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Minimum Energy Per Bit by Power Model in the Wireless
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Abstract

In this paper, we analyze the relationship between energy per bit and the data rate with the variation of the system
bandwidth. A existing power model is mathematical model to express power consumption of each device. In this paper,
we have to investigate the system level energy model for the RF front-end of a wireless transceiver. Also, the effects
of the signal bandwidth, PAR, date rate, modulation level, transmission distance, specific attenuation of frequency band,
and the signal center frequency on the RF front-end energy consumption and system capacity are considered. Even-
tually, we analyze the relationship between energy per bit and the data rate with the variation of the system bandwidth
so that we simulate the minimum energy per bit in the several Gbps data rate using Shannon capacity theory.
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Fig. 1. Basic block diagram of the transmitter.
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Fig. 2. Basic block diagram of the receiver.
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Table 1. RF power consumption'”.

Power model function PAR=10 dB
PA P (PAR, d, b, SER) 246 mW
Mixer P (K, NF) 30.3 mW
F.S P (O, Fip, Fu) 67.5 mW
LNA P (A, NF) 20 mW
ADC P (PAR, SNR, /) 5.85 mW
DAC P (PAR, SNR) 243 mW
Filter P (SNR, f) 5 mW
BA P (B, %) 5 mW
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\ Bandwidth 20 MHz SER | 10°
o \ Frequency band 1~60 GHz Gr 1
_%10 N Distance 1 km G_t 1
g N Modulation | QPSK, 16QAM | Loss 08
§105 Noise power —101 dBm V_dd 3V
j\ Roll-off factor 0.2 L min 0.4 um
10' “. ‘
R CE E PR ELREEE E R
¢ el HW A% A9 B3 was) o,
L I T R B ERolAE $4718 719 370 B2 4
Fepercy beml 1 6559 B %, active AEITHE L H7) HEA A2 A
a8 4 A2 & A A8 Re gox 7o) g 4 9
Fig. 4. System capacity using Shannon capacity.
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