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Maximum Ratings
Tj=25°C, unless otherwise specified
Parameter Symbol Condition Value Unit
Buck & Boost Inv. Diode
Repetitive peak reverse voltage VRrrM 600 \
Th=80°C 15
i I
Forward current per diode FAV DC current T.280°C 20 A
Maximum repetitive forward current Ierm 20 A
tp limited by Tjmax T;=25°C
’*t-value It 9,5 A%s
e . Th=80°C 26
Power dissipation per Diode Prot Tj=T;max T.=80°C 39 w
Maximum Junction Temperature T;max 175 °C
Buck IGBT
Collector-emitter break down voltage Vs 650 \
Th=80°C 53
DC collect t I T;=T;max A
collector curren c 3=T; T.280°C 70
Pulsed collector current Icpuise t, limited by Tymax 180 A
T;<150°C
Turn off safe operating area ) 180 A
Vee<=Vces
Th=80°C 108
P dissipati IGBT P T;=T;max W
ower dissipation per tot =1 T.=80°C 163
Gate-emitter peak voltage Ve +20 \%
Maximum Junction Temperature T;max 175 °C
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Maximum Ratings
Tj=25°C, unless otherwise specified
Parameter Symbol Condition Value Unit
Buck Diode
Peak Repetitive Reverse Voltage VRrM T;=25°C 600 \
Th,=80°C 27
I T;=T;max
DC forward current F =Tj T.280°C 36 A
Non-repetitive Peak Surge Current Tesm 60Hz Single Half-Sine Wave 300 A
e . Th=80°C 40
Power dissipation per Diode Prot Tj=T;max T.=80°C 60 w
Maximum Junction Temperature Tjmax 150 °C
Boost IGBT
Collector-emitter break down voltage Vees 600 \
Th=80°C 46
DC collect t I T;=T;max A
collector curren c 3=T; T.280°C 63
Pulsed collector current Icpuis t, limited by Tymax 225 A
T;<150°C
Turn off safe operating area ) 225 A
Vee<=Vces
Th=80°C 68
P dissipati IGBT P T;=T;max W
ower dissipation per tot =1 T.=80°C 103
Gate-emitter peak voltage Ve +20 \%
o . tsc T;<150°C 6 HS
Short circuit ratings
9 Vee  |Vee=15V 360 v
Maximum Junction Temperature T;max 175 °C
Boost Diode
T;=25°C
Peak Repetitive Reverse Voltage VRrrM J 1200 \
Th,=80°C 16
DC forward current I T;=T;max T.=80°C 21 A
- t, limited by T;max
I P h)
Repetitive peak forward current FRM 20KkHz Square Wave 36 A
e . Th=80°C 32
Power dissipation per Diode Prot Tj=T;max T.=80°C 48 w
Maximum Junction Temperature Tjmax 150 °C
Thermal Properties
Storage temperature Tstg -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 9,15 mm
copyright Vincotech 2 10 Jun. 2015 / Revision 4
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Characteristic Values
Parameter Symbol Conditions Value Unit
V.[V] or|I.[A]or
x‘“ E‘\:::II O |Vee [V] or |I: [A] or T; Min Typ Max
s Vos[V] |L[A]
Buck & Boost Inv. Diode
Tj=25°C 1,25 1,66 1,95
Forward voltage Ve 10 Ti=125°C 152 \
Tj=25°C 1,16
Threshold voltage (for power loss calc. only) Vio 10 Ti=125°C 1,00
. Tj=25°C 0,05
Slope resistance (for power loss calc. only) re 10 Ti=125°C 0.05 Q
Tj=25°C 0,027
Reverse current I 600 Ti=125°C mA
Thermal grease
Thermal resistance chip to heatsink per chip Rinn ::IckneSSSSOu 3,66 K/W
A=1W/mK
Buck IGBT
Gate emitter threshold voltage Veewny |VCE=VGE 0,00025 E:%g;%c 3.9 45 5.6 \
i . Tj=25°C 1,51 2,1
Collector-emitter saturation voltage Ve(sat) 15 30 Ti=125°C 152 \
i= 0,
Collector-emitter cut-off current incl. Diode Tces 0 600 E;ESEC 0,03 mA
s Tj=25°C 230
Gate-emitter leakage current Tges 20 0 Ti=125°C nA
Integrated Gate resistor Rgint none Q
- i Tj=25°C 49
Turn-on delay time tacon) Ti=1255C 50
. . Tj=25°C 4
Rise time & Tj=125°C 4 ns
- i Tj=25°C 90
Turn-off delay time taen  |rgoff=4 0 Ti=125°C 115
+15 350 30 - o
Fall time t Rgon=4 Q Tj=25°C 5
Tj=125°C 6
i= 0,
Turn-on energy loss per pulse Eon T].:25 E 0,17
Tj=125°C 0,35
c Tj=25°C 0,18 mws
Turn-off energy loss per pulse off Ti=125°C 0,38
Input capacitance Cies 2915
Output capacitance Coss f=1MHz 0 30 Tj=25°C 270 pF
Reverse transfer capacitance Crss 85
Gate charge Qacate +15 400 60 Tj=25°C 189 nC
Thermal grease
Thermal resistance chip to heatsink per chip Rinn ::IckneSSSSOu 0,88 K/W
A=1W/mK
Buck Diode
} Ti=25°C 2,15 2,8
Diode forward voltage Ve 30 Ti=125°C 1.61 \
Ti=25°C 100
Reverse leakage current I 600 Ti=125°C uA
Ti=25°C 50
Peak reverse recovery current Irrm Ti=125°C 59 A
; Ti=25°C 14
Reverse recovery time e Ti=125°C 56 ns
- Ti=25°C 0,36
Reverse recovered charge Qrr Rgon=4 Q +15 350 30 Ti=125°C 0.94 uC
di(rec)max Ti=25°C 16743
Peak rate of fall of recovery current Jdt Ti=125°C 8913 A/us
Ti=25°C 0,022
Reverse recovered energy Erec Ti=125°C 0.098 mWs
Thermal grease
i <
Thermal resistance chip to heatsink per chip Rinn ;I;nckness_SOu 1,77 K/W
A=1W/mK
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Characteristic Values
Parameter Symbol Conditions Value Unit
V.[V] or|I.[A]or
x“ E‘\;::II O |Vee [V] or |I: [A] or T; Min Typ Max
s Vos[V] |L[A]
Boost IGBT
Gate emitter threshold voltage Veewn |Vee=Vee 0,0012 E:fg;gc 5 5.8 6,5 v
-emi i Ti=25°C 1,05 1,31 1,85
Collector-emitter saturation voltage Veg(sat) 15 50 Ti=125°C 1.40 \
. e . Ti=25°C 0,0038
Collector-emitter cut-off incl diode Tces 0 600 Ti=125°C mA
—emi Ti=25°C 600
Gate-emitter leakage current Iges 20 0 Ti=125°C nA
Integrated Gate resistor Rygint none Q
- i Ti=25°C 87
Turn-on delay time ta(on) Ti=125°C 88
o Ti=25°C 11
Rise time t Ti=1255C 12 e
- i Ti=25°C 177
Turn-off delay time N  |rgoff=4 0 Ti=125°C 204
+15 350 50 ===
Fall time t Rgon=4 Q T!—25 C 85
Tj=125°C 93
i= 0,
Turn-on energy loss per pulse Eon T1:25 c 0,37
Tj=125°C 0,54
c Tj=25°C 1,69 mws
Turn-off energy loss per pulse off Ti=125°C /25
Input capacitance Cies 4620
Output capacitance Coss f=1MHz 0 25 Tj=25°C 288 pF
Reverse transfer capacitance Cres 137
Gate charge Qaate 15 480 75 Tj=25°C 465 nC
Thermal grease
i <
Thermal resistance chip to heatsink per chip Rinn ;I;uckness_SOu 1,40 K/W
A=1W/mK
Boost Diode
. Tj=25°C 2,43 3,3
Diode forward voltage Ve 18 Ti=125°C 210 \
Tj=25°C 100
Reverse leakage current I 1200 Ti=125°C HA
Tj=25°C 69
Peak reverse recovery current Trrm Ti=125°C 77 A
. Tj=25°C 25
Reverse recovery time e Ti=125°C 123 ns
Tj=25°C 3,42
= + 4
Reverse recovered charge Qrr Rgon=4 Q 15 350 50 Ti=125°C 6.27 uC
di(rec)ma Tj=25°C 9632
Peak rate of fall of recovery current Jdt Ti=125°C 5392 A/us
Tj=25°C 1,04
Reverse recovery energy Erec Ti=125°C 1.97 mWs
Thermal grease
Thermal resistance chip to heatsink per chip Rinn ::ICKHESSSSOU 2,21 K/W
A=1W/mK
Thermistor
Rated resistance R T=25°C 21500 Q
Deviation of R25 AR/R |R100=1486 Q T=100°C -4,5 4,5 %
Power dissipation P T=25°C 210 mwW
Power dissipation constant T=25°C 3,5 mW/K
B-value B(25/50) T=25°C 3884 K
B-value B(25/100) T=25°C 3964 K
Vincotech NTC Reference F
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Buck

Figure 1 IGBT

Typical output characteristics

Figure 2 IGBT

Typical output characteristics

Ic = f(Vce) Ic = f(Ver)
150 150
< <
125 e — 125
100 / 100
75 75
50 50
25 25
0 0 _/
0 : 2 8 Y Vew 8 0 1 2 3 4 Vem 5
At At
t, = 250 us tp = 250 15
T = 25 °C T = 125 °C

Ve from 7 Vto 17 Vin steps of 1 V

Figure 3 IGBT

Typical transfer characteristics

Ve from 7 Vto 17 Vin steps of 1 V

Figure 4 FWD
Typical diode forward current as

Ic = f(Vee) a function of forward voltage
I = f(Ve)
60 120
< <
= Tj = Tinax 25°C Tj=25°C =
50 100
Ti= Tinac25°C
T=25°C
40 80
30 60
20 40
10 20
0 0
0 2 4 6 8 Ve (V) 10 0 1 2 3 4 Ve (V) 5
At At
t, = 250 us t, = 250 us
VCE = 10 \
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Buck

Figure 5 IGBT

Typical switching energy losses
as a function of collector current

Figure 6 IGBT

Typical switching energy losses
as a function of gate resistor

E = f(Ic) E = f(Rs)
08 __ 05 T T
g E : : Eon High T
£ o | |
w
07 4‘,,, ,,4,,,,,,,5"1”@1,,,
e / |
| |
1 1
Y T A S
’ ! ! Eontowt
7 A 1 1
1 ‘
0,2 |
T | Eo« Low T
| |
* 1 1
01 | |
| |
| |
1 1
0 00 | |
0 0 4 8 12 16 Ro(2) 20
With an inductive load at With an inductive load at
Ty= 25/125 °C Tj= 25/125 °C
Ve = 350 Y Vee = 350 Y
Vge = +15 Y Vee = +15 Vv
Rgon = 4 Q Ic= 30 A
Rgoff = 4 Q
Figure 7 FWD Figure 8 FWD
Typical reverse recovery energy loss Typical reverse recovery energy loss
as a function of collector current as a function of gate resistor
Erec = f(Ic) Erec = f(Rg)
_.020 . . 0,10 . .
é | I & kl\
o | ! z ! ‘ Eree rign T
! I Erecigh T u ! !
| | 008 F——— — — — e e
015 | | | |
’ | | | |
| | | |
| | | |
I I 006 F - L ___
| | | |
| | | |
010 - —————— —— — — — | | |
| | |
| | |
| 0,04 | |
1 | |
| | |
| | |
0,05 | k;
| 0,02 [
| I I Erec Low T
| | |
‘ 1 1
0,00 0,00 ! !
0 0 4 8 12 16 Re(2) 20

With an inductive load at

T,= 25/125  °C
Vee = 350 v
Vee = +15 v
Rgon= 4 Q
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With an inductive load at

Tj= 25/125 °C
Ve = 350 \
Vee = +15 \
Ic= 30 A

10 Jun. 2015 / Revision 4



\' 10-FZO6NRAO60FU-P967F08
10-PZ0O6NRAO60FU-P967F08Y
Vincotech datasheet

Buck

Figure 9 IGBT Figure 10 IGBT

Typical switching times as a Typical switching times as a

function of collector current function of gate resistor

t = f(Ic) t = f(Rg)

100 ————— r—— T—————— 10 —————— T —— ———————
777777 b 4 B e e

gl _____ L. 1o £ . L]

0,00 0,00
0 10 20 30 40 1e(A) 60 0 4 8 12 16 Ro(2) 20
With an inductive load at With an inductive load at
Tj= 125 °C Tj= 125 °C
Ve = 350 Y Vee = 350 Y
Vge = +15 Y Ve = +15 Vv
Rgon = 4 Q Ic= 30 A
Ryoff = 4 Q
Figure 11 FWD Figure 12 FWD
Typical reverse recovery time as a Typical reverse recovery time as a
function of collector current function of IGBT turn on gate resistor
t, = f(Ic) tr = f(Rgon)
0,04 0,04
g g
= Y high T -

tr High T
— /
. | //

002 0,02
trLowT
/—-—-/—— e
0,01 ] 0,01
0,00 0,00
0 10 20 30 40 50 | a) 60 0 4 8 12 B R 2
At At
j= 25/125 °C Ty = 25/125 °C

Vee = 350 \Y Vg = 350 Y
Vge = +15 Y Ir= 30 A
Rgon = 4 Q Vge = +15 Y
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Buck
Figure 13 FWD Figure 14 FWD
Typical reverse recovery charge as a Typical reverse recovery charge as a
function of collector current function of IGBT turn on gate resistor
Qr = f(I¢) Qr = f(Rgon)
15 ~ 1
g 3 _—
\; Qrr high T o I
- / 08
/ Qn High T
09 0,6
06 0 04
mlow T \
/ \
| \ Qrriowt
: / o
0 0
0 10 20 30 40 50 ) 60 0 4 8 12 16 Rgon( Q) 20
At At
j= 25/125 °C Ty = 25/125 °C
Ve = 350 Y Vg = 350 Y
Vge = +15 Y Ir= 30 A
Rgon = 4 Q Vge = +15 Vv
Figure 15 FWD Figure 16 FWD
Typical reverse recovery current as a Typical reverse recovery current as a
function of collector current function of IGBT turn on gate resistor
Iprm = f(Ic) Iprm = f(Rgon)
75 75
% IRRM High T g
= | z
60 / 60 \\
/ IRRM Low T \
5 / 5
Irrm High T
30 30
IRRM Low T
15 15
0 0
0 10 20 30 40 50 |.(A) 60 0 4 8 12 16 Rgon(2) 20
At At
5= 25/125 °C Ty = 25/125 °C
Ve = 350 Y Vg = 350 Y
Vge = +15 Y I = 30 A
Rgon = 4 Q Vge = +15 Vv
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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
dI,/dt,dl./dt = f(Ic) dlo/dt,dl./dt = f(Rgon)
_ 18000 20000
2 dlee/dty =—— B dleo/dt 1
< digfdt < dig/dt ;
< 15000 2 \
s ™~ 5 16000
12000
12000
9000 \ ::n
[ 8000
6000 = e P S
4000 \
3000 s,
0 0
0 10 20 30 40 50 I o(A) 60 0 4 8 12 16 R gon(2) 20
At At
5= 25/125 °C Ty = 25/125  °C
Ve = 350 Y Vg = 350 Y
Vee = +15 Vv Ir= 30 A
Rgon = 4 Q Vge = +15 Vv
Figure 19 IGBT Figure 20 FWD
IGBT transient thermal impedance FWD transient thermal impedance
as a function of pulse width as a function of pulse width
Zingn = f(tp) Zingn = f(tp)
10 10'
g =T g
z 1] 7 <
& 2
N
10° el 1 ’/:7—
/ —1 A
7/ 7
/4 D=0,5 D=0,5
" 0.2 N 0,2
10 0'1 10 I/I 0’1
005 | 0,05
0,02 11— 0,02
_/,,// 0,01 0,01
] 0,005 — 0,005
B | 0.?00 L L ; o.ogq
10° T 10 T
10° 10* 10° 10° 10" PO OB 10° 10° 10° 10? 10? w O g
At At
D= /T D= /T
RtH = 0,88 K/W Rtnn = 0,59 K/W Rengn = 1,77 K/W Rinn = 1,18 K/W

IGBT thermal model values
Thermal grease Phase change interface

FWD thermal model values
Thermal grease Phase change interface

R (K/W) Tau (s) R (K/W) Tau (s)
0,08 2,8E+00 0,05 1,87
0,20 3,7E-01 0,13 0,25
0,45 8,9E-02 0,30 0,06
0,13 1,2E-02 0,09 0,01
0,02 8,8E-04 0,02 0,00

copyright Vincotech

R (K/W) Tau (s) R (K/W) Tau (s)
0,10 5,3E+00 0,06 3,54
0,23 8,1E-01 0,15 0,54
0,71 1,4E-01 0,48 0,10
0,45 4,0E-02 0,30 0,03
0,16 8,4E-03 0,11 0,01
0,12 1,3E-03 0,08 0,00
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Buck
Figure 21 IGBT Figure 22 IGBT
Power dissipation as a Collector current as a
function of heatsink temperature function of heatsink temperature
Prot = f(Th) Ic = f(Th)
200 100
B €
=z o
80 ~
0 \
60
100
40
50
20 4
0 T T 0 T 1
0 50 100 150 T,(°c) 200 0 50 100 150 T,(°0) 200
At At
T = 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
Prot = f(Th) Ir = f(Th)
100 60
g <
5 =
50
80
40
60 4
30 4
20 1
20 4
20 10
0 . \ 0
0 50 100 150 Th(°C) 200 0 50 100 30 T,(°c) 20
At At
T = 150 °C T = 150 °C
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Buck

Figure 25 IGBT Figure 26 IGBT

Safe operating area as a function Gate voltage vs Gate charge
of collector-emitter voltage
Ic = f(Vee) Ve = f(Qg)

10° 15

- S

< 8

° >

1 _ S \‘\\ \1& us 12 4

i ~— ~— ~ 200V 400V
\‘ N N
\\\ 100mS ~ s
10] \“\ “\ N~ — 9 il
\\ \\ S
pc \\\\ \\
NS /
N
0 \\ N 6
10 N
N
\\:\
™N
3
10"
0 : : :
" - - Ve e 0 50 100 150 Q ey 200

At At

D= single pulse Ic = 60 A
Th = 80 oC
Vee = +15 \%

i= ijax °C
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Boost
Figure 1 IGBT Figure 2 IGBT
Typical output characteristics Typical output characteristics
Ic = f(Vee) Ic = f(Vce)
200 200
< -
=~ <
150 150
100 100
50 50
0 0
0 1 2 3 4 Vee(V) 5 0 1 2 3 4 Ve (V) 5
At At
t, = 250 15 tp = 250 15
Tj= 25 °C Tj= 125 °C
Ve from 7 Vto 17 Vin steps of 1 V Ve from 7 Vto 17 Vin steps of 1 V
Figure 3 IGBT Figure 4 FWD
Typical transfer characteristics Typical diode forward current as
Ic = f(Vee) a function of forward voltage
I = f(Ve)
40 75
- <
< o
60
30
45
20
30
T)= Tjnac25°C
10
15
T, = Tjnac25°C
T,=25°C
T;=25°C
0 0
0 2 4 6 8B Vee(V) 10 0 ! 2 8 Yovew B
At At
t, = 250 15 tp = 250 15
Ve = 10 \Y
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Boost

Figure 5 IGBT Figure 6 IGBT

Typical switching energy losses Typical switching energy losses
as a function of collector current as a function of gate resistor
E = f(Ic) E = f(Rs)
4 T T _25 T =
@ | | 4 1\'/ off High T
\;E’ : : EonH\ghT g | :
u | | w | |
| | 2 | |
Euu High T
a | | | L
| EoftLow T off Low T
Eon Low T
2
1
0
0 20 20 60 80 lon 100 0 4 8 12 % po(@) 2
With an inductive load at With an inductive load at
T = 25/125 °C Tj= 25/125 °C
Ve = 350 Y Vee = 350 Y
Vge = +15 Y Vee = +15 Vv
Rgon = 4 Q Ic = 50 A
Rgoff = 4 Q
Figure 7 FWD Figure 8 FWD
Typical reverse recovery energy loss Typical reverse recovery energy loss
as a function of collector current as a function of gate resistor
Erec = f(Ic) Erec = f(Rg)
& 3 T T T T T & 25 T T
i L L 1 . z 1 :
o | | | | | rec High T E | |
25 F - — - — -1 - — - - — P g | |
| 2 | |
| |
| | |
2
| I I S S Ereranr__ |
! ErecLowT ' | |
| | |
|
| : :
| | |
| 1
| | |
| | | ErecLowT
| | |
| |
05 | |
| |
| |
L 1 :
| | 0 | |
0 10 20 30 40 50 60 70 80 |9C0( ) 100 0 4 8 12 16 Re (2) 20
With an inductive load at With an inductive load at
T = 25/125 °C Tj= 25/125 °C
Ve = 350 Y Ve = 350 \Y
Vge = +15 Y Vee = +15 \Y
Rgon = 4 Q Ic = 50 A
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Boost

Figure 9 IGBT Figure 10 IGBT

Typical switching times as a Typical switching times as a
function of collector current function of gate resistor
t = f(Ic) t = f(Rg)
e T —————o=—= FT-o————————= 1 T T
| i 4 - = == - = + - - == = e L______ i 77777777777777 o
b -ldoff- — - - - ——— - — d Lo ) ToormEEEEEEREEes b [

t(ps)

|
|
|
‘
0 10 20 30 2 50 60 70 80 e 100 0 4 8 1 16 Ro(@2) 2

0,001 0,001
With an inductive load at With an inductive load at
Tj= 125 °C Tj= 125 °C
Ve = 350 Y Ve = 350 Y
Vge = +15 Y Vge = +15 Vv
Rgon = 4 Q Ic = 50 A
Rgoff = 4 Q
Figure 11 FWD Figure 12 FWD
Typical reverse recovery time as a Typical reverse recovery time as a
function of collector current function of IGBT turn on gate resistor
tr = f(IC) tr = f(Rgon)
0,15 0,6
P 5 Y high T
£ £
= tf high T =
05
0,12
04
0,09
trLowT
03
. /
0,2
tyLow T
0,03
. 01
0,00 0,0
0 10 20 30 40 50 60 70 80 P9(A) 100 0 4 8 12 16 Rgm(2) 20
At At
5= 25/125 °C Ty = 25/125 °C
Ve = 350 Y Vg = 350 Y
Vge = +15 Y I = 50 A
Rgon = 4 Q Vge = +15 Y
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Boost
Figure 13 FWD Figure 14 FWD
Typical reverse recovery charge as a Typical reverse recovery charge as a
function of collector current function of IGBT turn on gate resistor
Qr = f(I¢) Qr = 1';(Rgon)
10 HS
g 2
3 .
o Qurligh T ©
8
6
Qi High T
6
er fLow T
4
4 —_— T Quir
2
2
0 0
0 10 20 30 40 50 60 70 80 9(p) 100 o 4 8 12 16 Ryon(Q) 2
At At
j= 25/125 °C Ty = 25/125 °C
Ve = 350 Y Vg = 350 Y
Vge = +15 Y I = 50 A
Rgon = 4 Q Vge = +15 Vv
Figure 15 FWD Figure 16 FWD
Typical reverse recovery current as a Typical reverse recovery current as a
function of collector current function of IGBT turn on gate resistor
Iprm = f(Ic) Iprm = f(Rgon)
100 100
@ AH\Q)’\T %
= / £
80 80
// Irrm Low T
60 60
) / 40 \
\ IRRM High T
~——
IRRM Low T
20 20
0 0
0 10 20 30 40 50 60 70 80 99(/-\) 100 0 4 8 12 16 Reon(2) 20
At At
5= 25/125 °C Ty = 25/125 °C
Ve = 350 Y Vg = 350 Y
Vge = +15 Y I = 50 A
Rgon = 4 Q Vge = +15 Vv
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Boost
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
dI,/dt,dl./dt = f(Ic) dlo/dt,dl./dt = f(Rgon)
12000 18000
7 dliec/dt ¢ 2 dlec/dt 1
£ 2
2 diydty s dig/dt ¢
3310000 15000
° /
o \
8000 ] 12000
6000 9000
/..-“"'"'. i
4000 || o0 \.,,.
2000 3000
0 0
0 10 20 30 40 50 60 70 80 90| ) 100 0 4 8 12 16 R gon(2) 20
At At
T = 25/125  °C Ty = 25/125 °C
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Figure 19 IGBT Figure 20 FWD
IGBT transient thermal impedance FWD transient thermal impedance
as a function of pulse width as a function of pulse width
Zingn = f(tp) Zingn = f(tp)
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At At
D= tp/ T D= tp/ T
Rengn = 1,40 K/W Ringn = 0,94 K/W Rnn = 2,21 K/W Rinn = 1,48 K/W

IGBT thermal model values

Thermal grease Phase change interface

R (K/W) Tau (s) R (K/W) Tau (s)
0,25 8,1E+00 0,17 5,45
0,22 4,7E-01 0,14 0,32
0,69 9,9E-02 0,47 0,07
0,14 2,0E-02 0,10 0,01
0,05 4,1E-03 0,03 0,00
0,05 4,0E-04 0,03 0,00

copyright Vincotech

FWD thermal model values

Thermal grease Phase change interface

R (K/W) Tau (s) R (K/W) Tau (s)

0,08 2,5E+00 0,05 1,64
0,32 3,3E-01 0,21 0,22
1,23 8,5E-02 0,82 0,06
0,32 1,1E-02 0,21 0,01
0,18 2,1E-03 0,12 0,00
0,09 5,7E-04 0,06 0,00
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Boost
Figure 21 IGBT Figure 22 IGBT
Power dissipation as a Collector current as a
function of heatsink temperature function of heatsink temperature
Prot = f(Th) Ic = f(Tw)
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At At
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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
Prot = f(Th) Ir = f(Th)
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Buck & Boost Inverse Diode
Figure 25 Boost Inverse Diode Figure 26 Boost Inverse Diode
Typical diode forward current as Diode transient thermal impedance
a function of forward voltage as a function of pulse width
Ir = f(V§) Zinn = f(tp)
40 10°
<
it g
é i
g [ ————
30 N M7 |
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10™ /’ /
AR )
. 7
/ D=05
w0—") 0,2
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Tj=25°C 0,01
0,005
0 0.000
10 T T
0 0% ' s 2 2 vew B 10° 10% 10° 102 107 w B g
At At
t, = 250 15 D= tp/ T
Ringn = 3,66 K/W
Figure 27 Boost Inverse Diode Figure 28 Boost Inverse Diode
Power dissipation as a Forward current as a
function of heatsink temperature function of heatsink temperature
Piot = f(Th) Ie = f(Th)
50 25
g g
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40 20
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Thermistor

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

24000 NTC-typical temperature characteristic

RIQ

20000

16000 \

12000

AN

25 50 75 100 T(C) 125

copyright Vincotech 19 10 Jun. 2015 / Revision 4



v

Vincotech

Figure 1 BUCK IGBT
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datasheet

Switching Definitions BUCK IGBT

General conditions

Tj
Rgon
Rgoff

125 °C
4Q
4 Q

Turn-off Switching Waveforms & definition of ¢ 4., t o

Figure 2 BUCK IGBT

Turn-on Switching Waveforms & definition of ¢ ., tgo,

(tg.x = integrating time for E ,4) (tgon = integrating time for E )
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IC (100%) = 30 A IC (100%) = 30 A
tdoff = 0,12 us tdon = 0,05 us
tE o = 0,26 us tEo, = 0,09 us
Figure 3 BUCK IGBT Figure 4 BUCK IGBT
Turn-off Switching Waveforms & definition of ¢, Turn-on Switching Waveforms & definition of ¢,
120 300
% fitted %
e le
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80 200 -
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Switching Definitions BUCK IGBT
Figure 5 BUCK IGBT Figure 6 BUCK IGBT
Turn-off Switching Waveforms & definition of ¢y Turn-on Switching Waveforms & definition of ¢y,
120 120
% Ic 10 = % Eon
100 100 —
Pon /
80 80
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Poff (100%) = 21,01 kw Pon (100%) = 21,01 kw
Eoff (100%) = 0,39 mJ Eon (100%) = 0,35 mJ
tE o = 0,26 us tEo, = 0,09 us
Figure 7 BUCK FWD

Turn-off Switching Waveforms & definition of ¢,
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Switching Definitions BUCK IGBT

Figure 8 BUCK FWD
Turn-on Switching Waveforms & definition of ¢, Turn-on Switching Waveforms & definition of ¢y,
(to . = integrating time for Q,,) (t grec= integrating time for E..)
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Measurement circuits

BUCK stage switching measurement circuit BOOST stage switching measurement circuit
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Switching Definitions BOOST IGBT

General conditions

Tj
Rgon
Rgoff

Figure 1 BOOST IGBT

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

datasheet
124 °C
4Q
4Q
Figure 2 BOOST IGBT

Turn-on Switching Waveforms & definition of ¢ ., tgo,
(tgon = integrating time for E ;)
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Figure 3 BOOST IGBT Figure 4 BOOST IGBT

Turn-off Switching Waveforms & definition of ¢,

Turn-on Switching Waveforms & definition of ¢,
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Switching Definitions BOOST IGBT
Figure 5 BOOST IGBT Figure 6 BOOST IGBT
Turn-off Switching Waveforms & definition of ¢y Turn-on Switching Waveforms & definition of ¢y,
120 120
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Figure 7 BOOST FWD
Turn-off Switching Waveforms & definition of ¢,
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Switching Definitions BOOST IGBT

Figure 8 BOOST FWD Figure 9 BOOST FWD

Turn-on Switching Waveforms & definition of ¢, Turn-on Switching Waveforms & definition of ¢y,
(to . = integrating time for Q,,) (t grec= integrating time for E..)
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Measurement circuits

BUCK stage switching measurement circuit BOOST stage switching measurement circuit
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Ordering Code and Marking - Outline - Pinout

Version Ordering Code in DataMatrix as | in packaging barcode as
w/o thermal paste 12mm housing solder pin 10-FZ06NRA060FU-P967F08 P967F08 P967F08
w/o thermal paste 12mm housing Press-fit pin 10-PZ0O6NRAO60FU-P967F08Y P967F08Y P967F08Y
Pin table
Pin X v 684
1 36 0 659
2 307 0
3 278 0
A 2 0
5 192 0 e —— —m
1T @ 0 o " loPo®  ooa @
| 0 I
7 0 0 o )
(l -
8 0 29 o 0
] 0 99 OWO 02
i ” — Hl—s— — 4'—@ — - o
0 0 27 (] 21 - -
o AN
1 0 155 jans — N\
= i 8 |
2 0 97 (<] ~ @9
- - - Y Ii I——q o/ of 0’0 0’0o’ =
16 10,1 226 L ]
3 79 26 -
3 208 26 168
7 778 26
8 307 26
9 36 26 [ 55 £0.2 -
20 36 48 574
21 36 82
DC+ 15, 16

T5
19 G5.—IK} b13

18 S5 @——¢

ﬁ' A D1
T
D5 5 Ci1_||:} D9

1
13 a—-=e$
GND 6, 14 —¢ S1 Line 9, 10, 11
T2
D6 AN s G.Z_ll:} D10
7 a——2ey
S2 A D2
T6
1 G6 -—IK} D4
2 S6 @—¢ tH
) T
pin 3 and 17 are NOT | |
NTC1 NTC2
CONNECTED DC- 4,5 20 21
ID Component Voltage Current Function Comment
T5,T6 IGBT 650V 30A Buck switch
D3,D4 FWD 600V 30A Buck diode
T1,T2 IGBT 600V 50A Boost switch
D1,D2 FWD 1200V 18A Boost diode
D13,D14 FWD 600V 10A Buck inverse diode
D9,D10 FWD 600V 10A Boost inverse diode
T NTC
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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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