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ABSTRACT

Low temperature poly-silicon (LTPS) thin-film transistors (TFTs) have been
widely investigated as a material forportable‘systems, such as digital camera, mobile
phone, personal digital assistants (PDAs), notebook, and so on, because the electron
mobility of LTPS TFTs is about 100 times larger than that of the conventional
amorphous silicon TFTs. Furthermore, LTPS technology can achieve slim, compact,
and high-resolution display by integrating the driving circuits on peripheral area of
display. This technology will also become more suitable for realization of
system-on-panel (SOP) applications.

Currently, LTPS technology has a tendency towards integrating all control
circuits and driver circuits on the glass substrate. In general, the liquid-crystal display
(LCD) driver contains gate driver, data driver, and DC-DC converter. The data driver
is composed of shifter registers, latch, level shifters, digital-to-analog converters

(DACs), and analog output buffer. However, the poly-Si TFTs suffered poor
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uniformity with large variations on the device characteristics due to the narrow laser
process window for producing large-grained poly-Si TFTs. The device variation
becomes a very serious problem for the analog circuit design on the LCD panel. For this
reason, the analog circuits of the data driver are the focus in my works.

In this thesis, a novel DAC with gamma correction for on-panel data driver and
an on-panel analog output buffer for data driver with consideration of device
characteristic variation are proposed in 8-um LTPS technology. This new proposed
architecture of the DAC is more suitable for gamma correction design due to the
resistor string type of this DAC circuit. The area and complexity of the DAC also can
be reduced greatly by this proposed architecture. This new DAC architecture is
beneficial for data driver to be integrated in the peripheral area of the TFT-LCD panel
in LTPS process. The proposed analog output buffer with P-TFTs input differential
pair can be operated at 50-kHz operation frequency: with at least a 1-to-9 V output
swing. The device variation suppression-method by using P-TFTs input differential
pair can effectively maintain the performance of on-panel analog output buffer and
increase the manufacturing yield of the circuit. This analog output buffer with
suppressing device variation is more suitable for using in the on-panel data drivers to
provide a uniform brightness and high resolution display

Furthermore, the novel folded R-string DAC with gamma correction has been
verified in 8-um and 3-um LTPS technology. The analog output buffer with suppressing
device variation also has been designed and fabricated in 8-um LTPS technology. The

analysis and comparison of the other DAC circuits are also included in this thesis.
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