\V Vincotech 10-FZ06NBAO84FP10- M306L38

preliminary datasheet

flow BOOST 0 600 V/84 A PS*

flow 0 12mm housing

® *PS: 2x84A parallel switch (75A IGBT and 99mQ C6) g
o ultrafast IGBT with C6 MOSFET and ultrafast buck diodes e T ,E:L o
® high efficiency dual booster

e ultra fast switching frequency
o low inductance layout

Target Applications

e solar inverter
e UPS

H

1—1271

® 10-FZ06NBA084FP10-M306L38

-

E
-
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Maximum Ratings

Tj=25°C, unless otherwise specified

Parameter Symbol Condition Value Unit

Input Boost IGBT

Collector-emitter break down voltage Vce 600 \%
T,=80°C 58
DC collect t I T;=T;max A
collector curren c =T T.280°C 76
Repetitive peak collector current lopuise t, limited by Tymax 225 A
T,=80°C 111
Power dissipati IGBT P T=T,max w
ower dissipation per ot i1 T.=80°C 169
Gate-emitter peak voltage Vee +20 \%
o tsc Ti<125°C 9 us
Short circuit ratings
9 Vee  |Vee=15V 360 v
Maximum Junction Temperature Tmax 175 °C
Input Boost FWD
Peak Repetitive Reverse Voltage Vrru T=25°C 600 \Y
T,=80°C 89
DC f d t I T=T;max A
C forward curren F =Tj T,280°C 119
Repetitive peak forward current lrrm tp, limited by Tymax 240 A
T,=80°C 106
Power dissipati Diod P T=T,max w
ower dissipation per Diode ot =T T.280°C 160
Maximum Junction Temperature Tmax 175 °C
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Maximum Ratings

Tj=25°C, unless otherwise specified

Parameter Symbol Condition Value Unit
Input Boost MOSFET
Drain to source breakdown voltage Vbs 600 \%
T,=80°C 18
DC drai t | T;=T;max A
rain curren D = Tj T.280°C 2
Pulsed drain current Ippuise t, limited by T;max 112 A
T,=80°C 67
p dissipati P, T=T.max w
ower dissipation tot i T.=80°C 101
Gate-source peak voltage Vgs +20 \Y
Maximum Junction Temperature Tmax 150 °C

Thermal Properties

Storage temperature Tetg -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
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preliminary datasheet

Parameter Symbol Conditions Value Unit
V. [V] or |[Ic[A]or
xsgm " Veior  |ieialor Min Typ Max
©s Vs [V] Io [A]
Input Boost IGBT *
Gate emitter threshold voltage Veeany |Vee=Vee 0,00025 ng;(zc 35 5 6 \%
. . Tj=25°C 1 1,95 2,8
Collector-emitter saturation voltage VeEsat) 15 75 Tj=150°C 211 \
—emi - i i Tj=25°C 250
Collector-emitter cut-off current incl. Diode lces 0 600 Tj=150°C uA
. Tj=25°C 500
Gate-emitter leakage current lges 20 0 Tj=150°C nA
Integrated Gate resistor Rgint none Q
Input capacitance Cies 3800 pF
Output capacitance Coss f=1MHz 0 30 Tj=25°C 390
pF
Reverse transfer capacitance Crss 105
Gate charge Qgate +15 400 75 Tj=25°C 248 nC
Thermal resistance chip to heatsink per chip Rypyn  |Thermal grease 0,85
thickness<50um KW
Thermal resistance chip to case per chip Riuc  |A=1W/mK 0,56
* see dynamic characteristic at MoSFET
Input Boost FWD
. Tj=25°C 1 1,92 2,7
Diode forward voltage Ve 70 Tj=125°C 151 \%
Tj=25°C 89
Peak reverse recovery current Irrm Tj=125°C 121 A
Reverse recovery time t Tj=25°C 29 ns
v " Tj=125°C 68
_ Tj=25°C 1,71
Reverse recovered charge Q. Rgon=8 Q +15 350 70 Tj=125°C 438 uC
di(rec)ma; Tj=25°C 9405
Peak rate of fall of recovery current Tt Tj=125°C 3092 Alus
Tj=25°C 0,36
Reverse recovered energy Erec Tj=125°C 085 mWs
Thermal resistance chip to heatsink per chip R |Thermal grease 0,90
thickness<50um KW
Thermal resistance chip to case per chip Ric  |A=1W/mK 0,59
3 Revision: 3
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Characteristic Values

Parameter Symbol Conditions Value Unit
V. [V] or |[Ic[A]or
xegm " Veior  |ieialor Min Typ Max
©s Vs [V] Io [A]
Input Boost MOSFET
. . . Tj=25°C 90
Static drain to source ON resistance Ras(on) 10 18,1 Tj=150°C 230 mQ
Gate threshold voltage Viesyh Vos=Vas 0,0024 %z?gs(zc 2,4 3 3,6 v
Tj=25°C 100
Gate to Source Leakage Current lgss 20 0 Tj=125°C nA
. Tj=25°C 5000
Zero Gate Voltage Drain Current lgss 0 600 Tj=125°C nA
. Tj=25°C 17
Turn On Delay Time taony Tj=125°C 17
. . Tj=25°C 9
Rise Time t Tj=125°C 10,4 ns
. Tj=25°C 214
Turn off delay time ta(oFF) Rgoff=8 O Tj=125°C 208
_ 15/0 350 70 — =%
Fall time t Rgon=8 Q Tj=25°C 49
Tj=125°C 52
Tj=25°C 0,52
Turn-on energy loss per pulse Eon Tj=125°C 126 W
Tj=25°C 0,34
Turn-off energy loss per pulse Eqi Tj=125°C 063
Total gate charge Qq 119
Gate to source charge Qqs 0/10 480 18 Tj=25°C 14 nC
Gate to drain charge Qqq 61
Input capacitance Ciss 2660
f=1MHz 0 100 Tj=25°C
Output capacitance Coss 154 pF
Effective output capacitance, Coten 0 480 Tj=25°C 100
energy related
Thermal resistance chip to heatsink per chip Ry |Thermal grease 1,05
thickness<50um KW
Thermal resistance chip to case per chip Rie  |A=1W/mK 0,69
** see gate drive conditions at characteristic figures
Thermistor
Rated resistance R T=25°C 22000 Q
Deviation of R25 AR/R |R100=1486 Q T=100°C -5 +5 %
Power dissipation P T=25°C 200 mwW
Power dissipation constant Tj=25°C 2 mW/K
B-value Basiso) | Tol. 3% Tj=25°C 3950 K
B-value B2si100) |Tol. 3% Tj=25°C 3996 K
Vincotech NTC Reference B
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Input Boost

Figure 1

IGBT+MOSFET Figure 2 IGBT+MOSFET
Typical output characteristics Typical output characteristics
lc = f(Vce) lc = f(Vce)
150 150
< <
120 120
90 90
/ /
60 60 /
30 / 30
I —
/ |
0 0
0 1 2 3 4 Ve (V) 5 0 1 2 3 4 Ve (V) 5
At At
tp= 250 us tp= 250 us
Tj= 25 °C Tj= 126 °C

Vge from 3V to 19 Vin steps of 2V Vge from 3V to 19 Vin steps of 2V

Figure 4 FWD
Typical transfer characteristics Typical diode forward current as
I =f(Vge) a function of forward voltage
Ir = f(Ve)
75 150
< <

=3
S
i
N
o

100
45

75

30

50

Ti= Tima25°C
15
= o, 25
T; = Timax25°C T,=25°G T,=25°C
0 | 0
0 1 2 3 4 5 6 TV (v) 8 0 05 1 15 2 25 3 Ve(V) 35
At At
tp= 250 us tp= 250 us
Ve = 10 \Y
copyright Vincotech 5

Revision: 3



v
\ Vincotech

10-FZ06NBA084FP10- M306L 38

preliminary datasheet

Input Boost
Figure 5 (GBT+MOSFET

Typical switching energy losses
as a function of collector current

Typical switching energy losses
as a function of gate resistor
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With an inductive load at

1= 25/126 °C
Vee = 350 \
Vge= 15 \
Ryon = 8 Q
Rgoﬁ = 8 Q

MOSFET turn off delayed by 100ns

Figure 7 FWD
Typical reverse recovery energy loss
as a function of collector current

With an inductive load at

T= 25126  °C
Vee = 350 v
Vee= 15 v
le= 70 A

MOSFET turn off delayed by 100ns

Figure 8 FWD
Typical reverse recovery energy loss
as a function of gate resistor

Erec = f(lc) Erec = f(RG)
4 T T T 098 , | :
B | | | s | | | Erec High T
= ! | | ErechignT E | rec Hig
w | | | \
12 | | |
| | |
| |
10 | |
|
|
08 ————-L s
0,6
04
028 F——————-———————~ Fomm——— - e
| | |
0,2 | | |
018 -—————————— — — — — == et
| | |
| | |
0,0 0,08 L L L
0 20 40 60 80 100 120 1c(A) 140 0 5 10 15 20 25 30 Rg(£2) 35

With an inductive load at

T;= 25/126 °C
Vee = 350 \
Vge= 15 \
Rgon = 8 Q

MOSFET turn off delayed by 100ns

copyright Vincotech

With an inductive load at

T= 251126 °C
Vee = 350 v
Vee= 15 v
le= 70 A

MOSFET turn off delayed by 100ns
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Input Boost

Figure 9 IGBT+MOSFET Figure 10 IGBT+MOSFET

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

0 20 40 60 80 100 120 1¢(A) 140 0 5 10 15 20 25 30 Rg(4£2) 35

With an inductive load at With an inductive load at

Ti= 126 °C Tj= 126 °C

Vee = 350 \ Vee = 350 \

Vee= 15 \Y Vee= 15 \Y

Rgon = 8 Q le= 70 A

Rgoﬁ = 8 Q

MOSFET turn off delayed by 100ns MOSFET turn off delayed by 100ns

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
te = f(|C) te = f(Rgon)

012 008

= 0,07

0,10

b igh T \\Mgh T

0,06
0,08
0,05

0,06 0,04
0,03
004 trLowT
/-Trr Low T
| —] 0,02
002 /
0,01
0,00 0,00
0 20 40 60 80 100 120 1c(A) 140 0 5 10 15 20 25 30 Rgon(£2) 35
At At
i= 25/126 °C i= 25/126 °C
Ve = 350 \% Vg = 350 \%
Vee = 15 \% le= 70 A
Rgon = 8 Q Vee = 15 \
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Input Boost

Figure 13 FWD
Typical reverse recovery charge as a
function of collector current

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

er = f(IC) er = f(Rgon)
T2 540
‘(éi g_ erH\ghT
S 44
o2 Qi high 7
39
52 /
34
42 29
32 24
er Low T 19
22 | Qrriowt
14
12 /
09
1
02 04
0 20 40 60 80 100 120 Ic(A) 140 0 5 10 15 20 25 30 Rgon(€Q) 35
At At
= 25/126 °C T= 25/126 °C
Vee = 350 \ Vg = 350 \Y
Vee= 15 \Y le= 70 A
Rgon = 8 Q Vee= 15 \Y
Figure 15 FWD Figure 16 FWD
Typical reverse recovery current as a Typical reverse recovery current as a
function of collector current function of IGBT turn on gate resistor
lrrm = f(lc) lrrm = f(Rgon)
160 160
€ <
H 3 [
~140 =140 _”_Rﬂ"‘gh T
_’_ —
//IRRM High T //
120 120 /
100 100 ~—
— | R IRRM Low T
—T | IRRM Low T
80 80
60 60
40 40
20 20
0 0
0 20 40 60 80 100 120 1c(A) 140 0 5 10 15 20 25 30 Rgan(W) 35
At At
= 25/126 °C i= 25/126 °C
Vee = 350 \ Vg = 350 \Y
Vee = 15 \Y le= 70 A
Rgon 8 Q Vee= 15 \Y
copyright Vincotech
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Input Boost

Figure 17 FWD
Typical rate of fall of forward

and reverse recovery current as a

function of collector current

dly/dt,dle/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

dlg/dt,dlrec/dt = f(Rgon)

__ 16000 20000
3 3
3_, lee/dti ou §1aooo
B 14000 ~ N
8 ®
5 \ 516000
12000
14000 | g ]
v
10000 12000 o
3
T dlree/dtiow r
8000 10000
.
dly/dt o7 8000 ., -
6000 . dlg/dt ign 1
) 6000
2000 dig/dtyign
Aty v 4000
dl
2000 2000 e
0 0
0 20 40 60 80 100 120 | (A) 140 0 5 10 15 20 25 30 Rypn(W) 35
At At
i= 25/126 °C T = 25/126 °C
Vee= 350 \ Vg = 350 \Y
Ve = 15 \Y le= 70 A
Rgon = 8 Q Vge = 15 \Y
Figure 19 IGBT Figure 20 FWD

IGBT transient thermal impedance
as a function of pulse width
Zingn = f(tp)

FRED transient thermal impedance
as a function of pulse width
Zingn = f(tp)

Zipgw (KIW) 5,

10°

|
|
\

L —
109 L //
/’? ¢"
7 7
LT _ /
D=05 7 D=0,5
0,2 0,2
© A 0,1 4/ 0,1
/ 0,05 0,05
/// 0,02 P 0,02
Py 001 _— 0,01
| L 0,005 0,005
P / 0.000 L 0.000
10° = " . 10 ;
109 10* 10° 102 107 w BO 10° 10* 10° 102 10t 100 () ot
At At
D= /T D= /T
R = 0,85 KW Rinon = 0,90 Kw

IGBT thermal model values

R(CW) Tau(s)
0,10 1,8E+00
0,32 2,8E-01
0,30 8,4E-02
0,09 1,2E-02
0,04 5,0E-04

copyright Vincotech

FRED thermal model values

R(CW) Tau(s)
0,04 5,0E+00
0,17 7,0E-01
0,47 1,4E-01
0,11 2,5E-02
0,07 2,6E-03
0,03 3,4E-04
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Input Boost
Figure 21 IGBT Figure 22 IGBT
Power dissipation as a Collector current as a
function of heatsink temperature function of heatsink temperature
Piot = f(Th) I = f(Th)
210 90
g <
& >
180 4
75 4
150 4
60
120
45
90
30 4
60 -
15 4
30 +
0 . . 0
0 50 100 150 Th(°C) 200 0 50 100 150 Ty (°C) 200
At At
Tj= 175 °C T= 175 °C
Vee= 15 \Y
Figure 23 FWD Figure 24 FWD
Power dissipation as a Forward current as a
function of heatsink temperature function of heatsink temperature
Piot = f(Th) Ig = f(Ty)
200 150
g Z
s 135 1
120
150
105
125
90
100 75
60
75
45
50
30
25
15 4
0 . . 0 . .
0 50 100 150 Th (°C) 200 0 50 100 150 Th(°C) 200
At At
T= 175 °C T= 175 °C
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Figure 25

Safe operating area as a function
of collector-emitter voltage
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Input Boost

IGBT

Figure 26 IGBT
Gate voltage vs Gate charge

Ic=f(Vce) Vee =f(Qq)
10° 15
g g
e < B
- ) /& \\ N 000 1008 . 200V
. ™~ ~ 400V
\\\ N N
N \_100mS \Ons NUins
~
TR
™~
N ~—~ \\‘ ay
AN \ / [
10° > \\\‘ ~ 6
‘\i\
N
10" 34
0 : : :
100 1o 0 V() 10 0 50 100 150 200 Q. () 250
At At
= single pulse Ic = 75 A
Th= 80 °C
Vee = 15 Y
T = Timax °C
Figure 27 MOSFET Figure 28 MOSFET
MOSFET transient thermal impedance Gate voltage vs Gate charge
as a function of pulse width
Zinyn = f(tp) Vee = f(Qq)
10" 10
g s /
N 8
120V,

10°

AN

AN

\\\\.

. / 480V
| /

10° — 0 ' ' '

10° 104 10° 107 10 W HO o 0 20 40 60 80 100 Qs(C) 120
At
D= to/ T
Rt = 1,05 KW At

Ic = 18 A

MOSFET thermal model values
R (C/W)  Tau(s)
0,06 3,4E+00
0,23 4,0E-01
0,53 8,8E-02
0,15 1,5E-02
0,08 1,3E-03
0,05 4,7E-04
copyright Vincotech Revision: 3
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Thermistor

Figure 1 Thermistor Figure 2 Thermistor

Typical NTC characteristic Typical NTC resistance values
as a function of temperature
Rt ={(T)
- NTC-typical temperature characteristic [stu G Tl D
s J— 25
R(T) =R, -e (9]

20000
18000 \
16000 \
14000

12000 \
10000

8000

6000

4000

2000 \

o
25 50 75 100 TCO 125
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Switching Definitions INPUT BOOST MOSFET+IGBT

General conditions

T

F{gon IGBT

Rgoff IGBT

125°C
8Q
8Q

MOSFET turn off delayed by 100ns

Figure 1 INPUT BOOST MOSFET+IGBT
Turn-off Switching Waveforms & definition of tq.f, teosr
(teor = integrating time for Ey)

Figure 2 INPUT BOOST MOSFET+IGBT

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

160 275 -
/\e
140 /\ 245
120 tduﬂ‘ l 215 il
100 A (\/\/\/\/\W— 185
Vee 0% ] lC Ver s0%
80 155
% %
60 - 125
VCE
i i
40 - teott — 95
C 1% VGE L
20 4 65 taon
o Vee n 1
b v\/_\/ \/ 354 v
cet0% | I Veeso
-20 4 53 10 p—————"
VGE tEon
40 : ‘ ‘ .25 : ‘ : ‘ :
0,05 0,13 021 029 0,37 045 2,95 2,975 3 3,025 3,05 3,075 3,1 3125 3,15
time (us) time(us)
Vee (0%) = 0 \% Ve (0%) = 0 \%
Ve (100%) = 15 \% Ve (100%) = 15 \%
V¢ (100%) = 350 \% V¢ (100%) = 350 \%
Ic (100%) = 70 A 1c (100%) = 70 A
taorr = 0,23 us taon = 0,02 us
teorr = 0,15 us tgon = 0,09 us
Figure 3 INPUT BOOST MOSFET+IGBT Figure 4 INPUT BOOST MOSFET+IGBT
Turn-off Switching Waveforms & definition of t; Turn-on Switching Waveforms & definition of t,
160 275 A
V, [
140 + /\ * 245 //\\
120 215
fitted / \ /\
[ L 185 4
100 < \ v/\ \/
| \/ 155
80 C 90% % / \
% 125
0 | _ lo 0% 1 Ve \/»\_\/\N\/
97 'C90%
40 \ lc 0% 65 i
20 35 4
T |C10%
0oT—" | ! ; : 54 Ic1o%
-20 T T T T -25 T T T |
0,15 0,175 0,2 0,225 0,25 0,275 0,3 0,325 0,35 29 2,95 3 3,05 3,1 3,15 3,2
time (us) time(us)
V¢ (100%) = 350 \% V¢ (100%) = 350 \%
1c (100%) = 70 A 1c (100%) = 70 A
= 0,005 us t= 0,010 us
copyright Vincotech 13 Revision: 3
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Switching Definitions INPUT BOOST MOSFET+IGBT

Figure 5 INPUT BOOST MOSFET+IGBT Figure 6 INPUT BOOST MOSFET+IGBT
Turn-off Switching Waveforms & definition of tgy Turn-on Switching Waveforms & definition of tgo,
120 180 4
100 Eor 160 P
140
80
120 4
601 100 |
% %
40 4 80 /
60
20
VGEQO% Poff 40 i
0
teoft 20 1
lc 1% E Vee10% Veeaw
-20 | on |
0 tEon <‘>
-40 ‘ ‘ ‘ -20 ‘ ‘ ‘ ‘
0 04 0.2 0.3 04 2,95 2,98 3,01 3,04 3,07 3,1 3,13 3,16
’ ’ time'(us) ’ time(us)
Poss (100%) = 24,65 kW Pon (100%) = 24,65 kW
Eorr (100%) = 0,63 mJ Eon (100%) = 1,26 mJ
teorr = 0,15 us tgon = 0,09 us
Figure 7 INPUT BOOST MOSFET+IGBT Figure 8 INPUT BOOST MOSFET+IGBT

Turn-on Switching Waveforms & definition of tg,
(tor = integrating time for Q)

Turn-off Switching Waveforms & definition of t,,

160 4 150
120 ly L
b 100
80 -
torr
50 2
40 |
v, fitted o Q
% 0 %
Irnri10% \ /f
-40 1 -50
-80
\ -100 -
-120
Irr90% -150
-160 | \[/ i \/
Irrm100%
-200 . , -200 ! ; ,
28 29 3 3.1 32 2,8 3 3,1 3,2 33 3,4
time(us) time(us)
Vg (100%) = 350 \Y I3 (100%) = 70 A
14(100%) = 70 A Q,(100%) = 4,38 ucC
lrrm (100%) = -121 A tor = 0,07 Us
ty = 0,068 us
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10-FZO6NBAO84FP10- M306L 38

Code & Marking

preliminary datasheet

Version

Ordering Code

in DataMatrix as

in packaging barcode as

without thermal paste 12mm housing

10-FZO6NBA084FP10-M306L38

M306L38

M306L38

Pin toble
Pin X Y
1 36 0 68'4
7 307 0 659
3 218 0
i 218 0
> 183 0 | I B |
c e | o 1 0%” o' | 0%’ ofa®df I—E}
7 95 0 OM
8 29 0 ,1 ﬁ
9 0 0 OZ
0 0 29 C) H - 4'_% 1 D) - =
1 0 17 - 022 |
2 2 =|>
2 : Ms T 010 ) b o
B 23 226 = 0908 0706 0504 030101 —
1% a5 226 I_\ - et
5 124 226 —
1 189 226 — )(
17 218 226 16,8
3 278 226
19 307 226 55 io‘z
20 Bs 226 57'4
2 36 (73
2z Bs 8
Pinout
+Boost +DC
8,910 e Pl—e 6.7
N
1 G2 I
S1-2
2
GND1
4,5
16, 17
GND2
o3 e N
18 & [ T
c4 -
20 .T 21 22
19 et | NTC1 NTC2
11,12, 13 = jGF— 14,15
-Boost -DC
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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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