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Formulation and Application Technology of Organic Membrane Solution
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Abstract: Micro-channel plates (MCPs) feature millions of through-holes. Preparing an ion barrier film (IBF)
on the input surface of MCP components requires a continuous and dense organic film as a temporary carrier.
Therefore, organic membranes are crucial in the preparation of IBF-MCPs. To meet the demand for mass
production of IBF-MCP components, improving the production efficiency and qualification rate of organic
films is essential. This study analyzed methods to enhance the yield of organic film production, resulting in a
30 percentage point increase in yield. This improvement is significant for boosting the efficiency and success
rate of MCP component preparation. Additionally, the technology for preparing organic membrane solutions
for MCP components is vital in advancing the development of third-generation highly reliable image tubes.
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Fig.2 State diagram of organic membrane solution
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Fig.3 Quality map of organic film under 500" metallographic

microscope (left: unqualified membrane solution; right:

qualified membrane solution)
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Table 1 Statistical table of film forming qualification rate of new prepared organic membrane solution

Organic film production  Used for attaching MCP

Batch  Quiet time/month

Organic film

quantity/piece quantity/piece qualification rate/%
1 6 182 96 53
2 6.5 91 48 53
3 7 192 115 60
4 8 78 48 62
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Table 2 Tested atom percentage on MCP output surface

tested by SEM
Element Quality Atom Error
percentage/%  percentage/%

C 4.59 15.08 16.6
o 9.59 23.68 8.88
Ni 39.9 26.85 6.43
Na 0.27 0.47 78.44
Al 0.3 0.44 70.12
Si 6.45 9.08 9
Pb 5.04 0.96 15.83
Bi 2.23 0.42 41.26
K 0.9 0.91 62.79
Ba 2.61 0.75 63.64
Cr 28.11 21.36 12.48

MCP i TR T H 70 e, s &l 5 br
7K spotl CREIUERT 14> k0, IREEE 4k 3 .

Areads

KI5 MCP A A L
Fig.5 Test point of MCP input surface
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Table 3  Test percentage on MCP input surface tested by SEM

Element Quality Atom Error
percentage /%  percentage /%

C 8.56 25.54 16.08
(0] 9.13 20.45 11.88
Ni 44.11 26.94 7.01
Na 0.01 0.01 99.99
Si 6.34 8.09 11.5
Pb 1.54 0.27 61.64
Bi 0.01 0 99.99
Pd 6.24 2.1 37.98
K 0 0 3.16
Ba 0 0 3.85
Cr 24.07 16.6 18.82
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Table 4 Statistical table for qualification rate of preparation of new organic membrane MCP components

MCP component preparation

MCP component qualified

MCP component preparation

Normal MCP component

Batch quantity/piece quantity/piece qualification rate/% preparation qualification rate/%
1 96 88 92 88
2 48 43 90 29
3 115 104 91 86
! B 44 92 90
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