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1. Introduction

We have made measurements of the position of copper strip patterns on 100 micron
thick mylar sheets bonded to G10. The purpose of the measurements is to study the con-
cept of printing precision cathode strip patterns on thin mylar and then bonding the mylar to
G10 sheets. The motivation of this study is to explore cheaper and simpler methods of fab-
ricating precision cathodes for cathode strip chambers (CSCs) proposed to be used in the
GEM Detector muon system! and other high energy physics detector systems at RHIC and
CERN. A process of applying strip patterns on mylar has been developed that starts with
mylar completely coated with a thin (a few thousand angstroms) layer of copper. A preci-
sion printing drum with the proper cathode strip pattern is used to apply an ink to the cop-
per. The printed mylar is then etched in a mild acid solution, removing areas of the copper
that are not covered with the ink. After etching the ink is removed leaving a pattern of cath-

. ode strips. This method is potentially much cheaper and simpler than the currently envi-

- sioned method of producing precision cathode strips on copper-clad G10 using standard
" printed circuit board layout, photomasks and etchant baths. The major issue to be studied is
whether the strips on the thin mylar sheet are printed with the precision necessary for opti-
mal CSC resolution and whether these strips can maintain their precise positions after
handling and gluing to G10 substrates. We report here on measurements of 117.5 m x 50
cm printed mylar unbonded to G10, and tests of bondmg small 30 cm x 30 cm printed my-
lar sheets to 0.5 mm thick G10 substrates.

2. Measurements of printed mylar strip precision

Our first measurements were performed on a 117.5 cm x 50 cm mylar sheet printed
with a simple pattern of 4 mm wide strips separated by 1 mm. The strips run in the long di-
rection of the sheet. This sheet was taken from a larger roll of printed mylar made available
to us by Dr. H. van de Graaf of NIKHEEF in the Netherlands. A specially fabricated vac-
uum table was made to allow the mylar sheet to be held immobile and flat during measure-

ments. The vacuum table was mounted to a coordinate measuring machine and anoptical .. __

(video) head with a position resolution of 2 tm RMS was used under manual operator
control to sight on the edges of the strips. Strip straightness and spacing measurements
were made for a number of strip locations. We show here representative data from one set
of measurements on strip width and strip straightness.
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Fig. 1 Deviation from a straight line as measured along one edge of a single strip. 47 mea-
surements were made at 2.5 cm intervals from 0 to 117.5 cm. The residual is con-
sistent with the measurement error of the CMM optical head.
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Fig. 2 Distribution of strip widths across the 60 cm width of the mylar sheet. 95 strips
were measured.
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Fig. 3 Distribution of first strip edge deviation from an ideal uniform spacing.
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Fig. 4 Distribution of second strip edge deviation from an ideal uniform spacing.
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As can be seen in Figs. 1 - 4, the strip positions on the mylar are distributed with a de-
viation of about 50 pm. Strip straightness is very good and strip widths are distributed with
a sigma of about 14 m. Similar results were measured for the strips near the opposite long
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side of the mylar sheet. These results are quite encouraging and meet the specifications for
GEM CSCs.

3. Measurements of printed mylar glued to G10
The next set of measurements were made on a small 30 cm x 30 cm sample of printed

mylar from the same roll as above. Measurements were made on the mylar prior to gluing
to G10 and after gluing.

-4

T 1 L SRS L] T | S LR L3 1 ¥ L] Ll L1 l L L] LR ]

~A= stripistraightness residual — mylar only

B0 -O— strip1 straightness residual — mylar glued to g0

LU R Rt RRELE RRLER]

£ 10
E
G
pe)
i) 0
(2]
[+3]
a8
o
o -10

-20x10°

AR LA R D LR LIRS LY

T N T S S SO NN SN TN U S NNNE SUN SN S SN SN SUNN WS S S |

) 10 15 20 25

Strip position (cm)

Fig. 5. Deviation from straightness for the same strip before and after gluing to G10.
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Fig. 6 Width distribution of strips before and after gluing to G10.
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The results shown in Figs. 5 and 6 indicate that there is little, if any, effect on the strip
straightness or width after gluing. We will repeat this measurement on a 1 m long panel in
the near future and the results will be reported in a follow-on GEM note.
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