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Abstract

This study presents a single-side band (SSB) mixer that generates a sinusoidal signal at a frequency f, — f, corresponding to a
given offset frequency f, and an RF sinusoidal signal at f .. Because generating pulse signals is more cost-effective than generating
sinusoidal signals at low frequencies, an offset-frequency signal is applied in the form of the pulse waveform. However, the application
of a pulse to a simple switching core in an SSB mixer results in the appearance of significant harmonic components in the final output.
To address this issue, this study adopts a harmonic rejection mixer (HRM) consisting of five double-balanced mixers (DBMs) as the
switching core of the SSB mixer. To suppress higher-order harmonics further, the pulse signal is first passed through a first-order RC
low-pass filter before driving each DBM. The proposed structure was designed and fabricated using a 28 nm CMOS process, and the
experimental results confirmed a harmonic suppression of more than 40 dBc.
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Fig. 1. Block diagram of the proposed SSB mixer.
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Fig. 2. Architecture of the harmonic rejection mixer.
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Fig. 3. Suppresswn of LO signal harmonics using pulse
shaping.
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Fig. 4. Chip layout of the proposed SSB mixer.
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€ 294139 HRR 574 "l AlEdold 23
Table 1. Comparison of HRR simulation results according to
the frequency of the reference signal for 4 MHz

LO signal.
ref. | 3.8 GHz 4.0 GHz 42 GHz
HRR ™\ |(HRM) (dBc)| (HRM/DBM) (dBc) | (HRM) (dBc)
HR3 40 40/38 40
HRS 37 37.5/15 48
HR7 53 52.5/39 51
HR9 44 4321 43
HR11 64 63/ 41 64.5
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Fig. 5. Chip micro-photograph of the proposed SSB mixer.
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Fig. 6. LSB measured spectrum of the proposed mixer.
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Table 2. HRR measurement results of the proposed mixer.

HRR3 HR5 HR7 HR9 HR11
46 dBc 40 dBc 47 dBc 44 dBc 40 dBc
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