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1 BROADCAST TELEPHONE SYSTEM HAVI NG MULTI PLE ASSI GNABLE FREQUENCY CHANNELS
The present i.nvention generally pertains to an inproved ffequ _ :

Mt hesi zer in a broadcast tel ephone systemin mhich infégzati sQ;LQDsk
ar e ycommuni cat ed over an assigned frequency channel. Frequency synthesizers
_t\S?p' cally include one or nore phase-|ocked | oops for generating a signal 10
' I ng a given frequency. MBROAPCRST MBLEEBORE (BYSTERhEBRINOGEUIPIOOPS are
used to inprove frequency resol uti #§SIGNARLE,FEEACENGY (CGHANNRBLHe systemit is
desir- able to have the capability of being able to assign any grven
broadcast to one of a plurakifv L f i oh! EQMENGY C | 5. .Ln typical
of f-the-shel f commerci al | ya’g{‘/%iRrgsggreiﬁég%tﬁg&cggsyntﬁ spgg?agl t ékf requency
i s assigned by nmanual .cadjiopteesdi fokquemty Glypthesitierasnpashrdraddasns 20
or the Ilike. Hovvever,ga bfloadcast t el ephone systemtypically includes far
more subscribers than %SVEPISBT SHERUER NP ICRaAREPRMatiRg pigralpR&rer r ed
that the fre- quency Rmman Y oadcast | ﬁGFti- cally in
accordance wth availabilitifgﬁfggybﬁﬁgﬂqﬁé%?ggg:fé%ggﬁgﬁggi e %'
commerci al |l y avail abl e frequen®regquattye ssynthesizersedypical bf daddadé one
t el ephone system pha%e noi-se .and ﬁé%%%gm C ngi se due to m-crqophonics are

[y

L]

i ntroduced into the fréqlie %)Phsa?ﬁf er oo PR afrenPtivplofigealref ers
to the 30  ipeucti aavohg &l QaNehCEEepiciRP. S AS148 185 VhieHepaRllge Waves
such as are introduced by nmechani cal vibrations, such as those caused by
cool i ng fans. phase~locked loops are used to improve frequency
resolution. '
— In a broadcast telephone system it is desir-

able to have the capability of being able ﬁo assign.any
given broadcast to one of a plurality of different
frequency channels.

In typical off—the-shglf commercially avail-
able frequency synthésizers the frequency is assigned
by manual,a§justmept of controlé, such as push buttons

20 or the like. However, a broadcast te;ephohe system
typically includes far more subscribers than available
frequency channels, and it is preferred that the fre-
quency for any given broadcast be assigned automati-
cally in accordance with availability.

Also, when a typical off-the-shelf commercially
available ffequency synthesizer is used in a broadcast
telephone system, phase noise and electronic noise due
to micréphonics are introduced into the frequency
synthesizer. The term "microphonics" refers to the

30 induction of electrical signais as a result of sound
waves such as are introduced by mechanical vibrations,

such as those caused by cooling fans.



2 According to the invention there is provided a broadcast tel ephone system
for .communi cating information signals over an assigned frequency chann
l.nclwdi ng the conbination of a synthesizer for generating a signal at
assigned 5 frequency and a read-only nmenordy (ROM storing a plurality

sets of first and second signals associated with different predeterm ned-

assignable frequencies,, th I nat i I sing: (, f)

phase- | ocked | oop @ aqeﬁéggﬁ%ﬁn %%k&iér&ﬂﬁeiﬁ g{'?%%ﬁ%%ﬁcy
“within a firstegrestents Bysten fogecomehnitaigind dnfiormaltiiion sfignsdsgeverte
frequencies in ressgsglg@geé %rteg% ‘rhgg‘abﬂé‘ﬁw O{n@n{dirn}t thieCQuRBINat SbRT 6RCE

- signal having aof"par rmne ency agﬁ a seconda_reference frequengy
signal having & Eyaghesdgew t Fo% gensratipgd »r &4eN8Lni ded thengasshgne
ldgg :O viegc}‘ L gglsagﬁafﬁ%f ; %hﬁﬁf'a |ﬁvéa%¢f_ | tﬂlQOﬁmenWi'Qr_ qROM) hetbring ahpreradbiked
I r and- pass,fi r having a an f oL
mi ni mi zi ng pha&k rﬁﬁiﬁe z?%ﬁdj %Il&?ﬁ om“i n%?%%mgués it%%f#crgs g%?%?gdzo{”th
(2) a second phifferenked predetermigeder sassignable r d fregpensieshir eqtfcy
si gnal having %?:Ilﬁﬁ?éw %ﬂréa}]lﬁi%gt:hi rd predeterm ned range in response to

a conbination afirst_sig fromthe associ ated with a_give
assi gnabl e frequentd) adof EF RRATTIQLIEAL R éPé’n@&n?F\é%é{thaai ﬂﬁQBuES
predet er mi g6d prfepiestynalhateian freeueeriyndvititese-a ofkest | pupdehernineda

ol s6 and e acrdu Ly Mt e BT AT CHLEE Senb e FuglEACES n

di vi der coupl ecespense PO capinakiomeL Hefﬁ-Fé&uéFGﬁuSPci{h’égSﬁFﬁﬁ?e

stgnal fromt hgi§e4PNthaving a predetermined frequency and a second
reference frequency signal having a frequency within a

15 second predetermined range and derived from a second phase-
.locked loop, wherein the first phase-locked loop includes a
first band-pass filter having a passband adapted for
minimizing phase noise and electronic noise due to |

. microphonics; _

20 "~ (2) a second phase-locked loop for generating a third
reference frequency signal having a frequency within a third
predetermined range in response to a combination of a first
signal from the ROM associated with a given assignable
frequency and a fourth frequency reference signal having a

25 predetermined frequency, wherein the second phase-locked
loop includes a second band-pass filter having a passband
adapted for minimizing phase noise and electronic noise due
to microphonics; _

(3) a first frequency divider coupled to the ROM for

30 dividing the frequency of the output signal from the second
phase-locked loop by an amount indicated by a second signal
from the ROM associated with said given assignable frequency
and applied to said first frequency divider to provide the
second reference frequency signal to the first phase-locked

- 35 1loop; and - , _ '
(4) means for enabling one of the sets of the plurality
of sets of first and second signals stored in the ROM to be
output to said first and second phase-locked loops,



phase | ocked | oop by an anmpunt |nd| cated by a second sjgnal fromthe ROM
associ ated with said given assignable frequency and applied to said first .
ncy di vider to provide the second reference frequency signal

phase-1 ocked 35 1oop; and (4) neans3for enabling one of the sets of
urality of sets of first and second signals stored in the ROMto be

to theet

i

outtplt to said first and second phase-| ocked | oops,- 3 respectively. In a
preferred enbRFREFEHVeEi d system (1) said first phase-1ocked | oop
conprises: -a fi rst:moétpgefenredoéﬂ\manmﬁ |t csfa:(d/@sﬁe:r, 5 generating

sai d out put signal ] Xer tlgﬁg :g@p‘l amthe first VCO
wth said first fréqﬁe%%%sré%ér% e Sl gn ;éaz;n ase conpar at or

for comparing a productafﬁéﬁﬁﬂihé’%ww%rﬁlﬁ%é{ﬁﬁﬁl % efi¥
signal 10 agd &g{eﬁm@gﬁ@ dutit \gigtrag_e; Si gnal indi cating the result of

said conparison; and \/\hereJ n

first voltage signal to 2 e eh %I&r Wﬁl?grtql r?tpur ikl ﬁégf‘ﬁé} ?Yés’i&?\?cglrf%

(2) said seconeb piitste-saidk effi ¥ sto (£ regiyericye Fefearencen ¢ ig8dlf;oandener at i ng

said third reference fr i | o ed
to the ROM for divi d| ngggﬁﬂl% hiiog co pﬁ‘ﬁSQBF EBFQESHﬁXrQhﬁl d PrB@HQE

re uency (0] e output sighal from

20 VCO by an dfermtthedibiedikh Saif mecandrgiarencentrrgurniey gignal

10

15

20 .
"ROM; and

25

30

35

- VCo,

and for prov1d1ng a. first voltage signal 1nd:|.cating the
result of said comparison; and where:.n

' sajid first band-pass filter passes the first
voltage signal to the first VCo for controlling the first

" (2) said second phase-locked loop comprises:
' a second VCO for generating said third feference
frequency signal;
a second frequency d1v1der coupled to the ROM for
dividing the frequency of the output signal from the second
VCO by an amount indicated by said first signal from the

. a second phase comparator for comparing the divided
output signal from the second VCO with said fourth frequency

reference signal and for providing a second voltage signal

indicating the result of said comparison; and wherein

said second band-pass filter passes the second
voltage signal to the second VCO for controlling the second
VCO; and wherein

(3) said first frequency divider divides the frequency
of the output: sig-nal from the second VCO by said second
signal from the ROM to provide said second reference
frequency signal to the first phase comparator. -

It is further preferred in the system that the first and
fourth frequency reference signals are -derived from a common
frequency reference signal and wherein the first phase-
locked loop includes a low pass filter for passing the low
frequency product from the mixer to the first phase
comparator. -

he second

I r &§%ency

~



a second phase conparator for conparing the divided output signal fromthe

second VCOw th said fourth frequency reference signal and for providing &
secord voltage signal 25 indicating the result of said conparison; and
wherein said second band- pass filter_passégithe second voltage signal to .
t he second VCO for controlling the second. VCO and wherein (3) said first

frequency divider divides the_frgquenc of, _the_out put si LI rom.ihe
second. VCO by ' sai dAgéégﬁﬂngigﬂﬁ?g‘?’F%%'#13"9‘@0%?8"5?8% e s‘%ﬁ%}aésleb(%{rzg) el
reference frequefieyencgntd thetdesériptighai thenpnefienred tembodimenter

preferred in the systemthat the first and fourth frequency reference

signals are derived froma comon 35 frequency reference signal and wherein
the first phase- |ocked |loop includes a | ow pass filter for passing the | ow

frequency product fromthe nixer to the first phase conparator. 3a
Addi t.i onal features of the invention are described wth reference to the
description of the preferred enbodi nent. BRI EF DESCRI PTI ON OF THE

DRAW NGS Figure 1 is a block diagram of the conbination of a ROM and

synt hesi zer according to the present invention. Figure 2 is a schematic
circuit diagramof the band-pass filter in the first phase-locked | oop of
the synt hesi zer shown in Figure 1. o ' :



Figure 3 is a schematic ciftcuit di agranIT(Bf t he band-pass filter in the

d phase-| ocked | oop of 10 t he synt hesi zer shown in Figure 1. :
RVPTI ON OF THE PREFERRED EMBODI MENT Referring to Figure 1, the ~
¢rred BRDEHI BESERIPTION hoF CIHBIDREWINGSOf the present invention includes

' able frequency divider 16, a first fixed frequency divider 18, a second
fixed frequency di viBbgue® 1 asandinek diagram &hg gombinatkiry

multiplier 24. The 10 i.§ a progra | e-read-only 20 menory ( PROV).
The PROM 19f st R@¥ ap I%ﬁf%ﬁ'l’r‘?iﬂ‘%” %éi"é%“ﬁ tS thEJPLEEBRY signal s
associatedi¥@éptgé£ferent predet ermi ned assi gnabl e frequencies. The
particularfrequency to be assigned is determ ned by a conputer (not shown)

In the tel ephone brop 3Y5d N st iO Rl ¢f BB gRERT BSES the PROM
10 to access the set of signals associated with the asSigned frequency. The

first phasgné asked-poep 12 teelinlamhe finsll pHa@e2fochkel X86p28¢ a | ow pass
filter 30, a phase conparator 32 and a first band-pass filter 34. 30

The secondtiphasynthekbzer oshpovint im@Figise d .second VCO 36, a variable
frequency divider 38, ‘a phase, 5 conparator, 40 and a second band- pass
filter 42. A conmon FES@rendels ragrlieBatdc)cdroud thAdagyamedton | i ne 44

f hown). w t hi I br ogd - h
or ot err od BRRIISSTRATE HHEED bt (s FPSATaREyoBr LRE S gnal  on

10 the synthesizer shown in Figure 1.
DESCRIPTION OF THE PREFERRED EMBODIMENT

Refefring to Figure 1, the preferred embodi-
ment of the combination of the present invention
includes a ROM 10, a first phase-locked loop 12,.a
second phase-locked loop 14, a variable frequency
divider 16, a first fixed frequency_divider 18, a second
fixed frequency divider 20, a band-pass filter 22 and
a frequenéy multiplier 24,

| The ROM 10 is a programmable-read-only

20 memory (PROM)., The PROM 10 sfores a plurality of sets
of first ahd_second signals associated with @ifferent
predetermined assignable frequencies. The particular
frequency to be assigned is determined by a computer
(not shown) in the telephone broadcést system; which
computer then addresses the PROM 10 to access the set
of signals associated with the assigned frequency.

The first phase-locked loop 12 includes a
first VCO 26, a mixer 28, a low-pass filter 30, a phase
comparator 32 and a first band-pass filter 34.

30 The second phase-locked loop 14 includes a .

second VCO 36, a variable fregquency divider 38, a phase



herefn are those that are applicable to specific preferred enbodi
Lhe'b+ésent i nvention. early, different paraneters w.ll be 10

appl i cabl e FSmRFfé#ﬂﬁtfé]ea ér‘o%o‘??r%‘?ﬂ‘i Rand-pass $id&eroA2y The first frx&d
frequency divider 18 gi yi t reference.freguency signal
on line 44 by five ton%%@ﬁéehgs?%gﬂggggﬁgﬁggggﬁ Frded QIFQP Re second
frequency digiadar o3018p€ 0 fic é&é&ééﬂe(nW%o%sswkth%ﬁftﬁg- Each
frequency divider 16, 18, 20, 38 may include one or nore discrete frequency
di vi si on unite3eplibne bBroadicast tyystenl sameithel pRefererddexbsaon units are

i ncluded in a frequency divider, the discrete units are connected in series
and t he di vimept,otheheo®@on refexspmaciretjudndyr oifs theespyadlconof t he

divisors of .the discrete series-connected frequency division units. The
band- pass fLAp8r432iRa80 Mimry HEME AFqsensah@nderPapeneat paraty for
passing on tg . line.,50 the third harmonic¢ of the 16 MHz signal_ on |ine 48.
The frequengﬁtﬁﬁft?BF?E?bﬁérﬁﬁﬁ?*?ﬂﬁﬁﬁséﬁﬁ?%lﬁgﬂﬁeﬁfﬁ b?phﬁﬁag}ﬁnal_on li ne
50 by nine &g Qrg¥égFf§cféfg&E¥gaar' éyHgiésb%thea%réggnQPB on |ine 52.
The frequency multiplier 24 may 1 nclude two series- tonnected frequency
nul tiplicat ifngedBibsi.! hele£fDy, i fferdity Paraméteird! We110bet hree. The
second fixed frequency divider 20 divides the 16 MHz signal on |line 46 by
fort 10t o preppliicable et enktyerr teiven aamizidinen tat o£0@hKEz iaveht Hien 5S¢

Referring to the first phase-locked | oop 12, the first VCO 26 generates a
first output signal aThe first fixed frequency divider 18 divides

Ioi'ne 44 is 80 MHiz. (The frequency and éqnponent para- neters descri b-I

the 80 MHz dommon reference frequency sighal on line 44
by five to pfovide a 16 MHz signal oh line 46 to the
second frequency divider 20 and on line 48 to the band-
pass filter 22. Each frequency divider 16, 18, 20, 38
may include one or more discrete frequency division
units. When a plurality of discrete frequency.division
units are included in a frequency divider, the discrete
units are connected in series and the divisor of the
20 . frequency divider is the product of the divisors of the
discrete series-connected freguency division unité.
The band-pass filter 22 has a very-narro#
passband centered at 48 MHz for passing on to line 50
the third harmonic of the 16 MHz signal on line 48.
The frequency multiplier 24 multiplies the
- frequency of the signal.on line 50 by nine to-proﬁide
a frequency reference signai at 432 MHz oﬁ-line 52.
The frequency multiplier 24 may include two series-
connected.f;eQuendy multiplication units that each
30 have a multiplier of three.
The second fixed frequency divider 20 divides
the 16 MHz signal on line 46 by forty to provide a

frequency reference signal at 400 KHz on line 54.



W e | evel of a first voltage-signal receiv by the VCO input on line
S8XIke. pre-" determ ned assignable frequencies in this range are e
i ncrenent al+f separated by 25 KHz. The mixer 28 nixes the output 'signal on
line 56 fromthe first VCO wiRefexirdng3goMehe {fixpte phasedlocked clameride
signal on line 52 to provide a spectrum of m xer, products on |ine 60. The

| ow- pass filter 30 Eﬁ%sékr?%evq%\ﬁs PERETRERS DriddhRh oMteMtt ﬁbgrl‘ﬁ]xeﬁ't 2 to

line 62. The | ow pa u of, n es a
product within a frggﬁé?\%:ﬁg# avgr%%l%f gf %8%% %“2%%3 2%5%@ |%rst
phase conparator 32umgenpPar&scdrddaneasaeth! ens fisme sy aperQHEtv@I'tAQée 62
wi'th a reference frequency signal on line 64 having a fre- 20 . quency

wi thin a range of fsbgndl Si&eived by8thM:izvCO Theputefoay diime §Bgnatherpde-ne 64
is derived fromthe_second phase-|ocked | oop 14. The first phase conparator
32 provides a firstdgbPEBbRES fifdInahl Flﬁée%‘@‘t‘f}qqﬁdif’czﬁ‘ést Fangestfit of the

conparison. The firgst band- il ter as he first vol tage signal
to the first VOO 2610FRSPPREaRy FSP"“ESH?#o‘F’( e first VOO 26. The

passbanl of the first band-pagg fiskker 284 ife@dam Fhee BiBha] 260 Rase
noi se and el ectronic noise due to m crophonl Cs echni que of
providng a wi de bangei ffbm €ise |ﬁ.ﬂsrtomot01tﬂﬂoaﬁe sk!z IMiict ifretiheneyt. The
passband of the filter 34 is from approximately 200 KHz to 350 KHz. The
schematic ci Adui t dl’-‘ﬁﬁ?a@m@# 2ignali pot 1lhaedSHak Hiadvide a Spectl‘um of

mixer products on line 60. _;J

frcy wi thin a range of from 433.825 M4z to,439. 650 MHz in accordance
s

The low-pass filter 30 passes the low-
frequency product from the mixer 28 to line 62. The
low-pass filter has a cut-off frequency of 11 MHz and -

.passes a product within a frequency raﬁge of from 1.825
MHz to 7.650 MHz. |

The flrst phase comparator 32 compares the -
péssed low-frequency product on line 62 with a
reference frequency signal on line 64 having a'ffe-

20 quency within a range of from 1.518 MHz to 8 MHz. The
| reference signal on line 64 is derived from ﬁhe second ;J
phase-locked loop 14. The first phase comparator 32
provides a first voltage signal on line 66 to indicate
the result of the comparison. .

The first_band?pqss filter 34 passes the
first voltage signal to the first VCO 26 via line 58 for
controlling the first VCO 26. The passband of the first -
band-pass filter 34 is adapted for minimizing phase
noise and electronic noise due to microphonics by a

30 technique of providng a wide bandwidth, as is known to
thoée skilled in the art. The passband 6f the filter
34 is from apprdximately_ZOO KHz to 350 KHz. The

schematié circuit diagram of the first band-pass filter



34 is_shown in Figure 2. .The band-pass filter Jof Figure 2 includes an
operatjonal anplifier- Al, which ts one- half 6f a Mddel NE5532

dual - operati onal -anplifier integrated circuit. The val ues of the renaini{n
conmponent s=bf the filter of Figure 2 are shown in the following Table I.
Table | Rl . 8.06 R4his,shoyn im Fignre 2. The) bapkdnpasgofilijeny off Fdgure

R3 2.0 Kohms, 1% ,1/10. WR4 8. 06 hns,. 1% 1/10 WO . . 0.1 uf
2 56 pf C3 éelﬂ? pdes an G’Pfraf’-g?@ggﬁ%]fr‘ Ty ﬁi"s‘giéb is one=
phase-1 ocked |1 00p 14pa Beo s GRrheCRESS 390884 Plde ratiBhg T SlmsL { £ £auency
signal on line 68 within a predetermned range I'n accordance wth the |evel
of a second voltage dngagratéd circwieVi deHe ovaldese of0the témaimimg of the
second VCO 36. The variable frequency divider 38 is coupled to the PROM 10
for dividing the fre§OBREYeRES tq(}eté‘ﬁt galter ofIFigvre deage shewn tite thecond
VCO 36 by an anount ing&cat ednqg%ba first signal on line 71 fromthe PROM 10
associated with a gi ¥8n1%¥LRYEAPYE dquency. The second phase conparator 40
conpares the divided output signal on line 72 with the 400 KHz fre- quency
reference signal on line 54 and provides a segghd vol tage signal indicating
the result of said 300 - conparison on |line 74 —The second band- pass
filter, 42 passes the second vol t ag®lsi gnaB.o6 Kohies ,74%t,01yhe wecond VCO 36

%ﬁ

R2 2.0 Rohms, 1%, 1/10 W
g 10 | R3 2.0 Kohms, 1%, 1/10 W
) | R4 8.06 Kohms, 1%, 1/10 W
c1 0.1 uf
c2 56 pf
c3 56 pf
c4 0.1 uf
.Refefring to the second phase-locked loop 14,
the second VCO 36 generates a referehce frequency
siénal on line 68 within a predetermined range in
accordance with the level of a second voltaée signal
_ ) 20 provided_On line 70 to the input of the secona VvCO 36.

_ The variable frequency divider 38 is coupled
to the PROM iO for dividing the frequency of the output
signal on.line 68lfrom the second VCO 36 by an amount
indicated by a first]signglfon line 71 from the PROM 10
associated with a given assigned frequency.

- The second phase comparator 40 compares the
divided output signal én line 72 with the 400 KHz fre-~
guency referenée signal on line 54 and provides a
second voltage signal indicating the result of said

30 comparison on line 74.
- T _ The second band-pass filter 42 passes the

'i second voltage signal on line 74 to the second VCO 36



via line 70 to control the second VCO 36. The¢gassband, of the Second
‘bang-Qass filter 42 is adapted for mini- mzi rgphase noi se and el ectroni-c,
ngi: ue .t'o micro- phonics by a technique of providing a wi de bandw dth,™
| 94¥% known¥o those skilled in the art. The passband of the filter 42 is
pproxi mat el y 206G.aKRAnEo 78560 Kepntrahcthec isecanticVEOr 3¢ t Theapasasbahd

the second band- passq%ilter. 42 is. shown in Figure 3. The band-pass filter

of Figure 3 includes %h BSeFEEPBRaPAOATRISS Silker 48 is adapieqd iforoménhn f

f Model NE5532 dug.- Lopal - . [ £iar i rated_circuit. .The
\?al 3es of the renai ﬁ%ﬁ;q%?n%%hggt éo%) t#aé :‘eﬁetclézggggcégﬁ?% _eglrt(? TAERR™i n

the followi ng Tabl e Ighonfizigl Byl & Béchnigqde U¥ KRBF8aiAY0 a Wide WaRBwiqtn2- O

Kohns, 1% 1/10 W R7 2.0 Kohms, 1% 1/10 WRS 8.06 Kohns, 1% 1/10
W C5 0.1 uf 20 as is known to those&Gskille@0@npth€7art. 2N phs€Band

0.1 uf The variable freg:gi‘enc divider 16 is coupled to the PROM 10 for
di vi ding the frequen@F &€ FElE8Epht iF gheam gpPreramately 2R84 Hdlzs 80480 VCO

assoti ated with the aire Abe’sSEERILS it aspafal ot (R erRrohRet-
frequency signal on ljaae @41tert h2 {srsonlase rigaPar &t O'ri¥2 band-pass
o | filter of Figure 3 inc;udes an operational amplifier A2,
10 which is one-half of a Mbdel NES532 dual-operational- -
amplifier iﬂteg;ated circuit. The values of the . L)
remaining componenfs of the filter of Figure 3 are

shown in the following Table II.

Table IT
R5 8.06 Kohms, 1%, 1/10 W
R6 2.0 Rohms, 1%, 1/10 W
R7 2.0 Kohms, 1%, 1/10 W
R8 8.06 Kohms, 1%, 1/10 W
| | cs 0.1 uf |
20 o c6 200 pf -
' c7 200 pf -
c& 0.1 uf

The variable frequency divider 16 is coupled
to the PROM 10 for dividing the frequency of the output
signal on line 68 from the second VCO 36 by an amount

' indiéated by'aisecond signal on line 76 froﬁ the PROM
10 associated with the given assigned frequency to pro-
vide the reference frequency signal on line 64 to the

first phase comparator 32.



o C L. M S |, * CLAIMs: - 1. A broadcast tel ephone system
for ~ communi cating i.nformation signals over

.unel
|cncl“a-’d| ng the conbination of a synthesizer for 3t the .
assi gned frequency and a read-only nmenory ( ﬂ i "EE{ sets.;
of first and second signals associated with di ned :
assi gnabl e frequencies, the conbinati on conpri si ng (D) a f| rst g

phase-1 ocked IM‘generati ng an output 10 signal at a frequency within
a first predetgrmneg rwa&ydlméﬁrﬁ,r@ ursy}dtiem Off&SSI@ﬁﬁNxﬁcatlng

f

(] onal "havi ng AnFRERRRae APnALR oHE A hedibhid’ AEERIRRY JRRISLY®
si gnal havi ng dnklediagcghei combinatbosexbhrd synshesdeernédr rgeneraping a
derived frorga i??x%ﬁd #;ﬁgﬁ Iy g%lf“aﬂtg ey NandCal ifedlaPATL Adifdias

| oop |ncludes pass aV|ng a passhand, adapted for
mi ni m zi ng phad®OM)i setexing| actPpbwrality sefdRets Ric g’p‘Fﬁfnpég SApcond

(2) aI Sﬁcond plaa: I1@ch@@dcaaneaomgnnaﬁafengna phedeitemh e cass ikl y
si gnal having reguenc | r g range in response to
a conbi nation %F 3“% Si txﬁ’a2 %%H%EQOWég%% ed with a gi veP\

assi gnabl e frequencit)ard fé-ITSGuPllﬁsﬁr'éqeliﬁéy1P@Pef@ﬁc%e%?’§?1ﬁin§|a&‘i RpEputs
predet erm ngyl igigmaan@t Msfeweﬁéﬁ weeAnf Ahadedtogasiidteamined utamge

ol s6 and el boRRGHIERG o Phg CPIIERL Fapngh cBeeigpahif] AR AT an
di vi der coupl edeisponse RoMther caﬁbalnatdlonQOf he fizgticfrequénccreferrnce
stgnal fromt h%iﬁ%%qndhaving . a predetermined frequency and a second
reference frequency signal having a frequency within a
15 second predetermined range and derived from a second phase-
locked loop, wherein the first phase-locked loop includes a
first band-pass filter having a passband adapted for
minimizing phase noise and electronic noise due to

microphonics; . _

20 (2) a second phase-locked loop for generating a third
reference frequency signal having a frequency within a third
predetermined range in response to a combination of a first
‘'signal from the ROM associated with a given assignable
frequency and a fourth frequency reference signal having a

i 25 predetermined frequency, wherein the second phase-locked
- loop includes a second band-pass filter having a passband
adapted for minimizing phase noise and electronic noise due
to microphonics;
(3) a first fregquency d1vider coupled ‘to the ROM for

30 dividing the frequency of the output signal from the second
phase-locked loop by an amount indicated by a second signal
from the ROM associated with said given assignable frequency
and applied to said first frequency divider to provide the
second reference frequency signal to the first phase-locked

35 1loop; and

(4) means for enabling one of the sets of the plurality
.of sets of first and second signals stored in the ROM to be
output to said first and second phase-locked 1loops,



phase-1ocked | oop by an anount indicated by a second sjgnal fromthe ROM
assogi ated with said given assignable frequency and apptited—to—satd first-,

ncy divider to provide the second referen nal to thew
Jphase-| ocked 35 | oop; and (4) neans ior efmﬂw‘ﬂmmnﬂ ‘L ”e sets of :
A urality of sets of first and second signals's s ROMto be
output to said first and second phase-|ocked | oops, | o respectively. 2.

A systen1accoryeﬁgéFﬁiUP&YﬁB 1 wherein: (1) said first phase-1ocked | oop
conprises: a fhrstavgykean- 868br@Lhgdtos61aimé o1 whé¥dinor 5 generating

sai d out put signal; m xer f.or . mxing the, oyt signal.fromthe first VCO
wth said first fré&ﬁeﬁ@?gr§F§F§n8§a§g§h3FFe§nggépfFagg{b%%gé conpar at or
for conparing a product af rtirnsthevol kagevnsontsel tedecospiliatored¥§0)r eiprency

signal 10 agd bdi 8938 EhbshtVeiéage; Signal indicating the result of -
sai d conpar?so%?hggae§h§r§?% saidﬁfLratébanH- filter ses. the first

ass s
vol tage signal to the f@rBiXeEFIHMizdng she; %‘@t?‘ﬁ% qiiqxgatlp%_ée}n the first
sai d second phgge- witkedalidopiestpriregaency seeperens® $ignaknaml i ng sai d

ROV for Cdividing the fr Sy oner onahes St d M cobdiiing & il oF
by an amount i fitpwatbe mixexi withrsaidi gaaend sefereneefregrency signal
10 and for providing a first voltage signal indicating the

result of said comparison; and wherein ,
said first band-pass filter passes the first
voltage signal to the first VCO for controlling the first

vco, - | |
15 (2) saiad second phase-locked loop comprises:

a second VCO for generating said third reference
frequency signal; _ o
a second frequency divider coupled to the ROM for
dividing the frequency of the output signal from the second
20 VCO by an amount indicated by said first signal from the
ROM; and ) '
a second phase comparator for comparing the divided
output signal from the second VCO with said fourth-frequency
- reference signal and for providing a second voltage signal
25 indicating the result of said comparison; and wherein
said second band-pass filter passes the second
' voltage signal to the second VCO for controlling the second
VvCO; and wherein ' _
(3) said first frequency divider divides the frequency
30 of the output signal-froh the second VCO by said second
' ‘signal from the ROM to provide said second reference
frequency signal to the first phase comparator.
3. A system according to claim 2 wherein the first and
fourth frequency reference signals are derived from a common
35 frequency reference signal and wherein the first phase-
locked loop includes.a low pass filter for passing the low
frequency product from the mixer to the first phase
comparator. ' '



4 second phase conparator for conparing the di vided output sigmat—freggl he
second VCO with said fourth frequency reference row Al 50
§eco~nd vol tage si gnal 25 indicating the result !Iw HM &g
wherej n said second band-pass filter passedlthe |gna to
t he second VCO for controlling the second VCO and \/\herel n (3) said first
frequency divider divides the frequency 30 of th t pyt om
second VCO by shi d AcEHHeER|3FRAT ckr‘!ﬂ’n‘:)té‘né’“\i‘(C]VIft & 5\% g t?a' dwggfﬁﬁﬂ the
reference frequeoMyisignptodrannable-rdadsonly mempxyat(®ROM3. A system
according to claim?2 wherei.n the first and fourth frequency reference
signals are derived froma common 35 frequency reference_signal and wherein
the first phase- | ocked Toop I ncludes a | ow pass filter for passing the | ow
frequency product fromthe mxer to the first phase conparator. 4. A
system according to any of clainms 1 to 3 wherein the ROMis a

progr ammabl e-read-only nenory (PROV .




