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.1.\/ “. CLOCK SUPPLY SYSTEM REAL- TI ME CLOCK MODULE, A ‘_rl_Pc;ls

AND CLOCK GENERATOR The present invention relates to a clock supply
system for electronic devices, e.g. conputers, that require a variety of
operating cl ock signals of. dlfferent frequencies. The inven- tion also
‘relates to a clock generator and a real-ti#&e clock nmodul e suitable for such
cloqk supply system Fig. 8 shows one type of a conventional clock supply
system for-a conputer. The computer shown in Fig. 8 conprises seve- ra
units like a CPU unit 102, an FDD (floppy disk drive)/HDD (hard.disk drive)
unit 103, a bus control unit 104, a VGA (video graphics array) unit, a
keyboard unit and others. A pIuraIity of quartz oscillators 101 are

provided, i.e. each idag ﬁn N R BRI H FMIO SELOER 6D its own to
receive the ‘required I ng srgnal or_signals. Int prior art,
each quartz oscillator includes aéﬁpcgﬁgﬁgegﬁgggﬁgggand a quartz resonator.
Thi s i nposes consi derabl e cost and size |imtations on products using this
system_
The present invention relates to a clock supply system for
electronic devices, e.g. computers, that require a variety of
operating clock signals of different frequencies. The inven-

tion also‘relates to a clock generator and a real-time clock
module suitable for such clock supply system.

_Fig. 8 shows one type of a conventional clock supply system
for a computer. The computer shown in Fig. 8 comprises seve-
ral units like a CPU unit 102, an FDD (floppy disk drive) /HDD
(hard disk;drive) unit 103, a bus control unit 104, a VGA
(video graphics array) unit, a keyboard unit and others. A
plurality of quartz 6scillators 101 are provided, i.e. each
unit has at least one quartz oscillator for 'its own to
receive the required operating clock signal or signals. In
this prior.art,'eaéh quartz oscillator includes a CMOS-type
IC chip and a quartz resonator.. This imposes considerable '
cost and size limitations on’ products using this system.
Eurther, at least some of the individual quartz oscillators

-;héve to generate high frequency operating clock signals; They

gféquire AT-cut quartz resonators which are expensive, espe-

. cially in the high frequency range from 40 MHz to 80 MHz.

E;g. 9 shows another type of a conventional clock supply
. system used in a 'computer. Except for the clock supply
system, the computer shown in Fig. 9 has the same structure
as that of Fig. 8 and the same reference numerals ére used to
denote the same units. In the clock supply system of Fig. 9 a
multi-output clock generator 105 is used to generate the
various operating clock signals required for the individual
units of the computer. Clock generator 105 comprises a quartz
oscillator having a quartz resonator 106, and several PLL
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Fyrther, at |east some of the individual quartz oscillators have to
geherate high frequency operating clock signals. They require AT-cut quartz
resonat ors which are expensive, espe- cially in the high frequency range
from40 MHz to 80 MHz. Fig. 9 shows another type of a conventional clock
supply systemused in a conputer. Except for the clock supply system
the conmputer shown in Fig. 9 has the sane structure as that of Fig. 8 and
. the sane reference nunerals are used to denote the sanme units. In the clock
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generator 103 & fnd Mot Hed Lo £ 20Hadlib6a3! uh?8B and at least some
of these lines may extend over a substantial distance.
Because of the high frequencies of the operating clock
signals transmitted via these clock lines, EMI (electromagne-
tic interference) noise is generated which propagates over
the whole circuit board forming the computer system and pc;s-
sibly even to the outside of the computer. This noise causes
phase-shifted clocks and impulse clocks to enter the phase
comparators of the PLL circuits included in the clock genera-
tor 105. This in turn degrades the purity (the C (carrier)/N
(noise) ratio) of signals that are output from the voltage
controlled oscillator contained in each PLL circuit. It also
causes waveform fluctuations known as phase jitter. Another
problem is that PLL circuits may become unlocked.

JP-A-4-140812 discloses a clock supply system as shown in
Fig. 10. 122, 123, 124 and 125 in Fig. 10 are semiconductor
ICs that make up a computer for instance and that are connec-
ted with each other via a bus 120. In this prior art each of
the ICs 122 to 125 contains its own PLL circuit 126 which are
centrally supplied with a base clock from a clock generator
121. In this prior art, since the PLL circuits form an inte-
gral part of the individual semiconductor ICs, the frequency
of the operating clocks for the CPU, memory, I/O controllers
etc. of the computer is fixed. Every change in the operating
frequency requires creation of a new semiconductor IC. Fur-
ther, because the PLL circuits are formed inside each semi-
conductor IC, the operating clock generated by such a PLL
circuit can be used within the IC only, that contains the PLL
circuit. Furthermore, at higher frequency operating clocks,
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ofx the'se lines nay extend over a substantial distance. Because of the high
frequenci es of the operating clock signals transmtted via these clock
lines, EM (electromagne- tic interference) noise is generated which
propagat es-over the whole circuit board formng the conputer system and
pos- sibly even to the outside of the conp%ter Thi s noi se causes
‘phase-shifted clocks and i npul se clocks to enter the phase conparators of
the PLL circuits included in the clock genera- tor 105. This in turn
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operating cloCk generated by such a PLL circuit can be used within the IC

only, that contains the PLL circuit. Furthernore, at higher frequency
operating checks an object of the present invention to solve the above

problems inherent in the prior art and to provide a clock
supply system that does not require a plurality of individual
quartz oscillators, outputs and distributes operating clock
signals of high signal purity and provides for a high flexi-
bility as regards the change of operating frequencies.

Another object of the present invention is to provide a low-
cost, small-sized clock generator module and a low-cost,
small-sized real-time clock module suitable for such clock
supply system.

These objects are achieved with a clock supply system, a
clock generator and a real-time clock module, respec__tively,
as claimed. '

Preferred embodiments of the invention are subject matter of
the dependent claims.

According to the present invention, a common low frequency
base clock signal is output from either a real-time clock
module or a clock generator to the entire system of an elec-
tronic device, for instance a computer including a CPU unit,
FDD/HDD unit, bus control unit and VGA unit, in a stable man-
ner. This permits the start up of the entire electronic
device/computer in a stable, accurate manner.
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3, the heat generation in the PLL circuits poses a significant problem
whi ch requires heat dissipation neasures for the respective ICs to be
adapted to the additional heat generated by the PLL circuit. This in turn
i ncreases the costs. As shown in Fig. 8 and 10, the conventional systens
require a separate reset signal generator #o ensure that the timing of the
generation of reset signals nmatches the timng of the entire system This
requi res conplex and expensive timng adjustnents for the reset signal
gener at or. It is an object of the present invention to solve the above
probl ens inherent in the prior art and to provide a_clock supply system
t hat does ndUIRRR . éo%pwmathgyrgqumgdvgaﬁm cdeskt sighal i/ & slowufpars
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stable supply of operating clock signals. The extremely low
level of electromagnetic radiation to the outside keeps noise
insulation measures simple, and this facilitates efforts to
achieve size reductions in , for instance, a computer. .

\
As a further advantage, only one piezoelectric resonator for
the entire system is required, and this resonator can be an
inexpensive, low-frequency resonator (e.g., 32.768 KHz). This
reduces the overall cost of the system, reduces the packing
density of circuit board and other components, and thus

enhances the flexibility in mount layout.

Further, all frequency synthesizers containing PLL circuits
and used for the purposes of the present invention can use
common IC chips. Those IC chips can be small and inexpensive.
Also, ‘the frequency synthesizers containing PLL circuits can
be controlled from outside on a common basis. This enhances
the general applicability and greatly si'mplifies the configu-
ration of the syétem incorporating these freqhency synthesi-
zers. The frequency synthesizer is positioned so that the
length of the signal line from the frequency synthesizer to
the unit (CPU, etc) is shorter than that of the signal line
from the low-frequency clock generator to the frequency
synthesizer.

According to the invention, the base clock signal that is
input into the PLL circuits can be of a low-frequency variety
(e.g., 32.768 KHz). Compared to conventional oscillator cir-
cuits that output clock signals in the 10 MHz range, this
reduces the oscillation power consumption approximately in
proportion to the required frequency. This results in an



cl‘ock generator and a real-time clock nodul e, respectively, as clained.
Preferred embodi nents of the invention are subject matter of the dependent
cl ai ns. According to the present invention, a common | ow frequency base
clock signal is output fromeither a real-time clock nodule or a clock
generator to the entire systemof an elec-5tronic device, for instance a
conputer including a CPU unit, FDD/HDD unit, bus control unit and VGA unit
in a stable man- ner. This permits the start up of the entire electronic
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of high reliability.

Further, by designing the drive voltage for the PLL circuit
in the 3V - 5V range, instead of relying on the voltage of
the output line for the base clock signal, frequency synthé-
sizers containing PLL circuits using the same components can
use the drive voltages provided for operation of various
units of the electronic device. Compared with the conventio-
nal piezoelectric oscillator that required the creation of a
"new IC chip for each drive voltage, this significantly redu-
ces the system's delivery lead-time and dévelopmental costs.
Thus, this easily accommodates the systems that contain both
3V and S5V devices.

Also, because the I/O pins for frequency synthesizers contai-
ning PLL circuits can all be common, circuit board inter-
‘connections for different units can be provided on a common
basis. This substantially reduces the amount of required
design work.

The frequency synthesizers containing PLL circuits according
to the present invention can be fabricated as standard compo-
nents. Compared with conventional piezoeléctric oscillators
and multi-output clock generators that can be manufactured
only after the desired output frequency is determined, the
new frequency synthesizers substantially reduce fabrication
lead-time.

Whereas in conventional multi-output clock generators a
single difference in the system's frequency requires a change
in the IC chips for the generator, the frequency synthesizers
containing PLL circuits of this invention are capable of pro-



i gsul ation neasures sinple, and this facilitates efforts to achieve size
reductions in , for instance, a computer. As a further advantage, only
one piezoelectric resonator for the entire systemis required, and this
resonator can be an inexpensive, |owfrequency resonator (e.g., 32.768
KHz) . This reduces the overall cost of the6system reduces the packing
density of circuit board and ot her conponents, and thus enhances the
flexibility in nount |ayout. Further, all frequency synthesizers
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the frequency synthesizer is possible.

Oordinary computers employ a 32.768 kHz clock for refreshing
the image memory in a stand-by state. Where, according to the
preferred embodiment of the present invention, 32.768 kHz is
used as the frequency of the base clock signal, the base
clock signal can be input directly into a VGA unit for this
purpose and no separate oscillator or other means for genera-
ting such 32.768 kHz clock is required. This permits a
further cost reduction. '

By using the clock supply system according to the invention,
it is possible to achieve cost reductions, power reductions,
and down-sizing in computers and electronic devices that
require multip}e operating clock signals.

According to an embodiment of the invention, in cases where
reset signals for, for instance, a CPU are required, by
employing a delay circuit for generating a reset signal after
a certain delay time from the power-up time during the start-
up of the entire system, it is possible to achieve accurate,
reliable system startup for high-speed operations.

Further, in an embodiment of the invention where the baser
¢clock signal is supplied to the entire system as a low-fre-
quency signal and only during operation of the electronic
device, there is a reduction in ﬁower consumption, and this
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5z- extrenely | ow power consunpti on, and hel ps to reduce the electric
consunption of the entire system Further, the redu- ced power consunption
during oscillation reduces the anount of heat generation in the |IC chip.
-This permts the provision of PLL circuit-containing frequency synthesizers
and systens of high reliability. -.Further7 by designing the drive voltage
for the PLL circuit in the 3V - 5V range, instead of relying on the voltage
of the output line for the base clock signal, frequency synthe- si zers
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Al'so, because the I/O pins for frequency synthesizers contai- ning PLL

circuits can all be common, circuit board, inter- connections for_dj ffere,nt
units can bEmBPaimgaEsHonof dhmoRrBSENE. imyentien: sl P§ r ¢fe 1n

amount -of rgethiedpeauwdwitl keference to the drawings, in which:

Fig. 1 is a block diagram of a computer employing a first
embodiment of the clock supply system and the real-
time clock module according to the present invention,

Fig. 2 is a block diagram of a computer illustrating another
embodiment of the present invention,

Fig. 3 is a functional block diagram showing a frequency
synthesizer containing a PLL circuit, used in the
present invention,

Fig. 4 1is a functional block diagram showing another embodi-
ment of a frequency synthesizer containing a PLL cir-
cuit used in the present invention,

Fig. 5 is a structural diagram showing an embodiment of a
frequency synthesizer containing a PLL circuit used
in the present invention,

Fig. 6 is an output frequency table for explaining an
embodiment of a frequency synthesizer used in the
present invention,

Fig. 7 is a structural diagram showing another embodiment. of
a frequency synthesizer containing a PLL circuit used
in the present invention,

Fig. 8 is block diagram illustrating a prior art clock
supply systen,
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The frequency synthesizers containing PLL circuits according to the present
I nf'vention can be fabricated as standard conpo- nents. Conpared with
conventional piezoelectric oscillators and nulti-output clock generators

t hat can be- manufactured only after the desired output frequency:is

det erm ned, the new frequency synthesizers8substantially reduce fabrication
| ead-ti ne. Whereas in conventitonal multi-output clock generators a single
difference in the systemis frequency requires a change in the I C chips for
t he generator, the frequency synthesizers containing PLL circuits of this

I nvention are capabl e of pro-
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Thi's enhances the geyi Hpg flexibility in system design.
& SRl Hetel, hy oper :

| f any ot her frequenm es r'equenci es for any operating clock
signal can be obtained by nodi fying the masks for the A interconnections

for the I1C gigd- 10 is a block diagram illustrating still another prior
art clock supply system. '

In the following various embodiments of the present invention
will be explained with reference to a computer as the elec-
tronic device to be supplied with various operating clock
signals of different frequencies. It should be understood,
however, that a computer is taken as a example only and.that
the present invention may be applied to other electronic
devices having similar demands, as well.

A clock supply system according to the present invention
employs a clock generator module or a clock generator forming
part of a real-time clock module. In each case the clock
generator includes an oscillator circuit which employs a
quartz resonator as a frequency normal. For the purpose of
the present invention a real-time clock module refers to a
module that keeps time and/or calendar information necessary
for the operation of computers or similar electronic devices.
In the present invention, the clock signal generated by the
clock generator is provided as a base clock signal to each of
plural frequency synthesizers each containing at least one
PLL circuit and each being separate from but associated with
one or more units of the electronic device, i.e. the computer
in the following embodiments.

The frequency of the base clock signal from the clock genera-
tor is set to be less than or equal to a system frequency
required by the electronic device in which the clock supply
system is used. Preferably, this frequency is a few MHz, or
even less than 100 kHz. The reason for this restriction is
that a frequency exceeding this range increases the amount of
current consumed by the system. Another reason is that, since



Fyrt her, because the frequency synthesizer containing PLL circuits do not
need to contain a built-in piezoelectric resonator, a further reduction in
the size and thickness of the frequency synthesizer is possible. Ordi nary
conputers enploy a 32.768 kHz clock for refreshing the image nmenory in a
stand-by state. Were, aecording to the preferred enbodi nent of 'the present
I nvention, 32.768 kHz is used as the frequency of the base cl ock signal,

t he base clock signal can be input directly into a VGA unit for this
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an enbodi nent 0 e i nvention ere the base clock signal 7s supplie

the entire syk®enand galendarecin§QERA¥iongnal and only during operation of
the el ectronic device, there is a reduction in power consunption, and this

Referring to Fig. 1 there is shown a block diagram of a com-
puter 4 illustrating a first embodiment of the clock supply
system according to the present invention. Fig. 1 also shows
one embodiment of the real-time clock module according to the
invention.

The computer comprises a CPU unit 5, an FDD/HbD unit 6, a bus
control unit 7, a communication unit 8, a VGA unit 9 and a
keyboard unit 10. The real-time module 2 is comprised of a
clock generator section 2a and an RTC section 2b. The RTC
section 2b is a circuit that measures time and/or calendar
information based on a clock signal produced by the clock
generator section 2a. A base clock signal output from an out-
put terminal 3 of the clock generator section 2a is supplied
via a corresponding wiring on the circuit board mounting the
individual units of the computer 4 to each of a plurality of
frequency synthesizers 11, 12, 13a, 13b, 14, 15a, 15b and 16.
Each frequency synthesizer includes at least one PLL circuit
(therefore, they are denoted "PLL" in the figure). In this
embodiment, the base clock signal is a 32.768 kHz clock gene-
rated by means of a built-in quartsz resonator 1 that oscilla-
tes at the frequency of 32.768 kHz which, as mentioned above,
is the frequency commonly used for clocks. As shown in Fig.
1, the frequency synthesizers 11, 12, 13a, 13b, 14, 15a, 15b
and 16 are connected to CPU unit S5, the FDD/HDD unit 6, the
bus control unit 7, the communication unit 8, the VGA unit 9
and the keyboard unit 10, respectively. The frequency of the
base clock signal input into the frequency synthesizers is



7z- prolongs the [ife time of a back-up battery. This is because the signal
line transmtting a base clock signal inevitably has a capacitance, and the
power of the back-up.battery is consuned g{ t he capacitance. Enbodi nment s
of the present invention wll be explaine n detail below with reference
to the drawi ngs, in which: Fig. 1 is a block diagram of a conputer
enploying a first enbodi ment of the clock supply system and the
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frequencies are produced and output by frequency synthesizer
11. Similarly, the frequency required for the FDD/HDD unit 6
is 24 MHz, which is produced and output by frequency synthe-
sizer 12. The frequencies required for the bus control unit 7
are 16 MHz and 14.318 MHz, which are produced and output by
frequency synthesizers 13a and 13b. The frequencies required
for the communication unit 8, the VGA unit 9 and keyboai:'d
unit 10 are produced and output by frequency synthesizers 14,
15a, 15b and 16.

Thus, the 32.768 kHz base clock sigrial is frequency-converted
to the 1.843 MHz - 80 MHz range by the frequency synthesi-
zers. The 32.768 kHz clock frequency of the quartz resonator
1 is also utilized as a reference clock signal for the VGA
unit 9 and other components.

Although in the present embodiment the quartz resonator 1 is
built into the real-time clock module 2, the quartz resonator
1 may also be a separate component mounted externally and
connected to the real-time clock module 2.

The clock generator section 2a of the real-time clock module
2 is composed of: a voltage detector circuit 203, an oscilla-
tor circuit 204, a switching circuit 205 and, if required, a
frequency multiplier/divider circuit 206. Circuit 206 (shown
in dotted 1lines in the figure) may be provided to either
divide or multiply the oscillation frequency' generated by the
oscillator circuit 204 if this frequency differs from the one
desired for the base clock signal. Circuit 206 may also be
provided simply as a buffer amplifier. The oscillator circuit
204 oscillates the quartz resonator 1 connected to it. The
voltage detector circuit 203 'is connected to both, a main
power source VDD 202 and a back-up battery 201, and compares



ment of a frequency synthesizer containing a PLL cir- cuit used in

t he present invention, Fig. 5 is a structural diagram show ng an

enbodi mrent of a frequency synthesizer containing a PLL circuit used
in the present invention, Fig. 6 is an output frequency table for
expl ai ni ng an enbodi mrent of a frequdncy synthesizer used in the
present invention, Fig. 7 is a structural diagram show ng anot her

enbodi nment of a frequency synthesizer containing a PLL circuit used

art cl ock
Fig. 9is adm(nutpuagsagnmnlﬁnmmlthg aodthge pletmcton circuit 203, the

switching circuit 205 either supplies or interrupts the out-
put signal from oscillator circuit 204 to output terminal 3
or, if provided, the frequency multiplier/divider circuit
206.

in the present |nv3nt|on £%$d gylghgg30§wd'aga%¥‘%Lh%%%%%twgﬁéhéﬁéé’on

In order to maintain its time and/or calendar keeping func-
tion, the real-time clock module 2 must be continuously powe-
red and supplied with the accurate frequency signal from the
oscillator circuit 204. For this reason the real-time clock
module 2, at least the oscillator circuit 204 and the RTC
section 2b are backed-up by means of the back-up battery 201.
During back-up operation the base clock signal is not
supplied to any of the frequency synthesizers 11 through 16
in order to conserve the power of the battery 201. This func-
tion is achieved by means of the switching circuit 205 con-
trolled by the voltage detector circuit 203 when the latter
detects that the battery voltage is higher than the voltage
of the main power supply 202. Therefore, during the back-up
operation the power consumption of the real-time clock module
2 remains extremely low with a current flow of only 0.3 to
0.4 pA. When the main power source 202 for the CPU unit 5 and
the other units of the computer 4 is turned on, its vbltage
rises from zero to a required level. When the voltage of the
main power source 202 becomes equal to or exceeds the voltage
of the battery 201 or a predetermined voltage, the voltage
detector circuit 203 outputs a control signal to activate the
switching circuit 205. As a result, the clock signal output
from the oscillator 204 is supplied as a base clock signal to
the circuit board through the output terminal 3. The prede-
termined voltage is set by a zener diode. It may also be set
by a battery voltage multiplied by a constant value.

As shown in Fig. 1, an operating clock signal output from any
of the frequency synthesizers can be applied to one or more
units of the computer, as required. In the embodiment shown



c}ock supply system and Fig. 10 is a block diagramillustrating stil
anot her prior art clock supply system - In the follow ng various
enbodi ments of the present invention will be explained with reference to a
conputer as the elec- tronic device to be supplied with various operating
clock signals of different frequencies. If2should be understood, "however
that a conputer is taken as a exanple only and that the present invention
may be applied to other electronic devices having siml|ar demands, as well.
A clock supply system according to the present invention enploys a clock
generator midulBigy B tFoir pereikilsr FernilRGLARCE.ofto; udRuY: 3 CUMpR 16
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rating frequencies, a frequency 519 esizer may also include
one or more frequency dividers to generate operating frequen-
cies by dividing the output frequency of a PLL circuit. By
commonly providing one or more operating clock signals from
one frequency synthesizer to plural units each frequency syn-
thesizer needs only to have a minimum number of PLL circuits
and/or frequency dividers thereby contributing to cost and

size reduction.

According to the above configuration, a base clock signal of
a low frequency generated by a single quartz oscillator is
supplied to the entire computer system and only during compu-
ter operation. The result is a low power consumption. Fur-
ther, because adjacent units of the computer can commonly use
an operating clock signal generated by one of the frequency
synthesizers, the configuration allows the total number of
frequency synthesizers to be reduced to a minimum. This fea-
ture permits considerable system size and cost reductions. As
indicated in Fig. 1, each frequendy ‘synthesizer can be and
preferably is arranged on the circuit board in the vicinity
of the unit or units it is to supply with operating clock
signals. Thus, only short operating clock signal transmission
lines are required for connection between the frequency syn-
thesizers and the units of the computer and it is only the
base clock signal having a relatively low frequency which may
need to be transmitted through a longer distribution wire on
the circuit board. As a result of this configuration, the
‘prior art problem of EMI noise does not occur.



systenals used. Preferably, this frequency is a few MHz, or even |ess than
100 kHz. The reason for this restriction is that a frequency exceeding this
range i ncreases the anount of current consuned by the system Anot her
reason i s that, since 9 this base

cl ock signal has to be supplied to plural isequency synt hesi zers, even if "’
t he di stance between the cl ock genera- tor and a respective frequency

synt hesi zer on the circuit board is relatively |ong, because of the | ow
frequency of the clock signal no EM noise will be caused. In the

enbodi nents expl ai ned bel ow a base cl ock frequency of 32.768 kHz is

enpl oyed whifdky.i s2 ashiowsl ya usedond oelnbbddmentcoff ctherednventigoni. mihendfol-
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conprises a 'ous control un
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modul e 2 i s qARF ISHL@it 2207 which is employed to provide a reset signal
to all of the units 5 to 10 that require resetting by a RESET
signal. This RESET signal is output after the operating clock
signals generated by the frequency synthesizers 11 to 16 have
become stable. To achieve this purpose, the delay circuit 207
is triggered by the rising edge of the output signal from the
voltage detector circuit 203, which is produced under the
same condition as in the first embodiment. The delay circuit
207 outputs the RESET signal when a preset delay time has
passed after the delay circuit 207 was triggered by the out-
put from the voltage detector circuit. Delay time measurement
can be made very accurate by counting a corresponding nnmber:
of pulses of the highly - frequency-constant clock signal
obtained from the oscillator circuit 204. This can be also
made by using a CR oscillator. | ' )

The above described configuration of the second embodiment of
the invention permits an accurate control of the timing of

. the RESET signal relative to the time the power is turned on
during system start up. This permits an accurate, high-speed
system start up.

The first and second embodiments have been described as using
a real-time clock module IC 2 for generating the base clock
signal and at the same time for keeping time and/or calendar
information. Where a real-time clock function for Xeeping
time and/or calendar information is not required, each of
these two embodiments can be modified by employing a clock
generator module corresponding in structure and function to
the clock generator section 2a, instead of real-time clock
module 2,.



cd ock jgenerator section 2a and an RTC section 2b. The RTC section 2b is a
circuit that neasures tinme and/or cal endar information based on a cl ock
signal produced by the clock generator section 2a. A base clock signal
output froman out- -put- termnal 3 of the clock generator section 2a is
supplied via a corresponding wiring on thewgircuit board nounting the

I ndi vidual units of the conputer 4 to each of a plurality of frequency

synt hesi zers 11, 12, 13a, 13b, 14, 15a, 15b and 16. Each frequency

synt hesi zer includes at |east one PLL circuit (therefore, they are denoted
"PLL" in the figure). In this enbodi nent, the base clock signal is a 32.768
kHz cl ock g@ese amedilfii edeapmbofiinehts! t provider tthe esanet cadtahbages as

the. froquendy sl FhESTe0K Fugtlialc suek A8.50e, Tk T RIHIR s
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t he base cl &M8tsmnNd| apeanaase hef f theudengidyntafescomponents that are
10 mul ti phickhtea IdeneRe ePkéh Pt 0BsaRaL Nghe! Pekuitdiad! arfindiased ﬁ}e-
frequenC|esxé§ﬂHé&§g lefnd supplied to the respective units formng the
conmput er 4. npite, QUnt ¢ {&ﬁﬁﬁmles required for the CPUunit 5 are 80
Mz, 66.6 MHz and 50 MHz. These frequencies are produced and output by
LL??“‘;”CV SIS 48 d leuntfibBhl Yp158R HiSJUEACEnOEIRY &% ibodlGient” ofP
a frequency synthesizer suitable for any of the embodiments
of the invention described above. In the frequency synthesi-
zer shown in Fig. 3, the 32.768 kHz base clock signal is
input into a clock input unit 31 as an input buffer which
serves to shift a voltage level or suppress noise. The output
from this unit is supplied to a first programmable frequency
divider (hereinafter_referred to as "PD") 32. The frequency
divided output from PD 32 is applied to one input of a phase
comparator 33 which, together with a low-pass filter 34, a
voltage controlled oscillator VCO 35, and a second PD 36
forms a PLL circuit as is well known to those skilled in the
art. The output from the VCO 35, i.e. the output from the PLL
circuit, is supplied to a third PD 37 whose output in turn is
supplied to an output terminal of the frequency synthesizer
via an output unit 38 as an output buffer.

The first PD 32 frequency divides the output from the clock
input unit 31 by a predetermined division factor. The phase
comparator 33 generates a control voltage corresponding to
the phase difference between the input signals applied to its
two input terminals, namely the output signal from PD 32 and
that from PD 36. The low-pass filter 34 removes high-fre-
guency components from the outﬁut from the phase comparator
33. The VCO 35 generates an output signal whose frequency is
- controlled by the control voltage from the phase comparator
33. The second PD 36 frequency divides the output from the
VCO 35 by a specified division factor and supplies the divi-



IS 24 N+t whi ch is produced and out put by frequency synthe- sizer 12. The
frequenC|es required for the bus control unit 7 are 16 Mz and 14. 318 Mz,
whi ch are produced and out put by frequency synthesizers 13a and 13b. The
frequencies required for the communication unit 8, the VGA unit 9 and
keyboard unit 10 are produced and out put %%frequency synt hesi zers 14, 15a,
15b and 16. Thus, the 32. 768 kHz "base clttk signal is frequency~ converted
to the 1.843 MHz - 80 MHz range by the frequency synthesi- zers. The 32. 768
kHz cl ock frequency of the quartz resonator 1 is also utilized as a

reference clauk signal &8r thie s¥cbndniinpatagligiidlertc anwnsidse compahatigh
in the present enbodinent the quartz resonator 1 is built into the

real -tinme clock nmodule 2, the quartz resonator 1 may al so be a separate
conponent nounted exter naIIy and connected to the real-tinme clock nodul e 2.
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conpares from the output unit 38. The frequency setting signals are
decoded by the decoder part of the unit 39, and the decoded
output is used to read the division factors from the PROM
part of unit 39. The_ general structure and the way of pfo-
gramming the PROM part of unit 39 are well known to those
skilled in the art and, thus, will not be explained here. It
is to be noted that a PROM as part of the unit 39 is mentio-
ned as an example only and that other types of ROM including
a Fuse ROM can be used instead to provide the desired setting
of the division factors depending on frequency setting
signals.

The above configuration permits the input of frequency-set-
ting signals from an external source and allows all frequency
synthesizers to be constructed by using the same types of
common IC chips.

Fig. 4 is a functional block diagram showing another embodi-
ment of a frequency synthesizer for the clock supply system
according to the invention. This embodiment differs from that
of Fig. 3 only in that the unit 39 of Fig. 3 is replaced by a
Fuse ROM unit 40. As is well known, the term "Fuse ROM"
refers to a ROM which includes fuses and which is programmed
by selectively melting and cutting desired ones of the fuses.
This programming is performed by laser beam irradiation of
the IC chip including the Fuse ROM or by means of an electric
current. In this embodiment the Fuse ROM is not combined with



the vol t ages applied by these two power sources. Depending on an out put
si'gnal fromthe voltage detector circuit 203, the swtching circuit 205
either supplies or interrupts the out- put signal fromoscillator circuit
204 to output termnal 3 or, if provided, the frequency nultiplier/divider
circuit 206. In order to nalntaln its thg and/ or cal endar keepi ng func-
tion, the real-tine clock nodule 2 nust b&'contlnuously powe- red and
supplied with the accurate frequency signal fromthe oscillator circuit
204. For this reason the real-tine clock nodule 2, at |east the oscillator

circuit 204 sandiddeidFC HRLt i dortrobacigertup terminsiss ofardie meopkied.

battery 201. rin ck- peration the base g d
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power of theixaid ai:W:?Eh‘]onTﬁaetbnnd:o tdamh icf e efbusby mdofartméthlrd

swi t chi ng ca;rcwt 2 cQny .{)ol |l ed by the voltage detector circuit 203 when
e 1atihe

the latter attery voltage is higher than the voltage of
the mai n power supply 202. Therefore, during the back-up operation the

power CO”SU'TP} S’ ﬁ%%c%-'ﬂi‘édd QSKf{@ﬂ-Q@l@n r @i pEgexts enBlinckoVehe
wth a current ow o rrLA \Wen the nai.n over, source
202 for the ogiupqh,ﬁre\gwy is predef1 ed by the programm:mgp of the Fuse

ROM and fixed, no external control input terminals are
needed. This permits the use of the same circuit board inter-
connection for different units. The result is a _substaritial
reduction in the amount of design work that is required. The
simplicity of output frequency determination reduces the
costs of the frequency synthesizer.

Fig. 5 is a structural diagram showing an embodiment of a
frequency synthesizer for the clock supply system according
to the present invention. A PLL IC chip 41 containing the
functional block shown in Fig. 3, is mounted on an island 42.
The pads of the PLL IC chip 41 and the lead terminals sur-
rounding the island 42 are wired using Au wires 43. The above
components are molded using resin mold materials.

The frequency synthesizer 30 shown in Fig. 5 has the fol-
lowing I/O terminals: a gate terminal 44 which receives the
32.768 kHz base clock signal; an SO terminal 45, an S1 termi-
nal 46, an S2 terminal 47 and a PD (power-down)/OE (output-
enable) control terminal 48, which receive frequency-setting_
signals from external sources; an output- terminal OUT 49 and
supply voltage terminals VDD 50 and VSS 51.

Methods of producing frequency-setting signals to be applied
to terminals 45, 46 and 47 include a DIP switch-based method,
a circuit board pattern method, a jumper wire method and a
controller-based control method. These methods will be

explained in more detail below.



t he otther units of the conputer 4 is turned on, its voltage rises fromzero
to a required | evel. Wen the voltage of the main power source 202 becones
equal to or exceeds the voltage of the battery 201 or a predeterm ned

vol tage, the voltage .detector circuit 203 outputs a control signal to
activate the switching circuit 205. As a rggult, the clock signal output -
fromthe oscillator 204 is supplied as a base clock signal to the circuit
board through the output termnal 3. The prede- term ned voltage is set by
a zener diode. It may al so be set ‘by a battery voltage multiplied by a
constant valThe DIR swilch-based _metdwdopemrpllﬁrgweelegtgmwou@pn@-ywem
any of the f e h S (&t ORg uor resgiit s
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bus control unit 7 and CPU unit 5. Likewse, it is possible to output :

pl ur al operéﬂﬁﬂf¥ﬁ%ek si gnal s of dlfferent frequenci es from one frequency
synt hesi zer, for exanple a 32 Mz signal and a 25 MHz signal from frequency
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circuit. Depwatrdigpattehs hdeg@dvastaspein order to obtain the d351red fre-
quency by applying respective HIGH or LOW level frequency-
setting signals to the terminals 45, 46 and 47.

The jumper wire-based method involves using so-called jumpers
in order to selectively apply the frequency-setting signals
to the terminals 45, 46 and 47. This method is similar to the
DIP switch-based method except that jumpers are set or remo-
ved instead of operating a switch.

With the controller-based method HIGH and LOW level frequency
‘'setting signals are supplied to the external control termi-
nals S0 to S2 (Fig. 5) from a controller (not shown) in the
CPU unit 5 or the VGA unit 9. '

A power-down function controlled via PD control terminal 48
is designed to achieve an overall reduction in the system's
power consumption by halting the operation of the PLL IC chip
41. When the PD control terminal 48 is electrically at an "“"H"
state, the PLL IC chip continues to run. When this state is
changed to an "L" state, the chip's operation ceases and out- .
put halts. In the embodiment of Fig. 1, for instance, to
power down the VGA unit 9, the PD control terminal 48 for
either frequency synthesizer 15a or 15b is made electrically
"L by means of a control signal from the VGA unit 9. This
halts the output of the 25 MHz and the 32 MHz operating clock
signals.

The output enable function allows the selection of the state
of the PLL IC chip 41 in terms of either an output state or a



rating frequencies, a frequency synthesizer may al so include one or nore
frequency dividers to generate operating frequen- cies by dividing the

out put frequency of a PLL circuit. By commonly providi ng one-or nore
operating clock signals fromone frequency synthesizer to plural units each
frequency syn- thesizer needs only to -havejfga mni mum nunber of PLL circuits
and/ or frequency dividers thereby contributing to cost and size reduction.
According to the above configuration, a base clock signal of a | ow
frequency generated by a single quartz oscillator is supplied to the entire.
conput er sygiigh apmipedasceur iWhgre otipe - OEercaytacd! | termimal r 48ulis i electsir
power consunption. EWr- r se_adj ' unj t t LT 0&8Pu
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- board in theyigddid YoPfcodherdDi sighalsi foontthe varbowplyniksh operating
cl ock signals. Thus, only short operating clock signal transm ssion |ines
are required for connection between the frequency syn- thesizers and the
units of tharmwotmg eabwvk i embodimientt,he bodhe theckpewenadownviagda output

i stri but | of RS cHOpeEiShpCatt thontit: AT LhiBFF "BperHAPIEAH the PoaRE
the prior arl/Q@riaeinal £81 @i thisoeasegt botbuthe power-down and output
enable functions are controlled simultaneously. However, it
is not necessary that the wiring be limited to this embodi-
ment, i.e. the two functions may be wired and controlled

independently.

The above configuration permits the input of frequency-set-
ting signals from external sources, and this enhances the
general applicability of the system. Also, it is possible to
control the power-down and output enable functions for each
frequency synthesizer.

Fig. 6 shows an example of an output frequency table for the
frequency synthesizer 30 (see Fig. 3 and 5). Assuming that
the frequency-setting signal applied to each of the terminals
S0, S1 and S2 in Fig. .5 is a binary signal of either "i" or
no", there will be eight possible combinations corresponding
to eight frequency options like those shown in Fig. 6 as an
example. By increasing the number of terminals adapted to
receive frequency-setting signals to four, it is possible to
provide 16 frequency options (a corresponding frequency table
is not shown). The frequencies shown as example in Fig. 6 are
those commonly used for computer operating clock signals.

As noted above, the above configuration permits the selection
of a desired frequency from an output frequency table, thus
enhancing the general applicability of the system. Also, by
-providing masks for Al interconnections that accommodate
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13 “ Fig. 2 shows a second enbodi ment of the invention. The fol- |ow ng
description of this second enbodiment will be restric- ted to the

di fferences between the first and the second enbo- dinent. In the second
enbodi nent, the real-time clock unit 2 additionally includes a reset signal
generator conprising a delay circuit 207 W?(ﬂ1|s enpl oyed to provide a
reset signal to all of the units 5 to 10 that require resetting by a RESET
signal. This RESET signal is output after the operating clock signals
generated by the frequency synthesizers 11 to 16 have becone stable. To
achi eve thisqménxrmnutﬁmtdeahyesirttiﬁsZ@Bsbihﬂeiggeae¢dmpadateiaﬂYmﬁnﬁge
of the outpg@l§¥ﬁp fromthe voltage detector circuit 203, which is
produced un € same condition as in the first enbodi nent. The del ay -
circuit 207 outputs the RESET signal when a preset delay tinme has passed

after the delsay Gi rfgahn%%e\eﬁ%ﬁﬁdaﬁ@éﬁé &% the %‘ttruc&u&'aflr Qfaﬁf&agme&tﬂaﬁ

detector circ ti'me neasurenent can_ be nmade ver ccur b
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case, the same or similar output frequencies as those shown
in the table of Fig. 6 can be preselected. The configuration
of this embodiment involves output frequencies that are fixed
in advance. This allows the use of common circuit board
wiring for different units, and substantially reduces the
amount of design work that is required. This configuration
also allows a compact implementation of frequency synthesi-
zers that contain PLL circuits, and can facilitate the system

size to be reduced.



The first and second enbodi nents have been described as using a real-tine
cl'ock nodule I1C 2 for generating the base clock signal and at the sane tine
for keeping time and/or cal endar information. Were a real-tine clock
function for keeping tinme and/or calendar. information is not required, each
of these two enbodi nents can be nddified B0 enpl oying a cl ock generator

nodul e corresponding in structure and function to the—elock-generator

section 2a, instead of real-tine clock nodule 2,.

14 Thes%%éi ed embodi nents provide the sanme advjd"ﬂ’ﬁmuil uu ﬂj
the clock s ;- such as ‘the use of a single, |ow cost " owm
quartz resonator (for instance of a 32.768 kHz frequency), a reduction of

the overall cost of the systemand a decrease of the density of conponents
that are rmounted dn tAecdiockuisupply dsystems eamprisingh aneleskedyenerator
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frequency synthesizers (11-16) commonly fed with said base
clock signal for generating clock signals of various frequén-
cies used to operate units (5-10) of an electronic device
(4), e.g. a computer, wherein said clock generator has a
piezoelectric resonator (1) that serves as a reference
frequency source and an oscillator circuit (204) that oscil-
lates said piezoelectric resonator, .
characterized in that szlaid frequency synthesizers are
provided separately from said units in a manner that allows
. their independent operation, further said frequency synthesi-
zer is .positioned so that the length of the signal line from
said frequency synthesizer to said unit is shorter than that
of the signall line from said clock generator to said fre-

quency synthesizer.

2. The clock supply system of claim 1 further compri-

sing: _ ’
a main power source (202), and
an auxiliary power source (201),
wherein said clock generator (2a) further comprises:
a voltage detector circuit (203) that compares the vol-
tage of said auxiliary power source with the voltage of said
main power source and outputs a control signal when the main
power source voltage is equal to or exceeds the auxiliary
power source voltage or a predetermined voltage of said vol-
tage detector circuit, and

switching circuit means (205) responsive to said con-
trol signal for passing said base clock signal to said fre-
quency synthesizers (11-16).

3. The clock supply system of claim 2, characterized in
that said clock generator further comprises a reset signal
generating means (207) responsive to said control signal for



of: the invention described above. In the frequency synthesi- zer shown in
Fi‘g. 3, the 32.768 kHz base clock signal is input into a clock input unit
31 as an input buffer which serves to shift a voltage |evel or suppress
noise. The output fromthis unit is.supplied to a first progranmable
frequency divider (hereinafter referred tgjas "PD") 32. The frequency

di vided output fromPD 32 is applied to one input of a phase conparator 33
which, together with a |owpass filter 34, a vol tage controlled oscillator
VCO 35, and a second PD 36 forns a PLL circuit as is well known to thase
skilled in grRBexatinghe owreget fsigmaheafiterspagsage (RE At paede%&m«*@

PLL circui t deldy Sl&iﬁr}é e?f{:ﬁrafttﬁ& rﬂoﬁ’&87th%0%m89fwtofn ddfld mainupavead
to an output termnal of the frequency synthesizer V|a n _out. S
an out put bEPREFe begames sedppliote; eﬁ%erﬁ?ﬁ?qﬁ %ﬁ?@&a& &ﬁ"t%ﬁera
cl ock i nput ggirte3¥ohtagepoedeaddripredetiernined N@dtage .The phase
conparat or 33 generates a control voltage corresponding to the phase

di fference between the input signals applied to its two input term nals,
nanely the output4si ghel dlook REupg@lynsysten accor@bng6 tortany oongaof the

filter 34 renmpyes h|g gfhiﬁgggggcgggggggmfhffﬂg%tg%ﬁEngf ck'’ %%ngator

phase. conpa?ﬁ?g? enerates an ou nal Whose “f r equency
is control | éd byﬁﬂupﬁxﬂnrealvblmag@lhp&ﬂNQQyHﬁuiﬁa6%hp§ﬂ§tb?r33ncﬂﬂ91ng

Zecond PD 3fiefh&M gBnyGh:V iNe tAeP dndl/oMchilende? Infirmatsirar) fi ed
I vi sion factor upplies the divi-

5. The clock supply system according to any one of the
preceding claims, characterized by a plurality of said fre-
quency synthesizers (11-16) each containing one or more PLL
circuits to simultaneously produce one or more frequencies.

6. The clock supply system according to claim 5 charac-
terized by said frequency synthesizers further having divi-
ding means (37, 39, 40) for frequency dividing the output
signal of the voltage controlled oscillator of each PLL cir-
cuit (33-36) and control terminals for controlling said divi-
ding means such that specified frequencies are output by

'means of electrical processing performed on said control ter-

minals.

7. The clock supply system according to claim 6, cha-
racterized in that, said dividing means (37, 39, 40) compri-
ses a memory device (39, 40), wherein specified frequencies
are obtainable by writing data to said memory device by means
of electric processing on said control terminals, and by
means of data control using the data written into said memory

device.

8. The clock supply system according to claim 5, cha-
racterized in that, said dividing means comprises various
combinations of electrical connections to external control
terminals.

* C L M S *



ded si.'gnal as th%dinp%_?ibgnal to the phase conparator 33. The
enbodi nent  shown in Fig. 3 a ronal ly includes a PROM and decoder unit 39
whose decoder pﬁnsshatﬁmtﬁ gy exter- nal control input termnals . In

response to frequ signals applied to the e S‘@HEE'PWRSOBEEN :
I nput term nals t rols the o gratlon of the |rsﬁﬁp@%@ﬁn andl
third PDs 32, 36 an ng. t he resg ctive divisi

order to select and vary the out put frequency fromthe output unit 38. The
frequency setting signals are decoded by the decoder part of the unit 39,
and the decoded(Mﬂ;hﬂhé5cuamktsnpp&yi$i§té&vaebond1ngtubsdhymnn@eoPRENb

PROM part ofPLEPRd BT arEatle Ssshit Sqthat ety S ind i dndohBRser
will not be elxcﬂal sialidd wmits lincludeo ak fleastt tdreet of PRONCRE padt of5) hean
unit 39 is n 2 ot her LY Besi

i ncluding a s géﬁigz usegﬁ@ne%togg#bt oqglr]&?g 't % %I{’am re%i se??wI uniTt
the divisiofB)fadt ¥6d undtent? ngandna keyboardy unddt t (3R sl‘QﬁQNSIHCItFﬁéng

above conflgéjrgélhggoﬂgﬁg??ﬁ }_Ee pput of frequency-set- ting signals from
an external source an ows a frequency synt hesi zers to be constructed

by using the sanme types of comon | C chi ps.
10. The clock supply system according to claim 9, cha-

racterized in that at least one clock signal from at least
one of said frequency synthesizers (13a) is commonly supplied
to at least two of said units (5, 7).

11. A clock generator comprising a piezoelectric reso-
nator (1) that serves as a reference frequency source and an
oscillator circuit (204) that oscillates the piezoelectric
resonator,

characterized by further comprising:

a voltage detector circuit (203) that compares a first
voltage and a second voltage and outputs a control signal
when the first voltage is equal to or exceeds the second vol-
tage or a predetermined voltage of said vloltage detector cir-
cuit, "

gate circuit means (205) responsive to said control
signal for passing the output from said oscillator circuit to
an output terminal, and ,

a reset signal generating means (207) responsive to
said control signal for generating a reset signal after pas-
sage of a predetermined delay time after the moment said
first voltage became equal to or exceeded said second voltage
or said predetermined voltage.

~12. A real-time clock module comprising a clock genera- .
tor according to claim 11 and means for keeping time and/or
calendar information.

AL



Fig. 4"is a functional block di agram show ng another enmbodi- nent of a
frequency synthesizer for the clock supply system-according to the
invention. This enbodinment differs fromthat of Fig. '3 only in that the
unit 39 of Fig. 3 is replaced hy a Fuse ROM unit 40. As is well known, the
term"Fuse ROM' refers to a ROM which inclyudes fuses and which is -
programmed by selectively nelting and cutting desired ones of the fuses.
This programrming is perforned by |aser beamirradiation of the I1C chip

i ncluding the Fuse ROM or by neans of an electric current. In this

enbodi nent Akstmagt ROM is not combined with

16 a decoder and no control input termnals are required. Instead, the
unit 40 supplies a respective predeterm ned and fixed division factor to
each of the first, second and third PDs 32, 36 and 37. In the above
descri bed configuration of Fig. 4, since the output frequency is predefined

by the progranm ng of_.t E i g t | i nput
termnals are needed.cr'éhelg W%ﬁl‘ mm ﬁ(ﬁ‘ﬁﬂ%’oard inter--
connection for different units. TANDreRkOCK GENBRATORt anti al reduction in

t he amount of design work that is required. The

A clock supply system for electronic devices that require
various operating clock signals of different frequencies, for
instance a computer, uses a single quartz oscillator (1, 204)
to generate a 'low—frequency (e.g. 32.768 kHz) base clock
signal which is supplied to plural PLL circuits (i1 - 16)
that generate the required operating clock signals fed to
various units (5 - 10) of the electronic device (4). The PLL
circuits are independent from but preferably'arranged near to
the units they supply. The quartz oscillator is part of a
real-time clock module (2) or a clock generator module.

fig.l.



siamplicity of output frequency determ nation reduces the costs of the
frequency synt hesi zer. Fig. 5 is a structural diagram show ng an

enbodi ment of a frequency synthesizer for the clock supply system accordi ng
to the-present.invention. A PLL IC chip 4%/¢gontaining the functional block
shown in Fig. _3, IS unted on an island 42. The pads of the PLL IC chip 41
and the | ead Gna?; sur- rounding the island 42 are wired using Au wres
43. The above conponents are nol ded using resin nold material s. The
frequency synthesizer 30 shown in Fig. 5 has the fol- lowng I/O termnals:
a gate termnal 44 which receives the 32. 768 kHz base clock signal; an SO
term nal 45, Terni- nalr 46, an"SZ Térmnal ~47-and a PD ~~

( power - down) / | utput- enable) control term nal 48, which receiye
frequency-setting@ signals fromexternal sources; an output terninal OUT 49

and supply vo|[tage |[term nals VDD 50 and |VSS 51. Met hods of prodpuci ng
frequency-set]i ngy jgnal £ to be appliedfto ternminals 45, 46 and 47 include
a DIP switch-bas hog; |a cjrcuit bogrd pattern nmethod, a junper wire
nmet hod and a fontroll ed jcontrol mgthod. These nethods wi || lbe
expl ained in pofe det | opp=———e :
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17.. The DI P swi tch-based nethod involves selectively applying HHGH or LOW
| evel (corresponding to "1" and "O0") input signals by connecting a D P
switch to the terminals 45, 46 and 47. Se ate switches instead of a DIP
switch can al so be enpl oyed. The circui?ﬁ£oard pattern method invol ves
designing a cirguit _bogrd pattern in advance in order to obtain the desired
fre- quency by pﬁﬁ&idg respective HHGH or LOWNIevel frequency- setting
signals to the termnals 45, 46 and 47. The junper wire-based net hod

i nvol ves using so-called junpers in.order to selectively apply the
frequency-setti 54 grat s—+o- t he-t erAt+ Ral-s- 45+—46- and- 4+— This- od is
simlar to the |DIR¥switch-based nethod except that junpers are set lor reno-
ved instead of Dpegatlng a swtch. Wth the controller-based nethod H CGH
and LOW | evel Irque e supplied to the external

control term - Inal a controller (not shomn) in the
CPU unit 5 or Fhe‘V i t9. A power - dgwn function controlled vi,a PD
control term nal | an overall reduction in|the
systeni s power ico sunptigg \ thedoperation of the PLL I C chip 41.
Wien the PD contrpl terdinal %g is electrlcally at an "H' state, the PLL IC
chip contlnueslto run. \\en ey spate is I
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3 - .
changed to an "L" state, the chip's operation ceases and out- put halts. In
t he enbodi nent of Fig. 1, for instance, to power down the VGA unit 9, the
PD control termnal 48 for either frequency synthesizer 15a or 15b is nade
el ectrircal.ly "L" by means of a control gjgnal fromthe -VGA unit 9. This
halts the output of the 25 MHz and the gégh+t operating clock signals.
The out put enable function allows the selection of the state of the PLL IC
chip 41 in terns of either an output state or a
18 hi gh i npedance. Wien the CE control termnal 48 is electri- cally
"H', for exanp?ﬁgcgn erating clock signal is output fromthe chip. Wen
the termnal i cngfcally "L" the out- put assunes a high inpedance
state. As in the case of the PD control termnal, the CE control termnal
can be controlled by neans of control signals fromthe various units. In
t he above enbodi ment, both the power-down and output enable functions of
the PLL IC chip 41 are wired to the sane |/Otermnal 48. In this case,

both the power-down &@1d out p@2 33 34 135 37 38
_ A s

L]

32.768KHz] , ,
. |oar PYPD —9%_>LPF%\/COJ7 PD e (O
| 1T —>|RATOR Ty .
| 536 {
| PD je— |
) F4Y :
| 39 ] l
| |
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3 )
enabl e functions are controlled sinultaneously. However, it is not
necessary that the wiring be linmted to this enbodi- nent, i.e. the two
functions nay be wired and controll ed i ndependently. The above
configuration permts the input of frequend/9set- ting signals from
external sources, and this enhances the general applicability of the
system Also, it is possible to control the power-down and out put enabl e
functions for each frequency synthesi zer. Fig. 6 shows an-exanple of an
out put frequency table for the frequency synthesizer 30 (see Fig. 3 and 5).
Assum ng that the frequency-setting signal applied to each of the termnals
SO, S1 and S2 # @g. is a binary signal of either "1" or "0", there wll
be ei ght possibl e Conbinations corresponding to eight frequency options
| i ke those shown in Fig. 6 as an exanple. By increasing the nunber of
term nals adapted to receive frequency-setting signals to four, it is
possible to provide 16 frequency options (a correspondi ng frequency table

is not shown). Th requenci.es .shawn _as_exanpl.e in . Eig._6 _are_those
commonl y used for {conputer operating clock signals. As noted abdve, the
above configurati gn germ+5 the selection of a desired frequency firom an
out put freguenc e, thys enhancing the general applicability df the
system A?%ozsaﬁéz r oybu1g |nESKS) f orf AT ThtErcgnecty ¢ns | h@t _actdnmodat e
WNIT | PD —={puasE =1 PFE{VCO PD PYERUTKO)
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LI .
19.. - several output tables, it is possible to accommodate any fre- quency.
Fig. 7 is another enbodi nent of the structural configuration of a frequency
synt hesi zer for the clock supply system of the present invention. In this
enbodi ment, any pull-up or-pull- down of t €SO terminal 61, SI terminal 62
and S2 term nal 63 adapted to receive frequency-setting signals, is
predeterm-:x?ifgzpu the use of Au wire interconnection. Also in this
case, the sa r&i n¥l-ar output frequencies as those shown in the table of
Fig. 6 can be preselected. The configuration of this enbodi ment involves
out put frequencies that are fixed in advance. This allows the use of conmon
circuit board wiring for different units, and substantially reduces the

anount. of design work that is required. This cOfETDEaROR0 DEPERANMG PWS a
conpact inplenentation of frequency synthesi- zprourPbatrFreouisgdyn PLL
circuits, and can facilitate the system size topbe—reduced:
32.768KHz DIP SWITCH-BASED METHOD
CIRCUIT BOARD PATTERN
METHOD
JUMPER WIRE-BASED
METHOD
| GATEV vDD QUT SO | covrrorzEr-Basep METHOD

o PR
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synt hesi zers (11-16) conmonly fed with said base cl ock signa

O 1. A clock supply systen1coﬁprising a cl ock generator
(2a) for generating a base clock signal, and a plurality of frequency

f or

generating clock signals of various frequgﬂ? cies used to operate units
(5-10) of an electronic device (4),

gener at or

pi ezoel ectric resonator,

synt hesi zers are
allows their

/G d

i ndependent operati on,

has a piezoel ectric resonator
frequency source and an oscillator circuit (204) that oscil-

e.g. a conputer,

wherein said cl ock
(1) that serves as a reference

| ates said

characterized in that said frequency
separately fromsaid units in a manner that
further said frequency synthesi- zer is

positioned so that the length of the signal Iine fromsaid frequency
synt.hesi zer to sai detftt—tsrshorter—than Hﬁﬁ—fﬁ—++mrﬂ+gﬁe+‘line fromsaid
cl ock generator to pai §Qre} a&dhcyl sHBR hes| zer. 2. [The cl ock supply
systemof claim 1l fprtier—cprpri—-—Srmy; TR T pOWeT urce (202), and
an auxiliary power poukkte (201;1 Qherein1sd§6 Hax gepherator (2a)
further conprises: a vpltage detector [circul 203) that conpares the
vol - tage of said ablxi ﬂ aryl power_slour ce vvithh%eé\]%%@q’e of said main
power source and ouf pu a fonyrol |sigpal e h in power source
voltage is equal to nrbfsaxrp dc1f he lal1x Iiam ﬂfﬁ/\b@rﬁzrrp Viol tage or a
predeternined voltage gf sajd ol - tage detecgpp.grﬂffit, and

1 0 0 | 40.0MHz

1 0 1 50.0MHz

1 1 0 66.6MHZz

1 1 1 80.0MHz

fla. 7

ll

=




switching circuit neans (205) responsive to said con- trol signal for

passi ng said base clock signal to said fre- quency synthesizers (11-16).

3. The clock supply system-of claim2, characterized in that said clock
generator further conprises a reset sigﬂafﬂéenerating means (207) .

"~ responsive to said control signal for

21 generatkgﬂz? r2§et signal after passage of a predeterm ned delay tine

after the no t h€ vol tage of said main power source beconmes equal to or

exceeds said auxiliary power source valtage or said predeterm ned voltage.

4. The clock supply systemaccording. o any.one af the precedi.ng.clains

characterized in that said clock generator is part of a real-ti cl ock
nmodul e I C (2), further including means (2b) for keeping time and/oer cal endar
i nformation. ! 5. The cl ock supply system according to any ¢ne of the

precedi ng clﬂins, charagierized by a plurality of said fre- quengy

RESET
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GENERATOR
1107

synthesizers:(11-16) ea%? gefhai ning one or nore PLL '
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circults to sinultaneously produce one or nore frequencies. 6. The
chock. supply system according to claimb5 charac- terized by said frequency
synt hesi zers further having divi- ding nmeans (37, 39, 40) for frequency

di vi-di ng the-output signal of the voltageff8ontrolled oscillator of each PLL
cir- cuit (33-36) and control termnals for controlling said divi- ding
means such thaﬁ@i?i ed frequencies are output by nmeans of electrical
processi ng per#f dr! n said control ter- mnals. 7. The clock
supply. system according to claim®6, cha- racterized in that, said dividing
means (37, 39, )-eeonF——ses—a-HEﬁBFy—deviee-fS%r-AGTr-mhereiﬂ—apecified
frequenci es arfe obtainable by witing data to said nenory device by neans
of electric processing on said control terminals, and by means of data
control using the data witten into said nenory devi ce. - 8. |The cl ock
supply systemiaccording t¥ claimb5, cha- racterized in that, said dividing
means conprises various @nbinations of electrical connections to external
cont r ol terninFI$. l
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22 A4 9. The cl ock supply system according to any one of the preceding
cl'ai ms wherein said el ectronic device is a conputer and said units include
at least one of a CPU unit (5), an FDD/HDD uhit (6), a bus control unit

(7), a conmunication unit (8), a VGA U?V? (9) and a keyboard unit (10),

each including a sem conductor IC unit. 10. The cl ock supply system
according to claim9, cha- racterized in that at |east one clock signal
fromat | east one of said frequency synthesizers (13a) is commonly supplied

to at least two of said units (5, 7). 11. A cl ock generator .
conprising a piezoelectric reso- nator (1) that serves as a reference
frequency Sourceég?gggn 561 11 ator circuit (204) that oscillates .the

pi ezoel ectric redo r, characterized by further conpri sing: a

vol tage detector circuit (203) that conpares a first voltage and a second
vol tage and outputs a.control signal when the first voltage is equal to or
exceeds the second vol - tage or a predet i ned vol tage of said voltage
detector cir- cuit, gate circuit nﬂg%£1{205) responsive to said

control signal for passing the output fremsargChd@ |l ator circuit to an
out put termnal, and a rﬁ si gnal | gener gGENERMIORNS (207) responsive
. to said control signal for ge ting a reset signalj after pas- sage of a
.+ predeterm ned delay tinme after £he nonent said first] voltage becane equal
" to or exceeded said second Inl?L
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9. The clock suppiy' system according to any one\ of 'the
preceding claims wherein said electronic device is a computer
and said units include at least one of a CPU unit (5), an
FDD/HDD uhit(6), a bus control unit (7), a c'ommunicatio_n unit
(8), a VGA unit (9) and a keyboard unit (10), each inciuding
a semiconductor IC unit. :

10. The clock supply system according to claim 9, cha-
racterized in that at least one clock signal from at least
one of said frequency synthesizers (13a) is commonly suppliéd
to at least two of said units (5, 7).

.,

11. A clock generator comprising a piezoelectric reso-
nator (1) that serves as a reference fréquency source and an
oscillator circuit (204) that oscillates the piezoelectric
resonator, '

characterized by further comprising:

a voltage detector circuit (203) that compares a first
voltage and a second voltage and outputs a control signal
when the first voltage is equal to or exceeds the second vol-
tage or a predetermined voltage of said \;oltage detector cir-
cuit,

gate circuit means (205) responsive to said control
signal for passing the ‘output from said oscillator circuit to
an output tefminal, and

a reset signal generating means (207) responsive to
said control signal for generating a reset signal after pas-
sage of a predetermined delay time after the moment said
first voltage became equal to or exceeded said second voltage
or said predetermined voltage.
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