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Since the transmission rate is 1.544 Mbps, a transmission frame period is
The present invention relates toa methodformul-        1.544 Mbps =    1
= 8kHz tiplexing and transmitting digital data streams ac-         193 bits
125 [err] cording to the preamble of claim 1, a data multiplex   5
Therefore, the capacity which is assigned to the control method according
to the preamble of claim 8,  F bit  is given by a demultiplex control
method according to the pream-    F bit one bit x 8 kHz = 8 kbps. ble of
claim 10, a data multiplex transmission system  The capacity which Is
assigned to each TS 2 is according to the preamble of claim 12, a data
multi-  obtained by plex control system according to the preamble of  10
TS: eight bit x 8 kHz = 64 kbps. claim 13 and a demultiplex control system
according   Data are multiplexed at the basic rate of 64 kbps. to the
preamble of claim 14.                          A method of using the F bit
1 will be described CCITT Recommendation G.704 refers to syn-      with
reference to Fig. 33. The F bit 1 is divisionally chronous frame structures
used at primary and sec-  used in a manner such that a frame sync pattern
ondary hierarchical levels and gives functional char-  15  (FAS) which Is
inserted every four frames constructs acteristics of interfaces associated
with network  one loop of"001011", a data linkm of 4 kbpswhich is nodes and
PCM multiplexing equipment. Paragraph 2  inserted every two frames
constructs one loop, an er- of this Recommendation deals with basic frame
ror check code (CRC-8) on a multiframe unit which is structures, including
details of frame length, frame  inserted every four frames constructs one
loop of [err] alignment signals, cyclic redundency check (CRC)  20  to
[err] and each loop Is formed by twenty-four multi- procedures and other
basic information.           frames. Namely, the F bit having the capacity
of 8 Fig. 32 is a diagram showing a frame format of a  kbps is time
sharingly used on a 24-multiframe unit frame construction of twenty-four
multiframes hav-  basis. The capacity of 2 kbps is assigned to the frame
ing a transmission rate of 1.544 Mbps shown in the  sync pattern, the
capacityof4 kbps is assigned tothe CCITT Recommendation G.704. In the
diagram, ref-  25  data link, and the capacity of 2 kbps is further as-
erence numeral 1 denotes an F bit of one bit/frame  signed to the error
check code (CRC-6). and 2 indicates twenty-four data channels of [err] to
An example in which the asynchronous signal 3 TS[err] to which eight
bits/frame are assigned and each  of 1200 bps is multiplexed to the
transmission frame of which has the capacity of 64 kbps.             shown
in Fig. 32 will now be explained with reference Fig. 33 is a diagramm
showing the content of the   30  to Fig. 34. The 1200 bps signal 3 which is
not syn- F bit 1 In Fig. 32 and shows a state in which a single  chronized
with the transmission clocks is sampled by loop of use is constructed by
twenty-four multi-  the clocks of 9600 bps which are synchronized with
frames.                                           the transmission clocks
and the data 4 of 9600 bps is Fig. 34 is a diagram showing a state in which
derived. Next, the F' bit and S' bit each consisting of asynchronous data
of 1200 bps is multiplexed to the   35  one bit are added every six bits of
the 9600 bps data transmission frame shown in Fig. 32. In the diagram,  4
and the rate Is converted into the rate which is 816 reference numeral 3
denotes an asynchronous data  times as high as the 9600 bps data 4, thereby
produc- signal of 1200 bps; 4 denotes a signal which is ob-  Ing the data
train 5 of 12.8 kbps. Eight bits consisting tained by sampling the
asynchronous data 3 of 1200  of the F' and S' bits and six bits surrounded
by the F' bps at many points by use of sync (synchronization)  40  and S'
bits in the 12.8 kbps data train 5 are called an clocks of 9600 bps; and 5
denotes an envelope signal  envelope. Thereafter, the 12.8 kbps data train
5 is train in which the sampled signals 4 are combined ev-  multiplexed to
the 64 kbps data train 6 by the amount ery six bits and two bits consisting
of an F' bit and an  of five channels. The multiplexed data train is multi-
S' bit are added every six bits to thereby form one en-  plexed to one TS
having the capacity of 64 kbps in the velope, and its transmission rate is
set at 12.8 kbps,  45  transmission frame 7 of 1.544 Mbps. which rate is
8/6 times faster than the 9600 bps of the  All of the signals of the other
rates are also mul- sync clocks. Numeral 6 denotes a data train of the sig-
tiplexed at the basic rate of 64 kbps in a manner sim- nal train of 64 kbps
which is obtained by time sharing-  lar to the above. ly multiplexing the
envelope signal train 5 by the    Since the conventional data multiplex
transmis- amount of five channels, and 7 indicates a transmis-  50  slon
system is constructed as mentioned above, data sion frame which is derived
by inserting the signal  must be all multiplexed on a 64 kbps unit basis
and it train of 64 kbps into the TS (time slot) of 1.544 Mbps  is necessary
to match with the transmission frame and multiplexing them.
rate by performing a complicated multiplexing proce- The operation will now
be described. In Fig. 32,  dure. In addition, the conventional system is
notmade the length of a transmission frame is 193 bits and is  55  in
consideration of the subrate line of the transmis- divided Into the F bit 1
consisting of one bit and the 8-  sion rate of 64 kbps x N (N = integer
within a range of bit data channels 2 each consisting of twenty-four  1 to
24). if the system is applied to the subrate line by time slots.
reducing the number of time slots which are used, 2    
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such that the data multiplex effi-  193 bits and the resultant transmission
data are sent ciency deteriorates or the like.                   to the
transmission path. A bit pattern as a 20-multi- Fig. 35 shows an example of
a construction of an  frame pattern based on the CCITT Recommendation
apparatus on the transmission side when data is mul-  X.50 is assigned to
each F' bit in the data train 6 of tiplexed as described above and shows
transmitting   5   84 kbps. sections of 01MUX and DOMUX extracted from "The
The signals of other rates are also multiplexed New Data Transmission
System" (2nd edition), pages  into the transmission frame at the basic rate
of 64 186 and 187, published by Sangyo Tosho Co., Ltd.  kbps in a manner
similar to the above. In the diagram, reference numeral 8 denotes a     An
Example of a construction of the rate convert- rate converting buffer to
output data received from a   10  ing buffer 8 will now be described with
reference to terminal through an interface in accordance with a  Fig. 38.
multiplex timing; 9 denotes a multiplex control section  When a write gate
signal is input to a write control to multiplex the data of a plurality of
channels which  section 8b, a write signal to write data into a FIFO were
stored in the rate converting buffers 8; 10 de-  (first-in first-out)
memory 8a is output and the data notes a multiframe producing section to
multiplex a   15  from each channel is stored into the FIFO memory 8a
multiframe pattern by the F' bit In the 64 kbps envel-  by an amount of a
predetermined number of bits. At ope train; 11 denotes an elastic buffer to
temporarily  the same time, a storage amount detecting section 8d store the
multiplexed data and transmit synchronous-  starts the counting-up
operation to count the number ly with line docks; and 12 denotes a frame
sync pat-  of bits written in the FIFO memory 8a. When it is de- tern
producing section to produce and add the F bit  20  tected by the storage
amount detecting section 8d of the frame sync pattern into the transmission
data  that the data above a predetermined number of bits train.
has been stored in the memory 8a, a multiplex gate The terminal data of the
1200 bps signal 3 which  signal whose timing is coincident with the
multiplex is not synchronized with the transmission line clocks  timing is
supplied to a read control section 8c. In re- is sampled by the 9600 bps
clocks synchronized with  25  sponse to this gate signal, the read control
section 8c the transmission line clocks and the sampled data are  generates
a read signal to the memory 8a, so that the stored into the rate converting
buffer 8.          multiplexed data are output to the next stage. Next, the
9600 bps signal 4 Is read out In a burst  If the storage amount detecting
section 8d de- manner from the rate converting buffer 8 by the con-  tects
that an amount of data stored in the memory 8a trol of the multiplex
control section 9. The multiplex  30  is less than a predetermined value,
no read signal is control section 9 outputs a gate signal having the
output. Therefore, a process is performed in a manner width of six bits to
each rate converting buffer 8. An  such that a bit slip on the output side
due toa long per- F' bit and S' bit each consisting of a bit which were
iod jitter of the like of the processing clocks at the produced by the
multiframe producing section 10, are  front stage hardly occurs. added
before and after the 6-bit data read out by the   35  The conventional
multiplex apparatus is con- gate signal. In this case, these two bits are
added in  structed as described above due to the relation with response to
a multiframe multiplex timing signal   its data multiplex format and needs
two kinds of mul- which is generated from the multiplex control section
tiplex processes at different processing timings. Two 9. The rate of the
8-bit data train surrounded by the  rate converting buffers to smooth the
data which was F' and S bits including these F' and S' bits is convert-  40
multiplexed in a burst manner must be cascade con- ed into the rate which
is 8/6 times as high as the orig-  nected and the like. Thus, the circuit
scale Increases. inal data train, thereby forming the data train 5 of 12.8
On the other hand, in order to match the rate of data kbps. The data train
5 is called an envelope. This en-  series of 1200 bps x N series with that
of data series velope is witten as a continuous envelope train Into  of 64
kbps, an envelope is constructed. Therefore, the the rate converting buffer
8 at the post stage and is  45  ratio of the data bits which actually
occupy in the time multiplexed.                                       slot
is below 75 % (6/8 time), so that there is a prob- The subsequent multiplex
control section 9 se-  lem such that the multiplex efficiency deteriorates.
quentially outputs the multiplex gate signal of five  Fig. 37 shows an
example of a construction of an channels. In response to the gate signals,
the data  apparatus for demultiplexing on the reception side train 5 of
12.8 kbps is multiplexed by the amount of  50  the data multiplexed as
described above and shows five channels to form the data train 6 of 64
kbps. The  receiving sections of 01MUX and DOMUX extracted data train 6 is
multiplexed to one TS 2 having the  from "The New Data Transmission
System", (2nd edi- transmission capacity of 64 kbps and written into the
tion), page 186 and 187, published by Sangyo Tosho elastic buffer 11. On
the other hand, the transmission  Co., Ud. In the diagram, reference
numeral 13 de- data input to the elastic buffer11 is processed so that  55
notes a frame sync detecting section to search the F its timing is matched
with that of the transmission  bit 1 in the reception data train and to
establish the path. Thereafter, the F bit 1 as the frame sync bit is  frame
synchronization; 14 denotes an elastic buffer added to the delimiter of
every transmission frame of  to temporarily store the reception data and to
match 3    
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for the demultiplex process at the  ing buffer 16 will now be explained
with reference to post stage; 15 denotes a demultiplex control section
Fig. 38. When the demultiplex gate signal is input to to demultiplex the
multiplexed data every plurality of  the write control section 16b, a write
signal to write channels; 16 denotes a rate converting buffer to out-  data
into the FIFO memory 16a is output and the mul- put a a constant rate the
data train which was demul-   5   tiplexed data are stored into the memory
16a by an tiplexed in a burst manner, and 17 denotes a multi-  amount of a
predetermined number of bits. At the frame sync detecting section to
establish the multi-  same time, the storage amount detecting section 16d
frame synchronization by the F' bit in the envelope  starts the counting-up
operation and counts the num- train of 64 kbps.
ber of bits stored in the memory 16a. When the de- Fig. 38 is a diagram
showing an example of an in-  10  tecting section 16d determines that the
data above a ternal construction of the rate converting buffer 16. In
predetermined number of bits has been stored in the the diagram, reference
numeral 16a denotes an FIFO  memory 16a, a read signal is supplied tothe
read con- (first-in first-out) memory which can not synchro-  trol section
16c. In response to the read signal, the nously perform the writing and
reading operations;  read control section 16c outputs the continuous read
16b denotes a write control section to output a write  15  signals to the
memory 16a at a constant speed, so signal to the FIFO memory 16a in
response to a de-  that the demultiplexed data are output to the next
multiplex gate signal; 16c denotes a read control sec-  stage. If the
detecting section 16d detects that the tion tosupplya data reading timing
signal to the FIFO  amount of data stored in the memory 16a is less than
memory 16a; and 16d denotes a storage amount de-  a predetermined value, no
read signal is output. This tecting section to detect an amount of data
stored in  20  process is performed such that a bit slip on the output the
memory 16a.                                   side due to the long period
jitterorthe like of the proc- The F bit 1 is searched by the frame sync
detect-  essing clocks at the front stage hardly occurs. ing section 13
from the reception data which was out-  Since the conventional demultiplex
control appa- put from a line terminal apparatus (DCE, DSU, etc.).  ratus
of multiplexed data are constructed as descri- When a delimiter is detected
every frame, a sync es-  25  bed above due to the relation with Its data
multiplex tablished signal is output to the demultiplex control  format, it
is necessary to perform two kinds of demul- section 15. On the other hand,
the reception data in-  tiplexing processes at different processing
timings. put to the elastic buffer 14 is processed so as to match  Two rate
converting buffers to smooth the data which the timing with that for the
demultiplex process and  was demultiplexed in a burst manner also must be
thereafter, it is output as the multiplexed data to the   30  cascade
connected. Thus, the circuitscale increases. rate converting buffer 16. The
demultiplex control  In addition, since an envelope is constructed in order
section 15 sequentially generates the demultiplex  to match the rate of
data series of 1200 bps x N with gate signals for only the period of time
corresponding  that of data series of 64 kbps, the ratio of the data bits
to each time slot 2. Data are written from the elastic  which occupy the
time slot to the total number of bits buffer 14 into the rate converting
buffer 16 in a burst  35  In the time slot is below 75 % (6/8 time) and
there is manner, respectively. However, data are output as a  a problem
such that the multiplex efficiency deterior- continuous envelope train of
64 kbps from the buffer  ates. 16 to the post stage. The envelope train of
64 kbps  The present invention is made to solve the fore- which is output
from the buffer 16 is supplied to the  going problems and It is an object
of the invention to multiframesyncdetecting section 17. The multiframe   40
provide a method for multiplexing and transmitting synchronization of the
20-multiframe sequence is de-  digital data streams and a data multiplex
transmis- tected by the F' bit. When the multiframe sync estab-  sion
system which can conform with the sub-rate of lished signal is output from
the detecting section 17,  64 kbpsx N (N = integerwithin a range of 1 to24)
and the subsequent demultiplex control section 15 se-  can keep the
reliability in communication and high quentially generates the demultiplex
gate signals of  45  data multiplex efficiency and can realize processes
five channels, thereby controlling the writing opera-  by a simple
construction. This object is solved by the tion into the rate converting
buffer 16 as the data for  features of the characterizing parts of claims 1
and each terminal. Data are also written into the buffer 16  12,
respectively. at the last stage in a burst manner similarly of the  The
invention is made to solve the foregoing front stage. However, data are
continuously output as  50  problems and It Is an object of the invention
to provide the data of 9600 bps which is coincident with the ter-  a data
multiplex control method and a data multiplex minal data rate. The
demultiplex gate signal for the  control system in which data can be
multiplexed and envelope train of 64 kbps is output from the demulti-
output by use of only a single rate converting buffer plex control section
15 for only the period of time cor-  and by performing once the
multiplexing process, and responding to six bits excluding the F' and S'
bits. The  55  the data multiplex efficiency is improved by adding or
deletion of the F' and S' bits and the demultiplex are  deleting a stuff
bit to or from the multiplexed trans- simultaneously performed.
mission frame only once for a few multiframes in ac- An example of a
construction of the rate convert-  cordance with necessity, and the process
to add a 4    
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performed by a simple construction.            [err] This object is solved
by the features of the character- izing parts of claims 8 and 13,
respectively.     of the transmission frame of the predetermined Further,
the invention Is made to solve the fore-  length is an integer in a line
having a transmission going problems and it is an object of the Invention
to   5   rate of 64 kbps x N (N is an integer of 1 or more), ac- provide a
demultiplex control method and a demulti-  cording to the invention is
characterized by the steps plex control system of multiplexed data in which
data  of can be demultiplexed and output by performing a sin-  producing
multiframes each of which includes a P-bit gle demultiplexing process and
by use of only a single  predetermined length transmission frame x K where
rate converting buffer, the data multiplex efficiency is  10  K is an
integer, improved by adding or deleting a stuff bit to or from  producing
submultiframe pulses tofurtherdividesaid the multiplexed transmission frame
only once for a  K frames of said produced multiframe signals into few
multiframes in accordance with the necessity,  submultiframes; and the
process to delete the stuff bit can be per-  alternatively switching double
buffers for inputting formed by a simple construction. This object is
solved  15  terminal interface data by said submultiframe pulses; by the
features of the characterizing parts of claims  and 10 and 14,
respectively.                          phase synchronizing a delimiter of
the submulti- The method for multiplexing and transmitting dig-  frames and
clocks for terminal interface by said sub- ital data streams each having a
predetermined data  multiframe pulses; rate by constructing a predetermined
length tans-  20  whereby the production of the multiframe sync bits In
mission frame of k bits (k is an Integer of 1 or more)  the transmission
frame and the multiplex of the data with respect to a line having a
transmission rate of 64  are Integratedly processed by a single
multiplexing kbps x N (N is an Integer of 1 or more), according to
process. the invention is characterized by the steps of: select-  The
demultiplex control method of multiplexed ing a value of k such that a
frequency        25  data in which a transmission frame having a prede-
[err]          termined length of P bits such that a frequency = of said
predetermined length transmission frame is                    [err] an
integer, said integer being the integer which allows  of the predetermined
length transmission frame is an the ratio of said [err] to the data rate of
each of said data  30  Integer at a transmission rate of 64 kbps x N (N Is
an streamsto bean integerforasmanyofsaid data rates  integer of 1 or more)
is detected by establishing the as possible, and multiplexing said digital
data by pro-  frame synchronization, and the detected predeter- viding a
time slot of a fixed length into the tranamis-  mined length transmission
frame is demultiplexed sion frame for the data rate such that the ratio be-
and output as Independent data, according to the in- tween said [err] and
this data rate is an integer;  35  vention is characterized by the steps
of: obtaining a value of a (a is an integer of 1 or more)  detecting a
multiframe by establishing synchroniza- such that the value of a x fF is
greater than the data  tion with respect to each frame among the P-bit pre-
rate and such that the ratio of [err] to this data rate  determined length
transmission frame x K (K is an in- is an integer
teger of 1 or more); setting the least common multiple of various valuesof
40  producing sumultiframe pulses by dividing the K a corresponding to the
data rates such that the ratios  frames of the detected multiframe; of fF
to these data rates are not Integers into the num-  alternately switching
the reading and writing modes of ber of transmission frames included in a
multiframe;  a rate converting buffer on the basis of the produced
providing a time slot of a fixed length into the trans-  submultiframe
pulses; and producing a clock signal mission frame, and multiplexing said
digital data by  45  forterminal interface at the time of switching the
read- performing a bitstuffing on a unit basis of a transmis-  ing and
writing modes of said rate converting buffers sion frames;
and sampling output data on the basis of the pro- producing a multiframe
sync code to discriminate the  duced clock signal. synchronization of the
multiframe so as to obtain the  The other features and advantages of the
Inven- least common multiple and multiplexing to the trans-  so  tion will
become more apparent by examining the fol- mission frame and producing a
frame sync code to  lowing description of preferred embodiments of the
discriminate the synchronization of said transmission  invention. frame and
multiplexing to the transmission frame.     The description makes reference
to the accom- The data multiplex control method for a multiplex  panying
drawings. control circuit of multiplexed data frames having a  55  Fig. 1
is a diagram showing a data transmission transmission frame of a
predetermined length of P     frame format according to an embodiment of
the bits such that a frequency                            invention; Fig. 2
Is a diagram showing the contents of a 5    
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Fig. 1;                    Fig. 20 is an operation timing chartfora rate
con- Fig. 3 is a diagram showing the contents of[err] H,  verting buffer
according to an embodiment of the C, and [err] of the transmission frame in
Fig. 1;   invention; Fig. 4 is a diagram showing an example of the re-
Fig. 21 is a diagram showing examples of con- lations among [err] of the
transmission   5  structions of a section to produce clocks for inter-
frame in Fig. 1, the frame timing, and the multi-  face with a terminal and
of a frequency division frame timing;
resetting circuit according to an embodiment of Fig. 5 is a diagram showing
the relations among  the invention; [err] and the timings of 30 frames, 15
frames, 5    Fig. 22 is adiagramshowingan exampleofa con- frames, 3 frames,
and 2 frames in the case where  10  structions of a multiplex control
section accord- the transmission frame in Fig. 1 consists of 30  ing to an
embodiment of the invention; multiframes;
Fig. 23 is a diagram showing examples of con- Fig. 6 is a diagram showing
the relations among  structions of a submultiframe pulse producing [err] 8
multiframes, and 16 kbps 320 bits/one       section and of a multiframe
pattern producing frame in the case where the transmission frame   15
section according to an embodiment of the inven- in Fig. I is applied to
the line of 64 kbps and the  tion; voice data of 16 kbps 320 bits/one frame
is mul-  Fig. 24 is an internal constructional diagram of a tiplexed;
demultiplex control system of multiplexed data Fig. 7 is a diagram showing
the relations among  according to an embodiment of the invention; [err], 4
multiframes, VA (voice activation) flag, and   20  Fig. 25 is a diagram
showing the conceptofa con- 16 kbps 320 bits/one frame in the case where
the  struction of each demultiplex system in Fig. 24; VAwas furtherused in
addition to the case of Fig.  Fig. 26 is a constructional diagram of a rate
con- 6;                                               verting buffer
according to an embodiment of the Fig. 8 is a diagram showing an example of
a con-  invention; struction of a transmitting apparatus according   25
Fig. 27 is an operation timing chart for the rate to an embodiment of the
invention;               converting buffer according to an embodiment of
Fig. 9 is a diagram showing the concept of a con-  the invention; struction
of each multiplex system In Fig. 8;    Fig. 28 is a diagram showing
examples of con- Fig. 10 is a time chartof each control signal in the
structions of a section to produce clocks for inter- construction of Fig.
9;                  30      face with a terminal and of a frequency
division Fig. 11 is a diagram showing an example of a con-  resetting
circuit according to an embodiment of struction of a receiving apparatus
according to an  the invention; embodiment of the Invention;
Fig. 29 Is a constructional diagram of a multi- Fig. 12 is adiagram showing
the conceptof a con-  frame sync detecting section according to an em-
struction of each demultiplex system in Fig. 11;  35  bodiment of the
invention; Fig. 13 is a time chart of each control signal in the  Fig. 30
is a constructional diagram of a demulti- construction of Fig. 12;
plex control section according to an embodiment Fig. 14 isa diagram showing
an example of a con-  of the invention; struction of an [err] detecting
section 1109 in Fig.  Fig. 31 is a consitutional diagram of a submulti- 11;
40      frame pulse producing section according to an Fig. 15 is a diagram
showing an example of a con-  embodiment of the invention; struction of a
CH, buffer section (i = I to n) 806 in  Fig. 32 is a diagram showing an
example of a con- Fig. 8;
ventional transmission frame format; Fig. 16 is a diagram showing the
operation in the  Fig. 33 is a diagram showing the content of an F case
where the rate of the transmission frame   45  bit 1 in the conventional
transmission frame for- and the I/F rate are matched in an example of the
mat in Fig. 32; operation of the CH, buffer section (i = I to n) 806  Fig.
34 is a diagram showing a procedure in which in Fig. 15;
asynchronous data of 1200 bps is multiplexed to Fig. 17 is a diagram
showing the operation in the  the conventional transmission frame in Fig.
32; case where the rate of transmission frame and  50  Fig. 35 is an
internal constructional diagram of a the I/F rate are not matched in the
example of the  conventional data multiplex control system; operation of
the CH, buffer section (i = I to n) 806  Fig. 36 is a constructional
diagram of a conven- in Fig. 15;
tional rate converting buffer, Fig. 18 is an internal constructional
diagram of a  Fig. 37 is an internal constructional diagram of a data
multiplex control system according to an em-  55  conventional demultiplex
control system of mul- bodiment of the invention;
tiplexed data; and Fig. 19 is a diagram showing the conceptof acon-  Fig.
38 is a constructional diagram of a conven- struction of a multiplex system
in Fig. 18;      tional rate converting buffer. 6    
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present invention will be  the multiframe sync bit [err] and its content
[err] (i = 0 to described hereinbelow with reference to the drawings  7);
700 denotes a VAflag to indicate either one of the and with respect to an
example of a frame construc-  valid voice period of time and the invalid
voice period tion of a transmission frame, as a basic frame, having  of
time; and 701 denotes the voice coding frame data the length of 320
bitswhose rate can be easily match-   5   of 16 kbps which is transmitted
foronly thevalid voice ed in the case where a transmission rate is limited
to  period of time. 64 kbps x N (N = integer within a range of 1 to 6) for
Fig. 8 is a diagram showing an example of a con- simplicity of explanation.
In Fig. 1, reference numeral  struction of a transmitting apparatus which
realizes 100 denotes a frame sync bit [err] of one bit such that  the data
multiplex transmission system according to an alternating pattern of "1"
and "0" is Inserted every  10  the Invention. In the diagram, reference
numeral 800 frame; 101 denotes header information; 102 denotes  denotes an
H-Interface (I/F) section to receive the a control data link; 103 denotes a
frame sync bit [err]  kind of header indicative of the kind of transmission
of one bit to establish the multiframe synchronization;  frame; 801 denotes
an H producing section to pro- 104 denotes a time slot which is set every
frame of  duce a bit pattern H 101 corresponding to the kind of each
channel among n multiplex channels; and 105  15  headerwhich is outputfrom
the H I/Fsection 800; 802 denotes a check bit ECC of an error correction
code  denotes a CL/F section to receive control data C 102; such that 319
bits among 320 bits excluding one bit  803 denotes a CI/F buffer section to
convert the rate of the [err] bit form one block of the error correction
of the control data into the rate of the transmission code and its length
is set to 18 bits in the case of us-  path clocks; 804 denotes an [err]
producing section to ing, e. g., a (319, 302) compacted BCH code.  20
produce the multiframe sync bit [err] 103; 805 denotes Fig. 2 shows the
relation between the transmis-  a [err] section to receive each data
[err](i = integer sion frame period and the line capacity per bit In the
within a range of I to n) 104 from [err]; 806 de- case where the
transmission rate is set to 64 kbps x  notes a CH, buffer section to
convert the rate of the N (N = integer within a range of 1 to 6) and the
trans-  transmission data from the [err] I/F section 805 into mission frame
length is set to 320 bits. Further, Fig.  25  the rate of the transmission
path docks; 807 denotes 2 also shows the relation in the case where the
trans-  a multiplexing section #1 to multiplex the H 101, C mission rate is
set to 56 kbps and the transmission  102, and [err] 103 with a
predetermined frame format; frame length is set to 320 x 7/8 = 280 bits.
808 denotes a multiplexing section #2 to multiplex the Fig. 3 shows the
contents of [err] 100, H 101, C  [err] 104 with a predetermined frame
format; 809 de- 102, and [err] 103 when a 30-multiframe construction  30
notes a training pattern producing section to generate was applied and a
method of using those bits.    a training pattern 814 at the time of the
pull-in; 810 Fig. 4 shows an example of the relations among  denotes an
output of the multiplexing section #1 807; transmission frame 400, FA 100,
[err] 103, a frame train  811 denotes a multiplex control section to
control the 401, and a multiframe train 402 in the case where the
multiplexing section #1 807 and multiplexing section 30-multiframe
construction was applied.      35  #2 808; 812 denotes an output of the
multiplexing sec- Fig. 5 is a diagram showing an example of the re-  tion
#2 808; 813 denotes a selector to select the out- lations among a content P
(i = 0 to 29) 103 of the [err]  put 812 of the multiplex section #2 or the
training se- 103, a 30-multiframe 402, a 15-multiframe 500, a 5-  quence
814; 815 denotes an output of the selector multiframe 501, a 3-multiframe
502, and a 2-multi-  813; 816 denotes a multiplexing section #3 to multi-
frame 503.                                   40  plex the output 810 of the
multiplexing section #1 and Fig. 6 is a diagram showing the relation of the
the output of the selector 813 and construct a frame multiplex matching of
a voice coding data 600 in the  excluding the [err] 100 and ECC 105; 817
denotes a case where the 8-multiframe construction is applied,  framing
buffer to match the processing timing for the the line of 84 kbps is used,
the transmission rate is set  multiplexing section #3 816; 819 denotes an
errorcor- to 16 kbps, and one frame is set to 320 bits. In the di-  45
rection coding section to error correction code the agram, reference
numeral 103 denotes a multiframe  output of the framing buffer 817 and
multiplex the sync bit [err] and its content [err] (i = 0 to 7); 402
denotes  ECC 105; 818 denotes an FA producing section to pro- a delimiter
of the 4-multiframe; and 600 denotes a  duce the frame sync bit FA 1 00;
820 denotes a multi- frame timing in the case where the-transmission rate
plexing section #4 to multiplex the output of the error is 1 6kbps and one
frame is set to 320 bits.  50  correction coding section 819 with the [err]
100 and Fig. 7 is a diagram for explaining the case where  construct a
transmission frame 400; 821 denotes a a voice coding frame data 701 of 16
kbps is multi-  line I/F section; 822 denotes a transmission path plexed
and transmitted on a 320-bit (20 msec) unit ba-  clocks which are supplied
from the line I/F section sis for only a valid voice period of time, and
the rele-  821; and 823 denotes a clock producing section to vant channel
is assigned to the other transmission  55  produce various kinds of clocks
824 necessaryforthe data for the invalid period of time, and further the VA
processes on the basis of the transmission path (voice activation ) to
multiplex is transmitted by the  clocks 822. line of 64 kbps. In the
diagram, numeral 103 denotes  Fig. 9 is a diagram showing the concept of
con- 7    
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multiplexing sections #1 807, #2808,  tiplexing sections #1 1105 #2 1106,
and #3 1108 in #3 816, and #4 820 in Fig. 8. Fig. 10 is a timing dia-  Fig.
11. Fig. 13 is a diagram showing a timing of each gram showing each control
signal in the conceptual  control signal in the conceptional constructional
dia- constructional diagram of Fig. 9.                 gram of Fig. 12.
Fig.11 is a diagram showing an example of a con-   5  Fig. 14 is a diagram
showing an example of a con- struction of a receiving apparatus similarly
to Fig. 8.  struction of the [err] detecting section 1109 in Fig. 11. In
thediagram, reference numeral 1100denotesaline  In the diagram, reference
numeral 401 denotes a I/F section to receive the transmission frame 400;
transmission frame timing [err]; 1401 denotes a shift 1101 denotes a slip
buffer to smooth the timing jitter  registerofelghtbits; 103 denotesthe
multiframesync of the received transmission frame 400; 1111 denotes  10
bit [err],; 1402 denotes a sync pattern detecting section an FA detecting
section to check an output of the slip  to detect a sync pattern S, (i = 0
to 7); 1403 denotes buffer 1101 and establish the transmission frame  a
sync pattern detection pulse; 1404 denotes a mul- synchronization on the
basis of the transmission  tiframe sync protecting section; 1406 denotes a
fre- frame sync bit 100; 401 denotes a transmission frame  quency dividing
counter to produce delimiter timings timing train [err] which is output
from the FA detecting   15  for, e. g., two, three, and five frames; 700
denotes the section; 1102 denotes an [err]deleting section to delete
resultof the VAdetection in the caseof performing the the FAbit 100 in the
transmission frame 400; 1103 de-  VA (voice activation); 1405 denotes a
sync state sig- notes an error correction decoding section to perform  nal
indicative of whether the synchronization has the error correction decoding
on the basis of the ECC  been established or not; and 402 denotes the
multi- 105 in the transmission frame 400 and correct errors  20  frame
timing indicative of delimiter timings for, e.g., on the transmission path;
1104 denotes a deframing  two., three, and five frames. buffer to match the
processing timing for a demulti-  Fig. 15 is a diagram showing an example
of a con- plexing section #1 1105; 1105 denotes the demulti-  struction of
the CH, buffer section (i = I to n) 806 plexing section #1 to demultiplex
an output of the de-  shown in Fig. 8. In the diagram, reference numeral
framing buffer 1104 into the portion of H 101, C 102,  25  1500 denotes an
I/F transmission data which is input FB 103 and the portion of CH (I = I to
n) 104; 1106 de-  synchronously with I/F clocks 1501; 1502 denotes a notes
a demultiplexing section #2 to demultiplex the  selector to select the
writing areas of double memor- H 101, C 102, and [ERR] 103 with a
predetermined frame  les 1503 which are constructed by two areas and si-
format; 1107 denotes a demultiplex control section to  multaneously perform
the reading and writing opera- control the demultiplexing process; 1108
denotes a   30  tions; 1504 denotes a write address counter of the
demultiplexing section #3 to demultiplex the [ERR](i =  double memories
1503; 1505 denotes a read address I to n) 104; 1112 denotes a gate to
delete the training  counter of the double memories 1503; 1506 denotes
sequence which is indicated by the header informa-  a write selection
signal which is output from an R/W tion H 101;1114 denotes an H deciding
section to de-  bankselecting section 1508; 1507 denotes a read se- code
the H 101 and discriminate the kind of transmis-  35  lection signal which
is output from the R/W bank se- sion frame;1118 denotes the H I/F section
to output  lecting section 1508; 1508 denotes the R/W bank se- the result
of the discrimination of the transmission  lecting section to control the
reading and writing op- framefrom the H deciding section 1114;1113denotes
erations of the double memories 1503 on the basis of the C I/F buffer
section to convert the rate of the con-  a rate conversion timing signal
1515 which is output trol data C 102 from the rate of the transmission path
40  from a conversion control section 1513; 1509 de- clocks to the rate of
the I/F clocks;1117 denotes the  notes a selector to select the reading
operations of C /F section to output the control data C 102; 1109  the
double memories 1503; 1510 denotes a gate; denotes an F, detecting section
to check the [err] 103  1511 denotes a counting clock of the read address
and establish the multiframe synchronization; 1110  counter 1505; 1512
denotes a framing counter to denotes an MF[err] producing section to
produce the de-  45  count the number of bits which are multiplexed to one
limiter timings of, e.g., two, three, and five frames on  transmission
frame; 1513 denotes the conversion the basis of the multiframe sync timing
from the [err]  control section to control the rate conversion In accor-
detecting section 1109;1115 denotes the CH[err] (i = I to  dance with a
frame format on the basis of the frame n) buffer sections to convert the
rate of the CH, (i = I  pulses 401 and multiframe pulses 402; 824 denotes
ton) 104 from the rate of the transmission path clocks  so  transmission
path clocks; and 104 denotes data CHe[rr] to the rate of the I/F clocks;
1116 denotes the CH[err] (i =  (i = I to n) to be multiplexed which is sent
synchro- I to n) I/F section to output the CH[err] (i = I to n) 104; and
nously with the transmission path clocks 824. 823 denotes the clock
producing section to produce     Fig. 16 is a diagram showing an example of
the various kinds of timings 824 necessary for the proc-  operation in the
case where the rate of one transmis- esses on the basis of the transmission
path clocks  55  sion frame is matched with the rate of the data CH, (i 822
which are supplied from the line I/F section.  = I to n) in the example of
the rate converting opera- Fig. 12 is a diagram showing the conceptof con-
tion of the CH, buffer section in Fig. 15. In the dia- structions of the FA
deleting section 1102 and demul-  gram, reference numeral 401 denotes a
transmission 8    
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1500 denotes the transmission I/F data  signed to one transmission frame
and as many dum- before the conversion which is synchronized with the  my
bits (stuff bits) as there are surplus bits are insert- I/F clocks; and 104
denotes the transmission I/F data  ed on a multiframe unit basis at which
the rate match- after the rate conversion which is synchronized with  ing
can be obtained, thereby matching the rate on a the transmission path docks
and is output on a frame   5   transmission frame unit basis. For example,
in the unit basis.                                        case where the
I/F rate Is 1200 bps and the transmis- Fig. 17 is a diagram showing an
example of the  sion rate is 256 kbps, the rate is matched by two rate
converting operation in the case where the trans-  frames. The number of
time slots which are assigned mission rate is not matched with the rate of
one trans-  is two bits per frame. The number of valid data bits Is mission
frame but is matched with the rate of two   10  three per two frames. The
number of stuff bits is one transmission frames In the example of the
operation  per two bits. of the CH, buffer section in Fig. 11 in a manner
similar  Further, the unit of the multiframe synchronize- to the case of
Fig. 16. In the diagram, reference nu-  tion differs for every I/F rate.
When the transmission meral 503 denotes a multiframe timing indicative of
rate is set Into a variable value of 64 kbps x N (N = 1 a delimiter on a
two-frame unit basis; 1500 denotes   15  to 6), if the I/F rate is set to
1200, 2400, 4800, 7200, the transmission I/F data before conversion; 104
de-  or 9600 bps, the units of the multiframe synchroniza- notes valid data
which is multiplexed to one frame;  tion are limited to one of two, three,
and five frames and 1700 denotes valid data in one frame Including a  with
respect to the transmission rates of 48 kbps and stuff bit 1701.
64 kbps. Therefore, if the number of frames to estab- The operation will
now be explained. First, in Fig.  20  lish the multiframe synchronization
is set to 30 which 1, a transmission frame frequency fF in the case   is
the least common multiple of 2, 3, and 5, the mul- where the transmission
frame length is set to 320 bits  tiframe synchronization can be
integratedly handled. is obtained by the following equation:
However, when considering the reliability and pull-in [err]
time, it is undesirable to establish the multiframe syn- T,: transmission
rate [bps].             25  chronization by use of the transmission frame
syn- Therefore, the capacity C which is assigned to one bit  chronization.
Therefore, the multiframe synchroniza- in one transmission frame will be:
tion is established by setting the number of bits inde- C = [err] x 1 bit
=[err][bps].              pendently of the transmission frame sync bits and
by Fig. 2 shows the results of the transmission frame  use of the bit
pattern matching system. For example, periods corresponding to the
transmission rates of 64   30  one bit of the bit pattern of eight bits is
multiplexed ev- kbps x N (N = 1 to 6) and of each capacity which is  ery
frame. The fixed "0" bit is multiplexed to the next assigned to one
bitframe which was calculated by the  seven frames. In this manner, the
15-multiframe is above equations. In the case of 56 kbps, however,
discriminated. Further, the bits of the bitpattern of the one frame is set
to 280 bits because of the reasons  first eight frames of the next
15-multiframe are invert- which will be explained hereinbelow.          35
ed. The fixed "0" bit is again multiplexed to the re- From Fig. 2, in the
cases ofthe transmission rates  maining seven frames. By alternating the
bit pat- of 64 kbps x N (N = 1 to 6), the capacity which is as-  terns, the
30-multiframe is discriminated. For exam- signed to one bit/one frame
becomes 200 x N (N = 1  ple, If the 8-bit Barker code is used for the 8-bit
bit pat- to 6) [bps]. In the case of multiplexing the I/F rate of  tern,
the matching of the sync pattern can beobtained 1200, 2400, 4800, 7200, or
9600 [bps], which is gen-  40  while allowing an errorofupto one bit,
sothatthe pull- erally used, the rate matching can be relatively easily  in
can be promptly performed. accomplished. However, in the case of 56kbps,
since   As described above, in Fig. 1, if the kind of I/F the transmission
rate Is 7/8 time slower than 64 kbps,  data to be multiplexed or the like
is variable, the mul- it is difficult to match the transmission rate.
There-  tiplexing mode or the like needs to be set by use of fore, the
transmission frame length Is set to, e.g., 320   45  the data link at the
start of the communication. For x 7/8 = 280 bits and [ERR] is set to 200
[Hz], thereby ena-  these applications, the fixed control data link C 102
bling the transmission rate to be matched.         is provided. Further, In
order to complete the pull-in Thus, the number [err] of bits which are
multiplexed  for a short time, only the training sequence consisting to the
CH[err] Is given by the following equation:     of the fixed bit pattern is
multiplexed and transmitted [err]                    50  at the time of
pull-in. Therefore, the header informa- [err]                 tion H 101
indicative of the kind of training sequence T I/F: I/F rate [bps].
frame orordinary transmission frame is provided and However, the value of
[err] is not always an integer.  the multiframe sync bit [err] 103 is
provided. It is desir- There is also a case where the ratio between the I/F
able to set the number of transmission frame sync rate and the transmission
rate becomes an integer on   55  bits to a value as small as possible in
order to raise a unit basis of two frames, three frames, five frames,  the
multiplex efficiency. Therefore, one bit is as- or the like. In such a
case, fixed time slots are as-  signed and the alternating pattern of "1"
and " 0" is used to prevent the erroneous pull-in. Further, the er- 9    
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code ECC 105 is used to keep the high  is converted into the rate of the
clocks 822 and output communication quality. If, for example, the compact-
from the C I/F buffer 803. On the other-hand, the [err] ed (319, 301) BCH
code of the (511, 493) 2-bit error  103 is output from the [err] producing
section 804 syn- correction BCH code is used as the ECC 105, the
chronously with the multiframe timing in accordance check bits of 18 bits
are multiplexed intothe transmis-   5   with the set multiframe sequence.
TheseH 101, C sion fr me.                                      102, and
[err] 103 are multiplexed by the multiplexing Therefore, the use efficiency
[err] of the transmis-  section #1 807 and sent to the multiplexing section
#3 sion capacity which is assigned to the [err] (i = I to n)  synchronously
with the clocks 822. is obtained by
On the other hand, the [err](i = I to n) 104 is input [err]  from the
[err]I/F section 805 in. correspondence to 320
each I/F rate and its rate is converted on a transmis- When k = 5 bits, the
value of [err] is about 92%.   sion frame unit basis by the CH[err] buffer
section (I = I Figs. 3, 4, and 5 show the relations among the FA  to n) 806
synchronously with the clocks 822. Further, 100, H 101, C 102, [err] 103,
and the multiframe.   a stuff bit is inserted into some of the rate
converted Next, there is assumed the case of multiplexing  15  data on a
multiframe unit basis in order to obtain the voice coding data such as to
obtain a construction of  rate matching with the transmission frame 400.
Then, 16 kbps and 320 bits = 1 frame when the transmission  the resultant
data are multiplexed by the multiplexing rate is 64 kbps. In Fig. , if
theframe timing of 320 bits  section #2 808. of the voice data 600 needs to
be supplied from the  At the time of the pull-in of the transmission
multiplexing section, the 8-bit pattern of the [err] 103 is  20  frame
synchronization, the selector 813 selects the converted into the 4-bit
pattern and the bit pattern is  training pattern 814 which is generated
from the alternated every four bits, and the 4-multiframe se-  training
pattern producing section 809. In the ordi- quence 402 is discriminated. If
the voice frame 600 of  nary communication, the selector813 selects the
out- 320 bits is divided into four small frames In one trans-  put 812 of
the multiplexing section #2 808. mission frame on an 80-bit unit basis and
multiplexed,  25  The output 810 of the multiplexing section #1 807 the
rate matching between the voice frame timing of  and the output 815 of the
selector 813 are multiplexed 320 bits and the transmission frame can be
accom-  by the multiplexing section #3816 and the processing plished. For
the bit pattern of four bits of the [err] 103,  timing is matched in the
framing buffer 817. Afterthe for example, by use of the alternating pattern
of  ECC 105 was added to the transmission data read out "1110" and "0001",
the pattern matching can be per-  30  of the framing buffer 817 by the
error correction cod- formed while allowing an error of up to one bit.  ing
section 819, the frame sync bit [err] 100 generated Further, in Fig. 7, in
the case of performing the VA  from the FA producing section 818 is
multiplexed to (voice activation) such that the voice coding data 701  the
transmission data by the multiplexing section #4 of 320 bits is multiplexed
for only the valid voice per-  820, thereby forming the transmission frame
400. iod of time and the other data are multiplexed for the  35
Thereafter, this transmission frame is sent to the line invalid voice
period of time, the presence or absence  via the line I/F section 821. The
clock producing sec- of the voice data can be discriminated by checking
tion 823produces various kinds of docks 824such as whether the 4-bit
pattern of the [err] 103 is inverted or  transmission frame timing,
multiframe timing, and not. However, on the reception side, since this dis-
the like on the basis of the transmission path clocks crimination can be
performed only after the four  40  822 which are supplied from the line I/F
section 821. frames were received, the information indicative of  These
clocks are distributed to each section. the Inversion or noninversion of
the [err] 103 to discrim-  The multiplex control section 811 controls the
inate the presence or absence of the voice data are  multiplexing processes
of the multiplexing sections multiplexed at the timing which is preceding
by one  #1 807, #2 808, and #3 816 and sets a transmission period with
respect to the discrimination period (on a   45  frame format. frame unit
of 320 bits of 18 kbps) of the VA flag 700,  Fig. 9 shows a conceptional
construction of the i.e., by four frames with regard to the transmission
multiplexing sections #1 to #4. In the diagram, refer- frame of 64 kbps.
ence numerals 100 to 104 denote data signal lines. The operation in an
example of a construction of  The data are outputfrom the buffers 803 and
806 and a transmitting apparatus based on the data multiplex  50  producing
sections 801,804, and 818 only forthe per- transmission system according to
the invention will  iod of time when the enable signal of each gate is set
now be described with reference to Fig. 8. First, the  to the "L" level.
These data are sequentially multi- data indicative of the kind of
transmission frame is In-  plexed. put from the H I/F section 800. The
header informa-  Read signals are independently supplied to the tion H 101
corresponding to this kind is output from   55  buffers and producing
sections. the H producing section 801 synchronously with the   As shown In
Fig. 10, the control signal of each transmission path clocks 822. Next, the
control data  gate Is set to the "L" level at the data slot position cor- C
102 is input from the C I/F section 802 and its rate  responding to the
transmission frame construction, 10    
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As shown in Fig. 13, each control signal changes The receiving operation
will be described with ref-  to the "L" or "H" level at the corresponding
data pos- erence to Fig. 11 in a manner similar to Fig. 8. The  ition in
the transmission frame construction. transmission frame 400 sent from the
line passes      The operation of the [ERR] detecting section 1109 through
the line I/F section 1100 and the reception   5   will now be described
with reference to Fig. 14. The timing jitterisfirstsmoothed bythe slip
buffersection  multiframe sync bit [err] 103 is input one bit by one to
1101, so that the bit slip is suppressed. Next, the FA  the shiftregister
1401 of eight bits atthe transmission 100 is checked by the FA detecting
section 1111. The  frame timing [err] 401. The sync pattern detecting sec-
transmission frame synchronization is established.  tion 1402 allows a bit
error every transmission frame The transmission frame pulse [err] 401 is
produced.  10  timing [err] 401 and compares with a predetermined Next, the
FA 100 in the transmission frame is deleted  sync pattern [err](i = 0 to
7). When those patterns co- by the FA deleting section 1102. The error
correction  incide, the pattern detection pulses 1403 are sent. On decoding
process is performed on a transmission   the otherhand, In the case of
using the VA information frame unit on the basis of the ECC 105 by the
error  700, it is also output. Next, the pattern detection puls- correction
decoding section 1103. The resultant data  15  es 1403 are continuously
input at the same position are stored into the deframing buffer 1104. On
the ba-  by the multiframe sync protecting section 1404. sis of the
transmission frame format shown in the de-  When the number of pulses
reaches a predetermined multiplex control section 1107 by the deframing
buf-  number, it is decided that the synchronization is es- fer 1104, the
demultiplex section #1 1105 first demul-  tablished. The sync state signal
1405 is output. Next, tiplexes the transmission frame into two portions:
i.e.,  20  the transmission frame timing [err] is frequency divided the
portion consisting of H 101, C 102, and [err] 103;  into, e.g., 1/2, 1/3,
and 1/5 by the frequency dividing and the portion of CH[err] (i = I to n)
104. The former por-  counter 1406. The counter 1406 is reset each time the
tion is sentto the demultiplexing section #21106. The  sync pattern is
detected. In this manner, the multi- latter portion is sent to the
demultiplexing section #3  frame timing 402 as a delimiter timing of the
two, 1108. The H 101, C 102, and [err] 103 are demultiplexed   25  three,
and five frames is produced. bythe demultiplexing section #2 1106 and are
distrib-  The operation of the CH, buffer 806 will now be uted to the H
deciding section 1114, C I/F buffer sec-  described with reference to Fig.
15. The I/F transmis- tion 1113 and [err] detecting section 1109. The H
decid-  sion data 1500 is stored into one area of the double ing section
1114interprets the headerinformation and  memories 1503which is selected
bythe selector 1502 discriminates whether or not the transmission frame
3o  In accordance with the address indicated by the write includes the
training sequence. The result of the dis-  address counter 1504
synchronously with the I/F crimination is sentto the gate 1112. Thegate
1112 has  clocks 1501. After completion of the storage of the the function
to delete the training sequence frame  bits of the number corresponding to
the rate convert- and to allow the other to pass the demultiplexing sec-
ing unit of one transmission frame or multiframe, the tion #3. The [err]
detecting section 1109 checks the Pat-  36  reading side is selected by the
selector 1509. The tern of the multiframe sync bit [err] 103 and detects
the  data 104 to be multiplexed Is output synchronously delimiter of the
multiframe synchronization. Various  with the transmission path clocks via
the gate 1510 kinds of multiframe timings are produced in the [err]  for
every bit which is assigned to the channel which producing section 1110. On
the other hand, the de-  was set for the transmission frame. The other one
multiplexing section #3 demultiplexes the [err](i = I to  40  area of the
double memories 1503 oppositely per- n) 104. In accordance with the
procedure opposite to  forms the reading and writing operations and appa-
that in the transmission mode, the [err]104 is rate con-  rently
simultaneously executes the reading and writ- verted by the CH, buffer
section (i = I to n)1115 from  ing operations. The conversion control
section 1513 the rate ofthe transmission path clocks 822 to the rate
outputs the switching signal 1515 on a conversion of the I/F docks on a
transmission frame unit basis or  45  unit basis of every frame pulse 401
or multiframe on a multiframe unit basis. Further, a stuff bit is de-
pulse 402. The R/W bank selecting section 1508 leted from some of the data.
The resultant data are  sends the read selection signal 1507 and write
selec- output to each I/F section via the CH[err] I/F section (i =  tion
signal 1506 In response to the switching signal I to n) 1116.
1515. Fig. 12 shows a conceptual construction of the FA  50  When the
transmission frame rate is matched deleting section and demultiplexing
sections #1 to#3.  with the I/F rate, the conversion Is performed on a in
the diagram, reference numerals 100 to 104 denote  transmission frame unit
basis. The double memories data lines. These data lines are set to the "L"
level for  1503 are also switched on a transmission frame unit the period
of time when each data are invalid and are  basis. The number of bits which
are stored into the individually connected to the buffers 803, 806, and  55
double memory 1503 coincides with the number of the like.
time slots of the relevant channel which were as- Write signals are
independently supplied to the  signed to the transmission frame. This
example is buffers.                                          shown in Fig.
16.    21                  EP 0 268 792 B1                    22 



When the transmission frame rate is not matched  ceiving apparatus shown in
Fig. 11 will now be descri- with the I/F rate, the conversion is performed
on a  bed with respect to embodiments. multiframe unit basis at which the
rate matching can  Fig. 18 shows an example of a construction in the be
obtained. The double memories 1503 are also    case where the terminal
interface data are multi- switched on a multiframe unit basis. Data are
read out   5   plexed to the data train having the transmission of the
double memories 1503 every transmission    frame format shown in Figs. 1
and 2. In the diagram, frame for every period of time corresponding to the
reference numeral 1800 denotes the rate converting time slots assigned to
one frame. However, since the  buffer to store each terminal interface
data; 1801 de- number of time slots assigned is set to a fixed value  notes
the multiplex control section to multiplex the on a transmission frame unit
basis, the number of bits  10  data obtained from a terminal via the
interface by a to be read out is larger than the number of bits written.
predetermined number of bits at a time; 1802 denotes A number of dummy bits
corresponding to the differ-  the elastic buffer to temporarily store the
multiplexed ence between the number of bits to be read-out and
transmission data; 1803 denotes the frame sync pat- the number of bits to
be written-in are Inserted, there-  tern producing section to produce and
add the FA bit by performing the rate matching on a transmission   15  100
in the transmission frame; 1805 denotes the mul- frame unit basis.
Therefore, the number of bits which  tiframe pattern producing section to
produce the [err] are written into the double memories 1503 coincides  bit
pattern in the transmission frame; 1804 denotes with the number of valid
bits which are written on a  the multiframe pulse producing section to
produce multiframe unit basis. Fig. 17 shows an example of  multiframe
pulses corresponding to the multiframe the converting operation in the case
where the rate  20  established by the [err] bit train and a signal to
further matching Is obtained by the two multiframes. The  divide the
multiframe into submultiframes; 1808 de- number [err] of time slots
assigned on a transmission  notes the clock producing section to smooth the
jitter frame unit is given by:                            component of the
clocks for transmission Including a jitter from the transmission path and
to produce ref- [err]                         25  erence clocks for
interface having a constant syn- [err] denotes a Gaussian symbol and [a]
Indi-  chronizing relation with those clocks for transmission cates the
maximum integerwhich does not exceed a.  and a frame sync signal; 1807
denotes the terminal The number q of stuff bits is given by:
interface clock producing section to frequency divide q =[err]
[bits/multiframe]         the reference clocks for interface and to produce
in- When the number of multiframes Is set to MF.  30  terface clocks of
various kinds of rates; and 1806 de- r: number of valid bits of a
multiframe unit giv-  notes the frequency division resetting circuit to
initial- en by:                                            ize the terminal
interface clock producing section 1807 at the period of the small
multiframes. [err]                                Fig. 19 is a diagram
showing the concept of mul- The value of MF is selected so that r is set to
an inte-  35  tiplex in Fig. 18. ger.
Since the internal construction of the rate con- If the foregoing values
can be variably set for va-  verting buffer 1800 in the example of the
construction rious kinds of I/F rates by setting and confirming each  shown
in Fig. 18 is similar to that in Fig. 36, its de- other through the C 102
when the communication is  scription is omitted here. started, a number of
kinds of terminals can be en-  40  Fig. 20 is a diagram showing the
operation of the closed in the present system.                     rate
converting buffer 1800 in the Invention and illus- In the foregoing
embodiment, the header infor-  trates the stuffing operation in the case of
adding a mation H 101 has been used only to discriminate   stuff bit every
three transmission frames. Fig. 21 whether or not it indicates the training
sequence  shows examples of constructions of the terminal in- frame. It is
also possible to use a system in which a   45  terface clock producing
section 1807 and frequency plurality of kinds of transmission frame formats
are  division resetting circuit 1806. In the diagram, refer- prepared and
switched by the header information H  ence numeral 2102 denotes frequency
dividing coun- 101 or the like.                                  ter which
are independently arranged and which fre- in addition, although the control
data C 102 has  quency divide and output various kinds of terminal in- been
used only to set the transmission frame format  50  terface clocks; 2100
denotes a set/reset type flip- in the foregoing embodiment, it can be also
used for  flop; and 2101 denotes D-type flip-flops. Fig. 22 transmission of
other system data or the like. In such  shows an example of a construction
of the multiplex a case, the effects similar to those in the foregoing
control section 1801 in the invention. In the diagram, embodiment can be
also obtained.                  reference numeral 2200 denotes a slot
number coun- More practical constructions of the data multiplex  55  tar to
count the time slot number to perform the mul- control system in the
transmitting apparatus shown in  tiplex; 2201 denotes a multiplex bit
length storing sec- Fig. 8 and of the demultiplex control system In the re-
tion to supply a multiplex bit length data of each time slot 2202 denotes a
multiplex bit length counter to 12    23                 EP 0 268 792 B1
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count the multiplex bit length of each time slot; 2203  the submultiframe
pulses of 2, 3, 5 etc. At this time, denotes a comparator to detect whether
the multiplex  the multiframe pattern producing section 1805 pro- of the
data of a predetermined bit length has been fin-  duces the 30-multiframe
pattern as the least com- ished or not; 2204 denotes a decoder to
sequentially  mon multiple of the 2, 3 and 5 multiframes. The 30- output M
multiplex gate signals on the basis of the N   5   multiframe pattern is
multiplexed in response to the slot numbersignals during the multiplex; and
2205 de-  multiple gate signal from the multiplex control section notes a
gate to output and control the multiplex gate  1801 to the [err] 103.
signal.                                              As shown in Fig. 19,
each data to be multiplexed Fig. 23 shows examples of constructions of the
is taken out of each rate converting buffer and pro- multiframe pulse
producing section 1804 and multi-  10  ducing section by the respective
multiplex timing sig- frame pattern producing section 1805 in the inven-
nal "-multiplex L and multiplexed to the transmis- tion. In the diagram,
reference numeral 2304 denotes  sion framing slot. Each multiplex control
signal is sup- a 1/30 frequency dividing counter to frequency divide  plied
as shown in Fig. 10. a frame sync signal; 2300 denotes a 1/5 frequency
Fig. 20 shows a stuffing operation for every three dividing counter; 2301
denotes a 1/3 frequency divid-  15  multiframes in the double memories 1503
which are ing counter; 2302 denotes a 1/2 frequency dividing  switched
every submultiframe as shown in Fig. 15. counter, 2303 denotes a selector
to output submulti-  The data which was input from a terminal via the in-
frame pulses for the frequency division resetting cir-  terface by the
terminal interface clock is written on an cult 1806 on the basis of a
combination of the line rate  M-bit unit basis into the rate converting
buffers 1800 and the multiplexed terminal data rate; 2305 denotes  20
whose writing and reading modes are switched every a multiframe pattern
storing section to output a 30-  three transmission frames. After the
operation mode multiframe pattern; 2306 denotes a D-type flip-flop;  of the
buffer was switched from the writing mode to 2307 denotes a delay for
delaying the frame sync sig-  the reading mode, the data are read out m
bits at a nal by the amount of time corresponding to three  time in a burst
manner at the timing of the multiplex clocks; and 2308 denotes a gate which
is opened at  25  gate signal. The undefined data of n bits other than the
multiplex timing of the [err] bit 103.          the terminal interface data
are also Included in the m In Fig. 18, the transmission data input from a
ter-  x 3 bits of the data which was read outfor the reading minal via the
interface is stored in the rate converting  period of time. These n bits
are set into stuffing bits buffers 1800 by the interface clocks of each
terminal  and multiplexed together with the terminal data. The which were
generated from the terminal interface  3o   n bits of the undefined data of
the stuffing bits are clock producing section 1807. In order to synchronize
destuffed by setting the number of terminal interface the clocks for
transmission with the line clocks, the  clocks co M = m x 3 - n in three
transmission frames reference clocks for Interface which are produced by
when the data are sent from the similar rate convert- the clock producing
section 1808 and have a constant  ing buffer 1800 to the terminal on the
reception side. synchronizing relation with the line docks are subject-  35
In order to certainly perform the stuffing on the trans- ed to a
predetermined frequency dividing process in  mission side and the
destuffing on the reception side the terminal interface clock producing
section 1807.  in this manner, the phase of the switching timing of The
resultant frequency divided clocks are used as  the double memories 1503 of
every small multiframe terminal Interface clocks of 1200 Hz, 2400 Hz, etc.
pulse and the phase of the writeread clocks need to Next, each terminal
interface data stored into the rate  40  be coincident. Fig. 21 shows an
example of a con- converting buffers is subjected to a stuffing process
struction of a circuit to obtain the phase synchroniza- by the multiplex
gate signal from the multiplex control  tion. In the diagram, each of a
plurality of frequency section 1801 and is sequentially multiplexed by the
dividing counters 2102 frequency divides the Inter- amount of a
predetermined number of bits at a time.  face reference clocks ata
constantfrequency dividing The multiplex control section 1801 outputs the
multi-  45  ratio, respectively, and outputs predetermined termi-
plexgatesignals forthe H 101, C 102, [err] 103 and [err] nal interface
clocksignals. On theother hand the sub- to CHN 104 etc., and each data
channel is multiplexed  multiframe pulses set the SR flip-flop 2100 and
pro- in a burst manner. The data of H 101, C 102, [err] 103,  duces a reset
request signal. This reset requestsignal and [err] 104 is written into the
elastic buffers  is sampled by the reference clocks for interface and 1802.
On the other hand, the frame sync bit FA 100  50  is used as a reset signal
synchronized with the inter- produced by the frame sync pattern producing
sec-  face reference docks. In response to this reset signal, tion 1803 and
the ECC code 105 are added to the  the counters 2102 are again loaded with
the initial head of the data written in the elastic buffer 1802 on
patterns and restart the frequency dividing opera- a 301-bit unit basis and
the resultant data are trans-  tions. The reset signal is again sampled
bythe D-type mitted synchronously with the line clocks (64 kbps x   55
flip-flop 2101 at the post stage and by resetting the N). The submultiframe
pulse producing section 1804  SR flip-flop 2100, the reset request signal
is cancel- frequency divides the frame sync signal generated  led. For
example, the frequency value of 5.76 MHz is from the clock producing
section 1808 and outputs  used for the interface reference clocks.
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even if the phase of the timing for the submultiframe  of the outputs of
these counters and the frame sync pulses is deviated from the phase of the
terminal in-  signal are calculated, and these outputs are shaped terface
clocks, this deviation is up to about 170 nsec  into the signals each
having the same time width as (1/5.76 MHz). This value corresponds to a
jitter pf at  that of the frame sync signal and are output to the re- most
about 1% even If the frequency of the terminal   5   spective sections as
the 5-, 3-, and 2-multiframe interface docks is 64 kHz, so that no problem
will oc-  pulses. On the other hand, the selector 2303 selects cur in the
actual situation.                     the submultiframe pulse corresponding
to the least Fig. 22 shows an example of a construction of the  common
multiple of the signal switches which are ac- multiplex control section
1801 to produce the multi-  tually used among the 5-, 3-, and 2-multiframe
pulses plex gate signal. The slot number counter 2200which   10
corresponding to the line rate and multiplex format at was reset by the
frame sync signal indicative of the  that time and the frame sync signal
(corresponding to delimiter of the transmission frames output N signals
one multiframe pulse). Then, the selector 2303 out- indicative of the time
slot number during the multiplex  puts the selected pulses as the
submultiframe pulses as a slot number " 0". At the same time, the multiplex
for the frequency division resetting circuit. bit length counter2202 is
also reset by the framesync   15  The 1/30 frequency dividing counter 2304
which signal and by outputting "0" as a count value, it is in-  was reset
by the frequency dividing reset signal dicated that the multiplex at the
slot number "0" is not  counts the frame sync signal. An outputofthe
counter executed yet. For the N slot numbersignals which are  is input to
the multiframe pattern storing section generated from the slot number
counter 2200, the  2305. The storing section 2305 outputs the multi-
multiplex bit length storing section 2201 outputs the  20  frame pattern
corresponding to the count value input. multiplex bit length at the
relevant time slot to the  The multiframe pattern output is latched by the
puls- comparator 2203. When the multiplexing process is  es which are
obtained by delaying the frame sync sig- started and the counter 2202
starts counting, the  nal by three clocks by the delay 2307 and is supplied
comparator 2203 which receives the output from the  tothe gate 2308. The
gate 2308 is opened bythe mul- multiplex bit length storing section 2201
and the out-  25  tiplex gate signal of the [err] bit. The [err] pattern is
mul- put from the multiplex bit length counter 2202 moni-  tiplexed at the
multiplex timing of [err]. tors both signals until they coincide. When the
multi-  In the embodiment described herein, there has plexing process is
continued and both inputsignalsto  been used the method whereby, when the
bit stuffing the comparator 2203 coincide, the comparator 2203  is
performed, the data which is surplus by only the supplies a coincidence
signal output to the counters  30  number of stuffing bits than which
exceeds the num- 2202 and 2200 and informs the counter that the mul-  ber
of bits in the terminal Interface data written in the tiplex for that time
slot has been completed. The co-  rate converting buffer 1800, is read out
and multi- incidence signal outputfrom the comparator 2203 re-  plexed.
However, it is also possible to construct in a sets the counter 2202 and
also counts up the count  manner such that the section is provided for
produc- value of the slot number counter 2200 by only one and   35  ing the
stuffing bits necessary for multiplexing. starts the multiplexing process
for the next time slot.  These bits may then be added to the multiplex
data. By sequentially performing those operations, the N   The frequency
division resetting circuit 1806 slot number signals during the multiplex
from the slot  makes the reset signal synchronized with the refer- number
counter 2200 hold the respective patterns for  ence clocksfor interface by
one SRflip-flop 2100 and only the period of time corresponding to a
predeter-  40  two D-type flip-flops 2101. However, it is also possi- mined
bit length. On the other hand, the N [err] M de-  ble to construct a
differentiating device by two D-type coder 2204 operates so as to make
valid only one of  flip-flops and an AND circuit by producingthesubmul- the
M output signals in correspondence to the N input  tiframe pulses of a
width which is sufficiently longer signal patterns. Since these N input
signals are the  (e.g., five times) than the period of the reference slot
number signals during the multiplex from the  45  clocks for interface.
counter 2200. the output signal from the N [err] M de-  Fig. 24 shows an
example of a construction in the coder2204 can bedirectly used as the
multiplex gate  case of demultiplexing the data train of the transmis-
signal. In this manner, the multiplex gate signal to  sion frame format
shown in Figs. 1 and 2. In the dia- each section is sequentially output by
an amount of a  gram, reference numeral 2400 denotes a frame sync
predetermined bit length at a time by the foregoing  50  detecting section
to search the frame sync bit FA 100 series of operations.
in the transmission frame and to establish the frame Fig. 23 shows examples
of constructions of the  synchronization; 2401 denotes an elastic buffer to
sub-multiframe pulse producing section and multi-  temporarily store the
reception data; 2402 denotes a frame pattern producing section. In the
diagram, the  demultiplex control section to demultiplex the multi- 115,
113, and 1/2 frequency dividing counters 2300,  55   plexed data by a
predetermined number of bits at a 2301, and 2302 which were reset by the
frequency di-  time; 2403 denotes rate converting buffers to smooth vision
reset signal frequency divide the frame sync  the data of each channel
which was demultiplexed in signal into 115, 1/3, and 112, respectively. The
ANDs  a burst manner and to output the terminal side; 2404 14    27
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denotes a multiframe sync detecting section to read  perform the
demultiplex; 3001 denotes a demultiplex the multiframe sync bit [err] 103
in the transmission  bit length storing section to supply a demultiplex bit
frame and to establish the multiframe synchroniza-  length of every time
slot; 3002 denotes a demultiplex tion; 2407 denotes a submultiframe pulse
producing  bit length counter to count the demultiplexed bit section to
produce a signal to further divide the mul-   5   length of each time slot
word; 3003 denotes a com- tiframe established bythe multiframe sync bit
[err] train  parator to detect whether the demultiplex of a prede- into
submultiframes; 2405 denotes a clock producing  termined bit length has
been finished or not; 3004 de- section to smooth the jitter component of
the recep-  notes a decoder to sequentially output M demultiplex tion
clocks Including the jitter from the line and to pro-  gate signals on the
basis of N slot number signals dur- duce the reference clocks for interface
having a con-  io  Ing the demultiplex; and 3005 denotes a gate to con-
stant synchronizing relation with the smoothed recep-  trol the output of
the demultiplex gate signal. tion docks; 2406 denotes a terminal interface
clock  Fig. 31 shows an example of aconstruction of the producing section
to frequency divide the reference  submultiframe pulse producing section
2407 in the clocks for Interface and to produce interface clocks of
embodiment. In the diagram, reference numeral 3100 various kinds of rates;
and 2408 denotes a frequency  15  denotes the 1/5 frequency dividing
counter to fre- division resetting circuit to initialize the terminal
inter-  quencydivide theframe sync signal into 1/5; 3101 de- face clock
producing section 2406 by the period of the  notes a 113 frequency dividing
counter; 3102 denotes submultiframes.                                  a
1/2 frequency dividing counter; and 3103 denotes Fig. 25 is a diagram
showing the concept of the  a selector to output submultiframe pulses for
the fre- demultiplex in Fig. 24.                      20
quencydivisionresettingcircuitonthebasisofacom- Fig. 26 shows an example of
an internal con-  bination of the line rate and the multiplex terminal
struction of the rate converting buffer 2403 in the in-  data rate.
vention. In the diagram, reference numeral 2600 de-  In Fig. 24, a
delimiter of every frame of the 64 notes double memories which are
constructed by two  kbps x N reception data train which was received from
areas and apparently simultaneously perform the   25  the line is detected
by the frame sync detecting sec- reading and writing operations; 2601
denotes a write  tion 2400 in a manner similar to the conventional sys-
address counter to designate write addresses in the  tem. The frame sync
established signal is output to double memories 2600; 2602 denotes a read
address  the demultiplex control section 2402. counter to designate read
addresses in the double    On the other hand, the multiplexed data stored
in memories 2600; 2603 denotes an R/W bank selecting   30  the elastic
buffer 2401 is sequentially demultiplexed section to switch the
reading/writing modes of the  bya predetermined numberof bitsata time by
the de- double memories 2600; and 2604 denotes a selector  multiplex gate
signal from the demultiplex control to output the data which was read out
of either one of  section 2402. However, when the multiframe sync es- the
double memories 2600 to the outside.         tablished signal Is not output
from the multiframe Fig. 27 is a diagram showing the operation of the   35
sync detecting section 2404, the demultiplex control rate converting buffer
2403 in the invention and Illus-  section 2402 operates in a manner such
that the de- trates the destuffing operation in the case where  multiplex
gate signals to the time slots 104 for the re- stuff bits exist for every
three transmission frames.  spective multiplexed data channels of CH, to
CHN are Fig. 28 shows constructions of the terminal Inter-  not output and
only the demultiplex gate signal to the face clock producing section 2406
and frequency di-  40  multiframe sync bit [err] 103 is output When it is
con- vision resetting circuit 2408. Since they are the same  firmed by the
multiframe sync detecting section 2404 construction as shown in Fig. 21,
further description  that the multiframe synchronization has been estab-
will be omitted.                                 lished for the multiframe
sync bit [err] 103 train, the Fig. 29 shows an example of a construction
ofthe  multiframe sync established signal is outputtothe de- frame sync
detecting section 2404 in the embodi-  45  multiplex control section 2402.
In response to the ment. In the diagram, reference numeral 2900 de-
multiframe sync established signal, the demultiplex notes an 8-bit shift
register to store a train of a multi-  control section 2402 starts to
output the header Infor- frame sync bit [err] 103; 2901 denotes a pattern
match-  mation 101, control data link 102, and demultiplex ing circuit to
decide and detect the multiframe sync  gate signals for the time slots 104
or the like for the pattern; 2902 denotes a multiframe sync protecting  50
respective multiplexed data channels of [err]. section to prevent the
erroneous pull-in of the multi-  The demultiplex of each data channel is
performed in frame synchronization; and 2903 denotes a gate to  a burst
manner. The data of the time slots 104 for the stop the output when the
multiframe synchronization  multiplexed data channels of [err] is written
into is established.                                  the rate converting
buffers 2403. On the other hand, Fig. 30 shows an example of a construction
of the  55  the jitter which Is ordinarily Included in the reception
demultiplex control section 2402 In the embodiment.  clocks which are
supplied to suppressed in the dock In the diagram, reference numeral 3000
denotes a  producing section 2405. on the basis of these clocks, slot
number counter to count the time slot number to  the reference docks for
interface having a constant 15    29                 EP 0 268 792 B1
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synchronizing relation with the reception clocks, e.g.,  counter2602 to the
double memories 2600. Since two 5.76 MHz are output. The reference docks
for inter-  kinds of read data exist on the side of the memory#1 face are
subjected to a predetermined frequency di-  and on the side of the memory
#2, the selector 2604 vision by the terminal interface dock producing sec-
outputs only either one of the read data to the post tion 2406 and output
as the terminal interface clocks   5   stage in accordance with an
instruction from the se- of 1200 Hz, 2400 Hz, etc.
lecting section 2603. In addition, the selecting section The submultiframe
pulse producing section 2407  2603 alternately switches the writing and
reading frequency divides the transmission frame timing sig-  modes by the
pulses of the submultiframe synchron- nal, i.e., frame pulses, by use of a
frequency division  ization which Is determined by the line rate and termi-
reset signal timing, as a reference, which is output  10  nal interface
rate. from the multiframe sync detecting section 2404 and  Fig. 27 shows a
destuffing operation of every generates the submultiframe pulses of 2, 3, 5
etc. At  three multiframes in the double memories which are this time, the
frequency division reset signal is output  switched every submultiframe as
shown in Fig. 26. from the multiframe sync detecting section 2404  The data
of m bits multiplexed to each transmission when the multiframe
synchronization is notestablish-  15  frame Is demultiplexed in a burst
manner on an m-bit ed yet and at the same time a multiframe sync pattern
unit basis at the time of the demultiplex gate signal was found out in the
bit train of the multiframe sync  and written into the rate converting
buffers 2403. At bit[err] 103. Nofrequencydivision resetsignal is output
this time, even If n stuff bits exist in three transmis- after the
multiframe synchronization has been once  sion frames, they are written
into the rate converting established. The multiframe synchronization by the
20  buffers 2403 similarly to the other valid bits without multiframe sync
bit [err] 103 is preset Into 30 as the  being regarded as the stuff bits.
On the other hand, least common multiple of the 2,3, and 5 multiframes.
the reading and writing operations ofthe double mem- These submultiframe
pulses are supplied to the rate  ories 2600 in the rate converting buffer
2403 are al- converting buffers 2403 and the stuff bits are deleted
ternately switched every three transmission frames. and at the same time,
they are reproduced as the re-  25  Immediately after the operation mode
was switched set signal in the frequency division resetting circuit  to the
reading mode, the data of m x 3 bits exists in 2408. Thus, a constant phase
synchronizing relation  the memory. The n stuff bits also simultaneously
ex- is obtained between the clocks for terminal interface  ist In the data
of m x 3 bits. In this case, by setting the and the submultiframe period.
The demultiplexed and  number of terminal interface clocks into M = m x 3 -
destuffed data are continuously output from the rate  30  n and then
performing the reading operation, the n converting buffers 2403
synchronously with the inter-  stuff bits are not read out even if they
were written face docks.                                      Into the rate
converting buffer 2403, so that this re- As shown in Fig. 25, the
multiplexed data are sup-  sults in that the destuffing was performed. In
order to plied as a commondata line to each rate converting  certainly
perform the destuffing in this manner, the buffer. Each interval for
storing the data is controlled  35  phase of the switching timing of the
double memories by the "valid H" signal. Each "valid H" signal is sup-
2600 at every submultiframe pulse and the phase of plied similarly to what
is shown in Fig. 13.     the interface docks for reading need to be
coincident. An example of a construction of the rate convert-  Fig. 28
shows an example of a circuit construc- Ing buffer in the embodiment will
now be described  tion to obtain the phase synchronization. As to the op-
with reference to Fig. 26. In the diagram, the multi-  40  eration of the
circuit shown in Fig. 28, the description plexed date are given to the
double memories 2600  of the operation of the circuit shown in Fig. 21 is
to be consisting of the memories #1 and #2. The double  referred to.
memories 2600 take in the data by the amount of a    The operation of the
multiframe sync detecting predetermined numberof bits synchronously with
the  section 2404 will now be described with reference to demultiplex docks
for the period of time when the de-  45  Fig. 29 showing an example of a
construction of this multiplex gate signal is input to the write address
detecting section. The multiplexed data which is not counter 2601. Into
which one of the double memories  subjected to a demultiplexing process is
written into 2600 consisting of the memories #1 and #2 data are  the 8-bit
shift register 2900 one bit by one synchro- written is determined by an
instruction from the R/W  nously with the demultiplex gate signal and
becomes bank selecting section 2603. The write address and  50  a data
train of the multiframe sync bit [err] 103. This write signal are given to
only one of the double mem-  multiframe sync bit [err] 103 train is
detected as a mul- ories 2600 into which the writing mode is designated.
tiframe sync pattern by the pattern matching circuit On the other hand,
data are continuously read out  2901. This multiframe sync pattern consists
of the 8- from one of the double memories 2600 into which the  bit pattern
and its inverted pattern and is previously reading mode is designated by
the R/W bank select-  55   multiplexed such that these patterns alternately
ap- ing section 2603 synchronously with the terminal In-  pearevery 15
multiframes. An 8-bit pattern detection terface clocks. At this time,
predetermined read ad-  signal and an inverted pattern detection signal
which dress information is given from the read address  were output from
the pattern matching circuit 2901    31                 EP 0 268 792 B1
32 are supplied to the multiframe sync protecting section  chronization is
not established, the demultiplexing 



2902. After it was confirmed that both signals alter-  process is
meaningless. Therefore, the decoder 3004 nately appear at every
predetermined transmission  makes invalid all of the M output signal until
the frame frame timing period, a signal indicative of the sync
syncestablished signal Is Input Whentheframesync state is output. The
operation of the multiframe sync   5   established signal is once Input,
the M output signals protecting section 2902 is stopped when the multi-
are sequentially made valid and transmitted to the frame synchronization is
not established yet and 8-bit  outside. However, until the multiframe
synchroniza- sync pattern is not detected. When the 8-bit pattern  tion is
established, the gate 3005 is closed such that detection signal is output
from the pattern matching  the signals other than the multiframe sync bit
[err] de- circuit 2901, this signal is transmitted through the   10
multiplex gate signal are not made operative. In this gate 2903 and
initializes the protecting section 2902,  manner, the demultiplex gate
signal of each section thereby allowing the multiframe synchronization to
be  is sequentially output by a predetermined bit length at searched.
Subsequently, when the inverted pattern  a time by the series of
operations. detection signal is output, the multiframe synchroni-  Fig. 31
shows an example of a construction of the zation is established and the
gate 2903 is closed.  15  submultiframe pulse producing section 2407. In
the Fig. 30 shows an example of a construction of  diagram, the 1/5, 1/3,
and 1/2 frequency dividing the demultiplex control section 2402 to produce
a de-  counters 3100, 3101, and 3102 which were reset by multiplex gate
signal at Its output. The slot number  the frequency division reset signals
respectively fre- counter 3000 is reset by the frame sync signal indica-
quency divide the frame sync signal Into 1/5, 113, and tive of the
delimiter of the transmission frames and   20  1/2. The ANDs of the outputs
of these frequency div- outputs N signals indicative of the time slot
numbers  iding counters and the frame sync signal are calculat- during the
demultiplex as the slot number 0. At the  ed, so that these outputs are
shaped into the signals same time, the demultiplex bit length counter 3002
is  each having the same time width as the frame sync also reset by the
frame sync signal and outputs "0" as  signal. The resultant 5,3, and 2
multiframe pulses are the count value. Thus, it is indicated that the
demulti-  25  output to the respective sections. On the other hand, plex at
the slot number 0 is not executed yet. In cor-  the .selector 3103 selects
the submultiframe pulses respondence to the N slot number signals which are
-  corresponding to the least common multiple of the output from the slot
number counter 3000, the demul-  pulses which are actually used among the
5, 3 and 2 tiplex bit length storing section 3001 outputs the mul-
multiframe pulses corresponding to the line rate at tiplex bit length at
the relevant time slot to the corn-  30 - that time and multiplexformatand
the frame syncsig- parator 3003. When the demultiplexing process is nal -
(also referred to as 1-multiframe pulses). The se- started and the
demultiplex bit length counter 3002 -   -lected submultiframe pulses are
output as the sub- starts the counting operation, the comparator 3003
multiframe pulsesforthefrequency division resetting which received the
output from the storing section   circuit. 3001 and the output from the
counter 3002 monitors  35  - In the embodiment, on the basis of the
presence both signals until they coincide. When the demulti-  or absence of
the multiframe sync established signal plexing process is continued and
both input signals of  from the multiframe sync detecting section 2404, the
the comparator 3003 coincide, the comparator 3003  demultiplex gate signal
output from the demultiplex supplies a coincidence signal output to the
demulti-  control section 2402 is selectively output, thereby plex bit
length counter 3002 and slot number counter  40  preventing the writing of
the unnecessary data into 3000 and informs the end of the demultiplex for
that  the rate converting buffer 2403 in the state in which time slot. The
coincidence signal output from the  the multiframe synchronization is not
established. comparator 3003 resets the counter 3002 and also in-  However,
it is also possible to construct in a manner creases the count value of the
counter 3000 by only  such that the demultiplex gate signals are always
out- one and at the same time, it activates the demultiplex-  45  put for
all the time slots and on the reading side of the ing process for the next
time slot. By sequentially per-  rate converting buffers 2403, the data
output is stop- forming these operations, the N slot number signals  ped
when the multiframe synchronization is not es- during the demultiplex from
the slot number counter  tablished yet. 3000 keep the respective patterns
for only the period of times corresponding to predetermined bit lengths,
so respectively. On the other hand, the decoder 3004  Claims makes
effective only one of the M output signals In correspondence to the N input
signal patterns. Since  1. Method for multiplexing and transmitting digital
the N input signals are the signals of the slot numbers  data streams each
having a predetermined data during the demultiplex from the slot number
counter  55  rate by constructing a predetermined length 3000, the output
signals from the decoder 3004 can   transmission frame of k bits (k is an
integer of 1. be directly used as the demultiplex gate signal. How-  or
more) with respect to a line having a transmis- ever, when the reception
transmission frame syn-      sion rate of 64 kbps x N (N is an integer of 1
or 17    31                 EP 0268792 B1                   32       C
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2902. After it was confirmed that both signals alter-  process is
meaningless. Therefore, the decoder 3004 nately appear at every
predetermined transmission  makes invalid all oftheMoutputsignal until
theframe frame timing period, a signal indicative of the sync  sync
established signal is input When theframe sync state is output. The
operation of the multiframe sync   5   established signal is once input the
M output signals protecting section 2902 is stopped when the multi-  are
sequentially made valid and transmitted to the frame synchronization is
notestablished yet and 8-bit  outside. However, until the multiframe
synchroniza- sync pattern is not detected. When the 8-bit pattern  tion is
established, the gate 3005 is closed such that detection signal is output
from the pattern matching  the signals other than the multiframe sync bit
[err] de- circuit 2901, this signal is transmitted through the  10
multiplex gate signal are not made operative. In this gate 2903 and
Initializes the protecting section 2902,  manner, the demultiplex gate
signal of each section thereby allowing the multiframe synchronization to
be  is sequentially output by a predetermined bit length at searched.
Subsequently, when the inverted pattern  a time by the series of
operations. detection signal is output, the multiframe synchroni-  Fig. 31
shows an example of a construction of the zation is established and the
gate 2903 is closed.  15  submultiframe pulse producing section 2407. In
the Fig. 30 shows an example of a construction of  diagram, the 115, 1/3,
and 1/2 frequency dividing the demultiplex control section 2402 to produce
a de-  counters 3100, 3101, and 3102 which were reset by multiplex gate
signal at its output. The slot number  the frequency division reset signals
respectively fre- counter 3000 is reset by the frame sync signal indica-
quency divide the frame sync signal into 115, 113, and tive of the
delimiter of the transmission frames and   20  1/2. The ANDs of the outputs
of these frequency div- outputs N signals indicative of the time slot
numbers  iding counters and the frame sync signal are calculat- during the
demultiplex as the slot number 0. At the  ed, so that these outputs are
shaped into the signals same time, the demultiplex bit length counter 3002
is  each having the same time width as the frame sync also reset by the
frame sync signal and outputs "0" as  signal. The resultant 5,3, and 2
multiframe pulses are the count value. Thus, it is indicated that the
demulti-  25  output to the respective sections. On the other hand, plex at
the slot number 0 is not executed yet. In cor-  the selector 3103 selects
the submultiframe pulses respondence to the N slot number signals which are
corresponding to the least common multiple of the output from the slot
number counter 3000, the demul-   pulses which are actually used among the
5, 3 and 2 tiplex bit length storing section 3001 outputs the mul-
multiframe pulses corresponding to the line rate at tiplex bit length at
the relevant time slot to the com-  30  that
timeandmultiplexformatandtheframesyncsig- parator 3003. When the
demultiplexing process is   -   nal(also referred to as 1-multlframe
pulses). The se- started and the demultiplex bit length counter 3002
elected submultiframe pulses are output as the sub- starts the counting
operation, the comparator 3003
multiframepulsesforthefrequencydivisionresetting which received the output
from the storing section   circuit. 3001 and the output from the counter
3002 monitors  35      In the embodiment on the basis of the presence both
signals until they coincide. When the demulti-  or absence of the
multiframe sync established signal plexing process Is continued and both
input signals of  from the multiframe sync detecting section 2404, the the
comparator 3003 coincide, the comparator 3003  demultiplex gate signal
output from the demultiplex supplies a coincidence signal output to the
demulti-  control section 2402 is selectively output, thereby plex bit
length counter 3002 and slot number counter  40  preventing the writing of
the unnecessary data into 3000 and informs the end of the demultiplex for
that  the rate converting buffer 2403 in the state in which time slot. The
coincidence signal output from the  the multiframe synchronization is not
established. comparator 3003 resets the counter 3002 and also In-  However,
it Is also possible to construct in a manner creases the count value of the
counter 3000 by only  such that the demultiplex gate signals are always
out- one and atthe same time, It activates the demultiplex-  45   putfor
all the time slots and on the reading side of the ing process for the next
time slot. By sequentially per-  rate converting buffers 2403, the data
output is stop- forming these operations, the N slot number signals  ped
when the multiframe synchronization is not es- during the demultiplex from
the slot number counter  tablished yet. 3000 keep the respective patterns
for only the period of times corresponding to predetermined bit lengths,
50 respectively. On the other hand, the decoder 3004  Clalms makes
effective only one of the M output signals in correspondence to the N input
signal patterns. Since  1. Method for multiplexing and transmitting digital
the N input signals are the signals of the slot numbers  data streams each
having a predetermined data during the demultiplex from the slot number
counter  55  rate by constructing a predetermined length 3000, the output
signals from the decoder 3004 can   transmission frame of k bits (k is an
integer of 1 be directly used as the demultiplex gate signal. How-  or
more) with respect to a line having a transmis- ever, when the reception
transmission frame syn-     sion rate of 64 kbps x N (N is an integer of 1
or 17    33                  EP 0 268 792 B1                34        * C
L  M   S  * more), said method being characterized by the     coincident
with a delimiter of said a transmission 



steps of:                                         frames and the voice
coding data are multi- selecting a value of k such that a frequency
plexed, thereby establishing the frame synchron- [err]  ization of the
voice coding data. [err] of said predetermined length transmission frame
5. A method according to claim 4, wherein the case is an integer, said
integer being the integerwhich  of applying a voice activation (VA) on a
frame unit allows the ratio of said [err] to the data rate of each  basis
of said voice coding data, the state of said of said data streams to be an
integer for as many  VA is discriminated by checking whether a bit pat- of
said data rates as possible, and multiplexing  io  tern of said multiframe
sync code is inverted or said digital data by providing a time slotof a
fixed  not. length into the transmission frame for the data rate such that
the ratio between said [err] and this  6. A method according to one of
claim 1 to claim 5, data rate is an integer,
wherein for establishing the multiframe syn- obtaining avalue of a (a isan
integerof 1 ormore)  15  chronization so as to obtain the least common such
that the value of a x [err] is greater than the  multiple of the values of
said a, a bit pattern of a data rate and such that the ratio of a x fF to
this  fixed bit length j a is an integer of 1 or more so as data rate is an
integer;                          to satisfy the relation of j [err] "the
least common setting the least common multiple of various val-  multiple of
a") is preset, said bit pattern is multi- ues of a corresponding to the
data rates such that  20  plexed bit by bit to headers of the first j
frames of the ratios of [err] to these data rates are not integers  a
multiframe (j head transmission frame) of the Into the number of
transmission frames included   multiframe sync bits, and a fixed bit of "0
or "1" in a multiframe;                                  is multiplexed to
the other transmission frames, providing a time slot of a fixed length into
the  thereby discriminating the multiframe synchron- transmission frame,
and multiplexing said digital  25  ization. data by performing a bit
stuffing on a unit basis of a transmission frames;                      7.
A method according to one of claim 1 to claim 6, producing a multiframe
sync code to discriminate  wherein the predetermined length transmission
the synchronization of the multiframe so as to ob-  frame, a plurality of
kinds of frame formats hav- tain the least common multiple and multiplexing
30  ing different headers are prepared, said frame to the transmission
frame and                     formats are selected and multiplexed in
accor- producing a frame sync code to discriminate the   dance with the
order of the data having a high pri- synchronization of said transmission
frame and    ority, and the kind of said frame format is discrim-
multiplexing to the transmission frame.            inated by the header
information multiplexed In 35      said transmission frame. 2. A method
according to claim 1, wherein the value of k is set to 320 bits x M (M is
an integer of 1 or  8. A data multiplex control method for a multiplex
more), the value of fF is set to 200 x N/M [Hz], the  control circuit of
multiplexed data frames having matching with the digital data having a data
rate  a transmission frame of a predetermined length of 1200 bps x L (L is
an integer of 1 or more) is  40  of P bits such that a frequency performed,
and a 30-multiframe structure is con-            [err] structed in order to
perform the matching on a 2-,               [err] 3-, and 5-frame unit
basis for a data rate of 32  of the transmission frame of the predetermined
kbps x L (L is an integer of 1 or more).          length is an integer in a
line having a transmission 45     rate of 64 kbpsx N (N is an integerof 1
ormore), 3. A method according to claim 1 or 2, wherein an     said method
being characterized by the steps of: error correction coding is performed
on a trans-   producing multiframes each of which includes a mission frame
unit basis by use of a (319, 301)    P-bit predetermined length
transmission frame x compacted BCH code for the transmission frame      K
where K is an integer; having the length of 320 bits x M, and after per-
50  producing submultiframe pulses to further divide forming the M-phase
interleave (M is an integer    said K frames of said produced multiframe
sig- of 1 or more), M bits are added as said transmis-  nals into
sub-multiframes; sion frame sync code, and thereby constructing
alternatively switching double buffers for input- the transmission frame.
ting terminal interface data by said submulti- 55     frame pulses; and 4.
A method according to claim 1, wherein the case     phase synchronizing a
delimiter of the submulti- of multiplexing voice coding data, a frame syn-
frames and clocks for terminal interface by said chronization of the voice
coding data are made    submultiframe pulses; 18    35                  EP
0 268 792 B1                  36 whereby the production of the multiframe
sync       of said data rates as possible; data multiplexer 



bits in the transmission frame and the multiplex    (808, 811; 1800)
providing a time slot of a fixed of the data are integratedly processed bya
single   length into the transmission frame for the data multiplexing
process.                               rate, where the ratio between said
fF and this data 5       rate is an integer, and for multiplexing said
digital 9. A method according to claim 8 wherein a value of     data; data
multiplexcontroller(811; 1801)forpro- P of the transmission frame length
having the       viding a time slot of a fixed length into the trans- fixed
length is set to 320 bits x M (M is an integer  mission frame; of 1 or
larger).                                    rate converting buffer (806;
1800) for performing 10      a bit stuffing on a unit basis of a (a is an
integer 10. Ademultiplex control method of multiplexed data     of 1 or
more) transmission frames, and for multi- in which a transmission frame
having a predeter-    plexing said digital data, where the value of a x fF
mined length of P bits such that a frequency        is greater than the
data rate and the ratio of a x [err]    to this data rate is an Integer,
and for setting the 15      least common multiple of various values of a
cor- of the predetermined length transmission frame      responding to the
data rates such that the ratios is an integer at a transmission rate of 64
kbps x   of [err] to these data rates are not Integers into the N (N is an
integer of 1 or more) is detected by es-  number oftransmission frames
Included in a mul- tablishing the frame synchronization, and the de-
tiframe; tected predetermined length transmission frame   20  a multiframe
sync code generator (804; 1804) to is demultiplexed and output as
independent data,    produce a multiframe sync bit for discriminating said
method being characterized by the steps of:    thesynchronization of the
multiframe soas to ob- detecting a multiframe by establishing synchron-
tain the least common multiple, which is inserted ization with respect to
each frame among the P-     into the transmission frame; bit predetermined
length transmission frame x K   25  and a frame sync code generator (818;
1803) to (K Is an integer of 1 or more);                      produce a
frame sync bit for discriminating the producing submultiframe pulses by
dividing the K    synchronization of said transmission frame, frames of the
detected multiframe;                  which is inserted into the
transmission frame. alternately switching the reading and writing modes of
a rate converting buffer on the basis of  30   13 A data multiplex control
system for a multiplex the produced sub-multiframe pulses; and pro-
control circuit of multiplexed data frames having ducing a clock signal for
terminal interface at the  a transmission frame of a predetermined length
time of switching the reading and writing modes     of P bits, where a
frequency of said rate converting buffers and sampling out-
[err] putdata on the basis of the produced clocksignal.  35
[err] of the transmission frame of the predetermined 11. A method according
to claim 10, wherein a value     length is an integer in a line having a
transmission of said predetermined length transmission frame     rate of 64
kbps x N (N is an integer of 1 or more), length P is set to 320 bits x M (M
is an integer of  characterized in that the data multiplex control 1 or
more).                                 40      system comprises: a
multiframe producing section (804; 1805) to 12. A data multiplex
transmission system for multi-     produce multiframes each of which
includes a P- plexing and transmitting digital data streams       bit
predetermined length transmission frame x K each having a predetermined
data rate by con-       where K is an integer, a frame pulse producing
structing a predetermined length transmission   45  section (818, 823;
1803) to produce submulti- frame of k bits (k is an integer of 1 or more)
with  frame pulses to further divide said K frames of respect to a line
having a transmission rate of 64  the multiframe signals which are
outputfrom said kbps x N (N is an integer of 1 or more), charac-
multiframe producing section into submulti- terized in that the data
multiplex transmission     frame; double buffers (806; 1800) which are al-
system comprises:                           50      ternately switched by
said submultiframe pulses clock generator (823) for establishing a value of
for inputting terminal interface data; and k, where a frequency
a terminal interface clock signal producing sec- [err]
tion to phase synchronize a delimiter of the sub- multiframes and clocks
for terminal interface by of said predetermined length transmission frame
55  said submultiframe pulses. is an integer, said integer being the
Integer which allows the ratio of said [err] to the data rate of each  14.
A demultiplex control system of multiplexed data of said data streams to be
an integer for as many   in which a transmission frame having a predeter 19
37                 EP 0 268 792 B1                     38     C   L     M
S mined length of P bits, where a frequency         Erhalten sines Wertes a
(a ist sine ganze Zahl 



gleich I oder mehr) derart, daB der Wert a x fF [err]
gr6Ber als die Datengeschwindlgkeit lst, undder- of the predetermined
length transmission frame    art, daB das Verhaltnis von a x f, zu dieser
Da- is an integer at a transmission rate of 64 kbps x   s
tengeschwindigkelt eine ganze Zahl ist; N (N is an integer of I or more),
is detected by es-  Einstellen des kieinsten gemeinsamen Vielfa- tablishing
a frame synchronization, and the de-   chen von verschiedenen Werten von a
entspre- tected predetermined length transmission frame    chend den
Datsngeschwindigkeiten derart, daB is demultiplexed and output as
independent data,  die Verhaltnisse von fF zu diesen Datengeschwin-
characterized in that the demultiplex control sys-  lo  digkelten keine
ganzen Zahlen sind in derAnzahl tem comprises;
von in sinem Mehrfachrahmen enthaltenen Ober- a multiframe sync detecting
section (1109; 2402)  tragungsrahmen; to detect a multiframe by
establishing a syn-     Vorgeben sines Zeitechiltzes von fester Lange In
chronization with respect to each Kframe (K is an  den Obertragungsrahmen
und Multiplexen derdi- integer of 1 or more) of the P-bit predetermined
15  gitaien Daten und Durchffhren einer Bitstopfung length transmission
frame;                        auf einer Einheitsbasis von a
Obertragungsrah- a submultiframe pulse producing section (1109,    men;
1406; 2407) to produce submultiframe pulses by    Erzeugen eines
Mehrfachrahmen-Synchronisa- dividing the K frames of the multiframe
detected  tionscodes zur Unterscheidung der Synchronisa- by said multiframe
sync detecting section;  20   tIon des Mehrfachrahmens, um das ideinste ge-
rate converting buffer (1115; 2403) comprising, a
meinsameVielfachezuerhalten, und Multiplexen double buffer for output of
terminal interface data  zum Obertragungsrahmen, und in which reading and
writing modes are alternate-  Erzeugen sines Rahmen-Synchronisationsco- ly
switched on the basis of the submultiframe     des zur Unterscheldung der
Synchronisation des pulses produced by said submultiframe pulse  25
Obertragungsrahmens und Multiplexen zum producing section; and
Obertragungsrahmen. terminal interface clock signal producing section
(1115; 2406) to producea clock signal forterminal  2. Verfahren nach
Anspruch 1, worin der Wert von interface to sample the terminal interface
data   k auf 320 Bits x M (M let sine ganze Zahl gleich which is output at
the time of switching the read-  30  1 oder mehr) gesetzt let, der Wert von
fF auf 200 ing and writing modes of said rate converting buf-  x N/M [Hz]
gesetzt Ist, die Anpassung mit den di- fers.
gitalen Daten mitelnerDatengeschwindigkek von 1200 bps x L (L Ist sine
ganze Zahl gleich I oder mehr) durchgefffhrt wird, und sine 30-Mehrfach-
Patentanspriiche                             36      rahmenstruktur
gebildetwird, um die Anpassung auf einer 2-, 3- und 5-Rahmen-Einheitsbasis
fOr 1. Verfahren zum Multiplexen und Obertragsn digi-    sine
Datengeschwindigkeit von 32 kbps x L (L ist taler Datbnstrome, von denen
jeder sine vorbe-    sine ganze Zahl gleich I oder mehr) durchzuffih-
stimmte Datengeschwindigkeit hat durch Bilden     ren. sines
Obertragungsrahmens vorbestimmter Lan-  40 ge von k Bits (k ist sine ganze
Zahl glelch I oder  3. Verfahren nach Anspruch I oder 2, worin esine mehr)
mit Bezug auf eine Leltung mit einer Ober-  Fehlerkorrektur-Codierung
durchgefihrtwird auf tragungsgeschwindigkeit von 64 kbps x N (N lst
einer Obertragungarahmen-Einheitsbasis durch sine ganze Zahl gleich I oder
mehr), gekenn-      Verwendung sines (319,301)-verdichteten BCH- zekchnet
durch die Schritte: Auswahlen sines  45  Codes fOr die Obertragungsrahmen
mit der Lan- Wertes von k, so daB sine Frequenz                ge von 320
Bits x M, und nach Durchfihrung der 6= 41kbps] x N H
M-Phasenverschachtelung (M ist sine ganze r k [   [its z
Zahl gleich I oder mehr) M Bits als der Obertra- des
Obertragungsrahmensvorbestimmter LIange
gungsrahmen-Synchronisationscode  hinzuge- sine ganze Zahl lot, die
ermoglicht, daB das Ver-  so  fMhrtwerden, wodurch der Obertragungsrahmen
haltnis von fF zur Datengeschwindigkeitjedes der  gebildet wird.
Datenstrome fOr so vieie der Datengeschwindig- keiten we mOglich sine ganze
Zahl let, und Mul-  4. Verfahren nach Anspruch 1, worin im Fall des
tiplexen der digitalen Daten durch Vorgeben el-   Multiplexens von
sprachkodierenden Daten sine nes Zeitschiitzes von fester Lange In den
Ober-  ss  Rahmensynchronisation der sprachkodierenden tragungsrahmen fhr
die Datengeschwindigkeit       Daten (ibereinstimmend mitelnem Begrenzungs-
derart, daB das Verhaltnis zwischen fF und dieser  zeichen der a
Obertragungsrahmen gemacht Datengeschwindigkeit eine ganze Zahl Ist;
wird und die sprachkodierenden Daten multiplext 20    39                 EP
0 268 792 B1                40           I c      I M   S werden, wodurch
die Rahmensynchronisation        Sub-Mehfachrahmenimpulse; und 



der sprachkodlerenden Daten hergestellt wird.    Phasensynchronsisbren
eines Begrenzungszel- chens der Sub-Mehrfachrahmen und von Taiten 5.
Verfahren nach Anspruch 4, worn im Fall derAn-   fir die
Anschlufschnittstetle durch die Sub- wendung einer Sprachaktiverung (VA)
auf einer   5  Mehrfachrahmenimpulse; Rahmen-Einheltsbasis der
sprachkodierenden       wodurch die Erzeugung der Mehrfachrahmen- Daten der
Zustand der VA untbrschieden wird      Synchronisationsbits Im
Obertragungsrahmen durch Pr~fung, ob sin Bitmuster des Mehrfach-    und das
Multiplexen der Daten ganzheltlich durch rahmen-Synchronisatlonscodes
invertiert ist     oinen einzigen Multiplexvorgang durchgeflOhrt oder
nicht.                              1o      warden. 6. Verfahren nach elnem
der AnsprOche I bis 5,   9. Verfahren nach Anspruch 8, worin ein Wart von
worin fOr die Errichtung der Mehrfachrahmen-     P der
Obertagungsrahmenlinge mit der festen Synchronisation derart, daB das
Ideinste gemein-  Linge auf 320 Bits x M (M lot eine ganze Zahl
sameVlelfachederWertevon aerhaltenwird, ein  1w  glelch I oder gr&Sr)
eingestallt let. Bitmuster von einer fasten Bitlinge j a Ist sine ganze
Zahl gleich I odermehr, um derBeziehung  10. Demultiplex-Stauerverfahren
von gemultiplexten J 5 das kleinste gemeinsame Vielfache von a7 zu  Daten,
bei dem ein Obertragungsrahmen mit es- genigen) voreingestellt wird, wobel
das Bitmu-   nor vorbestimmtan Lange von P Bits derart, daB star Bit far
Bit zu Kopfdaten der ersten j Rahmen  20  eine Frequenz sines
Mehrfachrahmens (jKopffbertragungs-                  f   641kbps] x N
rahmen) der Mehrfachrahmen-Synchronisa-                           P [bits]
tionsbits gemultiplext wird, und sin festes Bit "0"  des
Obertragungsrahmans vorbsstimmter Lange oder "1" wird zu den anderen
Obertragungsrah-    sine ganze Zahl lst bei einer Obertragungge- men
gemultiplext, wodurch die Mehrfachrahmen-  25  schwindigksit von 64 kbps x
N (N ist eine ganze Synchronisation unterschieden wird.              Zahl
gleich I odermehr), erfalltwird durch Errich- tung der
Rahmensynchronisation, und dererfaB- 7. Verfahren nach ainem der Anspriiche
I bis 6,      to Obertragungsrahmen vorbestimmtar LAnge worh der
Obertragungsrahmen vorbestimmter        wird demultiplext und als
unabhangige Daten Lange, mehrere Arten von Rahmenformaten mit  so
ausgegeben, unterschiedlichen Kopfdatbn vorbereltet sind,    gekennzelchnot
durch die Schritte: wobei die Rahmenformabe ausgewAhit und
Erfassen sines Mehrfachrahmens durch Enich- gemultiplext warden gemril der
Reihenfolge der   ten einer Synchronisation mit Bezug auf jeden Datbn mit
ener hohen Prioritit, und die Art des  Rahmen inmittbn des
P-Blt-Obertragungsrah- Rahmenformats wird untbrschleden von der  35
mans vorbestimmtsr Lingo x K (K ist sine ganze Kopfdateninformation, die in
den Obertragungs-   Zahl gleich I oder mehr); rahmen gemultiplext ist.
Erzeugen von Sub-Mehfachrahmenimpulsen durch Teilen der K Rahmen des
erfalten Mehr- 8. Datenmultiplex-Steuerverfahren far sine Multi-
fachrahmens; plex-Steuerschaltung von gemultiplextenDaten-  40
alternberendes Schalten des Less- und Schreib- rahmen mt eineam
Obertragungsrahmen von vor-     betriebes sines geschwindigkeitswandelnden
bestimmier LAnge von P Bits derart, daB esne     Puffers auf der Grundlage
der erzeugten Sub- Frequenz
Mehrfachrahmenimpulse; und f   84 Ikbps]x N                     Erzougen
sines Taktsignals fOr sine AnschluB- fF    P [bits]  [Hz]
schnittstelle zur Zeit des Schaltens des Less- des Obertragungsrahmens von
der vorbestimm-      und Schreibbetriebes der geschwindligkeitswan- ten
Linge sine ganzeZahl Ist In einerLeitung mit  delnden PufferundAbtasten
derAusgangsdaten einer Obertragungsgeschwindlgkelt von 84 kbps    auf der
Grundlage des erzeugten Taktsignals. x N (N ist sine ganze Zahl glelch I
odermehr), go- kennzslchnet durch die Schritte:         5o  11. Verfahren
nach Anspruch 10, worln ein Wert der Erzeugen von Mehrfachrahmen, von denen
jeder     Lange P des Obertragungsrahmens vorbestimm- elnen
P-Bit-Obertragungsrahmen vorbestimmter     tsr Lange auf 320 Bits x M (M
ist sine ganze Zahl Lange x K enthilt, wobel K sine ganze Zahl ist;  glelch
I oder mehr) eingestelit ist. Erzeugen von Sub-Mehrfachrahmenimpulssn, um
die K Rahmen der erzeugton Mehrfachrah-  cs  12.
Datenmultiplex-Obertragungssystem zum Multi- mensignale in
Sub-Mehrfachrahmen zu tellen;      plexen und Obertragen digitaler
Datenstrfme, alternatives Schalten von Doppelpuffern zur Ein-  von denen
jeder sine vorbestimmte Datenge- gab. von AnschluBachnittatellendaten durch
die   schwindigkeit hat durch Bilden sines Obertra- 21    41
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gungsrahmens vorbestimmter Lange von k Bits                  8= 64 kbpsj x
N (k ist sine ganze Zahl gleich I oder mehr) mit Be-                P
[bits] 



zug auf sine Leitung mit einer Obertragungsge-   des Obertragungsrahmens
vorbestimmter Linge schwindciceit von 64 kbps x N (N !st sine ganze  sine
ganze Zahl in einer Leitung mit einer Ober- Zahl gleich 1 oder mehr),
s      tragungsgeschwindigkeit von 64 kbps x N (N ist dadurch
gokenmzeichnot, daB das Datenmulti-      sine ganze Zahl gleich I oder
mehr) !bt, plex-Obertragungssystem aufweist                 dadurch
gokennzelchnet, einen Taktgenerator (823) zur Errichtung eines   daB das
Datenmultiplex-Steuersystsm aufweist: Wertes von k, wobei sine Frequenz
oenen Mehrfachrahmen-Erzeugungsabschnitt f = 64Lkbps]xN                 10
(804; 1805) zum Erzeugen von Mehrfachrah- p [bits]  [Hz
men, von denen jeder enen P-Bit-Obertragungs- des Obertragungsrahmens
vorbestimmtbr Lange      rahmen vorbestimmter Linge x K enthalt, wobei sine
ganze Zahl bt, die ermOgilcht, daB das Ver-  Keine ganze Zahl ist; hIlitnis
von fF zur DatengeschwindigkeitJeldes der  einen
Rahmenimpuls-Erzeugungsabschnitt (818, Datenstrome fir so viele der
Datbngeschwindig-  1s  823; 1803) zum Erzeugen von Sub-Mehrfachrah- keiten
wie m6glich sine ganze Zahl !st;          menimpulsen zurweiberen Teilung
der K Rahmen Datenmultiplexer (808, 811; 1800) zur Vorgabe    der
Mehrfachrahmensignale, die von dem Mehr- sines Zeitschlitzes von
einerfesten Linge in den  fachrahmenErzeugungsabschnitt in den Sub-
Obertragungsrahmen frir die Datbngeschwindig-    Mehrfachrahmen ausgegeben
werden; keit, wobei das Verhiltnis zwischen fp und dieser  20  Doppeipuffer
(806; 1800), die abwechselnd Datengeschwindigkeit sine ganze Zahl !bt, und
durch die Sub-Mehrfachrahmenimpulsaegeschal- zum Multiplexen der digitalen
Daten;             tot werden zur Eingabe von AnschluBschnittstel-
Datenmultiplex-Stbuervorrichtungen (811; 1801)   lendaten; und zur Vorgabe
sines Zeitschlitzes von siner festen  oenen
Anschlugschnittstslen-Taktsignal-Erzeu- LAnge in den Obertragungsrshmen;
25      gungsabschnitt zurn Phasensynchronisberen el-
geschwindigkeitswandeInde Puffer (806; 1800)     nes Begrenzungszeichens
der Sub-Mehrfach- zur Durchftihrung sines Bit-Stopfvorganges auf   rahmen
und der Takte f(ir die AnschIulschnitt- einer Elnheitsbasis von a (a ist
sine ganze Zahl  satlle durch die Sub-Mehrfachrahmenimpulse. gleich I oder
mehr) Obirtragungsrahmen und zum Multiplexen der digitalen Daten, wobei der
so  14. Demultiplex-Steuersystem von gemultiplexten Wert a x fF gr8Ber al8
die Datengeschwindigkeit  Daten, bel dem sin Obertragungsrahmen mit ei- und
das Verhaltnis von a x fF zu dieser Datenge-  norvorbestimmten Lange von P
Bits, wobei sine schwindcigit sine ganze Zahl ist, und zum Ein-   Frequenz
sttllen des ideinsten gemeinsamen Vielfachen               f__= 64 _palx N
[Hz] verschledener Wert von a entsprechond den  ss               F     p
[bits] Datengeschwindigkeiten derart daB die Verhalt-   des
Obertragungsrahmens vorbestimmterLAnge nisse von fF zu diosen
Datengeschwindigkeiten    sine ganze Zahl lt be! siner Obertragungsge-
nicht ganze Zahlen sind in der Anzahl der in ei-  schwlndigkeit von 64 kbps
x N (N lst sine ganze nem  Mehrfachrahmen enthaltenen Obertra-         Zahi
gleich I odor mehr), erfaltwIrd durch Errich- gungarahmen;
40      tung einer Rahmensynchronisation, und der or- - oenen
Mehrfachrahmen-Synchroncodegenera-       falte Obertragungsrahmen
vorbestimmter LAn- tor (804; 1804) zur Erzeugung sines Mehrfach-    ge
demultiplext und als unabhfingige Daten aus- rahmen-Synchronisationsbits
fir die Unterschel-  gegeben wird, dung der Synchronisation des
Mehrfachrah-        dadurch gokonnzelchnet, mens, umr das kIeinste
gemoinsame Vlelfache zu  45  daB das Demultiplex-Stuersysterm aufweist
erhalten, das in den Obertragungsrahmen singe-   olnen
Mehrfachrahmen-Synchronisationserfas- fflgt wird; und
tungsabschnitt (1109; 2402) zurErfassung eines eonen
Rahmen-Synchroncodegenerator (818;         Mehrfachrahmens, indem sine
Synchronisation 1803) zur Erzeugung eines Rahmen-Synchroni-      mit Bezug
aufieden K-Rahmen (K ist sine ganze sationsbitszurUnterscheidung der
Synchronisa-  5o  Zahl glelch I odor mehr) des P-Bit-Obertra- tion des
Obertragungsrahmens, das in don Ober-   gungsrahmens vorbestimmter Lange
errichtet tragungtrahmen elngefigt ist.                     wird; einen
Sub-Mehrfachrahmen-impulserzeugungs- 13. Datbnmultiplex-Stbuersystem fir
sine Multiplex-  abschnitt (1109; 1408; 2407) zur Erzeugung von
Steuerschaltung von gemultiplexten Datenrah-  ss
Sub-Mehrfachrahmenimpulsen durch Teilen der men mit einem
Obertragungsrahmen einer vor-      K-Rahmen des vom Mehrfachrahmen-Synchro-
bestimmben LAnge von P Bits, wobei eine Fre-
nisationserfassungsabtchnitt erfalten Mohr- quenz
fachrahmens; 22    43                 EP 0 268 792 B1                 44
1 1111111 liii till ll'l '' ! eonen geschwindigkeitswandelnden Puffer
(1115;    trams pour discriminer la synchronisation de la 2403), der einen
Doppelpuffer aufwelst zur Aus-   multitrame de maniere & obtenir Is plus
petit 



gabs von Anschlugschnittstellendaten, In dem      commun multiple et
multiplexage A la trams de sin Lose- und Schrelbbetrieb abwechselnd auf
transmission et der Grundlage der vom Sub-Mehrfachrahmen-   6
production d'un code de synchronisation de tra- Impulsereinen
Anschlugschnittstellen-Taktsi-    me pour discriminer la synchronisation de
ladite gnal-Erzeugungsabschnitt (1115; 2406) zur Er-     trame de
transmission et multiplexage a la trame zeugung sines Taktsignals ffir sine
Ansohlu&-     de transmission. schnittstelle, um die
Anschluilechnittstellenda- ten abzutasten, die zur Zeat des Umschaiten des
10  2. Procd& salon la revendication 1, dans lequei la Lose- und
Schreibbetriebes der geschwindig-       valour de k eat etablie A 320 bits
x M (M est un keitswandeinden Puffer ausgegeben werden.         nombre
entier de 1 ou davantage), la valour de fF eat 6tabli a 200 x N/M [Hz], la
coresrpondance avec les donnees numeriques ayant une cadence Revendlcations
15      de donn6es de 1200 bps x L(Lest un nombre on- tier de I ou
davantage) est realisee, et une struc- I. Procede pour multiplexer et
transmettre des       ture de 30 multitrames est realisee afin d'effec-
trains de donn6es numeriques ayant chacun une     tuer la correspondance
sur une base unitaire de cadence de donn6es predeterminee en reallsant
2,3 et 5 trames pourune cadence de donn6es de un trams de transmission de
longueur predeter-  20  32 kbps x L (L eat un nombre entier de I ou da-
minee de k bits (k etant un nombre ontier de I ou  vantage). davantage) par
rapport A une ligne ayant uno ca- dence de transmission de 84 kbps x N (N
eat un  3. Proc6d6 seoin la revendication I ou 2, dans le- nombre entier de
I ou davantage), ledit procied   quoe un codage de correction d'erreur est
effec- 6tant caract6ris6 par les Mtapes sulvantes:  25   tue sur une bass
unitaire de trams de transmis- selection d'une valour de k de tello sorte
qu'une  sion en utilisant un code BCH compacte (319, frequence
301) pour la trame de transmission ayant la Ion- f = 64 ikbps] x N [HZ]
gueur de 320 bits x M, et apres avoir effectue (1F~   k [bits]
l'imbricatlon de phase M (M eat un nombre entier de ladite trame de
transmission de longueur pri-  30  de 1 ou davantage), M bits sont ajoutes
en tent d~terminA. est un nombre entier, ledit nombre     quo code de
synchronisation de trams de trans- entier 6tant le nombre entier qui pormet
au rap-  mission, afin de r6aliser la trame de transmis- port de ladito fk
A la cadence de donn6es de cha-  sion. cun desdits trains de donn6es d'etre
un nombre entier pour autant desdites cadences de donness  35  4. Procede
salon la revendicatbon 1, dans lequel quo possible, at multiplexage
desdites donn6es    dans le cas de donnees de codage vocal A mul-
numeriques en fournissantun intervalledetemps    tiplexage, une
synchronisation de trame des don- de Iongueur fbe dans la trame de
transmission     neas de codage vocal est mise en coincidence pour la
cadence de donn6ee de telle sorts quo le  avec un 6l6ment de d6llmitation
desdits a trames rapport entre ladite fF et cette cadence de don-  40  de
transmission et les donnees de codage vocal nees est un nombre entier;
sont multiplexess, afin d'etablir la synchronisa- obtention d'une valour de
a (a eat un nombre en-  tion de trame des donn6es de codage vocal. tier de
I ou davantage) de tells sorte quo la valeur de a x fF eat superieure A la
cadence de donnees  5. Procede selon la revendication 4, dans lequel et de
tolls sorts que le rapport de a x fF A cette  45  dans le cas d'applicatlon
d'une activation vocals cadence de donnees eat un nombre entier;
(VA) surune bass unitalre de trame desdites don- etablissement du plus
petit commun multiple de    nees de codage vocal, I'etat de ladite VA est
dis- diverses valours de a correspondant aux caden-    crimine en
contrdlant sT la configuration binairs ces de donn6eas de tells sorto quo
lea rapports de  dudit code de synchronisation multitrame est in- fF A ces
cadences de donn6es no sont pas des  5o  versee ou non. nombres entiers
dans le nombre de trames de transmission inclus dans un multitrame;
6. Proc6de solon l'une de la revendicatlon 1 A la re- fourniture d'un
intervalle de temps de longueur   vendication 5, danslequol
pour6tablirlasynchro- fixe dans la trams de transmission, et multiplexa-
nisation multitrame de maniere A obtenir le plus go desdites donnees
numeriques on effectuant  S5  petit commun multiple des vaieurs dudit a,
une un bourrage de bits surune base unitaire de a tra-  configuration
binaire d'une longueur binaire fixe mes de transmission;
j a est un nombre ontier de I ou davantage de ma- production d'un code de
synchronisation multi-    niere a satisfaire A la relation j :5 "au plus
petit 23    45                 EP 0 268 792 B1                46
L IIIHi l 11H  s commun multiple de a") ost pre-otablie, ladite   tage).
configuration binaire eat multiplexhe bit par bit 



aux en-fAtes des j premieres trames d'une multi-  10. Procede de commands
de d6multiplexage de trams (j trames de transmission de t~te) des bits
donnees multiplexoes dans lequel une tramo de de synchronisation
multitrames, ot un bit tixe de   5  transmission ayant une longueur
predtebrminee *0" ou '1 est multiplexe aux autres trames de   de P bits de
tolls sorts qu'une frequenco transmission, af In de discriminer la
synchronisa-         f_ 64 [kbps] x N tion multitrame.
P [bits] de la trame de transmission de longueur prede- 7. Procede selon
l'une de la revendication I a la re-  10  forminee eat un nombro entbir A
une cadence de vendication 6, dans loquel la tram. de transmis-
transmission de 64 kbpsx N (N eat un nombre on- sion de longuour
predbbermin6e, une pluralite de  tier de I ou davantage) eat dotectee en
etablis- types de formats deotrame ayantdifferents en-te-  sant la
synchronisation de trame, et la trame de tea sont prepares, lesdits formats
de trame sont  transmission de longueur prhdetorminie d~toc- selectionnes
et multiplexes en fonction de lordre  16    tMe est demultiplexie et
deiivree sous la forme de des donn6es ayant une prioriti elevee, ot le type
donn6es independanbes, ledit procede 6tant ca- dudit format de trame eat
discrimine par l'infor-  racterise par les etapes sulvantes: mation
d'en-tte multiplexhe dane ladift frame de  dhtection d'une multitrame en
etablissant une transmission.
synchronisation par rapport a chaque trame par- 20      ml la trame de
transmission de longuour prede- 8. Proced de commando de multiplexage de
don-        berminee de P bits x K (K eat un nombre entier de nees pour un
circuit de commands de multiplexa-  I ou davantage); go de trames de
donn6es multiplexees ayant une   production d'impulsions de
sous-multitrames en trame de transmission d'une longueur predeter-
divisant les K trames de Ia multitrame detectes; minee de P bits de tello
sorta qu'une frequence   25  commutation alternative des modes de lecture
et f 64 lkbps]x N Hz                      d'ecriture d'un tampon do
conversion de cadence fF =  ~bp [bits]                       sur la base
des impulslons de sous-multitrames de la trame de transmission de la
longueur pr6-  produites; et determinee eat un nombre antier dans une ligne
production d'un signal d'horloge pour l'interface ayant une cadence de
transmission de 64 kbps x   30  de terminal A t'instant de la commutation
des mo- N (N est un nombre antler de I ou davantage), le-  des de lecture
et d'ecriture desdits tampons de dit procede etant caracterise par les
6tapes sui-  conversion de cadence et 6chantillonnage des vantes:
donn6es de sortie sur la base du signal d'horloge production de multitrames
chacune d'eles         produit. comportant une trame de transmission de
Ion-  36 gueur predtebrmines de P bits x K, K etant un  11. Procede selon
la revendication 10, dana lequel nombre entier;
une valeur de laditb longueur P de la trame de production d'impulsions de
sous-multitrames      transmission de longueur predfetrmin6e eat eta- pour
diviser en outre lesdies K trames desdits si-  bile A 320 bits x M (M est
un nombre antler de i gnaux multitrames produits on sous-multi-  40    ou
davantage). trames; commutation alternative de tampons doubles    12.
Systeme de transmission A multiplexage de don- pour introduire des donnees
d'interface de fermi-  nees pour multiplexer et transmettre des trains nal
par lesdites impulsions de sous-multitrames;  de donness numeriques ayant
chacun une ca- at                                       45      dence de
donnees predetemminee en realisant synchronisation de phase d'un element de
deli-   une trame de transmission de longueur pred~ter- milation des
sous-multitrames et horloges pour   minee de k bits (k est un nombre entier
de I ou l'intbrface de terminal par lesditbs impulsions de  davantage) par
rapport A une ligne ayant une ca- sous-multitrames; grace A quo! la
production des  dence de transmission de 64 kbps x N (N eat un bits de
synchronisation multitrames dans la tra-   o  nombre entierde 1 ou
davantage), caracterise en me de transmission et le multiplexage des don-
ce quo le systeme de transmission A multiplexa- nees sont traites de
manibre integree par un soul  ge de donnees comporti: procede de
multiplexage.                         un generateur d'horloge (823) pour
etablir une valeur de k, ob une frequence 9. Procdh selon la revendication
8 dana lequel une  ss        f _ 64 kbps] x N Hz] valeur de P de la
longuour de la trame de trans-                  k [bits] mission ayant la
longueur fixe eat etablie A 320  de ladite trame do transmission de
longueur prh- bits x M (M est un nombre entler de I ou davan-  d~ferminee
est un nombre entier, ledit nombre 24    47                 EP 0 268 792 B1
48     C    L   M   S ontier 6tant lo nombre entier qui permot au rap-  une
section (818,823; 1803) de production d'im- port de ladite fF A la cadence
de donnees de cha-  pulsions de trame pour produire des impulsions 



cun desdits trains de donn6es d'etre un nombre    de sous-multitrame afin
de diviser on outre les- ontier pour autant desdites cadences de donnees
dites K trames des signaux multitrames qui sont que possible; un
multiplexeur de donnees (808,   5  dhlivrhs par ladito section de
production de mul- 811; 1800) fournissant un intorvalle de tomps de
titrames en sous-multitrames; des tampons dou- longueurfixe dans la trams
de transmission pour   bles (806; 1800) qul sont commut6s alternative- la
cadence de donn6es, oO Is rapport entre ladite  ment par lesdites
impulsions  de  sous- fF etcette cadence de donn6es est un nombre en-
multitrames pour Introduire des donn6es d'intor- tier, et pour multiplexer
lesdites donn6es num6ri-  la  face de terminal; et ques; un dispositif de
commando (811; 1801) de    une section de production de signaux d'horloge
multiplexage de donn6es pourfournirun Interval-   d'interfacede terminal
poursynchroniseren phase lo de temps de longueur fixe dans la trame de
un 6l6mentdo delimitatbon dessous-multitrames et transmission;
des horloges pour l'interface de terminal par lesdi- un tampon de
conversion de cadence (806; 1800)  15  es impulsions de sous-multitrames.
pour offectuer un bourrage de bits sur une baso unitalre de a (a eat un
nombre entier de 1 ou da-  14 Systeme de commando de dhmultiplexage de
vantage) trames de transmission, et pour multi-   donnees multiplexees dans
loquol une tramo de plexerlesdites donnees numeriques, oO la valeur
transmission ayant une longueur pr6d6termin6e de a x fF eat superieure A la
cadence de donn6es   20  de P bits, ob une frequence et le rapportde ax fFa
cotbA cadence de donnees             f = 64 [kbps]x N [Z eat un nombre
ontier, et pour 6tablir le plus petit                P [bits] commun
multiple de diverses valours de a          de latramed transmission
dolonguurpredeter- correspondantauxcadencesdodonn6esdeotale          minee
eat un nombre entier A une cadence de sorta quo les rapports de fF A ces
cadences de   25  transmission de 64 kbps x N (N eat un nombre en- donn6es
ne sont pas des nombres antlers dans      tlerde I ou davantage),
estd6tecteo en 6tablissant le nombre de trames de transmission incluses
unesynchronisation de trams, etla trame de trans- dans uno multitrame;
mission de longuour pr6detormin6o d~tect6o eat un gen6rateur (804; 1804) de
code de synchroni-   dimultlplex6 etd6livreesous la forms de donn6es sation
multitrame pour produire un bit de syn-  30  independantes, caractlris6 on
ce que le systeme chronisation multitrame afin de discrimIner la    de
commando de demultiplexage comportc: synchronisation de la multitrame de
maniere a     une section (1109; 2402) de d~tection de syn- obtenir le plus
petit commun multiple, qui eat in-  chronisation multitrame pour d6tecter
une multi- sbr6 dans la trame de transmission;               trame on
6tablissant une synchronisation par etun g6nerateur (818; 1803) de code de
synchro-  35  rapporta chacune des K trames (Kest un nombre nisation
detrams pour produire un bit de synchro-  entier de I ou davantage) de la
trams de trans- nisation de tram  atfin de discriminer la synchro-  mission
de longuour pr6d6terminee de P bits; nisation de ladite trame de
transmission, qui eat  une section (1109, 1406; 2407) de production Insere
dans la trame de transmission.             d'impulsions de sous-multitrames
pour produire 40      des impulsions de sous-multitrames en dnivsant les 1.
Systbme de commando de multiplexage de don-       K trames de la multitrame
dbtectee par ladite seo- n6es pour un circuit de commando de multiplexa-
tion de d6tection de synchronisation multitrame; ge de trames de donnees
multiplexios ayant une    un tampon de conversion de cadence (1115; trame
de transmission d'une longueur pr6d6ter-    2403) comprenant un tampon
double pour dill- minie de P bits, ob une frequence         45      vrer
des donneos d'lnterface de terminal dans le- f = 64 [kbps] x N H
quel les modes de lecture et d'ecriture sont alter- fF    P [bits]
[Hl]nativement commutis sur la base des impulsions de la trame de
transmission de la longueur pre-   de sous-multitrames produltes par ladite
section determinee eat un nombre antier dans une ligne    de production
d'impulsions de sous-multitrames; ayant une cadence de transmission de 64
kbps x   so  et N(Nestunnombreentierdeloudavantage),ca-           une
section (1115; 2406) de production de si- racterIse en ce quo le systeme de
commando de     gnaux d'horloge d'lnterface de terminal pour pro-
multiplexage de donnees comportb:                 duire un signal d'horloge
pour l'interface de ter- une section (804; 1805) de production de multi-
minal aOin d'6chantillonner lea donnees d'interfa- tramo pour produire des
multitrames chacune  5s   ce de terminal qul sont dhlivries A l'instant de
la d'elles comportant une trame de transmission de   commutation des modes
de lecture et d'ecriture longueur pridtesrminne de P bits x K ob K eat un
desdits tampons de conversion de cadence. nombre entler; 25    


