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MAGNETIC RECORDING/REPRODUCING 
APPARATUS AND THE SAME EQUIPED WITH AN 

IMAGE SENSOR 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a magnetic record 
ing/reproducing apparatus Which is able to record and repro 
duce a signal from an image sensor such as a CCD, as Well 
as a composite video signal, in particular, to the magnetic 
recording/reproducing apparatus equipped With such the 
image sensor formed or constructed as an unit, in Which a 
camera portion and a video signal processing portion thereof 
are realiZed by digital signal processing circuits. 

[0003] 2. Description of Related Art 

[0004] Almost of video signal processing in a conven 
tional VTR set of stationary type for home use and a portable 
VTR equipped With a camera formed or constructed as an 

unit, such as so-called a camcorder, is constructed With a 
signal processing circuit for an analogue signal processing. 
HoWever, With a VTR under the S-VHS standard and/or a 
camcorder under the Hi8 standard Which are already avail 
able on the market, the signal processing circuit thereof is 
constructed With a digital signal processing circuit. 

[0005] Especially, for the case of the camcorder, a system 
is proposed, in Which an A/D converter is commonly used by 
sharing With a digital processor of the camera portion 
(hereinafter, “a camera DSP”) and a digital processor of the 
VTR portion (hereinafter, “a video DSP”) thereof, for 
example in Japanese Patent Laying Open No. 8-51565 
(1996). In this case, for decreasing the number of pins of the 
IC of the A/D converter, three kinds of input signals, i.e., a 
camera signal from the camera system, a video signal from 
a line input terminal, and a reproduced video signal from a 
VTR system, are inputted to the A/D converter for common 
use after being selected through a change-over sWitch, -and 
a digital signal outputted therefrom is distributed through 
another change-over sWitch. Further, an interface circuit is 
provided for compensating level differences occurred during 
this period among those three kinds of signals. 

SUMMARY OF THE INVENTION 

[0006] Inventors of the present invention acknoWledged 
folloWing problems With respect to the prior art mentioned 
in the above publication (i.e., Japanese Patent Laying Open 
No. 8-51565 (1996)). 

[0007] First of all, the reproduced signal inputted into the 
A/D converter is the video signal Which has been treated 
With FM demodulation, therefore, an analogue processing 
circuitry is still necessary for the part of signals up to the 
demodulation. Namely, there are mixed the digital circuit 
and the analogue circuit in the circuitry for processing the 
video signal in the VTR portion, therefore being complex in 
the structure. 

[0008] Further, in case of sharing the A/D converter in 
common With the camera DSP and the video DSP, a neW 
technology With respect to the video signal processing is 
necessary, hoWever, there is no disclosure about it in that 
publication. 
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[0009] The object of the present invention, in accordance 
With the present invention, is to provide a loW price mag 
netic recording/reproducing apparatus and the same 
equipped With an image sensor as an unit, With Which the 
video signal can be processed more suitably When sharing 
the A/D converter in common With the camera DSP and the 
video DSP. 

[0010] When processing the reproduced FM signal (before 
demodulation) from the magnetic head by converting it into 
a digital signal, comparing With the signal from the image 
pick-up element Which is converted from an analogue into a 
digital signal and processed by the camera DSP, and With a 
signal Which is obtained by A/D conversion of an external 
input signal (the composite video signal), there are differ 
ence in sampling frequency due to frequency band of 
signals. Therefore, the sampling frequencies are different 
due to the difference in frequency bands of the signals and 
the difference lies betWeen the camera processing and the 
VTR processing. Those cannot be dissolved only by com 
pensating the level differences among those signals. 

[0011] Further, With a performance that is necessary for 
the A/D converter used in the conventional camera DSP, it 
must operate at a sampling clock around at 4 fsc (here, fsc: 
a frequency of color sub-carrier, and 14.3 MHZ, for example, 
in a case of NTSC set), and it must have 9 through 10 in the 
bits number thereof. Consequently, such the A/D converter 
Which is used in those has the maximum about 15 MHZ 
through 20 MHZ in the sampling frequency. On the contrary 
to this, With the video DSP, since it treats With the repro 
duced FM signal of Wide frequency band, it cannot satisfy 
a theorem necessary for sampling With such the sampling 
clock at 4 fsc (14.3 MHZ) mentioned above, and necessitates 
a sampling clock higher than that. On the other hand, 
ordinarily the clock signal of 4 fsc is used for processing of 
the video signal after the FM demodulation, and as for 
dealing With this case, it is easy and common technique to 
set the clock at 8 fsc (28.6 MHZ) tWo times higher than it 
With respect to the FM signal. Namely, by using the A/D 
converter of 30 MHZ class in the maximum sampling 
frequency, the video DSP circuit can be simpli?ed in the 
structure, on the contrary, it means that a very expensive A/D 
converter is used therein, therefore, it is not in conformity 
With an object of the present invention. 

[0012] In accordance With the present invention, it is an 
object to provide a magnetic recording/reproducing appara 
tus having a loW price signal processing circuit, by using the 
A/D converter of performance less than 20 MHZ Which has 
been conventionally used in the camera DPS as the A/D 
converter, in Which a clock signal of an appropriate sampling 
frequency is supplied to the A/D converter in each of 
operation modes, i.e., a mode of camera recording, a mode 
of external input recording, and a mode of reproducing, and 
in particular in the reproducing mode, after completing the 
sampling by the available maximum frequency thereof, the 
reproducing process is carried out by exchanging or con 
verting the clock rate to a system clock frequency Which is 
used for video signal processing. 

[0013] Further, a main function of the camera DSP is of 
receiving and outputting signals from and to the image 
sensor, then it is difficult to maintain synchroniZation With 
the video DSP. For dealing With this, in accordance With the 
present invention, in the operation of the video DSP, the 
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signal is processed by using the clock of the camera DSP in 
the camera mode, While it is processed by using the system 
clock Which is generated Within the video DSP in the 
external inputting mode. Namely, the signal processing 
comes to be easy betWeen those tWo DSPs Which are in the 
synchroniZation, by exchanging or converting betWeen the 
clock from the camera DSP and the system clock generated 
Within the video DSP. 

[0014] Furthermore, in accordance With the present inven 
tion, it is assumed that the sampling rate of the camera DSP 
is exchanged depending on the number of the picture 
elements or pixels of various kinds of the image sensors. In 
the case that the sampling rate of the camera DSP differs 
greatly from that of the video DSP, it becomes more dif?cult 
to process the video signals thereWith. As a method for 
dissolving such the problem, in accordance With the present 
invention, there is provided a loW price magnetic recording/ 
reproducing apparatus With an image sensor, in Which the 
clocks are uni?ed as an original one clock signal for com 
mon use in both the camera DSP and the video DSP, so as 
to keep the tWo DSPs in synchronism basically, and then the 
sampling rate, Which is variable depending on the number of 
the picture elements of the image pick-up element, is com 
pensated at the side of the video DSP in the camera record 
ing mode, thereby making the signal processing in common 
after the compensation, and simplifying the signal process 
ing in the video DSP. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] These and other features, objects and advantages of 
the present invention Will become more apparent from the 
folloWing description When taken in conjunction With the 
accompanying draWings, Wherein: 
[0016] FIG. 1 shoWs a construction of a signal processing 
system of a magnetic recording/reproducing apparatus 
equipped With an image pick-up element in accordance With 
a ?rst embodiment of the present invention; 

[0017] FIG. 2 shoWs an example of a reproduced lumi 
nance signal processing block in the embodiment shoWn in 
FIG. 1; 

[0018] FIG. 3 shoWs an example of a clock generator 
block in the embodiment shoWn in FIG. 1; 

[0019] FIG. 4 shoWs frequency allocations in a VTR 
under the 8 mm standard; 

[0020] FIG. 5 shoWs a characteristic of a loW pass ?lter 
shoWn in FIG. 2; 

[0021] FIG. 6 shoWs a construction of a signal processing 
system of a magnetic recording/reproducing apparatus 
equipped With an image pick-up element in accordance With 
a second embodiment of the present invention; 

[0022] FIG. 7 shoWs a concrete construction of a sample 
rate converting circuit in the embodiment shoWn in FIG. 6; 
and 

[0023] FIG. 8 shoWs a construction of a signal processing 
system of a magnetic recording/reproducing apparatus 
equipped With an image pick-up element in accordance With 
a third embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0024] Hereinafter, an explanation of a ?rst embodiment 
of the present invention Will be given With reference to 
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attached draWings. FIG. 1 shoWs a circuit construction of a 
signal processing circuit of a camcorder. There are three (3) 
modes in the camcorder, i.e., camera recording mode, exter 
nal input recording mode and reproducing mode, and each 
of them Will be explained one by one. 

[0025] Fist of all, an operation in the camera recording 
mode Will be explained. A signal from an image sensor 4 
(recently, an solid state image sensor, such as a CCD 
(abbreviation of “Charge Coupled Device”) is generally 
used) is inputted through a sWitch circuit 5 to an A/D 
converter 6 to be converted into a digital signal. At this time, 
the A/D converter 6 performs sampling With a clock (CK1) 
Which is generated in a camera DSP 7. For instance, in the 
camcorder of NTSC, the number of picture elements or 
pixels of 1 H (H: a horiZontal scanning period) is 910, and 
this is same to the sampling number When the NTSC signal 
is sampled With the sampling frequency 4 fsc. Namely, With 
an above image sensor (a type of high number of picture 
elements or pixels, the sampling frequency is the 4 fsc. An 
output of the A/D converter 6 is processed in the camera 
DSP 7. The signal processed by the camera DSP 7 is 
transferred to a video DSP 9 in a condition of the digital 
signal. A luminance signal is transferred through a sWitch 
circuit 15 to a luminance signal processing circuit 19 so as 
to be processed as the luminance signal and to be FM 
modulated. The FM modulated record signal is converted by 
a D/A converter 22 into an analogue signal and sent to the 
a recording/reproducing ampli?er 2, and a monitor output 
signal Which is outputted to a monitor TV is converted by a 
D/A converter 21 into an analogue signal to be outputted at 
a terminal 25. A color or chrominance signal is transferred 
through a sWitch circuit 16 to a chrominance signal process 
ing circuit 20, and after it is processed as the chrominance 
signal and converted into a loW band converted chrominance 
signal, it is further converted into an analogue signal by a 
D/A converter 24. The analogue signal is sent to the record 
ing/reproducing ampli?er 2 to be multiplexed With a FM 
signal therein, and is supplied to a magnetic head as a 
recording current. While, the monitor output signal to be 
displayed onto the monitor TV is converted by a D/A 
converter 23 into an analogue signal to be outputted at a 
terminal 26. 

[0026] Here, an explanation Will be given on a system 
clock Which is used inside of the video DSP. Generally, 
When the camera DSP 7 and the video DSP 9 are designed 
independent from each other, the clocks used in those tWo 
DSPs are out of synchronism With each other in almost of 
the cases. In the camera recording mode, With respect to the 
digital signal sent from the camera DSP, it is processed by 
using the clock Which is generated by the camera DSP. 
Accordingly, the clock (CK1) outputted from the camera 
DSP 7 is inputted to a system clock control circuit 29 of the 
video DPS so as to be supplied as the system clock 
(SYSCK=CK1) inside of the video DSP. 

[0027] Next, an explanation Will be given on an operation 
in the external input recording mode. A composite video 
signal coming from an input terminal 3 is inputted through 
the sWitch circuit 5 to the A/D converter 6 to be converted 
into a digital signal. At this time, the A/D converter 6 is 
sampling With a clock (CK2) Which is generated by a clock 
generator 28 of the video DSP 9, and in general, the system 
clock (CK2) is set at 4 fsc in the same manner as the camera 
DSP, in almost of the cases for the NTSC signal. An output 
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of the A/D converter 6 is divided into the luminance signal 
and the chrominance signal in a Y/C separating circuit 10 of 
the video DSP 9, and they are sent to the luminance signal 
processing circuit 19 and the chrominance signal processing 
circuit 20, respectively through sWitches 15 and 16. The 
processing thereafter is same as mentioned in the above. The 
system clock (SYSCK) is sWitched to the output (CK2) of 
the clock generator 28 in the system clock control circuit 29 
so as to be supplied as the SYSCK=CK2 inside of the video 
DSP. 

[0028] Description is made on the camera recording mode 
and the external input recording mode in the above, hoW 
ever, for the purpose of sharing the A/D converter in 
common for use in both the camera DSP and the video DSP, 
it is important aspects to exchange the system clock inside 
of the video DSP, of course to exchange the sampling clock 
of the A/D converter as Well. 

[0029] Lastly, an explanation Will be given on an operation 
in the reproducing mode. A signal reproduced from the 
magnetic head 1, after being suf?ciently ampli?ed by the 
recording/reproducing ampli?er 2, is inputted through the 
sWitch circuit 5 to the A/D converter 6 so as to be converted 
into a digital signal. At this time, the A/D converter is 
performing the sampling operation With a clock (CK3) 
Which is generated by a PLL circuit 27 of the video DSP 9. 
The output of the A/D converter 6 is divided and processed 
through a PM processing circuit 11 and a loW pass color 
?lter (C_LPF) 12, respectively. In particular, the FM lumi 
nance signal is demodulated into the video signal in the FM 
signal processing circuit 11. The output signals of the FM 
signal processing circuit 11 and the loW pass color ?lter 12 
are inputted to sampling rate converting circuits 13 and 14 
to be converted to a desired sampling rate (in this embodi 
ment, the CK2). After being converted, they are inputted 
through the sWitch circuits 15 and 16 to the luminance signal 
processing circuit 19 and the chrominance signal processing 
circuit 20, so as to be converted into the analogue signals by 
the D/A converters 21 and 23 and to be outputted as a 
reproduced luminance signal and a reproduced chrominance 
signal at the terminals 25 and 26, respectively. 

[0030] The above explanation Was given on the outline of 
the signal processing circuit of the camcorder With reference 
to FIG. 1, in the above, then, more detailed explanation Will 
be given on the luminance signal processing circuit for the 
reproducing mode by reference to FIG. 2. The reproduced 
signal inputted from a terminal 31, after being converted into 
a digital signal by the A/D converter 6 and removed With the 
loW band converted chrominance signal by a chroma trap 33, 
is further removed With disturbance due to inter-modulation 
and then demodulated into a video signal through a PM 
demodulator 35. About the inter-modulation disturbance 
Will be explained later. The signal processing up to here is 
carried out by using the sampling clock (CK3) of the A/D 
converter 6 as the clock signal. 

[0031] An output of the FM demodulator 35 is converted 
in the rate into the clock frequency Which is used in the video 
signal processing With the sampling rate converting circuit 
13. In general, since the reproduced signal processing cir 
cuits are mostly designed in common in the circuitry for the 
recording signal processing circuits, the signal can be pro 
cessed With the same clock frequency as in the recording 
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mode by doing so, thereby it is possible to simplify the 
circuit designing, and in addition thereto, to achieve small 
siZing in the circuit scale. 

[0032] The video signal Which is converted in the sam 
pling rate thereof is processed into a reproduced signal of 
superior S/N ratio With a main de-emphasis circuit 39, a 
main LPF 40 for the luminance signal, a non-linear de 
emphasis circuit 41, and a noise canceller 42, and it is 
outputted at the terminal 44. The signal is further processed 
With a system clock (SYSCK=CK2) Which is inputted from 
the terminal 45 in the circuitry of doWnstream from the 
sampling rate converting circuit 13. 

[0033] Next, an explanation Will be given on the inter 
modulation disturbance mentioned in the above. Here, the 
relationship in the frequencies betWeen the reproduced FM 
signal and the sampling clock Will be explained by referring 
to FIGS. 4 and 5. FIG. 4 shoWs the relationship betWeen the 
sampling frequency and the frequency allocations under the 
standard for 8 mm VTR of NTSC. The PM luminance signal 
42 is distributed at the frequency of 4.2 MHZ as an edge of 
the SYNC and at a frequency of 5.4 MHZ as White (100%). 
Furthermore, by taking a White clip standard for +220% 
(assuming that to the White (100%) from the edge of the 
SYNC is +100%) into a consideration, although not shoWn 
in the draWing, the maximum carrier frequency fWc comes 
to be at 6.84 MHZ. The loW band converted chrominance 
signal 41 is about at 725 kHZ, and it is multiplexed at the 
loWer side frequency of the FM luminance signal. As shoWn 
in FIG. 4, an upper side-band of the FM luminance signal 
is lying until the vicinity of 10 MHZ, therefore, the theorem 
for sampling cannot be satis?ed at the sampling frequency of 
4 fsc (14, 3 MHZ). Further, as the A/D converter, it is 
assumed that the converter of 20 MHZ at the maximum 
sampling frequency is used from a vieW point of price 
thereof. Under such the restriction, as such the sampling 
clock 43, it is selected at the frequency 5 fsc (17.9 MHZ). 
Inherently under the 8 mm VTR standard, the FM audio 
signal is multiplexed at the frequency betWeen the loW band 
converted chrominance signal and the FM luminance signal, 
hoWever, since it has no relationship With the processing in 
the video DSP, the explanation of this is omitted here. 

[0034] FIG. 5 shoWs a characteristic of the inter-modula 
tion disturbance and a loW pass ?lter (hereinafter, it is called 
as only a “LPF”) for removing it When the sampling is 
conducted. In general, When an input signal is converted 
from an analogue into a digital With a clock of the sampling 
frequency fs, the inter-modulation disturbance Will occur at 
the frequency difference (fs-f) betWeen the frequency f of the 
input signal and the sampling frequency fs. If the sampling 
frequency is suf?ciently higher than With respect to that of 
the input signal, the frequency difference (f s-f) is also high 
With respect to that of the input signal, thereby causing 
almost no problem. HoWever, in case of A/D conversion of 
the FM luminance signal, as indicated With an arroW 45, 
since the maximum carrier frequency fWc is high at 6.87 
MHZ, the frequency difference (fs-fWc) comes to be 11.06 
MHZ (as indicated by an arroW of dotted line 46) Which Will 
cause problem When being demodulated With it. Therefore, 
With provision of a trap point on an amplitude characteristic 
at the frequency of 11.06 MHZ With the LPF Which is 
provided after the A/D conversion, as shoWn by an one 
dotted chained line 44, the frequency difference (fs-fWc) is 
suppressed and the disturbance component of a broken-line 
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arrow 46 is also fully suppressed as shown by a solid line 
arrow 47, thereby removing the disturbance during the 
demodulation. 

[0035] Next, with referring to FIG. 3, a generating 
method of the clocks (CK2) and (CK3) will be explained. As 
shown in FIG. 2, when convering the sampling rate of the 
signal, since the conversion is very dif?cult if the clock 
signals before and after the conversion are not synchroniZed 
with each other, there is a necessity of obtaining the syn 
chroniZation between the two clocks previously. The clock 
(CK2) is used in the recording mode and in the process after 
the sampling rate conversion during the reproducing, and it 
is produced with high accuracy by an oscillator 57 by using 
a crystal oscillator 58 as a reference clock. For example, the 
oscillation frequency of the oscillator 57 is 8 fsc. By 
producing the clock of 4 fsc from a frequency divider 59, it 
is outputted as the clock (CK2) at the terminal 52. Further, 
with respect to the clock (CK3), by oscillating a desired 
frequency clock by an oscillator 53, comparing it in the 
phase with the output of a frequency divider 59 by a phase 
comparator 55 after being divided by a frequency divider 54, 
and further feeding a phase error through LPF 56 back to a 
controlled oscillator 53 so as to construct a PLL loop, it is 
produced in synchronism with the clock (CK2) and output 
ted at a terminal 51. However, blocks 27 and 28 indicated by 
the frameworks of dotted line are those corresponding to the 
PLL circuit 27 and the clock generating circuit 28, which are 
shown in FIG. 1. 

[0036] Next, a second embodiment in accordance with the 
present invention will be explained by referring to FIGS. 6 
and 7. FIG. 6 shows the signal processing circuit of the 
camcorder. The same elements shown in the embodiment in 
FIG. 1 are attached with the same reference numerals and 
the detailed explanation thereof will be omitted. The reso 
lution power of the camcorder is determined by the number 
of the picture elements or pixels of the image sensor which 
is used. In a high grade or quality model is used an image 
sensor having a greater number of the picture elements or 
pixels, while in an ordinary model an image sensor having 
a relative low number of the pixels. Further, when perform 
ing the signal processing in the camera DSP, the sampling 
frequency must be different depending on the number of the 
pixels. Hereinafter, an explanation will be given by taking 
the image sensor as an example which is applied to the 
camcorder of the NTSC. 

[0037] As explained in the embodiment in FIG. 1, those 
910 picture elements or pixels are provided for 1 H in the 
image sensor of high pixel number, and it is the same to the 
sampling number when the NTSC signal is sampled with the 
sampling frequency 4 fsc. Namely, with the image sensor of 
high pixel number, the sampling frequency comes to be 4 
fsc. On the contrary to this, when the number of pixels of the 
low pixel number image sensor is selected at 606 or the like 
for 1 H for example, it is about 2/3in the number of pixels of 
the high pixel image sensor, therefore the sampling fre 
quency for the low pixel number image sensor is (8/3) fsc. In 
this manner, in case of receiving and processing the signal 
with the video DSP, the sampling frequency of which must 
be different depending on the number of the pixels, since the 
circuit which performs the processing is the same in the 
structure but is different in the frequency, there is a necessity 
of exchanging a coef?cient of the circuit in order to maintain 
the characteristic at a constant, and this incurs complicated 
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circuitry designing and increase in gate number thereof. The 
number of the pixels of the image sensor is not always same 
with manufactures thereof, and is sometimes different 
depending on the speci?cation of the set, therefore it is 
dif?cult to determine the circuit constant readily at a certain 
value in setting thereof. Taking such the respects into 
consideration, in accordance with the present embodiment, 
the digital signal transferred from the camera DSP in the 
camera recording mode is converted in the sampling rate, so 
as to make it equal to the sampling frequency of the image 
sensor of high pixel number for a reference, thereby per 
forming the same processing thereafter. 

[0038] Differing from the ?rst embodiment, in the present 
embodiment, also for simplifying the explanation thereof, an 
A/D converter 102 is so constructed that it is independently 
provided with respect to the processing of the FM signal. As 
a feature of the system construction, only one system of an 
oscillator 109 (here, an oscillator of using a crystal oscillator 
110) is provided for those two (2) digital processors. Inside 
of the video DSP 104A, there is provided a clock generator 
107, from which are produced a system clock (SYSCK) for 
use in the video DSP 104 and a clock (REFCK) used as a 
reference clock of the camera DSP 118. The camera DSP 118 
is also so constructed that it produces a clock (omitted in 
FIG. 6) for use inside thereof with a clock generator 117 on 
the basis of the REFCK signal mentioned above, and a clock 
(EXTCK) in synchronism with a digital data outputted to the 
video DSP 104. As mentioned in the previous embodiment, 
in case of a sensor of high pixel number, the above 
mentioned EXTCK and the system clock (SYSCK) in the 
video DSP 104 can be coincident with each other in the 
frequency. For making them coincident with each other 
completely, there is one ways in which those two (2) digital 
processors are operated on the basis of the same reference 
clock, or the other way in which the clock of the other digital 
processor is locked in the phase by a PLL (abbreviation of 
a “Phase Locked Loop”). The present embodiment is in 
accordance with the former method. Actually, two (2) clocks 
generated from the same clock are coincident with each 
other in the frequency, however, it is difficult to make them 
completely coincide with each other in the phase due to an 
effect of delay between those two (2) digital processors, etc. 
Consequently, when transferring them between those two 
(2) digital processors as they are, it is dif?cult to take in or 
fetch the data with stability. For avoiding this, there are 
necessitated sampling rate converting circuits 105 and 106 
for converting a data in synchronism with the clock 
(EXTCK) outputted from the camera DSP 118 into a data in 
synchronism with the system clock (SYSCK) inside of the 
video DSP 104. 

[0039] FIG. 7 shows a construction of the sampling rate 
converting circuit. A reference numeral 111 denotes a data 
input terminal, 112 an input terminal for the external clock 
(EXTCK), 113 a FIFO (abbreviation of First in First out), 
115 a system clock input terminal, 114 a sample rate 
converting ?lter, 119 a switching circuit, 120 a control signal 
input terminal, and 116 an output terminal. First, the digital 
data which is in synchronism with the EXTCK and inputted 
from the terminal 111 is converted into a digital date in 
synchronism with the SYSCK within the FIFO 113. In the 
camcorder using the high pixel number CCD, the output of 
the FIFO 113 is transferred through the switching circuit 119 
to the output terminal 116, on the while, in the camcorder 
using the low pixel number CCD, the output processed by 
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the FIFO 113, after complementation of the data With the 
?lter 114 for the sampling rate conversion, is outputted 
through the switch circuit 119 at the output terminal 116. 

[0040] In the same manner for either the camcorder With 
the loW pixel number CCD sensor or the high pixel number 
CCD sensor, the outputs of the sampling rate converting 
circuits 105 and 106 Which are obtained in such manner are 
inputted to the luminance signal processing circuit 19 and 
the chrominance signal processing circuit 20, respectively, 
and then, they are converted into the analogue signals With 
the D/A converters 22 and 24 to be recorded onto a magnetic 
tape through the recording/reproducing ampli?er 2. In this 
manner, by conducting the data transfer betWeen those tWo 
(2) digital processors through the sampling rate converting 
circuit, in addition of operating those tWo (2) digital pro 
cessors on the basis of the only one oscillator 109, stable 
signal transfer can be achieved, and further it can be 
converted easily if any one of sensors having various pixel 
number is used in the camera portion, thereby obtaining a 
merit that the processing thereafter can be uni?ed. Further 
more, it is explained that the A/D converter 102 is condi 
tioned of being provided outside of the video DSP, but 
alternatively it can be provided inside thereof. Moreover, the 
oscillator 109 and the sWitching circuit 103 are provided 
inside of the video DSP 104, but they also may be provided 
at the side of the camera DSP Without trouble. 

[0041] Next, a third embodiment in accordance With the 
present invention Will be explained by referring to FIG. 8. 
FIG. 8 shoWs the signal processing circuit of the camcorder. 
The same elements shoWn in the embodiment in FIG. 6 are 
attached With the same reference numerals and the detailed 
explanation thereof Will be omitted. The difference from that 
shoWn in FIG. 6 lies in a method for generating the clock 
Which is used in the camera DSP 124 and video DSP 125. In 
the present embodiment, an oscillator 127 is provided at the 
side of the camera DSP 124, and from the output terminals 
thereof are outputted the clock (EXTCK) for use in signal 
transfer, the clock for use in the A/D converter 6, and a 
reference clock (CAMCK) for use as a reference in the video 
DSP to the video DSP 125. Within the video DSP, the 
above-mentioned reference clock (CAMCK) is inputted to 
the PLL circuit 126 to generate a clock in synchronism With 
the CAMCK in the phase, and it is sent to a clock generator 
107 so as to produce the system clock (SYSCK) for use in 
the video DSP 125, etc. In those sample rate converting 
circuit 105 and 106, data transfer is performed by using the 
system clock (SYSCK) in synchronism With the external 
clock (EXTCK) inputted from the camera DSP. Operation 
other than this is the same to that of the embodiment shoWn 
in FIG. 6. 

[0042] As explained in the above With the second and third 
embodiments, the explanation Was given basically on the 
assumption that those tWo (2) DSPs are brought in synchro 
nism With each other by unifying or joining the reference 
clocks of the camera DSP and the video DSP as a one signal, 
hoWever, if the camera DSP and the video DSP are con 
structed on the basis of the clocks Which are completely 
different to each other, they can be measured by neWly 
devising the sampling rate conversion Within the breadth of 
an idea of the present invention. 

[0043] Further, in the explanation given in the above, only 
the loW pixel number sensor and the high pixel number 
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(standard) sensor are mentioned as the image sensors. HoW 
ever, there can be considered a camcorder of high quality 
picture using another sensor Which has the resolution poWer 
higher than that of the high pixel number sensor. In this case, 
it is apparent that the signal can be processed in the same 
manner as in the process When using the loW pixels number, 
i.e., by converting into the sampling mode for the high pixel 
(standard) mode by using the sampling rate converting 
circuit at the side of the video DSP, With respect to the 
sampling rate at the side of the camera DSP corresponding 
to the high resolution poWer sensor, Within the breadth of an 
idea of the present invention. 

[0044] In accordance With the present invention, by pro 
viding the sWitching circuit for exchanging among the 
camera input signal, the external input signal and the repro 
duced FM signal before the A/D converter, as Well as 
selecting the sampling clock of the A/D converter at the most 
appropriate clock With respect to the above-mentioned three 
(3) signals, the digital signal processing for both the camera 
and the VTR portions can be achieved by only one A/D 
converter, thereby bringing great effect in reducing the cost 
thereof. 

[0045] Further, by converting the reproduced FM signal 
into the ?rst sampling rate by the sampling rate converting 
circuit, after converting it from the analogue into the digital 
With the second clock Which is higher in the frequency than 
the ?rst clock for processing the video signal and is loWer 
than the maximum sampling frequency of A/D converter 
Which is used, the signal processing after the conversion can 
be treated in the same manner as the video signal processing 
during the recording operation, thereby achieving an effect 
of suppressing complication in the circuitry designing and of 
preventing from increase in the circuit scale, as Well as of 
reducing the cost of the digital processor. 

[0046] In particular, by setting the second clock mentioned 
above at 5 fsc, it is possible to use such the A/D converter 
of loWer than 20 MHZ in performance, Which has been 
conventionally used in the camera DSP, thereby achieving 
digitaliZation of the VTR portion Without increase in the cost 
of the A/D converter thereof. 

[0047] Further, by suppressing around the frequency dif 
ference (fs-fWc) betWeen the sampling frequency fs and the 
maximum carrier frequency fWc after converting the repro 
duced FM signal from the analogue into the digital signal, 
performance can be sufficiently maintained for the FM 
signal processing With the relative loW sampling frequency, 
such as around 2 times of the FM signal band. 

[0048] Further, for the video DSP, by processing With the 
clock from the camera DSP When operating in the camera 
recording mode and by processing With the clock of the 
video DSP When operating in the external input recording 
mode, an advantage can be obtained that the signal process 
ings can be performed With ease for the tWo (2) signals. 

[0049] Further, by conducting the data transfer betWeen 
those tWo (2) digital processors through the sampling rate 
converting circuit, in addition of operating those tWo (2) 
digital processors (the camera DSP and the video DSP) on 
the basis of the only one oscillator, stable signal transfer can 
be achieved, and the oscillator can be uni?ed as the one 
system, thereby obtaining an effect of reduction in the cost 
thereof. 
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[0050] Further, by conducting the conversion from sam 
pling rate of the loW pixel number mode into that of the high 
(standard) pixel number mode, and from the sampling rate 
of the high accuracy mode into that of the high piXel number 
mode With the sampling rate converting circuit so as to make 
the frequency at a constant after the conversion for any 
mode, the circuits after the sampling rate converting circuit 
can be used in common so as to be applied to camcorders of 
various speci?cations, advantageously. Namely, a merit can 
be obtained that uni?cation of the circuit boards and parts 
can be achieved so as to accomplish reasonable or rational 
set designing. 

[0051] While We have shoWn and described several 
embodiments in accordance With our invention, it should be 
understood that disclosed embodiments are susceptible of 
changes and modi?cations Without departing from the scope 
of the invention. Therefore, We do not intend to be bound by 
the details shoWn and described herein but intend to cover all 
such changes and modi?cations falling Within the ambit of 
the appended claims. 

We claim: 
1. A magnetic recording/reproducing apparatus equipped 

With an image sensor, comprising: 

a camera portion having an A/D converter for converting 
a signal from an image sensor into a digital signal and 
a ?rst digital processor for receiving an output of said 
A/D converter and for digitally processing thereof; 

a VTR portion of a helical scan type mounting at least tWo 
or more of magnetic heads for recording/reproducing a 
PM modulated luminance signal and a loW band con 
verted chrominance signal; 

a second digital processor for processing an video signal 
of the VTR; and 

a sWitching circuit provided in a preceding stage of said 
A/D converter, Whereby the signal from said image 
sensor, an eXternal video signal and a reproduced signal 
from said magnetic heads are exchanged, the output of 
said A/D converter is inputted to said second digital 
processor, and a sampling clock of said A/D converter 
is exchanged to most pro?table clock for the signal 
from said image sensor, the eXternal video signal and 
the reproduced signal from the magnetic heads, respec 
tively. 

2. A magnetic recording/reproducing apparatus, compris 
mg: 

a VTR portion of a helical scan type mounting at least tWo 
or more of magnetic heads for recording/reproducing a 
PM modulated luminance signal and a doWn converted 
chrominance signal; and 

a second digital processor for processing an video signal 
of the VTR, Wherein a PM carrier frequency fWc 
corresponding to a White clip point of a luminance 
signal is set at a frequency less than 7 MHZ after FM 
modulation in a recording signal processing, a sam 
pling frequency fs of an A/D converter Which converts 
a reproduced FM luminance signal into a digital signal 
by sampling at a frequency Which is greater than tWo 
times of said fWc and is less than a maXimum sampling 
frequency of said A/D converter, and said digital pro 
cessor comprises: 
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a PM demodulation processing circuit for processing 
FM demodulation With said frequency fs; and 

a sampling rate converting circuit for converting into a 
sampling rate of a frequency fck Which is loWer than 
said sampling frequency fs. 

3. A magnetic recording/reproducing apparatus as de?ned 
in claim 2, Wherein said frequency fs is set at 5 fsc (fsc: a 
frequency of color sub-carrier) and said frequency fck at 4 
fsc. 

4. A magnetic recording/reproducing apparatus as de?ned 
in claim 3, Wherein said A/D converter has a performance 
less than 20 MHZ at the maXimum sampling frequency. 

5. A magnetic recording/reproducing apparatus as de?ned 
in claims 2, 3 and 4, Wherein a sampling clock of said 
frequency fs is formed by a PLL (Phase Locked Loop) 
Which is so constructed as to be in synchronism With said 
sampling clock of said frequency fck. 

6. A magnetic recording/reproducing apparatus as de?ned 
in claims 2, 3, 4 and 5, Wherein said FM demodulation 
processing circuit has a loW pass ?lter at an input stage 
thereof, and said loW pass ?lter has such a characteristic that 
it is nearly ?at up to a vicinity of a maXimum carrier 
frequency fWc, that it has a trap point or is fully suppressed 
at a frequency difference (fs-fWc) betWeen said fWc and said 
fs, and that it is fully suppressed in a frequency band greater 
than (fs-fWc). 

7. A magnetic recording/reproducing apparatus equipped 
With an image sensor, comprising: 

a camera portion having an A/D converter for converting 
a signal from an image sensor into a digital signal and 
a ?rst digital processor for receiving an output of said 
A/D converter and for digitally processing thereof; 

a VTR portion of a helical scan type mounting at least tWo 
or more of magnetic heads for recording/reproducing a 
PM modulated luminance signal and a loW band con 
verted chrominance signal; 

a second digital processor for processing an video signal 
of the VTR; and 

data transfer means for conducting data transfer from said 
?rst digital processor to said second digital processor in 
a digital signal form and for transiting a signal from a 
sampling rate of said ?rst digital processor to a sam 
pling rate of said second digital processor. 

8. A magnetic recording/reproducing apparatus equipped 
With an image sensor as de?ned in claim 7, Wherein said ?rst 
and second digital processors are constructed With an inte 
grated circuit, and said data transfer means is provided 
Within said second digital processor. 

9. A magnetic recording/reproducing apparatus equipped 
With an image sensor as de?ned in claims 7 and 8, Wherein 
rate converting means is included in said data transfer means 
in case that the sampling rate of said ?rst digital processor 
is different from that of said second digital processor. 

10. Amagnetic recording/reproducing apparatus equipped 
With an image sensor as de?ned in claim 7, Wherein only one 
oscillator for oscillating a reference clock is provided for 
those tWo digital processors, from Which reference clock are 
produced a ?rst system clock for said ?rst digital processor 
and a second system clock for said second digital processor, 
said ?rst digital processor outputs a digital signal and a clock 
for transfer in synchronism thereWith, and said data transfer 
means receives the digital signal of said ?rst digital proces 
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sor and the clock for transfer and converts from a signal in 
synchronism With said clock for transfer into a signal in 
synchronism With said second system clock. 

11. Amagnetic recording/reproducing apparatus equipped 
With an image sensor as de?ned in claim 7, Wherein only one 
oscillator for oscillating a reference clock is provided for 
those tWo digital processors, from Which reference clock is 
produced a ?rst system clock for said ?rst digital processor, 
a second system clock for said second digital processor is 
produced by a PLL circuit Which is locked in phase With the 
?rst system clock inputted thereto, said ?rst digital processor 
outputs a digital signal and a clock for transfer in synchro 
nism thereWith, and said data transfer means receives the 
digital signal of said ?rst digital processor and the clock for 
transfer and converts from a signal in synchronism With said 
clock for transfer into a signal in synchronism With said 
second system clock. 

12. Amagnetic recording/reproducing apparatus equipped 
With an image sensor as de?ned in claims 10 and 11, Wherein 
said clock for transfer Which is outputted from said ?rst 
digital processor is in a same relationship in frequency to 
that of said second digital processor With respect to the 
second system clock When a high piXel number device is 
used, it is in a relationship loWer than said second system 
clock When a loW piXel number device is used, said data 
transfer means comprises transfer means for transiting a 
signal from said clock for transfer to said second system 
clock When the high piXel number device is used, and said 
data transfer means is constructed With said transfer means 
and a rate converting means being provided thereafter and 
for converting a rate from said clock for transfer to said 
second system clock When the loW piXel number device is 
used. 
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13. Amagnetic recording/reproducing apparatus equipped 
With an image sensor as de?ned in claim 12, Wherein said 
transfer means comprises a memory device of FIFO type. 

14. Amagnetic recording/reproducing apparatus equipped 
With an image sensor, comprising: 

a camera portion having an A/D converter for converting 
a signal from an image sensor into a digital signal and 
a ?rst digital processor for receiving an output of said 
A/D converter and for digitally processing thereof; 

a VTR portion of a helical scan type mounting at least tWo 
or more of magnetic heads for recording/reproducing a 
PM modulated luminance signal and a loW band con 
verted chrominance signal; 

a device having function of recording a camera signal and 
an eXternal signal; and 

a second digital processor for processing an video signal 
of the VTR, Wherein, in operation of camera recording, 
data transfer from said ?rst digital processor to said 
second digital processor is conducted With a digital 
signal and said second digital processor processes a 
signal by using a clock of said ?rst digital processor, 
and in operations of external signal recording and 
reproducing, an input signal is processed by using a 
system clock of said second digital processor after 
being converted into a digital signal by said A/D 
converter. 


