v

Vincotech

30-F206NIA300SA-M106F
30-P206NIA300SA-M106FY

datasheet

flow NPC 2 600V / 300 A

- il
T R o .
e Neutral-point-Clamped inverter g » . .
] \:K\m -
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e Low Inductance Layout ¥ >
Solder pins Press-fit
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o 30-F206NIA300SA-M106F _J
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Maximum Ratings
T,;=25°C, unless otherwise specified
Parameter | Symbol | Condition Value Unit
Buck IGBT
Collector-emitter break down voltage Ve 600 \
T,=80°C 209
1 T=T s
DC collector current c =T jmax T.=80°C 275 A
Repetitive peak collector current I crm t, limited by Ty, 900 A
T T,=80°C 331
Power dissipation P ot Ti=T jmax T.=80°C 502 W
Gate-emitter peak voltage Ve +20 \
o tsc T,5150°C 6 us
Short circuit ratings
reuit rating Ve V=15V 360 v
Maximum Junction Temperature T jmax 175 °C
Buck FWD
Peak Repetitive Reverse Voltage V rrm 600 \Y
T,=80°C 147
I Ti=T jma s
DC forward current F =T jmax T.=80°C 197 A
Repetitive peak forward current I'rrm t, limited by T, T.=100°C 900 A
. T,=80°C 232
Power dissipation Pot T5=T jmax T.=80°C 352 W
Maximum Junction Temperature T jmax 175 °C
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Maximum Ratings
T,=25°C, unless otherwise specified
Parameter | Symbol | Condition Value | Unit
Boost IGBT
Collector-emitter break down voltage Ve 600 \Y
T,=80°C 208
1 Ti=T jma s
DC collector current c i~ 1 jmax T.=80°C 275 A
Repetitive peak collector current I crm t, limited by T . 900 A
. _ T,=80°C 331
Power dissipation Pot T5=T jmax T .=80°C 502 W
Gate-emitter peak voltage Ve +20 Vv
A . tsc T;=150°C 6 us
Short circuit ratings
¢ Ve V=15V 360 \
Maximum Junction Temperature T jmax 175 °C
Boost Inverse Diode
Peak Repetitive Reverse Voltage V rrM 600 \
T,=80°C 166
1 T=T s
DC forward current F =T jmax T.=80°C 519 A
Repetitive peak forward current I'grm t, limited by T}, 900 A
T,=80°C 232
N . p =7 s
Power dissipation per Diode tot 3= 1 jmax 7.=80°C 352 w
Maximum Junction Temperature T jmax 175 °C
Boost FWD
Peak Repetitive Reverse Voltage V rrM 600 \Y
T,=80°C 166
I Ti=T jma s
DC forward current F i~ 1 jmax T.=80°C 219 A
Repetitive peak forward current I'rrm t, limited by T . 900 A
T,=80°C 232
issipati P T=T jma :
Power dissipation tot iT 7 jmax T.=80°C 352 W
Maximum Junction Temperature T jmax 175 °C
Thermal Properties
Storage temperature Ty -40...+125 °C
Operation temperature under switching condition Top =40...+(T jmax = 25) °C
Insulation Properties
Insulation voltage Vis t=2s DC voltage 4000 \%
Creepage distance min 12,7 mm
Clearance min 12,7 mm
Comparative tracking index CTI >200
copyright Vincotech 2 07 Nov. 2016 / Revision 6
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Characteristic Values

Parameter Symbol Conditions Value Unit
V. [Vl |Ic[A]
Ve [V] |or or
or Ve [V] |I: [A] T; [°C] Min Typ Max
Ves [V] |or or
Vs [V] (1, [A]
Buck IGBT
Gate emitter threshold voltage Ve  |Vee=Vee 0,0048 igo 5 5,8 6,5 v
. : 25 1,05 1,66 1,85
- Ve ’ . ’
Collector-emitter saturation voltage CEsat 15 300 150 1.87 \
‘ . ‘ 25 0,96
Collector-emitter cut-off current incl. Diode Icgs 0 600 150 mA
Gate-emitter leakage current Iges 20 0 igo 700 nA
Integrated Gate resistor R gint 1 Q
" 25 358
- t
Turn-on delay time d(on) 150 366
: . 25 51
t
Rise time v 150 s
25 245 ns
Turn-off delay time tagofy
Ryor=2 Q 150 479
+15 350 300
Fall time ts Run=2 Q 25 56
150 79
25 6,14
- E ’
Turn-on energy loss per pulse on 150 730
mWs
Turn-off energy loss per pulse E o 25 8,02
© 150 10,00
Input capacitance Clies 18480
Output capacitance Coss f=1MHz 0 25 25 1152 pF
Reverse transfer capacitance Crss 548
Gate charge Q¢ 15 480 300 25 1880 nC
Thermal resistance chip to heatsink R thij-s) [Thermal grease 0,29
[Thickness<50um K/W
Thermal resistance chip to case R o) A =1W/mK 0,19
Buck FWD
" 25 1,5 2,04 3,3
Ve ' , ’
Diode forward voltage F 300 125 220 \
25 143
1
Peak reverse recovery current RRM e 192 A
Reverse recovery time t 25 132 ns
" 125 280
Reverse recovered charge Qu R,i=2 Q +15 350 30 25 10,6 uc
& 125 21,6
. 25 2947
di¢/dt
Peak rate of fall of recovery current (di /At ) pmay e 2750 Alus
25 2,10
E. ,
Reverse recovered energy rec e 459 mWs
Thermal resistance chip to heatsink R thij-s) [Thermal grease 0,40
[Thickness<50um K/W
Thermal resistance chip to case R o) A =1W/mK 0,30
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Parameter Symbol Conditions Value Unit
V. [Vl |Ic[A]
Ve [V] |or or
or Ve [V] |I: [A] T; [°C] Min Typ Max
Ves [V] |or or
Vs [V] (1, [A]
Boost IGBT
Gate emitter threshold voltage Vo |Vee=Vee 0,0048 is 5 58 6,5 v
B . 25 1,05 1,66 1,85
Collector- tte turati It 14 15 300 ! ! ! \
ollector-emitter saturation voltage CEsat 125 187
Collector-emitter cut-off incl diode I cps 0 600 ﬁs 0,96 mA
Gate-emitter leakage current Tges 20 0 ﬁs 700 nA
Integrated Gate resistor R gint 1 Q
" 25 355
Turn-on delay ti t
urn-on delay time d(on) 125 63
. . 25 52
Rise ti t,
ise time . 125 6 .
. 25 450
Turn-off delay time t d(off) _
Reor=2 Q £15 350 300 125 485
Fall time t Regon=2 Q 25 50
125 80
Turn-on energy loss per pulse E o 25 6,47
125 7,99 mWs
25 8,34
Turn-off I I E ’
urn-off energy loss per pulse off 125 10,46
Input capacitance Cies 18480
Output capacitance Coss f=1MHz 0 25 25 1152 pF
Reverse transfer capacitance C s 548
Gate charge Q¢ 15 480 300 25 1880 nC
Thermal resistance chip to heatsink R g Thermal grease 0,29
Thickness<50um K/W
Thermal resistance chip to case R o A =1 W/mK 0,19
Boost Inverse Diode
" v 25 1,5 1,82 3,3
Diode forward voltage P 20 125 1,86 \
Thermal resistance chip to heatsink R thij-s) [Thermal grease 0,41
[Thickness<50um K/W
Thermal resistance chip to case R o) A =1W/mK 0,27
Boost FWD
" 25 1,5 1,82 3,3
V. , , ’
Diode forward voltage F 300 150 186 \
Reverse leakage current I, 600 igo 960 WA
25 150
1
Peak reverse recovery current RRM 150 199 A
Reverse recovery time t 25 145 ns
Y ” 150 284
Reverse recovered charge Q. R,oi=2 Q +15 350 300 25 10,9 e
& 150 22,6
. 25 3261
di ¢/dt
Peak rate of fall of recovery current (di o/ dt) pmay 150 2229 Alus
25 2,38
E. ,
Reverse recovery energy rec 150 540 mWs
Thermal resistance chip to heatsink R thij-s) [Thermal grease 0,41
[Thickness<50um K/W
Thermal resistance chip to case R o) A =1W/mK 0,27
Thermistor
Rated resistance T=25 22000 Q
Deviation of R100 R100=1486 Q T=100 -5 5 %
Power dissipation T=25 200 mw
Power dissipation constant T=25 2 mW/K
B-value Tol. £3% T=25 3950 K
B-value Tol. £3% T=25 3996 K
Vincotech NTC Reference B
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Buck
Figure 1 IGBT Figure 2 IGBT
Typical output characteristics Typical output characteristics
Ic = f(Vee) Ic = f(Vee)
600 600
< <
500 _500
—
400 400 /
300 300
/ I
200 200
100 100
0 0
0 1 2 3 4 Ve 5 0 1 2 3 4 Ve 5
At At
t, = 350 us t, = 350 us
T = 25 °oC T;= 150 °C
Vge from 7 Vto 17 Vin steps of 1V Vge from 7 Vto 17 Vin steps of 1 V
Figure 3 IGBT Figure 4 FWD
Typical transfer characteristics Typical diode forward current as
Ic = f(Vge) a function of forward voltage
Ie = f(Ve)
300 600
/ /
250 _500
// / T)= Tjnac25°C
200 400
T, = Tjnac25°C
Tj=25°C
150 300
T,=25°C
100 200
50 // 100 /
0 0
0 2 4 6 8 0 yowm 2 0 1 2 3 Vi) 5
At At
t, = 350 us t, = 350 us
Vce = 10 \Y
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Buck

Figure 5 IGBT

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

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

datasheet

Figure 6 IGBT

20

E (mWs)

12

20

E (mWs)

2F-———— A

|
|
|
L
0 2 4 6

Ro@
With an inductive load at With an inductive load at
T;= 25/125 °C T;= 25/125 °C
Vee = 350 Y, Ve = 350 Vv
Vee = +15 \Y Vge = +15 \Y
Rgon = 4 Q Ic= 249 A
Ryoff = 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(1) Erec = f(Rg)
7
2
E
wo |l
Eecrnr
Evec Low T
Ro@ 1

With an inductive load at

T = 25/125 °C
Vee = 350 v
Ve = £15 v
Ron= 4 Q

copyright Vincotech

With an inductive load at

T = 25/125 °C
Vee = 350 v
Ve = £15 v
Ic= 249 A
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Buck

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(Re)

With an inductive load at With an inductive load at
T = 125 °C T;= 125 °C
Vee = 350 Y, Ve = 350 Vv
Vee = +15 \Y Vge = +15 \Y
Rgon = 4 Q Ic= 249 A
Rgoff = 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
tr = f(Ic) tr = f(Rgon)

0,35 0,35
H b vign T Z .

= | — = 11 High T

0,30 0,30 /

0,25 0,25

trLowT
— trr Low T

0,20 0,20

0,15 0,15

0,10 / 0,10

0,05 0,05

0,00 0,00

0 100 200 300 00y S0 0 2 4 6 8 Re@ 10

At At
Ty= 25/125 °C Ty = 25/125 °C
Ve = 350 \Y Vg = 350 \Y
Vge = +15 Y, Ig= 249 A
Rgon = 4 Q Vge = +15 \Y
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Buck

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
Qrr = f(Ic) Q= f:(Rgon)
30 25
g erH\ghT g
© o

» \\
/ " | Qur High T

20

Qrriowt

15 \
R —

10

\

—  Quiowt

0 0
0 100 200 300 400 | (a) 50 0 2 4 6 8 Ry, 10
At At
Ty= 25/125 °C Ty = 25/125 °C
Vee = 350 \Y Vg = 350 \Y
Vge = +15 Vv Ig= 249 A
Rgon = 4 Q Vge = +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
Iprm = f(Ic) Iprm = f(Rgon)
250 375
< <
H Irrm High T E
200 / 300
lRRMLuwT
150 225

/ | lRRuronT

100 / 150

—— IRRM Low T
50 75
0 0
0 100 200 300 w0 S 0 2 4 6 8 Ryn@ 10

At At
T = 25/125 °C T = 25/125 °C
Vee= 350 v Ve = 350 v
VGE = +15 \Y IF = 249 A
Ron= 4 Q Vee = £15 v
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Buck

Figure 17 FWD
Typical rate of fall of forward

and reverse recovery current as a

function of collector current

dly/dt,dI../dt = f(Ic)

Figure 18 FWD
Typical rate of fall of forward

and reverse recovery current as a

function of IGBT turn on gate resistor

dIo/dt,dIree/dt = f(Rgon)

&5 6000 & 12000
£ o E
< dl/dt g 1 2
N N
% 5000 o 8 10000 —&
.. - .. )
dig/dtyign 7 "::‘
S
1000 8000 i
o \:"":.‘-.
,1" ] Alrec/dt g "-:-_:_‘
3000 a— 6000 .,
[ R
// dliee/dtiigh 1 % ..
2000 4000 | 00X T i,
-.""."-':-'.L'::-... dlg/dt o 7
— = dlo/d‘H\ghT
[T _dl/dti T
1000 2000 E—
T
0 0
0 100 200 300 400y (a) S0 0 2 4 6 8 Run(@ 10
At At
Ty= 25/125 °C Ty = 25/125 °C
Vee = 350 \Y Vg = 350 \Y
Vge = +15 Vv Ig= 249 A
Rgon = 4 Q Vge = +15 \Y
Figure 19 IGBT Figure 20 FWD

IGBT transient thermal impedance
as a function of pulse width

Diode transient thermal impedance
as a function of pulse width

Zingg-s) = f(tp) Zingg-s) = f(tp)
10° 10°
: s
z <
N //;.-
—/_7?,,——— —/// /
/,/;,/’ — T | 7d
I, g I —
A 2 /
// L
101 0™ T
,_/’/// //
E—— D=05 / D=05
0.2 A 0.2
z/ 8'(1)5 oL
3 0,05
// 0,02 g 0,02
= 001 / 001
0,005 0,005
0.000 0.000
10 10 T
10° 10* 10° 102 10% 100 () 1o 10° 10* 10° 102 10* 100 H(S) ¢
At At
D= /T D= /T
Rigs)= 0,29 K/W Rings) = 0,41 K/W

IGBT thermal model values

R (K/W) Tau (s)

0,02 9,6E+00
0,07 1,7E+00
0,07 2,9E-01
0,09 4,4E-02
0,02 7,6E-03
0,02 3,6E-04
copyright Vincotech

FWD thermal model values

R (K/W) Tau (s)

0,02 8,8E+00
0,06 1,6E+00
0,10 2,4E-01
0,16 5,4E-02
0,04 1,1E-02
0,03 4,5E-04
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Figure 21 IGBT

Power dissipation as a
function of heatsink temperature

Figure 22 IGBT

Collector current as a
function of heatsink temperature

Piot = f(Th) Ic = f(Th)
_700 - 350 4
Z z
o »
600 300
500 250
400 4 200 1
300 4 150
200 100 4
100 50 A
0 . . 0 , ,
0 50 100 150 Ti(°c) 200 0 50 100 15 T, (°C) 200
At At
T;= 175 °C T; = 175 °C
Vge = 15 \
Figure 23 FWD Figure 24 FWD

Power dissipation as a
function of heatsink temperature

Forward current as a
function of heatsink temperature

Piot = f(Th) I = f(Th)

500 4 250 4

g <

o2 -

400 200

300 150

200 4 100

100 4 50 4

0 - - 0 - -
0 50 100 150 T (°C) 200 0 50 100 150 T;(°C) 200

At At
T; = 175 °C T; = 175 °C
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Figure 25 IGBT Figure 26 IGBT
Safe operating area as a function Gate voltage vs Gate charge
of collector-emitter voltage
Ic = f(Vce) Vee = f(Qg)
10° 17,5
s 4
- ~N N 15
™
- /\\ \\ \\\ i N’S 120V, Vv
N
l/ \\‘ ~ N - S\ 125 -
NN N N 480V
~N
. oo NG N
10° \\ - 10
NS \\ / /
\s 75
10° S~
5
25
0 : : :
0 250 500 750 1000 1250 1500 1750 2000 2250
10° 10 10° Ve 108 Q4 (nC)
At At
= single pulse Ic = 300 A
Th = 80 oC
Vge = +15 v
T = Timax oC

copyright Vincotech
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Figure 1 IGBT Figure 2 IGBT
Typical output characteristics Typical output characteristics
Ic = f(Ver) Ic = f(Ver)
600 600
500 _500
400 / 400 //// — |
300 300
[
200 200
100 100
0 0
0 1 2 3 4 Vee (V) 5 0 1 2 3 Vee (V) 5
At At
t, = 250 us t, = 250 us
Tj= 25 °C Tj= 125 °C
Vge from 7 Vto 17 Vin steps of 1 V Vge from 7 Vto 17 Vin steps of 1 V
Figure 3 FWD Figure 4 FWD
Typical transfer characteristics Typical diode forward current as
Ic = f(Vee) a function of forward voltage
Ie = f(Ve)
350 600
300 _;OO
250 /
400
200
300
150
Tj = Timax25°C 200
100
100
50
T,=25°C
0 0
0 2 4 6 8 Ve V) 10 0 05 1 15 2 - 25
At At
t, = 250 us t, = 250 us
Vee = 10 \Y
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Figure 5 IGBT Figure 6 IGBT

N}

o- - - - - - - - - ______

12

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(Rg)
25 & 16 T
e W= === — R i i
Eolﬂﬂg\ﬂ7 :
|
|
|

Eott Low T

15 V" S L

Eon vigh T 8

10 EoffLow T

Eon vig 7

0 o Eon Low T
0 100 200 300 400 500
Le®) 0 2 4 6 8 Re(2) 10
With an inductive load at With an inductive load at
Tj= 25/125 °C T;= 25/125 °C
Vee = 350 Y, Vce = 350 \Y,
Vee = +15 \Y Vge = +15 \Y
Rgon = 4 Q Ic = 251 A
Rgoff = 4 Q
Figure 7 IGBT Figure 8 IGBT
Typical reverse recovery energy loss Typical reverse recovery energy loss
as a function of collector current as a function of gate resistor
Erec = f(I0) Erec = f(Rg)
- 8 T T 28
3 ; ; B vioh T g
w7 | | w7
l l
6 ! ! 6
| |
| |
5 ‘ ‘ 5
| |
| Erec High T
|
4 I 4
| ErecLowT
|
3 ) 3
|
, | , | | Ercctow T
| |
| |
| |
1 1 | |
| |
| |
0 0 ! !
0 100 200 300 400 e (A) 500 0 2 4 6 8 R (2) 10
With an inductive load at With an inductive load at
T;= 25/125 °C T;= 25/125 °C
Ve = 350 Vv Vce = 350 Y,
Vee = +15 \Y Vge = +15 \Y
Rgon = 4 Q Ic = 251 A
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Typical switching times as a
function of collector current
t = f(Ic)
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Boost

Figure 10 IGBT

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

t(ps)

=== Flgoff — — — —

t(ps)

With an inductive load at

With an inductive load at

Ty= 125 °C Ty= 125 °C
Ve = 350 \Y Ve = 350 \Y
Vee = +15 Y, Vee = +15 \Y
Rgon = 4 Q Ic = 251 A
Rgoff = 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
tr = f(IC) tr = f(Rgon)
. 0,35 A0,35
£ g
= = Y high T
0,30 0,30
/‘”MghT /
0,25 025
trLow T
020 020 | —
trLowT
0,15 p— 0,15 /
0,10 0,10
0,05 0,05
0,00 0,00
0 100 200 300 00 | 500 0 2 4 6 Run@) 10
At At
j= 25/125 °C T = 25/125 °C
Vce = 350 \Y, Vg = 350 \Y,
Vee = +15 \Y Ir= 251 A
Rgon = 4 Q Vee = +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
Qrr = f(Ic) Q= f:(Rgon)
3B 25
S I Qrr High T g ——— Qn High T
/ 20
25
15
20
Qrriowt \\\
15 10 Qrriowt
10
5
5 /

0 100 200 300 400 (A 500 0 2 4 6 8 Rgon(Q) X

At At
Ty= 25/125 °C Ty = 25/125 °C
Vee = 350 \Y Vg = 350 \Y
Ve = +15 \ Ig= 251 A

Rgon = 4 Q VGE = +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

Irrm = f(Ic) Irrm = f(Rgon)

300 300
< <

IRRM High T 250 \

IRRM Low T 200

/ o
150 150

IRRM Low T

250

200

100 100

50 50

0 0

0 100 200 300 500
1c(A) 0 2 4 6 8 Ry,@ 10

At At
T = 25/125 °C T = 25/125 °C
Ve = 350 v Vg = 350 v
Vge = +15 v Iy = 251 A
Rgn= 4 Q Vge = £15 v
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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
dly/dt,dI./dt = f(Ic) dIo/dt,dIree/dt = f(Rgon)
& 8000 & 10000
< <
§ 7000 §
2 dlg/dt o v £ a0
6000 Pt
5000 e aad = -d-lyecr’d'wgm 6000
4000 - ',-_.-‘--' '___--.f- -
e Al 1
= 4000 frreena..
3000 -~ -"":-'-".:‘::--.. Alec/tpigh 1
|Gt =1 diyt
o/ Aliigh T Low T
o / — | \ Alrec/tign
2000
dlo/dtign 7
1000
0 0
0 100 200 300 400 | (a) 500 0 2 4 6 8 Ry(@ 10
At At
Ty= 25/125 °C Ty = 25/125 °C
Ve = 350 \Y Vg = 350 \Y
Vee = +15 Vv Ig= 251 A
Rgcn = 4 Q VGE = +15 \
Figure 19 IGBT Figure 20 FWD
IGBT transient thermal impedance Diode transient thermal impedance
as a function of pulse width as a function of pulse width
Zing-s) = f(tp) Zing-s) = f(tp)
10" 10"
2 g
10° 10°
L— j
| LT b
T T e D=05 1Brs D= %’3
10" I i gi 10" ] / 0’1
[T , / '
mE 0,05 el 005
A 0.02 0’01
>~
7/ 0,01 ! il
7 0.005 A 0,005
0.000 0.000
. LLI Y T ‘ 1
10° 10* 10° 10? 10" 100 () 10t 10° 10* 10° 10? 10" 10° tp(s) 10t
At At
D= tp/ T D= tp/ T
Ringsy = 0,29 K/W Ringsy = 0,41 K/W

IGBT thermal model values

R (K/W) Tau (s)

0,02 9,6E+00
0,07 1,7E4+00
0,07 2,9E-01
0,09 4,4E-02
0,02 7,6E-03
0,02 3,6E-04

copyright Vincotech
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FWD thermal model values

R (K/W) Tau (s)

0,02 8,8E+00
0,06 1,6E+00
0,10 2,4E-01
0,16 5,4E-02
0,04 1,1E-02
0,03 4,5E-04
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Figure 21 IGBT Figure 22 IGBT

Power dissipation as a Collector current as a
function of heatsink temperature function of heatsink temperature
Prot = f(Th) Ic = f(Th)
700 4 350 4
g <
8 >
600 N\ 300
500 250
400 - 200 -
300 150
200 100 1
100 50 +
0 T T 0 T
0 50 100 150 Tj(°C) 200 0 50 100 150 T;(°C) 200
At At
T = 175 oC T = 175 oC
Vge = 15 \Y
Figure 23 FWD Figure 24 FWD
Power dissipation as a Forward current as a
function of heatsink temperature function of heatsink temperature
Prot = f(Th) Ie = f(Th)
500 250
g <
& =
400 200
300 150
200 100
100 50 o
0 T T 0 T T
0 50 100 150 Tj (°C) 200 0 50 100 150 Tj (°C) 200
At At
T = 175 oC T = 175 oC
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Boost

Figure 25 Boost Inverse Diode Figure 26 Boost Inverse Diode

Typical diode forward current as Diode transient thermal impedance
a function of forward voltage as a function of pulse width
I = f(Ve) Zing-s) = f(tp)
900 10
<
= 800 g
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100 7 0,005
0.000
0 Ll | T
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At At
t, = 250 us D= tp/ T
Rth(j-s) = 0,41 K/W

Figure 27 Boost Inverse Diode Figure 28 Boost Inverse Diode

Power dissipation as a Forward current as a
function of heatsink temperature function of heatsink temperature
Prot = f(Th) I = f(Th)
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Thermistor

Figure 1 Thermistor

Typical NTC characteristic
as a function of temperature
Rt = f(T)

24000 NTC-typical temperature characteristic
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12000 \
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4000

25 50 75 100 TEC) 125
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General conditions
T, = 125°C
Rpn = 2Q
Rgoff = 2Q
Figure 2 Buck IGBT

Turn-off Switching Waveforms & definition of ¢ .5, o

Turn-on Switching Waveforms & definition of ¢ 4,,, tg
(tzon = integrating time for E )

(tgon = integrating time for E,,)
140 240
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120 ) 200 1 .
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VGEQD
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VGElD%
0 e P ) 0
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time (us) time(ps)
Ve (0%) = -15 \Y Ve (0%) = -15 \Y
Ve (100%) = 15 \Y; Ve (100%) = 15 \Y;
V¢ (100%) = 350 \Y V¢ (100%) = 350 \Y
I¢ (100%) = 249 A I¢ (100%) = 249 A
ot = 0,34 Hs tgon = 0,25 Hs
Lot = 0,57 Hs tgon = 0,36 Hs
Figure 3 Buck IGBT Figure 4 Buck IGBT
Turn-off Switching Waveforms & definition of ¢, Turn-on Switching Waveforms & definition of ¢,
140 220
% % |
120 4 c
fitted vV, 180 A
Ie | CE
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Figure 5 Buck IGBT Figure 6 Buck IGBT
Turn-off Switching Waveforms & definition of ¢y Turn-on Switching Waveforms & definition of ¢g,,
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Lot = 0,57 Hs tgon = 0,36 Hs
Figure 7 BUCK FWD
Turn-off Switching Waveforms & definition of ¢,
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Switching Definitions BUCK

Figure 8 BUCK FWD Figure 9 BUCK FWD

Turn-on Switching Waveforms & definition of ¢, Turn-on Switching Waveforms & definition of ¢,
(to = integrating time for Q,,) (t grec= integrating time for E ..)
150 120
% Erec
% | Qn 100
100 Aot - |
/ o 80 -
50 terec
60 -
0
40 |
-50
20 -
Prec
-100 0 o~
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29 31 33 35 3,7 39 imequs) 41 3,15 33 3,45 36 3,75 39 fime(us0°
14 (100%) = 249 A P (100%) = 87,06 kw
Q. (100%) = 21,68 uC E . (100%) = 5,22 mJ
ton = 0,54 us threc = 0,54 us

Measurement circuits

BUCK stage switching measurement circuit BOOST stage switching measurement circuit

L!?kohm

—[ 47 kohm

I

470uF

Vae

©
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Ordering Code and Marking - Outline - Pinout

Ordering Code & Marking

Version Ordering Code in DataMatrix as in packaging barcode as
Standard in flow 2 17mm housing 30-P206NIA300SA-M106FY M106FY M106FY
Standard in flow 2 17mm housing 30-F206NIA300SA-M106F M106F M106F

Pin table

Pin X Y function

1 [ 47,65 8 S3

2 | 44,75 5,1 G7

3 | 44,75 8 S7

4 | 44,75 10,9 G3

5 9,45 8 S4

6 | 6,55 5,1 G8

7 6,55 8 S8

8| 6,55 10,9 G4

9 2,7 0 DC-

10 0 0 DC-

11 2,7 2,7 DC-

12 0 2,7 DC-

13 2,7 5,4 DC-

14 0 5,4 DC-

15 2,7 8,1 DC- Pin table

16 0 8,1 DC- Pin X Y | function
17 0 15,3 GND 33| 61,4 |22 S6
18 0 18 GND 34 61,4 25 S2
19 2,7 19,35 GND 35| 64,3 |22 G6
20 0 20,7 GND 36 64,3 25 G2
21 2,7 27,9 DC+ 37| 64,2 |37 NTC2
22 0 27,9 DC+ 38 70,6 37 NTC1
23 2,7 30,6 DC+ 39| 67,3 |25 ouT
24 0 30,6 DC+ 40 70 25 ouT
25 2,7 33,3 DC+ 41| 67,3 |22 ouT
26 0 33,3 DC+ 42 70 22 ouT
27 2,7 36 DC+ 43| 67,3 [19 ouT
28 0 36 DC+ 44 70 19 ouT
29| 22,35 28,1 S1 45| 67,3 |17 ouT
30| 25,25 25,2 G5 46 70 17 ouT
31| 25,25 28,1 S5 47| 67,3 |14 ouT
32| 25,25 31 G1 48 70 14 ouT

Centerline of pinhead .

214 05

R =1 | . %

g S Tte
. J
1 T
o] 0217 S N
/e g2 .
: 28
fa
00
‘@ 8
= =g’
! 8-

Tolerance of pinpasitions: 0,5 mm af
Dimension of coordinate axis is only

t the end of pins
offset without tolerance
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DC+
21-28
32 G1 -—I I—- G5 30
29 S1 85 31
Y. G2-—| I—- G6 35
34 S2 S6 33
GND ouT
17-20 @—— 39-48
R o Ga-—l I—- G7 02
o1 83 S7 03
isolated
r
1
|
I | | H NTCH
08 G4 Gs 06 ! T 38
05 s4 ss 07 |
! NTC2
DC- : 37
09-16
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Packaging instruction

Standard packaging quantity (SPQ) 36 >SPQ Standard [ <SPQ Sample

Handling instruction

Handling instructions for flow 2 packages see vincotech.com website.

Package data

Package data for flow 2 packages see vincotech.com website.

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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