
0,00 0
0 20 40 60 80 1c(A) 100 0 2 4 6 8 Rgon(2) 10
At At
Tj= 25/125 T T= 25/125 T
Vee= 350 \% Vg = 350 \%
Vge = +15 \% Ie= 44 A
Rgon = 2 Q Vee= +15 \%
Revision: 1.1
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Neutral Point

neutral point IGBT and half bridge FWD

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(IC) er = f(Rgon)
10 07
Q
[9) E
\E: OE 06
O’;B Qrrvigh T ' T Qrr igh T
05
06 0a —
er Low T
er Low T
l——] 03
04
02
02
01
00 [}
0 20 40 60 80 1A 100 0 2 4 6 8 Rgon(Q) 10
At At
Tj= 25/125 T T= 25/125 T
Vee = 350 \Y Vg = 350 \Y
Vee= +15 \Y Ie= 44 A
Rgon = 2 Q Vee= +15 \Y
Figure 15 FWD Figure 16 FWD
Typical reverse recovery current as a Typical reverse recovery current as a
function of collector current function of IGBT turn on gate resistor
lrrm = f(lc) lrrm = f(Rgon)
60 50
< S
3 IRRM High T z — |
50 RRM High T
40
20 \
Iy IRRM Low T 30
IRRM Low T
30
20
20
10
10
o 0
0 20 2 60 80 1A) 100 0 2 4 6 8 R
At At
Tj= 25/125 T T= 25/125 T
Vee = 350 \Y Vg = 350 \Y
Vee= +15 \Y Ie= 44 A
Rgon 2 Q Vee= +15 \Y
copyright by Vincotech Revision: 1.1
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Neutral Point

neutral point IGBT and half bridge 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
dlp/dt,dlec/dt = f(IC) dlp/dt,dlec/dt = f(Rgon)
10000 14000
B dle/dty | —— e Y dle/dt; |——=
§ dig/dt § 5 dig/dty |
~ — < 12000
5 8000 -"" 5
| 10000
oo |
8000
6000
4000
T~ 4000
2000
2000
0 0
0 20 40 60 80 lo(a) 100 0 2 4 6 8 Ryn(2) 10
At At
Tj= 25/125 T T= 25/125 T
Vee = 350 \Y Vg = 350 \Y
Vee= +15 \Y Ie= 44 A
Rgon = 2 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"
i d =
10° 10° | A
I 7;/ [ H+—
L
A 7
10% l// 10" /
/ 7.
L w2 —
D=0,5 |
R s D=0,5
L 02 — 02
01 L o1
10? 0.05 10? ! El
i 0,05
002 H / 002 1
001 7 0,01
0,005 || 0,005 |
0.000 0.000
10° T T e 10° T T T T
10° 10" 10° 10? 10" 10° HE 0 10° 10* 10° 10? 10* 10° [ORSTY
At At
D= tp/T D= tp/T
Ripn = 0,96 KIW Ringn = 2,39 KIW
IGBT thermal model values FWD thermal model values
R (K/W) Tau (s) R (K/W) Tau (s)
0,10 2,15 0,07 2,91
0,14 0,45 0,20 0,36
0,40 0,11 1,24 0,06
0,16 0,03 0,49 0,02
0,11 0,01 0,32 0,00
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Neutral Point

neutral point IGBT and half bridge FWD

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)
200 100
g <
= 3
80 4
150
60 4
100
40
50
20
0 T T 0 T T
0 50 100 150 Th(°C) 200 0 50 100 150 TW(°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
P = f(Th) I =f(Th)
80 25
g z
70 | it
20 +
60
50 4
15
40
10 +
304
20
5
10 +
0 . , 0 ! :
0 50 100 150  Th (°C) 200 0 50 100 150 Th (°C) 200
At At
T= 175 °C T= 175 °C
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Figure 25

Neutral Point

neutral point IGBT

Reverse bias safe operating area

lc=f(Vce)

IGBT

200 +
<

IC(

180

Ic max

160

140

120 1

100

le mobuLe

Ic CHIP

80 -

60

40 +

20

Vee max

VCE (V)

800

At
T = Timac25  °C
Uccminus: Uccplus

Switching mode : 3 level switching
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Neutral Point Inverse Diode

Figure 25 Neutral Point Inverse Diode Figure 26 Neutral Point Inverse Diode
Typical FWD forward current as

FWD transient thermal impedance
a function of forward voltage

as a function of pulse width
le = f(Vg) Zingn = f(tp)
25 10"
<
20 3
N —-—"/
L+
101 [ P /
15 I
/1
/

10™

0,2
0,1
5 0,05
0,02
Ti= Timac25C 0,01
T,=25C 0,005
0 0.000
10° T T T
0 1 2 3 Ve V) 4 10° 10 10° 107 10" w b ©) 104|
At At
t= 250 us D= tp/T
Rihgn = 3,52 K/w
Figure 27

Neutral Point Inverse Diode Figure 28 Neutral Point Inverse Diode
Power dissipation as a

Forward current as a
function of heatsink temperature

function of heatsink temperature
Pio = f(Th) e = f(Th)
50 2
5 <
o= i
40 4 20
30 15
20 104
10 5 -
0 T T 1 0 T 1
0 50 100 150 Th (°c) 200 0 50 100 150 Th (°c) 200
At At
T= 175 °C T= 175 °C
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Thermistor
Figure 1 Thermistor
Typical NTC characteristic
as a function of temperature
Rt =f(T)
NTC-typical temperature characteristic
24000
]
o
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12000
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0
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Switching Definitions Half Bridge MOSFET

10-PZ12NMAO27ME-M340F63Y

General conditions

T = 125<T
Rgon = 4Q
R goft = 4Q
Figure 1 Half bridge MOSFET Figure 2 Half bridge MOSFET
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 )
150 200
% % Ip
125
b oot | 150
100 —Aﬁ/\/—\_/\
—V{m% Vos 9% v
75 A DS
\ 100 =
VGS
50 | t\ Vs
Eoff taon
25 1 501
0 Vbs Io 1% | / ) Vps s
0 A GS 10% / 'D10% ‘
-25 H tEDH ‘
-50 i i ' -50 . . !
0 0,02 0,04 0,06 0,08 01 0,12 0,14
time (us) 3 3,01 3,02 3,03 3,04 3.05 ime(us) 306
Vs (0%) = -5 \Y Vs (0%) = -5 \Y
Vs (100%) = 16 \% Vgs (100%) = 16 \%
Vps (100%) = 350 \Y Vps (100%) = 350 \Y,
Ip (100%) = 44 A Ip (100%) = 44 A
taorr = 0,07 us tdon = 0,02 us
teoft = 0,07 us teon = 0,05 us
Figure 3 Half bridge MOSFET Figure 4 Half bridge MOSFET
Turn-off Switching Waveforms & definition of t ¢ Turn-on Switching Waveforms & definition oft |
150 200
% Vos % Io
125 - \
b fitted 150 1
100 <\_/’\§
ID 90% VDS
100
75
ID 90%
I 60% t,
50 )
50
25
/ \N - 0 ‘\—/‘_lD 1% S~ N
0 v \/
-25 ! : -50 ! !
0,06 0,07 0,08 0,09 0,1 0,11 0,1 3,02 3,03 3,04
time (us) time(us)
Vps (100%) = 350 \Y, Vps (100%) = 350 \Y
Ip (100%) = 44 A Ip (100%) = 44 A
= 0,013 us t= 0,007 us
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Switching Definitions Half Bridge MOSFET

Figure 5 Half bridge MOSFET Figure 6 Half bridge MOSFET
Turn-off Switching Waveforms & definition of t Eoff Turn-on Switching Waveforms & definition of t ~ go,
125 4 125 4
% %
Far / ’ Ew
100 100
Ib 19
75 A 75
POH
50 50 4
Pot
25 | 25
VGS 90% VGS 10% VDS 3%
0 — — — 0
teor teon
-25 T T 1 25 | | .
0,02 0,04 0,06 0,08 01 012 3 3,01 3,02 3,03 3,04 3,05 3,06
time (us) time(us)
Py (100%) = 15,43 kw Pon (100%) = 15,43 kw
E,i (100%) = 0,08 mJ Eqn (100%) = 0,11 mJ
teoft = 0,07 us teon = 0,05 us
Figure 8 neutral point FWD
Turn-off Switching Waveforms & definition of t v
150 4
% Iy
100 -
tr
50 N
0 Va fitted |\
\/
-50 - S —
IRRM 90%
-100 . IRRM 100% . .
3,02 3,04 3,06 3,08 3,1
time(us)
V4 (100%) = 350 \Y,
l4 (100%) = 44 A
Irrm (100%) = -44 A
tr = 0,012 MS
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Switching Definitions Half Bridge MOSFET

Figure 9 neutral point FWD Figure 10 neutral point FWD
Turn-on Switching Waveforms & definition of t o Turn-on Switching Waveforms & definition of t ~ gec
(tor = integrating time for Q ) (terec= integrating time for E o)

200 300 ¢
% Qr % Erec

150 250 -

Iy 200
100 |
) 150
50 Qrr f\

RV N e —
IVl W

-50 4

0
-100 T T -50 T |
3,02 3,03 3,04 3,05 3,06 3,07 3,08 3,03 3,04 3,05 306 3,07
time(us) time(us)
13 (100%) = 44 A Prec (100%) = 15,43 kw
Q. (100%) = 0,18 uc Eiec (100%) = 0,023 mJ
ton = 0,024 us terec = 0,024 us
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10-PZ12NMAO27ME-M340F63Y

Switching Definitions Neutral Point IGBT

General conditions

Tj
Rgon
Rgoff

Figure 1
Turn-off Switching Waveforms & definition of t
(teort = integrating time for E o)

Neutral Point IGBT

doff» LEoff

125 T

20

20

Figure 2 Neutral Point IGBT

Turn-on Switching Waveforms & definition of t

(teon = integrating time for E )

dons tEon

125 200
100 Waw
— Ve go% KV7(‘\\/&2 90% 150
75 v
GE IC VCE
50 | 100
tE\‘)"
25 / tgon
lC 1% 50 1
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Ny ZKGE o ——
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time (us) time(us)
Ve (0%) = 0 \% Ve (0%) = 0 \%
Ve (100%) = 23 \Y Ve (100%) = 23 \Y
V¢ (100%) = 700 \Y V¢ (100%) = 700 \Y
Ic (100%) = 44 A Ic (100%) = 44 A
taorr = 0,10 us tdon = 0,05 us
teoft = 0,17 us teon = 0,12 us
Figure 3 Neutral Point IGBT Figure 4 Neutral Point IGBT
Turn-off Switching Waveforms & definition of t ¢ Turn-on Switching Waveforms & definition oft |
125 - 200
%
% Ic / \\{t‘led Vee 0
100 - le
~ 150
e N
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50 t,
Ic 0% 50
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Switching Definitions Neutral Point IGBT

Figure 5 Neutral Point IGBT Figure 6 Neutral Point IGBT
Turn-off Switching Waveforms & definition of t Eoff Turn-on Switching Waveforms & definition of t ~ go,
125 125 4
% %
Eon
100 7 I R 100 -
75 75 4
50 50
Ic 1% Pon
25 4 25
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Pt 0
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Pyt (100%) = 30,83 kw Pon (100%) = 30,8259 kw
E,i (100%) = 0,30 mJ Eon (100%) = 0,38 mJ
teoft = 0,17 us teon = 0,12 us

Figure 8 Half Bridge FWD

Turn-off Switching Waveforms & definition of t v
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%
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Irrm (100%) = -44 A
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Switching Definitions Neutral Point IGBT

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
(o= integrating time for Q ) (terec= integrating time for E o)
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Ordering Code and Marking - Outline - Pinout

Ordering Code & Marking

Version Ordering Code in DataMatrix as in packaging barcode as
without thermal paste 12mm housing 10-PZ12NMA027ME-M340F63Y M340F63Y M340F63Y

Pin table 68,4—
Pin X Y 65,9
1 0 222
2 31 22
4 53 22 ; —
5 227 222 3 L 5 6/7—@ I]
ey 0 00
6 301 22 S
7 ER 222 og’ =N
8 B2 64 0
o=t o -
9 B2 133 \J o JO \ M
10 B2 83 - 11
= >
T T = é@gw 6s° o 00> P9
3 301 0 L\ —_ HI:: B }]
1 iy, S |
1 21 0
5 53 0
Y
128 ° 16,6
17 31 0
e 55 <02
9 0 955 -
20 0 1265 574
Pinout
DC+

— 13

DS Zx Sl - ZFJI

>
clL—/— - e
Lo
1

r‘éﬂi =
D? h_ 8
GND E2 1
S —-—e J TP -\_5 c3 oull
D
14 = . ce '
‘ 7 F3 .
13= _
oule
K}i \ﬁ . T - 10
D8 03 [ -1
N
| Zd

G4 :
17 »—4« Zs D4 Z~ Ds NIC

]
. 19 =7 =—= 20
*
/ NTC1 NTC2
ac C4
15 = 18 =
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DISCLAIMER

The information given in this datasheet describes the type of component and does not represent assured characteristics. For tested
values please contact Vincotech.Vincotech reserves the right to make changes without further notice to any products herein to improve
reliability, function or design. Vincotech does not assume any liability arising out of the application or use of any product or circuit
described herein; neither does it convey any license under its patent rights, nor the rights of others.

LIFE SUPPORT POLICY

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

As used herein:

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

2. A critical component is any component of a life support device or system whose failure to perform can be reasonably expected to
cause the failure of the life support device or system, or to affect its safety or effectiveness.

copyright by Vincotech 28 Revision: 1.1



