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ABSTRACT: 

   A low power CMOS based RF transceiver 

architectures are proposed with the gigahertz 

frequency for the applications in the field of the 

industrial, scientific and medical .The integrated 

circuit (IC) is fabricated by using CMOS 0.18 

technology. The circuit consists of the RF receiver, 

RF transmitter and the synthesizer with the on chip 

oscillator. These proposed chips are fully complies 

with the wireless personal area network standard 

nothing but IEEE 802.15.4 which is for low power 

consumption. The various specifications are 

compared such as noise figure, current consumption, 

sensitivity, IIP3, percentage EVM. The proposed 

chips used ultra low 1.8 V power supply with 29mW 

power consumption for transmitter and 23 mW for 

reception mode. 

INDEX TERMS: CMOS, integrated circuit (IC), low 

power, RF transceiver, Wireless personal area 

networks (WPANs), IEEE 802.15.4 

INTRODUCTION: 

THE IEEE 802.15.4 STANDARD: 

A low power (rate) wireless personal area 

network (LR-WPAN) is kind of the wireless network 

which is specially designed for the low cost low power 

short range of wireless networks. Higher data 

throughput is the necessary specifications of the 

wireless communication network but for the smaller 

range wireless network requires the relaxed throughput 

and the latency requirement. The IEEE 802.15 working 

group defined the standard for the Low power wireless 

personal area network LR-WPAN nothing but IEEE 

802.15.4. This standard is specifically designed for the 

industrial residential and medical purpose where the 

power consumption is very low and cost also with the 

relaxed the data rate and QoS (Quality of Service). This 

standard is very useful for the POS (Personal Operating 

Space) with large number of wireless of nodes. 

 

Specifications WLAN 
BT based 

WPAN 

Low Rate 

WPAN 

Range 
Up to 

100m 

Approx.10 

to 100m 
10m 

Data throughput 

Up to 2 

to 

11Mb/s 

1Mb/s 
<0.25Mb

/s 

Power 

consumption 
Medium Low 

Ultra 

Low 

Size  Larger Smaller smallest 

 Cost/complexity >6 1 0.2 

Table 1: A comparison of LR-WPAN with other wireless 

technologies 

Characteristics of the LR-WPAN are different 

than the other WPAN. The most important 

characteristics of the LR-WPAN is the data throughput of 

the network which having the range from the few bits to 

the few kilobits per seconds. Low data rate and low 

power consumption of LR-WPAN are also the different 

characteristics with various variable network topologies. 

Some system design criteria are specified for IEEE 

standard of LR-WPAN. Reductions in the some variables 

of the system design are mentioned as below for the 

achievement of low power consumption so as to increase 

the battery life of the system. 

1. The amount of data transmitted 

2. The Trans-receiver duty cycle and frequency for the 

transmission of data 

3. Frame overhead 

Technically, implementation of mechanisms for the 

power management like sleep modes and power –down 

of the system lead to less power consumption. 
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Techniques to implement the power optimization for the 

LR-WPAN: 

1. 2.2 GHZ CMOS INTEGRATED RF TRANSCEIVER 

FOR WPAN : 

For industrial, scientific and the medical applications 

of WPAN with low power capability a CMOS integrated 

RF transceiver is designed for the gigahertz frequency. 

The integrated circuit is designed so as to fulfill the 

specifications of the WPAN standard IEEE 802.15.14. 

System architecture is designed or proposed for the 

WPAN for the achievement of the low power and low 

cost specifications of the network. The architecture 

consists of the RF transceiver and a frequency 

synthesizer with VCO (voltage controlled oscillator).Here 

in this proposed low power and low cost architecture of 

transceiver contains 6 bit DAC and 4 bit ADCs. The 

overall architecture of the sub-gigahertz RF transceiver 

is as follows. 

 
Figure 1: RF transceiver architecture with the baseband 

processor 

In above architecture, the RF signal with GHz 

frequency is amplified by a LNA (a low noise amplifier) 

and converted to zero –IF I/Q signal. For this, two 

identical mixers are used which are driven by signals 

from the frequency synthesizer i.e. LO signals. In the next 

analog baseband stage the channel filtration, signal 

amplification and the dc offset cancellation is done 

through filter and programmable gain amplifier. 

Generation of the baseband BPSK signal is done through 

the MODEM block in the architecture followed by the 6 

bit DAC. RF transceiver integrated circuit is designed 

with above specifications like 0.18-µm mixed-signal 

CMOS which includes the 6 metal layers of 2 µm of thick 

top metal provides good quality factor  with high gain, 

results into the low power consumption in given RF and 

analog circuits. This chip requires 1.8 V operating power 

supply with very less power consumption of 25mW for 

reception mode and 29 mW for the transmission 

mode[1].  

2.    2.4 GHz an ultra low power CMOS Integrated RF 

Transceiver for WPAN: 

 
Figure 2: A proposed model for the 2.4 GHz CMOS RF 

Transceiver  

The above proposed model for RF system is 

designed to achieve low power consumption like direct 

conversion (zero-IF), Low-IF, architectures with sigma 

delta ADC, the polar transmitter and the sub sampling 

receiver. The architecture consists of the digitized 

receiver to receive the multi-standard signals in order to 

save the power consumption. The receiver is of the SD-

ADC sub sampling type. The polar type of transmitter of 

the architecture replaces the DAC and the up-conversion 

mixer so as to reduce the power consumption. But, it 

requires the control circuits in massive structure to 

match the delay and the amplitude. In this proposed 

super heterodyne architecture the low-IF receiver and 

the direct conversion transmitter are used for the good 

quality performance with high level of integration and 

the low power. The shaded blocks in the proposed 

architecture like VCO, LNA, Oscillator, Wake-up block 

and regulator are implemented particularly to achieve 

the low power consumption of 1.8 V [2]. 

Comparison of various specifications of 

Transceiver technology based on the CMOS fabrication 

with 0.18 µm for the low power low cost WPAN. 

Following is the detailed tabular form of various 

specifications requires designing the low power CMOS 

transceiver for the WPAN. 
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Table: Comparison Results for the various Transceivers 

Technology 

Specifications 2.2GHz 

CMOS RF  

2.4 GHz CMOS 

ZigBee 

Process 0.18-µm 0.18-µm 

Power Input        1.8V 1.8V 

Output (GHz) 2.2 GHz 2.4 GHz 

Current 

Consumption 

25-29mA 14.3 – 16.7 mA 

Noise Figure 9.5 dB - 

Sensitivity -98dBM -101dBM 

IIP3 -10dBM -11dBM 

% EVM  6.3 Less than 5 

 

CONCLUSION: 

This paper presents the overview of various proposed 

models of power optimization techniques in wireless 

personal area network. Various researchers have 

identified the scope for power optimization techniques. 

Secure communication models are needed due to rapidly 

growing wireless area networks. A fast responding 

system with lowest losses is a need of time.   IEEE 

802.15.4 Standards are also discussed in the paper. 
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