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flow PIM OB + PFC 600V /6 A

e Converter, PFC, inverter in one housing il U,!U Yl J ” | A1
e New high speed IGBT for PFC w1 R l |( N = = @il h{- o "h
x\\ ‘H.‘L‘ : h,u J

e One screw heatsink mounting B \Vl_ ‘ ,‘ ‘,‘ ‘ i“‘ Iore

e Embedded drives

e 10-OBO6PPAOO06RC-L023A09

| =
SCORCON(E) -

Maximum Ratings

7i=25°C, unless otherwise specified
Parameter | Symbol | Condition Value | Unit

Inverter Switch

Collector-emitter break down voltage Veces 600 \
DC collector current Ig Ti=Tjmax T,=80°C 11 A
Pulsed collector current Icpuise tp limited by T;max 18 A
Turn off safe operating area T 150°C, WCE= 600V 12 A
Power dissipation Pt T=T;max Ty=80°"C 39 w
Gate-emitter peak voltage Vee +20) \")
Short circuit ratings \tfiz Eééin:g\; 430 }‘Jj
Maximum Junction Temperature Timax 175 °C
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Parameter | Symbol | Condition Value | Unit
PFC Switch
Collector-emitter break down voltage Vees 650 \"
DC collector current le Ti=Tjmax Ty=80°"C 21 A
Pulsed collector current Icputse tp limited by Tmax 45 A
Turn off safe operating area Tj= 150°C, VCE= 650V 45 A
Power dissipation Piat T=T;max Tw=80°"C 44 w
Gate-emitter peak voltage Vee +20 \"
Maximum Junction Temperature Timax 175 °C
Parameter | Symbol | Conditions Value [ Unit
PFC Diode
Peak Repetitive Reverse Voltage Veru 640 v
DC forward current ¢ T=Tmax Ty=80°C 27 A
Repetitive peak forward current (m 30 A
Non-repetitive peak surge current Iram 60Hz Single Half Sine Wave 45 A
Power dissipation Plat T=Tjmax Ty=80°C 43 w
Maximum Junction Temperature T;max 175 °C
Parameter | Symbol | Conditions Value [ Unit
PFC Switch Protection Diode
Peak Repetitive Reverse Voltage Veru 650 v
DC forward current I T=Timax Ty=80°C 12 A
Repetitive peak forward current (= 12 A
Power dissipation Piot T=Tmax Ty=80°C 32 W
Maximum Junction Temperature T;max 175 °C
Parameter | Symbol | Conditions Value [ Unit
Rectifier Diode
Peak Repetitive Reverse Voltage Veru 1600 v
DC forward current lran T=Tmax Tn=80°C 13 A
Mon-repetitive peak surge current = 60Hz Single Half Sine Wave 150 A
Power dissipation Piot T=Tmax Ty=80°C 4 W
Maximum Junction Temperature Timax 150 °C
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Characteristic Values
Inverter Switch
Parameter Symbol Conditions Value Unit
\Vee M [Vee VI [Ic[A]_[T°C] | Min [ Typ | Max
Static
25 44 5 5.6
Gate emitter threshold voltage Veeith) Ves=Vce 0,00011 125 \"
25 1,68 2,33 242
Collector-emitter saturation voltage Vee(sat) 15 6 125 2,26 \
150 2,39
. 25 2
Collector-emitter cut-off lees 0 600 125 wA
. 25 120
Gate-emitter leakage current Iges 20 0 125 nA
Integrated Gate resistor Rt none Q
Input capacitance Cies 470
Output capacitance Coss [F1MHz 0 25 25 24 pF
Reverse transfer capacitance Crss 14
Gate charge Qgate 15 480 6 25 48 nC
Thermal
) . . Phase-Change
Th | hi h k 41
ermal resistance chip to heatsin RinsH Material A=3 4W/mK 2, Kw
IGBT Switching
25 106
Turn-on delay time tagon) 125 102
Rgof=6401 25 18
Rise time b [Rgon=640 125 22
ns
Turn-off delay time tajorn 12255 E;
+15 400 6 2 P
Fall time s 125 50
Turn-on energy loss per pulse E QrFWD=0.3,C 2 0.160
gy loss per p *  |anFwp=05uc 125 0.241 s
25 0,078
Turn-off energy loss per pulse Eot 195 0112
FWD Switching
25 4
Peak recovery current lrru 125 5 A
Reverse recavery time t 2 192 ns
v " 125 238
difdt=410A/us 25 0.310
Reverse recovery charge Qy difdt=227Als 115 400 6 195 0 531 pc
25 0,086
Reverse recovered energy Erec 195 0138 mWs
di(rec)max 25 58 ;
Peak rate of fall of recovery current Idt 126 45 Alps
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Parameter Symbol Conditions Value Unit
[Vee V1 [VeelV [Ic[A] [T(°C] | Min | Typ | Max
Static
25 3.3 4 47
Gate emitter threshold voltage VGE@h} Vae=Vee 0,0004 195 v
25 1,64 222
Collector-emitter saturation voltage VeE(saty 15 15 125 1.77 v
150 1,80
25 40
Collector-emitter cut-off lcgs 0 650 126 [Ty
25 120
Gate-emitter leakage current laes 20 0 195 nA
Integrated Gate resistor Riint none Q
Input capacitance Cies 930
Output capacitance Coss |FIMHz 0 25 25 24 pF
Reverse transfer capacitance Crss 4
Gate charge Qgate 15 520 15 25 38 nC
Thermal
. . . Phase-Change
Thermal resistance chip to heatsink Rinsn Material A3 4W/mK 214 KA
IGBT Switching
25 15
Turn-on delay time Lajon) 125 17
’ Rgoff=320 25 i
Rise time b |rgan=320 125 11
ns
Turn-off delay time tagern) 12255 12?
18/0 400 6 % 5
Fall time ts 126 4
Turn-on energy loss per pulse Eon QrrFWD=0.24C - 0.137
QrrFWD=0,5pC 125 0,213 s
Turn-off energy loss per pulse = 12255 gg:;
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PFC Diode
Parameter Symbol Conditions Value Unit
dig/dt [Alus] | v, [ie[Al [T, Min | Typ | Max
Static
25°C 1,44 1,77
Forward voltage Ve 15 125°C 1,33 N
180°C 1,29
25°C 0,94
R leak: t 650 A
everse leakage curren m 150°C m
Thermal
. . . Phase-Change
Thermal resistance chip to heatsink Rinn Matarial A=3 4W/mK 219 KAV
FWD Switching
Peak recovery current larm 12255 193 A
. 25 47
Reverse recavery time e 126 64 ns
difdt=465A/us 25 0,238
Reverse recovery charge Q. difdt=436A/s 18/0 400 B 126 0,609 uc
Reverse recovered energy Eree 12255 gg:g miWs
Peak rate of fall of racovery current d\(re;:d}tmax 12255 :?‘; Adps
PFC Protection Diode
Parameter Symbol Conditions Value Unit
dic/dt[Alus] | v,V [ik[A] [T, Min | Typ | Max
Static
25°C 1,73 1,87
Forward voltage Ve 6 125°C 1,59 v
160°C 1,54
25°C 01
R leak t 650 A
everse leakage curren m 160°C m
Thermal
) ) ) Phase-Change
Thermal resistance chip to heatsink Rihn Material A=3 4W/mK 3m KA
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Parameter Symbol Conditions Value Unit
dig/dt [Alus] | v, iefal [T, Min | Typ | Max
Static
25°C 1,04 1,14
Forward voltage Ve 7 125°C 0.97 N
150°C
25°C 20
Reverse leakage current . 1600 150°C WA
Thermal
. . . . Phase-Change
Thermal resistance chip to heatsink per chip Rinn Matarial A=3 4W/mK 2.09 KAV
Thermistor
Parameter Symbol Conditions Value Unit
Ve Ve [IcIAl  [TI°C] Min | Typ | Max
Rated resistance R 25 215 kQ
Deviation of R100 AR/R |R100=1486 Q 100 -45 +45 %
Power dissipation P 25 210 mw
Power dissipation constant 25 3.5 mW/K
B-value B(25/50) 25 3884 K
B-value B(25/100) 25 3964 K
Vincotech NTC Reference F
Parameter | Symbol | Conditions Value Unit
Module Properties
Thermal Properties
Storage temperature Tetg A0 +125 °C
Operation temperature under switching condition Top -4 +{Tjmax - 23) °C
Insulation Properties
Insulation voltage Vie DC voltage t=2s 4000 v
Creepage distance min 12.7 mm
Clearance min 12,7 mm
Comparative tracking index CTl =200
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Inverter Switch Characteristics

Typical output characteristics IGBT Typical output characteristics IGBT

Ic =f(Vc) Ic = f(Vc)
18 ~ 18
s o r =

s . K — ’ 15 7/

. Z

K s

s 2 7 /
12 > 12 7
A Z
& , 7 /

VN

N
AN
\

3 3 7
0 0
0 1 2 3 4 5 0 05 1 15 2 25 3 35 4 45 5
Vee (V) Vee (V)
tp = 250 us 25 OC eseccesccces tp = 250 us
Vee= 15 Vv Tj: 125 °C T = 150 °C
150°C == == = = Vee from 7V to 17 Vin steps of 1 V

Typical transfer characteristics IGBT Transient thermal impedance as a function of pulse width IGBT

Ic =f(Veg) Zuwgn = f(tp)
6 10
< =
* g
° 3
’\T — .
p’
- /’
4 1
12/
3
— 0,5
’ = J—
=1
/T
1 /7 0,02
S— 0,01
0,005
— O
0 0,01 Lol
0 2 4 6 8 10 12 1,00E-04  1,00E-03  1,00E-02 1,00E-01  1,00E+00 1,00E+01  1,00E+02
Vee(V) to(s)
tp = 100 us 25 OC ececccscsces D = /T
Veg = 10 \ Tj: 125 °C R = 2,41 K/W

150 Oc - wm w
IGBT thermal model values

R (K/W) Tau (s)

7,21E-02 2,78E+00
1,73E-01 2,71E-01
1,45E+00 4,23E-02
4,08E-01 1,17E-02
3,14E-01 2,24E-03
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Inverter Switch Characteristics

Gate voltage vs Gate charge IGBT
Ve = f(Qg)
16
s / A
K 120\//
14
/ 480V
12
/
B // /
I
6
4 //
2
0
0 10 20 30 40 50 60
Qg (nC)
At
Ic= 6 A

datasheet

Short circuit withstand time as a function of Vg

Typical short circuit collector current as a function of Vg

tse = f(Vee) Isc = f(VeE)
12 90
2 3 P
= <
- N 80 v
10
\\ 70
8 N 60 //
50 /
\ >
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4 N 30 /
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Veg = 400 Y, Vee < 400 \Y
Ty < 150 oC Ty < 25 oC
Copyright Vincotech 8 08 Feb. 2017 / Revision 3



v
10-0BO6PPAOO6RC-L023A09

datasheet

Vincotech

PFC Switch Characteristics
Typical output characteristics IGBT

Ic =f(Ver) Ic =f(VcE)
50 50 / 7
~ = |~
S_% 45 5_(;45 // A
Z
40 40
/ /
. . ////
30 30 /////
25
25 I/% // //
20 20 / //
15 15 /
10 10
5 5
0
0 5 0 0,5 1 15 2 2,5 3 35 4 45 5
Vee (V) Vee (V)
tp = 250 us 25 OC sevesssceces ty = 250 us
Vee= 15 \% Tj: 125 °C Tj = 150 °C
150°C == = = = Vee from 7V to 17 Vin steps of 1V

Typical transfer characteristics IGBT Transient thermal impedance as a function of pulse width IGBT

Ic =f(Veg) Zwgn = f(tp)
15 10
2 =
$ g
- <
z
12 &
g
1 n
9
6
0,1 H
3
0 0,01
0 1 2 3 7 8 1,00E-04  1,00E-03  1,00E-02  1,00E-01  1,00E+00  1,00E+01  1,00E+02
Vee (V) 5(s)
ty = 100 us 25 OC ecccccsccces D = /T
Vee = 10 \Y Tj: 125 °C R = 2,14 K/W
150°C = = = = IGBT thermal model values
R (K/W) Tau (s)
1,10E-01 1,85E4+00
3,05E-01 2,58E-01
8,44E-01 6,42E-02
4,55E-01 1,26E-02
2,79E-01 3,05E-03
1,45E-01 4,84E-04
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PFC Switch Characteristics
Gate voltage vs Gate charge IGBT
Vee = f(Qg)
15
£ /
12,5 //
130V //
10 /¥
/ / 520V
75
// /
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25 /
0
0 5 10 15 20 25 30 35 40
Qg (nC)
At
Ic= 15 A
PFC Diode Characteristics
Typical forward characteristics FWD Transient thermal impedance as a function of pulse width FWD
Ir = f(VE) Zngs) = f(tp)
_ 50 100
= 2
= 5
g
40 RS = ===
e fﬂ
30
10t
20 D=0,5
1 = = 0,2
= H 01
. = 0,05
10 7 u 0,02
s o | 0,01
A& — 0,005
= 0.000
0 200 102
0 0,5 1 1,5 2 2,5 3 104 103 102 10t 100 10t 102
Ve (V) (s
tp = 250 “S 25 Oc ®sscccsscsnee
Tj: 125 °C D= ty/ T
150°C == == == = Rugs) = 2,19 K/W

Copyright Vincotech

FWD thermal model values

R (K/W)
6,49E-02
1,67E-01
9,76E-01
5,62E-01
3,00E-01
1,17E-01

10

T (s)
4,22E+00

4,66E-01
5,57E-02
1,45E-02
2,81E-03
5,62E-04
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PFC Protection Diode characteristics

Typical forward characteristics

FWD Transient thermal impedance as a function of pulse width FWD
I = f(Vr) Zungs) = f(tp)
_ 18 1ot
= 2
= <
= <
15 g
N 2
12 100 ¥ )
9
D=0,5
6 101 0,2
- " 0,1
] ’/i 0,05
3 - 0,02
[ 0,01
0,005
0.000
0 102
0 0,5 10-5 104 103 10-2 10t 100 10t
£y (s)
ty = 250 us 25 °C
Tj: 125 °C D = ty/T
150°C ™= = == = Rugs) = 3,01 K/W

FWD thermal model values

R (K/W) T(s)

5,15E-02 9,38E+00
9,53E-02 8,91E-01
3,22E-01 1,25E-01
1,35E+00 2,97E-02
8,32E-01 8,19E-03
3,58E-01 1,78E-03
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Rectifier characteristics

Typical forward characteristics

Rectifier Diode

Transient thermal impedance as a function of pulse width

Rectifier Diode

Iz =f(Vr) Zwgs) = f(tp)
21 1o
< z
= 2
= &
18 T
=
o
[l
15 100 - ;=
ya
ya
12 %
4
10t -
6 — -
= -
3 / B
0 102
0 1,5 2 2,5 3 104 103 102 10t 100
Ve (V)
tp = 250 us 25 °C sesescssssse D = fp/ T
Tj: 125 °C Rgs) = 2,09 K/W

150°C == == = =

Diode thermal model values

R (K/W) T(s)

4,86E-02 1,03E+01
1,45E-01 6,91E-01
1,18E+00 6,09E-02
5,40E-01 1,88E-02
1,74E-01 1,96E-03

Thermistor Characteristics

Thermistor typical temperature characteristic

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

NTC-typical temperature characteristic
25000

R(Q)

20000

15000

10000

5000 \

25 50 75 100 125

T(°C)
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Inverter Switching Definitions

Figure 1. IGBT Figure 2. IGBT
Typical switching energy losses as a function of collector current Typical switching energy losses as a function of gate resistor
E = f(lc) E = f(Rq)

505 06

w on w

04 ,/ 08

£ 04
03 on

03
0,2
= 02 / T Toff
oo Eoff o oot [
01 T -'Il'
01
.--.----"'
0 0
0 3 6 9 12 0 64 128 192
1c(A)
With an inductive load at 25 °C With an inductive load at 25 °C
Vee = 400 \ T 125 °C Vee = 400 \ T 125 °C
Vee = +15 Vv 150 °C == == == = Vee = +15 \Y 150°C == = = =
Rgon = 64 Q Ic= 6 A
Repoft = 64 Q
Figure 3. FWD Figure 4. FWD
Typical reverse recovery energy loss as a function of collector current Typical reverse recovery energy loss as a function of gate resistor
Erec = f(Ic) Eree = f(Rc)
.02 0,16
@ —~
2 @
E £ \
u E w
rec
0,16 e \\‘__
012 =
Erec
012 / o,
/ Teenn,,
o AL T TPy
/ Leeoooe Erec 0,08 I T P [ =P
0,08
0,04
0,04
0 0
0 3 6 9 0 64 128 192 256 320
Rs(02)
With an inductive load at 25 °C With an inductive load at 25 °C
Vee = 400 Vv Tj: 125 °C =——— Veg= 400 \ Tj: 125°C
Vee = *15 \ 150°C == = = = Vee= +15 \ 150°C = = = =
R gon 64 Q Ic= 6 A
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Inverter Switching Definitions
Figure 5. IGBT Figure 6. IGBT
Typical switching times as a function of collector current Typical switching times as a function of gate resistor
t = f(lc) t = f(Rq)
1 1
& g t4on
= - e p——— t
doff
taofr
0
01 — — 01 P
tdon D i it
‘s»‘;_ 'I I,
\;‘“ Z
— = = i
)-—'—-'__'-
t f
0,01 0,01
0,001 0,001
3 6 12 64 128 192 256 320
Ra(@) Rs(€2)
With an inductive load at With an inductive load at
T = 125 °oC Ty = 125 °oC
Ve = 400 \ Ve = 400 \Y
Vee = *15 \ Vee = *15 Vv
Rgon = 64 Q Ic= 6 A
Roft = 64 Q
Figure 7. FWD

Typical reverse recovery time as a function of collector current

Figure 8.

FWD
Typical reverse recovery time as a function of IGBT turn on gate resistor
tre = f(lc) tre = f(Rgon)
__ 04 0,4
é : / b
03 0,3 /
L~
_’___._—-’"’—'""" o
ost .._.-_....-..-.-----.....-..... tr
02 — sttt = tn 02 // - anee”?
..-—"". oo °
01 e 01
0 0
0 3 6 9 12 0 64 128 192 256 320
le(A) Rorl2)
At Veg= 400 vV 25 OC secsecssscenes At Vs 400 Vv 25 OC eseesccssscese
Vee = *15 \ Ty 125 °C Vee = +15 \ Tj: 125°C
Rgon = 64 Q 150°C = == == == Ic= 6 A 150°C = = = =
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Inverter Switching Definitions
Figure 9. FWD Figure 10. FWD
Typical reverse recovery charge as a function of collector current Typical reverse recovery charge as a function of IGBT turn on gate resistor
Qr =f(Ic) Qrr = f(Rgon)
__ 08 0,6
g g
6 Q O:' QI’I’
m
: // 045
04 / 03 Setenn,,, " TYWTTIETITSTTITY speesesee®’’] Qn
/ casmfeseset Qrr
...—-""'.-"
...-""-
02 —— 015
0 0
0 3 6 9 12 0 64 128 192 256 320
Ic(A) Roor(Q)
At Veg= 400 Vv 25 °C e At Vees 400 Vv 25 °C .
Vee = +15 \ Tj: 125 °C = Vee = +15 \ T 125°C
Rgon = 64 Q 150°C == = = = Ic= 6 A 150°C == = = =
Figure 11. FWD Figure 12. FWD
Typical reverse recovery current as a function of collector current Typical reverse recovery current as a function of IGBT turn on gate resistor
Irrm = f(Ic) Irrm = F(Rgon)
~ 6 10
< <
/ B ‘
45 > pyer T
o cessssssnessess |
o pesesese=® RRM
6
3
|
4 RRM
IRrRM
15
2
0 0
0 3 6 9 12 0 64 128 192 256 320
1c(A) Reor(2)
At Vee= 400 Vv 25 °C e At Vee= 400 Vv 25 °C
Vee = *15 Vv T 125 °C Vee = +15 \Y T 125 °C
Rgon = 64 Q 150°C = = = = Ic= 6 A 150°C = = = =
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Figure 13. FWD Figure 14. FWD
Typical rate of fall of forward and reverse recovery current as a function of Typical rate of fall of forward and reverse recovery current as a function of
collector current dlo/de,dl rec/dt = f(Ic) IGBT turn on gate resistor
7 500 ~ 1000
9 » -
< dlo/dt t: = g dlo/dt =
= il
5 dlec/dt 3 dlec/dt =
400 e S 800
--—-—--"'-"-— S,
"-—---..- “‘\
e I I \\.‘.‘
300 — =T 600 B
e B R
-_-__,--' e
u“"’
200 e 400
100 200
e ——— —.-_—-.-—'""
————
0 0
0 3 6 9 12 0 64 128 192 256 320
Ic(A) Roor(€2)
At V= 400 v At Vee= 400 v
Vee = *15 \ Vee = *15 \Y
Rgon = 64 Q Ic= 10 A
Figure 15. IGBT
Reverse bias safe operating area
Ic = f(VcE)
14
<
© !
i 'C MAX
12 T
w0 \ _
\ I
n O
=\ —
8 [a
g\
=
6 = \
\ K
uw
\ S
4 \
2 \
0
0 100 200 300 400 500 600 700
Vee(V)
At
T = 175 °C
Rgon = 64 Q
Rgott = 64 Q
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Figure 1. IGBT Figure 2. IGBT
Turn-off Switching Waveforms & definition of t, t, t, = integrating time for E. Turn-on Switching Waveforms & definition of t, t, teo, = integrating time for E,,)
150
VGE 0% D\‘ '/L Veeodw
75 -
Ic V
50
/ \ teott tdon Vee
I \ 50 =
25
] | /
\__ C1% VoE oy # o apo Veean
0 [ 0 wail _[
X
tEon
25 -50
0,2 -01 0 01 0,2 03 2,85 2,93 3,01 3,09 3,17 325 3,33
time (us) time(us)
Vee (0%) = -15 Vv Vee (0%) = -15 \
Ve (100%) = 15 v Ve (100%) = 15 v
Ve (100%) = 400 % Ve (100%) = 400 v
Ic (100%) = 6 A Ic (100%) = 6 A
doft = 0,127 Hs tdon = 0,102 Hs
LEoff = 0,311 us tEon = 0,257 Us
Figure 3. IGBT Figure 4. IGBT
Turn-off Switching Waveforms & definition of t¢ Turn-on Switching Waveforms & definition of t-
125 200
fitted %
% I /\\‘_‘ Vee lc
[ ~— et
100 f=—>—
2/ 150
C90%
75 Vee
100
lv Ichos T
50 c90%
tr
I lca0% \
50
) X \
/ - A lc 100 ~_ |
0 t 01 -
-25
-0,05 -0,01 0,03 0,07 0,11 0,15 -50
3 3,04 3,08 312 3,16 32
time (us) time(us)
Ve (100%) = 400 \Y% Ve (100%) = 400 \
Ic (100%) = 6 A Ic (100%) = 6 A
tp = 0,050 us tr = 0,022 us
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Inverter Switching Definitions

Turn-off Switching Waveforms & definition of teosr Turn-on Switching Waveforms & definition of teon
125 200
% |C 1% E % Pon

100 off

150
Pot /‘
75
Eon

100

50 /
50
25
V. V, Ve
GE90% G 10% :
0 .
I ]

o ~ -~
t
Eoff teon
.25 -50
0,15 -0,05 0,05 0,15 0,25 0,35 2,9 2,98 3,06 3,14 322 33
time (us) time(us)
Porr (100%) = 2,41 kw Pon (100%) = 2,41 kw
Eoft (100%) = 0,11 ml Eon (100%) = 0,24 ml
tEofr = 0,31 us tEon = 0,26 Hs
Figure 7. FWD
Turn-off Switching Waveforms & definition of t.r
150
%
Iy
100 f—=—=—=
t
50 T
Vd fitted
0
IRRM10%
-50
4\ IR; 90%
~100 Y %MM-
-150
3 3,08 3,16 324 332 34
time(us)
Va (100%) = 400 \Y%
14 (100%) = 6 A
Irrm (100%) = -5 A
ter = 0,235 us
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Inverter Switching Definitions
Figure 8. FWD Figure 9. FWD
Turn-on Switching Waveforms & definition of t t, = integrating time for Turn-on Switching Waveforms & definition of t, t = integrating time for E
% %
l Qu Erc
100 ———
/ | o
/
tor | LErec
50
50 /
0
Prec
0
-50
-100 50
3 32 3.4 36 38 4 42 3 32 34 36 38 4 42
time(us) time(us)
T4 (100%) = 6 A Prec (100%) = 2,41 kw
Qrr (100%) = 0,53 ucC Erec (100%) = 0,14 mJ
torr = 1,00 us tErec = 1,00 us
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Figure 1. IGBT Figure 2. IGBT
Typical switching energy losses as a function of collector current Typical switching energy losses as a function of gate resistor
E = f(Ic) E = f(Rq)
©035 E .. 035
@
w o /
03 w03 //
0,25 = 0,25 -
/ e Eon
0,2 02 // — geose
0,15 015 . =
boo®*
-.-"'.'..
01 01 o
Eoft
£ Eoff __*____d--""
0,05 oif 0,05 e I
0 0
0 2 4 6 8 10 12 0 32 64 96
1A
With an inductive load at 25 °C With an inductive load at 25 °C
Ve = 400 v T 125 °C Ve = 400 Y Ty 125 °C
Vee = 15/0 \ 150°C == = = = Vee = 15/0 \ 150°C == = = =
Rgon = 32 Q Ic= 6 A
Rgott = 32 Q
Figure 3. FWD Figure 4. FWD
Typical reverse recovery energy loss as a function of collector current Typical reverse recovery energy loss as a function of gate resistor
Erec = f(Ic) Erec = f(Rc)
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0 0
2 E
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w / w
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With an inductive load at 25 °C With an inductive load at 25 °C
Vee = 400 \ Tj: 125 °C = Vee= 400 \% T 125 °C
Vee = 15/0 \ 150°C == = = = Vee= 15/0 \ 150°C = = = =
Rgon = 32 Q Ic= 6 A
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PFC Switching Definitions
Figure 5. IGBT Figure 6. IGBT
Typical switching times as a function of collector current Typical switching times as a function of gate resistor
t = f(lc) t = f(Rq)
1 1
g 2
- e ,,.‘-""‘--—
taofr
th
0,1 0,1
&
= &
L ]
tdon ,..—-"'"—"‘4-3 th ~
0,01 — 0,01 s
——
——t; -
P v 4
y 4
t, [
4
0,001 0,001
2 4 6 8 10 12 32 64 96 128 160
1c(A) Ra(@)
With an inductive load at With an inductive load at
T = 125 °C Tj= 125 °C
Vee = 400 \ Ve = 400 \Y
Vee = 15/0 \ Ve = 15/0 Vv
Rgon = 32 Q Ic = 6 A
Ryott = 32 Q
Figure 7. FWD Figure 8. FWD
Typical reverse recovery time as a function of collector current Typical reverse recovery time as a function of IGBT turn on gate resistor
tre = f(Ic) tre = f(Rgon)
o1 0,1
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= =
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At Veg= 400 vV 25 OC secccssssesces At Vs 400 Vv 25 OC ssseccsscsscse
Ve = 15/0 v i 125 OC Ve = 15/0 % Tt 125 °C
Rgn = 32 Q 150°C == = = = Ic= 6 A 150°C == = = =
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Figure 9. FWD Figure 10. FWD
Typical reverse recovery charge as a function of collector current Typical reverse recovery charge as a function of IGBT turn on gate resistor
Qn =f(Ic) Qrr = f(Rgon)
08 06
g g
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er 05
0,6 er
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04 03
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seem’ 1 bl TTTI weo
#toeekiemesieccamensfessnsceceee Qn
fooot 0,2
..-""
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e 01
0 0
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ReolQ)
At V= 400 \ 25 °C - At Vee= 400 \Y 25 °C .
Ve = 15/0 V i 125 OC = Ve = 15/0 Vv Tt 125 °C
Rgn = 32 Q 150°C == = = = Ic= 6 A 150°C == = = =
Figure 11. FWD Figure 12. )
Typical reverse recovery current as a function of collector current Typical reverse recovery current as a function of IGBT turn on gate resistor
Irem = f(Ic) Irrm = F(Rgon)
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Rgon = 32 Q 150°C = == = == Ic= 6 A 150°C = = = =
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Figure 13.

FWD Figure 14.

Typical rate of fall of forward and reverse recovery current as a function of collector current

FWD
Typical rate of fall of forward and reverse recovery current as a function of
dlo/dt,dlrec/dt = f(Ic) IGBT turn on gate resistor
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Figure 15. IGBT
Reverse bias safe operating area
Ic = f(VcE)
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General conditions
T; = 125°C
Rgon = 32Q
R got = 32Q
Turn-off Switching Waveforms & definition of tye, tess (teos = integrating time for Eqy) Turn-on Switching Waveforms & definition of e, tee (tee, = integrating time for E,,)
125 350
% taoft \/ % Ic
M LS ] 300
100
'\\\/GEQO% T Veeodw 250
75
200

100

on /"_’—f”
c 19 Yon /\—\ Vor\ N

50 150
tEk“ / X Ve

I

25

VGE 1004 -+ lc 100 %
0 LEon ]
25 -50
0,2 -01 0 01 0,2 03 2,95 3 3,05 3,1 15
time (us) time(us)
Ve (0%) = 0 \% Vee (0%) = 0 \Y
Ve (100%) = 15 v Ve (100%) = 15 A
Ve (100%) = 400 \Y Ve (100%) = 400 \
Ic (100%) = 6 A Ic (100%) = 6 A
tdoff = 0,191 Hs tdon = 0,017 Hs
tEoff = 0,235 us tEon = 0,108 ys
Figure 3. IGBT Figure 4. IGBT
Turn-off Switching Waveforms & definition of t; Turn-on Switching Waveforms & definition of t.
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Figure 5. IGBT Figure 6. IGBT
Turn-off Switching Waveforms & definition of teors Turn-on Switching Waveforms & definition of teon
125 250
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75 / 150
50 / 100 Eun
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Figure 7. FWD
Turn-off Switching Waveforms & definition of t.r
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Figure 8. FWD Figure 9. FWD
Turn-on Switching Waveforms & definition of to. (to,r = integrating time for Q.,)
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Version Ordering Code in DataMatrix as in packaging barcode as
without thermal paste 17mm housing 10-0BO6PPAOO6RC-L023A09 L023A09 L023A09
RN = Text Name Date code | UL & Yinco Lot Serial
TTTITT WWAY. UL NN-NNNNNNNNNNNNNN-TTTTTTT WWYY UL Vinco LLLLL SSSS
Vimge (LUULL £ = . Type Lot number Serial Date code
Datamatri
| | ) TTTT-TTT LLLLL SSSS WWYY
Pin table [mm]
Pin X Y Function
1 24,7 0 |DCc-Rect ¢ 2 32
2 21,7 0 DC-PFC 299
3 18,7 0 G27
4 15 0 DC-3 ) |
5 12 0 G15
6 9 0 DC-2 ~
™M
7 6 0 G13 gl
8 3 0 DC-1 5
9 0 0 Gl1 N
10 0 3 Therm2
11 0 5,8 | Therml N -
12 0 10,8 G12 )
13 0 13,8 Ph1
14 5,7 13,8 G14 Al
15 8,7 | 13,8 | Ph2 e @ 387
16 | 14,4 | 13,8 Ph3 M
17 14,4 10,8 G16 -
18 19,7 9,3 DC+ Z
19 22,9 | 13,8 PFC
20 27,9 | 13,8 | ACIn1
21 27,9 | 6,95 | ACIn2 G 22 V65 L1247 P51
22 23,05 | 6,95 | DC+Rect
286
366
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DC+Rect PFC DC+
D32 D34 D27 T12 T14 T16Gk
G12 G4 16
ACIn1 & Phi
& Ph2
ACIn2 Ph3
T27
031I D33 I D47 T T3 T15
G G13 G156 ‘
Rt
DC-Rect DC-PFC DC-1 pC-2 DC-3 Therm1 Therm2
ID Component Voltage Technology Current Function Comment
T11-T16 IGBT 600V 6A Inverter switch
T27 IGBT 650V 15A PFC Switch
D27 FWD 650V 15A PFC Diode
PFC Switch
D47 Diode 650V 6A Protection
Diode
D31-D34 Diode 1600V 7A Rectifier Diode
R¢ NTC - - Thermistor
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Packaging instruction
Standard packaging quantity (SPQ) 160 >SPQ Standard <SPQ Sample
Handling instruction
Handling instructions for flow 0 B packages see vincotech.com website.
Package data
Package data for flow 0 B packages see vincotech.com website.
UL recognition and file number
This device is certified according to UL 1557 standard, UL file number E192116. For more information see vincotech.com website.
Document No.: Date: Modification: Pages
10-0BO6PPAOO6RC-L023A09-D3-14 08 Feb. 2017 Packaging unit value changed 29

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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