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Abstract In 5G and next-generation mobile communication systems, to achieve high-speed communication, massive multiple-
input and multiple-output (MIMO) and carrier aggregation (CA) that use multiple transmitters have been introduced with a wideband
modulation signal, which causes an increase in the size of the equipment, thereby requiring the need to reduce its size. To solve
this problem, 1-bit band-pass delta-sigma modulation (1-bit BP-DSM) has focused on, which can output modulation signals
directly from the digital section without using analog frequency converter and local oscillator. On the other hand, there is a view
that it is difficult to reduce the size and speed of this modulator by time division multiplexing and parallel processing, because
the modulator itself is composed of a feedback loop, and furthermore, an infinite impulse response filter is used as the internal
loop filter. Therefore, this paper first introduces a noise transfer function NTF(zM) applying multiplicity M, and shows that time
division multiplexing can be realized with a constant circuit size (number of multipliers and adders) and only additional memory.
In addition, by distributing the additional memory, it is demonstrated that the critical path can be divided and the processing
speed can be doubled from 114 MHz to 239 MHz for example of multiplexing 2, designing a FPGA. We also showed that the
multiplexed 1-bit band-pass delta-sigma can be further parallelized to achieve higher speed, using an architecture of time-
interleaved delta-sigma modulator.
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1. Introduction
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V(z) = STF(z) U(z) + NTF(2)Q(2) (1)
STF(z) = L(2)/(1+L(2)) (2)
NTF(z) = 1/(1+L(2)) (3)
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