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The Kenwood TS 520S is a beloved HF transceiver among amateur radio operators, known for its capability,
reliability, and vintage charm. However, one of the challenges faced by users is the limited display
functionality, which makes it difficult to read frequency information quickly and accurately. Fortunately,
with the advent of affordable microcontrollers like Arduino, enthusiasts can create custom frequency
displays to enhance the user experience. This article will explore the process of building an Arduino frequency
display for the Kenwood TS 520S, including the necessary components, wiring, programming, and
troubleshooting tips.

Understanding the Kenwood TS 520S

The Kenwood TS 520S is a hybrid HF transceiver that operates in the amateur radio bands from 160 meters to
10 meters. It features a superheterodyne receiver and a solid-state transmitter, making it a versatile choice for
both newcomers and seasoned operators. However, its analog frequency display can be challenging to read,
especially in low-light conditions or during fast-paced operations.

Key Features of the TS 520S

- Frequency Range: Covers 160m to 10m amateur bands.
- Modes: SSB, CW, and AM operation.
- Built-in Power Supply: Simplifies the setup process.
- Analog Display: Traditional dial with limited visibility.

While the TS 520S has many admirable features, its analog frequency display lacks the precision and ease of
reading found in modern digital displays. This limitation has led radio enthusiasts to seek innovative solutions,
such as integrating an Arduino-based frequency display.

Components Required

To create an Arduino frequency display for the Kenwood TS 520S, several components are necessary. Here is a
comprehensive list:

Essential Components

1. Arduino Board: An Arduino Uno or Nano will suffice.
2. LCD Display: A 16x2 or 20x4 LCD display (I2C interface is preferable for simplicity).
3. Frequency Counter Module: Such as the 74HC4040 or similar IC, which can count pulses.
4. Buzzer (optional): For audible feedback on frequency changes.
5. Breadboard and Jumper Wires: For prototyping the circuit.
6. Power Supply: Ensure that the Arduino is powered correctly, either via USB or an external power supply.
7. Soldering Tools: If a more permanent solution is desired.



Additional Components (Optional)

- Potentiometer: For adjusting brightness on the LCD.
- Enclosure: To house the Arduino and display for a professional look.
- Push Buttons: For manual control over frequency settings.

Wiring the Components

Once you have gathered all the necessary components, the next step is to wire them together. The wiring
diagram may vary depending on the specific components used, but here is a general guide:

Basic Wiring Instructions

1. Connect the LCD Display:
- Connect the VCC pin of the LCD to the 5V pin on the Arduino.
- Connect the GND pin of the LCD to the GND pin on the Arduino.
- Connect the SDA and SCL pins of the LCD to the corresponding pins on the Arduino (A4 and A5 on an Uno).

2. Connect the Frequency Counter:
- Connect the output pin of the Kenwood TS 520S's IF output (usually around 455 kHz) to the input pin of
the frequency counter module.
- Connect the frequency counter output to a digital pin on the Arduino.

3. Optional Components:
- If using a buzzer, connect one terminal to the Arduino and the other to GND.
- Connect any push buttons to the digital pins on the Arduino, using pull-up resistors if necessary.

It is essential to refer to the specific datasheets and manuals for each component to ensure proper connections
and functionality.

Programming the Arduino

With the hardware wired, the next step is programming the Arduino to read the frequency and display it on the
LCD. The programming environment for Arduino is user-friendly and widely supported.

Basic Code Structure

The following is a simplified outline of the code structure:

```cpp
include
include

LiquidCrystal_I2C lcd(0x27, 16, 2); // Adjust the I2C address as needed

volatile long frequency = 0;

void setup() {
lcd.begin();



lcd.backlight();
pinMode(FREQUENCY_PIN, INPUT); // Replace with actual pin number
attachInterrupt(digitalPinToInterrupt(FREQUENCY_PIN), countFrequency, RISING);
}

void loop() {
// Update the display every second
lcd.setCursor(0, 0);
lcd.print("Frequency: ");
lcd.print(frequency);
lcd.print(" Hz");
delay(1000);
}

void countFrequency() {
frequency++;
}
```

Code Explanation

- Libraries: The `Wire.h` and `LiquidCrystal_I2C.h` libraries facilitate communication with the LCD display.
- Global Variables: A variable `frequency` is defined to hold the count of frequency pulses.
- Setup Function: Initializes the LCD and sets up the interrupt for counting pulses.
- Loop Function: Regularly updates the LCD display with the current frequency.
- Interrupt Function: Increments the frequency variable each time a pulse is detected.

Testing and Calibration

After programming the Arduino, it's essential to test the setup and calibrate it for accuracy.

Testing Steps

1. Power Up: Connect the Arduino to power and ensure the LCD lights up.
2. Check Connections: Verify that all connections are secure and correctly configured.
3. Frequency Measurement: Tune the Kenwood TS 520S to a known frequency (e.g., a local station or a
frequency generator).
4. Compare Readings: Check the frequency displayed on the Arduino against the TS 520S dial. Adjust the
counting method or code if discrepancies are observed.

Troubleshooting Common Issues

Even with careful setup, users may encounter issues. Here are some common problems and solutions:

- No Display on LCD:
- Check the power connections and ensure the I2C address matches the one in the code.

- Inaccurate Frequency Readings:
- Verify the connections to the frequency counter, and ensure that the correct output pin from the TS 520S is
being used.



- Intermittent Display Updates:
- Ensure that the interrupt service routine is not overloaded; consider debouncing any buttons or signals.

Conclusion

Building an Arduino frequency display for the Kenwood TS 520S HF ham radio is a rewarding project that
enhances the functionality and usability of this classic transceiver. By leveraging affordable and accessible
technology like Arduino, radio enthusiasts can create custom solutions tailored to their needs. Once
constructed, this frequency display not only improves readability but also adds a modern touch to a vintage
radio setup. With the right components, programming, and troubleshooting, you can successfully integrate an
Arduino display that will serve you well for many years to come.

Frequently Asked Questions

What is an Arduino frequency display and how can it be integrated with the
Kenwood TS 520S HF ham radio?

An Arduino frequency display is a project that uses an Arduino microcontroller to read and display the
frequency of a radio. To integrate it with the Kenwood TS 520S, you can connect the Arduino to the radio's
output signals using appropriate circuitry to capture the frequency data and display it on an LCD or LED
screen.

What components are necessary to build an Arduino frequency display for
the Kenwood TS 520S?

To build an Arduino frequency display for the Kenwood TS 520S, you will need an Arduino board (like Uno or
Nano), an LCD or OLED display, a rotary encoder for tuning, resistors, and connecting wires. Optionally, you
might include a power supply if you're looking for a more portable solution.

Are there any existing libraries or code examples for creating an Arduino
frequency display for the Kenwood TS 520S?

Yes, there are several libraries available on platforms like GitHub that can help you set up an Arduino
frequency display. Libraries like 'RadioLib' or 'LiquidCrystal' can be particularly useful. Searching for
'Arduino Kenwood TS 520S frequency display' will yield code examples and project guides.

What are some common challenges when building an Arduino frequency
display for HF radios like the Kenwood TS 520S?

Common challenges include accurately capturing the frequency information from the radio, ensuring proper
display updates, handling noise in the signal, and interfacing the Arduino with the radio's circuitry without
causing interference.

Can I customize the Arduino frequency display to show additional
information apart from frequency?

Yes, you can customize the display to show additional information such as signal strength, mode (SSB, AM,
CW), and even memory channel settings by modifying the code and adding more sensors or input methods.



Is it possible to use the Arduino frequency display with other HF radios
besides the Kenwood TS 520S?

Absolutely! While the integration specifics may vary, the basic principles of using an Arduino to read frequency
data can be adapted to other HF radios. You would need to understand the output signals of the specific radio
model and adjust the connections and code accordingly.
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