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RADIO COMMUNICATION 
SEMICONDUCTOR INTEGRATED CIRCUIT, 
DATA PROCESSING SEMICONDUCTOR 
INTEGRATED CIRCUIT AND PORTABLE 

DEVICE 

[0001] This application is a continuation application of 
US. application Ser. No. 10/948,138, ?led Sep. 24, 2004, 
noW allowed, the entirety of Which is incorporated herein by 
reference. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to a technique effec 
tive to be applied to a clock synchronization technique in a 
communication system, further in the case of synchronizing 
tWo or more semiconductor integrated circuits operated by 
different clock signals, respectively. For instance, the present 
invention relates to a technique effective to be used in a 
portable phone including an LSI (baseband LSI) performing 
modulation and demodulation processing of voice data and a 
logic LSI (application processor) compressing and decom 
pressing voice data. 
[0003] In recent years, portable phones having a video 
phone function have been developed. A portable phone hav 
ing a videophone function has a baseband LSI performing 
baseband processing such as modulation and demodulation 
of voice data, a logic LSI called an application processor 
compressing and decompressing voice data and moving 
image data, and a radiofrequency LSI performing up -convert 
of a transmission signal and doWn-convert of a reception 
signal. 
[0004] In the case of performing communication betWeen 
portable phones, they must be synchronized With each other. 
A portable phone is operated by a clock signal (hereinafter, 
simply called a clock) generated by its oWn oscillator. Due to 
a variation in frequency of the respective oscillators and a 
frequency drift With temperature change, a clock frequency is 
different in each portable phone. The Doppler shift by fast 
movement of the user of a portable phone causes a difference 
betWeen clocks. Correct synchronization cannot be obtained. 
Accordingly, in a portable phone system, each of portable 
phones has an AFC (Automatic Frequency Correction) func 
tion correcting a clock frequency of the portable phone based 
on time information of a master clock of a base station 
included in data received from the base station to the portable 
phone, ensuring synchronization betWeen the portable 
phones. 

SUMMARY OF THE INVENTION 

[0005] As shoWn in FIG. 9, a portable phone having a 
videophone function has a baseband LSI 100, a radiofre 
quency LSI 200, and an application processor 300. The base 
band LSI 100 generates an internal clock CLK1 having a 
frequency obtained by multiplying a clock (1)0 of 13 MHZ or 
26 MHZ from an oscillator 230 incorporated in the radiofre 
quency LSI 230 as a reference clock by a PLL circuit, to 
operate a CPU 110 in synchronization With this. The appli 
cation processor 300 generates an internal clock CLK2 hav 
ing a frequency obtained by multiplying a clock (1)1 from its 
oWn oscillator as a reference clock by a PLL circuit to operate 
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a CPU 310 in synchronization With this. A clock CLK3 
obtained by frequency dividing it operates a peripheral circuit 
such as a timer counter. 

[0006] The operation of the baseband LSI is synchronized 
With a master clock of a base station. HoWever, the operation 
of the baseband LSI is not synchronized With the operation of 
the application processor. In the case of transmitting and 
receiving voice data and moving image data betWeen portable 
devices, data exceeding the processing ability of the portable 
device of the party on one end is transmitted When a clock 
frequency of the portable device of the party on the other end 
is higher. In the processing While storing received data in a 
buffer, the buffer is over?oWed after a long period of time 
elapses. The normal reception state cannot be maintained. 
[0007] In order to synchronize the operation of the base 
band LSI With the operation of the application processor, it 
can be considered that, as in the baseband LSI, the application 
processor generates an internal clock having a frequency 
obtained by multiplying the clock (1)0 from the oscillator 
incorporated in the radiofrequency LSI as a reference clock 
by the PLL circuit for operation. The frequency of the internal 
clock of the application processor is limited to an integral 
multiple (a poWer of 2) of the clock (1)0 of the oscillator 
incorporated in the radiofrequency LSI. In the case that the 
maximum frequency is not an integral multiple of the clock 
(1)0, the CPU must be operated at a frequency loWer than that. 
The performance of the application processor cannot be sat 
isfactorily exerted. 
[0008] An object of the present invention is to provide a 
portable device having a communication function composed 
of a plurality of LSIs operated in synchronization With clocks, 
such as a baseband LSI and a logic LSI such as an application 
processor, Which can synchronize the baseband LSI With the 
logic LSI Without loWering the performance of the logic LSI. 
[0009] Another object of the present invention is to provide 
a portable device Which can maintain the normal reception 
state over a long period of time. The above and other objects 
and novel features of the present invention Will be apparent 
from the description of this speci?cation and the attached 
draWings. 
[0010] The description of the representative invention dis 
closed in the present invention is as folloWs. 
[0011] In a portable device having a communication func 
tion composed of a plurality of LSIs respectively operated in 
synchronization With different clocks, such as a radio com 
munication semiconductor integrated circuit (baseband LSI) 
performing processing of modulating transmitted data and 
demodulating received data and a data processing semicon 
ductor integrated circuit (application processor) performing 
processing of compressing transmitted data and decompress 
ing received data, the baseband LSI has a function of detect 
ing a frequency drift of a clock signal based on time informa 
tion for synchronization included in the received data and a 
terminal or an interface for outputting a signal including its 
oWn time information to the outside, and the application 
processor performing compression processing of data to be 
transmitted and decompression processing of received data 
has a terminal or an interface for inputting a signal including 
time information from the outside, and the signal including 
time information is fed from the baseband LSI to the appli 
cation processor. As the signal including time information, 
there are the clock signal, a signal periodically generated by a 
timer, and a text signal and a binary code signal indicating 
time. Any one of the signals may be used. 
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[0012] According to the above-described means, the appli 
cation processor Which has received a signal including time 
information corrects time of the timer in its oWn chip so as to 
be matched With time information received from the base 
band LSI, thereby synchronizing the baseband LSI With the 
application processor. The baseband LSI has a function of 
matching its oWn clock With a master clock included in 
received data from a base station. The operation of the appli 
cation processor can be also synchronized With the master 
clock. The timer on the application processor side may be a 
timer counter composed of hardWare or a softWare timer 
provided in a RAM (random access memory) and updated by 
a program. 

[0013] In the case that the application processor has a func 
tion of DMA transferring sampled voice data or image data, 
the number of the DMA transferred voice data or image data 
may be reset based on a difference betWeen time information 
fed from the baseband LSI to the application processor and 
time information of the timer on the application processor 
side. For the processing of transmitted data and received data, 
the time of the baseband LSI can be synchronized With the 
time of the application processor. 
[0014] An effect obtained by the representative invention 
disclosed in the present invention Will be brie?y described as 
folloWs. 
[0015] A portable device having a communication function 
composed of a plurality of LSIs operated in synchronization 
With clocks, such as a baseband LSI and a logic LSI such as an 
application processor, can synchronize the baseband LSI With 
the logic LSI Without loWering the performance of the logic 
LSI. A portable device Which can maintain the normal recep 
tion state over a long period of time can be realized. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] FIG. 1 is a block diagram shoWing a ?rst embodi 
ment in Which the present invention is applied to a portable 
device, such as a portable phone, having a radio communica 
tion function; 
[0017] FIG. 2 is ablock diagram shoWing a second embodi 
ment in Which the present invention is applied to a portable 
device, such as a portable phone, having a radio communica 
tion function; 
[0018] FIG. 3 is a block diagram shoWing a third embodi 
ment in Which the present invention is applied to a portable 
device, such as a portable phone, having a radio communica 
tion function; 
[0019] FIG. 4 is a timing chart shoWing the relation 
betWeen time information on a baseband side stored in a 
shared RAM in the case that time on the baseband side is 
matched With time of the application processor, and time of a 
timer counter in the application processor and timing of vari 
ous processing; 
[0020] FIG. 5 is a timing chart shoWing the relation 
betWeen time information on a baseband side stored in a 
shared RAM in the case that time on the baseband side is 
earlier than time of the application processor, and time of a 
timer counter in the application processor and timing of vari 
ous processing; 
[0021] FIG. 6 is a timing chart shoWing the relation 
betWeen time information on a baseband side stored in a 
shared RAM in the case that time on the baseband side is later 
than time of the application processor, and time of a timer 
counter in the application processor and timing of various 
processing; 
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[0022] FIG. 7 is a ?owchart schematically shoWing a pro 
cedure of voice data processing in the application processor; 
[0023] FIG. 8 is a ?owchart shoWing a detailed procedure 
of processing by an interrupt handler in step S3 of the ?oW 
chart of FIG. 7; and 
[0024] FIG. 9 is a block diagram shoWing a system con 
?guration example of a prior art portable phone having a 
videophone function. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0025] Preferred embodiments of the present invention Will 
be described beloW based on the draWings. 

EMBODIMENT l 

[0026] FIG. 1 shoWs a ?rst embodiment in Which the 
present invention is applied to a portable device, such as a 
portable phone, having a radio communication function. A 
portable device of this embodiment has a baseband LSI 100 
performing processing of modulating transmitted data and 
demodulating received data, a radiofrequency LSI 200 per 
forming up-convert of a transmission signal and doWn-con 
vert of a reception signal, and an application processor 300 as 
a logic LSI decompressing and compressing voice data or 
moving image data. 
[0027] The radiofrequency LSI 200 has a radiofrequency 
circuit 210 performing up-convert of a transmission signal 
and doWn-convert of a reception signal and amplifying a 
signal, a D/A and A/D converter circuit 220 converting trans 
mitted data to an analog signal and converting a reception 
signal to a digital signal, a voltage-controlled oscillator cir 
cuit 230 generating a clock (1)0 fed to the radiofrequency 
circuit 210 for frequency converting a transmission signal or 
a reception signal and operating the D/A and A/ D converter 
circuit 220, and a DA converter circuit 240 giving an oscilla 
tion control voltage Vct to the oscillator circuit 230 based on 
controlled data from the outside of the chip. The radiofre 
quency circuit 210 is provided With a PLL circuit generating 
a clock having a radiofrequency obtained by multiplying the 
clock (1)0 from the voltage-controlled oscillator circuit 230 as 
a reference clock. 

[0028] The baseband LSI 100 has a CPU 110 performing 
modulation and demodulation processing and control of the 
entire chip, a clock generator circuit (CPG) 120 having a PLL 
circuit PLL1 generating an internal clock CLK1 obtained by 
multiplying a clock signal fed from the outside of the chip and 
a divider circuit DIV1 frequency dividing the clock CLK1 
generated by the PLL to generate an operation clock of a 
peripheral circuit, a clock output terminal 130 for outputting 
a clock CLKO frequency divided by the divider circuit DIV1 
to the outside of the chip, and an RF interface transmitting and 
receiving transmitted and received data betWeen the baseband 
LSI 100 and the radiofrequency LSI 200. In this embodiment, 
the clock (1)0 from the oscillator circuit 230 of the radiofre 
quency LSI 200 is inputted as a reference clock to the base 
band LSI 100. The oscillator circuit 230 may be an external 
oscillator. 
[0029] The baseband LSI 100 has an AFC function gener 
ating data detecting a difference betWeen tWo clocks from the 
frequency of the internal clock CLK1 generated based on the 
reference clock (1)0 from the radiofrequency LSI 200 and 
information on a master clock included in received data from 
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a base station and correcting the difference. The AFC function 
is realized by software processing of the CPU 110. 
[0030] Corrected data generated by the AFC function is fed 
via the RF interface 140 to the DA converter circuit 240 of the 
radiofrequency LSI 200 to be converted to an analog signal. 
The signal is applied as the oscillation control voltage Vct to 
the oscillator circuit 230 to correct the frequency of the ref 
erence clock (1)0. 
[0031] The application processor 300 comprises a CPU 310 
performing softWare processing of compression and decom 
pression of voice data or image data, a clock generator circuit 
320 having a PLL circuit PLL3 generating an internal clock 
CLK2 obtained by multiplying a clock signal (1)1 from an 
oscillator X01 externally provided to the external terminal of 
the chip and a divider circuit DIV3 frequency dividing the 
clock CLK2 generated by the PLL to generate an operation 
clock CLK3 of the peripheral circuit, a clock input terminal 
330 for inputting the clock CLKO outputted from the base 
band LSI 100, a timer 340 count operated based on a clock 
from the baseband LSI 100, and a controller circuit 350 
operating the timer 340 upon reception of the clock CLKO 
inputted from the clock input terminal 330. The controller 
circuit 350 has a function of resetting the timer 340 at poWer 
up or suitable timing and reading a value of the timer 340. The 
controller circuit 350 may be a simple buffer Without any 
complicated functions Which converts a signal from the out 
side to a signal of amplitude suitable to the inside of the chip. 
[0032] The CPU 310 is operated by the internal clock 
CLK2 generated based on the clock signal (1)1 of the oscillator 
X01 and can detect a difference betWeen the clock CLKO 
(CLK1) of the baseband LSI 100 and the clock CLK2 of the 
application processor 300 by referring to a value of the timer 
340 count operated based on the clock CLKO from the base 
band LSI 100. The processing operation on the application 
processor side, such as image data compression processing, 
can be synchronized With the processing operation on the 
baseband LSI 100 side. The internal clocks CLK1 and CLK2 
have a frequency of hundreds of MHZ, respectively. The 
oscillator X01 has a crystal oscillator circuit With a high 
accuracy. 

EMBODIMENT 2 

[0033] FIG. 2 shoWs a second embodiment in Which the 
present invention is applied to a portable device, such as a 
portable phone, having a radio communication function. 
[0034] As in the ?rst embodiment, a portable device of this 
embodiment has a baseband LSI 100 performing modulation 
and demodulation processing, a radiofrequency LSI 200 per 
forming up-convert of a transmission signal and doWn-con 
vert of a reception signal, and an application processor 300 
compressing and decompressing voice data or moving image 
data. The relation betWeen the baseband LSI 100 and the 
radiofrequency LSI 200 is the same as that of the ?rst embodi 
ment. 

[0035] This embodiment is different from the ?rst embodi 
ment in that in place of the clock output terminal outputting a 
clock generated by the clock generator circuit 120 of the 
baseband LSI 100 to the outside, a timer 150 updated by a 
clock generated by a clock generator circuit 120 and a termi 
nal 131 outputting to the outside a time-up signal TUS indi 
cating that a predetermined time from the timer 150 elapses 
are provided in the baseband LSI 100, and that an interrupt 
controller circuit 360 is provided in the application processor 
300, the time-up signal TUS from the timer 150 of the base 
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band LSI 100 is inputted as a timer interrupt signal to the 
interrupt controller circuit 360, and in the case that there is an 
timer interrupt to the interrupt controller circuit 360, the CPU 
310 performs update operation of its oWn timer 340 in inter 
rupt processing. The timer interrupt occurs in a cycle of e. g., 
1 ms (millisecond). 
[0036] The timer 150 may be a timer counter composed of 
hardWare or may be a softWare timer con?gured in a RAM 
(memory circuit Which is alWays readable and Writable) 
update operated by a program. Since the CPU 110 executing 
the program is operated by a clock CLK1, the value of the 
timer 150 as a softWare timer is updated in synchronization 
With the clock CLK1. The timer 340 on the application pro 
cessor 300 side may be also a timer counter or a softWare 

timer. The CPU 310 on the application processor 300 side is 
operated in synchronization With a clock CLK2. In the case 
that the timer 340 is a softWare timer, the timer 340 is updated 
in synchronization With the clock CLK2. HoWever, the cycle 
(1 ms) of an interrupt from the baseband LSI 100 side is 
suf?ciently longer than the cycle of the clock CLK2. Thus, the 
timer 340 can be regarded as being synchronized With the 
clock CLK1 on the baseband LSI 100 side. 
[0037] The CPU 310 of the application processor 300 is 
operated by the internal clock CLK2 generated based on a 
clock signal (1)1 of its oWn oscillator X01 in the clock gen 
erator circuit 320 and can detect a difference betWeen the 
clock CLK1 of the baseband LSI 100 and the clock CLK2 of 
the application processor 300 by referring to a value of the 
timer 340 update operated based on a timer interrupt from the 
baseband LSI 100. The processing operation on the applica 
tion processor side, such as image data compression process 
ing, can be synchronized With the processing operation on the 
baseband LSI 100 side. 
[0038] As in the application processor 300, as the baseband 
LSI 100, an LSI having a con?guration similar to that of a 
general-purpose microprocessor having a CPU and a RAM 
may be used. The baseband LSI 100 having such architecture 
may have an interrupt controller circuit and execute various 
processing by a timer interrupt. The baseband LSI 100 having 
such timer interrupt function is provided With a timer 
(counter) for a timer interrupt. The interrupt output of the 
timer is fed to the interrupt controller circuit 360 of the appli 
cation processor 300. Accordingly, the function of this 
embodiment can be realized Without increasing hardWare 
very much. 

EMBODIMENT 3 

[0039] FIG. 3 shoWs a third embodiment in Which the 
present invention is applied to a portable device having a 
radio communication function. This embodiment is applied 
to a portable device, such as a portable phone, having a 
videophone function transmitting and receiving a still image 
or a moving image With voice. 
[0040] As in the second embodiment, a portable device of 
this embodiment has a baseband LSI 100 performing modu 
lation and demodulation processing, a radiofrequency LSI 
200 performing up-convert of a transmission signal and 
doWn-convert of a reception signal, and an application pro 
cessor 300 compressing and decompressing voice data or 
moving image data. The baseband LSI 100 is provided With a 
timer counter 150. The application processor 300 is provided 
With a timer counter 340 and an interrupt controller circuit 
360. In the second embodiment, the timer counter 340 is 
update processed by an interrupt to the interrupt controller 
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circuit 360. In this embodiment, the timer counter 340 is 
composed of hardware so as to be operated by an internal 
clock CLK2 generated based on a clock signal (1)1 of its oWn 
oscillator XO1 in the clock generator circuit 320. In FIG. 3, 
circuits similar to or corresponding to those of FIG. 1 are 
indicated by the same reference numerals and the overlapped 
description is omitted. 
[0041] In this embodiment, the application processor 300 is 
connected, as external devices, to a liquid crystal display 
device 410 as display means, a speaker 420 for voice output, 
a microphone 430 for voice input, anAD/ DA converter circuit 
440 performing DA conversion of an output signal to the 
speaker 420 and AD conversion of an input signal from the 
microphone 430, a solid-state imaging device (camera) 450 
having a CCD (charge-coupled device) or a MOS sensor, an 
external ROM (read only memory) 460 having an OS (opera 
tion system) executed by the CPU 310 and a ?ash memory 
storing a user program, and an external RAM 470 having an 
SDRAM providing an area of an OS timer managed by the 
CPU 310 according to the OS. 
[0042] The baseband LSI 100 is connected to an external 
ROM 480 storing a program executed by a CPU 110 of the 
baseband LSI 100 as an external device and is provided With 
an interrupt controller circuit 160 for executing timer inter 
ruption processing. The baseband LSI 100 may be also pro 
vided With an external RAM providing an area such an OS 
timer managed by the CPU 110 according to the OS. 
[0043] Not being particularly limited, in this embodiment, 
the AD/DA converter circuit 440 is operated in synchroniza 
tion With a clock signal (1)2 obtained by frequency dividing a 
clock (1)1 generated by the oscillator XO1 generating a refer 
ence clock of the application processor 300 by a divider 
circuit DIV2, and the solid-state imaging device (camera) 450 
is operated in synchronization With a clock signal (1)3 from an 
oscillator XO2 provided separately from the oscillator XO1 
generating the reference clock (1)1. The clock signal (1)2 has a 
frequency of e.g., 8 kHZ. A voice signal from the microphone 
430 is sampled for each 125 11s by the AD/DA converter 
circuit 440 to be converted to a digital signal. 

[0044] The application processor 300 is provided With a 
voice interface 381 inputting and outputting a signal of the 
speaker 420 and the microphone 43 0 according to the external 
devices and an image interface 382 inputting an image signal 
from the solid-state imaging device 340. In this embodiment, 
in order to transmit and receive data betWeen the baseband 
LSI 100 and the application processor 300, the baseband LSI 
100 is provided With an interface 180 and the application 
processor 300 is provided With an interface 380. 

[0045] Further, the application processor 300 of this 
embodiment is provided With a shared RAM 391 having tWo 
input-output ports and having a dual port memory accessible 
from both of the baseband LSI 100 and the application pro 
cessor 300 as a buffer memory holding data transmitted and 
received betWeen the baseband LSI and the application pro 
cessor 300. The application processor 300 is provided With an 
internal RAM 392 providing a Working area of the CPU 310 
for temporarily storing operated data, a DMA controller 385 
DMA transferring voice data betWeen the internal RAM 392, 
the shared RAM 391 and the voice interface 381, a DMA 
controller 386 DMA transferring image data betWeen the 
internal RAM 392, the shared RAM 391 and the image inter 
face 382, and an external bus interface 383 for inputting and 
outputting data betWeen the external ROM 460, the external 
RAM 470 and the application processor 300. 
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[0046] A method of synchronizing the baseband LSI 100 
With the application processor 3 00 in this embodiment Will be 
described. 

[0047] In this embodiment, a value (text signal or binary 
code) TCC of the timer counter 150 is stored as time infor 
mation on the baseband side from the baseband LSI 100 to the 
shared RAM 391 of the application processor 300. The time 
information on the baseband side stored in the shared RAM 
391 may not be the value of the timer counter 150 and may be 
a value of the OS timer managed by the OS (operation sys 
tem) executed by the CPU 110. Storing of the time informa 
tion on the baseband side in the shared RAM 391 is desirably 
performed periodically, but need not be alWays performed 
periodically. FIGS. 4 to 6 shoW the relation betWeen time 
information on the baseband side stored in the shared RAM 
391, time of the timer counter 340 in the application processor 
300 and timing of various processing, in Which FIG. 4 shoWs 
the case that both times are almost matched, FIG. 5 shoWs the 
case that time on the baseband side is earlier, and FIG. 6 
shoWs the case that time on the baseband side is later. 

[0048] FIG. 7 schematically shoWs a procedure of voice 
data processing in the application processor 300. A voice 
signal inputted from the microphone 430 is sampled for each 
125 11s by the AD/DA converter circuit 440 to be converted to 
a digital signal. The converted voice data is transferred to the 
internal RAM 392 by the DMA controller 385 (step S1). The 
application processor 300 of this embodiment compresses 
each 160-voice data. The DMA controller 385 judges 
Whether the number of voice data transferred to the internal 
RAM 392 is reached N (normally, 160) or not. When it is 
reached N, an interrupt signal is inputted from the DMA 
controller 385 to the interrupt controller circuit 360 to start an 
interrupt handler (step S2). Transfer of the voice data can be 
managed by the softWare timer in the internal RAM 392. In 
this case, When the number of voice data transferred reaches 
160, a timer interrupt may be given to the interrupt controller 
circuit 360 by the softWare timer to start the interrupt handler. 
As described above, in this embodiment, since a voice signal 
is sampled for each 125 us, an interrupt occurs for each 20 ms 

(:0.l25 ms><l60). 
[0049] When an interrupt occurs, the interrupt handler sets 
the number of voice data transferred to N again to instruct 
start of data transfer to the DMA controller 385 (step S3). The 
DMA controller 385 starts DMA transfer of the voice data 
again. Thereafter, the interrupt handler issues an event ?ag on 
the program (step S4). When the event ?ag is issued, the CPU 
310 starts phone task processing compressing the 160 voice 
data and image data in the internal RAM 392 and executes 
update of the softWare timer provided in the internal RAM 
392 (step S5). The softWare timer is used for image data 
processing. The compressed voice data and image data are 
multiplexed to be stored in the shared RAM 391. The above 
operation is repeated, making it possible to transfer the com 
pressed voice data and image data to the baseband LSI 100. 
[0050] As is understood from FIG. 4, in the case that both 
times are almost matched With each other, 160 voice data are 
compressed for each 20 ms in the time on the baseband side to 
be multiplexed With the image data and stored in the shared 
RAM 391. There is no trouble in the case that the baseband 
LSI 100 reads voice data in the shared RAM 391 for each 20 
ms. As shoWn in time A of FIG. 5, in the case that time on the 
baseband side is earlier, preparation cannot be done When the 
baseband LSI 100 reads data in the shared RAM 391 before 
completing compression of voice data on the application 
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processor side. Here, transmission and reception of data 
to/ from the baseband LSI should be done for each 20 ms. As 
shoWn in time A of FIG. 6, in the case that time on the 
baseband side is later and the delays are stacked to exceed 20 
ms, the next data is stored before data stored in the shared 
RAM 391 is read from the baseband LSI 100 so that the buffer 
can be over?oWed. The same thing can occur in image data. 

[0051] FIG. 8 shoWs a detailed procedure of processing by 
the interrupt handler in the step S3 of the ?owchart of FIG. 7. 
[0052] When the transfer of N voice data is completed to 
start the interrupt handler, the processing of FIG. 8 is started 
and the interrupt handler determines a difference betWeen 
time on the baseband side in the shared RAM 391 and time on 
the application processor side (step S31). Whether the time 
difference exceeds the alloWable range or not is judged, and in 
the case that it does not exceed the alloWable range, the 
number of data transferred N is set to the normal “160” to 
instruct data transfer restart to the DMA controller (step S32 
S34 and S37). 
[0053] When judging that the time difference exceeds the 
alloWable range, Whether the time on the baseband side is 
later or not is judged in step S33, and When it is later, the 
number of data transferred N is set to “161” larger than the 
normal “160” to instruct data transfer restart to the DMA 
controller (step S33-S35 and S37). As shoWn in time B of 
FIG. 6, data transfer completion can be matched With reading 
timing of voice data in the shared RAM 391 by the baseband 
LSI 100. The CPU 310 discards one of 161 data transferred in 
the phone task processing to perform compression processing 
of 160 data. The correlation betWeen voice data is relatively 
high. In the case that one data is discarded, loWering of voice 
quality is less. 
[0054] When judging that the time difference exceeds the 
alloWable range in step S32 and When judging that the time on 
the baseband side is earlier in step S33, the number of data 
transferred N is set to “159” smaller than the normal “160” to 
instruct data transfer restart to the DMA controller (step S33 
S36 and S37). As shoWn in time B of FIG. 5, data transfer 
completion can be matched With reading timing of voice data 
in the shared RAM 391 by the baseband LSI 100. The CPU 
310 uses the same data as the 159th data of 159 data trans 
ferred in the phone task processing as the 160th data to per 
form compression processing. The correlation betWeen voice 
data is relatively high. In the case that the same data is used 
tWice, loWering of voice quality is less. 
[0055] Methods of determining a difference betWeen time 
on the baseband side and time on the application processor 
side in step S31 of FIG. 8 are as folloWs. 

[0056] A ?rst method is a method of comparing time on the 
baseband side in the shared RAM 391 With a value of the 
timer counter 340 on the application processor side. A second 
method is a method of comparing time on the baseband side 
in the shared RAM 391 With a value of the softWare timer in 
the internal RAM 392 on the application processor side. A 
third method is a method of comparing time on the baseband 
side in the shared RAM 391 With a value of the OS timer in the 
external RAM 470 on the application processor side. Setting 
of the number of voice data transferred in steps S34 to S36 
may be done by changing a value of the data transfer counter 
provided in the DMA controller 385. It may be also done by 
changing a value of the softWare timer in the internal RAM 
392 or by changing the OS timer in the external RAM 470. In 
order to correct the time difference by changing the OS timer, 
a correction processing routine of the OS timer must be pre 
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viously incorporated into the OS itself and be provided in a 
subroutine call function for calling the routine from the user 
program and executing it. Changing of the softWare timer in 
the internal RAM 392 can be corrected by the user program 
(application program) in the external memory 460 Without 
correcting the OS timer. 

[0057] In this embodiment, the interrupt handler compares 
the time information on the baseband side Written into the 
shared RAM 391 by the baseband LSI 100 With the time on 
the application processor side (a value of the timer counter 
340, the softWare timer, or the OS timer) to determine a time 
difference. When the time information on the baseband side is 
Written into the shared RAM 391, a difference (time differ 
ence) betWeen it and the time on the application processor 
side (a value of the timer counter 340, the softWare timer, or 
the OS timer) to store it in the internal RAM 392 or the 
external RAM 470. When the interrupt handler is started, the 
time difference is read from the internal RAM 392 or the 
external RAM 470 to perform judgment in step S32 of the 
?owchart of FIG. 8. Instead of Writing the time difference into 
the internal RAM 392 or the external RAM 470, a pair of the 
time information on the baseband side and the time on the 
application side When it is Written may be Written into the 
internal RAM 392 or the external RAM 470. 

[0058] The synchronization of the transfer and compres 
sion processing of voice data transmitted is described above. 
For the transfer and decompression processing of received 
voice data, in the same manner, the baseband LSI 100 can be 
synchronized With the application processor 300. For image 
data, the image processing softWare timer updated for each 20 
ms in the RAM 392 is corrected based on the time information 
on the baseband side Written into the shared RAM 391 by the 
baseband LSI 100 to synchronize the operation of the appli 
cation processor side With the operation of the baseband LSI. 
The portable phone to Which this embodiment is applied can 
maintain synchronization With the operation of a portable 
phone of the party on the other end over a long period of time 
via transmission and reception to/from the base station. 

[0059] The invention Which has been made by the present 
inventors is speci?cally described above based on the 
embodiments. The present invention is not limited to the 
above embodiments and various modi?cations can be made 
in the scope Without departing from its purpose. For instance, 
in the above embodiments, a signal including time informa 
tion on the baseband LSI side fed from the baseband LSI to 
the application processor is transferred via the external ter 
minal or the interface. A transceiver circuit permitting trans 
mission and reception by radio communication according to 
the Bluetooth standards may be provided in the interface part 
to transfer a signal including time information. 

[0060] In the fourth embodiment of FIG. 4, the clock (1)2 
obtained by frequency dividing the clock ([)1 of the oscillator 
XO1 by the divider DIV2 is a sampling clock of the AD/ DA 
converter circuit 440. In a system using a clock of an exclu 
sive oscillator provided separately from the oscillator XO1 as 
the sampling clock of the AD/DA converter circuit 440, the 
above embodiments can synchronize the baseband LSI With 
the application processor in the image data processing. 
[0061] Mainly, the case that the invention Which has been 
made by the present inventors is applied to a portable phone in 
an application ?eld as its background is described above. The 
present invention is not limited to it and can be Widely used in 
a portable device having a function of performing radio com 
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munication using a radio phone communication network such 
as a notebook PC or a PDA (Personal Digital Assistance). 

1.-19. (canceled) 
20. A portable device comprising: 
a radio communication semiconductor integrated circuit 

including means for detecting a frequency drift of a 
clock signal based on time information for synchroniZa 
tion included in received data, and Which is operated in 
synchronization With said clock signal to perform pro 
cessing of modulating transmitted data and processing 
of demodulating the received data, said radio communi 
cation semiconductor integrated circuit fur‘ther includ 
ing output means for outputting a signal including its 
oWn time information to the outside; and 

a data processing semiconductor integrated circuit Which is 
operated in synchronization With a clock signal, and 
Which includes means for performing compression pro 
cessing of data to be transmitted and decompression 
processing of received data, said data processing semi 
conductor integrated circuit further including input 
means for inputting a signal including time information 
from the outside; 

Wherein the radio communication semiconductor inte 
grated circuit and the data processing semiconductor 
integrated circuit are coupled so that said signal includ 
ing time information is fed from said radio communica 
tion semiconductor integrated circuit to said data pro 
cessing semiconductor integrated circuit, 

Wherein said data processing semiconductor integrated cir 
cuit has a timer, and synchroniZes the data processing 
semiconductor integrated circuit With said radio com 
munication semiconductor integrated circuit based on 

Jan. 29, 2009 

the time information of said timer and said time infor 
mation received from said radio communication semi 
conductor integrated circuit; and 

Wherein said data processing semiconductor integrated cir 
cuit has a function of direct memory access (DMA) 
transferring sampled voice data or image data, and based 
on a difference betWeen said time information received 
from said radio communication semiconductor inte 
grated circuit and time information of said timer, the 
number of said voice data or image data DMA trans 
ferred is set to synchroniZe time of said radio commu 
nication semiconductor integrated circuit With time of 
said data processing semiconductor integrated circuit. 

21. The portable device according to claim 20, Wherein 
When the number of said voice data or image data DMA 
transferred is larger than a predetermined number of data, the 
transferred last data is discarded, and When the number of said 
voice data or image data DMA transferred is smaller than the 
predetermined number of data, the transferred last data is 
used tWice for matching With the predetermined number of 
data. 

22. The portable device according to claim 21, Wherein 
each time DMA transfer of said predetermined number of 
voice data or image data is completed, compression process 
ing of the number of transferred data is performed and a 
predetermined softWare timer is updated. 

23. The portable device according to claim 22, Wherein 
said softWare timer is a timer managed by an operating sys 
tem, and said operating system including means for correct 
ing said softWare timer. 

* * * * * 


