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From Development of Japan's First Incandescent and Fluorescent Lamps to LED Lighting
as Leading Lighting Technology %
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Ichisuke Fujioka, the founder of a company called Hakunetsu-sha that was one of the forerunners of Toshiba, succeeded in developing Japan's
first incandescent lamp on August 12, 1890, using carbon filament made from bamboo. A century later, Toshiba investigated the structure of the carbon
filament used in this epoch-making lamp by means of nondestructive Raman scattering spectroscopy and confirmed that the filament had been fabricated
by a baking process at a temperature exceeding 1,000°C, which had been believed to be difficult at that time.

In 1940, Japan's first fluorescent lamps under development by Toshiba were applied to the lighting for a project to reproduce the murals at
Horyuji Temple. Subsequently, as a result of the petroleum shortages following the oil crisis in the 1970s, attention was increasingly focused on energy
conservation. We launched a lineup of integrated compact fluorescent lamps on the lighting market in 1980 as representative energy-saving products,
and have been continuously improving the performance of such lamps over the past three decades. Recently, with the rapid dissemination of light-emitting
diode (LED) lighting, we have been actively focusing on the development of not only environmentally conscious products with higher luminous efficacy,
but also dimming and color control technologies for LED lighting.
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Incandescent lamp with bamboo-based carbon filament
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Raman scattering spectra of carbon filaments

2.3 BHRBKOREK

H=RIRIVTATY T4 A MIBERERTIEIL
TY2— VI EN 5720, ZHIZE>THHEFOET) T
NF—b, A=K VT AT U FIRBY T AV F—H3H N
T5. HHBETAHRMEF ORI THELSN S L X2, B
W Ob) 2SN %, BEFICR LR BHEEDART MY
&, 77V OBANC Lo TRESIN D, HEEIRDFEE AN
ML, KTV TRENT TICRONS L) BREFEDW
RICE—IBH 2D TR, KRS UTELER 2 AT b
WERTZEDEMTH S

HLNGFETHL SN A0 21, HatEo
TREECRHi s 5, FEHE L 20 20000 (RN LilBR$%
W Lo TR LERPA L7228 ST EEZFFT 5,
FEEREIRD AT MV, BRI GIRIZE Wz, FHEE
RIZRVH, Mool z1I2onTidmw it iz T &7,
L, G AIEaWotaoR 2, HBERE TR
TrolzZ eh o, HAEOFHNIREEDS AU,

3 W72k

3.1 HATUTHEDBEEY

AR KT SEE TN E RS T H720, BMICER
bW a & A L 722 Ba M2 3R L723808 5 >~ 7714, 1938 4EIC GE
oA =y HIZXoTEMAL SNz, DAETIE, 1940 4D
FLIC 2600 4FFL &g 3E & LTAT D 72 3k B S 4 ok BE T 5 52
DOEBIE LT, WU (FR) (19394512 (Fk) Z il SAERT

RZ L Ea1—Vol.69 No.2 (2014)



EHHER KR 23E 00 2RI LT Wizt s v 7Y s
WHNTz, MG AT o AL, [HWERL)
WHIZWORICHE L SN2 BEm O AT LIS LIEEL, b
NEENBIENYTHo72 ] LIEZ TV 5D,

AT > TOFAIE, T AE PR HR AT SN HOBR
ORI L-oTH TS, 19508~ 704K FTOMIZ, %
TR O E N Y ERREOCERS EITH ST WD,
ZDT Y TDANRY MUEHRBIR G HASL LT z720, 235
T2 X IRGHE DD F DS 5 Z E DS E & 7%
0, EFRIIIZEES (CIE) Tl @ & v ) 3 L sk i
BAEBALz, PHHEAGME Ral, BB L% &
D100 L LT, AETEOREEZ M 2I8ETH 5,
WEOEALLTRAGBONTY YOGS Y 7O fli)350 F2
JEl e 2 L% D T HORE AT Tz,

1980 4EARICAY, Ay B AL E V7 3k 858 e o
SWRBHOLT v THFEMAL SN, ZOF0 T, »a)
BRHEOGT v 7 L HART, FOLRN R L @M 5 <, £/
ARG TLHGHROFHIENR LI FTZRFF->T»
720 SNHOFIRIC X EIET ¥ TOME LR MR HE Y 2 /NE
ALDS U REIC 20 1), O 2 SRR IZ AR 2 0 R — )L
REBEIOLT v 72t L7z,

3.2 ®HAETVTORBEELEDDAREE

BERBAE T~ TOHEAMBAFE, BT AEIRE LT 304
B RO MRS, BIGRE LTN—FIHIZDY 7 MY
WD LNIVIZE S L LZED%k, FOLELED 0%
B XoTHNT v 7L EROEEWTESTZ LIk o7,

FELGFEOFRNFEOHR LR BITRT, ALEDIE
B S 20 5T THEFE DA TONIEL H SO

150 -
wEFNITL
o7
1965

100 [~

XBIVINSAR
ZV

FEFRNE (Im /W)

[e))
o

(%)

H3. FELRAXFEORAIFEOHRE — 1996 £ IZHFE SN A-HELLED
DOFNRFIZ, Ak LA E T TBY, 201541213150 Im/ W 257l
ShTnb,

Trends in luminous efficacy of principal light sources
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"LED Light Engine" compact LED lighting unit with heat sink
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