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Dallas One Wire ADC ATTiny Slave: A Practical Guide to E?cient Sensor Communication

dallas one wire adc attiny slave setups have become increasingly popular in
DIY

electronics and embedded systems projects. Whether you?re aiming to read multiple
sensors with minimal wiring or designing a compact sensor node, leveraging the Dallas
One Wire protocol with an ATTiny microcontroller as a slave device equipped with an
analog-to-digital converter (ADC) can be a game-changer. This approach simpli?es
communication, reduces hardware complexity, and o?ers reliable data acquisition,
especially in constrained environments.

In this article, we'll explore the ins and outs of implementing a Dallas One Wire ADC
ATTiny slave, its advantages, and practical tips to get the most out of this combination.
Understanding Dallas One Wire Protocol and Its Applications

The Dallas One Wire protocol, developed by Dallas Semiconductor (now part of Maxim
Integrated), is a communication protocol that allows data transfer over a single data line
plus ground. This minimalistic wiring design makes it ideal for sensor networks where
simplicity and low cost are critical.

Originally designed for devices like the DS18B20 temperature sensor, the protocol



DALLAS ONE WIRE ADC ATTINY SLAVE Academic PDF Vol. 2024, Issue 12

supports multiple slave devices on the same bus, each with a unique 64-bit ROM code.
This uniqueness enables the master controller to address individual devices even when
many are connected to the same wire.

When paired with microcontrollers such as the ATTiny series, the One Wire protocol turns
into a ?exible communication method for reading analog sensors converted into digital
signals via ADCs, enabling more complex sensor interfacing over a simple wiring scheme.
Why Use an ATTiny as a Dallas One Wire ADC Slave?

The ATTiny microcontrollers from Atmel (now Microchip) are compact, low-power, and
cost-e?ective 8-bit MCUs. They are perfect candidates to act as slave nodes on a One
Wire bus, especially when you need to extend the capabilities of simple One Wire sensors
by adding analog inputs and processing capabilities.

Key Bene?ts of an ATTiny One Wire Slave:

Minimal wiring: Only one communication line plus ground reduces complexity.

Custom sensor integration: ATTiny can read analog sensors through the
built-in

ADC and communicate results over One Wire.
Cost e?ciency: ATTiny chips are inexpensive and widely available.
3.

Low power consumption: Ideal for battery-powered or energy-harvesting
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applications.

Addressable nodes: Each ATTiny slave can have a unique One Wire address,
5.

enabling multi-node networks.

Setting Up the Hardware: ATTiny ADC and One Wire Interface

To build a Dallas One Wire ADC ATTiny slave, you?ll need a few essential components and
some wiring considerations.

Required Components

ATTiny microcontroller (e.g., ATTiny85, ATTiny13)

Analog sensor(s) compatible with ATTiny ADC input (e.g., potentiometer,

photoresistor)

Pull-up resistor (typically 4.7k?) for the One Wire data line

Power supply (3.3V or 5V depending on ATTiny and sensor requirements)

4.

Wiring to connect the One Wire bus, sensor input, and ground

Wiring Tips
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The One Wire bus requires a pull-up resistor on the data line to maintain the line at a logic
HIGH state when no device is pulling it LOW. The ATTiny?s ADC input pin should be
connected to the sensor?s output. Ensure that the sensor?s voltage range matches the
ADC input range of the ATTiny; otherwise, use voltage dividers or level shifters.

Because the One Wire protocol uses open-drain/open-collector communication, multiple
devices can share the same line without contention, making it ideal for sensor networks.
Programming the ATTiny as a One Wire Slave with ADC

Functionality

Implementing the One Wire protocol on an ATTiny requires careful programming to handle
timing-sensitive communication and ADC conversions.

Implementing One Wire Slave Protocol

While many Arduino libraries support One Wire communication as a master, implementing
a One Wire slave requires more intricate timing control since the slave must respond to
the master?s commands accurately.

Some options include:

Using existing One Wire slave libraries: There are open-source projects

providing One Wire slave implementations for ATTiny, though these may require
adaptation.

Custom bit-banging: Manually toggling 1/0O pins with precise timing to simulate
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One Wire slave behavior.

Utilizing hardware timers: ATTiny?s hardware timers can help manage timing-
3.

critical tasks e?ciently.

Reading ADC Values

The ATTiny?s built-in ADC can convert analog signals from sensors into digital values. After
receiving a read command from the One Wire master, the ATTiny performs an ADC

conversion on the speci?ed channel and transmits the result back over the One Wire bus.

Key points for ADC usage:

Con?gure the ADC reference voltage correctly (internal or external)

Select the appropriate ADC input channel

Perform multiple readings and average them if necessary to improve accuracy

Ensure the ADC conversion completes before sending data

4.

Software Tips for Reliable Communication

Because One Wire timing is strict, software reliability is paramount.

Optimizing Timing
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The One Wire slave must respond within microseconds to the master?s signals. Using
assembly language or highly optimized C code can help meet timing requirements.
Disabling interrupts during critical communication phases may prevent timing glitches.
Error Checking

Incorporate CRC (Cyclic Redundancy Check) calculations to verify data integrity. The One
Wire protocol often includes CRC for error detection, ensuring reliable data transfer even
in noisy environments.

Power Management

For battery-powered sensor nodes, implement low-power modes in the ATTiny when idle.
The One Wire bus can also supply parasite power to some devices, reducing external
power lines, but this requires careful design.

Practical Use Cases for Dallas One Wire ADC ATTiny Slave

This setup lends itself to various real-world applications where minimal wiring and
distributed sensing are desired.

Distributed Sensor Networks

Imagine a greenhouse monitoring system where multiple sensor nodes measure
temperature, humidity, soil moisture, or light intensity. Each node uses an ATTiny with
ADC inputs to digitize sensor readings and communicates over a shared One Wire bus,
minimizing wiring complexity.

Home Automation
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Smart home devices can utilize ATTiny-based One Wire slaves to monitor analog sensors
like potentiometers for dimmer switches or light sensors to adjust lighting based on
ambient conditions.

Industrial Monitoring

In environments where wiring must be minimal due to space or installation constraints,
Dallas One Wire ADC ATTiny slaves can collect analog data from sensors such as pressure
or gas detectors and report to a central controller.

Challenges and Considerations

While this approach is powerful, it?s important to be aware of potential challenges.
Limited Bandwidth

The One Wire bus is relatively slow compared to other communication protocols (12C, SPI).
For applications requiring fast data updates, it may not be ideal.

Timing Sensitivity

Implementing a reliable One Wire slave requires precise timing, which can be tricky on
small microcontrollers without hardware support.

Scalability

Although multiple slaves can share the bus, having too many devices may lead to signal
degradation or address con?icts. Proper bus design and termination resistors help

mitigate this.

Resources and Libraries to Get Started

To ease development, consider exploring these tools and libraries:
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OneWireSlave Library: Open-source projects implementing One Wire slave

functionality on AVR microcontrollers.

ATTiny ADC Examples: Sample code from Microchip and Arduino communities

demonstrating ADC usage on ATTiny.

AVR Timers and Interrupts: Understanding AVR hardware timers is essential for
3.

timing-critical One Wire communication.

Dallas/Maxim One Wire Documentation: O?cial datasheets and protocol
4.

speci?cations provide deep insights.

Harnessing these resources will accelerate your project development and help you build
robust Dallas One Wire ADC ATTiny slaves.

Leveraging a Dallas One Wire ADC ATTiny slave setup provides a neat and e?cient way to
collect analog sensor data over a single-wire communication bus. With a bit of
programming ?nesse and hardware know-how, you can create scalable, low-power sensor
networks that cater to a wide range of applications?from hobbyist projects to industrial
monitoring systems. The blend of the ATTiny?s ADC capabilities with the simplicity of the

One Wire protocol opens up exciting possibilities for streamlined sensor communication
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and control.

Question

Answer

What is the Dallas One Wire

protocol?

The Dallas One Wire protocol is a communication bus
system that uses a single data line and ground for
communication between devices, allowing multiple
peripherals to be connected using just one wire.

How can an ATtiny

microcontroller be used as a

One Wire slave device?

An ATtiny microcontroller can be programmed to
emulate a One Wire slave by implementing the One Wire
timing and communication protocol in ?rmware, allowing
it to respond to a One Wire master device.

What are common

applications for using an

ATtiny as a One Wire slave

ADC?

Common applications include remote sensor nodes

Vol. 2024, Issue 12
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where the ATtiny reads analog signals via its ADC and
communicates the measurements to a One Wire master
over a single data line.

Which ATtiny models are

suitable for implementing a

One Wire slave with ADC

functionality?

ATtiny models such as the ATtiny85, ATtiny84, and
ATtiny13 are popular choices due to their built-in ADCs,
su?cient memory, and ability to handle One Wire timing
requirements.

How do you handle timing

constraints when

implementing a One Wire

slave on an ATtiny?

Precise timing can be handled by using hardware timers
and carefully optimized assembly or C code to meet the
stringent timing requirements of the One Wire protocol.
Can the ATtiny ADC provide

accurate readings for One

Vol. 2024, Issue 12
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Wire sensor emulation?

Yes, the ATtiny ADC can provide su?ciently accurate
analog readings for many applications, especially when
proper calibration and noise reduction techniques are
applied.

What libraries are available

to implement Dallas One

Wire slave functionality on

an ATtiny?

While most One Wire libraries focus on master mode,
some community-developed libraries and code examples
exist for implementing One Wire slave mode on ATtiny
microcontrollers, often requiring custom modi?cations.
What challenges might arise

when using an ATtiny as a

One Wire slave ADC device?

Challenges include meeting the strict timing of the One
Wire protocol, limited memory and processing power,
ensuring noise-free ADC readings, and managing power
consumption in low-power applications.

Dallas One Wire ADC ATTiny Slave: An In-Depth Technical Overview

Vol. 2024, Issue 12
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dallas one wire adc attiny slave systems represent a fascinating intersection of
microcontroller technology and digital communication protocols. These systems leverage
the Dallas (Maxim Integrated) 1-Wire protocol to interface analog-to-digital converters
(ADC) embedded within ATTiny microcontrollers functioning as slave devices. This
con?guration is particularly appealing in embedded systems and sensor networks where
simplicity, low pin count, and cost-e?ectiveness are critical. This article provides a
thorough examination of the Dallas One Wire ADC ATTiny slave setup, exploring its
technical nuances, implementation challenges, and potential applications.
Understanding the Dallas One Wire Protocol

The Dallas 1-Wire protocol is a communication standard designed for low-speed data
exchange over a single data line plus ground. It is widely recognized for its simplicity,
requiring minimal wiring and enabling multiple slave devices to share the same bus.
Maxim Integrated?s DS18B20 temperature sensor is a well-known example of a device
utilizing this protocol. However, extending the 1-Wire concept beyond ?xed-function
sensors to programmable devices like ATTiny microcontrollers opens new possibilities.
Unlike traditional serial communication protocols such as SPI or 12C, 1-Wire combines
power and data on a single conductor. The master device initiates communication, while
slaves respond based on unique 64-bit ROM identi?ers. This addressing scheme allows
multiple slaves to coexist on one bus without con?ict, a feature essential for scalable

sensor arrays or distributed ADC systems.
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The Role of ATTiny Microcontrollers as 1-Wire Slaves

ATTiny microcontrollers, part of the AVR family from Atmel (now Microchip), are small,
cost-e?ective, and feature-rich embedded controllers. Their internal ADCs can sample
analog signals with reasonable precision, making them suitable for sensor interfacing.
When programmed to act as 1-Wire slaves, ATTiny devices perform analog-to-digital
conversion and communicate the results back to a 1-Wire master.

This approach o?ers several advantages:

Minimal Wiring: Only one data line is needed, reducing PCB complexity.

Scalability: Multiple ATTiny slaves can be connected on the same bus, each
with a

unique ID.

Programmability: Unlike ?xed-function 1-Wire devices, ATTiny slaves can be
3.

programmed for custom ADC sampling rates, calibration, or data formatting.

However, implementing a 1-Wire slave on an ATTiny is nontrivial. The 1-Wire protocol is
timing-sensitive, requiring precise bit-banging or hardware timers to meet strict timing
constraints. Additionally, since ATTiny MCUs are not inherently designed as 1-Wire slaves,
developers must implement the protocol stack in ?rmware, which adds complexity.

Implementing ADC Functionality on ATTiny for 1-Wire Communication
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The ADC subsystem within ATTiny microcontrollers typically o?ers 10-bit resolution with
selectable reference voltages. This allows for analog inputs ranging from 0 to the
reference voltage, with a quantization step of approximately 1 mV (if using a 1V
reference). The ATTiny ADC is versatile and supports single-ended or di?erential inputs.
In the context of a Dallas One Wire ADC ATTiny slave, the microcontroller periodically
samples an analog input and converts it into a digital value. This data is then formatted
into a 1-Wire-compatible response. The ?rmware must handle:

Detecting reset and presence pulses from the 1-Wire master.

Responding to ROM commands to identify the device.

Interpreting function commands to initiate ADC conversions or read data.

Transmitting ADC results bit by bit according to the timing protocol.

4.

These tasks require careful interrupt management and timing control to avoid missed or
corrupted data on the bus.

Comparing Dallas One Wire ADC ATTiny Slave to Dedicated 1-

Wire ADC Devices

While dedicated 1-Wire ADC devices exist (e.g., DS2450 from Maxim Integrated), they

often come at a higher cost and with ?xed functionality. Using an ATTiny as a 1-Wire ADC
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slave o?ers a customizable and cost-e?cient alternative, particularly for hobbyists or
specialized industrial applications.
Feature

Dedicated 1-Wire ADC Device
ATTiny as 1-Wire ADC Slave

Cost

Higher, due to integrated

specialized hardware

Lower, ATTiny MCUs are inexpensive and
widely available

Flexibility

Limited to prede?ned

functionality

Highly programmable for custom data
processing

Complexity

Plug-and-play

Requires ?rmware development and
testing

Performance Optimized for 1-Wire timing and
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ADC accuracy

Depends on ?rmware quality and ADC

settings

Challenges in Developing a Dallas One Wire ADC ATTiny Slave
Despite its advantages, developers face several challenges:

Timing Precision: Achieving the strict timing required by 1-Wire protocol using

software bit-banging can be di?cult on ATTiny devices with limited clock speeds.

Power Consumption: Maintaining low power consumption is harder when the
2.

microcontroller must continuously monitor the bus and perform ADC conversions.

Data Integrity: Ensuring accurate and error-free data transmission requires
robust

?rmware design, including handling line noise and bus contention.

Firmware Complexity: Implementing full 1-Wire slave functionality, including
ROM

commands and scratchpad memory emulation, demands signi?cant development
e?ort.
Practical Applications of Dallas One Wire ADC ATTiny Slave

Systems

Published by: www.etorkildson.com Page 16 of 31
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This con?guration is particularly useful in environments where wiring complexity must be
minimized but multiple sensors or analog inputs are needed. Examples include:
Environmental Monitoring Networks

Deploying multiple ATTiny-based 1-Wire ADC slaves to measure temperature, humidity, or
light intensity across a facility allows centralized data collection via a single 1-Wire

master. The low wiring overhead reduces installation costs and complexity.

Industrial Sensor Arrays

In manufacturing settings, monitoring various analog signals such as pressure or voltage
at di?erent points can be achieved with distributed ATTiny ADC slaves on a single bus,
simplifying maintenance and expansion.

DIY and Educational Projects

Hobbyists and educators bene?t from the accessibility and ?exibility of ATTiny
microcontrollers combined with the simplicity of the 1-Wire protocol to build custom

sensor networks and demonstrate embedded communication concepts.

Optimizing Performance and Reliability

To maximize the e?ectiveness of Dallas One Wire ADC ATTiny slave implementations, the
following strategies are recommended:

Use Hardware Timers: Leverage ATTiny?s internal timers to manage 1-Wire
timing

instead of pure software delays.
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Implement CRC Checks: Add cyclic redundancy checks to transmitted data to
2.

detect and correct errors.

Power Management: Utilize sleep modes between conversions to reduce power
3.

consumption.

Robust Bus Design: Incorporate proper pull-up resistors, shielding, and noise
4.

?ltering on the 1-Wire line.

These enhancements improve communication reliability and sensor accuracy, crucial for
professional or industrial-grade applications.

Exploring the combination of Dallas One Wire protocol with ATTiny microcontrollers as

ADC slaves reveals a versatile, low-cost approach to analog data acquisition in embedded
systems. While it requires signi?cant ?rmware expertise and attention to timing

constraints, the bene?ts of reduced wiring complexity, scalability, and programmability

make it an attractive option for a variety of projects and applications. As microcontroller
technology advances, such hybrid solutions are likely to grow in popularity, bridging the

gap between simple sensor interfaces and sophisticated embedded networks.

Dallas One Wire, ADC, ATtiny, One Wire Protocol, ATtiny Slave Device, One Wire Sensor,

ADC Reading, Microcontroller Communication, One Wire Network, Dallas Temperature
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Sensor

Programming Attiny85 With Arduino English Edition

programming attiny85 with arduino english edition

If you're venturing into the world of microcontrollers and DIY electronics, programming the ATtiny85
with an Arduino has become a popular and accessible approach. The ATtiny85 is a small,
inexpensive, and versatile 8-bit microcontroller from Atmel (now part of Microchip Technology). It
offers enough features for many simple projects, but programming it requires some setup. Using the
Arduino IDE as a programming tool simplifies the process, especially for beginners. In this
comprehensive guide, we'll explore how to program the ATtiny85 with an Arduino, step-by-step, in
the English edition.

Understanding the ATtiny85 Microcontroller

Before diving into the programming process, it?s essential to understand what the ATtiny85 is and
why it?s a popular choice among hobbyists and makers.

Key Features of ATtiny85

- 8-bit AVR RISC architecture

- 8 KB Flash memory for program storage

- 512 bytes RAM

- 6 1/0 pins

- Built-in EEPROM (512 bytes)

- Internal oscillator (8 MHz default, can be upgraded to 20 MHz)
- Low power consumption

- Small form factor (8-pin DIP, TQFP, or SOIC packages)

Why Use the ATtiny85?

- Compact size suitable for space-constrained projects

- Cost-effective, typically less than a dollar

- Suitable for simple automation, sensors, blink LEDs, or custom modules

- Can be programmed using the Arduino IDE, making it accessible for beginners



DALLAS ONE WIRE ADC ATTINY SLAVE Academic PDF Vol. 2024, Issue 12

Preparing Your Workspace: Necessary Hardware and Software

To program the ATtiny85 using an Arduino, you will need some specific hardware components and
software tools.

Hardware Required

- An Arduino board (Uno, Nano, or others)

- ATtiny85 microcontroller (8-pin DIP or compatible package)

- Breadboard and jumper wires

- 10 pF capacitor (optional but recommended)

- External 5V power supply (if not powering via Arduino)

- Programming tools (optional: ISP programmer if not using Arduino as a programmer)

Software Needed

- Arduino IDE (latest version recommended)
- ATtiny85 core libraries for Arduino (can be installed via Boards Manager or manually)
- USB drivers for your Arduino board

Step-by-Step Guide to Programming ATtiny85 with Arduino

This section provides a detailed step-by-step process to help beginners successfully upload code to
the ATtiny85 using an Arduino as an ISP programmer.

1. Install the Arduino IDE and Necessary Libraries

- Download the latest Arduino IDE from the official website.
- Launch the IDE and open it.

- To program ATtiny85, install the "ATTinyCore" package:
- Go to File > Preferences

- In the "Additional Boards Manager URLs" field, add:

“https://raw.githubusercontent.com/damellis/attiny/ide-1.8.x-1.0.5/package_damellis_attiny index.jso
"

(or a more recent URL if available)
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- Navigate to Tools > Board > Boards Manager
- Search for "attiny” or "ATTinyCore"
- Install the package

2. Connect the Arduino as an ISP Programmer

- Use your Arduino Uno as an ISP programmer.

- Connect Arduino to your computer via USB.

- Connect the Arduino to the ATtiny85 as follows:

- Arduino Digital Pin 10 ? RESET (pin 1 of ATtiny85)

- Arduino Digital Pin 11 ? MOSI (pin 5)

- Arduino Digital Pin 12 ? MISO (pin 6)

- Arduino Digital Pin 13 ? SCK (pin 7)

- Connect power supply (5V and GND) to the ATtiny85.

3. Prepare the Arduino as an ISP

- Open the Arduino IDE.

- Load the "ArduinolSP" sketch:

- Go to File > Examples > 11.ArduinolSP > ArduinolSP

- Upload this sketch to your Arduino board.

- Once uploaded, your Arduino is configured as an ISP programmer.

4. Configure the Arduino IDE for ATtiny85

- Select the correct board:

- Go to Tools > Board > ATtinyCore > ATtiny25/45/85

- Choose the ATtiny85 processor:

- Tools > Processor > ATtiny85

- Select the clock frequency (commonly 8 MHz or 20 MHz):
- Tools > Clock > 8 MHz (internal)

- Select the programmer:

- Tools > Programmer > Arduino as ISP

5. Burn the Bootloader (Set Fuses)

- To configure the fuse bits for your clock and features:
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- Click Tools > Burn Bootloader
- This step sets the fuse bits accordingly, enabling proper operation.

6. Upload Your Sketch to ATtiny85

- Write or open your Arduino sketch.

- Change the board settings to ATtiny85.

- Verify the code.

- Upload the sketch:

- Click Sketch > Upload Using Programmer or press Ctrl + Shift + U
- Wait for the upload to complete.

7. Testing Your Microcontroller
- Disconnect the Arduino from the ATtiny85 circuit.
- Power the ATtiny85 via a 5V supply.

- Connect LEDs, sensors, or other components as needed.
- Verify your code runs as expected.

Sample Projects Using ATtiny85 Programmed via Arduino

Once you've successfully programmed your ATtiny85, you can explore various projects. Here are a
few popular ideas:

1. Blinking LED
- A simple test to verify correct programming.
- Connect an LED with a resistor (2207?) to one of the I/O pins.
- Upload a blink sketch modified for ATtiny85.
2. Light-Activated Switch
- Use a photoresistor to turn on an LED when ambient light drops.

- Perfect for basic light sensing projects.

3. Temperature Sensor
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- Connect a thermistor to the ATtiny85.
- Read values via ADC and display or trigger actions.

4. Remote Control or RF Projects

- Use the ATtiny85 as a receiver or transmitter for simple RF communication.

Tips and Troubleshooting

Common Issues and Solutions

- Problem: Arduino IDE cannot detect the ATtiny85.

- Solution: Ensure correct board and processor selections.

- Problem: Upload fails during "Burn Bootloader."

- Solution: Double-check wiring, reset connections, and fuse settings.
- Problem: The program runs but the LED doesn?t blink.

- Solution: Verify the pin numbers and circuit connections.

Additional Tips

- Always use a capacitor (10 uF) between RESET and GND on your Arduino to prevent unwanted
resets during programming.

- Use a dedicated programmer if you plan to do frequent programming or mass production.

- Consider using a breadboard for prototyping before soldering onto a PCB.

Advantages of Using Arduino to Program ATtiny85

- Cost-effective and accessible method.

- No need for specialized programmers.

- Easy to switch between projects.

- Leverages familiar Arduino IDE environment.
- Large community support and tutorials.

Conclusion

Programming the ATtiny85 with an Arduino in the English edition is a straightforward process that
opens up a world of possibilities for small, efficient, and low-cost microcontroller projects. By setting
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up Arduino as an ISP programmer, installing the appropriate libraries, and following the step-by-step
instructions, beginners and experienced makers alike can quickly get started with ATtiny85
programming. Whether you're building simple LED projects, sensors, or automation modules, the
ATtiny85 is a versatile choice that, when combined with Arduino programming techniques, offers a
robust platform for creative electronics.

Embark on your microcontroller journey today by mastering how to program the ATtiny85 with
Arduino, and bring your innovative ideas to life!

Keywords: ATtiny85, Arduino, programming, ISP, microcontroller, DIY electronics, Arduino IDE,
embedded systems, hobby projects

Programming ATtiny85 with Arduino (English Edition): A Comprehensive Guide

In the increasingly interconnected world of electronics and embedded systems, microcontrollers like
the ATtiny85 have gained significant popularity among hobbyists, educators, and even professional
developers. Known for their small size, low power consumption, and affordability, ATtiny85
microcontrollers are ideal for compact projects, wearables, and 10T devices. However, programming
these tiny chips can initially seem daunting, especially for beginners. This is where the Arduino
ecosystem, renowned for its user-friendly interface and extensive community support, becomes an
invaluable tool. Combining the power of Arduino with ATtiny85 opens up a world of
possibilities?allowing users to develop sophisticated projects without the need for complex hardware
or software setups.

This article aims to provide a detailed, analytical overview of how to program ATtiny85
microcontrollers using Arduino, covering everything from hardware requirements and setup
procedures to advanced programming techniques and troubleshooting tips. Whether you are a
novice or an experienced developer, this comprehensive guide will help you harness the potential of
ATtiny85 with the accessible and versatile Arduino environment.

Understanding the ATtiny85 Microcontroller
What is the ATtiny85?

The ATtiny85 is part of Atmel?s AVR family of microcontrollers, now owned by Microchip
Technology. It features an 8-bit RISC architecture, with a modest 8 KB of programmable flash
memory, 512 bytes of SRAM, and 6 I/O pins. Despite its compact size, the ATtiny85 supports a
variety of peripherals including timers, ADC, PWM outputs, and serial communication interfaces,
making it suitable for simple automation tasks, sensor data acquisition, and control systems.

Why Choose ATtiny85?
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- Small Form Factor: Perfect for projects with size constraints.

- Low Power Consumption: Ideal for battery-powered applications.

- Cost-Effective: Very affordable, making it suitable for mass deployment.

- Adequate Functionality: Supports essential features like PWM, ADC, and EEPROM.

Limitations to Consider

While the ATtiny85 is versatile, it has limitations compared to larger microcontrollers like the Arduino
Uno or Mega:

- No hardware USB interface (requires external programming).

- Limited number of 1/0 pins.

- No native support for complex communication protocols like Ethernet or Wi-Fi.
- Limited programming environment, necessitating external tools or bootloaders.

Hardware Requirements for Programming ATtiny85 with Arduino

To program the ATtiny85 using an Arduino board, you need a few essential hardware components:

- Arduino Board (Uno, Nano, or Mega): Acts as a programmer.

- ATtiny85 Microcontroller: The target chip.

- Breadboard and Jumper Wires: For connections.

- Optional: External Power Supply: For powering the ATtiny85.

- Resistors: Typically 10k? for reset pull-up.

- Capacitors: 10?F capacitor between RESET and GND on the Arduino (for stability during
programming).

Basic Setup Diagram:

Arduino Pin | ATtiny85 Pin
______________ [E—————
5V |VvCC

GND | GND
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Pin 13 | SCK
Pin 11 | MOSI
Pin 12 | MISO

Reset (Pin 10 on Arduino) | RESET (Pin 1 on ATtiny85)

Note: The connections may vary depending on your specific setup and whether you are using an
ISP (In-System Programming) method.

Preparing the Arduino Environment

Installing the Arduino IDE

If you haven't already, download and install the latest version of the Arduino IDE from the official
website. The IDE provides the necessary tools and libraries to upload code to both Arduino boards
and external microcontrollers like the ATtiny85.

Adding ATtiny85 Support via Boards Manager

By default, Arduino IDE does not support programming ATtiny85. To enable this, you need to install

third-party cores:

- Open the Arduino IDE.
- Navigate to File > Preferences.
- In the "Additional Boards Manager URLs" field, add the following URL.:

https://raw.githubusercontent.com/damellis/attiny/ide-1.6.x-1.8.x/package_damellis_attiny_index.jso
n

(For newer versions, other cores such as "ATTinyCore" by Spence Konde can be used:
https://github.com/SpenceKonde/ATTinyCore)
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- Click "OK."
- Go to Tools > Board > Boards Manager.
- Search for "ATtiny" and install the preferred core package.

Configuring Arduino as an ISP Programmer
Why Use Arduino as an ISP?

Programming an ATtiny85 directly via a standard Arduino sketch is not possible because the
ATtiny85 does not have a USB interface. Instead, Arduino can act as an ISP (In-System
Programmer), transmitting the compiled code to the ATtiny85 via SPI.

Setting Up Your Arduino as an ISP

- Connect your Arduino to your computer via USB.
- Open the Arduino IDE.
- Load the "ArduinolSP" sketch:

- Go to File > Examples > 11.ArduinolSP > ArduinolSP.

- Upload this sketch to your Arduino board.

- Connect the Arduino to the ATtiny85 using the wiring diagram previously described.

- Add a 10?F capacitor between RESET and GND on the Arduino to prevent auto-reset during
programming (optional but recommended).

Programming the ATtiny85: Step-by-Step Process
1. Selecting the Correct Board and Processor Settings

In the Arduino IDE:

- Go to Tools > Board and select the appropriate ATtiny85 core (e.g., "ATtiny25/45/85").

- Set the processor to ATtiny85.

- Choose the clock frequency (e.g., 8 MHz, 1 MHz). The default is usually 8 MHz, but you can
change it based on your project requirements.

- Select the Programmer as Arduino as ISP.
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2. Burning the Bootloader

This step configures the ATtiny85?s fuse bits to match the selected clock and settings:
- Go to Tools > Burn Bootloader.
- Wait for confirmation that the bootloader has been burned successfully.

3. Uploading Your Sketch

- Write or load your Arduino sketch.

- Upload it via Sketch > Upload Using Programmer.

- The code will compile and transfer to the ATtiny85 through the Arduino ISP setup.
Note: If you want to test, start with simple sketches like blinking an LED connected to an 1/O pin.
Programming Examples and Projects
Simple Blink Program
~epp
// Blink an LED on pin 0 of ATtiny85
void setup() {

pinMode(0, OUTPUT);

void loop() {
digitalWrite(0, HIGH);
delay(500);
digitalWrite(0, LOW);

delay(500);
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Note: Ensure the LED's longer leg (anode) is connected to pin 0 through a current-limiting resistor,
and the shorter leg (cathode) to GND.

Sensor Input and Output Control

You can expand projects by connecting sensors (like temperature or light sensors) to the
ATtiny85?s ADC pins and controlling outputs like motors or displays.

Advanced Techniques
- Using Low Power Modes: For battery-powered projects.

- Custom Bootloaders: To optimize startup times.
- Using External Crystals: For more accurate timing.

Troubleshooting Common Issues
Programming Failures
- Check wiring connections thoroughly.
- Ensure that the capacitor between RESET and GND on Arduino is in place.
- Verify that the correct board and processor are selected.
- Confirm that the correct port and programmer are chosen.
Fuses and Bootloader Problems
- Incorrect fuse settings can disable programming or cause the chip to run at unintended speeds.
- Re-burning the bootloader can reset fuse bits to default.
Power and Signal Integrity
- Use a stable power supply.

- Keep wiring short and shielded if necessary.
- Use a 107?F capacitor across RESET and GND if facing unstable programming.
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Pros and Cons of Using Arduino to Program ATtiny85

Pros:

- Cost-effective and accessible.

- Leverages a large community and extensive tutorials.

- No need for specialized programmers.

- Supports multiple clock configurations and fuse settings.

Cons:

- Requires additional setup and wiring.

- Limited programming speed compared to dedicated programmers.
- Slightly complex initial setup for beginners.

- Limited debugging options.

Conclusion and Future Outlook

Programming the ATtiny85 with Arduino represents an elegant fusion of simplicity and power,
democratizing embedded development for enthusiasts and professionals alike. While the process
involves a few preparatory steps?like setting up the Arduino as an ISP and configuring fuse bits?the
overall approach remains accessible thanks to the extensive support community and open-source
tools. As microcontroller technology continues to evolve, and with the advent of more sophisticated
development cores, the integration

QuestionAnswer Can | program the ATtiny85 using an Arduino as an ISP programmer? Yes, you
can program the ATtiny85 using an Arduino as an ISP (In-System Programmer) by uploading the
ArduinolSP sketch and connecting the correct pins between the Arduino and ATtiny85. What are the
essential components needed to program the ATtiny85 with Arduino? You need an Arduino board
(like Uno), the ATtiny85 chip, a breadboard, jumper wires, a 10uF capacitor (for ArduinolSP), and a
10-20 pin socket or breadboard for the ATtiny85. How do | prepare the Arduino IDE to program the
ATtiny85? You need to install the ATtiny85 core via the Boards Manager using the 'ATTinyCore'
package or similar, then select the ATtiny85 board, configure the clock settings, and choose the
correct programmer (Arduino as ISP). What is the typical pinout connection between Arduino and
ATtiny85 for programming? Connect Arduino pins to ATtiny85 as follows: Arduino pin 10 to RESET,
pin 11 to MOSI, pin 12 to MISO, pin 13 to SCK, and GND to GND, VCC to VCC, with a 10uF
capacitor between Arduino reset and GND during programming. How can | upload my sketch to the
ATtiny85 using Arduino IDE? Select the ATtiny85 board, connect your Arduino as an ISP, then use
the 'Upload Using Programmer" option in the IDE to upload your sketch directly to the ATtiny85.
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What are common issues faced when programming ATtiny85 with Arduino and how to troubleshoot?
Common issues include incorrect wiring, wrong board or processor selection, and capacitor
problems. Troubleshoot by double-checking connections, ensuring the correct core is installed, and
resetting the Arduino during programming. Can | use the Arduino IDE to program ATtiny85 for
projects like blinking LEDs or sensors? Yes, once properly configured, you can upload sketches
such as blinking LEDs, sensor readings, or other simple programs to the ATtiny85 using the Arduino
IDE. Is it possible to modify the clock speed of the ATtiny85 when programming with Arduino? Yes,
you can change the clock speed by selecting different fuse settings during programming, which may
require additional tools or commands to set the internal or external clock configuration.

Related keywords: ATtiny85 programming, Arduino IDE ATtiny85, ATtiny85 tutorial, programming

ATtiny85 with Arduino, ATtiny85 setup, Arduino to ATtiny85, ATtiny85 bootloader, ATtiny85 fuse
settings, programming ATtiny85 step-by-step, Arduino ATtiny85 projects
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