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1 • SPECI AL CIRCUITS 

1.1 LIMI'l'Ef1 (fi.eU1:e 5-1 ) 

A basic li.mj tol' circul.I:: corloi fJ "tn of hlo dlode s connected as in the Ill'awtng. 

A diode conducts when approximatoly 0. 7 volts is present in the f orward dlrect lon . 
',rIhen the i n put voltage goes more positive than 0 . 7 vo l ts, diode D2 conducts and when the voltage goee more 
negat ive than .0 . 7 volts, diode ])1 conductr;. 
The outpu t vo l "T;age i.e wi thin. the Urni ts ± 0 .7 vo l te::. 

v 

F l g . 5- 1 Limiter 

1.2 RELAY DRIVER ( figure 5-2 ) 

A l ogical ' 0 ' a t the input s wi t ches off tho inverte r l e i and the output vo lta ge bec omes pos itive. 

This posi tive vol tage prime s tho tranfliator T1 . 
If a rela.y is connected between t h e +24V and the output, the relay wi ll be energi sed . 

·24VO __________________________________________________ ~0 ·~V 

." 0------, 

__ 'v----c===r-------------------o o~put 

INPUT <>------1 " 

Fig. 5-2 Rela.y Driver 

1.3 ~J,EC'rRONIC SW]'f ClI (fih",r. 5-3 ) 

Wh en a l ogical ' 0 ' io connected to the gate i nput of t h E) ci.rc"'..lit . the transistor Tl is s wi tched off 80 that 
a neg·a.tive vo J."Lll.ge is pref:lEmt on collec t or . The F . E.T. (Field Effect Transi stor) is not conducting, i . e. the 
i nput and outpu t are isolated. 

When a logical ' ·1 ' is present on tlH~ gate inpu t , the trans istor T1 conducts aG we ll as the F.E . T. fJ.'he 
input are connected tog·ather vi.a the F . E . T. 
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Fie. 5-3 El e ctron i c Swi tch 

1.4 DIFFERENTIAL AMPLIFIER (figure 5-4 ) 

The differential a.mplifier is used in the enD in a number of different ways, thus: 

a) With a darlington pair configuration at the inpu t , providing grea.ter input impedance. 

b) A transistor in the emitter circuit, realiaing a. high impedance to earth. Thi s provides for a better 
' in-phase' suppression. 

c) Normal mode. 

As the ba.s ic principles apply to all three configurations, the normal mo de cireui t is described. 
The reasons for u sing a differential a Ulpli.fier ar'8 as follo ws : 

(a) The circuit functions at a r e qu iSite vo l tage leve l which should not be amplified. 
(b) To over oome Axternal pick-up . 
(c) When sma1l supp l y voltage variations should not effoctively i nfluence the functioning of tho circuit . 

The func t ioning of the circuit shown is as follows 1 

If the i nput to the base of one transistor changes, the output voltage on the collecto).' changes . Howevcr., the 
CU1:.l'Cn"t change through the common emi tter.' r.'e~iBtor.R effective l y changes the condi tionl'l to the other 
trans i l'ltor , resulting in a change in the output voltage of that OppOR.i.tl:' to each other. 
If both inpute change the oarne amount amI. i n the same mode , no difference is detected between t he output 
voltage on the two collectors. 

OUTPUT 

'" 

, J? ,,~ n 

"' ~ 
.,''''--_ ...... 

, INPUT2----' 

"'''' ----...I-.,U 
, 

Fig. 5- 4 DLf' fe rcnt i al Amplifia).' 
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1. 5 OPERATIONAL AMPLIFIER (figur.e 5-5) 

The operational amplifier (op-amp) is an amplifier with a very high gain (106 x or higher). 
An applied input voltage 1s consequently alwaYG amplified to the supply voltage if no epecial actions are 
taken . 
A feed-b~ck loop is introduced to limi t the amplification, Tha "op-amp is then used in a olosed-loop 
ampllfl~ation mode. 
Threo tYP IJ £I oj' fe£!d-back loopa ar.e uaed, rlHlUlting in the following modes: 

Amplification Node 

A resistor is used aa the feed-h.ack element. The amplification is the reBu l t of the feed-hack resistor R2 "and 
the input resistor R1, thuB: 

Amplification = ~~ 

If the negative (-) input is used . i nversion enSUres thL'ough the device . no .inversion takes place if the 
positive (+) input ia used. 

Integrator Mode 

Using a capacitor as a feed-baok element, an integrator cirouit is realised. Small, long-lasting variations 
on the input are translated into largs, short variations, giving riss to undamped oscillations. 

Differentiator Mode 

With a capacit or as t he input (impedance) and a resistor as tho feed-back element, a differentiator c i rcuit 
is realised. Large, ohort variations are damped out. 

" 
, 

" ~ , 
<>------4 

"' I"' "'1 I" "' I" 
11 1 1 

"""'" 
AMPU F"ICJ.1! ON MODE I NrEGRATOR MODE OlrFERENTlAIOR MOOE 

}I'.ie. J-5- Opera.t i,unal Ampl t.fi.or 

1 . 6 Wl NOOW · CIHCUi'I' (Compal.'u t.or) (f" Lgure 5-6) 

This circuit contains t wo comparators connected as shown i n tho uiagrHm. When the voltage at point A is 
hetween - 0.6 V and + 0.6 V, the circuit i s balanced, resulting in two equal hut opposite voltages at t he 
outputs of the op-amps. 'rhe r coulting voltago will be zero, and the transistor will not be conducting. 
The output vol t age on the collector wi ll be + 5V , which i s a logical ' 1'. A voltage lower th~n - O.6V 
at tha input will unbalance the outputs of the op-s.mps , reuult i ng in a poBitive voltage on the base 
of the transistor. The transistor then conducts a.nd the output goes to a logica.l ' 0 ' . (See liThe complete 
linear book" of Fairchild). 
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Fie; . 5- 6 Wind ow Cirouit 

1 .7 J1EANDER CAllD 

." 

The coil l} and t he capacitor C4 form a tuned circuit and de termine the fr eque:1cy of oBcillat.ton. 
This osc i llating signal is use(l as fo llows: 

a} By the power s tage transistors T4 and T5, t o produce a signal via 15 . This ai goal i s presented to the 
primary meander on pins Land 10 . 

b) As a synchronous de teotion signal via transistor T3 and ooil L4 to the domodulation s t ages , IC1 for t he 
secondary meander SINX and IC2 for tho secondary meander COSX. 

A balanced detection signal from 14 and the informat ion from the secondary meande r are applied to the long
t ail ed pair , IC 1 and IC2. The demodulated outputs of IC1 and IC2 are applied to transis t ors T2 and T6 . 
Transistors T2a and T6b always deliver the positive transitions of the sine waVG. 
Transistol.'s T2b and T6a always deliver t he negativo transitions of the sine wa ve. 
'l'he resistors R16 and R28 make it possible t o minimize the offset of the signals when no head movement is 
generated . 

1. 8 VOICE COIL CURRENT DISTRIBUTION 
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