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A low noise and highly linear wideband CMOS RF front-end, which can be employed as a 
part of double conversion TV tuner, is proposed. The proposed RF front-end is composed of a 
low-noise amplifier (LNA), an up-conversion mixer, and surface acoustic wave (SAW) filter driver. 
The LNA has a low noise figure and high linearity by adopting a noise canceling technique and 
current amplification. The up-conversion mixer and SAW filter driver have high linearity by 
utilizing a third order intermodulation cancellation technique. The proposed RF front-end is 
designed in a 0.18 µm CMOS and draws 60 mA from a 1.8 V supply voltage. The RF front-end 
shows a voltage gain of 30 dB, an average single side-band noise figure of 4.2 dB, an IIP2 of 40 
dBm, and an IIP3 of -4.5 dBm for the entire band from 48 MHz to 862Hz. 

 

Figure 1. Block diagram of the proposed double-conversion tuner  front-end 

Table I. Performance comparison 
 [1] [2] This work 

Operating Freq. (MHz) 48 - 860 47 - 862 48 - 862 
Max. gain (dB) 5 24.1 30 

NF (dB) 5.7 6.7 4.2 
IIP3 (dBm) -5.1 -7.1 -4.5 

Power consumption (mW) 130 @ 3.3 V 245 @ 5 V 108 @ 1.8 V 
Technology 180 nm CMOS 0.9 m SiGe HBT 180 nm CMOS 

 [1] G. Retz and P. Burton, “A CMOS up-conversion front-end for cable and terrestrial DTV 
applications,” IEEE ISSCC, Feb. 2003, pp. 442-443. 
[2] K. Stadius, A. Malinen, P. Jarvio, K. Halonen, and P. Paastsila, "A cable-modem RF tuner," 
ESSCIRC, Sept. 2003, pp. 421-424.  
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Amorphous indium-gallium-zinc oxide (IGZO) thin-film transistors (TFTs) have attracted much 
attention due to their advantages, such as a high field-effect mobility, low subthreshold swing, and high 
on-off current ratio, as promising cadidates for switching or driving devices in the field of flat panel 
displays [1]. However, the instability under a bias/illumination stress remains challenging problems. To 
date, many researchers have qualitatively studied on mechanisms of the negative bias illumination stress 
(NBIS)-induced instability, which have been attributed to photo-induced hole trapping, oxygen vacancy 
ionization, and peroxide formation models [2-4]. However, the quantitative analysis on the NBIS-induced 
threshold voltage (VT) shift has not been thoroughly studied, especially in the field of applying physical 
long-term instability models to designing display circuits. In this work, we propose the calculation 
method for the NBIS-induced VT in IGZO TFTs by using experimentally extracted the process/device 
parameters and discuss the related instability mechanisms [Fig. 1(a)]. Particularly, we validate the 
proposed method by reproducing the measured NBIS-induced VT in several TFTs with varying oxygen 
contents of the sputtered IGZO thin-film [Fig. 1(b)]. We expect that our results make the instability-aware 
design of an IGZO TFT-driven display backplane as well as flexible/transparent integrated circuits for IoT 
era. 

 
Fig 1. (a) The NBIS-induced instability mechanisms. (b) Measured and calculated tNBIS-evolution of VT. 
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