Project 2

ECE 5/418 — PLL and Memory IC Design

1 Project Statement

You can choose one of the following project suggestions depending upon your interest. For all
projects discussed below, you may use behavioral models for your designs, but critical components
should be simulated at the transistor level.

Project #1 A DLL for DDR3 Interface (Suggested for ECE 418 Students):

A delay locked loop (DLL) needs to be designed for a 200 MHz (tcx = 5ns) DDR3 inteface for
SDRAM. The output strobe DQS is the used to latch data lines DQ and must align with the input
clock, CLK[I, 2]. The DLL should adjust the delay line (Tp) such that tcx = trg +Tp + tpg as
shown in Fig. |1} where t;p and tpg are the input and output buffer delays. Employ suitable models
for the buffer delays and show DLL locking for more than one delay scenario. Ensure that the DLL
recovers from false locking and stuck at min/max delay faults. Show relevant plots and characterize

for power, jitter, PSRR, etc.
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Figure 1: A DLL used in the DDR SDRAM interface.

Project #2: A Wide Tracking Range PLL
Design a split-tuned PLL, with a fixed integer divider, for use in a wide tracking range CDR/[3].
The PLL should be able to generate multiphase clocks with a clock rate of 100 M Hz-1 GH z. Show

relevant design specifications, performance plots and characterize for power, jitter, PSRR, etc.

Project #3: Design of a Frequency Synthesizer

Design of a 2.4Ghz Frequency Synthesizer for Wireless Communications with spurs under -100
dBc. The main specifications are:

Frequency step = 6 MHz

VCO continuous tuning range > 5%

Phase noise < -110 dBc at 1 MHz offset



Project #4: 10Gb/s Clock Data Recovery (CDR) System

A CDR needs to be designed for a 10 Gb/s optical interface. Your can select a sampling clock
frequency between 1.25GHz — 10GHz. Compare Linear and Bang-Bang PD- based architectures, and
explore dual-loop and phase-interpolation[4] 3] architectures. Comment on the phase resolution and
frequency tracking range of the selected architecture. The CDR should be compliant with OC-192

mask.

Project #5: On-chip Clock generator for a High-Speed ADC

Design a clock generator for a High-Speed AY¥ ADC. The main specifications are:
Frequency = 1 GHz

Jitter < 1 psec

Spurs under -90 dBc

Minimize power consumption

Load impedance = 2.5 pF

Project #6: An All-Digital PLL with DCO
Design an All-digital PLL employing a TDC and DCO-based architecture and try to meet the

specifications for project #3.

Any other project suggestion is welcome.
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