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datasheet

Vincotech

flowPIM 1 1200V / 35 A

flow 1 17mm housing

» 3~rectifier, BRC, Inverter, NTC
» Very compact housing, easy to route

e IGBT4 / EmCon4 technology for low saturation
losses and improved EMC behaviour

Target applications

# Industrial Drives

» Embedded Drives J;
X X .3 .JJ % -Jk} .Jg %

i ——
o \V23990-P580-A47-PM x5 2z ok -Jk} .H‘ -JH‘

Maximum Ratings

T;=25°C, unless otherwise specified
Parameter | Symbol | Condition Value | Unit

Inverter Switch\ Brake Switch

Collector-emitter voltage Vs 1200 v
Collector current Ig T=Tymax Ts=80°C 19 A
Repetitive peak collector current T'erm tp limited by Tymax 105 A
Total power dissipation Pt T=Tymax T:=80°C 181 w
Gate-emitter voltage Vees +20 v
S . t T; = 150°C 10

Short circuit ratings = ! K

Ve Vg = 15V 800 v
Maximum Junction Temperature Timex 175 °C
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Parameter | Symbol | Conditions Value | Unit
Inverter Diode

Peak Repetitive Reverse Voltage VeeM 1200 \
Continuous (direct) forward current I Ti=Timzx Th=80°C a5 A
Repetitive peak forward current IrrmM 70 A
Total power dissipation Pigt Ti=Timax Tp=80°C 144 w
Maximum Junction Temperature Time 175 °C
Parameter | Symbol | Conditions Value | Unit
Protection Diode

Repetitive peak reverse voltage VeeM 1600 Y
Mean forward current Tpay Ti= Timax T-=80°C 35 A
Surge (non-repetitive) forward current I'ran 50 Hz Single Half Sine Wave 150 A
Total power dissipation Pt Ti= Timax T:=80°C 58 W
Maximum Junction Temperature Tima 150 °C
Parameter | Symbol | Conditions Value | Unit
Rectifier Diode

Repetitive peak reverse voltage VeeM 1600 Y
Mean forward current Tesy Ti= Time T:= 80 °C 61 A
Surge (non-repetitive) forward current Tesm 50 Hz Single Half Sine Wave 270 A
Surge current capability I’ t,= 10 ms 50 Hz sine T;= 150 °C 370 AZg
Total power dissipation Pt Ti= Time T:= 80 °C an W
Maximum Junction Temperature Timex 150 °C

Copyright Vincotech 2 05 Sep. 2017 / Revision 2



V23990-P580-A47-PM

datasheet

Vincotech
Parameter Symbol Conditions Value Unit
Module Properties
Thermal Properties
Storage temperature Tag -40...+125 =C
Operation Junction Temperature Tiop -40...+{Tipex - 25) *C
Isolation Properties

DC voltage™ tp=25 65000 v
Isolation voltage Vil

Ac voltage tp=1 min 2500 v
Creepage distance min 12,7 mm
Clearance min 12,7 mm
Comparative Tracking Index CTI =200

* 100 % tested in production
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Characteristic Values
Inverter Switch \ Brake Switch
Parameter Symbol Conditions Value Unit
Vee [V] | Ve [V]]| Ic[A] | T5[ °C]| Min Typ Max
Static
. 25 53 5,8 6,3
Gate-emitter threshold voltage Vgeith) Vee=Vee 0,0012 125 v
25 1,58 1,87 2,07
Collector-emitter saturation voltage VcEear 15 35 125 - '
150 2,30
. 25 5
Collector-emitter cut-off current Tegs 0 1200 125 HA
. 25 120
Gate-emitter leakage current I'ges 20 0 125 nA
Internal gate resistance rs none Q
Input capacitance Cies 2000
f=1 MHz 0 25 25 pF
Reverse transfer capacitance Cres 70
Thermal
Phase-Change
Thermal resistance junction to sink Rnjq) Material 0,53 KW
A=3,4W/mK
IGBT Switching
Turn-on delay time tafon) 25 o1
L4 alem) 125 94
Rise time tr R = 16 O 25 19
Ry =16 0 125 23 ne
. 25 204
Turn-off delay time tafoff) 125 264
£15 600 35
. 25 72
Fall time tf
125 109
v = 3,6 uC 25 2,018
Turn-on energy {per pulse) Eon SCEE —60 EC 125 3,003
mwWws
Turn-off energy (per pulse) E 25 L6z
gy \perp off 125 2,805
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Inverter Diode
Parameter Symbol Conditions Value Unit
v.[V]|Ig[A]|T;[°C]|] Min Typ Max
Static
25 1,76 2,05
Forward voltage Ve 35 125 1,73 v
150 1,70
25 7,7
Reverse leakage current Iy 1200 150 : HA
Thermal
Phase-Change
Thermal resistance junction to sink Rugs |Material 0,66 KW
A=3,4W/mK
FWD Switching
Peak t I 25 a8 A
eak recovery curren REM 125 o3
) 25 251
Reverse recovery time Err ns
125 353
di/dt = 23032 Afps 25 3,559
Recovered charge Qr di/de = 1645 Afps +15 600 35 125 6,033 pc
25 1,382
Reverse recovered energy Erper mWs
125 2,829
. 25 2000
Peak rate of fall of recovery current (A r/ At e 125 100 Afus
Protection Diode
Parameter Symbo Conditions Value Unit
v.[V] [I:[A] |T; Min Typ Max
Static
25°C 1,04 1,14
Forward voltage Ve 7 125°C 0,97 v
150°C
25°C 20
Reverse leakage current In 1600 pA
150°C
Thermal
Phase-Change
Thermal resistance junction to case R |Material 1,21 KW
A=3,4W/mK
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Rectifier Diode
Parameter Symbo Conditions Value Unit
v.[V] |I:[A] |T; Min Typ Max
Static
25°C 1,15 1,5
Forward voltage Ve 28 125°C 1,10 v
150°C
25°C 100
Reverse leakage current Ig 1600 pA
150°C 1000
Thermal
Phase-Change
Thermal resistance junction to case Ruge |Material 0,78 KW
A=3,4W/mK
Thermistor
Parameter Symbol Conditions Value Unit
VeelV] VeelV] Ic[A] T][ °c] Min Typ Max
Rated resistance R 25 22 k2
Deviation of R g Agjm Ripp = 1484 O 100 -5 5 %
Power dissipation P 25 5 mw
Power dissipation constant 25 1,5 MW/ K
B-value Bpssy  |Tol. £1 % 25 3962 K
B-value Bpson [Tol. 1 % 25 4000 K
Vincotech NTC Reference I
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Inverter Switch\ Brake Switch Characteristics

Te=f(Veg) Ie=f(Ve)
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Fee (V) £(s)
tp= 100 ps 25 OC ssissssssssas D= to/T
Vee= 10 " 125 °C Rupey= 0,53 KW
150 °C == == == = IGBT thermal model values
Ry (K/W) T(s)
4,54E-02 2,18E+00
7,24E-02 4,41E-01
1,86E-01 7,20E-02
1,25E-01 2,12E-02
5,08E-02 2,99E-03
4,60E-02 5,56E-04
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Inverter Diode Characteristics

Ie = f(Ve) Zagg = f{tn)
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tp = 250 i 25 oC sessssanannn D= fpf T
T  125°C =—— Rugn= 0,66 KW

150 °C = = = =

FWD thermal model values

R (K/W) T (s)

3,19E-02 4 88E+00
6,47E-02 8,75E-1
1,55E-01 1,07E-01
2. 31E-0 2 86E-02
9,18E-02 4 9E-03
§,32E-02 8. 44E-04
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Protection Diode Characteristics
Ie = (V) Zags = ftp)
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ty(s)
tp= 250 Hs D= /T
T;= 25, 125, 150 oC Rage = 1,21 K/W

Protection Diode thermal model values

R (K/wW) T(s)

3,84E-02 9,11E+00
9,58E-02 7,20E-01
3,31E-01 6,88E-02
3,77E-01 1,87E-02
2,24E-01 3,64E-03
1,41E-01 8,43E-04
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Rectifier Diode Characteristics

Ir = f(Vg) Zags = f(tp)
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tp= 250 ps D= /T
Ti= 25, 125, 150 °C Rujs= 0,78 K/w

Rectifier Diode thermal model values

R (K/wW) T(s)

2,91E-02 9,03E+00
7,35E-02 9,52E-01
1,61E-01 1,41E-01
2,98E-01 3,46E-02
1,23E-01 5,73E-03
9,51E-02 1,21E-03

Thermistor Characteristics

Typical NTC characteristic
as a function of temperature

Ry =£(T)
NTC-typical temperature characteristic
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Inverter Switching

Typical switching energy losses as a function of collector current Typical switching energy losses as a function of gate resistor

E=f{lg) E=f[r)

4 ' // st
/ .'
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7 =
2 0 m
2 B T TR LR R T ] R RERLEL L) Ehbhihb b off
0 0
0 10 20 30 40 50 60 70 ] 10 20 30 40 50 60 70
Ic (A) 2
With an inductive load at 25 OC sssssssiissans with an inductive load at 25 OC  sessssssssnian
V= 600 v Ti 125 °C V= 600 v T 125 °C
Vee= +15 v 150°C = = = = Vee= *15 vV 150°C = = = =
Rgon= 16 o] Ic= 35 A
Ratr= 16 o]

Typical reverse recovered energy loss as a function of collector current Typical reverse recovered energy lass as a function of gate resistor

Eree = (1) Eree=1(rg)
- 5 a4
a 7
E
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I (8) (M
With an inductive load at 25 OC  semeeesesneees With an inductive load at 25 OC  eeesssneceees
Vee= 500 v s 125 °C Vee= 500 v T} 125 °C
Vee= +15 v 150°C = = = = Vee= *15 vV 150°C = = = =
Rgon= 16 Q Ic= 35 A
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Typical switching times as a function of collector current Typical switching times as a function of gate resistor
£=1{Ig) t=1(ry)
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With an inductive load at With an inductive load at
Tj= 125 aC Tj= 125 eC
V= 6500 v Vee= 500 v
Vee= +15 v Vee= *15 vV
o= 16 o] Ie= 35 A
Rgs= 16 o
Typical reversa recovery time as a function of collector current Typical reverse recovery time as a function of IGBT turn on gate resistor
te = f(IQ) re = (R gon)
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/1 I o et
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0.1 /
0 0
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I (&) Ryon ()
At Ve 600 v D5 OC esvssssssssasss At Veg: 600 v 25 OC esssssssacians
Vee= +15 v Ty 125 °C Vee= *15 v Ty 125°C
son= 16 Q 150 °C == == == == Ie= 35 A 150 °C == == == ==
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Inverter Switching
Typical recovered charge as a function of collector current Typical recoved charge as a function of IGBT turn on gate resistor
Q= f{lg) Qe = 1R zon)
12 8
g g
s 3 e
Q.
g // ul 6
6 / 4

B2 e/

3 el 2
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I (&) Ryon (1)
At Vee= 600 v 25 OC ssssssssssssss At V= 600 W 25 OC  ssssssssasiass
Vo= +15 % Tj: 125 °C Ver= +15 % Tj: 125 °C
gon= 16 Q 150°C = = = = Ic= 35 A 150°C = = = =
Typical peak reverse recovery current current as a function of collector current Typical peak reverse recovery current as a function of IGBT turn on gate resistor
Tru=1(ic) Ty = (R gon)
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At Ve 600 v P At Vees 600 v 25 OL sstcsscsasians
Vee= +15 v Ty 125 °C Tee= *15 " Ty 125 °C
zon= 16 Q 150 °C = = = = Ic= 35 A 150 °C = = = =
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Inverter Switching

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

di g/de.di et = F{I )

Typical rate of fall of forward and reverse recovery current as a function of IGBT turn on gate resistor
di p/dt.di fdt = {[R )
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At Vee 600 v 25 O sscssscssiasns At Vees 500 v 25 OC esssssssesiass
Vee= +15 v T 125 °C — Vep= +15 v 125=C
Rgn= 16 4] 150 °C = = = = Ig= 35 A 150°C = = = =
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Copyright Vincotech 14

05 Sep. 2017 / Revision 2



Vincotech

Inverter Switching

General conditions

V23990-P580-A47-PM

datasheet

T; 150 °C
Rgon 16 Q
Roos 16 0
Turn-off Switching Waveforms & definition of tdoFF, tEoff (EEoff = integrating time for Eoff) Turn-on Switching Waveforms & definition of tdon, tEon (tEon = integrating time for Eon)
140 300
Y %
120 Tacit 250
ST WEEA_,,MA,. . Ic
100 . —
i I 200
. VeEsod 77 Vees0%
80 S 7
150
"-IVGE / I
60 -
/ Vee
100
40 / et T —
T tdon
o 50
20 ——
‘ lcq v - ™ 7
_// N . GE 10% _{{— Ml 0% -  VeEan
0 - = = = TEon
-20 -50
-0,11  -0,01 0,09 0,18 0,29 0,39 0,49 0,59 0,69 2,9 3 3,1 3,2 3,4
£(ps) E(ps)
Vee(0%) = -15 W Ve (0%) = -15 W
Ve (100%) = 15 \ Vg (100%) = 15 W
Ve (100%) = 600 v Ve (100%) = 500 v
I¢ (100%) = 35 A Ic(100%) = 35 A
Eaofi = 0,264 s tdon = 0,094 s
tEomr= 0,551 s tEen= 0,322 s
Turn-off Switching Waveforms & definition of tf Turn-on Switching Waveforms & definition of tr
125 250
% fitted N v "
Ic N\ / [ P I
\ S P
100 . 200
i Teso
\.
75 i 150
i A
f‘l L
/ Ieeon Vee
50 + 100 p—— L |
Ty
* Teape 90%
% ty
N
25 ~ % 50 H
Ve Y J .
A 1, .
y, - Aoion ~
, p '\ I 109 |
& 0 =
-25 50
0 0,1 0,2 0,3 0,4 0,5 0,6 3 A 22 24
t(ps) ! ! £(ps) !
Ve (100%) = 600 v V(100%) = 600 v
Ic(100%) = 35 A Ie(100%) = 35 A
tg= 0.109 ps tr= 0,023 ps
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Turn-off Switching Waveforms & definition of tEoff Turn-on Switching Waveforms & definition of tEon
125 250
%
oy, t P
Eof on
100 200
Pog -
75 150
50 100 —=
25 50
v y
GEB0% P Ve 100 Ve 33
] = ] I + |
trost | Eon |
25 50
0,1 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 2,9 3 3,1 3,2 3,3 3,4
£
£(ps) (=)
P (100%) = 20,98 lew Pon (100%) = 20,98 kw
Eor(100%) = 2,81 m1 Eon (100%) = 3,09 mJ
EEoff = 0,55 Hs tEon = 0,32 Hs
Turn-off Switching Waveforms & definition of trr
150
%
Iy
100
[
50
V3 fitted
0 —
- RRM 10%
=
-50 N —
-
*; ~
e
S
-100 —=C SN _—
L~
>
<1 Izrm 90%
-150
3 3,1 3,2 3,3 3,4 3,5 3,6
(ps)
Va(100%) = 600 v
1:(100%) = 35 A
Tepu (10094) = -53 A
tyr = 0,353 us
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Inverter Switching
Turn-on Waveforms & of - [t = integrating time for G.) Turn-on Waveforms & OF femme [teme= integrating time for En)
150 125
% %
ke Qur E..
100 _ 100 - .
terec
N ton N )
0 50
PK’EE
50 25
-100 o
-150 -25
3 3.2 3.4 3.6 3,8 3 3,1 3,2 3,3 3,4 3,5 3,6 3,7 3,8 3,9
t(us) T(ps)
15 (100%) = 35 A P rec(100%%) = 20,08 kw
Q. (100%) = 6,93 uc F 1 (1009%) = 2,83 mJ
tom= 0,70 us — 0,70 us
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Ordering Code & Marking

Version Ordering Code in DataMatrix as [in packaging barcode as
without thermal paste with solder pins V23990-P580-A47-PM P580-A47 P5B0-A47
Text Vinco Date code Type UL Lot b Serial
Vinco WWYY TITTTT77T UL LLLLL 5555
Datamatrix Type Lot number Serial Date code
f t — TTTTTITTTT LLLLL 5555 WWYY
Pin table [mm]
Pin X Y Function
i 52,55 0 G27
2 47,7 0 DC-Rect 82 =05
3 | 448 | o0 DC-Rect - LA -
4 37,8 0 DC+Rect 71202
5 37,8 2,8 DC+Rect
6 35 0 DC+inv & 55 .02
# 35 2,8 DCHInv .~
8 28 0 Therm1 | 77 ARV T7% 57T 78 7, @ L3 40
! o] L
9 25,2 0 Therm2 o ¥et S| FEE & .29
10 | 224 | O DC-3 0} RS
i 19,6 0 G156 o~ .3 KL/
12 15,8 0 515 |
~ ok . + O i 1] o
13 14 0 DC-2 Py PSS \l/ N 3 \)'fl/ o~
14 11,2 0 G13 = wql >~ .
15 8.4 0 513 o r ? 5 3 L—)
56 [0 | ocs [RTRERRRINE 20 A
17 2,8 0 Gii 1 T
18 0 0 s11 f S
19 | & | 265] em @ 2 +01 L - X @ 12005
20 2,8 28,5 Gi2
21 | 7,5 | 28,5 s12 2625
22 14,5 28,5 Ph2
23 17,3 28,5 G14
24 22 28,5 S14
25 29 28,5 Ph3 Pin table [mm]
26 31,8 28,5 Gl6 Pin X g Function
27 36,5 28,5 516 30 | 52,55 15,9 | ACIn3
28 43,5 28,5 ACIn1 31 | 52,55 8,6 Br
29 52,55 25 ACIn2 32 | 52,55 2,8 DC-Br
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DC+Rect DC+inv
qls i?
D36 D34 D32 D27
x Y. N Ti2 D11 L D13 e D15
G12 -Jk G4 -Jk 015-|k
20 F5] 26
512 Ei— 514 E— 516 Wl
st g 21 24 21
Br @ 4 Fhi 19
ACIn2
> 3’ rhz 2
e @B Fh3 25
ACING Eil—t
30
T27 T T13 T15
D35 D33 D31 D12 D14 D16
I G?T-J G11 ’J G1a-J G15
U 1 14 1
11 ([ — 513 ([ — 515 (i — N
v 18 15 12
Rt
DC-Rect DC-Br DC-1 Dc-2 DC-3 Therm1 Therm2
23 32 16 13 10 8 9
Identification
D Component Voltage Technology Current Function Comment
Tll'le'—_rl_llngH.'Tls' IGBT 1200V IGET4 35A Inverter Switch IGC36T120TEL
Dll,DlZ,[E)l]-S;,Dlﬁl-,DlS, FWD 1200V EMCOMN4 35A Inverter Diode IDC21D120T6M
T27 IGBT 1200V IGBT4 35A Brake Switch IGC36T120TEL
. Protection
D27 Rectifier 1600V - TA B DWHN 2-16
Diode
D31,032,033,034,D35, . . .
D36 Rectifier 1600V - 28A Rectifier Diode JZD430 or DWP 17-16
Rt NTC - - - Thermistor
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Packaging instruction

Standard packaging quantity (SPQ) 100 5P Standard =5PQ Sample
Handling instruction
Handling instructions for flaw 1 packages see vincotech.com website.
Package data
Package data for flawr 1 packages see vincotech.com website,
UL recognition and file number
This device is certified accoerding te UL 1557 standard, UL file number E192116. For more information see vincotech.com website, “
Document No.: Date: Modification: Pages
V23990-P580-A47-D2-14 05 Sep. 2017 NTC values updated 6

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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