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flow MNPC 1 1200V / 160 A

e mixed voltage NPC topology
e reactive power capability

e low inductance layout

e Split output

e enhanced LVRT capability

e solar inverter X
e UPS .——I
o Active frontend L —
. foga s B
mil | ]
e 10-FY12NMA160SH01-M820F18 - I
e 10-PY12NMA160SHO01-M820F18Y .y 4
I—ZI—IT
Maximum Ratings
T,=25°C, unless otherwise specified
Parameter Symbol Condition Value Unit
Halfbridge IGBT Inverse Diode
Repetitive peak reverse voltage Vrrm 1200 \
Th=80°C 14
1
Forward current FAV DC current T.280°C 19 A
Repetitive peak forward current Lpsm t,=10ms T;=25°C 14 A
e T,=80°C 31
Power dissipation Piot T;=T;max T,=80°C 47 w
Maximum Junction Temperature Timax 150 °C
Halfbridge IGBT
Collector-emitter break down voltage Vees 1200 \
Th=80°C 117
DC collect t 1 T;=T;max A
collector curren ¢ 3=T; T.280°C 151
Pulsed collector current I crm tp limited by Tymax 480 A
T;<150°C
Turn off safe operating area ) 480 A
Vee<=Vces
Th=80°C 260
P dissipati Py T;=T;max w
ower dissipation tot 3=T; T.280°C 304
Gate-emitter peak voltage Ve +20 \
o ) tsc T;<150°C 10 us
Short circuit ratings )
J Ve |Vee=15V 800 v
Maximum Junction Temperature Timax 175 °C
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Maximum Ratings
T,=25°C, unless otherwise specified
Parameter Symbol Condition Value Unit
NP Diode
Peak Repetitive Reverse Voltage Vrem 700 \Y
Th=80°C 53
DC forward current Iy T;=T;max T.280°C 22 A
e T,=80°C 63
Power dissipation Pt T;=T;max T.=80°C 96 W
Maximum Junction Temperature Timax 150 °C
NP IGBT
Collector-emitter break down voltage Vees 650 \
T,=80°C 76
DC collect t 1 T;=T;max A
collector curren ¢ 3=T; T.280°C 101
Pulsed collector current I crm tp limited by Tymax 450 A
T;<150°C
Turn off safe operating area ) 450 A
Vee<=Vces
T,=80°C 96
P dissipati Py T;=T;max w
ower dissipation tot 3=T; T.280°C 145
Gate-emitter peak voltage Ve +20 \
o . tsc T;<150°C 6 us
Short circuit ratings )
9 Ve Vee=15V 360 v
Maximum Junction Temperature Tjmax 175 °C
NP Inverse Diode
Peak Repetitive Reverse Voltage Vrem 650 \Y
Th=80°C 15
DC forward current Iy T;=T;max T.280°C 21 A
Repetitive peak forward current I'eru tp limited by Tymax 30 A
e T,=80°C 28
Power dissipation Piot T;=T;max T,=80°C 42 w
Maximum Junction Temperature Timax 175 °C
Halfbridge Diode
Peak Repetitive Reverse Voltage V rrm 1200 \
T,=80°C 31
DC f d t 1 T;=T;max A
orward curren F 3=T; T.280°C 46
Repetitive peak forward current 1 pru t, limited by Tymax 140 A
T,=80°C 61
P dissipati Py T;=T;max w
ower dissipation tot =1 T.=80°C 92
Maximum Junction Temperature Timax 150 °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 Tc=25°C 630 \%
Thermal Properties
Storage temperature T -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 8,06 mm
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Characteristic Values
Parameter Symbol Conditions Value Unit
v, [V]l orlic[A] or
Ve [V
VGE II::V::II o v [V] or |I; [A] oF T; Min Typ Max
@ Vs [V] I, [A]
Halfbridge IGBT Inverse Diode
Ti=25°C 1,97 2,7
v , ,
Forward voltage F 7 Ti=125°C 1.65 \Y
Tj=25°C 0,25
I ,
Reverse current r 1200 Ti=125°C mA
Thermal grease
Thermal resistance chip to heatsink Rugs) |thickness<50um 2,24 K/W
A=1W/mK
Halfbridge IGBT
i= o
Gate emitter threshold voltage Ve |VCE=VGE 0,006 %;igs(jc 5 5,80 6.5 \
i . Tj=25°C 1 2,02 2,70
Collector-emitter saturation voltage V cEsat 15 160 Ti=125°C 237 Vv
o . ; . Tj=25°C 0,25
Collector-emitter cut-off current incl. Diode Iers 0 1200 Ti=125°C mA
b Tj=25°C 480
- 1
Gate-emitter leakage current GES 20 0 Ti=125°C nA
Integrated Gate resistor R gine none Q
. Tj=25°C 127
- t 4o !
Turn-on delay time d(on) Tj=125°C 129
. . Tj=25°C 26
tr !
Rise time Ti=125°C 30 e
Turn-off delay time o Tj=25°C 219
0 |Rgoff=4 Q Tj=125°C 274
+15 350 100 -
Eall time A Rgon=4 Q Tj=25°C 45
! Tj=125°C 59
Turn-on energy loss per pulse E Tj=25°C 1,52
gy per p on Tj=125°C 2,60
- mWs
Turn-off energy loss per pulse E o Tj=25°C 2,69
Tj=125°C 4,19
Input capacitance Cies 9200
Output capacitance Coss f=1MHz 0 25 Tj=25°C 600 pF
Reverse transfer capacitance Cres 540
Gate charge Q¢ +15 960 160 Tj=25°C 740 nC
Thermal grease
Thermal resistance chip to heatsink Rugs  |thickness<50um 0,37 K/W
A=1W/mK
NP Diode
. Tj=25°C 1 2,00 2,6
Diode forward voltage Ve 150 Ti=125°C 1.88 Vv
Tj=25°C 50
Reverse |leakage current I, 700 Ti=125°C LA
Tj=25°C 86
Peak reverse recovery current I rru Tj=125°C 113 A
Reverse recovery time t Tj=25°C 57 ns
" Tj=125°C 109
Tj=25°C 2,93
= + ’
Reverse recovered charge Qu Rgon=4 Q 15 350 100 Ti=125°C 716 puc
. Tj=25°C 3683
di /At Jmax g
Peak rate of fall of recovery current (diy/dt) Ti=125°C 1519 A/us
Tj=25°C 0,53
Reverse recovered energy E e Ti=125°C 1.38 mWs
Thermal grease
Thermal resistance chip to heatsink Rugs) [thickness<50um 1,11 K/W
A=1W/mK
copyright Vincotech 4 17 Apr. 2015 / Revision 2
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Characteristic Values
Parameter Symbol Conditions Value Unit
v, [V]l orlic[A] or
ZGE II::x::II o v [V] or |I; [A] oF T; Min Typ Max
@ Vs [V] I, [A]
NP IGBT
i= 0,
Gate emitter threshold voltage Ve |Vee=Vae 0,008 E;gSSC 5 5.8 6,5 v
. . Ti=25°C 1,05 1,48 1,85
Collector-emitter saturation voltage Vcesat 15 150 Ti=125°C 1.62 Vv
. e . Ti=25°C 0,05
Collector-emitter cut-off incl diode T es 0 650 Ti=125°C mA
—emi Ti=25°C 700
Gate-emitter leakage current I ges 20 0 Ti=125°C nA
Integrated Gate resistor R gine none Q
- i Ti=25°C 170
Turn-on delay time Ld(on) Ti=125°C 171
o Ti=25°C 29
Rise time tr Ti=125°C 31 ns
- i Ti=25°C 235
Turn-off delay time Laen  |Rgoff=4 @ Tj=125°C 265
+15 350 100 . S
Fall time t Rgon=4 Q Ti=25°C 54
f Tj=125°C 71
i= 0,
Turn-on energy loss per pulse Eon T1:25 c 1,29
Tj=125°C 1,70
B Tj=25°C 2,88 mws
Turn-off energy loss per pulse off Tij=125°C 3,95
Input capacitance Cies 9240
Output capacitance Coss f=1MHz 0 25 Tj=25°C 276 pF
Reverse transfer capacitance Crss 274
Thermal grease
Thermal resistance chip to heatsink Rugs) |thickness<50um 0,99 K/W
A=1W/mK
NP Inverse Diode
. Ti=25°C 1,23 1,89 2,20
Diode forward voltage Vi 15 Tj=125°C 1.79 Vv
Thermal grease
Thermal resistance chip to heatsink Rugs) |thickness<50um 3,43 K/W
A=1W/mK
Halfbridge Diode
. Tj=25°C 2,46 3,5
Diode forward voltage Vi 150 Ti=125°C 207 Vv
Tj=25°C 200
Reverse leakage current I, 1200 Ti=125°C A
Tj=25°C 83
Peak reverse recovery current Irrm Ti=125°C 116 A
. Tj=25°C 113
Reverse recovery time Lo Ti=125°C 136 ns
- Tj=25°C 6,17
Reverse recovered charge Qw Rgon=4 Q *15 350 100 Ti=125°C 12.86 uC
. Tj=25°C 2952
di/d
Peak rate of fall of recovery current (di /At Yy Ti=125°C 3586 A/us
Tj=25°C 1,66
E ’
Reverse recovery energy rec Ti=125°C 3.63 mWs
Thermal grease
Thermal resistance chip to heatsink Rugs) [thickness<50um 1,15 K/W
A=1W/mK
DC link Capacitor
C value C | | | 80 | 100 | 120 | nF
Thermistor
Rated resistance R T=25°C 21511 Q
Deviation of R100 A R100=1486 Q T=100°C -4,5 +4,5 %
Power dissipation P T=25°C 210 mw
Power dissipation constant T=25°C 3,5 mW/K
B-value B(25/50) T=25°C 3884 K
B-value B(25/100) T=25°C 3964 K
Vincotech NTC Reference F
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Half Bridge
Half Bridge IGBT and Neutral Point FWD
Figure 1 IGBT Figure 2 IGBT
Typical output characteristics Typical output characteristics
Ic = f(Ve) Ic = f(Ve)
300

200

150 150 /

100

300
< I < /
< =°
250 250 /
200
/'/__

100

50 50

o 1 2 3 4 vew B 0 1 2 3 4 Vee(v) 5
At At
t, = 250 us t, = 250 us
Ty = 25 °C Ty = 125 °C
Ve from 7V to 17 Vin steps of 1V Ve from 7 Vito 17 Vin steps of 1V
Figure 3 IGBT Figure 4 FWD
Typical transfer characteristics Typical diode forward current as
Ie = f(Ve) a function of forward voltage
Is = f(Vy)
100 /\450
~ <
< -
375
80
300
60
225
T, = Tjnax25C
40
150
20
75
T,=25T
0 0
0 2 4 6 8 10 Ve (V) 12 0 1 2 3 Ve (V) 4
At At
ty, = 250 Hs ty, = 250 Hs
Veg = 10 Vv
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Half Bridge

Half Bridge IGBT and Neutral Point FWD

Figure 5 IGBT

Typical switching energy losses
as a function of collector current
E = f(I.)

Figure 6 IGBT

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

8

E (mWs)

Eot righ 1

Eon High 1

5

Eun Low 7|
4

Eoit Low 1
3
2
1

0 50 100 150 200
le(®

8

E (mWs)

E,

on High T

With an inductive load at

Ty= 25/125 °C
Ve = 350 \Y
Ve = +15 \Y
Rgon = 4 Q
R gott = 4 Q

Figure 7 FWD

Typical reverse recovery energy loss
as a function of collector current
Erec = f(I C)

With an inductive load at

T, = 25/125  °C
Ve = 350 v
Ve = £15 Vv
Ic= 100 A
Figure 8 FWD

Typical reverse recovery energy loss
as a function of gate resistor
Erec = f(RG)

25

E (mWs)

T
|
|
|
| Erec High T|
|
|
|

Erec Low 1

E (mWs)

Erec High 7

05

Eret Low T
I
|

0

0 4 12 16 20

Ra(2)

With an inductive load at

T, = 25/125  °C
Ve = 350 v
Ve = £15 v
Rgn= 4 Q

copyright Vincotech

With an inductive load at

T, = 25/125  °C
Ve = 350 v
Ve = £15 v
Ic= 100 A
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Half Bridge

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(l¢) t = f(Rg)

0 50 100 150 1) 200 0 4 8 12 6 g O
With an inductive load at With an inductive load at
Ty = 125 °C Ty = 125 °C
Ve = 350 \ Vg = 350 "
Ve = +15 Y Ve = +15 \Y
Rgon = 4 Q I¢ = 100 A
R oot = 4 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)
0,15 AO,ZS
g Y high T ‘E'E
012 0,20 / b High T
tHLDWT
0,09 015
trrchwT
0,06 0,10 /
0,03 / 0,05 ]
0 0,00
o 50 100 150 ) 200 0 4 8 12 6 g 2
At At
T, = 25/125 °C Ty = 25/125 °C
Ve = 350 Y Vg= 350 Y
Ve = +15 Y Iy = 100 A
Rgon = 4 Q Ve = +15 Y
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Half Bridge

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
er = f:(IC) er = f:(Rgon)
12 10
g a
S Qnr High T 5:
o

/ ’
8
\
/ 6 \\ O

Q"LUWT
4 \
2 / Qrr Low T
0 0
0 50 100 150 lo(A) 200 0 4 8 12 B R 2
At At
T = 25/125 °C Ty = 25/125 °C
Vg = 350 " Vip= 350 \Y
Ve = +15 Y Ig= 100 A
Rgon = 4 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)
150 150
i(.% IRRMH\ghT @E
120 120
IRRM Low|T
920 90
60 60
Irrm High T
IRRM Low T
30 30
0 0
0 50 100 150 1 (A 200 0 4 8 12 16 Ry(®2) 20
At At
T = 25/125 °C Ty = 25/125 °C
Vg = 350 \ V= 350 \Y
Ve = +15 Y Ip= 100 A
Rgon = 4 Q Ve = +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
dlo/dt,dl /dt = f(1.) dlo/dt,dl vee/dt = (R gon)
& 6000 7500
S el = g Bt |
g d'oldtT """""""" = ‘- dID/dt ,,,,,,,,,,,,,,,,
% 5000 \ - 3 \ T
° - e 5 6000 “
4000 1 g
- i e o0
2000 '-‘____.. - \
3000
I — 1500
1000
0 0
0 50 100 150 1(A) 200 0 4 8 12 16 R gon(2) 20
At At
T, = 25/125 °C T = 25/125 °C
Ve = 350 Y Veg= 350 Y
Ve = +15 \Y Iz = 100 A
Rgon = 4 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(ty) Zwn = f(t})
10 10
J 3
z 2
N z
N
10° 10° 1 Lo
— ///f
— L vd
| b= %’2 D=05
10" H 0'1 107 2 gi
8182 / 0,05
, 0,02
A 0,01 '
A 0,005 T (? '0%15
0.000 ___//,./ 0.000
107 T T T | 10° T T |
10° 10* 10° 10? 10" w ® 10 10° 10" 10° 10° 10" w O e
At At
D = tpy/ T D = ty/ T
R = 0,37 K/W Ry = 1,11 K/W

IGBT thermal model values

R (K/W) Tau (s)

0,06 2,4E+00
0,15 4,0E-01
0,12 1,0E-01
0,03 1,3E-02
0,01 8,4E-04
copyright Vincotech

FWD thermal model values

R (K/W) Tau (s)

0,07 6,8E+00
0,25 1,2E+00
0,57 2,8E-01
0,12 6,0E-02
0,06 1,3E-02
0,03 1,1E-03
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Half Bridge IGBT and Neutral Point FWD

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)
500 200
B g
) 3
400 160 -
300 1 120 4
200 + 80
100 40
0 T r 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
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) Ig = f(Ty)
150 100
5 z
of =
125
80
100
60
75 +
401
50 |
20
25 +
0 Y 0 T T
0 50 100 150 T, (°C) 200 0 50 100 150 T, (°C) 200
At At
T = 150 °C Ty = 150 °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(VCE) Ve = f(Qg)
10 Hle -
g b ,‘ ~ ~ ?:u; /
- / N \\ N 14
- )\\‘@mNEms N irs 103 9 240 /
Ill’ TSN \\ ‘\\\ N 12 4
N ~~
ANy N / 960V
. oc ‘\\‘ \\ 10 -
\\\ \\ < 8 /
\~\\\\ \\
10° \‘\ 6
N
\\
q 4
10" /
2
0 . . . :
0 100 200 300 400 500 600 00 800
10° 10t 107 Vee(V) 10° Qg (nC)
At At
D = single pulse Ic = 160 A
Ty = 80 °C
Ve = +15 \%
Tj = ijax oC
copyright Vincotech 12
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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(Ve) Ic = f(Ve)
400 400
_(?‘;50 _0350
300 ///// 300 — |
250 / 250
200 / 200
150 150
100 100
50 50
0 0
0 1 2 4 Ve (V) 5 0 1 2 3 4 Vee (V) 5
At At
ty, = 250 15 ty, = 250 15
T, = 25 °C Ty = 125 °C
Ve from 7V to 17 Vin steps of 1V Ve from 7 Vito 17 Vin steps of 1V
Figure 3 IGBT Figure 4 FWD
Typical transfer characteristics Typical diode forward current as
Ie = f(Ve) a function of forward voltage
Is = f(V)
140 180
T120
150
100 /
120
80
90
60
60
40 T,=25T
Ti= Timax25T Tj= Tnax25C
30
20
T,= 25T
0 0
0 2 4 6 8 10 Vee™) 12 0 1 2 3 Ve V) 4
At At
ty, = 250 Hs ty, = 250 Hs
Veg = 10 Vv
copyright Vincotech
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Neutral Point IGBT and Half Bridge FWD

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(io) E = f(Rg)
7 - 7 T T
2 | |
£ Eorint E | Eon vign
we o w N
EonLowT
sl L ________1______~~ ________ A\ | sl LS
Eoit Low T = High T
N B A I E B e I ey S
P S U < gt
Eon High 1 |
|
22— At A T - —— = = — — |
Eon Low T !
|
1 |
,,,,,,,,,,,,,,,,,, ‘
1
0 |
0 50 100 150 lo(A) 200 0 4 8 12 1 Re(2) 20
With an inductive load at With an inductive load at
T, = 25/125 °C Ty = 25/125 °C
Ve = 350 \ Vg = 350 "
Ve = +15 Y Ve = +15 Y
Rgon = 4 Q I¢ = 100 A
R oot = 4 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)
5 4 T T
—~ @ | |
2 Erec High 1] 2
z " £ l l ErcerignT
w w | |
L i it B I |
3 | |
| |
1 1
3 | |
ErecLow | |
2 | |
| |
| |
2 | |
|
| T ErecLowT
i
11— - - - - - 4 - - - = - - - - - = — - — = — | |
| | |
| | |
1 1 1
0 ! 0 I I
0 50 100 150 e (A) 200 0 4 8 12 16 Re ( 0) 20
With an inductive load at With an inductive load at
T = 25/125 °C Ty = 25/125 °C
Ve = 350 \ Ve = 350 \
Ve = +15 Y Ve = +15 Y
Rgon = 4 Q I¢ = 100 A
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Figure 9 IGBT

Typical switching times as a
function of collector current

t = f(ic)

10-PY12NMA160SH01-M820F18Y

datasheet

Figure 10 IGBT

Typical switching times as a
function of gate resistor

t = f(Rq)

0,001 0,001
0 50 100 150 1 c(A) 200 0 4 8 12 16 Re( Q) 20
With an inductive load at With an inductive load at
Ty = 125 °C Ty = 125 °C
Ve = 350 \ Vg = 350 "
Ve = +15 \Y Ve = +15 Vv
Rgon = 4 Q I¢ = 100 A
Rgoff = 4 Q
Figure 11 FWD Figure 12 FWD

Typical reverse recovery time as a
function of collector current

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

trr = f(IC) trr = f(Rgon)
020 08
5 i igh T
£ 7
= £
b High T B
015 L 06
/—/’——- trLowT
— Lo 7
010 04
005 02
0,00 00
0 50 100 150 ) 200 4 8 12 16 Ren(2) 20
At At
Ty = 25/125 °C Ty = 25/125 °C
Ve = 350 \% Ve= 350 \%
Ve = +15 \Y Ip= 100 A
R gon 4 Q VGE = +15 \Y

copyright Vincotech
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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
er = f:(IC) er = f:(Rgon)
20 20
’G —~
5: Qrrhigh T \U%
o / o
15 15
I — Qrr igh T
//
10 Qoo 10
\\
5 5 erLowT
0 0
0 50 100 150 1) 200 0 4 8 12 B Ren(2) 2
At At
Ty = 25/125 °C Ty = 25/125 °C
VCE = 350 \Y VR = 350 \Y
Ve = +15 Y Iz = 100 A
Rgon = 4 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)
150 150
@ IRRMH\gh @
125 / T12s
IF?F?M Low T
100 100

P——

75 75 \
Irrm High T

50 50
IRRMLOWT
25 25
0 0
0 50 100 150 1) 200 0 4 8 12 1B Ry(2) 2

At At
T = 25/125 °C Ty = 25/125 °C
Ve = 350 \ V= 350 \%
Ve = +15 Y Ig= 100 A
Rgon = 4 Q Ve = +15 Y
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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
dl,/dt,dl ../dt = f(1.) dlo/dt,dl rec/dt = f(R gon)
6000 9000
2 dlec/dt 2 dle/dt 1
2 digfdtyr < dig/dt
335000 §7500
4000 6000 :'\
AN
3000 4500 \k
N
RN
2000 3000 TR T
"*-.-,......
Sasa,
1000 1500 ...%'"\_
0 0
0 20 40 60 80 100 120 140 160 |él§p) 200 0 4 8 12 16 Rgon(2) 20
At At
T, = 25/125 °C T = 25/125 °C
Ve = 350 Y Veg= 350 Y
Ve = +15 \Y Iz = 100 A
Rgon = 4 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(ty) Zwn = f(t})
10 10"
5 g
10° — 10°
1 L
A i
L] ] i
7 iz
. /1 D=05 ) /| D=05
10" 0,2 10" 1 / 0.2 |
~ 01 (— e 01 H
7 0,05 %/ 0,05 [
| 0,02 /// 0.02
| | — 0,01 — 0.01
0,005 I 0,005
L 0.000 ] 0.000
10° T T T t 10? T T T
10° 10* 10° 10° 10" w 10" 10° 10* 10° 10° 10" 10° HE g
At At
D = tpy/ T D = ty/ T
Ry = 0,99 K/W Ry = 1,15 K/W
IGBT thermal model values FWD thermal model values
R (K/W) Tau (s) R (K/W) Tau (s)
0,08 6,3E4+00 0,05 4,9E+00
0,24 1,1E+00 0,13 8,2E-01
0,52 2,8E-01 0,59 1,8E-01
0,09 6,6E-02 0,22 4,7E-02
0,05 1,3E-02 0,10 7,8E-03
0,02 1,2E-03 0,07 9,8E-04
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Neutral Point
Neutral Point IGBT and Half Bridge FWD

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)
200 120
B g
JE >
100
150 +
80
100 + 60
40
50
20
0 0 T
0 50 100 150 Ta(°C) 200 0 50 100 150 Th(°C) 200
At At
Ty = 175 oC Ty = 175 oC
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) Ig = f(Ty)
150 75
g <
D:E, i
125
60
100
451
75 4
30
50
15
254
0 T Y 0 . y
0 50 100 150 qp (o) 200 0 50 100 150  Th(°C) 200
At At
Ty = 150 oC Ty = 150 oC
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NP IGBT Inverse Diode

Figure 25 NP IGBT Inverse Diode
Typical diode forward current as

a function of forward voltage

Figure 26 NP IGBT Inverse Diode

Diode transient thermal impedance
as a function of pulse width

Iy = f(Vy) Zwn = f(t,)
60 10"
< //
"o g
=
© o /_//,/
LT A
//
30 %
/ / D=0,5
20 ol 0,2
10 / o1
0,05
10 0,02
Ti= Timax25T 0,01
Tj=25C 0,005
0 0.000
10> T T f
0 : 2 8 Ve ) 4 10° 10 10° 10? 10" w0 () 10
At At
t, = 250 us D = ty/ T
Ry = 3,43 K/W
Figure 27 NP IGBT Inverse Diode Figure 28 NP IGBT Inverse Diode

Power dissipation as a
function of heatsink temperature

Forward current as a
function of heatsink temperature

P = f(Th) Ig = f(Ty)
60 25
s <
5 _
50
20 A
404
15 A
20 1
10
20
5
10
0 ! ! 0 i i
0 50 100 150 Th(°c) 200 0 50 100 150 Th(°c) 200
At At
Ty = 175 oC T = 175 oC
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Half Bridge Inverse Diode

Figure 1 Half Bridge Inverse Diode

Typical diode forward current as
a function of forward voltage

Figure 2 Half Bridge Inverse Diode

Diode transient thermal impedance
as a function of pulse width

1= f(Vy) Zwn = f(ty)
25 10"
z
20 9
N =
___’___/;?'/
10° | _/
15 nB
Z
e
0 /] pD=05 L
// 0,2
T)= Tina25C - o 7 01 |
iT J 0,05
5 ] 002 |
0,01 ml
0,005 []
0.000
0
0 05 1 15 2 25 Sy 3 - ‘ ‘ ‘ L] tp(\s) 11
10° 10* 10° 10° 10* ° o'
At At
t, = 250 us D = tpy/ T
Ry = 2,24 K/W

Figure 3 Half Bridge Inverse Diode

Power dissipation as a
function of heatsink temperature

Figure 4 Half Bridge Inverse Diode

Forward current as a
function of heatsink temperature

P = f(Th) Ig = f(Ty)
80 25
20
60
15
40
10
20
5
0 i i 0 : )
Y 50 100 150 T,(°C) 200 0 50 100 150 T, (°C) 200
At At
T = 150 oC T = 150 oC
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Thermistor

Typical NTC characteristic
as a function of temperature

R, =f(T)
NTC-typical temperature characteristic
24000
g
@
20000
16000
12000
8000
4000
0
25 50 75 100 T(C) 125
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Switching Definitions Half Bridge
General conditions
T, = 125°C
Rgon = 4Q
Rgoff = 4Q
Figure 1 Half Bridge IGBT Figure 2 Half Bridge IGBT

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

Turn-on Switching Waveforms & definition of ¢ ., tgo,

(tg.x = integrating time for E ,4) (tgon = integrating time for E )
125 - 250 -
% thff %
Ic
100 ety 200 |
iVGE 90%
le
75 150
50 CE90% __J 100 Vee
\ 7 \ Leott . N —
don
. N .
NM o / F Vo e
0 e A ey 0 7 E 10% — ctm% K‘—\_
Eon
25 ‘ ‘ -50 ‘ ‘
02 0 0,2 0,4 0,6 0,8 29 3 a1 33
time (us) ' ! time(us) '
Ve (0%) = -15 \Y Ve (0%) = -15 \Y
Ve (100%) = 15 \Y Ve (100%) = 15 \Y
V¢ (100%) = 700 \Y V¢ (100%) = 700 \Y
1:(100%) = 100 A 1c(100%) = 100 A
Laoff = 0,27 Hs Ldon = 0,13 Hs
Croff = 0,64 Hs tEon = 0,28 Hs
Figure 3 Half Bridge IGBT Figure 4 Half Bridge IGBT
Turn-off Switching Waveforms & definition of ¢, Turn-on Switching Waveforms & definition of ¢,
125 - 250 -
% fitted %
lc
100 W&H& 200
Rlcsu%
75 150
&M
50 — 100 4 |
| ICQD%
'C 40% tr
Vee )
25 50
/-/ leags |~ NV 7
- 0 'C 10% L
0 - t, : —
b
-25 | | . -50 T T
015 02 025 03 035 o s 04 31 315 3.2 35 imeqs)
V¢ (100%) = 700 \Y V¢ (100%) = 700 \Y
1:(100%) = 100 A 1 (100%) = 100 A
ty= 0,06 us t, = 0,03 us
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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,
125 125
% lc 19 % E
100 Eon 100 /
75 75
50 50 4
Poff Pon
25 25
VG 0% Ve 100 / Vee 3w
0 0 -
teofr teon
25 . . -25 ! ! .
0,2 0 0,2 04 0,6 . 038 29 3 31 32 3
time (us) time(us)
P (100%) = 70,11 kw P,, (100%) = 70,11 kw
E o (100%) = 4,19 mJ E. (100%) = 2,60 mJ
Crotf = 0,64 Hs tEon = 0,28 Hs

- WNFiqure7 NP FWD

Turn-off Switching Waveforms & definition of ¢,

150 1
%

I

100 ¢

’K )
‘

Vy fitted

IRRM 10%

-50 {

-100 |~ Trrmoow
IRRM 100%
-150 T T
31 3,15 3,2 3,25 33 . 3,35
time(us)

V4 (100%) = 700 \
14 (100%) = 100 A
Ipgm (100%) = -113 A
ty = 0,11 Hs
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Figure 8 NP FWD Figure 9 NP FWD
Turn-on Switching Waveforms & definition of ¢, Turn-on Switching Waveforms & definition of ¢y,
(to . = integrating time for Q,,) (t grec= integrating time for E..)
150 4 125 4
% %
ly Qu Erec
100 - 100 4
50 \ X 75 A terec
— ] /
50 25 /
Prec
-100 | LE: -
-150 ! ) 25
3,1 3,2 33 34 fime(us) 35 3,1 32 33 34 ime(us) 5
14 (100%) = 100 A P (100%) = 70,11 kW
Q. (100%) = 7,16 uc E e (100%) = 1,38 mJ
tow = 0,22 us tirec = 0,22 us

Measurement circuits

BUCK stage switching measurement circuit

Voo
cl, C2Z remove d for
dynamic measurements D5
) T
%Cl < K} o
D2 l—@——{
DE\W ! ouUTl
3*470uf 7kohm ‘[ T2 -
vdc 200uH
7 18 15v
7007 - vee -
3%470urF 47koh
o T3 D8 @ ouTZ
k3
1mH
L&
Ic
N
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Ordering Code and Marking - Outline - Pinout
Version Ordering Code in DataMatrix as| in packaging barcode as
without thermal paste with solder pins 10-FY12NMA160SH01-M820F18 M820F M820-F
without thermal paste with pressfit pins 10-PY12NMA160SH01-M820F18Y M820FY M820-FY
Pin table
i X ! 82 +)5
1 %8 29 [
%8 0 —= ¢ 55 02
323 0 i I
298 0 Py
] il i) G
G IR B e, 888 b
6 248 0 5
a
7 1545 295
8 1545 0 [
| 21
9 0 0
B".\‘T S
0 0 295 f:l oL l._:.
1 0 845 _ | "/_h\"u @_ :] i ::-
1 0 145 \\‘—"; :; i
1 0 26,05 o
[ 0 2 |
1 187 260" 7
3 187 29 & o c _'-ﬂ i
AR e sleeew 1
8 306 9
13 331 29 .’I) = -|."| i
36 2 L ALY 265

17,18,19,20 =

2] E—
22 Ep—

- 23,24,25,26

15,16 e T
]
| 10 9

Low current connection

L_lL

14 13

- 27,28,29,30

i€

-~
T ]

]

3,456 e

N
=
1 12
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DISCLAIMER

The information given in this datasheet describes the type of component and does not represent assured

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

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

As used herein:

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

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