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Preparation and Properties of Cag.95_xCuy 95(NagsBiy.5)xM0QO4 Microwave Dielectric Ceramics

SHI Sijia, WU Xiusheng, JIN Zhengquan, WEN Hongjuan, CAO Jufang
(School of Materials and Chemical Engeering, Anhui Jianzhu University, Hefei 230601, China)

Abstract: With the rapidly development of 5G and 6G technologies, developing ceramics with a moderate dielectric constant, a high
quality factor, and a resonant frequency temperature coefficient close to 0 becomes a research hotspot. A novel series of microwave
dielectric ceramics Cagos xCug os(Nag sBio.s)xMoO,4 were synthesized by a solid-state reaction method. The influences of sintering
temperature and component change on the microwave dielectric properties were investigated. The ceramic property was analyzed by
X-ray diffraction, Raman spectroscopy, and scanning electron microscopy. The results show that the ¢, of Cag45Cuq ¢5(Nag sBigs5)osM0Oy
ceramic with NB content of 0.5 sintered at 640 °C is 15.8, Q; is 21361 GHz, and z; is 3.8x107%/°C. Also, Cag.4sCugos(NagsBig s)o.sM0Oy
ceramic is compatible with Al electrode, indicating that Cag o5 xCug os(Nag sBio.5)xM0oO, ceramic has a great potential application as a
low-temperature co-fired ceramic material.
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Fig. 1 XRD patterns of Cagos_xCugos(Nag sBig 5)yMoQ,4 ceramics
sintered at 640-800 ‘C
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Bars below the profiles denote the position of diffraction peaks, and A line
presents the difference between the measured and the calculated

intensities.

2 Cayg45Cuqg,05(Nag sBig 5)o.sMoOy4 Ff El’ﬂﬁ-ﬁ(éj%)%ﬂi%
(4. FB)XRD i
Fig. 2 Calculated (black line) and experimental (red circles)
XRD patterns of the Cag45Cugos(NagsBigs)osM0Oy
specimen
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Table 1 Unit cell parameters of Caggs «Cuggs(NaysBigs)M0oO,
samples with different X values

X value a=h/A c/A Unit cell volume/A®
0.1 52218 11.4204 311.39
0.2 5.2350 11.4277 313.16
0.3 5.2361 11.4298 313.35
0.4 5.2370 11.4342 313.59
0.5 5.2450 11.4380 314.66
0.6 5.2451 11.4595 315.26

K3 mfdbeaiifE T Cay.95xCuyg 95(Nag sBig 5)xM0oO, W ZE 11
Raman Y61
Raman spectra of Caggs xCugos(NagsBigs)y MoO,
ceramics at the optimum sintering temperature
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f#%%1 FWHM
Table 2 Raman shifts and FWHM of the peak observed in
Cay 95 xCug,ps(Nag sBig.s)xM0Oy4 ceramic

X Frequency/cm ' FWHM Frequency/cm " FWHM
0.1 140.91 11.06 876.68 13.06
0.2 139.91 11.11 875.09 18.91
0.3 140.39 10.89 876.63 35.88
0.4 135.93 15.19 874.30 37.40
0.5 138.05 22.19 876.94 38.99
0.6 133.02 2591 877.49 42.85
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Fig. 4 SEM images of Li,ZnMoO, ceramics at 640—-800 C in Cag gs_yCug os(Nag sBig 5)xM0oOy4
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K5 640~800 CHE4E 3 h JF CagosCugos(Nag sBigs)xMoOy P
BERE i UGS 5 2

Fig. 5 Relative density change curve of Caygs {Cuygs(NaysBigs)MoO,
ceramics after sintering at 640-800 “C for 3 h

Kl 6 640~800 C2MH T~ Cagos «Cugos(Nag sBigs)MoO, Fi'&E
A L H 4
Fig. 6 Dielectric constant of Cagos xCug os(Nag sBig s5)xMoOy
ceramics at the 640-800 ‘C
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Fig. 8 Temperature coefficient in Cagos xCugos(NagsBigs)xMoOy
ceramics at 640-800 ‘C
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Fig. 9 Contrast diagram of co_fired CagysCuqgs (NagsBigs)osMoO,
ceramics and Al XRD chart at 640 'C
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