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Target Applications

e solar inverter
e UPS

e 10-FZ06NPAO70FP-P969F

e 10-FOO6NPAO70FP-P969F09
® 10-PZO6NPAO70FP-P969FY

e 10-POO6NPAQ70FP-P969F09Y

Maximum Ratings

Tj=25T, unless otherwise specified

Parameter Symbol Condition Value Unit
Buck IGBT
Collector-emitter break down voltage Ve 600 \%
T,=80C 44
DC collector current Ic T=T;max " A
T.=80C 59
Repetitive peak collector current Icpuise t, limited by T;max 240 A
T,=80C 71
Power dissipation per IGBT Prot Ti=Timax ' w
T.=80C 108
Gate-emitter peak voltage Vee +20 \Y
t T£150C
Short circuit ratings sc ! 5 Hs
Vee Vee=15V 390 \
Maximum Junction Temperature Tjmax 150 T
Buck FWD
Peak Repetitive Reverse Voltage Veru T=25T 600 \%
Tp=80C 27
DC forward current | T=Tjmax A
F = T.=80C 37
Repetitive peak forward current IerM tp limited by Tjmax T,=100C 105 A
Tp=80C 50
Power dissipation per Diode P, T=Tjmax w
pationp ot = T,280T 75
Maximum Junction Temperature T;max 175 T
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Maximum Ratings

Parameter Symbol Condition Value Unit
Buck MOSFET
Drain to source breakdown voltage Vbs 600 \%
Tp=80C 16
DC drain current | T=T;max A
° = T.=80C 21
Pulsed drain current Ippuise t, limited by Tjmax Tc=25T 93 A
T,=80C 54
Power dissipation P, T=T;max w
P o = T,=80C 97
Gate-source peak voltage Vgs +20 \%
Maximum Junction Temperature T;max 150 T
Boost IGBT
Collector-emitter break down voltage Vce 600 \%
T,=80C 57
DC collector current Ic T=T;max " A
T.=80C 75
Repetitive peak collector current Icpuls t, limited by Tymax 225 A
N T,=80C 85
Power dissipation per IGBT Piot T=T;max n W
T.=80C 129
Gate-emitter peak voltage Vee +20 \%
t T<150C
Short circuit ratings sc ! 6 Hs
Vee Vee=15V 360 \%
Maximum Junction Temperature Tijmax 175 T
Boost Inverse Diode
Peak Repetitive Reverse Voltage VrrM T.=25C 600 \%
Tp=80C 2
DC forward current | T=T;max A
F = T.=80C
Tp=80C 21
Power dissipation per Diode P, T=T;max w
pationp ot = T,280T
Maximum Junction Temperature T;max 150 T
Boost FWD
- T=25C
Peak Repetitive Reverse Voltage VRRM 1200 \%
T,=80C 20
DC forward current I Ti=Timax n A
T.=80C 28
Repetitive peak forward current IFRM t, limited by Tymax 70 A
N A T,=80C 34
Power dissipation per Diode Piot T=T;max n W
T.=80C 52
Maximum Junction Temperature Tijmax 150 T
copyright Vincotech 2 Revision: 6
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Maximum Ratings

Tj=25T, unless otherwise specified

Parameter Symbol Condition Value Unit

Thermal Properties

Storage temperature Tsig -40...+125 T

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

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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Characteristic Values

Parameter Symbol Condit ions Value Unit
V. [V] or Ic [A] or
V,
VGEm " VeeMor  |Ic[ATor u Min Typ Max
s Vos[V] Io [A]
Buck IGBT *
Gate emitter threshold voltage Veewm |VCE=VGE 0,00025 %fig;ﬁc 45 5.2 7 \%
- ) Tj=25C 1 2,32 2,9
Collector-emitter saturation voltage Vee(san 15 70 Ti=125C 209 \%
- ) ) . Tj=25C 250
Collector-emitter cut-off current incl. Diode lces 0 600 Ti=125C UA
o Tj=25C 300
Gate-emitter leakage current lces +20 0 Ti=125C nA
Integrated Gate resistor Ryint none Q
Input capacitance ** Cies 4+4,7 nF
Output capacitance Coss f=1MHz 0 25 Tj=25TC 400
pF
Reverse transfer capacitance Crss 200
Gate charge ** Qgate +15 Tj=25TC 225+70 nC
Thermal grease
Thermal resistance chip to heatsink per chip Rinn  [thickness<50um 0,99 Kiw
A =1W/mK
* see dinamic characteristic at Buck M osFET
**additional value stands for built-in capacitor
Buck FWD
. Tj=25TC 1 1,48 1,8
Diode forward voltage Ve 24 Ti=125C 158 \%
Tj=25C 600
Reverse leakage current Iy 600 Ti=125C LA
Tj=25C 42
Peak reverse recovery current IRrRM Ti=125C 34 A
. Tj=25C 9
Reverse recovery time tr Ti=125C 9 ns
- Tj=25C 0,121
Reverse recovered charge Qn Rgon=8 Q 350 40 Ti=125C 0121 uc
di(rec)max Tj=25T 13108
Peak rate of fall of recovery current Tdt Ti=125C 10427 Alus
Tj=25C 0,011
Reverse recovered energy Erec Ti=125C 0012 mWs
Thermal grease
Thermal resistance chip to heatsink per chip Rinn  [thickness<50um 1,91 Kiw
A =1W/mK
Buck MOSFET
. . . Tj=25TC 109
Static drain to source ON resistance Ras(on) 10 18 Ti=125T 219 mQ
_ Tj=25TC 2,1 3 3,6
Gate threshold voltage Vies)h Vps=Ves {0,001 Ti=125T v
Tj=25TC 200
Gate to Source Leakage Current lyss 20 0 Ti=125T nA
) Tj=25C 60
Zero Gate Voltage Drain Current lgss 0 600 Ti=125T UA
) Tj=25T 92
Turn On Delay Time taony Ti=125¢C 101
- Tj=25T 6
Rise Time & Tj=125C 6 ns
. Tj=25TC 208
Turn off delay time taorr) Rgon=8 Q * Ti=125C 210
- +15 350 40 =
Fall time t  |Rooff=8Q Tj=25C 9
Tj=125C 5
Tj=25TC 0,066
- E j )
Turn-on energy loss per pulse on Ti=125C 0,096 W
Tj=25T 0,100 mws
- E j \
Turn-off energy loss per pulse off Ti=125C 0225
Total gate charge Qq 60 80
Gate to source charge Qgs +15 350 40 Tj=25TC 14 nC
Gate to drain charge Qg 20
Input capacitance Ciss 2800
f=1MHz 0 100 Tj=25T pF
Output capacitance Coss 130
Thermal grease
Thermal resistance chip to heatsink per chip Rinn  |thicknesss50um 1,29 KW
A =1W/mK
** see schematic of the Gate-complex at characteristic figures
copyright Vincotech 4 Revision: 6



' . 10-FZ0O6NPAO70FP-P969F/ 10-FOO6NPAO070FP-P969F09
VI n C 0 t e C h 10-PZO6NPAO70FP-P969FY/ 10-POO6NPAO70FP-P969F09Y

Characteristic Values

Parameter Symbol Condit ions Value Unit
V. [V] or Ic [A] or
V,
VGEm " VeeMor  |Ic[ATor u Min Typ Max
s Vos[V] Io [A]
Boost IGBT
. - Tj=25C 5 58 6,5
Gate emitter threshold voltage Veem |Vee=Vee 0,0012 Ti=125C \Y
i . Tj=25TC 1 1,49 21
Collector-emitter saturation voltage Veg(san 15 70 Ti=125C 16 \%
- e : Tj=25C 0,03
Collector-emitter cut-off incl diode lces 0 600 Ti=125C mA
o Tj=25C 650
Gate-emitter leakage current lces 20 0 Ti=125C nA
Integrated Gate resistor Ryint none Q
) ) Tj=25C 37
Turn-on delay time tacon) Ti=125C 35
. Tj=25C 13
Rise time t Tj=125C 16 ns
) ) Tj=25C 459
Turn-off delay time taofry Rgon=8 O Ti=125C 500
5 £15 350 40 =
Fall time t Rgoff=8 Q TJ_—25°C 83
Tj=125C 106
Turn-on energy loss per pulse Eon TJ_fZS"C 0,81
Tj=125C 1,11
Ti=25C 1.35 mws
Turn-off energy loss per pulse Eqif Ti=125C 171
Input capacitance Cies 4620
Output capacitance Coss  |f=1MHz 0 25 Tj=25TC 288 pF
Reverse transfer capacitance Crss 137
Gate charge Qaate 15 480 75 Tj=25TC 470 nC
Thermal grease
Thermal resistance chip to heatsink per chip Rinn  [thickness<50um 1,11 Kiw
A =1W/mK
Boost Inverse Diode
. Tj=25TC 9,07
Diode forward voltage Ve 20 Ti=125C 943 \%
Thermal grease
Thermal resistance chip to heatsink per chip Rinn  |thicknesss50um 4,36 KW
A=1W/mK
Boost FWD
. Tj=25TC 1,5 2,44 35
Diode forward voltage Ve 30 Ti=125C 201 \Y
Tj=25TC 100
Reverse leakage current I, 1200 Ti=125T HA
Tj=25T 80
Peak reverse recovery current IrrM Ti=125C 100 A
) Tj=25T 33
Reverse recovery time tr Ti=125¢C 109 ns
- Tj=25C 2,7
Reverse recovered charge Qn Rgon=8 Q 350 40 Ti=125T 6 uc
di(rec)max Tj=25TC 11226
Peak rate of fall of recovery current It Ti=125T 8793 Alus
Tj=25TC 0,61
Reverse recovery energy Erec Ti=125¢C 152 mWs
Thermal grease
Thermal resistance chip to heatsink per chip Rinn  |thicknesss50um 2,04 KW
A =1W/mK
Thermistor
. Rys Tol. +13% Tj=25T 19,1 22 24,9 kQ
*
Rated resistance R |Tol. 5% Tj=100C 1411 1486 1560 Q
Power dissipation P Tj=25TC 210 mwW
B-value Bzs/100) |Tol. £3% Tj=25TC 4000 K

* see details on Thermistor charts on Figure 2.
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Buc k
Figure 1 MOSFET Figure 2 MOSFET
Typical output characteristics Typical output characteristics
lc = f(Vce) lc = f(Vce)
100 100
80 / 80
60 60
40 / 40
//
20 / 20
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 T Tj= 125 T
Vee from 3V to 19 Vin steps of 2 V Vee from 3V to 19 Vin steps of 2V
Figure 3 MOSFET Figure 4 FWD
Typical transfer characteristics Typical diode forward current as
lc=f(Vag) a funct ion of forward voltage
Ir = f(Ve)
30 50
g g
- T, = Tynac25C =
25
40
T,= 25T T)= Tjnac25C
20
30
15
T,=25T 2
10
10
5
0 0
0 1 2 3 4 5 6 Vee (V) 7 0 05 1 15 2 25 3 Ve(V) 35
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 IGBT gate resistor
E =f(lc) E =f(Rg)
10 05
£ 2
E E Eon High T
w w
Eot igh 7
08 04
06 03
|_— Eoff righ T
Eaﬂ Low T
Em Low T
o4 Eoff Low T 02
/n High T
02 01 1
/ Eonton T
0,0 0,0
0 20 40 60 1A 80 0 10 20 30 Row) 40

With an inductive load at

Ti= 25/125 T IGBT gate
Vee = 350 \Y

Vee = +15 \% . MOE gate
Rgon: 8 Q Gate driver 47 01
Rgoﬁz 8 Q emitter-source
Figure 7 EWD

Typical reverse recovery energy loss
as a function of collector current

With an inductive load at

Ti= 25/125 T IGBT gate
Vee = 350 v
Vge= +15 \%
Ic= 40 A cate

- emitter;source
Figure 8 FWD

Typical reverse recovery energy loss
as a function of gate resistor

Erec = f(lc) Erec = f(RG)
0,020 0025
g £
w w
0,020
0,015
0015
Erec igh T ! Erec vigh T
0,010 I
— 0,010
Erec Low T
I
Erec Low T
0,005
0,005
0,000 0,000
0 20 40 60 L) 80 0 10 20 30 Ro(W) 40
With an inductive load at With an inductive load at
Tj= 25/125 T Ti= 25/125 T
Vee= 350 \% Vee= 350 \%
Vge = +15 \% Vge = +15 \%
Rgon 8 Q Ic= 40 A
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Figure 9

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

MOSFET

Figure 10 MOSFET

Typical switching times as a
function of gate resistor

t=f(Rg)

g
Q

0

1,00

0,00 0,00
0 20 60 1e(A) 80 0 10 20 30 Re(W) 40
With an inductive load at With an inductive load at
Tj= 125 T Tj= 125 T
Vee = 350 \Y Vee = 350 \Y
Vee= +15 \Y Vee= +15 \Y
Rgon = 8 Q lc= 40 A
Ryoft = 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
e = f(|C) e = f(Rgon)
0012 0016
trbigh 7 Lo high T
0,009 0012
b Low T // trLowT
0,006 0008 —#
0,003 0,004
0,000 0,000
0 2 40 60 1A 80 0 10 20 30 R yon(W) 40
At At
Tj= 25/125 T T= 25/125 T
Vee = 350 \Y Vg = 350 \Y
Vee = +15 \ le= 40 A
Rgon = 8 Q Vee= +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
er = f('c) er = f(Rgon)
015 018
g g
7 Quriowt 7
0,15
012
Qrr High T
012 Qrr igh T
\
009 QrrtowT
0,09
0,06
006
0,03
0,03
0,00 0
0 20 40 60 e 80 0 10 20 30 Rgn(Q) 40
At At
Tj= 25/125 T T= 25/125 T
Vee = 350 \Y Vg = 350 \Y
Vee= +15 \Y Ie= 40 A
Rgon = 8 Q Vee= +15 \Y
Figur e 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)
50 60
< <
H 3
= o \
40 /_\\
/ IRRM Low T \\\
40
30
IrrM High T
30
IRRM Low T
20
20 \\
Irrm High T
10
10
0 0
0 20 2 60 RS 0 10 2 0 Ren(W) 40
At At
Tj= 25/125 T T= 25/125 T
Vee = 350 \Y Vg = 350 \Y
Vee = +15 \ le= 40 A
Rgon = 8 Q Vee= +15 \Y
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Buck
Figure 17 FWD Figure 18 FWD
Typical rate of fall of forward and reverse recovery curre nt Typical rate of fall of forward and reverse recovery current
as a function of collector current as a function of IGBT turn on gate resistor
dly/dt,dlec/dt = f(IC) dlo/dt,dlrec/dt = f(Rgon)
& 15000 . 20000
3 3
< <
s el 1 s
5 12000 e 5 16000
P diy/dt g 7
4000 ol dlec/tiign v 12000
- -,-.- "-'_-_____..-
” = dig/dtygn 1
6000 = 8000
- liec/dtyign v
3000 4000 -
..  dlg/dt gy 7
dlo/dtiign
0 0
0 20 40 60 1e(A) 80 0 10 20 30 R gon(W) 40
At At
Tj= 25/125 T T= 25/125 T
Vee = 350 \Y Vg = 350 \Y
Vee= +15 \Y Ie= 40 A
Rgon = 8 Q Vee = +15 \Y

Figur e 19 IGBT

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)
102 ho® ho 20 ho? o 1¢° 10"
: g
z <
N
H—
___/’/==/
= u ] //
= H 7
L A
i
I / D=05 D=0,5
p 02 02
A 1 A f
7 01 ¥ 041
0,05 0,05
0,02 I 0,02
— / 0,01 // 0,01
I " 0,005 g 0,005
0.000
// ) | | 0.000 |
tp (s) 10° 10 10° 107 10" 100 65O o
At At
D= t/T D= /T
Rthan = 0,99 KW Rinn = 1,91 KIW

IGBT thermal model values

R (C/W)  Tau(s)

0,06 9,7E+00
0,18 9,9E-01
0,56 1,6E-01
0,14 2,4E-02
0,05 1,6E-03
copyright Vincotech

10

FWD thermal model values

R (C/W) Tau (s)

0,10 3,8E+00
0,32 5,7E-01
0,91 1,0E-01
0,38 1,4E-02
0,21 2,0E-03
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Figure 21

Buck

Power dissipation as a
function of heatsink temperature

IGBT

Collect or current as a

10-FZO6NPAQO70FP-P969F/ 10-FOO6NPAQ70FP-P969F09
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Figure 22 IGBT

function of heatsink temperature
P = f(Th) Ic = f(Th)
160 80
B ~
E <
o L
120 60 4
80 40
40 20
0 i 0
0 50 200 0 50 100 Ty(°C) 200
At At
Tj= 150 T T= 150 T
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
Pio = f(Th) e =f(Th)
100 50
B <
K =
80 40
60 30 +
40 20 4
20 10
[} . 0
0 50 0 50 100 Tn(°C) 200
At At
T= 175 T T= 175 T
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Buck
Safe operating area as a function Gate voltage vs Gate charge
of collector-emitter voltage
lc=f(Vee) Vee = f(Qy)
10° 15
3 P - 3
1 ~ N 12,5 /
— — — “‘ T60ub
~ S~ N \\
A\\ SN \\ =~ ‘\‘ 200V /
e S N N 104
od TN 100 N 10ms 1ms
o o N \‘\ / aoov
\\\\ ™ N 75
\‘\ ~N \\
10°) N \‘ \\ /
\ 5
\ N
N
107 2,5
0 ! ! :
1@ o o VerV) ) 0 50 100 150 200 250 g, (nc) 300
At At
D= single pulse lorer=1MA, R =15Q
Th= 80 °C
Vge = +15 \%
Tj = ijax °C
MOSEFET transient thermal impedance Gate voltage vs Gate charge
as a function of pulse width
Zingn = f(ty) Vee = f(Qg)
10'] 104
S /
g >9 7
i J
120V,
108 =il 1
L 480V
2 61
g J
L T /] 5 /
D=05 4
A
// 0,2 /
7
10 7 0,1 3
4 0,05
0,02 2
0,01
L 0,005 .
0.000
/
i 0
10 0 10 20 30 40 50 60
10° 10* 10° 107 10" w e g Q,y(nC)
At
D= /T Ic= 18 A
RithH = 1,29 K/wW

MOSFET thermal model
R (C/W) Tau (s)

0,09 9,2E+00
0,27 1,3E+00
0,53 2,1E-01
0,27 4,0E-02
0,08 4,8E-03
0,05 4,7E-04
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Boo st
Figure 1 IGBT Figure 2 IGBT
Typical output characteristics Typical output characteristics
lc = f(Vce) lc = f(Vce)
% 100
1/ <
S <
~ 80 ©
)/ .
70
60
60
50
40
40
30
20 2
10
0 0
0 1 2 Vee (V) 3 0,0 10 20 Vee (V) 30
At At
th= 250 'S th= 250 'S
Tj= 25 T Tj= 125 T
Vge from 7V to 17 Vin steps of 1 V Vee from 6V to 16 Vin steps of 1 V
Figure 3 IGBT Figure 4 FWD
Typical transfer characteristics Typical diode forward current as
I = f(Ver) a funct ion of forward voltage
Ir = f(Ve)
40 100
<
> <
/ 80
30
60
20
40
10 Tj= Tima25C
Tj=25C 20
T = Tinac25C T,;= 25T
[} [}
0 2 4 6 8 Ve (V) 10 0 1 2 3 4 Ve (V) 5
At At
th= 250 'S th= 250 'S
Vee = 10 \Y
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Boo st

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 =1f(lc) E =f(Rg)
5 30 T T T 5 3° T T T T
2 I I I Eqft tigh T = I I I I
E | | | o E | | | |
w I I I I I I I
w
25 I I I 3 I I I I
I I | I I I
I I | EofiLow T I I I £
| | | | off Low T
I I I |
20 | | | Eon righ T |
I I I
I I
I I
E 7] S ! e
I
I
I
|
T F
|
I
| I
05 | I
I I
I I
I I
L L
00
o 2 % I Ly @ 0 5 10 15 20 25 30 Rg(R) 35
C

With an inductive load at

T,= 25/125 T
Vee= 350 %
Vee = 15 %
Rgon = 8 Q
Rgoft = 8 Q

Figure 7 IGBT

Typical reverse recovery energy loss
as a function of collector current

With an inductive load at

T,= 25/125 T
Vee= 350 %
Vee= 15 v
Ie = 40 A

Figure 8 IGBT

Typical reverse recovery energy loss
as a function of gate resistor

Erec = f(lc) Erec = f(RG)
25 ; ; 20
2 | | &
Erec hi
LET } : High T E
| | w
2 - - - - - - - T
| 15
|
|
| Erec vigh T
15
10
Erec Low T
1
Erec Low T
05— — e
05
0 00
0 20 40 60 e & 0 10 20 30 Re (2) 40
With an inductive load at With an inductive load at
Tj= 25/125 T Ti= 25/125 T
Vg = 350 \% Vee= 350 \%
Vee= 15 \% Vee = 15 \
Rgon = 8 Q lc= 40 A
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Boo st

Figure 9 IGBT
Typical switching times as a

function of collector current

t=1(lc)

Figure 10 IGBT

Typical switching times as a
function of gate resistor
t=1(Rg)

10

t(us)

01

0,01

|
1
0 5 10 15 20 25

| | | |
0,001 L L L L L L 0,001
0 10 20 30 40 50 60 70 1c(A) 80 30 Re(2) 35

With an inductive load at With an inductive load at
Tj= 125 T Tj= 125 T
Vee = 350 \Y Vee = 350 \Y
Vee= 15 \% Vee = 15 \
Rgon = 8 Q Ic = 40 A
Rgoﬁ = 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(RQOH)

015 020

012 016

=ty High T
/ tr high T /
0,09 0,12
0,06 0,08
t" Low T
003 004 //—/_ brtow T
0,00 000
0 20 2 60 @ 80 ° 10 » % RenW) 0
At At
Tj= 25/125 T T= 25/125 T
Vee = 350 \Y Vg = 350 \Y
Vee = 15 \ le= 40 A
Rgon = 8 Q Vee= 15 \Y
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Boo st
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
er = f('c) er = f(Rgon)
10 8
[ ~
5: Qrrhigh T E
© S
8 Qrr igh T
6
6
4
er Low T
4
QU Low T
2
2 /
[ 0
0 20 40 60 Y 0 10 20 30 Ryn(@) 40
At At
Tj= 25/125 T T= 25/125 T
Vee = 350 \Y Vg = 350 \Y
Vee= 15 \Y Ie= 40 A
Rgon - 8 Q VGE = 15 \%
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)
150 150
< <
z B
= Irrm High T -
120 120
IRRM Low T \
% %
f~—— Irru High T
60 60
/ IrRM Low T
30 30
o 0
] 20 40 60 o © 10 20 20 Ry (W) 20
At At
Tj= 25/125 T T= 25/125 T
Vee = 350 \Y Vg = 350 \Y
Vee= 15 \Y Ie= 40 A
Rgon = 8 Q Vee= 15 \Y
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Boost

Figure 17
Typical rate of fall of forward and reverse recovery curre nt
as a function of collector current

dlg/dt,dles/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

dlgfdt,dlec/dlt = (Rgen)

14000 16000
z diye/dlt 2
3 rec Low T 3 \
§ 12000 I § 14000
E // Al E
3 3
| _— 12000
10000 \\ dlrec/dlty o 7
10000
8000 \dlvec/d[mgh T
8000
6000
digfdt gy 6000
4000
4000
dig/dltgn v .
2000 2000 lo/dltyiign
0 0
o 2 2 0 L) a0 0 5 10 15 20 25 O B
At At
Ti= 25/125 T T = 25/125 T
Vee= 350 \% Vg= 350 \%
Vee = 15 \% le= 40 A
Rgon = 8 Q VGE = 15 \%

Figure 19 IGBT

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" 10'
g g
< <
| L —=
I A I g
10° 10°
L— "
T /7/ —/_’/ //
L— A
— r/ D=05 - d | .
A D=05
A 02 02
10* 4/ 0,1 1] 10* 0: 1 1
7~ 005 —H 0,05 H
0,02 o L 0’02 i
0,01 - 1 ' T
LA ! 0,01
L 0,005 L] 0,005
» 0.000 i 0.000
[ —T I
i L = AT
10° 10* 10° 10? 10" 100 () 10t 10° 10" 10° 10? 10" 10° tp(s) 10
At At
D= tp/T D= tp/T
Ringn = 1,11 KIW Ripgn = 2,04 KIW
IGBT thermal model values FWD thermal model values
R (C/W)  Tau(s) R (C/W) Tau (s)
0,06 9,9E+00 0,04 9,8E+00
0,22 1,2E+00 0,21 1,0E+00
0,59 1,4E-01 1,12 1,5E-01
0,17 2,2E-02 0,42 3,7E-02
0,03 2,7E-03 0,17 4,4E-03
0,04 2,7E-04 0,08 6,1E-04
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Boost

Figure 21 IGBT

Power dissipation as a
function of heatsink temperature

Figure 22 IGBT

Collect or current as a
function of heatsink temperature

P = f(Th) Ic = f(Tn)
_160 100
= =
5 <
T 10 3
80
120
100 .
80
40 4
60
40
20 4
20
] . . 0 . !
o 50 100 150 T#(°C) 200 0 50 100 150 To(°C) 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
Pio = f(Th) e =f(Th)
80 40
5 <
£ -
60 30
40 20
20 10
[} . . 0 :
0 50 100 150 Th (°C) 200 0 50 100 150 Th (°C) 200
At At
T= 150 °C T= 150 °C
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Boost

Figure 25

Typical diode forward current as
a function of forward voltage

Ir = f(Ve)

Boost Inverse Diode

Figure 26 Boost Inverse Diode

Diode tr ansient thermal impedance
as a function of pulse width
Zingn = f(tp)

50

I (A)
\

40

30

20

10

Zinye (KIW)

1l | —4
=

10° 0’1 |
0,05 il
0,02 —H
10 / 0,01 1
0,005
T,=25C ( m
! )= Tjnac25C 0.000
. ) TR
0 3 6 9 12 15 VFV) g8 105 104 10° 107 10 W BO g
At At
t= 250 us D= tp/T
Rinan = 4,36 KIw
Figure 27 Boost Inverse Diode Figure 28 Boost Inverse Diode

Power dissipation as a
function of heatsink temperature

Forward current as a
function of heatsink temperature

Pio = f(Th) e =f(Th)
40 5
s <
5 =
4
30
3
20
2
10
11
0 0
0 50 100 150 Th (°C) 200 0 50 100 150 Th (°C) 200
At At
T = 150 °Cc T = 150 °Cc
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Thermistor
Typical NTC characteristic Typical NTC resistance values
as a function of temperature
Rt =1(T)
-typi isti 1.1
21000 NTC-typical temperature characteristic _ @[ Bogio &E?_EB [Q]
RT) =R

20000 \
16000 T Reom Rein Rimo ARR

\ [Cl Q] Q] Q] [£%]
-55 2089434,5 | 15064954 | 2672373,6 27,9

12000 0 71804.2 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

8000 30 17723,3 15512,2 199344 12,5
60 5467,9 4980.6 59551 8,9

70 3848,6 3546 41511 7.9

4000 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 3,3

25 50 75 100 T(C) 125
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Switching Definitions BUCK MOSFET

General conditions

T = 125
Rgon icaT = 8Q Rgon mosreT = 0Q
Ryoft iaT = 8Q Ryoft mosreT = 47 Q
Figure 1 Output inverter IGBT Figure 2 Output inverter IGBT
Turn-off Switching Waveforms & definition of t doff » LEoff Turn-on Switching Waveforms & definition of t 4o, teon
(teor = integrating time for E %) (tgon = integrating time for E ;)
160 200
140 180 1
120

160 A
Laoft “
7W«/\,’\WAM I } \
50 Voe oo N V Vee g% 120 I
% Vee
100 4 v
%60 - \
Vee 80 -
0 teort / V[\VI\\}I\ t GE
\j\/’\_/ 60 o
|
20 | u 100
40
le
0 e \

20
I 1% Vee1o% _,./ | | Veeaw
220 4 0 VMoo — L
tEon
40 T it T 20 T
-0,1 0 0,1 . 0,2 0,3 0,4 3,9 4 ,4'1( 42 43
time (us) time(us)
Vee (0%) = -15 \ Vee (0%) = -15 \%
Ve (100%) = 15 v Ve (100%) = 15 \
Vc (100%) = 700 \Y V¢ (100%) = 700 \Y,
Ic (100%) = 40 A Ic (100%) = 40 A
Lot = 0,21 us tdon = 0,10 us
teoft = 0,22 us teon = 0,12 us
Figure 3 Output inverter IGBT Figure 4 Output inverter IGBT
Turn-off Switching Waveforms & definition of t ¢ Turn-on Switching Waveforms & definition oft |
160
180
140
160
120
140
o A AR A
. A VIRY
vV,
\ V' e 100 3 <
%60 Ic 60% 77|cgo%
\\ % 80 \
40 I \
/ \ 'C 40% 60 '
20 tr
_/—/ lc10% 401 ‘ /
0 T~ |
N 20 |
20 Cc10% 71; \/\/\A
0
t
-40 T ! 20
0,15 0,2 0,25 03 0,35 ) ! } ' ' '
time' (us) 4 4,05  time(us) 4,1 4,15 4,2
V¢ (100%) = 700 \Y V¢ (100%) = 700 \Y,
Ic (100%) = 40 A Ic (100%) = 40 A
= 0,01 us t,= 0,01 us
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Switching Definitions BUCK MOSFET

Figure 5 Output inverter IGBT Figure 6 Output inverter IGBT

Turn-off Switching Waveforms & definition of t Eoff Turn-on Switching Waveforms & definition of t g,
120 180
18 | Eon %
80 b 140
60 | o E}/
40
100 4
20 4
|
0
Veea ‘ Leor 60 - Pan
-20
-40
VGElD%
20
-60 1o 1% l 151\/ Veesw
-80 ‘
100 i i -20 . . . :
01 0 0.1 0.2 03 04 3,9 3,95 4 4,05 41 4,15 4.2
time (us) time(us)
Pyt (100%) = 28,08 kw Pon (100%) = 28,08 kw
E,i (100%) = 0,23 mJ Eon (100%) = 0,10 mJ
teoff = 0,22 us teon = 0,12 us

Figure 7 Output inverter IGBT Figure 8 Output inverter FWD

Turn-off Switching Waveforms & definition of t v Turn-on Switching Waveforms & definition of t =~ o
120 - (tor = integrating time for Q )
lg 150 4
80 7—\,—'\,\/\/\_,\/\
ty lg
X 100 r
40 4
QU
Vg i
0 ~—r————— W 50 | A/\/\/. Qrr
% Irrm10% %
40 fitted
T 9D% 0 AV VMR A A At Aaf
Irri100% r
i VA
MNANNANAANA e
-50
-120 V
-160 T T T | -100 . . .
4 4,05 4.1 4,15 42 4,25 43 435 4.4 4 41 42 43 44 ) 4,? 46
time(us) time(us)
Vg4 (100%) = 700 \% 13 (100%) = 40 A
13 (100%) = 40 A Q,; (100%) = 0,12 uc
Irrm (100%) = -34 A ton= 0,47 s
tr = 0,01 MS
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Figure 9

Turn-on Switching Waveforms & definition of t

(terec= integrating time for E o)

Erec

Output inverter FWD

150 4
* Erc
100 [
tErec
Y
50 /\/\/d\/\,./
L dwell) )
Prec
-50 T T
4 4,1 4,2 43 4,4 4,5 . 4,6
time(us)
Prec (100%) = 28,08 kw
E/ec (100%) = 0,01 mJ
tErec = 0,47 MS

Measurement circuits

Figure 11 Figure 1 2

BUCK stage switching measurement circuit

BOOST stage switc hing measurement circuit

100k
R1

“R2

100k

Cg is included in the module
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Ordering Code and Marking - Outline - Pinout

Ordering Code & Marking

20

Version Ordering Code in DataMatrix as in packaging barcode as
without thermal paste 12mm housing 10-FZO6NPAO70FP-P969F P969F P969F
without thermal paste 17mm housing 10-FOO6NPAQ70FP-P969F09 P969F09 P969F09
without thermal paste 12mm housing with pressfit |10-PZ0O6NPA070FP-P969FY P969FY P969FY
without thermal paste 17mm housing with pressfit |10-PO06NPA070FP-P969F09Y P969F09Y P969F09Y
Outline
Pin table - 684 -
Pin X Y ~ "
1 36 0
- ac ac = 18 10 i
2 307 0 E @ °;i o JoPo®  olofod EI :]
3 278 0 °. N
% o !
A 22 0 o,
i O\ = @ IO
5 192 0 o A
e A 5
6 [in 0 1 Ii@ g" ° ofo'  ololo! }I] ¢
7 0 0 EI Y
- X
8 0 29 %8 |
9 0 99
55 £02 i
0 0 127 - . - Solder pin
1 0 155 - 684 _
" 659 o
2 0 197 642 £02
B 0 26 - 388 -
1% 10,1 226 l: @ "112 ‘u. nwsews 017018019
5 17,9 226 @43 »ﬂ
- 2
b L g
16 208 226
e 1= @ A
17 278 226 m =
= f‘ QE;
18 307 226 [} li,—— puiy ‘s 05“1. eanzw
19 36 226 —— T
- X
20 36 %8 8
- 55 £02 .| Pressfit
2 36 82 L. 574 M
Pinout
DC+ 15, 16
17 G3 ._I":_l
19 G5 -T
1g S3.85 I Cg
F. i
G1
12 -—IK
13 @ —
GND 6, 14 ea—9g s1 Line 9,10, 11
3 |
7 a—
S2 .y
[
3 G4.—|l-'_|i
| ey
2 45 Tou] H
1—12?1
NTC1 NTC2

21
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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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