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e Clip in PCB mounting

o Trench Fieldstop IGBT's for low saturation losses — S p

e Latest generation superjunction MOSFET for PFC

e Industrial Drives

e Embedded Drives .
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Maximum Ratings

Parameter | symbol | Condition Value | _unit
PFC Mosfet
Drain-source voltage Vs 600 \%
Drain current Ip Tj = Tjmax Th=80°C 23 A
Peak drain current I Dpulse tp limited by Tjmax 159 A
. Ip=9,3
Avalanche energy, single pulse Ens 1135 mJ
Vop = 50
o Ip=9,3
Avalanche energy, repetitive Ear 1,7 mJ
Vpp = 50
" tp limited by Tjmax
Avalanche ent, repetitive 1 9,3 A
valanche curr repetitiv AR PAV = EARKF
MOSFET dv/dt ruggedness dv /dt Vps = 0-480V 50 V/ns
Total power dissipation Pot Ti = Tjmax Th=80°C 90 w
Gate-source voltage Vas +20 \%
Reverse diode dv/dt dv /dt 15 V/ns
Maximum Junction Temperature T jmax 150 °C
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Parameter | Symbol | Conditions Value | unit
PFC Diode

Peak Repetitive Reverse Voltage VRRM 600 \%
Continuous (direct) forward current I¥ Ti= Tjmax Th=80°C 25 A
Repetitive peak forward current IrrM 99 A
Surge (non-repetitive) forward current Irsm 50 Hz Single Half Sine Wave 87 A
Total power dissipation Pot Tj= Timax Th= 80°C 39 W
Maximum Junction Temperature T'jmax 150 °C
Parameter | Symbol | Condition Value | unit
Inverter Switch

Collector-emitter voltage VeEs 600 \Y
Collector current Ic T=Tjmax Ts=80°C 24 A
Repetitive peak collector current I crm tp limited by Tjmax 60 A
Total power dissipation Piot T=Tjmax Ts=80°C 53 w
Gate-emitter voltage VEs +20 \
Short circuit ratings ;SCCC ilj:igi/c 320 :lls
Maximum Junction Temperature T'jmax 175 °C
Parameter | Symbol | Conditions Value | unit
Inverter Diode

Peak Repetitive Reverse Voltage VRRM 600 \
Continuous (direct) forward current I¢ T=T jmax Th=80°C 32 A
Repetitive peak forward current IrrM 90 A
Total power dissipation Pot T=T jmax Th=80°C 53 W
Maximum Junction Temperature Tjmax 175 °C
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Parameter | symbol | Conditions Value | Unit
Rectifier Diode
Peak Repetitive Reverse Voltage VRRM 1600 \%
Continuous (direct) forward current Iy Ti= Tjmax Th=80°C 33 A
Surge (non-repetitive) forward current Irsm 50 Hz Single Half Sine Wave 200 A
Tj= 150°C
Surge current capability It f=10ms 200 A%s
Total power dissipation Piot Tj= Tjmax Th= 80°C 43 w
Maximum Junction Temperature Tjmax 150 °C
Parameter Symbol Conditions Value Unit
DC Link Capacitor
Maximum DC voltage V max 630 \
Parameter Symbol Conditions Value Unit
Module Properties
Thermal Properties
Storage temperature Tstg -40...+125 °C
Operation Junction Temperature Tiop -40...4+( Tjmax = 25) °C
Isolation Properties
Isolation voltage Visol DC voltage tp=2s 4000 v
Creepage distance min 12,7 mm
Clearance 11,84 mm
Comparative Tracking Index CTI >200
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PFC Mosfet
Parameter Symbol Conditions Value Unit
[Ves [V1 | Vos [V1 |1, [A] [Ti[°C1[ Min | Typ | Max
Static
25 71 80
Drain-source on-state resistance DS(on) 10 25 mQ
125 151
25 2,5 3 3,5
Gate-source threshold voltage Vas(th) Ves = Vs 0,00172 125 \Y
25 100
Gate to Source Leakage Current Igss 20 0 125 nA
’ 25 5
Zero Gate Voltage Drain Current Ipss 0 600 125 HA
Internal gate resistance rg 0,85 Q
Gate charge Qg 170
Gate to source charge Qas 0/10 480 25,8 25 21 nC
Gate to drain charge Qap 87
Short-circuit input capacitance Ciss 3800
Short-circuit output capacitance Coss f=1MHz 0 100 25 215 pF
Reverse transfer capacitance Crss 35
Thermal
Phase-Change
Thermal resistance junction to sink Rugs) |Material 0,8 K/W
A=3,4W/mK
MOSFET Switching
Tum-on delay time t, % 3
Y o 125 21
L Rgoff=4Q 25 4
Rise time tr Rgon=4Q 125 3
Tum-off delay ti 25 253 "
um-o elay time tdgofr) s 200 5 125 327
) 25 -85
Fall time te
125 61
_ QrrFWD=0,1uC 25 0,084
Turn-on energy (per pulse) Eon QITFWD=0,1uC 125 0,040 e
Tum-off energy (per pulse) E 25 0,037
gy (per p! off 125 0,019
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Parameter Symbo Conditions Value Unit
V. [V]|Ie[A] T; [°C]| Min Typ Max
Static
25 1,40 1,7
Forward voltage Ve 24 125 1,55 \
150 -
25 4,8
Reverse leakage current v 600 ! A
ver ge curr 1 150 24 M
Thermal
Phase-Change
Thermal resistance junction to sink Rugs) [Material 1,82 K/W
A=3,4W/mK
FWD Switching
Peak recovery current 1 di/dt=1792A/ps 25 ° A
v RRM | di/dt =1540A/ s 125 8
Reverse recovery time difdt=1792A/us 25 1 ns
v r |didt=1540A/ps 125 12
di/dt=1792A/ps 25 0,092
Recovered charge Qr di/dt=1540A/ps *15 400 3 125 0,079 uc
Reverse recovered ener E difdt=1792/us 25 0,013 mWs
i " |di/dt=1540A/pis 125 0,011
. di/dt=1792A/ps 25 2688
Peak rate of fall of recovery current (di e/t max di/dt=1540A/pis 125 1876 A/us
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Parameter Symbol Conditions Value Unit
Ve [V]1| Ve [V]| Ic[A] [ Ti[ °C]| Min Typ Max
Static
’ 25 5 5,8 6,5
Gate-emitter threshold voltage VGE(th) Vee=Vce 0,00029 125 \
25 1,1 1,52 1,9
Collector-emitter saturation voltage VCEsat 15 20 125 - \
150 1,84
! 25 1,1
Collector-emitter cut-off current IcEs 0 600 125 LA
. 25 300
Gate-emitter leakage current IGEs 20 0 175 nA
Internal gate resistance rg none Q
Input capacitance Cies 1100
Output capacitance Coes |f=1 MHz 0 25 25 71 pF
Reverse transfer capacitance Cres 32
Gate charge Qg 15 480 20 25 120 nC
Thermal
Phase-Change
Thermal resistance junction to sink Rh(-s) Material 1,81 K/W
A=3,4W/mK
IGBT Switching
Turn-on delay time t 25 66
Y dom 125 65
Rise time 6 Rgott = 16 Q 25 20
Rgn = 16 Q 125 21 ns
Turn-off delay time td(of) fzs i:s
Fall time ¢ 15 400 15 25 76
! 125 86
Qwrwp = 0,9 pC 25 0,450
Turn- I Eon
urn-on energy (per pulse) Quewp = 1.8 1C 125 0,667 s
Turn-off energy (per pulse) E 25 0,385
gy (per p off 125 0,523
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Parameter Symbol Conditions Value Unit
V.[V]|Ir[A]|T;[°C]| Min Typ Max
Static
25 1,65 1,95
Forward voltage Vr 30 125 1,62 \
150 -
25 200
Reverse leakage current Ir 600 150 ] A
Thermal
Phase-Change
Thermal resistance junction to sink Rugs) |Material 1,80 K/W
A=3,4W/mK
FWD Switching
25 10
Peak recovery current IrRrM 125 14 A
Reverse recovery time t 25 174 ns
Vi I very i r 125 233
Recovered charge di/de =731 Afus +15 400 15 25 0,883 C
9 Qo di/dt = 708 A/us 125 1,790 H
25 0,236
Reverse recovered energy Erec mWs
125 0,474
. 25 36
Peak rate of fall of recovery current (di rf/dt)max 125 85 A/us
Rectifier Diode
Parameter Symbol Conditions Value Unit
V. [V]|I:[A] |T;[°C]| Min Typ Max
Static
25 1,22 1,9
Forward voltage Vr 25 \Y
125 1,21
Reverse leakage current 1 1600 25 >0 A
9 : 150 1100 H
Thermal
Phase-Change
Thermal resistance junction to sink Rugs) |Material 1,61 K/W
A=3,4W/mK
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Thermistor
Parameter Symbol Conditions Value Unit
|VGE vl |VCE vl |IC[A] |Ti[ °q] Min Typ Max
Rated resistance R 25 21,5 kQ
Deviation of R100 Ayr  |R100=1486 Q 100 -4,5 +4,5 %
Power dissipation P 25 210 mwW
Power dissipation constant 25 3,5 mW/K
B-value B(2s/50) 25 3884 K
B-value B(25/100) 25 3964 K
Vincotech NTC Reference F
DC Link Capacitor
Parameter Symbol Conditions Value Unit
T;[°C]| Min Typ Max
Capacitance c 100 nF
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Inverter Switch Characteristics
Typical output characteristics IGBT Typical output characteristics IGBT
Ic=f(Vcr) Ic=f(Vcr)
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tp= 250 us 25 OC seccrscsccce tp= 250 us
Vee= 15 \ 125 °C Tj= 150 °C
150°C = == = = Vegefrom 7V to 17 Vin steps of 1V
Typical transfer characteristics IGBT Transient Thermal Impedance as function of Pulse duration IGBT
Ic=f(Var) Z (-s) = f(tp)
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Vee (V) (=)
tp= 100 us 25 OC secesessccse D= ty/T
Ve = 10 Vv 125 °C R th(s)= 1,81 K/W
150°C == == = = IGBT thermal model values
R (K/W) T(s)
6,63E-02 3,68E+00
1,83E-01 4,61E-01
8,24E-01 8,38E-02
3,93E-01 1,82E-02
1,96E-01 3,57E-03
1,49E-01 3,52E-04
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Gate voltage vs Gate charge IGBT
Ve =f(Qc)
20
2
$
17,5 // ,/
is / /
4
12y// 180V
12,5 // V4
10 /
y/
7,5 /I
5 /
2,5
0
0 20 40 60 80 100 120 140 160
Qg (nC)
At
Ic= 20 A
tpsc = f(VgE) Isc = f(Vgg)
_ 14 350
) 3
3 2
12 5300 /,/
N e
10 \ 250 / >
\ A
8 \\ ” |~
6 \\ 150 /4 /
4 100
2 50
0 0
10 11 12 13 14 15 12 13 14 15 16 17 18 19 20
Vee (V) Vee (V)
At At
Ver = 600 v Ver s 600 v
Ty< 175 oC Tj< 175 oC
Copyright Vincotech 10

17 Jul. 2015 / Revision 1



v

10-R106PPA020SB01-M934A
datasheet

Vincotech

Inverter Diode Characteristics

Typical forward characteristics FWD Transient thermal impedance as a function of pulse width
Iy = f(VF) Zwngs) = f(tp)
90
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Ve (V) ty(s)
[p = 250 ps 25 Oc esccssssssves
Tj: 125 °C D= to/ T
150 °C —— = Rings) = 1,80 K/W
FWD thermal model values

R (K/W) T(s)

7,95E-02 3,72E+00
2,06E-01 4,02E-01
7,04E-01 8,35E-02
4,39E-01 1,56E-02
2,12E-01 2,93E-03
1,68E-01 3,31E-04
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PFC Switch Characteristics
MOSFET

Typical output characteristics
Ip = f(Vps) Ip=f(Vps)
60 g 60
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Ves(V) Ves(V)
tp = 250 us 25 OC seccrcccccce tp = 250 us
Vgs= 10 Vv Tj: 125 °C Tj = 250C °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(Vps) Zwn = f(tp)
25 1 T -
z = .
< RN
= 3 5 :
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0 1 3 4 5 6 v1,OOE-04 1,00E-03 1,00E-02 1,00E-01 1,00E+00 1,00E+01 1,00E+02
Ves(V) 4(S)
tp = 100 us 25 OC esscsesscecs D = to/T
Vps = 0 \ T;: 125 °C Ruyn = 0,78 K/W
150 Oc -—eam mm w
R (K/W) Tau (s)
2,79E-02 1,48E+01
9,18E-02 1,22E+00
4,16E-01 2,24E-01
1,49E-01 5,85E-02
6,36E-02 1,29E-02
3,14E-02 1,19E-03
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PFC Switch Characteristics

MOSFET

Gate voltage vs Gate charge
Ves = f(Qg)
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PFC Diode Characteristics

Typical forward characteristics FWD Transient thermal impedance as a function of pulse width FWD
Ir = f(Vr) Zugs) = f(tp)
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FWD thermal model values

Copyright Vincotech

R (K/W) T(s)

8,90E-02 3,09E+00
4,63E-01 3,43E-01
8,81E-01 8,40E-02
2,39E-01 1,66E-02
1,44E-01 2,77E-03
7,55E-02 3,37E-04
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Rectifier Diode Characteristics

Typical forward characteristics Rectifier Diode Transient thermal impedance as a function of pulse width Rectifier Diode
Ir = f(Vr) Zugs) = f(tp)
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Diode thermal model values

R (K/W) T (s)

6,72E-02 2,72E+00
1,48E-01 4,14E-01
8,68E-01 8,33E-02
2,53E-01 2,89E-02
1,69E-01 5,15E-03
1,06E-01 9,10E-04

Thermistor Characteristics

Thermistor typical temperature characteristic
Typical NTC characteristic

as a function of temperature
Rt =f(T)

NTC-typical temperature characteristic
25000
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Inverter 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
E = f(I¢) E = f(rg
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With an inductive load at 25 OC cececeserccces With an inductive load at 25 °C
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Vee = +15 \Y 150°C = = = = Vee = +15 \ 150°C = == = =
Rgon = 16 Q Ic= 15 A
Rgotf = 16 Q
Figure 4. FWD
Typical reverse recovered energy loss as a function of collector current Typical reverse recovered energy loss as a function of gate resistor
Eree = f(1) Eree = f(rg)
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Inverter 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 = f(Ic) t = f(rg)
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T = 125 °C T = 125  °C
Vee = 400 \Y Veg = 400 \
Vee = *15 \" Ve = +15 \
Rgon = 16 Q Ic = 15 A
Rgott = 16 Q
Typical reverse recovery time as a function of collector current Typical reverse recovery time as a function of IGBT turn on gate resistor
tw = f(Ic) trr = f(Rgon)
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Rgn = 16 Q 150°C = = = = Ic = 15 A 150°C = = = =
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Inverter 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
Qr =f(Ic) Qr = f(Rgon)
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Vee = +15 \% T 125 °C Vee = *15 \ Tj: 125 °C
Rgon = 16 Q 150°C == = = = Ic= 15 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 IGBT turn on gate resistor
Irv = f(Ic) Irm = F(R gon)
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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 IGBT turn on gate resistor
diF/dtdirr/dt = f(I) dig/dt,diw/dt = f(Rg)
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Figure 15. IGBT
Reverse bias safe operating area
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General conditions
T; = 125°C
Regon = 16 Q
R gort = 16 Q
Figure 2. IGBT

Figure 1. 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)

140 200
% %
I
Ladr ¢
Vee 150
100 -
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CE9Phe 0 »
100 LE .
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Wee Eoff . -.
AN \ .
2 VGE 107 + Id100 3%
Ichoo 0 Il -
i [P~ e
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-20 -50
-0,1 0 0,1 0,2 0,3 0,4 0,5 2,9 3 3,1 3,2 , 2
(us) t(us)
Vee (0%) = -15 \ Ve (0%) = -15 \
Ve (100%) = 15 Y Ve (100%) = 15 v
Ve (100%) = 400 \ Ve (100%) = 400 \Y
Ic (100%) = 21 A Ic (100%) = 21 A
tdoff = 0,145 Hs tdon = 0,067 Hs
tEoff = 0,400 us tEon = 0,245 Us
Figure 3. IGBT Figure 4. IGBT
Turn-off Switching Waveforms & definition of tf Turn-on Switching Waveforms & definition of tr
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Figure 5. IGBT Figure 6. IGBT
Turn-of f Switching Waveforms & definition of tEoff Turn-on Switching Waveforms & definition of tEon
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Eoft (100%) = 0,71 ml Eon (100%) = 0,96 ml
tEoff = 0,40 Hs tEon = 0,24 us
Turn-off Switching Waveforms & definition of trr
150
%
Iq
100 ===
tl'l'
50
0 \ tRRrT0%
Va
fitted
w50 — [RrM 90%
RRM 100%
-100 [~
-150
3 3,1 3,2 3,3 3,4 3,5
t(us)
Va (100%) = 400 v
14 (100%) = 21 A
Iram (100%) = -13 A
ter = 0,257 ys
Copyright Vincotech 20 17 Jul. 2015 / Revision 1



v
10-R106PPA020SB01-M934A

datasheet
Vincotech
- - . mgm
Inverter Switching Definition
Figure 8. FWD Figure 9. FWD
Turn-on Switching Waveforms & definition of to, (to. = integrating time for Q,,) Turn-on Swit ching Waveforms & definition of tg. (te. = integrating time for E.)
150
% %
ld er Erec
100 100 —
/_—‘ /
75 1T —
% t / t,
Qrr Erec
50 P
0
25
-50 /
0
-100 25
3 31 3.2 33 34 35 3.6 3.7 3 31 3.2 3,3 3,4 3,5 36 3,7
t(ps) £(ns)
14(100%) = 21 A Prec (100%) = 8,37 KW
Qr(100%) = 2,01 uc Erec(100%) = 0,54 mJ
tor= 0,52 s EErec = 0,52 Hs
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PFC Switching Characteristics

Figure 1. MOSFET Figure 2. MOSFET
Typical switching energy losses as a function of drain current Typical switching energy losses as a function of gate resistor
E = f(Ip) E = f(Rg)
7,79'25 é),zs
H E E
EEI - on vt Eorr
Eon
0,2 02
0,15 0,15
Eorr
01 01
Eoff .
005 ,ﬁ“ DL 0,05 <
s M -
l‘"" ":;ﬂ"
0 o -
0 5 10 15 20 0 5 10 15 20 25 30 35
Rs(2)
With an inductive load at 25 °C With an inductive load at 25 OC  ceccesecccees
Vps = 400 \ T 125 °C Vs = 400 \ Tj: 125 °C
Vas = +15 v 150°C = = = = Ves = +15 v 150 °C = = = =
Rgon = 4 Q Ip = 3 A
Rgott = 4 Q
Figure 3. FWD Figure 4. FWD
Typical reverse recovery energy loss as a function of drain current Typical reverse recovery energy loss as a function of gate resistor
Erec = f(Ip) Erec = f(Rq)
2035 g 0,02
s
E Soos —
Wo 03 o JRPRPTL) Erec
0016 — ettt
Erec il ©
0,025 " O 0,014 et
.--"".-" o Erec
el Erec 0012
0,02 Trest o
' oo’ > --—""""'--
e | "1 0,01
0,015 0,008
001 0,006
0,004
0,005
0,002
0 0
0 5 10 15 20 30 0 5 10 15 20 25 30 35
10 (A) Rs (£2)
With an inductive load at 25 °C - With an inductive load at 25 OC essccsessscse
Vps = 400 \ T 125°C Vps = 400 \ T 125 °C
Ves = +15 Y 150°C = = = = Ves = +15 v 150°C = = = =
Reon = 4 Q In= 3 A
Rt = 4 Q
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Figure 5. MOSFET Figure 6. MOSFET
Typical switching times as a function of drain current Typical switching times as a function of gate resistor
t = f(Ip) t = f(Re)
1 1 T
t
Z 2 —— o tqoft
7
tdofr
0,1 0,1
— —_————————— —ll == =
f e
F— tdon
t
don —
0,01 t 0,01 — tr —
T =
f =
——r
ld
0,001 0,001
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
15(A) Rs (2)
With an inductive load at With an inductive load at
Tj= 125 °C T = 125 °C
Vps = 400 \ Vps = 400 \
Ves = *15 \ Ves = +15 \
Reon = 4 Q In= 3 A
Rgort = 4 Q
Figure 7. FWD Figure 8. FWD
Typical reverse recovery time as a function of drain current Typical reverse recovery time as a function of MOSFET turn on gate resistor
tr = f(Ip) tr = f(Rgon)
0,02 0,07
2 2 t
= “ 006 L&
0,015 L~
0,05
—~—]
hdddd ALL TR PYYYYITYY] YY) tr 004 a0e®
0,01
trr
0,03
0,02
0,005
0,01
0 0
0 5 10 15 20 25 30 0 5 10 15 20 25 30 35
1o (A) Rgon (2)
At Vbs 400 Vv 25 OC esecscecssses At Vbs 400 vV 25 OC esccsscecsces
Vas = £15 % Ty 125 °C Vas = +15 v T 125 °C
Rgon = 4 Q 150°C == = = = Ip= 3 A 150°C = = = =
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PFC Switching Characteristics
Figure 9. FWD Figure 10. FWD
Typical reverse recovery charge as a function of drain current Typical reverse recovery charge as a function of MOSFET turn on gate resistor
Que = f(in) Qur = f(Ryon)
0,16 0,12
) _0,
(9)
3 =
©o,14 o
01 LLIITITY™N yowy
Ctmcesetocnceinse, eecee
012 seee Qp semectessemiieacfinn. Q
e 0,08
0,1 Qu Qrr
0,08 0,06
0,06
0,04
0,04
0,02
0,02
0 0
0 5 10 15 20 0 5 10 15 20 25 30 35
Roon(€2)
At Vps 400 Vv 25 °C At Vps 400 Vv 25 °C soseee
Vas = +15 \ T 125 °C Vas = *15 \" T 125 °C
Rgon = 4 Q 150°C == = = = Ip= 3 A 150°C == = = =
Figure 11. FWD Figure 12. FWD
Typical reverse recovery current as a function of drain current Typical reverse recovery current as a function of MOSFET turn on gate resistor
Irru = f(Ip) Irrm = f(Rgon)
14 25
g z
E E
T2 -
20
10 —i
casee :-’-;:_';_;_'.:M IrRrRM
8 - »
6
10
4
5
2 IRRM
IRRM
0 0
0 5 10 15 20 0 5 10 15 20 25 30 35
Roon(€2)
At Vbs 400 Vv 25 °C At Vbs 400 Vv 25 °C
Ves = +15 Vv T 125 °C Ves = +15 \ Tj 125 °C
Rgon = 4 Q 150°C = = = = In= 3 A 150°C = = = =
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Figure 13.

PFC Switching Characteristics

FWD

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

dlo/dt,dlvec/dt = f(Ip)

10-R106PPA020SB01-M934A

Figure 14.

MOSFET turn on gate resistor

datasheet

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

,@ 4000 q ,§7000
| dl
< 3 \ of
B 3500 < 3 6000 dleg
B B
T T
3000 5000
. - //"7-’
] / >~
4000
2000 p—— \\
- S 3000
1500 P \ \\
LY
‘\
2000 >
1000 \ \
[ \
N
500 1000
Ly LTSI I oty
0 0
0 5 10 15 20 25 30 0 5 10 15 20 25 30 35
15 (A) Roon(42)
At Vs 400 \ 25 °C At Vs 400 \% 25 °C
Ves = *15 \" Ty 125 °C Ves = +15 \% Tj: 125 °C
Rgon = 4 Q 150 °C Ip= 3 A 150 °C

Figure 15. MOSFET

Reverse bias safe operating area

Ip = f(Vs)
30
<
S
- Io max
25 T
| a
20 £
| 5
| o
15
3
o |
s
10 =
x
<
s
5
o
>
0
0 100 200 300 400 600 700 800
Vos (V)
At T,= 175  °C
Rgon = 4 Q
Rgott = 4 Q
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PFC Switching Definition
General conditions
Tj 125 °C
Rgon 8Q
R ot 8 Q
Figure 1. MOSFET Figure 2. MOSFET
Turn-off Switching Waveforms & definition of t, t, t, ntegrating time for E. ) Turn-on Switching Waveforms & definition of t, t, t, ntegrating time for E,,)
%
100 —~——— e |
GS90% i— ] Vbs N °
DS90% 100 =7~
V
75 Na G I /‘/‘/\/f
1t t
don I\'/\[\I\,\/V'\/\/‘M/\/\/ Ves
50 50 v
Ay i
25 V@5107J * Ip1o9
1% 0 T
Vbsan
0 W
tEon
25 -50
0.1 20,02 0,06 0,14 0,22 03 2,9 2,98 3,06 3,14 322 33
time (us) time(us)
Vs (0%) = 0 \ Ves (0%) = 0 \Y]
Ves (100%) = 10 Y Vas (100%) = 10 v
Vps (100%) = 400 \ Vps (100%) = 400 \Y%
Ip (100%) = 21 A Ip (100%) = 21 A
tdotf = 0,237 Hs tdon = 0,023 us
tEoff = 0,271 Us tEon = 0,082 us
Figure 3. MOSFET Figure 4. MOSFET
Turn-off Switching Waveforms & definition of t; Turn-on Switching Waveforms & definition of t,
125 175
fitted
% V %
Ip \ bs 150
100 Jr=———— —_—
1o 90%| 125
75 Vos Ip
100
- Iofo% _‘w%
50 75
/ '% b 400 \
- 50 \
_,_/ *lmo% %
0 |
D 14% —
0
t
25 25
01 0,14 0,18 0,22 0,26 03 3 302 304 306 308 a1
time (us) time(us)
Vs (100%) = 400 v Vos (100%) = 400 v
Ip (100%) = 21 A Ip (100%) = 21 A
tr = 0,011 Hs tr = 0,011 us
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PFC Switching Definition
Figure 5. MOSFET Figure 6. MOSFET
Turn-off Switching Waveforms & definition of teo Turn-on Switching Waveforms & definition of teon
125 125
% %
EOﬂ Eon
100 — 100
Poff /
75 75
50 50
25 25
Vasoofe / Vesi0% DS3%
0 0
tEoff ,L IDl% tEon Pon
-25 25
0,1 -0,02 0,06 0,14 0,22 0,3 2,95 2,975 3 3,025 3,05 3,075 31
time (us) time(us)
Poi (100%) = 8,40 kw Pon (100%) = 8,40 kw
Eoft (100%) = 0,14 ml Eon (100%) = 0,23 ml
tEoff = 0,27 Hs tEon = 0,08 us
Figure 7. FWD
Turn-off Switching Waveforms & definition of t.
125
%
100
Ip
75
trr
50
25
0 Trafor
Vbs
% lefu 005 TTHET
-50 \
-75 \
-100
-125
3 302 3,04 3,06 3,08 31
time(us)
Vps (100%) = 400 \
Ip (100%) = 21 A
Irry (100%) = -6 A
ter = 0,013 ys
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PFC Switching Definition
Figure 8. FWD Figure 9. FWD
Turn-on Switching Waveforms & definition of t, = integrating time for Turn-on Switching Waveforms & definition of t, tro.= integrating time for E

%

100 P Tec
tErec l

50 -50
// tor
-100

Q"

0 -150

-200

50 -250

3 3,03 3,06 3,09 312 315 3 3,03 3,06 3,09 312 3,15
time(us) time(us)

Ip (100%) = 21 A Prec (100%) = 8,40 kw
Qi (100%) = 0,13 ucC Erec (100%) = 0,03 mJ
torr = 0,10 s trrec = 0,10 s
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Version

Ordering Code

in DataMatrix as

in packaging barcode as

without thermal paste 10-R106PPA020SB01-M934A M934A M934A
— Text Vinco Date code Name&Ver UL Lot Serial
GO NRY WIL Vinco WWYY NNNNNNNVV UL LLLLL SSSS
LLLLL SSSS
R Type&Ver | Lot number Serial Date code
. Datamatrix
TTTTTTTVV LLLLL SSSS WWYY
Pin table [mm]
Pin X Y Function 9
58 2z
1 53 0 L2 — — -
2 46 0 DC+ _ - |
3 5 ar1ar; 7 i
3 T35 o P 1213 (415 (607 18920 21 224 - o
|
4 32'5 O PFC+ | | I ] ‘ I I | ‘ I
5 28,1 0 Inv+ 100 L948L706 lJS & 3 : L1 | @ 1 2 | e
6 18 0 WLG TTTT .T T T |T b7 ==
7 15 0 WL ! [ — |
8 12 0 VLG - ; >
9 9 0 VL @ 1 l
10 3 0 ULG = pp—
vl
11 0 0 UL A = =
12 0 7 UHG ol |
13 3 7 U 73 201
14 8,5 7 VHG &7 t
15 11,5 7 \Y 59 02 \
16 17 7 WHG . AN ~
17 20 7 W “r surfaces for spring flxsng—‘“l Q? S
18 33 7 PFC- ® 1 R
19 | 36 7 PFCG i i i
20 | 39 | 7 NTC imi / | R
21 46 7 DC- - )J |
22 53 7 L1 =]
I
TUUmr v 000 U - L A

@ 12005
67 01 15 =005
b4
78 202 1 £0,05
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DC+ PFCIN PFC+ Inv+

SR

D9 D8 D7 Tl 13 [
D1 D3 D5
x X x oo | wo | wio_|
12 14 16
L1122 pm—g . U
Y — * - 15 V
12 1 a—— P 17 W
T7 |—
D11 D10 PFCG - It
19 T2 T4 T6
D2 D4 D6
nTc § ULG VLG WLG
10 8 6
21 18 20 11 9 7
DC- PFC- NIC uL VL WL
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Packaging instruction

Standard packaging quantity (SPQ) 80 | >SPQ  Standard | <SPQ Sample
Handling instruction

Handling instructions for flow 90 1 packages see vincotech.com website.
Document No.: Date: Modification: Pages
10-R106PPA020SB01-M934A-D2-14 17 Jul. 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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