v 10-FZ06BIA041FS01-P898E10
Vincotech preliminary datasheet

flowSOL 0 Bl 600V / 41mOhm

flowo 12mm housing

e High efficiency

e Ultra fast switching frequency
e Low inductive design

e SiC in boost

gy,

Target Applications

e Transformerless solar inverters

e 10-FZ06BIA041FS01-P898E10
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T b=
iE —E —E

Maximum Ratings

Tj=25°C, unless otherwise specified

Parameter Symbol Condition Value Unit
Bypass FWD
Repetitive peak reverse voltage VRRM 1600 \%
Forward t per FWD | DC t Tv=80°C 3 A
orward current per curren
P FAv T.=80°C 46
Surge forward current Iesm 370 A
t,=10ms Tj=25°C
12t-value 1’t 370 A’s
Tp=80°C 39
Power dissipation per FWD P, T=Tjmax w
pation’p ot = T,280°C 59
Maximum Junction Temperature Tijmax 150 °C

Input Boost MOSFET

Drain to source breakdown voltage Vps 600 \%
T,=80°C 32

DC drain current Io T=Tjmax ' A
T.=80°C 39

Pulsed drain current Ippuise t, limited by T;max 272 A
T,=80°C 98

Power dissipation Prot T=Tjmax ' w
T.=80°C 148

Gate-source peak voltage Ves +20 \%

Maximum Junction Temperature Tmax 150 °C
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Parameter Symbol Condition Value Unit
Input Boost FWD
Peak Repetitive Reverse Voltage VrrM T=25°C 600 \%
Tp=80°C 24
DC forward current | T;=Tjmax A
F = T.=80°C 31
Repetitive peak forward current IerM t, limited by Tjmax 171 A
Typ=80°C 49
Power dissipation P, T=Tjmax w
P ot =l T.=80°C 74
Maximum Junction Temperature Tjmax 175 °C
Buck FWD
Peak Repetitive Reverse Voltage Veru T=25°C 600 \%
Tp=80°C 28
DC forward current | T=Tjmax A
F = T.=80°C 38
Repetitive peak forward current lerm t limited by Tjmax 30 A
Tp=80°C 45
Power dissipation per FWD P, T=Tjmax w
pation ot = T,280°C 68
Maximum Junction Temperature T;max 150 °C
Buck MOSFET
Drain to source breakdown voltage Vps 600 \%
) T,=80°C 32
DC drain current I Ti=Timax n A
T.=80°C 39
Pulsed drain current Ippuise t, limited by T;max 272 A
R T,=80°C 98
Power dissipation Prot Ti=Timax n w
T.=80°C 148
Gate-source peak voltage Vgs +20 \%
Maximum Junction Temperature Tijmax 150 °C
Polarity Switch IGBT
Collector-emitter break down voltage Vce 600 \%
Typ=80°C 45
DC collect t | T=Tjmax A
collector curren c =T T.=80°C 45
Repetitive peak collector current Icpuls t, limited by Tjmax 150 A
Tp=80°C 84
P dissipati IGBT P T=T;max w
ower dissipation per ot =T T.280°C 128
Gate-emitter peak voltage Vee +20 \%
. X tsc Ti=150°C 6 us
Short circuit ratings
9 Vee  |Vee=15V 360 v
Maximum Junction Temperature T;max 175 °C
Copyright by Vincotech 2 Revision: 1
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Maximum Ratings

Parameter Symbol Condition Value Unit

Thermal Properties

Storage temperature Tsig -40...+125 °C

Operation temperature under switching condition Top -40...+(Tjmax - 25) °C

Insulation Properties

Insulation voltage Vis t=2s DC voltage 4000 \%

Creepage distance min 12,7 mm

Clearance min 12,7 mm
Copyright by Vincotech Revision: 1
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Parameter Symbol Conditions Value Unit
V. [V] or [Ic[A]or
V,
o m " Weeior  [r[Alor T Min Typ Max
s Vps [V] Io [A]
Bypass FWD
Forward voltage olar inverts 35 %iigsgc 07 iig 13 \%
Threshold voltage (for power loss calc. only) Vio 35 %iigsgc ggg \%
Slope resistance (for power loss calc. only) I 35 %iigsgc ggi Q
Reverse current Iy 1600 %iigsgc 0.15 mA
. ; . . Thermal foil
Thermal resistance chip to heatsink per chip Rinon thickness=76um 1,80
; Kw
Thermal resistance chip to case per chip Rinic EEE? foil KU 1,19
Input Boost MOSFET
Static drain to source ON resistance Ros(on) 10 44 %iigsgc gggg Q
Gate threshold voltage Vs  |Ves=Vos 0,00296 %iigsgc 24 3 36 \%
Gate to Source Leakage Current lgss 20 0 %iigsgc 100 nA
Zero Gate Voltage Drain Current lgss 0 400 %iigsgc 5000 nA
Turn On Delay Time taon) %iigsgc gg
Rise Time & %iigsc":c 180
= ns
. Tj=25°C 276
Turn off delay time taorm) Rgoff=8 Q TJ':125°C 300
- 10 400 15 =229
Fall time & Rgon=8 O P_-igscc g;
j=125°
Turn-on energy loss per pulse Eon Hfigsgc gig
Ti=25°C 0,06 mws
Turn-off energy loss per pulse Egif Ti=125°C 007
Total gate charge Qq %iigsgc 290
Gate to source charge Qqs 0/10 480 44 %iigsgc 36 nC
Gate to drain charge Qqa %iigsgc 150
Input capacitance Ciss 6530
Output capacitance Coss  |f=1MHz 0 100 Tj=25°C 360 pF
Reverse transfer capacitance Crss tbd.
. ; . ) Thermal foil
Thermal resistance chip to heatsink per chip Rinon thickness=76um 0,72
Kunze foil KU- Kw
Thermal resistance chip to case per chip Rinac ALF5 0,47
Input Boost FWD
Forward voltage Ve 24 Rfi:;(":c 1 igg 19 \%
Reverse leakage current Im 10 400 15 %iigogc 150 pA
Peak recovery current IRrRM %fﬁo?c 188 A
Reverse recovery time te %fig O?C ii ns
Reverse recovery charge Qn Rgon=8 Q 10 400 15 %fﬁo?c gig uc
Reverse recovered energy Erec %fﬁo?c ggg mWs
di(rec)max Tj=25°C 4809
Peak rate of fall of recovery current Tdt Ti=150°C 1562 Alus
. ; . . Thermal foil
Thermal resistance chip to heatsink per chip Rinon thickness=76um 1,95
B Kw
Thermal resistance chip to case per chip Rinac itr;ée foil KU- 1,28
Copyright by Vincotech " Revision: 1
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Parameter Symbol Conditions Value Unit
V. [V] or [Ic[A]or
V,
o m " Weeior  [r[Alor T Min Typ Max
s Vps [V] I [A]
Buck FWD
FWD forward voltage Ve 30 %iig;}c 15 igg 28 \%
Peak reverse recovery current IRrRM %iig;}c ;g A
Reverse recovery time te %iig;}c ;g ns
Reverse recovered charge Qn Rgon=8 Q 10 400 15 %iig;}c gég uc
di(rec)max Tj=25°C 2478
Peak rate of fall of recovery current Tdt Ti=125°C 1706 Alus
Reverse recovered energy Erec %iig;}c ggg mWs
| | | K Thermal foil .
Thermal resistance chip to heatsink per chip Rinon thickness=76um 1,57
B KW
Thermal resistance chip to case per chip Rinic EEE@E foil KU- 1,03
Buck MOSFET
Static drain to source ON resistance Ras(on) 10 44 Ijjigs‘fc gg mQ
Gate threshold voltage Viesyn Vos=Vas  |0,00296 Iiigs(olc 2,4 3 3,6 v
Gate to Source Leakage Current lyss 20 0 Ijjigs‘fc 100 nA
Zero Gate Voltage Drain Current lgss 0 400 Ijjigs‘fc 5000 nA
Turn On Delay Time taon) I}zigs‘fc gg
Rise Time t Hzigsgc 994
: : ns
. Tj=25°C 275
Turn off delay time taorr) Rgoff=8 Q TJ':125°C 302
10 400 15 =220
Fall time t Rgon=8 Q Tj=25°C 139,2
Tj=125°C 4,5
Turn-on energy loss per pulse Eon %zig;fc 8;22
Tj=25°C 0,055 mws
Turn-off energy loss per pulse Egif Ti=125°C 0075
Total gate charge Qq 290
Gate to source charge Qqs 0/10 480 44 Tj=25°C 36 nC
Gate to drain charge Qg 150
Input capacitance Ciss 6530
Output capacitance Coss  |fF1IMHz 0 100 Tj=25°C 360 pF
Reverse transfer capacitance Crss thd.
. . . . Thermal foil
Thermal resistance chip to heatsink per chip Rihan thickness=76um 0,72
f Kw
Thermal resistance chip to case per chip Rihac itr;z; foil KU- 0,47
Copyright by Vincotech 5 Revision: 1



v .
\ Vincotech

Characteristic Values

10-FZ06BIA041FS01-P898E10

preliminary datasheet

Parameter Symbol Conditions Value Unit
V. [V] or [Ic[A]or
V,
o m " Weeior  [r[Alor T Min Typ Max
s Vps [V] Io [A]
Polarity Switch IGBT
Gate emitter threshold voltage Veem |Vee=Vee 0,00043 %iigogc 5 58 6.5 \%
i . Tj=25°C 1 1,58 2,05
Collector-emitter saturation voltage Veg(san 15 50 Ti=150°C 178 \%
o e Tj=25°C 0,2
Collector-emitter cut-off incl FWD lces 0 600 Ti=150°C mA
o Tj=25°C 650
Gate-emitter leakage current lces 20 0 Ti=150°C nA
Integrated Gate resistor Ryint none Q
- i Tj=25°C na.
Turn-on delay time tacon) Ti=150°C na
L Tj=25°C na.
Rise time t Ti=150°C na s
- i Tj=25°C na.
Turn-off delay time ton  |Rgofi=8 Q Ti=150°C na.
" Rgon=8 Q Tj=25°C na.
Fall time t Ti=150°C na
Turn-on energy loss per pulse Eon TJ.fzs (o: na.
Tj=150°C na.
Ti=25°C na. mws
Turn-off energy loss per pulse Egif Ti=150°C na
Input capacitance Cies 3140
Output capacitance Coss  |f=1MHz 0 25 Tj=25°C 200 pF
Reverse transfer capacitance Crss 93
Gate charge Qaate 15 480 50 Tj=25°C 310 nC
Thermal resistance chip to heatsink per chip Rign  |Thermal grease 1,13
thickness<50um Kiw
Thermal resistance chip to case per chip Rige  |A=1W/mK 0,74
Thermistor
Rated resistance* Ras Tj=25°C 17,5 22 29 kQ
Deviation of R100 Drr |R100=1503Q Tc=100°C %/K
Power dissipation P Tj=25°C 210 mwW
B-value Basi100) |Tol. £3% Tj=25°C 4000 K
Copyright by Vincotech 6 Revision: 1
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Figure 1
Typical output characteristics
lc = f(Vce)

MOSFET

Buck

10-FZ06BIA041FS01-P898E10

preliminary datasheet

Figure 2 MOSFET

Typical output characteristics

lc = f(Vce)
75 75
< <
60 60
45 45 /
30 30 %’_— |
15 / 15
0 0
0 1 2 4 Vee (V) 0 2 3 4 Ve (V) 5
At At
th= 250 'S th= 250 'S
Tj= 25 °C Ti= 125 °C
Vee from 3V to 13 Vin steps of 1V Vee from 3V to 13 Vin steps of 1V
Figure 3 MOSFET Figure 4 FWD
Typical transfer characteristics Typical diode forward current as
lc=f(Vag) a function of forward voltage
Ir = f(Ve)
35 90
< T; = Timax25°C < Tj= Tinac25°C
"0 B
75
25
60
20 Tj=25°C
/ / Tj=25°C 45
15
30
10
15
5
0 0
0 1 2 3 4 5 Vee (V) 6 0 038 16 24 32 Ve (V) 4
At At
th= 250 'S th= 250 'S
Vee = 10 \Y
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Buck

Figure 5 MOSFET Figure 6 MOSFET

Typical switching energy losses Typical switching energy losses
as a function of collector current as a function of gate resistor
E =1(lc) E =f(Rg)
08 T 08 T T T T
. | | | | |
2 | z | | | |
E ! % | | | |
w | o | | | |
| Eontigh T | | | | Eontion T
0B P mmmmmmmmm e mm e m m o e~~~ —
|
|
|
|
S g , ~~ 0 it B
Eon Low T Euff High T
EoftLow T
[ e T T B2 S I B i e
| o High ‘ |
| | |
! EotfLow T ! ! !
| | | |
| | | |
0 , 0 \ \ \ \
0 8 15 23 1c(A) 30 0 8 16 24 32 Rs(W) 40
With an inductive load at With an inductive load at
Tj= 25/125 °C Tj= 25/125 °C
Vee = 400 \Y Vee = 400 \Y
Vee= 10 \Y Vee= 10 \Y
Rgon = 8 Q Ic= 15 A
Rgoﬁ = 8 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)
015
g :
o rec High T

Kod

0,09

0,06

0,03

0

0 8 15 23 1c(A) 30
With an inductive load at With an inductive load at
Tj= 25/125 °C Tj= 25/125 °C
Vee= 400 \% Vee = 400 \%
Ve = 10 \ Vee = 10 \Y,
Rgon = 8 Q Ic= 15 A

Copyright by Vincotech 8 Revision: 1
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Buck

Figure 9 MOSFET Figure 10 MOSFET

Typical switching times as a Typical switching times as a
function of collector current function of gate resistor
t=1f(lc) t=f(Rc)

N
o
15}

tdoft — — — —

t(ms)

0,01

0,00

|
|
I
0 8 15 23 1c(A) 30 0 8 16 24 32 Re(W) 40

With an inductive load at With an inductive load at
Tj= 125 °C Tj= 125 °C
Vee= 400 \% Vee = 400 \%
Vge = 10 \Y Vee= 10 \%
Rgon = 8 Q Ic= 15 A
Ryoff = 8 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
tfl’ = f(lc) tfl’ = f(RQOI‘I)

0,05 01

= tr High T =

0,04 0,08

L / L vigh T
0,03 0,06
0,02 0,04
—_—
001 0,02
triowT trLow
0 0
0 8 15 23 Ic(A) 30 0 8 16 24 32 Rgon w) 40

At At
Tj= 25/125 °C T= 25/125 °C
Vee= 400 \% Vg = 400 \%
Vge = 10 \% Ie= 15 A
Rgon = 8 Q Vee= 10 \%

Copyright by Vincotech 9 Revision: 1
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Figure 13

Typical reverse recovery charge as a

function of collector current
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Buck

FWD Figure 14 FWD
Typical reverse recovery charge as a
function of IGBT turn on gate resistor

er = f(IC) er = f(Rgon)
10 1
o Qrr igh T o
08 08
06 06 \\
Qr High T
04 04
02 02
erL\}wT
erL\}wT
00 0
0 8 15 23 Ic(A) 30 0 8 16 24 32 Rgon(Q) 40
At At
Tj= 25/125 °C T= 25/125 °C
Vee = 400 \Y Vg = 400 \Y
Vee= 10 \Y Ie= 15 A
Rgon = 8 Q Vge= 10 \%
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(lc) lrrm = f(Rgon)
40 60
€ <
_‘E IRRM High T \_\E;
32
45
24
30
16
IRRM Low T
15
8
Irrm High T
IRRM Low T
0 0
0 8 15 23 1c(A) 30 0 8 16 24 32 Rgon(W) 40
At At
Tj= 25/125 °C T= 25/125 °C
Vee = 400 \Y Vg = 400 \Y
Vee= 10 \Y Ie= 15 A
Rgon = 8 Q Vee= 10 \Y
Copyright by Vincotech 10 Revision: 1
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Buck
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) dl/dt,dlec/dt = f(Rgon)
4000 10000
- I d'rec/dtmgn T
< <
£ ;gsooo
2000 G e
d'rec/dtmgn T o
6000
dig/dti o v .
2000 T Y
” b
3
4000 \\
—— A
1000
dig/dtiign v 2000
%%-dldd&w
0 0 le/dtH\ghT
0 8 15 23 Ic(d 30 0 8 16 24 32 Rgn(W) 40
At At
Tj= 25/125 °C T= 25/125 °C
Vee = 400 \Y Vg = 400 \Y
Vee= 10 \Y Ie= 15 A
Rgon = 8 Q Vee= 10 \Y

Figure 19 MOSFET

IGBT transient thermal impedance
as a function of pulse width

Figure 20 FWD

FWD transient thermal impedance
as a function of pulse width

Zingn = f(tp) Zingn = f(tp)
10 10t
5 g
i :
N
o @ L T
/-/===
T A —1 LA
,/;/ g
LT / D=05 '/ D=0,5
. 4 0.2 . 7 02
10 01 10 o1
/ 0,05 0,05
% 0,02 2 0,02
0,01 —] 0,01
|55 0,005 L 0,005
L 0.000 ] 0.000
10° ‘ " 1 10
10° 10* 10° 10? 10* w0 O g 10° 10* 10° 10° 10* 100 HO
At At
D= t/T D= /T
Rthan = 0,72 KW Rinn = 1,57 KW

IGBT thermal model values

R (C/W)  Tau(s)

0,02 8,7E+00
0,10 1,3E+00
0,37 2,0E-01
0,15 6,0E-02
0,04 8,2E-03
0,03 5,7E-04

Copyright by Vincotech

11

FWD thermal model values

R (C/W)  Tau(s)

0,06 3,6E+00
0,18 4,9E-01
0,76 8,0E-02
0,35 1,6E-02
0,16 1,9E-03
0,06 3,9E-04
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Buck

Figure 21 MOSFET Figure 22 MOSFET
Power dissipation as a Collector current as a
function of heatsink temperature function of heatsink temperature
Pio = f(Th) Ic = f(Th)
250 50
g 3
D:E =
200 40
150 + 30 +
100 + 20 +
50 10
0 . . 0 . .
0 50 100 150 Th(°C) 200 0 50 100 150 Th (°C) 200
At At
Tj= 150 °C T= 150 °C
Vee= 10 \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) e =f(Th)
100 50
3 c
& s
80 40
60 - 30 +
40 20 4
20 10
0 : 0 . .
0 50 100 150 Ty (°C) 200 0 50 100 150 Tn (°C) 200
At At
T= 150 °C T= 150 °C
Copyright by Vincotech 12
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Safe operating area as a function Gate voltage vs Gate charge
of collector-emitter voltage
lc=f(Vce) Vee = f(Qy)
10° ,\8 -
© >U7 |
107 ~ N ~J00S
— —_ S~ . 120V 480V
N ~
1/ \\ 00mS \\ 1ms 5
10 NN N — //
NN
X:I\Q\ N 4
N N
10° 34
\\\
N 21
10"
1
0 !
10° o @ Ve 0 0 50 100 150 200 o ey 250
At At
D= single pulse le= 15 A
Th= 80 °C
Vge = 10 \Y
T= Timax °C
Copyright by Vincotech 13 Revision: 1
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Polarity Switch IGBT

Figure 1 IGBT Figure 2 IGBT
Typical output characteristics Typical output characteristics
lc = f(Vce) lc = f(Vce)
150 150
< <
i — ) /
125 125
/
100 100
|
75 75
50 50
25 25
0 0
0 1 2 3 4 Ve (V) 5 0 1 2 3 4 Vee (V) 5
At At
th= 250 'S th= 250 'S
Tj= 25 °C Ti= 125 °C
Vee from 7V to 17 Vin steps of 1 V Vge from 7V to 17 Vin steps of 1 V

Figure 3 IGBT Figure 4 IGBT
Typical transfer characteristics IGBT transient thermal impedance
lc = f(Vee) as a function of pulse width
Zingn = f(tp)
45 10!
/
=10 §
Tj = Tjna25°C / I
35 N
Tj=25°C
30 10° | —=
[ //
25 H
/—’//
oot AT
20 D=0,5
/ 0.2
1 ' o 0,1 ]
0,05
10 0,02 l
/] —
5 0,005 ai
// L1 0.000
0 102 1Ll [
0 2 4 6 8 10 Vee(W) 12 10° 10* 10° 102 10" 0w O g
At
th= 250 us At
Vee = 10 \Y = tp/T
Rihgn = 1,13 K/w

Copyright by Vincotech
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Polarity Switch IGBT

Figure 5 IGBT Figure 6 IGBT
Power dissipation as a Collector current as a
function of heatsink temperature function of heatsink temperature
Pio = f(Th) Ic = f(Tn)
175 50
g 2
o >
150 4
40
125 4
30 4
100
75
20 4
50 +
10
25 +
0 . . 0
0 50 100 150 Th(°C) 200 0 50 100 150 Th(°C) 200
At At
T= 175 °C T= 175 °C
Vee= 15 \Y
Copyright by Vincotech 15 Revision: 1
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INPUT BOOST

Figure 3 MOSFET Figure 4 BOOST FWD
Typical output characteristics Typical output characteristics
Io = f(Vps) Io =f(Vpbs)
75 75
< <
60 60
w N /
30 30 L — | |
15 / 15
0 0
0 1 2 4 Ve (V) 5 0 1 2 3 4 Vee (V) 5
At At
th= 250 'S th= 250 'S
Ti= 25 °C T = 125 °C
Vgs from 3V to 13 Vin steps of 1V Vgs from 3V to 13 Vin steps of 1V
Figure 3 MOSFET Figure 4 BOOST FWD
Typical transfer characteristics Typical diode forward current as
Ip = f(Vps) a function of forward voltage
Ir = f(Ve)
35 75
g < T =25°C
T30 -
60
T, 3 Tjnac25°C
25
T)= Tinac25°C
45
20
/ / T =25
15
30
10
15
5
0 0
0 1 2 3 4 5 Ves (V) 6 0 038 16 24 32 Ve 4
At At
th= 250 'S th= 250 'S
Vps = 10 \Y
Copyright by Vincotech 16
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INPUT BOOST

Figure 5 MOSFET
Typical switching energy losses
as a function of collector current

Figure 6 MOSFET

Typical switching energy losses
as a function of gate resistor

E = f(Ip) E = f(Re)
05 T T T 05
z | | | -
% ! ! ! % Eontowt
vt I I I <
w | | | w |
04 ! ! ! Forns
| | | EontowT
I I I
I I I
I I I
T L 1 Eot vigh 7
Eon high 7
EoftLow T
N ~ EcitvighT
EoftLow T
01 I T
I
I
I
I I I
0
0 8 15 23 1c(A) 30 0 8 16 24 32 Rc (£2) 40

With an inductive load at

T,= 25/125  °C
Vos = 400 %
Vgs = 10 v
Rgon = 8 Q
Rgoft = 8 Q

Figure 7 MOSFET

Typical reverse recovery energy loss
as a function of collector (drain) current

With an inductive load at

T,= 25/125  °C
Vos = 400 %
Vgs = 10 %
Ib= 15 A

Figure 8 MOSFET

Typical reverse recovery energy loss
as a function of gate resistor

Erec = f(lc) Erec = f(RG)
0,07 0,05 ‘ ‘
z z I I
E % | |
~ | |
o, w | |
0,04 | |
| |
| |
0,05 | |
Erec Low T
| |
0,03 | |
0,04 | |
| |
| |
- \&l Eree .

002 |- —mm S .
| |
| |
0,02 [ [
| |
| |

R e e
0,01 | |
| |
| |
| |

0 0
0 75 15 225 e 30 0 8 16 2 2 Re(2) 4

With an inductive load at

T,= 25/125  °C
Vos = 400 %
Vgs = 10 %
Rgon = 8 Q
Rgoft = 8 Q

Copyright by Vincotech

With an inductive load at

T,= 251125  °C
Vos = 400 %
Vgs = 10 %
Ib= 15 A
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Figure 9

Typical switching times as a
function of collector current
t=f(lp)
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INPUT BOOST

MOSFET

Figure 10 MOSFET

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

22,5 Ip (A)

30

0,00

|
|
L
0 8 16 24 32

Rq(£2) 40

T,= 125 °C
Vps= 400 %
Vas= 10 %
Rgon = 8 Q
Rgoft = 8 Q

Figure 11 BOOST FWD

Typical reverse recovery time as a

function of collector current

With an inductive load at

T,= 125 °C
Vps= 400 %
Vas= 10 %
le = 15 A

Figure 12 BOOST FWD

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

tfl’ = f(lc) tfl’ = f(Rgon)
003 0,024
- - brLowT
0,025 002 /
tr High T
002 0016 / //_
trLow T /
0015 — 0012
~—
001 0,008
e High T
0,005 0,004
0 0
N 8 15 2 Ic (A 30 0 8 16 24 32 Rem(2) 40
At At
Ti= 25/125 °C T = 25/125 °C
Vee= 400 v V= 400 v
Vee = 10 \% le= 15 A
Rgon = 8 0 Ves= 10 v

Copyright by Vincotech
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INPUT BOOST

Figure 13 BOOST FWD Figure 14 BOOST 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)
04 035
g g
()t er Low T 60,30
032
0,25
024 020 T
' Qurtont
/ 015
0,16
Qrr High T
e 0,10
—] Qrr High T
008
0,05
0 0,00
0 8 15 23 Ic (A 30 0 8 16 24 32 Rgon () 40
At At
Tj= 25/125 °C Tj= 25/125 °C
Vee= 400 \Y VR= 400 \Y
Vee= 10 \Y IF= 15 A
Rgon - 8 Q Ves = 10 \%
Figure 15 BOOST FWD Figure 16 BOOST FWD

Typical reverse recovery current as a
function of collector current

Irrm = f(Ic)

Typical reverse recovery current as a
function of IGBT turn on gate resistor
IRRM = f(Rgon)

25

IRRM Low T

L (A)

N
15}

d

-

@

0

5 l®
| —

30

20

] IReM High T \
5 10
\ IRRM Low T
—
IRRM High T
0 0
0 8 15 23 Ic (A) 30 0 8 16 24 32 Rgon(£2) 40
At At
Ti= 25/125 °C T = 25/125 °C
Vee= 400 v V= 400 v
Vge= 10 \% = 15 A
Rgon = 8 Q Vgs = 10 \%
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Figure 17 BOOST FWD Figure 18 BOOST 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) dl/dt,dlec/dt = f(Rgon)
10000 18000
g dlp/dt o)
£ o EY dlg/dt =
2 dl /dit 2 dlec/dti o dl° .
e = ¢ ——
= * 15000 |—| il
£ 8000 £ \
12000
lrec/dtyon 7
6000
/
9000
4000
dlo/dt o
6000 —
‘I-‘I
2000 N3
ig/dtion T smnmemesemmemree=0 = 3000 \\'}
s dlyeo/dtygh 7 SN
. 3 \
dig/dtyign oo/ Oltign 7 dlo/dtign v
0 0
0 8 15 23 Ic(A) 30 0 8 16 24 32 Roon(Q) 40
At At
Tj= 25/125 °C Tj= 25/125 °C
Vee = 400 \Y VR= 400 \Y
Vee= 10 \Y IF= 15 A
Rgon = 8 Q Ves = 10 \%

Figure 19 MOSFET

IGBT/MOSFET transient thermal impedance
as a function of pulse width

Figure 20 BOOST FWD

FWD transient thermal impedance
as a function of pulse width

Zingn = f(tp) Zingn = f(tp)
10 10
—
10° _____//
107
—
I e I
= ;
o / o= D=05
10 A 02 10 0,2 1
7 0,1 | 0,1 1
F 0,05 al A 0,05 1
/ 0,02 = 0,02 R
/ 0,01 s 0,01
| 0,005 ] 0,005
T 0.000 1 0.000
107 a i 10/ . . B e
10° 10* 10° 107 10" 100 O a0 10° 10* 10° 10? 10" 0w B
At At
D= /T D= /T
Ringn = 0,72 KIw Rihn = 1,95 KIw
IGBT thermal model values a FWD thermal model values
R (C/W) Tau (s) R (C/W) Tau (s)
0,01714 8,749 0,02765 9,595
0,09725 1,33 0,1151 1,46
0,3704 0,2014 0,3598 0,3129
0,1548 0,05998 0,8406 0,09758
0,04253 0,008246 0,2989 0,02916
0,03357 0,0005654 0,1886 0,007121
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Figure 21 MOSFET Figure 22 MOSFET
Power dissipation as a Collector/Drain current as a
function of heatsink temperature function of heatsink temperature
Pio = f(Th) Ic = f(Tn)
250 50
g <
& >
200 40
150 4 30 4
100 4 20
50 10
0 : 0 .
0 50 100 150 Th (°C) 200 0 50 100 150 Th (°C) 200
At At
T= 150 °C T= 150 °C
Ves = 10 \Y
Figure 23 BOOST FWD Figure 24 BOOST FWD
Power dissipation as a Forward current as a
function of heatsink temperature function of heatsink temperature
P = f(Th) e =f(Th)
100 40
B <
o “3
80
30
25
60 -
20
40
15
10
20
5
0 . . 0 . . \
0 50 100 150 Ty (°C) 200 0 50 100 150 Tn (°C) 200
At At
T= 175 °C T= 175 °C
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Safe operating area as a function Gate voltage vs Gate charge
of drain-source voltage
Ip =f(Vbs) Ves =(Qg)
10° 8 -
>
= 3
~ =]
-2 74
120V
. ] R 480V
10 < 6
/ \ \s //
N N 5
/ \\‘ N \ims N ‘\\ //
10ms 1008 h
RL00m \\ \ 4 I
10* \
DO \ \ N
N N N\ N 3
N N\
\\ \\
10° \\ h 2]
NN
AN .
\
N
0 0 ! ! :
100 o 1o Vos (V) e 0 50 100 150 200 0 e) 250
At At
D= single pulse Ip= 15 A
Th= 80 °C
Ves = 10 \%
Tj= Timax °C
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Bypass Diode

T
Typical diode forward current as Diode transient thermal impedance

a function of forward voltage as a function of pulse width

le= (Vi)

Bypass diode

Zingn = f(tp)
50 10
$ g
40 Nz
Ti= Timac25°C //7’
10°
30
T,=25°C L 4
| —— /
/
20
D=05
10" 0,2
0,1
10 L] 0,05
il / 0,02
0,01
— 0,005
0 ,,,/ 0.000
0 03 0,6 0,9 12 VeMM) 15 10 j j j t, (5)
10° 10* 10° 10 10" 10° 10
At At
t= 250 us = /T
Rihan = 1,804 KW
Figure 3 Bypass diode Figure 4 Bypass diode
Power dissipation as a Forward current as a
function of heatsink temperature function of heatsink temperature
Pio = f(Th) e =f(Th)
100 60
g <
5 ¥
50 +
80
40
60
30
40
20 +
20 +
10 +
0 T 1 0 Y 1
0 50 100 150 Th(°0) 200 0 50 100 150 Th(°C) 200
At At
T = 150 °C T= 150 °C
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Thermistor

Figure 1 Thermistor
Typical NTC characteristic
as a function of temperature
Rt =f(T)

24000 NTC-typical temperature characteristic

S
52000
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16000
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12000
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0 \
25 50 75 100 TCCO 125
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General conditions

preliminary datasheet

T = 125°C
Rgon = 80
Rgofl - 8Q
BUCK MOSFET Figure 2 BUCK MOSFET

Turn-off Switching Waveforms & definition of tquf, teosr

(teor = integrating time for Eq)

Turn-on Switching Waveforms & definition of tyon, teon
(teon = integrating time for E,,)

120 300
Ldott /\ le
100 s G AR A A I"v eady v/\uAvAv 20
_‘\ Voeson ’ v\'l_ Vee 9%
80 200
AN |
60 Voe I 150 -
%
" teor | Ic 19 100 Vee \/\/-\WNV\J—
‘,V ony v
A GE
20 I, 50 7 ~
I
Vee __,_W/ WA]\RM 0 Voeim jﬁ/ - Veese
0 \
tEun '
20 ‘ ‘ ‘ ‘ -50 . . . :
2,6 2,65 2,7 2,75 2,8 2,85 2,9 2,95 3
04 0,3 0,2 0,1 0 0.1 fime (us) 02 time(us)
Ve (0%) = 0 \ Ve (0%) = 0 \
Ve (100%) = 10 Y Ve (100%) = 10 \
V¢ (100%) = 400 \Y, V¢ (100%) = 400 \Y
Ic (100%) = 15 A Ic (100%) = 15 A
Lot = 0,30 us tdon = 0,03 us
teoft = 0,32 us teon = 0,10 us
Figure 3 BUCK MOSFET Figure 4 BUCK MOSFET
Turn-off Switching Waveforms & definition of t; Turn-on Switching Waveforms & definition of t,
120 4 300
fitted
I \Y I
100 AN = 250 |
IC 90%
80 1 /\ 200 4
60 oo 150
40 leson 100 1 L [/\\} —
I
20 A 50 4
/vv—/// \lcm% |
03 C10%
v 1] 0
-20 T T T T \\/ T T | -50 : : . . ,
-0,02 0 0,02 0,04 0,06 0,08 0,1 0,12 2,6 2,65 27 2,75 2,8 2,85 2,9 2,95 3
time (us) time(us)
V¢ (100%) = 400 \Y, V¢ (100%) = 400 \Y
Ic (100%) = 15 A Ic (100%) = 15 A
= 0,004 us t= 0,01 us
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Figure 5 BUCK MOSFET Figure 6 BUCK MOSFET
Turn-off Switching Waveforms & definition of tgy Turn-on Switching Waveforms & definition of tgy,
160 250
Pon
130 200
Ic 196 Eoft
100 4
150 4
%
%
70
Eon
100 4
40
VGEQO% 0
10
‘ Pcm VGElU% VCES%
| Leoft 0 ‘ teon
-20 ‘
50 -502 7 2,75 2.8 245 29
03 0.2 01 0 0.1 time (us) 0.2 ' ' ' ' time(us) '
Pyt (100%) = 6,00 kw Pon (100%) = 6,00 kw
E,i (100%) = 0,08 mJ Eon (100%) = 0,35 mJ
tEoff = 0,32 us tEon = 0110 us
Figure 7 BUCK FWD Figure 8 BUCK MOSFET
Gate voltage vs Gate charge (measured) Turn-off Switching Waveforms & definition of t,,
15 150 4
z
m ly
L 100
10 tre
50
\Z
0
57 [\ % ) IrRM 10%
50 fitted
-100 4 I —
04
-150 4
T Irrm 90%
5 ‘ ‘ ‘ -200 ‘ ter 00 ‘
-50 0 50 100 150 200 250 2,76 2,77 2,78 2,79 2.8 2,81
Qg (nC) time(us)
Vgeoff = 0 \% V4 (100%) = 400 \Y
Veeon = 10 \Y 13 (100%) = 15 A
V¢ (100%) = 400 \% Irrm (100%) = -29 A
Ic (100%) = 15 A ty = 0,04 us
Qg = 209,77 nC
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Figure 9

BUCK FWD Figure 10 BUCK FWD
Turn-on Switching Waveforms & definition of tg, Turn-on Switching Waveforms & definition of tgec
(tor = integrating time for Q) (terec= integrating time for E,ec)
150 120
| Erec
———
100 ———d\W/—\ 100 + Ve
torr b
© Q 80 terec
60
Lo [\H//\ _ .
% / 40 4
-50
Prec
-100
O =
-150 - 20
-200 ! : -40 ; ; .
2,7 2,75 2,8 2,85 time(us) 29 2,7 2,75 2,8 2,85 2,9 tme(us) 2,95
13(100%) = 15 A Prec (100%) = 6,00 kw
Q,; (100%) = 0,62 uc Erec (100%) = 0,08 mJ
thr = 0,08 “S tErec = 0108 “S
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Switching Definitions INP. BOOST

General conditions

T = 125°C
Rgon = 8Q
Ryort = 8Q
Figure 1 MOSFET Figure 2 MOSFET
Turn-off Switching Waveforms & definition of tquf, teosr Turn-on Switching Waveforms & definition of tyon, teon
(teor = integrating time for Eq) (tgon = integrating time for E,,)
140 4 160 1
120 4 140
Lgofr le
100 3 et e 120 4
80 Voe o] M’:’W\q—_ Yeern 100 7 Yee A
\VGE
60 80
% \\ | %
40 C 1% 60 4 taon
- " VGE
Eoff At e e i o)
20 40 U
./ /1
0 20 1
Vee10% le10% Veesw
20 1 0 A e
teon
-40 T T T -20 T T T T )
-0,2 -0,1 0 0,1 0,2 0,3 04 . 05 2,8 2,85 2,9 2,95 3 3,05 31 3,15. 3,2
time (us) time(us)
Ve (0%) = 0 \% Ve (0%) = 0 \%
Ve (100%) = 10 \% Ve (100%) = 10 \%
V¢ (100%) = 400 \Y, V¢ (100%) = 400 \Y
Ic (100%) = 15 A Ic (100%) = 15 A
Idoff = 0,30 us tdon = 0104 us
teoft = 0,32 us teon = 0,10 us
Figure 3 MOSFET Figure 4 MOSFET
Turn-off Switching Waveforms & definition of t; Turn-on Switching Waveforms & definition of t,
120 180
fitted v
. [N~
100 ~— 150 A
80 1 120 4
VCE
60 T % Tcam:
% % ¢
40 1 60 -
Ic 40%
20 X 301
I 1
le c IC 10%
0 :w/\/_’_f/-/- t !' K o 0
-20 ! u . : -30 ! ! ! !
0.2 0,24 0.28 032 036 ey 04 2,9 2,93 2,96 2,99 3,02 3,05 e 3,08
V¢ (100%) = 400 \Y, V¢ (100%) = 400 \Y
Ic (100%) = 15 A Ic (100%) = 15 A
= 0,03 us t,= 0,01 us
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Figure 5 MOSFET Figure 6 MOSFET
Turn-off Switching Waveforms & definition of tgy Turn-on Switching Waveforms & definition of tgy,
120 140
I Pon
'c 1% ED"
100 - 120
Eon
80 1 100 | —
60 1 80
%
40 60
%
20 + 40 1
U 9e90%
Pt
0 20
teoft Uge 10% Uce sy
-20 4 0 I ——
teon
-40 . . . -20 T T 1
01 01 02 03 04 05 e uy 06 29 2,95 3 3,05 3,1 3,1 imels) 32
P (100%) = 6,00 Kw Pon (100%) = 6,0036 kw
E,i (100%) = 0,07 mJ Eqn (100%) = 0,15 mJ
teoff = 0,32 us teon = 0,1025 Hs
Figure 7 MOSFET Figure 8 FWD
Gate voltage vs Gate charge (measured) Turn-off Switching Waveforms & definition of t,,
15 1 120 -
l
B J
s 80 -
10 &
S o
% Ua fitted
5 0 NV
'RRM
-40
IRRM 90%
0 RRM 100%
-80 \\’\"\-WM
5 ‘ ‘ ‘ ‘ -120 ; ; ;
50 o 50 100 150 0 250 2,9 2,95 3 3,05 3,1 3,15 32
Qg (nC) time(us)
Veeoft = 0 \Y, V, (100%) = 400 V,
Veeon = 10 \Y 14 (100%) = 15 A
Ve (100%) = 400 % Irrw (100%) = -6 A
Ic (100%) = 15 A ty = 0,03 us
Q= 216,35 nC
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FWD Figure 10 FWD
Turn-on Switching Waveforms & definition of tg, Turn-on Switching Waveforms & definition of tgec
(tor= integrating time for Q,,) (terec= integrating time for E,e)
120 120
g /
100 100 .
80
801 tEm/
60
Ja 60 /
%I % Erec
40 |
20
Qn 20 -
0
Prec
/\/\ 0 - - =T
-20 .
40 1 -20 4
-60 . . . -40 i
29 2,93 2,96 2,99 3,0
2,95 2,97 2,99 3,01 303 w 3,05 imeus)
13(100%) = 15 A Prec (100%) = 6,00 kw
Q,; (100%) = 0,19 uc Erec (100%) = 0,06 mJ
tQint = 0,03 us tErec = 0103 us
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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-FZ06BIA041FS01-P898E10

P898E10

P898E10

'_
7 G5 ._||':

8§85 &»———¢

9 -DC

17 82

Pm x Y - 68'{} .y
1 28 Al 659
i 1l 642 202 i
- 3188
176 e r —
121 - e e | l
Ij ’E N o oPo® b® ofolo? iy Ej}
’ &b L3 o i
11 L ey
i il &»g [ T
- p . tl ol : 1 C) 2l o
-1 - | 7 g
oy 9 i
1 72 = o 27 \ ¢’ g
5 P - o h
; : I./ ! Ii iE‘—— GLEO? o’e° lo* o’o‘c’ ———_3_{ }']
176 225 '
% 2311 72 - ¥
16.8
| 55 02 __
B | 3 574
Pinout
10+DC 4,15 +INV
. I
11 Sol =—H—¢ |
14 G1 -—I 5G3 -—Ik
13 81 6 S3 Em—
-y
12 Boost - 19 L1

18 G2 -—It

l—
1G4-—|:

254

3, 16 -INV

1

—- 2
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PRODUCT STATUS DEFINITIONS

Datasheet Status Product Status Definition

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

Target Formative or In Design

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

Preliminary First Production

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

Final Full Production

DISCLAIMER

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

LIFE SUPPORT POLICY

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

As used herein:

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

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