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Introduction

litv and reliability of ihe pulse gene-

mlde of circuits with highiy stable
elements.
analyzes the characteristics oi a

tiorr oi the frequencY, which has

TTL NAND gates. The circuitry plopo.s-

ed avoids some of the shortcomings of the familiai circuitries (difficulties' in
t the quartz - oi hig
s variations ano o

t Y ratio of t ation o

i of the seria itY oi v
within narrow limits).

General Considerations Related to the Quartz
Stabilization of the Pulse Generatots

BV the inclusion of a quartz resonator in the circuitry of the pulse generator,

rrider thermostatic conditions of the resonator and of the electronic elements'

if is poisible to obtain instability of the frequen-cy generated over a long period

of time within the limits of l0-6 to 10-0 [2]."- '"ifr" 
.quivalent electrical circuitry oi itre quarlz resonator is approxiruately

of the following type [2-a] - Fig. I'
t-(l)0J1:-fi=Irequencyoftheseria.lt:esonhnce..j',.\-/ ,lLecq
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(2) arz=or(l*0.5 rn) frequency of the parallel resonance,

(3) *:#=l coeff icient of incorporation of the quartz in the circuitry.

The circuitry proposed

tQ

In-series control-makes it possible to ope-co rate 
"to#'t"o-ii"J 

n;il.T#lt?'J 3Jfiii:-j;#i::
For the excitatibn of the quartz resonator in

the circuitry of the pulse generator it must be
connected between points in the circuitry which
show great variation in the potential diiferenceshow great variation in the potential difference
during operation tl. 21. On the other hand. it isduring operation [, 2]. On the other hand, it is
desirable for the otatlz crvstal fo narticinete indesirable for the quart2.crystal to participate in

Fig. I the feedback circuit; this 
-condition 

is not com-
Zq - self-inductance o[ quartz; cq- plied with in most practical circUits, but an
seli-capacitance ot qtartz; Ro-reiis- additiOnal condition iS introduced. namelv. thatadditional condition is introduced. namelv. that
lil:: :i :,i::l: ":'^:::,co 

- capaci- the period of the free oscillationi g.n.iut"a'(*h";tance of quartz contacts the quartz resonator is not included in the circuit-
smaller than the oeriod of the stahilized neeille-{y) shall -be 1.2 to 1.5 times smaller than the period of the stabilized oscilla-

tions [, 3].

,Q

Operation of the Circuitry

on. application -of the supply.yoltage_.thg circuitry begins generating free oscil-
lations with a frgquency [o;\1.2 --t_.9) l, ttr" quirtz ilsonitor ptaying the role
of a capacitor. After about 100 ms [4] the resonalor is excited and Uegini to oscii-

late with a steadilv ql:yjn_g lrplitude. Upon reaching the rated ampritude ofthe oscillations, th-e pulse g:eneritor is syn'chronizea wltn tne f;;q;;-n.y';ii;;quartz tesonator (Fig. 2).
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$"if;:,t3t,"*nou*o.y 
and Duty Rario

Start-Stop Op_eration

In view of the fact that the stabilizatio

Influence of Variations in the Supply
Voltage and in the Ambient Temperatur*

As regards the influence of the variations

v.
ply voltage and in the am-
*5 V+5o/0, ?n!-0:'70'C)
a duty ratio for the outrrrri
al conditions. , :

m the lre-
generates
be varied

fecting an

is that it can operate ai rliiferent dutv

ifi ff5 "fifi, ??#-"" Tlli,f ',nlni, ;?i;
The maxi'rum frequency at which the circuit will generate with the use ofstandard integrated cirCuits is Lu*:lS MHz.
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Practical Realization of the Circuitry
of the Pulse Generator with Quartz l

Stabilization of the FrequencY

Several variants have been realized of the examined circuitry, use being made

of high-stabllity quartz resonator !eJv^)- gna. g1^1!"
folloiving eleciro'nic elements: 4OON, lN9l4'
lNgl6, iiAYTt, 8AY74,2N2907 f the quartz rc-
sonators 501<tIz anrl lOd kHz, of uty ratio of the
prfr". d:0.5, without taking an1' stabilization oi
ihe circuitry, an instability of Tx.lit- of I hour under
lzrboratorl' conditions.
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I,luny.ttcurru rellepaTop C I{BapIIeBoH cTa6HJI}t3aIIHeI? qacTol'bl

B il. [Iue

(l)carortc)

B csssu c rugpoKnM np,HMerIeH[eM HHrerparbHblx cxet\'I n rpe6onanttrtl't x ctabt't,ltl-

IlocTr4 ,II HaAelKHoCrlI IlluIIyJIbCHbIx regeparopoB B cucreMax o6pa6orxa uHQopua-

IHH npeAJlaraercfl cxeNla HMnyJtbcHoro reHeparopa c KBapqeBott cra6u,rnsa[Heii
qacToTbL- B pa6ore or1,tcano Aeftcrslre Lr aHadrrnsapylorcf oco6enuocrlt npe4,laraeuoit

cxeMbr nMnyJrbclrofo reHeparopa. Laswax cxeMa JIuilIeHa HeKoropblx lleAocrarKoB

HgBecrHblx exeM; a trMeI{Ho: orcyTcrByror rpyAnocrl{, cBsgaHHble c nos6yx4euuev
xBapileBoro pesoHarop
Hanps}Xefl.Hfl YrvTAHWfl.
'uennrtit'ro@$rUueH+
ropa Ha l4qrore cepHftHoro pe3oHaHca' 1

ropblx Itpe!,e;[aX;- 
llpu-noAr.tea.IoilyqeHHble'p$)MiTarbl npH npaKrlrqecKoH peaII43a'lII'lH cxel{bl

Iil\tn)',rrbcrroro reHepaTOpa c xaapirenOf.t cra6u,[ilsat(treit qacrorbl.
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