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The Vacuum Fluorescent Display (VFD), a kind of triode electron tube, has been in the market
for 21 years since it was developed first. The first feature was of a 7 segmented type and then a
variety of types, 5x7 dot character type, dot matrix type, complex-pattern type, etc. were
successively developed in the sequence. Today, ultra-small active-matrix VFDs using MOSFET
substrates are under development. The low voltage drive is known as a distinctive feature of
VFDs. However the emission color of all early VFDs was limited to blue-green only. The current

VFDs are enable to emit almost all colors, such as red, orange, lemon and etc..
taken place of other display devices and occupies an important position.

Thus VFDs have
Problems for future

VEDs developing highly efficient phosphors that can emit multi-color, fabrication of the high
resolution phosphor screens, elimination of the vacuum exhaust tube, etc. are pointed out.
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Fig. 1 Cutaway view of the VFD.
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Fig. 3 Fundamental operating circuit of

the VFD. (FCT: Filament Center Tap)
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Fig. 4 7-segment numerical type VFD.

Fig. 6 320%x240 dot-matrix graphic VFD.

Fig. 5 5x7 dot-matrix character type VFD. Fig. 7 Bar-graph type VFD.
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Fig. 9 Principle of MOS-addressed VFD.
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MOS-adrdessed VFD.

Fig. 11 Photograph of displayed image.
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Fig. 12 MOS-addressed VFD and displayed
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Table 1 Phosphors currently used in VFDs for
obtaining different colors.

Color r Composition Wavell)::gth( A)
Blue ZnS: Ag+In:0s* 4500
Blue green | ZnO: Zn 5050
Lemon yellow‘ ZnS: Au, Al+In:Os* | 5550
Red 1 (ZnCd)S: Ag+In.0s* 6650
Yellow | ZnS: Mn+In:Os* 5850

* Nonluminescent conducting powder mixed
with phosphor powder.
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Fig. 13 Emission spectra of phosphors used in
VFDs.
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