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flowBOOST O SiC 1200 V / 80 mQ

e High efficiency dual boost

e Ultra fast switching frequency il o j,ji\ e
e Low Inductive Layout : 1! 4 1 5
e 1200V SiC MOSFET (Rohm) and 1200V SiC diode (Rohm) P | i i
o Integrated bypass diode aA')‘}E
L

e Solar Inverter
e UPS

e V23990-P629-L81-PM

71=25°C, unless otherwise specified

Maximum Ratings

Parameter Symbol Condition Value Unit
Boost Switch
Drain-source voltage Vbss 1200 \%
Drain current Ip Tj= Tijmax Ts=80 °C 20 A
Peak drain current Ipm tp limited by Tjmax 140 A
Total power dissipation Prot Ti= Tjmax Ts =80 °C 68 w
Gate-source voltage Vass -6/+22 \Y
Maximum Junction Temperature Tjmax 175 °C
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Parameter Symbol Condition Value Unit
Boost Diode
Peak Repetitive Reverse Voltage VRrRM 1200 \
Continuous (direct) forward current Iy Tj= Tjmax Ts=80°C 19 A
Repetitive peak forward current I rrM 50 A
Total power dissipation Piot Tj= Tjmax Ts= 80°C 56 w
Maximum Junction Temperature T jmax 175 °C
Bypass Diode
Peak Repetitive Reverse Voltage VRrRM 1600 \
Continuous (direct) forward current Ir Tj= Tjmax Ts=80°C 33 A
Surge (non-repetitive) forward current Irsm 200 A
60 Hz Single Half Sine Wave T, = 150°C
Surge current capability It tp= 8,3 ms 200 AZs
Total power dissipation Prot Ti= Tjmax Ts=80°C 43 w
Maximum Junction Temperature Tjmax 150 °C
Module Properties
Thermal Properties
Storage temperature Tstg -40...+125 °C
Sg:(lj'?ttil)onn temperature under switching Tiop 40Ty - 25) oc
Isolation Properties
Isolation voltage Visol DC voltage tp=2s 4000 Y
Creepage distance min 12,7 mm
Clearance 9,55 mm
Comparative Tracking Index CTI >200
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Characteristic Values
Parameter Symbol Conditions Value Unit
Vee [V] | Vee [V] | Ic [A] | T;[°C] | Min Typ Max
Boost Switch
Static
25 79 111
Drain-source on-state resistance T DS(on) 18 10 125 108 mQ
150 121
25 1,7% 3 4x*
Gate-source threshold voltage Vas@h) |Ves= Vs 0,0044 125 \Y
25 +100
Gate to Source Leakage Current Igss -6/+22 |0 125 nA
. 25 10
Zero Gate Voltage Drain Current Ipss 0 1200 125 HA
Internal gate resistance rg 9 Q
Gate charge Qg 110
Gate to source charge Qas 18 400 10 25 24 nC
Gate to drain charge Qap 38
Short-circuit input capacitance Ciss 2070
Short-circuit output capacitance Coss =1MHz 0 800 25 80 pF
Reverse transfer capacitance Crss 20
* Vgs=-6V for 100msec is applied. Measuring time: 2.5msec.
** VVgs=+22V for 100msec is applied. Measuring time: 2.5msec.
Thermal
phase-change
Thermal resistance junction to sink Ringj-s) |material A=3,4 1,41 K/W
W/mK
MOSFET Switching
. 25 15
Turn-on delay time ta(on) 125 14
Rise time t, R = 4 Q 25 8
Rgn =4 Q 125 7
ns
. 25 113
Turn-off delay time tacofn 125 129
+16/0 |700 16
Fall time t 25 >
! 125 5
Qwwp = 0,1 pC 25 0,399
Turn-on energy (per pulse) Eon Quean = 0,1 1C 125 0,303
mWs
Turn-off energy (per pulse) E 25 0,174
gy (per p off 125 0,186
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Boost Diode
Parameter Symbol Conditions Value Unit
Vee [V] | Ve [V] | Ic [A] | T;[°C] Min Typ Max
Static
25 1,40 1,6
Forward voltage Ve 10 125 1,70 \
150 1,83
25 200
Reverse leakage current Ir 1200 150 HA
Thermal
phase-change
Thermal resistance junction to sink Rugs) |material 1,7 K/W
A=3,4W/mK
FWD Switching
25 9
Peak recovery current Irem 125 10 A
Reverse recovery time t 25 2 ns
i " 125 9
di/dt = 1914 A/ps 25 0,083
Recovered charge Q- di/dt = 2353 Afus +16/0 |700 16 125 0,102 ucC
25 0,018
Reverse recovered energy E rec 125 0,029 mWs
. 25 3218
Peak rate of fall of recovery current (di /At ) max 125 3711 A/us
Bypass Diode
Static
Forward voltage v 25 25 1,22 1.9 Y
9 i 125 1,21
25 50
Reverse leakage current v 1600 A
ver ge cum ! 150 1100 H
Thermal
phase-change
Thermal resistance junction to sink Rugs) |material 1,61 K/W
A =3,4 W/mK
Thermistor
Rated resistance R 25 21,5 kQ
Deviation of R100 Arr  |R100=1486 Q 100 -4,5 +4,5 %
Power dissipation P 25 210 mw
Power dissipation constant 25 3,5 mW/K
B-value B(zs/50) 25 3884 K
B-value B(2s/100) 25 3964 K
Vincotech NTC Reference F
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MOSFET Typical output characteristics MOSFET

Ip = f(Vps) Ip=f(Vps)
80 - 80
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10 7‘, / /
0 -40 //
0 2 4 6 8 10 12 14 16 18 20 -10 -5 0 5 10 15 20
Vpbs(V) Vps(V)
tp = 250 us 25 OC secccsccscee tp = 250 us
Ves= 18 Y T 125 °C Tj = 150 °C
150°C = == == = Ves from 0V to 20 V in steps of 2 V

Typical transfer characteristics MOSFET Transient thermal impedance as a function of pulse width MOSFET
Ip = f(Ves) Zwgs)= f(tp)
35 7 ..- 101
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J — 0,2
10 P - 0.1
o 005
'.o T 0,02
5 o — 0,01
/// 0,005
—10
o 4(4 10- 1111
0 2 4 6 8 10 12 14 16 104 103 102 10t 100 10t
Ves(V)
tp = 100 us 25 OC seccccccccce D= tp/ T
Vps = 10 \ Tjs 125 °C Rngs) = 1,48 K/W
150 Oc -— e mm w
R (K/W) Tau(s)
1,30E-01 1,00E+00
4,11E-01 1,66E-01
7,09E-01 6,11E-02
1,27E-01 5,50E-03
1,00E-01 8,02E-04
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Boost Diode Characteristics
Typical forward characteristics FWD Transient thermal impedance as a function of pulse width
Iz = f(V§) Zngs) = f(tp)
_. 30 = 10
< : P 1
o S ’ <
S ¢ =
25 - — <
3 / ,' N
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- 100 H == =
20 y | ==== ==
’
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/,/
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10 1074 = 0,2
- 0,1
- 0,05
— 0,02
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- 0,005
/q 0.000
0 g 102 Ll
0 1 2 3 4 5 102 10t 100 10t
Ve(V)
tp = 250 us 25 °C sesccssccece D= [p/ T

T 125°C
150 Oc - wm w

Rungs) = 1,7 K/W

FWD thermal model values

R (K/W) T (s)
4,5560E-02 3,2070E+00
1,6530E-01 3,8810E-01
7,8640E-01 6,5190E-02
3,2730E-01 1,1130E-02
2,5420E-01 2,7080E-03
1,2040E-01 6,1510E-04
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Bypass Diode Characteristics

Transient thermal impedance as a function of pulse width Bypass diode

Bypass diode

Typical forward characteristics

datasheet

Iz = f(V§) Zwngs) = f(tp)
_75 v 10t
5 : g
= . B
J =
S <
H g
60 H N
.
3 i
H 100 4— ==
o — ==
s .
45 3 j — A
30 D=0,5
101 4= = 0,2
- 0,1
>z - 0,05
15 1 — 0,02
/’ — 0,01
= 0,005
0.000
0 102 11
0 1 3 5 104 103 102 10t 100 101
(V) 4 (s)
tp = 250 us 25 °C secccsscscse D= tp/ T
T;: 125 °C Rungs) = 1,61 K/W
150 Oc -— e
Diode thermal model values
R (K/W) T (s)
6,7170E-02 2,7200E+00
1,4760E-01 4,1400E-01
8,6760E-01 8,3320E-02
2,5310E-01 2,8890E-02
1,6900E-01 5,1460E-03
1,0640E-01 9,0980E-04
Thermistor

Thermistor typical temperature characteristic

Typical NTC characteristic
as a function of temperature

Ry =£(T)

NTC-typical temperature characteristic
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Boost Switching Characteristics

Figure 1. MOSFET Figure 2. MOSFET
Typical switching energy losses as a function of collector current Typical switching energy losses as a function of gate resistor
E = f(Ip) E =f(rg)
12 _L2
H
£ i
i q E,
Eon . on
0,9 0,9 o
--"-.
o : Eon
0,6 0,6
, , — ——
R R o** //
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v oy YR Eogt
“ﬁ'-’: eme
0 0
0 5 10 15 20 25 30 0 2 4 6 8 10 12 14 16 18
I (A R (@)
Wlth an IndUCtIVe Ioad at 25 Dc seevessescenes Wlth an Inductlve |Oad at 25 °c secsssscrevee
Vps = 700 \Y Tj: 125 °C Vps = 700 \Y Tj: 125 °C
Ves = +16/0 \" 150°C = == = == Ves = +16/0 Vv 150°C = = = =
Rgon= 4 Q Ip = 16 A
Rt = 4 Q
Typical reverse recovered energy loss as a function of collector current Typical reverse recovered energy loss as a function of gate resistor
Erec = f(Ip) Erec=f(rg)
- 0,03 ’(3,05
H ES
5 s )
P
0,025 ~ % 04
\HH‘___ Erec
0,02 b3 =
0,03 =
""-~...'- emoag Erec kS
0,015 = %
[ )
0,02 o
0,01 S~
i (LY rec
0,01 B A M“""
0,005 sesecme
ETEC
-1,73E-17 0
0 5 10 15 20 25 30 0 2 4 6 8 10 12 14 16 18
Ih (&) Q)]
With an inductive load at 25 OC ceesevssrcsses With an inductive load at 25 OC cevscrecrenecs
Vps = 700 \Y Tj: 125 °C Vps = 700 \Y Tj: 125 °C
Ves = +16/0 \" 150°C = == == == Ves = +16/0 \ 150 °C == == = =
Reon= 4 Q Ip = 16 A
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Boost Switching Characteristics
Figure 5. MOSFET Figure 6. MOSFET
Typical switching times as a function of collector current Typical switching times as a function of gate resistor
t = f(Ip) t=f(rg
1 1
) Z
< <
ta(off)—]
- -
———l tagofn) /___,,_..—-—-———
]
01 0,1
td(on) — ™ Lagon)
o pE————
0,01 — 0,01 |= o]
Y p— —
e — t;: t ]
0,001 0,001
5 10 15 20 25 30 0 2 4 6 8 10 12 14 16 18
Ih(A) g (@)
With an inductive load at With an inductive load at
= 125 °C Tj= 125 °C
Vos = 700 \ Vos = 700 Y
Vs = +16/0 \Y; Ves = +16/0 Vv
Rgon= 4 Q In = 16 A
R gofr = 4 Q
Figure 7. FWD Figure 8. FWD
Typical reverse recovery time as a function of collector current Typical reverse recovery time as a function of MOSFET turn on gate resistor
te = f(Ip) ter = f(Rgon)
0,012 0,012
2 2
< I
N &
oy
0,009 M 0,009
trr
tl‘l‘
0,006 0,006
0,003 0,003
0 0
0 5 10 15 20 25 30 0 2 4 6 8 10 12 14 16 18
I (&) Rygon (@)
At Vps= 700 V] 25 OC secccssssceces At Vs = 700 Y] 25 OC secccscssssces
Ves = +16/0  V Tj: 125 °C = Ves = +16/0 \Y Tj: 125 °C
Rgon = 4 Q 150 °C == == == = Ip = 16 A
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Boost Switching Characteristics

Figure 9. FWD Figure 10. FWD
Typical recovered charge as a function of collector current Typical recoved charge as a function of MOSFET turn on gate resistor
Qr = f(In) Qr = f(R gon)
0,12 0,15
=) [=)
S K]
S S
Q. 0,12
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| RLALITITIEY CTTPTRPIPINS NPT/ & 0,00
0,06 Q
P——— T
0,06 bb TITTr
Ql‘
0,03
0,03
0 0
0 5 10 15 20 25 30 0 2 4 6 8 10 12 14 16 18
hA) Ryon ()
A Vps = 700 \Y 25 OC cescceccocses At Vps= 700 \Y 25 OC ecccscccesccs
Ves=  +16/0  V T 125 °C  m— Ves=  +16/0 V T 125 °C
Rgon = 4 Q 150°C = == = == Ip= 16 A 150°C = == = ==
Figure 11. FWD Figure 12. FWD
Typical peak reverse recovery current current as a function of collector current Typical peak reverse recovery current as a function of MOSFET turn on gate resistor
Iru = f(Ip) Trm = f(R gon)
12 16
) )
z fon z
5 - e B
|t
_.-F-—'——
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1 soveed] Tl Side peeseett Igm
6 8
AL LN W Igm
cecomend)
4
3 Trm
0 0
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Ip (A) Reon (@)
At Vps = 700 \Y 25 OC scesccescocses At Vps = 700 \Y 25 OC ecccsccccsece
Ves = +16/0 \Y Tj: 125 °C Ves = +16/0 \ Tj: 125 °C
Rgon= 4 Q 150°C = == = == Ip = 16 A 150°C = == = =
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Boost 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 current as a function of MOSFET turn on gate resistor
dip/dt,dir/dt=f(Ic) dip/dt,di /dt = f(R g)
% 5000 E 6000
5 I AEET 5 \ diljae 2 =3
3 —_— <
3 di. /dt | == 3 dit/de
3 e/ |- 3 5000 \ -
4000
// \\
| T 4000 ‘\
3000 / \ \\
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~ P g e s 2000 ‘3{‘ \\\\
el . ‘\:% \MK N
-~ [~3ezaal.. —r—
1000 B e .
1000 S~
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I (A) Rgon ()
At Vbs= 700 v 25 °C  eeesesessesces At Vos: 700 v 25 °C
Ves=  +16/0  V Tj: 125 °C Ves=  +16/0  V T): 125 °C
Reon = 4 Q 150 °C == = - In= 16 A 150°C = = -
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Boost Switching Definitions
General conditions
T; =  125°C
Rgon = 40
R goft = 4Q
Figure 1. MOSFET Figure 2. MOSFET
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)
125 175
% Laoft | % I
Vos 150
100 =]
r Vas oo, I~ Vbs 90% 125
75 Vbs
| 100 —
I
Vs : \/DQ/\/\/\/ o~
50 75 Ve
\ Lgoff / Ldon
N 7 50 ‘
25 ‘.\ / \
M ] \/\ [0 2 7] N
0 T Ves1ogs 1 T Ipiow w S3%
0 THon
25 -25
-0,1 -0,05 0 0,05 0,1 0,15 0,2 2,98 3 3,02 3,04 3,06 3,08 3
£(ns) £(ns)
Ves (0%) = 0 \Y Ves (0%) = 0 \Y
Vas (100%) = 16 v Vas (100%) = 16 A
Vps (100%) = 700 Vv Vps (100%) = 700 \
Ip (100%) = 16 A Ip (100%) = 16 A
Eaoft = 0,129 us tdon = 0,014 s
tEoff= 0,155 us tEon = 0,067 us
Figure 3. MOSFET Figure 4. MOSFET
Turn-off Switching Waveforms & definition of tf Turn-on Switching Waveforms & definition of tr
125 175
fitted
% Ip \/\ Vbs %150 o
100 — P
7Ar Ipgon 125
75 / Vee
100 -
I soos | \
50 75 'C 90%
tl‘
‘\* D40%
25 / 50
\ Ip\o% 25
° ‘_J( —— l1qw
0
te
-25
0,03 0,05 0,07 0,09 0,11 0,13 0,15 -25
3,005 3,015 3,025 3,035 3,045 3,055 3,065 3,075
t(us) t(ns)
Ve (100%) = 700 \ Ve (100%) = 700 \%
Ip (100%) = 16 A Ip (100%) = 16 A
te = 0,005 Us tr = 0,007 s
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Figure 5. MOSFET Figure 6. MOSFET

Turn-of f Switching Waveforms & definition of tEoff Turn-on Switching Waveforms & definition of tEon
125 150
% I dos % Pon
100 ~ Eort 125
Eon
100
75
75
50 /
50
P
25 off /
25
Vas 9094
Vashioos Vbs 3o
0 - 0 |
Leos LEon J_
X
-25 -25
-0,05  -0,025 0 0,025 0,05 0,075 0,1 0,125 0,15 2,99 3,005 3,02 3,035 3,05 3,065 3,08 3,095
£(us) t(ps)
Pott (100%) = 11,08 KW Pon (100%) = 11,08 KW
Eoff (100%) = 0,19 mJ Eon (100%) = 0,30 mJ
o = 0,155 s tron = 0,067 s
Figure 7. FWD
Turn-off Switching Waveforms & definition of trr
150
%
Iy
100
trr
50
fitted
Va
0 TRRMML0%
-50 T TRRM S0%—__|
IrrM 100% \
-100
3,01 3,02 3,03 3,04 3,05 3,06
£(ps)
Va (100%) = 700 Vv
14 (100%) = 16 A
Irrm (100%) = -10 A
tr = 0,009 us
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Figure 8. FWD Figure 9. FWD
Turn-on Switching Waveforms & definition of t o, (to, = integrating time for Q ) Turn-on Switching Waveforms & definition of t o (teg.= integrating time for E )

150 150

Id er 125 rec
o / /\_/
100
50 Lrec /
0 50 / \
25
/ \/ Prec
-50
0 ]
-100 -25
3,01 3,02 3,03 3,04 3,05 3,06 3,02 3,025 3,03 3,035 3,04 3,045 3,05
t(ps) t(ps)
T4 (100%) = 16 A Prec (100%) = 11,08 KW
Qrr (100%) = 0,10 ucC Erec (100%) = 0,03 mJ
tor = 0,02 us tErec = 0,02 us
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Ordering Code

without thermal paste 12mm housing and solder pins

V23990-P629-L81-PM

O — Text Vinco Date code Name&Ver UL Lot Serial
NNN[‘ML“;‘;E; Vinco WWYY NNNNNNNVV UL LLLLL SSSS
R Type&Ver | Lot number Serial Date code
' . B Datamatrix v LLLLL SSSS WWYY
Pin table [mm]
Pin X Y Function @ 1:005
R 10 0 |
2 2,9 22,5 S1 = —a n
3 8,3 22,5 | DC-Boost1 T
4 10,8 | 22,5 | DC-Boost1 .
5 19,6 22,5 | DC+Boost
6 22,1 22,5 | DC+Boost 1
7 29,1 | 22,5 DC+In1
8 32 22,5 DC+In1
9 33,5 17,8 Boost1
10 33,5 | 15,3 Boost1
11 33,5 7,2 Boost2
12 33,5 4,7 Boost2
13 32 0 DC+In2 o — ¢
14 [ 291 ] 0 | bctn2 f SIH oo oo 0o oo HD I]
15 22,1 0 DC+Boost 9
16 | 196 | 0 | pc+Boost ” . o0
17 10,8 0 DC-Boost2 @
T N B e CZQ O O D
19 2,9 0 S2 o o
20 0 0 G2 g i o
21 0 8 Thermi T
22 0 | 145 | Therm2 @ o’e" @' o%e® o'e’ @
= =)
——
675

Tolerance of pinpositions: #0.5mm at the end of pins
Dimension of coordinate axis is only offset without tolerance
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DC+Boost
5,6,15,16
D6
7.8 DC+in1 -—ﬂ&. 1314 DC+In2 -—H—.
9,10 Boost! 11,12 Boost2 i
T T2
I -
-—I d
1 G1 20 G2 @ =
2 81 19 52 17— Rt “
DC-Boosti DC-Boost2 Therm1 Therm2
34 17,18 21 22
ID Component Voltage Current Function Comment
T1,T2 MOSFET 1200V 80ma Boost Switch
D1,D3 FWD 1200V 10A Boost Diode
D5,D6 Rectifier 1600V 25A Bypass Diode
Rt NTC - - Thermistor
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Packaging instruction
Standard packaging quantity (SPQ) 135 | >SPQ  Standard | <SPQ Sample
Handling instruction
Handling instructions for flow 0 packages see vincotech.com website.
Package data
Package data for flow 0 packages see vincotech.com website.
Document No.: Date: Modification: Pages
V23990-P629-L81-D1-14 19 Nov. 2015
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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