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Development of Small-Sized and Highly Power-Efficient DC-to-DC Converter
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Ordinary DC-to-DC converters with a range of 200-500 W can be easily procured on the domestic Japanese market.  However, to satis-

fy the requirements for heavier environmental conditions, there has been no choice but to depend on specific overseas manufacturers.
Moreover, the Restriction of Hazardous Substances (RoHS) Directive of the European Union prohibits lead soldering even in highly reliable

devices, thus requiring the development of lead-free soldering techniques.
Toshiba has developed a small-sized but highly power-efficient 400 W DC-to-DC converter that conforms with the RoHS Directive and is

suitable for severe environmental conditions.
er than those of equivalent overseas models.
ance and proven environmental resistance.

1 FZAHE

1kW BL LT %2 B $ 5 KA Y A7 4 O Rl #%E T,
OB J OB U CTHE O DC-DC 3> /3—% (i
I 2 AGbE, PAYLCEFEEZZILTY
%o ik LWERBESEIE T COMMICH 2, BB ER
NBEFEBICBNCR, F—avK—%2+THhH5HDC-DC
TN—=F~OER G L%, #F O B TR IS A
W7 7200, FER, FEE DM TE /2,

AL, YATAZ L DIEREFHOL AL RoHS e F~ 0
SIBD 728, 5%, BIVESNOREZLFIRDEL 5 E D
FHEND, 2720, 4, it BEEE% fii 2 RoHSfH412d
S L7z, /N - mahE - mAEEN o DC-DCary -5 %
F%s L7z 22T, TOMBELERICOWVWTIERS,

2 HFHEmOBE

DC-DCay "= fefmzE 112, HEARKEZRT IC
R /NULEFEB T L7720, FhamalE iz, FmFERE

(1) EU (BMES) H' 2006 F 7 B LBICHETURRHEIT, B - &
KEANOHEESYVEDSEZRLET DD, REIMKRE, &1,
ARZDL, 6ffi70L, KR, RUTOEET =)L, KRUTO
EITIZIVI-FILD66YETH D,

58

Evaluation of a prototype converter confirmed that its performance values are equal to or high-
We are therefore ready to begin commercialization of this converter based on reliability assur-
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Newly developed DC-to-DC converter
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Target specifications

B H ft #*
A 120 X 60 X 13 mm
AFIBEEHE 180~ 350 V
HAOEE 5V
BAHIES 400 W
BIES 85 % Lk
Uy /A XEE 100 mV,-, AT

HZLEa1—Vol.62 No.1 (2007)



bolb Z MM SN BEIZEEL, HET, B, K
D 7N A B RG & S OVERB IR E L 72,

3 HEmOHER

4@ DC-DC Iy /N—F ORFITIE =D 0 EE 2 5%
EVHY, TNOEPEGOKERELZ->TWD, Thbh, /h
HUL R B A5 T 7 & B AR D SE B E L 2z [l % = o B
%, AINE B HE ) BB R O 72D OJEHTE (13 7
WIZTALUF, 7V IEBEEL) N—ZA WO BT, KO
fEHEME & RoHS 84 %H It % T3 S % 7230 DR AR A F(Z2{)
7V —ZATZORBETH S, LTI, TNENOREN
HIZOWVWTIHRRS,

3.1 [ERARDORRE

0% 5 RO H 72 5T, AL S O R ERA~0i
A E A RICEHME L, 3 LR (B2 )0 28R
AT HZEIZLTz,

MG RDOPL —F+ 7HR2R2 1R T, ML
TE, N=FAA F o7 HREV TRy F 27 FRITK
WTED, W=FAAyF 7N, BRANEEZ X
Ay F 27 FET CTHAMIZON/OFFEIfES ¥ 545, Ay T~
I BHIENKEV, BHHREERO 720 ALy F
YTRRMEEE T AZEICRY, ERELTIN I VAR Fa—
2 AL NVHKEL S B 720/ NI S v,

x2. EEARD L—FRAT
Trade-offs among converter topologies
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Schematic diagram of buck-buck converter
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Voltage waveform of primary-side switching
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Efficiency vs. input voltage
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Temperature rise vs. current carrying
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Result of thermal analysis of temperature distribution
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Suppression of unwanted voids in newly developed lead-free solder
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