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e High efficiency

e Ultra fast switching frequency
e Low inductive design

e SiC in boost

e Solar inverters with transformer
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Maximum Ratings

T,=25°C, unless otherwise specified

Parameter Symbol Condition Value Unit
Bypass FWD
Repetitive peak reverse voltage Vrrm 600 \
Th=80°C 36
1
Forward current per FWD FAV DC current T.280°C 49 A
Surge forward current I'rsm Tj=25°C 370 A
t,=10ms

I2t-value I’ T;=150°C 360 A%s

e T,=80°C 42
Power dissipation per FWD P ot T;=Tjmax T.=80°C 63 W
Maximum Junction Temperature Timax 150 °C

Input Boost MOSFET

Drain to source breakdown voltage Vs 600 Vv
Th,=80°C 30

DC drai t 1 T;=T;max A
rain curren D 5=Tj T.280°C 37

Pulsed drain current I Dpuise t, limited by Tymax 230 A
Th,=80°C 92

P dissipati Py T;=T;max w
ower dissipation tot T T.=80°C 139

Gate-source peak voltage Vs +20 \

Maximum Junction Temperature T jmax 150 °C
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Maximum Ratings
T,=25°C, unless otherwise specified
Parameter Symbol Condition Value Unit
Input Boost FWD
Peak Repetitive Reverse Voltage V rrmt T;=25°C 600 \Y
T,=80°C 20
DC forward current Iy T;=T;max T.280°C 25 A
Repetitive peak forward current I rru tp limited by Tymax 70 A
o T,=80°C 41
Power dissipation Piot T;=T;max T,=80°C 62 w
Maximum Junction Temperature Timax 175 °C
Boost and Buck MOSFET
Drain to source breakdown voltage Vs 600 \Y
) T,=80°C 17
DC drain current I T;=Tymax T.=80°C 20 A
Pulsed drain current I ppulse tp limited by Tymax Tc=25°C 85 A
T,=80°C 74
P dissipati Py T;=T;max w
ower dissipation tot i=Tj T.=80°C 111
Gate-source peak voltage Vs +20 \Y
Maximum Junction Temperature Timax 150 °C
Thermal Properties
Storage temperature T g -40...+125 °C
Operation temperature under switching condition Top -40...+(Tjmax - 25) °C
Insulation Properties
Insulation voltage Vi t=2s DC voltage 4000 Vv
Creepage distance min 12,7 mm
Clearance 8,96 mm
copyright Vincotech 2 07 Apr. 2015 / Revision 6
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Characteristic Values
Parameter Symbol Conditions Value Unit
v, [V]l orlic[A] or
ZGE RII::: or Ve [V1or |l [Alor |T; Min Typ Max
@ Vs [V] I, [A]
Bypass FWD
Ti=25°C 0,7 1,01 1,3
Forward voltage Ve 15 Ti=125°C 0.93 v
Ti=25°C 0,86
v '
Threshold voltage (for power loss calc. only) to Tij=125°C 0,75
, Ti=25°C
Slope resistance (for power loss calc. only) re Tij=125°C 0,012 Q
Ti=25°C 0,05
I '
Reverse current v 1200 Ti=125°C mA
Thermal grease
Thermal resistance chip to heatsink Rungs) [thickness<50um 1,68 K/W
A =1W/mK
Input Boost MOSFET
. . . Ti=25°C 0,04
Static drain to source ON resistance T"Ds(on) 10 44 Tij=125°C 0,09 Q
- Ti=25°C 2,1 3 3,9
Gate threshold voltage Vesm |VGS=VDS 0,003 Ti=125°C
Ti=25°C 200
Gate to Source Leakage Current Iss 20 0 Tj=125°C nA
) Ti=25°C 25
Zero Gate Voltage Drain Current I pss 0 600 Tj=125°C HA
) Ti=25°C 28
Turn On Delay Time Cd(on) Tj=125°C 27
. ) Ti=25°C 5
Rise Time t, Tj=125°C 6 ns
; Ti=25°C 154
Turn off delay time Caott) Rgoff=4 Q 10 400 15 Tj=125°C 167
Fall time t Rgon=4 Q Tizasoc 10
f Tj=125°C 9
Ti=25°C 0,063
- E '
Turn-on energy loss on Tj=125°C 0,072 mWs
Ti=25°C 0,025
- E '
Turn-off energy loss off Tj=125°C 0,025
Ti=25°C
Total gate charge Qc Ti=125°C 150
Gate to source charge Qcs Rgon=4 Q 10 400 44 Ti=25°C 34 nC
Tj=125°C
. Ti=25°C
Gate to drain charge Qo Ti=125°C 51
Input capacitance Ciss 6800
Output capacitance Coss f=1MHz 0 100 Tj=25°C 320 pF
Reverse transfer capacitance Crss 48
Thermal grease
Thermal resistance chip to heatsink Rungs)  [thickness<50um 0,76 K/W
A =1W/mK
Input Boost FWD
Tj=25°C 1 1,54 1,8
v ’ ’
Forward voltage v 16 Ti=150°C 1.71 v
Ti=25°C 400
I
Reverse leakage current rm 10 400 15 Ti=1505C HA
Ti=25°C 17
1
Peak recovery current RRM Tj=150°C 15 A
. Ti=25°C 9
t
Reverse recovery time o Ti=150°C 10 ns
- Ti=25°C 0,058
Reverse recovery charge Q@+ |Rgon=4 Q 10 400 15 Ti=150°C 0,064 HC
Ti=25°C 0,005
E(ee '
Reverse recovered energy rec Ti=150°C 0,006 mWws
; Ti=25°C 4244
di i/t ) max :
Peak rate of fall of recovery current (di/dt) Ti=150°C 2752 A/us
Thermal grease
Thermal resistance chip to heatsink Ry [thickness<50um 2,34 K/W
A =1W/mK
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Characteristic Values
Parameter Symbol Conditions Value Unit
v, [V]l orlic[A] or
ZGE II::“:::II o v [V] or |I; [A] oF T; Min Typ Max
@ Vs [V] I, [A]
Boost and Buck MOSFET
. . . Ti=25°C 118
Static drain to source ON resistance T DS(on) 10 21,6 Ti=125°C 533 mQ
Ti=25°C 3 4 5
Gate threshold voltage Vsien) VDS=VGS 0,0019 T}=125°C Vv
Ti=25°C 200
Gate to Source Leakage Current Igss 20 0 Ti=125°C nA
} Ti=25°C 25
Zero Gate Voltage Drain Current I'pss 0 600 Ti=1255C WA
] Ti=25°C 58
Turn On Delay Time Ld(on) Ti=125°C 55
. ) Ti=25°C 22
Rise Time tr Ti=125°C 23 ns
. Ti=25°C 126
Turn off delay time Laen  [Rgon=16 @ Tj=125°C 134
10 400 15 . S
Fall time ¢, |Rgoff=4Q Ti=25°C 6
Tj=125°C 8
Ti=25°C 1,54
- E ’
Turn-on energy loss on Ti=125°C 2.27
. Tj=25°C 0,01 mws
Turn-off energy loss off Ti=125°C 0.02
Total gate charge Q¢ 163
Gate to source charge Qcs 10 480 46 Tj=25°C 36 nC
Gate to drain charge Qap 87
Input capacitance Ciss 5060
Output capacitance Coss f=1MHz 0 25 Tj=25°C 1400 pF
Reverse transfer capacitance Crss 16
Thermal grease
Thermal resistance chip to heatsink Rungs) [thickness<50um 0,95 K/W
A =1W/mK
Thermistor
Rated resistance R Tj=25°C 4,7 kQ
Power dissipation P Tj=25°C 210 mwW
Power dissipation constant Tj=25°C 3,5 mW/K
B-value Bias/s0) Tj=25°C 3590 K
B-value Bizs/100) Tj=25°C 3650 K
Vincotech NTC Reference D
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Boost and Buck
Figure 1 MOSFET

Typical output characteristics

Ic = f(Ve)

Typical output characteristics

Ic = f(Ve)
40 40
: / <
32 32
24 24
16 16
8 / ’ /
0 0
0 1 4 Ve (V) 5 0 1 Ve (V) 5
At At
ty = 250 ps ty, = 250 ps
T, = 25 °C Ty = 125 °C
Ve from 6V to 16 Vin steps of 1 V Ve from 6V to 16 Vin steps of 1 V
Figure 3 MOSFET
Typical transfer characteristics
Ic = (V)
30
N
© T, = Tinax25°C
25
20
15
10
5
T;=25°C
o |
0 1 6 7Vee (V) 8
At
ty, = 250 ps
Veg = 10 Vv
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Boost and Buck

Figure 4 MOSFET

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

Figure 5 MOSFET

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

0,10

E (MWs)

Eoft high T

E,

on High T

1,00

| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
0,00 L L
0 15 30 45 60 Rc(W) 75

With an inductive load at

Ty= 25/125 °C

Ve = 400 \Y

Ve = 10 \

Rgn= 16 Q

R gott = 4 Q

Figure 6 FWD

Typical reverse recovery energy loss
as a function of collector current

With an inductive load at

T, = 25/125  °C
Ve = 400 Vv
Ve = 10 Y
Ic= 15 A
Figure 7 FWD

Typical reverse recovery energy loss
as a function of gate resistor

Erec = f(Ic) Erec = f(RG)
0,300 ; ; ; 0,300 | |
2 I I I 0 I I
8 | I I z | I
o I | | g I |
0,250 ! ! ! 0250 F———————————————————-L______L______
! ! ! Erec High T ! !
| I I | I
| I I | I
| I I | I
0,200 | | | 0,200 I I
| I I | I
| I I | I
| I I | I
0,150 ‘ ! ! 0,150 | |
I I
I I
I I
0,100 0100 F—— N —————— - - - —————b—————— - —————
0,050 0,050

0,000

ErecLowT

0,000

] 15 30 45 60 Rec(W) 75

With an inductive load at

Ty = 25/125 °C
Ve = 400 \
VGE = 10 \Y
Ren= 16 Q

copyright Vincotech

With an inductive load at

Ty = 25/125 °C
Ve = 400 \
Ve = 10 \Y
Ic= 15 A
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Boost and Buck

Figure 8 MOSFET

Typical switching times as a
function of collector current
t = f(l¢)

Figure 9 MOSFET

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

1,00 - - - - - - - - - - - - - - - - ———-—-——— - ———=

t(ms)

1,00

t (ms)

|
|
.
0 15 30 45 60 ReW) 75

With an inductive load at

T = 125 °C
Ve = 400 \
Ve = 10 \
Rgon = 16 Q
R gott = 4 Q
Figure 10 FWD

Typical reverse recovery time as a
function of collector current

T, = 125 °C
Ve 400 v
Vs = 10 v
Ic= 15 A
Figure 11 FWD

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

trr = f(IC) trr = f(Rgon)
0,250 0,250
- - Lir vigh T
0,200 0,200 /
0,150 0,150
//_j’“‘ﬂﬂ / rLowt
0,100 0,100
0,050 0,050
0,000 0,000
0 5 10 15 20 25 Ic(A) 30 0 15 30 45 60 Rgon(W) 75
At At
Ty = 25/125 °C T = 25/125 °C
4 CE = 400 \ 4 R™ 400 \
Ve = 10 \ Ig= 15 A
R gon = 16 Q Ve = 10 \
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Figure 12 FWD
Typical reverse recovery charge as a
function of collector current

Figure 13 FWD
Typical reverse recovery charge as a
function of MOSFET turn on gate resistor

er = f:(IC) er = f:(Rgon)
86,00 gﬁ
§; Qrr High T / ;;
[eF
5,00 5
4,00 4 \
/ \ Qn High T
erLawT
3,00 3 \
~—— |
\ QurtowT
2,00 2
1,00 1
0,00 0
0 5 10 15 20 25 1c(A) 30 0 15 30 45 60 Rga(Q) 75
At At
Ty = 25/125 °C Ty = 25/125 °C
VCE = 400 \Y VR = 400 \Y
Ve = 10 " Ip= 15 A
Rgon = 16 Q Ve = 10 \Y
Figure 14 FWD Figure 15 FWD
Typical reverse recovery current as a Typical reverse recovery current as a
function of collector current function of MOSFET turn on gate resistor
Ipem = f(Ic) Ippm = f(Rgon)
90 120
< <
75 IOO
IRRMH\ghT
60 80
IRRM Low T
45 ? 60
30 40
\ IreM High T
\\
15 20
IRRM Low T
0 0
0 5 10 15 20 25 1c(A) 30 0 15 30 45 60 Rgan(W) 75
At At
Ty = 25/125 °C Ty = 25/125 °C
Veg = 400 Y V= 400 Y
Ve = 10 Vv Ip= 15 A
Rgon = 16 Q Ve = 10 \Y
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Boost and Buck
Figure 16 FWD Figure 17 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 MOSFET turn on gate resistor
dlo/dt,dl v/dt = f(1.) dlo/dt,dl e/t = F(R gon)
’_\16000 40000
$ dlecfCltiion v — £ Al
5 14000 £35000
° 12000 u30000 \
dleo/diti g 1
10000 / 25000
8000 20000
6000 15000
4000 10000
dliec/dtion T
dig/dt gt |
2000 - 5000
dly/dt oy T dig/dtign v Vs, dig/dtignt
. , -
0 5 10 15 20 25 Ic(A) 30 0 15 30 45 60 Rgon(W) 75
At At
T = 25/125 °C T = 25/125  °C
Vg = 400 Y Vg = 400 Y
Ve = 10 " Ip= 15 A
Rgon = 16 Q Ve = 10 \

Figure 18 MOSFET

MOSFET transient thermal impedance
as a function of pulse width

Zwn = f(t})
10° =
: ~
g 117
N
A /
/
/
10t //
74 D=05
[ / 0,2
0,1
0,05
0,02
0,01
0,005
/ 0.000
10
10° 10 10° 10? 10" 1w e oy
At
D = tp / T
R = 0,95 K/W

IGBT thermal model values

R (K/W) Tau (s)

0,03 6,6E+00
0,15 9,3E-01
0,55 1,6E-01
0,14 2,5E-02
0,04 2,6E-03
0,03 3,4E-04
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Boost and Buck
Figure 19 MOSFET Figure 20 MOSFET
Power dissipation as a Collector current as a
function of heatsink temperature function of heatsink temperature
P = f(Th) I = f(Ty)
200 30
B <
5 3
25 +
1% \
20 +
120
15
80 |
10 +
40
5 |
0 g 0 +
0 50 100 150 Th(°C) 200 0 50 100 150 Ty (°C) 200
At At
T, = 150 °C T, = 150 °C
Ve = 15 \Y
Figure 21 MOSFET Figure 22 MOSFET
Safe operating area as a function Gate voltage vs Gate charge
of collector-emitter voltage
Ic = f(VCE) Ve = f(Qg)
10° _10
>
< 3, 120V
10 8
—— s~
N N , , // 480V
-
/: ~N \ 105\\ \
J0omS m
o TN 6
Q ‘\
g \\ 5
N
\E\\ 4 4 /
w \\ /
\\ 3 /
\ 2
10"
1
0 : : : :
0 20 40 60 80 100 120 140 160
5 ! Qq(n0)
10 10 1% Vee(V) 10
At At
D = single pulse Ip = 47 A
Ty = 80 oC
Ve = 15 \%
Tj = ijax °C
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Boost and Buck

Figure 1 IGBT
Typical output characteristics Typical output characteristics
Ie = f(Ve) Ie = f(Ve)

40 40
< <

32 32

24 | 24

/_’__

/

16

e

16

/

0 1 2 3 4 Vee (V) 5 0 1 2 3 4 Ve (V) 5
At At
t, = 250 us t, = 250 us
T, = 25 °C T, = 125 °C

Ve from 6V to 16 Vin steps of 1 V

Ve from 5V to 15V in steps of 1V

Figure 3 IGBT Figure 4 IGBT
Typical transfer characteristics IGBT transient thermal impedance
Ie = f(Ve) as a function of pulse width
Zwn = f(t})
30 10° ——
2 . LT
K Tj = Tinax 25°C T,=25°C s 7
g [
25 ;
&
Ll /
20 1 /
/1
A
15 10" 74
7
7 D=05 ]
10 E 02 B
0,1 —
0,05
1 0,02
5 ] 0,01 _
0,005
0.000
0 107 1 Ly L
0 2 4 6 8 10 Vee(V) 12 10° 104 10° 10 10t 100 () 1o
At
ty, = 250 us At
Ve = 10 \Y D = ty/T
R = 0,95 K/W
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Figure 1 BOOST MOSFET Figure 2 BOOST FWD
Typical output characteristics Typical output characteristics
Iy = f(Vps) Iy = f(Vps)
100

g

1A

lc(A)

8

8

) / 40 /%
2 / /

2 .

0 /

4 Ve (V) 5 0 1 2 3 4 Vee (V) 5
At At
ty, = 250 ps ty, = 250 ps
T = 25 °C T = 126 °C

Ve from 4V to 14 Vin steps of 1V Ve from 4V to 14 Vin steps of 1V

Figure 2

BOOST MOSFET Figure 3 BOOST FWD
Typical transfer characteristics Typical FWD forward current as
Iy = f(Vs) a function of forward voltage
Is = f(Vy)
50 50
< <
- - T =25°C
40 40
T)= Tjnac25°C
30 30
T, = T p5°C
20 20
T,=25°C
10 10
0 / 0
0 1 2 3 4 5 Ves(V) 6 0 08 16 24 32 Ve (V) 4
At At
ty, = 250 Hs ty, = 250 Hs
Vs = 10 Vv
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Figure 4 BOOST MOSFET

Typical switching energy losses
as a function of collector current

Figure 5 BOOST MOSFET

Typical switching energy losses
as a function of gate resistor

E = f(Ip) E = f(Rg)
AO,Z T T 0,2
@ | | o
E | | %
w : : w
016 - — — — — — ‘L ——————————————————————— ‘L fffff Eon gt — — —
| |
| |
| | Eun Low T
o2 |- L Y
| |
| |
| |
| T E
008 ‘ ‘ on Low T Eof high T
| |
| |
| |
I | EotfLow T
| |
0,04 | Eoft vigh 7
I Eoftiow
| |
| |
0 0
0 5 10 15 20 %5 |yp) 0 0 4 8 12 16 Re(R) 2

With an inductive load at

T = 25/125 °C
Vps = 400 \
Vs = 10 \
Rgon = 4 Q
R gott = 4 Q

Figure 6 BOOST MOSFET

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

With an inductive load at

Ty = 25/125 °C
Vs = 400 \
Vs = 10 \Y
Ip = 15 A

Figure 7 BOOST MOSFET

Typical reverse recovery energy loss
as a function of gate resistor

Erec = f(Ic) Erec = f(RG)
0025 oo
B E
g &
w w
0015 - — — —— — — L Ll _____
002
Erec High T
002 b - - e T e e
EVEC Low T
0015
0,009
001
0,006
0,005 ! ‘
0003
: : Evec Low T
| |
| |
0 o ‘
0 5 10 15 20 2% 1A 30 0 4 8 12 16 Re(Q) 2

With an inductive load at

T = 25/125 °C
Vps = 400 \
Vs = 10 \Y
Rgon = 4 Q
R gott = 4 Q
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With an inductive load at

Ty = 25/125 °C
Vs = 400 \
Vs = 10 \Y
Ip = 15 A
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Figure 8 BOOST MOSFET Figure 9 BOOST MOSFET

Typical switching times as a Typical switching times as a
function of collector current function of gate resistor
t = f(Ip) t = f(Rg)

t(ps)

01

0,01

| |
| |
0,001 L L
0 5 10 15 20 25 1o (A) 30 0 4 8 12 16 Rs(2) 20

With an inductive load at With an inductive load at
Ty = 125 °C Ty = 125 °C
Vps = 400 Y Vps = 400 Y
VGS = 10 \Y VGS = 10 \Y
Rgon = 4 Q I¢ = 15 A
R gott = 4 Q

Figure 10 BOOST FWD Figure 11 BOOST FWD

Typical reverse recovery time as a Typical reverse recovery time as a
function of collector current function of MOSFET turn on gate resistor
trr = f(IC) trr = f(Rgon)
0,02 0,03
0,025
0,016 tor vigh T
["LUWT
\ 0,02
0,012
| rhigh T
—— ] 0015
—
0.008 TriowT
0,01 /
/
0,004
0,005
0 0
o 5 10 15 20 B .m0 0 4 8 12 16 Rom(2) 20
At At
Ty = 25/125 °C Ty = 25/125 °C
Veg = 400 Y Vg= 400 Y
Ve = 10 Vv Ip= 15 A
Rgon = 4 Q VGS = 10 \
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Figure 12 BOOST FWD Figure 13 BOOST FWD
Typical reverse recovery charge as a Typical reverse recovery charge as a
function of collector current function of MOSFET turn on gate resistor
er = f:(IC) er = f:(Rgon)
01 0,1
g ~
= el
o =
o QnH\ghT
0,08
0,08
Qn High T / Qrriowt
006 /
Qrriowt //
0,06
N /
0,04
0,02
0 0,02
0 5 10 15 20 25 1c(A) 30 0 4 8 12 16 Rem(Q) 20
At At
Ty = 25/125 °C Ty = 25/125 °C
Ve = 400 \Y V= 400 \Y
Ve = 10 \% I, = 15 A
Rgon = 4 Q Ve = 10 \Y

Figure 14 BOOST FWD

Typical reverse recovery current as a
function of collector current

Figure 15 BOOST FWD

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

Ipem = f(Ic) Ippm = f(Rgon)
25 30
< H
E IRRM Low T =
25 |
20 — RRM Low T
/
| —
/ IrRM High T 2
15
15
10 lrem High T
/ 10
\
° 5
0 0
0 5 10 15 20 25 Ic(A) 30 0 4 8 12 16 Rcn(2) 20
At At
Ty = 25/125 °C T = 25/125 °C
VCE = 400 \ VR = 400 \
Ver = 10 \ Iz = 15 A
Rgon 4 Q Vigs = 10 \
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Figure 16 BOOST FWD

Typical rate of fall of forward

and reverse recovery current as a
function of collector current
dl,/dt,dl ../dt = f(1.)

Figure 17 BOOST FWD

Typical rate of fall of forward

and reverse recovery current as a
function of IGBT turn on gate resistor
dlo/dt,dl rec/dt = f(R gon)

6000 12000
7 dly/dt 7
< | < dl o /dt
% o dl o fclt o |Gl e
N i/l ° \
4000 - 8000
- . dlg/dt g
lec/dtign v
3000 6000
2000 4000
1000 ,..','-.'"- 2000
¢ et I——— T
0 0
0 5 10 20 25 1c(A) 30 0 4 8 12 16 Rea(Q) 20
At At
T, = 25/125 °C T = 25/125 °C
VCE = 400 \ Ve= 400 \
Ve = 10 \% I, = 15 A
Rgon = 4 Q Ve = 10 Y
Figure 18 BOOST MOSFET Figure 19 BOOST FWD
IGBT/MOSFET transient thermal impedance FWD transient thermal impedance
as a function of pulse width as a function of pulse width
Zwn = f(t}) Zwn = f(t})
10' 10
g J
N I
N
10° q 10f /
%g 2 7
L 7
I /
o 4 D=05 7 D=05
10 2 02 o / 0.2
pZd 01 Jivzg 01
iP= 0,05 ] 0,05
— | 0,02 0,02
0,01 — 0,01
—— 0,005 0,005
0.000 L1 0.000
10* ! 10
10° 10* 10° 10? 10" 10 tp(8) 10t 10° 10* 10° 107 10* 100 () 10
At At
D = tpy/ T D = ty/ T
Ry = 0,76 K/W Ry = 2,34 K/W
IGBT thermal model values FWD thermal model values
R (K/W) Tau (s) R (K/W) Tau (s)
0,03247 9,971 0,1024 2,885
0,1223 1,22 0,495 0,3437
0,4264 0,1797 0,9886 0,07039
0,1173 0,04698 0,4865 0,01004
0,03103 0,005891 0,2673 0,001614
0,03298 0,000404
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Figure 20 BOOST MOSFET

Power dissipation as a
function of heatsink temperature

Figure 21 BOOST MOSFET

Collector/Drain current as a
function of heatsink temperature

P = f(Th) 1o = f(Ty)
200 50
B z
= =
160 40
120 1 30 4
80 | 20 4
40 10
0 . . 0 . \
0 50 100 150 Th (°C) 200 0 50 100 150  Th (°0) 200
At At
T = 150 oC T = 150 oC
Vs = 10 \

Figure 22 BOOST FWD

Power dissipation as a
function of heatsink temperature

Figure 23 BOOST FWD

Forward current as a
function of heatsink temperature

P = f(Th) Ig = f(Ty)
80 30
<
g T
o 25 |
60
20
40 15
10
20
5 |
0 - - 0 - -
0 50 100 150 Th (°C) 200 0 50 100 150 Tn (°C) 200
At At
T = 175 oC T = 175 oC
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Figure 24 BOOST MOSFET Figure 25 BOOST MOSFET
Safe operating area as a function Gate voltage vs Gate charge
of drain-source voltage
Ip = f(VDS) Vgs = f(Qg)
10° 10
s
g 3
- N
\ 1008 81
' 3 120V
NN 480V
PNl NN
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At At
D = single pulse Ip = 44 A
Ty = 80 °C
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Bypass FWD

Figure 1 Bypass FWD

Typical FWD forward current as
a function of forward voltage

Figure 2 Bypass FWD

FWD transient thermal impedance
as a function of pulse width

1= f(Vy) Zwn = f(t,)
50 10t
<
= ]
<
40 2
N
___/»/
10° —
| al
30
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» T;= Tjnax25°C
i~ limax D=0,5
Tj=25°C 10 / 0,2
4 01
10 0,05
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L 0,01
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0 03 06 09 12 VFMV) s 105 104 10° 102 10t W@ () 1o
At At
t, = 250 us D = ty/ T
Ry = 1,677 K/W
Figure 3 Bypass FWD Figure 4 Bypass FWD
Power dissipation as a Forward current as a
function of heatsink temperature function of heatsink temperature
P = f(Th) Iy = f(Ty)
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Thermistor

Figure 1 Thermistor

Typical NTC characteristic

as a function of temperature

R, =f(T)

NTC-typical temperature characteristic
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Figure 2 Thermistor

Typical NTC resistance values

11

?i]] [Q]

T Rnom Rmin Rmax ARR
[°C] [Q] [Q] [Q] [+%]
55 2089434,6 | 15064954 | 26723736 27,9

0 718042 59724.4 83884 16,8

10 437804 37094,4 50466,5 15,3
20 274846 23684,6 31284,7 13,8
25 22000 19109,3 24890,7 13,1
30 17723,3 15512,2 199344 12,5
60 5467,9 49806 59551 8,9
70 3848,6 3546 41511 7.9
30 2757,7 2568,2 2947 1 6,9
90 2008,9 1889,7 21282 59
100 1486,1 1411,8 1560,4 5
150 4002 364,8 4357 3,8
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Switching Definitions BUCK MOSFET

General conditions

124 °C
16 Q
4Q

Vincotech
T;
Rgon
Rgoff
Figure 1 BUCK MOSFET

Turn-off Switching Waveforms & definition of ¢ 4., t o
(tg.x = integrating time for E ,4)

Figure 2 BUCK MOSFET
Turn-on Switching Waveforms & definition of ¢ ., tgo,
(tgon = integrating time for E ;)

140 510
I
120 . 430 4
doff \/
100 4 (\J\/\/\/w\.ﬁf\/w—
350 4
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80 4
le 270 4
%60 \,\\W %
190 4
40 w\\ —
teor lc 19 Tl( 110 7 Vee
20 Y tdon L ——]
\/\ Vee >
01 \JA\/\/\/ 301 Veey %l 10
l:Eon CE5%
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-0,1 -0,05 0 0,05 0,1 0,15 0.2 0,25 2,9 2,95 3 3,05 3,1 3,15 3,2 3,25 3,3
time (us) time(us)
Ve (0%) = 0 \% Ve (0%) = 0 \%
Ve (100%) = 10 \% Ve (100%) = 10 \%
V¢ (100%) = 400 \% V¢ (100%) = 400 \%
I¢ (100%) = 15 A I: (100%) = 15 A
Laoff = 0,13 Hs Ldon = 0,06 Hs
tpor = 0,15 Hs tgon = 0,19 Hs
Figure 3 BUCK MOSFET Figure 4 BUCK MOSFET
Turn-off Switching Waveforms & definition of ¢, Turn-on Switching Waveforms & definition of ¢,
120 510
fitted /\
~———
100 4 \ 430 le
lc l Ic g0% / /
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ty= 0,01 us t, = 0,02 us
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Switching Definitions BUCK MOSFET

Figure 5 BUCK MOSFET Figure 6 BUCK MOSFET

Turn-off Switching Waveforms & definition of ¢y

Turn-on Switching Waveforms & definition of ¢y,

150 4 550
% Eott %
PO"
120 4 450 |
90 1 350 -
60 1 250
30 4 150
E
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0 50 v
Leoif lc 1% Veeion // CE3%
Vaeoow ¢ e —— teon |
-30 . . : ) -50 " i !
01 0,05 0 0.05 01 015 02 2,95 3 3,05 31 3,15 32 3,25
' ' time (us) ' ' ' time(us)
P (100%) = 6,13 kW P, (100%) = 6,13 kW
E s (100%) = 0,02 mJ E ., (100%) = 2,27 mJ
tpo = 0,15 Hs tgon = 0,19 Hs
Figure 7 Output inverter FWD Figure 8 BUCK MOSFET
Gate voltage vs Gate charge (measured) Turn-off Switching Waveforms & definition of ¢,
15 - 350 1
n fitLed
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Q= 159,93 nC
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Switching Definitions BUCK MOSFET

Turn-on Switching Waveforms & definition of ¢,

(to . = integrating time for Q,,)

(tgec= integrating time for E..)

Turn-on Switching Waveforms & definition of ¢y,

200 4 200 4
Qn
150
150 4
la
100 “—/ A ,J Erec
ﬂr 100 4
torr T
%50 1— I %
U 50
0 M AWAA- J
tErec
-50 0 A Py A
\ { U
-100 — : .
3 3,06 3,12 3,18 3,24 33 3,36 3,42 3,48 -50 i i
time(us) 3 3.2 34 36 3'gme(us) 4.2
14 (100%) = A P (100%) = 6,13 kW
Q. (100%) = 4,31 uC E e (100%) = 0,17 mJ
tow = HHAHHBHH S tirec = HHAHHBHH NS

Measurement circuits

BUCK stage switching measurement circuit

anv (5)
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Ordering Code and Marking - Outline - Pinout
Version Ordering Code in DataMatrix as| in packaging barcode as
without thermal paste 12mm housing 10-FZ06BIA083FI-P896E P896E P896E
with thermal paste 12mm housing 10-FZ06BIA083FI-P896E-/3/ P896E P896E-/3/
Pin table
Pin X Y
| 287 0
2 259 0
684
% 231 0
65.9
nalll ML 0 642 %02
5 121 0 388
6 93 0 "
7 28 0 = M
- : : Y o2 oo b ofalo® - ?—AI
9 0 505 ’ N 011 020 A
10 0 10,55
. ) 10 _ @, 1 ™ I - S
1 0 115 Q\( o & \a( | T AN
(o]
7] 0 226 " N 09 . N
il I 2 T r oo’ o°° o' oo < N
1% 21 226 I.\ — il —— 7
15 176 226
= X
16 231 226
- — 16.8
17 ¥ o 226 55 tO,Z
18 287 226 57’4‘
9 336 20,05
20 336 14,55
21 336 8,05
22 336 255
Te=nc 4,15 +INV
' !
11 Sol =—H—¢
x = =
-—I - .—I l
14 G1 H 5G3 H
12 Boost 1351 = [ BEE [
19 L1
¢ D2 |2
L = -
7G5 -—I hd .—I i
H 1sc2 H 1G4 H
885 @—9 4792 b 284 14
l—,ZI?l
‘ '
9 -DC 3. 16 -INV 20 R1 21 R2
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DISCLAIMER

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

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

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

As used herein:

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

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

copyright Vincotech 25 07 Apr. 2015 / Revision 6



