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A CORING AND PEAKING CIR<DIT 

·BACKGROUND OF THE INVENTION 

Field of the Invention 
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The present invention relates to a peaking/depeaking cir­

·cui t for aooentuating th0 outlines of the objects in a teievi-

5 sion picture, or on the contrary, for attenuating the outlines. 

The present invention more particularly relates to a coring cir­

cuit for disabling the peaking when the level of the signal to 

process is too low. 

Discussion of the Related Art 
10 Fig. 1 is a functional diagram of a conventional peak-

ing/depeaking circuit. In this circuit, a signal. Y, generally a 

television luminance signal is delayed a first tµne by a delay 

circuit 10 and delayed a second time by a delay cii;-cuit 11. A 

circuit _ 13 provides a signal D2 that is twice the output Y2 of 
. . . 

15 delay circuit 10 minus signal Y and the output Y3 of delay cir­

cuit 11. As indicated in Fig. 1, ·if signal Y is a square pulse, 

signal D2 has, at the beginning of the square pulse, a negative 

pulse inun9cliately followed by a positive pulse and, ~t the end 

of the square pulse, a positive pulse inmediately followed by a 

20 negative pulse. 

Signal D2 is applied to the input of . an attenuator 15, 

which multiplies signal D2 by a ~fficient 0 .125, and to the 

input of an attenuator 16 which multiplies signal D2 by a co­

efficient 0.375. The output DP of attenuator 15is provided to a . . . 
25 subtracter 18 which subtracts signal DP to the output of at­

tenuator 16 which is previously processed by a coring circuit 20 

and by a multiplier 22. The coring circuit 20 transmits at its 

output P the output signal of at.tenuator 16 only if this signal 

exceeds a· predetermined level .f \ 'r> . 
30 plier 22 multiplies the outp circuit 20 by a 

coefficient fixed by a gain ~1fia. 
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An .adder 24 rece:i..ves the output of subtrac:;::tor 18 and the 

delayed l.uminance signal. · Y2, and provides the processed signal. 

Yp. 

Signal. DP, which is a depeaking si.gnal., i.s permanentl.y 

5 subtracted .from signal. Y2, whereas signal. P, ·which is a peaking 

signal, i.s more or less amplified, ·depending upon the gain sig­

nal G provi.ded to multi.plier 22, and added to signal.Y2. If the 

mul. ti.plication cx:>ef ficient of multiplier 22 is lower than 1/3, 

the subtraction of signal DP is daninant, and signal. Yp has, as 

10 indicated in A, progress! ve step-fonn rising and falling edges. 

In contrast, i.f the multipli.cation cx:>efficient of multipl.ier 22 

exceeds 1/3, the additi.on of signal P is dominant. Then, signal 

Yp has, as indicated in B, a rising edge preceded by a negative 

pul.se and followed by an overshot, and a falling edge preceded 

15 by an overshot and followed by a negat:i.ve pul.se. 

Up to now, the functi.ons of the block ·diagram of Fi.g. 1 

have been achieved with elements operating in voltage ~e. 

SUMMARY OF THE INYENTION 

An object of the present invention i.s to provide a peak-

20 ing/depeaking circuit, and more particularly a CX>ring ci.rcuit, . 

of a particularly simple structure. 

In embodiments of the present invention, sane funetions, 

shown in Fig. 1, are achieved in .a particularly simple way, due 

to a specific structure formed with elements operating ·i.n cur-

25 rent mode. 

. .. Embodiments of the invention more particularly relate to a 

ex>ri.ng circuit for an input signal in the fonn of a differential 

input cun;ent having two components in phase opposi ti.on. The 

ex>ring circuit oompri.ses a first pair of caSCX>de transistors bi-

30 as9d by a same reference voltage, for applying a first fraction 

of the components of the differential current to first two re­

spective resistors; a seex>nd pair of casoode transistors biased 

by this reference voltage, for providing a seex>nd fraction of 

the components of this differential current to a differential 

35 ,·cUrrent output of the circuit and to· two respective branches of 

a differential stage receiving the.voltages across the first ·re-
, ~ ~:: .. ~ 
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sistors; and two coring current sources which respectively con­

nect two transistors fanning the differential stage to a supply 

voltage, the two coring current sources being interconnected 

through a second resi~tor. 

5 According to an embodiment of the inVen.tion, the ratio be-

tween the value of the second resistor and the value of the 

first resistors is twice the ratio of the first and second frac­

tions. 

A peaking/depeaking cin;:uit according to one.embodiment of 

10 the invention oanprises the above-mentioned coring circuit; a 

third pair of cascode transistors biased by the reference volt­

age, for injecting a thiro fraction of the components of the 

differential ·current respectively into an input branch and an 

output brancn of a current mirror; and a differential multiplier 

15 receiving a differential multiplication voltage and the differ­

ential current output of the coring circuit, two output brancheS 

of the multiplier being respectively connected to the branches 

of the current mirror •. 

According to an embodiment of the invention, the differen-

20 ti.al input current of the coring circuit is obtained from an in­

put voltage, this input voltage delayed once and this input 

voltage delayed twice; A differential stage receives the voltage 

of the output branch of the current mirror and the input voltage 

delayed once, the two branches of this differential stage being 

25 respectively connected to the input and output branches of the 

current mirror. The ~ltage of the eutput branch of the current 

mirror constitutes the output signal of. the peaking/depeaki.ng 

ci.rcuit. 

According to an embodiment of the invention, the dif feren-

30 tial input current of the coring circuit is provided by two par­

allel connected output branches of two differential stages, one 

of which receives the input voltage and the input voltage de­

layed once, the other stage reqeiving the input voltage delayed 

oru:ie and the input voltage delayed twice. 

35 The foregoing and other objects, features, aspects and ad-

vantages of the invention will become apparent from the follow-
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ing detail.ed description of il.l.ustrative embodiments of the pre­

sent i.nvention when taken in c::x>njunction with the acx:x:impanyi.ng 

drawings. 

BRIEF DE$CRIPrION OF THE DRAWINGS 

5 Fig. 1, above described, represents a ex>nventional func-

tional. diagram of a pealQ.ng/depeaking circuit; 

Fig. 2 represents an embodiment of a ex>ring circuit ac­

ex>rding to one embodiment of the present invention; 

Fig. 3 represents a transfer diagram il.l.ustrating the op-

10 eration of the circuit of Fig. 2; 

Fig. 4 represents circuitry to add to the coring circuit 

of Fig. 2 to real.ize a peaking/depeaking circuit; and 

Fig. 5 represents an embodiment of a circuit for providing 

a current signal required by the circuits of embodiments of the 

15 present invention. 

DETAILED DE$CRIP'l'ION 

According to the invention, the· signal D2 of Fig. 1 i~ in 

the form of a differential. current having oomponents D2+ and 

D2-. From this signal D2-/D2+, all the other signals are proc-

20 essed as differential currents until the output voltage Yp is 

provided. 

Fig. 2 represents an embodiment of a ex>ring circuit ac­

ex>rding to the invention. It is in particular the specific 

structure of the coring circuit according to the invention that 

25 provides a significant simplification of the peaking/depeaking 

circuit. 

A -pair of PNP cascode transistors Ql and Q2 transmits a 

fraction of the differential current D2-/D2+ to two resistors 30 

and 31. The bases of transistors Ql and Q2 are biased by a oon-

30 stant reference voltage Vr. Transistors Ql and Q2 receive re­

spectively on their emitters the oanponents D2- and D2+, and 

their ex>llectors are ex>nnected to ground GND through resistors 

30 and 31, respectively. 

A second pair of PNP cascade transistors Q3 and Q4 trans-

3 5 mi ts a fraction of the differential. current D2-/D2+ , to the re­

spect! ve branches of a differential. stage formed by two NPN 
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transistors Q5 and Q6. Transistors Q3 and Q4 are connected in 

parallel by their emitters and their bases to transistors Ql and 

Q2. The ex>.).1ectors of transistors QS and Q6 are respectively 

connected to the ex>11ectors of transistors Q3 and Q4 and respec-

5 tive1y provide the components P- and P+ of a differential cur­

rent which ex>rresponds to the peaking signal P of Fig. 1. The 

bases of transistors QS and Q6 are connected to the ex>11ectors 

of transistors Ql and Q2, respectively. The differential stage 

QS', Q6 is a low gain stage: for this purpose, the emitters of 

10 transistors Q5 and Q6 are connected to ground through respective 

current sources 33 anP· 34, and connected to each other through a 

resistor 36. The current Ic of. sources 33 and 34, i.e. , a ex>ring 

current which can be adjusted by a signal C, determines the. 

width of the ex>ring range of signal D2+/D2-, i.e., the amplitude 

15 of signal D2+ /D2- below which the output P+ /P- of the circuit is 

zero. 

A pair of PNP casex>de transistors Q7 and QB transmits a 

fraction of the differential current. D2-/D2+ as a differential 

current DP-/DP+ which corresponds to the depeaking signal DP of 

20 Fig. 1. Transistors Q7 and QB are connected in parallel by their 

bases and their emitters to transistors Ql and Q2, respectively, 

and . the ex>11ectors of transistors Q7 and Q8 provide the compo­

nents DP- and DP+. The casoode transistors Ql-Q4 and Q7, Q8 dis-
. . 

tribute the currents of comporlents D2- and D2+ as a function of 

25 the sizes of these transistors. Thus, the attenuation ex>effi­

cients of attenuators 15 and 16 of Fig. 1 are obtained by se­

lecting transistors Q3 and Q4 three times larger than transis­

tors Q7, QB, and transistors Ql and Q2 four times larger than 

·transistors Q7 and QB. The relative sizes of these transistors 

30 .. are indicated in brackets in Fig. 2. 

Thus, if components D2- and D2+ have values 8(I-i) and 

8( l +i}, respectively, (where l is a ex>nstant quiescent current, 

arid i is a variable current representative of signal D2), cur­

rents 4(1-i}, 4(I+i}, 3(1-i), 3(I+i}, 1-~, and l+i ci:rcu1ate re-

35 spectively in the collectors of transistors Ql-04 and. Q7 and Q8. 

The collector currents of transistors Ql and Q2 generate volt-
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ages across resistors 30 and 31. The difference between voltages 

across resistors 30 and 31 is applied to the terminals of :reSis­

tor 36. In the example of Fig. 2, resistors 30 and. 31 have a 

value 3R and resistor 36 has a value SR. With these values, 

5 there is a current 3i in resistor 36, provided that this ~t 

3i is lower than the current Ic of SOUfC8 33 or 34. Then, the 

ciollector current of transistor Q5 has a value of Ic-3i, and the 

ex>llector current of transistor Q6 has a value of Ic+3i. As a 

result, the components P- and P+ each have a value 3I-Ic, which 

10 "is. independent of i; the differential current P+/P- is zero for 

ariy value of i. This operation nDde is obtained within a 
11ex>ring11 range. 

Generally, the differential current P+/P- is canceled in 

the ex>ring range by selecting the ratio between the value of re-

15 sister 36 and the value of resistors 30 and 31 equal to twic:ie 

the size ratio between transistors Ql (or. Q2) and Q3 (or 04) • 

Otherwise,. the differential current P+/P- will vary with a 

slight positive or negative slope. 

Now, if ~t 3i in resistor 36 tends to exceed value Ic 

20 (goes outside the ex>ring range), the excess current carinot be 

absorbed by source 33. Thus, in the example of Fig. 2, the col­

lector current of transistor QS is zero and the ex>llector cur­

rent of transistor Q6 establishes at 2Ic, independently of the 

value ~f current i, provided. that it is higher than Ic/3. 'lben, 

25 the component P- establishes at 3( I-i) and the cxxnponent P+ es­

tablishes at 3(I+1)-2Ic. 

Fig. 3 illustrates the variation of the differential cur­

rent P+/P- as a function of current i. Between v~ues -Ic/3 and 

Ic/3 of current i (within the ex>ring range), the current P+ /P-

30 is zero. Beyond value Ic/3, current P+/P- varies according to a 

straight which intersects the vertical axis at a point -2Ic. Be­

low value -Ic/3, current P+/P- varies according to a straight 

which intersects the vertical axis et a point 2Ic. 

If the ratio between the value of resistor 36 and the 

35 - value of resistors 30 and 31 differs from twice the size ratio 

between transistors Ql and Q3 (or Q2 andQ4), the slope of sig-
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na.l P+/P- within the coring range becomes positive or negative 

instead of being zero, which is.undesirable. Such a slope varia­

tion cannot occur in a circuit a.ocx>rding to the invention when 

the temperature varies or when the fabrication technology 

5 · changes, bedause the above-mentioned ratios are determined by 

elements of same nature (resistors or transistors) which have 

identical variation characteristics as a ·function of the tem­

perature or the f~rication technology. In ad.di tion, these ra­

tios are easy to achieve ac:xmrately in integrated technology. 

10 Fig. 4 represents an ~t using the circuit of Fig. 

2 for realizing a peaking/depeaking circuit according to the in­

vention. The components DP+ and DP- drawn fran the collectors of 

transistors Q7 and oa. are provided to an input branch and an 

output branch, respectively, of a .current mirror including Pm:> 

15 transistors Q9 and QlO. The emitters of transistors Q9 and QlO 

·are cormected to a high supply voltage _vcc. The collectors of 

these transistors, which form the input and output branches of 

the current mirror, are connected to g:round GND th:rough respec­

tive current sources 40 and 41 of same value. The bases of tran-

20 sisters Q9 and QlO are cormected to each other and are connected 

to the collector of transistor 09. 

The components P- ·and P+ are injected in two biasing 

branches of two respecti~ differential stages forming a multi­

plier. One stage cx:mprises two NPN tr~istors 011 and 012, and 

25 the other stage cx:mprises two NPN transistors Ql3 and 014. The 

emitters of transistors 011 and 012, reoej_ving the component P-, 

are aonnected to ground GND through a current source 43. The 

emitters of transistors 013 and Q14, receiving the component P+, 

are aonnected.to ground GND·through a current source 44 of same 

30 value as so\.trce 43. The collectors of transistors 012 and Ql3 

are cormected to voltage Vee and their bases receive a component 

G+ of a differential cont:rol voltage G+/G- which determines the 

multiplication coefficient of the multiplier. Transistors Oll 

and 014 receive at their bases the component G- and their col-

35 . lebtors are aonnected to the input branch and to· the output 

branch of the ctirrent mirror Q9, QlO, respectively~ 
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With this configuration, the difference between the dif­

ferential output current of the multipli~ {provided by the col­

lectors of transistors Qll and Ql4) and of the differential cur­

rent DP+/DP- is obtained on the input and output branches of 

5 mirror. Q9, QlO. The functions of multiplier 22 and of subtracter 

18 of Fig. 1 are thus achieved. 
. . . 

In addition, the output voltage Yp of the peaking/ depeak-

ing circuit is provided by a follower transistor 015 which re­

ceives at its base the voltage of the output branch of the cur-

10 rent mirror 09, 010 (i.e. , the collector voltage of transistor 

QlO). Tran8istor 015 has its oollector connected to voltage Vee 

and its emitter, which provides voltaQe Yp, connected to_ ground 

through a current source 46 •. Voltage Yp and a voltage Y2, which 

corresponds to the delayed sigrial Y2 of Fig. 1, are applied to 

15 the bases of transistors Ql6 and 017, which form a low gain dif­

ferential stage. The emitters of transistors 016 and 017 are 

connected to ground by respective current sources 48 and 49 of 
. . 

same value and that are connected to each other through a resis­

tor 50. The oollectors of trBn:Sistors Ql6 and 017 are connected 

20 to the input branch and output branch of the current-mirror Q9, 

010. This differential stage provides the function of the adder 

24 of Fig. 1. 

To ensure that transistors Q7 and Q8 (Fig. 2) are oon­

stant~y conductive, NPN cascade transistors (not shown) biased 

25 by vol~ge Vr can be connected between transistors Q9 and QlO 

and tenninals DP+ and DP-. This also isolates multiplier Qll-014 

from transistors Q7 and QB, and thus allows to bias the multi­

plier with a different voltage. 

Fig. 5 represents an enibodiment of a.circuit provid:Lng the 

30 differential current D2+/D2- from voltages Y, Y2·and Y3 of Fig. 

1. The output branches of two low gain differential stages are 

connected in parallel and provide components D2+ and D2-, re­

spectively. One of the stages comprises PNP transistors Ql8 and 

Ql 9 whose emitters are connected to voltage Vee through respec-

35 tive current sources 52 and 53 of same value, and ,are connected 

to each other through a resistor 54. The other differential 
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stage oomprises PNP transistors 020 and, 021 whose em1 tters are 

connected to voltage Voe through respective current sources 56 

and 57 of same value as sources 52 and 53, and are connected to 
each other through a resistor 58 of same value as resistor 54. 

5 The collectors of transistors 018 and 021 provide the c:unponent 

D2+ and the collectors of transistors 019 and 020 provide the 

cpmponent D2-. The bases of transistors 018 and 021 receive 
voltages Y and Y3, respectively, and the bases of transistors 

019 and 020 both receive voltage Y2. 

10 A complete peaking/depeaking circuit according to the pre-
sent invention, achieved from elements operating in current 
mode, comprises· approximately 55 transistors and 41 resistors, 

whereas conventional circuits using elements operating in volt­

age mode and furthermore not comprising the depeaking function, 
15 include approximately 75 transistors and 48 resistors. 

Having thus ~cribed at least one illustrative embodiment 
of the invention, various alterations, modificationa and im­

provements will readily occur to those skilled in the art. Such 

alterations, modifications, and improvements are intended to be 

20 within the spirit and scope of the invention. Accordingly, the 

foregoing description is by way of example only and is not in­

tended to be l.:f,miti!lQ. The inventi~ is limited only as defined 
in the following claims and the equivalents thereto. 

What is claimed is: 
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1. A coring circuit for an input signal (02) in the fonn 

of a differential input current having two canponents in phase 

opposition ( 02+, 02-), the coring circuit comprising: 

- a first pair of cascade transistors (01, 02) biased bya 

5 first reference voltage ( Vr), for applying a first fraction of 

each of the components of the differential current to respec­

tively first and ~nd resistors (30, 31); 

- a second pair of cascade transistors (Q3, Q4) biased by 

the first reference voltage, for providing·a second fraction of 

10 each of the canponents of said differential current to a differ­

ential current output (P+, P-) of the coring circuit and respec­

tively ·to first and second·branches of a differential stage (05, 

06)'that also receives voltages across the first and second re­
sistors; and 

15 - two coring current sources (33, 3:4) are respectively 

oormected tO first and second outputs of the differential stage 
( 05, 06) to a supply voltage ( GND), the two coring current 

sources being connected to each other through a third resistor 
(36). 

20 2. The • coring circuit of claim 1, wherein the +ratio be-

25 

tween the value of th0 second resistor (36) and the value of 

the first resistors is twice the ratio between the first and 

second fractions . 

. 3. A peaking/depeaking circuit comprising: 

- the coring circuit of ·claim 1; 

- a third pair of cascode transistors ( 07, 08) biased by 

said reference voltage (Vr), for. injecting a third fraction of 

the components of said differential current respectively into an 

.input branch and an output branch of a current mirror (09, 010); 

30 and 
- a differential multiplier (011, 014) receiving a differ­

enti.al multi plication· voltage , ('G+, G-) and the differential cur­

rent output (P+, P-) of the coring circuit, two output branches 

...... :.···.: 
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of the multiplier being respectively connected to the branChes 

of the current mirror. 

4. The peaking/depeaking circuit of claim 3, wherein the 

differential input current ( D2+, 02-) of the coring circuit is 
5 obtained fran an input voltage (Y); said input voltage delayed 

once (Y2) and said input voltage delayed twice ( Y3), and cxxn­
prising a differential stage (016, 017) receiving the voltage of 
the output branch of the current mirror (09, QlO) and said input 

voltage (Y2) delayed'once, the two branches of said differential 
10 stage being :respectively connected to the input and output 

branches of the .current mirror, the voltage of the output branch 
of the current mirror constituting the output signal (Yp) of the 

peaking/depeaking circuit. 

5. The peaking/depeaking .circuit of claim 4, wherein the 
15 differential input current ( 02+, 02-) of the coring circuit is 

provided by" two parallel connected output branches of two dif­
ferential stages, one of which receives the input voltage (Y) 
and the input voltage delayed once (Y2), the other stage receiv­
ing the input voltage delayed once (Y2) and the input voltage 

26 delayed twice (Y3) • 


