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Abstract

From the view point of mass-production for the power coupler in ILC (International Linear Collider), the fundamental
studies for the STF-type power coupler are under progress by the collaboration between KEK and TETD. At present,
there are various rinsing procedures for power coupler in the world-wide laboratories. In this R& D, the main topic isto
investigate the various rinsing effects in the copper plating and the ceramic through the high power test. In this paper, the

first results will be presented.
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Copper plating sample
Substrate: SUS316L
Size: 50 mm x 100 mm x 5 mm
Thickness of copper plating: 25 um
Base plating: Gold strike

e Copper plating: Pyrophosphate
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Ceramic sample
Purity: 95%
Size: 19 mm (diameter) x 3mm (thickness)

Relative permittivity: 8.8 @10GHz

Dielectric loss tangent: 6 x 10 @10GHz
Resistivity: >102 Q-m
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Figure 1: Plug-compatible STF-type power coupler (left),
and the test pieces for the copper plating and the ceramic.
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Figure 2: Plug-compatible STF-type power coupler (left),
and the test pieces for the copper plating and the ceramic
(right).
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Table 1: Condition of the Study for USR

#of USR Power Rinsing time WRS
level

1% rinsing 120w 30 min. w/o

2" rinsing 360 W 30 min. w/o

3 rinsing 1200 W 30 min. w/o

4™ rinsing 1200 W 30 min. w/
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Figure 3: Change of the surface for test piece #2 in the study of the ultrasonic rinsing. After the heat treatment, many

blisters appeared, not changed after the 3" ultrasonic rinsing (left and center), however, in the last rinsing, blisters were
partly peeled off (right).
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ZOZEND, S EOBW T ESMNOE S EE JS 8N/25mm
FRIEB DT, 3M #244 18 mm 27N /25mm
34 HV KOS CELLOTAPE 15mm 9.8N/25mm
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e Concentration: 7~8 ppm

e Rinsing time: 20~30 sec

e Fowrate: 2 ¢/min
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Figure 4: Three kinds of tape used for the peeling test.
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Figure 5: Ozonized water rinsing for the test piece of the
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copper plating.

teapies | swammena | MtC T AR LS [ | MR,
1 Storage
2 Blister No change No change No change Partly peeled, white-colored
3 No change No change No change No change
4 Blister No change No change No change Partly white-colored
5 Storage
6 No change
7 Good gloss No change No change
8 Good gloss No change No change
9 Good gloss No change No change No change No change No change
Test piece # As delivered h:?_i:i‘i?:fn " Afte1£300; ercl;l sing
10 No change No change
11 No change No change
12 No change No change

Figure 6: Summary of study for copper plating samples. Test pieces#1 ~ #6 (Y ellow) experienced the malfunctioning in
the pre-cleaning process. Test pieces #7 ~ #9 (Light blue) experienced grinding the “No good” copper plating surface,

and was processed by another line. Test pieces #10 ~ #12 (Purple) was processed by another line.
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Figure 7: Ultrasonic rinsing for the plug-compatible STF-

type power coupler by the same condition as the first
rinsing for the copper plating samples.

Table 3: Comparison of Ultrasonic Rinsing Procedures in
Various SRF Projects [8, 9]

Content STF E-XFEL ESS

Power [W] 120 2000 3000

Power per liter 2.6 10 8

[Wre]

Frequency 38 35 25

[kHZ]

Water ~25 50 50

temperature

[C]

Detergent none Tickopur Tickopur
R33(25%) R33(2.75%)

Time duration 30 15 10

[min]

Bath size [ €] 468 375

AE W, 2 RO ANIFEA I RE IR T
ARAZ L RIZ 2016 AFED G L RBRITHH A IA £4172[6].
KB - KENRBOT AL RCICE ML
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Figure 8: Comparison of the RF conditioning time between
the ultrapure water rinsing in 2016 and the ultrasonic
rinsing in 2017 for the plug-compatible STF-type power
coupler.
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Figure 9: Comparison of the vacuum level in the cold part during the high power test between 2016 and 2017. Left;
Result of the short pulse width (10usec in 2016, and 20usec in 2017). Right; Result of the long pulse width (500psec

in 2016 and 2017).
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operation and monitoring system for the high power test
bench.
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