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Abstract
What is DTMF and how it’s generate and decode and if it have real application.

DTMF (Dual Tone Multi Frequency) or informally named as “Touch Tone”. Which allocation of a unique tone to each button on an appliance (made up of two frequencies - high and low)

The DTMF dialing system traces its roots to a technique AT&T developed in the 1950s called MF (Multi-Frequency) which was deployed within the AT&T telephone network to direct calls between switching facilities using in-band signaling. In the early 1960s, a derivative technique was offered by AT&T through its Bell System telephone companies as a "modern" way for network customers to place calls. In AT&Ts Compatibility Bulletin No. 105, AT&T described the product as "a method for pushbutton signaling from customer stations using the voice transmission path." 

The consumer product was marketed by AT&T under the registered trade name Touch-Tone®. Other vendors of compatible telephone equipment called this same system "Tone" dialing or "DTMF". 

The DTMF system uses eight different frequency signals transmitted in pairs to represent sixteen different numbers, symbols and letters. This table shows how the frequencies are organized:
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Introduction
Decoding and encoding DTMF signal is not simple; we try to use many methods to produce the real signals.
First, we used Pulse Width Modulation unit in PIC16F877 and external Active low pass filters.

And then, used port B to out binary value on the pins then goes to R-2R ladder. 
Main:
Encoding DTMF signals

First: PWM
We try to use pulse width modulation unit in PIC16F877 in order to produce sinusoidal signal which represent the different frequencies of DTMF by changing the width of the duty cycle.

[image: image2.emf]
The rows of the matrix shown in Table 1 represent the low frequencies while the columns represent the high frequency values. For example, this matrix shows that digit 5 is represented by a low frequency of fb = 770 Hz and a high frequency of fa = 1336 Hz. The two frequencies are transformed to a DTMF signal using equation 1:

F(t) = Aa sin(2πfat) + Ab sin(2πfbt).       (1)
Generating Sine Waves:

According to the relation between high level and low level at the output pin of the PWM, the average voltage at this pin varies. Keeping the relation between both levels constant generates a constant voltage level. Figure below shows the PWM output signal.
[image: image3.emf]
While equation 2 shows how to calculate the voltage level:

VAv = (xVH + yVL) / (x+y)        (2).
A sine wave can be generated if the average voltage generated by the PWM is changed every PWM cycle. The relation between high and low level has to be adjusted according to the voltage level of the sine wave at the respective time.

According to this we get the values by computing it using Excel 
For 1209Hz

	Sampling period
	
	
	Value assigned to duty period

	0
	1
	0.0000128
	256

	0.00003087
	1.232448476
	1.57753E-05
	315.5068

	0.00006174
	1.452162825
	1.85877E-05
	371.7537

	0.00009261
	1.64710653
	2.1083E-05
	421.6593

	0.00012348
	1.806600071
	2.31245E-05
	462.4896

	0.00015435
	1.921905983
	2.46004E-05
	492.0079

	0.00018522
	1.98670751
	2.54299E-05
	508.5971

	0.00021609
	1.997454656
	2.55674E-05
	511.3484

	0.00024696
	1.953558667
	2.50056E-05
	500.111

	0.00027783
	1.857424278
	2.3775E-05
	475.5006

	0.0003087
	1.714317977
	2.19433E-05
	438.8654

	0.00033957
	1.532079497
	1.96106E-05
	392.2124

	0.00037044
	1.320692331
	1.69049E-05
	338.0972

	0.00040131
	1.091736813
	1.39742E-05
	279.4846

	0.00043218
	0.857755716
	1.09793E-05
	219.5855

	0.00046305
	0.631567128
	8.08406E-06
	161.6812

	0.00049392
	0.425562241
	5.4472E-06
	108.9439

	0.00052479
	0.251026535
	3.21314E-06
	64.26279

	0.00055566
	0.117521525
	1.50428E-06
	30.08551

	0.00058653
	0.03236096
	4.1422E-07
	8.284406

	0.0006174
	0.000210154
	2.68997E-09
	0.053799

	0.00064827
	0.022830412
	2.92229E-07
	5.844586

	0.00067914
	0.098982538
	1.26698E-06
	25.33953

	0.00071001
	0.224494722
	2.87353E-06
	57.47065

	0.00074088
	0.392491083
	5.02389E-06
	100.4777

	0.00077175
	0.593768348
	7.60023E-06
	152.0047

	0.00080262
	0.817300029
	1.04614E-05
	209.2288
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Then we insert the output of CCP1 and CCP2 on Active Low pass filter as shown in the fig below.
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Some real photo from our project about how we deal with the signal
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 COMMENTS   \* MERGEFORMAT 
Second: Ladder.

We output the sampling values on Port B and then input the out discrete values to R-2R ladder
As shown in the fig below

[image: image6.png]RIS 20K O RAAND  RCOIDSOITICKI
S RaaN  REVTIOSICCR?
Radia RCHCCR!
RA/ANIREF  REHSCKSCL
FATOCK RCASDISDA
Recranarss Rca/i0n
RERMICK
REOANT RETRGOT
kB
Re Rowpse0
fe P
fos o)
Res Roupers
Rl Roarsrs
Re prasaet

e
oscicLn iz
osccikour

REVEDAN
WCTRAP  REVWEANG
o FENCSIANT

—Hwo ]

oD 38

rewn ]

output





Decoding DTMF signals
We used IC MC8870 in order to decode the signals and output the No. of pressing button on the LCD
This IC takes the DTMF signal as input and out the corresponding No. as a digit of 4 bits.
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The circuit that we design in order to produce this signal is:
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And we can use this signal for control some real life equipment like fan or door or anything else.

Phone Directory:
We design phone directory in which we can store or delete any phone Number, the numbers store on PC using C# application.

Signals after summation.





Signal after filtering using low pass filter (first trial)





Signal after filtering using low pass filter (Another trial)





Pulses out from PWM unit








