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Microchannel Formation in Polyimide by Heavy Ion Irradiation

(for the Electric Packaging Board)

* * * %
Yasuyoc MATSUMOTO , Yuki MATSUURA , Yutaka HIBINO , Koichi KAWAKAMI
Yoshihide KOMAKI, Niro ISHIKAWA, Tsutomu SAKURAI and Enzo TACHIKAWA

Department of Chemistry and Fuel Research
Tokai Research Establishment
Japan Atomic Energy Research Imstitute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received September 7, 1993)

The relations between the formation of microchannels and the condi-
tions of heavy ion irradiation and the etching have been examined for 35
um thick polyimide mounted on copper plate, which was irradiated over a
ﬁask by the heavy ions.

A NaCl0 aqueous solution was suitable for etching the irradiated
polyimide without any attack for copper and the adhesion. The sharp
etched pattern of micro-channels in polyimide was cbtained by irradiation
of heavier ions(1010~1012/cm?). The sharp pattern was also obtained by
the subsequent exposure of the irradiated polyimide to y-ray {(more than 1
MGy) prier to etching. The short-wave ultraviolet light was less effec-
tive than y-ray. The residual ions in etched polyimide was confirmed by
activation analysis. Dissolution of the polyimide up to the calculated
range of ion was found to leave yet the residual ions therein and the
excess dissolution of 10% over the calculated range to decrease the re-

sidual ions in the etched polyimide below the detection limit. Injected

This report presents part of result based on coworks between JAERT
and Sumitomo Electric Industries Co. Ltd. for the period of June 1990 to
March 1993 concerning the production of electric packaging board by the
heavy ion irradiation and etching method.

# Sumitomo Electric Industries Co. LTD.
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ions increase their ranges during the time of irradiation, because the
characteristics of polymer change in irradiation. For the period calcu-
lated from the track etching rate, about several % injected ions were
estimated to remain 1n etched polyimide. Irradiation by heavy ions leads
to degradation of imide group and increase in groups of C=0, CC, and CN

in polyimide, which results in easy etchability.

Keywords: Polyimide, Heavy Ion, Chemical Etching, Micro-channel, Gamma-

ray, Optical and Electrical Microscopes, Etching Rates(VT,VB)
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Ve EVeDESEIIR T &[E U

B AL ROy F o /EmECNT A4V EOEE

lon Species Energy ¥t Vg Vt/Vp
(MeV) (g w/hry | {(xn/hr)
Agrt? 200 1.1 0.1 il
Br™' 130 1.0 0.1 10
NjT? 200 0.4 0.1 4
Si+?t 140 0.17 0.1 1.1
cer 99 0.1 0.1 1.0
%2 HYAIFhoSSctEREMET v F T
ghohiite FHASTERER T w F o VA2 EE U,
lO%NaCIIO.BO“C Activity
_ (4%Sc) Amount
Polyimide Etching | Weight of Sc
time {g) (partic-
(h) X103 (dps)« les)
No. 1 0 2.63 10.4(0.07) | 4.4x10%?
2 1 2.23 10.7(0.07) | 4.5x10*!
3 2 1.56 6.55{0.08) | 2.8x101?
4 3 1.07 1.45(0.03) | 6.1x101°
5 4 0.83 0.33(0.01) ; 1.3x10%°
8 5 0.66 -0.03 < i101°
7 6 0.54 -0.02 < 1Qt®

Activity of*%Sc in virgin
(0.07)is the error.

polyinmide is 42(dps/glo.
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£33 AAVBEEYA I FOESCARRY M SEB O EESEOEMER (%)

Cl saANsPrPA0ESxzLF—LEEL (%)
FEaexann¥F— | KE Y P F N | NI 44 v N -
2 88 eV C=20 6. 717 6 6 5 11. 6 5
2 85 Cc—-0. C~-N 1 0. 10 1 5. 41 26. 02
2 8 4 ~ v 4 IR 8 3. 1 3 7 8 05 6 2. 3 3
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