-1- 2126446 H, GH VOLTAGE PROTECTI ON FOR AN QUTPUT CIRCUI T This invention
concerns-a circuit for protecting an output signal processing sem conductor
deV| ce from5 damage due to electri cal stress cause%agﬁ vol t age

t¥ansi ents of either positive or negative-pelarity age transients
capabl e of damagi ng a sem conductor device such as a transistor can be

devel oped in various wayBIGH (VCLITAGE: \RROTRCTION ROR AN) OUTRUT) CARCUIT | nage

reproduci ng ki nescope, for exanple, such transients can be produced when
hi_gh vol t age ki nescope arcing, occurs. The transients can he of a na%elt yde,

poliasity and duration suffi ARVETEL AR SARCTIG B FiTS 03 Provecking
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when hi gh vol t aget¥angienss §%r@mmleﬁ“@ rocﬁjlﬂewlmesmﬂ-aﬁ‘éltﬁﬁ nals to

which the transistors are afigh mrﬁgeeehraamentaoasabamleaaﬂm%hgsene
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currents can destimywarions staysserﬁmmdmitmqmmmvmdncandaaqsant he

current gai mg5 ihdge AP Blding kihddcdpd St%’é: tﬁ?ﬁaﬁilﬁer %&ﬁmtlr&nsxents

degraded. Vari ous Erot ectl on arrangenents can tzed to suppress the

effects of high REO4RGed (Whens high, P liagey leemssep&uar&ll i OFE¥E8an
be enpl oyed at ciTwelitravedidmsts aarbyea s g naghitude, S polarity anarom

sonsi {1 ve t1ans! kit GPUdAciA A NO\ R o WRLLy o sabagouth

non- st andard t echni qués or be req U|r I'Spur pose.
Di Qggs with theseln Q@rﬁht%ﬁ-%ﬁ Fragesfidns |°r151§1°ét5p&>tﬂ t@&l Feceiveran

integrated cig CU'éu&I‘VdsE By edicesditf the retv‘&%@ BRI o 1EagR| bEakhe
t he process of te raIed circuit nanufacture gust be
taken to ensure t d%ld IRRRS1NG ﬁx(ﬁeéﬁl ﬁd\%%‘(??‘sg'leﬁ&?'isoﬁ
Junctlon currents to flow. This effect is typically
observed when high voltage transients are induced at
 circuit points or terminals to which the transistors are
20 connected, and is particularly troublesome in a system
comprising an integrated circuit containing sensitive, low
level signal processing transistor circuits. Excessive
transient induced currents can destroy transistor |
semiconductor junctions,'and can cause the current gain
25 characteristic of a transistor to be permanently degraded.
 Various protection arrangements can be utilized
to suppress the effects of high voltage transients.
 Suitably poled semiconductor diodes can be
¢ employed at circuit points for bypassing transients away
30 from sensitive transistor circuits to be protected.

- Diodes fabricated with non-standard techniques or
configurations may be required for this purpose. Diodes
with these requirements are often undesirable,
particularly in an integrated circuit environment, since

35 these requirements complicate the process of integrated
circuit manufacture. 1In any case, care must be taken to
ensure that the diodes have sufficient power dissipation
capability to withstand the electrical stress associated
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capability to withstand the electrical stress associated -2- with the
"transients w thout being destroyed, and that such di odes al one or .toget her
with any associ ated threshold | evel determ ning bias networks do not inpair ,
t he desired i npedance characteristics or high frequency response of 5 t he
signal circuits being protected. Resistors or inpedance devices

particularly designed to suppress hlq? vol tage transients al so can be used.

However , Wiidh they i Eansignie THhewstPsing rserored |ﬁ%¢a5¥¢Ea$u$hon1a
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al so has m@da;mj qhamf&ﬁmtms vt hhigh efs¢ queney coRsrense ovpl ed 15

bothgto qud G aﬂxgigc&gtgwEé{h% vattege transients may appear and to
the circuit to be protected | S. ad%gﬁgenent t he &LOtectlon

transi stor servesiﬁ??ﬁ%ﬁﬁ?st?ﬁhgmgﬁ T rRMEISHWEIE Y om t he
C|rcw1:1ae§xgnﬂdntnnsnbpmﬁnslhighpW@IEageonramanemtsoalss ezhibated in 20

‘response S%d?ll'm K&l d n%%céé Q'rﬁ%%g\% §& OPS. rgss the sensing

i mpedance s arrange es r en used to protect a signa
processi RFRETERE %ﬂHﬁﬁF%*ﬁ?%eﬁé@hgal@%@Hﬁmc%t%¥@h¢%nﬁhbnlm%%ﬁance

ot halgV S asAicl adpysh Vied 5 dme, paﬁQﬁafdlﬁpﬂf@tlQéOﬁ@;SédﬂﬂcQE’ circuit, and
can al so attenuyate r%ﬁ% fre f S_nor nmal & ppgaring at the circuit
poi nt by TS T G boes [T b LTOGRREY GTTROURS Rhr BPRRE capaci i ance
t hat may reqopsess g tctuermxmuvnmmmch thgy are used. .
An actlve transistoer protectlon circuit also has -
been used in combination with a sensing impedance, coupled e
15 both to a c1rcu1t poznt at whlch high voltage transients
may appear and to the circuit to be protected. Wwith this
arrangement the protectlon transistor serves to dlvert
tran51ent lnduced currents away from the circuit to be
protected, when the protectlon transistor is activated in
20 response to a threshold conduct;on_voltage developed
across the §en5ing impedanCe.' This[arrangement is
undesirable when used'to'protect a signal processing
circuit since the sensing lmpedance alters the impedance
otherwise assoc1ated with the protected signal processing
25 circuit, and can also attenuate high frequency szgnals
normally appearlng at the clrcult p01nt by formlng a low L
pass filter together with any paras1t1c capacitance that
may appear at the c1rcu1t p01nt. '



A protection circuit according to an enbodi ment of the present invention is
included in a signal processing system.5 conprising a signal output

term nal at- which spurious high voltage transients may appear, and a
§EHiconductor devi ce suscepti bl é of damage fromel ectrical stress caused by
high voltage transients. The protection ci8cuit conprises a first

transi stor of one conductivity type for normally 10 . conducting signals
fromthe sem conductor device to the output termnal.via an em tter output,
and=a second normally non-conductive transistor of an opposite conductivity

type. The base el ectrodes ‘Rf?xtd%%{iohséi:%ﬁgt R i’ &' 8hSddbaiRi &ORRect ed
togéther, the emtter 15 electrodes of the transistors are connected

toget her and to t RESGEpIAVePEIIR A8)1nch R & Steedt BYOBrEtIs 8¥€™0f t he
transi stors age coompetigiingoar #ignrsli yetpatntérminapestvhjcpospuwiiohs high
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grit¥ g} t he gutpug term nal, {gr.divertin associaiﬁd
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Lum nance signal s
froma source 10 BREMBAL¥PABNERNdNGRIYE FranRfhstan @€ ap @PROSLEBIied to

separate signal iopH@uteiviegl sypd. anthélbateaelostroass andthér HhtsBNGEed
£ Q0B b oseseor dachll Wit Buded%hoE, SonglELE EaUEEEECLAETgnirer
chroni nance #Pgnagéecttodaswaf thedtvanspstorg are gomnectedntogetheraandat
output termnals £4,tBe Sufpdd téLRPREL] VAhA tHEEcE6P1&Etor electrodes of
the transistors are connected to respective points of
operating potential. Transient currents associated with.
high voltage transients of one polarity at the output
20 terminal are diverted via the collector-emitter path of
the first transistor to the associated point of operating
potential. The second transistor is rendered conductive
in response to voltage transients of the opposite polarity
at the output terminal, for diverting associated transient
25 currents to the aésociated point of operating potential
via the collector-emitter path of the second transistor.
N, | - The drawing shows a portion of a television
| receiver including a network incorporating a protection
circuit according to the present invention. '
30 | o | |
Luminance signals from a source 10 and
chrominance signals from a source 12 are supplied to
- separate signal input terminals 13 and 14 of a luminance
and chrominance signal processor 15 included in a color
35 televiéion receiver. Processor 15 (e.g., an integrated
circuit) combines the luminance and chrominance signals,
as known, to develop r, g and b color image signals at
output terminals 21, 22 and 23, respectively. The color



-4- signals are anplified by kinescope driver anplifiers 24, 25 and 26

whi ch provide high Ievel anplified color video signals RR Gand B to
separate intensity control cathode el ectrodes of a col or kinescope 30. An
operating voltage 5 supply 35 devel ops plural operating voltages for

ki nescope 30. These voltages inclt#e a high voltage on the order of 25,000
volts for biasing the anode el ectrode of ki nescope 30, and vol tages on_the
~order of signalshamrér anpldlfieds by Bnassngpotﬂguvoreempbuéseus Ré&nescope’ 30

(e 9. c28hadh 280wnish peavitiednand 1a5Us ahpeiredasto1BEogsasar 15

i ncl udes Qut put CIrCUItS cou ermnals 21 and 23, thatw<.
can be d&+FH@dsoR 'dEEFPGygdtPfsﬁPQFa$GIF 8§s&ﬁ§e89n85°%h€§5h?é?nlnals I'n
a tel evi sllectredesyer, at kelpti kingssopecadoof Ancbpbrghihg voythyaege is’
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bet ween th ceiver chassrs when the
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peakg of %erab fBEﬁshQ?@?ﬁﬁoHQEts at the 25 circuit term nals,
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and whic i'ts a uration_o rom oné to several ,mcroseconds. The
li kel i hood of seni ESREEEEOFX &Sr ADFLUMLS; CUEPBE| RAraUitFoyEauBLedammged by
hi gh voItagoutpamstemhanauerease22whnd 28¢hthatcaahsber dahagededri n t he
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hi gh vol t& out pu rmnal s of processor 1
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| Kinescope arcing can occur between the high voltage anode
electrode and the receiver chassis when the receiver is
being serviced, for example. Kinescope arcing also can
occur unpredictably between the anode and one or more of
20 the other (lower potential) electrodes of the kinescope
when the receiver -is in normal operation.' In any case,
kinescope arcing results in a high voltage transient which _
is oscillatory in nature with positive and negative
voltage peaks often in excess of one hundred volts at the
25 circuit terminals, and which exh;b;ts a duration of from
one to several microseconds. ) ' K,/
The likelihood of semiconductor circuit devices
being destroyed or damaged by high voltage transients
increases when such circuits are located in-the.viCinity
30 of high voltage sources and the possibility of associated
high voltage transients. Here, the signal output
terminals of processor 15 are connected to kinescope
driver amplifiers 24-26 which supply high voltage output
signals to cathode electrodes of klnescope 30. Kinescope
35 drivers 24-26 are typlcally blased from a high voltage
supply (e.g., +230 volts) such as may be prov1ded by
supply 35, which also supplies high and very high



35. drivers 24-26 are typically biased froma high voltage supply (e.g
+230 vol ts) such as may be provided by:-supply 35, which also supplies hlgh

and very high operating vol tages Tor kinescope 30, as nenti oned
Breviously. Processor 15 includés plural signal processing networks for
appl yi ng respective color signals to outp® 5 termnals 21-23. A portion

of the signal processing and ut _.cou I|n net k associ gt ed th the
red (r) color si QREF3LS |881¥89 5rﬁ?ﬁaglﬁf gpgm%ém a8 %Eﬂ%ﬁ %g
transi stors 40, @tevﬁbuany resistor 41 arranged as shown. Simlarly
armanged si gnal proce55|ng Uy gC ted
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Dreorated of ruSinIIRRLY SFAPRIARALRNALOPEPERERIRE PRd  RuFRYE, ST Ing: | |
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associated with } A8 nbianshedh, |?§uced 25 currents. Signal transistor.
40 and resistor 41 are protecte romthe effects of Iarge transi ent
vol t ages by neans of the c TFanpLsEaRpif sFAUPKERLS r AnkP¥t ¥l tagandlprpover

transi stor 45. Tedgnalt ampi4fiernerankigtepndott develioping amplified
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is susceptible of being damaged or destroyed if large

transient voltages, such as can be induced at output
terminal 21 by kinescope arcing, are permitted to be
applied to transistor 40. Such transients .(often greater
than one hundred volts peak-to-peak amplitude) can also
20 damage or destroy load resistor 41 when transistor 40 and
resistor 41 are formed in the same integrated circuit,
since small area integrated circuit resistors typically
cannot rapidly dissipate a large amount of thermal energy
such as may be associated with large transient induced
25 currents. :
, Signal transistor 40 and resistor 41 are
\,) protected from the effects of large transient voltages by
means of the circuit comprising NPN transistor 44 and PNP
transistor 45. Transistor 44 is normally conductive for
30 signal processing purposes and is arranged as an emitter
follower for coupling output signals from transistor 40 to
terminal 21 at a low emitter output impedance. The
emitter of follower transistor 44 is returned to ground
_ reference potential via a load resistor 51 located
35 external to integrated circuit processor 15. Locating
resistor 51 external to processor 15 is desirable to.
reduce the heating of integrated circuit processor 15 due
to the power dissipated by resistor S1. Resistor 51 could



termnal 21 at a low emtter output inpedance. The emtter of follower
transistor 44 is returned to ground ref-erence potential via a | oad.resistor
51 | ocated 35 external to integrated citcuit processor 15. Locating
resistor 51 external to processor 15 is desirable to reduce the heating of
integrated circuit processor 15 diGB"to the power dissipated by resistor 51.
Resi stor 51 could -6- be inclu I.n_process 15 owever. The _
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15 Dbase-emitter junction of transistor 44. Accordingly, PNP
transistor 45 is normally non-conductive and has no
influence upon the signals normally conducted to output
terminal 21 via amplifier transistor 40 and follower
transistor 44. S '
20 ) Currents associated with a negative-going high
voltage transient appearing at terminal 21 are conducted
by NPN transistor 44, which provides a current path for
diverting such transient currents away from signal
amplifier transistor 40. Transient induced currents in
25 this péth flow from the source of operating potential

+vcc' through the-qollector-emitter path of transistor 44 K_}'
and terminal 21, to the source of transient voltage. PNP
transistor 45 remains non-conductive in response to
negative transients. :

30 - A ﬁositive-going high voltage transient at
terminal 21 causes PNP transistor 45 to become forward
biased, whereby conductive transistor 45 provides a
current path for diverting currents induced by positive
transients away from signal transistor 40. 1In this case

35 the transient induced currents are diverted to ground via -
the emitter-to-collector path of transistor 45. Also, the
base current of transistor 45 increases proportionally
with the much larger transient induced emitter current of



and termnal 21, to the source of transient voltage. PNP transistor 45

remai ns non-conductive in response to negative transients. 30 A
posi tive-goi ng high vol tage transieni at termnal 21 causes PNP transi stor
45 to become forward biased, wher eby condyctive transi stor 45 provides a
current path for diverting currents induéﬂﬁ'by positive transi ents away
fromsignal trangistor. _40. ln this case, 35 the transient induced currents
are diveried to GFOURASEOR BRe ERPPLER. ERS Brrecrol ERg ik Feiniatat
Al se; .the base cédr&ot inEreaasspsoperttonatipaselfpthpdvasenadltage tof t he
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base-to-col | ect otXpofdster 65, N\Phet farwardobiaged pasetoterllesiearnge _
source. Any currgihctebfUsEeNPNNtiaRsiatber 49t AndStH +v S| oltdgat|y | ess
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need 15- not begk r +Ri : deVih g eSmi ' [ it
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area. Transistor $¥BBS3RYOE54Pnherent|y exhibit self-limted transient
current conduction when comHec@esgribedecppotéectionncibcuit t adrear’fageocusly
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15 not be large or high power devices. Thus the protection
circuit is'advantageously used in an integrated circuit
with limited available area. Transistors 44 and 45
inherently exhibit self-limited transient current
conduction when conducting in response to high voltage
20 transients. Such inherently limited transient current
conduction is attributable to the distributed collector
resistances of transistors 44 and 45, and permits use of
transistors 44 and 45 with conventional base-emitter
junction configurations. In addition, the protection
25 circuit does not alter the output frequency response or
. the output impedance of processor 15 for normal signal
N\ - processing. In the latter regard, follower transistor 44
normally provides output signals at a low impedance in
accordance with the input requirements of kinescope driver
30 24, while also providing protection in the presence of
negative high voltage transients.

Transistors 44 and 45 can be conventionally
structured devices. 1In the case of high voltage
transients associated with kinescope arcing, for example,

35 voltage transients are induced at output terminal 21
through an effective high impedance which, in combination
with the low emitter impedances of transistors 44 and 45,
yields a éignificantly attenuated voltage transient at



resi stances of transistors 44 and 45, and permts use of transistors 44 and
45 with conventional base-emtter junction.configurations. In addition, the
protection 25 circuit does not alter the output frequency response or the
out put i npedance of. processor 15 for normal signal processing. |In the

| atter regard, follower transisto~84 normally provides output signals at a
| ow i npedance in accordance with the input requirenments of kinescope driver
30 24, téthinal s21proHowewegrpr potentbally fastpuetimeehbfhnegative high
vol tage t?@PE feLSard' ié&?ig éésaeﬂaééd?éﬂtﬁesﬁeﬂvﬁP%h%ﬂéhk%.SFrUCtU“ed~
devices. I'n the case_o I gh vOl tage transi ents assoclated W th ki nescopews
arci ng, &% BeRRpPRed3BrevygisiYe gFaﬁ§F6ﬁFscﬂF§eFﬁﬂUEEEdHFtE@tBﬂt termnal
21_througﬁraﬂsféﬁefsi4&.h&shakapedﬁﬂeedghﬁchaghmrgaabbyathe?;wﬂthrthe | ow
emtter i S st Qr nd_45. yields a_significantly
attenﬁateggggfgéged?%g%ésgﬁfaagoileggsrt5?%?ﬁ§?p§i§ ?6mg88??_potentially
destruct i Yeansistensr enln additjpncathe Shevmait evewgyhasschiatedsi ents. As
ment i onedy DERVI QPgLYtrhh38heNEusehel!t EaR0BEUEHEHa DNl BPSi StOrs 44, 45
are limtgd |n.nﬁgn|t#2e b¥ %ge 5 I nheren %LSti'bﬂted coliictor

resi st ancEEaBFLPHREE FHafBistdr SINFR LHGi FRLATIVALY: HBFHARI Cehirghor

associ at edegioh bfir geconwentiohatutransistar hssisssatoed by transistors 44
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energy. The descri bERepRescEiPef BreEartiprs sircubkelifopuptablet £a5 .any

sem condustetedeihgeahy. Jemitontiudtoy Gevnsbsiery., dindeadang resistors,
part oul ALy s Bkl S9LLESy S SHLLLEHRY Bl EhahLYS! Voopll area 15
energy suthtegratedbeincuibt)ahavingtd relatively small area
15 configuration incapable of safely dissipating or limiting
large amounts of energy such as can be associated with
high voltage'trahsienté. |
The illustrative transient protection circuit
described hereinbefore and arranged according to the
20 present invention avoids the disadvantages mentioned
above and is particularly suitable for fabrication
in an integrated circuit that also contains the circuit
to be protected. Specifically, the protection circuit
described herein providés protection against high voltage
25 transients of both positive and negative polarity,
without disturbing the desired signal processing \,)
characteristics (eg. high frequency responses or
impedance characteristics) of the protected circuit.

30



hi gh voltage transients. The illustrative transient protection—ecitcuit
described hereinbefore and arranged according t I nvention
avoi ds the di sadvant.ages nentioned above and i scuum lm"l‘!ﬂ“@i’mabl e for
fabrication in an integrated circuit that also contans be
protected. Specifically, the protection crBeuit described herein prOV|des

prot ection agai nst high voltage 25 transients of both positive and
negéative pol arityCLwWIMBout di sturbing the desired si-gnal processing

characteristics (eg. high fiequggcy éf%@msggfo@éséwdﬁ@@e&@a@ﬁfﬁﬁlﬁ)
of \LJwe protected circujt In a Signal groce55|n

systen1conpr|5|ng°%ﬁp%ﬁtfﬁﬁm%%$%1ﬂ%]ééicﬂmﬁgﬁrﬁﬁﬁﬁ| iﬂliﬂﬁtEiﬁPéhents
transients nay appawrappeara snd1aomdnrcanddeu¢redemmmzmsméteptﬁbﬁedaﬂage

fromelectrical Saéﬁééecfyéfdefgcgﬁggt,Oé{?ggsté?@%ﬁgp@?d?f%§r6%f€£égn

circuit conpr|5|ng a” nor con ve
canductivity type ﬁ%ﬂ$hﬁnﬁﬁr|%p®¥°$¢?§%°@l%b¥?%ﬁ% CRPFLILRD® sai d

sen1conductpr FeV|ce a mealﬂaﬁﬂanrd écﬁ@@ftﬁee fgffcttfuﬁsfgu@teﬁff@néajd
output termnal, an ¥ ctrode. C ed t Lr n
potential and mnt%bggﬁﬁéﬁg% %c??% d%?e+ﬂ?§# Efffgkﬁﬁggéfééﬁgcoupled
conduction path otosaaudf$¢mcw®mterod9vs<a¢d &ileov impedancersecond

nornal | y Opei@t'V@lé@fr&@épééﬂﬂléagﬂé|§aﬂ§ ouEﬁ@ﬂ“éé&ﬁhﬁ@ﬂ‘Qﬂﬂﬂuftﬁﬁlﬂ@V'Ce
to said output ter r or dlvertln curr

era
el ante P oo el e ad Sounied) Phca FIERE hesating OTERLI 4T 20d Eithy
first operating peakdtsetondaselectirode ndetermithipat & m61nacwrfemtt

transistor; and 20spduction patf SECORfa PPELR! L¥aROls£OPAUCL ¥ rirst

t ransi st or of ] ) _ ) )
N transistor being normally operative for coupling signals

15  from said'semiconductor device to said output terminal,
and being operative for diverting current transients
associated with high voltage transients of one polarity to
said first operating potential via said main current path
of said first transistor; and

20. a_second, normally non-conductlve, transistor of
an opposite conduct1v1ty type with a first electrode
coupled to said first electrode of said first transistor,
a low impedance second electrode coupled to said second
electrode of said first transistor and to said output

25 terminal, and a third electrode coupled to a second

i operating potential, and with said second electrode
determining a main current conduction path of said second
transistor; said second transistor being rendered
conductive in response to transients appearihg at said

30 output terminal with an opposite polarity for di&erting
associated transient currents to said second operating
potential via said main current path of said second
transistor.



an opposite conductivity type with a first _electrode coupted-to said first
el ectrode of said first transistor, a low i npedance second el ectr
coupled to said second el ectrode of said fi jl E“ u&d to sal d
.output 25 termnal, and a third electrod ond operating
potential, and with sai d second electrode detern1n|ng a main current .
conduction path of said second transi stor; said second transistor bei ng

rendered conductivesin h?%&%&&%tﬁ%c&h%ﬁih&nké @Qggﬁrlngwﬁgrgghd 30 output
termnal with an opposite o arlty fo rtlnggasso ated transient

currents to said sef3t¢ FiErk ARG 58?8 5 eGtrodgs ofafAtduftERE path 0F~r*
sai d secorntansistioxt define al&emicoﬁductomiguactmbdlngrmalIyaln11 wherein

sai d flrs giﬂ% %gggnq SE%%t ﬁ%gggftggkgag&ggé tEQQS|stor define a

senlconduc Oor junction norma as vol tage thereacross; and
5 sai d Fﬁ#§tféﬁ&tsééénéeép§étPé&€§réﬁe§apﬁ §éé§naeFP§ﬁ5|stor

deIi BF ahmﬁﬁ Géﬂ:.h&fthi Gamé.bbﬁldhbt&roﬁumitibnl , Sther mhkéoE:I marily
estapnl I sne e_0DLas .o e_de [ I e nauct or -
junction 8%1 &sfPP§Pa}ﬁ3h? &3 ggﬁgPﬁ 5ﬁ§§n§§ §P§ gésgnd 10

transi st ovoddage! Idyvndnpednmnssesaid seppgonductarcinochionoo ains 1 or
2, wherei a3 ‘hfrbrtsttraﬁ%‘i%%ran‘i‘o&hhhin%hiﬁithSifo s8gbflal> first and

second transi stors resp eaélve y correspond to base, emtter and coll ector
el ectlode$Tansigtor; ngrmaltdyoPARTGORGUETEVR-3, wherein said first

transistor is an NPN transistor for 20 diverting transient currents

associ ated with high vol nsgi : gahlLve.pel aci ty;- and said
second transi st or |§ a ﬁhggﬁfghglgcgggéégb U8981a1fisP? BE' 2} : )
whereln C | K_)
said first, second and third electrodes of said
15 first and second transistors respectively cbrrespond to

base, emitter and collector electrodes.

4. A circuit according to Claim 3, wherein
said first transistor is an NPN transistor for
20 diverting tran51ent currents associated with hlgh voltage
'tran51ents of negative polarity; and
' 'said second transistor is a PNP transistor for
diverting transient currents associated w1th high voltage
'tran51ents of poszt;ve polarlty.



—

diverting transjent currents associated withigh voltage Transi ents of

positive pqlarity. C L M-11-+1 . i It according
to claiml1, 2, 3 or 4 and further conprising Jtl!!l!HMl““m“emmfor
r‘eceiving signals fromsaid output ternjnal; an L m s * second

el ectrode | oad i npedance for said firstt¥Tansistor coupled between said

output termnnl and said usilizativcuireanscofdiny cig cilidinaqc,oralj riy.dro any
precedi ng claim m@e;génf§§Q e§y§3ﬁ§9i§iﬁ r processing video signals 10
and~iziicl udes an inmage T eproduci ng Ki'nescope suscepti bl e of producing high
voldage transients associ attdliz2ahign meaxh o dereivl nohignadis dramt i ng
supply vol tage ‘i ncdath Neha t té¥@in@Peratd ng vol tages for said ki nescope;
and a kinescope driver anplifier for supplyjng,to sajd kinescope an .
anplified ver£i on of signatSCUN eFHTR ‘g‘Fe s“i‘;ﬁ%ﬂ o’(ﬂ‘ﬁéa'tce?r rﬁq‘FalsPal | first
circuit accordi ng toansihstod, codplad rb&veen ssa il systmm itemanirdle\drsi on
receiver. 8.- A pr td | | antially as hereinbefore described
with reference to %%gaf‘?gglrgéég%i '?éej%z%/i sion_receiver including a )
protection circuit and sub®tandi@irsuil IRFAHRG ore A RTRALTE clajmh

reference to the fyla¥ein said system is for processing video signals
10 ~and includes '
an image reproducing kinescope susceptible
of producing high voltage transients associated with
kinescope arcing: - '
\ "a source of operating supply voltage including
15 high operating voltages for said kinescope; and
. a kinescope driver amplifier for supplying to
said kinescope an amplified version of'signals developed
at said output terminal.
7. A circuit according to claim 6, wherein
20  said system is a television receiver.
8.~ A protection circuit substantially as
hereinbefore described with reference to the figure.
9. A television receiver ihcluding a protection
circuit and substantially as hereinbefore described
25 with reference to the figure.




