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ABSTRACT

Display devices are widely used in the applications of consumer
electronics, medical/bio-medical electronics and computer/
communications products. Low power/energy display systems
are quite important in pursuit of so-called green life nowadays.
This work achieve a low power ,user-friendly, and intelligent
display system by proposing several innovations in the
viewpoints of system level design, architecture level design
and circuit level design. (1)On the innovations of the system
level design, we implement the intelligently controlled display
device by a low cost IR sensor. Display is kept on in the case of
detecting the activity of users. In the case of absence of users,
either going away or getting down to sleep, the controller
turns off the panel backlight gradually and also switch a part
of functional blocks into standby/power down mode, with
discarding the input signals. This work integrates microprocessor
(8051) and the remote controller related peripheral circuits for
the user to enable/disable the so-called intelligently controlled
behaviors and set up other functions. (2) On the innovations of
the architecture level design,we break down the power usages
of the key SOC(display controller) in the display system and note
that the large embedded memory consumes most power. We
therefore propose several new architectures to the usage and
the read/write operations of the embedded memory so that the
overall power consumptions are reduced.(3) On the innovations
of the circuit level design, we propose a new switch-on-demand

modulation instead of the conventional pulse width modulation
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and pulse frequency modulation for the switching regulator
of our power management unit. It thus can not only provide a
stable output voltage but also achieve a high power efficiency
and fast transient response in the case of wide load range
operations so as to improve the reliability and energy efficiency

of overall display system.

We build a complete display system for the fast prototyping
verification and the realchip verifications. With the optional IR
sensor, it shows the feasibility of our intelligently controlled
concepts for the display device. The display controller with our
proposed innovative architectures can reduce the requirement
of embedded memory (up to 88% reduction) and power
consumption (up to 118% reduction) obviously, as compared
with several previous works. The power management unit with
applying our newly proposed switch-on-demand modulator
can achieve a high conversion power efficiency (>88%), small
transient voltage variations (<60mV), and a fast transient
response time (< 2us), in the conditions of wide load operation
range (10mA ~ 500mA, 3.3V —> 1.8V). In summary, the user-
friendly, intelligently controlled, and low power display system
can be adapted into any display device, by accompanying with
the low power design innovations on the design aspects of
system level, architecture level, and the circuit level described

above.
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