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1 f&sr

S/E BOOST ##a8 Z N ATHEENREREMETNE, BREAMENEAE, SERMEEMURR
EW R E AT AR EIATSE, YA4%BESTF 600V A, BRiTE2FMH IGBT f1SIC —REMFLEAS
ARHTHETHRN. AMBTXIGBT FXRMEMRS, HHBEROFXEREE T8I 20kHZ, 1 SiC

(B1kFE) MOSFET ZEEMMsE TR T, EFLL IGBT MM AR, THFRIMET MR ZHES
65kHZ S ES, FHEEFGMIE, Bt/ BOOST B EMEFR. MR EMI EE SR nER, &
ZERITR— 20kW FHEBE, BENTHREE, BEFANK, KEIEMRERMLE SiC MOSFET f9FF
XM, ARITR— XN Boost BEY, SHEEEARE SiC MOSFET FHELUEMER SiIC —iREIH
BX, @I XFPIF BRI ES SiC MOSFET UK SiIC Z#RE T B TEANKNHA.

2 &itSH
T4 20kW 3583t DC-DC FHE 6 B8 9 5553 B

% 2-1 20kW BOOST Hii% 2%t He

BN R F0 470VDC-800VDC
W R 850VDC
20kW ( Vin > 600V
EES (Vin :
15kW ( Vin < 600V )
IF x5 & 65kHZ
e AH 2 99.4%
YA &M 4% X, DC/DC BOOST # /&
80 mohm /1200 Vx2x 2
SiC MOSFET
IV1Q12080T4 ( TO-247-4 )
10A/1200Vx2x2
SiC Diode
IVID12010T3 ( TO-247-3 )
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20KW 3tk DC-DC Ft B BE TR < R E BB B A 3| A B0 3-1. 32 fio, @R
J3: 220 x 200 x 70 mm? |

IVCT-REFO0002

W

3-2 20kW 2245 7 DC-DC T [ i 7% He Y5 N\ i L 51 B



IVCT IEiwEs -+
20kW BOOST INVENTCHIP TECHNOLOGY

4 W5

20kW %z $530 DC-DC A E BRI FMEMINE 4-1 Frr, B2 7 Mg BOOST Bi8, HA&E BOOST &
BRETHE X 10kW, §—5 BOOST HEEESHME SiC MOSFET IV1Q12080T4 | X% ™ & SiC Diode
IV1D12010T3, EAMKRMUE_REEFRMENSBEENRZREREFRFME. 20kW BOOST # &Y
PCB(printed circuit board)EH I =249 £—&k4, BOOST HISMIzEItR£, % _%oE BOOST
HERAVIHBIERIREIR T, AEFISA . BB RREHTHE ., F=H0EXHE3 BOOST BHEMFES
B&, FEEBRER EMIEE SR, MEEX AT\ Boost sy, H—XEEAM N IFFEAY SiC MOSFET UK F
MFFELRY SIC R E.
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Bl 4-1 20kW 52453 DC-DC F+ & Ha B8 H 4 h 454
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20kW DC-DC FEEBER AT MESZIEFEXAY BOOST HBEE, mMI=HItkiR. HEIHEIFRER. WXz B RS EER Y
R EHBEEEO AN, BEWE 51~ NEEGDHE EMIBAJRKEARS, BOOST THE, HEIH
IR, MERERR, B D, BERTEND. ERRITUSERRPLENRERRIT.
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HHHEIRIRF2H UCC28740 &R = HIEREEPIAMA, BEEH AR ~EEYER. BRRTEES
BF—HSERIT, EFFXR 1200V SiC MOSFET, ®RIR KU HMARSA 1000V, RAHHINZEA 20W,
MBI ERIBIS RO B = A MBS IR A2 SV BIR—R TIRAEGIR T AR BN BEEAEIR, 12V E
BE—RATREN BN EIR.

SiC MOSFET MR ESEFEANZHRESE FEEMANE S IVCR1401 9IRsSH, —FE
8 EMIH R ERNEIIE, FIREMELFENRIPMBEINEANHKMEE MOSFET RIS, EEER
HFFEE, FABILEE MOSFET £ MR IREN A RERER T fAEBEE, EXHIMNAEERNELT,
UERHEERERSREEESHRERE, FRASEFREETTEMERANNANE, SRMEBEIAL
RARPTIEE, MEREXERENT, TUERERORPRCESEESHTREZERERL T AR,

BREOTNE B IRESEEH TR, FERAE MOSFET MRIRs S IRNE T 5V BIREA R S8
B, B TERSEEROAINEREET, IVCR1401 [TRKBHEREENE 5-2,

D1
R1

gcblk
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P 5-2 TVCR1401 [T 3K HE o n = K

FHEEEHMES BOOST BRI AN, HiEks BOOST A SiC MOSFET 1IV1Q12080T4 Ff
BtIM % SiC DIODE IV1D12010T3 FEE4A R .

6 WAL
6.1 B FE 26
20kW x4k DC-DC FHE B B8 55— BR7E 1kW & 10kW B S0k B anE R, B\ [ 3% 600V B

WA, BHEEA 800V Eifit, 20kW 321l DC-DC A EBEEM RS ZHHRNRILE 99.4% M £, 3K
B2k 20 6-1 B 7R
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BO&B1-Efficiency(Vout=800Vdc, Duty=25%)

3 60%
99.20%
9B.80%
& 8. 60%
o
T
=2
= .4 0-E56
o — BO-Efficiency
m— B 1-Efficiency
98.20%
98.00%
7 60%

99.451%
99.413%

6-1 20kW A543 DC-DC & H B8 3k 2% i 28
6.2 JFRFEH

20kW 32453 DC-DC FHEEHERTE 20kW TERZAT, SiC MOSFET Q1 B9FF &K i I K BB R AR T
B, HEFEG6-2FHID (f&) HFAEBREER, VGS (¥%') A SiCMOSFET WIksmKkf, VDS (¥
) 4 SiC MOSFET Myt k2. & 6-3 (a) 4 20kW T SiC MOSFET WS @K, B 6-3 (b) A
20kW T SiC MOSFET H£ M5 .

Tek {21k [ i x 1

(@ _100v_ ] 5.00V @D I5.00A 5)[4.000s 2,500/ 5% 7 200V
20M &
+ | i K g © i - 239F 2019
AEi 500 s 250MHz D % 13:25:58

6-2 20kW 32430 DC-DC T B B FF o K B BB T
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Bios

[] [ [} © v L BT  FEATEY T T @ T
N T e | 58 || = N T e | 58 || = s (38,5
6-3 (a) MOSFET Fi@ ik &l 6-3 (b) MOSFET Wi

6.3 BEHH2E
20kW 32587 DC-DC FHE B B I ER7E 1kW & 10kW B TEHEFHE Rt E 6-4 Fir, HAEJE R 600V

BN, BHHEEA 800V Einft, MERFHZTINEL, BMET{EAE 20kW i, SiC MOSFET #9:E
FRE15ELR.

BO&B1-Temperature Rise(Vout=800Vdc, Duty=25%)

18
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@ 8 e BO-Trise
g
e B 1-Trise
6
4
2
0
1 2 3 4 5 & 7 B 9 10
B 0-Trise 52 5.8 6.6 76 B2 10 11 12 132 14
B 1-Trise 65 7.2 BB 95 102 112 12 13 14 156

Output Power(KW)

&l 6-4 20kW 224838 DC-DC T & Ho % A i T b 2%
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7 FMEF
BOOST HESH
Material/F4:C5 44 %} : Nanodust Core(KAM Magnetic Power Cores, #7717k [ RHA R A R A7)

Core/Hi 5415 KAM225-060A
Structure/Z5#4: Two cores stacked/Fi 2 /2
Wire/25: AWG 12

Turns/[TL%Y: 55

Inductance//&&: 292uH ( +/-20uH )

Switching frequency: 65kHz

40 mm

D2.5

40 mm

|
3mm (min) b
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Schematic

20KW PV BOOST REFERENCE DESIGN

470vdc~800Vdc Input
850Vdec Output

15KW@470Vdc Input ramp up to 20KW@600Vdc Input

TO247-4 PACKAGE

PCEL7_4PIN_BOA

<
LS

Ghn_power

10
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BOM &8

Item Quantity Part Reference Description Part Type Manufaturer
1 10 €30 C31 C41 C42 C50 C60 C65 C84 C88 C89 €98 C99 C114 C116 C122 C123 C130 Cap,Ceramic, 16V X7R, 10% SMD FH
2 C11 C29 C32 C34 €35 C51 C59 C64 C83 €87 C90 C92 C94 C105 C112 C115 C120 C121 C129 Cap,Ceramic,50V X7R,10% SMD MURATA
3 C36 C69 C95 C102 Cap,Ceramic,50V X7R,10% SMD SAMSUNG
4 C38 C39 C96 C97 Cap,Ceramic,50V X5R,10% SMD SAMSUNG
5 C43 C44 C100 C101 C118 C132 Cap,Ceramic,16V X5R,10% SMD SAMSUNG
6 C46 C47 C48 C49 C79 C80 C81 C82 Cap X7R,1KV,10% SMD HEC
7 2 C52 C85 Cap,Ceramic,50V X7R,10% SMD FH
8 4 C53 C54 C55 C56 B32774D0505K000,1100V,5uF, 2pin TH TDK
9 6 C61 C62 C63 C66 C141 C142 Cap,Ceramic,50V,C0G,5% SMD MURATA
10 8 C67 C68 C91 C93 C119 C125 C127 C131 Cap,Ceramic,50V,NPO,5% SMD YAGEO
11 8 C71 C72 C73 C74 C75 C76 C77 C78 B32776G0126)000,1100V,12uF, 4pin TH TDK
12 2 C103 C104 B32774D1305K000,1100V,3uF, 2pin TH TDK
13 2 C106 C113 Cap,Ceramic,50V X7R,10% SMD YAGEO
14 2 C107 C124 Cap,Ceramic,6.3V,X5R,20% SMD TAIYO YUDEN
15 1 C108 Cap,Ceramic,50V X7R,10% SMD CCTC
16 1 C111 Cap,Ceramic,16V,X7R,10% SMD YAGEO
17 2 €126 C128 éi}TgClSOMYF,Cap,TANT‘POSCAP,IGV,ISOUF,ZO%,734 SMD PANASONIC
18 4 C137 C138 C139 C140 Cap,Ceramic,50V,C0G,5% SMD WALSIN
19 2 | D4 D84 (DNP) SDM20U40-7,Schottky Diode,40V,0.25A,S0D523 Schottky DIODES
20 4 D12 D75 D82 D83 MBRO0540,Schottky Diode,40V,0.5A,SOD123 Schottky Mcc
21 2 D71 D80 STTH112A,1200V,1A UltraFast Diode SMA SSRA’FAST’DIO ST
22 2 D72 D81 BZT52C3V0,Zener,3.0V,0.5W,S0D123,-55 TO 150C ZENER_DIODE MDD
IVCT SiC Diode,,1200V,10A,Pin Recep: ED1095CT-
23 4 | D76D77D78 D79 ND/0353-0-67.80.03.27-10-0 SiC_DIODE ver
24 2 14132 HEADER4,2.54mm pitch,4pin HDR
25 4 6 J28 129 J30 PCB-7, Dimension 11.1x9mm,60A ™
26 1 18 HEADER 7,2mm SPACE HDR ar
27 2 J9J10 HEADER 2,2mm SPACE HDR cIT
28 1 131 HSEC8-160-01-L-DV-A-BL,120 pin HSEC SAMTEC
29 2 L1L4 Inductor,KM225-060,292uH min,17A IND
30 3 L3L5L6 NLCV32T-6R8M-PF,6.8uH,0.53A,0.270hm@25C IND TDK
31 4 Q1Q2Q3Q4 IVCT SiC MOS,1200V,80mOhm,TO247-4 SiC IVCT
32 4 R1 R81 R82 R83 Res,Chip,1/10W,1% SMD UNIOHM

19
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33 10 R2 R54 R62 R76 R80 R84 R91 R105 R107 R111 Res,Chip,1/10W,1% SMD YAGEO

34 2 R17 R99 Res,Chip,1/16W,1% SMD UNIOHM

35 4 R18 R25 R85 R100 Res,Chip,1/16W,1% SMD UNIOHM

36 4 R26 R27 R86 R87 Res,Chip,1/16W,1% SMD YAGEO

37 8 R30 R74 R77 R78 R88 R90 R94 R97 Res,Chip,1/16W,5% SMD FH

38 2 R31 R92 Res,Chip,1/10W,1% SMD YAGEO

39 14 R32 R53 R75 R89 R95 R98 R108 R109 R110 R112 R113 R114 R115 Res,Chip,1/10W,1% SMD RALEC

40 7 R33 R36 R93 R101 R104 R106 Res,Chip,1/10W,1% SMD YAGEO

2 24 R40 R42 R43 R44 R45 R46 RA7 R48 R49 R50 R51 R52 R56 R57 R58 R59 R60 R61 R63 R64 R65 Res,Chip, 1/8W.,0.1% SMD VIKING

R66 R67 R68

42 4 R70 R71 R72 R73 Res,Chip,1/16W,0.1% SMD RALEC

43 2 R102 R103 Res,Chip,1/10W,1% SMD UNIOHM

44 1 R116 Res,Chip,1/4W,5% SMD UNIOHM

45 1 T1 7448053201, 2+0.9mH, 32A, 250VAC COMM_IND WE
TPS73633DBVR,LDO,1.7V~5.5V IN,3.3V

46 1 vz OUT,0.4A,50T235,-55 TO 150C Lo m
TPS7A4101DGN,LDO,50V

4 2 usu1s Vinmax,1.175V~48Vout,50mA,-40 TO 125C tbo n
SI8621BC-B-IS,Dual-CH ISOLATORS,1Mbps, 2500V

48 2 uruie Working 1SO VOL,-40 TO 125C,SOIC8 ISOLATOR SILICON_LAB

49 2 us u17 4-A HIGH SPEED LOW- SIDE MOSFET DRIVER MOS_DRV IVCT
QAD51C,2W,5V IN,+20V@80mA,-5V@40mA, 3KV -

50 2 uou19 AC/5.2KV-DC 1SO,3.5pF ISO Cap,SIP5,-40 TO 105C 150_bebe MORNSUN
OPA376AIDBV,Low noise,Low Ig,Precision OPA Single

51 2 U12 U13 OPA Tl
Supply.2.2V to 5.5V,S0T235
Hall Effect Current Sensor,80KHz/20KHz,+-

52 2 14 U15 20A,100mV/ASOIC16 Wide,-40 TO 125C HALL_SEN ALLEGRO
SN74LV1T125DCK,1 BIT LOGIC LEVEL SHIFT,5V VCC

53 2 U21 Us0 MAXSC70-5 LVL_SFT Tl
USBLC6-2SC6,ESD PROTECT, 4 10,3.5pF,SOT236,-40

54 2 u26 U27 TO 125C ESD ST

55 2 u28 U29 SN74LVC1GOODBVRNAND,5.5V,-40 TO 125 INV_BUF Tl
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