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Study on a Thin Film Thermal Print Head for High Definition
Multi-Level-Tone Color Imaging Use

Hirotoshi TERAO*, Toshifumi NAKATANI, Noboru TSUSHIMA,
Takashi SHIRAKAWA, TIkuo HIBINO and Isami NITTA

** ENGINEERING DEPT. 3, ALPS ELECTRIC CO., LTD,
41-25 Aza Yanagimachi, Noda, Onahama, Iwaki-shi, Fukushima, 971-8615 Japan

We studied a 600 dpi high definition thermal print head. Fast thermal response, thermal resis-
tance, uniform contact pressure on print media, and micro process are necessary to achieve 600 dpi
high definition thermal transfer print. Therefore, we examined a new structure of a low thermal
diffusivity layer on a high thermal diffusivity substrate, and optimum new design of the head shape.
As a result, we could drive a 600 dpi thermal print head at high speed and high duty. We studied
thermal print head to achieve multi-level tone in thermal transfer printing, which required appropri-
ate heat control of heating elements on the head and varying the amount of resin ink melted by the
energized head edge, that is, varying dot diameter as needed. After a series of examination, we came
to the conclusion that head form especially the part between a heating elements and head edge is
deeply related to the property of the tone. This meant that optimization of the head form was the
key to the solution. Thus we have attained multi-level-tone printing by varying dot diameter in 16

levels with the enhanced print head.
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Ink transfer process

Fig.1 Details of ink transfer process
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Fig.2 Relation between driving frequency and print image
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Fig3 Structure of a hermal prnthead.

Table.1 Thermal diffusivity of various materials

Material Thermal Diffusivity(mm?/s)
Alumine ceramics 12.1
Single crystal Si 712.6
Glaze 0.45
$i02 sputtered film 0.89
Heat insulation layer 0.39
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