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datasheet

650V / 80 A

e Neutral Point Clamped Topology (I-Type)

e 4 quadrant operation, very high speed

e Integrated DC capacitor and temperature sensor
e Press-Fit pins

e Kelvin Emitter for improved switching performance
e Press-fit pins and solder pins

Solder pin Press-fit pin

e Power Supply
e Solar Inverters
e UPS

e 10-FY07NIBO80SMO03-L095F03

e 10-PY07NIBO80SMO03-L0O95F03Y

P B e By
i

Maximum Ratings

Ti=25°C, unless otherwise specified

Parameter Symbol Condition Value Unit
Buck Switch\Boost Switch

Collector-emitter voltage VcEs 650 Vv
Collector current Ic Tj = Tijmax Ts =80 °C 60 A
Repetitive peak collector current Icrm tp limited by Tjmax 240 A
Total power dissipation Piot Tj = Tijmax Ts =80 °C 109 W
Gate-emitter voltage Ves +20 \%
Maximum Junction Temperature Tjmax 175 °C
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Parameter Symbol Conditions Value Unit
Buck Diode
Peak Repetitive Reverse Voltage VRRM 650 \
Continuous (direct) forward current Ir Tj= Tijmax Ts=80°C 76 A
Repetitive peak forward current I rrM 160 A
Total power dissipation Ptot Ti= Tjmax Ts=80°C 103 w
Maximum Junction Temperature T jmax 175 °C
Boost Diode
Peak Repetitive Reverse Voltage VRRrM 650 Vv
Continuous (direct) forward current I Tj= Tjmax Ts=80°C 103 A
Repetitive peak forward current Irrm 240 A
Total power dissipation Piot Tj= Tjmax Ts= 80°C 140 W
Maximum Junction Temperature Tjmax 175 °C
Boost Inverse Diode
Peak Repetitive Reverse Voltage VRRM 650 \Y
Continuous (direct) forward current Ie Ti= Tjmax Ts=80°C 63 A
Repetitive peak forward current I FrM 120 A
Total power dissipation Ptot Ti= Tjmax Ts= 80°C 98 w
Maximum Junction Temperature T jmax 175 °C
DC Link Capacitance
Maximum DC voltage V max 630 \%
Operation Temperature Top -55..+125 °C
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Parameter Symbol Conditions Value Unit
Module properties
Thermal Properties
Storage temperature Tstg -40...+125 °C
Operation temperature under switching ) o R
condition Tiop 40 H(Tymax - 25) ¢
Isolation Properties
DC Test Voltage* tp=25 6000 \
Isolation voltage Visol
AC Voltage tp=1 min 2500 \
Creepage distance min 12,7 mm
Press-fit pin min 8,15 mm
Clearance
Solder pin min 8,33 mm
Comparative Tracking Index CTI >200
* 100 % tested in production
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Characteristic Values
Buck Switch
Parameter Symbol Conditions Value Unit
Ve [V]1|Vee [V]]| Ic [A] | T;[ °C]| Min Typ Max
Static
25 3,3 4 4,7
Gate-emitter threshold voltage Vgen) |Ver=Vee 0,0008 125 \
25 1,64 2,22
Collector-emitter saturation voltage VCEsat 15 80 125 1,89 Y
150 1,95
25 80
Collector-emitter cut-off current IcEs 0 650 195 HA
25 240
Gate-emitter leakage current IGEs 20 0 175 nA
Internal gate resistance rg none Q
Input capacitance Cies 5000
Output capacitance Coes |f=1MHz 0 25 25 80 pF
Reverse transfer capacitance Cres 18
Gate charge Qg 15 520 80 25 190 nC
Thermal
phase-change
Thermal resistance junction to sink Rn(j-s) material A =3,4 0,87 K/W
W/mK
Dynamic
Turn-on delay ti t, 25 44
urn-on delay time d(on) 125 44
Rise time te Ryt =8 Q 25 6
Ren =8 Q 125 7 ne
Turn-off delay time td(of) izs 1‘212
+15/-5 350 40 > 5
Fall time tr 125 6
~ Qrrwp = 1,5 pC 25 0,440
Turn-on energy (per pulse) Eon Quru = 3 UIC 125 0,669
mWs
Turn-off energy (per pulse) E 25 0,158
off 125 0,267
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Buck Diode
Parameter Symbol Conditions Value Unit
V.[V]1|I:[A] |T;[°C]| Min Typ Max
Static
25 1,51 2,4
Forward voltage Vr 80 125 1,43 \%
150 1,41
Reverse leakage current Ic 650 25 4,2 A
Thermal
phase-change
Thermal resistance junction to sink Rugs) |material 0,92 K/W
A =3,4 W/mK
Dynamic
Peak recovery current I 25 57 A
v o 125 76
’ 25 40
Reverse recovery time trr ns
125 59
Recovered charge difde =390 A/bs | o) 5 350 40 5 1,548 c
ver 9 @ dizde = 3809 Asps 125 3,004 H
25 0,307
Reverse recovered energy Evec 125 0,632 mWs
] 25 4196
Peak rate of fall of recovery current (di vt/ dt)max 125 2993 A/us
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Boost Switch
Parameter Symbol Conditions Value Unit
Ve [V]1|Vee [V]]| Ic [A] | T;[ °C]| Min Typ Max
Static
25 3,3 4 4,7
Gate-emitter threshold voltage Veen) |Ver=Vee 0,0008 125 \
25 1,64 2,22
Collector-emitter saturation voltage V CEsat 15 80 125 1,89 \
150 1,95
25 80
Collector-emitter cut-off current Ices 0 650 125 HA
25 240
Gate-emitter leakage current IGEs 20 0 195 nA
Internal gate resistance rg none Q
Input capacitance Cies 5000
Output capacitance Coes |f=1MHz 0 25 25 80 pF
Reverse transfer capacitance Cres 18
Gate charge Qg 15 520 80 25 190 nC
Thermal
phase-change
Thermal resistance junction to sink Rin(j-s) material A =3,4 0,87 K/W
W/mK
Dynamic
Turn-on delay time t % 40
Y don 125 a
N Rgoff=8Q 25 7
Rise time tr Rgon=8Q 125 8
Turn-off delay ti 5 13 "
- y time td(ofy) 125 136
+15 350 40
. 25 4
Fall time tr
125 5
Tum-on energy loss per pulse En QrFWD=1,8uC 25 0,578
id perp " QIFWD=3,6uC 125 0,847 .
Turn-off energy loss per pulse Eo 5 0.165 )
urm- 9y 10ss per pu d 125 0,275
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Boost Diode
Parameter Symbol Conditions Value Unit
V.[V]1|I:[A] |T;[°C]| Min Typ Max
Static
25 1,51 1,77
Forward voltage Vr 120 125 1,47 \%
150 1,45
Reverse leakage current Ir 650 25 6,4 A
Thermal
phase-change
Thermal resistance junction to sink Rugs) |material 0,68 K/W
A =3,4 W/mK
Dynamic
25 54
Peak recovery current IrRrRM 125 68 A
Reverse recovery time t 25 47 ns
v i 125 68
Reverse recovery charge di/dt=5986A/ps +15 350 40 25 1,842 C
i 9 Qrr di/dt=5229A/ps 125 3,593 H
25 0,371
Reverse recovered energy Erec mWs
125 0,788
di(rec)max] 25 3877
Peak rate of fall of recovery current Jdt 125 2290 A/ups
Boost Inverse Diode
Static
25 1,70 1,87
Forward voltage Vr 60 \%
125 1,59
25 0,72
Reverse leakage current Ir 650 150 HA
Thermal
phase-change
Thermal resistance junction to sink Rugs) |material 0,96 K/W
A =3,4 W/mK
DC Link Capacitance
Capacitance c 47 nF
Tolerance -10 +10 %

Copyright Vincotech

22 May. 2017 / Revision 5



v
10-xY07NIBOS80OSM03-L095F03x

datasheet

Vincotech

Parameter Symbol Conditions Value Unit
Thermistor VeVl [VeIVI  [Ic[A]  [Ti[°C] Min | Typ | Max

Rated resistance R 25 22 kQ
Deviation of R 100 Ar/R Ri100 = 1486 Q 100 -12 +14 %
Power dissipation P 25 200 mw
Power dissipation constant 25 2 mw/K
B-value Besso)  |Tol. £3% 25 3950 K
B-value Basjioo) |Tol. £3% 25 3998 K
Vincotech NTC Reference B
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Buck Switch / Boost Switch Characteristics
figure 1. IGBT figure 2. IGBT
Typical output characteristics Typical output characteristics
Ic = f(VcE) Ic = f(VcE)
240 " 240
< // < ///
o ’ <
&
200 AL 200
/) | /
’ [}
’
- . - 7//
120 120 /// /
80 80 ‘// /
40 40
0 “c‘ 0 /
0 1 > 3 4 5 0 1 2 3 4 5
Vee (V) Vee (V)
tp = 250 us 25 OC eeeceecsesse tp = 250 us
Vee = 15 Vv Tj: 125 °C Tj = 150 °C
150 °C == = == = Ve from 7V to 17 Vin steps of 1 V

Typical transfer characteristics

Transient Thermal Impedance as function of Pulse duration

Ic =f(Var) Zugs) = f(tp)
80 H 100
@ H E /—f
< H g
H 3 /7
i 3
60 :' /
40 10
— (0,5
0,2
0,1
20 0,05
0,02
— 0,01
0,005
—_—0
0 10- + }
0 1 2 3 4 5 6 7 105 104 103 102 10t 100 10t 102
Vee (V) ()
tp = 100 s 25 OC eecceccosces D = /T
Vee = 3634 Y T 125 °C Rugs) = 0,87 K/W
150 °C == == = = IGBT thermal model values
R (K/W) T (s)
1,42E-01 7,24E-01
3,44E-01 1,23E-01
1,79E-01 3,69E-02
1,18E-01 9,05E-03
3,80E-02 2,24E-03
5,36E-02 3,22E-04
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Buck Switch / Boost Switch Characteristics
Gate voltage vs Gate charge IGBT Safe operating area IGBT
Vee = f(Qq) Ic =f(Ver)
N 130y 2
/ 20v
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. / /
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7,5 ,/
/ ;
5
/ o1
2,5
0 0,01
0 50 100 150 200 1 10 100 1000
Qg (nC) Vee (V)
At At
Ic= 80 A D = single pulse
Ts = 80 oC
Ve = +15 \%
T = Tjmax °C
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Buck Diode Characteristics
Typical forward characteristics FWD Transient thermal impedance as a function of pulse width FWD
Ir = f(VE) Zgs) = f(tp)
_250 100 1
< 3 ) I
= 2 =
g
200 I\ g
1 ",l
150 /
107 = ms
100 —1D=0,5
1 0,2
] 0,1
7¢ = 0,05
50 0,02
ul - 0,01
0,005
0.000
0 102 1l
0 1 2 3 4 5 104 103 102 10t 100 10t 102
Ve (V) tp (s)
tp = 250 Us 25 °C sescscccccce D= tp/ T
Tj: 125 °C Rgs) = 0,92 K/W

150°C == == == =

FWD thermal model values

R (K/W) T (s)

4,25E-02 4,35E+00
1,12E-01 6,58E-01
3,86E-01 1,10E-01
2,10E-01 3,30E-02
1,09E-01 7,30E-03
6,17E-02 8,74E-04
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Boost Diode Characteristics

FWD Transient thermal impedance as a function of pulse width

Typical forward characteristics

Ir = f(Vr) Zuwgs) = f(tp)
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/ g 0.000
0 102 oy 1
0 1 2 3 4 5 104 107 102 10 10t 102
Ve (V) £ (s)
tp = 250 lJS 25 oc sescscssscee D = fp / T
Tj: 125 °C Rngs) = 0,68 K/W

150 oc - e mm =
FWD thermal model values

R (K/W) T (s)
3,9220E-02 5,7450E+00
8,2170E-02 9,8270E-01
2,5490E-01 1,5140E-01
1,5790E-01 4,0170E-02
7,1160E-02 8,2320E-03
2,9880E-02 1,8120E-03
4,2490E-02 2,7440E-04
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Boost Inverse Diode Characteristics

Typical forward characteristics FWD Transient thermal impedance as a function of pulse width
Ir = f(Ve) Zuwgs) = f(tp)
180 100
< s
= 2
= ¥ 3
150 ;
N 1%
L] /
120 ,
90 10t
D=0,5
60 0,2
1 0,1
i 0,05
0,02
30 = 0,01
0,005
0.000
o Pl 102 Ly 11
0 1 2 3 4 5 104 10 102 10 100 101 102
Ve (V) ty (s)
[p = 250 IJS 25 oc sescscssscee D= fp/ T
Tj: 125 °C Rngs) = 0,96 K/W

FWD thermal model values

R (K/W) T (s)
7,2470E-02 3,3700E+00
1,2780E-01 5,1300E-01
3,4120E-01 8,2850E-02
2,2760E-01 1,7580E-02
1,2730E-01 3,8490E-03
6,8280E-02 5,3180E-04

Thermistor Characteristics

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

NTC-typical temperature characteristic
25000

R(Q)

20000

15000

10000

5000 \

25 50 75 100 125
T(°C)
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Buck Switching Characteristics

Figure 1. IGBT Figure 2. IGBT
Typical switching energy losses as a function of collector current Typical switching energy losses as a function of gate resistor
E=f(Ic) E = f(r)
12 _15
S
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With an inductive load at 25 ©OC eeeceee With an inductive load at 25 °C
Vee= 350 \ Tj: 125°C Vee= 350 \ Tj: 125 °C
Vee= +15/-5 \ Vee= +15/-5 \
Rgon= 8 Q Ic= 40 A
R gorr = 8 Q
Typical reverse recovered energy loss as a function of collector current Typical reverse recovered energy loss as a function of gate resistor
Erec=f(IJ) Erec=f(rg)
~ 12 =08
Q Q
=
d d
L] L]
Erec 06 NG
0,9 . ~
/ / "-ﬁ.._a-h__,___*_ Erec
0,6 /4 0,4 D
/ voesee*[** Erec *enne.
JeIL) * C0ettennns,
Y 0,2 semes
03 / poso®” Erec
Y ..-.-"".
-1,11E-15 0
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With an inductive load at 25 °C eeeceee With an inductive load at 25 °C
Vee= 350 \ Tj: 125°C Vee= 350 \ Tj: 125 °C
Vee= +15/-5 \ Vee= +15/-5 \
Rgon= 8 Q Ic= 40 A
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Figure 5. IGBT Figure 6. IGBT
Typical switching times as a function of collector current Typical switching times as a function of gate resistor
t=f(lc) t=f(ry)
1 1
i 2 La(ofr)
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p ~e——
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|
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1
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7
—
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== —— S E—————
— t te -}
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0,001 0,001
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Ic (& 75 (@)
With an inductive load at With an inductive load at
Tj= 125 °C Tj= 125 °C
Vee= 350 \ Vee= 350 \
Vee=  +15/-5 V Vee=  +15/-5 V
Rgon= 8 Q Ic= 40 A
R gotf = 8 Q
Figure 7. FWD Figure 8. FWD
Typical reverse recovery time as a function of collector current Typical reverse recovery time as a function of IGBT turn on gate resistor
ter = (1) ter = f(R gon)
0,08 0,12
) g
: //’ ber <
tl'l'
0,06 / 0,09
e £
0,04 ez 0,06 i
0,02 = 0,03 o
0 0
0 10 20 30 40 50 60 70 0 5 10 15 20 25 30 35
I (&) Rygon (@)
At Ve 350 vV 25 OC ~ececscsccccacs At Veg= 350 \V 25 OC ssecscscsscacs
Vee=  +15/-5 V Tj: 125 °C Vee=  +15/-5 V Tj: 125 °C
Rgon= 8 Q Ic= 40 A
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Typical recovered charge as a function of collector current

FWD Figure 10. FWD
Typical recoved charge as a function of IGBT turn on gate resistor
Qr=f(Ic) Qr = f(Rgon)
5 4
(=}
3 g
S S
4
3
/ Q: [/A
3 /
/ ,
2 L i
" NPT il Q: [ LLALTTTTTH TOTSYRUR SO beoee
o RRetiiok Q:
q 1
1 e a2
0 0
0 10 20 30 40 50 60 70 80 0 5 10 15 20 25 30 35
Ic(® Rgon ()
At Ves- 350 Vv 25 OC eesesee At Veg= 350 Y 25 °C .
Vee= +15/-5 \ Tj: 125°C VeE = +15/-5 \ Tj: 125 °C
Rgon= 8 Q Ic= 40 A
Figure 11. FWD Figure 12. FWD
Typical peak reverse recovery current current as a function of collector current Typical peak reverse recovery current as a function of IGBT turn on gate resistor
Irm = f(Ic) Irm = f(R gon)
100 120
S g
i [ 3
80
// % \
60 — .,
g .-—..---"""'" .’-
e S 60 k) - \.\
o s, . \_M
40 e, . =t Izm
-..""""-.-..--
30 oboemangs Irym
20
0 0
0 10 20 30 40 50 60 70 80 o 5 10 15 20 25 30 35
I (A) Ron (@)
At Ve 350 \ 25 ©OC eeeceee At Veg= 350 v 25 °C .
Vee= +15/-5 \ Tj: 125°C VeE = +15/-5 \ Tj: 125 °C
Rgon= 8 Q Ic= 40 A
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Figure 13. FWD Figure 14. FWD
Typical rate of fall of forward and reverse recovery current as a function of collector current Typical rate of fall of forward and reverse recovery current as a function of IGBT turn on gate resistor
dip/dt,dir/dt = f(Ic) dip/dt,dir/dt=f(Rg)
5 8000 . goooo -
< dig/dt = == < ' dip/dt| = ==
3 g 1 .
3 di/dft g l‘ dipr/dt | e
\ = 8000 +
6000 = Y
\ \ [
\ N
N
LY
\
\ \\ 6000 'y
4000 \_ _ \-ﬁhﬁk \
,.--—-" \ -—
M~ 4000 =
M ——
"'“‘*-—--.%_ \
2000
2000
0 0
0 10 20 30 40 50 60 80 0 5 10 15 20 25 30 35
I (&) Rgon ()
At Vee 350 \4 25 °C esesvesveccene At Vee= 350 \ 25 °C cesesecnesanns
Vee= +15/-5 V Tj: 125°C Vee= +15/-5 V Tj: 125°C —
Rgon= 8 Q Ic= 40 A
Figure 15. IGBT
Reverse bias safe operating area
Ic=f(VcE)
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-
f; Ic max
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y e
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Buck Switching Definitions
General conditions
T = 125°C
Regon = 8@
R goft = 8Q
Figure 2. IGBT

Figure 1. IGBT

Turn-off Switching Waveforms & definition of tdoff, tEoff (tEoff = integrating time for Eoff)

Turn-on Swit ching Waveforms & definition of tdon, tEon (tEon = integrating time for Eon)

150 300
% %
Ic
125 f 250
Laoft
Vee
100 \ S j VAV 200
%590% ’ Vi 90%
75 150
GE Ig
Ve
50 100
Lrott / t %: Vee /\/\f
d
5 A0 50 — X —— \/\V
1% \
_/ T VGE 10 g_,-/-’/ J 1 Veg 3o
- 1lc1p% %
0 AN AR~ 0 ° \ .
X
tlion
25 -50
-0,1 0 0,1 0,2 0,3 0,4 2,97 3 3,03 3,06 3,09 2 3,15
t (us) £ (ps)
Vee(0%) = -5 \ Ve (0%) = -5 \
VeE (100%) = 15 v Ve (100%) = 15 v
Ve (100%) = 350 v Ve (100%) = 350 %
1¢(100%) = 40 A 1¢(100%) = 40 A
tdoff = 0,146 us tdon = 0,044 us
tRoff= 0,168 us tEon = 0,104 us
Figure 3. IGBT Figure 4. IGBT
Turn-off Switching Waveforms & definition of tf Turn-on Switching Waveforms & definition of tr
150 300
% ™~ %
125 P 250
i
I ﬁeX \ Ve Ic
100 — 200
/ ‘( Ic90v
75 150
T Lcoon Vee
0 / 100
Ic 400 \ ];lc 90%
25 / t )
50
Ic10% ’
0 7 {c10%
AR o}
e
-25
0,12 0,14 0,16 0,18 0,2 0,22 -50
3 3,025 3,05 3,075 3,1 3,125 3,15
t (us) t(us)
Vc(100%) = 350 v Vc(100%) = 350 \
1¢(100%) = 40 A 1¢(100%) = 40 A
ti= 0,006 us tr= 0,007 us
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Figure 5. IGBT Figure 6. IGBT
Turn-of f Switching Waveforms & definition of tEoff Turn-on Switching Waveforms & definition of tEon
125 150
% % P
Eort 125 =
100 -
Eon
e 1o 100
75 /
/ 75
50 /
/ 50
25 /
25
VeE90%
0 ‘ Poit Varfio% ll/cs 3%
—_— |
0 —
tli_on J l tEon J
X X
25 -25
-0,05 0 0,05 0,1 0,15 0,2 0,25 2,95 3 3,05 31 3,15
£(us) t(ns)
Pofi (100%) = 13,98 kw Pon(100%) = 13,98 kw
Eoff (100%) = 0,27 mJ Eon(100%) = 0,67 mJ
tEoff= 0,17 Hs tEon= 0,10 us
Figure 7. FWD
Turn-off Switching Waveforms & definition of trr
150
% Iy
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50 T T
%
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-100 /\/ A A 4 ~

-150 7
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~/krm 100%
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3 3,03 3,06 3,09 3,12 3,15 3,18
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Va(100%) = 350 v
14(100%) = 40 A
Irrm (100%) = -76 A
trr= 0,058 Hs
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Figure 8. FWD Figure 9. FWD
Turn-on Switching Waveforms & definition of t oy (ton = integrating time for Q ) Turn-on Switching Waveforms & definition of t ¢ (teee= integrating time for E )
150 150
% Iy %
Qur P,
100 125 LeC
s tor 100 /\‘
75 y tErec
° /
50
-50
25
-100
0
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-25
-200 -50
3 3,03 3,06 3,09 3,12 3,15 3,18 3,21 3 3,03 3,06 3,09 3,12 3,15 3,18 3,21
t(ps) t(ns)
14(100%) = 40 A Prec (100%) = 13,98 kw
Qrr (100%) = 3,00 uc Erec (100%) = 0,63 mJ
o= 0,11 s EErec = 0,11 Hs
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Boost Switching Characteristics

Figure 2. IGBT

Figure 1. IGBT
Typical switching energy losses as a function of collector current Typical switching energy losses as a function of gate resistor
E=f(lq) E =f(r9
_16 2
£
g E
y Eon tq
E,
1,2 ’/ 1,5 / on
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ool - / weef Eon
08 Pra — o . - e
--"-.. ....-"""..
- o o
/ o Eqt
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] N .
oy IR LAt cesssessme
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Ic (&)
With an inductive load at 25 ©OC eeeceee . With an inductive load at
Vee= 350 \ Tj: 125 °C Vee= 350 \ Tj:
Vee= +15/-5 \% Vee= +15/-5 \
Rgon= 8 Q Ic= 40 A
R gorr = 8 Q
Figure 4. FWD
Typical reverse recovered energy loss as a function of collector current Typical reverse recovered energy loss as a function of gate resistor
Erec=f(lc) Erec=f(rg)
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With an inductive load at 25 °C eeeceee With an inductive load at 25 °C
Vee= 350 \ Tj: 125°C Vee= 350 \ Tj: 125 °C
Vee= +15/-5 \% Vee= +15/-5 \
Rgon= 8 Q Ic= 40 A
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Figure 5. IGBT Figure 6. IGBT
Typical switching times as a function of collector current Typical switching times as a function of gate resistor
t=f(l¢) t=f(ry)
1 1
2 2
< <
taofr)
J——__,
0.1 Laorr) 0,1 — ta(on)
N
— ta(on) —>
I -
t;
t
001 J 0,01 |
e = t
>
> sl e ——
—] L -
el te___ ] 4
/
0,001 0,001
20 40 60 80 0 8 16 24 32 40
Ic (& 15 (@)
With an inductive load at With an inductive load at
Tj= 125 °C Tj= 125 °C
Vee= 350 \ Vee= 350 \
Vee=  +15/-5 V Vee=  +15/-5 V
Rgon= 8 Q Ic= 40 A
R gotf = 8 Q
Figure 7. FWD Figure 8. FWD
Typical reverse recovery time as a function of collector current Typical reverse recovery time as a function of IGBT turn on gate resistor
ter = (1) ter = f(R gon)
0,1 0,12
o
) g
: , K
0,08 e 1T ter
/ 0,09
006 / / - ter
' L~ T / I L
e 0,06 f—# e
--"".... o .-"'..
0,04 # e ot
.-".
0,03
0,02
0 0
0 20 40 60 0 8 16 24 32 40
I (&) Rygon (@)
At Ve 350 vV 25 OC ececscsccccacs At Veg= 350 \V 25 OC ssecscscsscacs
Vee=  +15/-5 V Tj: 125 °C Vee=  +15/-5 V Tj: 125 °C
Rgon= 8 Q Ic= 40 A
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Boost Switching Characteristics

Figure 9. FWD Figure 10. FWD
Typical recovered charge as a function of collector current Typical recoved charge as a function of IGBT turn on gate resistor
Qr=f(I¢) Qr = f(Rgon)
6 4
g g
~ ~
S o S \_-—_ Q
>3 T

3 N

2 —
/ e 1

1 Sewett
0 0
0 20 40 60 80 0 8 16 24 32 40
Ic(® Rgon ()
At Ver= 350 vV 25 OC ecsesccsesscse At Veg= 350 vV 25 OC sssesessesccse
Vee= +15/-5 \ Tj: 125°C VeE = +15/-5 \ Tj: 125 °C
Rgon= 8 Q Ic= 40 A
Figure 11. FWD Figure 12. FWD
Typical peak reverse recovery current current as a function of collector current Typical peak reverse recovery current as a function of IGBT turn on gate resistor
Irm = f(Ic) Irm = f(R gon)
80 100
z | Irm 2
& £
80
60
I R cessoecveee Irm
cesseewent®®®
60
» \\_‘__M
Irm
®oeq,,
40 . ®terccnse
Igm
20
20
o 0
o 20 20 60 80 0 8 16 24 32 40
I (A) Ron (@)
At Ver 350 Vi 25 OC esssssssessess At Ver= 350 Vi 25 OC «essesssscssense
Vee= +15/-5 \ Tj: 125°C VeE = +15/-5 \ Tj: 125 °C
Rgon= 8 Q Ic= 40 A
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Figure 13. FWD Figure 14. FWD
Typical rate of fall of forward and reverse recovery current as a function of collector current Typical rate of fall of forward and reverse recovery current as a function of IGBT turn on gate resistor
dip/dt,di/dt = f(Ic) dir/dt,di/dt = f(Rg)
3 8000 gtoooo
5 dig/dt ==z = dig/dt | = ==
3 k4 i _—
3 dip/dt == § dip/dt | =—==
= 8000 T
\ [}
] e ~~—— !
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\
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Pr—— S
ﬁ-.uuz-..._:__;__-___-_:___i
2000 \ o=
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r———— ]
0 0
0 20 40 60 80 0 8 16 24 32 40
Ic(A) Rgon ()
At Ver 350 vV 25 OC esssccsscssece At Veg= 350 vV 25 OC «essevssscssens
Vee= +15/-5 \ Tj: 125°C VeE = +15/-5 \ 125 °C
Rgon= 8 Q 40 A
Figure 15. IGBT
Reverse bias safe operating area
Ic=f(VcE)
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= 175 °C
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General conditions

T

Rgon

Ryorr

125°C
8Q
8Q

Figure 1. IGBT

Turn-off Switching Waveforms & definition of tdoff, tEoff (tEoff = integrating time for Eoff)

datasheet

Figure 2. IGBT

Turn-on Swit ching Waveforms & definition of tdon, tEon (tEon = integrating time for Eon)

120 300
t
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100 o ! e 250
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R GE90% ] cE90% c
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] CE3%
0 i — o} Vae102 c 109 \—m__f
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-20 -50
-0,1 0 01 0.2 03 04 05 0,6 0,7 2,95 3 3,05 3,1 3,15 3.2 3,25 33
time (us) time(us)
Ve (0%) = 5 Vv Ve (0%) = 5 Vv
Ve (100%) = 15 Y Ve (100%) = 15 4
V¢ (100%) = 600 \ V¢ (100%) = 600 \
Ic (100%) = 50 A Ic (100%) = 50 A
tdoft = 0,179 us tdon = 0,064 us
teoff = 0,667 us teon = 0,227 us
Figure 3. IGBT Figure 4. IGBT
Turn-off Switching Waveforms & definition of tf Turn-on Switching Waveforms & definition of tr
125 300
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100 o= \s, 250
!
lcoots ¢
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0 0,05 0,1 0,15 0,2 0,25 03 0,35 0,4 0,45 -50
. 3 3,05 31 3,15 32 325
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V¢ (100%) = 600 \ V¢ (100%) = 600 \
Ic (100%) = 50 A Ic (100%) = 50 A
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Copyright Vincotech

25

22 May. 2017 / Revision 5



\4

Vincotech

10-xY0O7NIBO80SMO03-LO095F03x

Boost Switching Definitions

datasheet

Figure 5. IGBT Figure 6. IGBT
Turn-of f Switching Waveforms & definition of tEoff Turn-on Switching Waveforms & definition of tEon
125 225
% % I
Poi Ic19% 200 .
100
/‘ 175 on
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150
75
-
50 100
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Veedow
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0 t - Veepow / Veepw Eon
i} e —
Eqff 0 teo 1
25 25
01 0 0,1 02 03 04 05 0,6 07 2,95 3 3,05 31 315 32 325 33 335 34
time (us) time(us)
Pyt (100%) = 29,96 kW Pon (100%) = 29,96 kW
Eofr (100%) = 3,90 mJ Eon (100%) = 2,93 mJ
teott = 0,67 us teon = 0,23 us
Figure 7. FWD
Turn-off Switching Waveforms & definition of trr
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Figure 8. FWD Figure 9. FWD
Turn-on Switching Waveforms & definition of t oy (ton = integrating time for Q ) Turn-on Switching Waveforms & definition of t ¢ (teee= integrating time for E )
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50 80
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Version

Ordering Code

with thermal paste 12mm housing with Solder pins

10-FYQ7NIBO80SM03-L0O95F03

with thermal paste 12mm housing with Press-fit pins

10-PY07NIBO80SM03-L095F03Y

NN AN AR Text Name Date code UL & Yinco Lot Serial
WWYY UL NN-NNNNNNNNNNNNNN-TTTTTTTW WWYY UL Vinco LLLLL SSSS
Vinco LLLLL S55S . Type Lot number Serial Date code

' e D M VW LLLLL SsSs WWYY

Pin table [mm] oy D005
o e T 1 A O
1 52,2 6,9 Therml - — g
2 522 | o Therm2 H: :n g
3 36,2 | 6,75 s4 (1 [
4 332 | 7,9 Gl4
5 332 | 49 G18
6 9,2 | 575 s2
8 6,2 | 39 Gl6
9 2,7 0 DC- )
0 [ o [ o | oc ARG RA 001 A140
11 2,7 | 2,7 DC- | ’
12 0 2,7 DC-
13 2,7 | 5,4 DC- L L1
14 0 5,4 DC-
15 3 12,75 GND
16 0,3 | 12,75 GND Pin table [mm] —
17 | 2,7 [1545] &b [ Pin][ X Y Pos © L [} E‘i’ ©
18 0 15,45 GND 30| 46 24 G13 0 3 ﬁ‘gw ﬂ"’?{
19 2,7 | 22,8 DC+ 31| 52,2 | 20,1 Ph s
20 0 | 22,8 bc+ | 32| 49,5 | 22,8 | Ph ) O if:.'n O O
21 2,7 | 255 DC+ 33| 52,2 | 22,8 | Ph I , . 1
22 0 25,5 DC+ 34| 495 | 255 | ph = .?g 0!
23 2,7 | 2872 DC+ 35] 522 | 255 | Ph 1 ©) 1= 60 NG
24 0 28,2 DC+ 36 | 49,5 | 28,2 Ph
25 | 18,3 | 22,45 3 37| 52,2 | 28,2 Ph .
26 | 21,3 | 21,3 G15 38 | 18,6 0 T12C L o
27 | 21,3 | 243 Gl1 39 | 21,3 0 T12C S -
28 | 43 | 22,15 s3 40 | 24,75 | 28,2 | T11E DiER A R o
29 46 21 G17 a1 | 27,45| 28,2 | T11E
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DC+
19,20,21,22,23,24 ) 1
™m D14 D18 T15
Cc1
- 271 G111 G15 26
—
25 §1 : :
4l T11E
40,41
T3 T17
D11 D4
7. S
30 G13 G17 29
28 S3
GND @ i @B Ph
16,16,17,18 4 31,32,33,34,35,36,37
T14 T18
D12 I D48
Y
4 G14 G18 5
3 84
al T12C
c2 - _ 38,39
m= Rt “
-_ T12 D13 D17 T16
T G12 -J I—- G16 8
& S2 Em | 1 The1nT|1 The;'rn2
DC- g |
9,10,11,12,13,14
ID Component Voltage Current Function Comment
T11||T15 1GBT 650V 2%40A HS Buck switch Parallel devices with separate control.
Values pretains to complete device.
T12||T16 1GBT 650V 2%40A LS Buck switch Parallel devices with separate control.
Values pretains to complete device.
T13||T17 1GBT 650V 2%40A HS Boost switch Parallel devices with separate control.
Values pretains to complete device.
T14||T18 1GBT 650V 2%40A LS Boost switch Parallel devices with separate control.
Values pretains to complete device.
D14|D18 FWD 650V 2%60A HS Boost diode Parallel dewcgs with separate cor?trol.
Values pretains to complete device.
D13||D17 FWD 650V 2%G0A LS Boost diode Parallel dewce; with separate coqtrol.
Values pretains to complete device.
D43,D47,D44,D48 FWD 650V 30A Boost inverse diode
D11,D12 FWD 650V 80A Buck diode
Re NTC Thermistor 22kQ
C1, C2 Capacitor 630V DC Link Capacitance 47nF +/- 10%
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Packaging instruction
Standard packaging quantity (SPQ) 100 | >SPQ Standard | <SPQ Sample
Handling instruction
Handling instructions for flow 1 packages see vincotech.com website.
Package data
Package data for flow 1 packages see vincotech.com website.
Document No.: Date: Modification: Pages
10-xYO7NIBO80SM03-L0O95F03x-D5-14 22 May. 2017 Solder pin option 1,28

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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