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flow 90CON 1 1600V/50A

flow 90 housing

e 3~ phase input rectifier with or withot BRC
*optional half controlled

e Compatible with flow 90PACK 1

e Support designs with 90°mounting angle between
heatsink and PCB

e Clip-in PCB mounting

Target Applications
e Motor drives

e Servo drives * -?; -_k y:.3

=
 \V23990-P718-G-PM T X =B __Jt}

e \/23990-P718-G10-PM half controlled
e VV23990-P718-H-PM w/o brake
e \/23990-P718-H10-PM half controlled, w/o brake

Maximum Ratings

Tj=25<T, unless otherwise specified

Parameter Symbol Condition Value Unit
Input Rectifier Diode
Repetitive peak reverse voltage VRRM 1600 \%
Forward t per diod | DC t Ti=80T 32 A
orward current per diode curren
P FAv T.=80C 71
Surge forward current Iesm 850 A
t,=10ms T=45C
I’t-value 1’t 3610 A%s
Tp=80C 61
Power dissipation per Diode P, T=T;max w
pation p ot =l T.=80C 92
Maximum Junction Temperature Tijmax 150 T

Input Rectifier Thyristor

Repetitive peak reverse voltage VRrM 1600 \%
sine,d=0.5 Th,=80C 43
Forward average current lrav A
T=Tjmax T.=80C 50
Surge forward current lesm 620 A
t,=10ms Tj=45T
PPt-value Pt 1920 AZs
T,=80C 60
Power dissipation per Thyristor Piot T=T;max n W
T.=80C 91
Maximum Junction Temperature T;max 150 T
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Tj=25T, unless otherwise specified

Maximum Ratings

V23990-P718-*-PM

Parameter Symbol Condition Value Unit
Brake IGBT
Collector-emitter Break down voltage Ve 1200 \%
T,=80C 31
DC collector current Ic T=T;max " A
T.=80C 40
Pulsed collector current Icpuls t, limited by Tymax 105 A
o T,=80C 73
Power dissipation per IGBT Piot T=Tjmax n w
T.=80C 110
Gate-emitter peak voltage Vee +20 \%
t T;<150C
Short circuit ratings se ! 10 Ks
Vee Vge=15V 1200 \%
Maximum Junction Temperature Tjmax 150 T
Brake Inverse Diode
Peak Repetitive Reverse Voltage VRrM 1200 \%
Tp=80C 8
DC forward current | T=T;max A
F = T.=80C 8
Repetitive peak forward current lerm tp limited by Tjmax 6 A
Tp=80C 20
Brake Inverse Diode P, T=T;max w
ot = T.=80C 30
Maximum Junction Temperature T;max 150 T
Brake FWD
Peak Repetitive Reverse Voltage VRRM 1200 \%
T,=80C 14
DC forward current Ie T=T;max " A
T.=80C 19
Repetitive peak forward current IFRM t, limited by Tymax 30 A
N A T,=80C 29
Power dissipation per Diode Piot T=T;max n W
T.=80C 44
Maximum Junction Temperature Tijmax 150 T
Thermal Properties
Storage temperature Tsig -40...+125 T
Operation temperature under switching condition Top -40...+(Tjmax - 25) T
Insulation Properties
Insulation voltage Vis t=2s DC voltage 4000 \%
Creepage distance min 12,7 mm
Clearance min 12,7 mm
copyright Vincotech 2 Revision: 3
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Characteristic Values

V23990-P718-*-PM

Parameter Symbol Conditions Value Unit
V. [V] or Ic [A] or
V
sz\\;]] o veMor  |i[Alor T, Min Typ Max
Vos[V] Ib[A]
Input Rectifier Diode
Tj=25C 0,8 1,23 15
Forward voltage Ve 59 Tj=125TC 1,21 v
Tj=25C 0,92
Threshold voltage (for power loss calc. only) Vio 59 Tj=125C 0.81 \
. Tj=25C 5,0
Slope resistance (for power loss calc. only) I 59 Tj=125C 6.8 mQ
Tj=25C 0,05
Reverse current Iy 1500 Tj=125C mA
Thermal grease
Thermal resistance chip to heatsink per chip Rygy  [thickness<50um 1,15 KIW
A=0,61 W/mK
Input Rectifier Thyristor
Tj=25C 1 1,36 19
Forward voltage Ve 0,048 Tj=125C 1,38 v
- Tj=25C 1,00
Threshold voltage (for power loss calc. only) Vio Vp=6 V 35 Tj=125C 0.89 \
) Tj=25C 0,01
Slope resistance (for power loss calc. only) I 35 Tj=125C 0.01 mQ
Tj=25C 0,05
Reverse current Iy 1200 Tj=125C 5 mA
) 1c=0,5A Tj=25C 2
Gate controlled delay time tep V=112 Vpgu Tj=125C Hs
o Tj=25C
Gate controlled rise time tor Tj=125C thd. Hs
" . - Vb=2/3 Vprm -
Critical rate of rise of off-state voltage (dv/dt)cr linear voltage rise Tj=150C 1000 V/us
- . } . Vp=2/3 Vprm _ i
Critical rate of rise of on-state current (di/dt)er 16=0,45A; f=50Hz tp=200 ys 42 Tj=150C 500 Alus
L e _ _ Tj=25C
Circuit commutated turn-off time tq Vp=2/3 Vipru tp=200 ys |100 42 Tj=125C 150 HS
; - Tj=25C 75
Holding current I Vo=6V Tj=125TC mA
. 15=0,45A Tj=25T 125
Latching current b =10 s Ti=125C mA
. - Tj=25C 15
Gate trigger voltage Ver Vo=6 V Tj=125C \
. - Tj=25C 50
Gate trigger current loT Vo=6 V Tj=125TC mA
Gate non-trigger voltage Vep  |Vp=2/3 Vprm Tj=150C 02 \Y
Gate non-trigger current lep Vp=2/3 Vprm Tj=150C 5 mA
Thermal grease
Thermal resistance chip to heatsink per chip Ryyy  [thickness<50um 1,16 KIW
A=0,61 W/mK
Brake IGBT
R Tj=25TC 5 5,8 6,5
Gate emitter threshold voltage Veewny [Vee=Vee 0,0015 T}:125°C \4
. R Tj=25C 13 2,11 2,25
Collector-emitter saturation voltage Vee(sat 15 35 Tj=125C 2,40 M
. e i Tj=25C 0,25
Collector-emitter cut-off incl diode lces 0 1200 Tj=125C mA
. Tj=25C 650
Gate-emitter leakage current loes 20 0 Ti=125C nA
Integrated Gate resistor Rgint 6 Q
] . Tj=25C 56
Turn-on delay time tacon) Tj=125C 56
o Tj=25C 19
Rise time & Tj=125C 26 ns
. Tj=25C 492
Turn-off delay time Laofn) Rgon=32 Q 5 600 35 Tj=125C 577
Fall time t Rgoff=16 Q - Tj=25C 109
f Tj=125C 167
- Tj=25C 2,06
Turn-on energy loss per pulse Eon Ti=125C 2.42 WS
- Tj=25C 1,79
Turn-off energy loss per pulse Eorf Ti=125C 2,79
Input capacitance Cies 2530
Output capacitance Coss  |f=1MHz 0 25 Tj=25TC 132 pF
Reverse transfer capacitance Crss 115
Gate charge Qcate Tj=25C 205 nC
Thermal grease
Thermal resistance chip to heatsink per chip Rygy  [thickness<50um 0,96 KIW
A=0,61 W/mK
copyright Vincotech 3 Revision: 3
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Characteristic Values

V23990-P718-*-PM

Parameter Symbol Conditions Value Unit
V. [V] or Ic [A] or
V
VGER;]] o veMor  |i[Alor T, Min Typ Max
e Vs [V] Ip [A]
Brake Inverse Diode
. Tj=25C 1 1,60 2,2
Diode forward voltage Ve 3 Tj=125C 157 \%
Thermal grease
Thermal resistance chip to heatsink per chip Ryyy  [thickness<50um 3,22 KIW
A=0,61 W/mK
Brake FWD
; Tj=25C 1 2,07 2,3
Diode forward voltage Ve 15 Tj=125C 2.45 \%
Tj=25C 250
Reverse leakage current Iy +15 300 25 Tj=125C A
Tj=25T 16,77
Peak reverse recovery current IRrRM Tj=125C 1711 A
) Tj=25C 332
Reverse recovery time e Tj=125C 505 ns
_ Tj=25C 1,79
Reverse recovered charge Qr Rgon=32 Q +15 300 25 Tj=125C 278 uc
di(rec)max| Tj=25C 495
Peak rate of fall of recovery current It Tj=125C 210 Alus
Tj=25C 1,79
Reverse recovery energy Erec Tj=125C 278 mWs
Thermal grease
Thermal resistance chip to heatsink per chip Ry [thickness<50um 2,40 KIW
A=0,61 W/mK
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Brake
Figure 1 Brake IGBT Figure 2 Brake IGBT
Typical output characteristics Typi cal output characteristics
lc = f(Vce) lc = f(Vce)
60 60
< <

30

20

10

\

\

0 1 2 3 4 Vee (V) 5 0 1 2 3 4 Vee (V) 5
At At
ty= 250 us ty= 250 us
Tj= 25 T Tj= 125 T
Vge from 7V to 17 Vin steps of 1 V Vge from 7V to 17 Vin steps of 1 V
Figure 3 Brake IGBT Figure 4 Brake FWD
Typical transfer characteristics Typical diode forward current as
lc = f(Vag) a function of forward voltage
Ir = f(Ve)
30 30
< <
25 25
20 20 //
15 15
10 10
5 5 /
Ti= Tinac25C
Tj=25C
0 0
0 2 4 6 8 Vee (V) 10 0 05 1 15 2 25 3 Ve(V) 35
At At
th= 250 'S th= 250 'S
Vee = 10 \Y
copyright Vincotech
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Brake

Figure 5 Brake IGBT
Typical switching energy losses
as a function of collector current

E =f(lc)

Figure 6 Brake IGBT

Typi cal switching energy losses
as a function of gate resistor
E =f(Rg)

7

E (mWs)

0 5 10 15 20 25 30 35 40 14pa) 50

o

E (mWs)

3

120 RG(.Q)MO

With an inductive load at

T,= 251125 T
Vee= 600 %
Vee = 15 %
Rgon = 32 Q
Rgoft = 16 Q

Figure 7 Brake IGBT

Typical reverse recovery energy loss
as a function of collector current

With an inductive load at

T,= 25/125 T
Vee= 600 %
Vee = 15 %
le = 25 A

Figure 8 Brake IGBT

Typical reverse recovery energy loss
as a function of gate resistor

Erec = f(lc) Erec = f(RG)
14 T T T T T
7 | | | |
S | | | |
‘5’ | | | T Erec
g | | | |
| | |
| | |
| | |
| | |
| | |
L ‘ Ere
|
|
!
f
1488 %0

With an inductive load at

T,= 25/125 T
Vee= 600 %
Vee = 15 v
Rgon = 32 o)

copyright Vincotech

With an inductive load at

T,= 25/125 T
Vee= 600 %
Vee = 15 v
Ie = 25 A
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Brake

Figure 9 Brake IGBT Figure 10 Brake IGBT

Typical switching times as a Typi cal switching times as a
function of collector current function of gate resistor
t=1f(lc) t=f(Rc)

0

1 hl

t(us)

|
|
|
|
1
0 10 20 30 40 Ic(A) 50 0 20 40 60 80 100 120 Re(£) 140

0,001 0,001 L L
With an inductive load at With an inductive load at

Tj= 125 T Tj= 125 T

Vee= 600 \% Vee= 600 \%

Ve = 15 \ Vee = 15 \Y,

Rgon = 32 Q Ic = 25 A

Rgoif = 16 Q

Figure 11 Brake IGBT Figure 12 Brake FWD

IGBT transient thermal impedance FWD transient thermal impedance
as a function of pulse width as a function of pulse width
Zingn = f(tp) Zingn = f(tp)
10! 10!
" " LT
[ ey | /
10° 10°
— ) >
L
/——'// /
A D=05 D=05 i
// 0.2 7i 0,2
10* /I o1 = 10" 0,1 4
A 0,05 | 0,05
0,02 0,02
] 0,01 ]
0,01 A '
- 0,005 / 0,005
P 0.000 mi / 0.000 7
104/ : ‘ [ T 102 : L1 L
10° 10* 10° 102 10* 100 (9 10 10° 10* 10° 102 10* 10° tp(9 10t
At At
= tp/T D= tp/T
Ringn = 0,96 Kw Rinn = 2,40 KIw
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Brake
Figure 13 Brake IGBT Figure 14 Brake IGBT
Power dissipation as a Collector current as a
function of heatsink temperature function of heatsink temperature
P = f(Th) Ic = f(Tn)
160 50
B =
B i(/
o d
140 -
40
120
100
30 4
80
20 4
60
40
10
20
] . [} .
0 30 60 90 120 Ty(°C) 150 0 30 60 90 120 TH(°0) 150
At At
T= 150 °C Ti= 150 °C
Vee= 15 \Y
Figure 15 Brake FWD Figure 16 Brake FWD
Power dissipation as a Forward current as a
function of heatsink temperature function of heatsink temperature
P = f(Th) e =f(Th)
70 25
3 :
= it
a -
| \
20
50
15 4
40
30
10 +
20 4
5
10 +
[} . . 0 . .
0 30 60 90 120  Th (°C) 150 0 30 60 90 120 Th(°C) 150
At At
T= 150 °C T= 150 °C
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Brake Inverse Diode

Figure 1 Brake inverse diode Figure 2 Brake inverse diode
Typical diode forward current as Diode transient thermal impedance
a function of forward voltage as a function of pulse width
le = f(Vg) Zingn = f(tp)
20 10
<
2 [
15 N [ e =
10° | —1
——
7
10 7
D=05 Il
" 0,2
07~ 0,1
5 0,05 m
0,02
0,01 B
0,005 =
0 10 1 000\0 L1
0 ' 2 3 vew 10° 10* 10° 10? 10" 100 5O 104
At At
t= 250 us D= tp/T
Rihgn = 3,22 K/w
Figure 3 Brake inverse diode Figure 4 Brake inverse diode
Power dissipation as a Forward current as a
function of heatsink temperature function of heatsink temperature
P = f(Th) e =f(Th)
50 8
g g
o i
40
6
30
4
20 +
2
10
0 . 0
0 30 60 90 120 Th (°C) 150 0 30 60 90 120 Th (°C) 150
At At
T= 150 °C T= 150 °C
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Figure 1

Typical diode forward current as

a function of forward voltage

Input Rectifier Diode

Rectifier diode

V23990-P718-*-PM

Figure 2 Rectifier diode

Diode transient thermal impedance

as a function of pulse width
Ie=1(Ve) Zingn = f(tp)
100 10
g g
8 N
10° =
60 Z
bl
I 7 /
40 // D=05 B
0,2
10™ 0.1 =
/ 0,05
2 - 0,02 _
= ] 0,01
— 0,005
Tj= 25T |
0 . L 0.000
0 05 1 15 o X R ) o
10° 10° 10° 10 10 10
At At
t= 250 us D= /T
Rihgn = 1,15 K/w
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) e =f(Th)
140 100
g =
3 <
a uw
120 4 -
80
100 +
60
80
60
40 1
40 4
20
20 4
[} . 0 .
0 30 60 120 T4 (°0) 0 30 60 90 120 T, (°0) 150
At At
T= 150 °C T = 150 °C
copyright Vincotech
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Thyristor

Figure 1

Thyristor Figure 2 Thyristor
Typical thyristor forward current as Thyristor transient thermal impedance
a function of forward voltage as a function of pulse width
Ie=1(Ve) Zingn = f(tp)
60 10!
<
50 §U
£
40 10°
—
2
30 LH
L —
— /] D=05
4 0,2
20 ot 7 0,1
/ 0,05
4 0,02
o e / 0,01
H— 0,005
Ti = Timac25C 7,=25C I 0.000
0 ‘ ‘ 11 ‘ ‘ ‘ i Ll
0 0,25 05 0,75 1 1,25 15 1,75 VF(V) 2 10° 10% 10° 107 101 0 (9 104
At At
ty= 250 us D= t/ T
Rihgn = 1,16 K/w
Figure 3 Thyristor Figure 4 Thyristor
Power dissipation as a Forward current as a
function of heatsink temperature function of heatsink temperature
Pio = f(Th) e =f(Th)
150 60
s <
\-é i
& 50
120 +
40
%
30
60
20
30 4
10
0 . 0 . .
0 30 60 90 120 T, (°C) 150 0 30 60 90 120 T, (°0) 150
At At
T= 150 °C T= 150 °C
copyright Vincotech 11

Revision: 3



v .
\ Vincotech

Gate trigger characteristics

Thyristor

V23990-P718-*-PM
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Switching Definitions Output Inverter

General conditions

Figure 1

Turn-off Switching Waveforms & definition of tdoff, tE

(teor = integrating time for E  4)

Tj
Rgon
Rgoff

125
4Q
4Q

Output inverter IGBT
off

Figure 2

(teon = integrating time for E )

Output inverter IGBT
Turn-on Switching Waveforms & definition of tdon, tEon

120 : 200
i %
%
100 Anpte i . - /\\/\\lc
Uge so% Uce 90% / ]
80 b /\/ V\\\\
Uge 120 0 ~
ce ~
60 1 100 Yoe r
le N ST el
40 \ 801
Teor 60 Ldon
. 71\
lc 196 20 \
e V]
0 \j i Uge10% -¢l ] 1C100 \f%
0 tEon T
20 : . -20 ! . .
0.2 0 0.2 04 0.6 ) 08 4,9 5 51 52 53 54 55 56 57
time (us) time(us)
Ve (0%) = -15 \% Ve (0%) = -15 \%
Ve (100%) = 15 \% Ve (100%) = 15 \%
V¢ (100%) = 600 \Y, V¢ (100%) = 600 \Y
Ic (100%) = 100 A Ic (100%) = 100 A
taorr = 0,29 us tdon = 0,11 us
teoft = 0,67 us teon = 0,39 us
Figure 3 Output inverter IGBT Figure 4 Output inverter IGBT
Turn-off Switching Waveforms & definition of t ¢ Turn-on Switching Waveforms & definition of t |
120 180 -
% fitted U % le
le ————— 160 \
100 A A A A
R - o056 140
80 120 4
Uce MW
100 T | |
60 c90%
Ic 60%
80 -
40 | t
c 40% 60
20 \\ 40 \\
__/ letose Nm 2
0] ] le10%
N 0
f
20 ‘ ‘ ‘ ‘ ‘ ‘ -20 ‘ ‘ ‘
015 02 025 03 035 04 045 05 055 Q6 065 4.9 5 51 52 53 5.4 55 56, 57
ime (us time(us)
V¢ (100%) = 600 \Y, V¢ (100%) = 600 \Y,
Ic (100%) = 100 A I (100%) = 100 A
= 0,11 us t,= 0,03 us
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Switching Definitions Output Inverter

Figure 5 Output inverter IGBT Figure 6 Output inverter IGBT

Turn-off Switching Waveforms & definition of t Eoff Turn-on Switching Waveforms & definition of t ~ go,
120 - 180
[ % Pon
% P 1. 1% °
off E,
100 1 off
140 4
80 4
Eon
60 | 100 A
40
/ 60
20
Uge90%
ge 0 20
0 Ugem%‘ UceS%
tEoff tEon
-20 T T T T -20 ‘ ; ; ; -
0 0.1 0.2 03 0,4 05 0,6 07 0.8 49 5 5.1 52 53 5.4 55 56
time (us) time(us)
Pyt (100%) = 59,91 kw Pon (100%) = 59,91 kw
E,i (100%) = 8,87 mJ Eqn (100%) = 12,48 mJ
teoft = 0,67 us teon = 0,39 us
Figure 7 Output inverter FWD
Turn-off Switching Waveforms & definition of t "
120
|
% d
80
t,
40
Uy fitted
0 = R §
Irrnf10%

Irav90%

-80 L
|RRM100%\\M
-120 T T T
4,7 4,9 51 53 55 57 59 6,1
time(us)
Vg (100%) = 600 V;
4 (100%) = 100 A
Irrm (100%) = -83 A
tr = 0,51 MS
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Figure 8

Turn-on Switching Waveforms & definition of t

(tor = integrating time for Q )

Switching Definitions Output Inverter

Output inverter FWD

Qrr

(terec= integrating time for E o)

V23990-P718-*-PM

Figure 9 Output inverter FWD

Turn-on Switching Waveforms & definition of t

150 1 120
% %
100 | EIEC -
100 ld QU
80
¢ tEfEC
50 4 Qrr
60 -
0 40 4
20 4
50 PIEC
\/ 0 4
-100 T T T T -20 T T T
4,8 5 52 54 56 58 6,%. 6,4 4,8 52 54 56 58 6,2 ?,4
ime(us) time(us,
13 (100%) = 100 A Prec (100%) = 59,91 kw
Q. (100%) = 20,73 uC Erec (100%) = 7,85 mJ
thr = 1,03 us tErec = 1103 us
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Ordering Code and Marking - Outline - Pinout

Ordering Code & Marking

V23990-P718-*-PM

Version Ordering Code in DataMatrix as in packaging barcode as
without thermal paste 12mm housing V23990-P718-G-PM P718-G P718-G
without thermal paste 12mm housing V23990-P718-G10-PM P718-G10 P718-G10
without thermal paste 12mm housing V23990-P718-H-PM P718-H P718-H
without thermal paste 12mm housing V23990-P718-H10-PM P718-H10 P718-H10

Outline
Pin table I 58 —
Pin X Y
> ~
1] S8 0 1516 17.1819 202122 | _
2| 501 0 # * ff ? zl
3 472 1 0O F 1h 33 JATU9e8e7 d6a56t  eleZe!
4 402 1 0O T T
5| 373 0 i
6| 344 0 =
7| 274 0 -
s 205 | o S G A
9| 21,6 0 X \ convex min. 0,05mm
10[ 18,7 0 max. 0,2 mm
11| 15,8 0
12| 12,9 0
13 7,1 0
14 0 0
15 0 7 5832
16 3 7
7] 7 7 73 *01
18] 99 7 47
19| 128 7
20] 44 7 — | <59 %02
21 47 7 H
22| 50 7 -— surfaces for spring fixing
] ] Il (] )
! — L_J ] 3
[se] | LN
i A
I
‘ 1 I
H D 1 +005
67 =01
b & .
- 78 02
Pinout
DC+ (10-12) BR (13) .
G1(9) G2 (8) G3 (7)
L1 (4-6) @ BRC
L2 (20-22) @i (4
L3 (1-3)

BRG (16) I

BRE (15)

DC- (17-19)
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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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