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Symbol LS 2208 Quick Start Guide

Welcome to your definitive Symbol LS 2208 quick start guide. Whether youre a seasoned developer or a

newcomer to the world of embedded systems, this comprehensive manual will walk you through every step of

setting up, configuring, and mastering the Symbol LS 2208 microcontroller. From initial hardware assembly to

advanced firmware debugging, we've packed practical tips, best practices, and real world examples to help you get
the most out of this powerful platform.

What is the Symbol LS 22087

The Symbol LS 2208 is a versatile 8 bit microcontroller designed for high performance embedded applications. It
features an advanced instruction set, integrated peripherals, and a low power architecture that makes it ideal for
everything from industrial automation to consumer electronics. Key highlights include:

e 8 bit CPU core with a 32 bit address bus

32 /kB Flash memory for program storage

2 /kB SRAM for runtime data

Built in analog-to-digital converters (ADCs)

Multiple UART, SPI, and I2C interfaces

¢ Programmable timers and PWM modules

e Low power sleep modes for battery powered devices

Because of its rich feature set and robust performance, the Symbol LS 2208 is a favorite among engineers who
need a compact yet powerful solution for real time control.

Getting Started: What You Need

Before diving into the code, gather the following items to ensure a smooth setup:

Symbol LS 2208 Development Kit — Includes a breakout board, power supply, and necessary cables.
USB to Serial Adapter — For programming and debugging via the UART interface.
JTAG Debugger (optional) — Provides low level access for advanced debugging.
Power Supply — 5 /V regulated power source (or a 3.3 /V supply if your board requires it).

5. Computer with IDE — Install the Symbol Studio IDE (or a compatible IDE such as Keil pVision or IAR
Embedded Workbench).

6. Programming Cable — USB cable for connecting the development kit to your PC.

7. Basic Tools — Wire cutters, screwdrivers, and a multimeter for hardware troubleshooting.
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Once you have these components, you're ready to power up the board and begin programming.

Step 1: Wiring the Development Kit

Proper wiring is critical for reliable operation. Follow these steps to connect your Symbol LS 2208 board to your PC
and power supply:



1. Connect the USB Cable — Plug one end into the USB port on the development board and the other into your
computer.

2. Attach the Power Supply — Connect the 5 /V supply to the VCC and GND pins on the board. Verify polarity
with a multimeter before applying power.

3. Link the UART Interface — Use the USB to Serial adapter to connect the RX/TX pins of the board to the
adapter’s TX/RX lines, respectively. Don't forget the common ground.

4. Optional: JTAG Setup — If you're using a JTAG debugger, connect the JTAG pins (TCK, TMS, TDI, TDO)
according to the board’s schematic.

With the hardware in place, power up the board and verify that the LED indicator turns on, signaling that the
microcontroller is receiving power.

Step 2: Installing the Development Environment

The Symbol LS 2208 is supported by several popular IDEs. For this guide, we'll use Symbol Studio, the official IDE,
which offers a seamless experience from code editing to flashing.

Installing Symbol Studio

1. Download the latest Symbol Studio installer from the official website.

2. Run the installer and follow the on screen prompts. Choose the default installation path unless you have a
specific requirement.

3. During installation, select the “Symbol LS 2208” target device to ensure the compiler, linker, and debugger
are correctly configured.

4. Restart your computer to apply changes.

Configuring the IDE for Your Board

1. Launch Symbol Studio and create a new project.

2. Choose the “Symbol LS 2208” device family and select a blank template.

3. Navigate to Project I’ Properties !’ Toolchain and set the debugger to “USB Serial” (or “JTAG” if you're using a
JTAG adapter).

4. Under Project " Properties I’ Build I" Compiler, enable any compiler optimizations you need. For beginners, the
default settings work fine.

5. Save the project and close the properties dialog.

Now your development environment is ready to compile and flash code to the Symbol LS 2208.

Step 3: Writing Your First Program

Let’s create a simple “Hello, World” program that toggles an LED. This will demonstrate the core workflow: writing
code, compiling, and flashing to the device.

Creating the Source File

1. Create a new C source file named main.c in your project.
2. Copy the following code into main.c:

#include &lt;stdio.h&gt;
#include &lt;symbol_1s2208.h&gt; // Hypothetical header for Symbol LS 2208

int main(void) {
/I Initialize system clock



Systeminit();

/I Configure LED pin as output
GPIO_SetPinDirection(LED_PIN, GPIO_OUTPUT);

while (1) {
/I Toggle LED
GPIO_TogglePin(LED_PIN);
Delay_ms(500);

}

return O;

Replace LED_PIN with the actual pin number used on your board. The symbol_Is2208.h header contains
device specific definitions and functions.

Compiling the Program
1. Click the Build button (or press F7) to compile your code.
2. Check the Console tab for any compilation errors or warnings. Resolve them before proceeding.
3. Once the build completes successfully, the IDE will generate a .hex file in the output directory.
Flashing to the Device

1. Ensure the board is powered and the USB cable is connected.

2. Click the Debug button (or press F5) to launch the debugger.

3. The IDE will automatically load the .hex file into the Symbol LS 2208’s Flash memory.
4. After flashing, the LED should start blinking at a 500 /ms interval.

Congratulations! You've just written, compiled, and flashed your first program to the Symbol LS 2208.

Understanding the Symbol LS 2208 Architecture

To fully leverage the capabilities of the Symbol LS 2208, it's essential to understand its internal architecture. Below
is an overview of the key components:

CPU Core

The 8 hit core executes instructions at a high clock speed, supported by a 32 bit address bus that allows direct
access to the full memory map. The core’s pipeline architecture minimizes instruction latency, making it suitable for
time critical applications.

Memory Map

e Flash Memory (32 /kB) — Stores program code and constant data.
* SRAM (2 /kB) — Holds runtime variables and stack data.
« EEPROM (512 /bytes) — Non volatile storage for configuration parameters.

Peripheral Suite

¢ UART — Serial communication for debugging and data transfer.
e SPI — Fast serial interface for connecting to sensors or memory chips.



e 12C —Two wire interface for low speed peripheral communication.
e ADC — 10 bit converters for reading analog signals.
e Timers & PWM — Precise timing and pulse width modulation for motor control and LED dimming.

Advanced Features: Power Management

One of the Symbol LS 2208's standout features is its comprehensive power management system. By leveraging
the available sleep modes, you can dramatically reduce power consumption in battery powered devices.

Sleep Modes Overview

« Idle Mode — CPU stops executing instructions but peripherals remain active.
e Power Down Mode — Most peripherals shut down; only essential components remain powered.
« Standby Mode — Lowest power state; the device wakes up on external interrupt.

Implementing Sleep Mode in Code
#include &lt;symbol_1s2208.h&gt;

int main(void) {
Systeminit();

/I Configure peripherals
UART_Init();
Timer_Init();

while (1) {
/I Perform main tasks
ReadSensors();
ProcessData();

/I Enter Power-Down mode
PowerDown();
/I Device wakes up on external interrupt

By placing the device into Power Down mode after completing a cycle, you can extend battery life without sacrificing
responsiveness.

Troubleshooting Common Issues

Even with a well structured setup, you may encounter obstacles. Below are solutions to common problems that
arise during development.

1.The LED Does Not Blink

¢ Check the LED pin configuration: ensure it's set as an output.
« Verify the pin number matches the hardware schematic.



¢ Use the debugger to step through the GPIO_TogglePin function and confirm it's being called.

2. Compilation Errors

e Ensure the correct header files are included and that the compiler path is set properly.
¢ Check for missing semicolons or mismatched braces.
« Make sure you're using the correct device family in the IDE settings.

3. Flashing Failure

e Confirm the USB cable is functioning and the board is powered.

¢ Check that the correct programmer is selected in the debugger settings.

¢ Reset the board and try flashing again; sometimes a brief power cycle resolves communication glitches.
4. Unexpected Reset or Watchdog Trigger

 Verify that the watchdog timer is either disabled or properly serviced within the main loop.
* Check for any infinite loops or blocking calls that could prevent the watchdog from being reset.
¢ Use the IDE’s trace feature to monitor the watchdog counter.

Optimizing Performance

To get the most out of the Symbol LS 2208, consider the following optimization strategies:

Code Optimization

e Use inline functions for frequently called routines.
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