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ABSTRACT 

This project is concerned with the construction and testing of a 4-input mixer. It is 

a general purpose mixer project that can be modified to meet future· 

requirements. 

The Audio Mixer is a device or equipment that is used to mix two or more audio 

simultaneously without the distortion of the other. 

The project aim is to provide a device whereby a mixed music can be recorded 

either for home consumption or FM Stations etc. Therefore, this equipment can 

provide the artist a means of adding many audio of his choice during the process 

of recording. 

The project deals essentially with the design and construction of FOUR input 

audio mixer. Discrete components are used through out the design and 

construction process. Both the design, construction and testing were carried out 

successfully by me. 

The four-input audio mixer consists of four identical source follower circuits (pre

amplifier stage), summing amplifier and the power supply unit. 
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CHAPTER ONE 

GENERAL INTRODUCTION 

1.1 INTRODUCTION 

The Audio Mixer is an equipment that is used to mix two or more 

audio at the same time without anyone been distorted. The initial type of mixer 

was one channel and audio was reproduced many times at different times. 

This system was produced of extremely high standard, the 

harmonic distortion has been out to less than one percent the frequency 

response extended well beyond the performance. 

However, the promotion of the operation of sound location sense 

was still lacking; and as a result of this perspective of sound being listened 

to is lost. The reason for this is that both ears of a listener collect the 

sounds coming from the sources at various angles and the brain being a 

natural computer, try to compare sound collected by the ears and extract 

the information from the sound source. But it was very difficult, because 

single channel cannot promote the operation of sound location sense very 

well. It should be noted that even if two or more loudspeakers are used, 

this sound coming will not be obviated but will only help in spreading the 

sound over a large area due to attention given to their phasing. 

There are cases where a simple unit is required to mix four or more 

audio perhaps for home recording and for disco use and the unit 

described here designed to fill such a function. 
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The mixer is fed via different potentiometer inputs which permits 

anyone or a combination of any two or all the inputs to be fed at the same 

time or simultaneously. 

To achieve this objective, the design of the pre-amplifier stage is 

done due to the following reasons: 

i. Since the output level of a magnetic pick up is not duly low but 

varies with frequency. At the top end of the audio, spectrum i. e. 15 

- 20 KHz, the signal output gain is expected to be about 40dB (100 

times) that of the lowest end, i.e. the input signal range. I also 

followed the RIM (Record Industry Association of American) rules 

for the frequency response curve so that when designing such a 

pre-amplifier stage, we do not only calculate suitable feedback loop 

components but also we should be aiming at a design that has a 

response which diminishes with increasing frequency over a range 

of 40dB. 

ii. This pre-amplifier is expected to operate over a wide range of . , 

supply voltage (9 - 40V dc) hence a reduction in complexity of 

power supply design. 

iii. The pre-amplifier is built on field effect transistor n-channel, apart 

from being a dual pre-amplifier, it features two noise, high gain and 

required frequency response with just a few components. The 

essential feature of this mixer is that the fading of one input has no 

effect on the others. The virtual earth acts as an isolating barrier 

2 



between the input of the operational amplifier (adder) and this 

provides independent operation. The overall output of the mixer is a 

. well blended stereo sound. 

Block Diagram of Four Input Audio Mixer 

tt 2 I Preampli I I Mix~r/a I 0 
1-----1 fief !:Iage t--1 mohficr: t----I Output 

It 3 

Jt 4 

Fig. 1.0: The Block Diagram Of Four Input Audio Mixer 

DESIGN SPECIFICATION 

Input Voltage 220 Vac mains 

Supply Voltage ±12Vdc 

Inputs (Audio) Signal generator 

Output (Audio) Oscilloscope 
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1.2 LITERATURE REVIEW 

The application of electronics to the world around us is nearly 

limited. In the past 50 years, the world has seen electronics become a 

major influence in every aspect of daily life. 

It is impossible to think of doing daily tasks without relying on 

electronics. However, these devices would not have come into being 

without the discovery of some basic components which could be passive 

such as capacitor, resistors, inductor, etc. and the active components 

include diode, transistor, op amp, etc. The combination of the components 

and others makes up what is known as electronic device i.e. amplifier, 

radio, electronic clock, mixer, etc. 

Electronic processes involve inputs in various forms and output 

such as voltage variations on a microphone, complex radio signals and 

the output could be the amplification of such signals. But for the case of an 

audio mixer, the area of interest is the blending of several input signals 

while the output isj~st through a single channels. 

The variations from each signal input such as one or more 

microphones, record player could have the energy level increased via a 

power boosting amplifier so that a speaker is taking a different dimension 

as the use of transistors is now being replaced with the use of operational 

les and it has reduced the bulky electronic circuits. 
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These mixing amplifiers are designed to amplify signals at around 

the frequencies which human ears are sensitive to but fall between 20Hz 

to 20KHz. Area of application include F.M. A. M. stations, music/recording 

studio, social gathering, churches, etc. 

1.3 AIMS AND OBJECTIVES 

Since the title of this project is design and construction of a four input audio 

mixer, the following are the aims and objectives; 

- Ability to identify the various components necessary and their alternatives for 

the design. 

- To take low level energy inputs and boost their energy level sufficiently to a 

high energy output. 

- To mix various input-signals while amplifying the output. 

- To eliminate as possible the unwanted signal distortion. 
, , 

To relate various electronic components' function. 

1.4 PROJECT OUTLINE 

, The stages that aid the design and construction are dealt with as arranged in the 

chapters. Chapter 1 is the introduction of the project Four-Input Audio Mixer, 

generalised block diagram, and design specification and literature review, Aims 

and Objective and then the literature layout. Chapter 2 is system designs and 
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analysis, where the stages of the design are explained. That is the preamplifier 

. stage, the use of op-amp in this project, the mixer stage and the power supply 

unit. Chapter 3 is the construction and testing of the project, where the circuit 

was generally describe. Chapter 4 is recommendation, conclusion and 

references. 
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CIIAI·TER TWO 

SYSTEM DESIGN AND ANALYSIS 

The audio mixer consists of three stages. These stages are: 

i. The Preamplifier Stage. 

ii. The Mixer Stage. 

iii The Power Supply Unit. 

l.1 TilE PREAMPLIFIER STAGE 

The circuit of the preamplifier is shown below: 

Of----. .-------0 Voo 

~ T~, ~ V. 

~------~------~ 

Fig: 2.0 Pre-amplifier circuit. 

Since the preamplifiers are identical and are four, therefore all the components are the 

same. The transistor is a field effect transistor n-channel with number 2N3819. 

In addition to the parameter values, the following assumptions were made-

Ic =1.2uA where V~ = 12mv 
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Is = 0.9mA where V dd = 9v 

. Also the desired input voltage V == 3 .2m V and the voltage gain 10. 

- vo 
From Av= --= 

vi 

-vO 
10=-

3.2 

vo = 3.2 x 10 = 32mv 

Since RI =Vos 
I 

Putting the values into the above expression 

R, =1.2x)0·2 
1.2 X 10-6 =10K 

Considering when VDO =9v and is= 0.9mA 

Substituting the value into the above equation 

Rl= __ 9 
0.9x 10-3 == 10K 

2.2 TilE OPERATIONAL AMPLIFIER STAGE 

The op-amp used in LM 301 and the desired gain of the amplifier is 200. 

( 

The input voltage 32mA when the current is 3JJA . By the formula R\ =V 
I 
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Substituting the value in the above expression we have 

RI =32 x 10-3 

3 x 10.(, =10666.67 

Preferred value 10K 

To calculate the value of Rr, the output current Ifwas assumed to be SI-'A and the output 

voltage is O.8v from characteristic. 

Using ohm" slaw 

Rr=Y 
Ir 

=08 
8x 10.(, 100000 =100K 

Below is the diagram of the op-amp 

Rr 

__ --1~I--_-JI-_=-c-=:J 
I 

Vo 

I 
.. _------_._----

Fig: 2. J Operational amplifier circuit. 

From the figure 2.15 above, R2 = Rd~! 
Rr+RI 

Hence using the above expression R2 was calculated 
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· Thus: 
Rl =100 x 103 x 10 x 103 

100 x 103 x lOx 103 

=9090.09091 =9.IK 

Preferred value 10K 

2.3 _THE POWER SUPPLY UNIT 

The power supply unit has been discussed inchapter four and the general circuit 

diagram is as shown below. 

) 01 Dt 

~ 
+v Mains 

'" I c. 
supply 

D. 

r - .V 

-I Ci 
0 

Fig: 2.2 Schematic diagram of power supply unit 

The power supplied unit is made up of9 volt centre tapped transformer because the op-

amp use in the mixer is a dual type; hence need positive and negative supply to bias it. 

The transformer steps down the voltage from 240 volts to 12 volts before rectification. 

This method of rectification uses four diodes connected in bridge form. The IN4002 

diodes are used for the purpose of this design, because they are capable of withstanding at 

least 500mA of current and 100 volts of peak inverse voltage. 

to 



Vdc =ldc 
4 ~3Fc 

Though the desired voltage is 9v 

But Vdc =0.636and Vm =12v 

Vdc=0.636 x)2 

=7.6v 

Assuming the d.c current is 0 03mA and the ripple voltage is 0.9v 

From the formula 

Vr =Idc 

4~3 FC 

Substituting the value above into the expression 

0.9 =0.05 
4..J3 Fe 

C= 0.05 
4~3 x50 xO.9 =0.0000962 =961-'f 

Preferred value 1 00l-'f/1 Ov 
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2.4 APPLICATION OF OP-AMPS 

(i) AS AN AMPLIFIER 

Vo 
+ 

Fig. 2.3: Op-Amp as an amplifier 

At the Summing Junction (SJ), the sum of the input and output 

current is zero, i.e. it + ia=O, because of the visual south. 

Where Va 
~ 

i,= -ia 

ia= Va 
Rf 

= Av = Voltage gain. Therefore Av= -Rl = the amplification factor 
Rl 
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(ii) AS A DIFFERENTIATOR 

VI 

1,= CdVI I -10 = Vo 
dt R 

CdVi = - YJJ. 
dt R 

c 

I 

RCdVI = -Vodt Therefore 

iii AS A SUMMER 

II 

12 

R 

Fig 2.4 Op-amp as a differentiator 

Vo = -RC dVi 
dt 

Rr 

Ir 

x 

13 

Vo 

Fig 2.5 Summer amplifier 
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From the Figure 2.5 above assuming the corresponding current flows in 

each circuit; Applying KCl to node X, we have: 

= 

= 

= 

= 

And ir = Vo 
R, 

Therefore V 1 + Y.:;, + Y..:J + V 4 
R1 R2 RJ R4 

= -Vo 
Rr 

If R1= R2= R3=R4= R, then 1 (V1 + V2 + V3 +V4) = - Vo 
R Rr 

Vo = - & (V 1 + V2 + V 3 + V 4 ) 
R 

2.5 THE INVERTING AND NON INVERTING CIRCUITS OP-AMPS 

The two simple op-amps circuit which have wide application are known as the 

basic inverting and non inverting op-amps. And two basic properties of op-amps 

which greatly simplify the analysis and design of op-amps circles are: 

a. op-amps input terminals draws in current because of the high input 

impedance. 

b. The voltage across op-amps input terminals is zero because of the high 

open loop gain. 
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THE INVERTING OP-AMPS 

IF RF 

o Vo 

Fig: 2.6 OP-Amp connected to an inverting gain. 

To obtain the gain of the inverting op-amps, a resistor R1 is connected between 

the input terminal of the circuit and the negative terminal of the op-amp and 

another resistor R, is connected between the negative terminal and the output 

terminal. The positive terminal is connected to the earth either directly or via a 

third resistor whose value is chosen to optimised the common rejection ratio 

(CMRR) of the circuit. The open loop gain of the op-amp is very high and this 

means that the voltage at the negative terminal must be very small. The negative 

terminal voltage will be at very nearly the same potential as the positive terminal 

and it is therefore said to be a virtual earth. 

The impedance of the op-amps is very high and so very little current flows into 

the op-amp it self. A" the input current flows via Rf and the voltage developed 

across Rf is equal to the output voltage Vo of the circuit hence, 
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And input impedance Z, = ~ = R 1 
J, 

NON-INVERTING OP-AMP 

Vo 
>-----.----0 

RF 

Fig: 2.7 OP-Amp connected to provide a non-inverting gain. 

Va = If Rr + Ir R, 

II = YJ. 
RI 

II = I, 
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'iJ1 = Rr + Rl = B.r+ fu 
VI R1 R1 R1 

Av = VQ = R1 + 1 (gain of non inverting amplifier) 
VI R, 

, 2.6 THE USE OF OP-AMP IN THIS PROJECT 

In this project the op-amp used in LM301 An, therefore special attention is given 

to it under this heading. 

This summing amplifier and it is used as amplifier in which the gain of the op-

amp is proportional to the ratio of effective resistance. Rr of R18 to the input 

resistance R10. 

Using negative series voltage feedback, the 301 function a s non-inverting 

amplifier in this circuit. The input is applied directly to the lM301 non-inverting 

input terminal, this input and feedback are in series. 

As predicted by feedback theory, the input impedance of the LM301 amplifier is 

required which will not significantly load the signal source to which it is 

connected. 

1 I 8 

fig: 2.8 internal connection ofLM 301 
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2.7 THE MIXER STAGE. 

1/P1 
--I[~ 

lIP2 
[~~:~] 

flP3 ___ I- ---} _____ . 

lIP4 -- ----- L-__ -_ 1------

Rf 

.. I~[~:~ 
(,,(( . 

-12 

Fig: 2.9 LM 301 OP-Amp used as adder. 

The figure 2.9 above shows a typical op-amp constructed with LM 301, and used 

as an audio mixer. Since it is the summing of four inputs, resistors 13-16 are 

connected to lower, to some extent, the input level. If the input level A.C. is not 

the highest signals, this can be achieved by increasing the value of R'3-R,6. 

R'3-R'6 has a minimum value of 10k and should not go below this value as it will 

affect the sensitivity of the mixer. 

With the -arrangement of fig.2.10 above, all the inputs are connected to the 

inverting terminal via' a volume control or fader which is regarded as the master 

volume, which enables us to select inputs required for mixing and so this 

provision we can listen to anyone of the inputs individually, swinging from one to 

another at will. 

The input impedance at any input is practically the value of the input 

resistor (10k). The overall gain of the mixer stage is controlled by Rv which also 

provides the feedback. 

Cs is included in the op-amp to effect frequency compensation. 
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2.8 PO\\,ER SUPPLY 

Every equipment needs a stabilized power supply unit for its normal operation. 

Some portable electronics equipment such as transistor radio receivers are battery 

operated, but the majority of equipment employs an electronic power supply. It is 

therefore, important to study the power supply unit which is capable of producing 

a (stabilized) d.c voltage which every electronic circuit needs. The correct 

operation of many equipment demand that, the direct power supply voltage is 

maintained at a constant value, within fairly fine limits, even though the input 

mains voltage and the current taken from the power supply may vary hence the 

need for voltage stabilizer whose function is to maintain a constant voltage across 

the load as the input voltage and the load current vary within specified limit. 

A block diagram containing the parts of a typical power supply and voltage 

at variolls points in the unit is shown below in figure 2. 10 

-\P 

ransformer Rectifier Filler 

~j\j\AA_ 

\._--------
Regulator 

Fig: 2. 10 Block diagram showing parts of a power supply. 

19 

load 



Thererore, aOer the step down of the voltage, necessary rectification and filtering is done 

to achieve a smooth perrect required d.c voltage for the electronic components and 

requirement for use. In this regard, I wish to design and calculate for +9v and -9v d.c 

supply ror audio mixer by the lise of9v centre tapped transformer. 
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CHAPTER THREE 

CONSTRUCTION AND TESTING 

3.1 CIRCUIT DESCRIPTION 

The four input music mixer consist Qf four identical source follower 

circuits and a summing amplifier. The source followers circuits are 

connected in parallel and their output are tied together and fed to' a 

summing amplifier. The source follower circuit is intended to match the 

input impedance of the inverting input of the summing amplifier to that if 

the desired source. 

The source follower presents a higher input impedance in a way to 

avoid losing most of the voltage across the audio source. In this 

application, the input impedance of the mixer is that of the alternator, the 

one mega ohm pots, since the input impedance of a FET very high. The 

alternator is also for controlling the input signal for each audio input. 

Also a FET source follower has a relatively wider frequency 
, 

response compared with a mixer using a matching impedance. 

The summing amplifier is the lM 301 AN Op-Amp. This Op-Amp has max. 

open loop gain of about 100,OOOdB 

And an approximate cut-off frequency of 10MHZ. The amplifier gain 

can be varied through pot R18 which acts as a feed back resistor and a 

master gain control. The gain of the op-amp is proportional to the ratio of 

the effective resistance R, of R18 to the input resistance R'n. Resistors R13. 
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R14• R1s. R16 are fixed resistances that prevents unstable high gain value 

that could occur if their resistance is almost zero. Each resistor also acts 

as the load resistance of each source follower. 

Resistors R17 is connected across the non-inverting input (Pni3) of 

.the IC (LM301) and ground, compensates for any bias current that cause 

a voltage drop across the feed-back and input resistance and having no 

corresponding voltage applied to the non-inverting input capacitor. Cs is 

for balance compensation. Capacitor C6 and C7 are provided for 

maintaining stability even under varying supply voltage. While capacitor 

C1. C2. C3. and C4 are coupling capacitors between the source follower and 

than 100. Ohms, short circuit proof with excess load resulting only to 

distortion of the output signal, direct coupling of the olp to the amplifier 

and a small D.C offset voltage, usually 2mv. 

3.2 CONSTRUCTION 

The construction of a 4-input Audio mixer was carried on a Vero 

board. First of all the suitable optimum size of the Vero board was fixed 

according to the space available in the case, then the component layout 

was planned according to the size of the Vero board. 

The Vero board is of the size 16 x 13cm, which is housed in a 

cabinet. The enclosure is made form rectangular shaped pieces of wood 

with metal pieces as front cover. 
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The 4-input Jack, Composite output Jack and their volume control 

are mounted at the front side of the amplifier while the power Jack is 

mounted at the back side of the mixer. Also a volume metal is connected 

at the front panel to indicate the level of the output signal. 

Once a suitable Circuit has been designed for a speech amplifier, 

the next thing is to get the materials and the components necessary for 

the construction. The construction problem resolves into avoiding two 

difficulties. 

(i) Excessive hum and 

(ii) Unwanted feed back 

High impedance leads were kept as short as possible and all 

ground returns were made to a common point. A ground is therefore made 

between the circuit board and the metal classes. 

3.3 PERFORMANCE TEST 

The measurements that were carried out include; 

(i) Gain 

(ii) Frequency response and 

(iii) Band width. 

In addition the input and output impedance can also be measured. 

To make simple test on amplifier the following equipment are 

needed: 
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(a) A d.c power supply unit 

(b) A low frequency signal generator 

(c) A double-beam or a single-beam oscilloscope. 

(d) Digital multi meter. 

A number of d.c. voltage measurements were carried out around 

out around the circuit, and hence, using ohm's law, the various currents 

and voltages were calculated and verified that the voltages and current 

that exist agree to some extent, with the predicted values. 

The block diagram of an amplifier test circuit is as shown in Fig. 

2.9. To carry out the a.c signal tests, the amplifier need to be connected 

as in the arrangement the op-amp. 

The composite output signal is taken form the op-amps output 

terminal (Pin6) itself. The mixer has lower output impedance, typically less 
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SCOPE 
-. --

+Vcc 

"" 
, 

I'rc(!uc:ncy ~igMI Amp 
generatur 

V 

----
._-
-

Fig: 3.0 An Amplifier Test Circuit 

~4 MEASUREMENT OF FREQUENCY RESPONSE 

The following .is a very simple basic test, but it will give an indication 

of the amplifier gain and the change through the amplifier. 

The first test was that of the fixed stage which was carried out as 

shown in Fig. 2.9 as that of the fixed stage. The principle of testing is 

based on comparing the input and output of the circuit under test over a 

wide range of frequencies when subjected to a given amplitude of the 

sinusoidal input signal. 

25 
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The signal generator is set to give a sinusoidal signal of 60mv (p-p) 

as input to first stage and the frequency was varied. 

Input and output signal of the circuit are applied to V1 and V2 input 

of the oscilloscope respectively and their wave form displayed on the 

screen of the scope while reading were displayed on the screen of the 

scope while reading were taken for various frequencies. 
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C6 1'"1"'._ (I 
~ ~~ 1.1I1( 11< 

( suI 

C7~+ ~/Y""w I ) III ~ 

l 

Fig 3.1 Schematic Diagram of 4 -. Input - Audio Mixer 



CHAPTER FOUR 

CONCLUSION AND RECOMMENDATION 

4.1 CONCLUSION 

In designing a 4-input Audio mixer, assumptions where made were 

necessary to simplify calculations. This project has been carefully carried 

out, with soldered ends secured to the vero board. 

The whole circuit is mainly made of four field effect transistors, one 

integrated circuit, a number of capacitors, registered circuit a number of 

capacitors, resistors and wire jumpers. 

The project could be well used as a public address device. There 

are often cases when a simple unit is required to mix two or more inputs 

perhaps for home recordings or disco use and the unit is designed to fill 

the functions of mixing the signals. It is worthy to note that, unit is mostly 

used by musicians where different input of their choice are mixed to bring 

out a composite output. 
, , 

Further section of this project may inclu~e tone control stage and 

inclusion of further amplifying stage these addition will make the project 

more versatile. 

Care must be taken not to over drive the pre-amplifier as doing that 

will cause oscillation. Use of microphone with an impedance of 6000hms 

for proper matching would give a beUer output. The project could have 

been easily carried out if I can obtain 1 mega-ohm variable resistor 
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been easily carried out if I can obtain 1 mega-ohm variable resistor 

(potentiometer). Instead I used two of SOOkohm by potentiometer with 

220k and 230k in series on 1 mega ohms as substitute. 

If these are obtained the circuit can be improved and the number of 

connecting wire reduced, this will help greatly in hum reduction. 

4.2 RECOMMENDATION 

For the onward improvement on this project special attention should be on 

the following for better performance; 

1. Filtering circuit as the ideal circuit has been used here. 

2. Provision should be made for switch control of each of the channel. 

3. Amplifying circuit especially, the biasing mode. 

4. provision should be made for Mic-input. 

5. LED indicator could be included to show power ON/OFF. 
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