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datasheet

flow PIM 2 1200V /50 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

e V23990-P768-A60-PM
e V23990-P768-A60Y-PM

¥ g
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T;=25°C, unless otherwise specified

Maximum Ratings

Parameter Symbol Condition Value Unit
Input Rectifier Diode
Repetitive peak reverse voltage V rrm 1800 \
DC forward current Ieay Ty=Tjmax T,=80°C 75 A
Surge forward current Lpsm 490 A
t,=10ms T;=150°C
I2t-value I*t 1200 A2s
Power dissipation P ot Ty=Tjmax T,=80°C 106 W
Maximum Junction Temperature Timax 150 °C
Inverter Transistor
Collector-emitter break down voltage Ve 1200 \
DC collector current I¢ Ty=Tjmax Th=80°C 60 A
Pulsed collector current I cru t,, limited by Tjmax 100 A
Turn off safe operating area VCE < 1200V, Tj < Top max 100 A
Power dissipation P ot Ty=Tjmax Th=80°C 144 w
Gate-emitter peak voltage Ve +£20 \
Short circuit ratings ;SCCC ;JGS;SIOSC;/C 81500 ;ils
Maximum Junction Temperature Tjmax 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 Ty=25°C 1200 \Y
DC forward current Ip T;=Tjmax T,=80°C 100 A
Repetitive peak forward current I prm t,, limited by T jmax 100 A
Power dissipation P ot Ty=Tjmax T,=80°C 115 W
Maximum Junction Temperature Timax 175 °C
Brake Transistor
Collector-emitter break down voltage Ve 1200 \
DC collector current Ic Ty=Tjmax Th=80°C 48 A
Pulsed collector current I cru t,, limited by T jmax 135 A
Turn off safe operating area Ve < 1200V, T < Top max 70 A
Power dissipation P ot Ty=Tjmax Th=80°C 151 w
Gate-emitter peak voltage Ve +£20 \
Short circuit ratings ;SCCC ;J(iflosilc 81000 Li/s
Maximum Junction Temperature Timax 175 °C
Brake Inverse Diode
Peak Repetitive Reverse Voltage Vrrm 1200 \Y
DC forward current Ip T;=Tjmax T,=80°C 16 A
Repetitive peak forward current I prm t,, limited by T jmax 20 A
Brake Inverse Diode P ot Ty=Tjmax T,=80°C 69 W
Maximum Junction Temperature Timax 175 °C
Brake Diode
Peak Repetitive Reverse Voltage Vrrm 1200 \
DC forward current Ig Ty=Tjmax Th=80°C 21 A
Repetitive peak forward current I vru t, limited by T jmax 50 A
Power dissipation P ot Ty=Tjmax Th=80°C 69 w
Maximum Junction Temperature Tjmax 175 °C
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Maximum Ratings

T;=25°C, unless otherwise specified
Parameter Symbol Condition Value Unit
Thermal Properties
Storage temperature Ty -40...+125 °C
Operation temperature under switching condition Top -40...+(Tjmax - 25) °C
Insulation Properties
Insulation voltage Vi t=2s DC voltage 4000 Vv
Creepage distance min 12,7 mm
Clearance with Press-fit pins / with Solder pins 11,96 /12,03 mm
Comparative tracking index CTI >200
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Characteristic Values
Parameter Symbol Conditions Value Unit
v, [V]l orlic[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 1,19 1,5
v , ,
Forward voltage F 40 Ti=125°C 112 \Y
Ti=25°C 0,9
v ,
Threshold voltage (for power loss calc. only) to 40 Ti=125°C 0,76 Y,
. Ti=25°C 7
Slope resistance (for power loss calc. only) r 40 Ti=125°C 9 mQ
Ti=25°C 0,1
I ,
Reverse current r 1600 Ti=125°C mA
Phase-Change
Thermal resistance chip to heatsink Rugs) |Material 0,66 K/W
A=3,4W/mK
Inverter Transistor
i= o
Gate emitter threshold voltage Ve |Vee=Vee 10 0,005 %igogc 5.4 6 6.6 \Y
i . Tj=25°C 1,2 1,73 2,2
Collector-emitter saturation voltage V csat 15 50 Ti=150°C 2,00 Vv
. . . Tj=25°C 150
- - . 1 9
Collector-emitter cut-off current incl. Diode CES 0 1200 Ti=150°C LA
B Tj=25°C 500
- 1
Gate-emitter leakage current GES 20 0 Ti=150°C nA
Integrated Gate resistor R gine none Q
. Tj=25°C 106
- € d(on j
Turn-on delay time d(on) Tj=150°C 106
. . Tj=25°C 28
Rise time te Tj=150°C 46 e
_ . Tj=25°C 157
Turn-off delay time Eagom Rgoff=16 Q Tj=150°C 200
£15 600 50 =2
Fall time ¢ Rgon=16 Q Tj=25°C 58
Tj=150°C 89
Turn-on energy loss per pulse E Tj=25°C 2,61
gy l0ss perp Ti=150°C 5,10 W
Turn-off energy loss per pulse E Tj=25°C 2,49
gy perp off Tj=150°C 4,08
Input capacitance Cies 3100
Output capacitance Coss f=1MHz 0 10 Tj=25°C 340 pF
Reverse transfer capacitance Cres 37
Gate charge Q¢ 15 600 50 Tj=25°C 105 nC
Phase-Change
Thermal resistance chip to heatsink Rugs |Material 0,66 K/W
A=3,4W/mK
Inverter Diode
. Tj=25°C 2,73 3,3
Diode forward voltage Ve 50 Ti=150°C 218 \
Tj=25°C 33
Peak reverse recovery current T'ppm Ti=150°C 45 A
Reverse recovery time t Ti=25°C 388 ns
" Tj=150°C 727
Tj=25°C 4,01
= + '
Reverse recovered charge Q. Rgon=16 Q 15 600 50 Ti=150°C 10,81 pC
. Tj=25°C 1018
di i/ dE ) ax !
Peak rate of fall of recovery current (di/dt) Ti=150°C 295 Alus
Tj=25°C 1,842
E '
Reverse recovered energy rec Tj=150°C 5,141 mWws
Phase-Change
Thermal resistance chip to heatsink Rugs) |Material 0,83 K/W
A=3,4W/mK
copyright Vincotech 4 23 Jun. 2015 / Revision 4



\V V23990-P768-A60-PM
V23990-P768-A60Y-PM
Vincotech datasheet
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 Ve [Vee=Vee 0,0012 E:fg;&c 5 5.8 6,5 v
. ) Ti=25°C 1,5 1,92 2,3
Collector-emitter saturation voltage Vcesat 15 35 Ti=125°C 237 \Y
—ami e . Ti=25°C 250
Collector-emitter cut-off incl diode I es 0 1200 Ti=125°C HA
—emi Ti=25°C 120
Gate-emitter leakage current Iges 20 0 Ti=125°C nA
Integrated Gate resistor R gine none Q
- i Ti=25°C 83
Turn-on delay time Lagon) Tj=150°C 89
. Ti=25°C 27
Rise time tr Ti=150°C 57 ns
- i Ti=25°C 191
Turn-off delay time Laen  [Rgoff=16 Q Tj=150°C 269
+15 600 35 ===
Fall time t Rgon=16 Q T!—25 C 54
Tj=150°C 125
i= 0,
Turn-on energy loss per pulse Eon T1:25 C 2,00
Tj=150°C 2,92
E Tj=25°C 1,74 mws
Turn-off energy loss per pulse off Ti=150°C 3.18
Input capacitance Cies 1950
Output capacitance Coss f=1MHz 0 25 Tj=25°C 155 pF
Reverse transfer capacitance Crss 115
Gate charge Q¢ 15 960 35 Tj=25°C 160 nC
Phase-Change
Thermal resistance chip to heatsink Rugs) [|Material 0,63 K/W
A=3,4W/mK
Brake Inverse Diode
. Tj=25°C 1,2 1,80 2,2
v ’ ’ ,
Diode forward voltage F 10 Ti=150°C 1.76 \Y
Phase-Change
Thermal resistance chip to heatsink Rugs) [|Material 1,38 K/W
A=3,4W/mK
Brake Diode
. Tj=25°C 1 2,40 2,9
Diode forward voltage Ve 25 Ti=125°C 316 Vv
Tj=25°C 60
I
Reverse leakage current r 1200 Ti=150°C A
Tj=25°C 31
1
Peak reverse recovery current RRM Ti=150°C 39 A
. Tj=25°C 146
t
Reverse recovery time w Rgon=16 Q Ti=150°C 423 ns
Rgon=16 Q + Tj=25°C 2,32
Reverse recovered charge Qw 15 600 35 Ti=150°C 4.84 uC
. Tj=25°C 1749
di g/ d Ymax s
Peak rate of fall of recovery current (diy/dt) Ti=150°C 917 A/us
Tj=25°C 0,909
E r
Reverse recovery energy rec Ti=150°C 1.982 mWs
Phase-Change
Thermal resistance chip to heatsink Rugs) [Material 1,37 K/W
A=3,4W/mK
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Characteristic Values
Parameter Symbol Conditions Value Unit
V. [V]1 or|I.[A]or
ZGE II::“:::II o v [V] or |I; [A] oF T; Min Typ Max
@ Vs [V] I, [A]

Thermistor
Rated resistance R T=25°C 21,5 kQ
Deviation of R100 A R100=1486 Q T=100°C -4,5 +4,5 %
Power dissipation P T=25°C 210 mw
Power dissipation constant T=25°C 3,5 mWwW/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

Figure 1 Output inverter IGBT Figure 2 Output inverter IGBT
Typical output characteristics Typical output characteristics
Ic = f(Ve) Ic = f(Ve)
150 150
125 125
—
100 100
75 75
50 50
25 25
o 0 e
0 1 2 3 4 VeeV) 5 0 1 2 3 4 VeeV) 5
At At
ty, = 250 15 ty, = 250 15
T, = 25 °C Ty = 150 °C
Ve from 7V to 17 Vin steps of 1V Ve from 7 Vito 17 Vin steps of 1V
Figure 3 Output inverter IGBT Figure 4 Output inverter FWD
Typical transfer characteristics Typical diode forward current as
Ie = f(Ve) a function of forward voltage
Is = f(Vy)
50 150
< <
h 125
40
100
30

75

20

50

10

2
0 /

0
0 2 4 6 8 10 yew 2 0 1 2 3 4 Ve(vy) 5
At At
T = 25/150 °C
ty, = 250 ps ty, = 250 ps
Ve = 10 \Y
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Output Inverter

Figure 5 Output inverter IGBT

Typical switching energy losses
as a function of collector current

Figure 6 Output inverter IGBT

Typical switching energy losses
as a function of gate resistor

E = f(I.) E = f(Rg)
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With an inductive load at

Ty= 25/150 °C
VCE = 600 \
Vs = £15 v
Rgn= 16 Q
Rer= 16 Q

Figure 7 Output inverter FWD

Typical reverse recovery energy loss
as a function of collector current

With an inductive load at

Ty= 25/150 °C
VCE = 600 \
Vs = £15 v
I¢ = 50 A

Figure 8 Output inverter FWD

Typical reverse recovery energy loss
as a function of gate resistor

Erec = f(IC) Erec = f(RG)
8 T T 8 T T
& | | = | |
2 | | 2 | |
E | | E | |
w | w | |
| | |
| | |
[ i T P
| |
—_— |
]
| } Eree
| |
R Lo __
| |
| |
| |
| |
| |
| |
S L]
I | T !
| | | | Erec
| | | |
| | | |
| | | |
| | | |
0 . . 0 . .
0 20 40 60 80 le( 100 0 15 30 45 60 Re(2) 75

With an inductive load at

Ty= 25/150 °C
VCE = 600 \
Vs = £15 v
Rgn= 16 Q

copyright Vincotech

With an inductive load at

Ty= 25/150 °C
VCE = 600 \
Vs = £15 v
I¢ = 50 A
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Output Inverter

Figure 9 Output inverter IGBT Figure 10 Output inverter IGBT

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

Re(R) 75
With an inductive load at With an inductive load at
Ty = 150 °C Ty = 150 °C
Veg = 600 Y Ve = 600 Y
Ve = +15 \Y Ve = +15 Vv
Rgon = 16 Q Ic= 50 A
R oot = 16 Q

Figure 11 Output inverter FWD Figure 12 Output inverter FWD

Typical reverse recovery time as a Typical reverse recovery time as a
function of collector current function of IGBT turn on gate resistor
trr = f(IC) trr = f(Rgon)
:,2 . 12 T
2 " B
< <.
ty
038 038
06 b 06

L VA

02

0 20 40 60 80 Ic(® 100 0 15 30 4 60 Ryn(@) 75
At At
T = 25/150 °C T = 25/150 °C
Vg = 600 \% Vep= 600 \
Ve = +15 \ I = 50 A
Rgon = 16 Q Ve = +15 \
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Output Inverter

Figure 13
Typical reverse recovery charge as a
function of collector current

Output inverter FWD

Figure 14 Output inverter FWD

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

er = f:(IC) er = f:(Rgon)
16 16
Q ~
g <
3 5
12 12
/ //_—/\ Qr
8 8
/ o
4 4
/ o
0 0
0 20 40 60 80 i.(a) 100 0 15 30 45 80 R 7
At At
T, = 25/150  °C T, = 25/150  °C
Vep = 600 \ Vg = 600 \
Ve = +15 Vv Iy = 50 A
Rgon = 16 Q Ve = +15 Vv

Figure 15 Output inverter FWD

Typical reverse recovery current as a
function of collector current

Figure 16 Output inverter FWD

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

Ipem = f(Ic) Ippm = f(Rgon)
100 100
< <
80 80
60 60
40 | 40
—_— Ilem
//
20 20 —
T lrrm
0 0
o 20 20 60 80 lo(a) 100 0 15 30 45 60 Ry(@) 75
At At
T = 25/150 °C T = 25/150 °C
Ve = 600 \ V= 600 \%
Ve = +15 \Y Iy = 50 A
Rgon = 16 Q Ve = +15 \Y
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Output Inverter

Typical rate of fall of forward

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

Typical rate of fall of forward

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

2000 __ 10000
< L e [) ]
$ dlydt ====: z , diydt ==z=
s g ' digfdt ———
s S 8000 =
1500 )
\
1]
6000 1
N 1)
N 1]
1000 .
i
4000 "
500
2000
\\
0 0
0 20 40 60 80 | (a 100 0 15 30 45 60 Ry(@) 5
At At
Ty= 25/150 °C T = 25/150 °C
Ve = 600 \ Vip= 600 \
Ve = +15 Vv Iy = 50 A
Rgon = 16 Q Ve = +15 Vv
Figure 19 Output inverter IGBT Figure 20 Output inverter FWD
IGBT transient thermal impedance FWD transient thermal impedance
as a function of pulse width as a function of pulse width
Zwn = f(ty) Zwn = f(t})
10° 10°
é; | —= é_z: [ g
E I . LT 7
N — / /
I / T A 4
|1 | L+
L— T
] /1 /
v
10" 7 / 10t
74l D=0,5 a D=0,5
// 0,2 i ! 0,2
L 0,1 = ] 7 0,1
— 0,05 0,05
0,02 0,02
0,01 = L 0,01
/ il
///’ 0,005 0,005
0.000 0.000
102 T T 10% T T T f
10° 10* 10° 10? 10" w Oy 10° 10* 10° 10? 10" 10° B gy
At At
D = tpy/ T D = ty/ T
Rth]H = 0166 K/W Rmu—{ = 0,83 K/W

IGBT thermal model values

R (K/W) Tau (s)

0,05 4,1E+00
0,08 6,8E-01
0,20 1,1E-01
0,25 3,2E-02
0,04 4,9E-03
0,03 4,9E-04
copyright Vincotech
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FWD thermal model values

R (K/W) Tau (s)
0,03 6,5E-+00
0,06 1,1E+00
0,15 1,6E-01
0,35 3,9E-02
0,12 1,1E-02
0,08 1,8E-03
0,03 4,4E-04
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Output Inverter

Figure 21 Output inverter IGBT

Power dissipation as a
function of heatsink temperature

Figure 22 Output inverter IGBT

Collector current as a
function of heatsink temperature

P = f(Th) Ic = f(Tyw)
300 90
g .
of >
250 75
200 60
150 45
100 30
50 15
0 0 \
0 50 100 150 Th(°C) 200 0 50 100 150 Th(°C) 200
At At
T, = 175 °C T, = 175 °C
Ve = 15 Vv

Figure 23 Output inverter FWD

Power dissipation as a
function of heatsink temperature

Figure 24 Output inverter FWD

Forward current as a
function of heatsink temperature

P = f(Th) Ig = f(Ty)
250 80
g g
& o
200
60
150
40
100
20
50
0 0
0 50 100 150 T,(°C) 200 0 50 100 150 T,(°C) 200
At At
T = 175 °C T = 175 °C

copyright Vincotech

12

23 Jun. 2015 / Revision 4



\' V23990-P768-A60-PM
V23990-P768-A60Y-PM
Vincotech

datasheet
Output Inverter
Figure 25 Output inverter IGBT Figure 26 IGBT
Safe operating area as a function Reverse bias safe operating area
of collector-emitter voltage
Ic=f(Ve) Ie=f(Ve)
10° 120
< <
- h IC MAX
100
w AN S |
ﬁ NN g\
/ NN ~N 80 2
/ \\ \~ 2 \ .
10! \ \ N 1000 = \ 5
N N -
N 60 y
b \
\\ \\ \\ \
10° ~§‘ \‘ o
S~ ~ 40 \
\\‘k 10ms \ z
\{ 100ms 20 \ >
10" DC
\
0
0 200 400 600 800 1000 1200 1400
1n° 10t 10° 10° Vee (V) Vee(V)
At At
D = single pulse Ty = 150 °C
Ty = 80 oC Rgon = 16 Q
Ve = +15 \% R oot = 16 Q
Tj = ijax °C
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Brake

Figure 1 Brake IGBT

Typical output characteristics
Ic = f(Ve)

Figure 2 Brake IGBT

Typical output characteristics
Ic = f(Ve)

100 100
< <
80 80
| — |
2 Y
20 20
0 0
0 1 2 3 4 V(M) 5 0 1 2 3 4 Vee(V) 5
At At
ty = 250 ps ty, = 250 ps
T = 25 °C T = 150 °C

Ve from 7V to 17 Vin steps of 1V

Figure 3 Brake IGBT

Typical transfer characteristics

Ve from 7 Vito 17 Vin steps of 1V

Figure 4 Brake FWD

Typical diode forward current as

Ie = f(Ve) a function of forward voltage
Is = f(V)
35 75
< ~
> <
20 -
60
25
45
20
15 //
30
10
15
5
0 / 0
0 2 4 6 8 10 Ve (V) 12 0 1 2 3 4 Ve (V) 5
At At
T = 25/150 °C
ty, = 250 ps ty, = 250 ps
Veg = 10 \
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Brake

Figure 5 Brake IGBT

Typical switching energy losses
as a function of collector current

Figure 6 Brake IGBT

Typical switching energy losses
as a function of gate resistor

E = f(I¢) E = f(R¢)
g 9 _10
Q
B =
w E Eon
w
75 Eon
el 4 _T
6
6
E
off Eun
45 - Eor —
Eon
4
3 By~
2 4 —— = — = By~~~ —
15
0 0
0 10 20 30 40 50 60 Ic(A) 70 0 16 32 48 64  Rg(Q2) 8

With an inductive load at

T, = 25/150  °C
VCE = 600 \
Vs = £15 v
Rgn= 16 Q
Rer= 16 Q

Figure 7 Brake FWD

Typical reverse recovery energy loss
as a function of collector current
Erec = f(IC)

With an inductive load at

T, = 25/150  °C
VCE = 600 \
Vs = £15 v
I¢ = 50 A

Figure 8 Brake FWD

Typical reverse recovery energy loss
as a function of gate resistor
Erec = f(RG)

5

E (mWs)

Erec

0

0 10 20 30 40 50 60 |.(a) 70

o

E (mWs)

IS

Erec

|
|
|
1
0 15 30 45 60 Rs () 7

With an inductive load at

T, = 25/150  °C
VCE = 600 \
Vs = £15 v
Rgn= 16 Q
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With an inductive load at

T, = 25/150  °C
VCE = 600 \
Vs = £15 v
I¢ = 50 A
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Brake

Figure 9 Brake IGBT

Typical switching times as a
function of collector current

Figure 10 Brake IGBT

Typical switching times as a
function of gate resistor

t = f(ic) t = f(Rq)
1 ; ; 1
[~ ~~~~~~""~"~""~"~"~"""""">""~"~""™~"™° [ .
z I | o)
2 L 4 __ I =
= \L\tdoff
|
| |
| | f
01 - — — —————————————— L=reepe—— -4 01
7777777777 4777777777777777)7777777—%0[177
| |
| |
e P t-—
| |
|
//d
| |
00l F-—-——--———~— B R 0,01
T (N
| |
,,,,,,,,,, |
| | |
| | |
| | |
| | |
0,001 . . 0,001 L
0 10 20 30 40 50 60 !c(A 70 0 16 32 48 64 Rc(2) g0

With an inductive load at

T, = 150 °C
VCE = 600 \
Vs = £15 v
Rgn= 16 Q
Rer= 16 Q

Figure 11 Brake IGBT

IGBT transient thermal impedance
as a function of pulse width

With an inductive load at

T, = 150 °C
VCE = 600 \
Vs = £15 Vv
I = 50 A

Figure 12 Brake FWD

FWD transient thermal impedance
as a function of pulse width

Zgn = f(¢5) Zayn = f(t5)
10 10"
10° 10° ///;'
A
L— =1 |—1 7d
L] //
’ 4
-l D=0,5
s D=05
10" ,,/ 0,2 10" // // 0,2
V4 0,1 —— /4
/- 0,05 ol
L ' 0,05
L 0,02 L
i - 0,02
7 0,01
/ 0,005 oot
i 0.000 = 0,005
T 1] : 0.000
10? 102
10° 10° 10° 107 10" 0 5O a0y 10° 10° 10° 10? 10t w %O gy
At D = ty/T At D = t/T
Psx7p Psx7p
Ry = 0,63 K/W Ry = 1,37 K/W
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Figure 13 Brake IGBT

Power dissipation as a
function of heatsink temperature

Figure 14 Brake IGBT

Collector current as a
function of heatsink temperature

P = f(Th) Ic = f(Ty)
300 70
B g
ol “e0
250
50
200
40
150
30
100
20
50 10
0 0
0 50 100 150 Th(°C) 200 0 50 100 150 T4(°C) 200
At At
T = 175 oC T = 175 oC
Ve = 15 \

Figure 15 Brake FWD

Power dissipation as a
function of heatsink temperature

Figure 16 Brake FWD

Forward current as a
function of heatsink temperature

P = f(Th) Ig = f(Ty)
150 40
g <
& o
125
30
100
75 20
50
10
25
0 0
0 50 100 150 Th (°c) 200 0 50 100 150 Th(°c) 200
At At
T = 175 oC T = 175 oC
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Brake Inverse Diode

Figure 1 Brake inverse diode

Typical diode forward current as
a function of forward voltage

Figure 2 Brake inverse diode

Diode transient thermal impedance
as a function of pulse width

Iy = f(Vy) Zwn = f(ty)
30
< g
25 '\?
20 R H—=
/;::
15 _,//
7 D=0,5
10 0,2
1 | 0,1 |
| / 0,05
0,02
5 L——T] 0,01
0,005
— 0.000
0
0 1 2 3 Ve (V) 4 tp (s)
At At D = t,/T
T, = 25/150 °C Psx7p
ty, = 250 us Ry = 1,38 K/W

Figure 3 Brake inverse diode

Power dissipation as a
function of heatsink temperature

Figure 4 Brake inverse diode

Forward current as a
function of heatsink temperature

P = f(Th) Ig = f(Ty)
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Input Rectifier Bridge
Figure 1 Rectifier diode Figure 2 Rectifier diode
Typical diode forward current as Diode transient thermal impedance
a function of forward voltage as a function of pulse width
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Figure 3 Rectifier diode Figure 4 Rectifier diode
Power dissipation as a Forward current as a
function of heatsink temperature function of heatsink temperature
P = f(Th) Ig = f(Ty)
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Thermistor

Typical NTC characteristic
as a function of temperature

Typical NTC resistance values

Ry =f(T)

24000 NTC-typical temperature characteristic [Bzamdél‘in
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Switching Definitions Output Inverter

General conditions

T;
R gon
R goff

150 °C
16 Q
16 Q

Figure 1 Output inverter IGBT

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

Figure 2 Output inverter IGBT

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

(tg.x = integrating time for E ,4) (tgon = integrating time for E )
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Turn-off Switching Waveforms & definition of ¢, Turn-on Switching Waveforms & definition of ¢,
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Switching Definitions Output Inverter
Figure 5 Output inverter IGBT Figure 6 Output inverter IGBT
Turn-off Switching Waveforms & definition of ¢y Turn-on Switching Waveforms & definition of ¢y,
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Figure 7

Output inverter FWD
Turn-off Switching Waveforms & definition of ¢,
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Switching Definitions Output Inverter

Figure 8 Output inverter FWD Figure 9 Output inverter 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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General conditions

T;
R gon
R goff

Figure 1 IGBT

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

datasheet
150 °C
16 Q
16 Q
Figure 2 IGBT

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

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

Figure 5 IGBT Figure 6 IGBT

Turn-off Switching Waveforms & definition of ¢y Turn-on Switching Waveforms & definition of ¢y,
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Figure 8 FWD Figure 9 FWD

Turn-on Switching Waveforms & definition of ¢,

(t o= integrating time for Q,,)

Turn-on Switching Waveforms & definition of ¢,

(tgc= integrating time for E..)
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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-P768-A60-PM P768-A60 P768-A60
without thermal paste with Press-fit pins V23990-P768-A60Y-PM P768-A60Y P768-A60Y
with thermal paste and Solder pins \V23990-P768-A60-/3/-PM P768-A60 P768-A60-/3/
with thermal paste and Press-fit pins V23990-P768-A60Y-/3/-PM P768-A60Y P768-A60Y-/3/

Pin table Pin table
Pin X Y Pin X Y
1 71,2 0 DC- 29 0 37,2 U
2 | 68,7 0 DC- |30 2,5 37,2 U
3 66,2 0 DC- 31 5 37,2 U
4 | 63,7 0 DC+ | 32| 7,8 37,2 E
5 | 55,95 0 DC+ | 33| 10,6 37,2 G
6 | 53,45 0 DC+ | 34| 18,45 | 37,2 G
7 | 55,95 2,8 DC+ | 35| 21,25 37,2 E
8 | 5345 2,8 DC+ | 36| 24,05 | 37,2 v
9 48,4 0 DC+ | 37| 26,55 37,2 \
K o oo (e} \\
10| 45,9 0 DC+ | 38| 29,05 | 37,2 v g he
11| 38,9 0 E 39 36,1 37,2 W C*
12| 36,1 0 DC- |40 38,6 | 37,2 w L
13| 38,9 2,8 G 41| 41,1 37,2 W :
14| 36,1 2,8 DC- | 42| 43,9 | 37,2 E i
15| 31,3 0 DC- 43| 46,7 37,2 G
16 | 28,5 0 E 44| 53,7 | 37,2 L1 ] -
17| 31,3 2,8 DC- | 45| 56,2 | 37,2 L1 T 27
18| 28,5 2,8 G |a6]| 58,7 | 37,2 L1 ! _ ot
19| 19,3 0 R2 47 | 71,2 37,2 L2
20| 19,3 2,8 R1 | 48] 71,2 | 34,7 L2 - -
21| 12,3 0 DC+ | 49| 71,2 | 32,2 L2
22 9,8 0 DC+ | 50| 71,2 25,2 L3 Tolerance of pinao: af the end of pins
23 12,3 2,8 DC+ 51 71,2 22,7 13 limensian of cocrdine ¥ cfiset without tolerance
24| 9,8 2,8 DC+ | 52| 71,2 | 20,2 L3
25 2,8 0 E 53| 71,2 12,8 BrC
26 0 0 DC- |54 68,7 | 12,8 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 28 D2 D3 xR T T3 T5 D11
43 34 33
42 35 32
44,45,46 @D . 2 @l 39,40,41
47,4849 @ — 5354 @iy & 35,3738
50,51,52 29,30,31
D12 D13
D4 X D5 D6ZK Tﬂ D8 T7 .Tﬂ T.1ﬂ D14
55 13 18 27 "lv
56 " 16 25
T
1,234 12,14 15,17 26,28 19 20
ID Component Voltage Current Function Comment
T1,7T3,7T5,T7,T9, T11 IGBT 1200V 50A Inverter Switch
D9-D14 FWD 1200V 50A Inverter Diode
T13 IGBT 1200V 35A Brake Switch
D7 FWD 1200V 25A Brake Diode
D8 FWD 1200V 10A Brake Inverse Diode
D1-D6 Rectifier 1800V 40A Rectifier Diode
T NTC - - Thermistor
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Package data

Package data for flow 2 packages see vincotech.com website.

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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