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X-RAY PROTECTION CIRCUIT \\‘ \\\

"FIELD OF THE INVENTION __
The present invention relates to an x-ray protection circuit for a video processor to
“Prevent excessive voltages on the EHT (extra high tension) of the tube of a television set.

In particular, the present invention relates to an improved protection circuit which
utilises a "power-on-reset" circuit, to ensure that the x-ray output would not be held in the
wrong State, unable to automatically correct itself. Such a circuit enables automatic

-correction without the requirement of having to switch the power off and then on again, on
the television set.

DESCRIPTION OF THE PRIOR ART
X-ray protection circuits are used in video processors to prevent excessive voltage on
the EHT (extra high tension) of the tube of a television set. They detect the line flyback

amplitude, and disable the horizontal output pulse when the amplitude of the flyback exceeds
" a certain limit.

A prior art protection circuit is shown in Fig, 1. *

The circuit of Fig. 1 comprises a band gap comparator 1, which has a reference
voltage input, typically 1.3V, and, an x-ray input. When the x-ray input exceeds the
(typically 1.3V) threshold, this triggers an analog d-latch (thyristor structure) 2 such that its
output (the x-ray output) will be high. The analog d-latch will memorise the x-ray detection,
and will do so until the supply voltage V., is reduced to below a predetermined value,
typically 3V.

A problem with such prior art circuits is that the analog d-latch (thyristor structure)
is easily triggered by parasitic spikes generated by the ESD (electrostatic discharge). This
results in such protection circuit being held in the wrong state, and it is not able to

automatically correct itself. To correct this occurrence, the television is required to be
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In particular, the present invention relates to an inproved protection
circuit which utilises a "power-on-reset" circuit, to ensure that the
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X-ray protection circuits are used in \;lideo processors to

SUMMARY OF THE INVENTION

The present invention seeks to provide an x-ray protection circuit for a video

processor, which overcome the disadvantages of the prior art.

The present invention also seeks to provide an x-ray protection circuit for a video

processor which ensures that the x-ray output is provided in a safe-state.

In one broad form, the present invention provides an x-ray protection circuit for a
video procéssor to disable a horizontal output pulse when a voltage level on the x-ray input
exceeds a reference voltage characterised in that said protection circuit comprises a reset

circuit to initialise said protection circuit whilst power is switched on.

Preferably, said reset circuit detects the occurrence of a parasitic spike and generates

a reset signal whilst power is switched on. - -
.

Also preferably, the x-ray protection circuit further comprises:

a comparator, to provide a comparator output signal when an x-ray input voltage
exceeds a reference voltage; and,

a bistable device, to receive said reset signal and said comparator output signal, and
provide an x-ray output signal to disable the horizontal output pulse when a voltage level on

the x-ray input exceeds a reference voltage.
Preferably, said comparator is a bandgap comparator.
Also preferably, said reference voltage is about 1.3V,

In preferred forms, said bistable device is an analog or digital memory circuit with
two stable states.
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The cireuit of Fig. 1 conprises a band gap conparator 1, which has a
reference wopoo¥@idsage input, typically 1.3V, and, an x-ray CR Wen t he
X-ray input exceeds the (typically 1.3V) threshol d, thi & @F@U 0 an
anal og d-latch (thyristor structure) 2 such that its —output_(the x- X-ray
output) will be high. The analog d-latch will menorise the x-ray detection,
25 and will do so until the supply voltage V[err] is red eetHaslmg

pr edet er mi ned val ue, typically 3V.-3- A pro ced
prior art circuits is that the analog d-Ilatch (thyrlstor E
easily triggered by parasitic spikes generated by the ESD e

di scharge). Thi sPeferablyybaid bistableiteujtinadlipflop. ci rcuit being held in the
wrong state, and it is not able to

Perhaps more preferably, said bistable circuit is an RS ftip-flop.

In a most preferred form, said reset circuit is connected to the reset (R) input, said
comparator is connected to the set (S) input, and said x-ray output is connected to the output
Q of said RS flip-flop.

Also preferably, output QB of said RS flip-flop is connected to the BUS, the BUS
being connected to the reset (R) input to additionally recover the x-ray if it is wrongly
triggered by the parasitic spike.

In another preferred form, the present invention provides an x-ray protection circuit
for a video processor, comprising:

a reset circuit for correct initialisation at power on and to detect the occurrence of a
parasitic spike in said video processor and provide a reset signal in response thereto;

a comparator, to provide a comparator output signal when an x-ray input voltage
exceeds a reference voltage; and, ‘

a bistable circuit, to receive said reset signal and said comparator output signal and
provide a memorised x-ray output signal to disable the horizontal output pulse when a voltage

level on the x-ray input has exceeded a reference voltage.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully understood from the following detailed
description of a preferred but non-limiting embodiment thereof, described in connection with
the accompanying drawings, wherein:

Fig. 1 illustrates a schematic diagram of a prior art x-ray protection circuit;

Fig. 2 illustrates a schematic diagram of a preferred embodiment of the present
invention;

Fig. 3 illustrates a schematic diagram of a further preferred embodiment of the

present invention;
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-2 - automatically correct itself. To correct thls ocC

television is required to be switched off and themn on agai n, ace"r‘hat
the anal og W2 P%R48%6 i s reset. In addition imsshbﬁﬁaﬁf t| oned _
prior art, the follow ng docunents describe x-ray 5 pr

GB 2 274 377 describes a circuit which ains to filter t erlng
obt ai ned by the normal conparator input. This is don countl ng (54) a
certain nunber of trigger signals wghin a certain time interval before

shutting down the horizontal deflection (through

Fig. 4 details a preferred implementation of the reset circuit; and,

Fig. 5 illustrates a preferred implementation of the bistable circuit of the present
invention.

"~ DETAILED DESCRIPTION OF PREFERRED EMBODIMBN;I’S

Throughout the drawings, like numerals will be used to identify similar features,
except where expressly otherwise indicated.

As hereinbefore described, a prior art protection circuit is illustrated in Fig. 1. A
main disadvantage of such a prior art circuit is that the circuit can be held in the wrong state,
unable to automatically correct itself. To correct the occurrence of a wrong state for such
a prior art circuit, the television is required to be switched off and then on again, such that
the analog d-latch is reset.

A preferred embodiment of the x-ray protection circuit in accordance with a preferred
embodiment of the present invention is shown in Fig. 2. Fig. 2 illustrates that the x-ray
protection circuit primarily comprises a bistable circuit 4, a reset circuit 5, and a comparator
6.

The bistable circuit 4 may be embodied as an RS flip-flop which has two stable output
states. It should however be appreciated that other forms of bistable circuitry might be
provided, and such circuit could be digital or analog. The x-ray output provides the signal
to disable the horizontal output pulse of the video processor when a parasitic spike is

detected. The inputs of the bistable circuit 4 are shown in Fig. 2 as the Reset (R) and Set (S)
inputs.

The Reset (R) input is provided from the power-on-reset circuit 5 and enables the

correct initialisation of the bistable circuit 4. This power-on-reset circuit 5 is therefore used

to initialise the flip-flop or bistable circuit 4 when the power is switched on. This was the

"~~~ ptiipary disadvantage of the prior art - the power had to previously be switched off and then

on again, Since the power-on-reset circuit 5 is the weakest component to parasiti spikes, it
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10 Qo) The RESET (56) of the counting operation is done if a certain nunber
of pul ses RRY§yp4s56"0t been counted, within a certain time interval. It
requires a mcro controller (4) for the operation, and tlll’grfﬁG@WB‘m:’o_

controller can be affected by ESD di scharges. It al so does not i on
ESD probl ens which can appear at any node, such aSW
substrate. ESD can lead to nmultiple parasites, ' woul d srnigl,,;}\ac?dri gger
the x-ray protection in this case. 15-5- US 40 e _B es a
circuit including a thyristor (10) triggered by a vol T b\ | erirved
fromthe wnding (5c) of the flyback transfornmer (5). m of the
wrong si gnahay bs usktite reset theAlipdlopi 4 whed a 6pike obcuf21) . Th set (23) is a
(manual ) switch activated after repair (page 4, lines 6-9). The nenory
system (10) is here a thyristor 20 (external conponent). It also does not

mention ESD pr oblygadveth ii@ﬁe%&ﬂ%ﬁﬁ@@%ﬁiﬁl%%‘xmf‘%dﬁ’higher%p&%cm}e?ergﬁ&und

or substrate. SUMVARY OF present
i nventi on sedtege; whichoisi tyipically k-3Vaytheflip-flap #owilicher muomaticatly et (atd hofiZontal

processor, t\),m;im(i%u% ?sr(ﬁs%gﬁedf.h?t sghlﬁ%%/g’g%o?gges a;%creéia &d Blrait the c?xrcglit shown in Fig. 2

is a protection circuit which is able to "correct” itself,

A further embodiment of the invention is shown in Fig. 3. Fig. 3 shows a similar
circuit to that of Fig. 2 but further includes bus connections. These two additional signal
lines connected to bus, provide additional protection to recover the x-ray signal if it is

wrongly triggered by the spike generated by the ESD (electrostatic discharge).

In operation, the circuitry works as follows. During the power ramping up, the
power on reset circuit will reset the RS flip-flop, so that x-ray is in the untriggered state.
When the voltage at the x-ray input exceeds the 1.3V threshold, the event will trigger the RS
flip-flop and the x-ray will change into the triggered state. The RS flip-flop will memorise

 the x-ray detection. It can hold on until the supply voltage V., is reduced to a certain voltage

so that the power-on-reset circuit will generate a reset signal.

Referring to the power-on-reset circuit of Fig. 4
I,=(V.-2Vbe)/R
L=(V.- Vbe)/2R

Therefore,
1) when V., <= Vbe, I=0
2) when Vbe <V, <3Vbe, I>0
3) when V> =3Vbe, 1=0

This power-on-reset circuit is different from the general power-on-reset circuit. After
the power ramping up, the general power-on-reset circuit has some output current, In this
circuit, since Vgc>3Vbe, so there is not output current. The transistor Q6-is blocked

(collector is high impedance). When a parasitic spike generated by the ESD'.occurs, Q6is
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The present

I nvention al so seeks to provide an x-ray protection circuit for

a video processor which ensures that the x-ray output—is—provided in a
saf e- st at e WO 98556 The present invention also seeks to provide a
devi ce which resets the protection circuit This Sheet Has Been Replac

[T

quite easy to trigger. This is proven by doing the simulation that during the spike of the

supply voltage V., ground and substrate, the circuit is easy to give a current spike at I
output.

-6-

The RS flip-flop circuit is as shown in Fig. 4. The RS flip-flop is different from
ordinary RS flip-flop. The inverter invl, inv2, and inv5 are the additional components
compared to the ordinary RS flip-flop. If the circuit is triggered at the same time by both the
Rand S inputs, due to the inverter inv5, the result is Q=0 and QB=1, and since the R signal
has two additional gates delay, so after triggering, the circuit will keep in the untriggered
state. So that means the S input will be inhibited if the R input and S input are triggered at
the same time.

The x-ray has two states: the triggered state and the untriggered state. The triggered
state is not a safe state for the x-ray since it can not correct itself if it is the wrong state. The
unfriggered state is a safe state for the x-ray since it will immediately change into the
triggered state if it is the wrong state. So if the x-ray is in the uptriggered state before the
parasitic spike generated by the ESD, it also should keep in the untriggered state after the
parasitic spike generated by the ESD. I the x-ray is in the triggered state before the pai'asitic
spike generated by the ESD, it can be either in the triggered or untriggered states since the
untriggered state will be triggered immediately if the input voltage is still higher than 1.3V.

When the parasitic spike generated by the ESD comes, since the power-on-reset circuit
is triggered, the RS flip-flop will be reset and this will make the x-ray into the untriggered
state whatever it is in the triggered or untriggered state before the parasitic spike generated
by the ESD. Thus the x-ray circuit will be in the safe state. So this circuit can work with
the parasitic spike generated by the ESD.

The circuit also has two additional signal lines connected with the bus. Once is used
to send the state of the RS flip-flop to the bus, another is used to reset the RS flip-flop with

. the reset signal from the bus. So the microcontroller can control the x-ray through the bus.

If the mxcrocontroller detects the x-ray is in the triggered state, it can send the reset signal
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when an i nput exceeds a reference voltage or when a parasitic spike |
det ect ed ORycoggaBEY Y vol tage (V[err]), on ground OW
In one broad form the present invention provides an y prot eCtJ&&ﬂ;ced

circuit to disable 5 a horizontal output pulse of a video Rereabe
characterised in that said protection circuit I ncl u \\\\.u t
(5) toinitialise said protection circuit whilst power

processor is switched on, and when a vdltage |evel on t |nput
exceeds a reference voI tage or when a parasitic spi ke |s det ected on a
supply voltage (V[err]), on ground or on a substrate.

Al so prefe rtaldteyx—ra;fmckdatery thernewmestate of the x-cayi. t Iffthe t-ney 15|snﬁlml dmtnggered state,

2 oomPar at Qi (Dl i B B geding WRELSHL cOHiPHE; ShENALe IS5 Wptehils "
wrong triggering. In this way, even the x-ray is wrongly triggered by the parasitic spike
generated by the ESD, the microcontroller still can recover it. So this circuit can Wo}k with
the parasitic spike generated by the ESD.

It will therefore be appreciated that the present invention provides a circuit which has
one safe state, by using a power-on-reset circuit which is sensitive to the parasitic spike
generated by the ESD (electrostatic discharge), and an RS flip-flop to ensure that the bi-state

" circuit is in the safe state after the parasitic spike is generated by the ESD (electrostatic
discharge)',

The circuit of the present invention has the adw}antage that it can operate with the
parasitic spike generated by the ESD -with minimal additional cost. Furthermore, it can be
integrated in the STV 2128 (video processor). Tests performed by the Applicant, indicate
that this circuit provides far more accurate protection that conventional prior art protection

circuits, such as illustrated in Fig. 1.

It will be appreciated that variations and modifications to the present invention will
become obvious to persons skilled in the art. All such variations and modifications should
be considered to fall within the spirit and scope of the invention.

It will be also appreciated that other applications of the invention will become
apparent to persons skilled in the art, whereby a bi-state circuit with one safe state is
required. All such variations and modifications should be considered to be within the spirit

and scope of the present invention as hereinbefore described and as hereinafter claimed.
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exceeds a reference veltage——end_ﬁ__ a bistable device (4), to

receive said reset si arator out put signal, 15 and provide

a nenori sedvQIMdF56ut g‘m u [ abI e the horizontal OLﬁcﬁyﬁaaptH’S’é when ,
t "I

a vol tage | evel on exceeds a re;gwcmage or,a
parasitic spike is detected on the supply voltage (V, @) .o.QRe tind or
on substrate. Preferably, said corrparat@g;\sg,tms,t’at o !
conparator. 20 Al'so preferahly, said refer ' about
1.3V In preferred fornms, said bistable d anal og or
digital nmenory circuit with two stable states. 25

The claims defining the present invention are as follows: A

1, An x-ray protection circuit for a video processor to disable a horizontal output pulse

when a voltage level on the x-ray input exceeds a reference voltage, characterised in that said

protection circuit comprises a reset circuit to initialise said protection circuit whilst power is
switched on.

2. An x-ray protection circuit as claimed in claim 1, wherein said reset circuit detects

the occurrence of a parasitic spike and generates a reset signal whilst power is switched on.

3. An X-1ay protection circuit as claimed in claim 2, further comprising:
a comparator, to provide a comparator output signal when an x-ray input voltage
exceeds a reference voltage and,
_ abistable device, to receive said reset signal and said comparator output signal, and
provide a memorised x-ray cutput signal to disable the horizontal output pulse when 2 voltage
level on the x-ray input exceeds a reference voltage. ~

4, An x-ray protection circuit as claimed in claim 3, wherein said comparator is a

bandgap comparator.

5. An x-ray protection circuit as claimed in claims 3 or 4, wherein said reference voltage
is about 1.3V.
6. An x-ray protection circuit as claimed in any one of claims 3 to 5, wherein said

bistable device is an analog or digital memory circuit with two stable states.

7. An x-ray protection circuit as claimed in any one of claims 3 to 6, wherein said
bistable circuit is a flip-flop.

8. An x-ray protection circuit as claimed in any one of claims 3 to 7, wherein said

bistable circuit is an RS flip-flop.




Preferably,
nore pref

a preferre
reset (R),

said bistable circuit is a flip-flop. Per haps
t}%ﬂ ald bistable circuit is an RS flip-flop. 30 I n
enbodr ment, said bistable circuit (14) gives Dr"%’?’?@?ﬂ/({“@”t he

e

. _9_

9. An x-ray protection circuit as claimed in claim 8, wherein said reset circuit is
connected to the reset (R) input, said comparator is connected to the set (S) input, and said
x-ray output is connected to the otitput Q of said RS flip-flop.

10.  An x-ray protection circuit as claimed in claim 9, wherein output QB of said RS flip-
flop is connected to the BUS, the BUS being connected to the reset (R) input to additionally
recover the x-ray if it is wrongly triggered by the parasitic spike.

11.  An x-ray protection circuit for a video processor, comprising:

a reset circuit, to detect the occurrence of a parasitic spike in said video processor and
provxde a reset signal in response thereto;

a comparator, to provide a comparator output signal when an x-ray input voltage
exceeds a reference voltage; and,

a bistable circuit, to receive said reset signal and said comparator output signal and

" provide a memorised x-ray output signal to disable the horizontal output pulse when a voltage

level on the x-ray input has exceeded a reference voltage.

12.  An x-ray protection circuit substantially as herein described with reference to the

accompanying drawings.
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when set (S)is reset (R) are activated simultaneously dW
spi ke in supply voltage (Merr]), on ground or on a rate Rp\aced

In a nost ‘nggmsrsgd form said reset circuit is connect ed ;ehﬁas ( R
i nput, said conparator is connected_tgythe set (9) |npu \ -
output is connected to the output Qof sai d RSfllpro

Al so preferably, output QB of s | |s connecte e BUS,
the BUS  being €o tionally recover
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1. An x-ray protection circuit for a video processor to disable a horizontal cutput pulse
when a voltage level on the x-ray input exceeds a reference voltage or when a parasitic spike
S is detected, characterised in that said protection circuit includes a reset circuit to initialise said

protection circuit whilst power of said video processor is switched on.

2. An x-ray protection circuit in claim 1, further including:
a comparator, to provide a comparator output signal when an x-ray input voltage
10 exceeds a reference voltage; and |
a bistable device, to receive said reset signal and said comparator output signal, and
provide a memorised x-ray output signal to disable the horizontal output pulse when a voltage

level on the x-ray input exceeds a reference voltage or a parasitic spike is detected.

15 3. An x-ray protection circuit as claimed in claim 2, wherein said comparator is a
" bandgap comparator.

4. An x-ray protection circuit as claimed in claims 2 or 3, wherein said reference voltage
is about 1.3V,
20

s. An x-ray protection circuit as claimed in any one of claims 2 to 4, wherein said

bistable device is an analog or digital memory circuit with two stable states.

6. An x-ray protection circuit as claimed in any one of claims 2 to §, wherein said
25 bistable circuit is a flip-flop.

[
P -

7. An xvray protecnon circuit as claimed in any one of claims 2 to 6, wherein said

-

bxstable circuit is an RS flip-flop.

30 8. -An x~-ray protection circuit as claimed in claim 7, wherein said reset circuit is
THIS .
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for a video processor including: a reset circuit (5), to detect

the occur manexusgds a parasitic spike or a voltage |level on PCTdGy700038y
i nput "of said video processor, on a supdly voltage {V[err]), on ground or

on a substrate, exceeding a reference voltage, et
signal in response thereto; a corrpar atorﬁm“ mumﬂuﬂ";lﬂf

conpar ator output signal when a parasitic spike is * detlecttedsor* when an
X-ray input voltage exceeds a reference voltage; and. a bistable
circuit (4), to receive said reset signal and said conparator output signal
and 20 provi denngciee Mpthegesdt al)riagutmaiqacmn;mmuaﬂs connected tobthe seti(8) inpnt, 20d said
out put pul se _when ar C rr d or when a vol tage

| evel - on the’%(rayg'g}%%lﬁﬁ?&egﬁé Q'ﬁ &i’/'&(@oqt}ta%ﬁg&c [err]), on a ground or
on a substrate, has exceeded a ref erence vol tage. Preferably,
said bistable circuit gives priority to the reset (R), when _set (9S)..and

).
reset 25 (R) %are AGNhPEECUHEircHis Abclaimey in claim 8, wherein outpat OF ofsald RS Bipy
sai d bi st abd qgpiif EdtinkertProdnd B! b&ifly EoankltePtd the Peset (R) input to additionally recover

the x-ray if it is wrongly triggered by the parasitic spike.

10.  An x-ray protection circuit for a video processor including:
a reset circuit, to detect the occurrence of a parasitic spike or a voltage level on the
10 x-ray input of said video processor exceeding a reference voltage and provide a reset signal
in response thereto;
a comparator, to provide a comparator output signal when a parasitic spike is detected
or when an x-ray input voltage exceeds a reference voltage; and,
a bistable circuit, to receive said reset signal and said comparator output signal and
15 provide a memorised x-ray output signal to disable the horizontal output pulse when a
parasitic spike has occurred or when a voltage level on the x-ray input has exceeded a

reference voltage.

11.  An x-ray protection circuit substantially as herein described with reference to the

20 accompanying drawings.
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BRI EF DESCRI PTI ON OF THE DRAW NGS The present invention wll

becone nore fully understood fromthe follow ng detail ed descri ption of
a preferrnpdowegsseion-1imting enbodi nent thereof, descri bedOWVSGIHEO36t i on™
W th t he acconpanyi ng draw ngs, wherein:

145

XRAY
INPUT
XRAY
(13v)_____ OUTPUT
Vref

Ve
BANDGAP COMPARATOR  ANALOG D-LATCH

FIG. 1
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5 . Fig. 1 illustrates a schematic diagramof a prior art x-ray
protectiopn Ci it; Fig. 2 illustrates a schenmapéfisgéAgosom of a
‘ngrc%{g‘g#ﬁent of the pre i 3

pref érred sent i nvention; Fig.
illustrates a schematic diagramof a further preferred enbodi ment of the

pr esent invention; 10 FigoAsdetails a preferred inplenentation
of the reset circuit; and, Fig. S5illustrates a preferred

i npl enentation of the bistable circuit of the present i nvention.

DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS 15 Thr oughout the
drawi ngs, like nunerals will be used to identify simlar features,

except where expressly otherw se indicated. As herei nbefore
described, a prior art protection circuit is illustrated in Fig. 1. A

mai n di sadvantage of such a prior art circuit is that the circuit can be
held in the wong state,

]

5
S
RESET @ ox'u?ﬁ;(/r
Vee PR ~ —IISABLE
HORIZONTAL
OUTPUT PUSE)
SET -
XRAY (\_
INPUT 7 - 4
Wrer -
6

FIG. 2
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20 unable to automatically correct itself. To correct the occurrence of a

wrong state for such a prior art circuit, the television is required to
be swit ckegof)bdss@nd then on again, such that the anal oal/SGaUO0030 S
reset. A preferred enbodi nent of the x-ray protection circuit

in accordance with a preferred 25 enbodi nent of the present invention is
shown in Fig. 2. Fig. 2 illustrates tiggsthe x-ray protection circuit
primarily conprises a bistable circuit 4, a reset circuit 5 and a

conpar at or 6. The bistable circuit 4 may be enbodi ed as an
RS flip-flop which has two stable output 30 states. It should however be
appreci ated that other forns of bistable circuitry m ght be

XRAY
. V. R Qb
vee POWER ONRESET =
RS-FRLIRFLOP
| a
BUS RESET —? XRAY
(FROM BUS) SIATE
(70 BUS)
XRAY | +
INPUT
18| _
BANDGAFP COMPARATOR

FIG. 3
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Substitute sheet - 24 February 2000

rovi ded, and such circuit could be digital or a ray
out put pr@??ﬂ’@? %he si gnal to di sable the horizontal om?c%'aageoxof t he
vi deo processor when a parasitic spike S detected. The inputs of the
bi stable circuit 4 are shown in Fig. '42§ the Reset (R) and Set (S)
I nputs. The Reset (R) inplt~is provided fromthe

power-on-reset circuit 5 and enables the correct initialisation of the
bi stable circuit 4. This power-on-reset circuit 5 is therefore used

Vec| OV

w=5 240K
R3

1z

w=5S40K POR oyt
p @sh-

] e

o] ov

FIG. 4
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toinitialise the flip-flop or bistable circuit 4 when the power is
switched on. This was the primary di sadvantage of the prior art -the
power hadwoesmsesi ously be switched off and then 10 on ag®qQ¥/&i91meoohe *°
power-on-reset circuit 5 is the weakest conponent to parasitic spikes, it
may be used to reset the flip-flop 4 when a spi ke occurs.

However, if the x-ray input of conparag#56 is higher than prescribed

ref erence voltage, which is typically 1.3V, the flip-flop 4 will be
automatically set (and horizontal 15 output pulse is disabled). It should
therefore be appreciated that the circuit shown in Fig - 2 is a
protection circuit which is able to "correct"” itself. I n order

to further explain and clarify the invention, an explanation as to how the
parasitc pulse affect the operation of the circuit is as follows: 20
| / Nor mal Mbde: Horizontal Qutput active. XRAY Input below Vref (as in Fig.

nve

2). The bistable (4) device is not affecting the Horizona
Qut put Pul se.
\ I
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1.1 /Smgel E@T |t|c pul se: When a parastic i s _present in any
of the sup % ine, it wll generate a pulse at the 25 Power -.On- Reset .Bl oc
(5) and reset the bistable (4), but since-it!is already the stdte of . the
bi stable (4) there is no change to the Horizonal CQutput Pul se.

1 .2/ Strong parasitic pulse: When a strong parasitic is psent
in,_any of the supply line, it may genherate a pul se at BOTH t he
Power - on- Reset Bl oc (5) and the Conparator (6). In this case, the bistable
(4), 30 is getting signals at. BOTH Set & Reset Inputs. Then the priority

given to Reset signal, &l QYPROEEDTIORDEREYIT L0 Stay in his state,

and there is no change to the Horizontal Qutput Pul se.
Substitute sheet- 24 February 2000

FIELD OF THE INVENTION
The present invention relates to an x-ray protection circuit for a video processor to

5 prevent excessive voltages on the EHT (extra high tension) of the tube of a television set.

In particular, the present invention relates to an improved protection circuit which
utilises a "power-on-reset” circuit, to ensure that the x-ray output would not be held in the
wrong state, unable to automatically correct itself. Such a circuit enables automatic

( 10 correction without the requirement of having to switch the power off and then on again, on

the television set.

DESCRIPTION OF THE PRIOR ART

X-ray protection circuits are used in video processors to prevent excessive voltage on
the EHT (extra high tension) of the tube of a television set. They detect the line flyback
amplitude, and disable the horizontal output pulse when the amplitude of the flyback exceeds

a certain limit.

A prior art protection circuit is shown in Fig. 1.
20
‘ ’ The circuit of Fig. 1 comprises a band gap comparator 1, which has a reference
voltage inmput, typically 1.3V, and, an x-ray input. When the x-ray input exceeds the
(typically 1.3V) threshold, this triggers an analog d-latch (thyristor structure) 2 such that its

output (the x-ray output) will be high. The analog d-latch will memorise the x-ray detection,

e
wn

and will do so until the supply voltage V., is reduced to below a predetermined value,

typically 3V.
A problem with such prior art circuits is that the analog d-latch (thyristor structure)

is easily triggered by parasitic spikes generated by the ESD (electrostatic discharge). This

30 results in such protection circuit being held in the wrong state, and it is not able to
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- 6a-- SG 1]_/ RAY detection Mde: Horizontal Qut put Disabl ed, XRAY | nput

regul ar | y a ove r ef The bistablé (4) device bas nenonri sed the .
conpator output and is disabling the Hori zont al - Qut put Pulse. _+ .-
1.1/ Smal | parastici pulse: S When a parasitic is present in any ‘of the
supply line, it will generate a pulse at the Power - ResetBl oc (5)

andreset the bistle (4) who is the ch-gning state. This will then
restore the Horizont Qutput Pulse. If the previously stored conpator pul se
was correctly i ndcti ng anXRAYprobl em wi th XRAY I nput regularly above

Vref, XRAY wibhaB@gelerbetself, 26 bRectaRd dch@rdies,| BOMEIN siER RS quited se b | |

be d| sabled gam It is the reason why the 10 uni ggeredl\/bde I's considered a
saf e stat e: switcheid|dff 4 thor oeagaid swohtthatabe amldgyd-lafchiis rdset. not t he correct
state. 1 .2/ Strong parastic pul se

In addition to the aforementioned prior art, the following documents describe x-ray

5 protection circuits.

GB 2 274 377 describes a circuit which aims to filter the x-ray triggering obtained by
the normal comparator input. This is done by counting (54) a certain number of trigger
signals within a certain time interval before shutting down the horizontal deflection (throucrh

( 10 Qb). The RESET (56) of the counting operation is done if a certain number of pulses have
not been counted, within a certain time interval. It requires a micro controller (4) for the
operation, and the micro controller can be affected by ESD discharges. It also does not
mention ESD problems which can appear at any mode, such as Supply ground or substrate.

ESD can lead to multiple parasites, which would still trigger the x-ray protection in this case.

US 4 074 323 deséribes a circuit including a thyristor (10) triggered by a voltage
source derived from the winding (5c) of the flyback transformer (5). The filtering of thé
wrong signals is done with a RC circuit (20) & (21). The reset (23) is a (manual) switch
activated after repair (page 4, lines 6-9). The memory system (10) is here a thyristor

20 (external component). It also does not mention ESD problems which can appear at any node,

{ . such as Supply ground or substrate.
SUMMARY OF THE INVENTION
The present invention seeks to provide an x-ray protection circuit for a video

25 processor, which overcome the disadvantages of the prior art.

The present invention also seeks to provide an x-ray protection circuit for a video

processor which ensures that the x-ray output is provided in a safe-state.

30 The present invention also seeks to provide a device which resets the protection circuit
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Vhen'a_stéa %_gzéa5|t|c is present in nay of the supply line it may
generate g P BOTH t he Power-on-Reset Bl oc (5) and'the Conparator
(6). In this case, the bistable (4), 15 is getting:signals.at BOTH:Set &
Reset Inputs. The bistable (4) is then changing state - because of the
priority given to the Reset signal, and the Horizont Qutput Pulse is
restored. As in .1/, the bistabLg-(4) will be triggered again if it
was the correct state, and the Hori zontal Quptxt Pulse, will be

di sabl ed. 20 A further enbodi ment of the invention is shown in Fig.

3. Fig. 3 ghoyg, %ﬁ)ﬁi ek ag' dféfe‘d!:é vol age EIDWII%}P& Pzﬁ‘im!: i Shikedis AblecEd bh Q%ﬁpﬂl@l udes

bus conneci ons. ese two |t|ona si gna I nes connected to

provi de addoltager(¥].),pomogreedd @rontaosubsicana/er the x-ray signal if it is vvrongl y
triggered by the spiae generated by the ESD (el ectrostatic discharge).

25 In Operaton, the citcuity works as follows. During the power ranping

up, the power 1, ,neQfodd&Bfh thid Sredbhe %énhoﬁ ﬁr%@fde§ E? prottdioh lcﬂcﬁnt 9 Qishhlat

X-ray is in the untrigaered state. en the tage at the x-ray input

exceeds tshe hbriddatthowshtglutie of hevidew endcessot,| chiaracggissd intibat REdfprotpetiopagireuit
includes a reset circuit (5) to initialise said protection circuit whilst power of said video
processor is switched on, and when a voltage level on the x-ray input exceeds a reference
voltage or when a parasitic spike is detected on a supply voltage (V,.), on ground or on a

substrate.

Also preferably, the x-ray protection circuit further includes:
a comparator (6), to provide a comparator output signal when an x-ray input voltage
exceeds a reference voltage; and
a bistable device (4), to receive said reset signal and said comparator output signal,
15 and provide a memorised x-ray output signal to disable the horizontal output pulse when a
voltage level on the x-ray input exceeds a reference voltage or a parasitic spike is detected

on the supply voltage (V,), on ground or on substrate.

Preferably, said comparator is a bandgap comparator.
20

Also preferably, said reference voltage is about 1.3V.

In preferred forms, said bistable device is an analog or digital memory circuit with

two stable states.

25
Preferably, said bistable circuit is a flip-flop.
i Perhaps more preferably, said bistable circuit is an RS flip-flop.

30 In a preferred embodiment, said bistable circuit (14) gives priority to the reset (R),

A s =
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and the ﬁigxswé | change into the triggered state. The RS flip-flop wll
nenori se e X-ray detection. It can hold on-until the supplty;voltage
V. is reduccd to a ¢ voltage so that 30 the powel-on-reset:civcuit’ wll
generate a reset signal. S ' T

-7 - Referring to the power-on-reset circuit of Fig. 4
-4-

when set (S)-is reset (R) are activated simultaneously due to a parasitic spike in supply voltage

(V.), on ground or on a substrate.

In a most preferred form, said reset circuit is connected to the reset (R) input, said

W

comparator is connected to the set (S) input, and said x-ray output is connected to the output
Q of said RS flip-flop.

Also preferably, output QB of said RS flip-flop is connected to the BUS, the BUS
being connected to the reset (R) input to additionally recover the x-ray if it is wrongly

f 10 triggered by the parasitic spike.

In another preferred form, the present invention provides an x-ray protection circuit
for a video processor including: |
a reset circuit (5), to detect the occurrence of a parasitic spike or a voltage level on
15 the x-ray input of said video processor, on a supply voltage (V.), on ground or on a
substrate, exceeding a reference voltage, and provide a reset signal in response thereto;
a comparator (6), to provide a comparator output signal when a parasitic spike is
detected or when an x-ray input voltage exceeds a reference voltage; and,
a bistable circuit (4), to receive said reset sighal and said comparator output signal and
20 provide a memorised x-ray output signal to disable the horizontal output pulse when a
parasitic spike has occurred or when a voltage level on the x-ray input, on a supply voltage

(V.), on a ground or on a substrate, has exceeded a reference voltage.

Preferably, said bistable circuit gives priority to the reset (R), when set (S) and reset

25 (R) are activated simultaneously.

Also preferably, said bistable circuit is a modified RS flip-flop.
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Therefore [err] Thi s power-on-reset
circuit iggiéég?ent fromthe general power-on-reset circuit.” After.10 the
power ranping up, the general power-on-reset circuit has-some:out put -
current. In this circuit, since V[err]> 3Vbe, there is not’outpuat
current. The transistor Q6 is blocked (collector I s high inpedance).
When a parasitic spike generated by the ESD occurs, 6 is quite easy to
trigger. This is proven by doing the sinulation that during the spi ke of

t he supply voltage V[err], ground and substrate, the circuit is easy to

give a cur g SBECERBTIONHERE DRAWINGS

The present invention will become more fully understood from the following detailed
description of a preferred but non-limiting embodiment thereof, described in connection with

the accompanying drawings, wherein:

n

Fig. 1 illustrates a schematic diagram of a prior art x-ray protection circuit;

Fig. 2 illustrates a schematic diagram of a preferred embodiment of the present
invention;

Fig. 3 illustrates a schematic diagram of a further preferred embodiment of the present
invention;
10 Fi

uq

. 4 details a preferred implementation of the reset circuit; and,
Fig. 5 illustrates a preferred implementation of the bistable circuit of the present

invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
15 Throughout the drawings, like numerals will be used to identify similar features,

except where expressly otherwise indicated.

As hereinbefore described, a prior art protection circuit is illustrated in Fig. 1. A

main disadvantage of such a prior art circuit is that the circuit can be held in the wrong state,

20 unable to automatically correct itself. To correct the occurrence of a wrong state for such a
) prior art circuit, the television is required to be switched off and then on again, such that the

analog d-latch is reset.

A preferred embodiment of the x-ray protection circuit in accordance with a preferred

o
n

embodiment of the present invention is shown in Fig. 2. Fig. 2 illustrates that the x-ray
protection circuit primarily comprises a bistable circuit 4, a reset circuit 5, and a comparator
6.

The bistable circuit 4 may be embodied as an RS flip-flop which has two stable output

30 states. It should however be appreciated that other forms of bistable circuitry might be
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5 sGs/gis RS flip-flop circuit is as shown in Fig. 4. The RS
flip-flop i1s ditfferent from ordinary RS-flip-flop. The inverters:invl]l,

iny2, and inv5 are the additional conponents conpared*to-the "ordlnary RS
flip-flop. If the circuit is triggered at the sane tinme by both the =~ R
and S inputs, due to the inverter inv5, the result is Q = and B = 1, and
since the R signal 20 has two additiondl gates delay, after triggering, the
circuit will remain in the untriggered state. Therefore, the S input

will be inhibited if the Rinput and S input are triggered at the samne
time. provided, add\icl tiréd: AR Be'Rgitdl 3F 8alod. Nehd £-rBORKAHA pdvade? tRNéghae

untriggered state. The triggered 25 state is not a safe state for the x-ray
since it catp disebledhe derizental equrput fpulse of ghe Walerpsergssor awhen arparasitic spike is

change 1 nt otthace T BREbEus bEbRe oiful {Selhofl bl ot baflee: TR

X-ray is inidag untriggered state before the parasitic spi ke generated
by the ESD, it should remain in the untriggered state after the
parasiticospi ke generated by the ESD. If the x-ray is in the triggered

state before therarash e 30 SHKAGCRSEAEdDY. dRe I euit 5 58%0RResthb Ner
in the triggered orf "untriggered-states since‘the
correct initialisation of the bistable circuit 4. This power-on-reset circuit 5 is therefore used
to injtialise the flip-flop or bistable circuit 4 when the power is switched on. This was the
primary disadvantage of the prior art - the power had to previously be switched off and then
-(_'- 10 on agéin. Since the power-on-reset circuit 5 is the weakest component to parasitic spikes, _it

may be used to reset the flip-flop 4 when a spike occurs.

However, if the x-ray input of comparator 6 is higher than prescribed reference

voltage, which is typically 1.3V, the flip-flop 4 will be automatically set (and horizontal

—
LY.

output pulse is disabled). It should therefore be appreciated that the circuit shown in Fig. 2

is a protection circuit which is able to "correct” itself.

A further embodiment of the inyention is shown in Fig. 3. Fig. 3 shows a similar
circuit to that of Fig. 2 but further includes bus connections. These two additional signal
20 lines connected to bus, provide additional protection to recover the x-ray signal if it is

wrongly triggered by the spike generated by the ESD (electrostatic discharge).

In operation, the circuitry works as follows. During the power ramping up, the power

~on reset circuit will reset the RS flip-flop, so that x-ray is in the untriggered state. When the

B
n

voltage at the x-ray input exceeds the 1.3V threshold, the event will trigger the RS flip-flop
and the x-ray will change into the triggered state. The RS flip-flop will memorise the x-ray
detection. It can hold on until the supply voltage V. is reduced to a certain voltage so that

the power-on-reset circuit will generate a reset signal.

This Sheet Has Been Replaced

(T
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-8 - scepMdrggered state will be trlggered imedi ately if the input
voltage IS st|II hi gher than 1. 3V. When a paraS|t|c spike is
generated by the ESD, since the power-on- réset circuit : . triggered,
the RS flip-flop will be reset and this will nmake the x ray into the
untriggered state
. -7-

Referring to the power-on-reset circuit of Fig. 4
I,=(V_-2Vbe)/R
L=(V.- Ybe)/2R

Therefore,
1) when V_, <= Vbe, I=0
2) when Vbe <V _<3Vbe, I>0
3) when V> =3Vbe, I=0

wn

This power-on-reset circuit is different from the general power-on-reset circuit. After

{ 10 the power ramping up, the general power-on-reset circuit has some output current. In this
circuit, since V->3Vbe, there is not output current. The transistor Q6 is blocked (collector

is high impedance). When a parasitic spike generated by the ESD occurs, Q6 is quite easy

to trigger. This is proven by doing the simuiation that during the spike of the supply voltage

Vee. ground and substrate, the circuit is easy to give a current spike at I output.

The RS flip-flop circuit is as shown in Fig. 4. The RS flip-flop is different from

ordinary RS flip-flop. The inverters invl, inv2, and inv3 are the additional components

- compared to the ordinary RS flip-flop. If the circuit is triggered at the same time by both th'e_

. R and S inputs, due to the inverter inv3, the result is Q=0 and QB=1, and since the R signal
20 has two additional gates delay, after triggering, the circuit will remain in the untriggered

- state. Therefore, the S input will be inhibited if the R input and S input are triggered at the

same time.

The x-ray has two states: the triggered state and the untriggered state. The triggered

state is not a safe state for the x-ray since it can not correct itself if it is the wrong state. The

NI
(9,3

untriggered state is a safe state for the x-ray since it will immediately change into the
triggered state if it is the wrong state. So if the x-ray is in the untriggered state before the
parasitic spike generated by the ESD, it should remain in the untriggered state after the
parasitic spike generated by the ESD. If the x-ray is in the triggered state before the parasitic

30 spike generated by the ESD, it can be either in the triggered or untriggered states since the
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5 what evegddiadigei N the triggered or untriggered state before the parasitic

spi ke generated by the ESD. Thus thé x-ray circuit: wil'l bé in"the safe
state. So this circuit can work with the : parasitic spike generafed, by
t he ESD. The circuit also has two additidnal “signal 'finés

connected with the bus. One is used 10 to send the state of the RS
fli.p-flop to the bus, another is used_§o reset the RS flip-flop with

the reset signal fromthe bus. So the mcro controller can control the
x-ray through the bus. If the micro controller detects the x-ray is in

the triggered statee. J.t . nd.the r.eset..si gnal e . X [

dotect the Almedsf salspwif B8 o8P BRA RSt Mol yolsenif st s B £3Y: ca

state, this means that the last triggering is the correct triggering;

otherwise the last triggering is the 15 wron%'striggeri ng. In this way, even
B

the x-ray is w oNgIe} aRaryiisrsptke by senpeatgsdyade £SD, spck the powegeressat deruliyis t he
ESD, the m¢ro N[ s can r Ver .4 . his circuit ca k
PO T T N e SUR N
5 whatever it is in the triggered or untriggered state before the parasitic spike generated by the
ESD. Thus the x-ray circuit will be in the safe state. So this circuit can work with the

parasitic spike generated by the ESD.

The circuit also has two additional signal lines connected with the bus. One is used

10 to send the state of the RS flip-flop to the bus, another is used to reset the RS tlip-flop with
the reset signal from the bus. So the micro controller can control the x-ray through the bus.

If the micro controller detects the x-ray is in the triggered state, it can send the reset signal

to the x-ray and detect the new state of the x-ray. If the x-ray is still in the triggered state,

this means that the last triggering is the correct triggering; otherwise the last triggering is the

—
thn

wrong triggering. In this way, even the x-ray is wrongly triggered by the parasitic spike
generated by the ESD, the micro controller still can recover it. So this circuit can work with

the parasitic spike generated by the ESD.

It will therefore be appreciated that the present invention provides a circuit which has

20 one safe state, by using a power-on-reset circuit which is sensitive to the parasitic spike
) generated by the ESD (electrostatic discharge), and an RS flip-flop to ensure that the bi-state
circuit is in the safe state after the parasitic spike is generated by the ESD (electrostatic

discharge).

™
h

The circuit of the present invention has the advantage that it can operate with the
parasitic spike generated by the ESD with minimal additional cost. Furthermore, it can be
integrated in the STV 2128 (video processor). Tests performed by the Applicant, indicate
that this circuit provides far more accurate protection that conventional prior art protection

circuits, such as illustrated in Fig. 1.

Ay
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It will t@@ﬁﬁﬁéyyg be appreciated that the present invention provides a
Circuit which has 20 one safe state, by using a power-on-reset::circuit
which is sensitive to the parasitic spike generated by the ESD-: - .
(el ectrostatic discharge), and an RS flip-flop to ensure that'the bi-state
citcuit is in the safe state after the parasitic spike is generated by the
ESD (el ectrostatic di scharge) . 25. The circuit of the present
i nvention has the advantage that it can operate with the parasitic
spi ke generated by the ESD with m nimal additional cost. Furthernore, it

can be i nt egrad eebrdrbnded ®eREM %@@1&%&%%99@%@&3 heskidsn ReLderHEd by
hat thi ovid

the Applicant, indicate t circurt pr es far nore accurate

prot ecti on phetecticroeivautttd opexkte ppomthe detectipn of partsitgnspikes on ihrequointes supplic (V. as

illustrated in Fig. 16 30 . - .
ground and substrate, and not only on the normal comparator input. This is achieved by
using a power-reset circuit and by using a modified RS flip-flop, which gives priority to the

5 Reset, when Set and Reset are activated simuftaneously.

It will be appreciated that variations and modifications to the present invention will
become obvious to persons skilled in the art. All such variations and modifications should

be considered to fall within the spirit and scope of the invention.

It will be also appreciated that other applications of the invention will become apparent
to persons skilled in the art, whereby a bi-state circuit with one safe state is required. All
such variations and modifications should be considered to be within the spirit and scope of

the present invention as hereinbefore described and as hereinafter claimed.



SGS/ 48176 9.

The -di ffé?%"@égsbet ween the prior art aihd-the Appti ‘cant”s it nvent.l on enabl e
t he protection circuit to operate upom the det:ect’i on: of parasl'tlc spi kes
on"the power supply (Vierr]), ground and subsfrate, "and not_onky-on the
nor mal conparator input. This is achieved by umW eset CI rcuit

and by using a nodified RS flip-flop,1ohich gives priori ‘m
Reset, when Set and Reset are activated sinultaneou “\\ “‘ “‘W

The claims defining the present invention are as follows:

1. An x-ray protection circuit to disable a horizontal output pulse of a video processor,

characterised in that said protection circuit includes a reset circuit (5) to initialise said

protection circuit whilst power of said video processor is switched on, and when a voltage
S level on the x-ray input exceeds a reference voltage or when a parasitic spike is detected on

a supply voltage (V ), on ground or on a substrate.

2. An x-ray protection circuit in claim 1, further including:
a comparator (6), to provide a comparator output signal when an x-ray input voltage
{ 10 exceeds a reference voltage; and
a bistable device (4), to receive said reset signal and said comparator output signal,
and provide a memorised x-ray output signal to disable the horizontal output pulse when a
voltage level on the x-ray input exceeds a reference voltage or a parasitic spike is detected

on the supply voltage (V.), on ground or on substrate.

3. An x-ray protection circuit as claimed in claim 2, wherein said comparator is a

bandgap comparator.

4, An x-ray protection circuit as claimed in claims 2 or 3, wherein said reference voltage

20 1is about 1.3V.

~-

5. An x-ray protection circuit as claimed in any one of claims 2 to 4, wherein said

bistable device is an analog or digital memory circuit with two stable states.

6. An x-ray protection circuit as claimed in any one of claims 2 to 5, wherein said

|09
fwn

bistable circuit is a flip-flop.

7. An x-ray protection circuit as claimed in any one of claims 2 to 6, wherein said

bistable circuit is an RS flip-flop.

30 ——
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It will @G%ggﬁcl ated that variations and nodifications to the present

i nvent’i on becone obvious to persons 'skilled in the art. AFl. such
vari ations and nodifications should be considered. to fall within the
sgirit and scope of the invention. 10 W
appreci ated that other applications of the i nvent fon will ﬂﬂﬁ appar ent

to persons skilled in the art, wherebyia bi- ﬂ)\“\mmﬁl—“ \m ne safe
state is required. All such variations and | d be
considered to be within the spirit and scope of * fhe" present I nvention as

herei ni bef og e deggnd-AGdBREHASREN & RBih&] i fRof di@ms 2 to 7, wherein said

bistable circuit (14) gives priority to the reset (R), when set (S) is reset (R) are activated

simultaneously due to a parasitic spike in supply voltage (V,), on ground or on a substrate.

59, An x-ray protection circuit as claimed in claim 7, wherein said reset circuit is
connected to the reset (R) input, said comparatdr is connected to the set (S) input, and said

X-ray output is connected to the output Q of said RS flip-flop.

10.  An x-ray protection circuit as claimed in claim 9, wherein output QB of said RS flip-
- 10 flop is connected to the BUS, being connected to the reset (R) input to additionally recover

the x-ray if it is wrongly triggered by the parasitic spike.

11. An x-ray protection circuit for a video processor including:
a reset circuit (5), to detect the occurrence of a parasitic spike or a voltage level on
.15 the x-ray input of said video processor, on a supply voltage (V.), on ground or on a
substrate, exceeding a reference voltage, and provide a reset signal in response thereto;
a comparator (6), to provide a comparator cutput signal when a parasitic spike is
detected or when an x-ray input voltage exceeds a reference voltage; and,
a bistable circuit (4), to receive said reset Signal and said comparator output signal and
20 provide a memorised x-ray output signal to disable the horizontal output pulse when a
parasitic spike has occurred or when a voltage level on the x-ray input, on a supply voltage

(V.), on ground or on a substrate, has exceeded a reference voltage.

12, An x-ray protection circuit as claimed in claim 11, wherein said bistable circuit gives

25 priority to the reset (R), when set (S) and reset (R) are activated simultaneously.

13.  An x-ray protection circuit as claimed in claim 11 or 12, wherein said bistable circuit
is a modified RS flip-flop.

-\
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-10- - S-Eé%iﬂ i s defining the present invention axe as follows: | 1. An
X-ray *protection circuit to disable a honzontal output :pul se of a-video
processor, characterised. in. that said protectioef—€irrcuit includes: -

areset circuit (5) to detect the occurrence of a [+ AR Wﬁ! to
generare a reset 5 signal whilst power is sw tchedﬁmﬂ“ﬁ‘p“‘m u ar at or
' 4

(63, to provide a conpalMr ouput sigqu_mhen an. X utt vél thge
exceeds. a reference voltge; and a bistable device (4), to receive
said reset signal and said conparator output signal, and provi de a

menori sed x-ray output signal t6 disable the horjzontal output. pulse en
the x-ray 1Hi nptt ’{;@thé CHOR SEEYE s‘f%@“f"@w&ye?se ?fém\f%ﬁrg’ﬁg,w%’éﬁf%rlgﬁfe Rﬂhfgn a
parasitic spi p&éﬁgﬁhggﬁﬁg on t he supply voltage (V3, on gound or on
substrare, sald réset (R) of said bistable device (4) is triggered to

restore or maintain said horizontal output pulse, said bistable circuit
(14) .
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giving priorityto the reset (R, when set (3) |s:?€§e6[9©®@éref/a'ctlvated
sirmltaneously 15 *2. An x-ray protection circuit psyctal, med in claim

1, wherein said conparator is a bandgap conpar at or. }3 An Xx-ray
protection circuit as claimed in clainms 1 orsubstithey ShdbtS294 FeBl&irs 600

vol t age I's about 1.3V. 20 4 An x-ray protectioncircuitas clinedin
aW ane‘:of cl ai to 3, wherein said bisnble device is an anal og or

digital nmenory circuit with two stable states. 5. An x-ray protection

circu as clainmed in any one of clalnB61 to 4, wherein said bisrable 25
circuit is a folp-flop

provided, and such circuit could be digital or analog. The x-ray output provides the signal
to disable the horizoptal output pulse of the video processor when a parasitic spike is
detected. The inputs of the bistable cirenit 4 are shown in Fig. 2 as the Reset (R) and Ser (S)

r3

inputs.

The Reset (R) input is provided from the power-oz-reset circuit S and enables the
correct initialisation of the bistable circuit 4. This power-on-reset circuit 5 is therefore used
10 initfalise the flip-flop or bistable circuit 4 when the power is switched on. This was the
- primnary disadvantage of the prior art - the power had to previously be switched off and then
10 onagain. Since the power-on-teset circuit 5 is the weakest component to parasitic spikes, it
may be used to reset the flip-flop 4 when a spike occurs.

However, if the x-ray input of comparator 6 is higher than prescribed reference

voltage, which is typically 1.3V, the flip-flop 4 will be automatically set (and horizontal

15 output pulse is disabled), It should therefore be appreciated that the circuit shown in Fig. 2
is a protection circuit which is able to "correct” itself.

In order to further explain and clarify the invention, an explanation as to how the
parastic pulse affect the operation of the circuit, is as follows:

1/Normal Made: Horizontal Qutput active, XRAY Input below Vref (as in Fig. 2).
The bistable (4) device is not affecting the Horizonal Output Pulse.
all Parasitic pulse:
‘When a parastic is present in any of the supply line, it will genérate a pulse at the
25 Power-On-Reset Bloc (5) and reset the bistable (4), bur since it is already the state of the
bistable (4) there is no change to the Horizonal Ouptt Pulse.
248 sitic pulse:
When a strong parasitic is prsent in any of the supply line, it may genérare a pulse at
BOTH the Power-on-Reset Bloc (5) and the Comparator (6). In this case, the bistabie (4),
30 is getting signals at BOTH Set & Reset Inpurs. Then the priority given to Reset signal,

allows the bistable (4) to stay in his state, and there is no change to the Horizontal Output
Pulse.
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6. An x-ray protcton circuit as clainmed in any one of clains 1 to 5,
wherei n said bistable circuit is an RS flp-flop.

Substitut.e sheet - 24 February 2000 -11- 7. An Xx-ray

protecdon circuit as clainmed in any one of gluBstifute lshket 524Wétraary 2000
reset -

-fa-

1/XRAY detection Mode: Horizontal Output Disabled, XRAY Input regularly above Vref

The bistable (4) device bas memorised the compator oupmt and is disabling the
Horizontal Outpur Pulse. |

1.1/Small parastici pulse:

When a parasitic is present in any of the supply line, It will generate a pulse at the
Power-On-Reset Bloc (5) and reset the bistable (4) who is then changing state. This will then
restore the Horizontal Outpm Pulse. If the previously stored compator pulse was correctly -
indicating an XRAY problem with XRAY Input regularly above Vref, XRAY will be detected
atain, and the Horizontal Ouptut Pulse will be disabled gam. It is the reason why the
10 untriggered Mode is considered a safe state : it will be corrected automatically if it is not the

correct state. _
1,2/Strong parastic pulse: :
When 2 strong parasitic is present in nay of the supply iine it may generate a pulse at
BOTH the Power-on-Reset Bloc (35) and the Comparator (6). In this case, the bistable (4),
15 is getting signals at BOTH Set & Reset Inputs. The bistzble (4) is then changing state
because of the priority given io the Reset signal, and the Horizontal Oufput Pulse is restored.
As in 1.1/, the bistable (4) will be triggered again if it was the correct state, and the
Horizontal Ouptut Pulse, will be disabled.

[V}

20 A firther embodiment of the invention is shown in Fig. 3. Fig. 3 shows a similar circuit
to that of Fig. 2 but further includes bus connections. These two additional signal lines
conmected to bus, provide additional protection to recover the x-ray signal if it is wrongly
triggered by the spike generated by the ESD (electrostatic discharge).

e

e}
(S

In operation, the circuitry works as follows. During the power ramping up, the power
om reset circuit will reset the RS flip-flop, so that x-rzy is n the untriggered state. When the
voltage at the X-ray input exceeds the 1.3V threshold, the event will xrigger the RS flip-flop
and the x-ray will change Into the triggered stare. The RS flip-flop will memorise the x-ray
detection, It can hold on until the supply voltage V, is reduced to a certain voltage so that
30 the power-on-reset circuit will generate a reset signal.
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cikuit is conneted to the reset (R) input, said conparator is comected to
the set (S) input, and said x-ray output is connected to the output Q of
said RS.ftip-flop. S 8. An x-ay protection cims clined iaclaim?7,

wner ei R-ouput QB of said RS p- flop is copuesitote ‘sﬁeéthezﬁtr‘%bréé‘ﬂgn 0
connected to the reset (R) input to additionally recover the x-r ? it

is wongly triggered by the parasitic spike. : SGS/4817B_\h‘
13 -12-

-10- AR
o AL T
The claims defining the present invention are as follows:
1. An x-ray protection circuit to disable a horizontal output pulse of a video processor,
characterised in that said protection circuit includes:
2 reset circuit (5) to detect the occurrence of a parasitic spike and to generate a reset
5 signal whilst power is switched om;
a comparator (6), W provide a comparator output signal when an x-ray input voltage
exceeds a reference voliage; and
a bistable device (4), to receive said reset signal and said comparator output signal, and
provide 2 memorised X-ray output signal to disable the borizontal output pulse when the x-ray
10 input voltage exceeds the re;ference voltage, wherein, when a parasitic spike is detected on
the supply voliage (V), on ground or on substrate, said reset (R) of said bistable device (4)
is triggered to restore or maintain said horizontal output pulse, said bistable circuit (14)
giving priority to the resei (R), when set (S) is reset (R) are activated simultaneously.

15-2. Amn x-ray protection circuit as claimed in claim 1, wherein said comparator is a bandgap
COmparator.

-

3. An x-ray protection circnit as claimed in claims 1 or 2, wherein szid reference voltage
is about 1.3V.

20

4. An x-ray protection cireuit as claimed in any one of claims 1 to 3, wherein said bistable
device is an analog or digital memory circuit with two stable states.

3. Anx-Tay protection circuit as claimed in any one of claims 1 to 4, wherein said bistable
circuit is a flip-flop.

(]
Ly

6. An x-ray protection circuit as claimed in any one of claims 1 10 5, wherein said bistable
circuir is an RS flip-flop.

by STy
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14. An x-ray protection circuit substantially as herein described with
reference to the acconpanyi ng draw ngs.

LN

ot Substitute sheet - 24 February 2000
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circuit is connected to the reset (R) imput, said comparator is connected to the set (S) input,
and said x-ray output is connected to the output Q of said RS flip-flop.

5 8. An x-tay protection circnit as claimed n claim 7, wherein ourput QB of said RS fip-
flop is connected to the BUS, being connected to the reset (R) input to additionally recover
the x-ray if it is wrongly triggered by the parasitic spike.
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