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We have proposed an 1/Q signal calibration architecture that can
separate signal-path error from the one of the local oscillator. The
associated building blocks are also developed. The simulation results
indicate that the proposed method can achieve a better accuracy than
conventional calibration techniques.
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Abstract

The applications for wireless communication system have been growing rapidly in recent
years. The operating frequency is getting higher. However, with the process scaled, non-ideal
influences include of leakage current and process mismatch affect the transceiver performance.
The 1/Q signal path mismatch degrades the performance of wireless communication. Therefore,
well-designed transceivers are key to high-performance wireless communication systems.

In this report, we will discuss the design of important building blocks of a 60-GHz
transceiver. The design target is to optimize the basic circuits of the receiver, including RSSI
circuit, low pass filter, and variable gain amplifier, such that they can operate at the higher
frequency and achieve a better performance. At present, the low-pass filter design has been
finished and is under measurement. Besides the linearity and bandwidth of the filter, the
automatic frequency tuning scheme is adopted to resist process variations and other non-ideal
effects. The circuit is designed in the TSMC 0.18-um CMOS process under a 1.8-V supply
voltage. The filter’s bandwidth is 120 MHz + 5% under various corners. The 1IP3 is up to 20
dBm. The power consumption is 30 mW and the chip area is about 1.2 x 1.2 mmZ.

To improve the quality of wireless communication, we further propose the 1/Q signal
calibration circuit. This calibration circuit can separate the error of signal path from the one of the
local oscillator. The advantage is described as follows. The I/Q signals are calibrated by the
digital basedband circuit in prior works. However, this error includes of path error due to the 1/Q
signal passes through a long path. As the result, incomplete calibration may occur. By using our
proposed 1/Q calibration approach, it can detect the error from the local oscillator accurately. The
overall calibration accuracy is enhanced.

This progress report shows our research accomplishments during last year. We will present
the results of various transceiver building blocks and the proposed 1/Q calibration technique. The
publications related to the research of this project will be presented at the end of this report.
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' A 70-490 MHz 50% Duty-Cycle Correction Circuit in 0.35-um CMOS |

T.-H. Lin and C.-C. Chi

Abstract- a 50% duty-cycle correction (DCC) circuit is reported in this paper. The proposed
DCC circuit consists of a clock generator and a delay detector. The clock generator is
edge-triggered by the input and produces an output whose pulse width is adjusted to half of the
signal period by the delay detector. Meanwhile, the input phase information is maintained. The
circuit is implemented in a 0.35-um CMOS process. To evaluate the output duty-cycle accuracy,
a single-sideband mixing test method is adopted. This circuit operates from 70 MHz to 490
MHz, and accommodates duty cycles ranging from 10% to 90%. The output signal is
corrected to 50% * 2%. Operated from a 3.3-V supply, the circuit dissipates 8 mA at 490
MHz.
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' A 2.4-GHz 18-mW Two-Point Delta-Sigma Modulation Transmitter for IEEE 802.15.4 |

C.-L. Tiand T.-H. Lin

Abstract- a 2.4-GHz two-point modulation transmitter (TX) is reported in this paper. The TX is based on a
delta-sigma fractional-N PLL to reduce chip area and power consumption. In addition, the chosen architecture
prevents the transmission data rate from being limited by the PLL bandwidth. To alleviate the non-linearity
problems of a conventional fractional-N PLL, linearization techniques are adopted. The TX is designed to operate in
the 2.4-GHz ISM band, and is capable of delivering a date rate more than 2 Mbps. Implemented in the TSMC
0.18-pm CMOS process, the TX consumes 18 mW under a 1.4-V supply voltage.
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VLSI Design/CAD Symposium, Aug. 2006
I A 5-GHz CMOS Frequency Synthesizer with Triode Regime Biased LC-VCO for Low
Phase Noise |

R.-L. Syu, C.-L. Li, and T.-H. Lin

Abstract- to reduce phase noise degradation from oscillator tail current sources, this paper
presents employing triode MOS transistors to bias an LC-VCO. The VCO system also includes
an amplitude control loop and a voltage regulator to endure PVT variations and to enhance
circuit PSRR. Fabricated in a 0.18-um CMOS process, the measured results show the adopted
topology achieves a better phase noise than the conventional saturation current source does. At
5.181 GHz, the VCO system demonstrates a phase noise of -104.8 dBc/Hz at 100-kHz offset,
and -127.1 dBc/Hz at 1-MHz offset, while dissipates 4.2 mA from a 1.8-V supply voltage. The
corresponding FOMs at 100-kHz and 1-MHz offset are 190.3 and 192.6 dBc/Hz/mW,
respectively.
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