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col l ector el ectrodes Lpli - | ]
fronts, and the sistors 318. and 322 are concerned. 45 problemthe
resent *nvention over conmes woul d Accordingly, a balanced FM detector
elr- 1 not be presented. cuit,of the type shown
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tial to provide single-ended phase-shifted signal second input of said
multiplier to provide drive to the nmultiplier transistors 318, 320, phase
i i i t hat
shown 3. A quadrature detector as clained in claimin Figure 1.
Alternatively, the secondary wind- 2, characterized by .a seventh
transistor con- 95 ing could be center-tapped, with the cengfz nected in
ia

‘a cogmon- base anpllfler conflgwikﬁégp connected to a bias p
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- frequenc dep&mdeﬁmmmhmmbMWheaphdse shi ft rdfenpAgdat,i s nost

phases sgﬁ’!"‘l e excg g‘l’l a‘f“;lpfe“t‘:“:)g 30 ently applied to the
base “el g K {ure detgé;phwq&:gb icfged in claimthe
nultlpller [ S A3 2-—32 24— ey, said emtter .
el ect rOdeSP'irghs]g%ﬁ;lg%{fE:dmg; i O er m&t&ha%'mg 3 fr!ﬁ‘fn tter third,
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105 5. A quadrature detector as claimed in any WHAT VE CLAIM IS:-
of claims 2, 3 and 4 wherein t e . A quadrature detector of

angl e modul a-  the out put Qf Ilntter islimted ted waves

i ncl udi ng a phase detecting ﬂﬂu val ue such that the response
of said 45 plier having first an uts to receive output of said
multiplier to said phase shifted 110 S|gnals to be multiplied thereby,
first and signal voltages applied thereto does not show second coupling
nmeans respectively coupling appreciable non-linear phase delay as a func-
said first and second inputs of said multiplier tion of signal anplitudes.
to the input of the quadrature detector, one 6. A quadrature detector
(of angle nodula- 50 of said coupling neans including a phase shift ted
‘waves) as clainmed.in any of claims 2-5 115 network, said first coupling
means including wherein the connected emtter el ectrodes of a first
emtter-coupled differential anplifier- said first and second transistors
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i nput connected to the collector phase delay variation with variation . of
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transi s- 120 neans including a second emtter-coupled dif- tors having
base el ectrodes respectively con- ferential anplifier-limter having a
characteris- nected to said base electrodes of said first and tic of phase
delay variation with variation of its second transistors, and having
collector elec- input signal anplitude sinmilar to that of said trodes
respectively connected to said collector 60 first limter, -whereby said
guadrature detector electrodes of said second and first transistors, 125
is rendered relatively insensitive to said un- have their emtter

el ectrodes joined together desired characteristic.

and connected to the collector electrode of the 2. A quadrature detector as
clainmed in claim other one of said third and fourth transistors. 1,
wherein said nultiplier conprises at |east 7. A quadrature detector
substantially as 47 7 1, 362, 995

7 hereinbefore described with reference to the acconpanyi ng draw ngs.

T. 1. M SMTH, 8. An integrated circuit enbodyi ng a quad-

Chartered Patent Agent, rature detector according to any precedi ng

50 Curzon Street, 5 claim wth possible exception of elenents of

London WLY 8EU. said phase shifting networKk. ' Agent
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