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Fig.1 Typical structure of the fundamental power input coupler
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Fig.2 Structure of the copper plated test
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Fig.4 Technological process of copper plating
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Fig.5 EDS linear scanning results of electroless copper plating (a) and copper plating (b) annealed at different temperatures, the numbers
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Table 1 Parameters of electroplating copper process for 1.3 GHz high power input coupler
Process Parameter Time
Alkaline degreasing 4% degreasing solution, 80 ‘C 20 min
Acetone deoiling Ultrasonic frequency 28.5 kHz 10 min
Chemical etching 200 mL/L HF, 300 mL/L HNOs, 1 mL/L HCI, 80 C 15s
Nickel preplating 200 g/L Ni,C1-7H,0, 180 g/L HCI, 3.5 A/dm” 26 C 40 s
electroplating copper 200 g/L CuS0,-5H,0, 60 g/L H,S04, additive 5 mL/L, 1 A/dm* 2.6 V,28 C 4h

HEAT 150 CHEPEHE 48 h, ZJa ZHMATBOIRS T
Wk Dk 30 kW, BELET)FE N 14 kW, FF4: 6 h: 1M
PESEWCRA T KPR TR A 15 kW, FELTE N 7kW,
FFLL 12 h, ZHEMR)S PRI RG24, U8 Py 26 T 1)
JERAR H AR A RO i v I %, 6 A2 TR N F 2K

3 # it

1) HBEAIIRZ T 400 CIBKALHFL G AE 455 17
FTRLRE B L B0 ME LL & RRR 257 1 BE % 38 & i Th R
0 N G A SO AR R

2) KA TN T 1.3 GH sl A
G s i, g B A RSE . A FRE K DL
T ik R 2 3 O D) R A A IR, R ORI
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Application of Copper Plating Technology in the Fundamental Power Input Coupler

Zhang Shuai'”?, Luo Jirun', Wang Xiaoxia', Zhang Rui', Wu Zhijie'
(1. Aerospace Information Research Institute, Chinese Academy of Sciences, Beijing 100094, China)

(2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The fundamental power input coupler is a component of the free electron laser device, which transmits microwave power to the
superconducting cavity. In order to improve the transmission performance, the coupler needs to be coated with copper film. In the present
paper, the coupler was plated with copper film by electroless plating and electroplating. Though the EDS linear scanning, roughness, X-ray
diffraction and residual resistivity ratio, the performance changes of the copper films prepared by these two copper plating methods at
room temperature (25 °C) and after vacuum annealing temperatures (200, 400, 600 and 910 °C) were investigated. Furthermore, the copper
plating technology for the inner surface of bellows of the coupler was determined, and this process was applied to the 1.3 GHz
fundamental power input coupler. The results show that the bonding force between the copper film and the inner surface of the coupler and
the efficiency of microwave energy transmission can meet the requirements of practical application.

Key words: fundamental power input coupler; electroless plating copper; electroplating copper; residual resistivity ratio
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