v

V23990-P629-F48-PM
datasheet
Vincotech
flowPACK 0 1200V / 40 A

* Low Inductance Layout

e Clip-In PCB mounting

* Solar I
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Maximum Ratings

7;=25°C, unless otherwise specified
Parameter | Symbol | Condition Value | Unit
H-bridge Switch
Collector-emitter voltage Vs 1200 A"
Collector current I Tj= Tymax T3=80 =C 43 A
Repetitive peak collector current Icam tplimited by Tjmax 120 A
Total power dissipation Pt T;= Tymax Ts=80 =C 1132 W
Gate-emitter voltage Vees +20 A"

. . . ty T; = 150°C 10 s
Short circuit ratings - ! K

Ve Vge = 15V 800 v

Maximum Junction Temperature Times 175 °C

Copyright Vincotech 1 15 Apr. 2015 / Revision 1



V23990-P629-F48-PM

datasheet

Vincotech

Parameter | Symbol | Conditions Value | Unit
H-bridge Diode

Peak Repetitive Reverse Voltage VeeM 1200 A"
Continuous (direct) forward current Ir Ti=Timzx T h=80°C 27 A
Surge (non-repetitive) forward current Irm 50Hz Single Half Sine Wave 100 A
Total power dissipation P Ti=Timax Ty=80°C 69 w
Maximum Junction Temperature Timax 175 °C
Module Properties

Parameter Symbol Conditions Value Unit
Thermal Properties

Storage temperature T -40..+125 *C
Operation Junction Temperature Ticp -40.. Ty - 25) C
Isolation Properties

Isolation voltage Viea DC voltage ty=25 4000 v
Creepage distance min 12,7 mim
Clearance 9,55 mm
Comparative Tracking Index CTI =200
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Characteristic Values
H-bridge Switch
Parameter Symbol Conditions Value Unit
Vee [V] | Ve [V | Ic[A] | Ti[ °C]| Min Typ Max
Static
Gat itter threshold volt Veg=V 0,005 |>° >3 >8 o3 v
ate-emitter threshold voltage = .
g Vag(th) |Vee=Ve 125
25 1,78 1,96 2,42
Collector-emitter saturation voltage VeEear 15 40 125 2,29 v
150 -

. 25 5
Collector-emitter cut-off current Ieps 0 1200 125 HA
. 25 120
Gate-emitter leakage current Iges 20 0 125 na
Internal gate resistance re none Q

Input capacitance Ciee 2330
Output capacitance Coee |f=1 MHz 0 25 25 150 pF
Reverse transfer capacitance Cres 130
Gate charge Q. 15 960 40 25 185 nC
Thermal
Phase-Change
Thermal resistance junction to sink R th(j-q) Material 0,84 K/ W
A=3,4W/mK
IGBT Switching
25 64
Turn-on delay time tafem) 125 65
150 66
Reonr =8 0 25 15
Rise time tr Reon =8 0Q 125 19
150 18
ns
25 162
Turn-off delay time Eafor) 125 216
150 230
*15 600 40
25 26
Fall time tf 125 63
150 70
Qerwp = 2,7 pC 25 1,542
Turn-on energy (per pulse) Ean Qerwp = 4,8 pC 125 2,194
Qv = 5,8 uC 150 2,410 s
25 1,321
Turn-off energy (per pulse) Eo 125 2,287
150 2,529
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Parameter Symbol Conditions Value Unit
V.[V]|Ig[A]|T;[°C]| Min Typ Max
Static
25 2,47 2,74
Forward voltage Ve 25 125 - \"
150 2,49
25 60
Reverse leakage current I 1200 150 pA
Thermal
Phase-Change
Thermal resistance junction to sink Rugs [|Material 1,38 K/ W
A=3,4W/mK
FWD Switching
25 48
Peak recovery current Irem 125 55 A
150 ]
25 101
Reverse recovery time tor 125 222 ns
150 251
di/de = 3019 A/ps 25 2,701
Recovered charge Qr di/dt = 3104 A/ps +15 600 40 125 4,784 uc
di/dt = 2972 Afps 150 5,825
25 1,132
Reverse recovered energy Erec 125 2,113 mws
150 2,604
25 3780
Peak rate of fall of recovery current (df pg/dt ) 125 2583 Afus
150 2658
Thermistor
Parameter Symbol Conditions Value Unit
VeVl [VelVl [1clal  [riiec) | Min | Typ | Max
Rated resistance R 25 22 kQ
Deviation of R100 Azr  |R100=1486 Q 100 -12 +12 %
Power dissipation P 25 200 mw
Power dissipation constant 25 2 mW/K
B-value Bras/syy |Tol- £3% 25 3950 K
B-value Biasiop |TOl- £3% 25 3998 K
Vincotech NTC Reference B
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Typical output characteristics IGBT

IGBT

Typical output characteristics

Te=f(Vee)
105 .

iy

fe(n)

S0

75

60

45

30

15

5
Vee (V)

P OC  sessssssnsas
125 °C

150 °C

Typical transfer characteristics
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IGBT thermal model values
Ra (K/W) T(s)
1,18E-01 8,20E-01
4,24E-01 1,32E-01
2,01E-01 4,79E-02
6,46E-02 9,26E-03
3,72E-02 8,03E-04
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Gate voltage vs Gate charge

IGBT
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H-bridge diode Characteristics
Typical forward characteristics FWD Transient thermal impedance as a function of pulse width FWD
Ir = f{VE) Zumg = fep)
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PRk 0,01
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L~ T 0.000
0 Zeet 102 NRTTTTR T
o 1 2 3 4 3 10~ 103 102 10 109 10t 102
Ve(V) & (s)
fp = 250 ps 25 O  sesssssssees D= tp}'T
T 125 °C  —— Ronjey = 1,38 K/ W
150°C = = = =
FWD thermal model values
R (K/W) T (s)
2,65E-02 9,268E+00
2,03E-01 7,62E-01
5,T5E-01 1,47E-01
3.32E-01 2.99E-02
1,56E-01 4 40E-03
8,92E-02 6,49E-04
Thermistor

Thermistor typical temperature characteristic

Typical NTC characteristic
as a function of temperature

Rt =f(T)
NTC-typical temperature characteristic
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H-bridge switching Characteristics

Figure 1. IGBT Figure 2. IGBT
Typical switching energy losses as a function of collector current Typical switching energy losses as a function of gate resistor
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With an inductive load at 25 OC  esssssansinas With an inductive load at 25 OC senssresssnes
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Vee= +15 v 150 °C == == == == Vee= +15 ' 150 °C == == == ==
Rion= 8 Io] Ic= 40 A
Rgs= 8 o
Figure 3. FWD Figure 4. FWD
Typical reverse recoverad energy loss as a function of collector current Typical raverse recoverad energy loss as a function of gate resistor
Ere=f(l2) Eree=f[ry)
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Ram= 8 0 Ic= 40 A
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H-bridge switching Characteristics
Figure 5. IGBT Figure 6. IGBT
Typical switching times as a function of collector current Typical switching times as a function of gate resistor
t=1f{Ic) t=frg
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With an inductive load at With an inductive load at
Tj= 150 °C Tj= 150 °C
Vee= 500 v Vee= 600 v
Vee= +15 v Vee= +15 v
Rgn= 8 Q Ic= 40 A
Reo = 8 o]
Figure 7. FWD Figure 8. FWD
Typical reverse recavery time as a function of collector current Typical reverse recovery time as a function of IGBT turn on gate resistor
tr =f(Ic) trr = (R zon)
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Copyright Vincotech 9

15 Apr. 2015 / Revision 1



v

V23990-P629-F48-PM

datasheet
Vincotech
- - - - .
H-bridge switching Characteristics
Figure 9. FWD Figure 10. FWD
Typical recovered charge as a function of collector current Typical recoved charge as a function of IGBT turn on gate resistor
Q-=1(Ic) @r=f(R gon)
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— 8 0 150 °C = = = = = 40 A 150 °C = = = =
Figure 11. FWD Figure 12. FWD
Typical peak reverse racovery current current as a function of collactor currant Typical peak reverse recovery current as a function of IGBT turn on gate resistor
Irm=1{Ic) Iry = f(Rgen)
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H-bridge switching Characteristics
Figure 13. FWD Figure 14. FWD
Typical rate of fall of Forward and reverse recovery current as a function of collector current Typical rate of fall of forward and reverse recovery cument as a function of IGBT turn an gate resistor
di p/dt.di m/dt = (I ) di p/dt di m/dt = f[Rg)
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Figure 15. IGBT
Reverse bias safe operating area
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General conditions
T; 150 °C
R e = 80
R gort - 80
Figure 1. IGBT Figure 2. IGBT
Turn-off Switching Waveforms & definition of tdoff, tEoff (tEoff = integrating time for Eoff) Turn-on Switching Waveforms & definition of tdon, tEon (tEon = integrating time for Eon)
120 250
% v %
100 Eoff /\\A“*Wmv—r_fiﬂ,ﬂ I
200 £
Ve son], 7 Veeaow
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-0,1 0 0,1 0,2 0,3 0,4 0,5 2,97 3 3,03 3,06 3,00 3,12 3,15 3,18 3,21 3,24 3,27
t(ps) {ps)
Ve (094) = -15 v Vee (0%) = -15 v
Ve (10096) = 15 % Viez (10036 = 15 v
Ve (100%) = 600 v Ve(100%) = 600 v
Ig(100%) = 40 A Ig(100%4) = 40 A
taor = 0,230 s taon = 0,066 s
i 0,423 us tEon= 0,256 ps
Figure 3. IGBT Figure 4. IGBT
Turn-off Switching Waveforms & definition of tf Turn-on Switching Waveforms & definition of tr
125 250
fitled
% v, % Ic
Ic WH"“)\—MEE_—\,.—\,._._.W
100 - 200
—— Tcsosy
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i
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= Tcaos Iz 90
\ i
25 50
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0
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0,05 0,1 0,15 0,2 0,25 0,3 0,35 0,4 -50
3 3,05 3,1 3,15 3,2 3,25
t(ps) t(ps)
Ve(100%%) = 600 v Ve(100%) = 600 v
Ic(100%) = 40 A I¢(100%) = 40 A
te= 0,070 ps tr= 0,018 us
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Switching Definitions

Figure 5. IGBT Figure 6. IGBT

Turn-off Switching Waveforms & definition of tEoff Turn-on Switching Waveforms & definition of tEon
125 225
% %
Iy 200
100 — P Pon
Py - 1 175
,/
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t
£(ps) (ps)
P o (1009) = 24,01 KW P (10086) = 24,01 KW
Eo(100%) = 2,53 mJ Een (10086) = 2,41 mJ
tEpr= 0,42 Hs tEon= 0,26 ps

Turn-off Switching Waveforms & definition of brr
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= "Tram10%
-
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T 'RRM 50%
150 Trrm 1009
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V4 (1008) = 500 v
15(1008) = 40 A
Iz (10096 = -60 a
trr= 0,251 ys
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Figure 8. FWD Figure 9. FWD
Turn-on Switching Waveforms & definition of .. [t.- = integrating time for G.) Turn-on Switching Waveforms & definition of tu: [te= integrating time for En)
150 150
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100 — — 100 —— ‘
) 3 x
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14(100%) = 40 A Prec(10095) = 24,01 kwy
Qe (100%4) = 5,83 pc FEpec (10088) = 2,60 mJ
tow= 1,00 us Eree = 1,00 s
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Version Ordering Code in DataMatrix as in packaging barcode as
with thermal paste PCM 12mm housing WV23990-P629-F48-/3/-PM PG629F48 P629F48-/3/
without thermal paste PCM 12Zmm housing V23990-P629-F48-PM PG29F48 PE2OF48
) Vinco Date code Name&Ver uL Lot Serial
Nmm e Vinco WWYY NNNINNINNWY UL LLLLL s555
= : Type&Ver | Lot number Serial Date code
. . ; Datamatrix
TITTTTTWV LLLLL s555 WWYY
Pin table [mm]
Pin X Y Function 684
B § 0 22,5 G1
2 2,0 | 22,5 s1 = 65
3 8,3 | 22,5 De- 642 02
4 10,8 22,5 DC- 358
5 19,6 | 22,5 DC+ | : |
6 22,1 | 22,5 DC+ |='-£ ' — Ta—
7 29,1 2Z.5 52 | _‘ "
e | 2 | 25| e S o'e? %" | 0%° o6’ [[E—2 'l
g 33,5 17,5 ouUT1 ® L,3
10 33,5 15,3 OuUT1 N :
11 33,5 Fed ouT2 922
12 33,5 | 4,7 ouT2 '
13 32 ) ca ; . i .
14 | 29,1 0 s4 | 921
15 | 221 | o DC+ 8 -
16 19,6 0 DC+ i X
17 | 10,8 0 DC- d - @@19 915@17
18 8,3 0 DC- 1o+ =l
19 2,9 0 s3 '
20 0 0 G3 - X
21 0 a8 Thi
22 0 14,5 Th2 1675
55 0,2 |
574 G .
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DC+
5,6,15,16
T2 T4
D2 D4
G2 8 .J G4 13.J
52 7 54 14
ouT1
-9,10
ouT2
11,12
T T3
D1 D3
G1 1 -—I G3 20-—|
51 2 53 19 ”
; NTC
DC- Th1 Th2
34,17,18 2 2
D Component Voltage Current Function Comment
T1,7T2, 73,74 IGBT 1200V 404 H-bridge Switch
D1,D2,D3,D4 FWD 1200V 254 H-bridge Diode
NTC NTC - - Thermistor
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Packaging instruction
Standard packaging quantity (SPQ) 135 | >SPQ Standard ‘ <SPQ Sample
Handling instruction
Handling instructions for flow O packages see vincotech.com website.
Document No.: Date: Modification: Pages
V23990-P629-F48-D1-14 15 Apr. 2015
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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