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Figure 2a is an electri.cal schematic of the programmabl e divider, the phase
conparator, and the phase 5 and frequency adj ust network of the multiple
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S or-su e conposite
clock, while effectlng | oop phase adjustnents The progrannable control
signals Y, Z also control the | oop opgrating frequency in the follow ng
manner. The conposite reference clock signal is coupled, through the phase
and frequency adjust network 12, to divider. 16. In the preferred
wenbodlnent . gc clock reference srgnal of 1 92 N+E |s provrded and mnth 55



where N is provided by .programmable controls Y, Z as shown in Figure 1.
Therefore, for exanple, for N =1, this output is 10 1.92 MHz 200 =
9600 Hz 15 the progranmabl e clé}c&%ﬁéga& is coupled to the phase and
frequency adjust network 12 whicCh erther adds, subtracts, or possibly
neither, shifted reference clock pulses fromthe 1.92 nHz reference clock
si gnal g @dut RequéHcf oIRNILHB Sasleqiivalbdi® Progr ammabl e cl ock signal. Therefore for
N =1 the | oop operating frequency would cal culated as follows: 20 1.92 M1z
+ 9600 Hz 320 =6030 Hz 25 As nmentioned earlier, for the
frequenci es descri bed, tﬁge éaf#egunncyfpegérgaaer)rake approxi mately 6000
corrections/second. |If the phase an equency adjust network adds or
subtracts 6000 pul ses/second fromthe reference clock signal, the digital
phase | ocked | oop can conpensate for phase disparities according to the

f ol | owivheee Nds rievided Hiipfegrampmalie contralg Y. Zasshey in Figuresh Therelgrgqfar exarpple, Jag N=1,

- Ther ef Bis@utpptis t he bandwi dth control 20 adds or subtracts 1 pul se per
corr'eéction, the | oop bandwi dth can be defined as: 6000 Hz 18.75 Hz 40 The
phase conparator 18 can be Progy: Mgg to make phase conparisons on the
positive edges of [err] or on—ﬁd'r-positgmaml negative edge of [err] when
XY Z =00 0 respectively. The latter condition carries approxi mately

12000 corrections to be nade per second and is used in conjunction with
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prefsgrred practice of the present .invention, and the rel ati onshi ps above,
the nultifrequency DPLL 4C j d t andw dths of 18.75 Hz, 75 Hz or
150 Hz under the contro"g HE @Pmi)(a)rﬁ(}iﬂ BZrcuit 20. 55 - The
rel ati onshi p between the programrabl e control signals X, Y, Z and | oop

operating frequency and bandw dth is shown below in Table 1. 4 "EP 0 168
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18. 75 tegollowing wiatignship,, 1 0 5940 18. 75
e, 1875 H O 1 1 5910 18.75 Hz
18, He 1 0 0 0 18.75 Hz

18.75 Hz 10 1 192 1Bz 4 608°Hz =6038.75Hz 18.75 Hz
18.75 Hz 1 1 0 6060 18.75 Hz

18.75 Hz 1 . 1 1 6090 18.75 Hz

18. 7  Hzrndmidkeif thb bahditiecotiol 20 @ids ob BubBhotsCt builse pbr coaéution the doop hadwieithpdaase and
frequemeyefingy a5t network 12, the phase conparator 18, the bandw dth control
20, .and the digital dividers 26, 28 of Figure 1. The associated tining
“di*agr ameooftar: ®i7§lkke 2a are shown in Figure 3a and Figure 3b. According to
Figure 2a, a reference clock 20 signal is coupled to termnal 14 and
prov#des the operating, reference frequency for the nmultiple frequ
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The programmable control signals X, Y, Z instruct the bandwidth control 20 to add/subtract 1,2, or 4
pulses per correction, therefore, according to the preferred practice of the present invention, and the
relationships above, the multifrequency DPLL can exhibit loop bandwidths of 18.75 Hz, 76 Hz or 150 Hz
under the control of the bandwidth control circuit 20. ’
55 The relationship between the programmable control signals X, Y, Z and loop operating frequency and
bandwidth is shown below in Table 1.



cl ock signal, signal A wht ch are shown in Figure 3a. The output term nal
of NOR gate 105, or signal A is coupled to a flip-flop 107 which fornms an
i nput to the bandw dth control gg %g'gglmA is also provided to a 25

mul tiplexer 109 which is also a 8 Wi th the bandw dth control 20.
Signal Ais additionally coupled to a flip-flop 111 and an AND gate 113
which forma portion of the phase and frequency adjust network 12. The

out put of NOR gate 103, |si ghetit& i s fcoupMedet a fl §p- Moges 2115, 117, 119,
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“'si‘gAal operating at the sane frequenc and exhibiting a relatively narrow
dut yc | %0 ?mgr%.eﬁecw %}f‘a?g*c (s st Sy e e iy %’g@ e
relation tting
to said pRY 0°"{? s'gﬁg‘t%f'f? 83%6'?{89 ?Bta?sa%mbl e signal
eeQ' eratmp a r renc Ioc

| ndi cative Rling' &’ 5fo |3€§clo£k 21% S rLfL.%nc%fL&’ock YEdal R acdoRit I NG @
(i g proor SRS R ST R B bt e T
phase conpagpberai é Qéﬁvéd/ Bock| sidA@Sdnd 'aVs?uftSH’ d “@Qﬁ&léc\(%ngﬂg%ﬁu Sh Jr&g?amn?'aﬂy '
third progr aidealick Sibti) 3kia BAREFIRR signd BRISGId GRRRAdEHPAItIRE biaPshoraitgtat @t 8 and

| 00p i Nput SgamdMNebgddhcy and exhibig 8 PkBVEN hdhGw Huly VYO, ShHeRINCdaRICHINSH BHRbd Bk

sel ect i vel ysigranin@lagsd-time Béiatos Wk 8sps@ lidlsalaekMiee Bo6k signick si gnal and sai d

shi f seed der (dyiapliting @ saidphaseadnd pedubrag iadjast hetworlad sezoridairayratidiable aigndd indisativel of

pr ogr amuabl positivevdrdegatigd teduersy Ghitid ariddurthbf ieLitting ractbfscprogranaroiblesdigneindospdsingy

sel ecti vel ythe outbit nigmedj gemeratod by sakd phesrgcogadretoriedidativech! posifiek orgiegatied phasedshiftai d
“shifted der$aideltirg brogrRmmygkimsignabbasechon mptiase eRmprriqon betwedycpaidLataj and| dooe ingetpit | y  of
said f reque?ﬂé‘y adj ustments, to effect phase adjustnments, said conposite

cl oc® si gnal) 85RiaIinosd srpasie clock signgiky seleptiveli perabing, ar Suktracting saif reference plackphas e
and freque ?Xq u?ld "ﬁ gy °d ‘3]°°k'FWéa' rPé'E‘}‘ﬂﬁﬂ'Vo?t 3013§ ??f"ZPdvWe?aiﬁ'l R‘i°9§a<5'f'EFb fhase

PRy o 4
chEbct od. ngfagﬁﬁgs' o ol o Dy S gﬂv'fa\%r :

sai d

id .fre {0 e ase djus sai fo] pri ng :
divi ged ol cpc dhdl g qo* Slind foab gﬁl‘@we%v 573 P ki
prograrmabl e |npu st for requenc ontro 7. The net hod of

-anyone gf 164 #HethBa 4 L|9m64 wﬂefs.elsma tohe HdfItRENtS bro HARF& aadJ H630eRB bjusRRIsPEr
phase comfehw.nbsﬁml ably increased or decreased in response to

programmabl e i nput signals so as to 50 effect an adjustnent in the
-phase- 6o c Kigd methog ob akaiehini i 15. wiegdire i pegrallnbidy Hividéd gibdkatighal generating step is
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mt der Vorrichtung zum Erzeugen .ei nes Referenztaktsignals verbunden ist,
zum Er zeugen ei nes zusamrengesgppig a2algis! gnal s durch periodi sches,
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wobei der erste Eingang mit dem ersten, abgeleiteten Taktsignal und der
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Phasenverri ATy YAt aﬁe o lcﬁm&r( 5':? und[gete'el ; guag

Schl ej,f enei WQ%PG&Q@M@M& Khsgéﬂ&ger iféﬂ'-l‘ﬁ%%aﬂ&& ﬁ 8 bwilenem
zusamrenges @Irﬁa@”‘mﬁ\'&ﬁﬂ%ﬁﬁﬁé BétaertbHTNAYE-GatdR At AY (113) ve ﬁae W1 der

fol gende Verduadung BssAusgdnt ies rhadonBing Fledlenkdirk@haeWerkd dhisst ReT er enzt aktsignal s;
(b) Erzeugen eines programn erbar entsprechend einem Teilerverhiltnis, das
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