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For audio applications, it is believéd that amplifiers without feedback may have
desirable characteristics that are good for sound. However, amplifiers without
feedback usually do not have good measurement characteristics, such as total
harmonic distortion (THD) measurements, when compared to amplifiers that

utilise feedback.

There is therefore a need for amplifiers which have improved measurement
characteristics and therefore improved performance, irrespective of whether or

not feedback is applied.

Summary of the Invention
In general terms, the invention provides an amplifier apparatus and method in
which errors in two or more amplifiers in the apparatus are cancelled by

subtraction.



subtraction. According to a first aspect of the

invention there is provided an anplifier apparatus
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i nput signal; a second anplifier arranged to receive a

proportion of said input signal, said second anplifier

havi ng an output signal; and a first potential divider
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The amplifier apparatué may further comprise a third potential divider arranged
to receive said input signal and feed a proportion of said input signal to said first

amplifier.

Preferably, said proportion of said input signal received by said second amplifier
is approximately 50% of the proportion of said signal received by said first

amplifier.

Preferably, said first amplifier has an output and said apparatus further
comprises a resistive element connected between the output of said first
amplifier and ground, said resistive element being arranged to reduce variation

in the loading of said first amplifier.

In one embodiment, said first and second amplifiers each have a negative input
and an output and said apparatus further comprises a first resistive element

connected between the negative input of the second amplifier and ground, and



and an out put and said apparatus further conprises a
first resistive el ement connected between the negative
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Preferably, said second potential divider comprises two substantially equal
resistive components. Said resistive components may be high precision

components.

In one embodiment, said amplifier apparatus has an overall gain, and said first
and second amplifiers each have an associated gain, said gain associated with
each of said first and second amplifiers being approximately twice the overall

gain of said amplifier apparatus.

In that embodiment, said first potential divider may comprise a first resistive
component and a second resistive component, each of said first and second
resistive components having an associated resistance, the ratio of said
resistance associated with said first resistive component to said resistance
associated with said second resistive component being such that the amplitude
of said signal at a junction of said first and second resistive components is



associ ated with said second resistive conponent being
such that the anplitude of said signal at a junction
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i ssubstantially equal to the anplitude of said input
signal to said second anplifier divided by the gain of
said second anmplifier. In that case, said first
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said input signal to a second potential divider, said
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amplifying a signal comprising:'

applying an input signal to a first amplifier;

applying a proportion of said input signal to a second amplifier,
said second amplifier having an output signal;

applying to a first potential divider said output signal of said
second amplifier;

applying a proportion of said output signal to said first amplifier;
and

subtracting in said first amplifier said proportion of said output
signal of séid second amplifier from said input signal to produce a difference
signal amplifiable by said first amplifier.

The method may further comprise applying said input signal to a second
potential divider, said proportion of said input signal applied to said second

amplifier being applied by said second potential divider.



anplifier being applied by said second potenti al
di vi der. The nmethod nmay further conprise applying said
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The method may further comprise setting the gain of the first amplifier by
feedback applied by connecting a third resistive element between the negative
input of the first amplifier and the junction of the resistors forming the first
potential divider, and a fourth resistive element between the output of the first

amplifier and the negative input of the first amplifier.

Preferably, said first and second amplifiers are substantially identical, and said
second potential divider comprises two substantially equal resistive
components, said step of applying a proportion of said input signal to said
second amplifier comprises applying approximately 50% of said input signal to
said second amplifier.



second anplifiers each have an associ ated gain, the
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each of said first and second anplifiers is
approximately twi ce the overald gain of said anplifier
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step of applying a resistive load to said output of said first amplifier such that the
sum of the associated resistances of said first and second resistive components

of said first potential divider is substantially equal to said applied load.

Preferably, said first and said second amplifiers have substantially identical
errors generated therein, the method further comprising substantially cancelling
said errors by subtracting said error generated in said second amplifier from

said error generated in said first ampilifier.

Features described in relation to one aspect of the invention may also be

applicable to another aspect of the invention.

Brief Description of the Drawings
Preferred features of the invention will now be described, for the sake of

illustration only, with reference to the accompanying drawings, of which:



illustration only, wth reference to the acconpanyi ng

drawi ngs, of which:Figure 1 is a schematic circuit
wale@gioaypf an anplifier circuit according to PCESG2005/000363

enbodi nent of the invention; Figure 2a is a graph

showi ng the frequency responseyof an anplifier circuit

taken at the output of anplifier 20 in the circuit of

THHIE1 I asomang Brbii iR br S YR gl GRUGRAG to one
aémbbﬂlh%ntb@theﬁmwbﬁtl@ircuit of Figure 1; Figure 3a is
further graph show n%ht he phase shift of an

ngHIS Z%I'S %igf@ﬂh shewipg ﬁtfreﬂh'én%f?ﬁﬂon§? Oéﬁﬁlamplé‘lefﬂfcwt
furth
"‘?5% B fid Gutblt B apfirodtn o BieGit SPriged {7 L 100
tmguwﬁbm a gfa;zimihmwlngrth&mraquenhye responsetof ah drnplifies taken at
4 tr th t t | th
R R LB S £ 2 90 11
qflg&l‘é‘ga |$Fda ﬂkﬂfﬁsrﬁ?apﬁ sRoWRRCheWR-ReXhif bf AR %n%IFFBHblrcwt taken

ignal th earrp er 10 inthe circuit of Figure 1
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identical anplifiers, a main anplifier (XI)

second embodiment of the invention;

Figure 6 is a schematic circuit diagram of an amplifier circuit according to a third
embodiment of the invention;

Figure 7 is a schematic circuit diagram of an amplifier circuit according to a
fourth embodiment of the invention; and

Figure 8 is a schematic circuit diagram of an amplifier circuit according to a fifth

embodiment of the invention.

Description of Preferred Embodiments

Figure 1 shows an amplifier circuit according to one embodiment of the
invention. The circuit comprises two identical amplifiers, a main amplifier (X1)
10 and a second amplifier (X2) 20. Both amplifiers have twice the gain Gy
required of the overall system. As the amplifiers are identical, they will have
similar errors E generated during the amplification process. ldeally, the same
operating conditions, such as the same supply voltage, same input voltage and
same load impedance are applied to both amplifiers 10 and 20.



10 and a second anplifier (X2) 20. Both anplifiers

have twice the gain Gv required of the overall system
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simlar errors E generated during the anplification

process. ldeally, the sanme operating conditions, such

as the sane supply voltage, sane input voltage and
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of the load is connected to the system ground. The voltage across the load

constitutes the output of the amplifier circuit.

The first and second resistors R1 and R2 are preferably identical and the signal
at a point 5, which is the positive input of the second amplifier 20, will be half
the input signal at point 1. Thus, if

R1= R2 then
V5 = %Vli= %V e (1)

The voltage at point 3, which is the output of the second amplifier 20, is given
by: ,
V3 =2xGy(V5 -V2)+E where E is the error generated by X2



at a point 5, which is the positive input of the

second anplifier 20, will be half the input signal at
w4307 Thus, if RL = R2 then V5 = 1/ 2 V 1 BCIVRG2M05/000363

(1) The voltage at point 3, which is the output of the

second anplifier 20, is givengby: V3 =2 x G ( V5 -

V2 ) + Ewhere Eis the error generated by X2= 2 x Gv

( 1/_ -194) tAE stitute eq ( = 1/
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precision resistors and the values are related as
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and fourthRédesi stors R3 and R4} is given by: R4 V4 = x
V3RB+R41  _ (3)

Further, if R3+R4=Rload, so that both amplifiers 10 and 20 are equally loaded,
this is the optimal condition but is not essential for the invention to work. ldeally,
this load condition should be implemented for optimal results. However, the
present invention will still work even if there is deviation from this load condition.

The voltage at the output of the potential divider formed by the third and fourth

resistors R3 and R4, is given by:

R4
V4= e x V3
R3 + R4
1
S, X ( Gy Vin + E) Substitute eq (2) and eq (3)
2 X Gv
Vin E
V4= commmm + e 4)



=x ( G Vin + E) Substitute eq (2) and eq (3) 2 x &
Vin EV4 =+ -(4) 2 2GvThis voltage V4 is applied to
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9 and the voltage at point 9 may be denoted as
follows: Vip E V9 =+ - (5) 21@g0Gv The positive input
of the main anplifier 10 at point 8 is connected to
the input of the systemat point 1. Therefore the
vol tage at point 8 nay be denoted by: V8 = Vin (6) The
vol tage. at the output of the main anplifier 10 at

b = - V9
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The positive input of the main amplifier 10 at point 8 is connected to the input of
the system at point 1. Therefore the voltage at point 8 may be denoted by:
V8 = Vin """"""""""" (6)

The voltage at the output of the main amplifier 10 at point 6 may given by:
V6 = 2xGy(V8 - V9)+E

If Equations (6) and (5) are substituted in the above equation for V8 and V9
respectively, then:

Vin E
V6 = 2xGy[Vin -( — + e )y ] +E
2 2Gy
Vin E
= 2XxGy[Vih - -~ - —— T +E
2 2Gy '
Vin E
= 2xGy[ - - JE— ] +E
2 2Gy

V6

|
@
<

<
3

It will be seen that the error E generated during amplification is cancelled out
leaving the output of the amplifier circuit Vo at point 7 as:



=G/ Vln - E+ EV6 =G/ V(7)) It will be seen that
the error E generated during anplification is

we@anweehived out | eaving the output of the anpliPCEBEG2005/000363
circuit Vout t point 7 as:An alternative presentation
of the above equations is setjjout below. In this
alternative presentation, the errors generated in the
anplifier q,o and_in Ahg anplifier 20 are made di stinct
by naming tRAém E 1 anti'B2 respectively. It is also
shown that, in this enbodinent, RI=R2 is a condition
for the output | evel of both anplifiers 10 and 20 to

e alieanativeedrgsanialinn & thaabgve sauatipnsds sst gu belRifrhis
BB a0, 5 g AR o Reges a0 i e
ahtphflepm ate)madel disfirest byhaniing tbémral and B2 rﬁap&ptl‘ﬁely It is

Lo HAE RO SR, 0 SE580eR TR SlobPleve o

8bif Qﬁblﬁf é’rérﬂ‘?)damzb IiP@bé‘tﬁé %bﬁfesalf@c@rﬁﬁécﬁéntl ¢ov°the é?rérs from
Vin (1) Let G be ai n of

bnth aﬂnau@ers;ﬂ@mmd P0ts b(ertbe same. ihgeeeray),she mputttﬁ@ﬁnnm" ier 20

shebif e nalfthe mBgniiRE bt gt fp om0 T 5o ot

V2=0. The voItage at the output of the potenti al
di vi der forrred the third and fourt esi stors RQ]
dhe signal RS’émg'-%/ Whiclh{s thec oS eyBP UG tﬁ?tS@ﬁea@ ter 20
the pogential divider formed by the resistors R3 and
g =i ¥4 . RB+R
R +R,

Let A1 be the attenuation of the potential divider formed by the resistors R1 and

R2,ie 4, =

R +R
Then Vs = A1Vin ¢))

Let G be the gain of the individual amplifiers (not the whole system), then
V3 G(V5— Vo) + E3 Substitute eq(1)

Vs AGVin + E2 (2)
where E; is error generated in second amplifier 20 and V»=0.

The voltage at the output of the potential divider formed by the third and fourth
resistors R3 and R4, may be given by:

R,

v, = 12
* R,+R,°

Let Az be the attenuation of the potential divider formed by the resistors R3 and

R4,ieA2=R]j_4R .
3 4

Then V4 = A2V3



Then V4 = A2V3This voltage V4 is applied to the

negative input of the main anplifier 10 at a point 9
war@ei®ovol t age at point 9 nmay be denoted as PCI/BG2®S/000363

V9 = V4 = A2A1GYm + A2E2 (3) The voltage at the output

of the main anplifier 10 at pgint 6 may be given by:

V6 = (V8 - V9) + E1 , where E1 is the error generated

kn. the, first.anplifi.er , = | N, - .
KbieofSitage VA iEgRbled e fopBlivehals O W ] BEMER 10 ot 2
BHIRD Arfl tHe Volagenitglointld maydtHenctetilasTfollows: t he
errors generated in both amplifiers 10 and 20 are the
YameVs T Ref®Yin 188%E= E2, then EL(I - A2G—=0OAz=2GO)
t ] i Fi .

TBe5hEbe =R e e SR =] affRner ATRERORL BTRR) Bhgiven by
Wat h an@(Vg -&Vg) +1B anavhzde Shdsitie erot penaratex indhe first amplifier
j nsi deration is that the output |evel from both

$Pfiers 10 and 20 shoul d be the same for the

erati @vGALA RS- EJp+ite same, since they have
the sane gain and are identical. Thus, one way to

check=i &(fl o- AA1G)Ne -0bL@EL +dE1 t he first anmpti-fier—t6-———- (4)

ual t py he second anplifier 20. Thus,
Bar e btal i "é%‘cgf?ﬁﬁ . A2AIG) Vjn - A2GE2 +EL,
tAsoESG(R2)=08nd Eq(4) As the magnitude of the errors

are very much smaller than the anplified outgut .
Hithaarrors geperaigd imeothy arpplifiers nkd and 20 are the same, that is, E4 =

E,, then
E1(1 - AzG) =0

1
A, ==

PG
In order to have the same errors from both amplifiers 10 and 20, that is, E1=E;,
the operating conditions of both amplifiers 10 and 20 should be the same. One
consideration is that the output level from both amplifiers 10 and 20 should be
the same for the operating conditions to be the same, since they have the same

gain and are identical.

Thus, one way to check is to set the output of the first amplifier 10 equal to the
output of the second amplifier 20. Thus,

V3 =Vs
AiGVjp + E2= G(1 - AA1G)Vin - AGE; +E4, from Eq(2) and Eq(4)

As the magnitude of the errors are very much smaller than the amplified output
signal, ignoring the error terms,
A1GVin = G(1 - A2A1G)Viq

As 4, =é,



AlGVjn = (I - A2A1GVIinThen Ai =1 - Al - This
|rrpI|es that for this enbodinent, RL = R2 is a
woewessmoy condition for both anplifiers to haR€r/sG2005/000363
effectively the sane output |level and therefore sane
errors. However, it should bgznoted that the system
enbodying the present invention should still work even
'#f t&ir__e [ %Usl i ght deviation fromthis condition, that
hen =i t equal to R2. In such a condition, the
errgr will be higher at the output. This has been
Mexified by simulation. Using A1 = - and A2 - , from
Eq(4), 2 G V6= |-A2A1GV n - A2GE2+E Q| -"G)Vn -
GE2+E1 Vn - E2 + EIf the errors are equal and cancel

each other, V =- V C If let th f the

Tﬁvsummw&tr@t f@agwlmmb@dmmg@u§1ﬁ Rgﬂ%grﬁ]e@%ss;ry 93;,%16 [al Er both
Thu h f

quBUn er I?af%vte &{eﬁc‘flbggamﬁss#@%dt lﬁgﬂté@{ fr?'loe?élfogelﬁ SS?% errors.

Rawkser isaRlld Yeonbted thae the systent gmbeslyingstheopresent invention

S E ek s i o Tt G2 Chu TR rinaP. R is
{}eeaq%‘i’ b B N Qfchla 333K - thAeridiavinmel hiher at the cuigut. This

has been verified by simulation.

Using 4, =—;— and 4, =é, from Eq(4),

V, = G(1 - 4, A,G)V,, — 4,GE, + E,

11 1
—G(l—a— GV, EGE2+El
G Vln E + E
2.
If the errors are equal and cancel each other,
V6 = —C_;'Vin
2

If we let the gain of the overall system be G, (as was previously), then G, =—

And V6 = vain

Thus, the output is an amplified version of the input signal with a gain of Gy,

without error.

Figure 2a is a graph showing the frequency response of an amplifier circuit
taken at the output of amplifier 20 in the circuit of Figure 1, which gives a
bandwidth at the -3db point of 1.373 MHz. As the amplifiers 10 and 20 are
identical and operating under similar conditions, the amplifier 20 alone may be

considered to be a standard amplifier not embodying the invention.



i dentical and operating under simlar conditions, the
anplifier 20 alone nay be considered to be a standard
wa@anpbioiiser not enbodyi ng the invention. Fi gure POT/862085/000363
graph showi ng the frequency response of an anplifier
taken at the output of anplifiser 10 in the circuit of
Figure 1 according to one enbodi nent of the present

Lnventy on and gi ving. ngw . d

FRHES o Saih $h0%uh BRORELER L leghoRle i Anylfer taken
i3 é@tp_gf oBamplifer 10 B thel diulttof Ridere Ractdreirmytopone embodiment
an&lel ier 20 in the circuit of %Ere 1. Aw_\t}];:se .
atteresantonventiorsandiglying:a bandwisiiyf 3434 Mijhat ibegdr point.
3b is a graph showi ng the phase shift of an anplifier

taken at the output of anplifier 10 in the circuit of

Figywe Salis aAgraphsshaleing dhe phasé shift 08 andwyplifies circuit taken at the
100kHz i s t hat

A0 Sl o B R 2 8 bbbl o1 5252

Be§iRsidtWBoRHRs Shofhe output signal the anplifier 20
InN"the circurt of Figure 1 with an input of 1kHz and

Figure 4b is a spectrum plot of the output signal the

B ™ o il v B0 44 phaf sPIEE Snintrpr BBt e output
bBAPHREENY in the efrelit BRFHUME d. diS paabé eev(alidh) of 45,082 degrees
shown in these figures, the THD+Noi se from anplifier

ab10GkHdz bushewmnd that of anplifier 10 is 0.0367% The
numerical values will vary according to the input

| evel set for the sinulation. Figure 5 shows an

by beaoted thati20kkizds itk typicad uppee imitdorabdioi frespency.
the invention. The circuit conprises two identical
anplifiers, a main anplifier (X1) 10 and a second

glyﬂré 4286 o égéctﬁﬂn PRt tREButd Ut Yignd) e ﬁh’ﬂélﬁi@r bben 4iaé Bircuit of

required of e overall system As the anplifiers
Bigure dewithcan jnputef UiH2 and\Fdgwendh 4 acspestaing plot of the output

el Biemplier . B RTEL | o ERLLE PIE SRiieut iRl

vol tage, sane input voltage and sane | oad i npedance
are applied to both anplifiers 10 and 20.1n the sy%%en1 .
bigureguda and vibe shawomarg siegryl thg impeovamentein ttgtal harmonic

blstShioRTRD)( PRshown in these figures, the THD+Noise from amplifier 20
is 0.9415% and that of amplifier 10 is 0.0367%. The numerical values will vary
according to the input level set for the simulation.

Figure 5 shows an amplifier circuit according to a second embodiment of the
invention. The circuit comprises two identical amplifiers, a main amplifier (X1)
10 and a second amplifier (X2) 20. Both amplifiers have twice the gain Gy
required of the overall system. As the amplifiers are identical, they will have
similar errors E generated during the amplification process. Ideally, the same
operating conditions, such as the same supply voltage, same input voltage and
same load impedance are applied to both amplifiers 10 and 20.



1) and is then applied to the positive input of the
mai n anplifier 10. The incom ng signal is also

wa@ppbioexdp7 at half level, to the positive i nputPOf/S6CH®5/000363
second anplifier 20. The negative input of the second
anplifier 20 is connected, atl:a point 2, to the system
ground. The output of the second anplifier 20 is

Ko tHEeSyRem @Flﬁw@s “.he?nnccSrifiln%;rgi%rfiéllr\iis e&kﬂ)l%ﬁ t@ d fi r‘%bomt (point

I‘eSIStOI‘ e ot her end efll‘ resi stor
biang dvihet anplied to ther posisive loputaOﬁébenuameanmhﬁer 10. The

lronth SRS PR B PSRRI oL bt of e secona
ambhﬁepaod Ties neyative Rpuard tid sevbh@ fémdﬂlfb?QUEig dPinBEted, at a
nected to the negative input the main

Hﬂiﬂt%f f%ﬂ‘elﬁyslfef'ﬁegr%'ﬂ%ut of the main anplifier 10 is
connected to one end of a |oad, which nay be, for
exanpl e, another anplifier such as a power anplifier

Thewhitptt ofthe second mnphfer QOrIss:oaheMedeia’eawmt& to the f“ rst end
s a | oud_speaker.

8f AdfSereissf Raciie, Sef Bna AiBe it BsisaR3 paiayponnedied to a
first end. of A1 8c¥®id AEStBF RASSTHE §eb6ﬁ’cﬂ eRQ"bFithd %Eeén(? tF%‘!ﬂsétor R4 is

output of the anplifier circuit e operation o
epniaefted o systgor@robinds t he sane as that descri bed
above in connection with Figure 1, the only difference
being the renoval fromthe circuit of Figure 5 of the

Pbegmidtion of thedist Aed BBGOMY r&st@fﬂjR@?anMWthWh%rpfset%ﬁﬂbd point
in the circ |t of Figure 1. However, for t

EniSochnnasedio theyneea BletlapubM@fdb@m@n@mpltfm i0apUihetaitput of
P i m&lﬁleihmjisdc?ﬁngﬁéé tB B'CWQI%% WC# Bﬁa@/t be, for

to anpl | Ier enbo
aexarhpled anothtemamglifier sach asac pdvaersamphﬁermrmwmﬁ c@ée thd Ibad is a
t he .ma Vin/2, is lied to anplifier 2

AR EUTB AT o gralid, arariibe Fleaiens Fokheas & ladspapker. The
StpleF eAdvbft ihedoBH b (cBhnE LA tﬂggsl‘}/s%ﬂgbhﬁ é”gol'l’a':p%dacross

to obtain the above configurati
thedpad icepsiifutesthe autpdrafithg amplifiet birguit. errbodl ment of
t he

The operation of the circuit of Figure 5 is the same as that described above in
connection with Figure 1, the only difference being the removal from the circuit
of Figure 5 of the potential divider formed by R1 and R2 which is present in the
circuit of Figure 1. However, for the embodiment of Figure 5 to work optimally,
the input to amplifier 20 should be half the magnitude of the input to amplifier
10. In this embodiment, an input Vi, is applied to amplifier 10 and the same
input but at half the magnitude, Vi,/2, is applied to amplifier 20. These inputs
may be from a source, such as a digital source with a Digital-to-Analogue
converter being used to obtain the above configuration.

Figure 6 shows an amplifier circuit according to a third embodiment of the
invention. The circuit comprises two identical amplifiers, a main amplifier (X1)
10 and a second amplifier (X2) 20. Both amplifiers have twice the gain Gy



invention. The circuit conprises two identical

anplifiers, a main anplifier (X1) 10 and a second
wa@egbioiiser (X2) 20. Both anplifiers have tw cePCTBGYRF/N0363
Gvrequired of the overall system As the anmplifiers

are identical, they will havelssimlar errors E

generated during the anplification process | deal |y,
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vol't age an | npedanc
anﬂaaeniolrstE gen@mtdsd duphgftheramplﬂ“ icatidn Zﬂocess t Ihdzeally, the same
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SParaliag SopRBNEpsHoh o9 fe, Ramews el Yaaos cafthe Pl Vetage and
SGhe M mpbad ey arfe%féiﬁgd b btoYWaﬁﬁ)‘ﬁﬂéltso’f & af® 2and ‘R6.

The junction (point the potential divider is
connected to the positive input of the main anplifier

10, Th d . .
e 08 Piod T b8 inoHEud % BPIGTRIESERH (oint 1
AP tisr9Bpbliéd taRPpbRMtIBP dividdr fomhedf ofr &%0 sésistoRS R5 and R6.
which is not connected to resistor R6. The in %
Eh@nmctlpg (apisd 8hphiheceptential divifsf iscrrnnecied H%@H%QS ive input of
lrh%shﬁ lerufqe ?é?%ggﬂgr]egfsﬁﬂ% Wﬁéﬁfsoﬁotpéorﬁﬁcf& to resistor

connact anot her resi stor
Rshgboandcteﬂ td lﬂm syestent grouRd. i Eheimpuésiged! lsoappiled to that end of

LT SHIL o The LA on (RO Dle B ol R SARR o
S0pildtP ekt ¥ﬁd 'd? @qurﬁfertrﬂglsﬁﬁCRﬂ‘dt@BfHé‘r'é?fd 8Pthel hssistor R1

negati ve i nput of the second anplifier 20
beingectretcted ta apﬁrsrhtenzi of anpthersiesiséon Baouﬁbe qther end of the

RS R sroastoten B 4% iRt Y 1 kG R BBt ) of the

tdepstarRifarl R20whighfatrh 4 patentiabUividertio doneeptesi ﬂol the positive
input of the anplifier 10._ The output of t{he Seco

mpytpfm swn%amﬂﬁ@cz%dTh&tn%gaawedﬂp%t0 thergreon r%vphfer 20
Sn(% ocfed. Wi I m%stgstﬁé’éyﬁé é I.@ther end of the

& radl & €l ng” conn to a first end of
anot her reS|stor R4. The second end of the resistor R4

i s connected to syste round. The junctjon,of t .
TBeNalSORE 1 ofia. Kb, th e BresselePiRdl S (BT % vafge applied to
fHRNPESHEE iddut (point 5) of the amplifier 20 is half that applied to the positive
input of the amplifier 10.

The output of the second amplifier 20 is connected, at a point 3, to the first end
of a further resistor R3, the other end of the further resistor R3 being connected
to a first end of another resistor R4. .The second end of the resistor R4 is

connected to system ground.

The junction of the resistors R3 and R4, which is termed point 4, is connected to
the negative input 9 of the main amplifier 10. The output of the main amplifier
10 is connected to one end of a load, which may be, for example, another
amplifier such as a power amplifier in which case the load is a resistive element

to ground, or another element such as a loud speaker. The other end of the



the negative input 9 of the main anplifier 10. The

output of the main anplifier 10 is connected to one
wep@oni3oar | oad, which nay be, for exanple, anoP¢iE8G2005/000363

anplifier such as a power anplifier in which case the

load is a resistive elenent tg;ground, or another

el ement such as a | oud speaker. The ot her end of

26 2 GO0 oLtk | b BEVEE, DIPDPodle 28b88%Fe loac
aopstitliicertheigutputiof tHdanymiieatireuit.of the circuit of ‘

Figure 6 is essentially the sane as that described
above in connection with Figure 1, the only difference
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urtner poten formed by reSistors Ro an
RBowdiirc bohreciiin witbFdgure h, thecordy différencé beinguthe additien in the

e B o e ot BB o By PEBAH R ana e
WHtRis ndét BBEMSH the cabbt of FRIuréq. Ihtidehibdditest, a@Uhput Vi, is
of Figure 5, these inputs may be froma source, such

apptiediitgianaplifies di0candvthe sanm gipuiibut @t Aedfi hgumagnitude, Vin/2, is

converter . S d taln.t . Vv .

BRI I AmPROREF2lS B obih B ALebul KBRS dpess inpyts may be from
acssurdengutly s &adigitdl sothesiwignt Digitahio-Andlegueoconvérter being
circuit conprises two jdentical anplifiers, a main

4EpH ite pbfaip Jhg aboveranfigwaliemd anplifier (X2) 20. Both
anplifiers have twice the gain Gv required of the

overall system As the anplifiers are identical, they

Widure ha\ehosismahaamplifiarr sirduityeceordingd talar fowgtht Bembodiment of the

Bt oA BB S8R sb e Mphy SOt s B moter i
'10pﬁﬁd WPhEaGRd adh%mvgxbg@@.i R2E RIS Rl fvAse tthe gain Gy
both anplifiers 10 and 20. In the systemof Figure 7,

requitast ofritihey overalbsysiem. i Asappl amplifiersarei identigali they will have

B et RS AR S RTAGORIERYE | pBHly o same
2pelatel éonditidng, Suchns 1k sarhé sapplyeilisige séthe inpet voltage and
ot her end of the first resistor Rl bei ngoconnect ed to

samer loaddipegange a& anpliedta kethramplifiersd 0cketO-end of

the second resistor R2 is connected to the system

gr ound.

In the system of Figure 7, the incoming signal Vi, is applied to a first point (point

1) and is then applied to the positive input of the main amplifier 10. The
incoming signal is also applied to a first end of a first resistor R1, the other end
of the first resistor R1 being connected to a first end of a second resistor R2.
The other end of the second resistor R2 is connected to the system ground.
The junction (point 5) of the first and second resistors R1 and R2 which form a
potential divider is connected to the positive input of the second amplifier 20.
The negative'input of the second amplifier 20 is connected, at a point 2, to the

system ground.

The output of the second amplifier 20 is connected, at a point 3, to the first end

of a third resistor R3, the other end of the third resistor R3 being connected to a



The junction (point 5) of the first and second _
resistors R1 and R2 which forma potential divider is

w@ormaeedet to the positive input of the secondPCT/SG2005/000363

anplifier 20. The negative input of the second
anplifier 20 is connected, at g point 2, to the system
ground. The output of the second anplifier 20 is

, i. tg.the first en f .a third .
TG B 2, Ry Ridllr R Tk oo o5 JP gk Sistor Re is
lmenngcteditoeybim gowfd.r st end of a fourth resistor R4.

The second end of the fourth resistor R4 is connected

to system ground. The junction of the third and fourth

j : s ' ' int. 4. .. .
R RS SRR RAnd L o bR DB, i termed ot 4
agponhected i@theThegabluqoimpule dfgbe mRin amv\rgl.iﬂeﬁ;iﬁx 'Ilge ositput of the
t t d of oa ad |, i ch may be,
FEAR camRfies T ERoeRBTeclag foiane ead T 4405 Fmerwhion may be, for
axBhigle eandtheMBhighfieAsach R hosvél Saiilis: mrfké%é the load
el ement to ground, or another ‘el enent "such as a | ou
Shealdra repistive lement! tofgroned) eadamjtbad dlemenhsecheds a loud

RPelRer. o1 L8N dlint Rend i 250RBRIEET G, 8 Pustom. around.
Ahkwdltage acesstied Iddd Ry, Leomited tResutt mh@%,ﬂrjmelr circuit.

f.the anplifier 10 and the systemground, in para
A Mph@ﬁée Isfen R isecannetiad persss the etputcofdhplampliier 10 and the

%ﬂe{fﬁﬁfhﬁ, H’Ppérj%ﬁelbﬁftﬂﬂﬂ% @ggpghe user connects to the

er systeman erefore t#fe resistor R7 is
i ncluded to reduce the variation in the overall | oad

I foof le, th

385 6 SUBHET 10 e bpn BB et mnthryearonnecs
b i i2 ih YR

e fe8pbd o BN 8 RAIAERL rcuce e

vadatiansiintibe Ryeraflaldady appligpi toalthe adysternf 1K &rmexaimple, the

' rallel_wth Ri.aad, s sh in Fiqure 7, , .
e A R L R A
mmicrremagtrmvewpm:enm;ﬂltlimpew_ahae BF BetlvéSH AOR| oo 47K ohms.
Thus, the range of |oad conditions ) ] )
If tHe resistor R7,”having a typical value of 1K ohms, is added in parallel with
Ricad, @s shown in Figure 7, the load of amplifier 10 is the effective resistance of
resistor R7 in parallel with Riead (R7//Ricag). Thus, the range of load conditions
will then be narrower, as:

R7//Ri0ag=1k//10k=909 ohms, if the load has an input impedance of 10k ohms
and

R7//Ri0ag=1k//47k=979 ohms, if the load has an input impedance of 47k ohms.
At the same time, the resistance value of resistors R3 + R4 may be set between
around 909 ohms and around 979 ohms so that the load conditions for the

amplifier 10 and the amplifier 20 are close to each other.

Thus, the circuit of Figure 7 is identical to that of Figure 1 with the exception of
the addition of the further resistor R7 to the circuit of Figure 7. The operation of



will then be narrower, as: R7//R oad=1k//10k=909

ohns, if the | oad has an input inpedance of 10k ohns
war@eRIINRI oad=1k// 47k=979 ohns, if the | oad PeEESG2005/000363

i nput i npedance of 47k ohns. At the same tinme, the

resi stance value of resistorsigR3 + R4 may be set

bet ween around 909 ohns and around 979 ohns so that
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SoritabtionafitiFigure17 is identical to that of Fl gure 1
Wi th the exception of the addition of the further

resistor R7 to the circuit of Figure 7. The operation
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[mﬁ'\é §?n a%{ tHe '?néqﬁnﬁ\g@l%ﬁ OiPappliedi toRPfirdt pglnt (point

poin en app The" positive I nput
tlhearmalsn tiaerplapbiled tbOtheT pesitine dmpoty of i theamairs aanplifier 10. The

d d f
I RN R e Iy T A e—
ftﬁé ﬁFstﬁ'gglstr R1 m%hﬁéﬁéﬂ‘% Hiirst B of hesecond @fsistor R2.

e seco resi st is connected to the syst em
g’heumtberamd oluthet $©¢Dr(<10€ﬁ31$t05)R2)ﬂS caenectedttozifg sysiemaground.

L

96féﬂtfal Qividdt is Tdshreegst td@he lpbsﬁxveflnprofSﬂlmsdcond amplifier 20.
amplifier 20 is connected, at _a point é
The negative input of the second amplifier 20 is connec?e

at a point 2, to the
junction of two further resistors R8 and R9. The other end of R9 which is not
connected to R8 is taken to the system ground. The end of resistor R8 not
connected to resistor R9 is connected to the output the amplifier 20, to control

the gain of the amplifier 20 by applying feedback.

The output of the second amplifier 20 is connected, at a point 3, to the first end
of a third resistor R3, the other end of the third resistor R3 being connected to a
first end of a fourth resistor R4. The second end of the fourth resistor R4 is

connected to system ground.

The junction of the third and fourth resistors R3 and R4, which is termed point 4,
is connected to a further resistor R11, the other end of which is connected to
the negative input 9 of the main amplifier 10. A further resistor R10 is



junction of two further resistors R8 and R9. The ot her
end of RO which is not connected to R8 is taken to the
W@ @bomogr ound. The end of resistor R8 not conPET/SEZN0S/000363
resistor RO is connected to the output the anplifier
20, to control the gain of thm anplifier 20 by
appl yi ng feedback. The output of the second anplifier
f
CRn ISP ERERA o hedatRR Boufto e pABIALY T oINS atput of the
Shplifiend 0cana gudintd6| o a:ohtrolsthemgﬂumfof ahé camplifier el dtyoapplying

gtk eq i VeleRont i heistorn &G.i8, RAY and 31 e, preferably
%I@cfé&“ﬂhta{‘tﬁee%ﬁi ef &e@n?l"ﬁbrgﬁ’o Y 98 ars sbSeEtﬁﬁﬁall%Pﬂh'étsame

, I's connect to a further resistor Rl1l, the other
end of which is connected to the negative input 9 of

TBE ARl BB, oL athieet, s RPonERRict e nealhd of a load, which
ATEY b If@r ek&mprd ahbme@lafnﬁbltﬂeﬁfsubh%saa”f'pbWEr arnpmeatn which case
to control the gain of thea lifier 10 ¥]
E‘@I%%@ a degistivk elerpentyt® geayingl arrenathen slesrentmichres a loud

d I
Fudetl, i oPte R REAR MR BRI SRl agtlne. The

Volkkagaiborokss difie 1dael comistitudepthe oaipul 6f the ampilifiesrtofrduit.o
one end of a. load, which nay be, for exanple, another
anplifier such as a power anplifier in which case the

ﬁﬁg i é}rdﬁ%ﬁin%m% & fﬂ%ﬂh l%%ﬁf‘&fjﬁ Bre qr\ﬁ’%ﬁ‘?ﬁe exceptlon of

enent suc spea er end of
thmeiddmoocnfrtéetfedhebreﬂnﬂoeg/RtBetn ﬁh’lduh@dthemmwbbf E@lre 7. The
across th oad constit ut t he ou toft
BRpRPNCrY e Girdit Ol rh & SR8tV ekpetiecas that described

hE6vé iif adorirectibmtwit Figwrer ¢, éx@eémtﬁdﬁefe@asm usnrap@hed to both
the addition of the further resistors R8 to

anmwliferscl and 20rtp gontrolthegain op theaamplifiers. he c. rcw t
of Figure 7 is essentially the same as that described
above in connection with Figure 1, except that

fraedbalcub d%us nagrpl em?odnméms hlafamé irfveangn lidapneroRidet an amplifier
contro|l the in o amlifie Thus, one, or re ..

gy#ist Wewhich %ﬁett@é‘d d?l%ﬂ'&%ﬂt%&f@ﬁ% than gh%tl ‘P{‘?@We“t'ona'
amplifiers with reduced phase shift and minimal distortion as the distorting

errors generated by the individual amplifiers in the circuit are cancelled out.

The amplifiers 10 and 20 used in the simulation to obtain the figures quoted
above did not have feedback applied internally. However, embodiments of the

present invention may be applied to amplifiers with or without feedback. .

Various modifications to the embodiments of the present invention described
above may be made. For example, other components and method steps can
be added or substituted for those above. Thus, although the invention has been
described above using particular embodiments, many variations are possible
within the scope of the claims, as will be clear to the skilled reader, without

departing from the spirit and scope of the invention.



systemin which the bandwidth is significantly greater

than that of conventional anplifiers with reduced
w@b@so4¥hi ft and minimal distortion as the di SPOI/BGHYS/000363

errors generated by the individual anplifiers in the

circuit are cancelled out. Thel anplifiers 10 and 20

used in the sinulation to obtain the figures quoted

elpsines-di d not have feedback applied internally.

However, enbodi ments of the present invention may be

dppl i A aroplifigsiappaeatys worprisindai t hout f eedback.

presont | noditt ShPATE o oS BTN Br L BnEkc o,
exanpl e, ohhetond fiet arrangedtd heskivd agsopattiobef said input

added or substjtuted for those above. Thus, although

$igBal, saihsecandrEp s hayvingan putpuisianaliantg

parti cul ar [+ AR S4ir i L afd- ; : i bl

N thi n t hearadmtgRt phvEREariRied ] RRR S REI R sfonal of
s&id ssicoht] ennplified and tosfedubatprdeqrioniofgaid outpubsigepl ta $aid first
and.scope of the invention.Clainms: 1. An anplifier

ngﬁ%ﬁ' us conprising: a first anplifier arranged to

recei ve anwhBpalh saidfitat anplii6CHhraHgtld fol fibtaict 88@9stoportion
to receive a proportion of said input signal, said
ebsaid @ utpyiisignad of saidi sepoad anplifiar feingsald inantisignal tosproduce a

L L L e

proportion of said output signal to said first
anplifier; wherein said first anplifier is arranged to
Zubt rABanRlifigr grepmtys grcemingiaClaim duiurtheysemuiisinga gecond

BPBRLS ATRL1Hhthpa 51 bR o B A8 4 RERRT pporton
af sald irgoyilisigriat to apidesesond aamplifiedi ng to claim 1,

further conprising a second potential divider arranged
to receive said input signal and feed said proportion

9f sand drififier abpaAitud 8cEadthg>RCQAr 2MRIrtHer @omprising a third
potential divider arranged to receive said input signal and feed a proportion of

said input signal to said first amplifier.

4, An amplifier apparatus according to claim 3, wherein said proportion of
said input signal received by said second amplifier is approximately 50% of the

proportion of said signal received by said first amplifier.

5. An amplifier apparatus according to any one of the preceding claims,
wherein said first amplifier has an output, said apparatus further comprising a
resistive element connected between the output of said first amplifier and
ground, said resistive element being arranged to reduce variation in the loading

of said first amplifier.

6. An amplifier apparatus according to any one of the preceding claims,
wherein said first and second amplifiers each have a negative input and an



3. An anplifier apparatus according to claim 2,
further conprising a third potential divider arranged

w0 e006eemdve said i nput signal and feed a propoPCT/86G2005/000363
said input signal to said first anplifier. 4. An
amplifier apparatus accordingj,so claim3, wherein said
proportion of said input signal received by said

d lifi [ ' Ly, 50% of. t h
SEBRE eRererperSiys SufER G pIThS ArSLPeivG Frment connected
daphveén Bie nBgatfiVe mplt bf iHersctppdamplficRehardtbind t ehdasecond
one of the preceding clains, wherein said tirst .
ARpiptive elemriy conneglastipetwegndhe eyiruialishe seeond amplifier and the

SRR S8y SRS EAL AR, BB Bvprer by

fesdlsickve el enent being arranged to reduce variation
in the loading of said first anplifier. 6 . An
anplifier apparatus according to any one of the

g;r_ eceNNgmplifib M BppAaRisLhdtording tb iclaih @WGEE@F%}?BH\?ing a third

mplifiers each have a negatiVve input and anou , .
sasigtivppleneantconnectest betvepnite ngoative input oéthestitst amplifier and

S Rof A 5e Ll 176l e A8 B0t Tal APiksand gourt
ESIERE kAR ToptebRIdBstveERthe BuRit oPthd fiest aafsifier and the
anplifier and the negative input of the second

Aeaptive mput of tha firshampdifiar ter setribe gabvabithedfisst amplifignby

f ﬂgﬁ k. 7. An anplifier apparatus according to claim
g?& ur%her conprising a third resistive el enent

connect ed between the negative input of the first
mplifier an_{Jthe'unction f theresistohsfor i.n )
1e f AFSEMPY l%rnaméramswm ling A@ agY roher AfHiNe PEpCR "Ogc'a'ms:
| t 3 . L

TR s A AR aiieRs 318 BibstahupliAgbhiica.

anplifier to set the gain of the first anplifier by

feedbgck. 8..An anpl|fier apparatys carding t.q.a .y
She. ofiht AOPLTISRRAgtS 2aaEdingid ol & YRetelly sqid figh and said
seeondl aniplificfd Bave 3UBstaHBalABEhEdd] Briode Behérdted therein, said
errors being substantially cancelled by the error generated in said second
amplifier being subtracted from said error generated in said first amplifier.

10.  An amplifier apparatus according to any one of claims 2 to 9, wherein
said second potential divider comprises two substantially equal resistive

components.

11.  An amplifier apparatus according to claim 10, wherein said resistive
components are high precision components.

12.  An amplifier apparatus according to any one of the preceding claims,
wherein said amplifier apparatus has an overall gain, and said first and second

amplifiers each have an associated gain, said gain associated with each of said



9. An anplifier apparatus according to claim8,

wherein said first and said second anplifiers have
wQeipsaayw al |y i dentical errors generated therPCHSGHaF/ 000363

errors being substantially cancelled by the error

generated in said second anpl2fier being subtracted

fromsaid error generated in said first anplifier. 10.

05 3 S PR, SSnOSEEACARLLD 0K, OB Lo e

aomlifiesagparatusubst anti al |y equal resistive
components. 11. An anplifier apparatus according to
clai m 10, wherein said resistive conmponents are high

RBECT AnUMBRTER ApPAFftus la%coﬂ'hg?‘fmblhfm qn, m?élﬁtsﬁd first potentlal
according to ang one of the preceding clains, wherein
'15

Saﬂdf-rmmnrfse@ra béﬁsastu@ ¢raapenerhandad segendh resistiveseardponent,

6bbfor S8R REEART R8BI s Bia R Rl PR3 3 & otiatge
E@slstadcart‘pélrétl@ of sidiregistiroemssueizgey withi S%ﬁ?d fikse reS|st|ve
overall gain _of said anplifier apparatus.

sepPrRert togaid resistange asseciatpd Wit ﬁﬁldﬁ%@ndvméﬁéwﬂ component
B&ing Jdchstha%te%gmhan %Qﬂsngﬁgpét'as cloh bf Shid Jirst r—tmd second

resrstive conmpone a sec resistive conp
mtlvefcwnpménts £ smaialstcajkyrmquaém e ampbtmn!pmf@taidsmput signal

el deRRnd SERHRL Sl e arad Seahd il
conmponent to said resistance associated with said

second resistive conponent being such that the
afp| | Aocemplifies gipgaratys accending jouelaim did, wherein ¢aid first amplifier

AR AR, SN GO TRAREIHS A heh PR B bk ke

ang lseécbn?d réblsdi\ﬂéecﬂ)rhyortélm ofbaiddfrsspoténtigcdivider is substantlally
nplifier apparatus accordin

lifier.
@Hﬁalrﬁp steSWHM? é‘P@P’ gaplafc# forsgid grRutiaf spidhfrst ﬁmpgﬂ?'but ,
and wherein the sum of the associ ated resi stances of
said first and second resistive conponents of said
151 st Apanepiifiealapgardtde accerdingotet amy oaé bf tregpreicetiingeclaims,

\‘r/g(ﬁﬁqusu% :s\é?j ylar%%(cj)lr’udpr’O of s%(?d tm%u?%}g%a lrJet ewed) I)y %gfddsecond amplifier is
approximately 50%.

16. A method of amplifying a signal comprising:

applying an input signal to a first amplifier;

applying a proportion of said input signal to a second amplifier,
said second amplifier having an output signal;

applying to a first potential divider said output signal of said
second amplifier;

épplying a proportion of said output signal to said first amplifier;
and

subtracting in said first amplifier said proportion of said output
signal of said second amplifier from said input signal to produce a difference
signal amplifiable by said first amplifier.



15. An anplifier apparatus according to any one of the
precedi ng clains, wherein said proportion of said

WO pat4®oynal recei ved by said second anpli fi ePCT/$G2005/000363
approxi mately 50% 16. A nethod of anplifying a signa
conprising: applying an input24ignal to a first
anplifier; applying a proportion of said input signa
to a second anplifier, said second anplifier having an
out put signal; applying to a first potential divider
44i d édumethodsagerrdingftosddion $&duriienopmpfisiog applying saig input

ST R 2 s n nolBitAL AR, s FBhortip 3P sEiehbf ipnat appied
s SicevoRAmPIITET beiglaoplicay saidraloond pomrtias SRa

anplifier fromsaid input signal to produce a
difference signal anplifiable by said first

BP! 1IN ot fb&ﬁh@"t@.c@é&‘ﬁﬁ ?’ifﬂﬁhéﬁc%@g&gégggy@ﬁ B& input

conpri si ng adp% ying>sai d | nput “sigha
pigirahto althicd potéatial diziddr pairebapplyioy @ propairiibn opsdid input signal

i gnal . appl i tp said secaond anpl.ifi.er being applied
B3, 968 S C8roter Bl A dn(H aarntakdvepe: had
according to claim 17, further conprising applying

said input signal to a third potential divider, and
4Pp! yAnpethqst apeordingrioiaigni 8, wingnein saigpibperdiopaif gaid input

Ao A R
BPPMSd td 8aidTirstaplifieribioughaad tHirEsbteadaltivigai.d

second anplifier 1s approxi mately 50% of said signal
applied to said first anplifier through said third

B! Nl Aletitla helindo £y BHLGFIARGL181899! RrfiRY cBRrising
or “cl ains 0 , rurther conprising teducing
veducing oariatiort imethkedeakling of baiiirdt Ampiifierangimg hiresistige algment

a resistive el enent connect, bet ween t he out pyt of
caneeser beturpn e eHinkar @@@ffﬁ%t. amplitier and grouhd.

21. A method according to any one of claims 16 to 20, wherein said first and
second amplifiers each have a negative input and an output, said method
further comprising setting the gain of the second amplifier by feedback applied
by connecting a first resistive element between the negative input of the second
amplifier and ground, and a second resistive element between the output of the

second amplifier and the negative input of the second amplifier.

22. A method according to claim 21, further comprising setting the gain of the
first amplifier by feedback applied by connecting a third resistive element
between the negative input of the first amplifier and the junction of the resistors
forming the first potential divider, and a fourth resistive element between the

output of the first amplifier and the negative input of the first amplifier.

23. A method according to any one of claims 17 to 22, wherein said first and

second amplifiers are substantially identical, and said second potential divider



2 1. A nmethod according to any one of clainms 16 to 20,
wherein said first and second anplifiers each have a
wmeg@awiigse7 i nput and an output, said nmethod furp¢E8G2005/000363

conprising setting the gain of the second anplifier by
feedback applied by connectimg a first resistive
el ement between the negative input of the second

. 40, . | .
B o D RS, ¥ty o bplying 2
peypsriioreof sgidinit signal e saiddsesopdiampelifier 22mpsises tapplying

SRS So Bt PR S8 TRE R Al 0 1
connecting a third resistive el enent between the

negative input of the first anplifier and the junction
&t t h& methiogtancerding # agy one aficlainsplf tond 3. avheriein said amplifier

e o L T

€ negative 1np
&nassociafEd daiey the2fiethddrfatthedcarnprsidg regrangirg gaidrfesiodnd
SHaiTE e St el pSrdakeb ol e Eeg ot ana
SEESHaRPlifsls igbpPlokirASIERPINES BRS obdrall s besiibalrhylifier

equal resistive conponent’s, said step of applying a
pppa@tus.on of said input signal to said second
anplifier conprises applying approxi mtely 50% of said
i nput signal to said second anplifier. 24. A nethod

ascor gimethod dprding t®ang bakrst clkfimsol 62 2hetiéreih saiddirst

a%l{fl er apparatus has an overall gain, and said o

ppiestiabdividss somerianp R firslaesistive Fompraeanand forganddesistive
J . ar .

Bl Bprsi oBEh 0 A5 52O B RSPl an

assaniateti @dsistankce pthehmethagisfucther compesithgssstestihg said resistive

EamponRie aol RaEhS aba! sig rasfaratrrsReiledg SRl frst
ﬁééYst%_eco?ﬁpdi‘lel?‘fé 5 saffl reSistthceVdidiogidted ith tdid 8kcond resistive

potential "divider conprises a first resistive o
camponent is sudh thaidbe mnplideds of said signad aé atjunetiornofesaid first and

S8l SRR RSB RSt SRR S e A sai
pRUeSighabtossHid se6shdé hmpiifier divided by the gain of said second

amplifier.

26. A method according to any one of claims 16 to 25, wherein said first
amplifier has an output, said method further comprising the step of applying a
resistive load to said output of said first amplifier such that the sum of the
associated resistances of said first and second resistive components of said

first potential divider is substantially equal to said applied load.

27. A method according to any one of claims 16 to 26, wherein said first and
said second amplifiers have substantially identical errors generated therein, the

method further comprising substantially cancelling said errors by subtracting



conmponents such that the ratio of said resistance
associated with said first resistive conponent to said

WO e@6stmOTe associated with said second resi St POESG2005/000363
conponent is such that the anplitude of said signal at
a junction of said first and gécond resistive
conponents is substantially equal to the anplitude of
saidderroydnsrhidh daid §éb(§h<§ﬁﬁftj?)_ﬂﬂelaﬁf6ﬂn' ddi¢errdt yeHeteY in said
t he gain of said second anplifier. 26. A nmethod
fred @Rlifigrt o any one of claims 16 to 25, wherein said
first anplifier has an output, said nethod further
conprising the step of applying a resistive load to
28i d At gudio amlified systeat camplisihigethe anglifithappafatusofany one
o£ t he gssocj ated resistances of said first and second
PESiRIDS VdOckhponent s of said first potential divider
is substantially equal to said applied |oad. 27. A
nmet hod according to any one of clains 16 to 26,
wherein said first and said second anplifiers have
substantially identical errors generated therein, the
nmet hod further conprising substantially cancelling
said errors by subtractingsaid error generated in said
second anplifier fromsaid error generated in said
first anplifier. 28. An audio anplifier system
conprising the anplifier apparatus of any one of
clainms 1 to 15.



