A}

PONER WI AS CTRCUT WTH | MPROVED EFFI CI ENCY AND

STABI L'l TY . The invention relates to the field of driver circuits,
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quickly across the darker part. The SVM drive signal is derived in
part from the derivative of the luminance component of the video
signal and also can be modulated by horizontal and vertical rate
parabolas such that the effect on picture sharpness is equal at
25 different positions on the display.
An SVM driver stage typically has sufficient power to drive
currents at least on the order of £1 amp and voltages on the order of
150 volts in the SVM coil. The SVM driver must also function at video
fkequencies, for example up to 10 MHz for conventional NTSC, higher
- 30 for noninterlaced scanning, and up to 40 MHz for high definition
television.
FIGURE 1, labeled as prior art, is a schematic representation of
a conventional push-pull current driver output stage, as might drive
an SVM coil. The SVM cail or other load 20 is to be driven from a DC
35 power source Vdc according to an AC input signal Vac, which is AC
coupled by capacitors C1 and C2 to the bases of complementary push-
pull transistors Q1 and Q2. Transistors Q1 and Q2 are respectively
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2 NPN and PNP transistors and are operated oppositely. Wen transistor
QL is off transistor Q2 is on and provides current from source Vdc to

the | oad, charging capacitor C3. When transistor @ is off, transistor
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20 to have unnecessary DC quiescent current draw, because this
contributes directly to the quiescent power dissipation of the stage
as a whole. : |
The DC supply voltage "Vdc" is typically about +140 volts DC.
Assuming 10 mA quiescent collector current, the quiescent bias
25 current causes power dissipation of about 1.4 watts (0.7 watts per
transistor). At 50 mA, the quiescent power dissipation would be 7
Watts for the two transistors (3.5 watts each). |
Despite the high peak power requirements needed to drive an
SVM caoil, the actual duty cycle is generally low. In some cases the
30 duty cycle is controlled by feeding back a signal representative of the
output stage supply current or power, which reduces the SVM signal
amplitude for the relatively rare instances when higher power is
called for. Thus, an efficient design takes advantage of the relatively
low SVM duty cycle and sizes the output stage accordingly. It also is
35 appropriate to minimize quiescent power dissipation in the push-pull

current driver to avoid wasting power and to avoid the need for overly
large heat sinks.



35 appropriate to mnimze quiescent power dissipation in the push-pull
current driver to avoid wasting power and to avoid the need for overly.
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The ‘conventional circuit of FIGURE 1 is nog particularly -advant ageous
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quiescent conditions, but at 1 amp peak drive current, resistors R5,
R6 would develop a 50 volt peak drop. High power resistors would be
needed. Moreover, it would be necessary to increase the supply
“voltage Vdc by as much as 100 volts to keep a high available peak

25 voltage across the load in view of the voltage drop across the
respective resistor R5 or ‘R6. This solution for quiescent current
limiting is incompatible with peak voltage and power dissipation -
requirements.

A possible refinement to the circuit of FIGURE 1 is to add two

30 Vbe compensating diodes,” as shown in the emitter follower version of
FIGURE 2, also labeled as prior art. Where possible, the same
reference designations are used in the respective figures to identify
the same functional elements. One diode CR1 conducts in series with
resistor R1 and one in series with resistor R4. The diode junction

35 voltages are expected to match and compensate the base-emitter
voltages of transistors Q1 and Q2. This is an improvement, but it
does not eliminate problems associated with biasing the driver stage.



t he sape functional elenments. One diode CRl1 conducts in series with
resistor RL and one i'n series with resistor R4. The di ode junction 35
vol tages are expected to match and conmpensate the base-emtter

voltages of transistors QL and 2. This is4an inprovenent, but it does
not elininate problens associated with biasing the driver stage.
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The circuit of FIGURE 2 represents a conventional audio driver
having a push-pull emitter follower output stage. Although
configured as an emitter follower, this circuit has the same

25 limitations discussed above, including problems with maintaining low
quiescent bias, bias stability, junction voltage matching, and relative
inefficiency or less than optimal output drive voltage capability.

It would be advantageous to resolve the conflicts between the
need to maintain a low and stable quiescent bias and the need for a

30 high peak output. Preferably, the solution would not rely on close
component specification, thermal coupling arrangements, high power
resistors or other drawbacks of the conventional circuits of FIGURES
1 and 2. According to the invention the resolution is achieved using a
nonlinear element such ag a diode in series with the emitter of a '

a5 drive transistor. The circuit is biased to place only a small forward
voltage across the diode in the quiescent state, namely slightly less
than its fully conducting diode voltage drop, in which state the diode




conponent specification, thermal coupling arrangenents, high power
resistors or other drawbacks of the conventional circuits of FI GURES 1
and 2. According to the invention the resolution is achieved using a
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nearly eqlzjgl trgsgg&tgvet rériger?aqolndpu\iolefe?il:%'(?ades coupled for receiving a beam scan
velocity modulating signal having a video bandwidth, having
respective and corresponding electrodes coupled to one another and to
a beam scan velocity modulating coil and having respective main
conductive paths; and, respective bias circuits coupled to said main

25 conductive paths of said transistors, including nonlinear devices
having conductive states and substantially non conductive states
depending upon a threshold voltage, said' bias circuits establishing
respective bias thresholds nearly equal to said threshold voltage
when said first and second transistors are in quiescent states.

30 A driver circuit in accordance with another inventive
arrangement comprises: first and second transistors coupled in a
push-pull configuration, having respectivé signal input electrodes
coupled for receiving a beam scan velocity modulating signal having a
video bandwidth, having respective and corresponding electrodes

35 coupled to one another and to a beam scan velocity modulating coil
and having respective main conductive paths; and, respective bias
circuits coupled to said main conductive paths of said transistors,



when said first and second transistors are in quiescent states. 30 A
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’ circuit establishing respective bias thresholds nearly equal to said
threshold voltage when said first and second transistors are in
guiescent states.

In each of the foregoing embodiments, each nonlinear device

25 may comprise a diode coupled in series with one of said main
conductive paths. A first resistor may be coupled in parallel with
each said diode and a second resistor may be coupled in series with
each said diode. ' '

A driver circuit in accordance with still another inventive

30 arrangement comprises: means providing an input signal varying
between a quiescent signal level and a peak signal level; a transistor
coupled to a power supply and to the means providing the input signal,
the transistor being arranged to conduct according to the input signal;
a diode coupled in series with an emitter of the transistor, the diode

35 having a higher resistance when the transistor is conducting at the
quiescent signal level, and a lower resistance when the transistor is
conducting at the peak signal level; a first resistor in parallel with
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my be conpl di¢Rtig Str"éﬁ)él ngpgmplementary W@JRE@SI and 2, labeled as
prior art, are scrﬂmmREsinagnams labeled @y pgor @y, cate eahénmﬁehdiagkénﬂri ve

FlGRE 3 i 5 ?@%ﬁﬁ'ﬁa?bﬁgﬁ{%?g PYPRBEF ke’ RS R G brpely ' Over - 19
according to eorfigunedesodt rastah-pullt pmittay cleliower. FIGURE 4 is a

schemat i ¢ i agr amFl'GU\REg 32 @l Eéﬁé\%rah&edlagraﬁ”BPCH ®Pier stage bias ciréG#RES
5 and 6 illustrat ur,t her er{bo |macp % {?ﬁgon ing 20 to FIGURES 3 and
4, confi gur ed®ELP Eﬂ"éht uP fiERY gmkodimen PI¥BRECA- i s a schematic

di agramill ustrat |Iﬁ|@ldRE 4cits aabchematientliagiramnshawing cimaltendtiveRE 4,

i ncl udi ng conpopy gj&ues and resulting current |evels and voltage
dr ops. 4 show two alternative forns of the driver
st age : FIGURES 5 and 6 illustrate further embodiments corresponding

20 to FIGURES 3 and 4, configured as push-pull drivers.
. FIGURE 7 is a schematic diagram illustrating a practical
embodiment according to FIGURE 4, including component values and
r'esultin'g current levels and voltage drops.

_ FIGURES 3 and 4 show two alternative forms of the driver stage

25 according to the invention, including a diode CR3 in series with the
emitter of an output transistor Q1, the same reference designations
again being used to identify corresponding circuit elements. The
circuits shown in FIGURES 3 and 4 represent circuit details for
biasing one output transistor and can be repeated in a complementary

30 manner for a complementary push- puII transistor arrangement as
shown in FIGURES 5 and 6.

In each illustrated embodiment of the invention, a bias circuit 1

is associated with transistor Q1 and a bias circuit 2 is associated
with transistor Q2. In each bias circuit as illustrated, there is a

35 nonlinear device, for example a diode, a first resistor in series with
the nonlinear device, a second resistor in parallel with the nonlinear
device and a capacitor in parallel with the nonlinear device. In



25 according to the invention, including a diode CR3 in series with the .
emtter of an output transistor QL, the sanme reference designations

agai n being used to identify corresponding circuit elenents. The

circuits shown in FIGURES 3 and 4 represegt circuit details for

bi asi ng one output transistor and can be repeated in a conplenmentary 30

manner for a conpl enentary push-pull transistor arrangenent as shown
in FI GURES 5HGIWRES 3, 5 and 6, the eaphcitbt istaisd dd paxatidl mwitht tld devond
‘invention, argggétoqi_rcuit 1 Is associated with transistor QL and a
bias circuit I'S associ at ed with transistor 2. In each bias circuit

" as illustrated, t W s 8hpWnaiBEICGMRE| fearnerlineal GiguiteQn plement GRS o
first rlelsi Ist Placed siar 'sesilewi with the dmitteroof igeput deangistoraCeieamd is Ies: stor ]
" " epﬁ{)ﬁl & o aﬂh&i‘@#{é&liﬁ%ﬁ By relatively Sigher 2 AshiStar AUt Bwe " it © g t
FI GURES 3, 5 lavielss,as recatupngi doringsquiescenh hiasacoaditinnsh ant: agetatively
resistor.  jower resfStahR8"or 'ﬁi@%@ﬁrénté‘, 3N okblffg Aurity tpédk %1@'?5”
CR3 is placed.in serjes . wth the emtter ,of output] fransistor and is
5 char act ef (RIS, + G i APIeNGEhEY Haekiasing CRNGItiaRS: B¢ lesent
: evel s, as OwWCRBII ﬁ@wal?]gluiahs\g:wdi_w@rmribr liupulc tratisistonQ1 am@ deterhdihedeby

ower reslst e | : r C r,Nng.: Sl
cond t1 ond tREcch8los ot eiiuf IS, ucht Y o thibltbbl buisont; Elftent.,
The bias condptMeirtaingd,o8iput! O Mmfsi losvewsr ab guirsaant errgent lenels tthe
i sl ned, oo ade, WEHS tho AnRKHr SlemEnt Mallaly WSROt ipaept 1S
Vol tage acr ottty Rl Robruak: diesel g ciidici%da 6B Bt bout 0.7
slightly bel owolts tihatvacduts acedss atiddetCRJ diheae cdndpctihg addopeak. Gurrent
volts th o] a | i n ' i 15

ﬁ]su GeVels. ACfiirs rt}l?%%%%l%%ﬁ%gf&aédﬂfﬁwg rgphe?%h @Hlb%@&ﬁt

| evel s. s the resista 'S hlg{ qui escent current
| evel s and | ofrent lgvelR andy lawen aygpeak current levelgy exanple, the val ue

Cc);;] resistor "R7 canFée etdnmphep tien daluee of resie&dmﬂ?bbahebésctblbhﬁfﬁs e thee \éb.n? ]
s appr opr{ at @*?é”ﬁﬂ?gﬁﬁ@f@%ﬂﬁa&e Pty Qi i, BinteBYBh.8 il {age
at the emitteguigscent quregnti lavel il 10s moA,5 which|issapprapiate torobiaivese
:gger 3Pg§%€Lté@9d low BYgRAIr Rivel NrdspBnBas @heNvdiiage VA tad Sorfitdrr apsi stor QL,
g transistor Q1 is 0.517 volts. Given a worse case tolerance of +100
mV error in the base-emitter voltage of transistor Q1, the quiescent
current only varies by approximately +2 maA.
' The purpose of CR1 in this circuit is to carry peak signal
25 currents without introducing a substantial voltage drop, which would
reduce the peak voltage output across the load, for example a scan
velocity modulation coil of a television or similar display means. The
values of resistors R5, R7 are chosen so that there is no significant
conduction of diode CR1 at quiescent conditions of the stage, but the
30 voltage across diode CR1 is reasonably close to the forward biased
junction voltage of the diode. '

Capacitor C4, in series with the emitter of transistor Q1 and in
paralle'l with diode CR3, acts to carry high frequency (AC) emitter
currents. Without diode CR3 present, large signal currents would

a5 charge capacitor C4 to a new DC condition that would significantly
reduce the duty cycle of the emitter currents of transistor Q1, and in
a push-pull arrangement as in FIGURES 5 and 6 would introduce



current only varies by approximtely 2 mA The purpose of CRL in
this circuit is to carry peak signal 25 <currents without introducing a

substantial voltage drop, which would reduce the peak voltage out put
across the load, for exanple a scan vgl ocity nmodul ation coil of a
television or simlar display neans. The val ues of resistors R5, R7
are chosen so that there is no signifigant conduction of diode CRL at

qui escent condidriificanbfarhbants agfe 'clogs-oher'3disteetidmge Sudtosdistbradn Wdulbs

reasonably cl t r e of <1 h ode.
Capaci tor 4, ﬂﬁeég?lge%témgt%ﬁ{rggge%ét glgpa&arb;:)’lﬁﬁg @o‘xﬁ%&gg‘?ﬁl lRO € @F%j
paral | el withagiode arap ke svaltageaony capaeitor &ﬂj@fﬁd}‘lgh,&@el@get signal
currents. Wtbgwemsode CR3 present, |arge signal currents would 35 charge

capaci tor C4 to ndi ti t hat woul ifica reduce the
dulto y cycl e of dt he iﬁﬁet E&ﬂcuﬁu??eﬁﬁgwﬁf %Pﬁﬁngp ta}&’cgﬁtelgn&lmﬁate crogs-over
push-pul | arr gisjortion, becausél tﬁd?ESnﬂuehdgGJumbd voltagduaeross diode CR3

9 signif i r | | u ' tiQn:
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i ode o0 cobaREfol Pardbiitis, | “HRMST. AAN0D 1S gnidmSEcEstas
CR3. This to stheu inventiosa sandifae less dhancié diotlej GRA i omittedagdrossr os s

diode O3, . o OVRIUIBRINbATERA 2 RbREH! furt beee)gArﬂg% Sbthfeaasésv”em
10 conducti on char act e | SticCs. Hﬂv\f a6 t tion | accordin
e

to the invent {FNNIGHE P rUg1Rg O¥ea "ﬂ‘ée%rﬁ"i an inpysstror

oveL di stor]E | @mplifiebénotdihtaeny dot more  Elasebk agriteol thye tdwtpus udrrent.

t echni que usin e e i eRr,0
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For a typical V&ltsi ioeptigaymy ferr the (Fﬂéeﬁ%e'ﬁRSO t@%u@cr@sg the digde. Thigts is

?ptl rrumdfor L ﬂiewqahaaghnforvgbbagfﬁtaMIit 9Sih the Blagdef tiratnﬁsm Q1 atow mgnough
terper at ur co. SRBOPREISATIENE dBmaesalgS, Snd pefvents: AiPdLeRarieR
qui escent cur rcgmductiag eabistianiialr mmtqoummh&meddomomeasent in
transi st onoQl.quidscétt @oA88iorPEdfeRt in. transistor Q1. The quiescent bias of
0.4 to 0.5 volts on diode CR3 is also close to its conduction voltage
and therefore high enough for the high signal current conduction
through diode CR3.
‘ FIGURES 3 and 4 represent two alternative configurations, each
25 of which can be used in a push pull arrangement as shown in FIGURES
5 and 6. In each case diode CR3 (and CR4 in FIGURES 5 and 6) is in
series with its respective output transistor. Q1 (and Q2). Current is
coupled to the diode through series resistor R5. Resistor R7 in
FIGURES 3 and 5 forms a voltage divider that determines the voltage
30 across substantially non-conducting diode CR3 at quiescent current
levels; and in FIGURES 4 and 6, this voltage is determined
substantially by the value of resistor R8.
As shown in FIGURES 5 and 6, the driver stages of FIGURES 3 and
4 can be applied directly to a push pull output stage. Thus the input
35 signal Vac is AC coupled by capacitors C1, C2 to the bases of
complementary NPN and PNP transistors Q1, Q2. Diodes CR3 and CR4
are each biased by their respective series and parallel resistors RS,



0.4 to_ 0.5 volts on diode CR3 is also close to its conduction voltage
and therefore high enough for the high signal current conduction

t hrough di ode CR3. FIGURES 3 and 4 represent two alternative
configurations, each 25 of which can be q%Fd in a push pull arrangenent as
shown in FI GURES 5 and 6. In each case diode CR3 (and CR4 in FI GQURES 5
and 6) is in series wwth its respective output transistor QL (and Q).
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transistors Qhe (Bag %ﬂg Zf%ﬁ%sﬁgglﬁg?%n%tgr ety Asfttaiing "gh"

respective series and

10 R7 oAvergeryoliage wofnabouthalfrefuthe supplyavioitage Wds. doi EKRURE 6,
current | pvesors AR2hg r |
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t he bies |%t f@?are coupled by resistors Rl, R2 or R3,

R4 5 to capaci torFtBUR)En?ttshosvs & deveestage ratidmdingado ghd lrwenhengwith
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| oad when trapsi j ener aln average
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simlar effect. ri st a to the
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se skill In the art th
FI GURES 3-7 c§RY éieéﬂ P ENG F‘PPﬁ‘éﬁ‘{ ﬂd;ﬁ%JrP‘%‘éul pa 'Oa‘gnﬁPP‘F'uae‘%éh FlasRieraudie
emtters of thepglifieh- pohliguradiosi showan am eFIGUREo@pl ed to one anot her and

coupl ed tgya | oad, THEC vt abhRY5Ca?dYdo® degree of bias stability in a
push-pull stage at low current levels and good power efficiency for
peak signal currents. The invention is particularly advantageous for
scan velocity modulation coil drivers and other drivers where the
peak currents are many, many times larger than the quiescent bias

25 currents. Cross-over distortion, while not perfect, is acceptable for
many applications such as SVM drivers and can be significantly
reduced by use of overall feedback and an error amplifier for causing
the driver stage to more accurately track the input signal. The bias
circuit also can be applied to the emitter circuits of other drivers,

30 for example the driver stages of an audio amplifier or other voltage
output stage wherein the same objectives of stable low quiescent

- collector current bias conditions and high electrical efficiency or
high power- drive capabilities are desirable.



anplifier configuration shown in Fl GURE 2. 20 The invention achi eves

a good degree of bias stability in a push-pul | stage at |ow current
| evel s and good power efficiency for peak signal currents. The
invention is particularly advantageous qu - scan vel ocity nodul ation
coil drivers and other drivers where the peak currents are many, many
times larger than the quiescent bias 25 <currents. Cross-over ‘distortion,
whi | e not perfectywHat RCefibdd §s:f or many applications such as SVM

- drivers and can be significantly reduced by use of overall feedback
and an error anplifier for causing the driver stage to nore accurately

‘track the input sign® .bedm bcas velocityimodmatilir};cdrh&m giecuip,pbberqarisingpe
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respecti V8 and cof @E?)‘%ﬁﬂ'izﬁ ectrodes coupled to one another and to a
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2. The dri verqlp‘ég@émt Shtgd aim 1, characterized in that each said

2. The driver circuit of claim 1, characterized in that each said
20 nonlinear device (CR3, CR4) comprises a diode coupled in series with
one of said main conductive paths.

3. The driver circuit of claim 2, further characterized by a first
resistor (R7, R8, RY) in parallel with each said diode and a second
25 resistor (R5, R6) in series with each said diode.

4. The driver circuit of claim 1, characterized in that 'each said
nonlinear device (CR3, CR4) presents a relatively larger resistance
when biased at said threshold level, and a relatively smaller

30 resistance when the respective transistor (Q1, Q2) is conducting
through said nonlinear device (CR3, CR4).

5. The driver circuit of claim 1, characterized in that said first
and second transistors (Q1, Q2) are complementary transistors.
35
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20 nonlinear device (CR3, CR4) conprises a diode coupled in series with

one of said main conductive paths. 3. The driver circuit of
claim?2, further characterized by a first resistor (R7, R3, R9) in
par al | eI wi th each said diode and a secog 25 resistor (R5, -R6) in series
wi th each said diode. 4. The driver circuit of claiml,

characterized in that each said nonl i near device (CR3, CR4) presents a
relatively |argergresi Yexifescan velbeity binagathtisn wrivért biresinocdmpisthg: and

s conaucting | hé”%%gﬁ?é%\tcﬁ?f%m“‘*ﬁ@r@evﬁéﬁ “GupfBa e B pELRpdiRT Y
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pushl- pgl :c oneocafoier adndno dawary sempaeldoity mrgimad ! ting pedil ahdf:ha(mdg)s
coupl ed for Y a ocity nodul ating signal (Vac
havi ng a vi dées%éﬁﬁgndhgg} %&ﬁﬁ@t&% :Bgilg%ct i ve ‘and correspondi ng el ectrodes
coupled to oneharasrtrEiZzedn®Yt o a beam scan vel ocity nodul ating coil and

Faspective bi g ol Shadiel biag LIRS (12 21 Soupled to S%ﬁ“ﬁfca*’ﬁ?”i%@@*'%s
e ¥§ aneBlr &l bei tappistbr R, 2k it B! davices 1CHE

havi ng condu@R4)e Imvan@scamﬂmwhsseatmahhd auhstauhdﬂyt nor comrdective states
dependi n upg | i : | )

establ i Sﬁl ng rg%néﬁf%rpas thrg‘%l!1 ﬁ@l&g%éas? l§%§a§:@cé1‘ésﬁl(ﬁhe23

devi ces (CRBGS@@)S@GQSE%RQ%MW h'ﬁ%mfﬁ&hﬁh‘%oﬁblﬁbtmﬂi gatch naplinedr 15 of
said first amv&%s) (ER3,aCRSY wbswinal@)hmm waird cpHdirsivet patlt@srrent and

carry peak SI n ent I C val e

drop ot hePwi ?@ﬂdwﬁ I??f?‘?n‘geté ?&C}!g (;g?’tg%@ R? s%ﬁ@ﬁnesc?pgﬁéét%%ms

(QL, @). ‘ and carry peak signal currents without introducing a substantial
voltage drop otherwise tending to limit peak drive voltage of said
transistors (Q1, Q2).

20 7. The driver circuit of claim 6, characterized in that said bias
thresholds are nearly equal to said threshold voltage when said first
and second transistors (Q1, Q2) are in quiescent states

8. The driver circuit of claim 6, characterized in that each said
25 nonlinear device (CR3, CR4) comprises a diode coupled in series with
one of said main conductive paths.

9. The driver circuit of claim 8, further characterized by a first
resistor (R7, R8, R9) in parallel with each said diode and a second
30 resistor (R5, R6) in series with each said diode.

10. The driver circuit of claim 6, characterized in that said
first and second transistors (Q1, Q2) are complementary transistors.

35 11. A driver cwcunt comprising:

first and second transistors (Q1, Q2) coupled in a push-pull
configuration, having respective signal input terminals coupled to an

R




20 R 7. The driver circuit of claim®6, characterized in that said bias
thresholds are nearly equal to said threshold voltage when said first

and second transistors (QL, Q) are in quiescent states 8. The
driver circuit of claim6, characterizedqign that each said 25 nonli near
device (CR3, CR4) conprises a diode coupled in series with one of said
mai n conducti ve paths. 9. The driver circuit of claimS8,

further charipudrsigedl ) ax)f iating respeetivet and (¢0rre§Bondity eteqicodds el

wi th each saj l@d | 5 b Lestiy th each
said doge. coufled’t 8RE, o g%‘?@%ré B (POATPanEHalifig YBEbeeivs |7 CoF ]
that said Maip; eapduclive @ transistors (QL, @) are conplementary
transistors. 35 charactefizedAbgtiver circuit,  conprising: first

v ng.rebpect i veasiomitedr cofidy SR Hefice(CaBL TR A} doupled iff ¥choBf Taid™
1 3 i nprespeciivel Maincyondustivey pathpe eachesaind noplineapsieyior) (BRR:t r odes

coupl ed to omRANPENg Bohdutivel aAd sub¥IEhtiad RSN EOndGSRRC ktales, ™I N
conductive paths; ﬁ'@%% cteri a, nonl i near

. ed by: .
conduct i ve d8¢PEBdingRaPoRra) tigaRpldh vpliade deraRs seach said aniioesr evies n
conductive p#CRS, GR4h aswd,d nonl i near device (CRS, CR4) having
conduct i and su b | duct inee st ) P ' a
t hr eshol \c(lsvol ta eP%é rost!s@eg\é%glgég{(‘gﬁ%oxﬁ nzéafr&déel\é([l%‘é_enon"ne%%&%)(tdﬂgﬁd, 10
respective biG34kieaeh tsaid1bias) cirguitsbl.d2hstahishingetetractiverbias  cr4),
eachI sai d b: @l?rezshmdé tnhéalrly Qélqﬁtfbmsiaﬁlmgaétﬁﬂée@?ﬂta@e mvngn saidtﬂfsﬂsgﬁﬂds
nearly equa i I ol.d.v e i n secon
transi stors P@%"ftﬁgzﬁj’aﬁﬁhﬁﬁ%% (S@ﬂé%éﬂ?ﬁ?tm @ﬁ&%\t £§atte§‘_ 12. The circuit of
claim 11, char acteri'zed_i n that said nonlinear conductive devices (CR3,
CR4) areqgiodes. 12 The circuit of claim 11, characterized in that said nonlinear

conductive devices (CR3, CR4) are diodes.

13. The circuit of claim 11, characterized in that said load
(LOAD) comprises a beam scan velocity modulation coil.
20 _
14. The circuit of claim 11, characterized in that said input
signal (Vac) is a beam scan velocity modulating signal.

15. A driver circuit, comprising:

25 means (Vac) providing an input signal varying between a
quiescent signal level and a peak signal level; and,

a transistor (Q1) coupled to a power supply (Vdc) and to the
means (Vac) providing the input signal, the transistor (Q1) being
arranged to conduct according to the input signél;

30 characterized by: .

a diode (CR3) coupled in series with an emitter of the transistor
(Q1), the diode (CR3) having a higher resistance when the transistor
(Q1) is conducting at the quiescent signal level, and a lower
resistance when the transistor (Q1) is conducting at the peak signal

3s level; |

a first resistor (R7) in parallel with the diode and a second
resistor (RS) in series with the diode (CR3), for maintaining a bias

* c L M S *



13. The circuit of claim11l, characterized in that said | oad (LOAD)

conpri ses a beam scan velocity nodul ation coil. 20 14. The
circuit of claim11l, characterized in that said input signal (Vvac) is
a beam scan velocity nodulating signal. 14 15. A driver circuit,
conprising: 25 means (Vac) providing an input signal varying betmeen
a qU|escent signal level and a peak signal |evel; and,

transistor (QWltagedardssohe dods (CHI) at (ch@l@uuesdembsigrfal level, rmdsb(a\éac)

Conduct ”gci?)?dg?ﬁ% J5U8%lons i 2 5naaY ot Rohcing v A

a diode (CR3) ,naQQW|es mnth an emtter of the transistor

(Ql), the diode (CGR3¢apaviterd (E4) eb@pletiem gaanel Wagh thie firstanssistar (R7).
(Q) is conducting at the quiescent signal level, and a |ower

resi stance when the transistor (Ql) is conductlng at the peak signal 35

| evel ; a first resistor (R7) in parallel with the diode and a
second resistor (R5) in series with the diode (CR3), for namintaining a
bi as ' 14 voltage across the diode
(CR3) at the quiescent signal level, said bias voltage being less than a
forward bi ased conducting voltage of the diode (CR3); and, a

capacitor (C4) coupled in parallel with the first resistor (R7).

L



