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CLOCK SUPPLY SYST RBAL-TXMB CLOCK MODUL 

AND CLOCK GENERATOR 

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 FOO (floppy disk drive)/HOO 

(hard disk drive) unit 103, a bus control unit 104, a VGA 

(video graphics array) unit, a keyboard unit and ot~ers. A 

plurality of quartz oscillators 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, each quartz oscillator includes a CMOS-type 

IC chip and a quartz - resonator.. This imposes considerable 

cost and size limitations on· products using this system. 

Further, at least some of the individual quartz oscillators 

.have to generate high frequency operat~ng clock signals. They 

·.require AT-cut quartz resonators which are expensive, espe­

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

F_ig. 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 are used to 

denote the same units. In the clock supply system of Fig. 9 a 

multi-output ~lock generator 105 is used to generate the 

various- operating clock signals required for the individual 

units of the computer. Clock generator 105 comprises a qua~z 

oscillator having a quartz resonator 106, and several PLL 
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(phase locked loop) circuits each of which provides one of 

the required operating clock signals of different frequen­

cies. The clock generator 105 supplies the individual opera­

ting clock signals to the respective units of the computer. 

Clock supply systems of. this scheme have become ~idespread. 

In this clock supply system, however, clock lines are neces­

sary to supply the operating clock signals from the common 

clock generator 105 to the individual units 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 
I 

the whole circuit board forming the computer system and pos-

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 th~ PLL circuits form an inte­

qral 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

co~ductor 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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the heat generation in the PLL circuits poses a significant 

problem which requires heat dissipation measures for the 

respective ICs to be adapted to the additional heat generated 

by the PLL circuit. This in turn increases the costs. 

As shown in Fig. 8 and 10, the conventional systems require a 

separate reset signal generator to ensure that the timing of 

the generation of reset signals matches the timing of the 

entire system. This requires complex and expensive timing 

adjustments for the reset signal generator. 

It is an object of the present invention to solve the above 

problems inherent in the prior art and to provide a clock 

supply system that doe~ 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 fro~ 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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Further, because the required base clock signal is a low-fre­

quency (e.g., 32. 768 KHz) signal, even in cases where the 

length of interconnections on the circuit board is increased, 

the amount of EMI radiation noise remains extremely low both 

inside and outside of the electronic device. This ensures a 

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.9., 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 simplifies the conf iqu­
ration of the system i~corporating these frequency synthesi­

zers. The frequency synthesizer is positioned so that the 
length of the siqnal 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 siqnal that is 
input into the PLL circuits can be of a low-frequency variety 
(e.q., 32.768 KHz). Compared to conventional oscillator cir­

cui_ts that output clock signals in the 10 MHz range, this 

reduces th~ oscillation power consumption approximately in 

proportion to the required frequency. This results in an 
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extremely low power consumption, and helps to reduce the 

electric consumption of the entire system. Further, the redu­

ced power consumption duJ;ing oscillation reduces the amount 

of heat qeneration in the IC chip. This permits the provision 

of PLL circuit-containinq frequency synthesizers and systems 

of hiqh 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 synthe­

~~zers 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 developmental costs. 

Thus, this easily accommodates the systems that contain both 

3V and SV 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 piezoelectric 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-
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ducing either 8 or 16 frequencies for each of the electronic 

device uni ts. This enhances the general applicability and 

flexibility in system design. If any other frequencies are 

needed, frequencies for any operating clock signal can be 

obtained by modifying the masks for the Al interconnections 

for the IC chip. 

Further, 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. 

Ordinary 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, 3 2. 7 68 . 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 

ting such 3 2 • 7 68 kHz clock is. required. 

further cost reduction. 

means for genera­

This permits a 

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 multiple 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 base( 

cl~ck 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 power consumption, and this 
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prolongs the life time of a back-up battery. This is because 

the signal line transmitting a base clock signal inevitably 

has a capacitance, and the power of the back-up battery is 

consumed by the capacitance. 

Embodiments of the present invention will be explained in 

detail below with reference 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 is 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 system, 
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Fig. 9 is a block diagram illustrating another prior art 

clock supply system, and 

Fig. 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 bas~ clock signal to ~ach 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 

ev~n 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 
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this base clock signal has to be supplied to plural frequency 
synthesizers, even if the distance between the clock genera­
tor and a respective frequency synthesizer on the circuit 
board is relatively long, because of the low frequency of the 
clock signal no EMI noise will be caused. In the embodiments 
explained below a base clock frequency of 32.768 kHz is 
employed which is a widely used clock frequency for measuring 
time and calendar information. 

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 ~eal-time clock module according to the 
invention. 

The computer comprises a CPU unit 5, an FOO/HOD 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 c~mprised 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 synthe~izers 11, 12, 13a, 13b, 14, lSa, 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 quartz 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, lSa, 15b 
and 16 are connected to CPU unit S, the FOO/HOD unit 6, the 
bus control unit 7, the communication unit a, the VGA unit 9 
and the keyboard unit 10, respectively. The frequency of the 
base clock signal input into the frequency synthesizers is 
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multiplied by them. to obtain operating clock signals of the 

frequencies required by and supplied to the respective units 

forming the computer 4. For example, the frequencies required 

for the CPU unit 5 are 8 o MHz, 66. 6 MHz and 50 MHz~ These 

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 keyboard 

unit 10 are produced and output by frequency synthesizers 14, 

15a, 15b and 16. 

Thus, the 32.768 kHz base clock signal is frequency-converted 

to the 1.843 MHz - 80 MHz range by the fre~ency 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 lines 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 

vo~tage detector circuit 203 is connected to both, a main 

power source VDD 202 and a back-up battery 201, and compares 
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the voltages applied by these two power sources. Depending on 

an output signal from the voltage detector 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 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 oper~tion 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 O. 3 to 

0.4 µA. When the main power source 202 for the CPU unit 5 and 

the other units of the computer 4 ts turned on, its voltage 

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 

uni ts of the computer, as required. In the embodiment shown 
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in Fig. 1 it is possible, for instance, to output a common 16 

MHz frequency operating clock signal from frequency synthesi­

zer 13a to the bus control unit 7 and CPU unit 5. Likewise, 

it is possible to output plural operating clock signals of 

different frequencies from one frequency synthesizer, for 

example a 32 MHz signal and a 25 MHz signal from frequency 

synthesizer. 15b. Frequency synthesizers that contain plural 

PLL circuits are able to output several frequencies, one out­

put frequency per PLL circuit. Depending on the required ope­

rating frequencies, a frequency synthesizer 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 frequency ·synthesizer can be and 

preferably is arranged on the circuit board in the vicinity 

of the unit or uni ts 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 uni ts of the compute~ 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. 
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Fig. 2 shows a second embodiment of the invention. The fol­

lowing description of this second embodiment will be restric­

ted to the differences between the first and the second embo­

diment. In the second embodiment, the real-time clock unit 2 

additionally includes a reset signal generator comprising a 

delay circuit 207 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 ~he first embodiment. The delay circuit 

2 07 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 number 

of pulses of the highly .frequency-constant clock signal 

obtained froni the oscillator circuit 2 04. 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 ti~e 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 cale~dar 
information. Where a real-time clock function for keeping 
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,. 
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These modified embodiments provide the same advantages as 
regards the clock supply, such as the use of a single, low­
cost, low-frequency quartz resonator (for instance of a 
32.768 kHz frequency), a reduction of the overall cost of the 
system and a decrease of the density of components that are 
mounted on the circuit board. The result is an increased fle­
xibility in mount layout. 

Fig. 3 is a functional block diagram showing an embodiment of 
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 a.n 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
quency components from the output from the phase comparator 
33. The vco 35 generates an output signal whose frequency is 
controlled by the control voltage from the phase comparator 
3 3 • The second PD 3 6 frequency divides the output from the 
VCO · 35 by a specified division factor and supplies the divi-
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ded signal as th_e second input signal to the phase comparator 

33. 

The embodiment shown in Fig. 3 additionally includes a PROM 
and decoder unit 39 whose decoder part is connected to exter­
nal control input terminals . In response to frequency set­
ting signals applied to the external control input terminals 
the unit 39 controls the operation of the first, second and 
third PDs 32, 36 and 37 by setting the respective division 
factors, in order to select and vary the output frequency 
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 di vision factors from the PROM 
part of unit 3 9. The_ general structure and the way of pro­
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. 

Fiq. 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 th~ Fuse ROM or by means of an electric 
current. In this embodiment the Fuse ROM is not combined with 
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a decoder and no control input terminals are required. 

Instead, the unit 40 supplies a respective predetermined and 

fixed division factor to each of the first, second and third 

PDs 32, 36 and 37. 

In the above described configuration of Fig. 4, since the 

output frequency is predefined by the programming 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 substantial 

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 Sl 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. 
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The DIP switch-based method involves selectively applying 

HIGH or LOW level (corresponding to "1" and "O") input 

signals by connecting a DIP switch to the terminals 45, 46 

and 47. Separate switches instead of a DIP switch can also be 

employed. 

The circuit board pattern method involves designing a circuit 

board pattern in advance in order to obtain the desired fre­

quency by applying respective HIGH or LOW level frequencr- · 

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 so 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 
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high impedance. When the.OE control terminal 48 is electri­

cally "H", for example, an operating clock signal is output 

from the chip. When the terminal is electrically "L" the out­

put assumes a high impedance state. As in the case of the PD 

control terminal, the OE control terminal can be controlled 

by means of control signals from the various units. 

In the above embodiment, both the power-down and output 

enable functions of the PLL IC chip 41 are wired to the same 

I/O terminal 48. In this case, both the 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 confiquration permits the input of frequency-set­

ting signals from external sources, and this ~nhances 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 

so, Sl and s2 in Fig. . 5 is a binary signal of either "1 11 or 
11 0 11 , 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 confiquration permits the selection 

of .a desired frequency from an output frequency table, thus 

enhancing the general applicabilj,ty of the system. Also, by 

·providing masks for Al interconnections that accommodate 
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several output tables, it is possible to accommodate any fre­

quency. 

Fiq. 7 is another embodiment of the structural configuration 

of a frequency synthesiz~r for the clock supply system of the 

present invention. In this embodiment, any pull-up or pull­

down of the so terminal 61, Sl terminal 62 and 52 terminal 63 

adapted to receive frequency-setting signals, is predetermi­

ned through the use of Au wire interconnection. Also in th~s 

case, the same or similar output frequencies as those shown 

in the table of Fig. 6 can be preselected. The configuration 

of ~his embodiment involves output frequencies that are fixed 

in advance. This allows the use of common circuit board 

wirinq for different units, and substantially reduces the 

amount of design work that is required. This confiquration 

also allows a compact implementation of frequency synthesi­

zers that contain PLL circuits, and can facilitate the system 

size to be reduced. 
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1. A clock supply system comprising a clock generator 
(2a) for generating a base clock signal, and a plurality of 
frequency synthesizers (11-16) commonly fed with said base 
clock signal for generating clock signals of various frequen­
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 said 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 signal line from said clock generator to said fre­
quency synthesizer. 

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

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 
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generating a· reset signal after passage of a predetermined 

delay time after the moment the voltage of said main power 

source becomes equal to or exceeds said auxiliary power 

source voltage or said predetermined voltage. 

4. The clock supply system according to any one of the 

preceding claims characterized in that s~id clock generator 

is part of a real-time clock module IC (2) further including 

means (2b) for keeping time and/or calendar information. 

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 accordipq 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 s, cha­

racterized in that, said dividing means comprises various 

combinations of electrical connections to external control 

terminals. 

I lllllll llllll lllll lllll II llll 
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9. The clock supply system according to any one of the 
preceding claims wherein said electronic device is a computer 
and said uni ts include at least one of a CPU unit ( 5) , an 
FDD/HDD unit(6), a bus control unit (7), a communication unit 
(8), a VGA unit (9) and a keyboard unit (10), each including 
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 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 voltage 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. 

l lllllll llllll lllll lllll ll llll 
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