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DECODING DTMF TONES 
How can we measure the frequencies present in a sound? How can we use this information?  

Objectives 
• Learn how to use a fast Fourier transform (FFT) to find the frequencies present in a sound. 

• Discover the code used to make touch tone phone sounds. 

• Learn why they are known as dual tone multi-frequency (DTMF) tones 

Materials and Equipment 
• Data collection system • Phone 
• Wireless Sound Sensor  

Safety 
Follow regular laboratory safety precautions. 

Procedure 

1. Start the data collection software and connect it to the wireless sound sensor. 

2. Create a FFT display and select Sound Wave for the vertical axis. 

3. Change the collection mode from Continuous to Fast Monitor Mode. 

4. Change the horizontal axis range so that it displays 0 - 2000 Hz. 

5. Make sure the sound is turned all the way up on the phone and display its numeric keypad. 

6. Place the sound sensor and the phone on the 
table so that the phones' speaker is next to the 
sound sensor's microphone. See Figure 1. 

7. Click Monitor, then press and hold the "1" key. It 
helps to have one person press the "1" key while 
another clicks on Monitor. The frequencies present in 
the tone and their relative intensity is displayed as a 
bar graph. When you see 2 large spikes, click Stop. Try again if the signal disappeared before 
Stop was clicked. 

8. Use the tools of the data collection software to find the frequency of each of the 2 spikes and 
record them in Table 1 for the "1" key. 

9. Repeat steps 7-8 for the other keys on the numeric keypad including * and #. When using the 
Fast Monitor Mode, the data from different runs will not be automatically saved. You can use the 
"create data set from active traces" tool of the data collection software to save each FFT display 
for comparison if needed. 

Figure 1 
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Table 1: DTMF Frequencies 
Frequency 

(Hz) 
Frequency 

(Hz) 
Frequency 

(Hz) 
1   ________ 
     ________ 

2   ________ 
     ________ 

3   ________ 
     ________ 

4   ________ 
     ________ 

5   ________ 
     ________ 

6   ________ 
     ________ 

7   ________ 
     ________ 

8   ________ 
     ________ 

9   ________ 
     ________ 

*   ________ 
     ________ 

0   ________ 
     ________ 

#   ________ 
     ________ 

10. Have one of your lab partners or a person from another group collect data when pressing a key 
while you are not looking. Use the data in Table 1 to determine what key was pressed. Take 
turns until everyone in your group can determine what key was pressed using the data in the 
FFT display and Table 1. 

Questions and Analysis 

1. Study the data in Table 1. Is there a pattern to how the frequencies are assigned to each key? 
Describe any patterns you notice below. 

 

2. The tones coming from the phone when a key is pressed are called DTMF tones. DTMF stands 
for dual tone, multi-frequency. Explain why they are described this way. 

 

3. Another group decides to use 2 phones to press 2 different keys at the same time. Will they be 
able to always determine what 2 keys were pressed? Explain your answer below. If you aren't 
sure, try picking 2 numbers and using the resulting frequencies to test out your explanation. 

 

4. A fast Fourier transform or FFT is a numerical technique used to analyze complex signals to 
determine their underlying simplicity. The modern version was developed to look at data from 
seismographs to see if there were signals from nuclear bomb blasts. That same algorithm was 
used by the data collection software to find the 2 frequencies in a DTMF tone. It also can show 
what frequencies are present in other sounds. Try saying a short word such as "Test" into the 
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sound sensor. Notice what main frequencies are present. You may have to adjust the vertical 
axis scale to see all the data. Write the top 5 down below. Will your lab partners have the same 
pattern of frequencies? Try it out. Describe what you found out below. 

5. Criminal court trials sometimes use recordings of plaintiffs speaking as evidence. How might 
they use FFTs to prove the recording is that of the plaintiff? Explain below, your response to 
question 4 might be of help. 

 

6. DTMF tones are used to send digital data (0-9 , *, #) over voice communication connections. For 
example, when you call a doctor's office and get their voicemail system you are asked to respond 
by pressing the key that corresponds to your choice on the menu. DTMF tones are being replaced 
by voice recognition systems. Explain how voice recognition software might use FFTs. Your 
response to question 4 might be of help. 

 

7. Another student wants to develop a DTMF system for the entire alphabet. What are the 
minimum number of different frequencies they will need to use? Explain your answer below. 

 

8. Any sound can be analyzed to look for patterns in the FFT display. Try tapping the table with 
various objects in front of the sound sensor. Can you identify what object was used from the FFT 
display? The "create data set from active traces" tool of the data collection software can be used 
to save each FFT display for comparison. Other things to try: can you make a single frequency 
sound with your voice? What do the other sounds produced by a phone look like in the FFT 
display? What does music look like? You may need to adjust the frequency range on the 
horizontal axis to find out more about the sounds. 


