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G 50A/1200V IGBT, 20A/1200V SiC diode
Boost
NXH40B120MNQOSNG 80 mQ/1200V IGBT, 20A/1200V SiC diode -
NXH80B120MNQOSNG  Boost QO 1845 [
40 mQ/1200V IGBT, 40A/1200V SiC diode |
Boost

QO E&5 Ml



SiC MOSFETELEIGB THRIR

SiEintE KEIRFE FHEIREE (40A) mEIEFR  #EH Rthjc

(30A) (40A)
NXH100B120H3Q0SG/PG 50A/1200V IGHT, 100% 100% 100% 100% 100% 100%
20A/1200V SiC diode
Boost
NXH40B120MNQOSNG 40 mQ/1200V IGBT, 120% 6% 27% 45% 153% 150%
40A/1200V SiC diode
Boost
Condicting loss (125°C) Turn off loss (125°C) Turn on loss (125°C)
10.0 1000 Y - —
0.0 0.5 1.0 VOlt::e v 2.0 2.5 3.0 0 20 Curr::t " 60 80 0 20 Curr::t W 60 80

Public Information @




SI C M O S F ETtBEI G B T*;tk Current Waveforms (BT & BD)
ELBARIRIRIR

AR B 16 kHz
SHER 26 A
AC BBk 0.6 mH

=&— LN == o
ol bR ] ) 90 °C
» System Conditions & Performance : B System Conditions & Performance :

Conditions System Performance at the GCondit| Power:|15600 Conditions System Performance at the GCondit| Power: (15600
Tneul Voltazs B0 V] Component s Loss [W] [ty .[E&] | Sum [W] Tnput Woltage 00 ] Component s Loss (W] oty [EA] | Sum [W]
Output Voltaze 200 o] Main Switches (BT) 47.89 1 47.89 Tutput Voltaze 200 [v] Main Switches (BT) 13.68 1 153.53

Freewhesl ing Diodes (ED) A5.06 1 A5 .08 tutoat Poner 15600 | 1 Freewhee !l ing Diodes (BD) 35.89 1 35.89
utput Power 156800 [ [W] =5 P S 500 ] o0
Switching F 15 kH Inductor 0.00 I 0.00 Gwitching Freguency 16 [kHz1 . -
witching Frequency [kHz1 Hhors 00 - 70
Inductar BO0 | [uH] Cthers 0.00 ] - 0.00 Inductar BO0 | [uf] : :
Sum [¥] 92.95 Sum [¥] 49.57
Calcul ated Efficiency 99.408% Calculated Efficiency 99.683%

B Detailed Loss and Thermal Performance of Main Devices (BT and BD) for only each 'One’ P Detailed Loss and Thermal Performance of Main Devices (BT and BD) for only each 'One'

Detail Losses for BT & BD Thersal Performance (BT, BD) Detaill Losses for BT & BD . Thermal Performance (BT, BD)

BT _Conduct ion Loss [W] 9.84 fnbient Tenp. [Dee.C] 90.0 :1—?””“’”“'& LDS[E][W] g?g imbt'e”t, ﬁ‘" [D‘E;'G]O] ggg

BT _Turn-on Loss [W) 4.53 Heat-sirk Tema. [Deg.C] 90.0 —urmoon tass . Fal7sIne Bme. RS- .

BT Turn-off Loss (1] 33,47 BT - Case Tewn. [Dez.C] 0.0 BT_Turn—DfiI“ Loss (W] 1.64 BT - Case Temp. [Deg.C] 80.0
: BD_Conduct ion Loss (W] 32.93 BT - Junc. Temp. [Deg.C] 107.2

BD _Conduct ion Loss (W] 44,62 BT - Junc. Temp. [Dee-Cl 179.7

BD Err Loss (1] 0.4 B~ Cage T Dee.C] 200 BD_Err Loss [W] 3.38 Bl - Case Temp. [Deg.C] 80.0

Sus (BT+ED) [¥] 9095 ase (Emp. LUes- : Sum (BT+BD) [¥] 4957 B - Junc. Temp. [Deg.C] 130.9

1L - BD - Junc. Temp. [Deg-Cl 141 .7
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55A\DC / 5t DC
A 16 / 40 kHz

SHBR 26 A
ACH 7% 0.6 / 0.2 mH

Eiﬁann%;mr 90 oc

P System Conditions & Performance : P System Conditions & Performance :

Conditions System Performance at the Condit| Power:|15600 CondiLions System Performance at the Condit| Power: (15600
Input Yoltaze OO V] . IO:lmpDnents Loss [W] [ty .[EAT | Sum [W] Tnput Woltaee A0 V] . IE}Jmpnnents Loss [W] |Gtw.[E&] | Sum [W]
Sachie—tw - Ermesa | el | o Sarhie Tt jenmumon | aal 1 | e
Cutpul Pover 15800 | W] . Freewheeling Diodes (BD) 35.89 1 35.89 Output Pover 15600 | [W] . £ : :

o =="{Inductor 0.00 [ 0.00 Suitching F a0 | Tz Induct or 0.00 | 1 0.00
Switching Frequency | 16 [kHz] witcning rrequency Z oh 0.o0 0.0
Inductor B0 | [uH] Others 0.00 | - 0.00 Inductor 200 | [uH] = ' - '
Sum ['] 49.57 Sum ['] BZ.79
Calculated Efficiency 99_683% Calculated Efficiency 99.603%

. . . P Detailed Loss and Thermal Performance of Main Devices (BT and BD) for only each 'One’
B Detailed Loss and Thermal Performance of Main Devices (BT and BD) for anly each 'One’

Detail Losses for BT & BD Thermal Performance (BT. BD)

Detail Losses for BT & BD Thermal Performance (BT, BD) BT Conduct ion Loss (W] 3.56 tabient Temp. [Dee.Cl 0.0
BT Gonduct fon Loss [¥] 9.0 Anbient Temwp. [Dee.C] 90.0 BT_Turn-on Loss (0] .55 Heat-sink Temp. [Deg.C] a0.0
ET_TUrn_CIrI Loss [lllll] 2.78 Heat-sink Temp. [DEEC] q0.0 BT_Turn—fo Loss [||||I] .40 BT - Case Temp. [DEgC] an.0
BT_Turn-of f Loss [¥] .64 BT - Case Temp. [Deg.C] 80.0 ED_Corduct ion Loss [W] 35.19 BT - Junc. Temp. [Dez.C] 116.0
BD Conduction Loss [W] 32.53 BT - Junc. Temp. [Dez.C] 107.2 BD Frr Loss [¥] 8.45 BD - Case Temp. [Deg.Cl 0.0
BD_Err Loss [W] 3.36 Bl - Caze Temp. [Deg.C] a0.0 Sum (BT+BD) [¥] 62 .25 BD - Junc. Temp. [Deg.i:] 137.4
Sum (BT+BD) [¥] 49 .57 BD - Junc. Temp. [Deg.C] 130.9

\
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80 kW RGRYIZIT A

47> QOboost (NXH80B120H2Q0) EREFHEEIL(80/8 = 10 kW per MPPT, PV £
7x= 10kW/600V = 16.67A)

« 31 Q2Pack 173 (NXH160T120L2Q2F251G) &5k, EM&EER80/3 = 26.67kW
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HIHACHE 230 V L-N

TN 80 kVA
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THEREEY 1%00.6

B Es R ImE 85 °C |
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P System Conditions & Performance :

System Performance at the Conl Power: |?6667
In/Out Conditions Component s Logs [W]|Oty.[EA]] Sum [¥]
Input Voltage 950 V] High-frea. Switch (TF) | 138.49 2 276.98
Output Yoltaze 230 | [Yac) Low-frea. Switch (TL) 34.04 2 68.07
Output Power 26667 | [V&] Freewheeling Diode (FD)] 30.65 2 B1.30
Switching Frequency| 18 |[kHz] | ==> [Diode for Reac. Power (|  0.00 2 0.00
Line Freaguency 50 [Hz] Inductor 0.00 1 0.00
Power Factor 1 [ Others 0.00 - 0.00
Sum [¥] 406 .35
Calculated Efficiency 98.499%
P Detailed Loss and Thermal Performance of Main Devices (TF, TL, FD, RD) for only each 'One’
Details for Loss (TF, RD, TL, FD)
Value Thermal Performance
TF _Conduction Loss [W] 63.57 Yalue
TF Turn-on Loss [¥] 19.87 Ambient Temp. [Deg.C] 85.0
TF Turn-off Loss [W] 55.05 Heat-sink Temp. [Deg.C] 85.0
RD_Conduct ion Loss [#](Reactive 0.00 TF_- Case Temp. [Deg.C] 85.0
RD Reverse Recovery Loss [V] 0.00 TF - Junc. Temp. [Deg.C] 111.3
TL Conduction Loss [¥] 34.04 RD - Case Temp. [Deg.C] 85.0
TL_Conduction Loss [%] (Reactivw 0.00 RD - Junc. Temp. [Deg.C] 85.0
TL_Turn-on Loss [W] {(Reactive) 0.00 TL - Case Temp. [Deg.C] 85.00
TL_Turn-off Loss [W] (Reactive) 0.00 TL - Junc. Temp. [Deg.C] 98.45
FD_Conduction Loss [W¥] 25.01 FD - Case Temp. [Deg.C] 85.00
FD_Conduction Loss [W] (Reactive) 0.00 FD - Junc. Temp. [Deg.C] 99.71
FD_Reverse Recovery Loss [W] 5.64
Sum [W] 203.18
Total for one-phase TNPC 406.35
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Fig.1. Circuit diagram of Boost Converter's power stage

1MMPPT

Rg
I|n(A) Pin(W) Vbus(V) on(ohm) Rg off(ohm)

- 11440 800 10

| 560 11200 850 10
20 12000 850 10
22 15600 850 10

15
15
15
15

fsw(kH
2)
16
16
16
16

P System Conditions & Performance :

Conditions
Input VYoltage 520 [Y]
Output Yoltage 800 [v]
Output Power 11440 [ [W]
Switching Frequency 16 | [kHz]
Inductaor 600 [uH]

System Performance at the Conl Power:|11440
Components Loss [W)|0ty.[EA]| Sum [V]
Main Switches (BT) 48.16 1 48.18
Freewheeling Diodes (BD| 31.62 1 31.62
==> Inductor 0.00 1 0.00
Ot hers 0.00 - 0.00
Sum [¥] 79.78
Calculated Efficiency 99.307%

P Detailed Loss and Thermal Performance of Main Devices (BT and BD) for only each 'One’

Detail Losses for BT & BD

BT _Conduction Loss [W] 9.27
BT _Turn-on Loss [V] 11.33
BT Turn-off Loss [W] 27.55
BD _Conduction Loss [W] 30.57
BD Err Loss [W] 1.05
Sum (BT+BD) [¥] 79.78

0.35 100
0.34 100
0.297 100
0.17 100

IGBT
Duty  Tsink(°C)  Loss(W)

48
46
44
46

Thermal Performance (BT, BD)
Ambient Temp. [Deg.C] 100.0
Heat-sink Temp. [Deg.C] 100.0
BT - Case Temp. [Deg.C] 100.0
BT - Junc. Temp. [Deg.C] 126 .5
BD - Case Temp. [Deg.C] 100.0
BD - Junc. Temp. [Deg.C] 135.4

Diode Total
TjIGBT(°C) Loss(W) TjDiode(°C) Loss(W)
127 32 135 80
125 28 131 73
124 29 133 74
125 41 146 87

EFf(%)
99.3

99.34

99.39

99.45
i
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