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Abstract

Universal Asynchronous Receiver/Transmitter (UART) is widely used for serial data exchange between processors,
controllers, and peripheral devices because it uses a simple interface and does not require a shared clock line.
Conventional UART implementations often use predefined communication settings, which can limit adaptability when
system requirements change. This paper presents the project design of a reconfigurable UART serial communication
engine using Verilog Hardware Description Language (HDL). The architecture includes a transmitter, receiver, baud-
rate generator, shift registers, and finite-state-machine (FSM) control logic. The intended configuration options include
baud rate, data length, parity mode, and stop-bit selection. The supplied project material includes simulation waveform
screenshots; exact measured performance values are not readable from the composite screenshot, so no numerical
performance claims are made.
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1. INTRODUCTION

In modern digital systems, efficient and reliable data exchange between microprocessors and peripheral devices is
essential. Parallel communication requires more physical connections, while serial communication reduces the number
of signal lines by transmitting data sequentially. UART is widely used because it offers a simple serial interface
without a shared clock. This project focuses on a reconfigurable UART engine described using Verilog HDL, with
configurable baud rate, data length, parity mode, and stop bits.

2. LITERATURE SURVEY

The project presentation reviews FPGA-based UART modules, configurable baud-rate generation, receiver design,
microprogrammed controllers, built-in self-test, and error-control or cryptographic support. These approaches
commonly separate transmitter, receiver, timing logic, and control. References and publication metadata should be
verified against original sources before submission.

3. EXISTING METHOD

Conventional UART systems use selected baud-rate settings and a predefined frame format, typically relying on shift
registers, counters, and FSM control. Fixed parameters may require design changes when communication settings
change. Buffering and synchronization can also be concerns in systems with changing data rates or multiple clock
domains.

4. PROBLEM STATEMENT

Fixed UART configurations can limit flexibility when devices use different data rates or frame formats. Limited
buffering and error handling may contribute to data loss or transmission errors under some conditions. This project
targets a configurable engine that maintains correct transmit and receive timing.
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5. PROPOSED MODEL
The model uses Verilog HDL and contains transmitter and receiver paths, a baud-rate generator, shift registers, and
FSM control. The intended configurable parameters are baud rate, data length, parity mode, and stop-bit count.

5.1 Transmitter section
The Transmit Hold Register (THR) temporarily stores parallel data. The Transmit Shift Register (TSR) converts it to a
serial stream. Control logic sequences the start bit, data bits, optional parity bit, and stop bit or bits.

5.2 Baud-rate generator
The baud-rate generator provides timing enables. Its divider depends on the system-clock frequency and target baud
rate. The supported range and timing error must be verified from the implementation.

5.3 Receiver section

The Receiver Shift Register (RSR) collects incoming serial bits after start-bit detection. Control logic checks parity
and stop-bit timing where implemented. The Receiver Hold Register (RHR) stores the completed received word for
the CPU or microcontroller.

6. BLOCK DIAGRAM DESCRIPTION
CPU — THR — TSR — TX line; RX line — RSR — RHR — CPU. Transmitter and receiver control logic manage
frame operations, and the baud-rate generator supplies timing. A clean schematic export may be added if available.

7. RESULTS AND DISCUSSION

The supplied project image contains multiple simulation waveform views and a design-schematic view. The
screenshots are included below as qualitative evidence of the design and simulation workflow. Signal labels and exact
timing values are not sufficiently legible in the composite image to support numerical performance claims.

For a final journal submission, use separate high-resolution waveform exports and explain the input data,
configuration, expected output, observed output, and pass/fail result for each test case.

Fig. 1. UART simulation waveform — overview 1.
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Fig. 2. UART simulation waveform — overview 2.

Fig. 3. Simulation signal view — screenshot 3.

Fig. 4. Simulation waveform — screenshot 4.

© 2026, IJSREM | https://ijsrem.com DOI: 10.55041/IJSREM67904 [ Page 3


https://ijsrem.com/

International Journal of Scientific Research in Engineering and Management (IJSREM)
Volume: 10 Issue: 10 | Oct - 2026 SJIF Rating: 8.659 ISSN: 2582-3930

Fig. 5. Simulation waveform — screenshot 5.

Fig. 6. Detailed signal transition view — screenshot 6.

Fig. 7. Simulation environment and signal view.
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Fig. 9. Simulation workspace and signal view.

8. CONCLUSION

This paper describes a reconfigurable UART engine using Verilog HDL, with separate transmit, receive, timing, shift-
register, and FSM-control blocks. Configurable communication parameters can make the interface adaptable to
different embedded-system requirements. The supplied screenshots show waveform and schematic views, but detailed
performance claims require readable waveforms and verified tests.
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