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SI GNALZGENBRATCR AND W.RELESS MOBI LE SYSTEM | NCLUDI NG THE SAMVE BACKGRG9356-¢
OF “THE | NVENTI ON Fiel d of the Invention The present invention general [}0Ss
relates to a signal generator and a wireless (radio) nobile systemb5 eopY.

i ncludi ng such a signal generator. More spbc+fically, the present

invention is directed to a si:gnal generator used to control TDMA (Tine
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signals at timngs set within a constant tine period, while 10 easiy
controlling the timngs of plural signals, and also to a radio nobile
system enpl oyi ng such a general generator. Description of the Related Art

Most of control apparatuses require that 15 signals are produced at

L1 B esel ACKGRoBuG o0 A8k HPBREFBYC], ho 2,5 0ne) generaling
.Field of the Invention
| The present invention generally relates to a
signal generator and a wireless (radio) mobile system
5 including such a signal generator. More specifically,
the present invention is directed to a signal generator
used to control TDMA (Time Division Multiple Access)
type digital portable telephonés, for generating signals
at timings set within a constant time period, while
10 easily controlling the timings of plural signals, and

also to a radio mobile system employing such a general

generator.

Description of the Related Art-
Most of control apparatuses require that

15 signals are produced at timings preset within a constant
time period. As a signal geneiating apparatus capable
of generating a signal at a preset timing, there are
typically two different_types of -signal generating
apparatuses, i.e., 6ne signal generating apparatus

20 constructed by employing only the hardware, and the
other signal generating apparatus by employing the
hardware and the software. In comparison as to the
circuit scalé and the power consumption, the former

hardwared signal generator is superior to the latter
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typically twe: different types of signal generating apparatuses, i.e., one
signal generating apparatus 20 constructed by enpl oying only the hardware,
and the other signal generating apparatus by enploying the hardware and the
software. In conparison as to the circuit seale~and the power consunption
the former hardwared signal generator is superior to the latter - 2-

har dwar ed/ sof t warkardwared/ sefwared  sFgRal 2gener@b@ri cal |y shows one
exanpl e of the -conventional_signal generating apparatus constructed of only
the hardware, for generati nft@et 42 ofChempbicatly ghous one-examplesef cthed
timngs. This conventiopal.hardwared signal.generating apparatus is

b anged by ¢ he (SaETeRsLonal EidRe haSrERLINE ChRaTareS [ eaRs bRred af

only the hardware, for generating two sets of signals

5 "E" and "F" at preselected timiﬁééﬁ* This conventional
hardwared signal generating apparatus is arranged by the
timer 21 for counting time at a constant time period in
responséito the timer increment signal 22, the signal
line constructed of a plurality of bit liﬁés indicating

10 the output value "r" of the timer 21, and the first to
fourth coincidence detecting units 23 to 26 for
comparing the output value of Ehe timer 21 with the
desired producing timing set in the internal data
registgr to produce the coincidence detecting pulses s,

15 f, u, v when the coincidence between them is made. This
signal generating apparatus further includes the first
and second output ¢ontrolling ﬁnifs 27 and 28 for
producing the signals "E" and "F" at the predetermined
.timings by using the coincidence detecting pulses s, t

20 indicative of the timing producing commencements,
outputted from the first and third coincidence detecting
units 23, 24, and also the coincidence detecting pulsés
u, v representative of the timing producing completion;
outputted from the second and fourth coincidence

25 detecting units 25, 26.

It should be understood that although this
conventional signal generating apparatus shown in Fig.

22 generates the two signals "E" and "F" at the

3



responge to:ithe tiner increnment signal 22, the signal line constructed of a
plurality of bit lines indicating 10 the output value "r" of the tinmer 21,
and the first to fourth coincidenceglgtiegtsi g units 23 to 26 for comparing
the output value of the timer 21 with the-dg@si—ed producing tinmng set in
the internal data register to produce the coincidence detecting pul ses s,
15 t, u, v whepredetesminiedetimipgyedhea torhals numiber okhithesiegnal
generating apparatus further includes the first and second out put
control |i ng uni coinrigences detechisguainidst madsoyipusd contaed Ling amirtise
pr edet er m ned tinin%;lb usi ng .the coi nci dence detecting _pulses s, t 20

i ndi cative of tM@¥ti 'rfér&h%ué-ﬂﬁ’@?eé@ﬁﬁ’eﬁ@eﬁéﬁ‘t%, thatpd degge awmber Of st

and third coincidence detecting units 23, 24, .and al so the coi nci dence
det ecting pul se§gn sr@ﬁr§§§hg5ﬁsﬁéeﬁﬁeph§lﬂiﬁﬂﬁgaﬁﬁb@ﬁﬂqﬁf npl etion

ouLputt ed frgmthe second yad AN y5Okhe dpFatRnaTB e Ehil cdlivieh-25

' tional signal generating apparatus will now be
described. Fig. 23 shows timing chart of this signal
generafing apparatus. The waveform of the output value
"r" from the timer 21 is represented such that a change

10 ih the output values of this timer 21 is indicated in
the ordinate when the time is indicated in the abscissa,
and the count value of the timer 21 is counted up while
the time elapses. It should be noted that since this
counting up operation is digitally performed, this

15 waveform of the timer output has actually a step shape,
but this waveform is indicated in a straight line form
for the sake of image representation.

The first to fourth coincidence detecting

units 23 to 26 produce the coincidence detecting pulses

20 s, t, u, v when the output value "r" of the timer 21 is
coincident with the values set in the respective |
coincidence detecting units 23 to 26. The coincidence
detecting pulses s, u outputted from the first and
second coincidence detecting units 23 and 25 are entered

25 into the first output controlling unit 27. The first
output controlling unit 27 controls the rising portion
of the signal "E" based on this coincidence detecting

pulse s, and also controls the falling portion of this



It showl d be understood that although this conventional signal generating
apparatus shown in Fig. 22 generates the two signals "E' and "F" at the

-3- predetermined timngs, the total nunber of these coincidence detecting
units and output controlling units may be-fdérther increased in order that a
| arge nunber of signals at the preselected timngs are produced. 5
Subsequent |y, t&égnpdr 4El'obased npps thevenincidentesdghectingepuisegu,
apparatus will now be described. Fig. 23 shows timng chart of this signal
gener ati ng appafat tBatThBevngignalm'Bf ifepsadpgedyal %be" fFoipedAenRe ti mer

21 is represented such that _a change ;10 in the qutput values, of this tiner
21 is indicatedS?FeFﬁé°Br3Pﬁ§F§ RhgﬁdtHeOPFREtF§8iﬁgPEaFES thirAeantsci ssa,

fourth coincidence detecting units 24 and 26 are entered

5 into the second output controlling unit 28. The second
output'COntrolling unit 28 controls the rising portion
of the signal "F" based on the coincidence detecting
pulse t, and the falling portion of this signal "F"
based upon the coincidence detecting pulse v.

10 In case that the producing positions of the
signals "E" and "F" are varied, the positional data,
which are used to detect the coincidence and have been
stored in the data registers provided inside the
respective coincidence detecting units 23 to 26, is

15 changed, so that the generation timings of the signals
may be freely set. |

However, the conventional signal generating
apparatus own such a problem. That is, when the
generation timings of the plural'signals are shifted by

20 the same time amount at the same time, and also the
generation time periods of the plural signals are
simultaneously shifted by the same amount, such a
control operation is necessarily required that both 6f
the generating position and the generation ending

25 ©position with respect to each of the plural signals are

| written into the registers employed in the coincidence.
detecting units. As a result, when the total number of_

signals generated from this conventional signal



and t hg- count value of the tiner 21 is counted up while the tine el apses.
I't. should be noted that since this counting up operation is digitally
performed, this 15 waveformof the timer output has actually a step shape,
but this waveformis indicated in a straighbd kine formfor the sake of

I mge representation. The first to fourth coinci dence detecting units 23 to
26 produce the genaratiéngeapparatuagipuinereaseds, the more shmpleke out put
value "r" of the tiner 21 is_coincident with the values set in the -
respective coi nEi@BatecaptEeliiBgunpPesadions vguldnhbecspauigedee detecting
pul ses s, u outputted fromthe first and second coi nci dence detecting units
23 and 25 are entered 25 into the first output controlling unit 27. The

"B “baged on {rPOARrRCPRoRkE BAVERRERR Duicc <. “and Biso controls the
falling portion of this '

-

The present invention has been made to solve
5 these problems of the conventional signal generating
apparatus, and therefore has an object to provide such a
signal generating apparatus capable of effectively
controlling both generation timings and generation
ending timings for a large number of signals.

10 A first signal generating apparatus of the
present invention is such a signal generating apparatus
for generating a signal whose generation starting timing
and geﬂeration ending timing are controlled, and |
comprises:

15 ' a timer for producing a timer output value by
incrementing or decrementing a count value in response
to a clock signal;' |

control means for correcting said timer output
value inputted from said timer td produce a correction

20 value;

coincidence detecting means into which a
predetermined set value is set, for outputting a
coincidence detectiﬁg pulse when said correction value
inputted from said control means is coincident with said

25 set value; and |

output control means for controlling the

generatioh'starting tihind &hd the generation ending



-4- signal <YE'" based upon the coinci dence detecting pulse u, so that the
signal "E" is produced. The coincidence detection pulses t and V outputted
fromthe third and fourth coi ncidence detecting units 24 and 26 are entered
5 into the second output controlling unit-28. ~The second output controlling
unit 28 controls the rising portion of the signal "F' based on the

coi nci dence det timing pfil seid, sagdaflhénf zkkpogspotdi eaidf cotineidegeal " F"
based upon the coincidence detecting pulse v. 10 I n case that

t he produci ng pdetectiaonopuilge ingunited' Eromngaip" caincidence, deftecting
positional data, which are used to detect the coincidence and have been
stored in the d#B&NPegi sters provi ded inside the respective coincidence

detecting units 23 1026, ;LS. 48 6haogd 29 LAAL LY generation ! Lyl nos of

5 the present invention, séid control means includes first
and second correction means for producing first and
second correction values different from each other by
correcting said timer output value;

said coincidence detecting means outputs said
10 coincidence detection pulses corresponding to said first
and second correction values inputted‘from said control
means, respectively; and
said output control means controls the
generation starting timing of said signal based on the
15 coincidence detection pulse corresponding to said first
.correction value which is inputted from said coincidence
detecting means, and also controls the generation ending
timing of said signal based upon the coincidence
detection pulse corresponding to said secohd correction
20 value which is inputted from said coincidence detecting
means .
| Furthermore, in the first signal generating
apparatus of the present invention, said first
correction means includes:
25 _ a first register for storing a first
predetermined other set value; and
a first subtradtef for subtracting said first

predetermined other set value inputted from said first



may be-freely set. However, the conventional signal generating apparatus
owl such a problem That is, when the generation timngs of the plural
signals are shifted by 20 the sanme tine anmobunt at the same tine, and also
the generation tinme periods of the plural-stgnals are sinultaneously
shifted by the sanme anount, such a control operation is necessarily
required that BRRGLSHER Hrqp raisd itignen utpat aralue i menstred | Hroe i iy 25
position with respect to each of the plural signals are witten into the
registers enpl T Fq R "rﬁ:ﬁ?elrﬁ:d f %cqqr:ﬁ‘g%qmqts \:aﬂsleall ragedl| tI when
the total number of signals generate ron1t I S conventional signa
generating apparatus is i £8P (ROTREGE QI eanss ipaludesn rol | i ng

operations would be requifed . 4 register for storing a second
5 predetermined other set value; and

a second subtracter for subtracting said
second pfedetermined other set value inputted from said
second register from said timér output value inputted
from said timer to produce said second correction value.

10 As a consequehce, in the first signal
generating apparatus of the present invention, when a
plurality of signals are generated, for example, the
first other set valﬁe‘stored in the first register and
the Second other set value stored in the second register

15 are varied, and the correcting manner of the timer
output value performed by the control means is changed.
The generation positions of the plural signals can be
simultaneously shifted by the same time, and also the
generation periods of the plural signals can be

20 simultaneously shifted by the same time.

A second signal generating apparatus of the
presént invention is featured by that said correction
means receives as an input value the output value of
said first correction means.

25 Accordingly in the second signal generating
apparatus of the present invention, when a plurality of

' signals are generated, only the gene:ation positions of

the plural signals can be simultaneously changed without



SUMVARY. CF sTHE | NVENTI ON The present invention has been nmade to solve 5
t hese problens of the conventional signal generating apparatus, and
therefore has an object to provide such a signal generating apparatus
capabl e of effectively controlling both gen& ation timngs and generation
ending timngs for a | arge nunber of signals. 10 A first signa
gener ati ng appachengiong the pgesexatipnvperiodsi ofstbe plurgdalsigmadsati ng
apparatus for generating a signal whose generation starting tinin% and
generation ending tining & &hdzd: pdonad ggngrasipei spparatus of the a
timer for producing a tiner ou%gut val ue by increnentigg or .decrenenting a
C

count val ue i n PEEFBRSciPYeRtipgc FuTtyRX COPBRisSs SYRFRTPYLiZzatirdcting

sai d timer outpylvalye,L0Ry! ted [LOMhg L MRLnOWRIQEIEE 254 LRELON 20

5 in order that the count value of said timer is
synchronized with an external condition.

As a result, in the third signal generating
apparétus of the present invention; when a plurality of
signals are generated, the synchronization control means

10 resets the count value of the timer in adaptation to the
external condition so as to correct the count value of
the timer, so that the'generation timings of all signals
can be simultaneously changed.

A fourth signal generating apparatus of the

15 present invention comprises a plurality of said control
means and said coincidence detecting meéns; and a set-
value supply register for supplying said predetermined
set value; and

when said correction value inputted from

20 corresponding one of said plural control means is
coincidence with said set value inputted from said set-
value supply register, each of said coincidence
detecting means outputs a coincidence detection pulse.

As a consequénce, in the fourth signal

25 generating apparatus of the present invention, since a
plurality of coincidence detecting means for generating
a plurality of signals commonly use the set value supply

register, the timings of the plural signals generated in



coi nci gence«.detecting nmeans into which a predeterm ned set value is set,
for -outputting a coincidence detecting pul se when said correction val ue

i nputted fromsaid control nmeans is coincident with said 25 set val ue; and
out put control neans for controlling the gengration starting timng and the
generation ending -6- timng of said signal in response to said :

coi nci dence det ethe ciifigxent gequencds ocran dbel sbmnttakecors Lyt changgd nbuns.
In the first sign enerating apparatus of 5 the present invention, said
control means i rﬁ‘#’t@lﬂ% ¢ ﬁ%lwﬁ%m@%wwm?%rﬁ%a‘ﬁ%llﬂ%rwb*%bluﬁ ng

first and second cor c; Pn val ues different from each, ot her by
supp rom the set value supply register to the

respective coincidence detecting means.

5 A fifth signal generating apparatus of the
present invention further compriseés: a plurality of said
output control means; and logic operation means for
performing a logic operation of signals outputted from
more than two arbitrary output control means among said .

10 plural output control means.

Accordingly, in the fifth signal generating
apparatus of the present invention, for instance, the
signals outputted from a plurality of output controlling
means are OR-gated, or AND-gated, so that it is possible

15 to produce such signals which raise at several times et
a preselected timing during a predetermined time period.

A sixth signal generating apparatus according
to the present invention further comprises clock
generating means for generating a clock signal; and

20 clock logic operation means for performing a logic,
operation between the signal outputted from said output
control means and said clock signal outputted from said
clock generating means.

As a result, in the sixth signal generating

25 apparatus of the present invention, for instance, the
clock logic operation means OR-gates, or AND—gates the
SLgnal outputted from the output control means and the

clock 51gna1 outputted from the clock generating means,



correcting -said tinmer output value; said coincidence detecting neans

out puts said 10 coi nci dence detection pul ses corresponding to said first
and second correction values inputted fromsaid control neans, :
respectively; and said output control neansigoatrols the generation
starting timng of said signal based on the 15 coi ncidence detection pul se
correspondi ng t esos&hatf ithet cdemke ctiigma lv alame behiositput tiedp whirsichd raarhysai d
coi nci dence detecting nmeans, and al so controls the generation ending timng
of said signal Sashdaupdme: [penicid)sihgen dded stignaloeuhpuddeashfinompdihg ng to
sai d second correction 20 value which is inputted from said coincidence

det ecti ng neans Outiuth Sontrel meange becomessihdigh, @hdioM«i ng appar at us of

the present invention, said first correction neans includes: 25
a first register for storFHQQaﬁqwgﬁ?h signal generating apparatus of

5 the present invention, said output control means
includes a reset pulse register for outputting a reset
pulse when a predetermined numeral value is written;

starts to generate said signal when said
coincidence detection pulse is inputted from said
10 coincidence detecting means; and
completes to generate said signal when said
reset pulse is outputted from said reset pulse register.
As a consequence, in the seventh signal
generating apparatus of thé present invention, since the
15 generation of the signal is commenced in response to the
coincidence detection pulse derived from the coincidence
detecting means and also the generation of the signal is
ended in response to the reset pulse derived from the
reset pulse register, for instance, this seventh signal
20 generating apparatus of the present invention may be
utilized so as to periodically produce the interrupt
signal to the CPU. In this case, for example, the CPU
writes "o" into the reset pulse register when the
interrupt process is completed, thereby outputting the
25 reset pulse. Thus, the generation of this interrupt
signal is ended. |
A wireiess mobile apparatus according to the

.present invention is such a wireless mobile apparatus

~
o



predeterm ned other set value; and a first subtracter for subtracting said
first predeterm ned other set value inputted fromsaid first -7-

register fromsaid timer output value inputted fromsaid tiner to produce
said first correction value; and said secentilcerrection nmeans includes: a
second register for storing a second 5 predeterm ned other set value; and a
second subtract oxf drangmirtadmigdgessiicing: @nd iignede ttay/finvan] aothese set val ue
i nputted fromsaid second register fromsaid tinmer output value inputted
fromsaid tiner statjosdgysten.d Fhdenwigeless mobile @pparatus As a
consequence, in the first signal generating apparatus of the present

i nventi on, whenC@mpPrises:

receiving means for receiving a signal which
5 contains a baseband signal and is transmitted from said
base station system, and for extracting the baseband
signal from the received signal;
demodulating means for demodulating said
extracted baseband signal to reproduce a data series
10 synchronized with said base station system;
| error correction decoding means for error-
correctioh-decoding said reproduced data series;
audio decoding means for decoding audio data
when said error-correction decoded data series is such
15 audio data;
D/A converting means for D/A-converting said
decoded audio data into an audio signal;
speaker means for outputting said converted
audio signal as voice;
20 a microphone for converting voice into an
audio signal;
A/D converting means for A/D-converting said
converted audio signal into audio data;
audio coding means for coding said converted
25 audio data;
error correction coding means for error-
correction cdding saidICOdéd”audio data;

modulating means for modulating said error-



plural sty of signals are generated, for exanple, the first other set val ue
stored in the first register and the second other set value stored in the
second register 15 are varied, and the correcting manner of the tinmer
out put val ue perfornmed by the control neansl2 s-changed. The generation
positions of the plural signals can be sinultaneously shifted by the sane
time, and al so cRErgeképat codedepndde datehwighupatrangmissienncayrier;
sinul taneously shifted by the same _tine. A second signal generating
apparatus of the present trReBAPLISLing meangr £9rpfrangmissingcsaddcti on
means receives as | nQut _val u Ehe out pyt. value of said first correction
§ éeoﬁ

427 |n@ ! : .
means. 25 modulaged ayfig) datp £Res 85 §hat19BnEYELPMd appar at us

of the present invention,  when urali | s are ?gnerated, only

| L i, f si
Che. gonr atton positione’ BEPRA gPaPERtihY, Reahsdtdrs oBhRrAEIRGORE

changed Wit@Uttiming signal used to a transmitting/receiving operation
of said wireless mobile apparatus;

a central processing unit for controlling the
transmitting/receiving operation of said wireless mobile
apparatus; and

10 a memory for storing therein command data and
control data used to said central processing unit;
whereinz-

said signal generating means is one of the
first to seventh signal generating means of the present

15 invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic block diagram for
indicating an arrangement of a signal generating
apparatus according to a first embodiment of the present

20 invention;

Fig. 2 is a schematic block diagram for
showing a concrete arrangement of a sequence control
unit employed in the signal generating apparatus of the
first embodiment;

25 Fig. 3 is a timing chart for explaining
operation of-tpe sequence-ébntroi unit shown in Fig. 2;

Fig. 4 is a timing chart for explaining



-8- changing the generation periods of the plural signals. A third signal
generating apparatus of the present invention further conprises

synchroni zation control nmeans for resetting a count value of said tinmer 5
in order that the count value of said tinerlBs=synchronized with an:
external condition. As a result, in the third signal generating apparatus
of the present opauaAtion qﬂuﬂheaqﬂgnﬂﬂ|gqne#atmqguﬂppana;quﬂqqn ing he
synchroni zation control_neans 10 _resets the count value of the tiner in-
adapt ation to tF® &hefigstcamhadigends as to correct the count val ue of

the timer, so that the gengration t|n1n s _of aII d?
<§b % he 15

si mul t aneousl y changed. A r th 1§
s;gnél generating

present | nvent [ orrépcro édtsielflsg' aanol lgran é‘l’l e Soaf d cantr

5 apparatus according to a second embodiment of the
| present invention;

Fig. 6 is a timing chart for explaining
operation of the signal generating apparatus according
to the second embodiment;

10 Fig. 7 is a block diagram for indicating an
arrangement of a signal generating apparatus according
to a third embodiment of the present invention;

Fig. 8 is a timing chart for describing the
normal operation of the signal generating apparatus

15 according to the third embodiment;

Fig. 9 is a timing chart for explaining such
operation when the timing of the signal generating
apparatus according to the third embodiment is delayed
in the mode 1;

20 . Fig. 10 is a timing chart.for explaining such
operation when the timing of the signal generating
apparatus according to the third embodiment is advanced
in the mode 2; | |

Fig. 11 is a timing chart for explaining such

25 operation that the timing of the signal generating
apparatus according to the third embodiment is delayed
in the mode 2;

Fig. 12 is a schematic block diagram for



means and s«id coincidence detecting neans; and a set- val ue supply
regi-ster for supplying said predeterm ned set val ue; and when said
correction value inputted from 20 correspondi ng one of said plural control
means i s coincidence with said set value rFnpdtted from said set- val ue
supply register, each of said coincidence detecting nmeans outputs a

coi nci dence det dadimatigig@an Arrangeranjuat @ signale denexatimgnnal 25
generating apparatus of the present invention, since a plurality of

coi nci dence det ARRATR S RCIFAIRN&@nid fpurth enhaodiment 9fHe comonl y
use the set value supply register, the timngs of the plural signals
generated in preseife IEHASN? sequences can be sinul taneously changed

by Fig. 13 is a timing chart for explaining

5 operation of the signal generating apparatus according
to the fourth embodiment; |

Fig. 14 is a schematic block diagram for
indicating an arrangement of a signal generating
apparatus according to a fifth embodiment of the present

10 invention;

Fig. 15 is a .timing chart when an OR-gate
circuit is employed in the signal generating apparatus
of the fifth embodiment; _

Fig. 16 is a timing chart when an AND-gate

15 circuit is employed in the signal generating apparatus
of the fifth embodiment;
| Fig. 17 is a schematic block diagram for
showing an arraﬁgement of a signal generating'apparatus
according to a sixth embodiment of the present

20 invention; _

Fig. 18 is a timing chart for explaining
operation of the signal generating apparatus of the
sixth embodiment;

Fig. 19 is a schematic block diagram for

25 indicating an arrangement of a signal generating
| apparatus according to a seventh embodiment of the
present ihvéntion} |

Fig. 20 is a schemaﬁic block diagram for



merely changi ng the predeterm ned set value which is supplied fromthe set
val . ue supply register to the respective coincidence detecting neans. 5

A fifth signal generating apparatus of the present invention further
conprises: a plurality of said output contsds means; and | ogi c operation
means for performng a |logic operation of signals outputted fromnore than
two arbitrary oushewingm rodtntrets anovamgenent -of Otlhé vpetpetit pontrohling
means. Accordingly, in the fifth signal generating apparatus of the present
i nvention, for iwRtbrespleyedsignthe sigpal tgeneraring phpparatys offotheut
controlling neans are OR-gated, or AND-gated, so that it is possible 15 to
produce such sigﬁ%Y%nV%i%%b?@&%%nﬁi several tinmes at a preselected tinng

according 1o the present 1BVt #brit (bt FLPLRE EbaE oF ot cekPLRHAPES! ng eans
f-or generati%g QDﬁéfg%igﬂggflfhgngignal generating apparatus according
to the seventh embodiment;

Fig. 22 is a schematic block diagram for
indicating the arrangement of the conventional signal
generating apparatus;

10 Fig. 23 is a timing chart for explaining
operation of the conventional signal generating
apparatus;

Fig. 24 is a schematic bléck diagram for
representing an arrangement of a wireless mobile system

15 according to an embodiment of the present invention; and

Fig. 25 is a timing chart for explaining a
frame structure of the wireless mobile system and
operation of a signal generating apparatus employed in

the wireless mobile system according to the embodiment.

20 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
(FIRST EMBODIMENT )
As indicated in Fig. 1, a signal generating
apparatus for generating four sets of signals "A", "B",
"Cc", "D", according to a first embodiment of the presenﬁ
25 invention, is comprised of a reference time timer 1
;. whose counting value is incremented in response to an

| externally supplied reference clock signals (timer



20 clgek logic operation nmeans for performng a | ogic operation between
the -signal outputted fromsaid output control neans and said cl ock signal
outputted fromsaid clock generating nmeans. As a result, i.n the sixth
signal generating 25 apparatus of the prese@t nvention, for instance, the
cl ock logic operation nmeans OR-gates, or AND-gates the signal outputted
fromthe out put iommemsgnthesighain®  heand o kEsrsihdequene taehfreln umit ¢$ ock
generati ng neans, - 10 - so that the clock signal can be outputted
during only suctfar tqantysekling hakh ofe sianal qgn%ﬁﬁﬁiﬁnfﬁﬁﬁﬁtikgoutput
control neans becones, high, or low._In a seventh signal generatin

appar atus of 5 Raflthonsgand fighalbgengratbinn frdingpGtitions for the

two signals "A” and "B" at the same time while the two

5 sets of signals "A" and "B" among the signals "A", "B",
"C", "D" are handled as one group (as a first sequence).
This signal generating apparatus further includes a
second sequence control unit 8 for simultaneously
controlling both the signal generation starting position

10 and.the signal generation ending position of the signals
"C" and "D" while the signalé "C" and "D" are handled as
one group (a second sequence). The first sequence
control unit 5 is arranged by a first sequence genera-
tion starting position controlling unit 3 for control-~

15 ling the output value of the timer 1 to output a
corréction value "b" so as to control the first sequence
generation starting position, and a first sequence
generation ending position controlling unit 4 for
controlling the output value of the timer 1 to output

20 another correction value "c¢" so as to control the first
sequence generation ending position. The éecond
sequence control unit 8 includes a second sequence
genération starting position controlling unit 6 for
controlling the output #alue of the timer 1 to output

25 another correction value "j" in order to control the
second sequence generation starting position, and a
second sequence generation ending position controlling

" unit 7 for controlling the output of the timer 1 to



includes a reset pulse register for outputting a reset pulse when a
predeterm ned nuneral value is witten; starts to generate said signal when
sai d coi ncidence detection pulse is inputted fromsaid 10 coi nci dence
detecting neans; and conpletes to generate %aid signal when said reset
pul se is outputted fromsaid reset pulse register. As a consequence, in the
sevent h signal gartputt ianpthemainreafiahergines etit” iinvendemn taicantrdke 15
generation of the signal is comrenced in response to the coincidence

det ecti on pul se Hh& iseaPrd @ERqURNGSgRTIRATHON @ndima patddiisomtnd al so t he

generation of the signal is ended in response to the reset, pul se derjved
fromthe reset pul se regi Eh& syl gangrating aprarasith 1§ franged by

CEne e Lal) SRS AR debenr IR P A UERL RS,
exanple, thegCPYWtes it il df" St nd Ui JSl & oniSy il
signal "A" with the correction value "b" of the timer 1
and for producing a coincidence.detection pulse "d" when
both values are coincident with each other, a second
coincidence detecting unit 11 for comparing the setting
10 position of ending the generation of the signal "A" with
the correction value "c" and for producing a coincidence
~detection pulse "f" when both values are made coincident
with each other, and further a first output controlling
unit 17 for controlling a rising portion of the signal
15 "A" and a falling portion thereof in response to the
generation starting coincidence detection pulse "d*
outputted from the first coincidence detectin§ unit 9
and the generation ending coincidence detection pulse
"f' outputted from the second coincidence detecting unit
20 11, thereby producing the signal "A". The signal
generating apparatus further includes a third
coincidenée detecting unit 10 for comparing the setting
position of starting the generation of the signal "B"
with the correction value "b" of the timer 1 and for
25 producing a coincidence detection pulse "e" when both
values are coincident with;each other, a fourth
coincidence detecting ﬁnit@iZ for comparing the setting

position of ending the generation of the signal "B" with



i nterrupt process is conpleted, thereby outputting the 25 reset pul se.
Thys, the generation of this interrupt signal is ended. A wreless nobile
apparatus according to the present invention.is such a wireless nobile
apparatus - for transmtting/receiving a-silghal to/froma base station
system This w reless nobile apparatus conprises: receiving nmeans for
recei vi ng a si gnthewhdrhe€tiont vahuea"btsebabbestimer anandsforapzoduced
from said base station system and for extracting the baseband signal from
the received sigha¥:adeabnoidenng detection pukaedul'atl i whenabathxvadvesd

baseband signal to reg[oduce a data serjes 10 synchroni zed with said base
station system are ¢ incident with each other, and a second output

controlling unit 18 for controlling a rising portion of
5 the signal "B" and a falling portion'thereof in response

to the generation starting coincidence detection pulse
"e" outputted from the third coincidence detecting unit
10 and the generation ending coincidence detection pulse
"g" outputted from the four coincidence detecting unit

10 12, thereby producing the signal "B". The signal
generating apparatus is further comprised of a fifth
coincidence detection unit 13 for comparing the setting
position of starting the generation of the signal "Cc*
with the correction value "j" of the timer 1 and for

15 producing a coincidence detection pulse "1" when both
values are coincident with each other, a sixth
coincidence detecting unit 15 for comparing the setting
position of ending the generation of the signal "C" with
the correction value "k" and for.producing a coincidence

20 detection pulse "n" when both values are made coincident
with each other, and further a third output controlling
unit 19 for controlling a rising portion of the signal
"C" and a falling portion thereof in response to the
generation starting coincidence detection pulse "1"

25 _outputted from the fifth coincidence detecting unit 13
and the generation ending coincidence deﬁection pulse
"n" o&tputted=fr0m the sixth coincidence detecting unit

15, thereby produCing.the'signal "C". The signal



error gorreetion decoding neans for error- correction-decoding said
reprroduced data series; audi o decodi ng neans for decodi ng audi o data when
said error-correction decoded data series is such 15 audio data; D A
converting neans for D/ A-converting said éded®ded audio data into an audio

si gnal ; speaker

means for outputting said converted audi o signal as voice;

20 generaping apparatrs cfurthey cineludes ansewenthsi gnal; A/ D
converting nmeans for A/ D-converting said converted audio signal into audio
data; audi o codifRinekdpnee rdetrrhing Hnit old cfoRrdcomparing the sSetting

correction codin

nmeans for error- correction coding said coded audi o dat a;

modul ati ng mean 9§ﬁt¥ﬁﬁh9§u§FEFE%ﬂQi%ﬂ?cﬁeﬁeratiOH of the signal "D"

with the correction value "j" of the timer 1 and for

5 producing a coincidence detection pulse "m" when both

values are coincident with each other, an eighth

coincidence detecting unit 16 for comparing the setting

position of ending the generation of the signal "D" with

the correction value "k” of the timer 1 and for

10 producing a coincidence detection pulse "o" when both

values are coincident with each other, and a fourth

output controlling unit 20 for controlling a rising

portion of the signal "D" and a falling portion thereof

in response to the generation starting coincidence

15 detection pulse "m" outputted from the seventh

coincidence detecting unit 14 and the generation ending

coincidence detection pulse "o™ outputted from the

eighth coincidence detecting unit 16, thereby producing

the signal "D".

20

As represented in a sequence generation

starting position controlling unit 31 of Fig. 2, each of

the first sequence generation starting position

controlling unit 3 employed in the first sequence

control unit 5, and the second sequence generation

25 starting position controlling unit 6 employed in the

second sequence control unit 8 includes a register 30

for setting the seqﬁénéé generation starting position,

and a subtracter 29 fofJSubtracting the set value of the



- 12 - scorrection coded audio data with a transmission carrier;
transmtting nmeans for transmtting said nodul ated audio data to said base
station system signal generating neans for generating a 5 timng signal
used to a transmtting/receiving operation @80 said wireless nobile
apparatus; a central processing unit for controlling the
transmtting/ r ecsgiisterpHl fnagn agf input @ irgriads sindsidd i wep ff dthes; value 10
a menory for storing therein command data and control data used to-said
central processi9fg teimgierlei (Riman eubppalsignal aldhg Anksliustorated
the first to seventh signal generating means, of the present .
in a sequence generation ending position controlling
unit 34 of Fig. 2, each of the first sequence generation
5 ending position controlling unit 4 employed in the first
sequence control unit 5 and the second sequence genera-
~tion ending position controlling unit 7 employed in the
second sequence control unit 8 includes a register 33
for setting the sequence generation ending position, and
10 a subtracter 32 for subtracting the set value of the
register 33 from the timer output signal 35.

The first sequence control unit 5 and the
second sequence control unit 8 corrects the value of the
timer 1 as shown in Fig. 3. For the sake of simple

15 explanation, it is assumed that the value of the timer 1
is indicated by 3 bits. The timer 1 shown in Fig. 1
starts its counting operation from "000", and then
increments the count value by "1" every time one clock
of the timer increment sighal 2 is supplied. When the

20 counting value reaches "1l1l1", this counting value is
returned to "000*. That is, the timer 1 outputs such a
periodical counting value. Assuming now that the set
value of the register 30 employed in the sequence
generation starting position controlling unit 31 shown

25 in Fig. 2 is equal to "2", since the subtracter 29
subtracts the set value "2" of the regiéter 30 from the

timer output signal 35 to output the subtraction value,

an output signai 36 of the sequence generation starting



15 invention. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a schematic bl ock
di agram for indicating an arrangenent of a signal generating apparatus
according to a first enbodiment of the present 20 invention;, Fig. 2 is a
schematic bl ock diagram for show ng a coner @le-arrangenent of a sequence
control unit enployed in the signal generating apparatus of the first
embodi nent; 25 position cengroBlingsunitwi by swchtafsigrabl debayedobyrati on
of the sequence control unit shown in Fig. 2; Fig. 4 is atimng chart for
expl ai ni ng - abpckgpbremi Bhe obiner angplat gbeRahi3Ihg PR af@BS@ccordi ng
quence, from the first and third coincidence detecting
units 9 and 10 connected to the first sequence genera-

5 tion starting position controlling unit 3 of the first
sequence control unit 5, and also the fifth and seventh
coincidence detecting units 13 and 15 connected to the
second sequence generation starting position controlling
unit 6 of the second control unit 8, the respective

10 coincidence detection pulses d, e, 1, m are produced
which each is delayed by 2 clocks with respect to the
output signal of the timer 1.

| As a consequenée, both the first sequence
generation starting position controlling unit 3 and the -

15 second sequence generafion starting position controlling
unit 6 may delay and advance (quicken) the output signal
from the timer 1 in response to the set value of the
register. Similarly, both the fifst sequence generation

- ending position controlling unit 4 of the first sequence

20 control unit 5 and the second sequence generation ending
position controlling unit 7 of the second sequence
control unit 8 may delay and advance the output signal
of the timer 1 inlaccordance with the set value of the
register (register 33). It should be noted that when

25 the sequence generation starting positions and the
sequence'generation.ending bositions of the respective
signals "A" to "D" are préviédgly fixed, instead of the

registers 30 and 33 shown in Fig. 2, circuits for



to the first enbodinent; Fig. 5 is a schematic bl ock diagramfor
representing an arrangenent of a signal generating 5 apparatus according to
a second enbodi ment of the present invention; Fig. 6 is atimng chart for
expl ai ni ng operation of the signal gener at+ n2R2 appar atus according to the
second enbodi nent; 10 Fig. 7 is a block diagramfor indicating
an arrangenent oseﬁtsngnahegénaedtwngusppavabeseapégwﬁdngnt@ha fAnsE

enbodi rent of the present invention, Fig. 8 is a_timng chart for
describing the nﬁﬁﬁﬂPnGBe9§PP6ﬁtépntﬁ§a§tgﬁSIP&éh&#&?lﬁ&nﬁﬁﬁéﬁéﬂﬂsuﬂét
according to the th| d enbodi nent,; g S timng chart fqr explaining

such operation when® ﬁesFFﬁPﬂgsﬁﬁuFHS 596H3F36éﬁéréFgﬁénngSP&F&?naccordlng
to the third enbggnggo&laggd%h§¥eg '%h h%lrsg seQuence generation ending

5 position controlling unit 4, and the second sequence
generation ending position controlling unit 7.

Next, operations of the signal generating
apparatus according to the first embodiment of the
present invention will how be described wifh reference

10 to a timing chart of Fig. 4. For the sake of
simplicity, this timing chart represent only the
operations to generate the signal "A" and the signal "B"
of the first sequence. An output value "a" of the timer
1 is inputted into the first sequence generation start-

15 ing position controlling unit 3. The first sequence
generation starting position controlling unit 3 delays
this output value "a" of the timer 1 by time "y" to
output a correction value "b". Also, the output wvalue
"a" of the timer 1 is inputted to the first sequence

20 generation ending position controlling unit 4. The
first sequence generation ending position controlling
unit 4 outputs such a correction value "c¢" obtained by
delaying the output value "a" of the timer 1 by time
"zz".

25 The correction value "b" outputted from the
first sequence generation starting position controlling

 un1t 3 is. entered into the flrst coincidence detecting

unit 9 and the third c01nc1dence detecting unit 10,



20 b s Fig. 10 is a timng chart for explaining such operati on when
the timng of the signal generating apparatus according to the third

enbodi ment is advanced in the node 2; Fig. 11 is a timng chart for
expl ai ning such 25 operation that the tiwm @ of the signal generating
apparatus according to the third enbodinment is delayed in the node 2; Fig.
12 i s a schemt iwhidhhctontirm) arthd ageneratilehn -staxk iosg | pos A ens anfjerieeat  of
a signal generating apparatus according to a fourth enbodi nent of the
present inventi @LgElE "A" iand 'tB'hi r:gesnmtnfe)lcyexﬁﬂmrmtigus aoprerectbon of

t he signal generatlng appar at us, accor di ng,
, " is coincident with the generation starting

position data of the signal "A" internally set, the
5 first coincidence .detecting unit 9 outputs the

coincidence detection pulse "d" to the first output
controlling unit 17. When this correction value "b" is
coincident with the generation starting position data of
the signal "B" internally set, the third coincidence

10 detecting unit 10 outputs the coincidence detection
pulse "e" to the second output controlling unit 18. 1In
response to the coincidence detection pulse "d", the
first output controlling unit 17 controls the rising
portion of the signal "A". In response to.the

15 coincidence detection pulse "e", the second output
controlling unit 18 controls the rising portion of the
signal "B".

The correction value "c" outputted from the

first sequence generation ending position controlling

20 wunit 4 is entered into the second coincidence detecting
unit 11 and the fourth coincidence detecting unit 12,
which control the generation ending positions of the
signals "A" and "B", respectively. When this correction
value "c" is coincident with the generation ending

25 position daﬁa of the signal "A" internally set, the
second coincidgnce detecting unit 11 outputs the
coincidehce.detec;iqn pulsé "£" to the first output

controlling unit 17. When this correction value "c" is



to the fourth enbodinent; Fig. 14 is a schematic bl ock diagram for

I ndi-cating an arrangenent of a signal generating apparatus according to a
fifth enbodi nrent of the present 10 invention; Fig. 15 is a timng chart
when an OR-gate circuit is enployed in the fd4gnral generating apparatus of
the fifth enbodinent; Fig. 16 is a tinmng chart when an AND-gate 15

circuit is enpl ogein¢cident wighathgegenerahjonpendingspoéithenfdata of
enbodi nent; Fig. 17 is a schematic bl ock diagram for showi ng an_ arrangenent
of a signal gencthei aigBppalBl usnbersadlyigsesd  atkexfausthoapinaidencehe
present 20 invention; Fig. 18 is a timng chart for explaining operation
of the signal geReFarFiBIapRiFaldsoBtPERE et RoinsidenRendetection

pulse "g" to the second output controlling unit 18. 1In
5 response to the coincidence detection pulse "f", the

first output controlling unit 17 controls the falling

portion of the signal "A". In response to the

coincidence detection pulse "g", the second output

controlling unit 18 controls the falling porfion of the
10 signal "B".

In this‘way, the signal "A" and the signal
"B", the rising timing and the falling timing of which'
are controlled (namely, generation starting position and
generation ending position are controlled) are outputted

15 from the first output controlling unit 17 and the second
output confrolling unit 18, respectively.

The generation starting positions and the
generation ending positions of the signal "A" and the
signal "B" may be separately controlled by varying the

20 data setting values used to determine the generation
positions of the coincidence detection pulses "d“.to "g"
in the respective coincidence detecting units 9 to 12.
In addition, the combination between the signal "A" and
the signal "B" may be controlled in sequence unit by

25 changing either the set value of the register 30
employed in the first éequence generation position
controlling unit 3 of:;heﬁfigst sequence control unit 5,

or the set value of the fégiéter 33 employed in the



Fig. 19.is @ schematic block diagramfor 25 indicating an arrangenent of a
si gnal “generating apparatus according to a seventh enbodi nent of the
present invention; Fig. 20 is a schematic bl ock diagramfor - 15 -
showi ng a concrete arrangenent of the outpuRscentrolling unit enployed in

t he signal generating apparatus of the seventh enbodinent; Fig. 21 is a
timng chart forfieglt sdequande qrareata tivrofending i poei t immeren trel hixpar at us
according to the seventh enbodinent; Fig. 22 is a schematic bl ock di agram
for indicating tWtarfangement of the conventional signal generating

appar at us;
It should also be noted that a total number of

signals and also a total number of sequences may be

5 freely increased/decreased by changing the combinations
of these sequence control unit, coincidence detecting
unit, and output contreolling unit. The various signal
generating apparatuses may be constructed by employing
optimum circuits thereof.

10 Furthermore, it should be noted that in this
_embodiment, as shown in the timing chart of Fig. 4, the
rising portions and falling portions of the sighals "A"
to "D" are made coincident with the falling portions of
the coincidence detection pulses. Alternatively, the

15 rising portions and falling portions of these signals
"A" to "D" may be again synchronized with the timer
increment signal 2 with employment-of flip-flop circuits
and the like.

Although the present embodiment has described

20 such a timer operation (up-counter) that the counting
value is incremented in response to the clock signal, a
similar effect may be achieved even when a down-counter
for decrementing a cqunting value in response to the

clock signal is employed.

25 (SECOND EMBODIMENT)
As represented in Fig. 5, a signal generating

apparatus according to a second embodiment of the



10 R . Fig. 23 is a timng chart for explaining operation of the
conventional signal generating apparatus; Fig. 24 is a schematic bl ock

di agram for representing an arrangenent of a wireless nobile system 15
according to an enbodi nent of the present-iBgention; and Fig. 25 is a
timng chart for explaining a frame structure of the wireless nobile system

and oper ati on ofpressingndnveatEon iownsagehatal dlidifdnerdd anrangement | fxeom
mobi | e system according to the enbodi ment. 20 DETAILED DESCRI PTI ON OF THE
PREFERRED ENVBODMYEYT ©f RSB igvRdDIasmerating mpraxadis mauqrding £oithal
generating apparatus for generating four sets of signals "A", "B", "C',
"D', accordi ng tidrst iemhoddment rﬂﬁtﬂkﬁ RURSShte ddtents qny, shovgh in Fig.

comprised of 2 feTChie i TS AIE! SR S SIS B e

5 includes a first sequence generation width controlling
unit 38 instead of the first sequence generation ending
position controlling unit 4. This first sequence
generation width controlling unit 38 outputs a correc-
tion value "cc", which is obtained by further correcting

10 the correction value "b" outputted from the first
sequence generation starting position controlling unit
3, into the second and fburth coincidence detecting
units 11 and 12. Secondly, the second sequence control
unit 8 includes a second sequence generation width

15 controlling unit 39 instead of the second sequence
generation ending position controlling unit 7. This
second sequence generation width controlling unit 39
outputs a correction value "kk", which is obtained by
further correcting the correction value "j" outputted

20 from.the second sequence generation starting position
controlling unit 6, into the sixth and eighth
coincidence detecting units 15 and 16. It should be
noted that each of the first sequence generation width
controlling unit 38 and the second sequence generation

25 width controlling unit 39 may be arranged by a
subtracter.and a register in a similar manner to the
sequencé generation endihg ﬁbsition controlling unit 34

shown in Fig. 2.



- 16 -sincrenent signal 2), and a first sequence control unit 5 for
controlling both of signal generation starting positions and signal
generation ending positions for the two signals "A" and "B" at the sane
tine while the two 5 sets of signals "A'-ap®W =B" anong the signals "A",
"B", "C', "D' are handled as one group (as a first sequence). This signal

generating apparatus furt [Seabseqguentdy ,a operatd ogwg wdndhecariignal unit 8 for
simul taneously controlling both the signal generation starting position 10 :

‘and the signal generating appargtmssadoording He dhensesond emhpdimenthi | e
the signals "C' and "D' are handl ed as one group (a second sequence). The

first sequence ¥dddr dowihe exnlainedyidd ppisrence teequddadinghart tion
starting positi%% %%%ﬁr%t'i?% %%&g %f;yhéxgﬂgggj-only generation

5 operétions of the signals "A" and "B" in the first
sequence are illustrated, for the sake of simple
explanation. 'The output value "a" of the timer 1 is
inputted into the first sequence generation starting
position controlling unit 3. The first seQuence

10 generation starting position controlling unit 3 outputs
the correction value "b" obtained by delaying this
output value "a" of the timer 1 by the time "y".
Similar to the first embodiment, the first coincidence
detecting unit 9 and the third coincidence detecting

15 unit 10 supply the coincidence detection pulse "d", and
the coincidence detection pulse "e" to the first output
controlling unit 17 and the seéond output controlling
unit 18, respectively. The first output controlling
unit 17 and the second output controlling unit 18

20 controls the rising portion of the signal "A" and the
rising portion of the signal "B" in response to the
coincidence detection pulse "d" and the coincidence
detection pulse "e", respectively.

The correction value "b" is élso éupplied to

25 the first sequénce generation width controlling unit 38.
The first sequence genefation width controlling unit 38
outputs a correction value "cc" obtained by delaying

this correction value "b" by time "zz".



15 ling the output value of the tinmer 1 to output a correction value "b" so
as to control the first sequence generation starting position, and a first
sequence generation ending position controlling unit 4 for controlling the
out put value of the tinmer 1 to output 20- 2Bother correction value "c" so
as to control the first sequence generation ending position. The second
sequence control unit 8 iThe ReEEFrerEianimlg g ferdprttad startheg
position controlling, unit 6 for cfagéégl,ing t he out put_ value of the tiner 1

to output 25 ARSI HHSAEF A 5409 i ynidr dek sl R rFPUEH second

SeauenCe 0o o S AR A0 2SRRI GRS

1to ) 17"gener:ation ending positions of the signals "A" and "B",

5 respectively. The second coincidence detecting unit 11
outputs the coincidence detection pulse "f" to the first
output controlling unit 17 when the correction value
"cc" is coincident with the internally set generation
ending position data of the signal "A". The fourth

10 coincidence detecting unit 12 outputs the coincidence
detection pulse "g" to the second output controlling
unit 18 when the correction value "cc" is coincident
with the internally set generation ending position data
of the signal "B". The first output controlling unit 17

15 control the falling portion of the signal "A" in
response to the coincidence detection pulse "f", ﬁhereas

- the second output controlling unit 18 controls the
falling portion of the signal "B" in response to the
coincidence detection pulse "g".

20 In the signal generating apparatus according
to the second embodiment, since thé set value of the
register 30 (see Fig. 2) employed in the first sequence
generation starting poéition controlling unit 3 is
changed, the generation starting positions of the signal

25 "A" and the signal "B" can be simultaneously changed

" while the generation periods of the signals "A" and "B"
(namely, the'pulseawidths of the signals "A" and "B")

are maintained at constant values. Also, since the set



out put.*another correction value "k" in order to control the second sequence
generation ending position. The signal generating apparatus is arranged by
a first coincidence detecting unit 9 for conparing the 5 setting position
of starting the generation of the signal ="9 with the correction value "b"
of the tinmer 1 and for producing a coincidence detection pulse "d" when
both val ues ar &HieQficthe Wwedisten 33 hesee Fipcod) emphoyednim theecting
unit 11 for conparing the setting 10 posSition of ending the generation of
the signal "A" n‘%ﬁf% tIRAR TR ATt e Wity ePrEro bk nm cymit a38 is

coi nci dence detqftion pul.se "f" when both val ues_are nade coi ncident with

each other, and MeGhe ﬁﬂ%’fe’iﬁﬁ’fmﬁ RYMS I‘?#\gtrtﬁ’liﬁiqu’ia¥%r"%'brﬂm%! l'i ng
eponnd £ el PR ooy e L AT ML ST QL 1
outputted f S_C’mé{@ré:ﬂr{éiqd‘éﬁ%rf?% G Gt 4N A~ SR OB e GENELE T ON
endi ng coi nci dence detection pul se
constant. Further, since the set value of the register
30 (see Fig. 2) of the second sequence generation
starting position controlling unit 6 is changed, the
generation starting positions of the signal "C" and the
10 signal "D" can be simultaneously changed while the
generation periods of the signals "C" and "D" are
maintained at constant values. Also, since the set
value of the register 33 (see Fig. 2) employed in the
second sequence generation width controlling unit 39 is
15 changed, the generation periods of the signals "C" and
"D" can be simultaneously varied while the generation

starting positions of the signals "C" and "D" are kept

constant.

(THIRD EMBODIMENT)

20 As represented in Fig. 7, a signal generating
apparatus, accordiﬁg to a third embodiment of the
present invention, owns such a different arrangement
from that of the signal generating apparatus according
to the first embodiment of the present invention as

25 . shown in Fig. 1. That is, a synchronization controlling
unit 40‘is ihterposed between the timer 1 and the first

and second sequence control units 5 and 8, and this



"f" outputted fromthe second coincidence detecting unit 20 11, thereby
pr.oduci ng the signal "A'". The signal generating apparatus further includes
a third coincidence detecting unit 10 for conparing the setting position of
starting the generation of the signal "B* W0tk the correction value "b" of
the tinmer 1 and for 25 producing a coincidence detection pulse "e" when
bot h val ues ar SYhronigatisn rcenrrbling unit AQ tinthlakesictle detecting
unit 12 for conparing the setting position of ending the generation of the

'signal "B mﬁtrF?seFtHHS-°E?E?¥*R¢eR§i?#?v%&?ﬁ?"%"a%ﬂ PHPEHER 1 and for
Coi nci dent i t 1EERAF S O VAT RR Rl R A SOV | G SRR 19 f or
control |ing a“réﬁgrgkﬁg¥ti(%bfﬁcident with the external condition.

5 Then, a description will now be made of
operations of this signal generating apparatus according
to the third embodiment with reference to timing charts
shown in Fig. 8, Fig. 9, Fig. 10 and Fig. 11. For the
sake of simple explanation, the timing of the final

10 output signal is typically represented as the signal
"A"., It is assumed that the first sequence generation
starting position controlling unit 3 and the first
sequence generation ending position controlling unit 4,
employed in the first sequence control unit 5 output a

15 value identical to the correcﬁed count value "aa"
derived from the synchronization controlling unit 40 as
a correction value "b" and another correction value "c",
respectively. It is also assumed that the first
coincidence detecting unit 9 and the second coincidence

20 detecting unit 11 output the coincidence detection
pulses "d" and "f" at the fixed timing with respect to
the correction values_“b“ and "c". Accordingly, the
first output controlling unit 17 outputs the signal "A"
at the fixed timing with respect to the corrected count

25 value "aa".

:Fig; 8 represents a timing of the signal "A"

in case that no specific control is carried out in the

synchronization controlling unit 40. Every time the



5 thessignal "B" and a falling portion thereof in response to the
generation starting coincidence detection pulse "e" outputted fromthe
third coincidence detecting unit 10 and the generation endi ng coi nci dence
detection pulse "g" outputted fromthe four3zprolnci dence detecting unit 10
12, thereby producing the signal "B'. The signal generating apparatus is
further conprisedunt smaflukt bfcthecitdmere ldébkesi anconstah ftdmeaorpanitng
the setting position of starting the generation of the signal "C'" with the
correction val uvalpe 3fCifle thgesynchmonfizatidbn protwolddng wwitciddence
detection pulse "|I" when both values are coincident with each other, a

si xt h coi nci denPBtRBLECR| KdMERI LBt §LIRdApALI g tehsheetimed dosi BSoR of
endi ng the generation of the signal "C! with the correctiqn value "k" and

for produci ng aCPBPREPEBAEe 38H° GAPEL: fomSPERLE the HRUR 8GN PErELioR e
e 0 1C! e ol R e RaRk B B0 041 "B e PHLBH GRTLLC! 0
controlling unit 40 directly outputs the output value of
the timer 1 as the corrected count value "aa".
Therefore, the signal "A" is génerated with keeping the
time period of "T1".

10 : Next, an explanation will now be made of
operation for a mode 1 where the generation timing of
the signal "A" is delayed by time "T2" in accordance
with the externally supplied synchronization correcting
condition with reference to the timing chart of Fig. 9.

15 First, both of the mode "1" and the count
value (reset timing "TC2") of the tiﬁer 1 correspondihg
to the time "T2" used to delay the signal "A" are set to
the synchronization controlling unit 40. Thereafter,
the timer 1 continues the counting operation, and when

20 the output value "a" of the timer 1 reaches the first
timer count value "TCl" at time t;, the synchronization
controlling unit 40 outputs the timer reset signal "tr"
to the timer 1. When the count value of the timer 1
which after the resetting operation, restarts its

25 counting operation from the count wvalue of "0", has
reached the reset timing "TC2" at time t,, the
synchronization controlling unit 40 again outputs the

timer reset signal "tr" to the timer 1. Upon receipt of



"C' and- a fialling portion thereof in response to the generation starting
coinci dence detection pulse "1" 25 outputted fromthe fifth coincidence
detecting unit 13 and the generation endi ng coi nci dence detection pul se "n"
outputted fromthe sixth coincidence deteetBRg~unit 15, thereby producing
the signal "C'. The signal - 19 - generating apparatus further includes
a sevent h coi ncithenddmest aesietg siginall 4 thdy, dhepdimer tlhaesstis fdepositi on
of starting the generation of the signal "D' with the correction value "j"
of the tiner 1 &eyntovadug sadcineftartd ddsd SRR tdote cpegRti@ns£ran when
both val ues are cqincident wth each other, an eighth coi.ncidence detecting
unit 16 for conp (r?'i'ng esagtﬁrngeﬂ(?ﬁyt i3Sy fthen & yalne, ttﬁ’(?n of the

signal "D Withtimer 1 reaches the timer count value "TCl", the
5 synchronization control unit 40 outputs the timer reset
signal "tr" and the timer 1 continues its counting
operation at a time period of "T1".
While after the output value "a" of the timer
1 has reached the timer count value "TC1l" immediatély
10 after setting the mode and then the timer 1 has been
reset, the output value "a" of the timer 1 has reached
the reset timing "TC2" to restart the resetting
operation of the timer 1 (namely, a time duration from
time t, to time t,), the synchronization controlling unit
15 40 continues to output the fiked value "0" (otherwise,
timer count value "TCl") as the corrected count value.
Thereafter, this synchronization controlling unit 40
outputs the same value as the output value "a" of the
timer 1. Since the generation starting timing and the
20 generation ending timing of the signal "A" are measured
on the basis of this correéted count value "aa", the
signal "A" is delayed by the time "T2" during one time
period after the mode setting operation, and the delayed
signal "A" is outputted.
_25 Next, operation (mode 2) in case that the
J genération timing of the signal "A" is advanced, or
quickened by the time "T3" in accordance with the

externally supplied synchronization correction condition



t he conrection value "k" of the timer 1 and for 10 producing a coi nci dence
detection pul se "0o" when both val ues are coincident with each other, and a
fourth output controlling unit 20 for controlling a rising portion of the
signal "D' and a falling portion thereof +n3Besponse to the generation
starting coincidence 15 detection pulse "nm' outputted fromthe seventh

coi nci dence det &dtlilngramike Besarihdd widHerzafierengality the ining echart
detection pulse "o" outputted fromthe eighth coincidence detecting unit

16, thereby prodhawsy ih&Figgidl. "D'. 20 As represented in a

sequence generation starting positiqn controlling unit 31 of Fig. 2, each
of the first sequence gengr’g'iqp‘bn hath 9h Fho WD Lohia iHdnemigount

Gener 4t i on 25 SR SRR TORERRh r ATk ThE T D RP OIS 6 o
sequence congrolydiid 3§ ddjSdidesed rﬁgfls-nﬂ) Yhed to advance the
generation timing of the signal "A" are set to the
synchronization éontrolling unit 40. At this time, it
is determined as TC4>TC6 (TC6 indicate the timer count
value corresponding to the generation ending position of
10 the signal "A").

When the output value "a" of the timer 1
reaches the timer count value "TCl" at time t, after the
mode setting operation, the synchronization controlling
unit 40 resets the timer 1, and then when the output

15 wvalue "a" of the timer 1 reaches the count value "TC4"
(i.e., at time t,), again resets the timer 1. There-
after, the synchronization controlling unit 40 repeats
the resetting operation of the timer in the time period
of "T1" in the normal operation. During this time

20 duration, the synchronization controlling unit 40
outputs the same value as the output value "a" of the
timer 1 as the corrected count value "aa".

As a result, the signal "A" islraised when the
output value "a" of the timer 1 reaches the éount value

25 "TC5" (TC5<TC4) and also the signal "A" is lowered when

: the output value "a" of the timer 1 reaches the count
value "TC6" (TC5<TC6<TC4), so that the generation timing

of the signal "A" generated at the second timing after



for setting:the sequence generation starting position, and a subtracter 29
for, 'subtracting the set value of the - 20 - register 30 from an i nput
signal indicative of the value of the timer 1 (tinmer output signal 35). As
illustrated in a sequence generation endiag3gosition controlling unit 34 of
Fig. 2, each of the first sequence generation 5 ending position controlling.
unit 4 enpl oyed the medef isefiting)epenatdion asn be g .cken the the dridne
sequence genera- tion ending position controlling unit 7 enployed in the
second sequence "FHtr @8 dmdicated |indFige Adyi ster 33 for setting the

sequence generation ending position, and 10 a subtracter 32 for subtracting
the set value of the regi g‘t‘ﬁr&‘&%ﬂt e SRS dhesigpngradsionrne 1 st

sequence Controkfﬂyﬂﬁ!%fa%%éwgignal "A" generated at the first timing

5 after the mode setting operation is delayed by the time
T7 (=T1-T3), the signal "A" can be produced at the same
position, although the generation timing of the signal
"A" generated at the second timing after the mod setting
operation has been advanced by the.time "r3". The

10 operations of the signal generéting apparatus at this
time will now be explained with employment of the timing
chart shown in Fig. 11. Assuming that a count value
(namely, reset timing) of the timer 1 for delaying the
generation timing of the signal "A" generated at the

15 first timing after the mode setting operation by the
time "T7" is selected to be "TC7", the mode "2" is set
and also the reset timing "TC7" is set to the synchroni-.
zation controlling unit 40. At this time, assuming now
that the reset timing "TC7" is smaller than the céunt

20 value "TC5" indicative of the timing at which the signal
"A" is raised, since the signal generating apparatus
performs the same operation as that of the mode "1"
setting operation, as shown in Fig. 9, the generation
timing of the signal "A" generated at the first timing

25 after the mode setting operation is delayed by the time
T7-frqﬁ the generatioﬂ timing:when no mode is set. As a
consequence} tﬁe genératiéﬂ fiming of the signal "A"

which is produced at the first timing after the mode



second :sequence control unit 8 corrects the value of the tiner 1 as shown
in.Fig. 3. For the sake of sinple 15 explanation, it is assuned that the
value of the tiner 1 is indicated by 3 bits. The tinmer 1 showmn in Fig. 1
starts its counting operation from"000",-aB8 t£hen i ncrenents the count
value by "1" every tinme one clock of the tiner increnent signal 2 is
supplied. Wen sesting operaitigpn dsuquisksnes " bl 'advianiced: dynttihey tisteie is
returned to "000". That is, the timer 1 outputs such a periodical counting
val ue. Assumi ng "FW #idh mespest ¢4 sack a Iwdonedi BT oT0 thepight isidene
sequence generatlon start%“%-p05|t|on controlling unit 31 shown 25  in Fig.

" NGy FIMORG 92§1§5‘19t113a s Whens e Jadee 16 of

2 is equal to ,

the register 30 fron]the ut ut the subtractlon
val ue, an out puf® oirg RS u%?:rpﬁ:gdg ? coﬂi’
5 As previously explained, in the SLgnal

generating apparatus according to the third embodiment,
since the corrected count value "aa" outputted from the
synchronization controlling unit 40 is entered into the
first sequence control unit 5 and the second sequence
10 control unit 8, the generation timings of all the
signals "A", "B", "C", "D" can be changed at the same

time.

(FOURTH EMBODIMENT )
A signal generating apparatus according to a
15 fourth embodiment of the present invention owns such a
different arrangement, as compared with that of the
signal generating apparatus according to the first
embodiment of the present invention as shown in Fig. 1.
That is, two sets of the above-described coincidence
20 detecting units connected to the first sequence
generation starting position controlling unit 3, and
also two sets of the above-mentioned coincidence
detecting units connected to the second sequence
generation starting pcsition controlling unit 6 commonly
25 use one set—value'subply register, whereas two sets of
these coincideﬁce detecting ﬁhits connected to the first

sequence generation ending position controlling unit 4



- 21 - s:position controlling unit is such a signal delayed by 2 clocks from
the-timer output signal 35. As a conse- quence, fromthe first and third
coi nci dence detecting units 9 and 10 connected to the first sequence
genera- 5 tion starting position controll+ngeunit 3 of the first sequence
control unit 5, and also the fifth and seventh coi ncidence detecting units
13 and 15 conneenddaflsot lrwos setsd ofe heseec cgineidence dedecitiggpagiittison
controlling unit 6 of the second control unit 8, the respective 10
coi nci dence det conngasted! $osthe secondnsgauepcedgengratiion siertingdel ayed
by 2 clocks with respect to_the output signal of the tinmer 1. As a
consequence, boPRibkecPptIPldingenndtydnSPBMPBLYsuge: ithe péber §et-
controlling unit iuand thﬁ 15 second sgguence ener ati,on staréing osition
|

control ling uni Va6 Raf BB Xy TEAY SE8F anc &5 JEPERER Hrfte 13uf Pl nal

5 instance, both of a first coincidence detecting unit 43
for defihing the generation timing of the signal "A",
and a fifth coincidence detecting unit 44 for defining
the generation timing of the signal "C" commonly use a
single piece of set-value supply register 45. The first

10 coincidence detecting unit 43 is constructed of a first
comparator 41 which outputs a coincidence detection
pulse "d" when the correction value "b" derived from the
first sequence generation starting position controlling
unit 3 is compared with a predetermined set value "fr"

15 derived from the set-value supply register 45, and then
both of these values are coincident with each other.
Also, the fifth coincidence detecting unit 44 is
constructed of a fifth comparator 42 which outputs a
coincidence detection pulse "1" when the correction

20 wvalue “j“ derived from the second sequence generation
starting position controlling unit 6 is compared with a
predetermined set value "rr" derived from the set-value
supply register 45, and then both of these values are
coincident with each other.

25 A description will now be made of operations
of the signal generating apparatus according to the
fourth‘embOdimént of the present invention with

reference to Fig. 13. To simplify this description,



fromthe tirmer 1 in response to the set value of the register. Simlarly,
both the first sequence generation ending position controlling unit 4 of
the first sequence 20 control unit 5 and the second sequence generation
endi ng position controlling unit 7 of the s3tend sequence control unit 8
may del ay and advance the outfut signal of the timer 1 in accordance with
the set val ue oPnlYiethegsignal(rayi preduged. byt thaofifusbesaguencehat - when
25 the sequence generation starting positions and the sequence generation
endi ng position%oﬁFr?ﬁethBp@c@ﬂ@etg?gﬁhggalAfcfoPrEﬂuéﬁé byethgusegonfixed,
I nstead of the registers 30 anf 33, sh MM'LE Fig. 2, circuita for - 22 -
setting the fixESAUERER fepthel cipibyBdwihli RewsPesexplaiefde gBASHBENEN

starting positiggwcgﬂé£0éléggdggéémined set value "rr" set in the set-
5 value supply register 45 corresponds to the count value
"TCl", when the correction value "b" derived from the
first sequence generation starting position controlling
unit 3 is coincident with the count value "TCl" corre-
sponding to the set value "rr" of the set-value supply
10 register 45, the coincidence detection pulse "d" is
outputted from the first coincidence detecting unit 43.
As a result, the signal "A" is raised, so that the
signal "A" is produced. Also, when the correction value
"j" derived from the second sequence generation starting
15 position controlling unit 6 is coincident with the count
value "TCl" corresponding to the set value "rr" of the
set~value supply register 45, the coincidence detection
pulse "1" is outputted from the fifth coincidence
detecting unit 44. As a result, the signal "C" is
20 raised, so that the signal "C" is produced. At this
time, the time duration definéd by that the correction
value "b" derived from fhe first sequence generation
starting position controlling uﬁit 3 starts from the
count value "o" and then reaches the count value "TCI"
25 is equal to the time duration defined by that the
correction value "j*" derived.from the second sequence
generation starting position controlling unit 6 starté

from the count value "o" and then reaches the count



3, thessecand sequence generation stating position controlling unit 6, the
first sequence generation ending 5 position controlling unit 4, and the
second sequence generation ending position controlling unit 7. Next,
operations of the signal generating appar<at3®& according to the first

enbodi nent of the present invention will now be described with reference 10
to a timng chavalué ErgI"4. Edr shbaldabe abtedmphati thist kimet duradiomar t
represent only the operations to generate the signal "A" and the signal "B"
of the first sefgepseumpd st B "val ue "a" of the timer 1 is inputted into

the first sequence generation start- 15 ing position controlling unit 3.
The first sequence generaﬁ?éﬁméﬂﬁrppwgtb6§lF nSe€&nVA3KEi AFTinPE %hgel ays

this output value "a".of the tiner "y" to output a rrectlon
value "be. A soseFﬁxaéuﬁ-pappviwusegéstér afe 1) ropRgefl, Bt the, couni,

first sequque va enﬁ&a&hOgoeggbgﬂegogbhh%n ntrq&h&QgTﬁqh, whe;h%he

correction value "b" is coincident with the count value
"TCI+ATCI", the coincident detection pulse "d" is
outputted from the first coincident detecting unit 43,
and also when the correction value "j" is coincident

10 with the count value "TCI+ATCI", the coincidence
detection pulse "1" is outputted from the fifth
coincidence detecting unit 44. As a result, both of the
signal "A" and the signal "C" are produced with héving
such a delay time "ATI" required to increase the

15 correction value "b" and the correction value "j" by the
count value "ATCI", as compared with such a case that
the set value "rr" of the set-value supply register 45
is set to the count value "TCI". In other words, the
rising timings of the signal "A" and the signal "B" are

20 delayed by the time "ATI" from the time "TI".

As previously described, in accordance with
the signal generating apparatus of the fourth embodi-
ment, since the coincidence detecting units for the
different sequences commonly use the set-value supply

25 register,.the timings of the signals "A", “B" and the
signals'"C“, "D", which are produced in the different

sequénces can be simultaneously changed.



first sequénce generation ending position controlling unit 4 outputs such a
correction value "c" obtained by del aying the output value "a" of the tiner
1 by time "zz". 25 The correction value "b" outputted fromthe
first sequence generation starting positi-or8oentrolling unit 3 is entered
into the first coincidence detecting unit 9 and the third coincidence
detecting unit 10, (FIFZE EMBODIMENG)trol the generation starting
positions of the signals "A" and "B", respectively. Wien this correction
value "b" is coincident wAhilhusgrated: iBnFigar ifngapsignpdnogaexasinghe

signal "A" internallg set, the 5 first coincidence detectin% unit 9 outputs.
the coi nci dence®BBRERFP8n BEFSEAiRg t8 AhEiffhsembpgipent of the

present invention, has such a different arrangement from
5  that of the signal generating apparatus according to the
first embodiment, shown in Fig. 1. That is, this signal
generating apparatus of the fifth embodiment is
comprised of a first logic operation circuit 46 for
performing a logic operation between the signal "A"

10 outputted from the first output controlling unit 17 and
the signal "C" outputted from the third output control-
ling unit 19 to produce a signal "G", and a second logic
operation circuit 47 for performing a logic operation

between the signal "B" outputted from the second output

15 controlling unit 18 and ﬁhe signal "C" outputted from
the third output controlling unit 19 to produce a signal
"H".

Fig. 15 is a timing chart of the signals "A",
"B", "C", "G", "H" generated from the signal generating

20 apparatus according to this embodiment when the first
logic operation circuit 46 and the second logic opera-
tion circuit 47 are OR-gate circuits. In this case, the
signal "G" outputted from the first logic operation
circuit 46 corresponds to such a signal produced by OR-

25 gating the signal "A" and the signal "C", whereas the
signal "H" outputted from the second logic operation
circuit 47 corresponds to a signal obtained by OR-gating

the signal "B" and the signal "C". As a result, the



control'ling unit 17. When this correction value "b" is coincident with the
generation starting position data of the signal "B" internally set, the
third coincidence 10 detecting unit 10 outputs the coincidence detection
pul se "e" to the second output controllinrg4Mmi4 18. In response to the

coi nci dence detection pulse "d", the first output controlling unit 17
control s the risiggapotGl'oandf theesiggail "HA" arenragéspdnonlyotwhetimes

coi nci dence detection pulse "e", the second output controlling unit 18
control s the ri8Fng peedebarpinedetingngl wighinTanechimecppshodapfiethe:
outputted fromthe first sequence generation ending position controlling 20
unit 4 is enter%HgPﬁ#o fhe second coincidence detecting unit 11 and the

ourth coi ol dence, det oot bp0kahialge JELER. ERELT ShelEndAEGARY RN 1S
value "c" i 5 coLPeLHERba Ve on! Bic988GERH! 80tB0Y! Bdntrolling unit 20 is
also inputted into the first logic operation circuit 46
and/br the second logic operation circuit 47, it is
possible to obtain such a signal which is raised only
three times at a preselected timing during one time
10 period of the signal "A".
In the example shown in Fig. 15, the.signals
"A" to "D" are such active low signals which become low
levels during the normal condition and become high
levels during the timing generation. Alternatively, in
15 such a case that these signals "A" to "D" aré active low
signals which become high levels during the normal
operation and become low levels - during the timing
generation, both of the first logic operation circuit 46
and the second logic operation circuit 47 are construc-
20 ted of AND-gate circuits, so that it is possible to
obtain two signals "G", "H" which are lowered plural
times at a preselected timing during one time period of

the signal "A".

(SIXTH EMBODIMENT)
25 '4hs.indicated in FigL 17, a signal processing
apparatus, according to a sixth embodiment of the

present invention, owns such a different arrangement



25 position data of the signal "A" internally set, the second coinci dence
detecting unit 11 outputs the coincidence detection pulse "f" to the first
output controlling unit 17. Wen this correction value "c" is - 24 -
coi ncident with the generation ending posi #loa data of the signal "B"
internally set, the fourth coincidence detecting unit 12 outputs the
coi nci dence detfaom dhatulafe the aignale prAnASING ARPAIARYDIGGRFAMT 18,
In 5 response to the coincidence detection pulse "f", the fjrst qyt_ut
control | i ng unite theddnssh enhpdimant of jdhe iRFeSANY HA@YHAn» £ .°"?’h
response to the cqincidence_detection pulse "g", the second output
control I'i ng uni® F&%onktr olug’ac%elsf'altp}’rfg sdtﬁ’ﬁq‘or?riﬁcﬁﬁfel% %q%quq%u%--_
' further includes a clock generating circuit 49 for
5 generating a clock "CK", and a clock combining circuit
48 for combining the signal "A" outputted from the first
output controlling unit 17 with the clock "CK" outputted
from the clock generating circuit 49 to produce a signal
"I". The clock combining circuit 48 is atranged by such
10 a logic operation circuit as an OR-gate circuit and an
AND-gate circuit, and a circuit unit for suppressing
hazard caused by timing shifts between the signal "A"
and the clock "CK" while the signal "A" is combined with
the clock "CK". “
15 For instance, when the signal "A" is an
active-high signal, the logic operation unit of the
clock combining circuit 48 is arranged by an AND-gate
circuit, so that as illustrated in the timing chart of
Fig. 18, such a signal "I" having the same waveform as

20 that of the clock "CK" only during the high-level period

of the signal "A" can be generated.

(SEVENTH EMBODIMENT)
As shown in Fig. 19, a signal generating
apparatus, according to a seventh embodiment of the
25 éresent invention, owns thg following different circuit
arrangement, as coﬁparéd &iﬁh'that of the signal

generating apparatus indicated in Fig. 1, according to



In this way, the signal "A" and the signal "B", the rising timng and the
falling timng of which are controlled (nanely, generation starting
position and generation ending position are controlled) are outputted 15
fromthe first output controlling unit 1% a@ 4 he second output controlling
unit 18, respectively. The generation starting positions and the generation
endi ng positiontheffihetséghadiméhtaoﬂ the prgseht" Bhvenyiba.sefhait dby
control l ed by varying the 20 data setting values used to determ ne the
generation posi thenfigstt autputncpatnedlingeunibnSpubentains aoregetin the

respecti ve coinci dence detectlng units 9 to 12. In addition, the
combi nati on betﬂbéﬁetﬁﬁgﬁﬁﬁﬁﬁl5 AfOEnQuUEREtELRgaf rBseﬁapuBEeCBRPFoWPGH in

sequence unit elther he val ue of the register
ol oyed i n t hedr PredSlintingy “punerali BalpssLe: RiELAR SREPLGRLR £o Fe§er
ggglgbgztiﬁ%ﬁﬁencfséogé&géteﬂ'kz, sgarkhe 8e&exgkggeoghghglaggisLS"
when the coincident detection pulse "d" from the first
coincidence deteéting unit 9 is entered therein, and
compietes to generate the signal "AA" when the reset
pulse "RP" is outputted from the reset pulse register
10 52. 1In other words, as represented in Fig; 20, the
first output controlling unit 50 of the signal
generating apparatus according to this embodiment is
constructed of the reset pulse register 52 for producing
the reset pulsé "RP" when "o" is written into this reset
15 pulse register, and also a coincidence detection clear
circuit 51 for raising the signal "AA" when the
coincidence detection pulse "d" is inputted from the
first coincident detecting unit 9 and for lowering the
signal "AA" when the reset pulse "RP" is outputted from
20 the reset pulse register 52,

Subsequently, operation of the signal .
generating apparatus according to the seventh embodiment
will now be described with reference to the timing chart
of Fig. 21. When the coincidence detection pulse "d" of

25 the active-high signal is inputted from the first
: bqincideyce detecting circuit 9, the coincidence detec-
tion clear circuit 51 of the first output controlling

unit 50 raises the signal "AA" in synchronism with



- 25 -+ first sequence generation ending position controlling unit 4. It
shoul d al so be noted that a total nunber of signals and also a total nunber
of sequences may be 5 freely increased/ decreased by changi ng the

conbi nati ons of these sequence control umri 83 e0i ncidence detecting unit,,
and output controlling unit. The various signal generating apparatuses na
be construct ed fadlind of nchepoincidéncridetedieiaoipullge "d". :
Furthernore, it should be noted that in this enbodi nent, as shown in the
timng chart ofThexpaftexr havheni'ty' pif tdiorectlyl veitten poke|the resene
signals "A" to "D' are made coincident with the falling portions of the

coi nci dence detR3tF®FeFASERT 9 tiFomt3 @@Rtralprocessing unit (CPU),

the reset pulse register 52 produces the reset pulse'

5 "RP" of the active-low signal. Upoh receipt of the
reset pulse "RP", the coincidence detection clear
circuit 51 causes the signal "AA" to fall in synchronism
with lowering of the reset pulse "RP". As a result, the
signal "AA" of the active-high signal is produced.

10 As a result, since in the signal generating.
apparatus of this embodiment, raising of the signal "AA"
can be controlled by the coincidence detection pulse "d"
and also iowering of the signal "AA" can be controlled
by writing a predetermined numeral value (for example,

15 "o") into the reset pulse register 52, this signal
generating apparatus may be employed as an apparatus for
periodically generating an interrupt signal to a CPU.
With employment of such a signal generating apparatus,
the interrupt signal to the CPU can be periodically

20 produced in response to the coincidence detection pulse.
Furthermore, when the interrupt process is ended, the
CPU will write "o" into the reset pulse register 52 so
as to accomplish the_géneration pf the interrupt signal,

so that the interruption to the CPU can be released.

25_21'. (EMBODIMENT OF WIRELESS MOBILE APPARATUS)
e Fig. 24 is a schematic block diagram for

representing an arrangement of a wireless (radio) mobile



15 rising+*portions and falling portions of these signals "A" to "D' may be
agai n ‘synchroni zed with the tiner increnent signal 2 wth enpl oyment of
flip-flop circuits and the like. Al though the present enbodi nent has
described 20 such a timer operation (up-coddter) that the counting value is
i ncremented in response to the clock signal, a simlar effect my be

achi eved even vitePAratisnaceording f oo d@ceth@Lmﬁgtaoﬁouhelpgesenne in
response to the clock signal is enployed. 25 ( SECOND_EMBODI VENT) As
represented in ¥¢ﬁFnEl°%.S|%ﬂ%]wﬁﬁﬂ%ﬁ%@|W@Phb%a?EP%§a§E%o§9|%@C?Bdbngecond

n f th r n nven n ffer
enbodi ment o tmg this embodfhggg islsgghtéoraglosmggffe sgéteg f

arrangenent fro
transmitting and receiving the signals to/from a base
5 station system 61 including a base station antenna 62,
which includes an antenna 63 receives the electro-
magnetic waves transmitted from the base station system
61. The radio mobile apparatus 60 is arranged by as a
reception unit thereof, a receiver 64 for receiving a
10 signal, which is contains a baseband signal and is
transmitted from the base station system 61, and also
for extracting the baseband signal from the received
signal; a demodulator 65 for demodulating the extracted
baseband signal to reproduce a data series synchronized
15 with the base station system 61; and a channel codec
unit 66 functioning as an error correction decoding
means for executing error correction decoding operation
to the repfoduced data series. The radio mobile
apparatus 60 further includes a speech codec unit 67
20 functioning as an audio decoding means for decoding such
audio data when the error-correction decoded data series
- corresponds to the audio data; a D/A converter 68 for
digital-to-analoé-converting the decoded audio data into
an audio (voice) signal; and a speaker 69 for outputting
25 the converted audio signal as a voice. The radio mobile
| . apparatus 60 is érranged_by as a transmission unit, a
. microphone 70 for'conveféiﬁg voice into an audio (voice)

signal; an A/D converter 71 for analog-to-digital-~



that ok the signal generating apparatus according to the first enbodi nent
of the present invention, shown in Fig. 1. That is, first, the first
sequence control unit 5 5 includes a first sequence generation w dth
controlling unit 38 instead of the first -sdfuence generati on endi ng
position controlling unit 4. This first sequence generation w dth
control li ng uni¢o®eertiputthe convertedandial ségnat"inthi shdie datapned by
further correcting 10 the correction value "b" outputted fromthe first
sequence gener atR®nsReaFR| fedpestribnbeofunretioRingnalisg afngd eudigecond

and fourth coincidence detecti units 11 and 12. Secongly, .the second
sequence contrd?nﬁﬂ$%n% Tﬁﬁ?ﬁdggra?%%%%ﬁﬂgsEﬁﬁeﬁ?%Vﬁﬁﬁﬁga%?ﬁﬁomﬂﬂFﬁ715

O 19T An Al LU5e2 SR BEOERREE SRLSLoLARR £RChRO

FOT Lo At e B SRl CURERILAR. HAMYE, cBK arbbicloksegbighned bY
encoding the encoded audio data. This radio mobile
apparatus 60 further includes a modulator 72 for
modulating the error-correction encoded audio data with
a transmission carrier; and a transmitter 74 for

10 transmitting the modulated audio data to the base
station apparatus 61. Furthermore, the radio mobile
apparatus 60 is constructed of as a control unit, a

lsignal generating épparatus 74 for generating timing
signals used to perform the signal transmitting/

15 receiving operation of the radio mobile apparatus 60; a
central processing unit (CPU) 75 for controlling the
signal transmitting/receiving operation of the radio
mobile apparatus 60; and a memory 76 for storing therein
command data and control data used to the central

20 processing unit 75. It should be noted that the above-
described.signal generating apparatus 74 owns a similar
arrangement to that of one of the above-explained signal
generating apparatuses according to the first to seventh
embodiments of the present invention.

25 In Fig. 25, there is shown an example of a
| frame structure defined between the base station system
61 and the radio mobile épparatus 60, two sets of

reception timing signals "RTl1l", "RT2" generated by the



20 from the second sequence generation starting position controlling unit
6, 'into the sixth and eighth coi nci dence detecting units 15 and 16. It
shoul d be noted that each of the first sequence generation w dth
controlling unit 38 and the second sequencéb generation 25 width controlling
unit 39 may be arranged by a subtracter and a register in a simlar manner
to the sequenc&igBpdr generasingngppasiatusn 7denandl tweg sefist oF4 tafamsar i n
Fig. 2. - 27 - Subsequently, operations of the signal generatin :
appar atus accoP@Pfgopo timéngegemaadf o ient "KH2" -no §ér€iﬁﬂamﬁ@6%ﬂtt1
Gener ati on 5 EjEr alPenOPerabiens, Giatbe. AiSEA) IENSEACLAG Ppperatus
74 employed in the radio mobile apparatus 60 will be

5 described.

In the frame structure shown in Fig. 25, a
single TDMA (Time Division Multiple Access) frame is
constructed of eight time slots "TS0" to "TS7". Among
them, the time slot "TS0" is used as a reception time

10. slot of the radio mobile apparatus 60, whereas the time
slot "TS3" is used as a transmission time slot of the
radio mobile apparatus 60. In such a frame structure,
both the transmitting operation and the receiving
operation of the radio mobile apparatus 60 are éarried

15 out in the time divisional manner. The signal
generating apparatus 74 generates the reception timing
signals "RT1", "RT2" at a timing located near the
reception time slot, which will then be supplied to the
receiver 64 and the demodulator 65, and also generates

20 the transmission timing signals "TT1", "TT2" at a timing
located near the transmission time slot, which will then
be supplied to the modulator 72 and the transmitter 73.
Even when the timings of the reception time slot/
transmission time slot are varied, both the reception

25 timing signals "RT1", "RT2" and the transmission timing

| signals "TTl1l", "TT2" may be generated at broper timings

in accordance with the operations as previously

explained in the signal generating apparatuses according



sequence are illustrated, for the sake of sinple explanation. The out put
val-ue "a" of the timer 1 is inputted into the first sequence generation
starting position controlling unit 3. The first sequence 10 generation
starting position controlling unit 3 outpud® the correction value "b"

obtai ned by delaying this output value "a" of the tinmer 1 by the tine "y".
Sinmlar to thetbi the difrsti rentseventhf iemboddmendisd efc chdetpaetsiend unit 9 and
the third coincidence detecting 15 wunit 10 supply the coincidence

det ecti on puIsénw@nﬁiaﬁdbWhémwabﬁdeEK@@ @dovetl gensraddnge'appanaias j r st
out put controllin%ﬁunit 17 and the second output controlling unit 18,

respectively. Thebhpving am: prrangemest) sdigilan ter thad afe one: Ofd & put
controlling unit 18 20 controls the risin rtion of the sign "A" and
The. r1si ng’ por At Eo REVERGHE1aRaY HePBaRbios APRaRatasaT e e
detection pyl sg oden"dnlRGe38n"° $3NGRATP EY UhdlstBod® thad P HIH | Vel V-
signal generating apparatus 74 is controlled by the CPU

75.



The cortection value "b" is also supplied to 25 the first sequence
generation width controlling unit 38. The first sequence g

controlling unit 38 outputs a correction value "cc" obtai nam mmr'm i“!"
this correction value "b" by tinme "zz" ~ 4828 - The correction va

Is inputted to the second coi nci dence detectlng unit 11 and the fourth

coi nci dence det Wbaitngsuwcilaif@d dlsisch control the generation ending
positions of the signals "A" and "B", 5 respectively. The second

coi nci dence detdeting uni & signadpgenerntiogi appasatasdéosc genenading af "
to the first output controlling unit 17 when the correction value "cc" is

coi nci dent mﬁthsﬁﬁéaﬂnWBPﬁﬁl9?n§€Pt¢8ﬁeﬁ&PFGAHShG#NgnﬁbépﬁiSﬁnﬁﬁﬁélSP t he

signal "A". The f8J.ng timing are controlled, comprising:

a timer for producing a timer output value by
incrementing or decrementing a count value in response
to a clock signal;

control means for correcting said timer output
value inputted from said timer to produée a correction
value; |

coincidence detecting means into which a
predetermined set value is set, for outputting a
coincidence detection pulse when said correction value
inputted from said control means is coincident with said
set value; and

output control means for controlling the
generation starting timing and the generation ending
timing of said signal in response to said coincidence
detection pulse inputted from said coincidence detecting
means.

2. A signal generating apparatus as claimed in
claim 1 wherein:

said control means includes first and secénd
correction means for pfoducing first and second
correction values different from each other by
correcting said timer output value;

said coincidenée_detecting means outputs said

coincidence detection pulses corresponding to said first



10 coi nci*dence detecting unit 12 outputs the coincidence d i
"g" to‘the second output controlling unit 18 when the correglﬁg““ggnm mn““l
is‘coincident with the internally set generation endi ng positd Ol datamOls =*

the signal "B". The first output controld i48%g-unit 17 15 control the
falling portion of the signal "A" in response to the coincidence detection
pul se "f", wheraad sécondcoorrection vahues| inputtedtfremceaidorentrel
falling portion of the signal "B' in response to the coinci dence detection
pul se "g". 20 means, respegtivi@l¥i ®@® generating apparatus according to
t he second enbodi nent, since.the set value of the register 30 (see Fig. 2)
enpl oyed in the first seq%%h@e°ﬁ%ﬂ%?af?%ﬁrgfa???ﬂﬁ ﬁ@@Ff?gﬁ EB%trolling
unit 3 is changed, the.qgeneratjon starting positions of.t lLonal "A"
and the signal g?ﬁefﬁﬁl%% §£ﬂﬁ+f%ﬂe ﬁ@f?gcﬂgnﬁﬁﬁdmﬁf?ﬁg}hggﬁégeggtF%%
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correction value which is inputted from said coincidence
detecting heans, and also controls the generation ending
timing of said signal based upon the coincidence
detection pulse corresponding to said second correction
value which is inputted froﬁ said coincidence detecting
means.
3. A signal generating apparatus as claimed in
claim 2 wherein:

said first correction means includes:

a first register for storing a first
predetermined other set value; and

a first subtracter for subtracting said first
predetermined other set value, which is inputted from
said first register, from said timer output value which
is inputted from said timer to produce said first
correction value; and

said second correction means includes:

a second register for storing a second
predetermined other set value; and

a second subtracter for subtracting said
second predetermined other set value, which is inputted
frdﬁ:said second register, from said timer output value

which is inputted from said timer to produce said second



are nmai ntai ned at constant values. Al so, since the set - 29 valge—of

the register 33 (see Fig. 2) enployed in the first sequence_gen ' '
width controlling unit 38 is changed, the generation peri oﬂmmi‘amgwﬂm
"A" and "B" can be sinultaneously varied «80e-the generat s s110 «
positions of the signals "A" and "B" are kept constant. Further, since the
set val ue of theorzgction S8lgese Fig. 2) of the second sequence generation
starting position controlling unit 6 is changed, the generation starting
positions of thé-signal "& sigpalhgengraiingapprpratus BS slmimedndsus|y
changed whil e thﬁ genﬁratiog geriodﬁ of .the signals "C' and "D' are

mai nt ai ned at cGh8LEn¢ QX GdaimaBsyherpin.spid secopd GerEection, Mgalser 33

(see Fig. 2) e”ggggggegna%hgn input value the output value of said

first correction means.
5. A signal generating apparatus as-claimed in
. claim 1, further comprising:

synchronization control means for resetting a
count value of said timer in order that the count value
of said timer is synchronized with an external
condition.
6. A signal geherating apparatus as claimed in
claim 1 wherein:

said signal generating apparatus further
comprises:

a plurality of said control means and said
coincidence detecting means; and

a.sét—value supply register for supplying said
predetermined set value; and

when said correction wvalue inputted from
corresponding one of said plural control means is
coincident with said set value inpﬁtted from said set-
value supply register, each of said coincidence
detecting means outputs a coincidence detection pulse.
7. A signal generating apparatus as claimed in
claim 1 wherein:

| said signal éénerating apparatus'further

comprises:



second sequence generation width controlling unit 39 is 15 changed
gener ati on periods of the signals "C' and "D' can be sinult “H%““l ﬂ ““
whi’'l e the generation starting positions of the signals "C i ,
constant. (THH RD EMBODI MENT) 20 - 5As-represented in Fig. 7, a
signal generating apparatus, according to a third enbodi nent of the present

i nvention, owns such a di &f plaralityanfessitd bntputhevontirofllhmegsngialand
generating apparatus according to the first enbodi ment of the present

i nvention as 25 shown in Epgiciloperatipn, mgasgnéRroprrior®ingon: AePHICNg

unit 40 is interposed between the tiner 1 and the first apd second sequence
control units 5oRR¥atiomnaf: fignals. oygputted from more than two

arbitrary output control means among said plural output
control means. |
8. A signal generating apparatus as claimed in
claim 1, further comprising:

clock generating means for generating a clock
signal; and

clock logic operation means for performing a
logic operation between the signal outputted from said
output control means and said clock signal outputted.
from said clock generating means.
9. A signal generating apparatus as claimed in
claim 1 wherein:

said output control means includes a reset
pulse registér for outputting a reset pulse when a
predetermined numeral value is written;

starts to generate said signal when said
coincidence detection pulse is inputted from said
coincidence detecting means; and

completes to genérate said signal when said
reset pulse is outputted from said reset pulse register.
10. A wireless mobile apparatus for transmitting/
receiving a signal tb/from a base station system,
comprising:

receiving means for receiving a signal which

contains a baseband signal and is transmitted from said



—_—

synchroni zation controlling unit 40 initiates the resetting '
the timer 1 and outputs a corrected count value "aa" so as Jﬂﬁmmm#m””m
count of the timer 1 coincident with the external condition.*5 ¢ L ® s
Then, a description will now be nmade of ep&Rati ons of this signal

generati ng apparatus according to the third enbodinent with reference to
timng charts MRAM stattien system, and Hor axtmacting. the bawebamd sake of
sinpl e explanation, the timng of the final 10 output signal is typically
represented as $¥Ena} giegm yhe regeivedisgigralihat the first sequence

Gencr ati on ndi ng posi i1 SIPRRRIAHTIGERRT 07 ARIRYRIPTAd BATRr ot
posi ti : rs
ont r ol it. 5 t put 15, | i dent i | to_t d t
value " aa der VR ERR (ESARA B Ten Tovodhet m SRHE apEERSS <
correction val h%n %&P?Zr%?%{]&[ SPid egéégnsiyﬂy&"gstéﬁ?pect ively. It is

al so assuned t
error correction decoding means for error-

correction-decoding said reproduced data series;

audio decoding means for decoding audio data
when said error-correction.decoded data series is such
audio data;

digital-to-analog convertihg neans for
digital-to-analog-converting said decoded audio data
into an audio signal;

speaker means for outputting said converted
audio signal as voice;

a microphone for converting voice into an
audio signal;

analog-to-digital converting means for analog-
to-digital-converting said converted audio signal into
audio data:;

audio coding means for coding said converted
audio data;

error correction coding means for error-
correction coding éaid coded audio data;

modulating meéns for modulating said error-
correction coded audio data with a transmission carrier;

transmitting means for transmitting said

modulated audio data to said base station system;



CO|nC|dence detecting unit 9 and the second coi nci dence 20 detectln un
11 output the coincidence detection pulses "d" and "f" ” " ﬂﬂlm
Wi t'h respect to the correction values "b" and "c". Accord

output controlling unit 17 outputs the si-gih8 ~="A" at the flxed t|n1ng W th
respect to the corrected count 25 value "aa". Fig. 8 represents a timng
of the signal "A" in casesi¢mal ngeserating meamns ofor sgeneratingud in the
synchroni zation controlling unit 40. Every tine the - 31 - count val ue
of the tiner 1 tHRERg sl awsed | beracorprsnittibngfraceivheg operation

synchronlzatlon ontrolling, unit 40 outputs .a timer reset signal "tr" to
the timer é.%%Hg'ﬁhﬁﬁk%sstmﬁb%} PH@F%B%%is t he counting operation

a central processing unit for controlling the
transmitting/receiving operation of said wireless mobile
apparatus; and

a memory for storing command data and control
data uéed to said central processing unit; wherein:

said signal generating means is such a signal
generating means for generating a signal whose
generation starting timing and generation ending timing
are controlled; comprising:

a timer for producing a timer output value by
incrementing or decrementing a count value in response
to a clock signal; |

control means for correcting said fimer output
value inputted from said timer to produce a correction
value;

coincidence detecting means into which a
predetermined set value is set, for outputting a
coincidence detection pulse when said correction value
inputted from said cohtrol_means is éoincident with said
set value; and

output control means for controlling the
generation starting timing and the generation ending
timing of said signal in response to said coincidence
detection pulse inputted from said coincidence detecting

means.



5 at a constant period "T1", and the synchroni zation contr ' '
directly outputs the output value of the tinmer 1 as the corﬁmgmmllﬂuﬂ(m“l
val'ue "aa". Therefore, the signal "A" is generated with keeptng the mine =
period of "T1". 10 : Next, an explhation will now be nade of
operation for a node 1 where the generation timng of the signal "A" is

del ayed by tinellT2" in aBcwiteheeswnohilecapparabubl assgppimed in

synchroni zation correcting condition with reference to the timng chart of
Fig. 9. 15 claim 1@jyBerepseh of the node "I" and the count val ue

(reset timng "TC2") of the tinmer 1 corresgonding to the tinme "T2" used to
del ay the signal "A" are 8afdigonkEol\meanRsningipaRs E4LRE rPHgSBRPRI40.

Th fter, the_ti 1 ti th ti ti and when 20 th
output val e "aCOBFoCHEOR BEPNY FeRCRESIRRANG, FLFSE ABA EBGRAYal e " TC1"

at time t,, the.gypcBEPBhZ9hh 0sCaTEEQLLLRI BN e48nO8LRUES e t1mer reset

signal "tr
correcting said timer output value;

said coincidence deteqting means outputs said
coincidence detection pulses corresponding to said first
and second correction values inputted from said control
means, respectively; and |

said output controi means controls the
generation starting timing of said signal based on the
coincidence detection pulse corresponding to said first
correction value which is inputted from said coincidence
detecting means, and also controls the generation ending
timing of said signal based upon the.coincidence
detection pulse corresponding to said second correction
value which is ihpﬁtted from said coincidence detecting
means.
12. A wireless mobile apparatus as claimed in
claim 11 wherein:

said first correction means includes:

a first register for storing a first
predetermined other set value; and

a first subtracter for subtracting said first
predetermined other set value, which is inputted from
said fifst register, frbm said timer output value which

is inputted from said timer to produce said first



to the timer ‘1. Wen the count value of the timer 1 which after the
resetti-rng operation, restarts its 25 counting operation fri) Il ml "IM'III”III
val'ue of "0", has reached the reset timng "TC2" at time [el} W

1 c
synchroni zation controlling unit 40 agaim &% puts the tiner reset signal

“tr* to the timer 1. Upon receipt of - 32 - the tinmer reset signal "tr",
the timer 1 reseexre¢tiienuvalyel ,®ndnd restarts its counting operation from
"0". Thereafter, every time the count value of the timer 1 reaches the
timer count value "TCl", $}tdsSecoRd eprrection caeans| ingledes:out puts the
timer reset signal "tr" and the tiner,1 conitinues its counting_ operation at

atime period of "T1". WH|3SCPRL TRFLSLRT pteT vaFQELING "2 FeepRd (| ey

predetermined other set value; and

a second subtracter for subtracting said
second predetermined other set value; which is inputted
from said second register, from said timer output value
which is inputted from said timer to produce said second
correction value.
13. A wireless mobile apparatus as claimed in
claim 11 or claim 12 wherein said second correction
means receives as an input value the output value of
said first correction means.
14, A wireless mobile apparatus as claimed in
claim 10, further comprising:

synchronization control means for resétting a
count value of said timer in order that the count value
of said timer is synchronized with an external
condition.
15. A wireless mobile apparatus as claimed in
claim 10 wherein:

said wireless mobile apparatus further
comprises:

a plurality of said contfol means and said
coincidence detecting means; and

| a set-value supply register for supplying said

predeférmined.seﬁ value; and

when said correction value inputted from



1 has reached the tiner count value "TCl" imedi ately 10 ' t he
node and then the tiner 1 has been reset, the output val ueﬂn’"’ Eg ﬂ ”tﬂl’ :
1 has reached the reset timng "TC2" to restart the resetting o "
the tiner 1 (nanely, a tinme duration from36me [err] to tine [err], the
synchroni zation controlling unit 15 40 continues to output the fixed val ue
"0" (ot herwi segorresponding onpuef"said) pdyrefecontredt BgaBSuAS val ue.
Thereafter, this synchronization controlling unit 40 outputs the same val ue
as the output ¢aineidgntovithespifiepet. valngelpRatiefefZPMoRadtaPeitng
timng and the 20 generation ending ti 'ng of the si.gnal, "A" are neasured
on the basis oValHPsSUBPL¥-TEFL858Rr 9§Ehe £ 52l ﬁ@lgFéﬂﬁpceA' i s del ayed

e oy et EahS BBk FReRGERCH ShhResblciHEeRE RO paAgeet 0"
(mode 2) in cagg that thg genenabkChobliTeNdpphrhifs® b8 @halfled Inadvanced,

claim 10 wherein:

said wireless mobile apparatus further
comprises:

a plurality of said output control means; and

logic operation means for performing a logic
operation of signals outputted from more than two
arbitrary output control means among said plural output
control means.
17. A wireless mobile apparatus as claimed in
claim 10, further comprising:

clock generating means for generating a clock
signal; and

clock logic operation means for performing a
logic operation between the signal outputted from said
output control means and said clock signal outputted
from said clock generating means.
18. A wireless mobile apparatus as claimed in
claim 10 wherein:

said output control means includes a reset
pulse register for outputting a reset pulse when a
predetermined numeral value is written;

‘ starts to generate said signal when said

coincidence detection pulse is inputted from said



qui ckened by the tine "T3" in accordance with the externalty supptied
synchroni zation correction condition - 33 - wll now be

reference to the timing chart shown in Fig. 10. First, bothmﬂmmgﬂ"mnmll
and a tinmer count value (reset timng) "¥C87 ¢ =TC1- TC3) correspondi ngt t6 a*
S reset interval "T4" (=T1-T3) used to advance the generation timng of

the signal "A"cgiBcigdence debegkisgr wanssi @mdcontrolling unit 40. At this
time, it is determ ned as TC4>TCG ((}106 i ndi cate the tinmer count val ue

correspondi ng to the gen&CHPlGHesHFongepseratieofadd sdanade WhigmAaidy)

When th | "a" r h h r n |
" T(él"ta'? ,? :J:ngutf V%] ugﬁl%g lJ.ﬁetou%put@aed ]fro%lacsa?.%i treesettI r{)?llsceouretglvs%:eli:e.



node getting operat on;,—the—synchroni zati on controlling unit 40 resets the
téner .1, and then when the out put 15 wvalue "a" of the tinmer 1 reaches the
count val ue "TC&H ‘SS t2) again resets the tinmer 1. There-
after, the sync trolling unit 40 repeats the resetting

operatlon of th tinme peri g1of "T1" in the npmyd ~oRe '
During this tlme 20 duratlon t he sync roni zation controlfi
out puts the sane value as the output value "a" of the ti
corrected count value "aa". As a result, the signal "A" is rai sed WhH
out put value "a" of &he tinmer 1 reaches the cownt value 25 =TC5" (TCS5<TA
and al so the signal R bis | oner eé® wifen the outut dval ue "a"Qf jthe timer 1
reaches the count valsgie ["TC6" (TCE<T(J6<TC4), so&'th t the gengation timng
of the signal "A" gegr ted at t sdcond ti rring afjt er 2
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- 34 -. the node settlng operation can be quicken by the tiTe
i ndi cat ed |n Fig. 10.

t he signal

operation is delayed by the tinme T7 (=T1-T3),
produced at the sane position,
"A" generated at the second timng after

In the node

n 2|| ,

even when the gener

"A" generated at the first timng 5 after the no

advanced by the tine "T3".

apparatus at this time wll

chart shown in Fig.

generated at the 15

time "T7"

is selected to be

11. Assum ng that a count value (nanely,
of the tinmer 1 for delaying the generation timng of the signal

The 10

al t hough t

t he

si gnal

n All
e generation timn

nod setting operation has been
operations of the signal

s,

i

i

generati ng
now be expl ained with enpl oynent of the timng

reset tim
n All

ng)

first timng after the node setting operation by the

"TCr",

the node "

FIG. 2

2" *is set
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and ajso the reset timng "TC7" is set to the synchroni- zation controllTing
uait 40. At this time, assuming now that the reset tim ngTHiIShés: HaSBSRRLYEL
than the count 20 value "TC5" indicative of the timng at T
"A" is raised, since the signal generating apparatus perfor’mmmmgﬂrmmr
operation as that of the node "1" settAi' operation, as shown g

; )%19

the generation timng of the signal nerated at the first timng 25
after the node setting operation is delayed by the time T7Z fromthe

generation timng when no node is set. As a consequence, ffifg A I%E
timng of the signal "A" which is proEuIaat he first tjm ngﬁﬁﬁﬁﬁi 5”
node - 35 - setting operation is qui e or advanc -1, "T13

wi th respect to such a signal "A" on the right side
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—_ b 111
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of thjs draW| ng anong the S|gnals "A" when no node is set, as illustrated
Fig. by aThiy Shk: %HadBeﬂeRm As previously expl ained, in the
[

in
si gnal generatln ording to the third enbodi men
corrected count

t

utted from the synchronizati g
unit 40 is entered Into r st sequ«ir}gﬁ control unit 5 arsd
sequence 10 control unit 8, the generati timngs of all the signals
"B", "C', "D' can be changed at the same time. (FOURTH EMBCDI MENT) A si gnal
generating apparatus dgcording to §ul5,fourth enfigdi qent of t iy present

i nvention owns such a=djfferent ar génent, as &o red with=hat of the
signal generating appagat s accordi&g o the fi rsgrg odi ment &f fhe
present invention as s in Fig. & That is, t sg¢ts of theZ
above-descri bed coi nci e 20 det fng units-‘c cted to t i rst
sequence »
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generdtion starting position controlling unit 3, and al sotwo sets of the

above- ment i oned coi nci dence detecting units connected to the.s
sequence generation starting position controlling unit 6 &
one set-value supply register, whereas two sets of these c

rst uence generation
5‘Z?qsets of these coincidence

detecting units connected to the fi
controlling unit 4 - 36 - and al

so t

Wi

detecting units connected to the second sequence generation starting point
controlling unit 7 commonly use the other set- value supply register. As

represented in Fig. 12, for 5 instance,

both of a first coincidence

detecting unit 43 for defining the generation timng of the signal "A", and

a fifth coincidence detecting unit 44 for defining
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the generation timng of the signal "C' comonly use a single p| ece of
set-val ue supply register 45. The first 10 coinci dence detButSh laCEd
is constructed of a first conmparator 41 which outputs a coi n

detection pul se "d" when the correction value "b" derived fr

sequence generation starting position ({r%,lrol ling unit 3 is conpar ed W|t a
predeterm ned set value "rr" 15 derive romthe set-val ue supply register
45, and then both of<fhese val ues.are coi nci deat wyt h each er. Also, the
fifth coincidence detgcthing unit =4 iis constructed fof a fiftd cenparator 42
whi ch out puts a coi neg dgnce det ecé pul se " 1"§M‘| n the corgecfion 20
value ") " derived fgomjthe secong sgquence gengr atli on start&ng|{position

controlling unit 6 i g cqnpared wi pr edet er ed set val u2™r" derived
fromthe set-value supplly register 4% and then™botth of thes® val ues are

- coincident with each 25 A desg N oW | be made of
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of the: si gnal_,-gener'ati ng apparatus according to the fourth enbodi ment- of ——
the present invention with reference to Fig. 13. To si npl iWS.g"hElaitﬁasBeénR

descri ption, - 37 - only the signal "A" produced by the sRiaced
control unit 5 and the signal "C' produced by the second:se MHEHM%W
unit 8 will now be expl ai ned. Assum ng that a predeter '

"rr" set in the set- 5 value supply redﬂ@*tr 45 corresponds to the count
val ue "TC1", when the correction value "b" derived fromthe first sequence
generation starting position controlling unit 3 is coincident with the
count value "TCl1" corre- sponding to EﬁrS§et al ue "rr" of the set-value
supply 10 register 45, the coincidente *eCtion pulse "d" is outputted

fromthe first coincidence det.Fm‘hn_?g dgli)&.r43.
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As a result, the signal "A" is raised, so that the signal "A" is produced.
Al so,” when the correction value "j" derlved fromthe secondhﬁgﬂﬂgﬁggmnmwh“ﬂ
generation startlng 15 position controlling unit 6 |s coin

count value "TCl1" corresponding to the set value "rr" of th M]“BU“
supply register 45, the coinci dence dEtﬁﬁééP” pul se "I"

the fifth coincidence detecting unit 44 a result, the signal "C' is 20
rai sed, so that the signal "C'" is produced. At this tine, the tlne
duration defined by that the correction value "b" derived fromthe first
sequence generation starting position controlling unit 3 starts fromthe
count value "o" and then reaches the cEﬁF(&v JQEE TCI is equal to the
tinme duration defined by that the corr " derlved fromthe
second sequence generation starting position controlllng unit 6 starts from
t he count value "o" and then reaches the count
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- 38 - value "TCl". It should be noted that this tinme duration is-asstred-
as "TI". Assum ng now that the set value "rr" of the set-val ue supply
register 45 is changed fromthe count 5 value "TCl" to Bﬂﬂmhﬁﬂa

"TCl+[err] TCI", when the correction value "b" is c0|nC|de

value "TCl +[err] TCl", the coincident dg}ggglon pul se 1'.d" rom
the first coincident detecting unit 43 al so when the correctlon val ue
"j" is coincident 10 wth the count value "TCl+[err] TCl", the coincidence
detection pulse "1" is outputted fromthe fifth coincidence detecting unit
44, As a result, both of the signal "A" and the signal "C' are produced
with having such a delay tine "ATI" required to increase the 15 correction
val ue "b" and the correctjon value "j" by the
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count _value "ATCl", as conpared with such a case that tﬁe—eer—va#ue

the set-val ue supply register 45 is set to t he count vaI TCI In other
words, the rising timngs of the signal "A" and the S|gna ‘wh“d
del ayed by the tinme "ATI" fromthe tine "TI". As preV|ousI Iu
accordance wth the signal generating q@&@Hatus of the fo nt,
since the coincidence detecting units f he different sequences connnnly
use the set-value supply 25 register, the timngs of the signals "A",

and the signals "C', "D', which are produced in the different sequences can

be sinul taneously changed. - 39 - (FIFTH EMBODI MENT) As illustrated in
Fig. 14, a signal generating
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apparatus, according'to a fifth enbodi nent of the present invention, has _
such a different arrangenent from5 that of the signal generating apparatus
according to the first enbodi nent, shown in Fig. 1. That is, this signal
generating apparatus of the fifth enbodinment is conprised of a first logic
operation circuit 46 for performng a Hngq'operatior er—the—si-gH
"A" 10 outputted fromthe first output controlling ygni S SHERH HASHRE nal
"C'" outputted fromthe third output control- ling unit 19 REPLACEBuUce a
signal "G', and a second |logic operation circuit 47 for performng a rogic
operation between the=si g=al . =t ed frpmthe,second oy put 15

H nn-\l

controlling unit 18 asa = ed £P8mt he thi:c:d ut put
controlling unit 19 t hal < , &’:-5 is atimng chart of
the signals "A", "B", PnZr pled ot he signal ggmerati ng 20
appar at us according t &t Qhazéf&g B3 G
n nolao|w B
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| ogi c..operation circuit 46 and the second logic opera- tion circuit 47 are
OR-gate circuits. In this case, the signal "G"outputteditﬁ@

t fjr _
| ogic operation circuit 46 corresponds to such a signal pro Q%“P : eplaced
gating the signal "A" and the signal "C', whereas the signa lﬂ nm d
fromthe second | ogi c operation circuithgizgorrespohds to a ed

by OR-gating the signal "B" and the sig C'. As aresult, the - 40 -
signal "G' and the signal "H' are raised only two tines at a predetern ned
timng within one tinme period of the signal "A". It should-be noted that
when the signal "D' 5 outputted frpmthe fogurth ogtput| controlling unit 20
Is also inputted into the first Iogic cperifion iTrcui 46

T I

Na THIS SHEET HAS BEEN
-~ REPLACED
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and/ qr. the second | ogic operation circuit 47, it is possible to obtain such
a signal which is raised only three tines at a preselecteqhﬁgﬁj s fkbnRRElaced
one time 10 period of the signal "A'. In the exanple shown he
signals "A" to "D' are such active |ow signals which becorreum &@Iﬂ ﬁl
during the normal condition and becone :{y%h | evel s during t

generation. Alternatively, in 15 such! fase that these si gnals "A" to "D’

are active |l ow signals which beconme high |l evels during the nornal operation
and becone | ow levels during the timng generation, both of the first logic
operation circuit 46 and the secpnd lfpgic joperafjion gircuit 47 are
construc- 20 ted of AND-gate cifcuitls, sqthat}it i§ possible to obtain
two signals "G', "H' which are | pwered pl yral tijnes st a preselected timng
during one tine period of the sipnal ['A". Pl XTHEVMBOQ MENT)

Tt I

FIG. 16
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25 _ - As indicated in Fig. 17, a signal processing apparatus,
according to a sixth enbodi nent of the present invention, owns such a

di fferent arrangenent - 41 - fromthat of the signal pr{ ]
apparatus according to the first enbodi ment of the present. ﬁﬁ@é%@éﬁhﬁ
br_in .

in Fig. 1. That is, this signal procef@.gﬂ apparatus furth _
clock generating circuit 49 for 5 generating a clock "CK', and a cl ock

conbining circuit 48 for sconmbi ni ng,the signal A" outputted omthe first
out put controlling t B, wgyht | ock "CK"=2qutputted fr t he cl ock
1
generating circuit 4%“) skgnal "I". hchI ock co ng circuit
48 i s arranged by.sug‘iﬁl St eration cir l;I/L as an OR&jate circuit
and an AND-gate circet gn &z)mr ult unit forasunpresm ng = %
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hazard caused by tining shifts between the signal "A'. and the clock "CK"
while the signal "A" is conbined with the clock "CK". 1%hisSheet Has Been Replagdd

“instance, when the signal "A" is an active-high signal, tion
unit of the clock conmbining circuit 48 is arranged by an it,
so that as illustrated in the timng{ghatt of Fig. 18, s "

havi ng the same waveformas 20 that of the clock "CK" only during the

hi gh-1evel period of the signal "A" can be generated. (SEVENTH ENMBODI MENT)
As shown in Fig. 19, a signal generating apparatus, according to a seventh
enbodi nent of the 25 present inventi gn, foll ow ng different
circuit arrangenent, as conpared with tha b signal generating
apparatus indicated in Fig. 1, according :
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- 42 - the first enbodi nent of the present invention. That is, the first
out put controlling unit 50 contains a reset pulse regi steﬂ"hSShebﬂ{asBeenRTlaced

outputting a reset pulse "RP' when a predeterm ned nuneral Wﬂm’s '\Mlﬂeni
into this reset 5 pulse register 52, starts to generate t ! '
when the coincident detection pulse "d" fromthe first coincidence

detecting unit 9 is entered therein, art® c?drrpl etes to generate the signal S
"AA" when the reset pulse "RP" is outputted fromthe reset-p&hse_register

10 52. In other words, as represented in Fig. 20, the fi rﬁ'l!S(SHEEN-IAS BEEN'
controlling unit 50 of the signal generating apparatus acgordi NREPLACER! S

enbodi nent is constructed of the reset pul se register 52 ' ' -

reset pulse "RP" when "0" is witten into this reset 15 pul se register, and

al so a coinci dence detggt 'kon clear circuit 51 fogr raising the signpal "AA"
when t he =< m © o A
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coi ncj.dence det ection pul se "d" is inputted fromthe first coi nci dent

detecting unit 9 and for |owering the signal

of the signal

wi |

t he coincidence detection pul se
i nputted fromthe first coincidence detecting circuit 9,

t he signal

reset

n AAII
detection pulse "d".

in synchronismwth

now be described with reference t

"d" of qu%

FIG. 20

"AA" when thermse;ﬁed‘tﬂmﬂe&ﬂzeﬁﬁga '

timng chart of

is outputted from 20 the reset pul se register 52. Subsequen
generating apparatus according to the sevent
the active-high signél is

t he coi nci dence
detec- tion clear circuit 51 of the first output controlling unit 50 raises

- 43 - falling of the coincidence
Thereafter, when "0" is directly witten into the
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pul se.register 52 froma central processing uhif (CPU),—%he~ffsmﬂ—1ﬁﬂ?ﬁ?’—— i"

r-egi ster 52 produces the reset pulse 5 "RP" of the active-[om/s'g aéﬂk PRA
recei pt of the reset pulse "RP", the coincidence detecti ofis 51
causes the signal "AA" to fall in synchronismwth Iomering |
pulse "RP". As a result, the signal "{gy Pf the active-h

produced. 10 As a result, s é% I n the signal generating.
apparatus of this enbodi nent, raising of the signal "AA" can be controlled
by the coincidence detection pulse "d" and also | owering of the signal "AA"
can be controlled by witing a predeterm ned nuneral value (for exanple, 15
"0") into the reset pulse register 52, this signal generating apparatus my
be enpl oyed as an apparatus for periodically generating an interrupt signal
to a CPU. Wth enpl oynent of such a signal gener‘ating apparatus, the

interrupt signal to the CPU can be periodically 20 produced in response to
t he coi ncidence detection pul se.
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Furthernore, when the interrupt process is ended, the-CRUWI]l wite "0"
into the reset pulse register 52 so as to- accorrpl I sh the generatlon Ton of the
interrupt signal, so that the interruption to the CPU dais She: Hiih

( EMBODI MENT * OF W RELESS MOBI LE APPARATUS) Fig. 24 is a s

di agram for representing an arrangemenjg pé a wrel ess (r Eiﬁﬁ["g
44 - apparatus according to an enbodi rrent of the present 1 nv

wi rel ess nobil & apparatus 60 according to this enbodinment is such a radio
nobil e systemfor transmtting and receiving the signals to/froma base 5
station system 61 including a base station antenna 62, which includes an

antenna 63 receives the electro- magnetic waves transmtted fromthe base
station system

»
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' 61. The radio nobile apparatus 60 is arranged by as a reception unit
thereof, a receiver 64 for receiving a 10 signal, which is C'EhlstSMenHasa;eenRerlac

baseband signal and is transmtted fromthe base station syst
~also for extracting the baseband signal fromthe received sig L!I
~denodul ator 65 for denodul ating the extracted baseband signal to repro
a data series synchronized 15 with t he &2 station system 61; and a
channel codec unit 66 functioning as an error correction decodi ng nmeans for
executing error correction decoding operation to the reproduced data
series. The radio nobile appagatus 60 further includ a speech codec unit
67 20 functioning as an audi olQ v I ng such audi o data

when the error-correction decoded ta series responds to the audio
data; a D/A converter 68 for digit

data into an audio (voice) siQhalks
converted audi o signal as a v@ﬂéi.
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appar,atus 60 is arranged by as a transmission unit, a mcrophone 70 for——
gonverting voice into an audio (voice) signal; an AJE)CO@Mgﬁkghag

for ;
anal og-to-digital - - 45 - converting the converted audi : T ced -
audi o data; the speech codec unit 67 functioning also as iﬂm&ﬂﬂﬂ ’ng
means for encoding the converted audio_éﬁ?éﬁ and the chan T 66

functioning also as an 5 error correction encodi ng neans for
error-correction encodi ng the encoded audi o data. This radio nobile
apparatus 60 further includes a nodulator 72 for nodul ating the

error-correction encoded audio d with a transm ssion carrier; and a
transmtter 74 for 10 transfgityji t he dul ated audi o datja to the base
station apparatus 61. FurthefTo 45 he rfdi o nopile
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“apparatus 60 is constructed of as a control unit, a signal generating
apparatus 74 for generating timng signals used to performthe signa
transmtting/ 15 receiving operation of the radi o nobil e
central processi ' controlling the sig : T H,

~transmtting/ rec&‘sﬁé\%ﬁ 8;&3@% PIZ)S?L%U&Ehe radi o nmobi |l e appgrat u_sB‘B!lACEAbS
menory 76 for storing therein command data and control data uSet—te
central 20 prpc‘%‘@ﬁg&mﬁ%mﬁ%"ﬂ WIRESESSMOBHE BYSRENM INCAUDING: THID GAME
descri bed si.gnal generating apparatus 74 owns a simlar arrangenent to that
of one of the above-expl ai ned signal generating apparatuses according to

the first to seventh enbodi nents of the present invention. 25
In Fig. 25, there is shown an exanple of a frame structure defined between

the base station system 6B HkFn2legeasratingi Appepptnat genevatesofeers of

reception timng signals "RTLl", "RT2" generated by the . L.

sets of signals whose rising timing and falling timing

a

EEN

are controlled. One signals among the four signals is
produced by employing a first sequence control unit, a
first coincidence detecting unit a second coincidence
detecting unit, and a first output controlling unit. A
timer increments a count value in response to a timer
increment signal to produce a timer output value. The
first sequence controlling unit produces two correction
values obtained by correcting the timer output value
inputted from the timer. The first coincidence detect-
ing unit outputs a coincidence detection pulse when the
correction value inputted from the first sequence
control unit is coincident with the internally set set
value. The second coincidence detecting unit outputs
another coincidence detection pulse when the correction
value inputted from the first sequence control unit is
coincident with the internally set set value. The first
output controlling unit controls the rising timing of
the signal in response to the coincidence detection
pulse inputted from the first é;incidence detecting
unit, and also controls the falling timing of the signal
in response to another coincidence detection pulse

~ inputted from said second coincidence detecting unit.

Fig. 1 to accompany abstract when published )
This Sheet Has Been Rzilaced




£ 3
- 46 - signal generating apparatus 74, and two sets of trans- m ssion
timng signals "TT1", "TT2". Referring nowto Fig. 25, operations of the
signal generating apparatus 74 enployed in the radi o nobile apparatus 60
will be 5 described. In the frame structure shown in Fig.. 25, a single TDVA
(Time Division Multiple Access) frame is constructed of eight tinme slots
"TSO' to "TS7". Anong them the tine sl12?1"TSO' Is used as a reception
time 10 slot of the radi o nobile apparat 60, whereas the tine slot "TS3"
is used as a transnission tinme slot of the radi o nobil e Relacemant Sibet! N
such a frame structure, both the transmtting operation ZuRébtlyr 996 Vi ng

operation of the radi-'o, bile apparatus 60 are cagried 15 out in the tine
di vi si onal manner . Thétrsﬂgnal @ | ' 0, N~ 1
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generating apparatus 74 generates the reception timng signals "RT1", "RT2"
at a timng |located near the reception tine slot, which will then be
supplied to the receiver 64 and the denodul ator 65, and al so generates 20
the transmssion timng signals "TT1", "TT2" at a timng |ocated near the
transm ssion tine slot, which wll the 1supplied to the nodul ator 72 and
the transmtter 73. Even when the timngs of the reception tine slot/
transmission tinme slot are varied, both the recepti on 25RepiagemgnisSheetl s
"RT1", "RT2" and the transmission timng signals "TT1", Z2THgbrugryls
generated at proper timngs in accordagbtqgtr1 he operations as previously
explained in the signal generating apparatudsés-accordi ng - 47 - to the
first to seventh enbodi nents of the present
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val ue inputted fromsaid tinmer to produce a correction val ue; coincidence
detecting neans into which a predetermined set value is set, for outputting
a coi nci dence detection pul se when said correction value inputted fromsaid
control neans is coincident with said set value; and output control mneans
for controlling the generation starting timng and the generation ending
timng of said signal in response to said coincidence detection pul se

i nputted from said coi nci dence detecting/egans. 2. A si gnal
generating apparatus as clainmed in claim1l wherein: said control neans

i ncl udes first and second correction neans for produci n%egﬁipgqlenat &&cond
correction values different fromeach other by correcting SRt r out put

val ue;
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and second correction values inputted
means
based on the

and said output control

- 49 -

respectively;

sai d coi nci dence detecting neans outputs said coincidence detection pul ses
nmeans,

controls the generation starting timng of said signal

corresponding to said first

fromsaid contro

(%]
go | 8. &
a2 INQ ONILDIL3G] 1~~~ *“Nh I68INGD s 2
%Mh TNal ol 3ON3GIONIOD b 3ON3ANO3S GNOJ3S | = B
58303 ONITIONLRGD |- HLHOI o= | 21 8
o Hisnod= JINA eNioaIIa ONITIONINOD| | (= s
o BESGAVNOIS . 3ON3AIINI0D NOILISOd ONIONI [ | =310
S e < 0z L RXISTG) 1t 2onanoss aNodashk | | =
(@] 1457 N~
>
O g= TINN ONILO3L3q “ (1
FE ol e | _
CESET—T N ORatho bl onrTIouINoa| | |
T OT m_..bua.._qzu_m, QUIHL| LINN ONILO313d |  INOLLISOd ONILHVLS _
°20 | 3ON3ADNIOD | NOLLYHaNID %77
GZ85 g 6l HLdldfe, | []|30N3N03S ONOJ3S |G |“
oo T © - b e — — — —— —
e N SNEGoNI00 [y [ T IIND TI0MINOY ]
S o500 on JJO&F._LWM 6 HLYNO4 3JON3ND3S 1Syid _
50D ONI L . 1INN
SR= ks 1INN__ONLLO3L 1
5 5o w L0100t 123130 ONITIOH¥LINOD| |
25— "GIYNIIS ANOO3S| 3ONIQIONIOD |=e—b NOILISOd ONION3=— | L " qvNoIs
8557 wi gl “ $ aNO23S 1 _ mozux%upmqm_mm?%wj _ 13534 Y3WILL
556 0 1IN0 ONILD3 130 | 48 M
°° e ] | 5[ FONFAINIOO = | _ A op _
T R ONITI08.LNOD dqalbLliy '} | N | 2 I ¢
555507 NS e onmoaiza) | | now S DOHNGZ | ][] Amn oni
2~ FAYNOIS 1Sdid _ [ NOI ._.<muzmo.AL|\.?.Jq_om.rzou A{43NWIL
JON3AIDNIOD D
cCODV O ) P loo ONAS
622284 )1 15414 3N3N03S ISHEf |
5500 6 b — ——_— _F —J
886°TS G- TYNOIS
S ) - e
22’003 ] ‘914 LINIW3¥ONI H3WIL
TsS0_EQ
Q.. 3>30®
L C - O
O.— ®© — O
c - C c
O un L OT.—
T .- C e O -
OLC DO o —
cC o QSO
—_— 0 - QO C
o .m oOCo
(&) ~— 0. D



claim?2 wherein: said first correction neans includes: a first register for
storing a first predeterm ned other set value; and a first subtracter for
subtracting said first predeterm ned other set value, which is inputted
fromsaid first register, fromsaid timer output value which is inputted
fromsaid tinmer to produce said first correction value; and said second
correction neans includes: a second regygper for storing a second
predet erm ned other set value; and a second subtracter I.hg -sai d
second predeterm ned ot her set value, which is inputtedkglaééht?érlrt cet

. ned chis 1l édthary! fhggecond
register, fromsaid tiner output valu$grt;ﬁlef |nputtea froﬁ?gal timer to

produce said second
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correction val ue. 4. A signal generating apparatus as clained in
claim2 or claim3 wherein said second correction neans receives as an

i nput val ue the output value of said first correction neans. 5. A
signal generating apparatus as clainmed in claim1, further conprising:
synchroni zation control neans for resetting a count value of said tinmer in
order that the count value of said tinmergpgysynchronized with an external
condition. 6. A signal generating apparatus as clainmed in claim1l

* wherein: said signal generating apparatus further conprRepacemenplSheatity of -
said control nmeans and said coinci dence detecting neans2 Eghguary 1996

FIG. 10
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a set-value supply register for supplying said predeterm ned set val ue; and
when said correction value inputted from correspondi ng one of said plural
control neans is coincident with said set value inputted fromsaid set-

val ue supply register, each of said coincidence detecting nmeans outputs a

coi nci dence detection pul se. 7. A signal generating apparatus as
claimed in claiml1l wherein: said signal 98 erating apparatus further
conpri ses: - 51 - aplurality of saia 0

ut put control nqans; and logic
operation neans for performing a | ogic operation of si gg%g%ieu(gl?f'h &Y from
nore than two eoruaty
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arbitrary output control neans anong said plural output control neans. 8.
A signal generating apparatus as clainmed in claim1l, further conprising:
cl ock generating nmeans for generating a clock signal; and clock |ogic
operation neans for performng a | ogic operation between the signal
outputted fromsaid output control nmeans and said clock signal outputted
fromsaid cl ock generating neans. 9. 10/21A signal generating apparatus
as clainmed in claim1 wherein: said output control nean |ncluq§sgﬁmEeset
pul se register for outputting a reset pulse when a predgfdf mer al
value is witten; starts to generate said signal when said col ence
detecti on pul se is inputted from said coinci dence detecting neans, and

FIG. 13
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and

base station system and for extracting
oduce a data series

or r d¥eplas

denodul ati ng nmeans for

to repr

whi ch contains a baseband signal

193l

A wirel ess nobile apparatus for
denodul ati ng said extracted baseband signa

when said reset pulse is outputted from
to/froma base station system conprising:

10.
receiving a signa

- 52 -
fromthe received

conpl etes to generate said signa
receiving a signa

said reset pulse register.
synchroni zed with sai d base station system error ¢
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t he baseband si gna
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audi o decodi ng neans for decodi ng audi o data when said error-correction
decoded data series is such audio data; digital-to-anal og converting neans
for digital-to-anal og-converting said decoded audio data into an audi o
signal; speaker neans for outputting said converted audi o signal as voice;
a m crophone for converting voice into an audi o signal; analog-to-digital
converting neans for anal og- to-digitalgﬁgfverting sai d converted audio
signal into audio data; audio coding ne or coding said converted audio
data; error correction coding neans for error- correctiRgplacsgient) Sheed coded
audi o data; nodul ati ng nmeans for nodul ating said error-2 February 1996
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correction coded audio data with a transm ssion carrier; transmtting nmeans
for transmtting said nodul ated audio data to said base station system

-53- signal generating neans for generating a timng signal used to a
transmtting/receiving operation of said wireless nobile apparatus; a
central processing unit for controlling the transmtting/receiving
operation of said wreless nobile appargtgq and a nenory for storing
command data and control data used to said central proc unl

wherein: said signal generating neans. is such a signal §§§§,é& 5ns for
generating a signal whose generation ﬁtartlng timng an ener t|on endi ng
timng

FIG. 16
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conprising: a timer for producing a timer output value by
coi nci dence detecting nmeans into which

nmeans for correcting said tinmer output value inputted from said

I ncrenmenting or decrenenting a count value in response to a clock signal;

cont rol
timer to produce a correction val ue;

“are controll ed:;

-3 FEB 1996
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- 54- 11. A wireless nobile apparatus as clainmed in claim10 wherein:
said control neans includes first and second correction neans for producing
first and.second correction values different from each other by correcting
said timer output value; said coincidence detecting neans outputs said

coi nci dence detection pul ses corresponding to said first and second
correction values inputted from said cdsyesel neans, respectively; and said
out put control neans controls the generation starting timng of said signal
based on the coincidence detection pul se correspondi ng Replaggment; Shaet
correction value which is inputted fromsaid coinci dencé %%F@Eyiﬁﬁ6neans,
and al so controls the generation endi ng

FIG. 18
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based upon the coinci dence detection pul se

A wirel ess nobil e apparatus as

said first correction neans incl udes:

12.

a first

corresponding to said second correction value which is inputted from said

coi nci dence detecting neans.
claimed in claim11l wherein

tinihg of said signa
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a second register for storing a second predeterm ned other set value; and a
second subtracter for subtracting said second predeterm ned ot her set

value, which is inputted fromsaid second register, fromsaid tinmer output
val ue which is inputted fromsaid tiner to produce said second correction
val ue. 13. A wireless nobile apparatus as clainmed in claim21l or
claim 12 wherein said second correction 1 FRENS recelves as an |nput val ue

t he out put value of said first correctlon nmeans. cement hee
nobi | e apparatus as clained inm claim 10, further conprl égnn 1996,
synchroni.zation control means for resetting a count val de' of “adi & tiner in
order that the count value of said timer is synchronized with an externa

condition. 15. A wirel ess nobile apparatus as clainmed in
T T T T 1 ,-30
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claim 10 wherein: said wireless nobile apparatus further conprises: a
plurality of said control nmeans and sai d coi nci dence detecting neans; and a
set-val ue supply register for supplying said predeterm ned set val ue; and
when said correction value inputted from - 56 - correspondi ng one of
said plural control neans is coincident wth said set value inputted from
said set- value supply register, each fg/GZSIai d coincidence detecting nmeans
out puts a coincidence detection pulse. 1 A Wi re&eﬁa%emgm sBeet
apparatus as clainmed in claimZ10 wherein: 2 February 1996
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said wirel ess nobile apparatus further conprises: a plurality of said

out put control neans; and | ogic operation neans for performng a |logic
operation of signals outputted fromnore than two arbitrary output control
means anong said plural output control means. 17. A wirel ess nobile
apparatus as claimed in claim10, further conprising: clock generating
means for generating a clock signal; anmd/dtock | ogic operation neans for
performing a | ogic operation between the signal outputRepla¢emsantsShegt out put
control means and said clock signal outputted from sai @ EebseygE¥98r at i ng
means. 18. A wireless nobile apparatus as clainmed in claim10
wherein: said output control neans includes a reset
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1

pul se register for outputting a reset pul se when a predeterm ned nuneral
value is witten; starts to generate said signal when said coincidence
detection pulse is inputted fromsaid 57 coi nci dence detecting neans;
and conpl etes to generate said signal when said reset pulse is outputted
fromsaid reset pul se register.
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ABSTRACT OF THE DISCLOSURE Replacement Sheet
2 February 1996

TITLE OF INVENTION:  SIGNAL GENERATOR AND WIRELESS MOBILE
SYSTEM INCLUDING THE SAME

A signal generating apparatus generates four signals whose
rising and falling timing are controlled. A timer increments a count value in
response to a timer increment signal to produce a timer output value. A first
sequence controlling unit produces two correction values obtained by
correcting the timer output value. A first coincidence detecting unit outputs
a coincidence detection pulse when one of the correction values is
coincident With an infernally set set-value. A second coincidence detecting
unit outputs another coincidence detection pulse when the other c_orrection
value is coincident with another internally set set-value. A first output
controlling unit.controls the rising timing of one signal of the four signals in
response to the coincidence detection pulse, and also controls the falling
timing of the one signal in response to the another coincidence detection

pulse. A&

Fig. 1 to accompany abstract when published.




