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1. INTRODUCTION

Thank you for choosing the eMagTech DIY FM Transmitter Kit (Model: RF-02FM). This kit provides a hands-on
experience in assembling a low-power wireless FM transmitter module. Designed for hobbyists, students, and enthusiasts,
it allows for audio signal transmission within the 88-108MHz frequency range, making it ideal for wireless microphone
applications or other personal audio broadcasting projects.
This manual will guide you through the assembly process, operation, and maintenance of your FM transmitter kit.

2. SAFETY INFORMATION

Please read and understand all safety instructions before beginning assembly. Improper handling of electronic
components or tools can result in injury or damage to the product.

Power Supply: Use only a DC 3-6V power supply. Exceeding this voltage range can damage the components.

Soldering Safety: Always work in a well-ventilated area when soldering. Use appropriate safety gear, such as
safety glasses, to protect your eyes from solder splashes. Avoid inhaling solder fumes.

Component Polarity: Pay close attention to the polarity of electrolytic capacitors, diodes, and transistors. Incorrect
polarity can lead to component failure.

Static Electricity: Handle electronic components with care to avoid damage from static discharge.

Tools: Ensure all tools (soldering iron, wire cutters, etc.) are in good working condition and used properly.

Children: This kit contains small parts and requires soldering. Keep out of reach of small children.

3. PACKAGE CONTENTS

Before starting assembly, verify that all components listed below are present in your kit. Refer to the image below for a
visual representation of the components.
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Figure 3.1: Overview of all components included in the kit.

1x RF-02FM Printed Circuit Board (PCB)

Resistors (various values: 10K, 4.7K, 100K, 22K, 470, 100R)

Capacitors (various values: 104P, 100uF, 10P, 30P, 68P, 101P, 102P)

Transistors (9014, 9018)

Inductors (coils: L1, L2, L3, L4)

1x Electret Microphone

1x 3.5mm Audio Input Jack

1x DC Power Input Jack

1x Red LED

1x Red Antenna Wire

4. SETUP AND ASSEMBLY

Follow these steps carefully to assemble your FM transmitter. It is recommended to solder components from smallest to



largest, and to pay close attention to component markings and PCB labels.

4.1. Prepare the PCB

Examine the RF-02FM PCB. Note the component labels (R for resistors, C for capacitors, Q for transistors, L for
inductors, etc.) and their corresponding positions. The PCB dimensions are approximately 53mm x 40mm.

Figure 4.1: RF-02FM PCB with dimensions.

4.2. Solder Resistors

Identify the resistors by their color codes or printed values. Insert each resistor into its designated position (R1, R2, R3,
etc.) on the PCB. Bend the leads on the underside to hold them in place, then solder and trim excess leads.

R1, R2, R3, R4, R5, R6, R7, R8, R9, R10, R11, R12, R13, R14, R15

4.3. Solder Capacitors

Solder the ceramic capacitors (non-polarized) and the electrolytic capacitor (polarized). For the electrolytic capacitor (C15,
100uF), ensure the longer lead (positive) matches the '+' marking on the PCB, and the shorter lead (negative) matches
the '-' marking.

C1, C2, C3, C4, C5, C6, C7, C8, C9, C10, C11, C12, C13, C14, C15

4.4. Solder Transistors and LED

Carefully insert the transistors (Q1, Q2, Q3) into their respective positions, matching the flat side of the transistor to the
outline on the PCB. Solder them in place. For the LED (L1), ensure the longer lead (anode) goes into the hole marked '+'
or the square pad, and the shorter lead (cathode) goes into the round pad.



Figure 4.2: Partially assembled PCB with soldered components.

4.5. Solder Inductors (Coils)

Insert the pre-wound coils (L1, L2, L3, L4) into their designated spots. Ensure they are seated properly before soldering.

4.6. Solder Jacks and Microphone

Solder the 3.5mm audio input jack (AUDIO IN) and the DC power input jack (DC3-6V) to their respective positions. Ensure
they are flush with the PCB. Solder the electret microphone (MIC) to its designated pads, observing polarity if indicated
(usually a small '+' or a different shaped pad for positive).



Figure 4.3: Audio and DC power input jacks.

4.7. Connect Antenna

Solder the red antenna wire to the pad labeled "ANT" on the PCB. The length of the antenna can affect transmission
range and clarity. A length of approximately 75cm (around 1/4 wavelength for 100MHz) is a good starting point, but can
be adjusted for optimal performance.

5. OPERATING INSTRUCTIONS

Once assembled, your FM transmitter is ready for use. Follow these steps to operate the module:

1. Power Connection: Connect a DC 3-6V power supply to the DC power input jack. Observe the LED indicator; it
should light up, indicating power is supplied.

2. Audio Input:

Microphone: If using the built-in microphone, simply speak into it.



External Audio: Connect an external audio source (e.g., MP3 player, phone) to the 3.5mm audio input jack
using an appropriate cable.

3. Tuning a Receiver: Turn on an FM radio receiver (e.g., a portable FM radio, car radio) and tune it to a clear
frequency between 88-108MHz. Slowly scan the frequency range until you pick up the signal from your transmitter.
The exact frequency may vary slightly based on component tolerances and environmental factors.

4. Transmission Range: The typical transmission range is 5-50 meters, depending on obstacles, antenna tuning, and
receiver sensitivity.

Figure 5.1: Example of the FM transmitter module used with a headset microphone.

6. MAINTENANCE

The eMagTech DIY FM Transmitter Kit requires minimal maintenance. Follow these guidelines to ensure its longevity:

Cleaning: Use a soft, dry cloth to clean the PCB and components. Avoid using liquids or abrasive cleaners.

Storage: Store the assembled module in a dry, dust-free environment when not in use.



Inspections: Periodically inspect solder joints for any signs of cracking or corrosion, especially if the module is
frequently handled or moved.

Power Off: Always disconnect the power supply when the module is not in use or during any maintenance.

7. TROUBLESHOOTING

If you encounter issues with your FM transmitter kit, refer to the following troubleshooting tips:

Problem Possible Cause Solution

No power / LED not lighting
up

Incorrect power supply voltage.

Power supply not connected properly.

LED soldered with incorrect polarity.

Short circuit on PCB.

Verify power supply is DC 3-6V.

Ensure power jack is fully inserted.

Check LED polarity and re-solder if necessary.

Inspect PCB for solder bridges or misplaced
components.

No audio transmission /
Weak signal

Incorrect component
placement/soldering.

Microphone or audio jack not
connected properly.

Antenna not connected or too short.

Receiver not tuned to correct
frequency.

Audio input level too low.

Double-check all solder joints and component
orientations.

Ensure microphone and audio jack are
securely soldered.

Verify antenna connection and try a longer
antenna wire.

Scan the entire 88-108MHz range on your FM
receiver.

Increase volume of external audio source.

Distorted audio

Audio input level too high (overdriving).

Poor power supply filtering.

Interference from other electronic
devices.

Reduce volume of external audio source.

Ensure electrolytic capacitor (C15) is correctly
installed.

Move transmitter away from other electronics.

8. SPECIFICATIONS

Model Number 973-EL (RF-02FM Module)

Operating Voltage DC 3-6V

Operating Current 5-15mA

Transmission Frequency 88-108MHz

Transmission Distance 5-50m (depending on environment)

Audio Input -15dB (max)

Item Weight 0.704 ounces (approx. 20g)

Package Dimensions 3.94 x 3.54 x 0.79 inches

9. CUSTOMER SUPPORT



For further assistance or inquiries regarding your eMagTech DIY FM Transmitter Kit, please contact eMagTech customer
support through the platform where you purchased the product. Provide your model number (973-EL) and a detailed
description of your issue for prompt assistance.
We are committed to providing quality products and support for your DIY electronics projects.

© 2025 eMagTech. All rights reserved.
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