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LED Bulb Type Module Highly Compatible with Traditional Incandescent Bulbs
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With the improvement in efficiency of light-emitting diodes (LEDs), the replacement of traditional incandescent bulbs by LED bulbs has been accelerating.
In order to promote the wider dissemination of LED bulbs, all of their specifications, including not only their luminance and light distribution but also their
light spectrum, light-emitting position, transparency, size, and weight, need to be equivalent or superior to those of incandescent bulbs, particularly in the
European market. However, the trade-off relationships among these characteristics are a critical issue.

Toshiba has now developed an LED bulb type module incorporating the following technologies to reproduce such characteristics of incandescent bulbs:
(1) a pole type heat radiator that creates a glass globe over the entire surface and cools the LED through heat radiation and natural convection without any
nontransparent heat sink; (2) a light guide that achieves light emission in the center of the globe with wide light distribution through total internal reflection
and scattering; and (3) a white LED that realizes natural white light emission, consisting of a purple LED with a combination of phosphors based on red-
green-blue (RGB). This module has been employed as a replacement for incandescent bulbs by a prominent European lighting designer since April 2015.
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Results of heat resistance and temperature analysis obtained by thermal
network simulation
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Detailed structure and results of thermal fluid analysis of LED bulb
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Axisymmetric light guide for widening of light distribution
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Mechanism of white light emission

05 -

0.4

03 -

02

HHRER (EREAD)

01 -

0 ! ! ! ! J
0 4 8 12 16 20

BRELAREIRE (mm)

E5. #MELHRERE EHSEROBMFR — ik )i ot it
DN, WMHEEOKRE S 2 R L 72,

Relationship between length of scattering region and luminous flux
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Luminous intensity distribution of LED bulb type module
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