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flow PIM 2 1200V /75 A

e 3~rectifier,BRC,Inverter, NTC
e Very Compact housing, easy to route
e Mitsubishi IGBT and FWD

-
e Motor Drives
e Power Generation I I
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Maximum Ratings

T,=25°C, unless otherwise specified

Parameter Symbol Condition Value Unit
Input Rectifier Diode

Repetitive peak reverse voltage V rrm 1600 \
DC forward current I'ray T;=T;max Th=80°C 92 A
Surge forward current Lpsm 890 A

t,=10ms T;=25°C

I2t-value I*t 3960 A%s
Power dissipation Prot Tj=T;max Th=80°C 126 w
Maximum Junction Temperature Tjmax 150 °C

Inverter Transistor

Collector-emitter break down voltage Ve 1200 \
DC collector current Ic T;=T;max T,=80°C 76 A
Pulsed collector current I cpm t, limited by Tymax 150 A
Turn off safe operating area VCE < 1200V, Tj < Top max 150 A
Power dissipation P o T;=T;max T,=80°C 172 w
Gate-emitter peak voltage Ve +20 \%
Short circuit ratings ;SCCC '\I;]GsEi51(;‘:/C 81500 Li/s
Maximum Junction Temperature Timax 175 °C
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Maximum Ratings
T,=25°C, unless otherwise specified
Parameter Symbol Condition Value Unit
Inverter Diode
Peak Repetitive Reverse Voltage V rrmt T;=25°C 1200 \Y
DC forward current Ie T;=T;max T,=80°C 67 A
Repetitive peak forward current I erm t, limited by Tymax 150 A
Power dissipation Prot Tj=T;max Th=80°C 141 w
Maximum Junction Temperature Timax 175 °C
Brake Transistor
Collector-emitter break down voltage Ve 1200 \
DC collector current Ic T;=T;max T,=80°C 60 A
Pulsed collector current I cpm t, limited by Tymax 100 A
Turn off safe operating area VCE < 1200V, Tj < Top max 100 A
Power dissipation P o T;=T;max T,=80°C 150 w
Gate-emitter peak voltage Ve +20 \
Short circuit ratings ;SCCC —\I;JGSEileSt:/C 81500 Li/s
Maximum Junction Temperature Tjmax 175 °C
Brake Inverse Diode
Peak Repetitive Reverse Voltage Vrem 1200 \Y
DC forward current Ie T;=T;max T,=80°C 16 A
Repetitive peak forward current I erm t, limited by Tymax 20 A
Brake Inverse Diode Por Tj=T;max Th=80°C 69 w
Maximum Junction Temperature Timax 175 °C
Brake Diode
Peak Repetitive Reverse Voltage Vrrm 1200 \
DC forward current I T;=T;max T,=80°C 28 A
Repetitive peak forward current I pru t, limited by Tymax 100 A
Power dissipation P o T;=T;max T,=80°C 86 w
Maximum Junction Temperature Tjmax 175 °C
copyright Vincotech 2 05 Jun. 2015 / Revision 4



V23990-P769-A60-PM

V23990-P769-A60Y-PM

Vincotech datasheet
Maximum Ratings

T,=25°C, unless otherwise specified

Parameter Symbol Condition Value Unit

Thermal Properties

Storage temperature T st -40...+125 °C

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

Insulation Properties

Insulation voltage Vis t=2s DC voltage 4000 \Y

Creepage distance min 12,7 mm

Clearance min 12,7 mm

Comparative tracking index CTI >200
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Characteristic Values
Parameter Symbol Conditions Value Unit
V. [V1 or|I.[A]or
Ve [V
VGE II::V::II o v [V] or |I; [A] oF T; Min Typ Max
“ Vs [V] I, [A]
Input Rectifier Diode
Ti=25°C 1 1,24 1,8
v , ,
Forward voltage F 75 Ti=125°C 1.26 \Y
Tj=25°C 0,89
v .
Threshold voltage (for power loss calc. only) to 75 Ti=125°C 073 Y
. Tj=25°C 5
Slope resistance (for power loss calc. only) r 75 Tj=125°C 7 mQ
Tj=25°C 0,1
I .
Reverse current r 1500 Ti=125°C mA
Phase-Change
Thermal resistance chip to heatsink Rugs) [|Material 0,55 K/W
A=3,4W/mK
Inverter Transistor
i= o
Gate emitter threshold voltage Veewy  |Vee=Vee 0,0075 E;igo(o:c 54 6 6,6 v
i . Tj=25°C 1,82 2,15
Collector-emitter saturation voltage V cesat 15 75 Ti=150°C 218 \Y
. } ) ) Tj=25°C 260
Collector-emitter cut-off current incl. Diode I ces 0 1200 Ti=150°C LA
i Tj=25°C 500
Gate-emitter leakage current 1 ges 20 0 Ti=150°C nA
Integrated Gate resistor R gine none Q
. Tj=25°C 82,6
- t o . !
Turn-on delay time d(on) Tj=150°C 81,8
. . Tj=25°C 15
tr !
Rise time Ti=150°C 18 e
_ . Tj=25°C 157
Turn-off delay time t d(omm Rgoff=8 Q Tj=150°C 203,8
+15 600 75 n
Fall time ¢ Rgon=8 Q Tj=25°C 60,4
f Tj=150°C 96,4
Turn-on energy loss per pulse Eon Tj=25°C 3,292
Tj=150°C 5,733 mWs
Turn-off energy loss per pulse Eor Tj=25°C 4,074
Tj=150°C 6,784
Input capacitance Cies 7500
Output capacitance Coss f=1MHz 0 25 Tj=25°C 1500 pF
Reverse transfer capacitance Crss 130
Gate charge Q¢ +15 Tj=25°C 175 nC
Phase-Change
Thermal resistance chip to heatsink Rugs |Material 0,55 K/W
A=3,4W/mK
Inverter Diode
. Tj=25°C 2,67 3,3
Diode forward voltage Ve 75 Ti=150°C 218 \
Tj=25°C 54,431
Peak reverse recovery current T'ppm Ti=150°C 73,406 A
Reverse recovery time t Ti=25°C 275,9 ns
" Tj=150°C 601,9
Tj=25°C 5,46
= + 4
Reverse recovered charge Q. Rgoff=8 Q 15 600 75 Ti=150°C 15,613 pC
. Tj=25°C 1767
di i/ dE ) o !
Peak rate of fall of recovery current (di/dt) Ti=150°C 625 Alus
Tj=25°C 2,378
E ’
Reverse recovered energy rec Ti=150°C 7,286 mWs
Phase-Change
Thermal resistance chip to heatsink Rugs) |Material 0,67 K/W
A=3,4W/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]
Brake Transistor
Gate emitter threshold voltage Viean) |Vee=Vee 10 0,005 E:fgggc 54 6 6,6 v
- . Tj=25°C 1,4 1,77 2,3
Collector-emitter saturation voltage V cesat 15 50 Ti=150°C 212 Vv
i e . Tj=25°C 300
Collector-emitter cut-off incl diode T s 0 1200 Ti=150°C mA
- Tj=25°C 500
Gate-emitter leakage current Iges 20 0 Ti=150°C nA
Integrated Gate resistor R gine none Q
. Tj=25°C 60
- t
Turn-on delay time d(on) Ti=150°C 60,8
. . Tj=25°C 9,8
¢ ,
Rise time r Ti=150°C 12,6 ns
~ . Tj=25°C 124
Turn-off delay time taem Rgoff=16 Q Tj=150°C 176
+15 600 50 ——to
Eall time t Rgon=16 Q T]_—25 C 47
Ti=150°C 80
i= (o}
Turn-on energy loss per pulse Eon T]-:25 E L79
Tj=150°C 2,8
- Tj=25°C 2,37 mws
Turn-off energy loss per pulse off Ti=150°C 4.04
Input capacitance Cies 5000
Output capacitance Coss [f=1MHz 0 25 Tj=25°C 1000 pF
Reverse transfer capacitance Cirss 80
Gate charge Qc 15 600 50 Tj=25°C 117 nC
Phase-Change
Thermal resistance chip to heatsink Rugs) |Material 0,63 K/W
A=3,4W/mK
Brake Inverse Diode
. Ti=25°C 1,2 1,80 2,2
v ' ' '
Diode forward voltage F 10 Tj=150°C 1.76 Vv
Phase-Change
Thermal resistance chip to heatsink Rugs) |Material 1,38 K/W
A=3,4W/mK
Brake Diode
. Ti=25°C 1 2,24 2,9
Diode forward voltage Ve 25 Ti=150°C 236 \
Tj=25°C 60
Reverse leakage current I, 1200 Ti=150°C MA
Ti=25°C 58
1
Peak reverse recovery current RRM Ti=150°C 59,8 A
. Ti=25°C 119
Reverse recovery time Lor Rgoff=16 Q Ti=150°C 576 ns
Rgoff=16 Q Tj=25°C 3,4
Reverse recovered charge Qw +15 600 50 Ti=150°C 34 uC
. Ti=25°C 2926
di 15/ max .
Peak rate of fall of recovery current (di/dt) Ti=150°C 1546 A/us
Ti=25°C 1,42
Reverse recovery energy Erec Ti=150°C 2.86 mWs
Phase-Change
Thermal resistance chip to heatsink Rugs) [|Material 1,1 K/W
A=3,4W/mK
Thermistor
Rated resistance R T=25°C 21511 Q
Deviation of R100 A R100=1486 Q T=25°C -4,5 +4,5 %
Power dissipation P T=25°C 210 mw
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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Output Inverter

Typical output characteristics

Typical output characteristics

Ic="f(Vee) Ic="f(Vee)
240 240
< | <
200 200
—
160 160
120 120
80 80 ///—_
[ —
. . /
0 = 0
0 1 2 3 4 Vee) 5 0 1 2 3 4 VeeV) 5
At At
t, = 250 us t, = 250 15
Ty= 25 °C Ty= 150 °C
Ve from 7Vto 17 Vinstepsof 1V Ve from 7Vto 17 Vinstepsof 1V
Typical transfer characteristics Typical diode forward current as
Ic="f(Vee) a function of forward voltage
ITe = f(Ve)
75 240
< -
% g
200
60
160
45
120
30
80
15
40
0 0
0 2 4 6 8 10 Vee(V) 12 0 1 2 3 4 Ve(V) 5
At At
T;= 25/150 °C
t, = 250 Hs t, = 250 Hs
Ve = 10 \Y
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incotec Output Inverter

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(Rq)
Eon High g " : : : :
= I I I I E
\uj | | | | on High T
| | | |
| | |
Eotion | 1 1
| |
1 1
EonLow
EvﬂvaT
0 25 50 75 100 125 e (A) 150
With an inductive load at With an inductive load at
Ty= 25/150 °C Ty= 25/150 °C
Ve = 600 \Y Vee= 600 \Y
Ve = +15 \Y Vee = +15 \Y
Rgon = 8 Q Ic= 75 A
Rgoff = 8 Q
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)

15 T T T 15 T T T
2 : : : z : L
E | | | g/ | | |
w | | | w | | |

12 | | | 15 P e R

| | | | | |
| | | | | |
| | | | | |
| | | | | |
! ! ! e
| | |
\’\" Ew,:
| |
6 | | |
| | |
| | |
1 1 1
3 | | |
| | |
T ' Erec |
| | |
| | |
| | |
0
0 25 50 75 100 125 | (A) 150 0 5 10 15 20 25 30 35 Rg () 40
With an inductive load at With an inductive load at
Ty= 25/150 °C Ty= 25/150 °C
Ve = 600 \Y Vee= 600 \Y
Ve = +15 \Y Vee = +15 Vv
Rgon = 8 Q Ic= 75 A
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incotec Output Inverter

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

| |
| |
\ .
0 25 50 75 100 125 lc(A) 150 0 5 10 15 20 25 30 Re(2) 35

With an inductive load at With an inductive load at
Ty= 150 °C Ty= 150 °C
Ve = 600 Vv Ve = 600 Vv
Ve = +15 \Y Ve = +15 Y
R gon = 8 Q Ic= 75 A
R goff = 8 Q
Typical reverse recovery time as a Typical reverse recovery time as a
function of collector current function of IGBT turn on gate resistor
tye = f(IC) tye = f(R gon)

12 12

ty
- t -
09 09
tr
0,6 0,6
ty
03 03
0 0
0 25 50 75 100 125 lc(A) 150 0 7 14 21 28  Rgn(2) 35

At At
Ty= 25/150 °C Ty= 25/150 °C
Ve = 600 Vv Ve = 600 Vv
Ve = +15 \Y Ig= 75 A
R gon = 8 Q Ve = +15 \Y
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incotec Output Inverter

Typical reverse recovery charge as a Typical reverse recovery charge as a
function of collector current function of IGBT turn on gate resistor
Qnw="fI¢c) Qn=f(R gon)

N
a

N
o

Qu(HC)
Qu(KC)

N
o

=
&
o

15

12

10

- 4

0 25 50 75 100 125 | (a 150 0 7 14 21 28 Ryon() 35
At At
Ty= 25/150 °C Ty= 25/150 °C
Vee= 600 \Y Ve = 600 \Y
Vee = +15 \Y Ig= 75 A
R gon = 8 Q Ve = +15 \Y
Typical reverse recovery current as a Typical reverse recovery current as a
function of collector current function of IGBT turn on gate resistor
ITprm = f(I¢) Iprm = f(R gon)
160 160
€ z
120 120
80

80

— lrem
—

DR e .
\
—— [ \\ |
o \\ RRM
4 2

40
Em—]
RRM

0 25 50 75 100 125 e® 150 0 7 1. 1 28 Ren(@) B
At At

Ty= 25/150 °C Ty= 25/150 °C

Ve = 600 Vv Ve = 600 \Y

Ve = +15 \Y Ig= 75 A

R gon = 8 Q Ve = +15 \Y
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Typical rate of fall of forward

and reverse recovery current as a
function of collector current
dIo/dt,dI ./dt = f(I¢)
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Output Inverter

Typical rate of fall of forward

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

. 12000 . 12000
é. dly/dt —===: g ----
5 dlec/dt - 5
° 9000 N 9000
6000 6000
3000 3000
\\'
0 0
0 25 50 75 100 e () 150 0 7 14 21 28 Rgon( 2) 35
At At
T, = 25/150 °C T, = 25/150  °C
Vee= 600 Vv Ve = 600 Vv
Vee = +15 Vv Ig= 75 A
R gon = 8 Q Ve = +15 \

IGBT transient thermal impedance
as a function of pulse width
Zwn = f(t p)

FWD transient thermal impedance
as a function of pulse width
Zwn = f(t p)

10° 10°
g g
<
< = z T
2 | ft == 5 A
N 1] ,/ N T
L —T1 A — 7
i /
7 — /
/ LA
] / o //
10" / 10
‘I
D=05 b D=05
/ 02 ’/ 0z
/ 0,1 — / 0,1 I
I 4 0,05 1l 0,05 Bl
0,02 / 0,02
0,01 0,01
0,005 // 0,005
T i)
’___// 0.000 0.000
10° T T T 10 T T
10° 10* 10°* 10? 10" w O g 10° 10* 10° 10? 10" 10° ) )
At At
D= to/ T D= to/ T
Rinn = 0,55 K/W Rinn = 0,67 K/W

IGBT thermal model values
Phase Change Materi:
R (K/W) Tau (s)

0,05 3,6E+00
0,07 7,0E-01
0,15 1,3E-01
0,22 3,3E-02
0,03 8,1E-03
0,03 7,8E-04

copyright Vincotech

FWD thermal model values
Phase Change Materi:
R (K/W) Tau (s)

0,05 3,9E+00
0,08 6,6E-01
0,20 1,1E-01
0,28 3,0E-02
0,04 4,4E-03
0,04 5,5E-04
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Output Inverter
Power dissipation as a Collector current as a
function of heatsink temperature function of heatsink temperature
Piot = f(Th) Ic=1(Th)
320 120
- <
o >
100
240
80
160 60
40
80
20
0 0
0 50 100 150 Th(°C) 200 0 50 100 150  Ta(°0) 200
At At
T;= 175 °C T;= 175 °C
Vee= 15 Vv
Power dissipation as a Forward current as a
function of heatsink temperature function of heatsink temperature
Piot = f(Th) ITe=f(Th)
210 100
= <
m.§ -
75
180
50
90
25
0 0
0 50 100 150  Ta(°O) 200 0 50 100 150 Ta(°C) 200
At At
T;= 175 °C T;= 175 °C
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Safe operating area as a function Gate voltage vs Gate charge
of collector-emitter voltage
Ic=f(Vce) Ve = f(Qae)

=
™
/

\\
/ \\ \ N 1000 600V
™ 12 /
NN

10" N

NN ims
N
NN :
\\\ 10mS .
N |
o 100ms
0 DC 4
2
0
10t 0 50 100 150 200 250
100 10 12 1w Ve Qq(nC)
At At
= single pulse Ic= 75 A
Th = 80 oC
Ve = +15 \Y
T;= T jmax oC
Short circuit withstand time as a function of Typical short circuit collector current as a function of
gate-emitter voltage gate-emitter voltage
toe = f(Vge) Ve = f(Qae)
225 10
g g
oo T 9

17,5 ° /
7 /
15

12,5

0 e

4 7
L~
75 — , /
\ ”
5
2
25 1
0 0
12 13 14 15 16 17 18 19, 20 12 13 14 15 16 17 18 19, )20
At At
Ve = 1200 \Y Ve =< 1200 \Y
T, < 175 oC T, = 175 oC
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Reverse bias safe operating area

Ic="f(Vee)
175
<
- IC MAX
150
Vo
125 | =
|
100 o\
¢
75 = ‘
|
50
|
25 \‘ g
&
0
0 200 400 600 800 1000 1200 1400
Vee(V)
At
Ty= 150 °C
Rgon = 7,9 Q
R goff = 8 Q
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Brake

Typical output characteristics
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Typical output characteristics

Ic="f(Vce) Ic="f(Vce)
150 150
< <
120 120
90 9
60 \ - 60 //_—
/ /_~
) ) /
0 o -
0 1 2 3 4 V() 5 0 1 2 3 4 VeeV) 5
At At
tp, = 250 us tp, = 250 us
Ty= 25 °C Ty= 149 °C

Ve from 7Vto 17 Vinstepsof 1V

Typical transfer characteristics

Ve from 7Vto 17 Vinstepsof 1V

Typical diode forward current as

Ic="f(Vee) a function of forward voltage
Te = f(Ve)
50 75
< <
40 60
30 45
20 30
10 15 /
0 0
0 2 4 6 8 10 vee(v) 12 0 1 2 3 4 Ve(V) 5
At At
Ty= 25/150 °C
ty, = 250 us tp, = 250 us
Ve = 10 Vv
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Brake

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(Rq)
8 T 8 T T
| & | |
T I B I I
£ | s | |
u | | |
| 6 | |
| | Eon
| |
: |
| |
| | Eonr
‘ ‘ 1 Eun
|
‘ 1
} } Eor
e e = = — —
| |
| |
| |
1 1
0 | |
0 25 50 75 Ic(A) 100 0 8 16 24 32 Re(@) %
With an inductive load at With an inductive load at
Ty= 25/150 °C Ty= 25/150 °C
Ve = 600 Vv Ve = 600 Vv
Ve = +15 \Y Ve = +15 Y
Rgon = 8 Q Ic= 50 A
R goff = 8 Q
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)
5
2
£
w

Erec

Erec
0 25 50 75 Ie () 100
With an inductive load at With an inductive load at
Ty= 25/150 °C Ty= 25/150 °C
Ve = 600 Vv Ve = 600 Vv
Ve = +15 Y Ve = +15 Y
Rgon = 8 Q Ic= 50 A

copyright Vincotech 15 05 Jun. 2015 / Revision 4




Vincotech

V23990-P769-A60-PM
V23990-P769-A60Y-PM

datasheet

Brake

Typical switching times as a
function of collector current

Typical switching times as a
function of gate resistor

t=f(Ic) t=f(Rq)
1,00 ; 1,00 ; ;
@ l 7 l l
? 777777777 b _______4 Do 4 __ e
l
N Laort
010 F———————— L e e e e -

|
|
|
|
1
0 8 16 24 32

0 25 50 75 Ic(A) 100 Re(2) 40
With an inductive load at With an inductive load at
Ty= 150 °C Ty= 150 °C
V= 600 Vv Vee= 600 \Y
Ve = +15 \Y Ve = +15 \Y
R gon = 8 Q Ic= 50 A
R goff = 8 Q
IGBT transient thermal impedance FWD transient thermal impedance
as a function of pulse width as a function of pulse width
Zin = f(tp) Zin = f(tp)
10" 10"
10° 10° | -
// i ’f/
| [ =y
| / 1]
i )
ml A D=05 D=05
10t 4 0,2 10 /| 0’2
/ 0,1 01 ]
0,05 \ ]
L / 002 // 0,05
—T"1 ' B 0,02
/ 0.01 1] 0,01
i 0,005 0005 |
LA 0.000 L1 0.000
10° 107
10° 10 10° 107 107 100 O 0 10° 10 10° 10? 10* 10° 5 (8) 4014
At D = to/ T At D= to/ T
Phase Change Material Phase Change Material
Rinn = 0,63 K/W Ripn = 1,10 K/W
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Brake
Power dissipation as a Collector current as a
function of heatsink temperature function of heatsink temperature
Piot = f(Th) Ic=1(Th)
300 100
2 <
o -
250
80
200
60
150
40
100
20
50
0 0
0 50 100 150 Th(°C) 200 0 50 100 150 Th(°C) 200
At At
T;= 175 oC Ty= 175 oC
Vee= 15 Vv
Power dissipation as a Forward current as a
function of heatsink temperature function of heatsink temperature
Piot = f(Th) ITe=f(Th)
160 50
g -
40
120
30
80
20
40
10
0 0
0 50 100 150 Th(°C) 200 0 50 100 150  Th(°0) 200
At At
T;= 175 oC Ty= 175 oC
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Typical diode forward current as
a function of forward voltage
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Brake Inverse Diode

Diode transient thermal impedance
as a function of pulse width

Ir=f(Vg) Zin = f(tp)
30 10'
g 3
25 N§
20 10 —
] //
15 _’_//— /
i/ D=0,5 T
// 02
10 10+ | / 0,1
[
1 0,05 |
4 002 |
5 L 0,01
0,005 |
=l 0.000
0 10
0 08 16 24 32 Ve(M) 4 10° 10 10° 102 10 w BE g
At At D = to/ T
Ty= 25/150 °C Phase Change Materi:
t, = 250 us Rinn = 1,38 K/W
Power dissipation as a Forward current as a
function of heatsink temperature function of heatsink temperature
Piot = f(Th) Ie=1(Th)
140 20
B €
0.9120 N
15
100
80
10
60
40
5
20
0 0
0 50 100 150 Th(°©) 200 0 50 100 150  Ta(°C) 200
At At
Ty= 150 oC Ty= 150 oC
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Input Rectifier Bridge
Typical diode forward current as Diode transient thermal impedance
a function of forward voltage as a function of pulse width
Ie= f(V§) Zwnm = f(tp)
180 10°
< g
_150 ,\? [ —=
_//
120 /
//
%0 T
10" /¢
// D=0,5
60 / 0,2
B 0,1
= / 0,05
30 0,02
0,01
0,005
0 1+ 0.000
10
00 05 10 15 VE() 20 0° 10 0 0 o o tp(s) @
At At
T;= 25/125 °C D= t,/ T
t, = 250 15 Ripn = 0,56 K/W

Power dissipation as a
function of heatsink temperature

Forward current as a
function of heatsink temperature

Piot = f(Th) ITe=f(Th)
300 120
B g
& i
250 100
200 ° 80
150 60
100 40
50 20
0 0
0 30 60 90 120 Th(°C) 150 0 30 60 9 120 Tw(°C) 150
At At
Ty= 150 oC Ty= 150 oC
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Thermistor
Typical NTC characteristic Typical NTC resistance values
as a function of temperature
Ry =f(T)
_typi isti 11
24000 NTC-typical temperature characteristic (325100@? = D
RT) =R, & = [
20000
16000
12000 \
8000
4000
0
25 50 75 100 T(C) 125

copyright Vincotech 20 05 Jun. 2015 / Revision 4



v

Vincotech

V23990-P769-A60-PM

V23990-P769-A60Y-PM

datasheet

Switching Definitions Output Inverter

General conditions

T, =
Rgon =

R goff -

150 °C
79Q
8Q

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

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

(tg.x = integrating time for E ,4) (tgon = integrating time for E )
120 - 200 -
% taoft | %
Vee le
100
vg;b% Ve so% 150 4
80 |
/ IC
60 100 WM'*MT’A
GE
40 4 \ / teott taon ‘
50 -
20 A v
le 19 ol Sigon L e VeE 3% Vee
VGE
teon
20 ; ; ; ; 50
-04 02 0 02 04 06 08 1 3,95 4,05 415 425 435 4,45
time (us) time(us)
Ve (0%) = -15 \Y Ve (0%) = -15 \Y
Ve (100%) = 15 \Y Ve (100%) = 15 \Y
V¢ (100%) = 600 Vv V¢ (100%) = 600 \Y
1:(100%) = 75 A 1:(100%) = 75 A
Laoff = 0,20 Hs Ldon = 0,08 Hs
Croff = 0,86 Hs tEon = 0,31 Hs
Turn-off Switching Waveforms & definition of ¢, Turn-on Switching Waveforms & definition of ¢,
140 200
% % le
120 -
fitted
I M Vee 150
100 Bt / "
>§ ICQD%
80
100
/ X ' o
60 'C 60% 17
L Vee
40 1 Ic a0% 507
20 1 Id10%
i ICID% 0 T
0
t
-20 ‘ ‘ -50 ; ; ; ;
0 01 02 03 0.4 05 407 41 413 416 419 422 425 28 431
time (us) time(us)
V¢ (100%) = 600 \Y V¢ (100%) = 600 \Y
1:(100%) = 75 A 1 (100%) = 75 A
ty= 0,096 us t, = 0,018 us
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Switching Definitions Output Inverter

Turn-off Switching Waveforms & definition of ¢y

Turn-on Switching Waveforms & definition of ¢y,
120 200
* Post Eoff % Pon
100 -
150 -
80
. 100 - E.
40
/ 50
20 o VeE 3%
VGE 90% GE 10%
/ [ 0 | i - il
0 X
t 0
Eoff tEDn
-20 , , -50 ; . ,
0,2 0,2 0,4 0,6 8 3,9 4 41 42 43 44 45
time (us) time(us)
P (100%) = 44,94 kw P,, (100%) = 44,94 kw
E o (100%) = 6,78 mJ E. (100%) = 5,73 mJ
Coff = 0,86 Hs CEon = 0,31 Hs
Turn-off Switching Waveforms & definition of ¢,
100 *
% la
ter
50 -
04 fitted
] sl 0%
-50
-100
4 46
time(us)
V4 (100%) = 600 \Y,
14 (100%) = 75 A
Iram (100%) = -73 A
ty = 0,60 Hs
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Switching Definitions Output Inverter

Turn-on Switching Waveforms & definition of ¢, Turn-on Switching Waveforms & definition of ¢y,
(to . = integrating time for Q,,) (t grec.= integrating time for E ..)
150 - 125 -
% %
Erec
la Qr 100 1 i
100
//W N
50 1 Ton 0 terec
50 -
0
25 -
/ Prc
-50
0
-100 ; ; ; 25 ! ! !
4 42 4,4 46 48 5 52 54 4 42 44 46 4.8 5 52 54
time(us) time(us)
14 (100%) = 75 A P . (100%) = 44,94 kw
Q. (100%) = 15,61 uC E . (100%) = 7,29 mJ
tow = 1,00 Hs Eprec = 1,00 us
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General conditions

T;
R gon
R goff

150 °C
8Q
8Q

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

V23990-P769-A60Y-PM

datasheet

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

(tg.x = integrating time for E ,4) (tgon = integrating time for E )
140 250 -
% % |
C
120 -
100
VGE E 90%
80 150
60 / le Vee
|/ ———
40 1 A t F/\ v
don GE
20 \ / - 50 7
0 s VGE/ | \ Veesw
i C10%)
Vee 0 —t— RS
-20 | : X
-40 ‘ ‘ ‘ ‘ ‘ -50 : : : \
-0,2 -0,1 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 2,9 2,95 3 3,05 3,1 3,15 3.2 ,25 3,3
time (us) time(us)
Ve (0%) = -15 \ Ve (0%) = -15 v
Ve (100%) = 15 \Y Ve (100%) = 15 \Y
V¢ (100%) = 600 \Y V¢ (100%) = 600 \Y
I¢ (100%) = 50 A I¢ (100%) = 50 A
Laoff = 0,18 Hs Ldon = 0,06 Hs
Croff = 0,67 Hs tEon = 0,24 Hs
Turn-off Switching Waveforms & definition of ¢, Turn-on Switching Waveforms & definition of ¢,
140 250
% fitted % le
120
I \ /\“\\FW Vee 200
100 -
ICQD% 150
80
| Vee
60 'c 60% 100 ICQO%
o / | _ lr J_/\
c 4 50
20 \
lch% IClO%
0 .,.,v—/ 0 I
t
20 ; ; . -50 ! ! :
0 0,05 0,1 0,15 0,2 0,25 03 0,35 0,4 2,95 2,99 3,03 3,07 3,11 3,15 3,19
time (us) time(us)
V¢ (100%) = 600 \Y, V¢ (100%) = 600 \Y
I¢ (100%) = 50 A I: (100%) = 50 A
ty= 0,08 us t, = 0,01 us
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Switching Definitions Brake

Turn-off Switching Waveforms & definition of ¢y Turn-on Switching Waveforms & definition of ¢y,

125 4 250

% Pott Eoft %

Pon
100 200
75 1 150 |
Eon
50 100
U gegose I 106
U ge10% Uce 3
0 0 I
i \
teon
25 : : —Leoft— : : . 50 ‘ ‘ ‘ ‘
0,2 -0,05 0,1 0,25 0,4 0,55 0,7 0,85 28 2.0 3 31 32 33 34
time (us) time(us)

Pos (100%) = 30,05 kW P, (100%) = 30,0456 kW
E . (100%) = 4,04 mJ E., (100%) = 2,80 mJ

Coff = 0,67 Hs CEon = 0,24 Hs

Turn-off Switching Waveforms & definition of ¢,

150 4
%
ly
100 ¢
fitted
o
50 4 X X
Ud ‘
0 P
I?RMID%
-100
IF?F?MB
IR‘RMIDD“/*
-150 T T T |
2,9 3 3,1 3,2 33 3,4 3,5 3,6 3,7
time(us)
V4 (100%) = 600 \%
14 (100%) = 50 A
Iram (100%) = -60 A
ty = 0,28 Hs
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Turn-on Switching Waveforms & definition of ¢,
(t grec= integrating time for E ..)

150 - 120 -
% Iy Qn % Erec
100 == r 100
80
50 + terec
tth
60 -
0
40
-50
20 -
Prec
-100 -
[ ey
-150 ! ! ! ! 20 i i i i
2,7 2,9 31 33 35 3,7 3,9 41 \ 2,7 2,9 31 3,3 3,5 3,7 39 . 41 43
time(us) time(Us)
14 (100%) = 50 A P . (100%) = 30,05 kw
Q. (100%) = 6,52 uC E . (100%) = 2,86 mJ
Lot = 1,00 Hs UErec = 1,00 Hs
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Ordering Code and Marking - Outline - Pinout
Version Ordering Code in DataMatrix as in packaging barcode as
without thermal paste with solder pins V23990-P769-A60-PM P769A60 P769A60
without thermal paste with Press-fit pins V23990-P769-A60Y-PM P769A60Y P769A60Y
with thermal paste and solder pins VV23990-P769-A60-/3/-PM P769A60 P769A60-/3/
with thermal paste and Press-fit pins V23990-P769-A60Y-/3/-PM P769A60Y P769A60Y-/3/
Pin table
Pin X Y Pin X Y
1 71,2 0 DC-| 29 0 37 [U
2 68,7 0 DC-| 30 2,5 37 [U —
3 66,2 0 DC-| 31 5 37 [U =
4 63,7 0 DC-| 32 7,8 37 |E
5 [ 55,95 0 DCH 33 10,6 | 37 |G
6 | 53,45 0 DCH 34 | 18,45 | 37 |G
7 | 55,95 2,8 |DCH 35| 21,25 | 37 [E
8 | 53,45 2,8 |DCH 36 | 24,05 |37 |V =
9| 48,4 0 |DCH 37 | 26,55 | 37 |V -0 Oj
10| 45,9 0 DCH 38 | 29,05 | 37 |V %fg
11| 38,9 0 E 39 36,1 [ 37 |W i
12| 36,1 0 |bc-| 40| 386 |37|wW - P @
13| 38,9 2,8 |G 41 41,1 | 37 (W Rlﬂ - /

, . . 57 ~ )
14| 36,1 2,8 |DC-| 42 43,9 | 37 [E ¥\\ - £ =
15| 31,3 0 DC-| 43 46,7 | 37 |G
16 | 28,5 0 E 44 53,7 [37]|L1
17| 31,3 2,8 |DC-| 45 56,2 [ 37 |L1
18 | 28,5 2,8 |G 46 58,7 [37]|L1
19| 19,3 0 R2 | 47 71,2 [ 37 |L2 %
20| 19,3 2,8 |R1 | 48 71,2 [ 35]|L2 )
21| 12,3 0 [DCH 49| 71,2 [32]L2 &5
22 9,8 0 DCH 50 71,2 [ 25]|L3 Ly
23| 12,3 2,8 |DCH 51 71,2 [ 23 |L3
24 9,8 2,8 |DCH 52 71,2 [ 20]|L3
25 2,8 0 E 53 71,2 [ 13 |BrC
26 0 0 DC-| 54 68,7 [ 13 |BrC
27 2,8 2,8 |G 55 71,2 [5,6|BrG
28 0 2,8 |DC-| 56 71,2 |2,8|BrE

56,7.8 9,10 21,22,23,24
D9 D10
D1 Z8 D2 D3 DR ™M T3 T5 D11
a3 34 33
42 35 32
44,45 46 @ . @ 39,40,41
47,4849 (i —— 53,54 (i — @ 36.37,38
50,51,52 29,30,31
D12 D13
D4 K D5 DR T13 | D8 T7 T9I T11| D14
55 13 18 27 t‘
56 1 16 25
? ‘
1,2,3,4 12,14 15,17 26,28 19 20
ID Component Voltage Current Function Comment
T1,7T3,7T5,T7,T9, T11 IGBT 1200V 75A Inverter Switch
b9, D10, DDIII"1 D12, D13, FWD 1200V 75A Inverter Diode
T13 IGBT 1200V 50A Brake Switch
D7 FWD 1200V 25A Brake Diode
D1, D2, D3,D4, D5, D6 Diode 1600V 60A Rectifier
NTC NTC Thermistor
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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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