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ABSRACT

Fhis projeet is 1o provide 3 sdoviee whereby o wixed music or audio can he secorded

gither for home consumption o for diseo, therefore this project can provide artist oy

musician @ means of mixing music or audio of Bis choios during rec

whing. The mult.

23

shanned mixer is 2 devies that is used R b or minre musie or sudie stnsisneousiy

without the distortion of the oy,

" .

The multi-chanuel miner | consiat of whrntical source foliower cirenits {prnamypdifior

staged and g swaming amplifior. Ao incorporated is the power supply anig,
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CHAPTER OXE

GENERAL INTRODUOTION

1.1 INTROBUTION

The effiut of the hu

navufacirers of Bi-11 eguipoont have
resulted i o2 single channed o vopraducing systomn of oviremaely high standard. that is,
hapmerte distorlion hes boon cut 1o less than one percent, the frequency respounse
extended well bevond the aodible range 3s 3 memns of unproving the fmansiend

& the dynamic range and power holding eapabiliies of modern bi-f

gopipinent loave

e the promotion of operation sound focation sense and that as s result of this

Httle to be desired. However, there is something still looking, What s

hsion, “Perspective and spaciomsneas” of sound being hstened 63 1t fost,

» reason for this i3 that hoth vars of the Hstener colledy

soand source at various angles and the wain being a padual ©

faciors of the sounds ploked by the bwo cars ard with the nformati

ik opeoration o form of sound location sense.

i reality, sounds

Az tar as the bwam ang

b

> right and lef

emanatng from the exlreme 1

ears respectively, while sounds from between these o

s that single or double ohw
bed

fived, Frow the gbove discussion, i 15

mrornote operaiion of the sound location sense very wall,

Racs




13 pwa o more Joudspenkers ap

: short comng

R AT 3 3 1 C iy ey T warivy s
with not he oby v help in spreading the sound provide

doe wr attention given 1o their phasing. However there are

‘en a smpde onit
{

is required 10 iR s or more inputa perhaps for bo

it desortbed bere s destaned to O such g Tunction

The mixer i ted vis sopur log B any ous oF 2

withimic potentioms

combingtion of any bwo, three or all Tt when fed > e o sinmltaneously,

woily w0 the miking deck canpot tom on the input device dus

A

bt these npud when fod

to thelr low output level hence output are fod vig pro-amphifiors destaned ju each case @

suit the output to the inpot equipnent,

To achiove this objestive 1 choose to modify the BIAA (Becord Industry association of
Axnerican pre-amplifier dus 1o the following reasons:

Singe the outpat fevel of a nw i pick-ap 13 not duby low but viries with

o~
e

frequency. At the top end of the andio spectrum (e 3 the sigoal g

about 4048 ap (100 times} that of the lowest end of the range. Le. the joput sign

range. | also followed the RIAA (Record Indusiry Association of America) lasd

such i pre-

deswn rules for the freguency responss curve 8o that when designi

we did ot only ealeslate suitable foe

amplitier siags WP COmpoanens bl

also we should he aiming at o design that has & response which diminishes with

morensing [requonsy over o range of 40db, Hones we are « for the

iﬁ&;‘*"«"ﬁut}i the m**n"*u Lar l%{»JC

D







{11} Phe pre-mmphifier i3 oxpected o oporate over g

{9-40de), Hewee a veduciion in the

nplegity o

v is butit om fiedd offect rans

dus! pre-amplifier; # festores low

%

response with fust a fow compornenis. The os

witdy 13

Fporwer supph

i I P
of supply voltage

s degi.

rechannsd, apart frony being a

watn and regquired

the fading of one wnput has so offeer on the other ging

{addery and thus provides mdeperdent operanion, The o

watb-hlended stereo sound,

with contey tap,

WPUT 3 [Send pp aaen e
R
BEPUT & { Tt Do gaap

Fig L8 Block diagram of multb-channe] miver

S

s wivaal earth aots are isolating barrier bebween the inpuls

foh s nothing wuch o take about, s shmg

of the ope

dional amphifie

versth output of the mger s a

s

1o the fact thet our devive cap be oporate over a wide mange

full wave roctitier sapply




E2 0 arws AN ¢ IBCTY YES

The aims andd et ives of thiz PECIECE I8t desinn and CONSIUCE i deyiee

L Comprised a1 clecirmmie sha thay “ai be psed gy i B0 OF fampe PRSI OF ustio,
Chat can B e an pubbic addre AR Systorm o dovigs

S That can he yapd for bon repppg BYES 131 e,

.3 LITERATIR EHEVIEW

In the worid dngda T, WE are PO i diftorence hisie pof types and Kinds, an We reed gy
X differen WU and andio of differens » e Man has thep efore legrnt how 1o miy (AR

X

OF BRI MUSIC o1 pudin ingather.

The fra f*csmmwmmsz of mialtioohy annel mixer was as far back ag F93E, when i was fing

fhe pateny fumber that g BUL un it owag g fmrge resivior relwork, fater in the

5% varions MATK encodi g arud o ?rw;fiz;z;“f muthed camye abrat, 3._.?{;fi‘»r:‘.ziz'zaizﬁ}; the reanls

Was 1ess than sy ¥ing from b the performance and marketere Standparing Thy garly

BYSims were plagued by PO technic gt performance. Safiyay e 0t highly vaciahie . gualipy

and public indiffarence. B 1957 this Cineramg o shivts, with seven-channed R

The Robg Debuts in cinema O with four ey fend, 1957.50, VOTeY  sories

at Morrison planctariong, iy multechanne! myixer SYSOnT g meluding semin af
B sworks by Compey Kertheing f*;{i.?{‘.5{5?22“55!32“:, Luciano borin, Ciyergy figeti ang aibors,
P958 Rama sender, Terpy Ritey ang Paline Ofivoras using KPPA 4 5 strcdi 1

feeord bnprovieed Mrsic, 195855 Composer Rya0 shatf ang Dong Fachery ox Speriment




With nmf Channel mice, M foe snung, desipni HRE wWhat witf begy T RBow as gy
Audding,,

5 G Perfmmanee of foby oINS

R i;’z};;zggémry foudseane Manber foye foy o radio ar {0

f:?ere;‘ej,g Coordinared b ¥ dnmiongg YOy <with 4 Yeurng Torey Bitpy Yoo the teny rasin, {9an

w

2 Erielcon oe EHres the Atierican COMPOsTE sy Kby ge vy SUUBETYBONY Ry
Sender startg slectronis e Conpep B, fontyreg RErvgpn Mt clinng el WOrks 1044,
‘t

2 Audiym, Firat thusarer, wenkhy rerformance n Te YOBES, Sone of the speaker wepe

Suspended wigh cables ahove the mudiense and made o o ag

fuchia beping dovelopment of s firs YOlge controliey musin
Mstisment working clossly wiy Sender and g6

fohn chrowning
topether vl imes A
:{}é,{.-.gnu Wittt \x.n'ie{v..‘v I

Movrer gy Jribyny Grey from g

©h group ag Stanford iy

psyehnueontios Ansafianig, dighial s Cording and digriag yithe

formaity established iy

WiSas Cop MALC gy for VINRENICT ronenreh iy IS gy Bistig),

We wore zeﬁ;mﬂ o differng e of mugiy of kind from differong feapie culiurg aridd
SOUNEEY Whinh s B2 10 iy sogme together for Bettermunt ors, B,

Henoe the multichanned ey LERRGE be gusy emphasized For this reason thig wedeot iy
ey

i

HRessary for the SEenanee of mag

14 PROSECT LT Ling

This pr TR write WIS 8 technical fuport deseribos in detail ahou Multi chanpe ddine

the vepurt ey SSts of four

BARY

Shaptors which iy 4 folfoweg,

Chapter ppg BIVES 4 gonsea trodustion op e proont, thy Hieratre rovigy of the pay

profect, the aimg #ed nhiectives o the projeey,




Chapter twe gives the description nf fe desipn angd anafysin it invndyes the cateniatings
and defermination pr valves of SHRROATRS Yned i the profect. it oakse explaing the ovepyis

CHIGH operation the madaie,

Chapter three resenty the peneral CONSirgction echnige the modle COnEeuton and
sl 3

testing o

Feach module thar BERES up the overall svsteny cireuip

Chapter fony mchides the congl dsionsg, Feeommendntion and reforonens,

Appendiz A shows the cireni diagram of muly channc! mixer




CHAPTER Two

SYSTEM DESION AND ANALYSES

2.1 INTRODICTION

i mdn channel HMISET wiwk s miser of m

oor audio 1y

praciice i Fleotrioal glectmmic aud CEBPUET enginperd g i

with the gid of b fock dagram. Ther wtore, the hlpek Hagram of

The power supply unit This iy the cal energy or power o the Svsiom angd

s indispensabiliyg ¥ oan be appreciated from the fact thay withous it the systom will not he

able 10 perforny i1s fmctions. The unie Provides direct vels fage with 3 ommon ground m

Operationa smplifier anit {miser sagek in this uniy, the aperations! amplifier mix

{5.e. summ; e that are Commecied to lower

P he Gur inpart resis

a0 the same, the vihio B, R i

8¢ Coamected 1o the iny ety terminal, thes

fprersitonal amplifier mix the rpagt and provide sue sutpat, g YOne e lsten o from the

of idiy idual, 5 winging from one & another at ywill

Peed

Preamplifier unies it iy beilt gn #1435 ypv and IMLE po {Rs) since the fnput

siso for contrelp B the leve] of i it

]

anpedance of o FRT iy very bigh the g

<

wwhiomal

signal i cach audi OF music input. '}

ampiifier that amplificr @ responsd t very low i CULINCY St

~1




Amplifier unie: . The amnplifier ani Bae deatly entails an Bpn transistoy which is bisced by

2 hase resistor in the cotlocior feedback biased crm fipuration. Thiz uni helps io amphty

the voliage 1o hi 3%7/‘ fevel that s mudible,

Audiv outpnt apit: This i Sunmary oither uses o spoaker b seadphiong or o frandapeaker

fisr the audio ahie ontpt,
LI PREAMPLIN ER RraGE

e

The proamplifier s built on freld offect frapaisio FETY The preamplifier i Built o
wraphity the vt signal that s ve vy small hefore i i fod 1o the asrifine

Fhe preamplifier has the charse teristics of rejecting ripples on the supply Hne by ahou
ii?f.'}z.%‘i’.%: hence ¥t greatly reduced the gquality of e poswer supely. U ohas g nureen

vonsumnption of 16mA. The unit is des tred to have g pain of 40418 a THE Ol reference

The amplification of the preamplifier & aot up 1o the hearing of the human £y,

therefore, there s a need 1o amplify the signal 2t sround the frequency tn which the
hussan ear is sensitive fo, the generally seceptuble froquency range between S 10 30
kifz. Theretore the source follovwy elireuits are commocted in passitic] sl their ousput are
tied fopether and f?a;'i oo summing amplificr. The source fettower chronit s hintended 1o
1 the input impendence of the fverting input of Summning apdifier w that of degired

souree. The soure followee presents higher input impodanse in o wity te avold sing

mast of the voltage scross the sudio-source,




b this applicstion the pul anpendence of the mixer s that of the attennation, the 1M

pats amee the nput anpendence of a FET s very hugh.

The presmplifier ave four identical, all the four theretore contuin the source component,

The cirout of the preamplifier is

or 18 a shvwn below fig

3
i

R N —Y

prern FTY

ey kagl
[ {' b
x !

*, o
A

L

Vi 5
.;-WWMM;}

Fig 2.1 Pre-amplifier

4

54 caloutations are hasad on the following figures

LR aY T, T

Substituie
- 1 3
BRI or 245

Ve = Masimnm permisstble draln source vo

z;m = Maxim

o= Maxmnam perrasssibie junction temperaiary

&

DTS = M o= Chann

= junerion gate, D Depletion

In addition (o the above parameier valoe, the following assumptions ware made

9




B oy rperes &7
Lom f Zum where Yes™ 12mY

ERERL Y A £y, ; 4
L= 9%mA swhere 5 Y

Also the desired P vnltage V= 33 my ad o
‘ YO e N and the voltage pain 11
From A, = .y

Y

AT 3 :
Patting the value intn thy squation exprecsion

=AY g

[raee

§ =

o,

hos

LR PPN

Ry= Wy
fu

Substituting the values intn the shurve equation

by




By 9 = 1R

049% 10710

2
ot

OPERATIONAL AMPLIFIER UNIT

a

8

An operational anplifier 5 a moncedithic iegrated clrvoll smplifier, which has 4 very

o

ngh voltage gain, o bigh foput impedance and for

s

% 5 jow puput fmpedance.

Fypicaily the Op Awmp. Hav bwo (Zy mpuis, the fpverting and non-inverting input as

.
2 helow:-

'\.\' H 'g
~. H
“\,‘_' H -
5 ., }\1 H
‘\,\
~ |5
RSN
\‘“'..
e
.. -
.. &
.. Wt
\'\.
- - . .
L
e
w"/’
3 o
o
-
“

1.2 Operatiomal anplifier

wial Areplifier has pwo () mpat torminel 2 and 3, ove of ther Iobeled i known

38 the nverting ternunal sinee o voltage applisd o this fermina! appears w1 the outpnt
termangl with the oppoxite prdarity. Lo a sinuseddsl yuput signal will experience a phase

“ Y

terrinal, A

it

e other wput ternmnal s labeled ) this s the non-ioveriing

vith zero phose shift, Onby a very wmall difference i

wtential betwesn the two mputs s nead Lo produce o large ouipal volia

i




v

tor zers, the ocutput voltage shoudd alse be zere hut this not

vy e b . ) . 3 o N H - .
gain i3 large wsnpredwiable anmd s abways redeced hy

s

fve feedback, when the device is used as an amphifia

The vwo termmals, four (4 and seven {7} are provided for the connection of positive and

negative power supply vodtages, Another torminal, ve {8 4 provided to which the mid-

ier must be on

v et AN ST Y O g 5 ey 0 yeeygey e tot ryeviwit s Abier -+
poivt of the praver supp necied, W onwst case this point 18 the corth

Fermunal, 1,8 and 9 may be provided for the conrection of external fic

COFRNRCn sation Cotnponenia,

231 OPERATHONAL AMPLIFIER CIRCUITRY (LM 38D

The Op-Amp comes i pumerous Kinds from ditferent wanafaciurers, the one ased for

thie design is LM 301 Op-Amp and its ciroust dwgram 18 showry in fe 2.0 beloow followed
by woanufactarey’s spevifivation far it
L
CEESET ML | & PR
NVERTING INPUT § * "”j T §+
POR-RCERTING | 3 Ww] R 5 DITPUT
5 L OFFET st

Yg 2.3 Operational sroplifier Croaiiry

pam—y
.-
1



PARAMETERS

VALUE Tumiy

'«im‘;iCa. Yirs

Comnon mode  rejection |

{ ratio, UMRR

Cain bandwidth product, B | 10 S Mz

purpose of this design, an Op-Amp LM 301 was cascaded 1o have a reference

asically the bwverting mput has o 4700 capacity in series with 1083 resistor

-
-~
fey
e}
ey
&
13
&
o
e
o

Cused to the juverting inpos. Then the nonsnverting nput has a Hk(2 resstor

comnecting i the ground.



237 PARAMETEHRS OF OPERATIONAL AM ?’i:i%@ ERs

¥

The wdeat Op-Amp would have the following parameters |
{t Infinite input impendence
{11y Zoro onipat impendence
{uty  Infinile vollage pain

{wvy  Infinite handwidih

{%} Zero culput voltagr cgual volinge ave applied to it two input terminals,

i practice of opwrse, the el Op-Amp dos not et ard practiont dovices have varnous

Prmtiationg,
2.4 BMIXER STAQGE

The Op-Amp LM301 iz ssed in this pevdect as mixer, typdcally thiz design in the

SRANERY show in fig?.d helow

Fip 2.4 Qp-smp use ay wiyer

he g2 4 above shows a bypical Op- Amp construcied w"% EA30T ased ag g mixer,

Feeey
.
R aad




¥

Since | oam concerned with only the summing of four i{?pi}i restutor Ry-Has, they ae
connected Lo lower some extent the nput fevell 11 the inpat lovels are not the same, the
vabue of B3R con be chapeed o lower the highest signnds, this can be achieve by
increasing the valus of B 1 Rug Hos and By bas o mebomons values of T0RL aned should
pot oy below this value s 30 will affoct the sensitivity of the mixer,

With the arrangement of the figure in page 13 all the i;zgﬁuis are connecied (o the nverting

terninal via 2 volome contred or fader widch i reparded a5 1

- wibune, which
enables as to seloct inputs required for mining and a0 with this provision we con laton o

, or changing from one e anoihor g will

anyone of the ingass individ

o
o
e

The inpd impedance ab any point is pravticatly the valac of the inpsut resiator {1060

averait gain of the mixer slage is control by Ry which also provide the feeder.

¥

The slose of the mmpiifier can be expressed

!J
v
.\3
<
e
-
o
o
fiv
5
-
o
P
botd
v
bt
-~
Loy

Ay
Where B 4y = ?—’:; {ig Hie

V= SRV, F RVIV ¢ IRV

<,

Gimec B o= Ry o= Ry e Ry oo 14

=
I3

i




3 — - e - . g "_(': " PPN - . . » 2
R, = Ry Hy o= Re o= YKL (Minboum value of resistance we £an srsoid )

bl

e
o
-~

fo a OO by single

or . s W
Vi s”’.’? %y Vg
3. %7 e .4
5y b gl
PERiotatsatel ’*(;z = Yy ow Fo o 4 [RY

‘

Therefore the syt fevel of each pro-amp frading the niker

o sipn means that the output voltags io Va0 ot of phase with the

'
H
H
;
S
N
e
el
-~
B
&
o

gy A = 37 B

o isinclude bn the Op-Arp 0 ¢ pifect freguency compensslion (o ennye that the de

chsed foop reapomses is stable,
25 AUBIGOUTPUT

Thic is finds the relevanse in the ¢l cuit swhen audibie foquency COMpPONets 1 foid in the
speaker, For the purpnse of this design, o 882 ohms 3pes doer was ueed to detect thal output
of the mixer fo Hs adible 1o the human cars o, audible range I8 ke to 3.9k

Fetow Js the description of spenker yaed




Fig 2.5 8 speaker

L6 COMPONEMT LAEY

Capacitors: - O HEMERSY, 2Aub eV, ATl oV
Besistors: - IS

Diodes: - P40

Transistors: - F245

Speaker - Hemiphone

Trangformen - G4.9% Transformer

[RAS - LA

3




CHAPTER THR %‘é’

CONKETRUCTION, TESTING, AMB RESYILY
31 INTRODBUCTION

The hardware design was done in muehides, The module was construsied and tesied
during and afior each stnge of the constructinn,
The ciouit dingram was Brst pnabyzed on paper and all design anadysiy was done o

detorming the values ol the commponents reguired 1o bo used

3

The moduly on the paper analvais was transfoored fo the elocimmice workbonch oy
stiuintions, After oblaining satisfnctory stplalion reselts the component roguired werg
Lnowy and the component were prirchased, the cirouit prototype was made on broadboard

and agaiy tosted.

The modales were than cascaded and the tean was iested and modifications

were made where necessary, until satisfactory resnlis were obtained,
33 CHBSTRUCTION

Afer constructing the prototype of the desipn on the brepdbomrd, the next slage mvelves
construciion on the Vero board,

O the opposite shide of copper sieips of the Voro bomrd, the layout plan was made the

cornponents were placed i acoo

The discrete components: - capacitor and resistor were soldered aconrdingly including the
IC to the Vero board. Where contimusily was nob rems aived o destred, the coppor strips

were cut off using a sharp mzor blade. Connecting wirgs were soldered finnly in place,




TELOC

& digital multinater was wsed for tegiing the conlinuity hepwoen nferconnocked pivirds,

Alsn for checking short cirouit, ehsioh My Uy accidentally while solder

ey

comstracion was sosted and troubdes

ot g Was made Wy o eReensive huprn and

wanted feedhach, High bopedance teads were Bept as shorl a8 p sassible md all ground
cotypng wers made 0 a8 cominon prnt, A prosd therelive made botepen the sirceit
heard and the metsl chassis, The construe tinn was mplemented on Yero s brsared vl then

asemmbles i g pasing.
N4 TOOLE USED

The tools during the £onst seuction ncludes-

freadboard, Voo hoard, brosh, rasor biade, cullor spdederingg o, sobdering foad,

pard

dicordering prmnp. The instnsoent s was digital multi-metor and an patogue multiometes

andd a headphone.
3.4 TESTING

Testing was earried out g all amge of stimulation, prototyping and construction. The
most crucial tosting wes carsied oul during the  profolyp . with actual physioal

OIPUIH 5.

Cack of the profolyping comp nents was tested wsing the digital and angalogne muhi

qrior to ascoriain the vibe after testing them inshivid they wvors then coupied

pgrihar ool 2 bepadbmrd with the speaker uned for the desired oulpa andd the desired

outpi Was obtained.




33 RESLLTYS

The results obtained during the testing M srototyping were satisfactory. dn the final

ieating of the mualib-channel mixer, the impuls were fed with sipnad and a good output wis

abtained. The resulis of the fest shows ¢hyot the muiti-channel mixer conld mix HHEsEE

audio together and henrd the ouipat from the headphone s the inpet bt fed m

¥

1.6 PROBLEM ENCOUNTERER

Difficully in obiaining a cerfain componant fihe the moplifier and transisiy

N
Y
e

which resuls i the equivalent type which s nobas effuniive.
Giy o Difficely in obtaining mandacturers data sheet of the component used

gy Time constraint

Gvy Diamaoging of some o the component during soldering

£y Difficulty in obtaining ap i date reforence mjerials.

2




CHAPTER FOUR

CONCLUSION AND RECOMM EMDATION

41 CONCLUSHON

The desipn and consiruction of muli charmel mixer was the site of this projest, The

principle of the project which was siated i the theory i

heen practvatised, The < Evics

YN

v, b mgsic o sulio sosether through te cvier and the spreker indicate the ouipat

<

PR AR Ty e
of thne ke

This project has brought 0 e simple technigque of boilding, cheaper, arsd veliabie

or for home repording or Giseo use vl ws well as public address syston, thus a great

42 RECOMMENDATION

This projevt could be wsed as public address aystam. There are often cases when @ simple
grits is requined 10 M W B INOTE cusic of home recording o disco use by musIcians
where different inpats of thetr chobes are noxed o bring out 2 comppsie outpul
Therefore | will ke to soverpmmetd thal-

3

{1} Farther section of this project pay etude tone contred stage and oput cortrol

>




ob fying slags 1o be able 1o ase lowdspeaker B make the prodect

The use of clostronic work ferch should e end

s and ciimplation of circuis o

Sty with ds

Drgpartment in e aniversity should b SnCoursEe 1y help eavh sher when

gotion of casing

Jeating with project aspoti for exampls i e

et sohanical mﬂagmcmz‘xg} SRR
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