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Timer mode of 8155 Updated Version

Understanding the Timer Mode of 8155: A Comprehensive Guide

Timer mode of 8155 is an essential feature that enhances the versatility of the Intel 8155
multifunctional peripheral, widely used in microcontroller and microprocessor systems. The 8155
chip combines I/O ports, a 256-byte RAM, and a programmable timer/counter, making it a popular
choice for various embedded applications. In this article, we will explore the timer mode of the 8155
in detail, including its architecture, operation modes, configuration, and practical applications.

Introduction to the 8155 Timer/Counter

The 8155 microcontroller peripheral is designed to provide additional functionality in embedded
systems, particularly through its timer/counter feature. The timer mode of the 8155 allows for precise
timing operations, event counting, and generating accurate delays, which are critical in control
applications, data acquisition, and real-time systems.

Key Features of the 8155 Timer Mode

- 16-bit programmable timer/counter
- Flexible mode operation (timer or counter)
- Programmable initial count value
- Interrupt generation capability
- Integration with I/O ports and internal RAM

Architecture of the 8155 Timer Mode

Understanding the internal architecture helps in configuring and utilizing the timer mode effectively.
The 8155's timer/counter is built around a 16-bit register that can be set to different modes
depending on application needs.

Main Components of the Timer

- 16-bit Timer Register (TIMER): Holds the count value.
- Control Register: Configures the timer's operation mode.
- Clock Input: Provides the timing signal, either from an internal oscillator or an external source.
- Interrupt Logic: Facilitates interrupt requests upon timer overflow or completion.
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Block Diagram Overview

A typical block diagram of the 8155's timer mode includes:

- The 16-bit timer register connected to control logic.
- The clock source feeding the timer.
- The interrupt control circuitry.
- Data bus interface for programming and reading the timer.

Operating Modes of the 8155 Timer

The timer in the 8155 can operate in different modes, each suited for specific applications. These
modes are generally programmable via the control register.

Mode 0: Basic Timer

- Counts from the initial value to zero.
- Generates an interrupt upon overflow.
- Suitable for simple delay generation or event counting.

Mode 1: Event Counting Mode

- Counts external events instead of internal clock pulses.
- Useful for counting occurrences of external signals.
- Interrupts can be generated after a specified number of events.

Mode 2: Rate Generator Mode

- Used for generating precise pulse rates.
- Can be employed in applications requiring frequency division.
- Supports continuous counting with automatic reload.

Mode 3: Software-Defined Mode (if supported)

- Combines features of modes 0 and 1.
- Provides greater flexibility for complex timing operations.
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Programming the Timer Modes

The mode is selected by setting bits in the control register. For example:

- Bit 0: Timer enable/disable.
- Bit 1: Selects between timer and counter mode.
- Bits 2-3: Define the specific mode (0, 1, 2, or 3).

Proper configuration is essential for achieving desired timing accuracy and functionality.

Configuring the Timer Mode of 8155

Proper setup involves initializing the timer register, selecting the mode, and enabling interrupts if
needed.

Steps to Configure the Timer

- Set the Timer Mode: Write appropriate bits to the control register to select the mode.
- Load the Initial Count: Program the timer register with the starting count value.
- Enable the Timer: Set the enable bit in the control register.
- Configure Interrupts: Enable and set priority for timer-related interrupts.
- Start the Timer: Initiate counting by enabling the timer circuitry.

Example Configuration

Suppose you want to set the timer to generate an interrupt every 1 ms:

- Calculate the count value based on the clock frequency.
- Write the count value to the timer register.
- Set control register bits for mode 0 (basic timer).
- Enable the timer and enable its interrupt.

Programming Tips

- Use precise clock source calculations for accurate timing.
- Clear interrupt flags after handling to prepare for next events.
- Use polling or interrupt-driven methods based on application needs.

Published by: fieldsii.com Page 3 of 11



Timer mode of 8155 Updated Version Vol. 2024, Issue 2

Applications of Timer Mode in 8155

The timer mode of the 8155 is versatile and finds applications in various domains:

- Real-Time Clocks and Timers

- Generate accurate delays.
- Measure elapsed time intervals.
- Implement timeouts in communication protocols.

- Event Counting

- Count external pulses in applications like speed measurement, frequency counting, or signal
analysis.

- Monitor the number of occurrences of certain events over a period.

- Frequency Generation and Division

- Generate specific waveforms or frequencies.
- Used in signal processing and communication systems.

- Pulse Width Modulation (PWM)

- Control power delivery to devices.
- Used in motor control, LED brightness regulation, etc.

- Data Sampling and Acquisition

- Synchronize data collection with precise timing.
- Ensure data integrity in high-speed data acquisition systems.
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Advantages of Using the Timer Mode of 8155

Implementing the timer mode in embedded systems offers numerous benefits:

- Flexibility: Multiple modes cater to different timing requirements.
- Interrupt Support: Enables efficient event-driven programming.
- Low Power Consumption: Suitable for battery-operated devices.
- Integration: Combines with I/O ports and RAM for compact design.
- Cost-Effective: Reduces the need for additional timers or counters.

Challenges and Considerations

While the timer mode of the 8155 provides many advantages, certain challenges must be
addressed:

- Clock Accuracy: External clock sources can introduce variability.
- Interrupt Management: Proper handling is necessary to prevent missed events.
- Programming Complexity: Correct configuration requires understanding of internal registers.
- Limited Resolution: 16-bit timer may not suffice for extremely high precision timing.

Tips to Overcome Challenges

- Use stable clock sources.
- Implement efficient interrupt service routines.
- Thoroughly test timer configurations in real conditions.
- Use external hardware features for enhanced accuracy if needed.

Conclusion

The timer mode of the 8155 is a powerful feature that significantly extends the functionality of
embedded systems by providing precise timing, event counting, and waveform generation
capabilities. Its flexible modes and integration with other system components make it an invaluable
component in designing reliable and efficient applications such as real-time clocks, frequency
generators, and event counters.

By understanding the architecture, configuration procedures, and application scenarios, engineers
and developers can leverage the 8155?s timer mode to optimize their systems. Proper
implementation and careful management of the timer's features can lead to improved system
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performance, accuracy, and reliability, cementing the 8155's role as a versatile peripheral in
embedded system design.

Keywords: timer mode of 8155, 8155 microcontroller, timer/counter, embedded systems, timing
applications, event counting, frequency generation, real-time clocks, interrupt-driven programming,
configuration of 8155 timer
 
Timer Mode of 8155: Unlocking Precise Timing and Control in Microcontroller Applications

The timer mode of 8155 is a crucial feature that enhances the versatility and functionality of this
versatile I/O and memory chip. As embedded systems and microcontroller applications become
increasingly sophisticated, the ability to generate precise time delays, count events, or trigger
specific actions at predefined intervals becomes indispensable. The 8155, a popular peripheral IC in
microcontroller-based systems, incorporates a timer mode that allows designers to implement these
functionalities seamlessly. This article delves into the technical intricacies of the timer mode of 8155,
exploring its architecture, working principles, configuration, and practical applications.

Understanding the 8155 and Its Timer Mode

What Is the 8155?

The 8155 is a versatile peripheral IC introduced by Intel, primarily used in microprocessor systems
to expand I/O capabilities and memory. It features:

- 256 bytes of internal RAM
- Three 8-bit bidirectional I/O ports (Port A, Port B, Port C)
- A 16-bit timer/counter

The inclusion of a timer/counter makes the 8155 suitable for timing, event counting, and pulse
generation tasks, especially when integrated into embedded systems needing accurate timing
control.

The Role of Timer Mode in 8155

The timer mode enables the 8155 to operate as a timer or counter, depending on configuration. It
can:

- Generate precise time delays
- Count external events or pulses
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- Generate periodic signals
- Measure pulse widths or frequencies

This mode leverages the internal 16-bit timer/counter, which can be programmed for various modes
of operation to suit different timing requirements.

Architecture of the 8155 Timer

16-bit Timer/Counter Structure

The core of the timer mode is a 16-bit register pair, typically divided into:

- Timer Register (TIMER): Holding the count value
- Counter Register (COUNTER): Incremented or decremented based on input signals

The timer/counter can be loaded with a preset value, and its operation is governed by control bits
and external inputs.

Control Register and Mode Selection

The 8155 features a control register that allows selection of operational modes:

- Timer Mode: Counts down from a preset value at a specified clock frequency
- Counter Mode: Counts external pulses or events

The control register sets parameters such as:

- Mode selection (timer or counter)
- Edge detection (rising or falling edge)
- Enable/disable flags

Working Principles of Timer Mode

Basic Operation

In timer mode, the 8155 operates as a countdown timer:
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- Loading the Timer: The user loads a 16-bit initial value into the timer register.
- Starting the Timer: The timer begins decrementing at each clock pulse (internal or external).
- Monitoring the Count: When the timer reaches zero, an interrupt or flag is generated.
- Reinitialization: The timer can be reloaded for continuous operation or single-shot delays.

In counter mode, the device counts external pulses on a designated input pin, useful for event
counting.

Timing and Prescaling

The accuracy of timing depends on:

- The clock frequency supplied to the timer
- Prescaling options (if available)
- External trigger configurations

Adjusting these parameters allows fine-tuning of delay durations or counting resolutions.

Configuring the Timer Mode

Step-by-step Configuration

- Set the Control Register:

- Select timer or counter mode
- Choose edge detection (rising or falling)
- Enable or disable the timer

- Load the Initial Count:

- Write a 16-bit value to the timer register
- The value determines the delay or count duration

- Start the Timer or Counter:
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- Enable the timer through control bits
- Provide clock signals or external pulses as needed

- Monitor Flags and Interrupts:

- Check for overflow or completion flags
- Use interrupts for event-driven processing

Example Configuration

Suppose you want a delay of approximately 1 millisecond using a 1 MHz clock:

- Calculate the count value: 1 ms corresponds to 1000 clock cycles
- Load the timer with 65536 - 1000 ? 64536 (0xFC18)
- Configure the control register for timer mode with rising edge detection
- Start the timer and wait for the overflow flag to signal completion

Practical Applications of Timer Mode in 8155

The timer mode's flexibility makes it suitable for various real-world applications:

- Delay Generation: Precise delays in communication protocols or motor control
- Event Counting: Counting pulses from sensors, encoders, or external signals
- Frequency Measurement: Measuring the frequency of incoming signals
- Pulse Width Measurement: Determining the duration of external pulses
- Time Base for Other Operations: Serving as a clock source for other functions

Advantages and Limitations

Advantages

- Flexibility: Can operate as a timer or counter
- Simplicity: Easy to configure and integrate with microprocessors
- Cost-Effective: Provides timing functionalities without additional ICs
- Versatility: Suitable for a wide range of timing and counting tasks
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Limitations

- Limited Resolution: Dependent on the clock frequency and prescaling
- Single Channel: Only one timer/counter available
- Interrupt Handling: Requires careful management of flags and interrupts
- Limited External Trigger Options: May not support complex triggering mechanisms

Conclusion: Harnessing the Power of 8155?s Timer Mode

The timer mode of 8155 exemplifies how a simple yet powerful peripheral can significantly enhance
the capabilities of microcontroller systems. By allowing precise timing, event counting, and pulse
generation, it provides engineers and developers with a reliable tool for synchronization,
measurement, and control tasks. Proper understanding and configuration of this mode enable the
creation of responsive, efficient, and accurate embedded systems.

As embedded applications continue to evolve, features like the timer mode of 8155 remain relevant,
offering a cost-effective and straightforward solution to complex timing challenges. Whether used in
industrial automation, communication systems, or consumer electronics, mastering this feature
opens the door to a new level of control and precision in digital design.
 

 QuestionAnswer What is the timer mode in the 8155 and how does it function? The timer mode
in the 8155 allows the device to generate precise timing intervals or events by configuring its internal
timer. It functions by counting clock pulses and can generate interrupt signals or signals to control
external devices based on the configured count value. How do you set up the timer mode in the
8155? To set up the timer mode in the 8155, you need to configure the control register to enable
timer operation, load the desired countdown value into the timer register, and select the appropriate
mode (interval or one-shot). Proper initialization ensures accurate timing and event generation.
What are the common applications of the timer mode in the 8155? Common applications include
generating precise delays, creating time-based events, generating periodic interrupts, and
controlling external devices in embedded systems and microcontroller projects. Can the timer mode
in the 8155 generate interrupts? Yes, the timer mode can generate interrupt signals when the
countdown reaches zero, allowing the microcontroller or system to respond to specific timed events
efficiently. What is the difference between interval and one-shot timer modes in the 8155? In interval
mode, the timer automatically reloads and continues counting repeatedly, generating periodic
events. In one-shot mode, the timer counts down once, generates an event, and then stops until
reconfigured. How do you read the current timer count in the 8155? The current timer count can be
read by accessing the timer register, which holds the current countdown value. This is useful for
measuring elapsed time or synchronizing events. What precautions should be taken while
configuring the timer mode in the 8155? Ensure proper initialization of control and timer registers,
avoid race conditions during configuration, and verify that the clock source and count values are
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correctly set to achieve accurate timing. Is the timer mode in the 8155 affected by system clock
changes? Yes, since the timer relies on the system clock for counting, changes in the clock
frequency can affect the timing accuracy. Using a stable clock source is recommended for precise
timing. How does the 8155 timer mode compare to modern timing modules? While the 8155 timer
mode provides basic timing functions suitable for simple applications, modern timing modules offer
higher precision, multiple channels, and advanced features like PWM and DMA support for complex
systems. 

 
Related keywords: 8155 timer mode, 8155 control register, 8155 programming, 8155 I/O ports,
8155 timing diagram, 8155 microcontroller, 8155 data sheet, 8155 hardware configuration, 8155
timer operation, 8155 microprocessor interface

Published by: fieldsii.com Page 11 of 11


