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over, the M sets of N memory circuits allocated to a respective one out of
a plurality of M output The present invention relates to a communica-
circuits are coupled thereto through M data read tion switching element
with a plurality of input  busses so that the reading of the memory
circuits circuits, a plurality of output circuits, at least one   5   in
each of the M sets of N has to be performed in set of memory circuits
allocated to respective ones  succession. of said output circuits and at
least one control      Another characteristic feature of the present
circuit with a data write bus to which data outputs  communication
switching element is that the mem- of said input circuits as well as data
inputs of said  ory circuits of said set have a common write signal set of
memory circuits are coupled, said set of  10  input as well as a common
read signal input. memory circuits having data outputs coupled to
Still another characteristic feature of the said output circuits.
present communication switching element is that Such a communication
switching element is      said input circuits are each coupled to said data
already described in the international patent ap-  bus via a data buffer
means and are able to store plication No PCT/EP88/00212. This known switch
15  groups of data in said data buffer means in a element includes a
plurality of sets of memory    staggered fashion, each group being stored
during circuits, the data inputs and outputs of each set of  a first time
interval, said data buffer means being memory circuits being connected to a
common       able to put their respective groups of data succes- output on
the data write bus and to the output or  sively on said data bus during a
second time transmitter circuits through a data read bus respec-  20
interval which differs from the first time interval by tively. The input or
receiver circuits are moreover  a third time interval and that the
switching element coupled to a read and write control circuit which is
further includes a clock circuit providing write and provided in common for
all the memory circuits    read signals  making said write and read signal
and which is coupled to these memory circuits     inputs of said memory
circuits operative during through an address bus. As a consequence only  25
said second and third time intervals respectively. one memory circuit of a
set may be selected at a     Yet another characteristic feature of the
present time to enter data from a receiver circuit or to  communication
switching element is that said output data to the allocated output or
transmitter  memory circuits are Random Access Memories of circuits This
means that the same data cannot be  the single port type. written in two or
more transmitter circuits, as may   30  Random Access Memories (RAMs) are
pre- be for instance required when a point-to-multipoint  ferred over
FIFO's because the latter introduce connection has to be established. Also
because the  relatively large delays. On the other hand, RAMs of reading
operation of the various memory circuits  the single port type have the
advantage, when has to be performed in succession for these cir-
integrated on a chip, of occupying less surface cuits this operation is
relatively time consuming.  35  than RAMs of the dual port type and are
therefore An object of the present invention is to provide  also less
expensive. a communication switching element of the above       The above
mentioned and other objects and type, but which does not present these
drawbacks.  features of the invention will become more appar- According to
the invention this object is      ent and the invention itself will be best
understood achieved due to the fact that said data inputs and   40  by
referring to the following description of an em- outputs of said set of
memory circuits are individ-  bodiment taken in conjunction with the
accompany- ually coupled to said data write bus and to said  ing drawings
wherein: respective output circuits.                         Fig. 1
represents a communication switching Data may thus be simultaneously
written in two   element SE according to the invention; or more memory
circuits by a same writing opera-  45  Fig. 2 shows a first embodiment of
the data tion and data may be transferred to the associated  buffer DB0101
of Fig. 1; output circuits by a same reading operation.        Fig. 3
represents pulse waveforms illustrating In a paper presented at the
International Sym-   the operation of the data buffer DB0101 of Fig. posium
on Subscriber Loops and Services, Boston,    2; September 11-16, 1988, and
entitled "A flexible  so  Fig. 4 shows a second embodiment of the data
customer premises network concept based on ATM      buffer DB0101 of Fig.
1; principles", B. Pauwels has envisaged an Asyn-      Fig. 5 represents
pulse waveforms illustrating chronous Transfer Mode ttwo-coordinate
switching    the operation of the data buffer of Fig. 4; element wherein
the data inputs of each of a plural-  Fig. 6 shows the random  access
memory ity of N sets of M memory circuits are coupled to a   55  RAM0101 of
Fig. 1 in more detail; respective one of a plurality of N data write
busses.  Fig. 7 represents pulse waveforms illustrating However, the N
input or receiver circuits are only  the operation of the memory RAM0101 of
Fig. 1; coupled to respective ones of these busses. More- 2    
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write pointer WP of Fig. 7 in  D1601/1608 of these receiver circuits are
individ- more detail.                                    ually connected to
the inputs of the data buffers The communication switching element SE
DB01 01/0108 to DB1 601/1608 respectively. shown in Fig. 1 forms part of a
communication         Each of the address buffers has a 17-wire switching
network wherein a plurality of such ele-   5   address output and the
outputs of the address ments are interconnected in a modular way. The
buffers of a same central memory circuit are con- switching element SE is
able to switch fixed length  nected to the 17-wire address bus allocated to
this packets or cells of digital signals transmitted ac-  memory circuit.
Likewise, each of the data buffers cording to Asynchronous Transfer Mode
(ATM)        has a 36-wire data output and the outputs of the techniques,
also called Asynchronous Time Divi-  10  data buffers of a same central
memory circuit are sion (ATD) techniques, from a plurality of 16 signal
connected to the 36-wire data bus allocated to this inputs R01 to R16 to a
plurality of signal outputs  memory circuits. For instance, the outputs of
the T01 to T17. Each cell comprises for instance 36    address and data
buffers of CMC01 and CMC08 bytes of which 4 bytes are used as a header and
of  are connected to the address busses AB01 and which the 32 remaining
bytes are data.        15  AB08 and to the data busses DB01 and DB08 The
switching element SE includes 16 receiver  respectively. circuits RC01/16,
17 transmitter circuits TC01/17, 8  Each of the 17 RAMs RAM0101/1701 to
control or central memory circuits CMC01/08, a     RAM0108/1708 of the
central memory circuits switch element control circuit SEC and a clock
CMC01 to CMC08 has a single wire address input circuit CLC. These circuits
of which only CLC,  20  which is individually connected to a respective one
SEC, RC01, RC16, TC01, TC16, TC17, CMC01 and       of the 17 wires of the
associated address bus, and CMC08 are shown are interconnected as indicated
has moreover a 36-wire data input which is con- and as will become clear
from the following.       nected to the associated data bus. For instance,
The receiver circuits RC01/16 are substantially,  the address inputs of the
RAMs RAM0101 to but not completely, of the type described in the   25
RAM1701 included in CMC01 are connected to international patent application
No PCT/EP88/00273  respective wires of the 17-wire address bus AB01
relating to the above mentioned two-coordinate    and the data inputs of
these RAMs are all cor- switching element and each have a respective sin-
rected in parallel to the 36-wire data bus DB01. gle wire data input
R01/16, a respective single wire  Each of the RAMs also has a 36-wire
output which address output A01/16 and a respective 8-wire data  30  is
connected to the 36-wire input of the associated output D01/16 of which the
constituent wires are   multiplexer having a single wire output. All the
indicated by D0101 to D0108/D1601 to D1608 re-     RAMs of the switching
element SE moreover have spectively. Each receiver circuit further has an
ad-  a common write signal input W and a common ditional data input
connected to a selection bus SB  read signal input R. The outputs of the
sets of 8 and two clock inputs CL1 and CL2 which are com-   35
multiplexers DMUX0101/0108 to DMUX 1701/1708 mon for all the receiver
circuits. Supposing that  are connected to the 8 inputs of the transmitter
data at 600 Megabits/sec are supplied to RC01/16  circuits TC01 to TC17
respectively. the clock signal CL1 has a byte frequency of 600/8    These
transmitter circuits TC01 to TC17 have or 75 MHz, whilst the clock signal
CL2 has a cell  signal outputs T01 to T17 respectively. T01 to T16
frequency equal to 600/288 MHz since each cell  40  are connected to a
further switching element (not contains 36 bytes or 288 bits.
shown), whilst T17 is connected to the switch ele- Each of the central
memory circuits CMC01 to   ment control circuit SEC and from there to a
data CMC08 includes 16 address buffers AB0101/1601     input of each of the
receiver circuits R101 to RC16 to AB0108/1608 assigned to the receiver
circuits   through the selection bus SB, in the way described RC01 to RC16
respectively, 16 data buffers  45  in the international PCT patent
application No DB0101/1601 to DB0108/1608 also allocated to
PCT/EP88/00482. these receiver circuits, 17 single port Random Ac-
Finally, the clock circuit-CLC in response to the ces Memories (or RAMs)
RAM  0101/1701 to          clock signals CL1  and CL2 being applied to it
RAM0108/1708 allocated to the transmitter circuits  provides the following
output signals shown in Figs. TC01  to  TC17  respectively, 17
multiplexers  so  3, 5 and 7: MUX0101/1701 to MUX 0108/1708 associated to
- a clock signal CL3 (Figs. 3, 5) which has a these RAMs, a 17-wire address
bus AB01 to AB08         frequency of 37.5 MHz, i.e. half the frequency and
a 36-wire data bus DB01 to DBO8.                   of CL1, and a period T3;
The 16 address outputs A01 to A16 of the          - staggered clock signals
CSO1 to CS18 (Figs. respective receiver circuits RC01 to RC16 are con-  55
3, 5) which have each a frequency equal to nected to the parallel connected
inputs of sets of 8   18 times that of CL3 and include each a address
buffers AB0101/0108 to AB1601/1608 re-         negatively directed pulse
also called CS01/18 spectively and the data outputs D0101/0108 to
having a duration equal to T3; 3    
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signals W and P (Fig. 7). W    shown in detail in Fig. 6. This single port
RAM has comprises a plurality of negatively directed  an address input
AB01, a write signal input W, a pulses occurring during CS01/16, whilst R
read signal input R and a data output MUX0101 comprise a negatively
directed pulse occur-  and includes a memory MEM, a write pointer WP, ring
during CS17. The write and read signals   5   a read pointer RP, a
comparator COMP, a mul- W and R are applied to the like named inputs
tiplexer MUX, a register REG, a tristate buffer TB of the RAMs.
and gating circuits G01 and GC2. The 36-wire data Because all the data
buffers are identical only  input DB01 is connected to the 36-wire data in-
one of them, i.e. DB0101, is shown in detail in Fig.  put/output DIO of the
memory MEM as well as to 2. This data buffer circuit DB0101 includes 4 D-
10  the 36-wire input of the register REG whose 36- flipflops DF1 to DF4,
38 latch circuits L01 to L38,  wire output constitutes the output MUX0101
of the and 36 tristate buffers TB37/38/03/04/ ... /35/36. The  buffer. The
write and read pointers WP and RP data input D0101 of the buffer DB0101 is
con-     have 6-wire address outputs which are corrected to nected to the
D-input of DF1 whose data output Q1  corresponding inputs of the
multiplexer MUX is connected to the D-input of DF2 and DF3 re-  15  whose
6-wire output is connected to the address spectively. The data output Q2 of
DF2 is connected  input Al of the memory MEM. The address outputs to the
D-input of DF4. The data outputs Q3 and Q4  of WP and RP are also connected
to the compara- of DF3 and DF4 are connected to the data inputs  tor COMP
having "full" and "empty" outputs F and of the latch circuits L02/04/ ...
/36 and L01/03/.../35  E which are activated when the memory is full and
respectively and the data outputs of L01 and L02  20  empty respectively
and which control the gating are connected to the data inputs of L37 and
L38      circuits GC1 and GC2 respectively. Other inputs of respectively.
The data outputs L37, L38, L03, L04,  GC1 are W  and AB01 and the output of
GC1 L35, L36 of the latch circuits are. corrected to  controls the tristate
buffer TB as well as the write the inputs of the respective three-state
buffers  pointer WP and the comparator COMP. Another TB37; TB38; TB03;
TB04; ...; TB35; TB36 whose  25  input of GC2 is R and the output of GC2
controls outputs M37/38/03/ ... 35/36 constitute the 36-wire  the register
REG, the multiplexer MUX, the read output of the buffer DB0101. The clock
inputs of  pointer RP and the comparator COMP. The output DF1/2, DF3/4,
L01/02, L037/38/03/04 ...... L35/36 are  signals GC1 and GC2 provided by
these gating controlled by the clock signals CL1, CL3, CS01,   circuits may
be represented by the Boolean func- CS02, ..., CS18 respectively, whilst
all the tristate  30  tions (1) and (2) given at the end of the description
buffers are controlled by CS01.                   and wherein AB'01 is the
complement of AB01. It should be noted that the tristate buffers of   The
write and read pointers of Fig. 6 are the other data buffers DB0201 to
DB1601 of the    closed loop shift registers of the type shown in Fig.
central memory circuit CMC01 are likewise con-    8. The latter figure more
particularly represents the trolled by the clock signals CS02 to CS16
respec-  35  write pointer WP in more detail. This write pointer tively. In
general, the buffers DB0101/0108 to    comprises a closed loop shift
register with 6 stages DB1601/1608 are controlled by the clock signals
DA1 to DA6 each constituted by a D-flipflop. The CS01 to CS16 respectively.
data outputs A1/5 of these flipflops DA1/5 are con- Another embodiment of
the data buffer          nected to the data inputs of DA2/6 through first
DSB0101 is represented in Fig. 3. It includes two   40  inputs of AND-gates
GA2/6 and the outputs A1/6 D-flipflops DF1 and DF2 and 35 latch circuits
101  are also connected to a gating circuit GC whose to L35. The data input
D0101 of the buffer DB0101  output is directly connected to a first input
of an is connected to the D-input of DF1 whose data     OR-gate OR and via
an inverter INV to the second output Q1 is connected to the data inputs of
DF2  inputs of the AND-gates GA2/6. The data outputs and L35. The data
outputs Q3 and Q4 of DF2 and   45  A5 and A6 are connected to the second
input of L35 are connected to the data inputs of the latch  the OR-gate OR
through an exclusive OR-gate. The circuits L01/03/ ... /33 and
L02/04/.../34 respectively.  gating circuit GC provides at its output a
control The data outputs L01, L02, ... L33, L34, Q3, Q4 of  signal GC which
may be represented by the Bool- these circuits L01/35 and DF2 are connected
to the  ean function (3) given at the end of the description inputs of
respective three-state buffers (not shown)  50  and wherein A'1/6 are the
complements of Al/B. in a similar way as in Fig. 2 and the outputs of  The
clock inputs of the stages DA1/6 are con- these tristate buffers constitute
the 36-wire output  nected to a common write signal input W. M0101 of the
buffer DB00101. The clock input of      When the outputs of A1/6 are on 0
the output DF1; DF2/L35; L01/02; ... and L33/34 are controlled  of the
gating circuit GC is activated, as a con- by the clock signals CL1, CL3,
CS01, ... , CS17  55  sequence of which the stage DA1 is brought in the
respectively.                                     1-condition through the
OR-gate OR. Each time the Because all the random  access memories
write signal W is then activated the closed loop RAMs are alike only one of
them, i.e. RAM0101, is  shift register is stepped through one of 52 succes-
4    
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reaching the last position    the cells supplied to RC01/16 are
successively wherein the signals A'1, A2 A'3, A4, A'5 and A6    applied to
the data buffer circuits DB0101/1601 at are all activated the output of GC
is also activated,  the byte clock rate CL1 = 75 MHz and in a stag- as a
consequence of which the register is brought  gered fashion, with a
staggering delay equal to a back in its initial condition.
5   period T3. In a similar way the groups of address The above described
switching element SE      bits generated by RC01/16 are successively ap-
operates as follows, when it is for instance as-   plied to the address
buffer circuits ABO101/1601 at sumed that data cells of 288 bits or 36
bytes are  the rate of the clock CL3 = 37.5 MHz and also in a supplied to
the signal inputs R01/16 of the receiver  staggered way. Thus each data bit
stream supplied circuits RC01/16 at a bit clock rate of 600 MHz. In  10  to
a memory circuit is accompanied by a cor- these receiver circuits the
processing of the cells is  responding address bit stream. For instance,
the performed in a staggered way with a staggering     data bit stream
applied to DB0101 is accompanied delay equal to the period T3 of CL3.
by the address bit stream supplied to AB0101 and In a way similar to that
described in the above  the same is true for DB1 601 and AB1601.
international patent application No PCT/EP88/00273   15  The staggered data
bit streams applied to each of the receiver circuits RC01/16 successively
DB0101/1601  and the staggered  address bit provides on its 8-wire data
output D01/16 the 36   streams applied to AB0101/1601 are entered there-
bytes of an applied data cell at the byte clock    in and then applied in a
staggered fashion to the frequency CL1 = 75 MHz. This means that the
data bus DB01 and to the address bus AB01 first, second, ..., eighth bits
of the 36 data bytes of  20  respectively. This is described hereinafter
for the the cells applied to RC01/16 successively appear   address buffer
AB0101 and for the data buffer on the respective wires D0101, ...,
D0108/D1601,   DB0101 of Fig. 2. D1608 of the outputs D01/D16. And due to
the        In the address buffer AB0101 a series to par- staggered
operation  of the  receiver circuits    allel conversion is performed so
that the group of RC01/16 homologous bits of the cells applied to  25  17
address bits associated to the data bits of a cell them are successively
generated on homologous      appear at the 17-wire output of this buffer
and output wires with a staggering delay equal to T3.  therefore also on
the address bus AB01. As a For instance, in the receiver circuit RC01 the
group  consequence one or more of the address wires of first bits, called
B01, B02, ... , B36 of the 36  connecting  the  bus  AB01  to  the  RAMs
bytes of each cell applied thereat are successively  30   RAM0101/1701 are
activated. generated on the output wire D01 01. And the group     In the
data buffer DB0101 of Fig. 2 the data of first bits of the 36 bytes of each
cell applied to  bitstream D0101 comprising the data bits B01 to RC16 are
successively generated on the output      B36 of each cell supplied to the
buffer is pro- wire D1601 a time interval equal to 15 staggering  cessed in
the way shown in Figs. 2 and 3 to which delays T3 after the generation of
B101, B02, ..., B36   35  reference is made. by RC01, as shown in Fig. 3.
Under the control of the byte clock CL1 this The 17 address bits defining
the one or more    data bit stream is entered in the flipflops DF1 and
transmitter circuits TC01/17 to which a cell re-   DF2 and appears at the
outputs Q1 and Q2 thereof ceived in a receiver circuit RC01/16 has to be
with a delay equal to T1 and T3 respectively, T1 transmitted, successively
appear on the single ad-  40  being the period of CL1. These two mutually
de- dress output A01/16 of this receiver circuit RC01/16  layed data
bitstreams are then sampled into the at the clock frequency CL3 i.e. with a
period T3.  flipflops DF3 and DF5, which constitute sampling This is
slightly different from what is described in  means, under the control of
the slower clock CL3 the last mentioned PCT patent application where    so
that two sampled data bitstreams comprising the address bits are provided
in parallel. Again due   45  the data bits B02, B04, ..., and B01, B03, ...
each to the staggered operation of the receiver circuits,  having a
duration T3 appear on the outputs Q3 and homologous address bits are
successively gen-      Q4 of DF3 and DF4 respectively. Finally, under the
erated on the outputs A01/16 with a staggering     control of clock pulses
CS01 to CS18 the pairs of delay equal to a period T3.
bits B01, B02; ... ; B35, B36 are successively In the same way as described
in the above   50  latched in the pairs of latch circuits LO1, L02; ;
mentioned  international patent application  no.   L35, L36 respectively,
and under the control of PCT/EP88/00212 the bytes of each cell processed
CS02 the bits B01 and B02 are latched in the latch by RC01/16 are split up
in 8 bits and these are    circuits L37 and L38. In other words the 38 sam-
applied to respective ones of the 8 control or     pled bits B01/02/03/04;
B05/B06; ... ; B37/38 are central memory circuits.                      55
latched  in  the  respective  latch  registers When only considering the
central memory cir-   L37/38/03/04; L05/06;...; L37/L38 by the clock sig-
cuit CMC01 it follows from the above and from Fig.  nals CS02; CS03; ... ;
CS18 respectively. This 1 that the group of first data bits of the 36 bytes
of  means that all these 38 bits are available on the 5    
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the clock signal CS01 follow-  of LO1/ ..../L34 to the above mentioned
tristate buffer ing CS18. This is the reason why these outputs are
circuits. connected to the outputs M37/38/03/04/ ... /35/36 of  The data
put on the last mentioned data bus the  buffer DB0101  through  tristate
buffers    DB01 in the way described above may be written TB37/38/03/04/
... /35/36 controlled by CS01. Indeed,   5   in one or more of the
associated RAMs depending this way the output data, called M101 , available
on the condition of the output GC1 of the gating in DB0101 is put on the
bus DBO1 during CS01.     circuit GC1, i.e. of the write input W, the
address The necessity to provide the use of the addi-  input AB01 and the
"full" output F of the compara- tional latch circuits L37 and L38 appears
from Fig.  tor COMP. Conversely data stored in maximum 16 3 where the
portions marked NS represent time   10  data buffers may be successively
written in each intervals during which the information is not very  RAM,
also depending on the condition of the output stable. Without L37 and L38
the information would  of GC1. never be fully stable during CS01 to CS18,
but by    For instance, when W. AB01 and F are as providing L37 and L38 the
data called M0101 avail-  shown in Fig. 7 then the output signal GC1 has
two able during CS01 becomes stable and may there-  15  negatively directed
write pulses 01 and 16. By fore be outputted on the data bus DB01 by CS01.
each of these pulses the data M0101 and M1601 Likewise the data called
M0201 (Fig. 7) to     then present on the data input DB01 are applied to
M1601 (not shown) available in the data buffers  the data input/output DIO
of the memory MEM via DB0201 to DB1601 of the central memory circuit    TB
and are written therein at the address then CMC01 is put on the data bus
DB01 by the clock  20  applied to the address input Al of this memory via
signals CS01 to CS16 (not shown) respectively.   the multiplexer MUX. The
address provided by WP In general, the data available in the data buffers
and not that provided by RP is applied to Al DB01 01/1601 to DB01 08/1608
is put on the respec-  because the output of the gating circuit GC2 is tive
data busses DB01 to DB08 by the clock sig-   then activated. By the
trailing edges of each of the nals CS01 to CS16 respectively.
25  pulses 01 and 16 the write pointer WP is stepped In connection with
Fig. 2 it should be noted  and the comparator COMP is informed of the fact
that the buffer shown therein has a relatively low  that a writing
operation has taken place. This in- power consumption when compared with a
solution   formation is necessary when the comparator similar to the one
shown in the above mentioned   COMP detects that WP and RP are in the same
international patent application No PCT/EP88/00212   30  position and has
to decide whether this corre- and which would comprise a 36-bit shift
register  sponds to a full or empty memory. Indeed, when in clocked by CL1
and connected to a parallel 36-bit  this case the last operation was a
write operation latch register. Indeed, instead of operating at the  the
memory MEM is full, whereas the contrary is frequency CL1, in the circuit
Fig. 2 only DF1/2   true if the last operation was a read operation.
operate at this frequency, whilst DF3/4 operate at  35  From the above
description of Fig. 2 it follows the lower frequency CL3 and the latch
circuits are  that in each data buffer data are stored under the controlled
by the lower frequency pulses CS01/18.  control of 18 clock signals CS01 to
CS18, and data Moreover, the same control pulses CL1, CL3 and    stored in
the 16 buffers associated to a same data CS01/18 are used to control all
the buffer circuits.  bus are successively put on this data bus under The
operation of the data buffer DB0101 shown   40  the control of 16 clock
signals CS01 to CS16 and in Fig. 4 is slightly different but very similar
to that  may then be successively written in one or more just described for
DB0101 of Fig. 2. Indeed, as   RAMs. This means that a third time interval
equal follows from Fig. 5 the input data bit stream D0101  to 2T3 and
corresponding to the clock signals is entered in the flipflop DF1 under the
control of  CS17 and CS18 remains available to read data the byte clock CL1
and the bitstream thus gen-  45  from a RAM by means of a read signal R.
erated at the output Q1 of this flipflop is sampled in  More particularly
the data stored in the mem- DF2 and L35 under the control of the clock CL3.
ory MEM of the RAM, shown in Fig. 6, at the Thus two sampled data bit
streams Q3 and Q4       address provided by the read pointer RP may be
comprising the data bits B01/03/05, ... and       read depending on the
condition of the output GC2 B02/04/06 each having a duration T3 appear on
the   50  of the gating circuit GC2, i.e. of the read input R like named
outputs Q3 and Q4 of DF2 and L35       and of the "empty" input E of the
comparator respectively. Finally, under the control of the clock  COMP. For
instance, when R and E are shown in pulses CS01 to CS17 the pairs of bits
B01, B02; ...,  Fig. 7 then the output signal GC2 has a negatively B35, B36
are successively latched in the pairs of  directed read pulse during CS17.
By this pulse the latch circuits L01, L02; ... ; L33, L34 respectively.
55 data present in the memory MEM at the address Because DF2 and L35
respectively store the bits  then applied by the read pointer RP to the
address B35 and B36 after CS17 has elapsed their outputs  input Al of this
memory MEM via the multiplexer Q3 and Q4 are connected together with the
outputs  MUX are provided at the data input/output DIO of 6    
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register REG. By the           While the principles of the invention have
been trailing edge of this pulse the data read is then  described above in
connection with specific ap- entered in the register REG. From this
register and  paratus, it is to be clearly understood that this via the
ouput MUX0101 these data are applied to   description is made only be way
of example and the associated multiplexer MUX0101 which per-   5   not as a
limitation on the scope of the invention. forms a parallel-to-series
conversion of these data under the control of a 6-bit selection signal (not
Claims shown). The resultant series bitstream is applied to the associated
transmitter circuit TC01 and is com-  1. Communication switching element
with a plu- bined therein with the 7 other bitstreams applied   10  rality
of input circuits (RC01/16), a plurality of thereat from MUX0102 to MUX0108
and then gen-         output circuits (TC01/17), at least one set of erated
at the output T01.                             memory       circuits
(RAM0101/1701; It should be noted that when data are transmit-
RAM0101/1701) allocated to respective ones of ted to the transmitter
circuit TC17, they are pro-    said output circuits (TC01/17) and at least
one cessed in the control circuit SEC and applied to the   15  control
circuit (CMC01/08) with a data write selection bus SB to one of the
receiver circuits      bus (DB01/08) to which data outputs of said RC01/IC
in the way described in the above men-       input circuits (RC01/16) as
well as data inputs tioned    international    patent    application
of  said   set  of   memory   circuits PCT/EP88/00482.
(RAM0101/1701) are coupled, said set of Due to the fact that in each RAM
the writing   20  memory circuits having data outputs coupled and reading
operations are performed in sequence      to said output circuits
(TC01/17), characterized this RAM may be of the single port type instead of
in that said data inputs and outputs of said set being of the dual port
type. Te latter allows simulta-  of   memory   circuits  (RAM0101/1701;
neous reading and writing but on a chip it occupies   RAM0108/0708) are
individually coupled to a surface of about 1.6 times that occupied by a
25  said data write bus (DB01/08) and to said single port RAM and is
therefore more expensive.      respective output circuits (TC01/17).
Because the same write signals W as well as the same read signals R are
used by all the RAMs  2. Communication switching element according to of
the switching element SE the write and read        claim 1, characterized
in that said memory control of these RAMs is simple. Moreover, be-  30
circuits are random access memories of the cause the read data are the
simultaneously avail-     single port type. able on the outputs of these
RAMs all the demul- tiplexers connected to these outputs may be con-  3.
Communication switching element according to trolled by the same selection
signals.                claim 1, characterized in that each of said In
connection with the above described switch-  35  input circuits (RC01/16)
has a parallel data ing element SE, it may finally be noted that any
output (D01/16) the constituent wires of which loss of synchronisation of
the operation of the       are connected to respective ones of a plurality
RAMs, and more particularly of those processing       of said control
circuits (CMC01/08). the bits of a same cell, e.g. due to a non-perma- nent
failure of the pointers, will automatically be   40  4. Communication
switching element according to restored. Indeed, as the outgoing links
connected     claim 1, characterized in that the memory cir- to the outputs
T01/16 of the switching element SE     cuits (RAM0101/1701; RAM0108/1708)
of said are for instance only occupied during 80% of the      set have a
common write signal input (W) as time, the 20%  remaining time will
generally be       well as a common read signal input (R). sufficient to
bring the non-synchronized write and   45 read pointers of the above RAMs
in a position     5. Communication switching element according to
indicating that these RAMs are empty. From that       claim 1,
characterized in that it includes a moment onwards the RAMs have a
synchronized           plurality of said sets of memory circuits all
operation.                                            having a common write
signal input (W) as well so      as a common read signal input (R). GC1 = W
+ F + AB'01   (1) 6. Communication switching element according to GC2 = R +
E   (2)                                     claim 4 or 5, characterized in
that said input circuits (RC01/16) are each coupled to said GC
=   55       data bus (DB01/08) via a data buffer means A'1.A2.A3.A4.A'5.A6
+ A'1.A'2.A'3.A'4.A'5.A'6   -     (DB0101/1601; DB0108/1608) and are able
to (3)                                                   store groups of
data (B01/36) in said data buffer means in a staggered fashion, each 7    



11                EP 0 409 832 B1                   12 MEM and applied to
the register REG. By the          While the principles of the invention
have been trailing edge of this pulse the data read is then  described
above in connection with specific ap- entered in the register REG. From
this register and  paratus, it is to be clearly understood that this via
the ouput MUX0101 these data are applied to   description is made only be
way of example and the associated multiplexer MUX0101 which per-   5   not
as a limitation on the scope of the invention. forms a parallel-to-series
conversion of these data under the control of a 6-bit selection signal (not
Claims shown). The resultant series bitstream is applied to the associated
transmitter circuit TC01 and is com-  1. Communication switching element
with a plu- bined therein with the 7 other bitstreams applied   10  rality
of input circuits (RC01/16), a plurality of thereat from MUX0102 to MUX0108
and then gen-         output circuits (TC01/17), at least one set of erated
at the output T01.                             memory       circuits
(RAM0101/1701; It should be noted that when data are transmit-
RAM0101/1701) allocated to respective ones of ted to the transmitter
circuit TC17, they are pro-   said output circuits (TC01/17) and at least
one cessed in the control circuit SEC and applied to the   15  control
circuit (CM01/08) with a data write selection bus SB to one of the receiver
circuits      bus (DB01/08) to which data outputs of said RC01/IC in the
way described in the above men-       input circuits (RC01/16) as well as
data inputs tioned    international    patent    application      of  said
set  of   memory   circuits PCT/EP88/00482.
(RAM0101/1701) are coupled, said set of Due to the fact that in each RAM
the writing   20  memory circuits having data outputs coupled and reading
operations are performed in sequence     to said output circuits (TC01/17),
characterized this RAM may be of the single port type instead of   in that
said data inputs and outputs of said set being of the dual port type. Te
latter allows simulta-  of   memory   circuits  (RAM0101/1701; neous
reading and writing but on a chip it occupies   RAM0108/0708) are
individually coupled to a surface of about 1.6 times that occupied by a
25  said data write bus (DB01/08) and to said single port RAM and is
therefore more expensive.      respective output circuits (TC01/17).
Because the same write signals W as well as the same read signals R are
used by all the RAMs  2. Communication switching element according to of
the switching element SE the write and read       claim 1, characterized in
that said memory control of these RAMs is simple. Moreover, be-  30
circuits are random access memories of the cause the read data are the
simultaneously avail-    single port type. able on the outputs of these
RAMs all the demul- tiplexers connected to these outputs may be con-  3.
Communication switching element according to trolled by the same selection
signals.               claim  1, characterized in that each of said In
connection with the above described switch-  35  input circuits (RC01/16)
has a parallel data ing element SE, it may finally be noted that any
output (D01/16) the constituent wires of which loss of synchronisation of
the operation of the      are connected to respective ones of a plurality
RAMs, and more particularly of those processing      of said control
circuits (CMC01/08). the bits of a same cell, e.g. due to a non-perma- nent
failure of the pointers, will automatically be   40  4. Communication
switching element according to restored. Indeed, as the outgoing links
connected    claim 1, characterized in that the memory cir- to the outputs
T01/16 of the switching element SE     cuits (RAM0101/1701; RAM0108/1708)
of said are for instance only occupied during 80% of the      set have a
common write signal input (W) as time, the 20%  remaining time will
generally be       well as a common read signal input (R). sufficient to
bring the non-synchronized write and   45 read pointers of the above RAMs
in a position     5. Communication switching element according to
indicating that these RAMs are empty. From that      claim 1, characterized
in that it includes a moment onwards the RAMs have a synchronized
plurality of said sets of memory circuits all operation.
having a common write signal input (W) as well 50      as a common read
signal input (R). GC1 = W + F + AB'01   (1) 6. Communication switching
element according to GC2 = R + E   (2)
claim 4 or 5, characterized in that said input circuits (RC01/16) are each
coupled to said GC                                       =    55     data
bus (DB01/08) via a data buffer means A'1.A2.A'3.A4.A'5.A6 +
A'1.A'2.A'3.A'4.A'5.A'6   -     (DB0101/1601; DB0108/1608) and are able to
(3)                                                   store groups of data
(B01/36) in said data buffer means in a staggered fashion, each 7    



group being stored during a first time interval,  10. Communication
switching element according to said data buffer means being able to put
their     claim 9, characterized in that said delay means respective groups
of data successively on said     (DF1/2) are constituted by a first (DF1)
and a data bus during a second time interval which       second (DF2)
D-flipflops both controlled at said differs from the first time interval by
a third   5  first frequency, the output (Q1) of said first time interval
and that the switching element       flipflop (DF4) being connected to the
data input further includes a clock circuit (CLC) providing   of said
second flipflop (DF2) and the outputs write (W) and read (R) signals making
said         (Q3/4) of said first and second flipflops con- write (W) and
read (R) signal inputs of said       stituting the outputs of the delay
means. memory circuits operative during said second   10 and third time
intervals respectively.          11. Communication switching element
according to claim 10, characterized in that said sampling 7. Communication
switching element according to        means are constituted by third (DF3)
and claim 6, characterized in that the address out-    fourth (DF4)
D-flipflops both controlled at said puts (A01/16) of said input circuits
are each   15  second frequency (CL3) and having data in- coupled to an
address bus (AB01/08) in said        puts to which the data outputs of said
first control circuit (CMC01/08) through an address      (DF1) and second
(DF2) flipflops are connect- buffer means (AB0101/1601; AB0108/1608) en-
ed respectively, as well as data outputs (Q3/4) abling memory circuit
addresses provided by        coupled to said latching means (L-01/36). said
input circuits (RC01/16) to be succes-  20 sively put on said address bus
in time co-      12. Communication switching element according to incidence
with the corresponding groups of         claim 6, characterized in that
each of said data data put on said data bus (DB01/08).               buffer
means (DB0101, Figs. 4, 5) includes sampling means (DF2/L35) for sampling
an 8. Communication switching element according to  25    incoming data
bitstream (Q1), having a first claim 7, characterized in that the
constituent     frequency (CL1), at a sampling frequency wires of said
address bus (DBO1/08) are each       equal to 1/mth of said first frequency
so as to connected to an address input of a respective      provide a
plurality of bitstreams containing dif- one of said memory. circuits
(RAM0101/1601;        ferent bits of said incoming data bitstream, RAM
0108/1608) and that said address buffer  30    latching means (L01/34) for
latching the bits of means (AB0101/1601, AB0108/1608) are each
said bitstreams in respective ones of a plurality able to simultaneously
activate one or more of     of latch registers (L01/03/ ...; L02/04, ...)
op- the address inputs of said memory circuits         erating at said
sampling frequency, and output under the control of the address then put on
means to put the contents of said latch regis- said address bus (DB101/08).
35      ters simultaneously on said data bus (DBO1). 9. Communication
switching element according to    13. Communication switching element
according to claim 6, characterized in that each of said data   claim 12,
characterized in that said sampling buffer means (DB0101; Fig. 2, 3)
includes de-      means are constituted by a first D-flipflop lay means
(DF1/2) subjecting an incoming data  40   (DF2) and a latch circuit (L35)
having a com- bitstream (B01, B02, ...), generated by an input   mon data
input (Q1) to which said incoming circuit (RC01) at a first frequency
(CL1), to a    data bitstream is applied as well as data out- plurality of
delays so as to provide m mutually    puts (Q3/4) coupled to said latching
means delayed  data bitstreams (Q1/2), sampling          (L01/34), the
outputs (L01/34, Q3/4) of said means (DF3/4) for sampling each of said de-
45    latching means (L01/34) and of said first flip- layed data bitstreams
(Q1/2) with a sampling       flop (DF2) and said latch circuit (135) being
frequency equal to 1/m th of said first fre-       coupled to the output
(M0101) of the buffer quency so as to provide m sampled bitstreams
means. containing different bits of said incoming data bitstream, and
latching means for latching the   50  14. Communication switching element
according to bits of said m sampled bitstreams in respec-       claim  1,
characterized in that each of said tive ones of m latch registers (L01/03,
... ;      memory circuits (RAM0101, Fig. 6) has an L02/04, ...) operating
at said sampling frequen-   individual write and read control circuit. cy,
and output means (TB03/04 ....... ) to put the contents of said latch
registers simultaneously  55  15. Communication switching element according
to on said data bus (DB01).                           claim 14,
characterized in that said individual write and read control circuit
includes a write pointer (WP) and a read pointer (RP) for a 8    15
EP0409832B1                        16 memory (MEM), at least one of said
pointers        schaltungen (RAM0101/1708) angeschlossen 



being constituted by a closed loop shift regis-   sind, wobei der genannte
Satz von Speicher- ter (Fig. 8).
schaltungen Daten-Ausgange hat, die an die genannten Ausgangsschaltungen
(TC01/17) an- 16. Communication switching element according to   5
geschlossen sind, claim 15, characterized in that in said closed
dadurch gekennzelchnet , daB die genann- loop shift register the outputs of
the constituent  ten Daten-Eingange und -Ausgange des ge- stages (DA1/6)
thereof are coupled to a gating     nannten  Satzes  von
Speicherschaltungen circuit (GC) to detect at least one first pre-
(RAM0101/1701; RAMO108/1708) einzeln mit determined position of said shift
register and to  10  dem genannten Bus zum  Einschreiben von bring it then
accordingly into a second pre-       Daten und mit den entsprechenden
Ausgangs- determined position.                               schaltungen
(TC01/17) verbunden sind. 17. Communication switching element according to
2. Nachrichtenvermittlungs-Element  nach  An- claim 2, characterized in
that said single port  15  spruch 1, dadurch gekennzeichnet, daB die random
access memory (RAM0101, Fig. 6)           genannten Speicherschaltungen
Single-Port- has a data input (DB01), a data output             RAMs sind.
(MUX0101), an address input (AB01), a write signal input (W) and a read
signal input (R)   3. Nachrichtenvermittlungs-Element  nach  An- and
includes a memory (MEM) with a single  20      spruch 1, dadurch
gekennzeichnet, daB jede data input/output (DIO) to which said data input
der genannten Eingangsschaltungen (RC01/16) (DB01) is coupled via a switch
(TB) and which      einen parallelen Daten-Ausgang (DO/DI6) hat, is coupled
to said data output (MUX0101)           dessen AnschluBleitungen jeweils
mit der ent- through a register (REG), a first gating circuit   sprechenden
aus einer Vielzahl der genannten (GC1) controlled at least by said write
(W) and   25  Steuerschaltungen (CMC01/08) verbunden ist. address (AB01)
inputs and controlling said switch (TB), and a second gating circuit (GC2)
4. Nachrichtenvermittlungs-Element  nach  An- controlled at least by said
read input (R) and    spruch 1, dadurch gekennzeichnet, daB die controlling
said register (REG).                   Speicherschaltungen
(RAM0101/1701; 30      RAM0108/1708) des genannten Satzes einen 18
Communication switching element according to       gemeinsamen
Schreibsignal-Eingang (W) und claim 17, characterized in that said randon
ebenso einen gemeinsamen Lesesignal-Ein- access memory (RAM0101) further
includes a         gang (R) haben. write pointer (WP) and a read pointer
(RP) which are both coupled to an address input  35  5.
Nachrichtenvermittlungs-Element  nach  An- (Al) of said memory (MEM) as
well as to a          spruch 1, dadurch gekennzeichnet, daB sie comparator
(COMP) which provides a first out-     eine Vielzahl der genannten Satze
von Spel- put signal (F) when said memory (MEM1) is         cherschaltungen
enthalt, die alle einen gemein- full and a second output signal (E) when
said      samen Schreibsignal-Eingang (W) und ebenso memory is empty, said
first and second sig-  40    einen gemeinsamen Lesesignal-Eingang (R) nals
controlling said first (GC1) and second       haben. (GC2) gating circuits
respectively. 6. Nachrichtenvermittlungs-Element nach An- PatentansprUche
spruch 4 oder 5, .dadurch gekennzeichnet, daB 45     jede  der genannten
Eingangsschaltungen 1. Nachrichtenvermittlungs-Element  mit  einer
(RC01/1 6)     Ober      Datenpuffer-Mittel Vielzahl von
Eingangsschaltungen (RC01/16),       (DBO101/1601; DB0108/1608) an den
genann- einer  Vielzahl  von  Ausgangsschaltungen         ten Daten-Bus
angeschlossen ist und sie fahig (TCO0/17), mindestens einem Satz von Spei-
sind, Gruppen von Daten (BO1/36) in den ge- cherschaltungen
(RAM01101/1701;  50       nannten Datenpuffer-Mitteln versetzt abzuspei-
RAM0108/1708), der jeweils der entsprechen-        chem, wobei jede Gruppe
wahrend eines er- den  der genannten  Ausgangsschaltungen            sten
Zeit-Intervalls abgespeichert wird, die ge- (TC01/17) zugeordnet ist und
mindestens einer      nannten Datenpuffer-Mittel fahig sind, ihre je-
Steuerschaltung (CMC01/08) mit einem  Bus         weiligen Gruppen von
Daten der Reihe nach zum  Einschreiben von Daten (DBOI/08), an   55     auf
den genannten Daten-Bus wahrend eines den Daten-Ausgange der genannten
Eingangs-         zweiten Zeit-Intervalls zu legen, das sich von
schaltungen (RC01/16) und ebenso Daten-Ein-        dem ersten
Zeit-Intervall durch ein drittes Zeit- gange des genannten Satzes von
Speicher-          Intervall unterscheidet, und daB das Vermitt- 9    17
EP 0 409 832 B1                    18 lungs-Element desweiteren eine
Takt-Schal-         halten, die Signalspeicher-Mittel, die Bits der tung
(CLC) enthalt, die Schreib-Signale (W)        genannten m abgetasteten
Bitstrome jeweils in 



und Lese-Signale (R) zur VerfUgung stellt, die     einem entsprechenden von
m Signalspeicher- die genannten Schreibsignal-Eingange (W) und
Registern (L01103,...,L02/04,...), die mit der ge- Lesesignal-Eingange (R)
der genannten Spei-   5    nannten Abtastfrequenz arbeiten, abspeichem
cherschaltungen wahrend des genannten zwei-        und die Ausgabe-Mittel
(TBO3/04 ...) den Inhalt ten bzw. dritten Zelt-Intervalls aktivieren.
der genannten Signalspeicher-Register gleich- zeitig auf den genannten
Daten-Bus (DBO1) 7. Nachrichtenvermittlungs-Element  nach  An-
legen. spruch 6, dadurch gekennzeichnet, daB jeder  10 der Adress-Ausgange
(A01/16) der genannten      10. Nachrichtenvermittlungs-Element  nach  An-
Eingangsschaltungen  an  einen Adress-Bus          spruch 9, dadurch
gekennzeichnet, daB die (AB01/08) in der genannten Steuerschaltung
genannten Verz6gerungs-Mittel (DF1/2) von ei- (CMC01/08)    Ober
Adresspuffer-Mittel          nem ersten D-Flip-Flop (DF1) und einern zwei-
(ABO101/1601; ABO108/1608) angeschlossen   15      ten (DF2) D-Flip-Flop
gebildet werden, die bei- ist, und die Adresspuffer-Mittel es ermdgli-
de mit der genannten ersten Frequenz ange- chen, Adressen von
Speicherschaltungen, die        steuert werden, wobei der Ausgang (Q1) des
von  den  genannten  Eingangsschaltungen           genannten ersten
Flip-Flops (DF1) mit dem (RC01/16) zur Verflgung gestellt werden, der
Daten-Eingang des genannten zweiten Flip- Reihe nach, in zeitlicher
Obereinstimmung mit  20  Flops (DF2) verbunden ist und die Ausgange den
entsprechenden Gruppen von Daten auf           (Q3/4) des genannten ersten
und zweiten Flip- dem genannten Daten-Bus (DBO1/08) auf den          Flops
die Ausginge der Verzogerungs-Mittel genannten Adress-Bus zu legen.
bilden. 8. Nachrichtenvermittlungs-Element  nach  An-  25  11.
Nachrichtenvermfitlungs-Element  nach  An- spruch 7, dadurch
gekennzeichnet, daB jeder        spruch 10, dadurch gekennzeichnet, daB die
der AnschluBleitungen des genannten Adress-        genannten Abtast-Mittel
von dritten (DF3) und Busses (DB01/08) mit einem Adress-Eingang
vierten (DF4) D-Flip-Flops gebildet werden, die eines entsprechenden der
genannten Spei-           beide mit der genannten zweiten Frequenz
cherschaltungen          (RAMO101/1601;  30        (CL3) angesteuert werden
und Daten-Eingan- RAM010811608) verbunden ist, und daB jedes         ge,
die mit den Daten-Ausgaingen des genann- der     genannten
Adresspuffer-Mittel         ten ersten (DF1) bzw. zweiten (DF2) Flip-Flops
(ABO101/1601; ABO108/1608) fahig ist, gleich-      verbunden sind und
Daten-Ausgange (03/4) zeitig einen oder mehrere Adress-Eing~nge
haben, die an die genannten Signalspeicher- der genannten
Speicherschaltung, gesteuert  3s     Mittel (L01/36) angeschlossen sind.
durch die Adresse, die dann auf den genann- ten Adress-Bus (DB01/08) gelegt
wird, zu akti-  12. Nachrichtenvermittlungs-Element  nach  An- vieren.
spruch 6, dadurch gekennzeichnet, daB jede der genannten Datenpuffer-Mittel
(DBO101, Fig. \ 9. Nachrichtenvermittlungs-Element  nach  An-  40
4,5) Abtastmittel (DF2/L35), um einen ankom- spruch 6, dadurch
gekennzeichnet, daB jedes        menden Daten-Bitstrom (Q1), der eine erste
der genannten Datenpuffer-Mittel (DBO101; Fig.     Frequenz (CLI) hat, mit
einer Abtastfrequenz 2,3) Verz6gerungsmittel (DF1/2), Abtastmittel
abzutasten, die gleich 1/m mal der genannten (DF314), Signalspeicher-Mittel
und Ausgabe-        ersten Frequenz ist, so daB eine Vielzahl von Mittel
(TB03104) aufweist, wobei die Verzoge-  4s  Bitstrbmen zur VerfUgung steht,
die unter- rungsmittel (DF1/2) einen ankommenden Da-          schiedliche
Bits des genannten ankommenden ten-Bitstrom (BO1, B02, ... ), der durch
eine Ein-  Daten-Bitstroms enthalt, Signalspeicher-Mittel gangsschaltung
(RC01) mit einer ersten Fre-        (L01/34), um die Bits der genannten
Bitstrome quenz (CLI) erzeugt wird, einer Vielzahl von       jeweils in
einem  entsprechenden von einer Verz6gerungen unterwirft, so daB m
gegensei-  50   Vielzahl    von    Signalspeicher-Registern tig verzdgerte
Daten-Bitstrome (Q1/2) zur Ver-     (L01/03...; L02/04, ... ), die mit der
genannten fOgung stehen, die Abtastmittel (DF3/4), jeden     Abtasffrequenz
arbeiten, abzuspeichern, und der genannten verz6gerten Daten-Bitstr6me
Ausgabe-Mittel enthalt, um den Inhalt der ge- (Q1/2) mit einer
Abtastfrequenz, die gleich 1/m    nannten  Signalspeicher-Register
gleichzeitig mal der genannten ersten Frequenz ist, abta-  s5   auf den
genannten Daten-Bus (DB01) zu legen. sten, so daB m abgetastete Bitstrome
zur Ver- fOgung stehen, die unterschiedliche Bits des    13.
Nachrichtenvermittlungs-Element  nach  An- genannten ankommenden
Daten-Bitstroms ent-         spruch 12, dadurch gekennzeichnet, daB die 10
19                EP 0 409 832 B1                   20      1   11111!
11111  ! 1 genannten Abtast-Mittel von einem ersten D-       wird und den
genannten Schalter (TB) steuert, Flip-Flop (DF2) und von einer
Signalspeicher-     und elne zweite Logik-Schaltung (GC2) enthalt,
schaltung (135) gebildet werden, die einen ge-    die mindestens durch den
genannten Lese- 



meinsamen Daten-Eingang (Q1) an den der           Eingang (R) gesteuert
wird und das genannte genannte ankommende Daten-Bitstrom ange-   5
Register (REG) steuert. Iegt wird und ebenso Daten-Ausgange (Q3/4) haben,
an die die genannten Signalspeicher-   18. Nachrichtenvermittlungs-Element
nach  An- Mittel (101/34) angeschlossen sind, wobel die     spruch 17,
dadurch gekennzeichnet, daB der Ausgange (L01/34, 03/4) der genannten Si-
genannte Dirket-Zugriffs-Speicher (RAMO101) gnalspeicher-Mittel (L01/34)
und des genann-  1o  desweiteren einen Schreib-Zeiger (WR) und ten ersten
Flip-Flops (DF2), und die genannte     einen Lese-Zeiger (RP) enthalt, die
beide an Signalspeicher-Schaltung (L35) an den Aus-        einen
Adress-Eingang  (Al) des genannten gang (MO101) der Puffer-Mittel
angeschlossen      Speichers (MEM) und ebenso an einen Ver- sind.
gleicher (COMP) angeschlossen sind, der ein 15      erstes Ausgangssignal
(F) zur VerfOgung stellt, 14. Nachrichtenvermittlungs-Element  nach  An-
wenn der genannte Speicher (MEM1) voll ist, spruch 1, dadurch
gekennzeichnet, daB jede        und ein zweites Ausgangssignal (E), wenn
der der    genannten    Speicher-Schaltungen          genannte Speicher
leer ist, wobei die genann- (RAMO101, Fig. 6) eine eigene Steuerschaltung
ten ersten und zweiten Signale die genannte fOr Schreiben und Lesen hat.
20      erste (GC1) bzw. zweite (GC2) Logik-Schaftung steuem. 15.
Nachrichtenvermittlungs-Element nach An- spruch 14, dadurch gekennzeichnet,
daB die     Revendlcatlons genannte eigene Steuerschaltung f~r Schrei- ben
und Lesen einen Schreib-Zeiger (WP) und   25  1. El6ment de commutation de
communications einen Lese-Zeiger (RP) far einen Speicher         ayant une
pluralite  de  circuits d'entr~e (MEM) enthalt, wobei mindestens einer der
(RC01!16), une pluralite de circuits de sortie genannten Zeiger von einem
Schiebe-Register       (TC01/17), au moins un ensemble de circuits (Fig.
8), das als geschlossener Ring verschal-    memoire (RAM01 01/1I1701 RAM01
08/1708 at- tet ist, gebildet wird.                   30     tribu6s
respectivement a des circuits de sortie (TC01/17) qui leur correspondent et
au moins 16. Nachrichtenvermittlungs-Element  nach  An-        un circuit
de commande (CMC01/08) avec un spruch 15, dadurch gekennzeichnet, daB in
bus d'ecriture de donnees (DB01/08) auquel dem genannten Schieberegister,
das als ge-        sont couplees des sorties de donnees desdits schlossener
Ring verschaltet ist, die Ausgange   36  circuits d'entree (RC01/16), de
meme que des von dessen Stufenbestandteilen (DA1/6) an         entr6es de
donn6es dudit ensemble de circuits eine Logik-Schaltung (GC) angeschlossen
sind,     memoire (RAM0108/1708), ledit ensemble de um mindestens eine
erste, vorher festgelegte      circuits memoire ayant des sorties de
donnees Position des genannten Schieberegisters anzu-     couplees auxdits
circuits de sortie (TC01/17), zeigen und es dann in eine entsprechende   40
caracterise en ce que lesdites entr6es et sor- zweite, vorher festgelegte,
Position zu bringen.  ties de donnees dudit ensemble de circuits memoire
(RAM0101/1701; RAM0108/0708) 17. Nachrichtenvermittlungs-Element  nach  An-
sont individuellement couplees audit bus spruch 2, dadurch gekennzeichnet,
daB der         d'ecriture de donndes (DB01/08) et, respecti- genannte
Single-Port-RAM (RAMO101, Fig. 6)  45    vement, auxdits circuits de sortie
(TC01 /17). einen Daten-Eingang (DB01), einen Daten-Aus- gang  (MUX0101),
einen  Adress-Eingang       2. Element de commutation de communications
(AB01), einen Schreibsignal-Eingang (W) und       conforme A la
revendication 1, caracterise en einen Lesesignal-Eingang (R) hat, und einen
ce que lesdits circuits memoire sont des m6- Speicher (MEM) mit einem
gemeinsamen Da-  so      moires & acces al6atoire du type & un seul ten-Ein
und- Ausgang (D10), an den der ge-        port. nannte Daten-Eingang (DBO1)
Ober einen Schalter (TB) angeschlossen ist und der an    3. Eldment de
commutation de communications den genannten  Daten-Ausgang (MUX0101)
conforme. h la revendication 1, caracteris6 en durch ein Register (REG)
angeschlossen ist,  s5   ce que chacun  desdits circuits d'entr~e eine
erste Logik-Schaltung (GC1), die minde-      (RC01/16) a une sortie de
donnees parallele stens durch die genannten Schreib-Eingange
(D01/16) dont les conducteurs constitutifs sont (W) und Adress-Eingange
(AB01) gesteuert          respectivement connectes & chacun d'une plu- 11
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Ii !    l ralite  desdits  circuits  de   commando       &  Element de
commutation de donnoes confor- (CMC01/08).
me a la revendication 7, caracterise on co quo les conductours constitutifs
dudit bus d'adres- 



4. Element de commutation de communications           so (AB01/08) sont
chacun respectivement conforme a la revendication 1, caracterise en   5
connectes & une entreo d'adresse de l'un des- co  que  lesdits  circuits
de  memoire           dits  circuits  mdmoire  (RAM0101/1601;
(RAM0101/1701; RAM0108/1708) dudit en-             RAM0108/1608) et on co
que lesdits moyens semble ont une entree commune de signal            de
tampon   d'adresse  (ABO101/1601; d'ecriture d'ecriture (W), de meme qu'une
en-      ABO108/1608) sont chacun capable d'activer tree commune de signal
de lecture (R).    70       simultanement une ou plusieurs desdites en-
Wrees d'adresse desdits circuits memoire sous 5. Element de commutation de
communications           la commando de I'adresso alors deposee sur
conforme a la revendication 1, caracterise en      ledit bus d'adresse
(AB01/08). ce qu'il inclut une pluralit6 desdits circuits de memoire ayant
tous une entr6e commune de   is  9. Element de commutation de
communications signal d'tcriture (W), de meme qu'une entreo       conforme
& la revendication 6, caract6ris4 en commune de signal de lecture (R).
co quo chacun desdits moyens de tampon de donn6es (DBO101; fig. 2, 3)
commporte des 6. Eldment de commutation de communications           moyens
de retard (DF1/2) soumettant un train conforme & la revendication 4 ou 5,
caracterise   2o  de donnees entrant (B01, B02 ... ) engendre en ce quo
lesdits circuits d'entreo (RC01/16)      par un circuit d'entree (RC01) &
une premiere sont chacun coupl6s audit bus de donneos           frequence
(CL1) a une pluralite de retards de (DB01/08) via des moyens de tampon de
don-        fagon & produire m trains de donnees mutuel- nees (DBO101/1601;
DBO108/1608) et sont           lement rotard6s (Q1/2), des moyens
d'echantil- capables d'enregistrer des groupes de don-  25    lonnage
(DF3/4) pour dchantillonner chacun n6es (B101/36) dans lesdits moyens de
tampon       desdits trains de donneos retardes (Q1(2) & de donnees, de
fagon echolonn6e, chaque            une frequence d'echantillonnage egale
au 1/m groupe dtant enregistr6 durant un premier in-     ieme de ladite
premibre frequence de fagon & tervalle de temps, lesdits moyens de tampon
fournir m trains de donnees echantillonnes de donnees etant capables de
deposer suc-  30      contenant des bits diff6rents dudit train de
cessivement leurs groupes de donnees res-          donneos entrant, ainsi
que des moyens de pectifs sur ledit bus de donnees durant un
m6morisation pour memoriser los bits desdits deuxieme intervalle de temps
qui differe du        m trains de donn6es echantillonnes dans cha- premier
intervalle de temps d'un troisibme in-     cun de m registres de
m6morisation corres- tervalle de temps, et en ce quo ledit el6ment  35
pondants (101/03 ... ; L02/04) operant a ladite de commutation comporte on
outre un circuit       frequence d'echantillonnage et des moyens de
d'horloge (CLC) fournissant des signaux d'ecri-   sortie (TB03/04 ... )
pour deposer les contenus ture (W) et de lecture (R) rendant respective-
desdits registres de memorisation simultane- ment actives lesdites entrees
de signal d'ecri-    ment sur ledit bus (DB01). ture (w) et de lecture (R)
desdits circuits me-  o4 moire durant lesdits deuxieme et troisibme in-
10. Element de commutation de communications tervalles de temps.
conforme & la revendication 9, caracterise on ce quo lesdits moyens de
retard (DF1/2) sont 7. Element de commutation de communications
constitues par des premiere (DF1) at deuxibme conforme & la revendication
6, caracterise en  45  (DF2) bascules de type D commanddes toutes co que
les sorties d'adresse (AO1/16) desdits     les doux & ladite premiero fre
quence, la sortie circuits d'entree sont chacune couplees & un       (Q1)
de ladite promiere bascule (DF1) etant bus d'adresse (AB01/08) dans ledit
circuit de      connectee a l'entree de donnees de ladite commande
(CMCO1/08) par l'intermediaire            deuxieme bascule (DF2) et les
sorties (03/4) d'un   moyen   de   tampon   d'adresse   5o        desdites
premiere  et deuxibme  bascules (ABO101/1601; AB0108/1608)  permettant
constituant les sorties des moyens de retard. quo les adresses de circuit
memoire fournies par lesdits circuits d'entree (RC01/16) soient  11.
Element de commutation de communications successivement deposees  sur ledit
bus             conforme & la revendication 10, caracterise en d'adresse en
coTncidence dans le temps avec   55   ce que lesdits moyens
d'echantillonnage sont les groupes de donnees correspondants depo-
constitues par des troisieme (DF3) et quatrie- ses sur ledit bus de donnees
(DB01/08).            me (DF4) bascules de type D commandeoes toutes les
deux & ladite deuxibme frequence 12    23                EP 0 409 832 B1
24               El |111111I11111   III (CL3) et ayant des entrees de
donn6es aux-     16. Element de commutation de communications quelles les
sorties de donnees desdits premib-     conforme a la revendication 15,
caracterise en re (DF1) et deuxibme (DF2) bascules sont res-     ce que,
dans ledit registre a decalage en bou- 



pectivement connectees, ainsi que des sorties     cle fermee, les sorties
des etages constitutifs de donnees (Q3/4) coupl6es auxdits moyens   s
(DA 1/6) de celul-ci sont couplees a un circuit de memorisation (L01/36).
de porte (GC), afin de detecter au moins une premibre position
predeterminee dudit registre 12. Element de commutation de communications
a d6calage et de le porter ensuite dans une conforme A la revendication 6,
caract6rise en      seconde position predeterminee. ce que lesdits moyens
de tampon de donnees  1o (DBO101, fig. 4, 5) comportent des moyens      17.
El6ment de commutation de communications d'echantillonnage (DF2/L35) pour
echantillon-      conforme a la revendication 2, caracterise en nor un
train de donnees entrant (01), ayant        ce quo ladite memoire a accbs
al~atoire A un une premibre frdquence (CL) & une frequence        soul port
(RAM0101, fig.6) a une entree de d'echantillonnage 6gale au 1/m ieme de
ladite  15  donnees (DB01), une sortie de donnees premiere frdquence de
manibre a fournir une        (MUXI010), une entree d'adresse (AB01),
pluralite de trains de trains de donn6es conte-    une entree de signal
d'ecriture (W) et une nant des bits differents dudit train de donnees
entr6e de signal de lecture (R) et inclut une entrant, des moyens de
memorisation (101/34)       memoire (MEM) avec une seule entree/sortie pour
memoriser des bits desdits trains de don-  20  de donnees (DIO) a laquelle
est couplee ladite n6es dans chacun d'une pluralite de registres
entr~e de donnees (DB01), via un commuta- de memorisation correspondants
(L01/03 ... ;       tour (TB) et qui est coupl6e A ladite sortie de L02/04
... ) operant a ladite frequence d'6chan-   donnees (MUX0101) par
l'intermediaire d'un tillonnage, ainsi que des moyens de sortie
registre (REG), un premier circuit de porte pour deposer les contenus
desdits registres do   25  (GC1) commande au moins par lesdites en-
memorisation simultanement sur ledit bus de       trees d'ecriture (W) et
d'adresse (AB01) et donnees (DB01).
commandant ledit commutateur (TB), ainsi qu'un deuxieme circuit de porte
(GC2) com- 13. Element de commutation de communications          mand6 au
moins par ladite entr6e de lecture conforme a la revendication 12,
caracteris6 en   30  (R) et commandant ledit registre (REG). ce quo lesdits
moyens d'echantillonnage sont constitues par une premibre bascule de type D
1& Element de commutation de communications (DF2) et un circuit de
memorisation (L35)          conforme a la revendication 17, caract6rise on
ayant une entree de donnees commune (Q1) a         ce que ladite memoire a
accbs aleatoire laquelle est appliqu6 ledit train de donnees   35
(RAM0101) comprend en outre un pointeur entrant, ainsi que des sorties de
donnees          d'ecriture (WP) et un pointeur de lecture (RP) (Q3/4)
couplees auxdits moyens de m6morisa-        qui sont tous les deux couples
a une entrde tion (101/34), les sorties (L01/34, 03/4) des-     d'adresse
(Al) de ladite memoire (MEM), ainsi dits moyens de memorisation (101/34) et
de         qu'a un comparateur (COMP) qui fournit un ladite premiere
bascule (DF2) et dudit circuit  40  premier signal de sortie (F) lorsque
ladite m6- de memorisation (135) etant couplees A la          moire (MEM1)
est pleine et un deuxibme si- sortie (MO1 01) desdits moyens de tampon.
gnal de sortie (E) lorsque ladite memoire est vide, lesdits premier et
deuxieme signaux 14. Eiement de commutation de communications
commandant respectivement lesdits premier conforme a la revendication 1,
caractdris6 en   45  (GC1) et douxieme (GC2) circuits de porte. ce que
chacun desdits circuits memoire (RAM0101, Fig. 6) possbde son propre
circuit individuel de commande d'6criture et de lectu- re. 50 15. Element
de commutation de communications conforme A la revendication 14,
caracterise en ce quo ledit circuit individuel de commande d'6criture et de
lecture comprend un pointour d'ecriture (WP) et un pointeur de lecture (RP)
5s pour une m~moire (MEM), l'un au moins des- dits pointeurs etant
constitue par un registre a decalage en boucle fermee (fig. 8). 13    


