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Development of DC/DC Converter for the Integrated Use with Solar Cell
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Abstract

Low profile, highly efficient DC/DC converter for the integrated use with solar cell was developed. Weighted average conversion

efficiency reached 93.8% with boosting DC 1.4V up to 420V. The thickness of the converter remains 5.2mm and other dimensions are

70mm long and 30mm wide. These results were achieved by introducing the optimal design method using power loss simulation, an

improved winding method of transformer to reduce leakage inductance and thickness, and an optimal switching duty control.

F—T—F EEC) 2 KB, DC/DC 2 N—F Ty N BRET R ERL BEER, Bk 3a

b—ta, MEFHE Bl 2750 A

Key Words : thin-film silicon solar cell, DC/DC converter, push-pull, low profile transformer, low loss, high boost ratio, power loss

simulation, weighted average efficiency, leakage inductance

1. FAMNE

KBEMOYE R NEAERERT SR, BArbaR hyY
DOEBUCHET HEER KB O BEABMESA TS,
o=l e e e LELEEE S VLT AT L RAER BT
TEANTZ7 7 A aryROMRES Y 22052 &
T, ERREEABEM L AR T s bnTas ),

KBERENVOBEBEEIL 1~ VIRETH 5720, 3k,

AU L7 L CEIMEER T AL TRIEL, Y a—
ML TS, —F, B—DEeA b —{FMICBE v i—
ZEEETHEPHIEIERD LAY v FBEET
&5,

s BEADOYIET. BRI, RUVSA SR E A F— RORST
OBRTRELRY, EVa—ba R FEMEBEEOATEH
Fl&2es,

MDA T VA= MNEDED 2 — L e TE B,

HWRIRE N L . BIRORERIIRD s, ayvy
Y—h7a v OREOEBREFEYORT R L2, FHIC

BEMTTAZEDAREE R, KBERESRF LD
Bax haERTES Y Y,

A, AR F BT B LT, BB ORE
EESBRENAREL Y, BHOMEIES &L AN
T REBABICED A N TESE I ICkE Y,

B KB EREVBICRE 2 A= 2 BEHTHEED
AT MIBRIZERINOIFEE I L > TRESATEY
FRELEESNTWS, Py a7 VEIREHOTANE
JE 1.4V % 350V (CEELTHY ., BEEEHBRMEIL 9%, &

*EYy ) (T 146-8501 BFUACAHX T AT 3-30-2)

e-mail: fukae kimitoshi@canon.co.jp
¥ X))
(BEF5AT . 20044 7H58)

Vol.31, No.1

WA TIZ %A ERL T3 77, HE L3, B0 KB
it L b —BEICEET 2 AOBH CENRLRED
N—Z DRRARIZEHA TS, KRLTHE, BErIal
—3m TES NI U AR OEIE OB ERRE, EA TR
NALFETZ AL T AORME, R ORIEERE
DBUE & REHIERS RIS SV THET B,

2. HEfH

DC/DC = o R—Z I KB L L —{F{tEn b Z &n
O, UTORRERGFRNPBET D,

OPN::F) — LD G L e D KB EME O EEEE)
PESAE (1kW/m®, AM1. 5, NOCT) TOEKH /14 DCL. 4V, 24%
E L., DC/DC 2 N—F DERAIIE 20§ L5585, —7F,
WHEEIZA =4 DY I EETHAD DCI20V LILE
ETB,

Q) EE KBELEALL—FELTEYa—NEET
LHZEEBEELTCNDID, DO/DC 23— 2 OERILIE
VHETHD, SEORIETIZIEZEAE X S5 & L7,
@)MEBFEHE  2—FIlE > CTROEELTMEE
THLEBEIRPEEIBATRRES., EHEBRESD
EHRDRII KB BN OEMRGE L FEORENER LY
Fo, KBEMEAOHAITE G 24 TTEEHT L7
. BAEBRES OEBHNBITFEDOANNBH ORI S
WEHIENHE S L) O TIEERPELS . ANBEANFEIC
&+ 5%, EMzBEL CORBIENRERERD L IR
EIREERE D LETH D, INEFHZ)Z (Weighted average
efficiency) & 1k, AAEBADKEREH SR LT, £FH
11 B COREAFEET CLERICE SN S B HRET
HERHBECEATTESE Lo LERBROZ L THY

KL AN F—




RIL A -

B - S FER - EEEE - TRES - IR

EERATOBRIZEVERELN D, MEEHFHR

(7.,) DEHRE FIZET Y,

0.11 7 15022 7 15
+0.29 7 5,,+0.38 1 1,

771&/1. -

(1)

ZIT. g, S W ETERAT 200 D 1/8 DA (2. 5W) BEOE
B THD, LLT, 3/8, 5/8, 7/8 LEETH D, ME
PR O HIZEE 93% L Lz,
@D EVCEESESIE  DC/DC 2 A"A—F T KEERE
NEREICEESAA D, EFNBEXEZT2, EBiitEL
BEMNT0CEBAZDS, TOHT, MEEHER LN L KB
Biie L CRISEOHFGPERIND,
HE4HEEIRIICE LD,

Table 1 Target Specifications.
Weighted average efficiency 93 %
Thickness 5 mm
Input voltage 0.7 ~ 1.8V
Input current 0~ 18A
Output voltage 320 ~ 430V
Ambient temperature 220 ~ 60°C
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Fig.3  Power loss rate at 3-turn primary winding with 0.6mm

thick rectangular copper wire.
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Fig.4 Weighted average efficiency with the variation of
thickness and turn-number of primary winding in the case of

using two transformers.
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Table 2 Measurement result of coupling coefficient.
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Fig. 10 Measured conversion efficiency in comparison with

simulated efficiency.
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