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ABSTRACT

As an environmental friendly lighting source, LED is widely used in display,
illumination fields. Different applications lead to unique requirements for LED driver
technology. For large screen display, current flow into LED should keep constant with
tiny current error. Whereas characters such as high power factor, dimming are
demanded for illumination application. Moreover, from perspective of usability LED
driver should be fabricated with High-Voltage Integrated technology.

In view of above requirements, LED driver technology is discussed in this thesis.
The major work is as follows: A 16-bits constant-current LED driver is designed and
has past layout verification and post-simulation stage. A LED driver with APFC
function which is proposed in thesis has been finished prototype circuit design. A HV
LDMOS device is updated from original low voltage process. After that, it is made
use of a design of AC/DC LED illumination driver.

The key technique issues solved in this thesis are as follows:

1. With respect to the 16-bits constant-current driver, the output current is
controlled by current regulator to keep constant in wide range of VDD and
temperature variation. By optimizing overall arrangement of layout, current error
between bits is reduced.

2. By means of special AFPC technology, proposed LED driver meets the
requirement PF=90%. At the meantime, the average ratio of LED current is
decreased. Furthermore, a new type of dimming method based on this APFC
technology is proposed. It solves the problem of low PF by TRIAC dimming method.

3. In the premise of keeping most original process parameters of low-voltage
technology unchanged, a high-voltage LDMOS device is devised by modifying
design rules and partial process parameters. Then the SPICE model of LDMOS is
extracted and be used in the design of AC/DC LED driver.

Key words: LED Constant-Current; APFC; High-Voltage Integrated.
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