GRS RO ERE P L gL

Blz 2~ RT3 L BT AT

£ =

T | OB O+ G AT, ok B R s L

L IS % LT e~ R AR [ R g S s po
RE o (ELRLTEBE BSpl- FREelfiy [ pl?ﬁﬁ'ﬁﬁ [l R o rixﬂﬂmj’ FIT = [
PR 1 TR £ R U R P A T b
A & AN -] q\‘ﬁﬂm °

IR e T I e A R
B 05 P B A1 A e R YR R i R
ﬁ.‘@”ﬁ%&ﬂ”jp[%%E%$W%@LWﬁW#W@@W*iﬁwﬁ
Pt ffuﬁuﬁf%?}%:@m FER (Bl R ENIHE]E +,E11’ﬁ/\' j’J g
AR R T ) NS RIS A R



A low temperature polycrystalline silicon thin film
transistor circuit used for interface signal phase

locking

Student : Tseng, Chen-Yeh Advisor : Ya-Hsiang
Tai

Department of Photonics & Display Institute

National Chiao Tung University

Abstract

Circuits in a display panel such as digital-to-analogue (D/A) converter, pixel
driving circuit, shift register, and several buffer circuits based on LTPS TFTs have
been proposed to solve the problem of device variation. Many circuits have been
proposed to solve the problem of device variation for the LTPS TFT. However, the
interface circuit is seldom mentioned. In this thesis, a LTPS TFT phase locked loops
(PLL) circuit is proposed to be a clock regenerator for the usage at the interface
between the video source and the integrated circuit on a panel.

This thesis aims at the discussion of interface circuit of display panel realizing by
LTPS TFT. Specifically, we focus on the clock regenerator using PLL in the interface.
Furthermore, each circuit is adjusted to be of high tolerance with device variation.
Some of circuits have been measured and works functionally. It is expected to realize

proposed PLL on small size and low power consumption display panel.
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Figure captions
Chapter 1

Figl-4.1 (a) A system block of a display and the circle is the interface part and (b) the

interface part.

Chapter 2

Fig2-1.1 A block diagram of PLL.

Fig2-2.1 PFD with 2 input nodes and an output node.

Fig2-2.2 The time chart of the input and output signals for a PFD.
Fig 2-2.3 A typical Gilbert cell schematic diagram.

Fig 2-2.4 (a) Input signals (b) Output signal waveforms of Gilbert cell PFD simulated

by H-spice.
Fig 2-2.5 Logic PFD:simulation result, (a) Input.signal and (b) Output signal.
Fig 2-2.6 Measured result with 2 inputs of the same signal and the output at logic 0.

Fig 2-2.7 The measurement results of logic PFD circuit with input A of logic high,

input B of pulse, and the correct output to be the inverse of input B.

Fig 2-2.8 The measurement results of logic PFD circuit with input A of logic low,

input B of pulse, and the correct output to be logic 0.
Fig 2-2.9 The picture of a PFD.

Fig 2-3.1 Level shifter circuit with an input end and a DC bias input ; DC bias input

M2 TFT and Input signal input MITFT.
Fig 2-3.2 Level shifter circuit pumps input signal of 3 volts and sends out a 18 volts.

Fig 2-3.3 The layout picture of level shifter.
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Fig 2-3.4 The schematic of a level shifter.

Fig 2-3.5 The simulation result of a level shifter.
Fig 2-4.1 Schematic graph of charge pump.

Fig 2-4.2 A charge pump circuit.

Fig 2-4.3 The output signal of receiving pull low signal and pull high signal

separately..
Fig 2-5.1 The schematic of a VCO circuit based on ring oscillator.

Fig 2-5.2 The circuit diagram of the VCO composing a Schmitt trigger and a feedback

path.
Fig 2-5.3 (a) Circuit diagram of Schmitt=Trigger
(b) The relationship between input and output signals of a Schmitt-Trigger.

Fig 2-5.6 The wavesform of the VCO output voltages with DC input of (a)5V (b)16V

(c)18.3V and (d)19.1V
Fig 2-5.7 The relationship between the input signal and output frequency of VCO.
Fig 2-5.8 The layout picture of VCO
Fig 2-6.1 (a) A divider circuit based on counter,
(b) D flip flop logic gates.
Fig 2-6.2 (a) A logic diagram of a T-flip flop.

(b) Qn+1 is the (n+1)th output, and differs from Qn only when Input is at its

high level.
Fig 2-6.3 Simulation result of input signal and an output signal with half frequency.
Fig 2-6.4 Output signal and input signal of divider.
Fig 2-6.5 The layout picture of T-flip flop.
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Fig 2-7.1 Proposed PLL function blocks.

Fig 2-7.2 Proposed PLL function blocks.

Chapter 3

Fig3-1.1 Statistic state of a level shifter input (3V) and output (16V) signals.
Fig3-1.2 40 times of variation test on level shifter output signal.
Fig3-2.1 (a)Input signal ,and (b) output signal of PFD.

Fig3-2.2 Logic high of PFD output signal.

Fig3-2.3 Logic low of PFD.output signal.

Fig3-3.1 Divider inputiand output simulation result.

Fig3-3.2 Simulationwesult of 40 times of Gaussian test

Fig3-4.1 Simulation result of filter under statistic situation.
Fig3-4.2 Simulation of pulling low under device variation situation
Fig3-4.3 Simulation of pulling high under device variation situation
Fig3-5.1 Simulation of VCO undervariation situation

Fig3-5.2 40 times simulation of VCO under variation result.

Fig3-5.3 Simulation of VCO by examining the parameter of current in capacitor under

device variation situation
Fig3-6.1 Proposed PLL with sorted path.

Fig3-6.2 Divider divides input signal into half.
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Fig4-1.1 Wave forms of nodes in PLL.

Fig4-1.2 The wave form of output nodes of charge pump in PLL.
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