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Description 

The present invention relates to a digital signal 
processing circuit for use, for example, In a magnetic 
recording and reproducing apparatus for recording s 
and reproducing a digital audio signal with the use of 
a rotary drum (hereinafter referred to as •digital audio 
tape recorder" or •oAT"). 

While such a digital audio tape recorder can re-
cord and reproduce an audio signal at a high density 10 

with deterioration In the quality of sound effectively 
being prevented from occurring, it is unavoidable that 
the overall structure becomes complex. Therefore, It 
Is the Industry practice to Implement circuit blocks 
such as the digital signal processing circuitry and the 1s 

servo circuitry in Integrated circuits to thereby simpli-
fy the overall structure. 

Generally, in digital audio tape recorders, the 
magnetic heads are disposed on a rotary drum. hav-
ing a diameter of 30 mm, at an angular separation of 20 

180" and a magnetic tape is wound around the rotary 
drum through a lap angle of90°. 

However, it is possible to miniaturise the DAT us­
ing a rotary drum 15 mm in diameter with magnetic 
heads disposed thereon at an angular separation of 2s 
180° and with a magnetic tape lap angle of 1800. With 
this arrangement, it is possible to obtain similar record 
tracks to those obtained with the use of the 30 mm ro-
tary drum. 

However, when a rotary drum of 15 mm in diam- 30 

eter is used, the record signal must be supplied to the 
magnetic heads disposed on the rotary drum at a dif­
ferent timing from that when a rotary drum of 30 mm 
in diameter is used. 

That is, it becomes necessary to provide a digital ss 
signal processing circuit which will output the record 
signal at a different timing depending on whether the 
rotary drum of 30 mm in diameter is used or the rotary 
drum of 15 mm in diameter Is used. 

As a measure to solve such a problem, it Is con- "" 
sidered to add a specific converter circuit to the digital 
signal processing circuit for changing the timing of the 
output so that only one type of digital signal process-
ing circuit need be used for the cases where the rotary 
drum is 30 mm in diameter or 15 mm in diameter. In 45 

such a case, however, the overall structure becomes 
accordingly complex. Further, duplicated circuit por-
tions are required In the converter circuit and the dig-
ital signal processing circuit and, therefore, this ar-
rangement is still insufficient for practical use. 60 

In view of the foregoing, an object of the present 
Invention is to provide a digital signal processing cir­
cuit which will be used in common for different mech­
anical organisations of a digital audio tape recorder 
with respect to different sized rotary drums or the like. 55 

EP-A-0,257,991 discloses a rotary head ~pe re­
corder in accordance with the preambles of claim 1 
and claim6. 

2 

According to the present invention, there is pro­
vided a digital signal processing circuit for use in any 
one of a plurality of different digital signal recording 
apparatus operative to convert a digital signal to a re­
cord signal and then to output the record signal at a 
predetermined timing to magnetic heads on a rotary 
drum with a magnetic tape wound around the same, 
thereby to record the digital signal on the magnetic 
tape, the circuit being characterised by: 

memory means for storing for a respective re­
cording apparatus control data representative of the 
diameter of the rotary drum, the lap angle of the mag­
netic tape wound around the rotary drum, and the an­
gular spacing of the magnetic heads on the rotary 
drum; and 

means connected to the memory means and 
responsive to the stored control data for outputting 
the record signal at a specific transmission speed 
and ata timing switched as a function of the data stor­
ed in the memory means. 

The Invention also provides a digital signal proc­
essing circuit for use in any one of a plurality of dif­
ferent digital tape recorder/reproducer for recording 
and reproducing signals on a magnetic tape, and in­
cluding a rotary drum of a known diameter about 
which, In use, the tape is wrapped through a known 
angle and a pair of magnetic heads mounted on the 
rotary drum with a known angular spacing, the digital 
signal processing circuit comprising: 

a digital memory for storing data, including 
control data for a respective recorder/reproducer rep­
resenting the diameter of the rotary drum, the lap an­
gle of the magnetic tape, and the angular spacing of 
the magnetic heads; 

a digital signal Input/output circuit supplied 
with the control data, from the digital memory for re­
ceiving, during recording, an input digital data signal, 
dividing it into blocks of data, and temporarily storing 
the blocks of data In the digital memory, and, upon re­
production of data signals recorded on the magnetic 
tape, temporarily storing the reproduced digital data 
signals in the memory and thereafter loading repro­
duced digital data signals from the digital memory by 
blocks and outputting the blocks of digital data; 

a record signal generating circuit connected to 
the digital memory and supplied with the control data, 
for, during recording, loading digital data signals from 
the digital memory, modulating the digital data sig­
nals, and outputting the modulated, digital data sig­
nals as a record signal at a predetermined timing in 
accordance with the control data, and thereby, the 
digital signal is successively recorded on the magnet­
ic tape in a predetermined record format. 

The Invention further provides a digital signal re­
cording method for converting a digital signal to a re­
cord signal and then outputting the record signal at a 
predetermined timing to a magnetic head on a rotary 
drum with a magnetic tape wound around the same, 
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thereby recording the dlgilal signal on the magnetic andO; 
tape, characterised by the steps of outputting the re- FIGS.11(A) to 11(C) are signal wave·fOrm charts 
cord signal at a specified transmission speed and at showing the operation of the type B head ar-
a timing switched in accordance with infOrmation as rangement during the LP mode recording of the 
to the drum diameter of the rotary drum, lnfonnation 5 nonnal mode, with FIG. 11(A) showing both the 
as to the lap angle of the magnetic tape wound around rotary drum reference signal (OREF), FIG. 11 (8) 
the rotary drum, and information as to the angular showing the switching pulse signal (SWP), and 
spacing of the magnetic heads on the rotary drum, at FIG.11(C} showing the record signal (SREc); 
least a part of such infonnation being stored in a dig- FIGS. 12(A) to 12(E) are signal wave fonn charts 
Ital memory the remainder being optionally recorded 10 showing the operation of the type B head ar-
on the magnetic tape and extracted during reprodue> rangement during the SP mode recording of the 
tion of signals recorded on the magnetic tape. normal mode, with FIG. 12(A) showing the rotary 

Other optional features of the invention are de- drum reference signal (DREF), FIG. 12(8} showing 
fined in the sub-claims. the switching pulse signal (SWP}, FIG. 12(C) 

The invention will be further described by way of 15 showing the record signal (SREC), FIG. 12(0) 
non-limllatlve example with reference to the accom- showing the reproduced signal (SRF), and FIG. 
panying drawings, in which:- 12(E) showing the record signal in the after re-

Figure 1 is a block diagram showing a digital slg- cording. mode (SReCAF); 

0 
.-' nal processing circuit according to an embodi- FIGS. 13(A) to 13(C} are signal wave form charts 

ment of the present Invention; 20 showing the operation of the type 8 head ar-
Figure 2 is a block diagram showing a digllal au- rangement during the reproduction of a tape re-
dio tape recorder in which the circuit depicted in corded In the LP mode of the nonnal mode, with 
Figure 1 is employed; FIG. 13(A) showing the rotary drum reference 
Figure 3 is a table showing the data arrangement signal (~F), FIG. 13(8} showing the switching 
of a mode byte; 25 pulse signal (SWP) and FIG. 13(C) showing the 
Figure 4 is a table showing the data arrangement reproduced signal (SRF); 
of a status byte; FIGS. 14(A) and 14(8) are signal wave fonn 
Figure 5 is a schematic plan view showing a charts showing the operation of the type C head 
structure of a rotary drum of a type A head ar- arrangement during the LP mode recording of the 

\..._,1 rangement; 80 normal mode, with FIG. 14(A) showing both the 
Figure 6 is a table for explaining the operations in rotary drum reference signal (OREF) and the 
various types of OATs; switching pulse signal (SWP) and FIG. 14(B) 
Figures 7(A) and 7(8) are signal waveform charts showing the record signal (SREc); 
showing the operation of the type A head ar- FIGS. 15(A) and 15(8) are signal wave fonn 
rangement during the LP mode recording of the 35 charts showing the operation of the type C head 
normal mode, with FIG. 7(A) showing both the ro- arrangement during the SP mode recording of the 
tary drum reference signal (OReF) and the switch- normal mode, with FIG. 15(A) showing both the 

\.....,/" ing pulse signal (SWP) and FIG. 7(B) showing the rotary drum reference signal (DREF) and the 
record signal (SREc); · switching pulse signal (SWP) and FIG. 15(8) 
FIGS. 8(A) to 8(0) are signal wave fonn charts 4() showing the record signal (SRec); 
showing the operation of the type A head ar- FIGS. 16 (A1) to 16(C) are signal wave fOrm 
rangement during the SP mode recording of the charts showing the operation of the type C head 
normal mode, with FIG. 8(A) showing both the ro- arrangement during the reproduction of a tape re-
tary drum reference signal (OREF) and the switch- corded in the LP and SP modes of the normal 
ing pulse signal (SWP), FIG. 8(B) showing the re- 45 mode, with FIG.16(A1)showingtherotarydrum 
cord signal (SREc). FIG. 8(C) showing the repro- reference signal (~F) in the LP mode and FIG. 
duced signal (.2m:), and FIG. 8(0) showing the re- 16(A2) showing the rotary drum reference signal 
cord signal in the after recording mode (SRECAF); (OREF) in the SP mode, FIG. 16(8) showing the 
FIGS. 9(A) to 9(C) are signal wave form charts switching pulse signal (SWP) and FIG. 16(C) 
showing the operation of the type A head ar- 50 showing the reproduced signal (SRF) in both 
rangement during the reproduction of a tape re- modes; 
corded in the LP mode of the normal mode, with FIGS. 17(A) to 17(0) are signal wave fOrm charts 
FIG. 9(A) showing the rotary drum reference slg- showing the operation of the type C head ar-
nal (DREF), FIG. 9(8) showing the switching pulse rangement during the multiple-speed record-
signal (SWP) and FIG. 9(C) showing the repro- 55 Ing/reproducing mode, in either of the LP mode or 
duced signal (SRF); the SP mode, with FIG. 17(A) showing both the 
FIG. 1 O is a schematic plan view showing a head rotary drum reference signal (~EF) and the 
arrangement of a rotary drum of the types 8, C, switching pulse signal (SWP), FIG. 17(8) show-
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Ing the reproduced signal (SfflO); FIG. 17(C) show-
ing the record signal (SREC), and FIG.17(0) show-
ing the record signal In the after recording mode 
(SRECAF); 
FIGS. 18(A) to 18(C) are signal wave form charts 
showing the operation of the type D head ar-
rangement during the reproduction of a tape re-
corded in the LP mode of the normal mode, with 
FIG. 18(A) showing the rotary drum reference 
signal (i>i&), FIG. 18(8) showing the switching 
pulse signal (SWP) and FIG. 18(C) showing the 
reproduced signal (SRF); 
FIGS. 19(A) to 19(0) are signal wave form charts 
showing the operation of the type D head ar-
rangement when the magnetic tape recorded in 
the SP mode is reproduced, with FIG. 19(A) 
showing both the rotary drum reference signal 
(DREF) and the switching pulse signal (SWP), FIG. 
19(8) showing the reproduced signal (SRF). FIG. 
19(C) showing the record signal (SREc). and FIG. 
19(D) showing the record signal in the after re-
cording mode (SRECAF); and 
FIGS. 20(A) to 22(8) are signal wave form charts 
similar to those of the preceding figures for ex-
plaining the operation of the record signal gener-
atlng circuit depicted In FIG. 1 for the head ar-
rangements of the types A, B, and Cor D, respeo-
tively. 

DETAILED DESCRIPTION OF THE INVENTION 

An embodiment of the present invention will be 
described below in detail with reference to the accom-
panying drawings. 

(1) Structure of a digital audio tape recorder 

Referring to FIG. 2, reference numeral 1 denotes 
the whole of a digital audio tape recorder, which con-
verts an audio signal in a stereo system to a digital 
signal and records the digital signal. 

In the digital audio tape recorder 1, an Input dis-
play circuit 2, which Includes a processor circuit, gen-
erates operating data Dsou in response to operation 
of operating devices and also changes the display on 
its display panel In accordance with the display data 
output from a system control circuit 6. 

A servo circuit 4 is entirely arranged In an inte-
grated circuit form and includes the system control 
circuit 6, a reel motor control circuit 10, a mechanical 
control circuit 12, a drum servo circuit 14 and a cap-
stan servo circuit 16. The servo circuit 4 supplies the 
operating data Dsou to the system control circuit 6 
structured of a processor circuit (not shown). 

The system control circuit 6, at the time of record-
ing data, generates control data DcoNT in accordance 
with preset structural information corresponding to 
the structure, i.e. the diameterand head arrangement 
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of the rotary drum and the like of the digital audio tape 
recorder 1 and the operating data Dsou and outputs 
the control data DcoNr to the reel motor control circuit 
10, the mechanical control circuit 12, the drum servo 
circuit 14, and the capstan servo circuit 16, which are 
internally connected, and to a digital signal process­
ing circuit 18, which Is externally connected to the 
servo circuit 4. 

The system control circuit 6, at the time of repro­
duction of the recorded data, generates the control 
data DCONT• other than a status byte, and outputs It to 
the digital signal processing circuit 18. 

Further, at the time of reproduction of the data, 
the system control circuit 6 takes the status byte data 
output from the digital signal processing circuit 18 and 
generates control data DCONT using it and supplies the 
data to the reel motor control circuit 10, the mechan­
ical control circuit 12, the drum servo circuit 14, and 
the capstan servo circuit 16 • 

Thus, the reel motor control circuit 10, the mech­
anical control circuit 12, the drum servo circuit 14, 
and the capstan servo circuit 16, atthe time of record­
ing, drive mechanical portions such as the magnetic 
tape traveling system of the digital audio tape recor­
der 1 In response to user operation, on the basis of 
the prescribed structural Information and the operat­
ing data Dsou· 

On the other hand, the same elements, at the 
time of reproduction, drive the mechanical portions in 
response to the operation by the user and the mode 
of the digital audio signal recorded on the magnetic 
tape 19, on the basis of subcode data which has been 
recorded on the magnetic tape, the prescribed struc­
tural Information, and the operating data Dsou· 

More specifically, the reel motor control circuit 10 
drives the reel motor 20 in accordance with rotating 
speed information of a reel motor 22 input through an 
amplifier 20 (which information is formed of a fre­
quency generator signal FG1) and on the basis of the 
control data DcoNT output from the system control cir­
cuit 6, whereby the reel of a magnetic tape cassette 
(not shown) is driven to rotate at a predetermined 
speed. 

The mechanical control circuit 12 controls the op­
erations of a tape cassette loading and ejecting 
mechanism, magnetic tape loading mechanism, and 
the like (not shown) in accordance with the control 
data DCONr output from the system control circuit 6. 

The drum servo circuit 14, through an amplifier 
25, controls the operation of a drum motor 24 in ac­
cordance with the control data DcoNT output from the 
system control circuit 6, thereby driving a rotary drum 
26 to rotate at a predetermined speed. 

At this time, the drum servo circuit 14 accepts 
from the drum motor24 a frequency generated signal 
FGi, whose signal level rises at intervals of one rota­
tion of the rotary drum 26, and a PG (pulse generator) 
signal, whose signal level rises at Intervals of a pre-
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determined angle of rotation of the rotary drum 26, 
through an amplifier 28. On the bases of these sig­
nals, the drum servo circuit 14 generates a switching 
pulse signal SWP whose signal level changes at in­
tervals of one rotation of the rotary drum 26. 

The drum servo circuit 14 further controls the op­
eration of the drum motor 24 so that the phase of the 
switching pulse signal SWP becomes a predeter­
mined phase referenced from a rotary drum reference 
signal DREF output from the digital processing circuit 
18, thereby driving the rotary drum 26 to rotate at a 
predetermined speed in synchronism with the timing 
of the signal processing in the digital signal process­
ing circuit 18. 

The rotary drum reference signal DREF is formed 
of a reference signal, having a duty factor of 50%, re­
curring at an Interleave period. 

Therefore, when a set of magnetic heads are dis­
posed on the rotary drum 26 at an angular distance 
of 180° and record tracks are formed In succession at 
intervals of a rotation of 180° of the rotary drum 26, 
the control Is such that the switching pulse signal 
SWP can synchronize with the rotary drum reference 
signal DREF• 

On the other hand, during reproduction of the sig­
nals recorded in the tape 19, the capstan servo circuit 
16, on the basis of a pilot signal for ATF (automatic 
track finding) tracking control extracted from a repro­
duced signal SRF, a frequency generated signal FGa 
input through an amplifier 30 from the capstan motor 
32, and the control data DcoNToutputfrom the system 
control circuit 6, drives a capstan motor 32 to rotate 
so that the magnetic tape 19 is moved at a predeter­
mined speed and tracking control is performed. 

(2) Structure of control data 

The control data DcoNT is formed of serial data, 
whose predetermined bytes are assigned to a mode 
byte and a status byte, each being formed of 8 bits. 

In the mode byte as shown In FIG. 3, the high­
order two bits represent the diameter of the rotary 
drum 26 and the arrangement of the magnetic heads 
and the value set up In advance in the servo circuit 12 
on the basis of the structure of the rotary drum or the 
like of the digital audio tape recorder 1 is output from 
the system control circuit 6 as the two-bit data. 

More specifically, when the bits are •oo•, •01 •, 
"10", and 11•, they mean thatthearrangementofthe 
rotary drum 26 and the magnetic heads constituting 
the digital audio tape recorder 1 Is of type A, type B, 
type C, and type D, respectively. 

The third bit indicates, when it Is •1 •, that the dig­
ital audio tape recorder 1 is in a test signal recording 
mode. 

When the third bit Is •o•, the fourth bit Indicates, 
when it Is •1 •, that the apparatus is in the state of re­
production, the fifth bit indicates, when it is •1•, that 

the apparatus is in the state of recording, and the 
sixth bit indicates whether the apparatus is in the nor­
mal mode (•o•) in which recording and reproduction 
are performed at the normal recording and reproduc-

5 Ing speeds or It is in the multiple-speed mode ("1•) in 
which recording and reproduction are performed at 
two times the speeds In the normal mode. 

Thus, It is arranged such that, when the mode 
byte is ·-001 ooo· or ·--0011 oo•, it is detected thatthe 

10 apparatus is in the after record mode for recording 
subcode data In the normal mode or in the multiple­
speed mode, respectively, and when it is •-01-0-" or 
·--01-1--•, It Is detected that the apparatus is in the re­
cording mode In the normal mode or in the multlple-

15 speed mode, respectively. 
When the mode byte is ·--01--0-" or •-01--1-•, it 

indicates that the apparatus is in the state to start re­
cording or In a standby state for recording, respective­
ly. The bit •-• means that bifs data can be either •o" 

20 or•1•. 
The status byte as shown in FIG. 4, is generated, 

at the time of recording, in the system control circuit 
6 on the basis of the operating data Dsou. whereas at 
the time of reproduction and after recording, it is gen-

25 erated in the digital signal processing circuit 18 on the 
basis of the data of the subcode recorded on the mag­
netic tape 19. 

In the status byte the high-order two bits repre­
sent the sampling frequency fs of the digital audio sig-

30 nal, and the following two bits represent the number 
of channels of the audio signal which the digital audio 
tape recorder processes for recording and reproduc­
tion. 

To the fifth and sixth bits are assigned the data 
35 for Identifying the quantization process, e.g. 16 bit lin­

ear quantizing or 12 bit non-linear quantizing, respec­
tively, used when the audio signal is converted to the 
digital audio signal and, conversely, the digital audio 
signal is converted to the audio signal, and the sev-

"" enth and eighth bits are designed to identify the track 
pitch Tp. 

Thus, when the status byte is •100-01--•, it Is 
known that the case is where an audio signal of two 
channels is subjected to a 16-blt non-linear quantiza-

45 tion process at a sampling frequency of 32 kHz, and 
that the case is where recording is made in a long­
play mode (hereinafter referred to as •LP mode9} or a 
magnetic tape recorded in the LP mode Is repro­
duced. 

so Further, when the status byte is "01-01 •, the 
mode is known to be a 1.5-tlmes track pitch mode In 
which a magnetic tape recorded at 1.5 times the or­
dinary track pitch is reproduced. When the status 
byte Is other than •100-01-•and •01----01" It is known 

ss that the case is where recording is made in a stan­
dard-play mode (hereinafter referred to as •sp 
mode") or a magnetic tape recorded in the SP mode 
is reproduced. 

5 
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(1-1-1) Operation of the drum serVc> circuit and 
capstan servo circuit in the type A 

The type A head arrangement indicated by the 
high-order two bits (•ooi of the mode byte is ar- s 
ranged, as shown in FIG. 5, such that a pair of heads, 
I.e. an A head and a 8 head 33Aand 338, respective-
ly, with different azimuth angles are disposed at an 
angular distance of 180° on the rotary drum 26 having 
a diameter of 30 mm, and the magnetic tape 1 g Is 10 

wound around the rotary drum 26 at a lap angle of 
goo. 

Therefore, the A and 8 heads 33A and 338 alter­
nately scan the magnetic tape 1g every other period, 
the period being that during which the rotary drum 26 16 
rotates go0

• 

At this time, as shown In FIG. 6 under the column 
designated •A type•, the drum servo circuit 14 and the 
capstan servo circuit 16 switch their operations in ac-
cordance with the data of the mode byte and the sta- 20 

tus byte and in the LP mode recording of the normal 
mode, the drum motor 24 and the capstan motor 32 
operate so that the rotating speed N of the rotary 
drum 26 becomes 1000 rpm and the traveling speed 
V1 of the magnetic tape 1 g becomes 4.075 mm/sec. 25 

Therefore, as shown in FIGS. 7 A and 78, the ro­
tary drum 26 makes one rotation in 60 msec In syn­
chronism with the rotary drum reference signal DREF 
(FIG. 7(A)) (which, In this case, agrees with the 
switching pulse signal SWP). 30 

Meanwhile, the magnetic heads 33A and 338 
scan the magnetic tape 1g such that the A head 33A 
scans the magnetic tape 1g for the period of 15 msec, 
during which the rotary drum 26 rotates 90°, from the 
pointoftimet11 when the rotary drum reference signal 35 

DREF falls, whereas the 8 head 338 scans the mag-
netic tape 1g for the period of 15 msec, during which 
the rotary drum 26 rotates goo from the point of time 
t,2 when the rotary drum reference signal DREF rises. 

In the SP mode recording of the normal mode, the 40 

drum servo circuit 14 and the capslan servo circuit 16 
drive the drum motor 24 and the capstan motor 32, re­
spectively, so that the rotating speed N of the rotary 
drum 26 becomes 2000 rpm and the traveling speed 
V1ofthe magnetic tape 1g becomes 8.150 mm/sec. 45 

Accordingly, In the SP mode, as shown in FIGS. 
8(A) - (D), the rotary drum 26 makes one rotation in 
30 msec, and meanwhile, the A head 33A scans the 
magnetic tape 19 for the period of 7.5 msec, during 
which the rotary drum 26 rotates go0

, from the point 50 

of time ~1 when the rotary drum reference signal DREF 
falls, whereas the 8 head 338 scans the magnetic 
tape 1g for the period of 7.5 msec, during which the 
rotary drum 26 rotates go0

, from the point of time ~ 
when the rotary drum reference signal DREF rises. 55 

In this way, in the normal mode recording of the 
type A, record tracks are successively formed In the 
format standardized for the digital audio tape recorder 

8 

by successively supplying record signals SREc (FIG. 
7(8) and FIG. 8(8)) to the magnetic heads 33A and 
338 during the periods that the magnetic heads 33A 
and 338 scan the magnetic tape 1 g, 

The charaders A and B In FIG. 7(8) and FIG. 
8(8), (C) represent recorded/reproduced signals by 
the A and 8 heads 33A and 338, respectively. 

To repeat, In the nonnal mode reproduction, the 
drum motor 24 Is driven so that the rotating speed N 
of the rotary drum 26 becomes 2000 rpm and the cap­
stan motor 32 Is driven so that the traveling speed Vt 
of the magnetic tape 1 g becomes 4.075 mm/sec or 
8.150 mm/sec in the LP mode or in the SP mode, re­
spectively. 

In the reproducing mode, the rotary drum 26 is ro­
tated at the same timing as that during recording in 
the SP mode. Hence, the magnetic heads 33A and 
338, when reproducing the magnetic tape 19 record­
ed in the SP mode, scan the magnetic tape 19 so as 
to draw the same scanning loci as those drawn at the 
time of recording, and thus, the reproduced signal SRF 
obtained through the magnetic heads 33Aand 338 is 
successively demodulated and an audio signal is re­
produced. 

In this case, the capstan servo circuit 16, when 
reproducing the magnetic tape 19 recorded in the SP 
mode, uses the ATF tracking servo method (herein­
after referred to as •ATF servo"} to control the oper­
ation of the capstan motor 32, so that tracking control 
of the magnetic heads 33A and 338 Is positively per­
formed. 

When a tape 19 recorded in the LP Is reproduced, 
since the magnetic tape 19 travels at 1/2 the traveling 
speed on recording, each of the magnetic heads 33A 
and 338 scans the magnetic tape 1.9 two times while 
the magnetic tape 1 g travels one record track portion. 

Therefore, the capstan servo circuit 16, as shown 
In FIGS. 9(A) - (C), controls the operation of the cap­
stan motor 32 so that the switching pulse signal SWP 
(FIG. 9 (8)) exhibits two perioda of changes during 
one period of the rotary drum reference signal DREF 
(FIG. 9{A)). Thus, tracking control is performed such 
thatthe magnetic heads 33Aand 338 positively scan 
predetermined record tracks two times each (which 
control method will hereinafter be referred to as "semi 
NT servo"} 

In the case of the multi-speed recording/repro­
ducing mode, in which high-speed dubbing of an au­
dio signal is performed by recording or reproducing a 
tape at a recording/reproducing speed 2 times as high 
as that on recording (namely, consisting of 2 times­
speed mode recording and 2 times-speed mode re­
produdlon), the drum servo circuit 14 and the cap­
stan servo circuit 16 drive the drum motor 24 and the 
capstan motor 32, respectively, so that the rotating 
speed N ofthe rotary drum 26 becomes 2000 rpm and 
the traveling speed Vt of the magnetic tape 1 g be­
comes 8.150 mm/sec. 
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Thereby, with the traveling speed ofthe magnetic 
tape 19 relative to the rotating speed of the rotary 
drum 26 kept at the same value as that In the LP mode 
recording, the magnetic tape 19 is moved at a travel­
ing speed switched to double that speed, and thus, re­
cording/reproduction of an audio signal at 2 times the 
recording/reproducing speed In the LP mode record­
ing Is achieved. 

Therefore, in the multiple-speed recording/repro­
ducing mode, the rotary drum 26 and the magnetic 
heads 33Aand 338 operate at the same timing as that 
in the SP mode recording and reproduction (FIGS. 
8(A)- (D)). 

In the case of the after recording mode for record­
ing subcode data, the drum servo circuit 14 and the 
capstan servo circuit 16 control the operation of the 
drum motor 24 and the capstan motor 32, respective­
ly, so that the traveling speed Vt of the magnetic tape 
19 and the rotating speed N of the rotary drum 26 be­
come the same as those in the multiple-speed record­
ing/reproducing mode. 

Thus, in the after recording mode, the rotary 
drum 26 and the capstan motor 32 are driven at the 
same timing as that in the SP mode recording (FIGS. 
8(A) - (D)) and thereby, subcode data Is recorded 
while the magnetic tape recorded In the LP mode or 
SP mode Is being reproduced under the ATF servo 
control. 

Thus, the drum servo circuit 14 and the capstan 
servo circuit 16 drive the rotary drum 26 and the mag­
netic tape 11 at predetermined speeds in accordance 
with the operating mode information and structural in­
formation of the digital audio tape recorder detected 
from the control data DCONr· 

(1-1-2) Operation ofthe drum servo circuit and 
capstan servo circuit in the type B 

In the type 8, as shown in FIG. 10, the A and 8 
heads 33A and 338 are disposed at an angular dis­
tance of 180" and with an offset of 1/2 track pitch on 
a rotary drum 26 having a diameter of 15 mm, and the 
magnetic tape 19 is wound around the rotary drum 26 
at a lap angle of 180°. 

Therefore, the A and 8 heads 33A and 338 alter­
nately scan the magnetic tape 19 at intervals of the 
period during which the rotary drum 26 makes a half 
rotation. 

At this time, the drum servo circuit 14 and the 
capstan servo circuit 16 operate In accordance with 
the data of the mode byte and the status byte and in 
the LP mode recording of the normal mode, drive the 
drum motor 24 and the capstan motor 32, respective­
ly, so that the rotating speed N of the rotary drum 26 
becomes 2000 rpm and the traveling speed Vt of the 
magnetic tape 19 becomes 4.075 mm/sec. 

Further, in the SP mode recording of the normal 
mode, the drum servo circuit 14 and the capstan ser-

vo circuit 16 drive the drum motor 24 and the capstan 
motor 32, respectively, so that the rotating speed N 
of the rotary drum 26 becomes 4000 rpm and the trav­
eling speed Vt of the magnetic tape 19 becomes 8.150 

s mm/sec. 
Therefore, in the type 8, the magnetic tape 19 

travels during the period that the rotary drum 26 
makes two rotations, a distance corresponding to the 
distance it travels during the period of one rotation In 

10 the type A. Since the 1/2 track pitch offset is provided 
between the magnetic heads 33Aand 338, by supply­
ing the record signal to the magnetic heads 33A and 
338 continuously during the first rotation of the two 
rotations made by the rotary drum 26, record tracks 

15 are formed in succession In the format standardized 
for the digital audio tape recorder. 

Therefore, as shown In FIGS. 11(A) - (C) and 
FIGS. 12(A) - (E), for the LP mode and the SP mode, 
respectively, of the normal recording mode, the rotary 

20 drum 26 is driven to rotate such that one period of the 
rotary drum reference signal DREF (FIG. 11(A) and 
FIG. 12(A)) corresponds to two periods of the switch­
ing pulse signals SWP (FIG. 11(8) and FIG. 12(8)) 
and the rotary drum 26 makes one rotation in 30 msec 

26 or 15 msec, respectively. 
Meanwhile, the magnetic heads 33Aand 338 are 

supplied with the record signals SREc (FIG. 11(C) and 
FIG. 12(C)) during the period of the first rotation of the 
two rotations made by the rotary drum 26, and there-

30 by record tracks are formed in succession. 
In the normal mode reproduction, the drum motor 

24 Is driven so that the rotating speed N of the rotary 
drum 26 becomes 4000 rpm and the capstan motor32 
is driven so thatthe traveling speed Vt of the magnetic 

35 tape 19 becomes 4.075 mm/sec or 8.150 mm/see in 
the LP mode or the SP mode, respectively. 

Therefore, in the reproduction mode, the rotary 
drum 26 is rotat&d at the same timing as that In the 
SP mode recording of the normal mode (FIGS. 12(A) 

40 - (E) and FIGS. 13(A)- (C)). 
Hence, the capstan servo circuit 16, when repro­

ducing the magnetic tapes 19 recorded in the LP 
mode and In the SP mode, performs tracking control 
selecting the semi NT servo method and the ATF ser-

45 vo method, respectively. 
In the case of the multiple-speed recording/repro­

ducing mode, the drum servo circuit 14 and the cap­
stan servo circuit 16 drive the drum motor 24 and the 
capstan motor 32, respectively, so that the rotating 

50 speed of the rotary drum 26 becomes 4000 rpm and 
the traveling speed Vt of the magnetic tape 19 be­
comes 8.150 mm/sec. 

Therefore, the rotating speed of the rotary drum 
26 and the traveling speed of the magnetic tape 19 

55 are set to be 2 times those in the LP mode recording 
of the •normal mode (FIGS. 12(A) - (E)) and thus, re­
cording and reproduction at 2 times the recording/re­
producing speed in the LP mode recording of the nor-

7 



-. 

' / v 

13 EP 0 430 465 81 14 

mal mode is achieved. 
In the case of the after recording mode for record­

ing subcode data, the drum servo circuit 14 and the 
capstan servo circuit 16 control the operation ofthe 
drum motor 24 and the capstan motor 32, respective- 5 

ly, so that the traveling speed Vt of the magnetic tape 
19 and the rotating speed N of the rotary drum 26 be­
come the same values as In the multiple-speed re­
cording/reproducing mode. 

Thus, In the after recording mode, the subcode 10 

data is recorded again while the magnetic tape re­
corded in the LP mode or the SP mode is reproduced 
under the ATF servo control. 

As described above, in the type 8, just as In the 
type A, the drum servo circuit 14 and the capstan ser- 15 

vo circuit 16 drive the drum motor24 and the capstan 
motor 32, respectively, in accordance with operating 
mode Information and structural Information of the 
digital audio tape recorder 1 detected from the control 
data DOONT· 20 

(1-1-3) Operation of the drum servo circuit and 
capstan servo circuit In the type C 

The type C corresponds to the arrangement of 25 

the type B but without the offset provided between 
the magnetic heads 33A and 338. 

In this case, the drum servo circuit 14 and the 
capstan servo circuit 16, in the LP mode recording Of 
the normal mode, drive the drum motor 24 and the 30 

capstan motor 32, respectively, so that the rotating 
speed N of the rotary drum 28becomes1000 rpm and 
the traveling speed Vt of the magnetic tape 19 be­
comes 4.075 mm/sec. In the SP mode recording of 
the normal mode, the drum motor 24 and the capstan 35 

motor 32 are driven so that the rotating speed N ofthe 
rotary drum 28 becomes 2000 rpm and the traveling 
speed Vt of the magnetic tape 19 becomes 8.150 
mm/sec 

Therefore, the rotary drum 26 makes one rotation 40 
In each of the LP mode and the SP mode, In 60 msec 
or 30 msec, respectively, in synchronism with the ro-
tary drum reference signal DREF (FIG. 14(A) or Fig. 
15(A)). 

The magnetic heads 33A and 338 alternately 45 

scan the magnetic tape 19 during the periods that the 
signal level of the rotary drum reference signal DREF 

is held at high level and a low level, respectively, and, 
by supplying the record signal to each ofthe magnetic 
heads 33A and 338 at that time, record tracks are so 
formed in succession in a standardized format for the 
digital audio tape recorder. 

In the normal mode reproduction, the drum motor 
24 is driven so that the rot&tlng speed N of the rotary 
drum 26 becomes 4000 rpm and the capstan motor32 55 

is driven so that the traveling speed Vt of the magnetic 
tape 19 in the LP mode and the SP mode becomes 
4.075 mm/sec and 8.150 mm/sec, respectively. 

8 

Hence, in the reproducing mode, as shown in 
FIGS. 16(A) - (C), the rotary drum 26 makes one ro­
tation In 15 msec such that one period of reference 
drum signals DREF (FIG. 18 (A1) and (A2)) become, in 
each of the LP and SP modes, respectively, two per­
iods and four periods of the switching pulse signal 
SWP (FIG. 16(8), and thus, tracking control is per­
formed by the semi NT servo. 

In the multiple-speed reeording/reproducing 
mode, the drum servo circuit 14 and the capstan ser­
vo circuit 16 drive the drum motor 24 and the capstan 
motor 32, respectively, so that the rotating speed N 
of the rotary drum 26 becomes 4000 rpm and the trav­
eling speed Vt of the magnetic tape 19becomes 16.30 
mm/sec. 

Therefore, In the multiple-speed recording/repro­
ducing mode, as shown In FIGS. 17(A) - (D), both the 
magnetic heads 33A and 338, In either the LP mode 
or the SP mode, scan the record track during the per­
iod in which the rotary drum 26 makes one rotation in 
15 msec In synchronism with the reference drum sig­
nal DREF (FIG. 1'7(A)) and thereby recording and re­
production is achievable at recording/reproducing 
speeds four times and two times as high as thatat the 
time of recording, respectively. 

In the after recording mode for recording subcode 
data, the drum servo circuit 14 and the capstan servo 
circuit 16 control the operation of the drum motor 24 
and the capstan motor 32, respectively, so that the 
traveling speed Vt of the magnetic tape 19 and the ro­
tating speed N of the rotary drum 26 becomes the 
same as those in the multiple-speed recording/repro­
ducing mode. 

Thus, in the after recording mode, the rotary 
drum 26 and the capstan motor 32 are driven at the 
same timing as that in the SP mode recording, and 
thereby, the subcode data Is recorded again while the 
magnetic tape 19 recorded in the LP mode or the SP 
mode Is being reproduced under the ATF servo con­
trol. 

(1-1-4) Operation of the drum servo circuit and 
capstan servo circuit In the type D 

The type D uses a rotary drum 26 of the same 
structure as that of the type C but the rotating speed 
N of the rotary drum 26 is made lower than that during 
reproduction. 

More specifically, the drum servo circuit 14 and 
the capstan servo circuit 16, In the normal mode re­
cording, drive the rotary drum motor 24 and the cap­
stan motor32, respectively, in the same conditions as 
in the type C. In the normal mode reproduction, how­
ever, the drum servo circuit 14 and the capstan servo 
circuit 16 drive the drum motor 24 so that the rotating 
speed N of the rotary drum 26 becomes 2000 rpm and 
drive the capstan motor 32 so that the traveling speed 
Vt of the magnetic tape 19 becomes 4.075 mm/sec 
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and 8.150 mm/sec In the LP mode and the SP mode, 
respectively, which are 112 of the corresponding val­
ues for the type C arrangement. 

Hence, when the magnetic tape 19 recorded in 
the LP mode Is reproduced, as shown in FIGS. 18(A) 5 

- (C), the rotary drum 26 is controlled such that one 
period of the rotary drum reference signal DREF (FIG. 
18(A)) corresponds to two periods of the switching 
pulse signal SWP (FIG. 18(8)) and a reproduced sig-
nal SRF (FIG. 18(C)) Is obtained with the tracking con- 10 

trol performed by the semi NT servo. 
On the other hand, when the magnetic tape 19 re­

corded in the SP mode Is reproduced, as shown In 
FIGS. 19(A)- (D), the rotary drum 26 rotates such that 
the rotary drum reference signal DREF and the switch- 15 

Ing pulse signal SWP {FIG. 19(A)) come into phase 
and a reproduced signal SRF (FIG. 19(8)) Is obtained 
with the tracking control performed by the ATF servo. 

In the multiple-speed recording/reproducing 
mode, the drum servo circuit 14 and the capstan ser- 20 

vo circuit 16 control the drum motor 24 and the cap-
stan motor 32, respectively, so that the rotating speed 
N of the rotary drum 26 becomes 2000 rpm and the 
traveling speed Vt of the magnetic tape 19 becomes 
8.150 mm/sec. 25 

Hence, the rotating speed of the rotary drum 26 
and the traveling speed ofthe magnetic tape 19 in the 
recording of the multiple-speed recording/reproduc­
ing mode are maintained at 2 times the speeds In the 
LP mode of the normal mode, and thus, recording and so 
reproduction at 2 times the recording/reproducing 
speeds in the normal mode is made with the tracking 
control performed by the ATF servo (FIGS. 19(A) -
(D)). 

Further, in the after recording mode for recording 35 

subcode data, the drum servo circuit 14 and the cap-
stan servo circuit 16 control the operation of the ro-
tary drum motor24 and the capstan motor 32, respec­
tively, so that the traveling speed Vt Of the magnetic 
tape 19 and the rotating speed of the rotary drum 26 40 

become the same as those in the multiple-speed re­
cording/reproducing mode. 

Thus, the drum servo circuit 14 and the capstan 
servo circuit 16 detect the structure of the rotary 
drum 26 depending on the control data DCONT and 45 

drive the drum motor 24 and the capstan motor 32, re­
spectively, in accordance with the result of the detec-
tion and the operating mode. 

(1-2) Processing of the digital audio signal 5D 

Referring again to FIG. 2, a digital signal conver­
ter circuit 36 is composed of an analog digital conver­
ter, a digital analog converter, and a digital filter circuit 
(not shown). In the recording mode, the digital signal 55 

converter circuit 36 converts the right and left channel 
analog audio signals SRIN and SuN• respectively, Input 
to the digital audio tape recorder 1 into a digital audio 

9 

signal DAU· 
The digital signal converter circuit 36, in the re­

producing mode, converts the digital audio signal out­
put DAU from the digital signal processing circuit 18 
into right and left channel audio signals SROUr and 
SLour. respectively, and outputs the audio signals 
SROur and Si.our from the digital audio tape recorder 
1. 

Thus, in the digital audio tape recorder 1, audio 
signals SRJN and SuN and audio signals SROur and 
SLOur, which are all analog signals, are recorded and 
reproduced through the digital signal converter circuit 
36. 

(1-2-1) Digital signal processing circuit 

The digital signal processing circuit 18 switches 
the operating mode In accordance with the control 
data DcoNT• and, on recording, It generates the record 
signal SREc. while, on reproduction, it processes the 
reproduced signal SRF. 

More specifically, referring to FIG. 1 which shows 
the digital signal processing circuit 18 in more detail, 
an Input/output circuit 40 converts a digital audio sig­
nal RX in an AESJEBU format Input to the digital audio 
tape recorder 1 to a predetermined format and out­
puts the converted signal to a digital signal input/out­
put circuit 41. The input/output circuit 41 receives or 
outputs the digital audio signal DAU directly from the 
digital signal converter circuit 36 when recording or 
reproducing, respectively. 

The input/output circuit 40 further converts a dig­
ital audio signal output from the digital signal in­
put/output circuit 41 to a digital audio signal TX In the 
AES/EBU format and outputs the signal. 

Thus the digital audio tape recorder 1 is enabled 
to record and reproduce the digital audio signals TX 
and RX in the AES/EBU format in addition to audio 
signals SRIN and SuN as well as SROur and SLour. all 
thereof being analog signals. 

The digital signal input/output circuit 41 loads the 
control data DCONT from a predetermined region in a 
memory circuit 44 through a BUS and a memory in­
terface circuit 42 at a predetermined timing and 
switches the operating mode on the basis of the con­
trol data DCONT· 

More specifically, the digital signal input/output 
circuit 41, at the time of recording, selectively inputs 
a digital audio signal output from the Input/output cir­
cuit 40 or the digital signal converter circuit 36 in ac­
cordance with the control data DcoNr. divides the dig­
ital audio signal Into predetermined blocks, inter­
leaves the blocks, and stores the signal in the mem­
ory circuit 44. 

The block is set to a period of 60 msec In the LP 
mode of the normal mode, to a period· of 30 msec in 
the SP mode of the normal mode and in the LP mode 
of the multiple-speed recording/reproducing mode, 
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and to a period of 15 msec in the SP mode of the mul­
tiple-speed recording/reproducing mode. 

The digital signal input/output circuit 41 has a ref­
erence signal generating circuit (not shown) and it 
generates a clock signal for sampiing to be supplied 
to the digital signal converter circuit 36 and also gen­
erates a clock signal CK1 for record signal generation 
and the rotary drum reference signal DREF· 

At this time, the digital signal Input/output circuit 
41 switches the signal level of the rotary drum refer­
ence signal DREF so that one block of the digital audio 
signal stored In the memory circuit 44 may corre­
spond to one period of the rotary drum reference sig­
nal DREF. 

Thus, in the digital signal processing circuit 18, by 
having the digital audio signal subjected to a block.­
wise interleave treatment and then having the signal 
stored In the memory circuit 44, one period of the ro­
tary drum reference signal DREF agrees with the inter­
leave period. 

More specifically, the digital signal input/output 
circuit 41, by counting a predetermined clock signal 
using a counter circuit (not shown), sets the frequen­
cy of the rotary drum reference signal DREF to 50/3 Hz 
in the LP mode processing of the normal mode of the 
types A to 0 (FIGS. 7(A), {B), FIGS. 9(A) - (C), FIGS. 
11 (A)- (C), FIGS. 13(A) - (C), FIGS. 14(A), (8), FIGS. 
16(A)- (C), and FIGS. 18(A)- (C)) and sets the fre­
quency of the rotary drum reference signal DREF to 
100/3 Hz In the SP mode processing of the normal 
mode (FIGS. 8(A) - (0), FIGS. 12(A) - {E), FIGS. 
15(A), (8), FIGS.16{A)- (C), and FIGS.19(A)- (0)). 

Further, In the multiple-speed recording/repro­
ducing mode of the LP mode and the after recording 
mode for subcode data in the types A, B, and 0, and 
in the after recording mode of the SP mode in the 
types A, B, and D (FIGS. 8(A)- (D), FIGS. 12(A)- (E), 
and FIGS. 19(A) - (D)) it sets the frequency of the ro­
tary drum reference signal OREFto 100/3 Hz and in the 
multiple-speed recording/reproducing mode and the 
after record mode in the type C (FIGS. 17(A) - (0)) It 
sets the frequency to 200/3 Hz. 

At the time of reproduction, the digital signal In­
put/output circuit 41 loads the digital audio signal stor­
ed in the memory circuit44 in units of b~ocks and then 
suecessively outputs the signal in accordance with a 
predetermined clock signal to the Input/output circuit 
40 and the digital signal converter circuit 36. 

An error detection and correction circuit (ECC) 
46, like the digital signal input/output circuit41, loads 
the control data DCONT Stored in the memory circuit 44 
at a predetermined timing and switches its operation 
in accordance with the control data DcoNT· 

More specifically, atthe time of recording, the er­
ror detection and correction circuit 48 accesses the 
memory circuit 44 at a predetermined timing and se­
quentially loads, through the digital signal Input/out­
put circuit 41, the digital audio signal stored In the 

memory circuit 44, in the order of the performed inter 
leave treatment. 

Thereupon, the error detection and correction cir­
cuit 46 generates an error correcting parity code com-

5 plating In the unit of a block (I.e., formed of an internal 
code and an external code) of data for the digital au­
dio signal and then stores the parity code in the mem­
ory circuit 44. 

At the time of reproduction, the error detection 
10 and correction circuit 48 sequentially loads repro­

duced data stored in the memory circuit 44 through a 
reproduced signal processing circuit 48, carries out 
the error detection and error correction of the repro­
duced data, and stores the data in the memory circuit 

15 44. 
Thus, at the time of recording, the digital audio 

signal with the parity code added thereto is sequen­
tially stored in the memory circuit 44 In units of the 
blocks, whereas, at the time of reproduction, the dlg-

20 ital audio signal finished with error correction code is 
sequentially stored In the memory circuit in the units 
of the blocks. 

25 

(1-2-2) Record signal generating circuit 

The record signal generating circuit 50, like the 
digital signal input/output circuit 41, loads the control 
data DcoNT stored In the memory circuit 44 at a pre­
determined timing and switches its operation in a~ 

30 cordance with the control data DCONT· 
More speclfically, at the time of recording, the re­

cord signal generating circuit 50 sequentially reads 
out the digital audio signal stored in the memory cir­
cuit 44 together with the parity code in a predeter-

35 mined order and applies an 8-10 modulation to the 
signals. 

The record signal generating circuit 50, further, 
converts the modulated signal to serial data and out­
puts it with a pilot signal for an ATF tracking control 

40 sync signal and others atlached thereto. 
Thus, through the record signal generating circuit 

50, a record signal SRec which was first subjected to 
a block-wise interleave treatment and then provided 
with the parity code and the like can be obtained. By 

45 outputting the record signal SREc to the magnetic 
heads 33A and 338 through an amplifier circuit 38, 
the digital, audio signal can be successively recorded 
on the magnetic tape 19. 

At this time, the record signal generating circuit 
so 50, in accordance with the control data DcoNT• 

switches the data transmission speed and the timing 
of the outputting of the record signal SREC• and there­
by, the digital audio signal Is successively recorded in 
the format standardized for the digital audio tape re-

55 corder. 

10 

More specifically, the record signal generating 
circuit 50 generates the reference signal for generat­
ing the record signal by dividing the frequency of a 
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clock signal CK1 and, at this time, the factor by which 
the frequency of the clock signal CK1 is divided is 
switched on the basis of the control data DcoNT· 

The record signal generating circuit 50 further 
generates the record signal SREC In accordance with 6 

the rotary drum reference signal DREF and the switch-
ing pulse signal SWP, and atthis time, it switches the 
outputting timing in accordance with the control data 
DcoNT· 

In the reproducing mode, the record signal gen- 10 

eratlng circuit 50 stops outputting of the record signal 
SREc in accordance with the control data DcoNT· 

(1-2-3) Modes in the type A 

In the type A, as shown in FIGS. 20(A), (8), the 
record signal SREc (FIG. 20(8)) for one block unit is 
output in one period of the rotary drum reference sig-
nal DREF (FIG. 20(A)) such that the record signal SREc 

15 

is output for 1/4 period of the rotary drum reference 20 

signal DREF after the signal level of the rotary drum 
reference signal DREF changes. 

At this time, the record signal generating circuit 
50, in the LP mode recording, sets the transmission 
speed to 4. 704 Mbps In accordance with the refer- 25 

ence signal, whereas in the SP mode recording and 
In the multiple-speed recording/reproducing mode, it 
sets the transmission speed to 9.408 Mbps. 

Thus, in the LP mode recording of the type A, the 
record signal generating circuit 50 Is able to supply 30 

the magnetic heads 33Aand 338 with a record signal 
SREc having a transmission speed of 4. 704 Mbps 
(FIG. 7(8)) for the period of 15 msec each during 
which the magnetic heads 33A and 338 scan the 
magnetic tape 19 at intervals of one interleave period 35 

T (T = 60 msec) whereby the audio signal can be re­
corded In a standardized format for the digital audio 
tape recorder. 

In the SP mode recording of the type A, the record 
signal generating circuit 50 Is able to supply the mag- 40 

netic heads 33A and 338 with a record signal SRec 
having a transmission speed of 9.408 Mbps {FIG. 
8(8)) for the period of 7.5 msec each while the mag-
netic heads 33A and 338 scan the magnetic tape 19 
at intervals of one Interleave period T (T = 30 msec) 45 

whereby the audio signal can be recorded in the stan­
dardized format for the digital audio tape recorder 1. 

Further, In the recording ofthe multiple-speed re­
cording/reproducing mode, It ls made possible to sup-
ply a record signal SREC having a transmission speed 50 
of 9.408 Mbps (FIG. 8(8)) which Is double that in the 
LP mode recording (which therefore is generated at 
the same timing as that in the SP mode recording) for 
the period of 7 .5 msec during which the magnetic 
heads 33A and 338 scan the magnetic tape 19 at in- 66 

tervals of one interleave period T (T = 30 msec). Thus 
it is made possible to reproduce a magnetic tape re­
corded In the LP mode and record the signal in the 

11 

multiple-speed mode. 

(1-2-4) Modes in the type 8 

In the case of the type Bas shown in FIGS. 21 (A) 
- (C), the record signal SREC (FIG. 21(C)) is supplied 
to the A head 33A for the period beginning with the si­
multaneous fall times of the rotary drum reference 
signal DREF (FIG. 21 (A)) and the switching pulse sig­
nal SWP (FIG. 21(8)) and ending with the timing of 
the rise of the switching pulse signal SWP. The record 
signal SREC Is supplied to the 8 head 338 for the per­
iod following the above period until the switching 
pulse signal SWP again falls. 

At this time, the record signal generating circuit 
50, in the LP mode recording, sets the transmission 
speed to 4. 704 Mbps whereas it, In the SP mode re­
cording and in the multiple-speed recording/repro­
ducing mode, sets the transmission speed to 9.408 
Mbps. 

Thereby, in the LP mode recording of the type 8, 
It is made possible to supply a record signal SREc with 
a transmission speed of 4.704 Mbps (FIG. 11(C)) to 
the magnetic heads 33A and 338 for the first of two 
periods of changes made by the switching pulse sig­
nal SWP (FIG. 11 (8)) at Intervals of one Interleave 
period T (T = 60 msec) (FIG. 11(A)). Thus, the audio 
signal can be recorded in the format standardized for 
the digital audio tape recorder the same as with the 
type A. 

In the SP mode recording of the type 8 (In this 
case, one interleave period T = 30 msec as shown in 
(FIG. 12(A)), the same as in the LP mode recording, 
a record signal SREc of having a transmission speed 
of 9.408 Mbps (FIG. 12(C)) ls supplied to the magnet­
ic heads 33A and 338 in the first period of the switch­
ing pulse signal SWP (FIG. 12(8)) and thus, the same 
as with the type A, the audio signal can be recorded 
in the format standardized for the digital audio tape re­
corder. 

Further, In the recording ofthe multiple-speed re­
cording/reproducing mode, the record signal ls output 
at the same timing as in the SP mode recording as 
was the case with the type A (FIG. 12(C)), and thus, 
it Is made possible to reproduce a magnetic tape re­
corded in the LP mode and record the signal in the 
multiple-speed mode. 

(1-2-5) Modes In the type c and type D 

In the type C and the type 0, as shown in FIG. 
22(8), the record signal SREC is output continuously 
and is supplied to the magnetic heads 33A and 338 
alternatively when the rotary drum reference signal 
DREF (FIG. 22(A)) reverses. 

At this time, the record signal generating circuit 
50, in the LP mode recording of the type C and the 
type D, sets the transmission speed to 2.453 Mbps 
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whereas, in the SP mode recording of the type C and 
the type D and In the multiple-speed recording/repro­
ducing mode of the type D, the record signal gener­
ating circuit 50 sets the transmission speed to 4. 704 
Mbps. 

Thereby, in the LP mode recording of the type C 
and the type D, It is possible to continuously supply 
the record signal SREc with a transmission speed of 
2.453 Mbps (FIG. 14(8)) to the magnetic heads 33A 
and 338, and thus, as was the case with the type A, 
the audio signal can be recorded In the format stan­
dardized for the digital audio tape recorder. 

In the SP mode recording of the type C and the 
type D, (in this case, one Interleave period T = 30 
msec as shown in (Fig. 15(A)) a record signal SREc 
with a transmission speed of 4. 704 Mbps (Fig. 15(8)) 
can be supplied to the magnetic heads 33A and 338, 
and thus, as was the case with the type A, the audio 
signal can be recorded In the format standardized for 
the digital audio tape recorder. 

Further, the record signal generating circuit 50, In 
the multiple-speed recording/reproducing mode of 
the type C, sets the transmission speed to 9.408 
Mbps whereas, it, in the multiple-speed recording/re­
producing mode of the type D, sets the transmission 
speed to 4.704 Mbps. 

Thus, In the multiple-speed recording/reproduc­
ing mode of the type C, it Is made possible to repro­
duce magnetic tapes recorded In the LP mode and the 
SP mode and record the obtained signal In the multi­
ple-speed mode at a transmission speed of 9.408 
Mbps (FIG. 17(C)}. 

Likewise, in the multiple-speed recording/repro­
ducing mode of the type D, It is made possible to re­
produce a magnetic tape recorded in the LP mode 
and record the obtained signal in the multiple-speed 
mode at a transmission speed of 4.704 Mbps (FIG. 
19(C)). 

Thus, In the present embodiment, the functional 
inforl'i'lation of the digital audio tape recorder 1, such 
as the diameter of the rotary drum 28, the arrange­
ment of the magnetic heads 33A and 338 on the ro­
tary drum 26, and the lap angle of the magnetic tape 
19 is stored in the memory circuit 44 together with the 
operating mode information as the control data 
DcoNT· The timing of the outputting and the transmis­
sion speed of the record signal SREc is switched In ac­
cordance with the control data DcONT• and, therefore, 
it is made possible, even If the rotating drum or the 
like is changed, to supply the record signal ~in re­
sponse to the change. Thus, the digital signal proc­
essing circuit can be used In common In the arrange­
ments in which the rotating drum or the like is 
changed. 

(1-2-6) Processing of the reproduced signal 

Referring again to FIG. 1, a clock signal extract-

Ing circuit 52, In.the reproducing mode, receives the 
reproduced signal SRF output from the magnetic 
heads 33Aand 338 and extracts a reproduction clock 
signal CK2 from the reproduced signal SRF and sup-

5 plies it to a reproduced signal processing circuit 48. 
The reproduced signal processing circuit 48, in 

accordance with the control data DCONr• stops its op­
eration at the time of recording, and it, In accordance 
with the reproduction clock signal CK2, applies a 10-

10 8 demodulation to the reproduced signal SRF at the 
time of reproduction and stores the thus obtained re­
produced data sequentially in predetermined regions 
of the memory circuit 44. 

More specifically, In the LP mode reproduction of 
15 the type A (FIGS. 9(A) - (C)) the reproduced signal 

SRF (FIG. 9(C)) for one Interleave period, or for two 
periods of the switching pulse signal SWP (FIG. 9(8)) 
is output at a transmission speed of 9.408 Mbps 2 
times over. Therefore, the reproduced data Is de-

20 modulated by using a method disclosed In Japanese 
Laid-open Patent Publication No. 83-205861 (which 
method will hereinafter be referred to as •NT demod­
ulation• 

In the SP mode reproduction and the reproduc-
25 tion In the multiple-speed recording/reproducing 

mode (FIGS. 8(A) - (D)), a reproduced signal SRF with 
the same transmission speed 9.408 Mbps as the re­
cord slgnal SREc Is obtained (FIG. 8(C)) and the repro­
duced data Is demodulated by processing the repro-

30 duced signal SRF in accordance with the reproducing 
clock signal CK2 (which method will hereinafter be 
deferred to as •ATF demodulation• as against the NT 
demodulation) 

Likewise, in the LP mode demodulation of the 
35 type B (FIGS. 13(A) - (C)) a reproduced signal SRF 

with a transmission speed of 4. 704 Mbps (FIG. 13(C)) 
can be obtained In accordance with the rotary drum 
reference signal DREF (FIG. 13(A)) and the switching 
pulse signal SWP (FIG. 13(8)) whereas in the SP 

40 mode reproduction of the type B and in the reproduc­
tion of the multiple-speed recording/reproducing 
mode ofthe type 8 (FIGS. 12(A)-(E)) a reproduced 
signal SRF with a transmission speed of 9.048 Mbps 
(FIG. 12(0)) can be obtained, and the reproduced 

46 data are output through the NT demodulation and the 
ATF demodulation, respectively. 

In the type C and the type D, reproduced signals 
SRi= with transmission speeds of 9.408 Mbps and 
4.704 Mbps (FIG. 16(C), FIG. 17(0), FIG. 18(C) and 

50 FIG. 19(C)) are respectively obtained and the repro­
duced data are output through the NT demodulation 
or the ATF demodulation. 

The thus demodulated reproduced data are once 
stored in the memory circuit 44, then corrected for er-

55 rors in the error detection and correction circuit 46, 
and sequentially output through the digital signal In­
put/output circuit 41. The digital audio signal recorded 
in the magnetic tape 19 can thus be reproduced. 

12 
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The record signals denoted by characters SRECAF 
(FIG. 8(0), FIG. 12(E), FIG. 17(0) and FIG. 19(0)) 
represent the record signals of subcodes In the after 
recording modes. Further, the feproduced signal 
processing circuit 48 extracts the data of the subcode 5 

from the reproduced data and stores the data as data 
for the status byte of the control data DooNT in the 
memory circuit 44. 

A control dala Input/output circuit 54 stores the 
control data DOONT output from the system control cir- 10 

cuit 6 into a predetermined region of the memory clr-
cuit 44. 

Further, the control dala input/output circuit 54, at 
the time of reproduction, reads outthe data ofthe sta-
tus byte from the memory circuit 44 and outputs It to 15 

the system control circuit 6. 
Thus, at the time of recording, the control data 

DooNT• Including the mode byte and the status byte Is 
output from the system control circuit 6. The digilal 
signal processing circuit 18 switches Its operation in 20 

accordance with the data of the mode byte and the 
status byte and thereby, recording of the audio signal 
in a predetermined record fonnat is achieved. 

At the time of reproduction, the data of the status 
byte output from the reproduced signal processing 25 

circuit 48 Is stored In the memory circuit 44 together 
with the data of the mode byte output from the system 
control circuit 6. In this way, reproduction of the mag-
netic tape 19 Is achieved In accordance with the 
structural infonnatlon output from the system control so 
circuit 6 and the record format which can be detected 
from the reproduced signal SRF. 

(2) Operation of the embodiment 

In the above described arrangement, the digital 
signal Input/output circuit 41, reproduced signal proc­
essing circuit 48, record signal generating circuit 50, 
and the error detection and correction circuit 46 load 
the control data DOONTstored in the memory circuit 44 40 

at a predetermined timing, and switch their operating 
modes In accordance with the control data DcoNT· 

More specifically, in the recording mode, the dig­
ital audio signal DAU input through the audio signal 
converter circuit 36 (FIG. 2) Is subjected to an inter- 45 

leave treatment in the digital signal input/output cir-
cuit 41 and divided into units of blocks and Is stored 
In the memory circuit 44. 

The digital audio signal DAU stored in the memory 
circuit 44 is provided with a parity code in the error de- 50 

tection and correction circuit 46, and thereafter, con­
verted to the record signal SREc In the record signal 
generating circuit 50. . 

At this time, the record signal SREC is successive-
ly output to the magnetic heads 33Aand 33B at a pre- 55 

determined timing corresponding to the diameter of 
the rotary drum or the like in accordance with the con-
trol data DooNT• and thereby, the digital signal is sue-

13 

cessively recorded on the magnetic tape 19 in a pre­
determined record format. 

At the time of reproduction, the record signal gen­
erating circuit 50 stops its operation in accordance 
with the control data DooNTand the reproduced signal 
processing circuit 48 performs its operation. 

The error detection and correction circuit 46 and 
the digital signal input/output circuit 41 switch their 
operations and process the reproduced signal SRF. 

More specifically, after the clock signal CK2 is 
extracted from the reproduced signal SRF in the clock 
signal extracting circuit 52, It is demodulated In the re­
produced signal processing circuit 48. 

The thus demodulated reproduced data is once 
stored in the memory circuit 44, then subjected to the 
error detection and correction treatment In the error 
detection and correction circuit 46 and stored in the 
memory circuit 44, and thereafter, successively out­
put through the digital signal input/output circuit 41. 

At this time, the reproduced signal processing cir­
cuit 48 processes the reproduced signal SRF in accor­
dance with the control data DooNT· Thus, a digital sig­
nal processing circuit 18 which can be used In com­
mon to systems having different arrangement of the 
rotary drum or the like can be provided. 

(3) Effects of the embodiment 

According to the above described arrangement, 
by having the structural information of the digital au­
dio tape recorder 1 stored in the memory circuit 44 to­
gether with the operating mode information or the like 
as the control data DCONT• and by switching the timing 
of outputting of the record signal and the transmission 
speed in accordance with the control data DcoNT• the 
digital signal processing circuit 18 can be used in 
common to different arrangements In which the ro­
tary drum or the like Is changed. 

(4) Other embodiments 

Although, in the above embodiments, the cases 
were described where the present invention was ap­
plied to a digilal audio tape recorder having a rotary 
the drum with different diameters of 30 mm or 15 mm, 
the present invention is not limited to such an ar­
rangement but the above described teachings can be 
widely applied to a digital audio tape recorder having 
a rotary drum whose diameter Is, for example, 20 mm 
or10mm. 

Although, in the above embodiments, the cases 
were described Where the rotary drum and the mag­
netic tape were driven in the conditions described in 
FIG. 6, the present invention is not limited to such cas­
es but can be widely applied to the cases where they 
are driven in various other conditions. 

Although, In the above embodiments the case 
where the control data was stored in the memory cir-
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cuit44 was described, the presentinvention is notllrn- input digital data signal, dividing it into blocks of 
ited to such an arrangement but can be widely applied data, and temporarily storing the blocks of data in 
to such cases where the memory circuit for storing the the digital memory, and, upon reproduction of 
control data is provided separately or only the struc- data signals recorded on the magnetic tape (19), 

tural data is set for example, by SWitches or similar 5 temporarily storing the reproduced digital data 
means. signals in the memory and thereafter loading re-

Although, in the above embodiments, the cases produced digital data signals from the digital 

where audio signals were recorded and reproduced memory (44) by blocks and outputting the blocks 
were described, the present Invention is not limited to of digital data; 
such signal processing but can be applied to a digital 10 a record signal generating circuit (18) con-
audio tape recorder which is dedicated for reproduc- nected to the digital memory and supplied with 
tion or dedicated for recording, or a magnetic record- the control data (DcoNd• for, during recording, 
ing apparatus for recording and reproducing various loading digital data signals from the digital mem-
data other than audio signals. ory, modulating the digital data signals, and out-

15 putting the modulated, digital data signals as a re-
cord slgnal (SREc) at a predetermined timing In 

Claims accordance with the control data (DcoNT), and 
thereby, the digital signal is successively record-

I 1. A digital signal processing circuit for use in any ed on the magnetic tape in a predetermined re-
v' one of a plurality of different digital signal record- 20 cord format. 

ing apparatus (1) operative to convert a digital 
signal to a record signal and then to output the re- 3. A digital signal processing circuit, as recited in 

cord signal ata predetermined timing to magnetic claim 2, wherein a portion of the control data 

heads on a rotary drum (26) with a magnetic tape (DcoNT) is recorded as a status byte in the form 

(19) wound around the same, thereby to record 25 of subcode data on the magnetic tape, the re-

the digital signal on the magnetic tape, the circuit mainder of the control data being stored In said 

being characterised by: digital memory, and at the time of reproduction, 

memory means (44) for storing for a re- the magnetic heads reproduce the signals re-

spective recording apparatus control data repre- corded on the tape as a reproduced signal SRF, 
\_,,· sentatlve of the diameter of the rotary drum, the 80 and further comprising: 

lap angle of the magnetic tape wound around the a reproduced signal processing circuit(18) 

rotary drum, and the angular spacing of the mag- connected to the digital memory and supplied 

netic heads (33a, 33b) on the rotary drum; and with the control data (DcoNT), for receiving and 

means (18) connected to the memory demodulating the reproduced signal (SRF) in ac-

means and responsive to the stored control data 85 cordance with the control data (DcoNr) and, from 

for outputting the record signal at a specific subcode data in the reproduced signal (~). ex-

\.._..; 
transmission speed and at a timing switched as tracting the status byte and storing it In the digital 

a function of the data stored In the memory memory as part of the control signal (DcoNT)· 

means. 
40 4. A digital signal processing circuit, as recited in 

2. A digital signal processing circuit for use in any claim 2 or 3, further comprising operator control-

one of a plurality of different digital tape recor- lable means (2) for changing the control data 

der/reproducerforrecordlng and reproducing sig- (DCONT) stored In the digital memory and wherein 

nals on a magnetic tape (19), and including a ro- the timing of the outputting and the transmission 

tary drum (26) of a known diameter about which, 45 speed of the record signal (SREc) is switched In 

in use, the tape is wrapped through a known an- accordance with the control data (DcoNT), and 

gle and a pair of magnetic heads mounted on the therefore, it is made possible, even if the rotating 

rotary drum with a known angular spacing, the drum or the like Is changed, to supply the record 

digital signal processing circuit comprising: signal (SREc) In response to the change by chang-

a digital memory (44) for storing data, in- 50 ing the control data (DcoNT), and thus, the digital 

eluding control data (DcoNT) for a respective re- signal processing circuit can be used In common 

corder/reproducer representing the diameter of to the arrangements in which the rotating drum or 

the rotary drum (26), the lap angle of the magnet- the like ls changed. 

le tape (19), arid the angular spacing of the mag-
netic heads (33a, 33b); 55 5. A digital signal processing circuit, as recited In 

a digital signal Input/output circuit (18) claim 2, 3 or 4 wherein the control data includes 

supplied with the control data DcoNT• from the data representing the operational mode of the 

digital memory for receiving, during rec:Ording, an digital tape recorder/reproducer. 

14 
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cuit44 was described, the present invention is not lim­
ited to such an arrangement but can be widely applied 
to such cases where the memory circuit for storing the 
control data is provided separately or only the struc-
tural data Is set for example, by switches or similar s 
means. 

Although, in the above embodiments, the cases 
where audio signals were recorded and reproduced 
were described, the present invention is not limited to 
such signal processing but can be applied to a digital 10 

audio tape recorder which is dedicated for reproduc-
tion or dedicated for recording, or a magnetic record-
ing apparatus for recording and reproducing various 
data other than audio signals. 

15 

Claims 

1. A digital signal processing circuit for use In any 
one of a plurality of different digital signal record- 20 

ing apparatus (1) operative to convert a digital 
signal to a record signal and then to output the re-
cord signal at a predetermined timing to magnetic 
heads on a rotary drum (26) with a magnetic tape 
(19) wound around the same, thereby to record 25 

the digital signal on the magnetic tape, the circuit 
being characterised by: 

memory means (44) for storing for a re­
spective recording apparatus control data repre-
sentative of the diameter of the rotary drum, the 30 

lap angle of the magnetic tape wound around the 
rotary drum, and the angular spacing of the mag-
netic heads (33a, 33b) on the rotary drum; and 

means (18) connected to the memory 
means and responsive to the stored control data 35 

for outputting the record signal at a specific 
transmission speed and at a timing switched as 
a function of the data stored in the memory 
means. 

2. A digital signal processing circuit for use in any 
one of a plurality of different digital tape recor­
der/reproducerfor recording and reproducing sig­
nals on a magnetic tape (19), and including a ro-

40 

tary drum (26) of a known diameter about which, 45 

In use, the tape is wrapped through a known an-
gle and a pair of magnetic heads mounted on the 
rotary drum with a known angular spacing, the 
digital signal processing circuit comprising: 

a digital memory (44) for storing data, in- 50 

eluding control data (DcoNT) for a respective re­
corder/reproducer representing the diameter of 
the rotary drum (26), the lap angle of the magnet-
ic tape (19}, and the angular spacing of the mag-
netic heads (33a, 33b); ss 

a digital signal input/output circuit (18) 
supplied with the control data DcoNT• from the 
digital memory for receiving, during recording, an 

14 
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input digital data signal, dividing it into blocks of 
data, and temporarily storing the blocks of data In 
the digital memory, and, upon reproduction of 
data signals recorded on the magnetic tape (19), 
temporarily storing the reproduced digital data 
signals in the memory and thereafter loading re­
produced digital data signals from the digital 
memory(44) by bloCkS-ii°nd outputting the blocks 
of digital data; 

a record signal generating circuit (18) con­
nected to the digital memory and supplied with 
the control data (DcoNT), for, during recording, 
loading digital data signals from the digital mem­
ory, modulating the digital data signals, and out­
putting the modulated, digital data signals as a re­
cord signal (SREc) at a predetermined timing in 
accordance with the control data (DcoNT), and 
thereby, the digital signal is successively record­
ed on the magnetic tape in a predetermined rs­
cord format. 

3. A digital signal processing circuit, as recited in 
claim 2, wherein a portion of the control data 
(DcoNr) is recorded as a status byte in the form 
of subcode data on the magnetic tape, the re­
mainder of the control data being stored in said 
digital memory, and at the time of reproduction, 
the magnetic heads reproduce the signals re­
corded on the tape as a reproduced signal SRF, 
and further comprising: 

a reproduced signal processing circuit (18) 
connected to the digital memory and supplied 
with· the control data (DcoNT), for receiving and 
demodulating the reproduced signal (SRF) in ac­
cordance with the control data (DcoNr) and, from 
subcode data in the reproduced signal (SRF), ex-

. tracting the status byte and storing it in the digital 
memory as part of the control signal (DcoNT)· 

4. A digital signal processing circuit, as recited in 
claim 2 or 3, further comprising operator control­
lable means (2) for changing the control data 
(DcoNT) stored In the digital memory and wherein 
the timing of the outputting and the transmission 
speed of the record signal (SRec) is switched in 
accordance with the control data (DcoNT), and 
therefore, it is made possible, even if the rotating 
drum or the like is changed, to supply the record 
signal (SREc) in response to the change by chang­
ing the control data (DcoNT), and thus, the digital 
signal processing circuit can be used in common 
to the arrangements in which the rotating drum or 
the like is changed. 

5. A digital signal processing circuit, as recited in 
claim 2, 3 or 4 wherein the control data includes 
data representing the operational mode of the 
digital tape recorder/reproducer. 
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6. A digital signal recording methOd tor converting a Winkel geschlungen ist, und einem Paar von Ma-
digital signal to a record signal and then output- gnetk6pfen, die auf der Orehtrommel mit einem 
ting the record signal at a predetermined timing bekannten Wlnkelabstand befestigt sind, wobei 
to a magnetic head (33a, 33b) on a rotary drum die dlgitale Slgnalverarbeitungsschaltung auf-
(26) with a magnetic tape (19) wound around the 5 welst: 
same, thereby recording the digital signal on the einen digitalen Speicher (44) zur Speiche-
magnetic tape (19), characterised by the steps of rung von Oaten einschlleBlich von Steuerdaten 
outputting the record signal (SRF) at a specified (OcoNT) fureinen entsprechenden Rekorder/Wie-
transmission speed and at a timing switched in dergabegerit, die stellvertretend slnd fur den 
accordance with Information as to the drum diam- 10 Ourchmesser der Orehtrommel (26), den Ober-
eter of the rotary drum, infonnation as to the lap lappungswinkel des Magnetbands (19) und den 
angle of the magnetic tape wound around the ro- Winkelabstand der Magnetk6pfe (33A, 338); 
tary drum, and Information as to the angular eine digltale Signalelngangs/ausgangs-
spacing of the magnetic heads on the rotary schaltung (18), die mit den Steuerdaten (OcoNr) 
drum, at least a part of such information being 15 vom digitalen Speicher beliefert wird, um wih-
stored in a digital memory (44) the remainder be- rend des Aufzeichnens ein digitales Eingangsda-
ing optionally recorded on the magnetic tape and tenslgnal zu empfangen, es in Oatenbl6cke auf-
extracted during reproduction of signals recorded zutellen und die Oatenbl6cke im digltalen Spel-

I on the magnetic tape. chertemporirzu speichern, und, umbel derWie-
"-. . ./ 20 dergabe der Oatensignale, die auf dem Magnet-

band (19) aufgezeichnet slnd, die wiedergegebe-
Patentanspriiche nen digitalen Oatenslgnale im Speichertemporir 

zu speichern und danach die wiedergegebenen 
1. Oigitale Signalverarbeitungsschaltung zur Ver- digitalen Oatensignale vom digltalen Speicher 

wendung in einer von mehreren verschiedenen 25 (44) blockweise zu laden und die Bl0cke von di-
Signalaufzeichnungsvorrichtungen (1), welche gitalen Oaten auszugeben; 
ein digltales Signal in eln Aufzelchnungssignal elne Aufzelchnungsslgnalerzeugungs-
umsetzen kann und dann das Aufzeichnungssi- schaltung (18), die mit dem digitalen Speicher 
gnal mlt einem vorgegebenen Zelttald an Ma- verbunden ist und mit den Steuerdaten (OcoNT) 
gnetk6pfe auf elner Orehtrommel (26) ausgeben 30 beliefert wird, um wihrend des Aufzeichnens di-
kann, wobel ein Magnetband (19) um diese ge- gitale Datenslgnale vom dlgitalen Speicherzu la-
schJungen 1st, wodurch das digltale Signal auf den, die dlgitalen Oatensignale zu modulieren 
dem Magnetband aufgezeichnet wird, wobel die und die modullerten digitalen Oatensignale als 
Schaltung gekennzelchnet ist durch: Aufzeichnungssignal (SREC) mlt einem vorgege-

eine Speichereinrlchtung (44) zum Spei- 36 benen Zelttakt gemiB den Steuerdaten (OcoNT) 
chern von Steuerdaten fur eine entsprechende auszugeben, wodurch das dlgitale Signal nach-

v Aufzelchnungsvorrlchtung, die stellvertretend einanderaufdem Magnet band in einem vorgege-
fQr den Ourchmesser der Orehtrommel slnd, des benen Aufzeichnungsformat aufgezelchnet wird. 
Oberlappungswinkels des Magnetbandes, das 
um die· Orehtrommel geschlungen ist, und des 40 3. Oigitale Signalverarbeitungsschaltung nach An-
Wlnkelabstands der Magnetk6pfe (33A, 338) auf spruch 2; wobel ein Teil der Steuerdaten (OcoNT) 
der Orehtrommel; und als Statusbyte In Form von Subcodedaten auf 

eine Elnrlchtung (18), die mltder Spelche- dem Magnetband aufgezeichnet wird, der Rest 
reinrichtung verbunden ist und auf die gespei- der Steuerdaten im dlgitalen Speicher gespel-
cherten Steuerdaten antwortet, um dasAufzeich- 45 chert wird, und im Zeltpunkt der Wiedergabe die 
nungssignal mit einer bestimmten Obertragungs- Magnetk6pfe die Slgnale, die auf dem Band auf-
geschwlndlgkelt und mit einem Zeittald auszuge- gezeichnet sind, als Wledergabesignal (SRF) re-
ben, die als Funktion der Oaten, die In der Spei- produzieren, wobei sie welter aufweist: 
cherelnrlchtung gespeichert sind, geschaltet eine Wiedergabeslgnalverarbeltungs-
warden. 50 schaltung (18), die mit dem digitalen Speicher 

verbunden ist und mlt den Steuerdaten (OcoNT) 
2. Oigltale Signalverarbeltungsschaltung zur Ver- beliefert wlrd, um das Wiedergabesignal (SRF) 

wendung in elnem von mehreren verschiedenen gemiB den Steuerdaten (OooNr) zu empfangen 
dlgitalen Bandrekordern/Wiedergabegeriten zur und zu demodulieren, und, um aus den Subcode-
Aufzeichnung und zur Wledergabe von Signalen 55 daten im Wiedergabesignal (SRF) das Statusbyte 
auf elnem Magnetband (19), mit elner Orehtrom- zu extrahleren und um dieses Im digitalen Spel-
met (26) mit einem bekannten Ourchmesser, um cher als Tell des Steuersignals (OooNT) zu spel-
die Im Gebrauch das Band um einen bekannten chern. 

15 
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4. Digitale Signalverarbeltungsschaltung nach An­
spruch 2 oder3, dleweltereine steuerbare Bedie­
nereinrichtung (2) zur Anderung der Steuerdaten 
(DcoNr) aufweist, die Im digitalen Speicher ge-
speichert slnd, und wobel der Zeittakt der Ausga- 5 

be und die Obertragungsgeschwindigkelt des 
Aufzeichnungsslgnals (SRec) gemiB den Steuer­
daten (DooNr) geschaltet wlrd, und es daher mag-
lich gemacht wlrd, sogar wenn die Drehtrommel 
oder dergleichen gelndert wird, das Aufzeich- 10 

nungsslgnal (SREc) In Abhinglgkeitvon der Ande-
rung durch Andern der Steuerdaten (DooNT) zu 
liefern, und somit die digitale Signalverarbei­
tungsschaltung gemeinsam fur Elnrichtungen 
verwendet werden kann, bei denen die Dreh- 15 

trammel oder derglelchen geindert 1st. 

5. Digitale Signalverarbeltungsschaltung nach An­
spruch 2, 3 oder 4, wobei die Steuerdaten Oaten 
enthalten, die den Betriebsmodus des digitalen 20 

Bandrekorders/Wiedergabegerits aufzelgen. 

6. Digilales Signalaufzeichnungsverfahren zur Um­
setzung elnes digltalen Signals in ein Aufzeich-
nungssignal und dann zur Ausgabe desAufzeich- 25 

nungsslgnals mit elnem vorgegebenen Zelttakt 
an elnen Magnetkopf (33A, 338) auf einer Dreh­
trommel (26), wobei ein Magnetband (19) um die-
sen geschlungen ist, wodurch das digitale Signal 
auf dem Magnetband (19) aufgezelchnet wlrd, 30 

gekennzelchnet durch die Schritte: Ausgabe des 
Aufzelchnungssignals ($mo) mit einer bestlmm-
ten Obertragungsgeschwindigkeit und mit einem 
Zeittakt, die gemiB der lnfonnation bezQglich 
des Tromrneldurchmessers der Drehtrommel, 35 

der Information bezugllch des Oberlappungswin-
kels des Magnetbandes, das um die Drehtrom-
mel geschlungen 1st, und der Information bezug-
lich des Wlnkelabstandsder Magnetkopfe auf der 
Trammel geschaltetwerden, wobei zumlndestein 40 

Teil elner solchen Information in einem dlgitalen 
Speicher (44) gespelchert wlrd, der Rest fakulta-
tiv auf dem Magnetband aufgezeichnet wird und 
wihrend der Wledergabe der Signale, die auf 
dem Magnetband aufgezeichnet sind, extrahiert 45 

wird. 

Revendlcatlons 

1. Circuit de traitement de signal num6rlque pour 
une utilisation dans un quelconque d'une plurali­
t6 de dlspositlfs dlff6rents d'enreglstrement de 
signal num6rique (1) prew pour convertir un si-

50 

gnal num6rique en un signal d'enregistrement 55 

puls pour fournir le signal d'enregistrement selon 
une synchronisation pr6d6tennin6e aux t6tes 
magn6tique d'un tambotir rotatif (26), une bande 

16 
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magn6tique (19) 6tant enroul6e autour de ceder­
nier, afln d'enregistrer ainsl le signal num6rique 
sur la bande magn6tlque, circuit caract6ris6 par: 

- un moyen de m6moire (44) pour le stocka­
ge, pour un dlspositlf d'enreglstrement res­
pectif, de donn6es de commande concer­
nant le diamM:re du tambour rotatif, !'angle 
de chevauchement de la bande magn6tl­
que enroul6e autour du tambour rotatlf et 
de l'espacement angulalre des t6tes ma­
gn6tiques (33a, 33b) sur le tambour rotatif; 
et 

- un moyen (18), raccorde au moyen de me. 
moire et sensible aux donnees de comman­
de stock6es, pour g6n6rer le signal d'enre­
glstrement i1 une vitesse de transmission 
sp6clfique et selon une synchronisation 
commut6es en fonctlon des donn6es 
stock6es dans le moyen de m6moire. 

2. Circuit de traltement de signal numerique dans 
un quelconque d'une pluralit6 d'enregis­
treurs/lecteurs dlff6rents de bande num6rique 
pour l'enregistrement et la lecture de slgnaux sur 
une bande magn6tique (19) et comprenant un 
tambour rotatif (26) d'un dlametre connu sur le­
quel, en utilisation, la bande est enroul6e selon 
un angle connu et une paire de tAtes magn6ti­
ques sontmont6essur le tambour rotatif selon un 
espacement angulaire connu, circuit de traite­
ment de signal num6rique comprenant : 

- une m6moire digltale (44) pour le stockage 
de donn6es comprenant des donn6es de 
commande (DooNT) pour un enregis­
treur/lecteur respectif representant le dia­
metre du tambour rotatlf (26), !'angle de 
chevauchement de la bande ·magn6tique 
(19) et l'espacement angulaire des t6tes 
magn6tiques (33a, 33b); 

- un circuit d'entree/sortie de signal numeri­
que, (18) recevant les donn6es de comman­
de (DooNT) i1 partir de la m6moire digitale 
pour recevoir, lors de l'enregistrement, un 
signal de donn6es num6riques d'entr6e, le 
dlvisant en blocs de donn6es et stockant, 
dEi fa90n temporaire, les blocs de donn6es 
dans la memoire digitale et, lors de la lec­
ture des signaux de donnees enregistr6s 
sur la bande magn6tique (19), pour stocker, 
de fa90n temporaire, les signaux reproduits 
de donn6es num6rlques dans la memoire 
puts pour charger les signaux reproduits de 
donn6es num6riques i1 partirde la m6molre 
digitale (44) par blocs et pour fournlr les 
blocs de donnees num6riques; et 

- un circuit de g6n6ration de signal d'enregis­
trement (18) raccord6 i la m6molre digitale 
et recevant les donn6es de commande 
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(DcoNTl pour charger, tors de l'enregistre­
ment, lea signaux de donn6es numllriques 
l partlr de la memoire dlgitate, pour modu­
lar lea signaux de donnlles numllriques et 
pour gllnllrer lea signaux modullls de don- 5 

nees num6rlques comma signal d'enregis­
trement. (SREc) selon une synchronisation 
pr6d6termln'8 selon les donn'8s de 
commande (DcoNr) et ainsl, le signal numll-
rique est enregistr6, de fa90n successive, 10 

sur la bande magnlltlque dans un format 
d'enreglstrement pr6d6termin6. 

3. Circuit de traitement de signal numllrique salon la 
revendication (2), dans lequel une partie des don- 15 

nlles de commande (DcoNT) est enreglstr6e 
comme octet d'lltat sous la fonne de donnlles de 
sous-code sur la bande magnlltique, le reste des 
donn6es de commande <OCONr) lltant stockll 
dans ladite memolre dlgltale et au moment de la 20 

lecture, les lites magn6tlques llsent les slgnaux 
enreglstr6s surta bande commeslgnal de lecture 
(~F), et comprenant, de plus, un circuit de trai­
tementde signal de lecture (18) raccord6 l la m6-
moire digltale et recevant les donn6es de 25 

commande (DCONr) pourrecevoiretd6moduterle 
signal de lecture (SRF) salon les donn6es de 
commande (DcoNr) et l partlr des donn6es de 
sous-code du signal de lecture (SRF), pour extrai-
re l'octet d'etat et le stocker dans la m6moire di- 30 

gltale comma partie des donn6es de commande 
(OCONT)· 

4. Circuit de traitement de signal num6rlque salon la 
revendlcation 2 ou 3, comprenant, de plus, un 35 

moyen commutable par op6rateur (2) pour modi-
fier les donn6es de commands (DcoNT) stock6es 
dans la m6moire digltale et· dans lequel la syn­
chronisation de la sortie et de la vltesse de trans-
mission du signal d'enreglstrement (SREc) est 40 

commut6e selon les donn6es de commande 
(DcoNT) et par cons6quent, II est possible, mime 
si le tambour rotatlf ou similaire est modlfi6, de 
fournlr le signal d'enreglstrement (SREc) en 1'6-
ponse l la modification en changeant les don- 45 

nlles de commande (DCONr) et alnsi, le circuit de 
traitement de signal num6rique peut atre utilisll 
en commun avec les agencements dans lesquets 
le tambour rotatlf ou similaire est modifle. 

5. Circuit detraitement de signal num6rique salon la 
revendication 2, 3 ou 4, dans lequel les donn6es 
de commande. (DcoNr) comprennent des don­
nees repr6sentant le mode defonctionnement de 

50 

l'enreglstreur/lecteur de bande num6rlque. 55 

&. Proc6d6 d'enreglstrement de signal num6rique 
pour convertlr un signal numllrique en un signal 

17 
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d'enregistrement puis pourfournir le signal d'en­
registrement selon une synchronisation pr6d6-
terminee lune t6te magnlltlque (33a, 33b) sur un 
tambour rotatif (26), une bande magn6tique (19) 
6tant enroul'8 autour de ca dernier, enreglstrant 
ainsl le signal num6rlque sur la bande magn6ti­
que (19), proc6d6 caract6ris6 par une 6tape de 
genllratlon du signal d'enregistrement (SRF) l 
une vitesse de transmission sp6clfie et une syn­
chronisation commut6es en fonction de !'informa­
tion du diamittre du tambour rotatlf, d'une infor­
mation concernant l'angle de chevauchement de 
la bande magn6tique enroulee autourdu tambour 
rotatif et d'une information concernant l'espace­
ment angulalre des tAtes magnetiques sur le tam­
bour rotatif, au moins une partle d'une telle infor­
mation 6tant stock'8 dans une memolre digitale 
(44), le reste 6tant enreglstr6 en option sur la 
bande magnetlque et extrait tors de la lecture des 
signaux enreglstr6s sur la bande magnlltlque. 


