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Development of Headlight System with Cost Advantageous Design Using Light Emitting Diodes
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Recently, it is widely noticed that replacing
conventional incandescence lights with light emitting
diodes as light sources is beneficial in terms of their
low power consumption, longer life and larger degree of
freedom in designing. That is also the case in automobile
industry and light emitting diodes are increasingly
used as light sources. Applying light emitting diodes
to light sources of the headlights, which consume a
large amount of electric power, is highly advantageous
for overall reduction of consumed energy in a vehicle
resulting in a good fuel economy. Moreover, if light
emitting diodes are applied to headlights of motorcycles
sold in a large number in affordable price range, a
significant contribution is expected to the reduction of
the total amount of carbon dioxide emission. However,
up to the present, the use of light emitting diodes for
headlights of motorcycles has been limited to only
certain models in high price range. This is mainly
because the headlight systems using high power light
emitting diodes and their driver units are expensive.
Based on these backgrounds, we adopted a configuration
with a multiple use of medium intensity light emitting
diodes. In addition, heat dissipation configuration that
fulfills the thermal requirements was devised without
using a heat sink that was a causal factor of high cost.
The cost was further reduced through the employment
of a single constant current regulation circuit. It was
made possible by the serial connection of high-beam
and low-beam light sources. This development made
it possible to employ headlights using light emitting
diode for motorcycles in low price ranges as well.
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Table 1 Rated values of performances for high
intensity LED and halogen light bulb
High intensity LED
Specification | (PHILIPS/ALTION) Halogen
1) (HS1)
Luminous flux 800 Im 825 Im (High)
Rated voltage 13.7V 13.2V
Rated current 1.0A 2.65 A
Rated power 13.7 W 35 W

*(1) The performance as of products in 2010

Table 2 Rated values of performances for high intensity
LED and medium level intensity LED

Specification Medium intensity LED | High intensity LED
Luminous flux 200 Im 800 Im
Rated voltage 3.0V 13.7V
Rated current 700 mA 1.0A

Rated power 22W 13.7W

2o, BHELED 2HOWAEAICI - v ok
FINIZid~Ny F A4 MEREAZTE TEAWZ E NS 2
127 - 7=,

2.2. hiEE LED DR RTAEMARET

AT Rz & 91, BlE LED#e -t v o khL
THMHTAZ LI TER W, Z22T, BlEE LED Ofth
DICHEE LED #@EER L, #JiTh 5 LED %75
BliE S 5 2 &C, BWEREZKR L 246255
7o, HfE LED OEWN 5 @M FRHE4 Table 2 & Fig. 4
IR

R LED G EH B H AT T O A 2 h T & 72
KIHTH %5, P LED (ZEHEHH Daylight Running
Lamp DE2, A RAEHOKEE LTEHHINTED,
EHEE LED &b U CHEUSERE A £ <, (KIS (LA HEA
TWa. ZOZeh»6, LEDH kO Z ML LT, El
J¥ LED o3t U Crfis LED 2872 2 %o

1,000 High intensity LED
£ 800
x

>

= 600
8

o

£ 400
€

35

-

200 | Medium level intensity LED

0 5 10
Rated power (W)
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Fig. 8 Heat dissipation characteristic of a medium
level intensity LED without heat sink
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Table 3 Comparison between parallel and series circuit connections

Wiring

Parallel connection

Series connection

Equivalent circuit

Low
o 7 c
| N_ onstant u
" current circuit
% 7
| ' Constant
" current circuit
—tm High

Low High
o o

J_H: P—Pp—

Constant
current circuit

Current variation
and associated
measures

Separate current regulations are necessary
because unbalanced current supply occurs from the
difference in V; of those LEDs if one common
regulation circuit is applied for providing currents to
both of the LEDs for low and high beams.

The same magnitude of current flows through both
of low and high beam LEDs.

Constant current
circuit

Two (necessary for each line)

One

Total drive current

Large total current is needed for supplying two lines.
(1,400 mA)

Current is the same as when driving one LED and
unchanged with the number of LEDs. (700 mA)

Drive voltage

Driven by relatively low voltage with a small number
of LEDs connected in series on each line. (The
voltage is deliverable by using only a down
converter.)

V; becomes high in association with
the number of LEDs.

High/Low alternation

By placing on/off switch onto the high beam circuit
line, high and low beams alternation is possible.

Placing on/off switch onto the series-connected line
works only for turning on or off for both beams at
the same time.

When one LED fails
in open mode

The other beam with unflawed
LED can be turned on.

Both beams cannot be turned on.
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Fig. 20 Change of current route when a low beam
LED brakes
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(1) http://www.meti.go.jp/committee/summary/0004310/
pdf/018_04_00.pdf
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