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flow PIM 0 3"gen

e 2 Clips housing in 12 and 17mm height
e Trench Fieldstop Technology IGBT4
e Optional w/o BRC

Target Applications

e Industrial Drives
e Embedded Generation

e V23990-P848-A48-PM 12mm height
e \/23990-P848-A49-PM 17mm height
e V23990-P848-C48-PM 12mm height; w/o BRC
e \/23990-P848-C49-PM 17mm height; w/o BRC

V23990-P848-*4*-PM

datasheet

1200V /4A

srgi_Jki_|

optional
Maximum Ratings
T;=25°C, unless otherwise specified
Parameter Symbol Condition Value Unit
Input Rectifier Diode
Repetitive peak reverse voltage V rem 1600 \Y
T,=80°C 27
I T;=T;max
DC forward current FAV =T T.=80°C 30 A
Surge forward current Tesm 220 A
t,=10ms T;=25°C
I2t-value It 200 AZs
T,=80°C 33
issipati P o T;=T;max
Power dissipation tot =1 T.=80°C 50 w
Maximum Junction Temperature T jmax 150 °C
Inverter Transistor
Collector-emitter break down voltage Ve 1200 \
T,=80°C 9
D llect t 1 T;=T;max A
C collector curren ¢ 5=Tj T.=80°C 10
Pulsed collector current 1 cpuise t, limited by Tymax 12 A
Turn off safe operating area VCE < 1200V, Tj < Top max 8 A
T,=80°C 38
P issipati P T,=T;max '
ower dissipation tot 5=Tj T.=80°C 57
Gate-emitter peak voltage Ve +20 Vv
o . tsc T;<150°C 10 us
Short circuit ratings J
J Ve |Vee=15V 800 v
Maximum Junction Temperature T jmax 175 °C
copyright Vincotech 1 14 Jan. 2015 / Revision 5
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Maximum Ratings
T;=25°C, unless otherwise specified
Parameter Symbol Condition Value Unit
Inverter Diode
Peak Repetitive Reverse Voltage V e 1200 \Y
T,=80°C 10
I T;=T;max
DC forward current F =T T.=80°C 10 A
Repetitive peak forward current I rru tp limited by Tymax 32 A
L T,=80°C 37
Py T;=T;max
Power dissipation tot =T T.=80°C 56 w
Maximum Junction Temperature Timax 175 °C
Brake Transistor
Collector-emitter break down voltage Ve 1200 \
T,=80°C 8
I T;=Tyma
DC collector current ¢ j=T;max T.=80°C 10 A
Pulsed collector current 1 cpuise t, limited by Tymax 12 A
Turn off safe operating area VCE < 1200V, Tj < Top max 8 A
T,=80°C 32
issipati P T;=Tyma
Power dissipation tot j=Tjmax T.=80°C 49 W
Gate-emitter peak voltage Ve +20 \
o . tsc T;<150°C 10 us
Short circuit ratings )
J Ve |Vee=15V 800 v
Maximum Junction Temperature Timax 175 °C
Brake Diode
Peak Repetitive Reverse Voltage Vrrm 1200 \Y
T,=80°C 6
I T;=T;max
DC forward current F =T T.=80°C 6 A
Repetitive peak forward current I'eru tp, limited by Tymax 6 A
o T,=80°C 18
Py T;=T;max
Power dissipation tot =T T.=80°C 28 w
Maximum Junction Temperature Timax 175 °C
Thermal Properties
Storage temperature Tgg -40...+125 °C
Operation temperature under switching condition Top -40...+(Tjmax - 25) °C
Insulation Properties
Insulation voltage Vi t=2s DC voltage 4000 \'%
Creepage distance min 12,7 mm
Clearance min 12,7 mm
Comparative tracking index CTI >200
copyright Vincotech 2 14 Jan. 2015 / Revision 5
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Characteristic Values
Parameter Symbol Conditions Value Unit
V. [V] or|i.[A]or
Ve [V] or
VGE II::V::II Ve [Vlor |I; [Alor |T; Min Typ Max
@ Vs [V] I, [A]
Input Rectifier Diode
Tj=25°C 1,2 1,8
Forward voltage Ve 30 Ti=125°C 1,17 \
Tj=25°C 0,93
v '
Threshold voltage (for power loss calc. only) to 30 Ti=125°C 0.8 \%
. Tj=25°C 11
Slope resistance (for power loss calc. only) re 30 Ti=125°C 15 mQ
Tj=25°C 0,1
I '
Reverse current N 1500 Ti=125°C mA
Thermal grease
Thermal resistance chip to heatsink Ry |thickness<50um 2,13 K/W
A =1W/mK
Phase-Change
Thermal resistance chip to heatsink R n Material 1,84 K/W
A=3,4W/mK
Inverter Transistor
i= o
Gate emitter threshold voltage Ve |Vee=Vee 0,0008 Tj=25°C 5 58 6,5 v
Tj=125°C
- . Tj=25°C 1,95
- V cr(sa . !
Collector-emitter saturation voltage CE(sat) 15 50 Ti=125°C 228 \
- . . Tj=25°C 0,05
- - . 1 ) !
Collector-emitter cut-off current incl. Diode cES 0 600 Ti=125°C mA
. Tj=25°C 200
- 1
Gate-emitter leakage current GES 20 0 Ti=125°C nA
Integrated Gate resistor R gine none Q
R ) Tj=25°C 77
Turn-on delay time L d(on) Tj=125°C 75
- Tj=25°C 18
Rise time te Tj=125°C 23 e
R . Tj=25°C 176
Turn-off delay time Eagom Rgoff=64 Q Tj=125°C 226
+15 600 4 . 5
Fall time ¢ Rgon=64 Q Tj=25°C 83
Tj=125°C 110
Turn-on energy loss E Tj=25°C 0,32
o Tj=125°C 0,56 mWs
Turn-off energy loss E o Tj=25°C 0,21
Tj=125°C 0,31
Input capacitance Cies 250
Output capacitance Coss f=1MHz 0 25 Tj=25°C 25 pF
Reverse transfer capacitance Crss 15
Gate charge Q¢ +15 960 4 Tj=25°C 25 nC
Thermal grease
Thermal resistance chip to heatsink Run thickness<50um 2,51 K/W
A =1W/mK
Phase-Change
Thermal resistance chip to heatsink R yn Material 2,18 K/W
A=3,4W/mK
Inverter Diode
. Tj=25°C 1,35 1,41 2,2
v ' / ’
Diode forward voltage F 10 Ti=125°C 1.25 \%
Tj=25°C 5
I
Peak reverse recovery current RRM Ti=125°C 6 A
Reverse recovery time t Ti=25°C 248 ns
" Tj=125°C 431
- Tj=25°C 0,58
Reverse recovered charge Q. Rgon=64 Q 15 600 10 Ti=125°C 1.24 pC
di(rec)max Tj=25°C 95
Peak rate of fall of recovery current at Ti=125°C 49 A/us
Tj=25°C 0,21
Reverse recovered energy Erec Tj=125°C 0,47 mws
Thermal grease
Thermal resistance chip to heatsink Ry |thickness<50um 2,56 K/W
A =1W/mK
Phase-Change
Thermal resistance chip to heatsink R yn Material 2,23 K/W
A=3,4W/mK
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Characteristic Values
Parameter Symbol Conditions Value Unit
V. [V] or|i.[A]or
Ve [V] or
VGE II::V::II Ve [Vlor |I; [Alor |T; Min Typ Max
@ Vs [V] I, [A]
Brake Transistor
=50,
Gate emitter threshold voltage Ve |Vee=Vee 0,00015 Tj=25°C 5 5,8 6,5 v
Tj=125°C
) . Tj=25°C 1,96
- Ver ’
Collector-emitter saturation voltage CE(sat) 15 4 Ti=125°C 257 \
. e . N Tj=25°C 0,05
Collector-emitter cut-off incl diode s 0 1200 Ti=125°C mA
o ) Tj=25°C 200
Gate-emitter leakage current Tges 20 0 Ti=125°C nA
Integrated Gate resistor R gint none Q
_ } Tj=25°C 78
Turn-on delay time Edom) Tj=125°C 75
- Tj=25°C 18
Rise time tr Tj=125°C 24 ns
B . Tj=25°C 170
Turn-off delay time T Rgoff=64 Q s 600 . Ti=125°C 517
Fall time ¢ Rgon=64 Q Tj=25°C 81
! Tj=125°C 103
Turn-on energy loss E Ti=25°C 0,24
o Tj=125°C 0,36 mWs
Turn-off energy loss E o Tj=25°C 0,22
° Tj=125°C 0,33
Input capacitance Cies 250
Output capacitance C oss f=1MHz 0 25 Tj=25°C 25 pF
Reverse transfer capacitance Crss 15
Gate charge Q¢ 15 960 4 Tj=25°C 25 nC
Thermal grease
Thermal resistance chip to heatsink Ry |thickness<50um 2,95 K/W
A =1W/mK
Phase-Change
Thermal resistance chip to heatsink Rn Material 2,56 K/W
A=3,4W/mK
Brake Diode
. Tj=25°C 1 1,88 2,35
v ' '
Diode forward voltage F 4 Ti=125°C 1,79 \Y
Tj=25°C 250
Iy d
Reverse leakage current 15 600 4 Ti=125°C WA
Tj=25°C 4
1
Peak reverse recovery current RRM Tj=125°C 5 A
Reverse recovery time t Tj=25°C 276 ns
" Rgon=64 Q Tj=125°C 485
Rgon=64 Q Tj=25°C 0,43
Reverse recovered charge Qur 15 600 4 Ti=125°C 043 uC
di(rec)max Tj=25°C 37
Peak rate of fall of recovery current dat Ti=125°C 31 A/us
Tj=25°C 0,17
Erec : !
Reverse recovery energy Ti=125°C 0.38 mWs
Thermal grease
Thermal resistance chip to heatsink R un thickness<50um 3,86 K/W
A =1W/mK
Phase-Change
Thermal resistance chip to heatsink R yn Material 3,38 K/W
A=3,4W/mK
Thermistor
Rated resistance R T=25°C 22000 Q
Deviation of R100 AR/R |R100=1486 Q T=100°C -5 5 %
Power dissipation P T=25°C 210 mw
Power dissipation constant T=25°C 3,5 mW/K
B-value B(25/50) |Tol. £3% T=25°C 3940 K
B-value B(25/100) |Tol. 3% T=25°C 4000 K
Vincotech NTC Reference A
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Output Inverter

Typical output characteristics

I = f(Veg) Ie = f(Ve)
12 12
0 / B /
| Z ]
6 6 /
I
4 4 —
2 2
0 0
0 1 2 3 4 Vee(V) 0 1 2 3 4 VeeV) 5
At At
ty, = 250 Hs ty, = 250 Hs
T, = 25 °C Ty = 150 °C
Ve from 7V to 17 Vin steps of 1V Ve from 7 Vito 17 Vin steps of 1V
Typical transfer characteristics Typical diode forward current as
Ie = f(Ve) a function of forward voltage
Iy = f(Vy)
5 6
@u <
// ;
4
4
3
3
2
T = Tjnax25C 2
1 / Ti= Timax-25C
1
T,=25C
0 0
0 2 4 6 8 10 Ve 12 00 04 08 12 Ve 16
At At
ty, = 250 Hs ty, = 250 Hs
Ve = 10 \Y

copyright Vincotech
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Output Inverter
Typical switching energy losses Typical switching energy losses
as a function of collector current as a function of gate resistor
E = f(io) E = f(Rg)
12 T T ’_},2 T T
g | | E g | |
g | | g | |
1 | | 1 - L
| |
: |
08 : 08
|
|
! Eor\ Low T EU” ot
06 S 06
EomughT
04 | 04— —— — - - T - === —
; Fatout ; | Erran
| | I Eoffiowt
02 I ohe—_—
| | | |
| | | |
| | | |
| | | |
0 . . o . .
0 2 4 6 e (A) 8 0 50 100 150 200 250 Ra(£2) 300
With an inductive load at With an inductive load at
T = 25/150 °C T = 25/150 °C
Veg = 600 \Y Ve = 600 \Y
Ve = +15 \Y Ve = +15 \Y
Rgon = 64 Q I¢ = 4 A
R oot = 64 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(R G)
07 T
] |
E ! E
w |
! |
|
|
05 ! Erec
! |
| |
| |
04 S e — |
| : 777777
03 Brec — ] | |
| T,=25C 1 1
| 0,2 | |
0.2 ! ! [ =
| | |
| | |
01 : 01 : :
| | |
1 1 1
o , o , ,
0 2 4 6 Ic(A 8 0 50 100 150 200 250  Rae(£2) 300
With an inductive load at With an inductive load at
T = 25/150 °C T = 25/150 °C
Veg = 600 \Y Veg = 600 \Y
Ve = +15 \Y Ve = +15 \Y
Rgon = 64 Q I¢ = 4 A
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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 2 4 6 lc® 8 0 50 100 150 200 250 Re(2) 300

0,00 0,00
With an inductive load at With an inductive load at
T, = 150 °C Ty = 150 °C
Veg = 600 \Y Ve = 600 Vv
Ve = +15 \Y Ve = +15 \Y
Rgon = 64 Q I¢ = 4 A
R oot = 64 Q
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)
0,6 08
2 T)= Timax -25C / " 2
05

Lt

04
/TJ = Tynax -25

/
/

T=25C
|=25C

0,2

02

01

00 00
o R 4 R c® g 0 50 100 150 200 20 R, (@)300
At At
T, = 25/150  °C T, = 25/150  °C
Vg = 600 \ Vg= 600 \
Ve = +15 \ Ip= 4 A
Rgon = 64 Q Ve = +15 \
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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
er = f:([C) er = f:(Rgon)
2 14
g 2 T, = Timax -25C
15 /
1
T; = Tjmax 25T
038
1
Qn 06
T;= 25T | — T=25¢C Q«
04
05
0,2
0 0
0 2 4 6 lc(A) 8 0 50 100 150 200 250 Rgon(Q) 300
At At
T = 25/150 °C T = 25/150 °C
Ve = 600 Y Vg= 600 \Y
Vee = +15 Y, Iy= 4 A
Rgon = 64 Q Ve = +15 Vv
Typical reverse recovery current as a Typical reverse recovery current as a
function of collector current function of IGBT turn on gate resistor
Ipem = f(Ic) Ippm = f(Rgon)
7 12
< T, = Timax -25T T
_E lrrm \_s;
: E
/ 10
IRRM
T,=25C \
5
8
4 /
6
3 Tj= Tjmax - 25C
) \
2 ~ lrrm
™ IRRM
2
1
0 0
0 2 4 6 lc(A) 8 0 50 100 150 200 250  Rgon(£2) 300
At At
T = 25/150 °C T = 25/150 °C
Ve = 600 Y Vg= 600 \Y
Vee = +15 Y, Iy= 4 A
Rgon = 64 Q Ve = +15 Y

copyright Vincotech 8 14 Jan. 2015 / Revision 5



v

Vincotech

V23990-P848-*4*-PM

datasheet

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
dly/dt,dl ec/dt = f(R gon)

250 1200
Q digdt  —~_Z[ 2 ' dlg/dt z====
i’ -------------------------------- % 'I dle/dt —
< dleddt. === e 41000 '
T 200 e 5 v
T \
X P - 800 H
150 -"F"-——
- 600
100
\ 400
_/
50 200
0 0
0 2 4 6 e g 0 50 100 150 200 250 R,(@)300
At At
T = 25/150 °C T = 25/150 °C
Veg = 600 \Y Vg= 600 \Y
Ve = +15 Y Ig= 4 A
Rgon 64 Q Ve = +15 Vv
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
[ —7 ¢:— =
| = ] A"y 2
| //7 ‘//
10° 7 1 10° H
e 7
_-—// = 7
77
7
0 b /
D=05 | D=0,5
J 02 B 4 02
107 0.1 — 10" i
B 0,1 il
— 8‘82’ i 005 i
\ M 0,02
001 A — 0,01
0,005 0,005
102 T T T 10° T T T f
10° 10* 10° 10? 10* w B g 10° 10" 10° 10? 10" 10° RO
At At
D = ty/ T D = ty/ T
Ruyn = 2,51 K/wW Ruyu = 2,18 K/W Ry = 2,56 K/W Ry = 2,23 K/W

IGBT thermal model values
Thermal grease Phase change material

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

0,05 6,2E+00 0,04 6,2E+00
0,26 4,9E-01 0,23 4,9E-01
0,85 8,6E-02 0,74 8,6E-02
0,64 1,3E-02 0,56 1,3E-02
0,38 2,2E-03 0,33 2,2E-03
0,33 3,4E-04 0,28 3,4E-04

copyright Vincotech

FWD thermal model values
Thermal grease Phase change material

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

0,12 2,8E+00 0,11 2,8E+00
0,62 2,1E-01 0,54 2,1E-01
1,10 4,8E-02 0,95 4,8E-02
0,37 7,2E-03 0,33 7,2E-03
0,35 8,8E-04 0,30 8,8E-04
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Output Inverter
Power dissipation as a Collector current as a
function of heatsink temperature function of heatsink temperature
P = f(Th) Ic = f(Ty)
70 12
= <
o >
60
10
50
8
40
6
30
4
20
2
10
0 0
0 50 100 150 Th(°C) 200 0 50 100 150  Tw(°C) 200
At At
T, = 175 °C T, = 175 °C
Ve = 15 \Y
Power dissipation as a Forward current as a
function of heatsink temperature function of heatsink temperature
P = f(Th) Ig = f(Ty)
70 12
B <
n.§ s
60
10
50
8
40
6
30
4
20
2
10
0 0
0 50 100 150 Th(°C) 200 0 50 100 150 Th(°C) 200
At At
T, = 175 °C T, = 175 °C
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Safe operating area as a function
of collector-emitter voltage

Gate voltage vs Gate charge

Ie = f(Vep) Ve = f(Qr)
10° 17,5
g e /
< L /
15 /
240V
10° A 960V
NSNS N N 10uS 12,5
AN, \ A
/ \N N 100uS N\
/ NN ///i///
N \ N s N 10
; \\\\ N \\\\ AN
10 10mS N
75
N eon N
N\
\\\ .
DC
10° § \
N
\ 25
N
0
10" 0 5 10 15 20 5 30
100 10t 10° 10°  Vee(V) 10* Qq(nC)
At At
D = single pulse Ic = 4 A
Ty = 80 °C
Ve = +15 \%
Tj = ijax OC

Short circuit withstand time as a function of
gate-emitter voltage

Typical short circuit collector current as a function of
gate-emitter voltage

tse = f(Vgr) Ve = f(Qr)
175 40
aQ L) /

S~
10 \

:: P
. v

\ /
20
\ /
7,5
15
5
10
25 5
0 0
12 13 14 15 16 vawm Y 12 13 14 15 16 17 18 19y, w20
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(Ve)
10
<
g
8 IC MAX T
° \
a -
2 |
‘ é
=
8
>
0
0 200 400 600 800 1000 1200 1400
Vee(V)
At
T, = Tima25  ©OC

Uccminus=Uccplus

Switching mode : 3 level switching

copyright Vincotech 12 14 Jan. 2015 / Revision 5



\' V23990-P848-*4*-PM

datasheet
Vincotech
Brake
Typical output characteristics Typical output characteristics
Ie = f(Ve) Ic = f(Ver)
12 12
<

1
lc(A)

\\
1

i\

2 2
0 0
0 1 2 3 4 V() 5 0 1 2 3 4 Vee(V) 5
At At
ty, = 250 Hs ty, = 250 Hs
T, = 25 °C Ty = 150 °C
Ve from 7V to 17 Vin steps of 1V Ve from 7 Vito 17 Vin steps of 1V
Typical transfer characteristics Typical diode forward current as
Ie = f(Ve) a function of forward voltage
Is = f(V)
5 15
< <

4 12

3 9

2 6

T)= Tjnac25C
. T, = Tinax25C s
T;=25C
T,= 25T
0 : 0
0 2 4 6 8 10 Ve (V) 12 0 05 1 15 2 25 3 Ve(V) 35

At At
ty, = 250 Hs ty, = 250 Hs
Ve = 10 \Y
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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(I¢) E = f(R¢)

_08 5084

wo7 b

06

05

04

03

02

01

00

0 1 2 3 4 5 6 7. 8 0 50 100 150 200 250 Rg () 300
With an inductive load at With an inductive load at

T = 25/150 °C T = 25/150 °C

Veg = 600 \Y Ve = 600 Vv

Ve = +15 \Y Ve = +15 Vv

Rgon = 64 Q I¢ = 4 A

R oot = 64 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(R G)

o
o

E (mWs)

o
v

05
Q
2
E
w
04

03

0,2

01

0

0 50 100 150 200 250 Rg (£2) 300
With an inductive load at With an inductive load at
T = 25/150 °C T = 25/150 °C
Vg = 600 Vv Veg = 600 Vv
Ve = +15 Y Ve = +15 Y
Rgon = 64 Q I¢ = 4 A
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Typical switching times as a Typical switching times as a
function of collector current function of gate resistor
t = f(l¢) t = f(Rg)
e e G
| | | | — | | |
D | | | | 2 | | |
A B - L R L _____ 4 tyoff- — —
= | | | |
| | | |
010 - — — — — — — — — L I _———— o
777777777 e P —
[l | | | tdon
Lo I
1 ‘ 1 1
| | | |
B e e s S
1 1 1 1 ‘ ‘ ‘
777777777 v v
| | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
0,00 | | | | 0,00 | | |
0 1 2 3 4 5 6 71c(A 8 0 50 100 150 200 250 Rc(2) 300
With an inductive load at With an inductive load at
T, = 150 °C T, = 150 °C
Ve = 600 \Y Ve = 600 \Y
Ve = +15 \Y Ve = +15 \Y
Rgon = 64 Q Ic= 4 A
Ryt = 64 Q
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"
T z LT
= 5 LT ]
) T h BB
10° — ///:/ 0 ] il //’
10 .
LT A T ) ,./
// i /
7
Vi /
D=0,5 D=05
10t 0,2 10" 0,2
0,1 01
0,05 \
0,05
0,02
0,02
0,01
0,01
0,005
0.000 0.00
’ 0.000
10° 107 1
10° 10 10° 10? 10° 1w BE gy 105 10 10° 10 10t 10° ) gy
At D = ty/ T At D = ty/ T
Thermal grease Phase change material Thermal grease Phase change material
Ry = 2,95 K/W Ry = 2,56 K/W Ry = 3,86 K/W Ry = 3,38 K/W

copyright Vincotech
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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)

60 12

g <

o2 o

50 10

40 8

30 6

20 4

10 2

0 0

0 50 100 150 Tn(°C) 200 0 50 100 150 To(°C) 200
At At
Ty = 175 oC Ty = 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)
40 12
g <
<3 -
10 R —
30
8
25
20 6
15
4
10
2
5
0 0
0 25 50 75 100 125 Th (°C) 150 0 25 50 75 100 125 Th (°C) 150
At At
T = 150 oC T = 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
1= f(Vy) Zwn = f(ty)
100 10"
33
80
//
_-.////
10° /
60 =
Ll N
40
/ D=0,5
10 7 0,2
0,1
20 — f 0,05
T,= Tpac25C L 0,02
s T,=25C — 0,01
|1 0,005
0 el 0.000
00 03 05 08 10 13 15 18 VE (V) 20 o . . R . RO R
10 10 10 10 10 10 107
At At D ty/ T
ty, = 250 us Thermal grease Phase change material
Ruyn = 2,13 K/W Ry = 1,83 K/W
Power dissipation as a Forward current as a
function of heatsink temperature function of heatsink temperature
P = f(Th) Ig = f(Ty)
80 35
g <
< »
60
25
20
40
15
10
20
5
0 0
0 25 50 75 100 125 Ta(°C) 150 0 25 50 75 100 125 Tn(°C) 150
At At
T, = 150 oC T, = 150 oC
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Thermistor
Typical NTC characteristic Typical NTC resistance values
as a function of temperature
Ry =f(T)
NTC-typical temperature characteristic (32510 11
25000 — °@T Tas [ ]
S RT) =R, [@ Q
20000
T Rnom Remin Rimax AR/R
[°C] [Q] [Q] [O] [+%]
15000 55 2089434,5 | 15064954 | 2672373,6 27,9
0 71804,2 59724.4 83884 16,8
10 43780,4 37094.,4 50466,5 15,3
20 27484.6 23684,6 31284,7 13,8
10000 25 22000 19109,3 24890,7 13,1
30 177233 15512,2 19934,4 12,5
60 5467,9 4980,6 5955,1 8,9
70 3848,6 3546 4151,1 7.9
5000 80 2757,7 2568,2 29471 6,9
90 2008,9 1889,7 2128,2 5,9
100 1486,1 1411,8 1560,4 5
— 150 400,2 364.,8 435,7 8.8
0
25 45 65 85 105 T(C) 125
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Switching Definitions Output Inverter

General conditions

T, = 125°C
R gon = 320
Rer = 32Q

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

datasheet

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

(tg.x = integrating time for E ) (tgon = integrating time for E )
140 250
% %
120 : I
doff v 200 4
100 - If\w CE L
Veeoow T R ‘Zgggo%
80 150
la
60 Ver
100
40 e VA
\\ Tgoff taon i
20 50
~ X "
0 E
A AR A Veeio% | M Vee 3%
Vee 0+ A C10%
-20 4
lEon
-40 -50 ‘ ‘
0,2 0 0,2 0,4 0,6 29 3 31 32 )
time (us) time(us)
Ve (0%) = -15 \Y Ve (0%) = -15 \Y
Ve (100%) = 15 \Y Ve (100%) = 15 \Y
V¢ (100%) = 600 \Y V¢ (100%) = 600 \Y
I¢ (100%) = 8 A I: (100%) = 8 A
Laoff = 0,24 Hs Ldon = 0,07 Hs
Coff = 0,50 Hs Ceon = 0,27 Hs

Turn-off Switching Waveforms & definition of ¢,

Turn-on Switching Waveforms & definition of ¢,

120 250
% fitted %
b Mee L 5
100 \ /\/\—w
200
< lc 90%
80
/ 150
60 lc s0%
100 4 Vee
40 4 e aos c90%
I
50
20
: lcapos le lc10% x
073 0 L
1
-20 T T 50 i i
01 0,2 03 04 05 3 3,05 31 3,15
time (us) ' ' ' time(us)
V¢ (100%) = 600 \Y V¢ (100%) = 600 \Y
Ic (100%) = 8 A Ic (100%) = 8 A
ty= 0,11 us t, = 0,02 us
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V23990-P848-*4*-PM

Switching Definitions Output Inverter
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Turn-on Switching Waveforms & definition of ¢y,

120 - 200
* Eon % Pon
100 -
Post 150 -
80
Eon
100 - I —
60
40
50
0 VG 10% Vee an
Ve 9% Ic 19 0 i Teon i
0 X
Leoft
-20 T T -50 T T
-0,2 0 0,2 0,4 2,9 3 31 3,2 33
time (us) time(us)
P (100%) = 4,93 kW P, (100%) = 4,93 kW
E s (100%) = 0,62 mJ E ., (100%) = 0,75 mJ
Egoft = 0,50 us tgon = 0,27 us
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100
% ly
L
50
0 fitted
V Irrm10%
50
-100 + I 9006
Irrm100%
-150 T T
3 3,2 3,4 3,6 time(us) 3.8
V4 (100%) = 600 \Y
14 (100%) = 8 A
Igm (100%) = -10 A
ty = 0,38 us
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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 4 120 4
% % E
100 Qr 100 4 L
ly
80 -
50 v torr terec
J 60 |
04
40 4
Prec
50
20 A
-100 o
-150 ; : -20 : :
3 32 34 36 338 4 3 3,2 34 36 38
time(us’ time(us)
14 (100%) = 8 A P (100%) = 4,93 kW
Q. (100%) = 1,57 uc E e (100%) = 0,63 mJ
tom = 0,80 bs Eore = 0,80 Hs
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Ordering Code and Marking - Outline - Pinout
Ordering Code & Marking
Version Ordering Code in DataMatrix as| in packaging barcode as
without thermal paste 12mm housing V23990-P849-A58-(opt.)-PM P848-A58 P848-A58
without thermal paste 17mm housing V23990-P848-A59-(opt.)-PM P848-A59 P848-A59
without thermal paste 12mm housing V23990-P848-C58-(opt.)-PM P848-C58 P848-C58
without thermal paste 17mm housing V23990-P848-C59-(opt.)-PM P848-C59 P848-C59
Pin table
Pin| X Y 68,4
1| 25,5 2,7 . 65,9
2| 25,5 0
3| 22,8 0
4| 20,1 0
5| 16,2 0 .
6| 13,5 0 ey S— |:|
7| 10,8 0 3 y M
P ¢ o g
9| 5,4 0 © o L] -
10] 2,7 0 021 ol
11| 0 0
12 o 19,8 _ 4'_@* ™ B
13] 0 22,5 ‘;2 U
14| 7,5 19,8 .
15| 7,5 | 22,5 = T 01 b 9
16| 15 19,8 Mo
TIRET s d — <>W1‘_,'100908070605 040302 023 =
18] 22,8 | 22,5 I\ 3 — |
19| 25,5 | 22,5
20| 33,5 | 22,5 - X
21| 33,5 15 1675
22| 33,5 7,5 :
23| 33,5 0
55 202
574
DC+ (4,5) INV+ (6,7)
r____
' G3 (23) I G5 (26) I
- s34 T s5@7)
H - -
L1 (28) es—g ¢ BRC 31) - U (19)
L1 (29) & | - T - \/ (22)
L1 (30) e H —an \\V (25)
] [
1
]
]
1

DC+ (2,3)

BRE (32)

Lecccccccccccccccccccaaad

G4 (14) G6 (11)|
sS4 (15) S6 (12)

H
=

R1 (8) R2 (9)
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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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